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Electrophysiological changes of the brain during a laboratory fatigue 
induced task  

Submission Author: Maryam Moghadam Salimi 

Maryam Moghadam Salimi1, Ali Jahan2 

1. Department of Neuroscience and Cognition, Faculty of Advanced Sciences, Tabriz University of Medical 
Silences 

2. Brain and Cognition Labratory, Faculty of Rehabilitation Science, Tabriz University of Medical Silences, Tabriz, 
Iran 

Background and Aim: Mental fatigue is a psycho-physiological state that occurs after a long-term 
cognitive load task. Brain neurotransmitters and metabolic function will be disrupted during MF. 
Brain cognitive functions especially attentional performance and learning will be disrupted by MF. 
The present study was investigated the electrophysiological changes of the brain during laboratory-
induced MF in healthy medical students. 
Methods: In this study, 30 volunteers in the age range of 18 to 25 years participated. Subjects were 
performed a 30-minute cognitive Stroop task that could induce MF according to previous studies. 
Go/ No- Go attentional task was performed to confirm the effect of MF on attentional 
performance. Participants reported their amount of fatigue, tiredness, and lack of motivation 
according to a 0-10 graded visual analog scale (VAS). The VAS was measured every 5 minutes. 
Time-locked electrical activity of the brain was measured and compared between minimum and 
maximum fatigue. (VAS between 0-3 and 7-10 was considered as the minimum and maximum 
fatigue respectively.  
Results: Attentional performance (Efficiency score of the Go/ No go task), was significantly 
decreased after MF induction. The absolute and relative power spectrum of slow-wave frequencies 
has significantly differed between the minimum and maximum cognitive fatigue (P <0.05).  
Conclusion: Change in attentional performance was considered as successful induction of the MF. 
The results showed that slow-wave frequencies of the brain will be increased during maximum 
perception of MF. This could be related to the metabolical change of brain function during MF. 
This situation is accompanied by a deficit in alertness, lack of motivation, and feeling of fatigue and 
exhaustion. 

Keywords: Cognitive fatigue, Electroencephalography, Attentional performance 
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Possible factors contributing in central fatigue after Sars-covid 19 viral 
infection 

Submission Author: Maryam Moghadam Salimi 

Maryam Moghadam Salimi1, Ali Jahan2, Zahra chakeri3, Seyed Ahmad Bagherian3 

1. Department of Neuroscience and Cognition, Faculty of Advanced Sciences, Tabriz University of Medical 
Silences 

2. Department of Speach Therapy, Faculty of Rehabilitation Sciences, Tabriz University of Medical Silences 
3. Department of Physical Therapy, Faculty of Rehabilitation Sciences, Tabriz University of Medical Silences 

Background and Aim: Central Fatigue (CF), a common psychophysiological symptom experienced 
in some neurological or psychological conditions such as depression and stress disorders. 
Neurotransmitter dysfunction especially dopamine and serotonin changes are responsible for central 
fatigue. Hypometabolism and change in oxygen consumption also are related to CF. Post Covid-19 
CF is one of the most prevalent symptoms witch experiences after viral infection. The present study 
was investigated the possible causes of CF after this pandemic disease. Despite significant efforts to 
explain the pathogenic mechanisms of fatigue, current knowledge is limited.  Methods: We searched 
PMC, Science Direct, PubMed databases. The present information is available reviewing the articles 
from 2020 to 2021 through the search of the resources. Central factors which may contribute to 
covid-19 fatigue were investigated. Results: Viral infection by covid-19 could affect the central 
nervous system. Therefore, Central factors may contribute to post COVID-19 fatigue. Changes in 
neurotransmitter levels especially dopamine and serotonin, neuronal inflammation could produce 
CF. Cerebral glucose metabolism in COVID-19 patients with fatigue will change. Frontal 
hypometabolism is reported after CF. In addition, a pandemic situation by its self could create a 
psychological condition that could promote CF. Factors such as quarantining, social distancing, and 
isolation could be associated with negative psychological consequences such as stress and 
depression. This situation can exacerbate recovery from post-COVID-19 fatigue. Post-traumatic 
stress symptoms (PTSD), depression, confusion, and anger also could be accompanied by CF. 
Moreover, COVID-19 may affect the forebrain‘s olfactory bulb, which is related to the dopamine 
neurotransmitter and reward circuit that are responsible for motivation, and action. Stress, anxiety, 
and depression that are commonly experienced by COVID-19 also result in cognitive changes and 
CF in recovered patients. Conclusion: Covid-19 could affect the CNS. Pathophysiological changes 
after covid-19 will be created CF. Psychosocial factors such as depression and stress also promote 
CF. Social limitations by quarantine and emotional factors could exacerbate psychological situations 
and CF. 

Keywords: Central Fatigue, Covid-19, Neurotransmitter, Brain metabolism 
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Cyperus rotundus L. extract administration attenuates stress-induced 
memory deficit in male rats: mediatory role of interleukin-6 and oxidative 
damage parameters 

Submission Author: Ali Abbaszade cheragheali  

Ali Abbaszade cheragheali1, Fateme Dehnokhalaji1, Seyed Reza Khatibi2, Farimah Beheshti3 

1. Student Research Committee, Torbat Heydariyeh University of Medical Sciences, Torbat Heydariyeh, Iran 
2. Department of Public Health, School of Health, Torbat Heydariyeh University of Medical Sciences, Torbat 

Heydariyeh, Iran 
3. Departments of Physiology, School of Paramedical Sciences, Torbat Heydariyeh University of Medical 

Sciences, Torbat Heydariyeh, Iran 

Background and Aim: Introduction: Cyperus rotundus L. (C. rotundus) is used in Iranian 
traditional medicine to treat cognition disorders due to its antioxidant and anti-inflammatory 
properties. Increasing evidence indicates a relationship between stress hormones and memory 
impairments. This study aimed to determine the effects of C. rotundus extract on Chronic Mild 
Stress (CMS)-induced memory impairment in the rat model. 
Methods: Methods: Rats were treated as: 1) Control, 2) CMS, and 3 to 5) C. rotundus 100, 200, and 
400 mg/kg+CMS (receiving 100, 200, and 400 mg/kg C. rotundus extract by oral gavage during 
experiment). Rats were subjected to CMS for a total of four weeks. During week 4, they received 
seven training trials. After behavioral tests, the brains of rats were collected to examine inflammation 
and oxidative stress damage criteria. 
Results: Results: Pretreatment with C. rotundus enhanced the performance of rats in the Object 
Recognition Test (ORT), Morris Water Maze (MWM) test, and Passive Avoidance (PA) test. Also, 
CMS increased serum corticosterone levels. It also increased Hippocampal Malondialdehyde (MDA) 
and Interleukin-6 (IL-6) levels while decreased Superoxide Dismutase (SOD), catalase, and thiol. 
Conclusion: Conclusion: Besides, C. rotundus reversed the effects of CMS. The results of the 
current research revealed that C. rotundus improved CMS-induced memory loss via decreasing brain 
oxidative stress and inhibiting neuroinflammation. Also, C. rotundus could decrease the 
corticosterone elevation induced by CMS. 

Keywords: Cyperus rotundus L., Chronic Mild Stress, Corticosterone, Memory Impairment, 
Oxidative Stress, Neuroinflammation 
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Astaxanthin reduces edema and inhibits the aquapurin-4 expression in 
rats with spinal cord injury 

Submission Author: Fatemeh Abbaszadeh 

Fatemeh Abbaszadeh1, Masoumeh Jorjani2, Mohammad-taghi Joghataei1, Soraya Mehrabi1 

1. Department of Neuroscience, Faculty of Advanced Technologies in Medicine, Iran University of Medical 
Science, Tehran, Iran 

2. Department of Pharmacology, School of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, 
Iran 

Background and Aim: Edema is a major complication of spinal cord injury (SCI) that exacerbates 
secondary injury. Post -SCI motor dysfunction is directly related to the severity of edema. There is 
an unmet need to assess potential therapeutic pathways for SCI edema. In this study, we investigated 
the effects of astaxanthin (AST) on the reduction of spinal cord edema and improvement motor 
deficits after SCI. 
Methods: Rats were assigned to three groups. The sham group received a laminectomy at thoracic 
8-9 level. In the SCI and AST treated groups, compression SCI was performed using an aneurysm 
clip, and 30 minutes after surgery and they received an intrathecal (i.t.) injection of 5% dimethyl 
sulfoxide and AST (10 μl of 0.2 mM), respectively. Motor function was estimated by the Basso 
Beattie Bresnahan scores (BBB) at 4 weeks. Spinal cord edema was determined by measuring the 
water content. The expression of aquaporin-4 (AQP4) was determined by western blot on 12h, 1, 3 
and 7 days after SCI. 
Results: Compared with the SCI control group, AST significantly improved the BBB scores 
(p<0.001). AST remarkably reduced SCI-induced edema on 12h, 1, 3 and 7 days after SCI, which 
was associated with down regulation of AQP4 expression in spinal tissue. 
Conclusion: AST as an anti-inflammatory agent and anti-oxidant would be a good candidate for the 
reduction of edema and motor recovery after SCI in rats. It seems that AST prevents the 
progression of both vasogenic and cytotoxic edema via down regulation of AQP4 following SCI.  

Keywords: Astaxanthin, spinal cord injury, edema, aquaporin-4, rats 
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The modulatory role of D2-like dopamine receptors within the CA1 
hippocampal area in stress-induced analgesia in an animal model of 
persistent inflammatory pain  

Submission Author: Ramin Abdi Dezfouli 

Ramin Abdi Dezfouli1, Mina Rashvand2, Abbas Hagh Parast2, Zahra mousavi3 

1. Pharm.D. Student, Faculty of Pharmacy and Pharmaceutical Sciences, Tehran Medical Sciences, Islamic Azad 
University, Tehran, Iran 

2. Research Unit for Neuromodulation of Pain & Addictive Behaviors Neuroscience Research Center, School of 
Medicine Shahid Beheshti University of Medical Sciences 

3. Pharmacology and Toxicology Department, Faculty of Pharmacy and Pharmaceutical Sciences- Tehran Medical 
Sciences-Islamic Azad University 

Background and Aim: The endogenous pain inhibitory systems can be activated by stress, fear, 
anxiety, etc. Stressful experiences can produce analgesia, referred to as stress-induced analgesia 
(SIA). Major components of the limbic system, including the ventral tegmental area, Nucleus 
accumbens, amygdala, and hippocampus, are involved in SIA. In this study, we examined the role of 
D2-like dopamine receptors in the CA1 area of the hippocampus in forced swim stress (FSS)- 
induced analgesia. 
Methods: Stereotaxic surgery was unilaterally performed on adult male Wistar rats weighing 220–
280. Sulpiride (0.25, 1, and 4 μg/ 0.5 μl DMSO), as a D2-like dopamine receptor antagonist, was 
microinjected into the CA1 area five minutes prior to exposure to FSS (6 min, 25 ± 1 °C). The 
vehicle group received DMSO instead of Sulpiride. The formalin test was performed using formalin 
injection (50 μl, 2.5%) into the plantar surface of the rat‘s hind paw immediately after exposure to 
FSS. 
Results: The results demonstrated that FSS produces analgesia during the formalin test. However, 
intra-CA1 microinjection of Sulpiride attenuated the FSS-induced analgesia in both phases of the 
formalin test. The effect of Sulpiride in the blockade of FSS- induced analgesia was somehow 
identical during the early and late phases of the formalin test. 
Conclusion: Our findings suggest that D2-like dopamine receptors in the CA1 area are involved in 
stress-induced analgesia in persistent inflammatory pain conditions. 

Keywords: Pain, Stress, D2-like dopamine receptor, CA1 region of the hippocampus, Formalin test, 
Forced swim stress, Rat 
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The role of substance use on cognitive disorders (anxiety, depression) in 
patients with epilepsy referred to Farabi Hospital in Kermanshah 

Submission Author: Nasrin Abdoli 

Nasrin Abdoli1, Dariush Afshari1, Mehdi Khodamoradi1, Somayeh Jahangiri1, Farnaz Radmeher1, 
Mostafa Alikhani1 

1. Substance Abuse Prevention Research Center, Health Institute, Kermanshah University of Medical Sciences, 
Kermanshah, Iran 

Background and Aim: Psychological symptoms are a common problem in chronic medical 
patients that are often overlooked or incompletely assessed and treated. Inaccuracy in timely 
diagnosis and treatment of these symptoms can have important consequences for these patients and 
the severity of the disease in them. Therefore, this study was performed to investigate drug use and 
cognitive disorders (anxiety, depression) in patients with epilepsy. 
Methods: The study was descriptive and case-control studies. The study population included all 
patients with epilepsy referred to Farabi Educational-Medical Center in Kermanshah. Using the 
available method, 79 patients with substance abuse epilepsy and 41 patients without substance abuse 
epilepsy selected and completed the researcher-made demographic characteristics checklist and 
completed the Depression, Anxiety and Stress Scale (DASS-21) short form. Data analysis was 
performed by descriptive statistics, correlation coefficient and linear regression (single and 
multivariate) with Stata software, 14.1. 
Results: The mean (standard deviation) age of epileptic patients was 32.8 11. 11.428 years. In 
patients with substance abuse epilepsy, the lowest and highest seizures were observed in patients 
with opium (0.44), marijuana (0.80) and tramadol (0.67), respectively. The prevalence of depression, 
anxiety and stress was higher in patients with substance abuse epilepsy than in non-users. The study 
of univariate and multivariate also showed that after controlling the confounding variables, the score 
of the 21-item DASS21 scale of 6.02 (0.90 to 11.15) was higher than that of people with epilepsy 
without substance abuse. 
Conclusion: The results show that psychological symptoms play an important role in patients with 
epilepsy. Identifying these symptoms in high-risk groups such as chronic medical patients can be 
effective in developing effective preventive and therapeutic interventions to reduce the problems 
associated with epilepsy as well as seizures and substance abuse in these patients. 

Keywords: Psychological symptoms, Anxiety, Depression, Epilepsy, Addiction 
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Sleep disorders and Cognitive impairment for hospital staff working 
during the COVID-19 epidemic in Kermanshah hospitals 2020-2021 

Submission Author: Nasrin Abdoli 

Nasrin Abdoli1, Vahid Farnia1, Mehdi Khodamoradi1, Somayeh Jahangiri1, Farnaz Radmeher1, 
Mostafa Alikhani1 

1. Substance Abuse Prevention Research Center, Health Institute, Kermanshah University of Medical Sciences, 
Kermanshah, Iran 

 

Background and Aim: The new covid-19 virus is spreading rapidly around the world these days, 
and many countries around the world are infected with the virus. Currently, one of the most 
important issues of the Iranian health system and society has been severely affected by this 
pandemic. Hospital staff members reported increased stress-related workload when caring for 
inpatients with COVID-19 (―frontline hospital staff members‖).  
Methods: : Here, we tested if depression, anxiety and stress were associated with poor sleep and 
lower general health, and if social support mediated these associations. Furthermore, we compared 
current insomnia scores and general health scores with normative data. A total of 321 full-time 
frontline hospital staff members (mean age: 36.86,58 %females) took part in the study during the 
COVID-19 pandemic. They completed a series of questionnaires covering demographic and work-
related information, symptoms of depression, anxiety, stress, social support, self-efficacy, and 
symptoms of insomnia and general health.  
Results: Higher symptoms of depression, anxiety, and stress were associated with higher symptoms 
of insomnia and lower general health. Higher scores of depressions, anxiety, and stress directly 
predicted higher insomnia scores and lower general health scores, while the indirect effect of social 
support was modest. Compared to normative data, full-time frontline hospital staff members had a 
3.14 higher chance to complain about insomnia and a significantly lower general health. Symptoms 
of insomnia and general health were unrelated to age, job experience, educational level, and gender. 
Given this background, it appears that the working context had a lower impact on individuals‘ well-
being compared to individual characteristics 
Conclusion: Therefore, with the spread of coronavirus and increasing work shifts of nurses and 
medical staff, sleep and cognitive disorders have increased. Therefore, by increasing social support 
of medical staff, stress and anxiety caused by hard work should be controlled. 

Keywords: Hospital staff members, COVID-19, depression, anxiety, stress, self-efficacy, social 
support, insomnia 
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The importance of early rehabilitation of executive functions in people 
with Aphasia 

Submission Author: Azadeh Abedinzadeh 

Azadeh Abedinzadeh1, Elaheh Ataee2, Masume Hosseini3 

1. Graduate student of speech therapy, Faculty of Rehabilitation, Ahvaz Jundishapur University of Medical 
Science, Ahvaz, Iran  

2. MSc, speech therapy, Student Research Committee, Ahvaz Jundishapur University of Medical Science, Ahvaz, 
Iran  

3. Phd candidate of Speech Therapy, Faculty Member of Speech Therapy, Musculoskeletal Rehabilitation 
Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran 

Background and Aim: In addition to language disorders, many people with aphasia show deficits 
in extranlingustic functions, including executive function. Executive functions are a set of high-level 
cognitive skills that control and regulate lower-level cognitive processes and purposeful behaviors. 
The most important functions that fall under the executive functions include monitoring, self-
regulation, cognitive flexibility, deterrence, categorization, organization, planning, reasoning, 
problem solving, rules and problem identification. The present study is based on previous research 
and aims to evaluate the executive function in people with aphasia.  
Methods: A review of the literature concerning executive dyfunction in aphasia was conducted 
using the databases MEDLINE (PubMed), Science Direct, Scopus, Web of science, Web of 
knowledge and Cochrane. Relevant studies were identified by two reviewers based on screened 
titles/abstracts and full texts.  
Results: The results of these studies showed that executive dysfunction due to aphasia, has 
destructive and widespread effects on language and its recovery, and ultimately will have significant 
effects on communication functions and daily life. Various studies also emphasize the need for these 
patients to benefit from rehabilitation services, including speech therapy. Because the persistence of 
problems in executive functions is closely related to impaired practical, perceptual and reasoning 
abilities.  
Conclusion: This study showed that accurate and timely assessment of cognitive areas, especially 
executive functions, as well as the focus on rehabilitation therapies is of particular importance. It was 
also found that those patients with aphasia who benefited from speech therapy rehabilitation 
therapies in the field of cognitive functions, especially executive functions, have a higher ability to 
manage their daily life than patients who did not receive these interventions.  

Keywords: Aphasia, Executive Function Rehabilitation, Cognitive Disorder 
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Investigating the effect of responsibility on decision confidence in non-
clinical population 
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2. Faculty of Psychology and Educational Sciences, Ludwig Maximilian University, Leopoldstrasse 13, 80802, 

Munich, Germany 

Background and Aim: Humans have to make decisions all day long in their life and many of these 
choices have to be made in complex situations. One of these situations is when people are feeling 
responsible for others because they tend to avoid feeling guilty in the future due to choosing 
harmful choices for other ones. This emotion can apply some changes to their decision-making 
components, like response time, accuracy and, confidence. This study was conducted to address this 
question "what is happening to decision confidence when decision-makers feel high/low 
responsibility".  
Methods: The sample of the present study includes the selection of 28 non-clinical adults with 
perfect vision at the age of 21 to 40 years. The data analysis methods are two-tailed paired t-test and 
Wilcoxon signed-rank test. A random-dot motion discrimination task has been used to collect data.  
Results: The results didn't show any significant difference between the means of confidence in 
decisions in two conditions of high and low responsibility. This finding was repeated for the 
accuracy variable too. On the other hand, the results showed a significant difference between 
conditions for reaction time.  
Conclusion: The findings mean that when people feel high responsibility, then they spend more 
time on decision-making compared to when they feel low responsibility. According to what we 
know from previous works about standard speed-accuracy trade-off phenomena, it has been 
expected that when the subject has low confidence in her decision, then she should make a slower 
decision and the accuracy should increase. However, our findings are not matched to this process. 
This means that there are differences between what we have known about the subject's mind from 
previous studies and what is happening in her mind during making choices in high/low 
responsibility conditions. 
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Background and Aim: Creating an environment that has all aspects of reality is an unimaginable situation that is 
somehow a dream for scientists. Virtual-Reality makes this happen by gathering many facilities and technology-
based devices in one place. There are a few known virtual-reality system designs used in neurocognitive science 
research around the world. The early version of VR apparatus for rodents was created by C Hölscher et al. in 2005 
and is being used as a foundation for different designs as they showed rats could navigate in a virtual environment. 
Nearly all the movement systems of current virtual realities are based on an air-pressure mechanism blowing to the 
surface of a polystyrene sphere. However, this mechanism makes noise during the entire experiment and disturbs 
the animal training procedure. Some solutions have been suggested to reduce acoustic noise by using reversed 
hovercraft. However, we used a well-developed setup created by Princeton University based on C Hölscher et al.'s 
virtual-reality system to refine the movement system by reducing noise and setup complexity.  
Methods: We proposed replacing the air-pressure nozzle with an array of bearings beneath the polystyrene sphere. 
The new movement-system mechanical model is designed to be efficient during animal navigation through the 
virtual environment and has an identical characteristic compared to the first design. This setup can operate on 
different configurations for various experiments, considering the formulated mechanical equations of the 
movement system. These configurations include the animal and sphere size as well as their weights. The movement 
system is equipped with two optical sensors to track animal movement in the virtual environment. Moreover, the 
process of delivering reward and punishment as parts of an experiment is done by real-time controllers interfaced 
with the virtual-reality engine implemented in MATLAB called ViRMEn. To demonstrate the interaction of rats 
with the new movement system and virtual environment, we trained three male Long-Evans rats. Training includes 
handling, conditioning, habituating to dress up, walking on a spherical treadmill, and interacting with virtual 
environments. Every rat was handled for 15 days to become accustomed to the wearable harness and move on the 
polystyrene sphere. Then, they were placed on the spherical treadmill inside the virtual reality system to interact 
with the virtual environment for ten days. The measure of our study was the number of rewards they received by 
hitting the cylinders.  
Results: Our virtual-reality solution provides opportunities for scientists to extend their experiment conditions in 
studies of animal behaviors. By designing, constructing, and testing our system, we obtained a validated apparatus 
that has the same characteristics as the previous designs. This validation comes from mechanical equations and 
well-interacted rats with the virtual maze, and now, we are training more rats for further experiments. 
Conclusion: Finding perceptual mechanisms in species is among scientists' purposes in the field of cognitive 
neuroscience. We try to approach this by constructing and validating the Virtual-Reality apparatus that enables rats 
to navigate through virtual environments for many experimental conditions like learning, navigation, and decision-
making and also facilitate neurophysiology brain recording during these conditions.  
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Background and Aim: Multiple Sclerosis (MS) is a chronic, progressive demyelinating disease of 
the central nervous system that causes the most disability in young people, besides trauma. 
Coenzyme Q10 (CoQ10) - also known as ubiquinone- is an endogenous lipid-soluble antioxidant in 
the mitochondrial oxidative respiratory chain which can reduce oxidative stress and inflammation, 
the processes associated with demyelination in MS. Cuprizone (CPZ) intoxication is a well-
established model of inducing MS, best for studying demyelination - remyelination. In this study, we 
examined for the first time the role of CoQ10 in preventing demyelination and induction of 
remyelination in the chronic CPZ model of MS. 
Methods: 51 mice were divided into four groups. 3 group chewed CPZ-containing food for 12 
weeks to induce MS. After 4 weeks, two group were treated with CoQ10 (150, 500 mg/kg/day) by 
daily gavage until the end of the experiment, while CPZ poisoning continued. At the end of 12 
weeks, Rota-rod, tail suspension test (TST) and Elevated Plus maze (EPM) was taken and animals 
were sacrificed to assess, tumor necrosis factor-α (TNF- α) and interleukin 6 (IL-6), caspase3, 
Bax/bcl2 by real-time polymerase chain reaction (real-time PCR) and total antioxidant capacity 
(TAC) and superoxide dismutase (SOD) by Elisa test. Luxol fast blue (LFB) staining was used to 
evaluate histological changes. 
Results: CoQ10 administration promoted remyelination in histological findings.. CoQ10 treatment 
alleviated stress oxidative status induced by CPZ and dramatically suppress inflammatory and 
apoptotic biomarkers. CPZ ingestion made no significant difference between normal control group 
and the CPZ-intoxicated group in TST and EPM. 
Conclusion: CoQ10 can enhance remyelination in the CPZ model and potentially might have same 
effects in MS patients.  
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Background and Aim: Stated in previous studies, physicians are typically prescribing 
methylphenidate (MPH), commonly known as Ritalin, for children diagnosed with attention deficit 
hyperactivity disorder (ADHD). Nevertheless, researchers have not still understood mechanisms of 
this stimulant medication. Research has also found an association between apoptosis signaling 
pathway, neurological disorder, as well as treatment targets for neurological diseases. Therefore, the 
present study investigated effects of 3-week Ritalin oral (20 mg/kg) administration versus vehicle 
therapy on cerebellar morphology and function in adult male rats. 
Methods: A total number of 30 adult male rats were randomly but equally divided into control and 
treatment groups. In fact, the treatment group was administered by Ritalin at doses of 20 mg/kg for 
21 days and the control group only received saline. At the end of weeks 1, 2, and 3 following drug 
treatment, rotarod performance test was fulfilled. Once the study ended, tissues of the cerebellum 
were separated, then, inflammation parameters (i.e. tumor necrosis factor [TNF- α] and interleukin 1 
beta [IL-1β]), pro-apoptotic genes (that is, bcl-2-associated X [bax] and caspase-8 proteins), along 
with histological changes were analyzed. 
Results: According to the findings, Ritalin with the high dose of 20 mg/kg could remarkably 
enhance the levels of bax and caspase-8 genes compared with those in the control group (p < 0.05). 
It should be noted that treatment with Ritalin could significantly increase TNF-α and IL-1β levels in 
isolated cerebellar cells (p < 0.05). Moreover, 20 mg/kg of Ritalin decreased mean volumes of 
granular layer, white matter, as well as molecular layers. It also reduced the number of Purkinje cells 
compared with those in control rats. In addition, lower coordination movement was observed in the 
group receiving Ritalin. 
Conclusion: Data analysis showed that chronic treatment with increased dose of Ritalin could 
possibly lead to neuroinflammation and neurodegeneration in the cerebellum of adult rats. 
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Background and Aim: Recent studies have shown that ephrins/Eph signaling pathway activation 
may contribute to the pathology of neuropathic pain. Drugs like progesterone may be used to 
counteract ephrins/Eph-related damage in pathophysiological processes of nerve injuries. 
Therefore, the present study was designed to find out the modulatory role of progesterone on the 
development of neuropathic pain, and spinal expression of spinal ephrin-B2 following chronic 
constriction nerve injury (CCI) model. 
Methods: Forty-eight adult male Wistar rats were used. In these experiments, the sciatic nerve was 
constricted chronically. Behavioral tests were performed before surgery (day 0) and on days 1, 3, 7, 
and 14th of post-CCI. Daily injection of progesterone (5 mg/kg and 15 mg/kg) was performed 
following sciatic constriction during 10 days post CCI. Western blotting was performed on day 14th 
of post-surgery. 
Results: The findings showed that after CCI, in parallel with mechanical allodynia and thermal 
hyperalgesia, the expression of ephrin-B2 in the spinal cord significantly increased. Post-injury 
administration of progesterone decreased mechanical allodynia and thermal hyperalgesia and also 
expression of ephrin-B2 in the spinal cord.  
Conclusion: It was concluded that ephrin-B2 activation mediates neuropathic pain following 
peripheral nerve injury. Post-injury repeated administration of progesterone is an effective way for 
treating neuropathic pain, and the underlying mechanisms are suppressing ephrin-B2 activation.  
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Background and Aim: Myasthenia gravis (MG) is a rare autoimmune disease and the most 
common neuromuscular junction disorder. The most common symptoms are diplopia, ptosis and 
fluctuating weakness of ocular and limb muscles. 
Methods: Here we report the first case of new onset of MG after covid-19 vaccination. 
Results: A 37-year-old woman presented with generalized weakness, diplopia and ptosis after three 
days from taking second dose of covid-19 vaccine. Anti-acetylcholine receptor antibody was positive 
and Repetitive nerve stimulation (RNS) pattern was suggestive for MG. after taking oral Methionine 
(Pyridostigmine) the symptoms were ameliorated. 
Conclusion: Due to limited studies, there is still debate about the association between 
neuromuscular disorders and covid-19 infection and vaccination. The choice medication for patients 
who already have neuromuscular disorders such as myasthenia gravis, or those who develop these 
diseases after infection or vaccination is still controversial. 
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Background and Aim: Dysfunction of the GABA-mediated neuronal functions of the hypothalamic 
dorsomedial/ventromedial (DMH/VMH) nuclei causes panic-like responses in rodents. These panic-like behaviors 
of rodents are comparable with their innate fear responses which can be followed by substantial antinociception. 
As a critical component of both the limbic system and the descending inhibitory pain pathway, the basolateral 
nucleus (BLA) of the amygdala receives both the orexinergic projections of the lateral hypothalamus and the 
GABAergic projections of DMH/VMH nuclei. Consequently, it can process and integrate the pain modulatory 
and the innate fear information. Hence, the current study was planned to explore the role of the orexin A-induced 
cannabinoid type 1 receptor (CB1R) activation both in the inflammatory pain modulation and in the CB1R gene 
expression alteration following innate fear-induction. 
Methods: 63 Male Wistar rats were randomly divided into nine groups including control, formalin, 
bicuculline/control, bicuculline/saline, bicuculline/DMSO, bicuculline/DMSO/Saline, bicuculline/orexin-A, 
bicuculline/DMSO/Orexin A, bicuculline/AM251/Orexin A groups. Both intra-BLA and intra-DMH/VMH 
nuclei cannulation was unilaterally carried out by stereotaxic surgery. Primarily, the innate fear-evoked behaviors 
were assessed by open field test 5 minutes later than intra-DMH/VMH injection of 40ng/300nl bicuculline. These 
behaviors contain rearing, defensive attention, defensive backward movement, forward escape behavior, crossing, 
and jumping behaviors which were recorded over 10 min using a camera. Immediately after open field test 
completion, saline, DMSO, orexin-A (100µM/300nl), AM251 [50ng/300μl, (CB1R antagonist)] were injected into 
the right BLA nucleus according to the experiment protocols. 5 Minutes later, 50µl of 2.5% formalin was 
subcutaneously injected into the left hind paw of rats. The formalin-induced flinches were recorded for 60 minutes 
that were divided into the early (0–7min) and late (16–60min) phases. At the end of the behavioral tests, animals 
were sacrificed, their brains were removed. Then the BLA nucleus was dissected, instantly frozen in liquid 
nitrogen, and maintained at -80°C for quantitative Real Time-PCR (qRT-PCR) reaction. The variations of the gene 
expression level of cannabinoid type 1 receptor were quantified by the qRT-PCR reaction.  
Results: Our results indicated that the intra-DMH/VMH injection of bicuculline significantly increased the 
frequency of defensive backward movements, forward scape movements, jumping, and crossing behaviors. It also 
augmented the frequency and duration of defensive attention and rearing behaviors in all groups confirming the 
innate fear-induction in all animals. Intra-DMH/VMH injection of bicuculline significantly decreased the flinching 
frequency in the early phase of the formalin test (P<0.001). Surprisingly, intra-BLA injection of orexin-A 
neutralized the innate fear-induced flinching frequency decline in the early phase of the formalin test (P<0.001). 
Pretreatment of the BLA nucleus with AM251 prevented the innate fear-induced flinching decrease during the first 
phase of the formalin test (P<0.01). Nevertheless, the CB1 receptor gene expression level was not altered by intra-
BLA pretreatment with AM251. 
Conclusion: These findings suggest that the innate fear-induction can produce short-term robust analgesia, 
however, this antinociceptive effect can be counteracted by intra-BLA orexin-A. Hence, at least a part of this 
neutralizing effect may be probably mediated by the alterations of intracellular CB1 receptor cascade but not at its 
gene expression level. 
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Background and Aim: Emerging evidence suggests that prenatal methamphetamine exposure (PME) affects 
fetal growth and development and may lead to a variety of behavioral and neurological abnormalities in 
childhood, adolescence and adulthood. Behaviorally, PME is associated with increased anxious/depressed 
problems and emotional reactivity, increased attention-deficit/hyperactivity disorder symptoms and 
aggressive behaviors. Previous studies have demonstrated that PME also increases seizure susceptibility in 
adult male and female rats. There is, however, no study available investigating the effect of PME on 
behavioral abnormalities in pre-pubertal rats. Therefore, the aim of the present study was to examine the 
effect of prenatal methamphetamine exposure on seizure behaviors in male and female pre-pubertal rats. 
Methods: Female pregnant rats were investigated in 3 groups: 1- control group, 2- (0.1 mg/mL) 
methamphetamine group, and 3- (0.6 (mg/mL) methamphetamine group. Pregnant rats in the control group 
received only drinking water. The second group received 0.1 mg/mL and the third group received 0.6 ml/mg 
methamphetamine, as a solution in drinking water, starting on day 15 until 19 of gestation (for 5 consecutive 
days). After parturition, on post natal day (PND) 21 and 33, the pentylenetetrazol (PTZ, 50mg/kg, IP)-
induced epileptic behaviors of the offspring were also investigated in an additional cohort of rats. 
Results: Both the number and duration of focal seizures increased whereas latency to focal seizures 
decreased in male pups of PME rats in PND33 subgroup, indicating more prevalent and severe seizure 
behaviors in these animals. Oppositely, female PME rats in PND21 subgroup showed anti-seizure behaviors. 
Conclusion: These data emphasize the impact of prenatal methamphetamine exposure on fetal behavioral 
development, with long-term changes in seizure behaviors during childhood and adolescence. Moreover, a 
sex- and age- dependent pattern of seizure behaviors emerged. PME male rats represent an unsuccessful 
homeostatic mechanism against epileptogenic stimuli, while female rats are protected by the effects of PME 
on seizure behaviors, which highlights the sexual dimorphism in vulnerability to PME. These data suggest 
that individual behaviors can be influenced by prenatal environmental conditions and incorporation of 
genetic and epigenetic aspects in development of neurobehavioral abnormalities may contribute to this 
phenomenon. Because of this evidence for child and adolescent behaviors being strongly influenced by 
prenatal conditions, along with the substantial and growing national and global threat of the 
methamphetamine consumption, primary prevention strategies aimed at girls and women are warranted. 
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Background and Aim: Autism spectrum disorder (ASD) is a developmental disorder that can 
affect sensory-motor behaviors. One of the best animal models for ASD-related disorders is the use 
of valproic acid in pregnant rats, which can lead to autism-like. Tactile stimulation (TS) as an 
enriched environment and an efficient form of neonatal handling can reverse many autism-like 
symptoms. On the other hand, plastic changes in the receiving fields of cortical neurons can be due 
to sensory deprivation rats in the critical period of development. In this study, we will investigate the 
interaction effects of tactile stimuli and whisker deprivation (WD) on offspring of valproic acid-
induced autistic rats on behavioral tests and the possible changes in the receiving fields of barrel 
cortex neurons.  
Methods: In the present experimental study, male and female control (CTL) and autistic (VPA) 
cubs were randomly divided to TS, WD, and TS+WD groups. Each rat in the TS groups was 
exposed to sensory stimulation for 15 min, three times/day, from postnatal day (PND) 1 to 21. All 
whiskers in the WD groups were trimmed every other day from PND 1 to 21. On the 27th and 28th 
days, respectively behavioral tests Social Interaction and Novel texture recognition- dependent to 
somatosensory system (NTR-SS) behavioral tests were taken from the rats, and their excitatory and 
inhibitory receptive field were examined through singles unit recording on the post-natal day 30-34, 
and finally their brains were taken out for Nissl staining. 
Results: Data analysis showed that the performance of both male and female rats in texture 
discrimination and social interaction significantly decreased in the VPA and VPA+WD group 
compared to the Control (CTL) rats (p<0.05). Albeit, intended behavioral performances increased in 
the VPA+TS and VPA+TS+WD groups compared to the VPA group. Noteworthy above 
interventions in control rats increased significantly. In electrophysiological level, the barrel neural 
cortical spontaneous activity and response magnitude in the VPA+TS, VPA+TS+WD groups 
increased compared to the VPA group. As well as, the mentioned components, in CTL+TS, 
CTL+TS+WD groups increased compared to the CTL group and the CTL+WD group, 
respectively. (p<0.05). 
Conclusion: The available data suggest that sensory experience from tactile stimulation to whisker 
deprivation can modulate aspects of response properties of barrel cortex neurons and changes 
autism-like behaviors 
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Background and Aim: Social memory, as a crucial component of episodic memory, is essential for 
species living in groups. The role of brain areas in formation of this kind of memory have not been 
fully elucidated. Considering the role of hippocampus in storing the social memory information and 
regarding the reciprocal functional communication between hippocampus and ventral tegmental area 
(VTA), in this study, we evaluated the role of VTA in social memory formation. 
Methods: Male Wistar rats (weighting 270-290 g) underwent stereotaxic implantation of recording 
electrodes in ventral hippocampus and medial prefrontal cortex (mPFC) and stimulating electrodes 
for application of electrical pulses in VTA. Following a 10 days recovery periods and 4 days 
habituation to behavioral boxes, a 10 min familiarization with a novel conspecific was performed 
and hippocampus and mPFC local field potentials were recorded simultaneously. Animals did not 
receive any stimulation or chemical in control group, while they received tonic (1 Hz, 300 µA 
current intensity at 200 µs pulse duration) or phasic (35 Hz, 300 µA current intensity at 200 µs pulse 
duration) electrical stimulation during social interaction with novel subject in tonic and phasic 
groups, respectively. In lidocaine and sham group of animals, lidocaine hydrochloride (intra-VTA, 1 
µg/2µl, 2 min) or aCSF (intra-VTA, 2 min) was injected respectively 2 min before starting the 
familiarization procedure. To examine the social memory consolidation, all animals were allowed to 
sleep for 3 h and hippocampal ripples during non-rapid eye movement sleep were recorded. After 
that, the animals‘ social memory function was evaluated by a routine social memory test. 
Results: Obtained results showed that, compared to the control group, social memory was 
profoundly impaired when VTA activity was inhibited. In addition, hippocampal and mPFC theta 
power was not increased during memory encoding, and hippocampal ripples duration shortened 
compared to control group during memory consolidation phase. These parameters remained intact 
when tonic stimulations were administered and also total ripple duration and number of ripples 
event increased in tonic group compared to control group. Application of phasic stimulation did not 
have any improving effect on none of the assessed parameters. 
Conclusion: Here we report for the first time that VTA has a key role in social memory formation. 
In addition, tonic pattern is likely the predominant VTA dopaminergic neuronal activity during 
social memory encoding. 
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Background and Aim: We and other primates constantly move our eyes (known as saccadic eye 
movements) in order to process the world around us. Neurons in visual areas have been shown to 
change their receptive field (RF) properties to better process the targets of saccades [Tolias Moore, 
Zirnsak et al.] Recent studies have shown a role for local oscillations within visual areas to carry 
information across the network. These traveling oscillatory waves are expected to help the visual 
system better process the visual scene. We hypothesized that local oscillations in visual areas might 
contribute to processing of saccade targets. 
Methods: We recorded from neurons in extrastriate visual area V4 of two macaque monkeys. We 
also simultaneously recorded from neurons in the Frontal Eye Field (FEF) that share their RF with 
that of V4. We specifically studied whether and how neurons in these visual areas respond to 
saccade target stimuli at a time very close to the saccade onset. We recorded spiking activity and 
local filed potentials (LFPs) in both areas using 16-channel linear array electrodes. Monkeys were 
trained to fixate on a fixation point at the center of the screen, then make an eye movement to a 
saccade target after the fixation point would disappear. Every 7 milliseconds, a small probe stimulus 
was displayed on the screen from a 9 by 9 grid of possible locations, during the whole period of task. 
Results: We implemented the spike-triggered averaging (STA) method to determine whether the 
phase of generated spikes in V4 carry information regarding the spatial discriminability at the 
saccade target. We found that whereas V4 local oscillation did not reveal a great contribution to 
saccade target representation, the difference between the phase of V4 and FEF LFP oscillations was 
informative regarding the location of presented saccade target stimulus. We assessed the mutual 
information between the phase of spikes and location of probe presented around saccade target. 
Mutual information was greater prior to saccade indicating that V4 oscillations are capable of 
carrying information regarding the saccade target, when considered relative to ongoing FEF LFP 
oscillations. 
Conclusion: Recorded LFPs are the result of combination of oscillations recorded with a single 
electrode contact. Our results suggest that V4 local oscillation are likely to be too complex to be 
used for decoding the saccade target information using a neural phase code. However, when FEF 
oscillations are used as a reference for V4 LFP, the phase of V4 LFPS show the capacity to carry 
information regarding the saccade target. This study provides a deeper insight into the neural code 
used in visual areas to encode the visual scene and particularly the neural code for an enhanced 
processing of saccade targets during eye movements, i.e. overt attention. 
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Background and Aim: Parkinson's Disease (PD) is a progressive, destructive, and long-term disorder of the 
central nervous system that primarily impairs the body's locomotor system. This condition occurs when 
certain cells are responsible for producing the dopamine in the brain become damaged. In addition to 
reducing dopamine, a protein called alpha-synuclein is also involved in Parkinson's disease. Alpha-synuclein 
normally helps neurons communicate with each other, but in Parkinson's disease, the protein accumulates in 
microscopic masses called the corpus luteum. Researchers believe that alpha-synuclein is involved in the 
development of Parkinson's and that new therapies may be developed to prevent the protein from 
accumulating. Diagnosis of common Parkinson is mainly based on the symptoms of this disease, especially 
motor symptoms. Because the average life expectancy after diagnosis is 7 to 15 years then the early diagnosis 
and accurate and completed treatment can increase the life length of patients. The neuroimaging can be used 
to diagnosis and rule out other diseases and also used to locate the DBS electrode for treatment of PD.  
Methods: the several imaging methods for diagnosis and treatment of PD were collected and the advantage 
and disadvantage of them were extracted from the studies that published in the scientific journals. The search 
keywords were PD and brain imaging in the PUBMED and scopus resources.  
Results: DBS can be considered as a non-invasive neuroimaging technique such as 
magnetoencephalography, which maps the basic mechanisms of natural and abnormal oscillation 
coordinators in the underlying functions of the human brain. Deep brain stimulation is one of the surgical 
treatments, which involves inducing a pacemaker, which sends electrical messages to specific parts of the 
brain. One of the challenges with both methods is to pinpoint the exact location of the thalamus in the brain 
for proper treatment. Doctors used to need guides or maps of the brain to find the desired location in the 
brain, but different people's brains are different and a small mistake can damage the surrounding tissues. 
Modified MRI techniques can better target the target tissue. The most studied and perhaps most promising 
method is called diffusion tractography, which provides accurate images of the brain. Dat scan: This imaging 
method determines the amount of dopamine in the brain. This particular method of nuclear medicine is 
known as single-photon emission computed tomography (SPECT). Among the brain imaging techniques for 
fingering the deep stimulation electrode. The fMRI technique is more important than other conventional 
imaging techniques.  
Conclusion: The therapeutic effect of deep brain stimulation in Parkinson's disease has been well 
established, but the accurate of DBS electrodes location is should be advanced to improve therapeutic effect.  
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Background and Aim: Epilepsy is a common neurological disease affecting about 1.2% of the 
population in the United States. In response to an increased attention to the drug-resistant epileptic 
patient, different therapeutic modalities are entering into clinical practice which involve the direct 
stimulation of the brain. Hence, we review published literature regarding the applying responsive 
stimulation systems, deep brain stimulation, vagus nerve stimulation and trigeminal nerve 
stimulation in both in vivo models and epileptic patients with an emphasis on drug-resistant 
epilepsy. 
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Background and Aim: The incidence rate of senile dementia is rising, and there is no definite cure for 
it yet. Cell therapy, as a new investigational approach, has shown promising results. Hair bulges with 
abundant easily accessible neural stem cells permit autologous implantation in irreversible 
neurodegenerative disorders. Therefore, in the present study, we aimed to investigate the intravenous 
administration of two different cell doses 1×106 and 2.5×106 which were repeated on days 4, 9, and 14 
after the two-vessel occlusion model (2VO). 
Methods: Fifty rats were randomly divided into 5 groups of control, sham-operation, two-common 
carotid vessel occlusion rats that received vehicle (2VO + V), 2VO rats that received 1×106 epidermal 
stem cells (2VO + ESC1), and 2VO rats that received 2.5×106 epidermal stem cells (2VO + ESC2) in 

300µl PBS intravenously. The epidermal neural crest stem cells (EPI‐NCSCs) were isolated from hair 
follicles of rat whiskers. The spatial learning and memory were evaluated by the Morris Water Maze test. 
Results: The spatial learning potential of animals was tested by the change in time spent to find the 
hidden platform during 12 trials in 3 blocks, a progressive decrease in the escape latency time was seen in 
the sham group. However, the escape latency to reach the hidden platform in the 2VO + V rats was 
significantly higher compared to the sham group in the second (43.3 ± 5.6s vs 15.2 ± 4.1, P < 0.01) and 
third (41.3 ± 6.1s vs 8.52 ± 2.2, P < 0.001) blocks. The cell infusion in 2VO + ESC1 recovered the 
escape latency time in the second (21.07 ± 5.4 s and third blocks (17.4 ± 6.5s) to the sham levels, which 
were significantly lower compared to the 2VO + V group (P < 0.05). Whereas, we found a better 
learning acquisition (20.6 ± 4.1s, P < 0.05) only in the third block in the 2VO + ESC2 group compared 
to the 2VO + V group. The spatial memory retention was evaluated 24 hours after the last learning trial. 
In the 2VO rats, due to the memory impairment, the percentage of swimming time in the target quadrant 
significantly decreased compared to the sham group (19 ± 2% vs. 30.4 ± 1.9%, P < 0.01). However, the 
levels of retention returned towards normal in the 2VO + ESC1 (29.2 ± 1.8%) and in 2VO + ESC2 (27. 
7 ± 2.07%) groups and becoming equal to that of sham group, but significantly higher compared to the 
2VO + V group (P < 0.01 and P < 0.05, respectively).  
Conclusion: Our results indicate that the administration of EPI-NCSC can improve the neurologic 
outcome after CCH, and i.v. infusion of 1×106 EPI-NCSC showed better performance compared with 
the 2.5×106 cells. This finding may be a clue to the clinical application of EPI-NCSC to vascular 
dementia. 
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Background and Aim: Since relation between gonadal hormones and PTSD has been revealed, 
this study was planned to assess the effect of exercise on anxiety behavior induced by single 
prolonged stress (SPS) in ovariectomized female rats.  
Methods: Twenty days after ovariectomy, PTSD was induced by SPS model. The moderate 
treadmill exercise started 14 days after SPS and continued for 4 weeks. On day 65, the behavior 
assessment was done using the elevated plus-maze (EPM) test, and reported as open arm time 
(OAT) and open arm entry (OAE). (p<0.05) was considered as significant level. 
Results: The results showed that ovariectomy exacerbated anxiety-like behavior in SPS rats. 
However, exercise had no statistically significant effect on anxiety-like behavior in this group. There 
was no difference between OVX/SPS/NEXE vs OVX/SPS/EXE groups.  
Conclusion: According to the results, exercise alone did not significantly help to improve behavior 
impairments in PTSD combined with an ovarian hormone deficiency. However slight improvements 
were observed in behavior. Therefore, exercise could likely be considered as a complementary 
intervention to strengthen other treatments.  
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Background and Aim: One of the most important factors in determining whether events with 
different modalities are perceived as integrated is temporal proximity. Previous studies have 
examined in detail multisensory temporal processing in adults, however, it has been less studied in 
younger people such as children. In this study, we have tried to examine the developmental trend of 
multisensory temporal processing in individuals from 8 years of age to adolescence using the 
Crossmodal Temporal order judgment task (c TOJ). In addition, we have examined whether the 
performance of fluid intelligence, working memory, and attention skills affect the performance of 
individuals in this study. This research is one of the first studies to investigate the developmental 
trend of multisensory temporal processes using the TOJ task 
Methods: In this study, we have used three groups of children aged 7 to 9 years, young children 9 
to 11 years, and adolescents (12 to 16 years). In each trial, a semi-dark image of a firefly is presented, 
and subjects must determine whether the firefly sound (one 1000 Hz pour tone) is faster or its light 
(white circle at the tail of the firefly). The interval between the onset of stimuli (SOAs) varies from 
±20 to ±400 ms (positive values for the onset of light stimulus from sound (VA) and negative 
values for the earlier onset of sound stimulus from light (AV). 
Results: We have observed that temporal precision, as indexed by the just noticeable difference 
(JND), differed significantly between the three groups and their temporal precision increased with 
age (in other words, JND decreased). Also, the point of subjective simultaneity (PSS) of the two 
groups of children is significantly different from that of adolescents, and with increasing age, PSS 
shifts from auditory-first to visual-first. 
Conclusion: In general, the results of this study have showed that with increasing age, perceptual 
sensitivity to the detection of the temporal order of multisensory stimuli increases, and this 
sensitivity is higher in the auditory-first side in childhood, and then that is transferred to the visual-
first in older ages. 
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Background and Aim: Alzheimer‘s disease (AD) is the most common neurodegenerative disorder 
among the elderly. In the light of increasing AD prevalence and lack of effective treatment, new 
strategies to prevent or reverse this condition are needed. Levetiracetam (LEV) is a newer 
antiepileptic drug that is commonly used to treat certain types of seizures. Researches indicated that 
LEV has several other pharmacological activities, including improvement of cognitive function.  
Methods: In this study, the recovery effects of chronic (28 days) administration of LEV (50, 100, 
and 150 mg/kg, ip) on cognitive deficits caused by the intracerebroventricular (icv) injection of 
streptozotocin (STZ), as a model for sporadic AD, were evaluated in rats.  
Results: LEV (100 and 150 mg/kg) significantly attenuated the STZ-induced learning and memory 
impairments in the passive avoidance and Morris water maze (MWM) tasks.  
Conclusion: In conclusion, our study demonstrated that LEV alleviated learning and memory 
deficits in STZ-AD rats 
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Background and Aim: Familial Mediterranean Fever (FMF) is an autosomal recessive 
inflammatory disorder that commonly manifests with episodic fever and serositis. Attacks usually 
occurs spontaneously and resolve after 3-4 days. In the most cases, Patients don‘t have any 
symptoms between the attacks. The most common manifestations during the attacks are fever and 
serositis. Additionally, FMF co-occurs with other autoimmune disorders such as rheumatic 
inflammatory disease, vasculitis such as Bechet‘s syndrome and multiple sclerosis (MS). There is no 
definite diagnostic test for FMF, therefore diagnosis is usually made based on patient‘s familial 
history, manifestations of the disease during attacks and patient‘s response to colchicine. Myelitis is 
inflammation of spinal cord at multiple level which is associated with disruption of neural integrity 
and neural transmission. Weakness and sensory impairments are common complications of myelitis.  
Methods: A 35-year-old woman was presented in our hospital with sever paresthesia and history of 
recurrent unexplainable attacks of fever and paresthesia that lasted for 2-3 days. Brain Magnetic 
resonance imaging (MRI) with diffusion-weighted showed longitudinal extensive transversal myelitis, 
whereas brain MRI was normal. In the past 8 years patient had bouts of fever and coughing with no 
reasonable explanation. Other diseases that could have caused these symptoms such as tuberculosis 
and other infections were ruled out.  
Results: Based on patient history and clinical manifestation (episodes of fever and pleuritis) she was 
diagnosed with FMF. Therefore, she was treated with daily dose of Colchicine and symptoms were 
controlled. However, she was cut of any treatment 2 years ago. Recently, she presented with sever 
paraparesis and gait difficulty. Treatment with pulse corticosteroid therapy, colchicine, rituximab and 
plasmapheresis was started for her. Improvement in her status was observed. 
Conclusion: We present a patient with FMF, who also started to have myelitis manifestations in the 
course of her FMF. This case showed a rare manifestation of an uncommon disease. Transverse 
Myelitis is mostly monophasic which occurs in a few hours and worsen in the matter of days to 
weeks. However, this patient had recurrent attacks of myelitis. Her neurological symptoms worsened 
in the exact time when her FMF relapsed. All her symptoms improved after colchicine therapy. The 
fact that the both diseases struck simultaneously and both of them improved after colchicine 
indicate the possibility of the same pathophysiology. 
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Background and Aim: These days, a combination therapy can be considered as a promise 
approach for treating spinal cord injury. In these series of studies, the effects of methylprednisolone, 
minocycline, or fingolimod on behavior of neural stem cells were evaluated. 
Methods: Mouse embryonic neural stem cells were exposed to different concentrations of 
methylprednisolone, minocycline or fingolimod in 2D or 3D environment. Then, survival, 
proliferation, migration, and differentiation of the cells were assessed. Next, the best combination 
was used in an animal model of spinal cord injury. 
Results: Methylprednisolone had adverse effects on survival and proliferation of neural stem cells 
and it produced more astrocyte and oligodendrocyte not neurons from neural stem cells. In addition, 
minocycline reduced proliferation and migration of the cells, and it showed not any effect on cell 
differentiation. While, fingolimod enhanced survival, proliferation, and migration of neural stem 
cells. Consequently, a combination therapy consisted of nanofingolimod, Puramatrix (as a 
nanoscafold) and neural stem cells was used in mouse model of spinal cord injury. The results 
indicated a promotion in motor function recovery and tissue repairing. 
Conclusion: Combination of fingolimod, neural stem cells and Puramatrix can be helpful for 
treating spinal cord injury. 
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Background and Aim: The benefits of living together in humankind helped his survival in the face 
of harshness. It was not possible until evolution fitted his capacities in line with this goal and 
enabled him to make and live in highly interdependent societies. Empathy had a pivotal role in 
paving the way among these abilities. Despite its central role in social interactions, it is still unclear 
which component of this multidimensional concept correlates with how people construe their self 
connected to others. This study aims to examine the relationship between different dimensions of 
empathy and various types of self-construal. 
Methods: An experiment was conducted to address this issue and Data were collected from 113 
Volunteer participants (51 males, 62 females). Demographics information was obtained from a one-
page demographics questionnaire. The Self-Construal was assessed using a Persian version of the 
Self-Construal Scale (SCS) with subscales of independence and interdependence, and Trait empathy 
was assessed using the Persian version of the Interpersonal Reactivity Index (IRI) with subscales of 
perspective taking, empathic concern, personal distress, and fantasy. 
Results: The result revealed a significant positive correlation between empathic concern and 
interdependent self-construal. In addition, a weak correlation was observed between total empathy 
and interdependent self-construal. No significant correlation was observed between other variables. 
Additionally, a significant gender difference was found in the personal distress scores, with females 
scoring higher than males. No significant differences were observed for other subscales. 
Conclusion: These findings are consistent with the previous cross-cultural studies that have found 
higher total empathy in collectivistic countries, and empathic concern, positively correlated with 
collectivism. Besides, an implication of these results could be for organizational sets. Results indicate 
that empathic concern would be an important trait of members in groups whose goals need more 
close relationships and cooperation of members. 
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Background and Aim: Introduction: early-onset familial Alzheimer's disease (EOFAD) is a rare 
form of Alzheimer‘s disease which causes symptoms before the age of 65 and accounts for 5 to 10 
percent of all Alzheimer's cases. PSEN1 is a protein coding gene encodes presenilin-1 protein which 
is one of the four subunits of gamma secretase complex and play an important role in generation of 
amyloid beta (Aβ) from amyloid precursor protein (APP). According to the Alzheimer Disease 
Mutation Database (http://molgen-www.uia.ac.be/ADMutations ), several mutations in exon 
sequences of PSEN1 have been detected in families with FAD. Here, we describe a 40-year-old 
female with progressive disorders (age of onset: ~34 years old) including dementia, mobility 
impairment, without remarkable findings in her brain computed tomography (CT) scan (absence of 
extracellular β-amyloid deposit) who‘s the father and two siblings respectively at Ages 41, 52 and 38 
died with the same phenotypes. Based on clinical/para-clinical investigations, the referring physician 
suggested CADASIL disease or mitochondrial leukoencephalopathy as possible diagnoses for her.  
Methods: Methods: Genomic DNA was isolated from Peripheral blood of the affected individual 
and her non-affected mother and two siblings. Whole Exome Sequencing (WES) carried just for the 
proband individual. Afterwards, Sanger sequencing was used to confirm candidate variants to 
determine whether they co-segregated with FAD in family members. 
Results: Results: Among all mutations that proband carries, a heterozygote novel (in Iranian 
population) missense mutation (V272A) in PSEN1 exon1 (Position: Chr14:73664784 T>C, dbSNP 
ID: rs63750680) was the most probable mutation responsible for proband clinical phenotypes. 
Sanger sequencing determined the above-mentioned mutation in proband whereas, segregation 
analysis showed benign homozygosity in her mother as a healthy control and her sister and brother 
as unaffected siblings. This result strongly reinforces the possibility that V272A mutation is the main 
cause of Alzheimer's disease in this case.  
Conclusion: Conclusion: Consequently, the following case-report study declares that V272A 
missense mutation could alter presenilin-1 protein sequence somehow that results in dementia 
phenotype and its associated characteristics with autosomal dominant inheritance. 
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Background and Aim: Most human decisions are based on the collection of discrete pieces of 
evidence which are usually separated in time with different intervals. Previous studies have shown 
that individuals effectively collect and combine discrete but limited pieces of information to improve 
their accuracy. Importantly, the accuracy is independent of the temporal gap between pulses of 
information. However, these results are always in those situations where participants receive limited 
number of pulses. It is not clear whether the brain still do the same when an unlimited stream of 
information is expected and potentially available to participants. 
Methods: A psychophysical experiment of random moving dots was designed and 6 participants 
were asked to report the direction of movement. The experiment contains two types of trials : single 
pulse and double pulse and double-pulse trials(two pulses separated with different time intervals) 
that were randomly presented in each session. In this experiment, the stimulus duration in single-
pulse and the first-pulse double-pulse trials were the same (120 ms). Importantly, the second pulse 
of double-pulse trials were free response task. The time interval between two pulses has one of the 
four specified time intervals (between 0 to 1080 milliseconds). 
Results: Results of behavioral data show that, the gap duration has a significant effect on the 
response time but has no effect on the accuracy. 
Conclusion: The results of this study indicate that, the process of decision making in presence of 
temporal gap between cues are more than a single accumulation process which takes role during the 
gap and decrease the reaction time. 

Keywords: Perceptual decision making, Psycho-physics experiment, Discrete stimulus, Response 
time  



 

31 
 

Count: 31 
Abstract ID: 293 
subject: Neural Injuries and Neurodegenerative Disorders: Neurotoxicity, Neuroprotection, 
Inflammation 
Presentation Type: Poster 

Antinociceptive effect of N-acetyl glucosamine in a rat model of 
neuropathic pain  

Submission Author: Bahareh Amin 

Bahareh Amin1 

1. Cellular and Molecular Research Center, Department of Physiology and Pharmacology, Faculty of Medicine, 
Sabzevar University of Medical Sciences, Sabzevar, Iran 

Background and Aim: This study was aimed at evaluating the efficacy of glucosamine and 
potential mechanisms of actions in a neuropathic pain model in rats.  
Methods: Glucosamine (500, 1000, and 2000 mg/kg) was administered via gavage route, one day 
before the chronic constriction injury (CCI) of sciatic nerve and daily for 14 days (prophylactic 
regimen), or from day 5-14 post injury (therapeutic regimen). As the indicators of neuropathic pain, 
mechanical allodynia, cold allodynia and thermal hyperalgesia were assessed on days 0, 3, 5, 7, 10 and 
14 after ligation. Inducible nitric oxide synthase (iNOS) and tumor necrosis factor alpha (TNF-α) 
gene expressions were measured by real time PCR. TNF-α protein content was measured using the 
ELISA method. 
Results: Three days after nerve injury, the threshold of pain was declined among animals subjected 
to neuropathic pain. Mechanical and cold allodynia, as well as thermal hyperalgesia were attenuated 
by glucosamine (500, 1000, 2000 mg/kg) in the prophylactic regimen. However, existing pain was 
not decreased by this drug. Increased mRNA expression of iNOS and TNF-α was significantly 
reduced in the spinal cord of CCI animals by glucosamine (500, 1000, 2000 mg/kg) in the 
prophylactic regimen. The overall expression of spinal TNF-α was increased by CCI, but this 
increase was reduced in animals receiving glucosamine prophylactic treatment. 
Conclusion: Findings suggest that glucosamine as a safe supplement may be a useful candidate in 
preventing neuropathic pain following nerve injury. Antioxidant and anti-inflammatory effects may 
be at least in part responsible for the antinociceptive effects of this drug. 
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Background and Aim: Using inhibitor of Fatty Acid Amide Hydrolyzing can inhibiting 
degeneration and improving endogenous cannabinoid effect in different case particularly decreasing 
pain and inflammation. The strength of this compound shows no psychoactive effect despite direct 
agonist Cannabinoid CB1 receptor. Utilization of endogenous cannabinoid system for medical aim 
can control different phase specifically impact on pain and inflammation. Considering the fact that 
the extension of pain in spinal and supraspinal canal can be convenient using compounds with 
limited side effects that have attributes such as inhibitor of degeneration endogenous cannabinoid 
effect whilst ineffective against direct stimulation of cannabinoid CB1 receptors.  
Methods: In this study male rats of Wistar race in weight range 110-115g (provided by IPI) are 
used. During the experiment, the animals were randomly selected and divided into groups of six. 
Synthesized derivatives have been prepared half-hour before starting examination .In addition, 
inhibitor effect on FAAH enzymes based on In-Vitro experiment showed or resolvent (Control 
group) injected into intraperitoneal. In order to do Formalin test, 40 µl of Formalin 5% injected into 
sole part of rat subcutaneously. One hour after injection, reactions and intensity of rat over pain 
observed and pain reactions evaluated based on Denis Dobson criteria.  
Results: All derivatives are used in 30 mg/kg doses significantly decreased intensity of pain 
reactions over Formalin test. Standard Indomethacin had same results of decreasing pain with equal 
dose in comparison with Control group.  
Conclusion: Results affirm that new Analgesic derivatives was an inhibitor enzyme, also it indicates 
new derivatives of 1, 2 Di-Aryl Methoxy Imino Ethane potentially can be practical for FAAH 
inhibitor enzyme and indicative Analgesic Effect of animal experiments. Supplementary experiment 
eventuate effective compounds for human experiment model. Results affirm that new Analgesic 
derivatives was an inhibitor enzyme, also it indicates new derivatives of 1, 2 Di-Aryl Methoxy Imino 
Ethane potentially can be practical for FAAH inhibitor enzyme and indicative Analgesic Effect of 
animal experiments. Supplementary experiment eventuate effective compounds for human 
experiment model. 

Keywords: 1,2 Di-Aryl Methoxy Imino Ethane, Inhibitor Fatty Acid Amide Hydrolase (FAAH) 
Enzyme, Analgesic, Formalin Test 
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Background and Aim: Prenatal exposure to valproic acid (VPA) is capable of inducing 
experimental autism in rodents. Consumption of Passiflora incarnata was recommended for the 
treatment of diseases like generalized anxiety disorder, opiates withdrawal, insomnia, and attention-
deficit hyperactivity disorder (ADHD), Due to possession of bioactive compounds like alkaloids, 
phenols, flavonoids. We investigated the role of hydroalcoholic extract of Passiflora incarnata in 
behavioral and oxidative stress aberrations induced by VPA.  
Methods: Pregnant Wistar rats received a single dose of VPA (600 mg/kg subcutaneously) on 
gestational day 12.5. Male pups were treated with a daily dose of the extract (30,100, and 300 mg/kg, 
dissolved in the drinking water) from postnatal day 35 to the end of experiment, and were subjected 
to behavioral testing to evaluate locomotion, repetitive and stereotyped movements, anxiety, social 
and cognitive behaviors. At the end of behavioral testing, blood sample was taken from the left 
ventricle to determined serum malondialdehyde (MDA), superoxide dismutase (SOD), catalase 
(CAT), and total antioxidant capacity (TAC), and animals were sacrificed and brain were taken out 
for histological assays of the prefrontal cortex (PFC) and CA1 hippocampus with 
hematoxylin/eosin.  
Results: Our results revealed a significant improvement in behavioral disturbances particularly with 
300 mg/kg of Passiflora. Moreover, a significant reduction in the formation of oxidative stress 
markers was observed at a dose of 300mg/kg. The plant extract also reduced the percentage of 
damaged cells in the CA1 and prefrontal cortex. 
Conclusion: It can be state that Passiflora extract was capable of ameliorating VPA induced 
behavioral aberrations possibly due to antioxidant actions of its bioactive compounds. 
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Background and Aim: The basolateral nucleus (BLA) of amygdala receives nociceptive inputs from the cortex and 
thalamus. Then, the BLA nucleus integrates this information with the emotional-affective information, and finally, 
relayed the processed information to the laterocapsular division of the central nucleus (CeLC) of amygdala (so-called 
―nociceptive amygdala‖). The descending pain modulatory pathway originates from the CeLC. On the other hand, the 
BLA nucleus has massive neural connections with dorsomedial and ventromedial hypothalamus (DMH/VMH) nuclei. 
The DMH/VMH nuclei play a key role in the modulation of responses to harmful and fearful stimuli. During innate fear 
induction, the BLA nucleus is activated by DMH/VMH projections. The stimulation of postsynaptic neuron dose 
activates the G-protein q-phospholipase Cβ-DAG lipase (GqPCR-PLCb-DAGLa) cascade, and the DAG lipase, in turn, 
produces the 2-arachidonoylglycerol (2-AG). Subsequently, 2-AG acts retrogradely to activate the cannabinoid type 1 
receptor (CB1R). The stimulation of CB1R leads to inhibition of adenylate cyclase activity and cAMP concentration 
reduction, dephosphorylation of ion channels, activation of type A potassium channels, and hyperpolarization of the 
GABAergic interneurons of BLA nucleus. Decline of the GABA release results in the hyperactivity of excitatory efferent 
of BLA nucleus to CeLC. In turn, the hyperexcitability of CeLC can induce analgesia through inhibitory descending pain 
modulatory pathway. Therefore, this research is planned to investigate the effect of the cannabinoid type 1 receptor 
antagonist on the gene expression level of β1- and β3-subunits of GABAA receptor of the BLA nucleus following innate 
fear-induced pain modulation. 
Methods: Following thermal pain induction, 35 Tissue samples of the BLA nucleus of male Wistar rats were used in this 
study. These tissue samples were divided into five groups including control (control, intact animals), formalin (formalin, 
formalin test in the intact animals), bicuculline (BIC, intra-DMH/VMH injection of bicuculline for innate fear 
induction), bicuculline/DMSO (BIC/DMSO, intra-BLA injection of DMSO after innate fear induction), and 
bicuculline/AM251 [BIC/AM, intra-BLA injection of AM251 (the CB1R antagonist) after innate fear induction] groups. 
The quantitative Real Time-PCR (qRT-PCR) technique was utilized to evaluate the gene expression alterations of β1- 
and β3-subunits of GABAA receptor. At first, the total RNA was extracted from BLA nucleus samples. The RNA purity 
was checked by the NanoDrop-2000c spectrophotometer. Then, a reverse transcription system with random hexamer 
primer was used to RNA reverse transcription and cDNA synthesis. Finally, the mRNA levels were evaluated by qRT-
PCR. The results were analyzed using the 2-ΔCT method and presented as relative gene expression normalized to the 
average of the housekeeping gene. 
Results: Our results demonstrated that innate fear induction by intra-DMH/VMH injection of bicuculline had no effect 
on the gene expression level of β1- and β3-subunits of GABAA receptors. Also, intra-BLA AM251 did not change the 
gene expression level of these genes.  
Conclusion: It can be concluded that the gene expression of neither β1- nor β3-subunits of GABAA receptor is 
modulated by the endocannabinoid system of the BLA nucleus.  

Keywords: Basolateral nucleus of amygdala, Orexin A, AM251, β1- and β3-subunits of GABAA receptors. 
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Background and Aim: Cyperus rotundus L. (C. rotundus) had been used for a long time in 
traditional Iranian medicine to treat memory and cognition disorders with antioxidant and anti-
inflammatory activities. Increasing evidence indicates the concurrence and interrelationship of stress 
hormones, and depression. This study is aimed to determine the potential antidepressant effects of 
C. rotundus extract in chronic mild stress (CMS) induced anxiety and depression in rats.  
Methods: The rats were treated as 1) Vehicle, 2) CMS, 3-5) C. rotundus 100, 200, and 400 mg/kg+ 
CMS. Rats were subjected to CMS for a total of 4 weeks. During 4th week, they have received seven 
training trials. After behavioral tests, the brains of rats were collected to examine inflammation and 
oxidative stress damage criteria. 
Results: CMS increased serum corticosterone levels,cortical malondialdehyde (MDA), and tumor 
necrosis factor-α (TNF-α) levels while decreased superoxide dismutase (SOD), Catalase (CAT), and 
thiol. C. rotundus improved both the behaviors of the CMS rats in the open field (OF), elevated plus 
maze (EPM), and forced swimming (FS) tests and reversed the effects of CMS as well.  
Conclusion: C. rotundus improved CMS-induced anxiety and depression via decreasing brain 
oxidative stress and inhibiting neuroinflammation. Moreover, it could decrease the corticosterone 
elevation induced by CMS. 

Keywords: Cyperus rotundus L, Chronic mild stress, Depression, Anxiety, Oxidative stress, 
Neuroinflammation. 
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Background and Aim: Repeated administration of morphine induces dependence and analgesic tolerance, which 
limits use of the drug in chronic pain management. Elucidating the underlying mechanisms of morphine 
dependence and tolerance are of great interest but they still have remained unclear. The involvement of non-
coding RNAs, including microRNAs (miRNAs), long non-coding RNAs (lncRNAs), and circular RNAs 
(circRNAs) as epigenetic regulators of many physiological and pathological conditions has been revealed during 
the last two decades. In particular, the involvement of circRNAs in some neurodegenerative diseases have been 
investigated. However, little is known about the role of circRNAs in induction of morphine tolerance. We aimed 
to examine the expression of circOprm that is a circRNA transcribed from the mu-opioid receptor gene (Oprm1), 
mir-124, and mir-339 in the striatum after repeated administration of morphine in rat and also after the drug 
withdrawal. Methods: Sixteen male Wistar rats (n = 8 in each group) were used. A rat model of morphine 
tolerance was induced by repeated injections of morphine (10 mg/kg) twice daily for 10 consecutive days. A 
control group received saline (1 ml/kg) instead of morphine during 10 days of the repeated injection. A hotplate 
test of analgesia was used to assess induction of analgesic tolerance after 10 days of the repeated injection 
compared to day 1 of the injections. Besides, two groups of rats after receiving 10 days saline or morphine 
treatments subjected to additional 30 days of morphine withdrawal. On day 10, two hours after the hotplate test of 
analgesia each rat was anesthetized, decapitated, and the striatum was immediately dissected on an ice-chilled 
surface. In rat model of withdrawal groups, the striatum was extracted on day 30 of the drug-free period. The 
dissected tissues were immediately frozen in liquid nitrogen and stored in a freezer until further evaluations. 
Changes in the gene expression of the circRNA was assessed with real-time PCR. The real time-PCR raw data was 
converted to 2-ΔΔCT values and then analyzed with an independent t-test. Statistically significant level was set at 
P<0.05. Results: The present results revealed that morphine (10 mg/kg) induced a complete analgesia on day 1 of 
the injection (P < 0.001) compared to the saline-treated control group. However, the analgesic effect of morphine 
significantly decreased on day 10 compared to day 1 of the injections (P < 0.001), which revealed the induction of 
morphine analgesic tolerance. The results of gene expression revealed that the Oprm1 gene expression significantly 
increased in the striatum between the experimental groups after induction of tolerance and also after 30 days of the 
drug withdrawal. The results also revealed that the expression of circOprm, mir-124, and mir-339 significantly 
decreased in the striatum in morphine-tolerant rats compared to the saline-treated group. Besides, the results 
revealed that after 30 days of withdrawal the decrease in the expression of circOprm was still significant, mir-124 
expression more severely decreased but mir-339 expression returned to its basal level compared to the control 
group. Conclusion: It can be concluded that expression of circOprm and some miRNAs especially mir-124 and 
mir-339 involved in alterations in the expression of mu-opioid receptors in the striatum in induction of morphine 
tolerance and withdrawal. These results reveal that circOprm and the examined miRNAs are differently involved in 
molecular mechanisms of morphine tolerance and withdrawal. 
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Background and Aim: Since studies suggest that both genomic and nongenomic pathways are 
involved in mediating the salutary effects of progesterone (P4) following traumatic brain injury 
(TBI), we surveyed whether some of the P4 neuroprotective effects are mediated via the 
phosphoinositide 3-kinase/protein kinase B (PI3K/Akt) pathway after TBI?  
Methods: Ovariectomized rats (OVX) underwent diffuse TBI by marmaru method and received 
intraperitoneal injections of P4 (1.7 mg/kg) or oil at 30 min post-TBI, whereas RU486 (classical 
progesterone receptor (PR) antagonist) and its vehicle were injected before the induction of TBI and 
the injection of P4. Evans blue (EBC, 5h), brain water (BWC) contents, histopathological changes, 
and brain PI3K and p-Akt protein expressions were measured 24 h after TBI. The veterinary 
comma scale (VCS) was assessed before and at different times after TBI.  
Results: The results showed a reduction in BWC and EBC and increased VCS in P4 groups. Also, 
P4 reduced brain edema, inflammation, and apoptosis score. RU486 inhibited the beneficial effects 
of P4 on these parameters. All drugs following TBI prevented decreases in brain PI3K/p-Akt 
protein expressions. The RU486 abolished the beneficial effects of P4 on PI3K/p-Akt expressions 
after TBI.  
Conclusion: These results indicated that PI3K/Akt pathway plays a critical role in mediating the 
salutary effects of progesterone on histopathological changes and neurological outcomes following 
TBI and suggesting that classic PRs were involved in regulating gene expression of PI3K/p-Akt. 

Keywords: Neuroprotection, PI3K/Akt, Progesterone, Classic progesterone recepto, Traumatic 
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Background and Aim: Patients with obsessive-compulsive disorder (OCD) have intrusive 
thoughts, increasing anxiety and reducing it by repetitive or ritualistic actions (Foa et al., 1995). 
Several neurobiological models and Structural neuroimaging have provided evidence of 
neuroanatomical changes in OCD (Rossi et al., 2005). This group of patients also has present 
impairments in cognitive functions (Okasha et al., 2000). Therefore, various treatment methods have 
been proposed to solve the problems of patients with OCD. There is some evidence that 
transcranial magnetic stimulation (TMS) impacts symptoms of OCD (Jahangard et al., 2005). TMS is 
a non-invasive method for stimulation of the brain (Hallett, 2007). However, less is known regarding 
the influence of these interventions on the cognitive performance of patients with OCD. Therefore, 
this study examines the effects of repetitive TMS (rTMS) on reducing the severity of OCD 
symptoms and improving cognitive functions in patients with this disorder.  
Methods: For this purpose, 12 patients suffering from OCD received 10-session low or high-
frequency rTMS protocol on the SMA region of the brain or the right, left, or bilateral parts of the 
DLPFC regions for approximately 30 minutes per session. In addition, the Yale-Brown scale and 
Rahacom cognitive tests were used to measure changes in OCD symptoms and cognitive functions 
in patients before and after the intervention, respectively. Rahacom measured cognitive abilities such 
as spatial number search, working memory, logical reasoning, memory for words, selective and 
divided attention (Schuhfried, 2003). 
Results: The results showed a significant reduction in OCD symptoms in patients after receiving 
treatment sessions. Also, rTMS with the proposed protocol could only improve patients' visual 
divided attention.  
Conclusion: Accordingly, rTMS can be considered an efficient and safe treatment for OCD 
patients. However, more efforts are needed to achieve a more effective protocol, especially to 
improve cognitive functions in this group of patients.  
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Background and Aim: Distance organ dysfunction is the major cause of death in the patients with 
acute kidney injury (AKI). However, the neurobiological basis of AKI-induced brain disorders and 
their mediators are poorly understood. This study was aimed to find out the links between AKI and 
brain injury and also the underlying cellular and electrophysiological mechanisms of memory deficit 
following induction of AKI via different experimental models of renal ischemia with or without 
uremia and uremia without renal ischemia.  
Methods: Fifty-four male Sprague-Dawley rats were divided into 4 groups that underwent 1-h 
bilateral or 2-h unilateral renal ischemia followed by 1-day reperfusion (BIR and UIR, respectively), 
and 1-day following bilateral nephrectomy (BNX) or sham-operation. There were 2 subgroups in 
each group, which blood-brain barrier (BBB) integrity was evaluated in one subgroup. The other 
subgroup was used for recordings electrophysiological activities of the hippocampus, and after 
blood sampling and sacrificing animal, the cerebral hemispheres were removed and preserved for 
performing stereological study and Western-blotting of caspase-3 in the left and right hippocampus, 
respectively.  
Results: Plasma urea and creatinine and CA1 neuronal loss were largely increased by BNX and BIR, 
but slightly by UIR. Apoptosis was stimulated in the hippocampus intensively by BIR but 
moderately by UIR and BNX. However, BIR and UIR were associated with profoundly disturbed 
BBB, increased CA1 neuronal excitability, impaired LTP induction and memory deficit. 
Conclusion: Therefore, AKI most likely through inflammatory mediators leads to hippocampal 
apoptosis and electrophysiological impairments, BBB disruption and memory loss, whereas uremia 
may contribute to necrotic neuronal death. 

Keywords: Renal ischemia/reperfusion, Hippocampal, Damage, Synaptic, Plasticity, Memory 



 

40 
 

Count: 40 
Abstract ID: 441 
subject: Neural Injuries and Neurodegenerative Disorders: Neurotoxicity, Neuroprotection, 
Inflammation 
Presentation Type: Poster 

Effects of erythropoietin on bile duct ligation-induced neuroinflammation 
in male rats 

Submission Author: Majid Asadi-Shekaari 

Majid Asadi-Shekaari1, Moazameh Golshani2, Mohsen Basiri2, Iraj Aghaei1 

1. Neuroscience Research Center, Poursina Hospital, Gilan University of Medical Sciences, Rasht, Iran 
2. Department of Anatomical Sciences, Afzalipour School of Medicine, Kerman University of Medical Sciences, 

Kerman, Iran 

Background and Aim: Hepatic encephalopathy (HE) is a brain disorder as a result of liver failure. 
Previous studies have indicated that erythropoietin (EPO) has neuroprotective effects in different 
neurological diseases. This study addressed the therapeutic effect of a four-week treatment with 
EPO on neuronal damages in bile duct-ligated rats. 
Methods: Forty male Wistar rats (250–280 g) were used in the present study. The animals were 
randomly divided into four groups consisting of 10 animals each, including sham, sham + EPO, bile 
duct ligation (BDL), and BDL + EPO. EPO was intraperitoneally administered every other day 
(5,000 U/Kg) in the last four weeks after BDL. Biochemical and histological studies were performed 
to evaluate neurodegeneration. 
Results: The results revealed that BDL increases the level of hepatic enzymes and total bilirubin. 
Furthermore, neurodegeneration was significantly increased in the BDL group compared to sham 
groups. EPO preserved hepatic enzymes and total bilirubin in the treated group. In addition, EPO 
significantly decreased the neurodegeneration in BDL + EPO compared to the BDL group. 
Conclusion: Results of this study showed that EPO has neuroprotective effects in the rat model of 
HE, possibly due to its anti-inflammatory and anti-oxidant properties. Complementary studies are 
required to clarify the exact mechanisms. 
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Background and Aim: Renal failure is one of the chronic and common diseases that dialysis for 
patients is one of the main treatments for this disease.One of the problems reported in dialysis 
patients is the onset of depressive symptoms and decreased resilience and adherence to 
treatment.The aim of this study was to investigate the Effectiveness of Combining two methods of 
Emotion-Focused-Therapy(EFT) and Rehacom Cognitive Rehabilitation Software on resilience and 
reducing depressive symptoms in dialysis patients in Karaj in the 2021.  
Methods: In this study, 30 patients with renal failure undergoing dialysis in Shahid Rajaei Hospital 
in Karaj by conveienve sampling method and randomly divided into control (n=15) and test (n=15) 
groups.Both Conner and Davidson Resilience Questionnaires (CD_RSC) and Long Back Form 
Depression Inventory (BDI-II) were administered to both groups.The experimental group 
underwent a combined intervention of emotion-focused therapy and Rahacom cognitive software 
for 10 sessions of 45 minutes (2 sessions per week) while the control group did not receive any 
intervention.Finally, post-test was performed again in both groups.  
Results: The results of multivariate analysis of covariance (MANCOVA) showed that despite 
controlling the effect of pretest between the experimental and control groups, there was a significant 
difference in terms of post-test related to the mean scores of resilience and depression at the 
significant level of (P<0.5).As a result, the combined intervention of emotion-focused therapy and 
Rehacom cognitive rehabilitation software was significantly effective in improving resilience and 
reducing depressive symptoms in dialysis patients. 
Conclusion: Our results show that the combined intervention of emotion-focused therapy with 
Rehacom software has a beneficial effect on increasing resilience and reducing depressive symptoms 
due to renal failure.And is likely to affect other executive functions, Therefore, it is suggested that 
more detailed studies in this regard be done using neuroscience tools such as QEEG for a more 
detailed study. 
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Background and Aim: Breast cancer is the most common type of cancer in women and the second 
leading cause of cancer death among them, which has many negative effects on various aspects of 
individual and family life.The aim of this study was to investigate the effectiveness of combining 
Accelerated Experiential Dynamic Psychotherapy(aedp) with QEEG-based neurofeedback therapy 
on reducing pessimism - the feeling of worthless depression in women with breast cancer in Karaj in 
spring and summer 2021. 
Methods: The research design is pre-test, post-test experimental research with experimental and 
control groups. The statistical population of the study consists of women with breast cancer who 
referred to Shahid Rajaei Hospital in Karaj in the spring and summer of 1400.The sample group 
consisted of 30 patients who were randomly divided into two groups of 15 controls and 
experiments. The experimental group underwent an intervention for eight sessions combining 
Accelerated Experiential Dynamic Psychotherapy(aedp) with neurofeedback therapy based on 
QEEG and the control group did not receive any intervention during this period. The research 
instruments were SCID clinical interview, Depression Inventory (BDI-II) and Hamilton HRSD. 
Data were analyzed using mean statistical methods, standard deviation and multivariate analysis of 
covariance (MANCOVA). 
Results: The results showed that the combined intervention sessions of the two methods of 
Accelerated Experiential Dynamic Psychotherapy(aedp) with QEEG-based neurofeedback therapy 
had a significant effect on reducing pessimism-worthless depression in women with breast cancer. 
Conclusion: Combining the intervention of two methods of Accelerated Experiential Dynamic 
Psychotherapy(aedp) and neurofeedback based on QEEG have an effective role in reducing 
pessimism - worthless depression in women with cancer. 
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Background and Aim: Background and Aim: Dissatisfaction with sexual life is very common in 
women and sexual disorders in a woman are often a consequence of her current psychosocial 
context.The aim of this study was to investigate the effect of combining Transcranial Direct Current 
Stimulation (tDCS) with Accelerated Experiential Dynamic Psychotherapy in sex therapy on 
Couples Excitement, Sexual Satisfaction, and Marital Frustration. 
Methods: The present research method is quasi-experimental with pre-test and post-test design 
with control group.The statistical population of the study consisted of female outpatients in private 
psychiatric centers and counseling and psychological services centers in Karaj in the spring and 
summer of 2021. Of these individuals, 30 were selected by available sampling method and based on 
entry and exit criteria as members of the sample group and were randomly divided into two 
experimental (n = 15) and control (n = 15) groups.The combined Transcranial Direct Current 
Stimulation (tDCS) interventions with Accelerated Experiential Dynamic Psychotherapy based on 
sex therapy was performed in 10 sessions for the experimental group.While the subjects in the 
control group did not receive such an intervention. Zuckerman Excitement Questionnaire (SSS-V), 
Sexual Satisfaction and Marital Satisfaction Questionnaire (ANRICH) and Marital Frustration 
(MDS) were used to collect working memory information. Multivariate analysis of variance 
(MANCOVA) was used to test the research hypothesis. 
Results: The results showed that the combination of Transcranial Direct Current Stimulation 
(tDCS) intervention with Accelerated Experiential Dynamic Psychotherapy based on sex therapy 
had a significant effect on improving the level of arousal, sexual satisfaction, and reducing marital 
frustration in couples. 
Conclusion: This therapeutic approach can be used to improve the level of arousal, sexual 
satisfaction and reduce marital frustration of couples. 

Keywords: Transcranial Direct Current Stimulation (tDCS), Accelerated Experiential Dynamic 
Psychotherapy(aedp), Sex therapy, Excitement, Sexual Satisfaction, Couples' Marital Frustration 
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Background and Aim: Stressful stimuli produce antinociception, a phenomenon termed stress-
induced analgesia (SIA). In the hypothalamus, Orexin-containing neurons are projected to the brain 
regions involved in pain modulation such as the ventral tegmental area (VTA). In addition, orexin-1 
receptors (OX1r) have been found at high density in this region. The aim of the current study was to 
investigate the role of the VTA orexin-1 receptors in the analgesia induced by two models of stress. 
Methods: Adult male Wistar rats weighing 230–250 g were implanted by a cannulae above the 
VTA. Animals were received different doses of OX1r antagonist (SB334867, 1, 3, 10, and 30 nmol) 
or vehicle (0.3µl DMSO) through implanted cannula, 5 min before exposure to forced swim stress 
(FSS, 6 min, 25 ± 1°C) or restraint stress (RS, 3 h, immobilization). Nociceptive responses were 
measured using the tail-flick test as a model of acute pain. 
Results: The findings showed that 6-min exposure to FSS or applying the RS for 3 hours could 
significantly increase analgesic responses in the rats. Although SB334867 prevented the FSS-induced 
antinociceptive effect at 3, 10, and 30 nmol doses, the antinociceptive effect induced by RS was 
blocked only at the two high doses SB334867 (10 and 30 nmol). 
Conclusion: These findings suggest that intra-VTA orexinergic system has a good potential to 
control acute pain in stress conditions. Current results highlight the significant role of OX1r as a 
novel target for treatment of pain- and stress-related disorders. 

Keywords: Pain, Orexin-1 receptor, Ventral tegmental area, Stress-induced analgesia, Forced swim 
stress, Restraint stress, Tail-Flick test, Rat 
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Background and Aim: Myelin loss subsequent to oligodendrocyte death has been reported in a 
variety of myelin-associated disorders such as multiple sclerosis (MS). Lipopolysaccharide (LPS) has 
been shown to elicit cellular responses in the central nervous system (CNS) and trigger immune 
infiltrates and glial cells to release a variety of inflammatory cytokines and mediators. LPS-induced 
oligodendrocytes toxicity may be chosen as an efficient model to evaluate the role of 
oligodendrocytes in neuroprotective activities of compounds. β-Caryophyllene (BCP) is a selective 
type 2 cannabinoid (CB2) receptor agonist. However, the mechanisms underlying the anti-
inflammatory effects of BCP are not completely understood.  
Methods: On this basis, we aimed to investigate the protective effects of a wide range of BCP 
concentrations against LPS-induced toxicity in a proliferative oligodendrocyte cell line (OLN-93) 
and evaluate the possible correlation between BCP concentration and selective modulation of CB2, 
Nrf2, sphingomyelinase (SMase) and peroxisome proliferator-activated receptors (PPAR)-γ signaling 
pathways. 
Results: We found that LPS significantly increases the levels of reactive oxygen species (ROS), 
nitric oxide (NO) metabolite and tumor necrosis factor (TNF)-α production while decreases the 
level of GSH. BCP could prevent LPS-induced cytotoxicity and excessive production of NO, ROS, 
and TNF-α. Also, we demonstrated that BCP‘s protective effects against LPS-induced 
oligodendrocytes toxicity were mediated via the CB2 receptor through different pathways including 
Nrf2/HO-1/anti-oxidant axis, and PPAR-γ, at low (0.2 and 1 µM), and high (10–50 µM) 
concentrations, respectively. Additionally, we observed that the addition of SMase inhibitors 
imipramine (IMP) and fluoxetine (FLX) synergistically increased the protective effects of BCP. 
Conclusion: Finally, BCP at low concentrations exerted promising protective effects that could be 
considered for the treatment of neurodegenerative disorders such as MS. However, more studies 
using other models of neurodegenerative diseases should be undertaken to assess different 
parameters such as the activity or expression of SMase. 
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Background and Aim: Parkinson‘s disease is the second most common neurodegenerative 
disorder which affecting the senile population with manifestation of motor disability and cognitive 
impairment.Sambucus ebulus is a plant with traditional uses which might confer neuroprotective 
effects most probably according to its anti-oxidative stress activity but there are no studies around its 
role in Parkinson diseases so far. Hence, this study has aimed to investigate the neuroprotective 
effect of total extract of fruits and aerial parts of Sambucus ebulus in a neurotoxin-induced model of 
Parkinson. 
Methods: In vitro model of Parkinson disease has generated by exposing SH-SY5Y neuroblastoma 
cells to neurotoxin: 6-hydroxydopamine (6-OHDA) 100µM/well.Total extract of fruits and aerial 
parts of Sambucus ebulus extracted by tow solvents of methanol and ethyl- acetate by maceration 
method. Cytotprotective effect of methanol and ethyl acetate extracts in five concentrations on cell 
viability by using MTT assay. Apoptotic assay was done with route of Annexin V-propidium iodide 
method by flow- cytometry.. 
Results: According to MTT assay analysis,both methanol and ethyl acetate extracts have shown 
protective effect against 6-OHDA induced cytotoxicity in SH-SY5Y neuroblastoma cells especially 
at concentrations of 30 and 60 µg/ml P<0.05 but apoptetic analysis has shown at IC50 Conct, only 
methanolic extract of the heeb had anti-apoptic effect P<0.05.  
Conclusion: We can introduce aerial parts of sumbacus ebulus extract as a cytoprotective co-
trearment in Parkinson disease but compelementary studies especially in in vivo and clinical trials are 
necessary. 

Keywords: Sambucus ebulus, Apoptosis, SH-SY5Y, 6-OHDA, Neurodegenerative disorder, 
Parkinson‘s disease, Neuroprotection 
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Background and Aim: Depression is one of the most common mental disorders and 10 to 20% of 
the general population experience mild to severe depression and this disorder is a common disease 
that 15% of people experience at least once in a lifetime. Studies have been performed to investigate 
the mechanism of the antidepressant effect of piperine, and in particular it has been shown that it 
can have beneficial effects in the model of anxiety disorder (by corticosterone). In fact, in this 
project, we seek to investigate the synergistic effect of piperine and memantine on the behavioral 
improvement of depressive symptoms  
Methods: The present study is an experimental study and Sprague Dawly mail rats (150-200gm )are 
studied in 4 groups of 5, 1) Negative control group which no drug was injected and received only 
vehicle of drugs . 2) Positive control received only corticosterone 20mg/kg for 3 weeks. Group3) 
which received corticosterone and Piprine (10 mg / kg) intraperitoneally for three weeks. Group 4) 
which received corticosterone and Piperine (10mg/kg) and memantine ( 3mg/kg). At the end of the 
drug treatments, a forced swimming test was performed for depression assay and Plus-Maze test for 
anxiety and Openfield test for locomotor activity have been done.Data analysis has been done by 
One-way ANOVA by SPSS software version 20 with a value of P value <0.05  
Results: the highest immobility time was for corticosterone group and the lowest immobility time 
was for ( piperine + memantine + corticosterone) group, which indicates the effect of these drugs 
on the rate of depression andaxiety.Only,there was no significant difference between corticosterone 
+ piperine + memantine group by corticosterone + piperine  
Conclusion: According to results of this experiment we conclude that piperine and memantin 
(antagonist of NMDA receptor) can diminish depression and anxiety induced by corticosterone but 
synergism effect between Piperine and Memantine has not been observed  

Keywords: Piperine, NMDA, memantine, depression, corticosterone  
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Background and Aim: The effect of Cotinine, active metabolite of nicotine, on Aβ1-42 
neurotoxicity was investigated. Cotinine possesses a longer plasma half-life, lower toxicity and it is a 
partial agonist of the nicotinic acetylcholine receptors (nAChR).Cotinine prolonged the survival of 
cortical neurons exposed to Aβ1-42. These results indicated that cotinine has a neuroprotective 
effect by inhibition of the formation of amyloid beta in the brain. The nicotine and its metabolites 
function in the brain are controversial. 
Methods: In this review, the mechanism of nicotine and the metabolites on neuronal physiology 
were studied, also their effects on learning and memory were investigated. Some studies indicate the 
pharmacological action of nicotine in the treatment of Parkinson's disease 
Results: There are three nicotine active metabolites that have pharmacological effects in some parts 
of the brain, such as cotinine, norcotinine, nornicotine, also cotinine, and nornicotine both had 
beneficial effects in learning and memory without adverse effects. 
Conclusion: Tobacco smoking has been hypothesized that it has a protective effect against AD. 
The main metabolite of nicotine has many beneficial effects with low side effects . Cotinine has been 
believed to be neuroprotective and memory reinforcement also prevents memory loss and decrease 
amyloid-beta (Aβ) aggregation in AD animals  

Keywords: Cotinine, Nicotine, Alzheimer Disease, Parkinson Disease, Cognition, Neuroprotection, 
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Background and Aim: Decellularized tissue serves as a structural support for tissue as well as a 
source of biochemical and biophysical cues for the are commonly used for tissue regeneration and 
repair.After decellularization, the extracellular matrix cells that reside inside it. 
Methods: After cessation of the sciatic nerve of the rats, by surgery, nerves enter the 
decellularization stage. The sciatic nerve was decellularized using solutions such as trytion X 100 and 
sodium deoxycholate.The adipose mesenchymal stem cells were then cultured on the 
decellularization scaffolds.Finally, the result was evaluated by MTT assay. 
Results: Mesenchymal stem cells were amplified and transplanted into scaffolds. Cell viability was 
assessed by the MTT assay. 
Conclusion: The results show that ECM (Extracellular Matrix) left over from decellularization of 
rat sciatic nerve tissue is a suitable substrate for fat mesenchymal stem cell implantation. 

Keywords: Decellularized scaffolds, extracellular matrix, regeneration, sciatic nerve 



 

50 
 

Count: 50 
Abstract ID: 146 
subject: Novel and Cutting-Edge Technologies: Brain Stimulation Methods (ECT, rTMS, TDCS, 
DBS) 
Presentation Type: Poster 

Applying rhythmic air-puff into nasal cavity as a non-invasive brain 
stimulation modulates resting state brain network activity in healthy 
subjects 

Submission Author: Fahime Ayene 

Fahime Ayene1, Morteza Salimi1, Tannaz Parsazadegan1, Mohammad Reza Raoufy1 

1. Department of Physiology, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran 

Background and Aim: The rhythm of respiration is one of the fundamental rhythms of life. With 
each breathing cycle, nasal airflow entrains the neural activity in the olfactory bulb (OB) and its 
downstream olfactory cortices. Besides processing sensory odorant information, neurons in the 
olfactory bulb also respond to mechanical stimulation induced by airflow. OB is anatomically and 
functionally connected to a number of cortical and subcortical brain regions. As a result of these 
strong connections, stimulation of the olfactory sensory neurons by airflow through the nasal cavity 
generates global electrical oscillations called ―respiration-entrained brain rhythm‖. These global 
oscillations are significantly reduced when the airflow has deviated away from the nose, or olfactory 
bulb is suppressed. The respiratory-coupled rhythms are thought to be critical for synchronizing 
information processing and brain networks interaction. We test this hypothesis by assessing whether 
maintaining rhythmic nasal air-puffs during oral breathing, could reorganize these global oscillatory 
patterns that in turn coordinate brain networks in healthy subjects at resting state. 
Methods: EEG signals were recorded by 19 electrodes from sixteen (7 males) right handed healthy 
subjects (age 18-40), during nasal breathing, oral breathing and applying nasal air-puff during oral 
breathing in 2 min resting state with eyes open condition. During oral breathing with applying nasal 
air-puff, brief puffs of air were applied to the nasal cavity through cannulas that were connected to a 
cylinder tube. Air flow was controlled with a custom-made electrical valve, which rhythmically 
opened at 0.2 Hz frequency. Respiratory signals were recorded by using a respiratory belt placed on 
the abdomen. Signal processing analysis perform in MATLAB software.  
Results: Our results showed a significant decrease in power of EEG in resting state network 
regions at different frequency bands during oral breathing compared with nasal breathing. Also 
applying nasal air-puff can increase power of EEG in these regions at different frequency bands. 
Besides, resting state network regions functional connectivity has increased significantly, when 
rhythmic air-puffs applied in nasal cavity.  
Conclusion: We concluded that the difference in cortical activity between oral breathing and nasal 
breathing may be a possible neuronal mechanism for a direct impact of the respiratory cycle during 
nasal breathing on information processing. By rhythmically applying nasal air-puff, we may improve 
cortical activity and it can be used as a simple, noninvasive tool to manipulate and improve cortical 
functions and may mimic physiological respiration-coupled oscillations in the brain.  

Keywords: Resting state network, Non-invasive brain stimulation, Nasal breathing, Oral breathing, 
Nasal air-puff 
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Background and Aim: The world is facing the coronavirus disease 2019 (COVID-19) pandemic, which is 
bringing new challenges for mental health experts. COVID-19 will produce new morbidity and may also 
precipitate or exacerbate existing psychiatric illnesses. (Bhatia et al-2020) Risk of onset or aggravation of panic 
disorder, especially the subtype with prominent respiratory symptoms, which is characterized by a fear response 
conditioning to interoceptive sensations (e.g., respiratory), and hypervigilance to these interoceptive signals, could 
be expected in the current situation. Indeed, respiratory symptoms, such as coughs and dyspnea, are among the 
most commonly associated with the SARS-CoV-2 (59-82% and 31-55%, respectively), and respiratory symptoms 
are associated with a poor illness prognosis. Hence given that some etiological and maintenance factors associated 
with panic disorder - i.e., fear conditioning to abnormal breathing patterns attributable or not to the COVID-19 as 
well as hypervigilance towards breathing abnormalities - are supposedly more prevalent, one could expect an 
increased risk of panic disorder onset or aggravation following the COVID-19 epidemic. (Javelot et Weiner- 2020) 
In the context of the SARS-Cov-2 infection, the respiratory symptoms reported by patients are both frequent and 
experienced as highly anxiety-provoking (fear of suffocation, anticipation of the highly pejorative consequences of 
such symptoms and their potential consequences (hospitalization in intensive care, intubation, death). (Javelot et 
Weiner- 2021)  
Methods: In this study, relying on clinical observations and collecting research in this field in databases, a 
conclusion is made regarding making an ethical decision based on scientific theories related to the correct diagnosis 
of the disease by therapists. However, further research studies are needed to confirm the hypotheses. 
Results: Case studies focus more on cases that present with symptoms of acute respiratory syndrome but were not 
diagnosed with Covid-19 at the final diagnosis and had panic disorder. (Bhatia et al-2020) However, according to 
clinical observations, patients with Covid and in critical condition can also develop symptoms of panic disorder 
and make diagnosis and treatment difficult. 
Conclusion: Because patients with Covid 19 can experience symptoms such as panic disorder during a respiratory 
crisis, differential diagnosis based on the cause of the symptoms and appropriate treatment can be effective in 
helping the patient recover. And prevent unnecessary intubation that delays patients' recovery process. According 
to clinical observations the use of injectable benzodiazepines in patients hospitalized with Covid can cause 
respiratory depression because of the suspicion of panic disorder in these patients increases the likelihood of 
critical condition, especially in patients in need of intensive care. The use of dexmedetomidine can reduce the 
symptoms of panic because it does not cause respiratory depression. According to surveys non-invasive 
mechanical ventilation is an important respiratory support technology for patients with severe COVID-19. 
Appropriate sedation can increase the efficiency of non-invasive mechanical ventilation. Dexmedetomidine is more 
effective and safer than midazolam in these patients, but attention should be paid to HR and blood pressure 
monitoring. (xie et al- 2020) Further clinical research is needed to demonstrate the effect of these drugs on 
reducing panic symptoms in Covid patients.  
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Background and Aim: Lipid-based nanocarriers have been used in various medical applications in the 
last 20 years. One of these nanoparticles is Nanostructured Lipid Carriers. Lipid nanocarriers have been 
studied for their ability to target drugs to critical areas of the human body such as the CNS, heart region, 
tumor cells, and so on. Nanoemulsions, liposomes, SLNs, NLC, etc. have been considered by the brain 
among various other nanocarrier systems to target bioactive substances, but among the various lipid 
nanocarriers, NLC is the safest and most stable drug delivery system with high efficiency. By using a 
suitable nanocarrier system and an alternative route of drug administration, such as drug delivery from 
the nose to the brain, the therapeutic efficacy of CNS-effective drugs can be improved.NLCs, due to 
their inherent ability to cross the blood-brain barrier (BBB), are considered a standard treatment to 
increase drug penetration throughout the BBB. Methods: The present study was conducted with 
strategy (or-and) in multiple databases (ISC, PubMed, ISI), with a time limit (2019-2021) and researchers 
have analyzed all the relevant data through the SCOPUS search engine using ―Advance search‖ option 
and keywords such as Nano lipid carrier, blood-brain barrier and nose-to-brain. Initially, we searched for 
the number of works done individually on all the neurological disorders. Results: This research shows 
recent advances in the development of NLC for effectiveness in the treatment of various neurological 
disorders such as AD, PD, schizophrenia, epilepsy, brain cancer, CNS, infection (viral and fungal), 
multiple sclerosis and cerebral malaria. The biocompatible lipid matrix used for NLCs and the Nano-
sized size make them an ideal drug carrier for targeting the brain. NLC has many advantages over other 
drug delivery systems, such as ease of fabrication and scale to industrial level, higher drug targeting, high 
drug loading, drug release control, compatibility with a wide range of drug, non-toxic and non-stimulant 
and combinations in various dosage forms such as gels, creams, granules, pellets, powders. The ease of 
surface modification of NLCs also increases the efficiency of targeting. Conclusion: Drug delivery to 
the brain remains a challenge for therapists due to the presence of a blood-brain barrier. Scientists are 
constantly trying to find an easy and safe way to access the brain and treat brain diseases. Some of these 
nanotechnologies have been licensed, but they have not yet been treated for chronic brain diseases such 
as cancer. NLCs as next-generation nanocarriers have attracted the attention of scientists due to their 
special properties and can be called multifunctional nanocarriers. In addition to this research, continuous 
study on these nanocarriers and ongoing efforts to treat brain disorders can definitely give success and 
yield results in the future. 

Keywords: Nano lipid carrier, Blood-brain barrier, Nose-to-brain, Drug targeting, Alzheimer‘s 
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Background and Aim: Humans have metacognitive abilities that make them aware of the thoughts that shape 
their behavior behind the scenes. Individuals' metacognitive efficiency is considered the degree of consistency 
between people's subjective report and their objective behaviors. Participants' metacognitive efficiency is measured 
in the laboratory by examining whether participants' confidence ratings predict their performance. Previous 
research has shown that pupil-linked arousal is related to confidence in a variety of decision tasks. In this study, we 
explored whether pupil-linked arousal is also related to metacognitive efficiency—that is an index of confidence 
which attempt to equate for underlying accuracy. We hypothesized that higher metacognitive efficiency directs the 
relationship between pupil-linked arousal and confidence.  
Methods: In a visual decision task, one or two pulse(s) of 120 ms of Random Dot Motions (RDM) were 
presented to 19 healthy adults (five males, age range [21-39], M = 31.62, SD = 5.02)—providing RDM as one pack 
or two separate packs of information allowed participants to experience diverse levels of metacognitive efficacy. 
Participants were instructed to indicate the predominant direction of motion of the cloud of moving dots (left or 
right). Using gradient targets, participants specified how confident they were along with their responses. The 
direction and strength of the motion changed randomly in each trial. Pupillometry was recorded throughout the 
experiment to assess the relationship between pupil-linked arousal and metacognitive efficiency. To measure the 
temporal development of confidence in the pupil, we took the mean baseline-corrected pupil signal during 200 ms 
before feedback delivery as our measure of pupil response. To quantify metacognitive efficiency for each 
individual, we used the Signal Detection Theory model. 
Results: The linear regression model revealed that post-decisional pupil responses tracked the inverse of 
confidence. However, better metacognitive efficiency resulted in a stronger relationship between confidence and 
pupil dilation upon completing a decision-making process. Furthermore, on top of its diverse nature, participants' 
metacognitive efficiency was found to be varied based on task conditions (higher in double-pulse trials compared 
to one-pulse trials).  
Conclusion: In sum, our findings, supporting our hypothesis, showed that the marker of uncertainty-pupil 
dilation- predicts confidence. Accordingly, as metacognitive efficiency improves, the association between 
confidence and pupil dilation enhances. If replicated in future studies, these results introduce a new avenue for 
decision-making research and will have implications for clinical interventions and cognitive rehabilitation for those 
who suffer decision-making impairment.  
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Background and Aim: Alzheimer‘s disease (AD) is one of the most common neurodegenerative 
disease and accounts for more than 80% of dementia cases worldwide in elderly people. It leads to 
the progressive loss of mental, behavioral, functional decline and ability to learn. It has been 
demonstrated that yttrium oxide nanoparticles possess antioxidant properties and can alleviate 
cellular oxidative injury in various toxicity and disease models. The main purpose of this study was 
to investigate the protective effect of yttrium oxide nanoparticles on cognitive deficits induced by 
streptozotocin (STZ).  
Methods: In this study, 56 male Wistar rats, weighing 200-250 g, were used. In order to create a 
model of AD, STZ was injected bilaterally into the lateral ventricles (3 mg/kg, bilaterally, 
3µl/hemisphere). 24 hours after intraventricular microinjection of STZ, Y2O3 nanoparticles (0.1, 0.3 
and 0.5 mg/kg) were administrated intraperitoneally for 21 days. Elevated plus maze (EPM) and 
passive avoidance (PA) tests were used to measure cognitive functions. 
Results: Our results showed that intraventricular microinjection of STZ impaired memory in the 
EPM and PA tests, while intraperitoneal administration of yttrium oxide nanoparticles (0.5 mg/kg) 
improved STZ-induced memory impairments. 
Conclusion: The present study showed the therapeutic role of yttrium oxide nanoparticles in the 
treatment of STZ-induced memory impairments. Thus yttrium oxide nanoparticles can be 
considered as useful targets for the treatment of abnormalities associated with AD. 
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Background and Aim: Alzheimer's disease is the most common type of dementia, about one million people 
suffer from Alzheimer's disease in Iran. According to the Alzheimer's Association report, three-quarters of 
people with dementia have not been diagnosed and therefore do not have access to supportive care. The 
development of assistive diagnosis techniques can help to decrease the number of undiagnosed cases. In 
recent years, scientists have considered using EEG-based assistive diagnosis systems, which are in-site, not 
expensive, and easy to access, and tried to increase the accuracy of these systems using optimum biomarkers. 
The most commonly used biomarkers are linear features such as power-based indices for AD detection. 
Nonlinear features have not received much attention in Alzheimer's diagnosis, while their strength has been 
shown in other EEG studies. In this study, we investigate the changes in linear and nonlinear EEG features 
in individuals with AD. We also compared the performance of these features in discriminating AD from 
healthy individuals.  
Methods: Power-based indices (power spectral density (PSD) of EEG bands and the PSD ratio of different 
EEG bands') as linear features and complexity-based indices (fuzzy entropy, spectral entropy, Higuchi fractal 
dimension, and scaling exponent) as nonlinear features were extracted from publicly available EEG signals 
recorded from twenty-four individuals (12 ADs and 12 healthy control (HC)). Wilcoxon rank-sum test was 
used to statistically evaluate the significant differences between EEG features in AD and HC groups, 
considering each extracted feature in different EEG channels. To differentiate ADs from HCs, both types of 
features were fed into a support vector machine (SVM) classifier with a Gaussian kernel. 
Results: Statistical analysis showed that PSD in the delta band is significantly lower in the ADs than in the 
HC subjects (P-value < 0.01). In contrast, PSD of the theta band is significantly increased in AD subjects, 
especially in frontal channels (P-value <0.05). PSD is meaningfully lower in higher frequency bands (alpha 
and beta) in the AD group compared to the HC individuals in most channels. Delta/theta, theta/alpha, and 
theta/beta were the power ratios which are significantly different in the two groups in most channels. 
Nonlinear features of EEG also change outstandingly in AD. Fuzzy entropy is significantly decreased in AD 
subjects compared to the HC group (P-value < 0.05) in all channels except for the frontal ones. The scaling 
exponent and Higuchi fractal dimension are also lower in AD subjects compared to the HC group (P-value < 
0.01) in most channels. The mean differentiating accuracy was 82.09% (using one linear feature) and 81.35% 
(using one nonlinear feature) considering the test data. 
Conclusion: The results showed that both linear and nonlinear features have nearly equal capability to 
distinguish AD subjects with high accuracy. Although linear features are easier to calculate and provide 
information about the power of EEG bands in people with AD, nonlinear features provide information 
about the irregularity and complexity of brain dynamics in ADs. According to the statistical analysis of 
nonlinear features, it seems that irregularity and complexity of brain activity reduce in AD individuals 
compared to the HC group. 
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Background and Aim: In Iranian Traditional Medicine Lavandula officinalis is recommended for 
depression disease. It is called Ustokhodoos in Iran. The anti-depressant properties of L. officinalis 
have also been reported in previous investigations. This study was designed to determine the effects 
of L. officinalis extract on oxidative stress in mouse model of reserpine-induced depression. 
Methods: Seventy-two mice were randomly divided into 9 groups: Normal saline, control extract 
(200 mg/kg), reserpine, fluoxetine (10 mg/kg or 20 mg/kg) + reserpine, fluoxetine (10 mg/kg) + 
extract (200 mg/kg) + reserpine, Three extract pretreated groups (100-200 and 400 mg/kg) + 
reserpine. Extract and fluoxetine were administrated by gavages daily, for 10 days, 30 min before 
reserpine (0.5 mg/kg) injection in peritoneally. Then biochemical assessments were done by the 
measurements of Nitric oxide (NO), malondialdehyde (MDA), catalase (CAT), and glutathione 
(GSH) levels in brain homogenates. 
Results: The levels of oxidants were significantly increased in reserpine group, NO (1.60 ± 0.26) 
and MDA (1.61 ± 0.26) in compared with normal saline (0.54 ± 0.14), (0.45 ± 0.02) respectively. 
Reserpine is also decreased the antioxidant levels, CAT (0.87 ± 0.05), GSH (0.62 ± 0.10) in 
compared to normal saline (2.03 ± 0.15), (1.52 ± 0.22) respectively. The extract groups reduced NO 
and MDA but enhanced the level of brain CAT and GSH. For instance, the level of factors in the 
extract (400 mg/kg) pretreatment group are: NO (0.54 ± 0.01), MDA (0.89 ± 0.17), CAT (1.57 ± 
0.16), and GSH (1.22 ± 0.23). Fluoxetine 20 mg/kg produced significantly more NO (1.27 ± 0.22) 
and MDA (1.92 ± 0.33), and less CAT (0.88 ± 0.06), and GSH (0.61 ± 0.10) in compared with 
normal saline. Combination of fluoxetine and extract could diminish NO (0.67 ± 0.11) and MDA 
(0.95 ± 0.22) levels in one side, and caused enhancement of CAT (1.60 ± 0.15) and GSH (0.88 ± 
0.06) in contrast to reserpine group in another side. 
Conclusion: L. officinalis hydroalcoholic extract elevated the levels of antioxidant factors (CAT, 
GSH), and declined the levels of oxidants (NO, MDA) in reserpine treatment groups. 
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Background and Aim: Neurogenic bladder refers to dysfunction of the urinary bladder secondary 
to diseases of the nervous system that result in problems with urine storage, micturition, or both. 
Numerous nervous system abnormalities, such as: stroke, Alzheimer's and Parkinson's diseases, 
traumatic spinal cord injury, spinal cord tumors, congenital spina bifida, and diabetes, can cause 
neurogenic bladder. This literature review is to find out an evidence based non_surgical management 
for neurogenic bladder with a special focus on physiotherapy. 
Methods: This article describes the rehabilitation techniques for neurogenic dysfunction of the 
bladder aimed at improving the act of urination at all levels of innervation. 
Results: : The review of the most current literature showed that techniques like non invasive 
transcutaneous electrical stimulation, electro acupuncture, neuromodulation of (sacral nerve, tibial 
nerve and pudendal nerve), electrical stimulation of tibial nerve, therapeutic exercises and 
therapeutic exercises along with biofeedback and behavioral therapy are used for the treatment of 
neurogenic bladder. 
Conclusion: : Therapeutic interventions in the recent studies are effective for the improvement of 
urinary symptoms in patients with neurogenic bladder. 
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Background and Aim: Cognitive Reappraisal (CR) is assumed as a prominent emotion regulation 
strategy involves redefining an emotion-eliciting situation in order to regulate the emotional 
experience. Numerous studies have investigated the application of CR and its consequences, 
however, the effect of the nature of emotion- eliciting situations has been rarely addressed. More 
specifically, it is not clear if personal Vs. social emotional situations influence the application of CR 
in different ways. To address this gap, the aim of the current study was to compare the effect of 
personal and social emotional-eliciting life situations on the frequency of CR application, using a 
novel scenario-based design. We also compared the CR application in two different unpleasant 
situations (i.e., sadness Vs. anger), because we expected that regardless of the pleasantness of the 
emotional-eliciting situation, its motivational intensity would influence the application of CR.  
Methods: The participants were 100 individuals (78 females) aged between 18 to 31 years. They 
were shown a brief video clip about the concept of emotion regulation and its strategies including 
CR. Then, they were given four hypothetical emotion-eliciting scenarios asked to imagine 
themselves in each situation: sadness-personal situation, sadness-social situation, anger-personal 
situation, and anger-social situation. Scenarios were shown randomly. Participants had to define the 
extent to which they use CR to regulate emotions on a 4-point Likert scale (0 ―Not at all‖ to 3 ―a 
lot‖). This design was introduced by Aldao et al., (2012, 2015) and is an ecologically valid strategy to 
study emotion regulation.  
Results: Data showed that in both sadness and anger eliciting situations, the application of CR in 
personal and social life situations is different. That is, in sadness CR is used more frequently in social 
situations while in anger the frequency of CR usage in social situations is less than personal ones. We 
also observed that in social life situations, when people feel sad, they used CR more frequently in 
compared with when they feel angry. However, the application of CR in personal life situations does 
not differ in sadness compared to anger.  
Conclusion: This study shed lights on the effect of contextual factors on the application of emotion 
regulation strategies. That is, it showed that the personal or social nature of emotion-eliciting life 
situation has an impact on the application of CR. Additionally, not only the emotional valence of the 
situation, but its motivational intensity also influences the application of CR.  
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Background and Aim: The human auditory system is one of the most complicated biological 
phenomena whose nature and function have always been a subject for many researches. The main 
biological processor of the sound signal in the auditory pathway is Cochlea. Cochlear modeling helps to 
understand the physiology and mechanisms of the hearing as well as it‘s important in the design of sound 
signal processing, machine learning, and hearing algorithms, such as speech recognition, sound 
segregation, sound localization, and so on. The cochlear model can also be used as a front-end or 
preprocessor for Spiking Neural Networks (SNNs) and Deep Neural Networks (DNNs). Unlike the 
conventional feature extraction methods, this approach is plausible with biology and can lead to more 
realistic and accurate results. Methods: In this work, first, we studied various auditory system models, 
and among them we chose the CARFAC cochlear model because of its good prediction of physiology 
data and the cochlear mechanisms, to be designed and implemented on our target FPGA. We applied a 
custom approximation on the nonlinear functions in the CARFAC model in order to improve the 
hardware efficiency. In addition, we designed and implemented two spike encoders to convert/encode 
the discrete-time analog outputs of the CARFAC to spikes, to make it a proper preprocessor for SNNs. 
We utilized fixed-point arithmetic with 3 different precisions including 15, 19 and 23 fractional bits, then 
we compared the results in terms of precision and resource usage. Designing an efficient and precise 
real-time system was our goal. Results: Our FPGA implementation results show about 25% lower 
resource and power consumption, despite the higher precision, compared to other similar works, for the 
case system with 100 cochlear channels for which the hardware is pipelined, time-multiplexed, resource 
shared, with 23 fractional bits precision. It consumes about 7% of Slices, 5% of DSP slices, 6% of block 
memories, and 850 mW power in XC7A200T-1SBG484C target FPGA. Conclusion: In this work we 
designed and implemented an efficient precise hardware based on the CARFAC cochlear model with 
100 cochlear channels. Between the 3 fixed-point precisions which we chose, 23-bit fractional bits 
precision show relatively higher precision along with relatively higher resource usage. But, actually lower 
precisions such as 15-bit fractional bits is sufficient for machine hearing systems. In addition, one can 
reduce the number of channels to about 70 in some applications, in order to improve the hardware 
efficiency. Thus, a trade off is needed for lower hardware overhead. Our design is reconfigurable and 
easy to use of which the user can select proper parameters for the purpose application.  

Keywords: CARFAC, FPGA, Hardware Design, Cochlea, Auditory System, Cochlear Modeling, 
Artificial Neural Networks, Machine Learning and Hearing, Spike Encoding, Signal Processing  
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Background and Aim: Cognitive impairment is defined as one of the first stages in dementia, such as 
Alzheimer‘s disease (AD), and has been considered a potential aim to prevent the progression of AD 
symptoms. As a muscarinic cholinergic receptor antagonist, Scopolamine (SCP) is a well-known drug for 
inducing cognitive impairment in animals, affecting various cognitive functions such as motor function, 
social memory, anxiety, and attention. In this study, we have assessed the effects of administration of 2 
approved anti-Alzheimer drugs- Donepezil (DON) as a Cholinesterase inhibitor and Memantine (MEM) 
as an N-methyl-D-aspartate (NMDA) receptor antagonist- before injection of scopolamine on memory, 
stress, and motor function.  
Methods: 40 male Wistar rats were randomly divided into five groups (Control (Saline), SCP (1 mg/kg), 
DON (3 mg/kg) + SCP, MEM (10 mg/kg) + SCP and DON+MEM (0.5 mg/kg and 5 mg/kg, 
respectively) + SCP, n = 8. The social interaction capacity and also anxiety-like behavior were assessed 
by Elevated plus maze, open field test, and Social interaction tests. 
Results: The behavioral test results indicate that DON and MEM at the administered doses significantly 
prevented the anxiety-like behavior and improved the social memory compared to SCP. In addition, at 
the administered dose (10 mg/kg), MEM increased locomotor activity, but at lower doses (5 mg/kg) and 
by co-treatment with lower doses of DON (0.5 mg/kg), was effective in lowering the escalated 
locomotive activity. 
Conclusion: Briefly, the present study revealed that anti-Alzheimer drugs- DON and MEM- effectively 
prevent the anxiety-like behavior and social memory deficit induced by SCP. In addition, many studies 
stated the positive effects of the DON and MEM combination, which was also shown in this research. 
However, further studies are required to investigate the impact of these drugs in cognitive-related 
miRNA expression, which may be a potential examination in the therapy of neurodegenerative disease 
and preventive steps for the occurrence of AD in elderly people. 
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Background and Aim: Despite the growing and importance of clinical neuroscience in the field of 
psychiatry, as well as the future dependency of this field in neuroscience, the training of psychiatric 
residents is still insufficient in this field (1-3). Therefore, considering the importance of empowering 
psychiatric residents in the way to use this field of science in the clinic to achieve more effective 
diagnosis and treatment, educational barriers should be eliminated during the study courses of the 
mentioned target population  
Methods: literature review 
Results: These barriers include poor quality of neuropsychiatric training through clinical 
experiences of neuropsychiatric disorders, structural model of the psychiatric care system, excessive 
emphasis on the use of DSM, physical separation of the psychiatric care system from other medical 
patients, etc 
Conclusion: the educational curriculum for the mentioned residents could benefit the experts of 
different fields of neuroscience such as neuroradiology, neuropsychology, and neurobehavioral 
science in order to be revised.  
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Background and Aim: Introduction: Attention deficit hyperactivity disorder (ADHD) is one of the 
most widespread neurodevelopmental disorders, associated with cognitive and behavioral 
symptoms. A fronto-cerebellar circuit is implicated in ADHD, and despite its role in 
cognitive/behavioral aspects, the neurochemical alterations in this circuit are not well understood. 
The present study aimed to compare neurometabolites concentration of the DLPFC and posterior 
cerebellum (Crus 1), regions between ADHD and control participants, using proton magnetic 
resonance spectroscopy (¹H MRS), and investigate whether neurometabolites related to cognitive 
and behavioral characteristics.  
Methods: 15 ADHD children and adolescence and 19 healthy control participants were enrolled in 
this study. Two single voxel spectra localized in the right DLPFC and left Crus 1 were taken using 
PRESS sequence. Cambridge Neuropsychological Test Automated Battery (CANTAB) and 
Integrated Visual and Auditory Continuous Performance Test (IVA-2 CPT) were applied for the 
neuropsychological examination. Behavioral status and symptom severity were assessed using 
Conners‘ Parent Rating Scale-Revised-Short Ver¬sion (CPRS-RS) and ADHD Rating Scale-IV 
(ADHD-RS-IV)-Home Version, respectively.  
Results: Compared with healthy controls, ADHD participants were found to have Higher Glu/Cr 
in the right DLPFC and higher Cho/Cr in the left Crus 1. The current study also found multiple 
significant correlations between neurometabolites and cognitive/behavioral characteristics in the 
both region of interests (ROIs).  
Conclusion: These results suggest that alterations in fronto-cerebellar metabolites may lead to 
cognitive and behavioral deficits in ADHD. Also, this is one of the few MRS studies examining the 
cerebellum in ADHD, and it highlights the cerebellum's role in ADHD pathophysiology.  
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Background and Aim: Increasing evidence proposes that the cerebellum could play a role in the 
higher cognitive processes involved in addiction. Since the cerebellum contains anatomical and 
functional pathways to the circuitry that control motivation and saliency. Furthermore, the 
cerebellum exhibits an extensive presence of receptors, including opioid receptors that are known to 
play a leading role in mechanisms of synaptic and circuit plasticity associated with drug use and 
development of addiction to opioids and other drugs of abuse. In addition, the presence of 
perineural nets (PNNs) in the cerebellum that contains proteins known to alter synaptic plasticity 
could contribute to addiction.  
Methods: Different dadabases (Scopus, Embase, WOS, Pubmed, Google Scholar) were searched 
with the keywords, cerebellum, addiction, and opioid receptor. The results were collected and used 
for writing the draft and about four figures and four tables were prepared in addition to the body of 
text. 
Results: The role the cerebellum plays in processes of addiction is likely complicated, and could 
depend on the drug of abuse, the pattern of use, and the stage of the user within the addiction cycle. 
Conclusion: In conclusion it could be said that the cerebellum plays a role in addiction. 
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Background and Aim: Coronaviruses disease (COVID-19) has caused major outbreaks. A novel 
variant, SARS-CoV-2, is responsible for COVID-19 pandemic. Clinical presentations and 
pathological mechanisms of COVID-19 are broad. The respiratory aspect of the disease has been 
extensively researched. Emerging studies point out the possibility of the central nervous system 
(CNS) involvement by COVID-19. 
Methods: Different dadabases (WOS, Pubmed, Google Scholar) were searched with the keywords, 
COVID-19, coronavirus, and central nervous. The resultant articles were gathered and used for 
writing the draft in addition to creating one figure. 
Results: There has been a rising debate on the neuroinvasive pathways responsible for various 
CoVs. Human and animal studies have shown the ability of SARS-CoVs to infect the brains, and in 
particular, the brain stem. Some CoVs can spread via axons to the medullary, originating from 
mechanoreceptors and chemoreceptors in the lung and lower respiratory airways. Similar to other 
respiratory infections, SARS-CoV-2 may invade the CNS via a hematogenous or retrograde neuronal 
pathway. 
Conclusion: In conclusion, it could be said that the high pathogenicity of SARS-CoV-2 might be 
due to its neuroinvasive potential. 
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Background and Aim: Objectives: Cation Channel Spermia (CatSper) 1-4 are considered as a 
unique family of ―sperm cation channels‖ and play an important role in the motility of the sperm 
and male fertility. The aim of this study was to compare and evaluate the effects of selenium (Se) 
and electrical stimulation (Es) on the expression of CatSper 1 and 2 genes in the spinal cord injury 
(SCI) rat model. 
Methods: The present experimental study was performed on 50 male Wistar rats. The animals were 
randomly divided into 5 groups of 10 which experienced SCI using an SCI impactor device. Forty-
eight hours after injury, the Se group received Se for 6 consecutive days for 6 weeks, and Es was 
performed for 1 hour per day for 6 consecutive days during 6 weeks in the Es group. Finally, the 
real-time polymerase chain reaction (PCR) was performed for the expression of CatSper 1 and 2 
genes, followed by using one-way ANOVA for the analysis of gene expression data. The results 
were considered statistically signifcant when P < 0.05 
Results: Se treatment showed an increase in the relative expression of CatSper 1 and 2 genes 
compared to the control group, but this increase was higher for CatSper 2. Eventually, Es did not 
affect the relative intensity of CatSper 1 and 2 gene expression after SCI. 
Conclusion: Se, more than Es, could increase the relative intensity of CatSper1 and 2 expressions, 
and this increase was higher in CatSper2. 
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Background and Aim: To better comprehend the relationship between left/right (L/R) differences 
and hippocampus functions is necessary knowledge of lateral asymmetry and regional distribution. 
This research was design to examine hippocampal L/R asymmetry and regional distribution profile 
of the α7 and α4 subtypes of nicotinic acetylcholine receptors (nAChRs) in the adult rat. 
Methods: 10–12-week-old twenty-four male wistar rats were randomly selected. After removing the 
brains, immunohistochemistry, real-time PCR, and western blot methods were applied to distinguish 
the presence of the receptors in the hippocampus. 
Results: Outcomes stated that the mentioned receptors expression profile was spatial-dependent. 
As, the hippocampal dispersal of ?7 and ?4 subtypes in the left hippocampus (LH) was remarkably 
maximum compare with the right hippocampus (RH) (p?=?0.001, p?=?0.005 respectively). 
Furthermore, the ?7 optical density (OD) was not significantly different in the diverse regions in 
hippocampus of adult rat (p?=?0.057), while the maximum OD of the ?4 was detected in the 
hippocampal dentate gyrus and CA3 regions of LH (p?=?0.007, p?=?0.009 respectively) and the 
minimum OD was in the CA1 of the RH (p?=?0.019). In real time PCR evaluation, there is a 
significantly higher expression of ?7 and ?4 in LH compared to RH (p?=?0.043, p?=?0.049 
respectively), also, for western blot (p?=?0.042, p?=?0.030 respectively). 
Conclusion: According to present data, the α7 and α4 nAChR subtypes expression profile 
demonstrated lateral asymmetry, the uniform regional dispersal for α7 and different regional 
dispersal for α4 in the adult rat hippocampus. 
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Background and Aim: Terminalia chebula (TC) has been traditionally used in the Iranian 
traditional medicine (ITM) and Ayurvedic medicine primarily for neurologic disorders and 
inflammation. Mainly, its fruits have been applied for CNS disorders. The effects of Terminalia 
chebula as herbal medicine with anti-inflammatory and anti-oxidant properties were aimed on 
lipopolysaccharide (LPS)-induced microglial inflammation. 
Methods: Cytotoxicity of TC extract (0–80) µg/ml on microglial cells was evaluated using the MTT 
assay. Also, the protective effect of TC extract concentrations with specified amount of LPS-
induced mice microglial cells was studied. The concentrations of TNF-α (Tumor Necrosis Factor-α), 
IL-1β (Interleukin-1β), IL-6 and PGE-2 (Prostaglandin-E2) were evaluated using ELISA. Gene 
expression of TNF-α, IL-1β, IL-6, COX-2 (Cyclooxygenase-2), iNOS and arginase-1 was also 
evaluated using the Real-Time PCR method. Nitrite oxide and urea were measured using 
biochemical methods.  
Results: The studied concentrations of TC extract did not affect the viability of microglial cells but 
significantly protected the viability after treatment with LPS. The concentrations and expression 
levels of pro-inflammatory factors (TNF-α, IL-1β, IL-6, PGE-2, and COX-2) were significantly 
decreased after TC extract treatment in LPS-induced microglial cells with dose dependent manner. 
The extract also significantly decreased the levels of nitric oxide, increased urea and down regulated 
the expression of nitric oxide synthesis while arginase-1 expression was enhanced.  
Conclusion: Our results suggest that TC extract reduces inflammation in microglial cells and can be 
used as a potential anti-inflammatory agent in central nervous system inflammatory diseases. 
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Background and Aim: Using computational methods, it is possible to examine the interaction of 
chemical compounds with proteins before conducting experimental experiments, and after ensuring 
that the compounds are more likely to bind to the target, they can be tested in the laboratory or in 
living systems. Molecular modeling is a powerful tool for the study of structure-activity relationships 
(SAR) in the research-based pharmaceutical industry. According to the results of our previous 
research, the analgesic effect of intra-paragigantocellularis lateralis 17β-estradiol on the formalin-
induced inflammatory pain might be mediated via NMDA receptors in Male Rats. This study 
investigated the antinociceptive role of 17β-estradiol and its interaction with the NMDA receptor by 
molecular docking. 
Methods: NMDA receptor pdb file was downloaded from Protein Data Bank (PDB) with the code 
6WI1. Also, 20 SDF files for 17β-estradiol were downloaded from the ZINC database. The active 
site was delimited based on reported residues at PDB and complemented with searching of close 
residues until 6 Å far crystallized protein supported by Molegro Virtual Docker Tools. All molecular 
docking assays were carried out using flexible residues. Ligand and protein were docked employing 
Molegro Virtual Docker. The strongest docked pose, residual interactions maps were obtained with 
Molegro Molecular Viewer for compounds that exhibited the highest affinity energy.  
Results: The results of molecular docking were first analyzed in terms of affinity energy. 20 
compounds of 17β-estradiol were tested via molecular docking. From docked compounds, the 
eleventh top pose of 17β-estradiol with the code ZINC000028107026 was found strongest docked 
pose, which demonstrated to achieve an important strong affinity with NMDA (–62.7826 kcal/mol). 
Four hydrogen bondings (Asn 689A, IIe 688A, Glu 793D, and Leu 797D) and five steric 
interactions (Asn 689A, IIe 688A, Glu 793D, Glu 790D, and Leu 797D) between amino groups of 
NMDA and this pose were found.  
Conclusion: In conclusion, NMDA could constitute an efficient and unexplored target for 
antinociceptive drug discovery researches. 
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Background and Aim: In recent years, flavonoids, as a group of polyphenol compounds, have 
been considered by researchers because of their beneficial effects on health. Quercetin is a natural 
flavonoid found in in fruit and vegetables. The main functions of Quercetin in the nervous system 
include protection against apoptosis, reduction of inflammatory responses, potential antioxidant 
properties and free radical scavenger. Therefore, in this study, we investigated the effects of 
Quercetin on neuronal protection as well as the activity of antioxidant enzymes after induction of 
brain trauma in rats.  
Methods: Wistar rats received different doses of Quercetin (25, 50, and 100 mg / kg) 
intraperitoneally half an hour after the Marmarou-induced concussion. VCS was recorded at the 
time before the induction (pre) immediately after the induction (D0), the first day after the induction 
(D1), the second day after the induction (D2) and the third day after the induction (D3). Motion and 
balance tests were taken from the animal at the mentioned times. The permeability of the blood-
brain barrier was evaluated by Evans blue dye. After 72 hours, the animal was killed and its head was 
cut off and the brain was fixed in nitrogen to be used for ELISA enzyme tests to measure 
antioxidant enzymes in the cerebrospinal fluid.  
Results: Our findings show that traumatic brain injury causes cerebral edema and destruction of the 
blood-brain barrier and changes in the animal's neurological and balance scores, as well as decreased 
levels of antioxidant enzymes. Quercetin (50,100mg/ kg) could attenuated dysfunction in compare 
with control group (P<0.001). For note, 100mg/ kg dose results in changes and increases in 
antioxidant enzymes were remarkable.  
Conclusion: Based on our research and observations, it has been shown that firstly, Quercetin has a 
neuroprotective effect in the brain and has been able to affect the consequences of brain trauma. 
Secondly, we suggest that these anti-inflammatory and neurogenic effects of Quercetin are due to 
the increase and activity of antioxidant enzymes in CSF.  
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Background and Aim: The present study aimed to investigate the effects of vitamin D3 (Vit D) 
administration on memory function, hippocampal level of amyloid-beta (Aβ), brain-derived 
neurotrophic factor (BDNF) and oxidative stress status in a rat model of unpredictable chronic mild 
stress (UCMS). 
Methods: Vit D was intraperitoneally administered at doses of 100, 1000, and 10,000 IU/kg. 
Animals were subjected to UCMS for a total period of 4 weeks. Memory function was assessed 
using morris water maze (MWM) and passive avoidance (PA) tests. Biochemical markers were 
measured to reveal the status of oxidative stress and antioxidant defense system. In addition, the 
levels of Aβ and BDNF were measured in hippocampal region. 
Results: In the UCMS group, latency to find the platform was greater and the time spent in target 
quadrant (MWM test) as well as the latency to enter the dark compartment (PA test), were less than 
the vehicle group. Hippocampal malondialdehyde (MDA) and Aβ concentrations in the UCMS 
group were higher than the vehicle group. Hippocampal level of thiol and BDNF plus the activities 
of catalase and superoxide dismutase (SOD) were reduced in UCMS group compared to the control 
subjects (i.e. vehicle group). Interestingly, Vit D treatment supplementation reversed the mentioned 
effects of UCMS.  
Conclusion: Our findings indicated that Vit D administration improves UCMS-induced impairment 
of learning and memory through prevention of adverse effects on Aβ, BDNF and oxidative stress 
parameters. 
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Background and Aim: The adrenergic system is known to have modulatory effect on anxiety-
related behaviors in human and animals. Hippocampus is an important brain area in modulation of 
neuroendocrinology of anxiety. The aim of the present study was to evaluate the effect of 
hippocampal β2-adrenoceptors on morphine-induced anxiolytic-like behaviors. 
Methods: Anxiety-like behaviors assessment was done in male Wistar rats, weighting 200-250 g, 
using the elevated plus-maze (EPM) test. Bilateral guide cannulas were implanted to allow intra-CA1 
β2 adrenoceptor agonist (salbutamol) or antagonist (propranolol) microinjections. Percentage of 
open arm time (OAT %) and open arm entry (OAE %) was used for evaluation of anxiety. 
Results: Intraperitoneal administration of morphine (6mg/kg) enhanced OAT%, indicating an 
anxiolytic-like response. CA1 microinjection of salbutamol at 4µg/rat, increased OAT% in the EPM 
test, demonstrating anxiolytic-like effect. While co-administration of CA1 microinjection of 
salbutamol (4µg/rat) and ineffective dose of morphine (4mg/kg) indicated a significant increase in 
OAT%, presenting anxiolytic-like response. CA1 microinjection of propranolol at 4µg/rat, induced 
anxiogenic-like behavior. While co-administration of propranolol (4µg/rat) and effective dose of 
morphine (6mg/kg) indicated a significant increase in OAT%, presenting anxiolytic response. In 
addition, Co-administration of ineffective doses of morphine (4mg/kg) and propranolol (1µg/rat) 
with the effective dose of salbutamol (4µg/rat) showed that propranolol can reverse the anxiolytic-
like effect of morphine and salbutamol. It should be noted that there were no significant changes in 
locomotor activity. 
Conclusion: The results show that CA1 β2-adrenoceptors appear to be involved in morphine-
induced anxiolytic-like behaviors.  
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Background and Aim: Methamphetamine (MA) is a widely abused psychostimulant drug with 
complicated neurotoxicity. Despite several evidences on MA-induced neurotoxicity, the precise 
mechanisms of MA neurotoxic effects on the central nervous system (CNS) have not yet been 
completely elucidated. In addition, effective pharmacologic strategies for the treatment of MA 
neurotoxicity are scarce. In this review, some of the main mechanisms underlying the neurotoxicity 
induced by MA and targeted pharmacologic treatments were summarized.  
Methods: Related articles were searched up to October 2021 in various databases including 
PubMed, Scopus, Science Direct, and Google Scholar. 
Results: This review revealed that damage to monoaminergic terminals, oxidative stress, production 
of ROS and RNS, neuronal apoptosis, excitotoxicity, neuroinflammation, insulin signaling 
impairment as well as mitochondrial dysfunction are the main mechanisms involved in MA 
neurotoxicity. Antioxidant pharmacotherapies such as vitamin C and selenium have been shown to 
reduce MA neurotoxicity by reducing free radicals and oxidative stress. Lithium, nicotinamide and 
valproate through the improvement of mitochondrial functions attenuate a series of MA-induced 
neurotoxicity, such as reduction of mitochondrial Cytc, mitochondrial anti-apoptotic Bcl-2/Bax 
ratio, and the expression of several proteins related to the apoptotic pathway. Therefore, they can be 
suggested as therapeutic strategies for the treatment of MA neurotoxicity. Targeting excitotoxicity 
via excitatory receptor antagonists including melatonin, N-acetylcysteine (NAC) reduce MA 
neurotoxicity. Neuronal NOS inhibitors such as AR-R17477AR, 7-nitroindazole (7-NI), 3-bromo-7-
nitroindazole, S-Methylthiocitrulline, and the new nitrone-based radical scavenger S34176 have 
shown significant protective effects against MA neurotoxicity. Intranasal insulin administration, 
thyroid hormones treatment, and also anti-neuroinflammatory agents such as minocycline and 
phosphodiesterase-4 inhibitor ibudilast through the blockade of microglial activation decrease the 
neurotoxicity of MA. Furthermore, Natural compounds such as resveratrol, curcumin, 1-methyl-l, 2, 
3, 4-tetrahydroisoquinoline (1MeTIQ), and gingko biloba have garnered considerable inhibition 
owing to their ability to scavenge excess free radicals to protect neurons and can be suggested as 
therapeutic candidates to reduce MA neurotoxicity.  
Conclusion: We hope more investigations of exact details that how MA causes CNS toxicity could 
be carried out in future, and the development of new therapeutic agents such as natural compounds 
and immunotherapies may be a promising strategy to prevent MA neurotoxicity. 
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Background and Aim: Diabetes can impair cognitive performance and lead to dementia. Patients 
with type 1 diabetes mellitus (T1DM) are reported with different levels of cognitive dysfunctions in 
various cognitive domains ranging from general intellectual testing to specific deficits with 
visuospatial abilities, motor speed, writing, attention, reading, and psychomotor efficiency. The 
present study aimed to investigate the effect of Citrullus colocynthis on cognitive functions. 
Methods: A total of 42 male Wistar rats (3-4 months old and weighing 200-250 g) were tested in the 
current study. Rats were randomly allocated into 3 groups of control, Diabetes, and Diabetes+Drug. 
The diabetic rats received Citrullus colocynthis extraction orally. The Morris water maze test was 
done to assess spatial learning and memory. Data were analyzed using One way ANOVA via SPSS 
software version 22. 
Results: Our results showed the protective effects of Citrullus colocynthis administration against 
cognitive impairments. This is followed by STZ-induced diabetes in the MWM test. 
Conclusion: According to the findings of this study, the administration of 200 mg/kg C. 
colocynthis once per day for 40 days can lead to ameliorated cognitive impairments and antidiabetic 
effects such as increasing body weight and decreasing FBS. 
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Background and Aim: Arsenic (As), a ubiquitously distributed metalloid, is an environmental contaminant 
causing global concern. Chronic intoxication with low doses of arsenicals (consumption of contaminated water) 
has been connected with various human diseases and was confirmed to have neurological consequences including 
impaired cognitive development. Research in rodent models has provided sufficient evidence to suggest that 
arsenic toxicity affects multiple systems and specific pathways involved in several aspects of learning, memory, 
movement, decision making, and mood. Despite the extensive knowledge in the field, little is known about the 
mechanism underlying the effect of prenatal exposure to As on postnatal brain development. Methods: We 
investigated the effect of As exposure on the behavior and brain morphology of rats caused by direct exposure to 
arsenic and via their parents. All experiments were performed on Wistar rats. Experimental animals were divided 
into four groups (12 animals in each group): Group I –young I (P21 at the initial day of experiments) got water 
containing As (Sodium arsenite (NaAsO2) was purchased from Sigma-Aldrich Cat. N S7400) at concentration 68 
mg/L (35 ppm) for 3 months, Group II - offspring (P21) of rats that were given arsenic at concentration 68 mg/L 
(35 ppm) before pregnancy, during pregnancy, and for three weeks after parturition. Each group had its 
corresponding control group which did not receive As in the water. Results: Animals were subjected to following 
behavioral tests: Open field test, Elevated Plus Maze, Spontaneous alternation behavior test, and Multi-branched 
maze test. Morphological and ultrastructural analyses of brain regions from these animals also were performed. 
Our experiments reveal that 68 mg/L Sodium (meta) arsenite (when animals got arsenic from drinking water) does 
not influence locomotor activity and anxiety behavior in young adult rats, but it causes changes in offspring, 
specifically the locomotion activity was significantly reduced in pups, they have a tendency to depression as they 
spent much longer time in closed arms of elevated plus maze than control ones and also revealed reduced learning 
ability in Multi-branched maze test compared to control ones. Also, it was found that Arsenic consumption at the 
same concentration induces memory deficits as in young adult as well as in their offspring. The results of present 
study revealed that control rats clearly react to the object novelty by exploring the new object in contrast to 
Arsenic exposed ones. It has been previously demonstrated that after passing the blood-brain barrier, the first 
parenchymal cell type that encounters inorganic arsenicals in the brain are astrocytes. Our morphological and 
ultrastructural analyses revealed that astrocytes are more susceptible to this metalloid than neurons. While the 
number and ultrastructure of neurons was slightly altered, astrocytes expressed notable ultrastructural changes in 
the prefrontal cortex and hippocampus. Conclusion: Based on our results we can hypothesize that As effect on 
the animal behavior, locomotor activity, and brain morphology is more dramatic during prenatal and early 
postnatal development. These hazard identification results will guide the study designs of developmental As 
exposure at human-relevant levels essential for risk-assessment. 
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Background and Aim: Mood instability is a common experience and an important part of many 
psychiatric disorders. It is reported in 40–60% of depression, anxiety disorder, post-traumatic stress 
disorder and obsessive–compulsive disorder. In groups with prominent mood instability cognitive 
function is impaired. It is seen that amygdala‘s function and connections may be altered in mood 
instability . In neuroimaging studies it is shown that contextual associations are mediating by cortical 
mechanisms, which has an overlap with the cortical network named ―default Network. 
Methods: Literature review 
Results: In neuroimaging studies it is shown that contextual associations are mediating by cortical 
mechanisms, which has an overlap with the cortical network named ―default network‖. 
Conclusion: We will provide an overview of neural systems leading in the development of mood 
instability and discuss the definition of this underappreciated entity in neural science.  
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Background and Aim: Alzheimer‘s disease (AD) is characterized by the accumulation of 
extracellular amyloid plaques, intracellular neurofibrillary tangles and progressive cognitive 
impairment. The development of rodent models for AD is a critical step for both understanding the 
disease and discovering new therapeutic drugs. In this study, we compared the cognitive behaviors 
between four different models of AD.  
Methods: Adult male wistar rat divided into four groups: 1) Rats received bilateral intrahippocampal 
injection of Aβ1–42(2μg/rat), spatial memory and passive avoidance performance were assessed 22 
and 28 days post injection by Morris water maze (MWM) and shuttle box. 2) Rats were injected with 
intracerebroventricular streptozocin (ICV-STZ) (3 mg/kg) bilaterally, MWM and shuttle box was 
carried out on 17 and 23 days. 3) Rats were given a bilateral ICV injection of lentiviruses encoding 
human amyloid precursor protein with Swedish and Indiana mutations (LV-APPSw/Ind) 
(8×107TU/ml, 5μl/site). 4) Rats were injected with intrahippocampal LV-APPSw/Ind 
(8×107TU/ml, 3μl/site) bilaterally, passive avoidance learning and spatial memory function were 
assessed in two later groups on 30 and 45 days post injection.  
Results: Our data showed that Aβ significantly impaired passive avoidance learning compared to 
control group, ICV-STZ and ICV-LV-APP groups, showed a significant impairment in spatial 
memory when compared with the control group, while intrahippocampal LV-injected rats exhibited 
significant impairments in spatial memory and passive avoidance learning compared to control 
animal.  
Conclusion: The results of this study showed that intrahippocampal injection of LV-APPSw/Ind 
simulates AD-related pathology and cognitive impairment. 
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Background and Aim: Exposure to chronic stress has been demonstrated to impair memory 
processing. The effective therapeutic ways such as enriched environment (EE) and royal jelly (RJ) 
have been indicated in previous studies. Given the neuroprotective effects of RJ and EE, the present 
study investigated the effects of EE, RJ, and combined effect on chronic stress-induced memory 
impairment.  
Methods: Rats were subjected to restraint stress (2 h/day for 10 days) under cold temperature (4°C) 
prior to treatment with RJ or/ and EE for 14 days. Following the interventions, novel object 
recognition memory (NORM), inhibitive avoidance performance, and prefrontal cortex (PFC) 
BDNF expression were assessed.  
Results: Results showed that plasma corticosterone levels increased in the stressed rats. Also, the 
present findings revealed the dysfunction of short-term NORM among the rats exposed to chronic 
stress. Furthermore, stress induced deficits in passive avoidance performance, NORM, decreased 
BDNF levels in the PFC were improved following EE and RJ administration.  
Conclusion: In conclusion, EE and RJ via mediating BDNF expression in susceptible brain areas 
can protect these brain areas against chronic stress.  
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Background and Aim: Electroencephalogram (EEG)-based brain-computer interfaces (BCIs) are 
systems that extract and classify features in EEG data while generating an output when these 
features are detected. One of the promising uses of BCIs is in patients with stroke since they lose 
some of their motor control. BCI can translate a task-related neural response into a computer 
command by decoding the brain activity pattern from an EEG recorded during a specific mental 
task. Due to this capability, BCI has been proven to serve as an assistive tool for severely disabled 
people, such as those with stroke, to recover their abilities for controlling the external environment. 
To further explore this issue and gather evidence together, the following review article examines the 
latest discovery in the rehabilitation of stroke patients with brain-computer interfaces. 
Methods: Articles published between 2000 and 2020 were selected manually using Scopus, 
PubMed, and Google Scalar databases. 
Results: The findings of this study show that the implications of using BCI for rehabilitation are 
encouraging for people with severe mobility and patients with stroke. In general, the BMI 
experimental interventions led to better recovery than the control conditions, resulting in higher 
gains in Fugl-Meyer score or other clinical scales. Experimental rigor and methodology might 
influence the interpretability of the studies presented in this literature review. There is a clear need 
for more randomized controlled BMI interventional clinical trials in stroke patients. 
Conclusion: BCI research is currently at an exciting stage, as several studies have confirmed its 
clinical impact and provided neurophysiological evidence for BCI-induced neuroplastic changes. 
While the potential for BCI is encouraging, with the limited number of clinical trials available, the 
effectiveness of the intervention is currently only relatively certain. The clinically significant 
differences observed from the small sample clinical trials are not generalizable, and reports of the 
impact of the intervention on activities of daily living are limited. These factors prevent the 
conversion of rehabilitation treatments to standard clinical practices. 
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Background and Aim: As of 2010, there were an estimated 35.6 million people with dementia 
worldwide, and the number is expected to double every 20 years, with 65.7 million in 2030 and 115.4 
million in 2050 (World Alzheimer Report 2010, http://www.alz.org). In preclinical AD, individuals have 
measurable changes in the brain but have not yet developed symptoms such as memory loss and have a 
normal performance at the objective neuropsychologic examination. These people exhibit an increased 
risk of progression to mild cognitive impairment and dementia compared with healthy elderly 
individuals. Furthermore, these individuals have a higher predictive value for Alzheimer‘s disease (AD). 
Due to the rapid growth of aging in the population and the high prevalence of Alzheimer's disease in this 
article we review the recent progress in preclinical AD-related brain network research, focusing 
specifically on the changes of topological organization in the large-scale structural and functional brain 
networks. 
Methods: By searching PubMed using the keywords ―graph theory‖, ―small world‖, ―connectome‖, 
‗preclinical Alzheimer‖, ―subjective cognitive decline‖ we selected articles that used graph theory to 
analyze networks at the whole-brain level based on MRI data. 
Results: In this review, we address the topologic alterations of structural and functional brain 
connectome in participants with preclinical Alzheimer‘s disease. Less global and local efficiency was 
found in the preclinical Alzheimer‘s disease participants compared with the healthy control participants, 
mainly located in the prefrontal, temporal, and occipital regions and their connections. Moreover, similar 
hub distributions and less connection strength were found in the preclinical Alzheimer‘s disease group 
compared with the healthy control participants. Similar to patients with AD and patients with amnesiac 
mild cognitive impairment, the preclinical Alzheimer‘s disease group exhibited lower global and local 
efficiency of brain networks, which implied that there was disruption of both functional integration and 
segregation in the preclinical Alzheimer‘s disease stage. 
Conclusion: This review demonstrated disrupted topologic of structural and functional brain 
connectome in participants with preclinical Alzheimer's disease with MRI data. There are still a number 
of controversies and challenging issues and further considerations are needed for understanding the 
altered topological organization of brain networks in preclinical Alzheimer's disease. The fact that the 
course of the disease begins years before the onset of symptoms and those interventions should be 
started at earlier times necessitates further research at this stage. 
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Background and Aim: RNAse-H2 is a salvage enzyme specialized for cleansing DNA:RNA flaws arousing 
abnormal genome structures. Such anomalous hybrids pose heterogenous clinical complications, including 
neurodegeneration, neuroinflammation, etc. A comprehensive landscape of molecular pathology can benefit 
clinicians by providing a framework for proper diagnosis of a confusing case by removing non-trivial attempts for 
identifying the mechanism of the disease and related treatments thus, providing more accurate and resourceful aid 
for the patient. We tend to focus on the clinical and genetic overlap of Aicardi Goutières Syndrome (AGS) and 
Hereditary Spastic Paraplegia (HSP), since they share close genetic etiology with diverse phenotypes. 
Methods: Two queries were searched on several databases of medical knowledge using a developed search 
protocol. Later, a library of clinical symptoms and genetics profiles of patients who passed the inclusion criteria 
was constructed. We also added data of a proband from an Iranian family with a mutation in the RNASEH2B 
gene into our library construct, whom was examined by Whole-Exome Sequencing (WES) in our center. A list of 
numerous clinical signs was extracted from our library and was visualized using the node-and-edge graph algorithm 
with Cytoscape® software. A differential diagnosis flowchart was created via finding the most frequent clinical 
signs in patients in our library. 
Results: A total of 28 articles matched our search protocol and inclusion criteria, which addressed a number of 51 
clinical signs observed in 290 patients. Most papers (26/28) reported Spastic paraparesis in the context of AGS, 
where only two papers mentioned HSP as a distinct disorder. Clinical features were observed in AGS patients 
including neurologic, sensorineural, endocrine, movement, vasculopathy, CSF pleocytosis, and body structure 
abnormalities. Pregnancy-related complications were recorded in severe cases including oligohydramnios, in-utero 
anemia, in-utero heart failure, and abnormal delivery. In addition, rare clinical implications were also recorded, 
including hearing loss, organomegaly, behavioral changes, and kidney dysfunction. HSP patients with RNASEH2B 
mutations usually show a complicated form of HSP with moderate rate of progression, but AGS patients with 
RNASEH2B mutations show a fluctuating rate of progression and more complicated signs that were not reported 
in HSP patients. Our case was delivered via normal pregnancy and delivery. She showed pyramidal signs, scoliosis, 
dysarthria, low respiratory capacity, tiptoe walking, and urinary incontinence. Laboratory results were 
unremarkable. WES identified homozygote c.529G>A:p.A177T variant in the RNASEH2B. Parents were 
heterozygote for this mutation.  
Conclusion: Given that AGS patients show typical HSP signs including spasticity, weakness, and gait impairment, 
it is common for some AGS patients to be misdiagnosed as HSP. This issue addresses the importance of molecular 
diagnosis coupled with evidence-based diagnosis, which resolves the complexity of diagnosis. An evidence-based 
differential diagnosis is a powerful tool for clinical settings, which helps clinicians to deliver meaningful results to 
the frontlines of medical care. For disorders with a high level of clinical and genetic heterogeneity, the 
development of a well-organized picture of clinical findings of patients and a differential diagnosis flowchart is of 
high importance, since it can resolve hurdles of clinical judgment and accelerate the delivery of medical support.  
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Background and Aim: Despite the progression has made in Amyotrophic lateral sclerosis (ALS) 
genetics, little is known regarding the complex pathogenic mechanisms leading to motor neuron 
degeneration and the clinical entity of this debilitating disease. Amyotrophic lateral sclerosis (ALS) is 
a lethal neurodegenerative disease that in most cases occurs sporadic (sALS). The discovery of 
molecules contributing to disease onset and progression would be beneficial for diagnosis and 
treatment strategies in ALS. 
Methods: Here we conducted a systematic meta-analysis of 12 circulating miRNA profiling studies 
using the robust rank aggregation (RRA), followed by enrichment analysis and protein-protein 
interaction (PPI) network analysis. 
Results: We identified miR-451a and let-7f-5p as meta-signature miRNAs whose targets are 
involved in critical pathogenic pathways underlying ALS, including ‗FoxO signaling pathway‘, 
‗MAPK signaling pathway‘, and ‗apoptosis‘. A systematic review of 7 circulating gene profiling 
studies elucidated that 241 genes up-regulated in sALS circulation with concomitant being targets of 
the meta-signature miRNAs. PPI network analysis of the candidate targets using MCODE algorithm 
revealed the main subcluster is involved in multiple cascades eventually leads to apoptosis. 
Conclusion: We demonstrated that miR-451a and let-7f-5p downregulations are the potential 
circulating biomarkers for sALS. Further, the FoxO signaling pathway is involved in ALS 
pathogenesis via multiple cascades.  
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Background and Aim: Cognitive impairment (CIM) is characterized by altered function of memory, 
attention, and executive processing and is considered a particular symptom of neurodegenerative diseases 
such as Alzheimer‘s and Parkinson‘s disease. The term CIM refers to the transitional period that ranges from 
normal cognitive status to dementia. Depending on the degree of deterioration in general cognition can 
compromise the quality of life. A novel factor that might contribute to brain function is the gut inhabitants 
called microbiota and its derivatives. Trimethylamine-N-oxide (TMAO) is an endogenous metabolite 
produced by the cooperation of gut microbiota and the liver and seems to have a possible association with 
cerebrovascular and neurodegenerative diseases. Recent experimental studies suggested that TMAO induces 
cognitive decline by increasing oxidative stress in the hippocampus, reducing the expression of synaptic 
proteins, blood-brain barrier disruption, and promoting tau fiber folding. Due to the inconsistency between 
the current evidence, we aimed to conduct a systematic review and meta-analysis to summarize and declare 
the association between TMAO and CIM. 
Methods: PubMed, Scopus, ProQuest, and BASE academic databases were systematically searched using the 
following keywords and related MeSH terms: ―Trimethylamine-N-Oxide‖ and ―cognition‖. Observational 
studies investigated the association between TMAO concentrations and CIM, as Odds ratio (OR) and relative 
confidence intervals (CI), or mean values and standard deviations in cases compared to controls. If applicable, 
subgroup analysis was performed based on pre-defined variables, including place of assessment: 
serum/plasma or cerebrospinal fluid (CSF). All analyses were carried out using STATA (StataCorp, Texas, 
version 14.2), and P value less than 0.05 was considered significant. 
Results: Of the 390 citations, 8 studies found eligible. We entered four effect-sizes (3 studies) with 1941 
subjects to the first step analysis (ORs), and 7 effect-sizes (6 studies) with 1616 subjects to the second step 
analysis (difference). By conducting meta-analysis, we found a significant increased OR of CIM following to 
higher blood TMAO levels (SMD: 1.22, 95% CI: 1.06, 1.37, P < 0.001). Second step analysis, revealed higher 
circulating TMAO levels in CIM cases compared to non-CIMs (SMD: 0.63, 95% CI: 0.29, 0.96, P < 0.001). 
Stratified analyses showed that blood TMAO levels is significantly higher in cases (SMD: 0.78, 95% CI: 0.27, 
1.30, P = 0.003, n = 4), while in studies reported CSF values, the difference found non-significant (SMD: 
0.44, 95% CI: -0.1, 0.99, P = 0.113, n = 3). 
Conclusion: To our knowledge, this is the first meta-analysis that revealed a positive association between 
TMAO levels and CIM. Since TMAO and its precursors are mainly produced by animal-based foods, 
restricting animal sources might be a helpful approach to prevent CIM. Moreover, included studies contained 
subjects with underlying CVD or brain conditions. Long-term population-based prospective studies are 
needed in the future. 

Keywords: Trimethylamine-n-oxide, Cognitive impairment, Gut micorbiota, Systematic review, 
Meta-analysis 



 

83 
 

Count: 84 
Abstract ID: 467 
subject: Cognition: Other 
Presentation Type: Oral 

CACNA1C overexpression following chronic stress is correlated with GR 
gene alteration in the adult Male rats 

Submission Author: Somayeh Dashti 

Somayeh Dashti1, Dr Arezo Nahavandi1, Dr Somayeh Niknazar2 

1. Department of Physiology, Iran University of Medical Sciences, Tehran, Iran 
2. Hearing Disorders Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran 

Background and Aim: A large number of patients with Major depressive disorder (MDD) exhibit 
inadequate response to treatments or relapse periods, even following initially successful treatment, 
indicate the unmet needs to clarify the neurobiological mechanisms associated with behavioral and 
cognitive disorders in depression. Beside the environmental risk factors such as stressful life style, 
genetic predispositions are considered involved in depressive episodes initiation. Recently 
CACNA1C, which encodes the Cav1.2 subunit of the L-type calcium channel (LTCC), has been 
suggested as a common risk variant for multiple neuropsychiatric disorders. Cav1.2 channels are 
implicated in mood, anxiety and cognition through the activation of downstream calcium signaling 
pathways. Some of few studies have found an association between stress and altered Cav1.2 
expression in the brain, however the distinct mechanisms under how calcium signaling involved in 
depressive behaviors is not clearly understood. In this study, we investigated the correlation of 
Glucocorticoid receptor (GR) alteration with CACNA1C expression, in the rat depression model, in 
order to suggest some possible related mechanisms in point of calcium signaling deficits under the 
depressive disorders.  
Methods: we used two groups of rats, control and stress groups. For stress group, we used chronic 
unpredictable mild stress (CUMS) model, in which rats subjected to daily 2-3 stressors in a semi-
random manner for 6 weeks. Rats were tested for anxiety (EPM) and depressive-like behavior by 
forced swimming test (FST). Real Time PCR assayed prefrontal cortex and hippocampal CACNA1C 
and GR genes expression in all groups.  
Results: Our data confirmed the anxiety and depressive-related behaviors following chronic stress. 
Overexpression of CACNA1C and downregulation of GR expression, were found in CUMS group 
compared to control. In addition, the alteration in GR gene was correlated with CACNA1C 
expression changes. 
Conclusion: Our results suggest that CACNA1C over expression is associated with GR 
downregulation, one of critical depression-related genes, and it can explain some probable 
mechanisms under calcium signaling dysregulation in depressive disorders. 
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Background and Aim: Bipolar mood disorder (BMD) is a multifactorial, life-long, and serious 
condition with unraveled etiology. The disorder is characterized by episodes of severe mood swings 
ranging from extremely low, i.e. depression, to extremely high, i.e. mania. Epidemiological studies 
suggest the overall lifetime prevalence of the condition be around 2.4% in the general population.  
Methods: We present a 21-year-old woman who had been diagnosed with BMD, obsessive-
compulsive disorder (OCD), and Generalized Anxiety disorder (GAD). Results: Her complaint 
have started since the age of 11 in the form of somatoform pain symptoms, checking obsession and 
compulsion . In November 2021, the patient had been admitted to Imam Hussain Hospital, Tehran, 
Iran with symptoms of major depression episode and suicidal ideation despite of using Lithium 
Carbonate and Quetiapine and clomipramine. On the day of her admission, she was started on VPA, 
Haloperidol, Biperiden, Lithium, Clonazepam, Clomipramine, Quetiapine, and Propranolol. By the 
9th day of her hospitalization, the patient presented attacks, ataxic gait, pupil reactivity, reduced level 
of consciousness, and confusion. Additionally, the EEG taken soon after the tonic attacks showed 
severe encephalopathy. The patient recovered her consciousness within 24 hours. The neurological 
symptoms improved after the VPA administration was ceased. Moreover, laboratory findings 
revealed elevated levels of ammonia. In this context the clinicians started administration of L-
carnitine Conclusion: The clinicians concluded that the patient suffered from valproate-induced 
hyperammonemic encephalopathy, which is a rare but reversible reaction to VPA. Valproate-
induced Hyperammonemic encephalopathy (VHE) is a serious and rare phenomenon as an adverse 
reaction to sodium valproic acid (VPA). VPA belongs to the class of anticonvulsant drug approved 
for use in BMD and epilepsy. Available literature suggests that VHE subsequent to the use of VPA 
may be more common in patients with psychiatric disorders. A few available case reports are 
presenting this reaction subsequent to VPA use, however, the underlying mechanisms remain 
unclear.  
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Background and Aim: EEG-based Alzheimer's disease (AD) diagnosis systems have received attention due 
to easier access and reasonable cost. Several EEG features have been proposed so far, each of which has its 
strength to distinguish between healthy and AD people. Choosing the best features that can make the highest 
level of distinction between the two groups not only enhances the accuracy of the AD diagnosis but can also 
increase our knowledge of brain activity in AD individuals. This study suggests a procedure of feature 
selection method that guarantees improved and stable performance in the classification of small-size samples 
and high feature dimension. Methods: Numerous EEG features used in other AD studies have been 
extracted from a publicly available 19-channel EEG dataset recorded from 24 people (12 ADs and 12 healthy 
control (HC)). These features include 15 power-based, three types of entropy, and two types of complexity 
measures. Extracting these features from all 19 EEG channels, the total number of features is 380. Several 
feature selection methods, including filtering (Chi-square test, F-Test, ANOVA, minimum redundancy 
maximum relevance (MRMR), and ReliefF), and Embedded types (linear discriminant analysis, support vector 
machine recursive feature elimination (SVM-RFE), and neighborhood component analysis (NCA)) were 
examined to select the best features. A feature is removed if its score (obtained by the mentioned methods) is 
less than the average score of all features. Optimality of a feature selection procedure is evaluated by 
considering 1) repeatability of selected features while making minor changes to the data and 2) classification 
accuracy using all selected features (using SVM classifier). Results: The examinations revealed that embedded 
types of feature selection methods do not work optimally when the dimension of the features is high. Filter-
type methods work on each feature separately and are not affected by the size of the small sample set (24 
subjects) and high feature dimension (380 features). Hence, using a sequence of filter type methods can 
considerably decrease the feature space dimension at the first step. Selected features should then be fed into 
an embedded method. The embedded methods select features based on the performance of a classification 
model while using all input features simultaneously. Considering the mentioned procedure, we found out that 
the Chi-square test, then MRMR, and then NCA is the optimum sequence which results in the selection of 
delta band in T6 and theta band in T5 channel. Applying the feature selection procedure decreased number of 
features from 380 to 2 and improved the accuracy of AD detection from 42±4.5% to 96±8.9%, 
implementing the SVM classifier and 5-fold cross-validation method. Conclusion: Results of this study 
demonstrate that implementing filter type methods and then using a wrapper or embedded method can 
resolve the issue of high feature dimension, increase feature selection repeatability, and improve detection 
accuracy. Applying this feature selection procedure led to selecting biomarkers with stable discrimination 
performance in datasets. Moreover, in agreement with previous studies, the outcomes of our feature selection 
revealed that the delta and theta bands' power, especially in temporal channels, are important EEG 
biomarkers in studies on AD. 
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Background and Aim: In neuroscience, it is important to characterize the sources of measured EEG signals 
by solving the EEG inverse problem. For solving the EEG inverse problem, the leadfield matrix is calculated 
from the EEG forward problem, In which the surface electric potential of the head generated by a set of 
known dipoles (brain sources) is calculated. The analytical solution of the EEG forward problem can be 
obtained for regular shapes such as the spherical head models. However, the EEG forward problem of 
realistic head models cannot be solved analytically, and numerical methods are used instead. The finite 
element method (FEM) and boundary element method (BEM) are the two most widely used numerical EEG 
forward solvers. The accuracy of these methods is dependent on the dipole location. In this study, we 
investigate the effect of dipole location on the accuracy of the FEM and BEM as the EEG forward solvers in 
a 3D homogenous spherical model. 
Methods: The FEM and BEM are used to solve the EEG forward problem of a one-layer homogenous 
spherical model with three types of mesh (coarse, normal, and fine). The radius and conductivity of the model 
are 10 cm and 1 S/m, respectively. A current radial dipole of 10 mA/cm2 strength is placed along the z-axis 
at five locations with different eccentricities of (0,0,4.65), (0,0,6.15), (0,0,7.65), (0,0,8.65), and (0,0,9.65). For 
validating the numerical solution, the error between the numerical solution and analytical solution is obtained 
by the Relative Difference Measure (RDM) and the Magnitude ratio (MAG). Also, the sensitivity analysis is 
performed to demonstrate the sensitivity of surface electric potential calculated analytically to the dipole 
location. 
Results: The RDM and MAG show that the BEM has less error than FEM when the dipole is located at 
(0,0,4.65) and (0,0,6.15) using all three mesh types. When the dipole is located near the surface, the RDM and 
MAG of the BEM and FEM increase. However, the increase in FEM error is less than that of BEM. 
Although by using normal and fine mesh, the BEM can solve EEG forward problem better than FEM, at the 
source location of (0,0,9.65), the performance of BEM is worse than that of FEM, and by using fine mesh, 
the result of BEM is still worse than FEM. Also, the sensitivity analysis shows the great sensitivity of the 
surface electric potential to the dipole location when the dipole is placed very close to the surface. 
Conclusion: It was revealed that the dipole location significantly influences the performance of numerical 
methods to solve the EEG forward problem, especially BEM. By using fine mesh, the performance of BEM 
improves. However, this improvement does not occur using fine mesh when the dipole is very close to the 
surface. On the other hand, even though the performance of the FEM is also affected by dipole location, it is 
not as much as the BEM. 
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Background and Aim: The present study was done to investigate the effects of Ocimum basilicum 
L. (OB) extract on learning and memory impairment in aged rats. 
Methods: Male rats were grouped as follows: Group 1 (control): including 2 months old rats, 
Group 2 (aged) including 2 years old rats, Groups 3-5 (aged-OB): including 2 years old rats received 
50, 100 and 150 mg/kg OB for 8 weeks by oral gavage.  
Results: Aging increased the delay to find the platform, however, decreased the time spent in the 
target quadrant when tested by Morris water maze (MWM). Aging also reduced the latency to enter 
the dark chamber in passive avoidance (PA) test compared to the control group. Moreover, 
interleukin-6 (IL-6) and malondialdehyde (MDA) levels were raised in the hippocampus and cortex 
of aged rats. In contrast, thiol level and enzymatic activity of superoxide dismutase (SOD) and 
catalase (CAT) were significantly reduced. Also, aging significantly reduced BDNF expression. 
Finally, OB administration reversed the mentioned effects. 
Conclusion: The current research showed that OB administration improves learning/memory 
impairment induced by aging. It was also found that this plant extract protects the brain tissues from 
oxidative damages and neuroinflammation.  
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Background and Aim: Apoptosis as a biological process plays an important role in the 
development of nervous system.Frankincense is important as a substance that strengthens memory 
and the nervous tissue.The aim of this study was to investigate the role of frankincense in the 
regulation of Alzheimer apoptosis. 
Methods: In this experimental study,24 adult male wistar rats weighing (220-270g) were divided into 
three groups: Frankincense(50mg/kg),STZ(1.5mg/kg)(ICV) and STZ+Frankincense. Tunnel test 
was performed 18 and 45 days after injection. 
Results: The rate of apoptosis in rats receiving Frankincense was significantly lower than in the 
Alzheimer group. 
Conclusion: : The use of Frankincense can reduce the incidence of Alzheimers apoptosis in the 
hippocampus, therefore this substance has protective effects of the nervous system. 
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Background and Aim: Ferroptosis is a programmed oxidative cell death different from other kinds 
of cell death such as apoptosis, autophagy, necrosis, etc. The main features of this type of cell death 
include depletion of glutathione-dependent enzyme stores, increased iron load, increased lipids ROS 
(Reactive Oxygen Species) of iron-dependent. Ferroptosis is involved in the pathogenesis of some 
diseases such as cancer, acute kidney damage, and cardiovascular disease. Recently studies have 
investigated the involvement of ferroptosis in the pathogenesis of the neurodegenerative diseases, 
which is summarized in this review 
Methods: All related articles were selected through searching Pubmed and Scopus database from 
2000 to September 2021 
Results: Studies have found evidence of feroptotic neural cell death in Alzheimer's and Parkinson's 
disease. Alzheimer's is a progressive neurodegenerative disease that often occurs in people over the 
age of 65 and is associated with progressive memory impairment and cognitive impairment. 
Oxidative stress and impaired iron metabolism are associated with disease progression. The same 
thing happens with ferroptosis. Parkinson's is a neurodegenerative disease characterized by a 
decrease in dopaminergic neurons in sensitive and vulnerable brain areas, such as substantia nigra. 
Biochemically, it is associated with increased and accumulated iron, impaired mitochondrial 
function, decreased copper levels, and depletion of GSH enzyme. Ferroptosis inhibitors such as iron 
chelators (Deferiprone) have been useful in treating this disease because they prevent substantia 
nigra neurons from oxidative damage and halt the disease's progression.  
Conclusion: : Scientists believe that ferroptosis is a major cause of neuronal cell death and have 
traced it to neurodegenerative diseases such as Parkinson's, Alzheimer's, and Huntington's disease, 
so they can take a new approach in the treatment of neurodegenerative disease by inhibiting 
ferroptosis pathways. 
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Background and Aim: Regulated cell deaths are necessary for the normal homeostasis of the body 
and organs. On the other hand, they are the leading cause of neural cell loss due to neurotoxicant 
exposure. These kinds of cell death occur through apoptosis or one of several non-apoptotic cell 
death pathways. Ferroptosis is a non-apoptotic cell death caused by small molecules or conditions in 
which glutathione or glutathione-dependent enzyme (GPX4) biosynthesis is inhibited by the 
accumulation of iron and the depletion of membrane-dependent fatty acids. So far, small molecules 
have been identified that can stop this death in the kidneys, brain, and other tissues, such as 
liprostatin1 and ferrostatin1. Various chemical compounds, including pollutants, drugs, heavy 
metals, etc., have been identified so far that can have destructive effects on the central nervous 
system and cause neurotoxicity. Some studies have shown that ferroptosis is involved in chemical-
induced neurotoxicity. This study aims to review the role of ferroptosis in the induction of cell death 
and neurotoxicity by chemicals. 
Methods: We searched Pubmed and Scopus for related articles from 2000 to September 2021 and 
collected the various chemical compounds that produce toxicity through ferroptosis. 
Results: According to published articles, compounds that caused cell death in neurons through 
ferroptosis include isoflorane, cobalt, arsenite,zinc-oxide, Tetrachlorobenzoquinone, and 
formaldehyde. The neurotoxicity of compounds was studied in cell culture or animal, or both. For 
example, the neurotoxicity of cobalt nanoparticles and their salt form was evaluated in the human 
neuroblastoma cell line SH-SY5Y. It was found that cobalt nanoparticles and their salts cause dose-
dependent non-apoptotic cell death and lipid peroxidation along with glutathione depletion, which 
was inhibited by ferroptosis inhibitors. In an animal study following inhalation exposure of mice to 
zinc oxide nanoparticles, mitochondrial oxidative damage occurs in the cerebral cortex, and the 
number of neurons decreases. All of these alterations were inhibited by ferostatine1 as a ferroptosis 
inhibitor. 
Conclusion: Ferroptosis-a recently discovered pathway for cell death – has been involved in 
chemical-induced neural cell loss and neurotoxicity, so the neurotoxicity of these chemicals can be 
prevented by inhibiting the pathways of ferroptosis. 
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Background and Aim: Several studies have shown that glutamate in the nucleus accumbens (NAc) 
is required for the development of morphine-induced conditional place preference (CPP). 
Metabotropic glutamate receptors (mGluRs) in the nucleus accumbens also play an important and 
key role in the reward pathway. However, the role of different subtypes of these mGluR in different 
steps of the morphine-induced conditioning place preference is less well known. In the present 
study we investigated the effect of bilateral intra-accumbal infusion of VU0155041, a specific 
mGluR4 agonist on the extinction of morphine induced CPP in male rats. 
Methods: Male Wistar rats weighing 200-250 g were bilaterally implanted with cannulae above the 
NAc. VU0155041,at the doses 10,30 and 50 μg / μl was injected bilaterally into the nucleus 
accumbens during the day of conditioning . Conditioning scores and locomotor activity were 
recorded by maze router software. 
Results: The resuts showed that daily microinjection vu0155041 (at all doses) within NAc decreased 
during the extinction period and the mean extinction period also decreased. In other words, the 
results showed that bilateral injection of vu0155041 into the nucleus accumbens Facilitates the 
extinction of the reward effects of morphine.  
Conclusion: There is specificity in the role of different mGluR subtypes in reward pathways which 
has been discussed in this paper. 
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Background and Aim: Assessing the trend of different markers in comatose patients can be an 
important factor in predicting hospital death.  
Methods: A descriptive and longitudinal-observational retrospective study is performed on 133 
comatose patients due to head trauma since admission until death/exit from coma admitted to a 
hospital in Tehran during 2018-20. Follow-up period lasted 15 days. The patients‘ demographic and 
CT scan were measured every 6 hours. Blood Factors were measured daily. These variables are 
compared in survivor and non-survivor groups with statistical tests and profile graphs. 
Results: Tachycardia, SDH, IDH, SAH, and the interaction of tachycardia and SDH had a 
significant relationship. mean of Cr, PTT, PT, INR, GCS, PR, and systolic and diastolic blood 
pressure on admission, were significant in survivor and non-survivor groups. GCS, Cr, BUN, PTT, 
PT, INR, FBS, and PH had Separate lines with spacing without overlap in the two groups in the 
graphs during hospitalization. 
Conclusion: Based on the results, the factors such as age, tachycardia, and some CT-scan findings 
(SAH, ICH, and SDH), as well as high coagulation profile (INR, PTT) and low GCS on admission 
are important variables for prognosis of TBI patients. All the time of hospitalization high value of 
BUN, PR, Cr, FBS, PT, and INR, also low value of GCS, RR, and PH are important signs. In 
addition, high variance of BUN, GCS, RR, PR, and BP during hospitalization should be regarded as 
a prognosis sing.  
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Background and Aim: Introduction: TBI is one of the leading causes of morbidity and mortality 
worldwide. Despite decades of basic research and clinical studies, there is still no accepted treatment 
for TBI and treatment is limited to supportive care. In grapefruit and citrus and has pharmacological 
effects in various diseases such as atherosclerosis, cardiovascular disorders, diabetes mellitus, 
neurodegenerative disorders and osteoporosis. inflammatory interleukin levels were assessed 
following induction of severe stroke in male mice. 
Methods: Methods: After induction of anesthesia and cannulation in the trachea, Wistar rats were 
subjected to diffuse controlled brain injury by Marrow method and 30 minutes later Naringin was 
injected intraperitoneally with different doses. In the pre-traumatic times, immediately after 
regaining consciousness after trauma induction, 24, 48 and 72 hours after trauma, Veterinary Coma 
Scale and Beam Walk and Beam Balance movement and balance tests were taken from rats and 
recorded at the end of the third day. After deep anesthesia, complete CSF of the animal was 
collected from Cisterna Magna and used for biochemical analysis. 
Results: Results: The findings of this study indicate that brain injury due to controlled diffuse 
trauma causes edema of brain tissue, destruction of blood-brain barrier, changes in neurological and 
equilibrium scores, decreased interleukin-10 and increased interleukin-β1 in animal CSF. To be. 
Administration of Naringin at doses of 40 mg / kg and 20 mg / kg can increase interleukin-10 and 
decrease interleukin-β1 (p <0.001). It should be noted that Naringin was not effective at doses of 80 
mg / kg (P> 0.05). 
Conclusion: Conclusion: The overall results of this study showed that administration of Naringin at 
doses of 40 mg / kg and 20 mg / kg improved neurological symptoms including improved motor 
function, improved blood-brain barrier and cerebral edema and decreased IL-1β and increased IL- 
10 has been traumatized in mice. As a result, this drug can have protective effects on neurons and 
may also be effective in clinical cases of traumatic brain injury, which requires further study. 
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Background and Aim: Schizophrenia is a debilitating and complex mental disorder that affects 
many people around the world. Genetic studies, family studies, and twins and adopted children have 
shown that the condition is highly heritable. Having a history of the disease in older generations 
increases susceptibility and susceptibility to the disease, but this alone is not responsible for causing 
the condition in the individual. 
Methods: In this article, by reviewing reports extracted from reputable databases such as Pubmed, 
ScienceDirect, google scholar with the keywords schizophrenia, neurotransmitters, proteomics, 
serotonin, we will review the molecules and the main signalling pathways involved in this disease. 
Results: Research has shown that this disease is multifactorial and not monogenic, and therefore 
the underlying mechanisms of this disorder are still relatively unknown. Stimulating and 
environmental factors such as pregnancy and delivery complications, drug abuse, abnormal child 
growth, etc., also play a role in this path—signal transmission. But the main risk characteristics of 
the disease depend mainly on the genes that cause it. The heritability of schizophrenia with a 
maximum of 80% in monozygotic twins indicates the involvement of genetic mechanisms and 
consequently proteomics. 
Conclusion: Abnormal neurotransmission has been shown in many mental disorders such as 
autism, bipolar disorder, Parkinson's disease and schizophrenia. In this article, several genes involved 
in messaging neural networks are introduced. We will also learn about the neural hypothesis of 
schizophrenia, which states that during fetal brain development, processes lead to defective neural 
connections and altered biochemical function, leading to cognitive-emotional dysfunction later in 
life, and other hypotheses. 
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Background and Aim: Autism is a kind of neurodevelopmental disorder that the etiology of one is 
not known, but several genetic and environmental factors increase the risk of a spectrum of 
disorders. Daily maternal isolation during the perinatal life enhance the risk of neuropsychiatric 
disorders and impairment in cognitive behavior. Quercetin is a flavonoid that widely exists in plant-
derived foods. Although quercetin plays an important role as an antioxidant, its usage in the 
pharmaceutical field is limited because its concentrations are very low to cross the blood-brain. In 
this study, to solve this problem, nano phytosome of quercetin is used to maximize output in the 
therapy of ADS. 
Methods: Male and female rats were mated with pregnancy determined. Newborn rats are 
categories into several groups. All groups except control group exposure to single separation from 
their mother for 3 H per day from postnatal days 1-9. After the lactation period, rats except for the 
ADS group were treated with Quercetin (10 and 40 mg/kg) and nano phytosome of Quercetin 
(10and 40 mg/kg) for 21 days. During the 36-40 days after their birth, we perform a novel object 
test. 
Results: We demonstrated that daily maternal isolation in perinatal life leads to autistic-like 
symptoms. The autism group has a significant decrease in comparison to the control group in a 
parameter of discrimination index (P<0/001). On the other hand both nano phytosome quercetin 
(10 mg/kg) and nano phytosome quercetin (40 mg/kg) (P<0/05) was significantly increased in 
comparison to autism group 
Conclusion: In the present study, we used to maternal separation to create a depression-like 
syndrome. We reported that the lack of communication of mothers with newborn rats during the 
perinatal life leads to an increase the neuropsychiatric disorders over its lifespan. Here, the rat pups 
were isolated from their mothers for 3 h per day from postnatal day 1_9. The result of the 
behavioral study illustrated that maternal-separated rat pups showed low discrimination in their 
novel object test. However, nano phytosome quercetin (10 and 40 mg/kg) treatment increased the 
discrimination index. 
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Background and Aim: Traumatic brain injury is one of the most important causes of secondary 
epilepsy. Epileptogenesis is a dynamic process occurring between the initial brain injury and the 
appearance of epilepsy. Research on the prevention of post-traumatic epilepsy (PTE) has seen 
remarkable advances in recent years. Curcuma longa is a plant of the ginger family that has been 
proven to exhibit activity against various neurologic diseases. In the present study we examined the 
effect of curcumin pretreatment on epileptogenesis after Controlled Cortical Impact (CCI). 
Methods: Curcumin was injected daily for 14 consecutive days, until one hour before induction of 
trauma. Traumatic brain injury was exerted to parieto-temporal cortex of anesthetized rats by 
controlled cortical impact. Kindling started 24 hours after CCI by i.p. injection of 35 mg/kg of 
pentylenetetrazole every other day until manifestation of 3 consecutive generalized seizures. We 
investigated possible mechanisms of protective effect of curcumin pretreatment on epileptogenesis 
by evaluating of IL-1β and GFAP in the cortex and hippocampus, 24 hours after trauma, by using 
Western blotting techniques 
Results: CCI injury accelerated the rate of kindled seizures acquisition. Curcumin (50 and 150 
mg/kg) prevented the acceleration of kindling. Curcumin (20mg/kg) did not prevent the 
acceleration of kindling however prevented facilitation of kindling induced by trauma. Curcumin 
pretreatment (20mg/kg) diminished over-expression of IL-1β and GFAP in the hippocampus and 
cortex of traumatic rats. 
Conclusion: Our data indicate that Curcumin pretreatment has protective effect on epileptogenesis 
by decreasing the expression of IL-1β and GFAP in the hippocampus and cortex of traumatic rats. 

Keywords: Controlled cortical impact, traumatic brain injury, Post-traumatic epilepsy, 
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Background and Aim: Anxiety and depression-related behavior affect up to 60% of patients with 
Parkinson's disease (PD), but managing these symptoms remains a significant clinical challenge. 
Gastrodin (Gst), a natural antioxidant, is widely used to treat headaches, migraines and neurological 
disorders. So, this study aimed to evaluate Gst effects in the prevention of anxiety and depression-
related behavior in parkinsonian animals. 
Methods: 42 male rats were randomly divided into 6 groups, including control, sham, 6-
hydroxydopamine (6-OHDA), 6-OHDA group pre-treated with 20, 40 and 80 µg Gst (7 days before 
injection 6-OHDA). The anti-anxiety and anti-depression effects of Gst were measured using open 
field (OF) and forced swim tests (FST), respectively. The antioxidant effects of Gst were also 
assessed by measuring the activity of the enzyme superoxide dismutase (SOD), free glutathione 
(GSH) and oxidized glutathione (GSSG) levels in the hippocampus. 
Results: Gst was able to increase the presence of rats in the central areas of the OF test box in a 
significant manner (p<0.05) and significantly decrease (p <0.05) the amount of immobility time in 
the FST. Also, pretreatment with Gst significantly (p <0.05) increased the antioxidant factors of 
SOD and GSH and reduced the amount of the oxidized form of glutathione compared to the 6-
OHDA animal group. 
Conclusion: Gst can improve the symptoms of anxiety-related disorders in PD animal models and 
prevent the progression of depressive-like behavior via inhibition of oxidative stress. Thus, Gst may 
be used in the future as adjunctive therapy for anxiety and depressive-related disorders in PD 
patients. 
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Background and Aim: Mesial temporal lobe epilepsy (mTLE) is the most common type of drug-resistant 
epilepsy [1, 2]. The standard treatment for these patients is surgery, and the success of the surgery depends on the 
precise localization of the seizure onset. Recently, magnetic resonance imaging (MRI)- based techniques have 
played an important role in accurately identifying the seizures foci in mTLE candidates for surgical treatments [3, 
4]. The aim of this study is to evaluate the performance of different neuroimaging markers from multimodal MRI 
including high resolution T1-weighted, Fluid Attenuated Inversion Recovery (FLAIR), and diffusion tensor 
imaging (DTI), using support vector machine (SVM) classifier, and extract essential rules for prediction of seizure 
laterality in individual mTLE patients. Methods: Thirty-five unilateral mTLE patients who qualified as candidates 
for surgical resection were studied. Twenty-one cases were diagnosed as left-mTLE (LTLE), and 14 cases as right-
mTLE (RTLE) by a multi-disciplinary decision-making team. Hemispheric variation uncertainty (HVU) measures 
of the established markers of hippocampal T1 volumetry (Hip. Vol) and FLAIR signal intensity (Hip. FLAIR) were 
estimated based on structural MRI. In addition, HVU measures of mean diffusivity (MD) in the hippocampus 
(Hip.MD), and fractional anisotropy (FA) in both posteroinferior cingulum (FA in cingulum) and crus of fornix 
(FA in fornix) were estimated from DTI images. Each estimated HVU measure was employed as a ground for 
comparison of the interhemispheric changes in corresponding imaging attribute. To evaluate the reliability of 
neuroimaging features, SVM applied as a classifier using different subsets of the above mentioned features. 
Results: Results of SVM classifier shows that Hip. Vol and Hip.MD lateralized mTLE patients with 82.9% 
accuracy, while Hip. Vol and Hip. FLAIR showed an accuracy of 71.4%. Using FA in fornix and FA in cingulum 
the accuracy of lateralization achieved 62.9% for each. Using all three attributes of Hip. Vol, Hip FLAIR and 
Hip.MD the accuracy of lateralization achieved 77.1%. Finally, the combination of all 5 attributes boosted the 
accuracy of lateralization for TLE patients to 82.9%. The analysis of receiver operating characteristic curves 
(ROCs) for classifying the patients with R-TLE and L-TLE using SVM resulted in an area under the curve (AUC) 
for the ROC equal to 83% when all feature were used, and 89% when only Hip.Vol and Hip.MD attributes were 
used in classification task. Conclusion: In this study, an SVM classification technique was customized for 
lateralization task, as well as for detection of attributes‘ importance. The SVM classification results demonstrated 
that the hippocampal volumetric and mean diffusivity would have the same correct classification rate and the best 
AUC compared to other imaging attributes, thus, they were the most important attributes among all imaging 
markers investigated in this study. The classification accuracy also showed that the fractional anisotropy in 
cingulum and in fornix crus were the least influencing markers of seizure laterality. This finding is concordant with 
previous works focusing on distinguishing between left and right mTLE patients [5]. We must acknowledge the 
contribution of National Institute for Medical Research Development (NIMAD) throughout conducting this 
project. 
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Background and Aim: Temporal lobe epilepsy (TLE) is the most frequent type of focal epilepsy in adults and also the 
most common pharmacoresistant epilepsy accountable for surgical treatment. However, surgery is not possible in about 
30% of TLE patients due to a lack of clear localizing abnormality [1, 2]. In recent studies, different patterns of functional 
connectivity have been identified between left and right TLE, including redistribution of global functional activation in 
left TLE and functional impairments in right TLE [3, 4, 5] . Recently, some studies have reported discrepant results 
provided by the graph theoretical method for functional connectivity. Also, the temporal instability in some topological 
characteristics has inspired the investigations to capture the topology of particular functional network configurations. In 
this study, we aimed to use some graph-theoretical characteristics for analyzing resting-state functional networks and 
characterizing the nodal level differences between the left and right TLE patients. Methods: We studied 35 unilateral 
patients with left or right temporal lobe epilepsy. Twenty-one patients had left TLE and 14 patients had right TLE (19 
females, 21 men, age range: 17-54, mean age 30.4 yrs). We calculated functional connectivity using the Pearson 
correlation coefficient between each pair of ROI time courses representing brain regional activity. For graph theoretical 
analysis we considered the graph with 90 nodes. We applied a threshold on functional connectivity matrix, the edges that 
were upper than the threshold remained as a substantial link between nodes, and considered unweighted and undirected. 
We tested different values of proportional threshold and the value of 0.8 showed the most robust results. Therefore, we 
chose clustering coefficient and focused on centrality measures including degree centrality, betweenness centrality, node 
neighbor‘s degree, closeness centrality, and page rank. Multi-dimensional scaling (MDS) method [6] was used to explore 
similarities between individuals based on selected nodes. We considered most important selected nodes for lateralization 
of left and right TLE patients using the ―least absolute shrinkage and selection operator‖ (LASSO) method [7]. Results: 
Result of applying LASSO method shows that using the clustering coefficient, most important selected nodes were in 
sensory motor, default mode, attention, visual and subcortical networks. Using betweenness centrality most important 
selected nodes were in sensory motor, default mode, attention and visual networks. Closeness centrality represented 
most important selected nodes in default mode and subcortical networks. The other graph measures (degree centrality 
node neighbor degree and page rank) were not represented for the selected nodes. Conclusion: In this paper, we 
identified major differences in cognitive networks using graph theoretical analysis of functional connectivity in resting 
state fMRI data for TLE patients. We found that graph theoretical measures of clustering coefficient and betweenness 
centrality in some brain network nodes made significant difference between left and right TLE. Accounting of complex 
characteristic of functional connectivity, the graph theoretical measures can be a prerequisite tool in searching for 
potential connectivity-derived lateralization biomarkers in TLE. We must acknowledge the contribution of the National 
Institute for Medical Research Development (NIMAD) throughout conducting this project. 
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Background and Aim: Mesial temporal lobe epilepsy (mTLE) is the most frequent type of focal epilepsy, 
and also the most common drug-resistant epilepsy. Although surgery is an effective remedy to alleviate the 
seizure frequency and severity in mTLE [1,2]. Extensive and widespread cognitive impairments in mTLE 
evidenced by neuropsychological evaluations and neuroimaging approaches support the speculation that 
mTLE is a network disorder that alters temporal as well as extra-temporal brain networks [3,4,5,6]. Different 
patterns of functional connectivity have also been reported between mTLE and normal groups, including 
default mode (DMN), sensorimotor (SMN), subcortical (SCN), limbic networks (LIN), visual (VSN), 
frontoparietal (FPN), dorsal attention (DAN), and ventral attention (VAN) networks [5,6,7]. In this work, 
using two standard functional network atlases, Power 2011 [8] and Yeo 2011 [9], we investigated within and 
between network alternations in mTLE.  
Methods: This study included 35 unilateral mTLE patients (21 LTLE and 14 RTLE). Eleven healthy subjects 
were also recruited as controls. We used two functional network atlases including power 2011 with 12 
functional networks and Yeo 2011 with 7 functional networks. The ROIs of each network were put together 
and a connectivity matrix was calculated using the Pearson correlation between each pair of nodes‘ time 
series. The Fisher Z transform [10] was then applied to the correlation matrix. The average values of FC for 
the within and between-network connectivity for each network were compared across HC, LTLE and RTLE 
groups using one-way ANOVA. Bonferroni correction (with 3 tests) was applied to adjust for multiple 
comparisons. 
Results: Using Yeo et al. networks, we observed increased both within-and between-network FC for LIN 
and DAN, and increased between-network FC between ―DMN‖ and each of {FPN, LIN, DAN, and VSN} 
when compared LTLE vs. HC. Comparing between-network FC of RTLE to HC group also showed an 
increased FC between ―DMN and LIN‖ (Bonferroni corrected p < 0.05). Using Power networks, comparing 
within-network FC in LTLE vs. HC showed an increased in DMN and DAN, while between-network FC 
underwent increase between ―DAN‖ and each of {FPN, VIN, SMN, and SHN}, ―FPN‖ and each of {SAN, 
VIN, DAN, and DMN}, VIN with each of {FPN, DAN, and DMN}, and ―DMN‖ with each of {FPN and 
VIN}. Comparison of between-network FC of RTLE with HC group showed and increased between ―DAN 
and SHN‖ and ―SAN and FPN‖ (Bonferroni corrected p < 0.05). Finally, no significant difference of FC 
between any of the RSNs was detected by comparing the LTLE and RTLE groups using either of Yeo and 
Power networks (Bonferroni corrected p < 0.05). 
Conclusion: In this study, we investigated the altered functional networks in left and right mTLE compared 
with an HC group using resting-state functional networks extracted from fMRI based on Yeo and Power 
atlases. The results indicated that mTLE is characterized by a significant reorganization of frontoparietal, 
default mode, and also dorsal attention functional networks. This work was partially funded and supported by 
National Institute for Medical Research Development and Cognitive Sciences & Technologies Council. 
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Background and Aim: Spinal Cord Injury (SCI), triggers neurodegenerative changes in the spinal 
cord, and simultaneously alters oscillatory manifestations of motor cortex. However, these 
disturbances may not be limited to motor areas and other parts such as hippocampus, which is vital 
in the neurogenesis and cognitive function, may be affected in the neurogenic and oscillatory 
manners. Addressing this remarkable complication of SCI, we evaluated the hippocampal 
neurogenesis and rhythms through acute phase of SCI. 
Methods: In the present study, we used 40 male rats (Sham.W1 = 10, SCI.W1 = 10, Sham.W2 = 10, 
SCI.W2 = 10), and findings revealed that contusive SCI declines hippocampal rhythms (Delta, 
Theta, Beta, Gamma) power and max-frequency. 
Results: Also, there was a significant decrease in the DCX + and BrdU + cells of the dentate gyrus, 
correlated significantly with rhythms power decline. Considering the TUNEL assay analysis, there 
were significantly greater apoptotic cells, in the CA1, CA3, and DG regions of injured animals. 
Furthermore, according to the western blotting analysis, the expression of receptors (NMDA, 
GABAA, Muscarinic1), which are essential in the neurogenesis and generation of rhythms 
significantly attenuated following SCI. 
Conclusion: Our study demonstrated that acute SCI, alters the power and maxfrequency of 
hippocampal rhythms parallel with changes in the hippocampal neurogenesis, apoptosis, and 
receptors expression. 
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Background and Aim: Alzheimer‘s disease (AD) is the most common neurodegenerative disorder 
among the elderly. In the light of increasing AD prevalence and lack of effective treatment, new 
strategies to prevent or reverse this condition are needed. Levetiracetam (LEV) is a newer 
antiepileptic drug that is commonly used to treat the certain types of seizures. Researches indicated 
that LEV has several other pharmacological activities, including improvement of cognitive function. 
Methods: In this study, the recovery effects of chronic (28 days) administration of LEV (50, 100 
and 150 mg/kg, ip) against hippocampal cell loss, oxidative damage, acetylcholinesterase (AChE) 
activity, neuroinflammation, and tauopathy caused by the intracerebroventricular (icv) injection of 
streptozotocin (STZ), as a model for sporadic AD, were evaluated in rats. 
Results: LEV suppressed STZ-induced hippocampal neuronal loss, while restored alterations in the 
redox status (lipid peroxides and glutathione), AChE activity, proinflammatory cytokines (IL-1β, IL-
6, TNF-α) and hyperphosphorylation of tau linked to STZ administration 
Conclusion: In conclusion, our study demonstrated that LEV alleviated hippocampal cell death in 
STZ-AD rats, through mitigating of oxidative damage, the increased expressions of 
proinflammatory cytokines and tau hyperphosphorylation. 
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Background and Aim: The brain is the most complex system known by mankind, and its 
components continually exhibit complex patterns. Understanding these integral functions of the 
brain requires an understanding of the underlying network and the complex and irreducible dynamic 
patterns it creates. The purpose of this research is to study the connectivities in the brain network. 
In order to extract dynamic patterns of the brain which can be considered subnetworks, initially, the 
definition of the brain network and its particles needs to be specified, and subsequently the 
connectivities in the brain should be studied.  
Methods: In this study we propose one equation-free approach to extract the subnetworks of the 
brain, namely multi-resolution dynamic mode decomposition (MrDMD) in order to extract coherent 
spatiotemporal modes of the brain from short sliding windows on fMRI data of resting state. We 
validate this approach on a synthetic dataset. The rfMRI data used is publicly available as part of the 
Human connectome project. MrDMD is capable of characterizing nonlinear dynamical systems. 
MrDMD is a version of dynamic mode decomposition (DMD) with multi-resolution analysis. DMD 
itself is a combination of spatial dimensionality reduction techniques, such as the proper orthogonal 
decomposition (POD), with Fourier transforms in time. The correlated spatial modes are also 
associated with a given temporal frequency, possibly with a growth or decay rate. 
Results: Considering the non-stationary nature of fMRI signals, we show that our approach 
improves the quality of the temporal information extracted from fMRI data compared to dynamic 
mode decomposition as well as traditional methods for computing resting state networks (RSNs), 
which assume the network is static during the scans. Moreover, the ability of discovering fast and 
slow modes by the proposed method, and the reconstruction based on these modes can be taken as 
functional segregation and functional integration measurements. 
Conclusion: In short, we show that it is possible to characterise the spatial and temporal patterns of 
RSNs in individual subjects using an equation-free data-driven method, namely, MrDMD. By using 
the reproducibility property of this method we can easily extract the patterns in group levels as well, 
and further cluster similar subnetworks of different fMRIs. 
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Background and Aim: Lateralization of the nervous system, observed in many vertebrates, 
invertebrates, and, at its most complex form, in humans, is defined by the specialization or 
localization of brain functions on one hemisphere. Previous literature strongly suggests language and 
some emotional processes are functionally and structurally lateralized. Furthermore, some studies 
have demonstrated a potential link between personal characteristics (such as 
introversion/extroversion) and brain laterality. For instance, mixed-handedness, indicating less brain 
laterality, has been reported to be positively correlated with introversion. In this study, we used the 
Human Connectome Project database from 1200 subjects to investigate the relationship between the 
extent of introvert/extrovert traits possessed by an individual and the laterality of brain activity 
during language and social tasks.  
Methods: The degree of introversion/extroversion was measured as a part of the NEO-Five Factor 
Inventory, and the brain activity during language and social tasks was obtained from task functional 
magnetic resonance imaging data. Laterality was computed as the difference of voxel activations, 
between left and right hemispheres, in significantly active regions during each task. Moreover, we 
compared the laterality in highly introverted and extroverted subjects (more than one standard 
deviation away from the mean). 
Results: We found no significant correlation or a nonlinear relationship between 
introversion/extroversion score and laterality during language and social tasks. Comparison of the 
highly introverted and extroverted subjects did not show substantial difference as well. 
Conclusion: Although our results did not demonstrate a linear or nonlinear relationship between 
the two factors, we believe further research on this topic can be useful, as brain laterality and 
introversion/extroversion are features that are altered in many psychological disorders like 
schizophrenia. Thus, finding a connection between these features, not only provides insights into 
the underlying mechanisms of such disorders but also helps create novel diagnostic tools. 
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Background and Aim: Background and aim: Reactivation of acetylcholinesterase (AChE) enzyme, 
after acute exposure to organophosphate (OP) pesticide, has a pivotal role in the clinical 
management of OP poisoning and neurotoxicology. Oximes as the classical AChE reactivators have 
some pharmacokinetics/pharmacodynamics disadvantages. Recently introduced non-oxime 
derivatives have shown promising efficacy in the reactivation of AChE. In this study we aimed to 
evaluate the in vitro efficacy 4-amino-((2-diethylamino)methyl)phenol (ADOC) derivative 
(compound A). 
Methods: methodology: The compound A was chemically synthetized starting with 4-aminophenol 
reagent. Freshly prepared healthy mice‘ brain homogenate supernatant samples were spiked by either 
60 µg/mL diazinon (DZN) or vehicle (ethanol) and after 10 min compound A (100 µg/mL) was 
added to the test tubes. After 15 minutes incubation in room temperature the supernatant AChE 
activity was measured using Ellman method and reported against each sample protein concentration.  
Results: The AChE activity in brain tissue homogenate was inhibited about 44% by DZN. The 
activity of AChE in DZN+compound A treated group was not significantly different from the 
control group. These results showed that compound A successfully reactivated the brain AChE in 
vitro.  
Conclusion: Conclusion: According to our results, compound A seems to be a promising AChE 
reactivator candidate with minor side effects. For conducting the clinical trial in human, further 
toxicological studies on this compound are strongly recommended to be performed. 

Keywords: Acetylcholinesterase, Cholinesterase reactivator, Diazinon, Non-Oxime, neurotoxicity, 
in vitro 
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Background and Aim: Dysphagia in elderlies post stroke is prevalent and will increase the risk of morbidity and 
mortality. Therefore, scientists emphasized for early intervention. Behavioral therapy has a long history for 
dysphagia management but, there are still some debates about its effectiveness. Therefore, scientists recommended 
complementing these techniques with neurostimulation procedures such as transcranial Direct Current Stimulation 
(tDCS). Stimulating brain regions with tDCS showed promising results in dysphagia management. The most 
popular regions of stimulation are intact pharyngeal sensory motor cortex or pharyngeal motor cortex while, 
scientists recommended to investigate the effectiveness of different montages and regions. Supramarginal gyrus 
(SMG) is amongst the regions which can play important role in swallowing function. The aim of our study is to 
investigate the effectiveness of anodal stimulation of intact SMG with tDCS in elderly stroke patients who suffer 
from dysphagia. 
Methods: This was a parallel, concealed, double – blinded randomized clinical trial in which 31 elderly patients 
(≥65 y/o) were randomized into 2 groups and received behavioral therapy online with tDCS for 20 minutes in 5 
sessions. The real group received 20 minutes of stimulation (2 mA, intact SMG) while the sham group received 
only 30 seconds of stimulation with the same montage. The primary outcome measures were the Mann 
Assessment of Swallowing Ability (MASA) and Functional Oral Intake Scale (FOIS). All the patients were assessed 
before and after treatment. The study was approved by Kerman university of Medical Sciences Ethics Committee.  
Results: The mean age of participants Was 77.58 (SD= 6.92, Minimum= 67.00, maximum= 94.00). There was no 
significant difference between groups regarding age (p – value= 0.44), sex (p – value= 0.81), days after stroke to be 
included in the study (p – value= 0.40), NIHSS score (p – value= 0.42), region of stroke (p – value= 0.45), side of 
stroke (p – value= 0.66), MASA scores (p – value= 0.32) and FOIS level (p – value= 0.09) at the baseline. 
According to the MASA score both groups improved significantly after treatment (p= 0.001 in both groups) but 
the improvement in the real group (mean= 175.64, SD= 20.78) was significantly higher (p- value = 0.002) than the 
sham group (mean= 135.23, SD= 36.35). According to the FOIS level more than half of the patients in the real 
group (57.10%) reach level 6 or 7 which indicates reaching total oral diet with the least limitations while in the 
sham group only 17.60% of the patients reach such a level which was significantly higher in the real group (p- 
value= 0.031).  
Conclusion: This was the first study which investigates SMG stimulation for dysphagia post stroke elderlies. SMG 
is amongst somatosensory association cortex which is pivotal for central processing of proprioception. Studies in 
stroke patients showed that SMG might be crucial for coordination of swallowing. SMG deficit was associated 
with impaired laryngeal vestibular closure, pharyngeal residue and cough response. According to our results 
stimulating this region may be considered as an option for dysphagia management.  

Keywords: Deglutition, Dysphagia, post stroke, Elderly, tDCS 
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Background and Aim: Tinnitus is a perception of sound without external stimuli, with a 
prevalence of about 20% has a negative impact on social life and mental health. In addition to the 
auditory system, tinnitus affects other parts of the brain that are involved in perceptual, attention, 
behavior and emotional processes, and therefore such patients are usually prone to various 
behavioral and psychological disorders such as depression, anxiety, psychosis, and disorders in their 
moods,social interactions, sexual problems, etc. Tinnitus-related psychological disorders are difficult 
to assess in the human population because longitudinal data are usually not available and there are 
many uncontrolled factors such as lack of information related to age, sex, severity of hearing loss or 
tinnitus and their causes. In addition, it is not clear whether a negative emotional response to 
tinnitus is a result of tinnitus or personality traits. Answering these ambiguities can be effective in 
improving the understanding of the mechanisms and approaches to tinnitus treatment. Although 
animal models are commonly used to examine the auditory aspects of tinnitus perception, it is 
important to examine the effect of tinnitus on emotional, social, personality, and sexual behaviors in 
the incidence of tinnitus-induced psychological disorders. So, In this study, we tried to evaluate the 
effect of salicylate on the induction and persistence of tinnitus in both acute and chronic models 
with two objective behavioral and electrophysiology tests .Then we examined its effects on 
psychological disorders. Methods: In this study, 28 male Wistar rats were divided into two groups: 
acute tinnitus (saline = 7, salicylate = 7) and chronic tinnitus (saline = 7, salicylate = 7). After 
confirming the model with PPI (Pre pulse inhibition),GPIAS (Gap Pre pulse Inhibition of the 
Acoustic Startle Reflex) and ABR (Auditory Brainstem Response) evaluations, the effect of acute 
and chronic tinnitus on mood and social interactions disorders, was evaluated and compared by the 
open-field test. Results: Comparison of mean percentage of inhibition of GPIAS evaluation before 
and after injection in salicylate group in acute tinnitus model,7 hours after salicylate injection (400 
mg / kg) and in chronic tinnitus model,14 days after salicylate injection (200 mg / kg- twice daily ) 
Was significant and indicated the induction of tinnitus, which was also confirmed by reducing the 
latency ratio of ABR waves. Evaluation results of social behaviors (including: number and total time 
of a male (same sex) partner following, number and total time of partner grooming, number and 
total time of struggle with partner, number of partner sniffing) and rate of animal violence and 
aggression (including: number of attacks To the partner, the latency time to the first attack on the 
partner, the number of fisting or palming to the partner) before and after modeling was significant 
too. Conclusion: Tinnitus disrupts the animal's relationship by reducing social interactions and 
increasing aggressive behaviors, which in turn causes anxious situations. In addition, tinnitus can 
impair the perception of other rats' vocalizations, which in turn reduces exploratory behavior, 
increased violence, anxiety, and depression. 
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Background and Aim: Many people play video games for entertainment, but excessive video 
gaming can lead to video game addiction (VGA).Excessive video gaming causes adverse effects on 
mental and physical health and can lead to auditory hallucinations, anxiety, wrist and neck pain, and 
seizure [2]. Moreover, studies have demonstrated that individuals with VGA show impairment in 
some cognitive functions such as executive function, inhibition, attention, working memory, and 
decision-making. This study aimed to investigate proactive control by selective stop-signal task in 
individuals with VGA who play action video games. The results of this study may provide new 
insight for any clinical therapy that targets motor inhibition 
Methods: Thirty video game (action video games)-addicted subjects and 30 matched healthy 
controls participated in the study, whom were tested by the selective stop-signal task 
Results: The main results revealed that the VGA group had significantly more problems in 
preparatory processes and proactive stop trials, showing that VGA has a negative effect on proactive 
control. That revealed by more errors in proactive trials and longer stop signal reaction time 
Conclusion: The findings of the current work indicate that excessive video gaming might affect the 
time needed to stop processing in cognitive and motor levels. In addition, more choice errors in stop 
trials may show problems in proactive control. 

Keywords: video game addiction, proactive control, stop signal task 
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Background and Aim: ADHD is a clinically complex and heterogeneous disorder of childhood 
characterized by inattention, impulsivity, and/or hyperactivity, which often persist into adulthood. 
ADHD occurs because of neurobiological changes such as dysfunction of dopaminergic 
transmission in the striatum and the frontal lobe. These alterations affect executive functions, such 
as motor control, working memory, and inhibitory control. These cognitive impairments can be 
reduced by cognitive training. Cognitive training is ―the process of improving cognitive functioning 
by means of practice and/or intentional instructions‖. It can be also delivered using computers. 
Computerized approaches are actually very useful given that the difficulty and intensity of the 
program can increase or decrease during the training time and according to the child‘s performance. 
Here, we systematically review the effectiveness of computerized cognitive interventions for children 
with ADHD.  
Methods: This review followed the Preferred Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA) guidelines. The studies included in this research have been collected from the 
searching sites (Google Scholar, PubMed, PsycInfo, Science Direct, and Web of Science). The 
search focused on studies published between 2000 and 2021 with no publication language limits. 
Only randomized control trials that included children under the age of 18, were used in this review. 
After initial screening, full-text revision, and study selection, 7 articles were finally included in the 
review. 
Results: The computerized interventions in this article were effective in enhancing cognitive 
functions in children with ADHD. Very little evidence is available on their generalization to other 
essential life skills such as social abilities, as well as the long-term effects of these therapeutic 
interventions. 
Conclusion: This paper concludes that computerized intervention can be used as a complementary 
treatment with medications. It is a promising therapeutic instrument for improving cognitive 
functions in children with ADHD.  
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Background and Aim: Parkinson's disease (PD) is a progressive neurodegenerative disorder caused by the 
destruction of the dopaminergic neurons in the nigrostriatal pathway, leading to motor-behavioral 
complications. Cell therapy has been proposed as a promising approach for PD treatment using various 
cellular sources. Despite a few disadvantages mesenchymal stem cells (MSCs) represent, they have more 
auspicious effects for PD cell therapy. Since the effect of as well as the simultaneous comparison of the effect 
of conjunctival mesenchymal stem cell (CJ-MSCs) in the form of neuronal-induction (iCJ-MSCs) and 
microfluidic encapsulated on PD complications, has not been investigated, the present study has aimed for 
the first time, examine the effect of CJ-MSCs and iCJ-MSCs in the form of encapsulated and noncapsulated 
on the improvement of PD symptoms and also its effect on the expression of tyrosine hydroxylase in the 
striatum.  Methods: Parkinson's was induced by stereotactic injection of 6-hydroxydopamine (6-OHDA) into 
the right medial forebrain bundle (MFB: AP: -4 mm from bregma, ML: 1.8 mm from the midline, DV: 8.8 
mm from the skull). An apomorphine-induced rotation test was used to confirm the model establishment. 
After PD model confirmation, green fluorescent protein (GFP) labeled CJ-MSCs and induced CJ-MSCs 
(microfluidic encapsulated and non-capsulated) were transplanted into the rats' right striatum. Two weeks 
after transplantation (week 0), the rotation, rotarod, and open field tests were assessed. The rotation test was 
repeated on weeks 2, 4, 6, and 8. Rotarod and open field tests were repeated at the end of weeks 4 and 8. 
Additionally, the immunohistochemistry technique was used for identifying tyrosine hydroxylase (TH). 
Results: The induced cells represented pyramidal shape with cell appendages. Also, during the 
differentiation, axons and dendrites-like appendages were observed in them. On the other hand, synaptic-like 
cellular contact and neural networks also appeared in some induced cells. Transplantation of induced and 
non-induced CJ-MSCs, both microencapsulated and non-capsulated forms, resulted in a significant reduction 
in the number of contralateral rotations, significant increase in locomotion, rearing and rats' retention time on 
the rotating rod compared to the PD model and vehicle groups Additionally, cell' neuronal induction into 
pseudo-neuronal cells and microencapsulating turned them more effective in rotations number reducing, 
improving the animal's balance, and increasing TH+ cells compared to non-induced cells. Conclusion: It can 
be concluded that CJ-MSCs therapy can have protective effects against PD complications and nerve 
induction of cells due to their ability to express dopamine. On the other hand, CJ-MSCs microencapsulating 
leads to enhance even more protective effect of CJ-MSCs. However, confirmation of this hypothesis requires 
further studies and investigation of these cells' possible mechanisms of action. 
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Background and Aim: Lissencephally is rare genetic neurodevelopmental disorders. In this study, 
it was aimed that the process of occupational therapy in 1-year old case with lissencephally be 
shared.  
Methods: The aim of this study presents the results of the 1-year-old occupational therapy process 
in case with lissencephally. The 1-year-old male case was born at term, by normal delivery. That was 
first delivery of the mother.  
Results: The mother in question had no serious disease throughout his pregnancy. There is nobody 
else within the family who has this anomaly. The case was diagnosed with lissencephally when he 
was 4 months old.  
Conclusion: The importance of this Article is Rare and It was aimed that first report about OT 
intervention in lissencephally. 
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Background and Aim: Inhalant misuse is a worldwide problem, especially among adolescents. 
Toluene is the most widely misused inhalant. Adolescence is a critical growth period, and inhalant 
abuse has been associated with growth impairments, including reduced body weight and height. 
Exposure to inhalants that contain toluene during adolescence and early adulthood appear to 
differentially affect brain maturation and behavioral outcomes, although recovery can occur 
following abstinence. 
Methods: In the present study the influences of toluene intoxication on quantity of the pyramidal 
and granular cells in hippocampus was analyzed in young and adult rats. An inhalation route of 
intoxication was used in our experiments - animal inhaled toluene until attaining a sidewise laying 
position. This procedure was performed in the closed glass container, in which air was beforehand 
saturated with the toluene vapors. Experiments was carried out on two age groups: one- and two-
months age rats. Inhalation period was 40 days, each age group consisted of sixteen animals and was 
divided into the two subgroups: I - control animals (n=8), II - experimental animals (n=8).  
Results: The results obtained showed that number of the pyramidal neurons decreases by 25% (p < 
0. 05) and by 30 % (p < 0. 5) against the control in CA-1 and CA3 fields of the subgroup II of the 
younger animals only. In the dentate fascia number of the granular cells does not change in either 
age group. 
Conclusion: Exposure to inhalants that contain toluene during adolescence is particularly dramatic. 
Consequently, the negative implications of adolescent inhalant abuse likely relate to the vulnerability 
of the maturing brain. Loss of pyramidal cells in the CA-3 field will induce deterioration of the 
hippocampal neural circuits and destroy of memory and learning processes in animal models.  
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Background and Aim: Alzheimer's is one of the most common neurodegenerative disease that is 
characterized by progressive destruction of neurons in certain areas of the brain such as the 
hippocampus that are involved in memory and learning. In this study, the role of nitric oxide (NO) 
precursor L-arginine against Alzheimer's induced by administration of AlCl3 in the rat‘s dorsal 
hippocampus (dH) was investigated. 
Methods: Animals (male Wistar rats) were intra-CA1 injected AlCl3 (1-200 μg/rat), under 
stereotaxic surgery. After a week of recovery, the animals were tested using a novelty seeking 
behavior in the place conditioning box. The task consists three stages including familiarization (day 
1), confinement (days 2, 3, and 4), and test (day 5). The time spent in two parts of the box and 
sniffing, rearing, grooming and compartment entering from one side of the two-part box to the 
other part were measured and compared between stages 1 and 3. Animals first were accustomed 
with the device for 10 min, and then in stage 2, which lasted for three days were restrained only on 
one part, twice per day (30 min each time with 6 h interval), and in stage 3 (10 min) received L-
arginine (0.05-25 μg/rat) in the dH. Control group received saline (1 μL/rat) in the region. The 
behaviors of all animals were recorded using an Ethovision setup and the records were analyzed by 
analysis of variance (ANOVA) with α=0.05. 
Results: According to the present data, intra-CA1 injection of AlCl3 increases the stop time of rats 
in the non-confined (novel part) of the box without significant change in locomotor activity. Pre-test 
administration of L-arginine to the rat‘s dH retrieves memory of day 1 (unbiased stop time) without 
a significant change in compartment entering. 
Conclusion: L-arginine as a precursor of NO probably enhances memory recall by activating 
neuronal NO synthase enzyme and increasing extracellular NO levels in the dH. 
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Background and Aim: A substantial body of evidences indicates that methamphetamine (METH) 
abuse can lead to persistent and serious cognitive dysfunction. Preclinical studies and early pilot 
clinical investigations have suggested that Atomoxetine, a cognitive enhancer may be useful in 
improving of cognitive dysfunction. The present study evaluated whether Atomoxetine would effect 
on cognitive dysfunction in METH dependent patients. 

Methods: Participants with methamphetamine dependence (N =86) which were on methadone 
maintenance therapy were enrolled in a double-blind, placebo-controlled randomized clinical trial. 
All of the subjects were categorized into two subgroups: either Atomoxetine (40 mg/day) (n=45) or 
placebo (n=41). participants were treated as outpatients for 8 weeks. They completed at the first and 
each monthly visit the Cognitive Abilities Questionnaire for assessing the cognitive functions. The 
data were analyzed using Independent sample t test, Mann Whitney test and chi square with SPSS 
version 20.0. 
Results: This study revealed that, atomoxetine treatment improved some of the cognitive 
dysfunctions in methamphetamine users including memory, inhibitory control, selective attention, 
decision making, planning, sustained attention, and cognitive flexibility in methamphetamine users 
(p<0.05), but the social cognition improvement was less than others (p=0.107). There were only 
mild side effects in placebo and Atomoxetine groups. 
Conclusion: The findings show the efficacy of atomoxetine for improving the cognitive 
dysfunction in methamphetamine users and suggest potential efficacy of atomoxetine for treating 
them. 
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Background and Aim: To implement more effective individual treatment approaches and predict 
treatment outcomes, there is a significant need to better understand the cognitive and behavioral 
guiding mechanisms in methamphetamine use disorders (MUDs). Methamphetamine-dependent 
individuals have difficulty performing instrumental learning-based tasks even after abstaining. One 
of the high-level and complex cognitive functions that its maladaptive patterns may be effective in 
relapse is instrumental learning that can modulate decision-making under certain conditions. The 
aim of the present study was to investigate the ability of instrumental learning in individuals with a 
history of methamphetamine dependence compared to their normal counterparts.  
Methods: After initial screening and selection by purposive sampling method, 20 methamphetamine 
abusers and 20 healthy people were selected and entered the main stage of the study, which was a 
performing modified version of probabilistic learning task (PLT). PLT has two-phase including 
training and test phases.  
Results: Cognitive modeling of the main components of the task, which including the choice and 
response time in the first phase, showed that the methamphetamine abuses significantly had less 
accuracy than their normal counterparts, and they cannot use the consequences of their choice to 
learning. These people had less reaction time in choosing the profitable options, which shows the 
uncertainty in their choice. Also, these people cannot modulate their reaction time and decision-
making components like drift rate, which show information accumulation by learning. The results of 
the second phase also demonstrated that individuals with a history of methamphetamine use were 
more willing to learn from rewards than punishes. 
Conclusion: Due to the effects that methamphetamine has on the feedback processing mechanism 
in the brain, it seems that people with a history of using this substance have difficulty learning from 
feedback. Also, considering that these people are less inclined to learn from negative feedback, it 
seems that the approaches that enhance the learning of these people from negative feedback are 
more effective and practical. 

Keywords: Reward system, instrumental learning, feedback processing 
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Background and Aim: Alzheimer‘s disease (AD) is the most progressive form of 
neurodegenerative disease resulting in behavioral and psychological disorders. Aluminium has been 
suggested as a major risk factor for the etiology, pathogenesis, and progression of AD. The present 
study was designed to assess the possible protective effects of p-coumaric acid (p-CA), a phenolic 
compound, on neurobehavioral functions in an AD rat model induced by aluminium chloride 
(AlCl3).  
Methods: Both AlCl3 (100 mg/kg/day, P.O.) and p-CA (100 mg/kg/day, P.O.) treatments were 
given for six consecutive weeks. During the sixth-week period of the study, behavioral functions 
were evaluated using open-field test (OFT), elevated plus-maze (EPM), and forced swimming test 
(FST). Subsequently, superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx), 
and malondialdehyde (MDA) concentrations, and also histological changes were assessed in the 
cerebral cortex and hippocampal regions of the rats.  
Results: Interestingly, p-CA consumption reduced anxiety/depression-like behaviors and 
ameliorated exploratory/locomotor dysfunctions in the rats treated with AlCl3. Treatment with p-
CA also increased SOD, CAT, and GPx activities, decreased MDA level, and prevented neuronal 
loss in the AlCl3-treated rats.  
Conclusion: The results suggest that p-CA was able to improve neurobehavioral dysfunctions 
induced by AlCl3 in rats, possibly through its anti-oxidative and neuroprotective effects. 

Keywords: Alzheimer‘s disease, Aluminium chloride, P-coumaric acid, Neurobehavioral functions, 
Rat 
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Background and Aim: A brain-computer interface (BCI) provides a link between the human brain 
and a computer. The task of discriminating four classes (left and right hands, feet and tongue) of 
motor imagery movements of BCI is still challenging because most imaginary movements in the 
motor cortex have close spatial representations. We aimed to comparison of EEG signal 
decomposition method for BCI competition IV dataset 2a that is four-class motor imagery dataset .  
Methods: BCI consists of different parts like preprocessing, feature extraction, and classification 
which each one has some challenges in its design. Combine ICA and fix sized filter bank of instead 
simple filter which was applied several times, to overcome its weaknesses. Shrinkage estimator based 
common spatial pattern (CSP) is applied to overcome disadvantages of conventional CSP. Shrinkage 
estimator is a procedure to estimate covariance matrix that regularizes CSP versus overfitting and 
the best one is shrinkage estimator based variance CSP (SVCSP). Enhanced one versus one (OVO) 
structure is applied to classify EEG-based multiclass motor imagery signals. Then select best 
performing feature set for that particular type of model by using Sequential Forward Feature 
Selection (SFFS). 
Results: ). Also, Adaptive Boosting (ADABOOST) with decision trees as the weak learners have 
been proposed to improve performance . The best achieved classification accuracy is 0.65 in kappa 
criterion.  
Conclusion: The EEG signal of one of the subjects is applied to control real wheelchair semi-
online. The accuracy of recognition commands of moving to left, moving to right, moving straight, 
and stop. 

Keywords: brain-computer interface (BCI), common spatial pattern (CSP), shrinkage estimator, 
wheelchair controlling, classification structure 
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Background and Aim: Many studies have shown that PVC  has toxic effects. Tocopherol is an 

antioxidant that functions  by  scavenging toxic free radicals. The aim of this study was  to the effect 

of tocopherol against PVC- induced cell death in the dentate gyrus of the hippocampus.  

Methods: In this study, 18 male Wistar rats were  randomly divided into 3 groups (n=6) including 

control, PVC   (1000 mg/kg),  PVC plus Tocopherol. The administration routes were oral for 40 days. 

At the end of the   examination, rats were euthanized and the hippocampus was  removed 

and  transferred to 10%  formalin and then stained by tunel  and crystal violet. Data were analyzed 

by  SPSS software and Tukey  test.  

Results: The present results showed that administration of  PVC was associated with a decrease 

in  neurogenesis and  an increase in apoptosis in the dentate gyrus. Tocopherol exposed rats 

enhanced  neurogenesis and suppressed  apoptosis in the hippocampus and dentate gyrus. The 

dentate gyrus  Apoptotic Index in the PVC group was significantly higher than the other groups. 

Also, administration  of tocopherol decreased DG apoptotic Index in the combined group compared 

with the PVC group.  

Conclusion: The present study demonstrated that rats exposed to  PVC displayed a significant 

increase in dentate  gyrus  apoptotic neuron cells. The most important finding of this study was the 

protective effects of  tocopherol on PVC-Induced apoptosis in the DG. Its protective effects on 

nerve tissues are scavenging  free radicals and stabilizing neuronal and glial cells membrane. 

Exposure to PVC can cause   hippocampus and dentate gyrus damage, while tocopherol, as a 

protective agent, may reduce the  destructive effects of  PVC in the rat dentate gyrus.  
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Background and Aim: G-CSF is a potent hematopoietic factor that enhances survival and drives 

differentiation of  myeloid lineage cells, resulting in the generation of neutrophilic granulocytes. 

Recently, it  has been reported that G-CSF has a dual activity that is beneficial both in decreasing 

acute  neuronal degeneration and enhancing long-term plasticity in  the CNS.  
Methods: Due to those effects and the ability of G-CSF to cross the intact blood-brain barrier, we 

used G-CSF with other treatments for treating acute and chronic neurodegenerative  disorders in 

animal models of stroke, and Parkinson's disease (PD)  
Results: Treatment of G-CSF exerts neuroprotective effects on damaged neurons throughout 

the  suppression of the mitochondrial stress and endoplasmic reticulum (ER) stress and 

maintains  cellular homeostasis by reducing pro-apoptotic proteins and increasing anti-

apoptotic  proteins. GCSF attenuated inflammation in the CNS. More recent studies have shown the 

presence of the  G-CSF/G-CSF-receptor (G-CSFR) system in the brain and roles in 

neuroprotection, neural tissue repair  as well as improvement in functional recovery have been 
described. G-CSF exerts potent anti-apoptotic activity in neurons that appear largely responsible for 

its neuroprotective effects in acute  injury models. There is a debate on the role of G-CSF-stimulated 

hematopoietic stem cells that may  migrate to the injured CNS. 
Conclusion: We used GCSF combination therapy with other therapies such as cryotherapy, 

mesenchymal stem cell,  and intravenous lipid emulsion achieved better results than the use of GCSF 

alone.  
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Background and Aim: Orexins (hypocretins) are excitatory neuropeptides mainly produced by 
neuronal clusters in the lateral hypothalamus and propagate all brain regions such as the 
hippocampus. It has been shown that the orexinergic system plays a role in the modulation of pain 
which makes it a candidate for pain suppression. Besides, orexin receptors are activated in various 
stressful conditions. Stress activates multiple neural pathways and neurotransmitters that often 
suppress pain perception, the phenomenon called stress-induced analgesia (SIA). The other 
interesting evidence defined that the Cornu Ammonis 1 (CA1) region of the hippocampus 
participates in the modulation of both pain and stress. Therefore, the present study examined this 
hypothesis that CA1 orexin-1 receptor (OX1r) may play a modulatory role in the development of 
SIA in the tail-flick and the formalin test as animal models of acute and persistent inflammatory 
pains, respectively.  
Methods: Adult male Wistar rats weighing 230–250 g received different doses of OX1r antagonist 
(SB334867, 1, 3, 10, 30, and 100 nmol) into the CA1 region through an implanted cannula, 5 min 
before exposure to 6 min forced swim stress (FSS). After that, for the inflammatory pain model, 
formalin was injected into the hind paw of the rats and their pain-related behaviors were recorded 
drug 60 min. Another group of rats individually experienced acute pain through tail-flick tests and 
pain thresholds were recorded 5, 15, 30, 45, and 60 min after FSS.  
Results: The results indicated that FSS exposure elicits antinociception in both acute and persistent 
inflammatory tests, however, microinjection of SB334867 as the OX1r antagonist into the CA1 
before exposure to stress prevented stress-induced analgesia.  
Conclusion: These findings show that intra-CA1 orexinergic system has a good potential to control 
SIA through OX1r in acute and persistent inflammatory pains. 

Keywords: Pain, Orexin-1 receptor, CA1 region of hippocampus, Stress-induced analgesia, Forced 
swim stress, Tail-Flick test, Formalin test, Rat 



 

121 
 

Count: 123 
Abstract ID: 5 
subject: Neuropsychiatry and Psychology: Schizophrenia 
Presentation Type: Poster 

Serotonin transporter functional polymorphisms potentially increase risk 
of schizophrenia separately and as a haplotype 

Submission Author: Rana Ghamari 

Rana Ghamari1, Fatemeh Alizadeh2 

1. Department of Genetics, Faculty of biology, Kharazmi university, Tehran, Iran 
2. Department of Genomic Psychiatry and Behavioral Genomics (DGPBG), Roozbeh Hospital, School of 

Medicine, Tehran University of Medical Sciences (TUMS), Tehran, Iran 

Background and Aim: Schizophrenia (SCZ) is a severe, disabling psychiatric disorder whose exact etiology has 
remained an enigma. However, the major contribution of genetic factors to its occurrence is undeniable. Despite 
the multiple genes and pathways taking apart in the incidence and severity of SCZ, the involvement of monoamine 
neurotransmitters has been one of the most probable theories for decades. Up to now, many studies have 
discovered the association of schizophrenia and its comorbid symptoms with functional polymorphisms lies within 
serotonin reuptake pathway genes such as serotonin transporter (5-HTT) and monoamine oxidase A (MAOA). 
Here, we examined the association of three variable number tandem repeats (VNTR) functional polymorphisms in 
MAOA and 5-HTT with schizophrenia in the Iranian population. Methods: 5 ml peripheral blood was collected 
from Two hundred and forty-one subjects with schizophrenia and three hundred and seventy age and sex-matched 
healthy controls. DNA extracted using the salting-out method. Genotyping of MAOA uVNTR, 5-HTTLPR, and 
STin2 was performed by polymerase chain reaction (PCR) with locus-specific primers. Afterward, following the 
PCR step, PCR products ran on 2.5% agarose gel electrophoresis, and finally, the results were confirmed by 
running the PCR product on 8% sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE). R 
version 4.0.4 conventional commands, ggplot2, dplyr, and Haploview software were used for statistical analysis. 
Results: We did not observe any significant association between MAOA promoter uVNTR and schizophrenia 
neither in males nor females (males: ?-squared = 1.38, df = 1, p-value chi-squared = 0.70/ females: ?-squared = 
4.33, df = 1, p-value chi-squared = 0.22). However, we found that ―S‖ allele in 5-HTTLPR (Chi -squared = 4.94, 
df = 1, p-value chi-squared = 0.026, Odds ratio = 1.60, p-value Fisher‘s exact = 0.02) and 12 repeats in STin2 (Chi 
-squared = 15.25, df = 1, p-value chi-squared = 9.38*10-5, Odds ratio = 3.85, p-value Fisher‘s exact = 3.26*10-5) 
significantly associated with schizophrenia. The results extracted from logistic regression determined that 
S/STin2.12 and STin2.12 alone, significantly increase risk of schizophrenia in Iranian population (total: estimate = 
-0.13, t value = -3.13, p-value = 1.80*10-3). Besides, Haplotype analysis illustrated that also 5-HTTLPR-STin2 are 
in linkage disequilibrium (LD) and make a haplotype block (S-12), but in cases, stronger LD observed in 
comparison with control group(total: p-value chi-squared = 2.20*10-16, D‘ = 0.57, LOD = 23.20, r2 = 0.14/ 
cases: p-value chi-squared = 2.20*10-16, D‘ = 0.62, LOD = 8.12, r2 = 0.16/ controls: p-value chi-squared = 
2.20*10-16, D‘ = 0.53, LOD = 14.69, r2 = 0.13). Gender stratification suggests that these findings except 
haplotype association observed in males but not females (males: estimate = -0.15141, t value = -2.991, p-value = 
0.00293). Conclusion: In conclusion, the above-mentioned results could shed a light on the considerable role of 
serotonin transporter pathway genes functional polymorphisms on increasing the risk of developing schizophrenia, 
especially in males. This observation is probably mediated by 5-HTT expression alteration and methylation 
modification. Further and more extensive studies are required for the confirmation of 5-HTTLPR and STin2 
polymorphisms as schizophrenia biomarkers. 

Keywords: Schizophrenia, association study, variable number tandem repeat (VNTR), 5-HTTLPR, 
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Background and Aim: Social exclusion is a painful experience and refers to being ignored or 
rejected emotionally or physically through social interactions. Previous studies suggest some 
alteration in excluded individuals‘ emotions, cognitive functions and behaviors. For example, 
exclusion can lead to emotional numbness. Some studies also have reported that social cues are 
attended, perceived and interpreted differently by the excluded individuals due to their different 
levels of motivation for social re-affiliation and emotion distress. Emotional facial expressions are 
one of the most important social cues and having difficulties in their recognition can lead to 
impaired socio-emotional reciprocity in social interactions. Recognition of emotional facial 
expressions is crucial, particularly when dealing with ambiguous expressions which are more 
complicated in nature. This research investigated the impact of social exclusion on recognition of 
ambiguous emotional facial expressions. 
Methods: Data were collected from 70 healthy participants (Female = 40, M Age = 27.5, SD Age = 
3.83). Participants were randomly assigned to inclusion (future-belonging) and exclusion (future-
alone) conditions. A future alone paradigm was applied, in order to manipulate the social exclusion. 
Also, Participants' self-reported affects were recorded using the Positive and Negative Affect 
Schedule (PANAS). Following exclusion/inclusion manipulation and completing manipulation 
check (Need threat scale), participants were presented with morphed facial expressions (Happy, 
Angry, Sad and Neutral), in order to assess their emotion recognition bias. 
Results: Socially excluded participants indicated less accuracy in all intensities of sad responses (in 
Neutral to Sad condition) (All Ps < 0/05). Additionally, participants in the exclusion group indicated 
lower scores in the belongingness and meaningful existence subscales (the need threat scale) than 
inclusion group (All Ps < 0/05). Finally, no difference was found between exclusion and inclusion 
groups for PANAS (P < 0/05). 
Conclusion: The results of this study suggested that 1) Social Exclusion can lead to social cognition 
alteration. 2) Excluded individuals seem to have more difficulties with processing sadness which 
probably indicates an empathy impairment due to emotional numbness. 
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Facial Emotion Recognition 



 

123 
 

Count: 125 
Abstract ID: 161 
subject: Neuropsychiatry and Psychology: Mood Disorders 
Presentation Type: Poster 

Classification of mental disorder based on EEG signals by using deep 
learning framework: a systematic review  

Submission Author: Mohsen Gharibnaseri 

Mohsen Gharibnaseri1, Habib Yousefirad1, Hadi Vaezi1, Reza Rostami2, Abdol-Hossein Vahabie3 

1. School of Electrical and Computer Engineering, College of Engineering, University of Tehran, Tehran, Iran 
2. Professor, Department of Psychology, University of Tehran, Tehran, Iran 
3. Cognitive Systems Laboratory, Control and Intelligent Processing Center of Excellence (CIPCE), School of 

Electrical and Computer Engineering, College of Engineering, University of Tehran, Tehran, Iran 

Background and Aim: Recently, conducted studies demonstrate that mental disorders becoming 
exceedingly prevalent. Today biomarkers can play a prominent role in the diagnosis of mental disorders. One 
of these biomarkers is EEG‘s biomarker. Electroencephalography (EEG) is a non-invasive measure of 
neuronal electrical activity in the brain. EEG is a promising diagnostic tool for disorders of the central 
nervous system since it is low cost, non-invasive, and easy to operate. On the other hand, deep learning 
methods have reached a human-level performance such as object recognition and there are very promising 
results in the clinical application of deep learning. So, in this study, we try to review the recent progress in 
using of deep learning framework in the classification of EEG signals as a popular biomarker in investigations 
of mental disorders. 
Methods: We systematically searched the electronic databases, including PubMed, Scopus, and EMBASE 
from 2010 to 23th of October 2021. The keywords included are ―(EEG OR "electroencephalogra*") AND 
("deep learning" OR "neural network*" OR "representation learning" OR "convolutional neural network*" 
OR ConvNet OR CNN OR "recurrent neural network*" OR RNN OR "long short-term memory" OR 
LSTM OR "generative adversarial network*" OR GAN OR autoencoder OR "restricted Boltzmann 
machine*" OR "deep belief network*" OR DBN)‖. The initial search returned 4941 studies which written in 
English and have been published since 2010.After inclusion and exclusion under specific criteria, 85 journal 
articles that were allocated to mental disorders remained. The criteria that are considered, are ―non-invasive 
EEG, at least 8 channel EEG recorded signal, specifies neural network architecture, only journal articles‖. 
Results: Eighteen articles of the remained studies are dedicated to major depressive disorder which is 
classified between72.56 to 100 percent. Also, eleventh of the studies were devoted to schizophrenia disorder 
which classified between 84.17 to 99.22 percent. Eleven articles are dedicated to Alzheimer which is classified 
between 75.5 to 100 percent. Ten articles are about autism classification which is classified between 91.2 to 
100 percent. Six articles are dedicated to ADHD which is classified between 81.81 to 99.6 percent. Six articles 
are devoted to Parkinson which is classified between 88.5 to 100 percent. The rest of the articles are devoted 
to other disorders that have achieved a classification accuracy of approximately 75 to 100 percent. 
Conclusion: All the results available in the literature reviewed in this work illustrate the applicability and 
promise of DL in improving the diagnosis and classification of patients with major depression, autism, 
schizophrenia, ADHD, Parkinson, and Alzheimer. but in other disorders, the deep learning framework has 
not been applied yet and there is a need to test the performance of deep learning to other mental disorders. 
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Background and Aim: Hereditary spastic paraplegia (HSP) is a group of inherited-neurological diseases, characterized 
by progressive lower-limb spasticity, and weakness. To date, >85 loci and 72 HSP causative-genes have been discovered 
with different patterns of inheritance, including autosomal-dominant (AD-HSP), autosomal-recessive (AR-HSP), X-
linked, and mitochondrial. AD-HSP is the most common type of HSPs, found in ~70%-75% of patients. Among them, 
SPG4, caused by SPAST mutations, is the most common type of HSP, accounts for ~40% of all patients and ~60% of 
AD-HSPs. AR-HSP is found in ~25%-30% of all patients and SPG11, caused by SPG11 mutations, accounts for ~3%-
5% of all patients, 19%-31% of AR-HSPs, and ~75% of all HSP-patients who have radiologic signs of thin corpus-
callosum (TCC). Various types of mutations have been identified via application of whole-exome sequencing (WES) 
method. Despite using WES, genetic analysis has failed in finding causative-genes in ~50% of HSP-cases. Here, we 
report the result of genetic analysis and WES efficiency in a relatively large cohort of 72 Iranian HSP families. 
Methods: DNAs were isolated from peripheral blood leukocytes of 72 Iranian HSP-families. Whole-exome sequencing 
was performed on DNAs of all probands. Preliminary filtering was done to identify all homozygous or heterozygous 
variants, based on the pattern of inheritance. Then, variants that did not affect amino-acid chain or splicing were filtered 
out. Thereafter, SNPs with a minimal allele frequency >0.01 for AR-HSPs and >0.001 for AD-HSPs in the public 
databases were removed. The remaining variants were evaluated based on the American College of Medical Genetics 
(ACMG) criteria. Candidate variants were amplified by PCR and Sanger sequenced in the probands, then screened in the 
family members to co-segregation analysis. Exome copy-number variation (CNV) analysis using GermlineCNVCaller is 
currently in progress in the patients who have not reached a genetic diagnosis.  
Results: We identified the pathogenic/likely pathogenic variants in 40 out of the 72 families. These variants had been 
located in 20 known disease-causing genes, including SPG11 (10 families), SPAST (6), ATL1 (2), SPG7 (2), COQ7 (2), 
CAPN1 (2), KIF5A (2), GJC2 (2), ERLIN1, ERLIN2, ENTPD1, CYP7B1, ZFYVE26, GCH1, CYP2U1, MFN2, 
KIF1B, ALS2, TUBB4A, C19orf12 genes. 
Conclusion: Overall, the research showed the WES power to identification of genetic causes of diseases with high 
genetic heterogeneity like HSP. Single-nucleotide disease-causing variants (SNVs) were detected in ~55% of probands. 
According to previous studies, ~15-20% of HSP cases may be due to CNVs, which is also being set up and perform in 
our study. So, the WES diagnostic-yield might be about 70-75%. In the present study, like previous studies: (1) SPG4 
and SPG11 were the most common types of AD-HSP and AR-HSP. (2) A significant genotype-phenotype correlation 
was observed in SPG4 and SPG11 cases: all SPG11 and SPG4 cases showed TCC presentation in their MRI, and 
anticipation, an earlier onset of disease in successive generations, respectively. In this study, the overall prevalence of 
AR-HSPs and some of their rare types (CAPN1 or COQ7-related diseases) was higher in the Iranian than Western 
populations. This might be due to the high rate of consanguineous marriages in Iran.  

Keywords: Hereditary spastic paraplegia (HSP), Genetic heterogeneity, SPG4, SPG11, Whole-
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Background and Aim: Parkinson's disease (PD) is a complex neurodegenerative disease in which 
the understanding of the underlying molecular mechanisms can be constructive in the diagnosis and 
treatment. Matrix metalloproteinase (MMPs) elevation and damage to the blood-brain barrier (BBB) 
are critical mechanisms involved in the PD separation. Studies have revealed that changes in miR-
149-5p and CoQ10 are associated with BBB damage, and CoQ10 can affect the levels of some miRs. 
Hence, in the present study, we aimed to evaluate CoQ10 and miR-149-5p mimic on miR-149-5p, 
MMPs and TH expression, and behavioral functions of the PD models. 
Methods: PD was induced by injection of 6-OHDA into the rats' Medial Forbrain Bundle (MFB 
AP: -4 mm from bregma, ML: 1.8 mm from the midline, DV: 8.8 mm from the skull). The 
behavioral tests, including the Rotation test, Rotarod test, and Open field test, have been directed 
two weeks after PD induction. Next, the MiR-149-5p mimic (miR-mimic) and CoQ10 have been 
administered to rats. The same behavioral tests have been evaluated two weeks after administration 
to investigate the effect of miR-149-5p mimic and CoQ10. The rats were followed extra four weeks, 
and the behavioral tests have performed again. Finally, the expression of MMPs and miR-149-5p 
genes was measured using RT-qPCR, and tyrosine hydroxylase (TH) was assessed through 
immunohistochemistry analysis.  
Results: According to the obtained results, the level of miR-149-5p has decreased, followed by PD 
induction in rats. RT-qPCR analysis has represented upregulation and downregulation of miR-149-
5p and MMP-2,9, respectively, after miR-mimic and CoQ10 treatment. The treated rats have also 
represented improved motor function and increased TH+ cells in the striatum according to the 
behavioral tests and immunohistochemistry assay. 
Conclusion: Taking together miR-149 and CoQ10 has shown to have an impressive potential to 
prevent damage to dopaminergic neurons caused by 6-OHDA injection through reducing MMP-2,9, 
increased TH expression, and improved motor function. 

Keywords: miR-149-5p mimic, Coenzym Q10, Parkinson's disease, matrix metalloproteinase, 
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Background and Aim: Ischemic stroke is a neurological disorder that occurs due to blockage of 
cerebral arteries and reduced oxygen supply to the brain which leads to damage to brain cells. The 
increase in some factors following cerebral ischemia, especially Matrix metalloproteinase (MMPs) 
and inflammatory factors (such as IL_6 and TNF-α) lead to blood-brain barrier (BBB) damages, 
edema and neuronal death. MicroRNAs, or miRNAs (miR) for short, are short RNAs with a typical 
length of 18-25 nucleotides, which bind to the target gene mRNA to regulate gene expression. Q10 
Coenzyme is an intracellular antioxidant that can be found in types body cells and can also be 
absorbed from the diet. Previous studies have shown that MMP-2,9, IL-6 and TNF-α are miRNA-
149-5p (miR-149) and Coenzyme (Co) Q10 targets. Therefore, in this study, the effect of mimic of 
miRNA-149-5p (mimic miR) and CoQ10 on the expression of metalloproteinase 2 and 9 and 
inflammatory cytokines, also for the first time the effect of CoQ10 on miR-149-5p expression, 
following injury caused by cerebral ischemia is investigated. Methods: Cerebral ischemia was 
modeled by Middle Cerebral Artery Occlusion (MCAO). Male Wistar rats were randomly divided 
into 6 groups: sham (without surgery and treatment), control (MCAO), negative control (NC): 
MCAO + scrambled miR, vehicle: MCAO + Ethanole, first treatment: MCAO + mimic miR, 
second treatment: MCAO + Q10. Each group was divided into 6 subgroups to evaluate neurological 
defects, the volume of tissue damage using 2,3,5-triphenyl tetrazolium chloride (TTC) staining, 
blood-brain barrier permeability using cerebral Evans Blue (EB) staining, edema by measuring the 
percentage of brain water, MMP-2,9 mRNA and miR-149-5p levels using Quantitative Real-Time 
Polymerase Chain Reaction (qRT-PCR) and the levels of IL-6 and TNF-α proteins using ELISA. 
Results: The data obtained from this study showed that the use of mimic miR and Q10 increased 
the level of miR-149, decreased the extent of neurological defects and tissue damage, increased BBB 
integrity, decreased brain water percentage and also decreased the level of inflammatory cytokines 
and MMPs. Conclusion: It seems that the use mimic of miRNA-149-5p and Q10 can have a 
protective effect on the brain by reducing MMPs and inflammatory factors following cerebral 
ischemia and this could lead to a new treatment strategy to reduce the complications of cerebral 
ischemia. 
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Background and Aim: Feeding problems can persist in early term infants born at 37 weeks, and 
early term to term infants may still benefit from oral motor therapy in order to attain successful 
breastfeeding. To decide the impact of the 5 minute premature infant oral motor intervention 
(PIOMI) versus the similar oral stimulation program (15 minute Fucile treatment) on 37-41 week 
infants in the attainment of successful breastfeeding  
Methods: Participants were randomly assigned into two intervention groups (PIOMI or Fucile) and 
a control group. The two groups were compared to a control group. Pediatricians and speech and 
language specialists evaluated when breastfeeding could be attempted. This clinical trial included 
early term to term infants in the neonatal intensive care units (NICUs) of two hospitals in Mashhad, 
who were randomly allocated into two intervention groups and a control group, each containing 17 
infants.  
Results: Infants in both groups were able to attain some breastfeeding from pre to post treatment 
due to natural growth and development (p-value<0.05). However, the more oral motor therapy time 
the infants had, the more likely they were to breastfeed successfully. Therefore the Fucile group had 
a significantly higher number of infants attaining breastfeeding after treatment compared to both 
controls and PIOMI after treatment (p-value = 0.007).  
Conclusion: Infants in both groups were able to attain some breastfeeding from pre to post 
treatment due to natural growth and development (p-value<0.05). However, the more oral motor 
therapy time the infants had, the more likely they were to breastfeed successfully. Therefore the 
Fucile group had a significantly higher number of infants attaining breastfeeding after treatment 
compared to both the control and PIOMI groups after treatment (p-value = 0.007).  
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Background and Aim: A real-time hardware-based simulation of the physiological behavior of the human 
retina can be beneficial in several domains. Various applications can benefit such kinds of simulators, from 
prosthetic eyes to brain simulators. The first step in this design is creating a mathematical model to describe 
equations that imply the dynamical behavior of retinal cells in converting input lights to electrical spikes. A 
biological plausibility retina model, which imitates the physiological behavior of the retina in a response time 
near the actual eye, would require enormous computational power. 
Methods: Different modeling approaches exist in the literature. Some of them utilize large-scale behavioral 
filtering, while others use detailed descriptions for different cells. An intermediate model that combines two 
other approaches would be the best solution to reach both objectives of real-time execution and biological 
plausibility. After specifying the mathematical model, a new step would be necessary to reform the equations 
and make them suitable for hardware design. Thanks to parallelism capacities, hardware design can massively 
accelerate the execution time of the retina simulation. However, several limitations emerge at this step, which 
the most critical ones are the explosion in memory utilization and power consumption. To overcome these 
limitations a proper approximation computing would be inevitable. Therefore, a large number of 
mathematical equations and computation algorithms will be rewritten at this step. Moreover, by inspiring 
from biological phenomena, such as cell distribution in the macula of the retina, we can heuristically diffuse 
the approximation errors to less dense areas of the retina and keep the total accuracy acceptable. 
Results: To compare the performance of the original mathematical model with the approximated one, we 
consider a retinal model with 10000 spiking neurons at its output layer, and with 100 µS time resolution. 
Without specific mathematical approximation, it would be roughly impossible to implement such a model on 
hardware in a real-time manner. Nevertheless, the final redefined mathematical equations can be implemented 
on a hardware platform such as FPGA while imposing less than 1% error. Moreover, using multi-precision 
calculation, we can reduce the memory usage by 33% while the numerical error stays below 3%. 
Conclusion: In this model, we suggest a scaleable novel hardware architecture for a biologically plausible 
retina that can simulate up to 100,000 cells in less than 1ms. With a pipelined architecture, the design can 
benefit from the parallel execution potential of hardware platforms such as FPGAs. While most of the 
mathematical equations of the electrophysiological behavior of the retina are redefied, the injected error 
doesn‘t affect the total accuracy and biological plausibility of the initial model. 

Keywords: Virtual Retina, Artificial Retina, Retina Modeling, Neuromorphic Design  



 

129 
 

Count: 131 
Abstract ID: 8 
subject: Cognition: Learning and Memory 
Presentation Type: Oral 

Magnetic targeted delivery of the SPIONs-labeled mesenchymal stem 
cells derived from human Wharton's jelly in Alzheimer's rat models 

Submission Author: Farshid Ghiyamihoor 

Farshid Ghiyamihoor1 

1. Department of Atatomical Sciences, Iran University of Medical Sciences, Tehran, Ian 

Background and Aim: Alzheimer's disease (AD) as a progressive neurodegenerative disorder is 
one of the leading causes of death globally. Among all treatment approaches, mesenchymal stem 
cells (MSCs)-based therapy is a promising modality for neurological disorders including the AD. 
Methods: This study aimed to magnetically deliver human Wharton's jelly-derived MSCs (WJ-
MSCs) toward the hippocampal area within the AD rat's brain and determine the effects of them in 
cognitive improvement. Rats were randomly divided into five groups as follow: vehicle-treated 
control, AD model (injection of 8 μg/kg of amyloid β 1-42), IV-NTC (treated with IV-injected 
Non-Targeted Cells), IV-TC (treated with IV-injected Targeted Cells), and ICV-NTC (treated with 
Intracerebroventricular-injected Non-Targeted Cells). WJ-MSCs were labeled with dextran-coated 
superparamagnetic iron oxide nanoparticles (dex-SPIONs, 50 μg/ml), by bio-mimicry method.  
Results: Share More Abstract Alzheimer's disease (AD) as a progressive neurodegenerative disorder 
is one of the leading causes of death globally. Among all treatment approaches, mesenchymal stem 
cells (MSCs)-based therapy is a promising modality for neurological disorders including the AD. 
This study aimed to magnetically deliver human Wharton's jelly-derived MSCs (WJ-MSCs) toward 
the hippocampal area within the AD rat's brain and determine the effects of them in cognitive 
improvement. Rats were randomly divided into five groups as follow: vehicle-treated control, AD 
model (injection of 8 μg/kg of amyloid β 1-42), IV-NTC (treated with IV-injected Non-Targeted 
Cells), IV-TC (treated with IV-injected Targeted Cells), and ICV-NTC (treated with 
Intracerebroventricular-injected Non-Targeted Cells). WJ-MSCs were labeled with dextran-coated 
superparamagnetic iron oxide nanoparticles (dex-SPIONs, 50 μg/ml), by bio-mimicry method. 
SPIONs-labeled MSCs were highly prussian blue positive with an intracellular iron concentration of 
2.9 ± 0.08 pg/cell, which were successfully targeted into the hippocampus of AD rats by a halbach 
magnet array as magnetic targeted cell delivery (MTCD) technique. Presence of SPIONs-labeled 
cells in hippocampal area was proved by magnetic resonance imaging (MRI) in which signal intensity 
was reduced by increasing the number of these cells. Behavioral examinations showed that WJ-
MSCs caused memory and cognitive improvement. Also, histological assessments showed functional 
improvement of hippocampal cells by expression of choline acetyltransferase (ChAT) and 
acetylcholinesterase (AChE). Conclusion: Overall, this study indicates MTCD approach as an 
alternative in MSC-based regenerative medicine because it approximately has the same results as 
invasive directly ICV-injection method has. 

Keywords: Alzheimer's disease, mesenchymal stem cells, magnetic targeted cell delivery, 
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Background and Aim: he anticonvulsant effects of phytocannabinoids extend beyond the Δ9-
tetrahy-drocannabinol. Moreover, alkylamides from Echinacea purpurea have been proven to act as 
cannabinomimetics. In this study, we examined the effects of the hydroalcoholic root extract of E. 
purpurea on pentylenetetrazol (PTZ) -induced tonic-clonic seizures and the kindling model of 
epilepsy, and the contributions of CB2 receptors. 
Methods: Male Wistar rats (200 ± 20 g) were used. Single intraperitoneal (i.p.) injection of PTZ (80 
mg/kg) was used to induce tonic-clonic seizures. The kindling model of epileptogenesis was induced 
by daily injections of PTZ (37 mg/kg, i.p. for 15 days). Latency and duration of the stages were 
monitored for analysis. The hydroalcoholic root extract of E. purpurea was injected (i.p.) 20 min 
before seizure induction at the doses of 10, 50, 100 and 200 mg/kg. CB2 receptor antagonist 
SR144528 was injected (0.1 mg/kg, i.p.) 20 min before the Echinacea injection. 
Results: In the tonic-clonic model, pretreatment with E. purpurea at the doses of 100 and 200 
mg/kg significantly increased latencies to S2-S6, while it significantly decreased S6 duration and 
mortality rate. SR144528 injection before the injection of 100 mg/kg of E. purpurea significantly 
prevented the effects of the extract on S4-S6 latencies. In the kindling model, E. purpurea at the 
doses of 100 and 200 mg/kg significantly delayed epileptogenesis and decreased mortality rate, while 
SR144528 injection before the injection of 100 mg/kg of E. purpurea significantly blocked this 
effect of the extract. 
Conclusion: Findings revealed anticonvulsant and antiepilepsy-inducing effects of E. purpurea root 
extract, possibly mediated by CB2 receptors. 
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Background and Aim: Background and Aim: Stress is a state of mind that stimulates the responses of the brain 
and body and produces physiological responses in the short term and pathological responses in the long term. 
Stress is divided into two types: acute stress and chronic stress. The aim of this study was to investigate and 
compare the effect of acute and chronic stress on memory, motor activity and depression-like behaviors in adult 
rats. Methods: Materials and Methods: In this experimental study, 21 adult male Wistar rats weighing 
approximately 250-300 g were obtained from the Laboratory Animal Research Center of the Faculty of Veterinary 
Medicine, Shahid Chamran University of Ahvaz and then randomly were divided into 3 groups (7 rats per Group): 
1) Chronic stress group: This group was subjected to chronic stress in separate cages for 42 consecutive days using 
unpredictable chronic mild stress (CUMS) method, 2) Acute stress group: To induce acute stress, the movement of 
the rats was restricted in a plastic restrainer for 2 hours, and 3) Control group: This group received no stress. 
Laboratory standards were maintained. The Novel Object Recognition Test (NORT) was used to measure 
memory. Open field and RotaRod performance tests were used to measure motor activity. The sucrose preference 
test was used to assess stress-like depressive behavior. Statistical analysis of data and plotting of graphs was 
performed using Prism software (Graph.Pad.Prism 9). One-way analysis of variance (One-way ANOVA) and 
Tukey test were used to compare each parameter between the experimental groups received acute, chronic and 
control stress. Results: Results: The results of new object recognition test showed that there was a statistically 
significant difference between the control group and the chronic stress group in terms of the ratio of time spent 
around the new object to total search time around both objects (P <0.05). The results of sucrose preference test 
between all 3 groups showed that the control group tended to sucrose more than the acute stress group and the 
chronic stress group. Also, the rate of sucrose consumption in the rats of the chronic stress group was lower than 
in the rats of the acute stress group. The results of the open field test showed there was a significant decrease in 
the mean total distance traveled in the chronic stress group compared to the control group and there was a 
significant difference between the control group and the chronic stress group (P <0.05). The results of balance test 
on the RotaRod showed that there was a statistically significant difference between the two groups of control and 
acute stress and between the two groups of control and chronic stress. Conclusion: Conclusion: Acute stress and 
chronic stress affect motor activity, memory and depressive-like behaviors in adult rats. Findings of this study 
showed that both acute and chronic stress have destructive effects on behavioral responses and depressive-like 
behaviors in adult male rats, although in comparison between acute and chronic stress, the destructive effects of 
chronic stress are much more than its acute type. 
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Background and Aim: Background and Aim: Self-control, an aspect of inhibitory control, is the 
ability to regulate one's emotions, thoughts, and behavior in the face of temptations and impulses. 
As an executive function, it is a cognitive process that is necessary for regulating one's behavior in 
order to achieve specific goals. One's cognitive activity is often under self-control when external 
circumstances are not. The present study aimed to investigate the relationship of emotion cognitive 
regulation strategies and self-control with Dysphoric premenstrual syndrome. 
Methods: Materials and Methods: The statistical population of this study included all the students 
of Tehran university (N=21879), among them 120 students were selected by a convenience sampling 
method and were asked to fill out Garfenesky et al's emotion cognitive regulation strategies 
questionnaire (2001) and Tnji's self- control inventory(2003). The data were analyzed using a 
Pearson moment product coefficient of correlation test and multiple regression. 
Results: Results: Result showed a significant relationship between positive (r=-0.554), negative 
(r=0.491) emotion regulation strategies and self-control (r=-0.373) with Dysphoric premenstrual 
syndrome. Furthermore, the regression analysis showed that the positive (β =-0.456) and negative (β 
=0.383) emotion regulation strategies were able to predict Dysphoric premenstrual syndrome 
respectively. 
Conclusion: Conclusion: The findings showed that there is a relationship between emotion 
cognitive regulation strategies and self-control with Dysphoric premenstrual syndrome. 

Keywords: Emotion Cognitive Regulation Strategies, Self-control, Dysphoric Premenstrual 
Syndrome 



 

133 
 

Count: 135 
Abstract ID: 29 
subject: Neurorehabilitation and Regeneration: Speech and Language Therapy 
Presentation Type: Poster 

Evaluation of rTMS in patients with poststroke aphasia: A systematic 
review and focused meta-analysis 

Submission Author: Mehrnaz Gholami 

Mehrnaz Gholami1, Nooshin Pourbaghi2, Samaneh Taghvatalab3 

1. PhD Candidate in Cognitive Neuroscience (Brain and Cognition), Institute for Cognitive Science Studies, 
Tehran, Iran NSL Brain, Cognition and Behavior Unit, Department of Neuroscience, School of Advanced 
Medical Sciences and Technologies, Shiraz University of Medical Sciences, Shiraz, Iran. Department of 
Cognitive Science (Brain, Mind and Education), College of Education and Psychology, Shahid Chamran 
University of Ahvaz, Ahvaz, Iran. The Iranian Neuroscience Society, Tehran, Iran. School of Management and 
Medical Information Sciences, Shiraz University of Medical Sciences, Shiraz, Iran 

2. PhD Candidate in Cognitive Neuroscience (Artificial Intelligence), Institute for Cognitive Science Studies, 
Tehran, Iran. Board Member, Head of Scientific and Research Committee, Iranian Medical Device Society, 
Tehran, Iran 

3. PhD Candidate in Cognitive Neuroscience (Artificial Intelligence), Institute for Cognitive Science Studies, 
Tehran, Iran 

Background and Aim: Background and Aim: Aphasia is a complex language and communication disorder 
that can occur after a stroke as a result of damage to the language centres of the brain. Aphasia—acquired 
loss of the ability to understand or express language—is a common and debilitating neurological consequence 
of stroke. Evidence suggests that transcranial magnetic stimulation (TMS) can significantly improve language 
outcomes in patients with aphasia. Repetitive transcranial magnetic stimulation (rTMS) has been reported to 
improve naming in chronic stroke patients with nonfluent aphasia since 2005.  
Methods: Materials and Methods: We conducted a systematic review and meta-analyses of TMS treatment 
studies in patients with aphasia. Eight electronic databases (PubMed, Medline, Embase, Scopus, 
ScienceDirect, Cochrane Central Register of Controlled Trials, Journals@Ovid, and clinicaltrials.gov) were 
searched for articles. Relevant studies were further evaluated and studies that met inclusion criteria were 
reviewed. We included studies if were: randomized controlled blinded clinical trials, meta-analyses or 
crossover designs of rTMS alone or with speech therapy or any other therapy tested with rTMS. Standard 
mean difference (SMD) for changes in picture naming accuracy was estimated.  
Results: Results: The literature search yielded 423 studies. Fifty articles were further evaluated to be included. 
Eleven met all inclusion criteria and were chosen for review. Eleven eligible studies involving 242 stroke 
patients were identified in this meta-analysis. Further analyses demonstrated prominent effects for the naming 
subtest (SMD = 1.26, 95% CI = 0.80 to 1.71, P=0.01), with heterogeneity (I2 = 69.101%). The meta-analysis 
continued to show that there was a statistically significant effect of rTMS compared with sham rTMS on the 
severity of aphasia. None of the patients from the 11 included articles reported adverse effects from rTMS.  
Conclusion: Conclusions: There are some strong studies evaluating the efficacy of rTMS in stroke patients 
but further research is required to fully establish the usefulness of this treatment. This meta-analysis indicates 
a clinically positive effect of rTMS with or without speech and language therapy (SLT) for patients with 
aphasia following stroke in overall language function and expressive language, including naming, repetition, 
writing, and comprehension. Low-frequency (1 Hz) rTMS over the unaffected hemisphere is effective and 
compatible with the concept of interhemispheric inhibition. Moreover, the treatment of 1 Hz rTMS for 
patients with aphasia after stroke was safe.  
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Background and Aim: Sleep disorders are a group of conditions that affect the ability to sleep well regularly. The 
lack of sleep can have a negative impact on energy, mood, concentration, and overall health. The present study has 
attempted to investigate the possible correlation between various types of sleep predicaments using multiple 
statistical analysis algorithms as well as prediction models.  
Methods: The database contains details of 100 patients suffering from sleep disorders including the following 
variables: age, sex, weight, height, body mass index, weight status, diagnosis, sleeping states, disorder events. Each 
patient has around 800 -1000 epochs for more accuracy of results for our study. The main focus was on sleep 
apnea-hypopnea disorders and their correlation with other sleep disorders. Patients were categorized according to 
symptomatic features. Then, Apriori Algorithm was used as join and the Prune steps of the algorithm can be 
implemented on a larger dataset. The data was pre-processed and dimensionality reduction was performed. 
Numerical attributes present in our dataset were discarded and only considered the nominal attributes like weight 
status, diagnosis, medication, etc. 
Results: 62 out of 100 patients were suffering from sleep apnea syndrome. Based on the statistical analysis 
performed on the Weka, the result was that out of all OSAS patients, 70.9677% were overweight or obese and 
8.4545% were suffering from depression. Applying the Apriori algorithm on the dataset provided no conclusive 
evidence within acceptable confidence and support. So filter association rule was used as Apriori as the base 
associator and made some changes to the Apriori algorithm. Through this process, the Apriori algorithm was able 
to generate 5 item sets and based on those item sets, 10 rules were generated. The algorithm was able to find an 
association between apnea, being overweight, and depression with a confidence of 0.94. The odds of carrying the 
sleep hypopnea variant were higher in those with sleep apnea, compared with those without sleep apnea (OR = 
12.83, 95% CI = 4.45, 37.04). The occurrence of sleep hypopnea is positively correlated to sleep apnea (Pearson 
correlation = 0.85). As for the Prediction model, we were able to successfully predict the patient‘s diagnosis and 
other symptoms (such as height, weight, etc.) with the accuracy of 95.85% and 98.86%, respectively. 
Approximately 63% of the patients with apnea have some other kinds of problem, majorly depression or 
respiratory disease but others About 12.5% of the patients with snoring have some kind of secondary problems. 
The majority of Apnea patients were overweight or obese (49% and 35%, respectively). Also, 50% of the patients 
suffering from snoring were overweight and 43.75% were obese. 
Conclusion: There was an association between sleep apnea and sleep hypopnea. Also, depression was found in 
apnea patients who were obese/overweight. As for the prediction model, we were able to predict diagnosis as well 
as other diseases for each patient and concluded that apnea patients were also suffering from some other diseases 
or symptoms of other sleep-related disorders. Our analyses revealed that sleep disorders, namely sleep apnea-
hypopnea syndrome, tend to present with related comorbidities. 
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Background and Aim: Psychiatric disorders are abnormalities of the mind that result in persistent 
behavior which can seriously cause day-to-day function and life. Recently, the implementation areas of 
Artificial Intelligence (AI) have grown substantially. This paper contains an analysis and comparison of 
different classifiers on different datasets of psychiatric disorders. Methods: One dataset for each major 
neuropsychiatric disorder consisting of depression, personality disorder, anxiety, schizophrenia, and 
Alzheimer's Disease (AD) was chosen for training and analysis. The selection of which classifiers to use 
was based on the research done in the literature survey which included Support Vector Machine (SVM), 
Logistic Regression, Multi-Layer Perceptron (MLP), Decision Tree (DT), k-Nearest Neighbor (KNN), 
and Random Forest (RF). Different types of attributes from each dataset are used and have been trained 
by the Weka tool approach and MATLAB-Python approach to perform the analyses. The Weka tool was 
used to apply three classifiers, SVM, Logistic, and MLP. We have also used MATLAB for preprocessing, 
segmentation, and feature extraction, and used Python to apply SVM, KNN, DT, RF, and MLP 
classifiers on the feature matrix for diagnosis of Alzheimer‘s disease. Results: Three attributes have been 
selected from the datasets for personality disorder, depression, anxiety, and schizophrenia, SVM 
performs the best and MLP showed the least overall performance for these diseases (Table 1). For AD, 
SVM (94 ± 5%) and RF (94 ± 7%) gave the best accuracy (94 ± 5% vs. 94 ± 7%), sensitivity (94 ± 8% 
vs. 96 ± 9%), and specificity (93 ± 8% vs. 93 ± 8%). Based on the Spearman correlation, Pearson 
correlation, and Mutual information, the extracted features (age, Mini-Mental State Exam, gray matter 
and white matter size, CSF volume, lateral ventricle and hippocampus size, mean and standard deviation 
of intensity, etc.) were suitable features for diagnosis of AD. Conclusion: In our study, the SVM 
classifier showed the best performance for personality disorder, depression, anxiety, schizophrenia, and 
their attributes. For Alzheimer‘s disease, the proposed model with RF and SVM classifiers achieved the 
best performance with accuracies of 94%. Also, the extracted features were suitable features for the 
diagnosis of AD.  
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Background and Aim: Patients with dementia suffer from a complex of symptoms, making it hard for them 
to express their complaints and opinions. The connection between them and the world gets weakened as the 
disease progresses to later stages. They become speechless with or without medication. As the stages 
progress, they may become immobilized and speechless, making it even harder for their drug regimen 
decision. The only intervention that could help people with dementia and their caregivers is the limited 
connection left and prevention of this disease caused by Alzheimer's among close relatives. At these stages of 
the disease, We must provide each patient with a better quality of life. Methods: During the past two years 
(1397-1399), all the brain and cognition clinic cases were included in the study. The same neurologist 
examined the patients. Four hundred and fifteen patients' files were analyzed, and after the first screening 
process based on the inclusion and exclusion criteria, only 47 patients were included in the study.The 
inclusion criteria were the age (older than57), Diagnosis (only Alzheimers disease type of dementia), and an 
MMSE score below 18.  Results: : The mean level of education was 8.15±4.859 years (0-18 years), and the 
mean age was 75.66±8.265 (ranging from 57-92) years old. Male: female ratio was 22:25. 74.5% of patients 
were married, and 23.4 were either widowed or divorced, and only 2.1 % were single. 23.4% of the patients 
had diabetes, and none were smokers. 40.4 % of the patients had hypertension, but only 14.9% of the 
patients had sleeping disorders such as difficulty falling asleep or waking up early. None of the patients were 
obese. 53.2 % of the patients had a History of psychological diseases, which was self-reported or diagnosed 
by a professional. 21.3% of the patients were taking memantine. 34.0% of the patients took aspirin 80 mg, 
while 42.6% were taking statins daily. 4.3% of the patients took antidiabetic agents such as metformin, but 
none of the patients were insulin users. 2.1% were taking barbiturates, and 21.3% were on antiseizure drugs 
such as valproate sodium.31.9% of the patients were taking antihypertensive medications. 10.6 % of the 
patients were taking antiparkinson agents. 34.0% of the patients were taking antipsychotics before or after the 
neurologist's Diagnosis, however, despite our expectations, only 10.6% of the patients reported that they were 
taking benzodiazepines alprazolam and lorazepam. 83.0% of patients were taking antidepressants. 
Surprisingly only 61.7% of the patients were taking acetylcholine esterase inhibitors such as donepezil, 
rivastigmine, and galantamine. Only 10.6% of the patients reported that they were taking herbal supplements 
such as ginkgo Biloba. 10.6 % of the patients were on proton pump inhibitors. 14.9% of the patients were 
taking melatonin for sleep management.  Conclusion: A retrospective observational study was successfully 
implemented and based on the results, the patient prescription is not in line with most recent guidelines.  
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Background and Aim: Hippocampal oxidative stress has a key role in the pathophysiology of 
Alzheimer‘s disease (AD)-associated behavioral deficits. Ecdysterone (Ecdy), a natural product and 
major steroid hormone, exhibits anti-oxidative and neuroprotective effects. High-intensity interval 
training (HIIT) has emerged as an effective method for improving physiological brain functions. 
The present study was designed to investigate the comparative effects of separate and combined 
HIIT and Ecdy treatment on behavioral functions, hippocampal oxidative status, histological 
changes in an amyloid beta (Aβ)-induced rat model of AD.  
Methods: Rats were treated simultaneously with HIIT exercise and Ecdy (10 mg/kg/day, P.O.), 
starting 10 days after Aβ-injection, and they continued for eight consecutive weeks. At the end of 
the treatment course, behavioral functions of the rats were assessed by commonly-used behavioral 
paradigms. Subsequently, brain sample was collected for biochemical and histological analysis. 
Results: The results of behavioral tests illustrated that A? injection impaired learning and memory 
performances in both novel object recognition and Barnes maze testes, reduced 
exploratory/locomotor activities in open field test, enhanced anxiety-like behavior in elevated plus-
maze. These behavioral deficits were accompanied by hippocampal oxidative stress (decreased total 
antioxidant capacity content and increased total oxidant status level), and neuronal loss in the 
cerebral cortex and hippocampus of the rats. HIIT and Ecdy improved anxiety-like behavior, 
attenuated total oxidant status, and prevented neuronal loss. However, their combination resulted in 
a more complete and powerful improvement in all the above-mentioned A?-related deficits. 
Conclusion: These data provide evidence that a combination of HIIT and Ecdy treatment 
improves Aβ-induced behavioral deficits, possibly through amelioration of hippocampal oxidative 
status and prevention of neuronal loss. 

Keywords: β-amyloid (Aβ), Alzheimer‘s disease (AD), Ecdysterone, High Intensity Interval Training 
(HIIT), memory, stress oxidative 
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Background and Aim: Alzheimer‘s disease (AD), the most common form of dementia, is 
characterized by progressive loss of cognitive performance and synaptic plasticity. Aluminum is 
known to play an important role in the pathogenesis and development of AD. The present study 
was designed to determine the effects of p-coumaric acid (p-CA), a phenolic compound, on memory 
function and hippocampal synaptic plasticity in an AD rat model induced by aluminium chloride 
(AlCl3).  
Methods: p-CA (100 mg/kg, P.O.) was administered concomitantly with AlCl3 (100 mg/kg, P.O.) 
for 42 consecutive days. Passive avoidance learning and memory functions were assessed on days 40 
and 41 of the experiment. Subsequently, hippocampal long-term potentiation (LTP) in perforant 
path-dentate gyrus synapses was conducted for evaluation of the population spike (PS) amplitude 
and the excitatory postsynaptic potentials (fEPSPs) slope. Moreover, compact amyloid-beta (Aβ) 
plaques were detected by Congo red staining. 
Results: . Results of this study revealed attenuation of learning and memory capacity, which was 
accompanied by reductions of fEPSPs slope and PS amplitude, and increase of A? plaques 
production in the rats treated with AlCl3. Intriguingly, treatment with p-CA improved cognitive 
dysfunction, ameliorated hippocampal LTP impairment, and hindered A? plaque accumulation in 
the AlCl3-treated rats. 
Conclusion: These data provide evidence that p-CA improves AlCl3-induced passive avoidance 
learning and memory deficits, which may be partly related to the amelioration of synaptic 
dysfunction and suppression of Aβ plaque formation. 

Keywords: Alzheimer‘s disease, Aluminium chloride, P-coumaric acid, Long-term potentiation, 
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Background and Aim: Oxidative stress and neuronal death are the primary reasons for the 
progression of amyloid-beta (Aβ) deposition and cognitive deficits in Alzheimer‘s disease (AD). 
Ecdysterone (Ecdy), a common derivative of ecdysteroid, possesses free radical scavenging and 
cognitive-improving effects. High-intensity interval training (HIIT) may be a therapeutic strategy for 
improving cognitive decline and oxidative stress. The present study was aimed to evaluate the effect 
of HIIT alone and its combination with Ecdysterone on the changes in the long-term plasticity of 
synapses, hippocampal oxidative status, and Aβ plaques concentration after AD induced by Aβ in 
male rats 
Methods: Following ten days of Aβ-injection, HIIT exercise and Ecdysterone treatment (10 
mg/kg/day, P.O.) were initiated and continued for eight consecutive weeks in rats. At the end of the 
treatment period, plasticity of synapses of rats were assessed using long term potentiation (LTP) 
induction. Moreover, the hippocampal oxidative status of Malondialdehyde (MDA) and Glutathione 
(GSH), and Aβ plaques concentration using Congo Red staining were evaluated in rat‘s brains 
Results: The results indicated that A? injection disrupted plasticity of synapses in LTP induction, 
which was accompanied by a decrease in the Glutathione, and an increase in Malondialdehyde in rat 
hippocampus. Additionally, A? injection resulted in A? plaques concentration in the cerebral cortex 
and hippocampus. Consumption of Ecdysterone combination with HIIT improved synaptic 
plasticity, recovered hippocampal status of MDA and GSH, and decreased A? plaques concentration 
in the cerebral cortex and hippocampus 
Conclusion: The current work's data confirms that a combination of HIIT exercise and 
Ecdysterone treatment could be a promising potential therapeutic agent against AD-associated 
synaptic plasticity decline, owing to their free radical and Aβ plaque scavenging properties. 

Keywords: Amyloid-beta (Aβ), Alzheimer‘s disease (AD), Ecdysterone (Ecdy), High-intensity 
interval training (HIIT), long-term potentiation (LTP), Oxidative stress 
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Background and Aim: Shh medulloblastoma etiology is associated with Shh molecular pathway 
activation at different levels. In this study, we investigated the effect of arsenic trioxide as a 
downstream-level inhibitor of Shh signaling pathway on morphology, cytotoxicity and migration of 
DAOY cells. 
Methods: Cell were treated at various ATO concentrations (1, 2, 3, 5, and 10μM) for different times 
(24, and 48hr). Following treatments, morphology of cells was investigated at ×20 and ×40 
magnification by inverted microscope. Then cytotoxicity was investigated by MTT and trypan blue 
assay. And cell migration was analyzed through wound healing assay. Data were analyzed by SPSS 
and P≤0.05 was considered significant.  
Results: Morphological changes were seen at 3 and 2?M in 24 and 48hr treatment, respectively. 
MTT assay showed a dose dependent cell death indicated an IC50 value of 3.39±0.35 and 
2.05±0.64?M in 24 and 48hr treatment, respectively. In addition, trypan blue assay showed higher 
IC50 values of 4.29±0.25 and 3.92±0.22 in 24 and 48hr treatment, respectively. Furthermore, 
wound healing assay indicated dose dependent reduction of cell migration speed showed 50% 
reduction at 2.89±0.26?M. ATO as an effective inhibitor of Shh pathway substantially leads to cell 
death and inhibits cell migration in DAOY cells.  
Conclusion: Since ATO is a toxic chemotherapeutic agent, it is vital to be used at low 
concentrations in order not to damage healthy cells. In this study, it was concluded that lower 
concentrations of 1 to 2μM ATO exerted reasonable influence on cell death and cell migration. 
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Background and Aim: Intracranial calcification (IC) is reffered to calcification of parenchyma and 
vascular structures in brain which can be physiologic or pathologic. This study was conducted with 
the purpose of investigating the frequency, location, pattern, dimensions and estimated volume of 
intracranial physiologic calcification (IPC) by computer tomography in different age groups. 
Methods: In this cross-sectional retrospective study, Brain CT scans of 216 patients were analyzed 
in 9 age groups each containing 24 patients from 2 to 89 years old. Total frequency of calcification, 
location of calcification, pattern of calcification, dimensions and estimated volume of calcification 
were investigated. Data were analyzed by SPSS software using one way analysis of variance 
(ANOVA, post hoc Tukey), Chi square, and linear regression tests (P≤0.05 was considered 
significant).  
Results: In this study, 89% of population showed at least one area of calcification. Rate of 
calcification in different areas were as follows: pineal gland (75%), habenula (36.36%), 
pineohabenula (15%), right lateral ventricle choroid plexus (RCP) (67.72%), left lateral ventricle 
choroid plexus (LCP) (62.72%), falx cerebri (26.81%), petroclinoid ligament (13.18%), tentorium 
cerebelli (6.81%), third ventricle choroid plexus (0.9%), fourth ventricle choroid plexus (2.72%), 
basal ganglia (0.9%). A significant correlation exists between the presence of calcification in pineal, 
habenula, RCP, and LCP (P?0.001). Nodular shape of calcification was dominant (47.92%). 
Estimated volume of pineal calcification showed increased levels in group 8 (70-79 years old) 
compared to group 2 (10-19 years old) (P?0.05).  
Conclusion: Dimensions and estimated volume of intracranial physiologic calcification (IPCs) was 
reported for the first time. Since the accurate description of radiologic appearance of IPCs (location, 
shape, and size) accompanied with age and clinical manifestation is of great importance in diagnosis 
and distinguishing from pathologic calcification - for example in patients with melatonin 
dysregulation or schizophrenic patients - this study was required. 
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Background and Aim: Recent evidence of improved postural control of healthy subjects by 
distracting the attention using an external focus (EF) or cognitive task, raises the question of 
whether similar benefits would be observed in stroke survivors. Thus, the current study aimed to 
investigate the effects of distracting the attention on postural control of chronic stroke survivors 
Methods: Postural sway measures and ankle muscle activity of chronic stroke survivors were 
assessed with force plate and electromyography (respectively) under following conditions: baseline, 
internal focus (IF), external focus (EF), simple and hard cognitive tasks (SC and HC, respectively). 
Results: As opposed to baseline and IF conditions, postural instability and neuromuscular stiffening 
significantly reduced in EF condition and decreased more in cognitive task conditions (p<0.001). 
Conclusion: According to thre results, distracting the attention from postural control using EF or 
cognitive tasks could improve postural stability and decrease the use of inefficient stiffening strategy 
in chronic stroke survivors. 
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Background and Aim: The number of cases infected with SARS-CoV-2 is increasing every day. 
Public health systems around the world were unprepared for such an unprecedented scale. 
Pulmonary symptoms are currently the main focus of treatment. However, neuropsychiatric 
symptoms of viral infections can significantly affect health and quality of life.  
Methods: Current data comes from case reports showed the maximum relevance, not the causality. 
Therefore, they need more regular research. The proposed mechanisms are speculative, however 
SARS-CoV-2 bears many structural and functional similarities to the previous CoV family, and 
studies in SARS and MERS can help researchers understand current pathogenesis and prepare 
through management programs.  
Results: The use of steroids in COVID-19 is increasing and they should be monitored for the risk 
of worsening neuropsychiatric symptoms. Other immune modulatory measures such as intravenous 
immunoglobulin, GM-CSF, and interleukin inhibitors are currently being tested in COVID-19. Due 
to the neurological inflammation involved, these factors may also hold promise for the behavioral 
and neurological effects of the virus. 
Conclusion: The effect of the immune response may be critical in detecting the virus interacting 
with the CNS and in identifying therapeutic targets for drug development.  
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Background and Aim: We investigated the anti-nociceptive effect of Cuminum cyminum L. 
(cumin), which is an herbaceous plant with analgesic properties, and its biosynthesized gold 
nanoparticles (cumin-AuNPs). 
Methods: Cumin extract (E) and cumin-AuNPs (GN+E) were prepared and administered 
intraperitoneally at concentrations of 200 (E200 and GN+E200, respectively), 500 (E500 and 
GN+E500, respectively), and 1000 (E1000 and GN+E1000, respectively) mg/ml to twenty-seven 
male rats. Ultraviolet-visible (UV–Vis) spectroscopy and Atomic Force Microscopy (AFM) were 
applied for cumin-AuNPs synthesis confirmation. The nociceptive behavior was assessed using the 
Tjolsen method. IL-6 serum levels were measured using ELISA.  
Results: UV-Vis spectroscopy showed a peak absorption of cumin-AuNPs at 515 nm, and AFM 
showed a size of about 40nm. Three different concentrations of cumin extract had no significant 
effect on acute and chronic formalin-induced nociceptive behavior. GN+E200 (46.00±10.59) 
showed a significant acute anti-nociceptive effect compared to the control (98.66±4.91, P=0.029) 
and Sodium Salicylate (SS300) (98.33±20.30, P=0.029) groups. Also, GN+E500 (42.00±11.84) 
significantly reduced acute nociceptive behavior compared to control (98.66±4.91, P=0.019), SS300 
(98.33±20.30, P=0.020) and GN+E1000 (91.00±26.00, P=0.040) groups. IL-6 serum levels reduced 
significantly in GN+E500 (24.65±10.38, P=0.002) and SS300 (33.08±1.68, P=0.039) compared to 
the control (46.24±3.02) groups. There was no significant difference in serum levels of interleukin 6 
between any of the experimental and the control groups. Chronic nociceptive behavior was 
significantly lower in the SS300 (255.33±26.30) compare to E200 (477.00 ±47.29, P=0.021), E500 
(496.25 ±46.29, P=0.013) and GN+E500 (437.00 ±118.03, P=0.032) groups. 
Conclusion: These results suggest the potential effects of cumin-AuNPs on formalin-induced 
nociceptive behavior that is independent of serum levels of IL-6. 
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Background and Aim: Coronaviruses are a group of related RNA viruses that cause diseases in 
mammals and birds. In humans and birds, they cause respiratory tract infections that can range from 
mild to lethal. The health effects of coronavirus disease 2019 (COVID-19) caused by the infection 
of SARS-CoV 2 (severe acute respiratory syndrome coronavirus 2) are becoming increasingly clear 
as the pandemic spreads. In addition to the lungs, other organs are also affected, which can 
significantly influence morbidity and mortality. In particular, neurological symptoms involving the 
central nervous system can lead to acute or long-term consequences 
Methods: This review article is Effects of coronavirus on central and peripheral nervous system 
were extracted from Science Direct, Pro quest and Pub med Data Bases.5 articles had been selected 
according to inclusion criteria from 2019 to 2021 and 1 of them had been deleted by exclusion 
criteria. 
Results: The mechanisms of this neuropathogenesis of SARS-CoV 2 infection and its relation to 
acute and chronic neurological symptoms are the subject of current studies investigating a potential 
direct and indirect viral infection of the nervous systemWhich shows the effects of this virus on the 
nervous system  
Conclusion: So this following review summarizes the current status of neuropathological 
manifestations, molecular pathogenesis, possible infection pathways in the nervous system, and 
systemic effects. In addition, an overview of the Germany-wide CNS-COVID19 registry and 
collaborations is presented, which should contribute to a better understanding of the neurological 
symptoms of COVID-19.  
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Background and Aim: Previous studies have shown that the administration of ghrelin into the 
amygdala improved memory retention. However, locus or loci of ghrelin effects in amygdala on 
memory storage has not been identified. Since Basolateral amygdala (BLA) is connected with the 
learning and memory-related structures including hippocampus and the mesolimbic dopminergic 
system, hence, in this study was evaluated the role of basolateral amygdala in ghrelin-induced 
retention improvement, using temporary inactivation of this region with lidocaine.  
Methods: Cannulae were bilaterally implanted at the BLA amygdala of rats. One week later, the 
animals were trained using passive avoidance learning task and immediately after training, they 
bilaterally received intra-BLA injection of lidocaine, saline or ghrelin with 5 min interval. Then, 24, 
48 and 72 h after training, learning and memory indexeswere measured. 
Results: The results showed that injection of ghrelin into the BLA induced a considerable 
enhancement in memory retention, and temporary inactivation of this area by lidocaine attenuated 
the effect of ghrelin. 
Conclusion: These finding indicate that the BLA could be involved in mediating the memory-
modulating effect of ghrelin.  
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Background and Aim: We investigated the effect of pycnogenol as an antioxidant on improving 

motor function, depression, and the expression of NF-ƙB and Nrf2 genes in the experimental model 
of Parkinson's disease. 
Methods: Forty adult male NMRI mice weighing about 30 g were randomly divided into five 
groups of eight. Saline group: received 3 μl of saline, as 6-hydroaydoamine (6-OHDA) solvent, 
unilaterally in the left striatum, treatment groups: first received 3 µl 6-OHDA unilaterally inside the 
ipsilateral striatum and then divided into subgroup A: received distilled water, pycnogenol solvent, 
by gavage for 7 days (lesion group), and subgroup B: received pycnogenol at doses of 10, 20 and 30 
mg/kg by gavage for seven days. Seven days after Parkinson's model induction, apomorphine test, 
the degree of catalepsy by bar test, the duration of immobility (depression) by forced swimming test 

(FST) were measured. In addition, the expression of NF-ƙB and Nrf2 genes was measured using the 
real-time PCR technique. 
Results: The total number of rotations in the apomorphine test decreased significantly in the groups 
receiving pycnogenol. Administration of pycnogenol significantly reduced catalepsy. The study of 
depression in the group receiving pycnogenol showed a significant reduction. Also, pycnogenol 
increased the expression of Nrf2 anti-inflammatory gene but it had no significant difference in the 
expression of NF-?B gene.  
Conclusion: Pycnogenol, presumably with its anti-oxidative and genomic effects, improves the 
expression of anti-inflammatory gene and found that neuroprotection effect in the brain. 
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Background and Aim: Paraquat (PQ) is a herbicide with vast production and consumption all 
around the world. PQ poisoning mainly causes severe damages to the lungs, kidneys and nervous 
system. Despite numerous studies on the treatment of PQ poisoning, to date, to the best of over 
knowledge, no definite cure for PQ poisoning has been introduced. Here, N-acetyl cysteine (NAC) 
an available antioxidant was investigated, in terms of the ultimate effects of the formulation on 
modulating PQ neurotoxicity. 
Methods: Toxicity was induced by intraperitoneal injection of 35 mg/kg PQ. Twenty animals were 
assigned into 3 groups including negative control (normal saline), positive control (PQ) and NAC 
treatment. Treatments were performed by oral administration of NAC, 4 hours after poisoning. 
Measurements were performed including MTT for mitochondrial viability, superoxide dismutase 
(SOD), glutathione peroxidase (GPX), total antioxidant capacity (TAC) as antioxidant profile, total 
oxidant status (TOS), and Malondialdehyde (MDA) as oxidant profile 
Results: As expected, PQ neurotoxicity caused a significant increase in oxidative status and a 
decrease in antioxidant capacity. oxidants showed lower measures in treated animals versus the 
control group. Moreover, treatment increased antioxidant and MTT. Nevertheless, the highest 
effectiveness was observed in the group treated with NAC 
Conclusion: In conclusion, treatment, modified this neurotoxicity as far as similar to the non-toxic 
outcome, while more efficient trend was observed for NAC. 
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Background and Aim: This study was designed to examine whether Raha syrup would reduce 
symptoms of morphine withdrawal in rats during morphine dependence.  
Methods: Rats became morphine-dependent by increasing daily doses of morphine for 11 days, 
along with Raha gavage. Then, rats were tested for naloxone-precipitated morphine withdrawal 
signs. Somatic signs of withdrawals were scored by using the global Gellert–Holtzman rating scale.  
Results: The overall Gellert–Holtzman score was significantly lower in morphine-dependent rats 
receiving Raha than in those receiving saline. Among the graded signs, abdominal contraction and 
loss weight were lower in morphine-dependent rats receiving Raha than in those receiving saline. 
Among the checked signs, the number of rats per group with diarrhea decreased by 75% in 
morphine-dependent rats receiving Raha compared to the control rats. There were no significant 
differences between groups among other signs of morphine withdrawal.  
Conclusion: We conclude that the administration of Raha attenuates the severity of physical 
dependence on morphine in morphine-dependent rats. 

Keywords: Morphine dependence, Raha syrup, Naloxone, Withdrawal signs 



 

150 
 

Count: 152 
Abstract ID: 92 
subject: Motor Systems 
and Movement Disorders: Movement Disorders (Parkinson, Huntington‘s, ALS, Ataxia, edication-
induced Movement Disorders) 
Presentation Type: Oral 

Severe and progressive dopaminergic neuronal death in substantia nigra 
associates with a decrease in serum level of corticosterone in rat 

Submission Author: Hashem Haghdoost Yazdi 

Hashem Haghdoost Yazdi1, Sahar Sharifi1, Hossein Piri1, Sepideh Nigjeh1 

1. Cellular and Molecular Research Center, Research Institute for Prevention of Non- Communicable Disease, 
Qazvin University of Medical Sciences, Qazvin, Iran 

Background and Aim: Parkinson's disease (PD) is the second most common neurodegenerative disorder 
affecting 1–2 per 1000 of the population at any time. PD is characterized by loss of dopaminergic (DAergic) 
neurons in the substantia nigra pars compacta (SNc) and subsequent dopamine depletion in striatum. 
However, mild to moderate death of these neurons generates no clinical symptom and motor signs appear 
after 70% of these neurons already lost. Early diagnosis of PD can lead to more effective treatment and better 
management of the disease. Biomarkers can help for early diagnose of PD. In this study, the association 
between serum levels of corticosterone and severity of DAergic neuronal loss in SNc was evaluated in 6-
hydroxydopamine- induced PD in rat. 
Methods: The neurotoxin of 6-hydroxypopamine (6-OHDA) was injected into the medial forebrain bundle 
of right hemisphere by stereotaxic surgery. Conventional behavioral tests were performed in the second, 
fourth, sixth, and eighth weeks after the toxin to ensure the model reproduction and assess the severity and 
progress of PD in rats. Blood samples were taken before the toxin and in the second and eighth weeks after 
that. In the eighth week, the brain of some animals were perfused to assess survival of DAergic neurons in 
SNc by tyrosine hydroxylase immunohistochemistry. Corticosterone level was determined using an ELISA 
kit.  
Results: The severity of behavioral symptoms increased progressively after the toxin. In 6-OHDA- treated 
rats corticosterone level was decreased in the second and eighth weeks but the decrease was only significant 
in the eighth week. Based on the severity of behavioral symptoms and neuronal loss in SNc, 6-OHDA- 
treated rats were divided into two subgroups of symptomatic and asymptomatic. Symptomatic rats showed 
severe behavioral symptoms and also extensive DAergic neuronal loss. Asymptomatic rats showed mild 
behavioral symptoms and moderate DAergic neuronal death. A significant decrease in serum corticosterone 
level was observed only in the symptomatic subgroup.  
Conclusion: Severe dopaminergic neuronal loss in SNc associates with a decrease in serum level of 
corticosterone. Because this decrease was observed several weeks after the toxin, our data suggests a 
significant reduction in serum corticosterone level can occur only in the advanced stages of PD and thus it 
cannot predict this disease in early stages.  
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Background and Aim: Experimental studies have indicated that brain histamine is involved in a 
wide range of physiological functions such as regulation of the sleep-wake cycle, arousal, cognition, 
and memory mainly through interactions with histamine H1 receptors. The central histaminergic 
neuron system modulates the epileptic activity and the histamine H1 receptor seems to play a key 
role in this process. Therefore, the aim of this study was to evaluate the effect of direct injections of 
chlorpheniramine into the amygdala nucleus on PTZ-induced-seizure activities in male rats 
Methods: 12 male Wistar rats weighing 220-250 g were used. First, animals were anesthetized using 
ketamine (70 mg/kg) and xylazine (7 mg/kg) mixture. Bilateral injection of chlorpheniramine (8 
µg/site, 0.5 µl) or saline (0.5 µl) into the amygdala in the following coordination (AP: 5.0 mm, L: 2.0 
mm, DV: 8.0 mm) was done using stereotaxic apparatus. 5 minutes after intra-amygdala injection of 
chlorpheniramine, pentylenetetrazole (PTZ) (80 mg/kg) was injected intraperitoneally for 
epileptiform activity induction and the activities were recorded from the CA1 region of the 
hippocampus using a bipolar electrode which implanted into the CA1 (AP: -2.76 mm, ML: -1.4 mm 
and DV: 3 mm).  
Results: : Microinjection of chlorpheniramine into the amygdala significantly (P < 0.5) reduced the 
spike count in this model of epilepsy in comparison to the control group that received normal saline.  
Conclusion: Our results suggest that the direct administration of chlorpheniramine into the 
amygdala could produce antiepileptic activity in this model of seizure in rats. 
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Background and Aim: Genetic bases of psychological stress resilience have been studied 
previously, but mechanisms and genetic variants which are involved in stress resilience are still 
unclear. The present study aimed to evaluate the associations between variants in dopaminergic 
pathway genes with stress resilience.  
Methods: Subjects of the present study were divided into four groups. Group A included persons 
with normal reactions to major life events stressors, group B included persons with an acute stress 
reaction to major life events stressor, group C included persons with normal reactions to 
Crises/catastrophes stressors, and group D included persons with an acute stress reaction to 
Crises/catastrophes stressors. DNA was extracted from the subject‘s blood, and the entire length of 
14 genes DRD1, DRD2, DRD3, DRD4, DRD5, COMT, DBH, TH, MAOA, DDC, DAT, 5-HTT, 
BDNF, and GDNF were sequenced by automated sequencers ABI 3700.  
Results: Results showed 24 point mutations in 12 genes, including 16 SNPs and six novel 
mutations, which were significantly correlated to low-stress resilience. Most of the SNPs were 
known as risk alleles in psychiatric disorders. Several associations were found between genetic 
variants and psychological characteristics. 
Conclusion: Findings suggest dopaminergic as an important pathway in stress and stress resilience 
also indicated shared genetic bases between low-stress resilience and several psychiatric disorders. 
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Background and Aim: Stuttering also called stammering or childhood-onset fluency disorder is a 
speech disorder that involves frequent and significant problems with normal fluency and flow of 
speech. People who stutter know what they want to say, but have difficulty saying it. For example, 
they may repeat or prolong a word, a syllable, or a consonant or vowel sound or they may pause 
during speech because they've reached a problematic word or sound. Young children may stutter 
when their speech and language abilities aren't developed enough to keep up with what they want to 
say. Most children outgrow this developmental stuttering. The aim of this study was to investigate 
the relationship between depression and anxiety of mothers of children with stuttering due to the 
prevalence of corona virus (COVID-19) and severity of stuttering in children.  
Methods: This descriptive-analytical study was performed with the participation of 63 mothers of 
children with stuttering referred to speech therapy centers. Sampling was done randomly using the 
before and after methods. Data were collected using the BECK Depression and Anxiety Inventory 
and the severity stuttering index (SSI) in October 2019 before the outbreak of corona virus disease 
and in May 2020 after the outbreak of the covid. Unstructured interviews were also conducted with 
these children about determination of stuttering severity. Data were analyzed using SPSS software 
version 21 and descriptive statistics and paired t-test. 
Results: There was a significant increase in depression and anxiety of mother index scores in the 
post-corona virus period compared to before the epidemic. There was also a significant increase in 
children's non¬-fluency index in the post-corona virus period compared to before the epidemic. 
Conclusion: The results of this study showed that there is a direct relationship between the level of 
depression and anxiety in mothers of children with stuttering during corona virus(COVID-19) and 
children's stuttering severity index and mothers of stutterer children need support. Makes regular 
and continuous psychology during the epidemic of this disease. 

Keywords: Depression, Anxiety, non-fluency, covid-19, BECK, stuttering severity index 



 

154 
 

Count: 156 
Abstract ID: 395 
subject: Motor Systems 
and Movement Disorders: Other 
Presentation Type: Poster 

Case report: Evaluation of trigeminal autonomic cephalgia headache with 
different features in the patient 

Submission Author: Samaneh Haji molla rabei 

Samaneh Haji Molla Rabei1, Nima Mohammadi Afrakoti2, Mohammadsadegh Talebi Kahdouei3, 
Nasim Roshani Asl4, Fatemeh Roshani Asl5 

1. Department of Bioscience and Biotechnology, Malek Ashtar University of Technology (MUT), Tehran, Iran 
2. Asistant Professor of Tehran University of Medical Science 
3. Medical Student at Tehran University of Medical Science, MD Undergraduate 
4. Pharmacy Student at Tehran University of Medical Science, Pharm.D Undergraduate 
5. Master of Clinical Psychology of Children and Adolescents from Tabriz University 

Background and Aim: The patient is a 32-year-old woman who had a cesarean delivery 3 months 
ago and presented with a headache complaint 2 months ago. The patient's headache is bilateral and 
pulsatile in the frontotemporal region. Does not have photophobia, phonophobia and osmophobia 
does not have a headache before the head does not have an expulsive history. During the headache, 
he has symptoms of bilateral autonomy. Repeated times during the day do not wake the patient, but 
according to the patient, his headache is aggravated by lying down. 
Methods: case report 
Results: Observing the differences between this case and normal cases of this disease, we decided 
to present this case report and announce its characteristics, which can be seen in very rare cases in 
patients with this disorder. 
Conclusion: Despite the symptomatic differences, she responded to normal treatment and the 
patient was treated with normal treatment. 
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Background and Aim: Individuals with SUD react differently to their substance abuse at different 
periods and the type of reaction of the family and society to those people affects their both reactions 
and process of recovery (Galanter, et al, 2014). This issue is more prominent in women. So, the 
present study aimed to explore the family and society reaction to substance abuse by Iranian women, 
and also women‘s reactions to substance abuse by themselves. 
Methods: The method of this research was the qualitative method of grounded theory, the society 
of research was addicted women who refer to withdrawal centers and the sample was 30 women 
who referred to Chitgar Women's Addiction Withdrawal Camp in Tehran, in 2015, who were 
selected by theoretical sampling. The including criteria were physical detoxification, and the 
minimum mental ability to answer questions. Excluding criteria were the use of any addictive 
substances. The main source of data was face to face in-depth unstructured interviews. Data 
analyzed by open coding, axial coding, and selective coding from the first interview and continued 
until saturation had been achieved (Merriam, 2009). 
Results: Analyzing the interviews discovered 4themes as follow: 1. Women's reactions to the 
substance abuse by themselves and its direct and short-term effects (such as pleasure, 
decreased/increased appetite and sleep, reduced physical pain, and improved sexual intercourse): 
increasing the use of substances, changing the substance abused. 2. Women's reactions to the 
substance abuse by themselves and its indirect and long-term effects (such as financial, legal, and 
psychological problems): self-deception and denial, acceptance, and making a decision to withdraw. 
3. Family‘s reaction to substance abuse by women: (primary reaction: supporting substance abuse, 
supporting the cessation of substance abuse, rejecting the individual from the family, and secondary 
reaction: replacing the rejection reaction with primary support reaction, and replacing the support 
reaction with initial rejection reaction) 4. Society's reaction to substance abuse by women: (rejection 
and labeling, indifference and inattention, and absorbing by harmful environments and groups)  
Conclusion: Using the results of this research, constructive changes can be made in the type of 
interactions to facilitate the recovery process. 
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Background and Aim: Women experience more craving during treatment than men (Saladin et al, 
2012), and cognitive processes have an essential role in craving (Naqvi et al, 2015). So, the present 
study aimed to explore the craving prevention cognitive model in Iranian women. 
Methods: The method of the present study was a qualitative method of grounded theory. The 
society was women referring to addiction treatment centers and the sample was 40 women who 
referred to Behboud Gostaran Hamgam. Women's Addiction Withdrawal Camp in Tehran, in 2019, 
who were selected by theoretical sampling. The including criteria were physical detoxification, and 
the minimum mental ability to answer questions. Excluding criteria were the use of any addictive 
substances. The source of data was face-to-face, in-depth, unstructured interviews. Finally, Data 
analysis by open coding, axial coding, and selective coding started with the first interview and 
continued until saturation had been achieved (Bowen, 2008).  

Results: The model consisted of 4 themes as follow: Active realistic attitude towards  the previous 
consumption periods (the acceptance of the consumption period mistakes, the frequent reminding 
of the consumption period negative memories, the constant awareness and attention to one's share 

in addiction).  the current period of sobriety (the beliefs about the possibility of replacing safe 
pleasures, tolerability of current conditions without substance use, the possibility of effective 
confrontation with temptation, the continuous attention to positive consequences of sobriety, 
motivations for being sober, family ultimatum in case of re-use, the correct and realistic expectations 
and perceptions about self and family, the trust in the type of recovery process, medical staff, family 

support, and the mental training of the craving appropriate coping strategies).  the previous 
relapses (the frequent reminding of the negative memories of the previous relapses, withdrawal 

difficulties, and the constant awareness and attention to one's share in the previous relapses).  the 
future relapses (the constant awareness and attention to the harms of long-term substance use, more 
difficulties of future relapses, distrust of family, and loss of self-esteem).  
Conclusion: Using the research finding, effective therapeutic protocols can be developed and 
individuals‘ cravings will be decreased. 
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Background and Aim: Ferulago angulata is a medicinal plant from the Apiaceae family that has 
antioxidant, antiapoptotic, neuroprotective properties. This study sought to assess the effect of 
F.Angulata extract on neurobehavioral and some biochemical parameters in scopolamine-induced 
amnesic rats. Methods: Forty male wistar rats were divided into five groups including control, 
scopolamine(2mg/kg), Rivastigmine (1.5 mg/kg)+ scopolamine, and F. Angulata (400 mg/kg)+ 
scopolamine. F. Angulata extract, and Rivastigmine was administered orally by gavage for ten days. 
The behavioral study (Morris water maze) was carried out on the sixth day of treatment to evaluate 
cognitive function. Scopolamine injected 30 minutes before training during training days. The 
behavioral test included four constitutive training phases and the probe test on the fifth day. 
Immediately after the probe test, the hippocampus was dissected, and biochemical parameters such 
as the activity of monoamine oxidase A, B, and oxidative stress markers were measured in the 
hippocampus. Results: Results revealed that scopolamine treatment significantly increased the 
escape latency and traveled distance in training days compared to the control group (p<0.001), and 
animals in this group significantly spent less time in the target quadrant in the probe test (p<0.001) 
imply to memory impairment. In contrast, significant memory improvement in the training phase 
and probe test was observed in the extract-scopolamine co-treated group. Following scopolamine 
administration, an increase in malondialdehyde level and a decrease in catalase activity and the total 
thiol were observed in the hippocampus indicated oxidative stress. Besides monoamine oxidase, A 
and B activity were increased in the hippocampus of the scopolamine treated group. Pretreatment 
with extract ameliorated the scopolamine-induced impairment in all factors. Total extract of 
F.Angulata prevents scopolamine-induced learning and memory impairment through the antioxidant 
mechanism and inhibition of monoamine oxidase. Conclusion: This result suggested that Ferulago 
Angulata extract is effective on scopolamine-induced dementia and can be a promising agent for 
preventing dementia, especially in Alzheimer‘s disease.  
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Background and Aim: The impaired ability to regulate emotions is a prevalent problem among individuals 
with substance use disorders (SUDs). Various emotion regulation strategies have been found to improve 
addiction outcomes. In the present pilot study, we sought to investigate whether training cannabis users by 
means of cognitive reappraisal (CR) could reduce craving in response to cannabis-related cues, using 
functional magnetic resonance imaging (fMRI) and self-report questionnaires. Methods: 30 non-treatment-
seeking young adults (age-, gender-, and education-matched) (ages 18-40, mean age= 25.91years) who 
reported regular cannabis use underwent fMRI scanning involving cue-reactivity task (the cues used in this 
study were included cannabis-related images and were validated for Iranian users by the authors in another 
study) and completed the Emotion Regulation Questionnaire (EQR) and the Desires for Drug Questionnaire 
(DDQ). Participants were then assigned to either the intervention (n=15) or control (n=15) group. The 
intervention group received CR training over three 1-h sessions over 2-3 weeks, while the control group 
received no intervention (inactive). During training sessions, participants instructed and practiced to use 
reappraisal in response to cannabis-related cues. Followed by training sessions, both groups underwent the 
second scanning (post) and assessment session. Results: Repeated measure ANOVA revealed that the 
intervention group implemented more effective emotion regulation strategies (more cognitive reappraisal plus 
less expressive suppression) (F=54.09, P<0.001 for total score) and reported reduced craving (F=89.52, 
P<0.001) compared to the control group. Task fMRI results in the intervention group revealed that during 
the pre-scanning session, attending cannabis-related images (versus neutral images) leads to increased blood-
oxygen-level-dependent (BOLD) signal within the Precentral Gyrus, Central Operculum, and Superior 
temporal Gyrus (regions associated with craving). While, during the post-scanning session, the intervention 
group showed higher brain activation within the Superior Frontal Gyrus and Postcentral Gyrus (regions 
associated with emotion regulation) during cannabis cue-exposure trials in which CR was implemented, 
relative to trials in which they were instructed to merely attend the cues. Moreover, there was no significant 
difference in BOLD signal between pre and post scanning sessions in the control group. Conclusion: The 
preliminary results suggest that cognitive reappraisal training can reduce craving by means of regulating 
emotions in response to drug-related cues in cannabis users as well as by modulating the neural activity of 
brain regions associated with drug craving and emotion regulation. Although the overall findings demonstrate 
the promising effect of CR training on addiction outcomes, future research is needed to provide additional 
evidence. 
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Background and Aim: Besides initial stroke severity and comorbid conditions, infections in acute ischemic stroke or 
post stroke patients is a grave concern in view of mortality and poor functional outcome. Infections after stroke are 
more common, and the prevalence has been reported to be as high as 30%, one third consisting of pneumonia and 
another third of urinary tract infections (UTI). Presence of fever, also called as ―central fever‖, after stroke is another 
clinical condition which requires medical attention. Antibiotics are the traditional approach used to manage infections, 
however, emergence of antibiotic resistant pathogens and use of prophylactic antibiotic management lacks success. 
Therefore, there is an urgent need to better understand aspect of stroke-associated infections and identify viable 
approaches to combat infectious complications. This review discuss the various infections in stroke patients, the 
strategies used for either prophylaxis or treatment and predictors of acute ischemic stroke and post stroke infections. 
Methods: ―PubMed‖, ―Google Scholar‖ and ―MedLine‖ were searched using the MeSH terms ―Cerebral Infarction‖, 
―Stroke‖, ―Cerebral Hemorrhage‖, ―fever‖, ―infection‖, ―pneumonia‖, ―sepsis/ Fever‖ and ―urinary tract infection‖, 
―Stroke/complications‖, ―Antimicrobial strategies and Stroke‖ and ―Infection‖. More searches were performed naming 
different class of antibiotics to find their relation with stroke and type of stroke. Results: Rate of pneumonia in stroke 
patients has been reported in 5–22% cases and is the most common cause of death. The risk of infection is highest in 
the acute phase after stroke which may be attributed to stroke-induced immunodepression syndrome (SIDS). UTIs has 
been observed as a post stroke complication and are associated with poorer outcomes with increased odds of decline in 
neurological status during hospitalization, death or disability at 3 months as well as increased length of hospital stay. 
Though fever is considered as ―endogenous‖ origin caused by immune system activation or effects of the brain lesion on 
thermoregulatory centers, nevertheless such episodes are often difficult to distinguish from infections. Central fever has 
not been very well characterized, but is probably resistant to antibiotic treatment and antipyretic treatment and probably 
appears early after stroke. Fever without an identified infection has been reported to occur in 14.8% of stroke patients, 
but this number is uncertain, and reasonably depends on how thoroughly the patients have been investigated for focal 
signs of infections. Regardless of the causes, elevated body temperature after stroke is associated with poor prognosis. 
Thus, effective management is a priority in stroke- associated infections has been suggested. Several factors which 
account for the development of stroke has been pinpointed, namely, diabetes, atrial fibrillation, hypertension, chronic 
heart disease, age, gender, dysphagia, smoking and COPD. Some clinical findings furnished data regarding appropriate 
use of antibiotics. Although these clinical studies indicated that several antibiotics in different patients with stroke are 
safe, however, neurotoxic effects limits the selection of them for patients with stroke. Conclusion: A thorough 
understanding of infection aspect in stroke patients facilitates greater vigilance, monitoring, prevention and treatment. 

Keywords: Stroke, Acute Ischemic stroke, Post stroke, Antibiotics, Predictors  
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Background and Aim: Acute stress disorder (ASD) consists of a series of symptoms that resulted 
from a life-threatening situation. This study aimed to evaluate acute stress disorder and some related 
factors in burn injury victims referred to Shohadaye Mehrab hospital of Yazd. 
Methods: This is a cross-sectional descriptive-analytic study in which 80 patients with acute burn 
injuries were evaluated. Patients were selected through a convenient sampling method in the first 
half of 2017 among patients referred to Shohadaye Mehrab hospital, Yazd, Iran. The data collection 
tool included a demographic form and a standard questionnaire based on DSM-5 criteria. Data were 
analyzed by SPSS software using chi-square and t-test. 
Results: ASD was observed in 16.3% of patients (13 cases). There was no significant relationship 
between ASD and pre-injury variables, including demographic characteristics (age, gender, marital 
status, income, education level, occupation status). Moreover, there was no significant relationship 
between ASD and type of burn and the burn and burn percentage severity.  
Conclusion: According to the results of this study, one out of six patients were suffered from ASD.  
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Background and Aim: We have previously shown that nitric oxide attenuates morphine-induced 
analgesia in the hippocampus in the rat formalin test, and now investigated its role in the 
laterodorsal periaqueductal gray matter. 
Methods: Wistar rats were equipped unilaterally with guide canuulae in the dHippocampus and 
dlPAG by the aid of stereotaxic device, and after recovery, they were divided into the control and 
experimental groups. Formalin (50 μL of 2.5%) was injected into the rat‘s left foot paw. Morphine (6 
mg/kg) was administered (i.p.) 10 min before the formalin. L-Arginine (0.25, 0.5, 1 and 2 μg/rat), 
and L-NAME (0.25, 0.5, 1 and 2 μg/rat), unrelatedly or with a respect of injecting order, were pre-
administered in the two target areas of brain. The NO synthase activation in the brain slices of all 
animals was indicated by NADPH-diaphorase, the biochemical marker of NOS. Data were 
calculated by analysis of variance (ANOVA) under α= 0.05. 
Results: Morphine had analgesic effects in both phases, which reduced by the injection of L-
arginine, and not inhibitor (L-NAME) in two target areas, but, due to a pre-injection of L-NAME, 
the result in the delayed phase stopped. However, in an orderly done procedure, by prior 
administration of L-NAME in the PAG, and later injection of L-arginine in the hippocampus, the 
morphine analgesia would not decreased at all, showing the modulatory role of NO that was 
affirmed by the NADPH-d staining.  
Conclusion: The highlevel NO in the ldlPAG may regulate the pain due to downward synaptic 
interactions in the central nervous system. 
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Background and Aim: In late 2019, a large number of unexplained pneumonia cases were reported 
in Wuhan, China, and quickly extended to other parts of China, then to other parts of Asia, Europe, 
and recently to North America. It was renamed by WHO as coronavirus disease 2019 (COVID-19) 
and announced as pandemic on 11th March 2020. Generally, respiratory symptoms are dominant 
manifestations in infected patients with COVID-19. However, the involvement of other organs such 
as the nervous system has also been reported, which elucidates the capability of the virus to induce 
multi-organ dysfunction. In this regard, the effect of the COVID-19 pandemic on mental health has 
already been established as including insomnia, anxiety, obsessive compulsive disorder and 
depression among healthcare workers and other endangered groups. 
Methods: The present study was conducted a narrative review of the literature on the 
pathophysiological and psychological manifestation of COVID-19. We searched PubMed, Scopus, 
and Google scholar for papers. Full-text journal articles between the years 2019 and 2021 were 
reviewed for relevant articles. 
Results: As of today, there is emerging evidence, which provides support for the susceptibility of 
nervous system to COVID-19. Undoubtedly, awareness of these findings can result in the timely 
management and treatment of patients. In the present article, we documented a brief overview of 
psychiatric manifestations, possible neuroinvasion mechanisms of COVID-19, and the management 
of mental disorders in infected patients. 
Conclusion: This review suggests that psychological complications should be considered in patients 
with COVID-19 and early diagnosis and treatment of these manifestations can prevent long-term 
complications. 
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Background and Aim: Multiple sclerosis (MS) is an inflammatory disease of the central nervous 
system (CNS) that is identified by focal lesions of inflammation, axonal loss, and demyelination. 
After the blood-brain barrier damage, peripheral immune cells invade the CNS and co-activated the 
innate immune system in the CNS. T helper lymphocytes (mostly Th1 and Th17), cytotoxic T cells, 
B cells, macrophages, microglia, and the cytokines secreted by them, are recognized as underlying 
MS pathogenesis.  
Methods: The present study was conducted a narrative review of the literature on role of microglia 
in Multiple Sclerosis and their potentials as a therapeutic target. We searched PubMed, Scopus, and 
Google scholar for papers. Full-text journal articles between the years 2010 and 2021 were reviewed 
for relevant articles. 
Results: There is emerging finding, which shows numerous proinflammatory cytokines are 
produced throughout the inflammatory process, which can activate the microglial cells, these in turn 
increase the production of different pro-inflammatory factors, which leads to the symptoms of the 
disease. The resident CNS Macrophages, also known as Microglia. Microglia are significant cells in 
MS immunopathology and have particular roles depending on the location and stage of the disease, 
some of them promote remyelination through the expression of several specific anti-inflammatory 
molecules. On the other hand, some of them can damage the myelin sheath by secreting 
proinflammatory cytokines. Therefore, aiming at microglia for treatment can be one of the main 
strategies. The strategies can be suppression or protective microglia that make the balance in the 
immune system, or identification of the factors that participate in the disease process through the 
microglia itself, such as secretory substances.  
Conclusion: In a new way, macrophage manipulation may novel opportunities in the treatment and 
management of MS. Macrophages are attractive targets for drug delivery, seeing high uptake due to 
their phagocytic nature. Because most drugs do not effectively reach macrophages at therapeutic 
levels, micro-based drug delivery systems have been widely used for targeting macrophages in 
treating CNS diseases. 
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Background and Aim: Sleep disorders are conditions that cause changes in sleep patterns. Sleep 
disorder affects health and lifestyle. These disorders have several symptoms, including sleep during 
the day, breathing without rhythm, sleep-related rhythmic movement disorder, problems with sleep-
wake cycles, and insomnia. Insomnia, sleep apnea, narcolepsy, and restless legs syndrome are 
considered sleep disorders. In addition to therapeutic strategies, the use of medicinal plants is also 
considered a treatment. The aim of this study was to evaluate the medicinal plants used to treat 
insomnia and sleep quality over the past decades.  
Methods: Articles were searched from 1981-2021 in medical databases, such as PubMed, 
ScienceDirect, Scopus, Web of Science, and Google Scholar using the Mesh terms, including herbal 
medicine, valerian, Humulus lupulus, hops, sleep disorder, insomnia, chamomile, lavender, kava, and 
Ziziphus jujube. 
Results: Hypnotic plants, such as valerian, chamomile, and lavender have a calming effect on sleep 
problems. Indications for the use of these plants are topical oral application and inhalation. The 
mechanism of action of these herbs is through binding to GABA and serotonin receptors and 
activation of their pathways. Also, the olfactory pathway modulates sleep. The sedative and hypnotic 
effects of these plants have been proven in many studies. Therefore, the use of medicinal plants has 
recently become common in many states. 
Conclusion: In this study, the effect of herbs, such as chamomile, lavender, valerian, hops, kava, 
and Ziziphus jujube on insomnia and sleep quality was investigated. 
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Background and Aim: Teaching Resilience Program can affect children in reduction anxiety and 
depression, reduction aggression and reduction their social problems. The aim of the present study 
is to study the effectiveness of Resilience Training during the Corona crisis on behaviour problems 
of children with emotional and behavioral disorders. 
Methods: This research was a semi-experimental research study with a pre-test-post-test and a 
control group. The statistical population of the the study was all male participants with emotional-
behavioural problems from two clinics in Tehran. Samples were selected by available sampling 
method. Children were randomly divided into the control and experimental groups, with each group 
including 10 children. The obtained data was analyzed using SPSS. 
Results: The findings showed significant differences (p<0.5) between the experimental and the 
control group in their behaviour problems . It showed that resiliency training can decrease behaviour 
problems of children with behaviour problems. Conclusion: In summary, due to the impact of 
resiliency training on behaviour problems, it is recommended that this program would be available 
to children with behaviour problems, their families and schools as a complimentary educational tool 
in improving behaviour and in return can be effective in their social communication and academic 
achievement of these children. 
Conclusion: Conclusion: In summary, due to the impact of resiliency training on behaviour 
problems, it is recommended that this program would be available to children with behaviour 
problems, their families and schools as a complimentary educational tool in improving behaviour 
and in return can be effective in their social communication and academic achievement of these 
children. 
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Background and Aim: Glutamate is one of the major excitatory neurotransmitters in the central 
nervous system. Increasing glutamate leads to neurodegenerative disease. Nowadays, plant medicine 
plays a role in the treatment of some disorders. In this research, we investigated the neuroprotective 
effect of Ferula gummosa root extract against glutamate-induced oxidative stress in the rat adrenal 
pheochromocytoma (PC12) and mouse neuroblastoma (N2a) cell lines 
Methods: The cells were pretreated with extract for 2 h and then exposed to glutamate for 24 h. 
After 24 h the level of malondialdehyde (MDA), reactive oxygen species (ROS), and apoptotic cells 
were determined in both cell lines.  
Results: Glutamate increased lipid peroxidation, ROS, and apoptotic cells in both cell lines. The 
extract significantly increased the cell viability and decreased the ROS generation under glutamate-
induced oxidative stress in these cells. Also, the extract decreased the MDA level and apoptotic cells.  
Conclusion: The results showed that Ferula gummosa root may have a protective effect on 
glutamate-induced toxicity, suggesting that the extract protects neuronal cells from glutamate-
induced oxidative stress. 
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Background and Aim: Royal jelly has drawn attention due to the broad range of pharmacological 
activities (e.g. antioxidant, anti-inflammatory, antitumor, antimicrobial). There are some bioactive 
constituents in Royal jelly, including 10-hydroxy-2-decenoic acid and sebacic acid. In this regard, 
royal jelly and its bioactive components have become candidate for treatment and control of many 
diseases. By the way, Alzheimer‘s disease is a kind of dementia with degeneration of cholinergic 
nuclei and presentation of cognitive impairment. Accordingly, this study was planned to evaluate the 
interaction of acetylcholinesterase (AchE), the key enzyme involved in Alzheimer‘s disease, with 10-
hydroxy-2-decenoic acid and sebacic acid. Also, donepezil as a potent AchE inhibitor was used to 
compare the results.  
Methods: Protein structure of acetylcholinesterase (PDB ID: 4PQE) were selected from Protein 
Data Bank. Moreover, molecular structures of 10-hydroxy-2-decenoic acid (CID: 5312738), sebacic 
acid (CID: 5192) and donepezil (CID: 3152) were used from PubChem. Chimera 1.8 was used to 
prepare the enzyme structure and building the pdb files. MGLTools 1.5.6, AutoDockTools-1.5.6 
and AutoDock Vina (DOI 10.1002/jcc.21334 ) were used for docking process. The grid box 
included the whole structure of AchE enzyme (PDB ID: 4PQE), which was defined as a rigid target 
with no flexible residue.  
Results: According to the results of blind docking by AutoDock Vina, the best calculated affinity 
for 10-hydroxy-2-decenoic acid, sebacic acid and donepezil in interaction with AchE (PDB ID: 
4PQE) were -5.3, -5.4, -8.4 (kcal/mol), respectively.  
Conclusion: The results of the blind molecular docking with the rigid target revealed that 
donepezil, a drug for improving cognitive impairment in patients with Alzheimer‘s disease, showed 
better affinity in comparison with two bioactive components of royal jelly. Furthermore, both 10-
hydroxy-2-decenoic acid and sebacic acid had nearly similar affinity in interaction with AchE. It 
seems that more investigation and experimental studies is required to evaluate the effect of bioactive 
components of royal jelly on AchE enzyme and Alzheimer‘s disease.  
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Background and Aim: Autism Spectrum Disorder (ASD) is a heterogeneous neurodevelopmental 
disease characterized by defect in verbal and nonverbal communications. Prenatal VPA treated rats 
have shown higher levels of oxidative stress and inflammation in the prefrontal cortex. Sumac (Rhus 
coriaria L.) is a fruit that belongs to the Rhus genus and Anacardiaceae family. It is used as a popular 
food spice, produced by grinding the dried fruit. It is mainly grown and consumed in the Middle 
East, Mediterranean regions, and the United States. The powder is traditionally used as a natural 
flavor or color additives in the cooked dishes Sumac extract, has been shown many pharmacological 
effects, but it is limited using in clinical due to low bioavailability. In this study, we evaluated the 
neuroprotective effect of phytosome sumac on VPA-induced oxidative damage in rat. 
Methods: Offspring male rats were segregated into seven groups, Group-1 served as control, 
received a single intraperitoneal injection of saline maternally on E12.5. Group-2 received sodium 
valproate (500 mg/kg in 0.9 % saline, i.p) maternally on E12.5 was considered as VPA-exposed 
group, Group-3 to 4 were VPA-exposed which received sumac and sumac Nano-phytosome (40 
mg/kg/day) for 4 weeks respectively.  
Results: VPA-exposed rats exhibited significantly decreased in GSH level (p < 0. 001) compared 
with in the control rats. Treatment with SNP (40mg/kg) increased in GSH levels were observed 
significantly in group of SNP 40 (p<0.001). 
Conclusion: Our findings demonstrated that SNP has neuroprotective effect on the prefrontal 
cortex of VPA treated rats through its potent antioxidant effect.  
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Background and Aim: Stroke has remained the second cause of mortality worldwide, causing more 
than 5 million deaths annually. Conditions like hypertension, diabetes, male sex, age > 60 are 
associated with higher incidence and mortality of stroke among patients.  
Methods: We gathered the clinical data of 896 patients of the stroke care unit (SCU) ward of Tabriz 
University of Medical Sciences and studied the correlation between clinical features and their 
complications. 
Results: We observed that patients who presented with dysarthria, loss of consciousness, and 
vertigo had a significantly higher risk for mortality. Nonetheless, a history of hypertension, diabetes 
mellitus, ischemic heart disease, congestive heart failure, and carotid stenosis meaningfully induces 
higher rates of mortality. Main complications associated with higher risks of mortality include 
aspiration pneumonia, pulmonary embolism, urinary tract infection, sepsis, bedsore, myocardial 
infarction, gastrointestinal bleeding, hydrocephaly, and brain herniation. 
Conclusion: We reported a significant increase in the chance of mortality as the age increases and 
also indicated that the mentioned factors play a significant role in increasing the in-hospital mortality 
of patients admitted to SCU. However, we did not find any significant correlation between sex, 
previous cerebrovascular accidents, and the length of in-hospital residence. 
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Background and Aim: Temporal lobe epilepsy (TLE) is the most prevalent type of focal epilepsy. It accounts for 
roughly 60% of all patients with epilepsy. Almost a third of patients remain medically refectory despite sufficient trials of 
anti-epileptic drugs, which are often considered candidates for a resective surgery. Seizure localization and lateralization 
task is often challenging, where a multi-modal approach utilizing a combination of neuropsychological examination, 
EEG recordings, positron emission tomography (PET), single-photon emission computed tomography (SPECT) and 
magnetic resonance imaging (MRI) techniques would provide promising results. Without any structural malformations, 
the success rate of a surgical treatment decreases substantially. In cases of TLE, detection of metabolic abnormalities 
may be helpful in lateralizing the seizure onset using magnetic resonance spectroscopy (MRS). Since the cellular energy 
would be disrupted by epileptic activities, 31P-MRS which has a potential role in determining the concentration of 
cellular energy metabolites, it can be used to diagnosis the epileptogenic zone. Methods: We analyzed 8 adult unilateral 
TLE patients (5 left and 3 right). All patients were drug resistance and candidates of surgical treatment. Two-dimensional 
31P-MRS was carried out on 3T Siemens MAGNETOM Prisma using a dual tuned (31P/1H) quadrature birdcage head 
coil. A T1-MPRAGE sagittal sequence was performed with axial and coronal plane reconstructions for positioning 31P-
MRS chemical shift imaging (CSI) grid on temporal lobe (TL) region. For 31P MRS, a 2D-CSI sequence (TR=6520ms, 
TE=2.3ms, Flip Angle=60°, Bandwidth=3000Hz, Vector Size=1024, Averages=30, voxel size=20x20x25 mm) with 
Waltz4 1H decoupling and rectangular NOE was performed. The total examination time was about 40 minutes. 
Processing and quantification of phosphorus spectrum was performed with JMRUI v5.2 software. The preprocessing 
included selecting voxels of interest in right and left temporal lobes, apodizing with Lorentzian line shape in 4HZ. 
Quantification was performed with the HLSVD method. The spectra were fitted to phosphoethanolamine (PE), 
inorganic phosphate (Pi), glycerophosphoethanolamine (GPE), glycerophosphocholine (GPC), phosphocreatine (PCr) 
and adenosine triphosphate (γ-,α-,β-ATP) metabolites.  Results: We found that Pi was increased in ipsilateral temporal 
lobe, compared to contralateral. PCr/Pi, α-ATP/Pi, β-ATP/Pi and γ-ATP/Pi metabolites were reduced in ipsilateral 
temporal lobe (p-value < 0.05). The PCr, ATP, PCr/ATP, PME and PDE values in the ipsilateral regions were not 
significantly different from the contralateral ones. Conclusion: A better understanding of the energy dysfunction profile 
may explain the underlying process of epilepsy. 31P-MRS reflects three primary resonance groups related to the energy 
metabolism. The PCr, Pi and ATP (including γ-,α-,β-ATP) are related to the cellular energetic reservoir. The PCr acts as 
an energy pool, while the ATP is the main energy source of cellular functions and it is mainly produced by oxidative 
phosphorylation in the mitochondria. The Pi illustrates phosphoric acid ions, its concentration increases during high 
energy demand or cellular injury. Our studies are in line with previous 31P-MRS studies that showed energetic 
alterations in temporal lobe epilepsy patients with reduced PCr/Pi and γ-ATP/Pi ratios in ipsilateral temporal region 
compared to contralateral side. Our study is restricted by the MRS voxel size and the MRI scan time. 
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Background and Aim: Huntington's disease (HD) is a progressive, neurodegenerative, and 
inherited disease that has recently gained a great deal of attention to understanding the mechanisms 
involved in HD. α-pinene is a polyphenolic compound of the terpene family that is found in various 
plants of the coniferous genus, including the Kurdistan pistachio tree. Alpha Pinene has been shown 
in various studies to have anti-inflammatory and antioxidant effects. Therefore, this study was aimed 
to investigate the effect of α-pinene on 3-NP induced locomotor activity and biochemical alterations 
in rats. 
Methods: To this aim, 40 male Wistar rats weighting 250-300 g were divided into 6 groups (n=8) 
including sham, 3-NP group (10 mg/kg) as control, treatment groups (3-NP+ α-pinene 1, 5 and 10 
mg/kg) and healthy group (α-pinene) in three weeks duration of treatment. Behavioral/movement 
assessments in addition to oxidant/antioxidant markers in rat cortex and striatum were evaluated in 
all groups.  
Results: Here, we found that ?-pinene significantly alleviated 3-NP-induced changes of body 
weight, rotarod activity, the time taken to cross the narrow beam, and locomotor activity. In 
addition, biochemical assessments in cortex and striatum revealed that ?-pinene could prevent the 
elevation of nitrite and malondialdehyde (MDA) levels as well as decrease of superoxide dismutase 
(SOD), catalase activity and glutathione (GSH) level induced by 3-NP. 
Conclusion: In conclusion our results showed that α-pinene prevented the motor dysfunction 
induced by 3-NP in animal model of Huntington‘s disease. This effect might be due to its 
modulating effect on oxidants-antioxidant balance.  
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Background and Aim: Respiration and airflow through the nasal cavity are known to be correlated 
with rhythmic neural activity in the central nervous system, presumably by activating intrinsically 
mechanosensitive olfactory sensory neurons (OSNs) in the nasal epithelium. There is evidence that 
olfactory bulb (OB) activity during nasal breathing continuously generates respiration-coupled 
oscillations in widespread brain regions. Respiration-related rhythm (RR) are known as rhythms that 
modulate brain activity during cognitive tasks. Therefore, we evaluated the effect of nasal breathing 
on activity of olfactory bulb (OB) -ventral hippocampus (vHPC) -medial prefrontal cortex (mPFC) 
circuit when rats performing short-term memory task.  
Methods: 6 Male Wistar Rats were anesthetized by a mixture of ketamine (100 mg/kg) and xylazine 
(10 mg/kg), and unilateral electrodes were placed in the OB, the mPFC and the vHPC. 10 days later, 
freely moving Local field potential signals were recorded in Y-maze. During exposure training rats 
were allowed to explore the start arm and the other arm for 10 min. Access to the novel arm was 
blocked. During the novelty Preference test rats were allowed to explore the two familiar arms (Start 
and Other) and the previously unvisited novel arm for a period of 2 min. The interval between 
exposure trials and the novelty preference test was 1 hour (1 h ITI). Signal processing analysis 
perform in MATLAB software.  
Results: Behavioral study revealed that rats prefer the new arm for first entry and explore. 
furthermore, we observed significant change of information transmission in memory circuit while 
choosing correct or wrong.  
Conclusion: The present study suggests that nasal breathing modulates the rhythmic activity of OB-
mPFC-vHPC circuit in association with the correct performance of the short-term memory task. 
These findings provide new insight into OB activity‘s effect on remote areas and its association with 
cognition and behavior in rodents.  

Keywords: Olfactory bulb, Medial prefrontal cortex, ventral hippocampus, short-term memory, Y-
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Background and Aim: Mechanical ventilation (MV), an invasive respiratory support intervention, is 
necessary when a patient has difficulty breathing normally due to an inability to maintain a patent airway 
to reduce respiratory effort and correcting blood gases. Despite being a vital life support tool for many 
critical patients, MV is a risk factor to the development of adverse neurocognitive outcomes including 
delirium, and memory dysfunction. We assume this is due to the absence of nasal airflow during 
intubation. There is evidence that olfactory bulb (OB) activity during nasal respiration continuously 
generates respiration-coupled oscillations in widespread brain regions which contribute to cognitive 
functions. Therefore, we evaluated the effect of nasal air-puff during mechanical ventilation on activity 
of olfactory bulb-ventral hippocampus (vHPC)-medial prefrontal cortex (mPFC) circuit during resting 
state and short-term memory task performance in rats. 
Methods: Male Wistar rats were anesthetized by inhalation of isoflurane. Then, animals were intubated 
and connected to ventilator for 2hours (RR=60 breath/min, 2CC/pulse). In nasal airflow group, air 
puffs were pushed into nostril (frequency = 1Hz) during mechanical ventilation. Twenty-four hours after 
winning, Local field potential signals were recorded from OB, ventral hippocampus and medial 
prefrontal cortex during resting state in bodybox and freely moving during encoding and recall trial of Y-
maze. During encoding trial, rats were allowed to explore the start arm and the other arm for 10 min. 
Access to the novel arm was blocked. During the recall trial, rats were allowed to explore the two 
familiar arms (Start and Other) and the previously unvisited novel arm for a period of 2 min. The 
interval between these trials was 1 hour (1 h ITI). Signal processing analysis perform in MATLAB 
software. 
Results: Behavioral study revealed that applying nasal air-puff improved short-term memory 24 h after 
winning. we observed dysfunctional connectivity within OB-vHPC-mPFC circuits, associated with 
memory impairment in mechanical ventilation group which was corrected by applying nasal air-puff. 
Conclusion: The present study suggests that nasal air-puff during mechanical ventilation modulates the 
rhythmic activity of olfactory bulb-ventral hippocampus-medial prefrontal cortex circuit in association 
with the correct performance of the spatial short term memory task. These findings provide new insight 
into OB activity‘s effect on remote areas associated with cognition and behavior in rodents. 

Keywords: Mechanical ventilation, Nasal air-puff, Olfactory bulb, Medial prefrontal cortex, ventral 
hippocampus, short-term memory 
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Background and Aim: Previous studies have shown that after a stroke, the balance function of people is impaired. 
There are several reasons for impaired balance function, such as weakness of the musculoskeletal system and impaired 
perception of balance information in areas of the cerebral cortex. One of the factors that affects the balance function of 
stroke survivors is the abnormal subjective vertical perception (SV). The aim of this study was to evaluate the cortical-
cortical network of vertical perception of people with right hemisphere stroke with abnormal visual vertical perception, 
compared with normal individuals using brain mapping (EEG neuroimagimg method).  Methods: This was a cross-
sectional observational study, which was performed in the audiology department of Rofideh Rehabilitation Hospital in 
Tehran between September 2016 and June 1400. Patients enrolled in the study for the first time in the past year had 
unilateral right hemisphere stroke confirmed by MRI results. According to inclusion criteria, 40 patients with right 
hemisphere stroke were included in the study. The mean time from the onset of stroke to participation in the study was 
162 ± 13 days. The samples were matched with 35 healthy controls in terms of age and education. EEG was recorded 
from 32 cranial location, in accordance with International System 10-20, through electrodes placed in a WaveguardTM 
cap (ANT Neuro, Enschede, The Netherlands) as a linked ear. EEG data were recorded using asalab software and 
amplifier (ANT Neuro, Enschede, Netherlands) at a sampling frequency of 256 Hz. Localization of recorded EEG data 
source from the skull was performed using eLORETA software.  Results: Power spectral density results showed that 
stroke patients had lower electrical nerve activity compared to healthy individuals in the beta 2 frequency band in the left 
hemisphere. Beta-2 frequency band showed a significant decrease in activity (p <0.01) in areas in the frontal, temporal 
and parietal lobes in addition to the insula. In comparison between stroke patients and control group, beta 3 wave power 
in the right hemisphere of patients had a significant increase (p <0.01) in medial frontal gyrus, superior frontal gyrus and 
anterior cingulate. Statistical analysis showed that patients with stroke showed a decrease in phase synchronization in the 
delta frequency band and an increase in synchronization in the alpha 1, beta 2 and beta 3 bands compared to the control 
group in the vestibular network involved in vertical vision perception (p <0.01 ).  Conclusion: According to the 
changes observed in the functional maps of the cerebral cortex after stroke and the involvement of different cortical 
regions that are involved in functions related to maintaining posture and balance It can be concluded that continuous 
brain monitoring may be beneficial for neurological patients, as it allows the detection of derangement of brain function 
in a possible reversible state. Rapid tracking of brain function derangement provides the therapist with the opportunity 
to consider the best and most effective method of rehabilitation. Due to the high prevalence of stroke, even relatively 
small improvements in clinical outcome will be beneficial to patients. 
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Background and Aim: According to current studies, major depressive disorder(MDD) is the most 
common (17%) in comparison with other psychiatric disorders. According to the World Health 
Organization around 280 million individuals suffer from depression globally. Depression is clearly a 
systemic disease produced by a variety of biological factors, including inflammatory response, 
hypothalamic-pituitary-adrenal (HPA) Axis dysfunction, and neurotransmitter system imbalance, 
among others. The discovery of the microbiota-gut-brain axis has been one of the most significant 
advancements in association with gastrointestinal and psychology in the last decade. Intestinal 
microbiota makes a complex and bilateral pathway between the intestine and the brain, Disruption 
in this pathway is the biggest risk factor for depression because it can cause Monoamine 
neurotransmitter problems, hippocampal volume loss and other biological disorders. In this article, 
we first discuss the numerous various biological factors that contribute to major depressive disorder, 
and then in the second part we look at the interaction between the microbiota-brain pathway in 
MDD. 
Methods: This is a review article and doesn't have method. 
Results: This is a review article and doesn't have results. 
Conclusion: The pathophysiology of the disease is not entirely understood, but the finding of the 
microbiota-brain link, while still in early stages and with little research done on it, could pave the way 
for more successful treatments in the future.  
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Background and Aim: Ketamine (KET) is an anesthetic drug and antagonist of N-methyl-D-
aspartate (NMDA) receptor which widely used in medicine. The neurotoxic effects of KET is 
dependent time and dose of Consumption. KET chronic using could induces delusions, 
hallucinations and anxiety symptoms. Nostoc commune (NC) is a cyanobacterium of Nostocaceae 
family that rich of radical scavenging compounds. Studies demonstrated NC have anti-oxidative and 
anti- inflammatory properties and also effective on many disease. The aim of the study, evaluate of 
NC extract effect on anxiety like behaviors in a mice model induced by KET.  
Methods: 50 mice were divided to 5 groups: the control group was not received any drug. Positive 
control group was injected 20 mg/kg of KET intraperitoneally and received 150 mg/kg of 
aripipirazole orally for 14 days. Ket Group was injected KET intraperitoneally for 14 days. 
Treatment groups were injected KET intraperitoneally and received NC extract (70 and 150 mg/kg) 
orally for 14 days respectively. 
Results: KET treatment significantly decreased center duration time and locomotor activity index in 
KET group compared to the control group (p<0.0001). NC extract treatment at dose 150 mg/kg 
reversed center duration time compared to KET group (P<0.001). Also, dose of 70 and 150 mg/kg 
increased locomotor activity index compared to KET group (p<0.01). 
Conclusion: Our findings suggest that Nostoc commune extract could improved anxiety-like 
behaviors probably via antioxidant activities in a mice model induced by KET. 
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Background and Aim: Olfactory dysfunction is linked to a number of neurodegenerative disorders 
including Parkinson‘s disease (PD). Human Wharton's jelly-derived mesenchymal stem cells (hWJ-
MSCs) have shown beneficial effects in improving the dopaminergic cells in the PD. In the present 
study, the effects of hWJ-MSCs on olfactory dysfunction, alone and combined with L-dopa, were 
examined in a rat model of PD 
Methods: Fifty adult male Wistar rats were randomly divided into five groups: 1) sham, 2) PD, 3) 
PD+ C, 4) PD+C+D, and 5) PD+D. PD was induced by injection of 6-OHDA (16 μg/2μl into 
medial forebrain bundle (MFB)), which was confirmed 14 days later by contralateral rotation after 
apomorphine injection (0.5 mg/kg, sc.). PD rats received MSCs (1×106 cells, i.v.) twice on the 14th 
and 28th days post PD induction. Therapeutic effects of MSCs were evaluated, both alone and in 
combination with drugs (L-Dopa and Carbidopa, 10/30 mg/kg, i.p.). Four months later, olfactory 
dysfunction, with recording of anterior olfactory nucleus (AON) local EEG, Block Test, Buried 
Pellet Test were evaluated  
Results: MFB-lesioned rats showed olfactory dysfunction in cognitive tests. The results showed that 
cell therapy improved olfactory behaviors, frequency bands' power of AON EEG, in treatment 
groups 
Conclusion: Current findings showed that chronic treatment of PD rats with hWJ-MSC, both alone 
and in combination with L-Dopa, play a role as a neuro-regulator and suggest a potential role in 
hyposmia in PD.  
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Background and Aim: Cerebral Autosomal Dominant Arteriopathy with Subcortical Infarcts and 
Leukoencephalopathy (CADASIL) is an inherited disease of small vessels. This autosomal dominant disease is 
caused by mutations in NOTCH3 gene on chromosome 19p13. It‘s genetically the most common cause of stroke. 
Nowadays, coronavirus disease 2019 (COVID-19) has reached pandemic level. It‘s a respiratory disease but 
atypical symptoms like central nervous system (CNS) complications have been seen in a large number of patients. 
In this study, we report the case of an unknown CADASIL patient with neurocognitive presentation of COVID-
19. The clinical importance of this report is to highlight increasing the diagnosis of unknown CADASIL cases after 
COVID-19.  
Methods: Case Presentation: A 42 years old man presented to neurologic clinic with chief complaint of memory 
loss and behavioral changes for 2 weeks. Three weeks prior to admission, the patient started to suffer from fever 
and chills for 3 days. After that, he experienced prominent memory disturbance and behavioral changes such as 
irritability and aggression. Owing to this condition, the patient was hospitalized for more evaluation. 
Results: Investigations: At the time of admission, there were no fever and hypoxia. His neurological examinations 
were normal. Initial laboratory tests showed mild thrombocytopenia with positive C -Reactive Protein (CRP), but 
other hematologic and metabolic assessments were within normal range. The diagnosis of COVID-19 was proved 
based on positive PCR and ground glass appearance in chest CT scan. MRI assessments showed multiple Fluid 
attenuated inversion recovery (FLAIR) and T2 high signal lesions in bilateral periventricular and centrum 
semiovale without mass effect. There was also infiltrative lesion in temporal lobe with extension to U-fibers 
without mass effect and diffusion restriction. The lesion in temporal lobe was less likely in favor of encephalitis 
because cortex was intact and no gyral pattern was seen. cerebrospinal fluid analysis showed normal oligoclonal 
band (OCB) and IgG index. Screening for infectious factors such as CMV, HSV, TB, and Toxoplasma was 
negative. ECG and echocardiography were performed to assess the cardiac causes of stroke, which was normal. 
We assessed other causes of stroke in young adults, these factors consist of vasculitis and thrombophilia Panel, 
which were within the normal range. The NOTCH3 genetic test was done to evaluate CADASIL disease. It was 
positive and confirmed diagnosis of CADASIL for us. 
Conclusion: Discussion: CADASIL is a kind of arteriopathy as a result of receptor and endothelial cell 
dysfunction. It can cause thrombosis, brain damage and predispose CADASIL patients to stroke. Currently, the 
famous virus for all of us is severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). It can provoke stroke 
as well by the following mechanisms: Hypercoagulable state, DIC, vasculitis, necrotizing encephalopathy, and 
cardiomyopathy. In the case of our report, there wasn‘t a history of hereditary CADASIL and he became 
symptomatic after COVID-19. The history of this patient is one of the cognitive post-infectious presentations of 
SARS CoV-2. The combination of vasculopathy in these two diseases has increased the risk of stroke in our 
patient and caused discovery of underlying CADASIL disease.  
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Background and Aim: Multiple sclerosis (MS) is an autoimmune disease. The main aims of this 
investigation were the effect of Royal jelly (RJ) on the cognitive and non-cognitive behavior of 
Morris water maze (MWM), demyelination. 
Methods: Twenty-five adult male Sprague Dawley in five groups were used. Control (intact rat), 
Sham (surgery without MS induction), treatment control (MS induction without treatment), 
treatment1 and treatment2 (oral administered of two doses of RJ). Ethidium bromide (3µl of 0.01%) 
injection in the dentate gyrus (DG) was used for MS induction. To prove MS induction, rats were 
observed for clinical symptoms at the 7th, 14th, and 21st days after MS induction and histological 
method.Cognitive and non-cognitive behavior was evaluated by MWM.  
Results: Data showed that RJ corrected the deficit of MS scoring and demyelination. Cognitive and 
non-cognitive behavior was impaired in the treatment control group compared to control and sham 
groups and, RJ improves cognitive and non-cognitive in treatment groups relative to treatment 
control. 
Conclusion: : Results indicate that RJ can improve cognitive and non- cognitive behavior in MWM 
test, demyelination. Therefore, it seems that RJ can be a supplementary drug for MS.  
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Background and Aim: Dental pulp stem cells (DPSCs) are considered a promising type of stem 
cell for cell-based therapies. Hence, in this study, we assessed the therapeutic effects of human 
(h)DPSCs and their conditioned medium (CM) in a rat model of ischemic stroke 
Methods: Following 30 min middle cerebral artery occlusion (MCAO), hDPSCs or their 
conditioned medium were administered into the carotid artery (hDPSCs-IA and hDPSCs-CM-IA 
groups). Furthermore in other experimental groups, immediately after recovery from the anesthesia, 
hDPSCs (2×106 cells/100 µl phosphate-buffered saline) or their conditioned medium were 
administrated through the intranasal route in awake rats (hDPSCs-IN and hDPSCs-CM-IN groups). 
Before ischemia as well as 1 and 3 days after MCAO, a neurological function test was performed. In 
addition, infarct volume was evaluated 3 days after cerebral ischemia.  
Results: The infarct volume significantly decreased in all four experimental groups compared to the 
MCAO group. Also, neurological function in hDPSCs and hDPSCs-CM transplanted groups (both 
intra-arterial and intranasal) was improved compared to the MCAO group. 
Conclusion: In summary, the present findings suggest the therapeutic potential of human 
(h)DPSCs and their conditioned medium (CM) in a rat model of ischemic stroke induced by middle 
cerebral artery occlusion. 
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Background and Aim: Toxoplasmosis is an infectious disease caused by the intracellular parasite 
Toxoplasma gondii 4 that harms the brain and increases the risk of epilepsy acquisition. It is well known that 
cannabinoid (CB) signaling is activated following brain insults and protects the neurons from excitotoxicity 
and inflammation. We examined the role of CB neurotransmission in the roconvulsant effect of 
Toxoplasmosis in mice. Methods: Adult male NMRI mice (20–25g) were used in this study.Toxoplasmosis 
was established in mice by intraperitoneal injection of T. gondii cysts. The mice with acute and/or chronic 
Toxoplasma infection were pretreated (through intracerebroventricular injection) with CB1 and CB2 receptor 
agonists (ACEA and HU308) and antagonists (AM251 and AM630), as well as JZL184 (the irreversible 
inhibitor of mono acyl glycerol lipase, enzyme degrading the endogenous cannabinoid 2-Acyl glycerol). The 
seizure threshold was thenmeasured by tail vein infusion of pentylenetetrazole. Results: Results of the 
present study on the alteration of cannabinoid signaling in mice experimental model of toxoplasmosis 
potentially open a new window in neuropathology of latent toxoplasmosis. Mice are among the most 
susceptible species to toxoplasmosis, and therefore, are often used in experimental in vivo studies on 
toxoplasmosis. While there are many advantages in using this experimental model, care should be taken 
inextrapolating results from mice to human. Compared to human, mice are extremely vulnerable to the 
consequences of T. gondii infection with more severe symptoms of the disease. While the infection may lead 
to serious life-threatening illness in mice, it is barely visible in healthy individuals. The symptoms in mice 
closely resembles those seen in immunocompromised patients including the life-threatening encephalitis. On 
the other hand, Toxoplasma infection in rats is generally unapparent, provoking only mild symptoms, 
thereafter the host remains infected for life. Therefore, Toxoplasma infection in rats is more relevant to 
human toxoplasmosis and may provide a better model for human toxoplasmosis. We have recently reported 
that rats with chronic toxoplasmosis are predisposed to epilepsy acquisition and develop this neurologic 
disease faster than the healthy rats. Exploring alterations of endocannabinoid signaling in rats with latent 
Toxoplasma infection can help to discover interplay between T. gondii and brain in development of the 
neurological changes emerge in the seropositive people. Conclusion: this is the first report demonstrating the 
involvement of cannabinoidsignaling in the proconvulsant effect of Toxoplasma infection. It is shown that 
Toxoplasma infection raises dopaminergic and glutamatergic signaling, while decreases GABAergic 
neurotransmission. These neurophysiological changes play a role in the increased seizure susceptibility 
accelerate development of epilepsy in rodents. Finding of the present study suggests that ECS also play a role 
in the neurological complications, including seizure and epilepsy, of latent Toxoplasma infection. Further 
studies are required to disclose the modality of the interaction between ECs and toxoplasmosis and its role in 
the clinical complications of this parasitic infection. 
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Background and Aim: Brain-Computer Interface (BCI) systems have received great attention among 
researchers due to the opportunities that they bring to aid physically disabled people and also for 
rehabilitation and neuroenhancement. One of the interesting applications of this technology is to design a 
system to control external devices just by movement execution of specific limb (e.g. Fingers) or imagination 
of movement to specific directions (e.g. Brain-controlled wheelchair). To achieve this, recorded 
electroencephalogram (EEG) signals of electrodes on the brain surface must be processed to classify the right 
classes during movement execution or imagination. Aiming to achieve this, we propose a method using 
Riemannian geometry to extract proper spatial and temporal features of EEG signals generated during the 
execution of movement and designed a machine learning classifier to classify the movement executions 
Methods: We utilized Event-Related Desynchronization (ERD) phenomena in EEG. It has been shown that 
when a subject does an execution motor task, power in mu (8-13 Hz) and beta (16-30) frequency bands in 
sensory-motor areas of the brain decreases due to the ERD effect. The temporal and spatial features of EEG 
signals were preprocessed, extracted, and classified by a designed Support Vector Machine (SVM) classifier. 
To clean EEG signals from noise, the eye blink, eye movement, and ECG noises that have a low-frequency 
profile (below 8Hz) were removed from the signal by High-pass filtering of all Channels. Abnormal 
magnitudes of signal, bad channels, and bad trials were detected and dropped from the data. the line noise 
was filtered when recording data. ERD effect is from near 1-1.5 seconds before the onset of action till near 
the end of movement execution. These temporal features have a strong effect on the power spectral density 
of mu and beta frequency band (8-30 Hz), so the signals were filtered through a bandpass IIR Butterworth 
filter with order 5 and were summed across these bands and logarithm of these magnitudes were used as PSD 
features of signals. Then we directly project trials as points on a Riemannian manifold and use a geodesic 
metric (like distance norm in Euclidean geometry) for similarity of these points(trials) based on the nearest 
neighbor on a computed covariance matrix of channels. We project trials as points on Riemannian manifolds 
and then we applied the SVM classifier on the projection of these points on a tangent space near each point 
(trials). Results: We used a 10-fold evaluation scheme and accuracy measure and number of correct predicted 
labels for all labels and also we used kappa coefficient to evaluate our classifier accuracy. Mean accuracy for 
all subjects 0.74 and kappa coefficient 0.65 of this method shows a supreme classification accuracy. Our 
approach achieved the best result in terms of accuracy by F-Score measures (0.66) among all participants. 
Conclusion: These results show that using Riemannian geometry is a promising approach to designing 
accurate and reliable BCI systems. 

Keywords: BCI System, machine Learning, Riemannian geometry, EEG signals 
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Background and Aim: Background and Aim: Alzheimer's disease is the most common type of 
dementia in the elderly and is characterized by progressive cognitive impairment and memory 
impairment. Ghrelin may be associated with the pathophysiology and potential treatment of 
Alzheimer's disease. Ghrelin increases dopamine signaling by binding to its receptor (GHS-R1a) and 
heterodimerizing the GHS-R1a receptor and the D1 receptor antagonist (SCH23390). In this study 
we investigated the possible effect of ghrelin and SCH23390 in interaction with D1 receptor in 
cognitive disorders in the Alzheimer's model caused by STZ injection. 
Methods: In this study, male Wistar rats weighing 200 to 250 grams are used. Mice are randomly 
divided into 6 groups (n = 10). The studied groups are: 1- control group (saline + saline) 2- STZ + 
saline group 3- ghrelin + saline group 4- STZ + ghrelin group 5- STZ group + (SCH23390) 6-group 
STZ + (SCH23390) + ghrelin. Induction of pathological features of Alzheimer's in mice by icv 
injection of STZ on the first and third days. The ghrelin and D1 receptor antagonist groups also 
receive ghrelin as icv and D1 antagonist for two weeks daily after one week of recovery half an hour 
before ghrelin injection. Behavioral and electrophysiological tests are performed on animals after 
injecting drugs. In this study, two cognitive behavioral tests of MWM and passive avoidance test are 
used to measure changes in cognitive abilities. Mice are eventually anesthetized with urethane and 
field potential recordings are taken from the hippocampal DG.  
Results: The results showed that developmental STZ exposure in adult rats caused impairments in 
LTP of DG and GHS-R1a increased the induction and maintenance of LTP, SCH23390 reduced 
these properties. 
Conclusion: Results suggested that the interaction of ghrelin and SCH23390 increased cognitive 
impairment in the Alzheimer's model induced by STZ injection.  
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184 
 

Count: 186 
Abstract ID: 263 
subject: Neural Injuries and Neurodegenerative Disorders: Ischemia, Stroke, and Neurovascular 
Disorders 
Presentation Type: Poster 

Neuroprotective effect of dimethyl fumarate in stroke: The role of nuclear 
factor erythroid 2-related factor 2 

Submission Author: Elias Kargar Abarghoei 

Elias Kargar Abarghoei1, Hamzeh Badeli-Sarkala2 

1. Department of Anatomical Sciences, Faculty of Medicine, Hormozgan University of Medical Sciences, Bandar 
Abbas, Iran 

2. Department of Anatomy, School of Medicine, Shiraz University of Medical Sciences, Shiraz, Iran 

Background and Aim: There is evidence that supports the neuroprotective effects of dimethyl 
fumarate (DMF) in stroke. Nuclear factor erythroid 2-related factor 2 (Nrf2) has both anti-oxidant 
and anti-inflammatory mechanisms. We investigated the neuroprotective effects of DMF via Nrf2 
activation in the cortex, striatum, and diencephalon in a middle cerebral artery occlusion (MCAO) 
model of stroke. 
Methods: 22 Sprague-Dawley male rats were randomized into 3 groups. In DMF-treated group (n 
= 8), rats received 15 mg/kg oral DMF twice daily by gavage from day 0 to 14 after a 60-minute 
MCAO. The vehicle group (n = 7) underwent MCAO and were given methocel/H2O, using the 
same method and schedule. In the sham group (n = 7), neck was opened, but neither middle 
cerebral artery (MCA) was occluded nor any drug was administered. After 14 days, the animals were 
sacrificed. The infarct volume was assessed by stereology method. Nrf2 expression was evaluated in 
the cortex, striatum, and diencephalon by immunohistochemistry method. 
Results: Ratio of infarct to total brain volume was significantly lower in the DMF-treated group 
(5.76%) in comparison with the vehicle group (22.39%) (P < 0.0001). Nrf2 expression was higher in 
DMF treated group in comparison with both the vehicle and sham groups in cortex, striatum, 
diencephalon, and total brain (P < 0.0001). In the DMF-treated group, significant negative 
correlation between Nrf2 expression and infarct volume was observed in cortex, striatum, 
diencephalon, and total brain.  
Conclusion: DMF induces Nrf2 expression and its neuroprotective effects in different brain 
anatomical regions.  
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Background and Aim: Oxidative stress, as an imbalance between the production of free radicals and antioxidant 
defenses, can be originated from an increase in free radicals‘ production or a decrease in free radical scavengers. 
Oxidative stress has been proved as a contributor to over 100 human diseases, either as a source or outcome. Trace of 
oxidative stress in the etiology of several chronic and degenerative diseases suggests that antioxidant therapy represents a 
promising avenue for therapeutics. An important group of antioxidants is phenolic compounds. However, their 
extremely low water solubility, poor stability, and passive diffusion restrict their bioactivity. Curcumin as an antioxidant 
agent was used to reduce and synthesize nanoparticles by using a green chemistry method. The aim of this study is to 
investigate the protective role of Curcumin conjugated to gold nanoparticles against H2O2-Induced oxidative stress in 
human neuroblastoma SK-N-SH cells. Methods: Curcumin-coated gold nanoparticles (Cur-GNPs) were chemically 
synthesized and characterized using UV-Vis spectrophotometry and TEM. Radical scavenging activity of Cur-GNPs was 
compared with free Curcumin and Citrate-GNPs. Cell line used in this study was the human neuroblastoma cell line SK-
N-SH. Cytotoxicity on the cells was determined by using MTT. Treatments include post-treatment (first treated with 
H2O2 and then Cur-GNPs) and pre-treatment (first treated with CurGNPs and then with H2O2) of the cells. 
Intracellular ROS levels in cells was performed by DCFH-DA assay. Investigation of the antioxidant effect of Cur-
GNPs on DNA, proteins, and lipids of these cells was carried out via Fourier transform infrared microspectroscopy 
experiments which were performed at the MIRAS laboratory of the ALBA synchrotron, Spain. Multivariate analysis of 
the spectra recorded was performed using principal component analysis. Interaction of nanoparticles with plasma 
membranes was investigate LDH assay. Results: Particle size was found to be 25 ± 12 nm by measuring the size of ~ 
150 particles. Radical scavenging activity of the Cur-GNPs was found to be better than curcumin as well as Citrate-
GNPs. Cytotoxicity data revealed that IC25 of H2O2 was 0.2 mM. The H2O2-induced loss of cell viability was 
attenuated by 40 ppm the Cur-GNPs treatment. H2O2 treatment increased the ROS level to its maximum which 
reduced to a lower level with Cur-GNPs. By using FTIR microspectroscopy, it was found that post-treatment of 
nanoparticles more effective in neutralizing DNA damage while pre-treatment was found more effective in preventing 
lipid peroxidation. The release rate LDH was the highest for the H2O2 treated sample compared to those of the other 
two treatment groups, which is a sign of a higher degree of damage to the cell membrane. Conclusion: Both cell 
treatments, pre- and post-treatment, have benefits for the cell. Comprehensive study of the interaction of gold-curcumin 
nanoparticles with cells by laboratory methods along with more advanced techniques such as the use of techniques such 
as IR spectroscopy provide valuable information. 
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Background and Aim: Autism spectrum disorder (ASD) is a neurodevelopmental disorder. 
glutamatergic/GABAergic imbalance is a major etiological mechanism of autism. The aim of this 
study was to evaluate the plasma levels of Glutamic Acid Decarboxylase 65 (GAD65) protein in 
mild and severe autistic patients, and also to compare plasma GAD65 concentration in mild and 
severe autism.  
Methods: 62 autistic patients (aged 6–9 years) and 17 age-matched neurotypically healthy controls 
were included in the study. The diagnosis, as well as level of autism, was assessed by the Gilliam 
Autism Rating Scale. Plasma GAD65 protein level was determined using an enzyme-linked 
immunosorbent assay (ELISA) kit for GAD65.  
Results: Our findings showed no remarkable alteration in plasma GAD65 concentration of patients 
with mild autism than healthy subjects, while patients with severe autism showed an increased 
plasma level of GAD65 compared to healthy controls and mild autistic patients. 
Conclusion: Our findings suggested the level of plasma GAD65 might be potentially considered as 
a diagnostic biomarker for the severity of autism. 
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Background and Aim: Migraine is a common episodic neurological disorder with complex 
pathophysiology that progresses and transforms into a chronic migraine in some individuals. Despite 
prior valuable approaches still, the exact molecular mechanisms underlying migraine development 
and especially migraine progression is unknown. This study aimed to assess the role of the 
somatosensory cortex and hippocampal TRPVI in the rat model of migraine development and 
progression. 
Methods: Animals were divided into 3 groups including sham, Episodic headache (EH) and 
Chronic headache (CH). The sham group received normal saline injections (IP) every two days for 
11 days, and the EH group received a single dose of trinitroglycerin (TNG) injection (IP, 10 mg/kg). 
For the CH group TNG was administrated every two days (on days of 3, 5, 7, 9 and 11, IP, 10 
mg/kg). TRPV1 levels in plasma, somatosensory cortex and hippocampus were determined using 
the corresponding enzyme-linked immunosorbent assay (ELISA) kit. 
Results: TRPV1 levels in plasma, somatosensory cortex and hippocampus were increased after 
migraine induction in both CH and EH groups. Interestingly, in the somatosensory cortex, this 
TRPV1 elevation in the CH group was much greater than the EH group and a significant difference 
between the two groups was observed. 
Conclusion: These results suggest that headache frequency maybe enhances through upregulation 
of somatosensory cortex TRPV1. This new achievement could be an emphasis on new drug 
approaches to prevent chronic migraines. 
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Background and Aim: The aim of this study was to identify the effectiveness of play-based motor-
cognitive training program on inhibition of children with attention deficit hyperactivity disorder. 
Methods: This research was a semi-experimental research study with a pre-test-post-test and a 
control group. The statistical population of the the study was all male participants with hyperactivity 
from two clinics in Tehran. Samples were selected by available sampling method. Children were 
randomly divided into the control and experimental groups, with each group including 14 children. 
The obtained data was analyzed using SPSS.  
Results: The results showed that there was a significant difference between the experimental and 
control group in improving attention and inhibition of response inhibition.  
Conclusion: It can be concluded that the intervention of cognitive games was effective in 
improving inhibition of the participating children with ADHD and it can be used in the treatment 
and rehabilitation of cognitive and motor disabilities of chidlren with attention deficit and 
hyperactivity disorder. 
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Background and Aim: Background: Preclinical studies and early clinical investigations suggested 
that the N-Acetylcysteine (NAC) may be useful in the treatment of addiction. The present study 
tried to evaluate whether chronic administration of NAC during the extinction period could reduce 
the maintenance of the morphine rewarding properties in the conditioned place preference (CPP) 
paradigm in the rats? 
Methods: Methods: Adult male Wistar rats (190-220 g) were examined with morphine (5 mg/kg, sc) 
and saline (1 ml/kg, sc) during the 3-day conditioning phase in the CPP paradigm. After the 
acquisition of morphine CPP, different doses of NAC (5, 10, 25, and 50 mg/kg, ip) were 
administered every day during the extinction period, 30 min before the CPP test. Conditioning score 
and locomotor activity were recorded by the video tracking system and Ethovision software after 
acquisition on the post-conditioning day and during the extinction period. 
Results: Results: Daily NAC administration during the extinction period reduced the extinction-
responding and decrease in the maintenance of rewarding properties of morphine in a dose-related 
manner. 
Conclusion: Conclusion: These are the first data suggesting that the application of NAC during the 
extinction can attenuate the morphine reward-associated behaviors in the rats, which adds to the 
growing appreciation that the NAC may have potential therapeutic use in combating the morphine 
dependence. This possible ability can be concordant with the hypothesis of the involvement of 
glutamatergic pathways in the pathophysiology of addiction. 
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Background and Aim: Acquired brain injury (ABI) refers to any type of brain damage that occurs 
after birth such as tbi and stroke Severe acquired brain injury (SABI) rehabilitation should be as 
intensive and long as to allow the patients get the best independence and quality of life (QoL), but 
facing with the rehabilitation socioeconomic burden. Telerehabilitation (TR) could supply frail 
subjects requiring long-term rehabilitation. 
Methods: This review article is Telerehabilitation in severe acquired brain injury in Corona virus 
outbreak were extracted from Science Direct, Pro quest and Pub med Data Bases.12 articles had 
been selected according to inclusion criteria from 2017 to 2020 and 5 of them had been deleted by 
exclusion criteria 
Results: the data of this study should demonstrate that TR is at least non-inferior in comparison 
with the same amount of usual territorial rehabilitative physical treatments, taking into account 
patients‘ functional recovery, psychological well-being, caregiver burden, and healthcare costs. 
Conclusion: data coming from this study could demonstrate the usefulness of TR in facing the 
rehabilitation socioeconomic burden of managing patients with SABI, so to allow the patients get 
the best independence and quality of lif and Tr included advantages and disadvantages that require 
infrastructure. 
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Background and Aim: Incubation phases are short time-windows during which the mind is left to 
ponder alternative solutions to a given problem. Performing a task that supposes a low working 
memory load (WML) during an incubation phase (e.g., a 0-back task) has previously been shown to 
result in higher creativity scores on a classical creativity task, the Unusual Uses Task (UUT), than 
performing a task that supposes a high WML (e.g., a 2-back task). In this study, we aimed to assess, 
with a starting point in findings of previous work, the impact of different incubation tasks on 
participants' divergent thinking performance on the UUT. Methods: To explore potential 
alternative tasks to the 0-back task as creativity booster, we compared participants‘ performance (N 
= 64) on the UUT after four different types of incubation tasks. These incubation tasks differed in 
terms of WML: 1- No WML: rest, 2- low WML: 0-back task, 3- new low WML: copy a simple 
painting on paper, 4- new high WML: copy a complex painting on paper. Four different objects 
were used in each of these four incubation tasks to allow each participant to do four trials of UUT, 
each one after another incubation task. This procedure was followed to allow a within-subjects 
design. The four different objects were a brick, a cup, a sheet of paper, and a paperclip. Sixteen 
versions of the task were prepared, where the combination and sequence of conditions and words 
during the task differed in each of these 16 versions. This allowed counterbalancing the order of the 
incubation tasks between participants and the objects between the incubation tasks. Results: These 
incubation tasks enhanced some facets of creative idea generation (e.g., Fluency and Flexibility, but 
not Originality). Results were modulated by interindividual differences. For example, women 
outperformed men on creative Fluency (all ps except rest condtion < .05). In the complex painting 
condition, the amount of mind-wandering correlated with creative Fluency (p < .05). It was also 
found that higher aesthetic sensitivity predicted creativity after rest condition (p < .05). Replicating 
previous findings, Participants' Usefulness Score was significantly higher in our sample, than the 
more Western measure of excellence or uniqueness of response, the Subjective creativity score. 
Conclusion: Our results, in general, support previous results and provide interesting avenues for 
future testing, particularly with regards to aesthetic sensitivity and interindividual differences in 
WML during an incubation task as modulators of some facets of subsequent creativity. 
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Background and Aim: Throughout the life of humans, microbes are colonized within different organs of 
the body and most colonization occurs in the gastrointestinal. The term microbiota is also a determinant 
factor in the association between illness and health. Gut dysbiosis is increasing the number of pathogenic 
species, and decreasing microbial diversity in the intestine. Gut dysbiosis can be associated with Alzheimer‘s 
Disease (AD), which is a progressive neurodegenerative disease with cognitive impairment. The main cause 
of AD is unknown and it is estimated that by 2050 the number of patients will increase up to 3 times. The 
Gut-brain axis is to link the emotional and cognitive center of the brain with intestinal. In this review, we 
provide an overview of gut microbiota and how their dysregulation in the pathogenesis of AD. Methods: 
―PubMed‖, ―Google Scholar‖ and ―MedLine‖ were searched using the MeSH terms ―Alzheimer Disease‖, 
―cognitive disorders‖, ―microbiota‖, ―gut dysbiosis‖, ―amyloid-β‖, ―hypothalamic-pituitary-adrenal‖, ―short-
chain fatty acid‖ and ―gut-brain axis. Results: It is estimated that by 2050 the number of AD patients will 
increase up to 3 times, and on the other hand, by knowing the risk factors and preventing them, the number 
of patients can be reduced by 8.3% by 2050. In Iran, due to the decrease in birth rate and increase in life 
expectancy, the number of elderly people in society is increasing. It is estimated that the number of older 
people over 65 years will increase from 5.7% in 2011 to 25.2% in 2060, and the probability of developing 
dementia will increase by 6% for each year of age. According to studies, the average survival after diagnosis 
has been reported to be 4-8 years, depending on various causes such as age, gender, physical activity, motor 
system involvement, comorbidities, and neuropsychiatric symptoms during AD diagnosis. Accordingly, 
changes in the ratio of firmicutes and Bacteroidetes affect the pathogenic or non-pathogenicity of gut 
composition. Many factors such as dietary, environmental exposures, sanitation, general and mental stress, 
chronic inflammatory gut, host genetics, and life-long drug use (most importantly antibiotics) effectively 
change this ratio. Alterations in the composition of gut microbiota are associated with multiple 
neurodegenerative disorders. Although a causal relationship between gut dysbiosis and neural dysfunction 
remains elusive, emerging evidence indicates that gut dysbiosis may promote amyloid-beta aggregation, 
neuroinflammation, and oxidative stress in the pathogenesis of AD. Conclusion: Illustration of the 
mechanisms underlying the modification of gut microbiota composition may pave the way for developing a 
novel preventive and therapeutic approach for AD. 
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Background and Aim: The complex interplay among infectious diseases and stroke is a matter of growing 
concern and an ongoing research. Infections either leading to develop stroke or present as post-stroke 
infections, both are attributed as a major neurological apprehension of long-term morbidity and mortality. 
Certain pathogens are well established either as an etiology or as a predisposition factors of stroke. Though 
many researchers have concentrated on the relationship between infections and stroke nevertheless, focusing 
on the risk factors and relationship of infection to timing of acute stroke is a necessity. Methods: This study 
was conducted on stroke patients (n=33) admitted to Razi Hospital, a University-based hospital under the 
auspices of Tabriz University of Medical Sciences, Tabriz. Patients‘ were observed for predefined infections 
until discharge: urinary tract infection (UTI), pneumonia, sepsis, or any other infections e.g. Covid-19. 
Hypertension, smoking, diabetes mellitus, atrial fibrillation, chronic heart disease, BMI dysfunction, and mRS 
were studied as the biomarkers. Results: Thirty-three patients admitted to the neurology ward and ICU were 
enrolled in the study. Patients of all age groups and both genders were taken into the study. Those patients 
who were clinically diagnosed not been afflicted by the stroke on the admission were excluded from the 
study. Of 33 stroke patients, 18 (54.5%) had an ischemic stroke while 12 (36.4%) suffered a hemorrhagic 
stroke. Only 3 (9.1%) patients had a transient ischemic attack. The overall pooled infection rate was 51.5%, 
rates of pneumonia and UTI and Covid-19 positive were 15.2%, 21.2%, and 12.1% respectively. Patients with 
ischemic stroke were more likely to be afflicted with UTI, pneumonia, sepsis and other infections with rates 
of these infections ranged from 5.5% -27.7% in these patients group as compared with hemorrhagic stroke 
patients (range of pooled infection varied from 8.35 to 16.6%). Older age group (60-75 years) and more males 
(72.7%) showed stroke. The modified Rankin Scale (mRS) calculated furnished the following data in post-
stroke patients: 6.1% dead (mRS 6), 18.2% severe disability (mRS 5), 12.1% moderately severe disability (mRS 
4), while 36.4% patients had a slight disability (mRS3). Five patients did not show any disability. Pre-stroke 
mRS score showed major (90.9%) patients did not possess any disability (mRS 0). Patients with stroke were 
characterized by hypertension however, atrial fibrillation, chronic heart disease, diabetes had a partial effect in 
some patients only. Conclusion: Patients with higher age, male gender, and having a clinical background of 
hypertension are some of the predisposing factors of stroke. Ischemic stroke patients are more prone to get 
pneumonia, UTI, sepsis, and other infections in comparison to hemorrhagic stroke patients. 
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Background and Aim: Cholestasis is a liver disease that causes abnormal accumulation of bile acids 
and can affect many perceptual behaviors such as cognitive processes. Yttrium oxide nanoparticles 
improve cellular functions and reduce brain damages. The aim of the present study was to evaluate 
the protective effect of yttrium oxide nanoparticles on the reduction of cholestasis-induced cognitive 
impairments. 
Methods: Cholestasis was induced in male Wistar rats, weighing 200-250 g, by ligating the main bile 
duct. The animals were randomly divided into seven groups including: control (non-surgical), sham 
(pseudosurgery), cholestatic (bile duct closure), treated groups with daily administration of yttrium 
oxide nanoparticles (0.1, 0.3 and 0.5 mg/kg, intraperitoneal) one day after cholestasis surgery for 21 
day, and finally the group that treated with only 0.5 mg/kg of yttrium oxide nanoparticles. On day 
22, the Morris water maze test was used to assess spatial memory.  
Results: Our results indicated that the spatial memory index significantly decreased in the 
cholestasis group compared with the control and sham groups, while the cholestatic rats treated with 
yttrium oxide nanoparticles, particularly treatment with 0.5 mg/kg, showed a better performance 
index than the cholestasis group, indicating improved spatial memory.  
Conclusion: Our findings suggest that yttrium oxide nanoparticles with antioxidant properties can 
be considered as promising therapeutic agents against cognitive impairments induced by cholestasis. 
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Background and Aim: Allocating attention to a particular location in space enhances 
psychophysical detectability and discriminability of visual stimuli at attended location, and enhances 
neural representation in visual cortices. Effects of attention on perceptual and neural detectability 
and discriminability highly depends on properties of visual stimuli and sequence and timing of the 
attention task 
Methods: We trained rhesus macaque monkeys in a detection task, and cued animals to direct their 
attention to a specific location in the visual space. In a portion of trials, visual stimuli presented at 
the attended location and in the rest of trials, the stimuli presented at an unattended location. We 
used simple visual Gabor stimuli that their size and spatial frequency matched tuning properties of 
neurons in the monkey primary visual cortex 
Results: . In this study, we analyzed how attention modulates perceptual detectability of visual 
stimuli with simple features, those that matched tuning properties of primary visual cortex, in 
macaque monkeys. 
Conclusion: Attention increased perceptual sensitivity and reduced reaction time. We further 
analyzed effects of spatial attention on psychometric functions to understand the way attention 
modulates gain of the inputs to the visual system. 
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Background and Aim: Adolescence is a critical period in brain development, and it is characterized 
by persistent maturational alterations in the function of central nervous system. This period is 
vulnerable to environmental aberration. Drug of abuse usually begins in this critical period and it 
disrupts the maturation of the brain and adversely affects the cognitive functions in adulthood. In 
this study, we examined the long-lasting effects of acute morphine administration during 
adolescence on spatial learning and memory and synaptic plasticity of the CA1 area of the dorsal 
hippocampus. 
Methods: Male Wistar rats were subcutaneously injected 2.5 mg/kg morphine sulfate on postnatal 
day 31 (8:00 a.m. and 5:00 p.m.). After a 35-day washout period, spatial learning and memory were 
evaluated by Morris water maze. Moreover, the effects of acute adolescent morphine exposure on 
synaptic plasticity in the CA1 region of the hippocampus using extracellular in vitro field potential 
recordings were performed in adult animals. 
Results: Acute morphine administration during adolescence did not affect on spatial learning and 
memory in the Morris water maze test. Long-term potentiation (LTP) in the hippocampal CA1 
region was not impaired by acute morphine use in adolescence. Also, the slope of the field excitatory 
postsynaptic potential (fEPSP) required to elicit a half-maximal population spike (PS) amplitude was 
equal in morphine-treated group compared to saline group. Therefore, acute adolescent morphine 
exposure did not alter synaptic transmission and plasticity in addition to learning and memory. 
Conclusion: Spatial learning and memory was not impaired following acute morphine 
administration during adolescence and this exposure did not affect on synaptic plasticity of the CA1 
area of the hippocampus during adulthood. 
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Background and Aim: Empathy is what connects people emotionally. It can be defined as the ability to 
understand how someone else feels (cognitive empathy) and to internalize his feeling and emotional 
experience (affective empathy). Despite this intuitive interpretation, the definition of empathy is still an open 
question due to its multi-component nature. Classically in social neuroscience, it was defined as a reaction to 
someone else‘s pain. However, today this construct has been broadened to include responses to another‘s 
various feelings. Methods: Empathy can be measured by a variety of physiological and psychological scales. 
In this article, we intend to review the behavioral methods of empathy measurement which can approximately 
be categorized into four sets of tests. Results: 1) Pictorial or visuoauditory tasks: These are the type of tests 
which are used most in cognitive neuroscience and neuropsychology studies. The most reliable tasks in this 
set which cover various aspects of empathy are a) Derntl‘s multidimensional empathy paradigm which 
assesses 3 aspects of empathy, which are, emotion recognition, emotional perspective taking, and affective 
responsiveness b) multi-faceted empathy task which display some complex set of emotions with which the 
participants should empathize. c) Reading the mind in the eyes test in which participants should read 
someone‘s emotions from only a pair of eyes. d) empathy for pain tasks which depict a set of painful 
situations to which the observer should rate the intensity of the perceived pain (the most famous one in this 
set is Singer‘s task which was meant for the study of the brain networks of empathy as indexed by fMRI, 
however, there are various subversions to this set). And finally, the Lindsay‘s cognitive, emotional and 
executive empathy task is another noteworthy one which believe empathy has cognitive, affective, and 
psychomotor dimensions. 2) Questionnaire-based tests: the most widely-used ones are a) Interpersonal 
reactivity index (IRI) and b) Questionnaire Measure of Emotional Empathy (QMEE). IRI includes four 
subscales which are Fantasizing Scale (FS), Empathic Concern (EC), Perspective Taking (PT), and Personal 
Distress (PD). QMEE includes 7 subscales which capture emotional susceptibility and contagion, emotional 
perspective taking, and affective responsiveness. 3) emotional vignettes: which depict an emotional scenario 
by some cards or narrate an emotional story and ask the participants to name the emotion and rate its 
intensity as perceived. 4) social tasks: which ask participants to take turns observing each other doing a motor 
task and empathizing with each other‘s emotions after listening to each other‘s narratives while their brain 
physiological activity is recorded (by EEG for instance). 5) video-based task: the most widely used one in this 
set is empathy accuracy task which asks subjects to narrate an emotional episode of their life and rate the 
intensity of its arousal and valence, and rerate it after watching its video which was previously taped and do 
the same for their counterparts. Conclusion: During all these tasks, participants‘ empathic responses are 
measured by the activity of their central and/or peripheral physiological systems such as skin, respiratory, 
circulatory, urinary, and other autonomous indices. 
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Background and Aim: Psychophysical studies show that spatial frequency (SF) could affect the 
categorization performance in humans. Human‘s brain could categorize objects in at least three 
levels of abstraction: superordinate (animate), basic (face) and subordinate (identity) levels. A 
hierarchical representation of categories is shown in inferior temporal cortex. However, the impact 
of SF on hierarchical categorization is poorly understood. Employing a two-forced-choice 
experiment with rapid stimulus exposure, we found that high SF (HSF) content is critical for 
superordinate categorization. Methods: We performed 4 two-forced-choice experiments with 27 
stimuli in three levels of abstraction. Categorization tasks include animate/inanimate, 
natural/manmade, face/body, and male/female choices. Each stimulus is filtered into HSF and low 
SF (LSF) bands. Alongside intact version, three versions of each stimulus is presented to 12 
participants, in a random manner. In each trial, first, a blank gray screen was shown for 500 ms 
followed by the stimulus, presented for 12.5 ms, and again a blank gray screen until the subject 
responds by pressing the corresponding keys on the keyboard. The participant‘s head was fixed 
during the experiments. Results: We found that in general, categorization in the basic level is more 
accurate and happens faster than other levels. However, when participants decide based on HSF 
content, the reaction time of the subordinate level decreased. Our results revealed the effect of 
spatial frequency on categorization accuracy. Results showed that the accuracy of superordinate 
categorization is significantly higher and the reaction time is lower in the HSF contents compared to 
the LSF contents. Further, there is no significant difference between HSF and intact stimuli in the 
superordinate categorization. Conclusion: SF affects the categorization performance in various 
levels of abstraction. In general, participants have higher accuracy and lower reaction time in the 
basic categories (face/body). Results show that HSF content is critical for superordinate (i.e. 
animate/inanimate) categorization. Removing the LSF content does not affect the superordinate 
categorization performance, while removing HSF band significantly degrades the participants‘ 
discrimination ability and increases the reaction time. 
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Background and Aim: Magnetic resonance imaging (MRI) images are used in the diagnosis of 
stroke, broadly. The third leading death cause and, besides, the biggest cause of disability is brain-
stroke, worldwide. Position designation of the brain lesion plays a vital role in deciding upon the 
optimum therapeutic intervention. Recent investigations well demonstrate the progress that 
convolutional neural networks (CNN)-based methods have executed much/far better in classifying 
medical images than other methods. Classifying patients' stroke images, regarding the existence of 
lesions is beneficial. Furthermore, a computer-based diagnosis process can be used effectively in 
order to hasten the predicting speed of the lesion existence in the ischemic stroke image. Methods: 
During this study, we used a convolutional neural network (CNN) in order to classify stroke and 
Non-stroke images. All images are used in this study have been extracted from the ISLES challenge 
(SISS 2015) at the conference of MICCAI which held in Germany. Moreover, we used the Flair 
modality in this dataset to classify the images. Also, several augmentation image methods have been 
used so far: rescaling, horizontal and vertical flip, rotation range, Shear range, and zoom range are to 
produce more brain images.  Results: By using pre-processing methods applied in 1200 brain 
images. The authors have used 80 percent of images for training the network and 20 percent of 
them for validation of the model. The method's accuracy is 94.79%, 0.1378 binary cross-entropy loss 
in training images and 75.52% accuracy, 1.21 binary cross-entropy loss in validation images. 
Conclusion: Experiments show that compared to traditional machine learning methods this 
method shown better performance. The experiment results has already confirmed that the proposed 
model is a better tool for dealing with classifications problems that are related to deep CNNs on 
small datasets. 
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Background and Aim: We aimed to determine whether REM sleep deprivation (RSD) affects 

extinction and  reinstatement of methamphetamine (METH) reward memory in male rats and also to 

evaluate  the possible role of dopamine D1-like and D2-like dopamine (DA) receptors in these 

processes.  

Methods: Male rats were trained to acquire METH‒induced place preference (2 mg/kg, i.p.). 

METH  reward memory was then reinstated following a 9‒day extinction period. The 

animals  underwent a 72‒h sleep deprivation episode by multiple platforms method (in separate 

groups),  either before the extraction or before the reinstatement of METH reward memory. The 

animals  received SCH 23390 (0.01 or 0.05 mg/kg, i.p.) or sulpiride (20 or 60 mg/kg, i.p.) as 

antagonists  of D1-like and D2-like DA receptors, respectively, either immediately following each 

daily  forced extinction session or before the reinstatement of METH‒seeking behavior.  
Results: RSD postponed extinction and facilitated reinstatement of METH reward 

memory.  Administration of SCH 23390, but not sulpiride, facilitated METH extinction and 

decreased  reinstatement of the extinguished METH?seeking behavior. Moreover, locomotor activity 

was  not affected by METH and/or the RSD paradigm.  
Conclusion: The results would seem to suggest that the D1-like, but not the D2-like, DA receptors 

may be  involved in the extinction and reinstatement of the extinguished METH reward memory in 

RSD  animals. Nonetheless, more investigations are needed to elucidate the exact 

mechanisms  involved.  

Keywords: Methamphetamine, REM sleep deprivation, extinction, reinstatement, dopamine 
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Background and Aim: Sleep deprivation may lead to relapse to drug seeking behavior. 

Importantly, drug addiction and  sleep may be affected by gender. The aim of this study was, 

therefore, to determine sex- dependent effects of REM sleep deprivation (RSD) on the extinction 

and reinstatement of  methamphetamine (METH) reward memory.  
Methods: Adult male and female Wistar rats were divided into sham and gonadectomy groups. 

Animals  were conditioned to receive METH (2 mg/kg, ip) using conditioned place preference 

(CPP).  Following extinction, METH reward memory was then reinstated. RSD was induced using 

the  multiple platform technique for 72 hours either before or after METH extinction. 

In  gonadectomized animals, daily treatment with either estrogen ( 1 mg/kg, ip ) or progesterone 

(8  mg/kg, ip) or testosterone (1 mg/kg, ip) was commenced before METH extraction or 

induction  of RSD and finished one day before the reinstatement session (for 12 days).  
Results: Testosterone administration in orchiectomized (ORX) rats had inhibitory effects on 

METH  reinstatement, while RSD eliminated this inhibition. In ovariectomized (OVX) rats, 

estrogen  administration along with RSD had enhancing effects on METH reinstatement. 

Progesterone  diminished METH reinstatement in the control group which, such inhibitory effect, 

was  eliminated in the RSD group. Moreover, when the RSD episode was conducted 

after  extinction/before reinstatement, estrogen showed an enhancing effect on METH 

reinstatement  in the control group. Thus, the time of RSD (before extinction or before 

reinstatement)  influenced the effects of estrogen on METH reward memory.  
Conclusion: The results showed that RSD may exacerbate the effects of METH and increases the 

likelihood  of relapse. Gonadal hormones in both sexes may influence the effects of sleep deprivation 

such  that estrogen may have synergistic effects with RSD on METH reinstatement, 

while  progesterone and testosterone may have inhibitory effects on METH reinstatement in 

sleep  deprived animals.  
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Background and Aim: Parkinson's disease is the second most debilitating disorder of the nervous 
system. Problems with Parkinson's patients are associated with decreased quality of life in patients 
and their caregivers, increased mortality and increased likelihood of needing a home nurse. The aim 
of this study was to compare the quality of life, sleep disorders, fatigue in patients with Parkinson's 
disease and the level of care pressure in the caregivers of these patients, before and after Deep Brain 
Stimulation (DBS). 
Methods: This descriptive cross-sectional study was performed on 30 patients with Parkinson's 
disease and their caregivers who referred to hospitals of Shiraz University of Medical Sciences in 
1400. Instruments used, Persian version of the Parkinson's Disease Questionnaire (PDQ-39), 
Parkinson Fatigue Scale (PFS-16), Pittsburgh Sleep Quality Index (PSQI), Unified Parkinson's 
Disease Rating Scale (UPDRS-III) and Care Pressure Questionnaire (PSQL) CBI). Paired t-test and 
Pearson correlation test were used to analyze the data. 
Results: The mean age of these patients was 59.03±7.08 years, which included 18 (60%) males and 
12 (40%) females. The results showed a statistically significant difference between the variables of 
quality of life, sleep disorders, patients 'fatigue and the amount of care pressure in patients' 
caregivers before and after deep brain stimulation (P-Value <0.001). Pearson correlation coefficients 
between the level of care pressure in caregivers with quality of life, the course of Parkinson's disease 
and fatigue were significant. Also, this coefficient for sleep quality and quality of life of patients was 
0.76, which was statistically significant (P-Value <0.001). 
Conclusion: DBS is effective in the treatment of elderly patients with Parkinson's disease. Patients 
experienced an improvement in quality of life, motor function, sleep disturbance, and fatigue after 
DBS. Our results show that DBS is also an effective treatment method in reducing the level of care 
in caregivers of Parkinson's patients. 
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Background and Aim: Plasma is the fourth state of matter along with solid, liquid, and gas. In the 
last decades, cold atmospheric plasma (CAP) has been used in various biological and medical 
applications such as wound healing and cancer therapy. Treatment of solutions with CAP leads to 
the production of the plasma-activated medium that researchers use for therapeutic purposes. 
Recent research suggests that the use of CAP to treat neurological diseases such as Alzheimer's 
could have promising prospects. Alzheimer's is a progressive neurodegenerative disease associated 
with behavioral disorders. In Alzheimer's disease, cognitive processes are significantly impaired and 
memory loss is one of the main and primary symptoms of this disorder. The aim of this study was to 
investigate the effects of plasma-activated saline (PAS) and plasma-activated sumac extract (PASE) 
on cognitive impairment in the rat model of Alzheimer's disease. 
Methods: In this research, 35 Wistar rats were divided into five groups: the control group and 
Alzheimer's groups receiving saline, plasma-activated saline (PAS), sumac extract (SE), and plasma-
activated sumac extract (PASE). The Alzheimer's model was induced by intracerebroventricular (icv) 
injection of streptozotocin (STZ). Plasma-activated solutions were prepared by the homemade 
dielectric barrier discharge (DBD) device using air intake gas and gavaged orally for 21 days. Finally, 
learning and memory deficits were evaluated by a novel object recognition test (NORT). 
Results: One-way ANOVA analyses revealed that the STZ group that received only saline 
significantly decreased exploration time between the novel object and the familiar object 
(discrimination index) compared to the control group (p < 0.001). Also, the PAS, SE, and PASE 
groups had a statistically significant increase in the discrimination index against the STZ group (PAS: 
p < 0.001, SE: p< 0.01, PASE: p < 0.001). 
Conclusion: The results of this study indicate that PAS and PASE could improve memory and 
cognitive impairment induced by icv-STZ in the animal model of Alzheimer's disease probably by 
enhancing the antioxidant system and being suggested as a therapeutic solution for the future. 

Keywords: Cold atmospheric Plasma, Plasma-activated solution, Alzheimer, Rat, Cognitive deficit 



 

204 
 

Count: 206 
Abstract ID: 435 
subject: Neural Injuries and Neurodegenerative Disorders: Neurodegenerative Disorders 
Presentation Type: Oral 

The protective and therapeutic effects of lacosamide on the beta-amyloid 
induced synaptic plasticity impairment in male rats: an electrophysiological, 
biochemical and histological study 

Submission Author: Alireza Komaki 

Alireza Komaki1 

1. Neurophysiology Research Center, Hamadan University of Medical Sciences, Hamadan, Iran 

Background and Aim: Alzheimer‘s disease (AD) is a debilitating disease with complex 
pathophysiology associated with deficits in synaptic plasticity. Due to the mechanisms involved in 
AD and the neuroprotective, antioxidant and anti-apoptotic effects of lacosamide (LCM), the aim of 
this study was to investigate the role of LCM on Aβ-induced impairments in hippocampal synaptic 
plasticity (long term potentiation, LTP), oxidative stress, and Aβ plaque in AD model rats. 
Methods: In this study, 64 adult male Wistar rats were randomly divided into eight groups (n=8 
rats/group), Group1 (Control), Group 2 (LCM), Group 3 (Vehicle), Group 4 (PBS+LCM), Group 5 
(Aβ), Group 6 (LCM+Aβ), Group 7 (Aβ+LCM), and Group 8 (LCM+Aβ+LCM). In experimental 
groups LCM (30 mg/kg in distilled water) was administered via oral gavage, once a day, for 4 weeks 
before and 4 weeks after the Aβ1-42 (5 μL, ICV) injection. After the treatment period, in vivo 
electrophysiological recordings were performed to quantify the excitatory postsynaptic potential 
(EPSP) slope and population spike (PS) amplitude in the hippocampal dentate gyrus (DG). LTP was 
induced by a high-frequency stimulation of the perforant pathway. At the end of the experiments, 
malondialdehyde (MDA), total antioxidant capacity (TAC), and total oxidant status (TOS) levels of 
plasma were measured. Thioflavin S staining was performed to show Aβ plaque aggregation in the 
hippocampus.  
Results: After induction of LTP in Aβ-injected rats, PS amplitude and EPSP slope were 
significantly reduced compared to the control group. LCM treatment of Aβ-injected rats significantly 
reduced the effects of Aβ on LTP. Also, Aβ significantly increased MDA and TOS levels, whereas 
LCM significantly reversed these parameters and increased TAC level. Histological results showed 
that Aβ plaque formation in the hippocampus of group Aβ was significantly increased compared to 
the control group. The use of LCM reduced Aβ plaque levels in AD model rats. 
Conclusion: These findings suggest that LCM treatment provides neuroprotection against the 
harmful effects of Aβ on hippocampal synaptic plasticity via preventing the aggregation or induction 
of Aβ plaque clearance and its antioxidant properties.  
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Background and Aim: Studies show that eye dominance is a fundamental determinant of 
asymmetry in the inter-hemispheric transfer (IHT) of visual information. When a visual stimulus 
appears eccentrically in one visual field, it will first activate the contralateral hemisphere but also the 
ipsilateral one with a slight delay due to the IHT. Surprisingly, based on the literature, one-third of 
people (right-handers or left-handers) have contralateral dominant eyes and hands (i.e., a left-hander 
with a dominant right eye or vice versa). Evidence suggests a more significant global precedence 
effect in the left compared to the right visual field. This evidence, however, has been based on 
measures that mix visual field effect and eye dominance. 
Methods: To address this issue, we examined the interaction between eye dominance and the global 
precedence effect in the Navon task. We asked 86 subjects (25 left-handers) who had ipsilateral hand 
and eye dominance and 37 subjects (13 left-handers) who had contralateral hand and eye dominance 
to respond with right and left hand in right and left visual field. 
Results: Contralateral individuals in hand-eye dominance showed better performance in the 
lateralization task. Accuracy measures mirrored behavioral reaction time results.  
Conclusion: Overall, results are in favor of contralateral dominance (in eye and hand) influences the 
inter-hemispheric transfer and suggests it is important in brain lateralization.  
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Background and Aim: The hemispheric lateralization shows differences in the processing of the 
global and local stimuli. Traditionally, a left visual field (VF) advantage has been linked for global 
processing, and a right VF advantage for local processing, congruent with the right hemisphere (RH) 
and the left hemisphere (LH) lateralization respectively. However, the information routing of the 
behavioral laterality effect is ambiguous. Two cases are conceivable. First, the hemisphere that 
initially receives stimuli may be unable to process the information (the inferior hemisphere). In that 
case, the superior hemisphere is exclusively specialized for the task, and the laterality effect reflects 
callosal transfer from the inferior to the superior hemisphere. Second, the inferior hemisphere may 
be able to process the information independently but uses less efficient strategies. In that case, the 
laterality effect reflects the difference in abilities between the two independent hemispheres. We 
refer to the first case as the "callosal relay model" (CR) and the second as the "direct access model" 
(DA). Although the models have been investigated in behavioral experiments such as dichotic 
listening and, there is no report of global and local processing to test this theory, as far as we know.  
Methods: 85 right-handers (49 women) and 39 left-handers (15 women) completed combinatorial 
blocks (432 trails) of the Navon task. Participants were required to respond with different hands to 
the global levels in half of the blocks and the local levels in the others. The reaction time and 
accuracy have been saved. Results: The hand X VF interaction can differentiate between DA and 
CR. DA predicts an ipsilateral hand advantage in each VF, that is, a significant hand X VF 
interaction. By contrast, CR predicts a significant main effect of response hand, that is, responses 
should be faster with the hand contralateral to the hemisphere that controls processing, together 
with a significant main effect of VF. In the global processing, the faster reaction time and more 
accurate results in LH indicated the right-hand advantage (LH), and also, there is a significant main 
effect of VF. This evidence supports the CR model for global processing. In the local processing, a 
significant hand X VF interaction shows an ipsilateral hand advantage in each VF in favor of RH. 
The obtained evidence of L processing showed the pattern for inferring Direct Access. Moreover, 
when these measures were controlled by handedness and gender, we found no evidence for 
dominant hand in men and women. Conclusion: Though there have been debates in the literature 
about global processing and local processing, our comprehensive investigation indicated that the left 
hemisphere is specialized in global processing (CR model), and the local information was 
independently processed in each hemisphere (DA model). Surprisingly, there was no significant 
interplay of handedness and gender with the results. Indeed, there was no difference in the 
information routing of global and local processing between left and right-handers and men and 
women.  
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Background and Aim: Noradrenergic neurons of the locus coeruleus (LC) receive projection from 
hypothalamus orexinergic neurons and express orexin 1 receptor (Orx1). Orx in the locus coeruleus 
nucleus is involved in the development of morphine dependence. The downstream signaling of Orx 
contribution to the development of morphine dependence in LC neurons of morphine-dependent 
rats was studied.  
Methods: we evaluated cyclic adenosine monophosphate (cAMP), cAMP response element-binding 
protein (CREB), and phospholipase Cβ3 (PLCβ3) levels by the application of 
immunohistochemistry. 
Results: Results showed that cAMP, CREB and PLCβ3 levels were suppressed by the application of 
SB-334867 (as a selective Orx1 antagonist) in morphine-dependent rats. Our results unraveled that 
Orx1 blockade is involved in the development of morphine dependency through diminution of a 
variety of intracellular events including the cAMP, CREB and PLCβ3 levels in morphine-dependent 
rats. Furthermore, the Orx1 blockade could decrease the percentage of tyrosine hydroxylase 
(TH)+/CREB+ and TH+/PLCβ3+ neurons in LC of morphine-treated rats. 
Conclusion: It is concluded that the activation of Orx1 in LC nucleus might be involved in some 
intracellular changes in morphine-dependent rats.  
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Background and Aim: Morphine is a potent painkiller but has different side effects such as analgesic tolerance 
and dependence. The precise underlying mechanisms of morphine tolerance have remained elusive. Voltage-gated 
calcium channels play key roles in neurotransmitter release and neuronal adaptations. It has been shown that 
blockade of L-type voltage-gated calcium channel abolishes the development of opioid-induced analgesic 
tolerance. A growing body of evidence also shows that genetic and epigenetic regulations may underlie neuronal 
changes resulted from repeated use of morphine. In particular, non-coding RNAs such as microRNAs (miRNAs) 
and circular RNAs have crucial roles at gene expression level and post-transcriptional alterations of different 
signaling molecules in morphine tolerance. We aimed to examine and compare changes in the gene expression of 
Cav2.2 subtype of calcium channels, circular RNA circ-Cacna1b, miR-383-3p, mir-182 and mir-133b-3p in the 
cerebellar cortex after tolerance and washout of morphine tolerance in rat. Methods: Male Wistar rats were used. 
Morphine tolerance was induced after ten days repeated subcutaneous (S.C.) injections of morphine (10 mg/kg) 
twice per day. A control group received saline (1 ml/kg) injections twice daily instead of morphine for 10 
consecutive days. Two other groups of saline- or morphine-treated rats were subjected to 30 days of a withdrawal 
period after 10 days of the repeated injections. Biologically relevant non-coding RNAs to Cav2.2 mRNA were 
chosen based on bioinformatic tools such as miRTarget and Target Scan. For gene expression study, rats were 
sacrificed, each rat whole brain was removed (tolerance groups on day 10 and withdrawal groups on day 30 of 
drugfree period), and the 50 mg of the bilateral cerebellar cortex was separated in each rat. The gene expression 
was examined using a quantitative RT-PCR method. The real time-PCR data was analyzed using the 2-ΔΔCT 
(Livak) method. Then, an independent t-test was used for pairwise comparisons. P<0.05 was set as a statistically 
significant level. Results: The results of the RT-PCR in the cerebellar cortex revealed significant decrease in the 
Cav2.2 expression but significant increases circ-Cacna1b, miR-383-3p, miR-182, and miR-133b-3p levels in 
morphine-tolerated group compared to the saline-treated control group (P<0.001). On day 30 of withdrawal, the 
result revealed no significant change in the gene expression of Cav2.2, but on contrary to the tolerance, the 
expression of circ-Cacna1b, miR-383-3p, miR-182, miR-133b-3p miRNA significantly decrease (P<0.001) in the 
cerebellar cortex of morphine-withdrawn rats compared with the respective saline-treated control group.  
Conclusion: It can be concluded that repeated morphine treatment differently affects expression of Cav2.2 
voltage-dependent calcium channel and related miRNAs and circular RNA in the cerebellar-cortex after morphine 
tolerance and withdrawal. The result showed the gene expression of Cav2.2 returns to normal situation after 
morphine withdrawal but the examined miRNAs and circular RNA gene expression showed opposite results after 
withdrawal compared to the gene expression results in the morphine-tolerated group. It can be proposed that 
changes at molecular levels in the cerebellar cortex may also be involved, at least partly, in morphine-induced 
analgesic tolerance, dependence, and withdrawal signs. The present results may propose some more cognitive 
functions for the cerebellum. 
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Background and Aim: Emerging evidence indicates a critical role for non-coding regulatory RNAs in 
coordinating many aspects of cellular function that are directly involved in experience-dependent neural 
plasticity. Non-coding RNAs such as miRNAs alter the expression level of mRNAs while circular RNAs that 
are another group of non-coding RNAs with covalently closed ends, can sponge miRNAs. An emerging role 
for involvement of non-coding RNAs in morphine tolerance and dependence has been proposed. However, 
very little is known about their potential involvement in epigenetic regulation of morphine tolerance and 
addiction. Striatum is a part of the reward pathway and it can be affected by morphine. The aim of this study 
was to investigate the change in Cav2.2 subtype of voltage-gated calcium channel, circular RNA circ-Cacna1b, 
and some relevant miRNAs including miR-383-3p, miR-133b-3p, miR-182 in the striatum after induction of 
morphine tolerance and withdrawal in rat. Methods: Thirty-two male Wistar rats (n = 8 in each group) were 
used. Morphine tolerance was induced after 10 days injections of morphine (10 mg/kg, s.c.) twice a day. A 
control group received saline (1 ml/kg) twice daily for 10 consecutive days instead of morphine. Two other 
groups of animals underwent the same treatments of saline and morphine as the two previous groups but 
were maintained for additional 30 days withdrawal. For gene expression study, each rat was sacrificed, its 
whole brain was removed, and the striatum was dissected either on day 10 of the repeated injections or on 
day 30 of the withdrawal. The gene expression was examined using a quantitative RT-PCR method. The real 
time-PCR data was analyzed using the Livak method (2-ΔΔCT) and an independent t-test was used for 
pairwise comparisons. P<0.05 was set as a statistically significant level. Results: The RT-PCR results 
indicated no significant changes in the Cav2.2 expression, miR-383-3p, and miR-182 but revealed a significant 
increase in circ-Cacna1b and a significant decrease in miR-133b-3p expression in the striatum of morphine-
tolerant rats compared with the saline-treated control group. The gene expression results in the striatum after 
withdrawal also indicated significant decreases in the expression of Cacna1b, miR-133b-3p, miR-182, and 
miR-383-3p but a significant increase in the circ-Cacna1b expression in morphine withdrawal group 
compared to the respective saline-treated animals. Conclusion: It can be concluded that that changes in 
Cav2.2 voltage-dependent calcium channel and its biologically relevant circular RNA circ-Cacna1b and 
miRNAs in the striatum may underlie, at least partly, neuroadaptations involved in morphine-induced 
analgesic tolerance and withdrawal.  
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Background and Aim: Ivermectin (IVM) is an anti-parasitic medicine that exerts its function 
through glutamate-gated chloride channels and GABAA receptors predominantly. There is a little 
document that IVM might have anticonvulsive activity. Nevertheless, the mechanisms involved in 
this effect have not been illustrated as yet.  
Methods: In the present scrutiny, we utilized the pentylenetetrazol (PTZ) and maximal electroshock 
(MES)-induced clonic and tonic-clonic seizure models in mice to inquire whether ivermectin could 
alter seizure threshold or change susceptibility due to seizure. We also evaluate the possible role of 
the GABAergic system as well as ATP-sensitive potassium (KATP) channels in the anticonvulsant 
activity of ivermectin on seizure threshold. 
Results: Our data showed that ivermectin (0.5, 1, 5 and 10 mg/kg, i.p.) increased the PTZ-induced 
seizure threshold. Furthermore, the ineffective doses of KATP channel blocker (glibenclamide 1 
mg/kg, i.p.) and benzodiazepine receptor antagonist (flumazenil 0.25 mg/kg, i.p.) were able to 
inhibit the anticonvulsive effect of ivermectin (5 mg/kg, i.p.). supplementarily, ineffective doses of 
either benzodiazepine receptor agonist as a GABAergic system agonist (diazepam 0.02 mg/kg, i.p.) 
or KATP channel opener (cromakalim 10 μg/kg, i.p.) in combination with an ineffective dose of 
ivermectin (0.2 mg/kg, i.p.) exerted a considerable anticonvulsant effect. Besides, we evaluated the 
effect of ivermectin on latency and frequency of seizure-induced by i.p. injection of PTZ that 
ivermectin (1 and 5 mg/kg, i.p.) could exert anticonvulsant effects. Moreover, ivermectin (1, 5 
mg/kg, i.p.) could inhibit MES- induced seizure.  
Conclusion: In summary, our provided information ascertained anticonvulsant effects of 
ivermectin on PTZ and MES-induced seizure models in mice that might be, at least some part of it, 
mediated by the GABAergic system and KATP channels. 
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Background and Aim: Autism is a very complicated neurodevelopmental disorder characterized by 
several behavioral impairments, including, interactions with other people (social skills), restricted 
interests and repetitive behaviors with a different degree of sensory deficits. The pathology of autism 
is complex and not fully known. While autism has a strong genetic component, environmental 
factors, including air pollution, infection, toxins, tobacco, alcohol and drugs are known as an 
important role in autism etiology. In particular, exposure to valproic acid (VPA) during pregnancy 
has been demonstrated to increase the risk of autism in children. The VPA induced autism model 
provides a valuable tool to investigate the etiology of autism and screen for novel therapeutics. 
vitamin C (L-ascorbic acid or ascorbate) plays a role in neuronal differentiation, maturation, myelin 
formation and modulation of the synaptic neurotransmitter system. in this study we investigate the 
prenatal administration of vitamin C on autistic-like behavioral in rat model of autism.  
Methods: The model of autism was induced by subcutaneous administration of Valproic acid (600 
mg/kg) to pregnant rats at gestational day 12. Pregnant female rats received 500 mg/liter in their 
drinking water from the 5th day of pregnancy up to the 23rd day post-partum. The offspring were 
tested for repetitive behaviors and cognitive ability with a Y-maze task and social interaction with a 
play behavior task on 29th Postnatal days. 
Results: prenatal VPA induced repetitive/restricted behavior and cognitive inflexibility. and VIT C 
treatment reduced VPA-induced autistic-like behaviors. 
Conclusion: Maternal treatments with vitamin C before and during pregnancy is associated with a 
reduced risk of ASD in the offspring compared with the offspring of mothers without such 
treatment. Valproic acid when administered early postnatally, may induce oxidative stress which in 
turn may cause the development of some autistic-like behaviors and vitamin C may reduce this 
symptom with its antioxidant effects. 
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Background and Aim: Coronavirus disease 2019 (COVID-19), caused by severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) might present neurological symptoms. In addition, 
prognostic factors play an essential role in predicting the patients who need more care. Therefore, 
the current study aimed to investigate the neutrophil-to-lymphocyte ratio (NLR), C-reactive protein 
(CRP)/lymphocyte ratio (CLR), and platelet-to-lymphocyte ratio (PLR) ratio as discriminated 
indexes in prognosis of COVID-19 patients with neurological symptoms. 
Methods: 759 hospitalized patients who were confirmed with COVID-19 with neurological 
symptoms admitted to the major center responsible for the COVID-19 treatment, located in Ardabil 
Province in the North Western Iran, were enrolled from March 2020 to May 2020. We compared, in 
1007 hospitalized patients with and without neurological symptoms on admission, demographic, 
clinical presentation, and hematological parameters. COVID-19 diagnosis was confirmed by 
polymerase chain reaction test and/or serology. 
Results: We included 759 hospitalized patients with neurological symptoms, 347 (45.7%) patients 
were female and 408 (53.8%) were male, aged 56.06 years. Neurological symptoms started the first 
symptomatic day in all 759 cases including anosmia (696, 91.7%), myalgia (543, 71.5%), headache 
(366, 48.2%), distress (546, 71.9%), agitation (644, 84.8%), and weakness (506, 66.7%). NLR, CLR, 
and PLR were significantly different in severe COVID-19 patients with neurological symptoms 
comparing to non-severe patients (P = 0.006, P=0.028, P=0.012 respectively). 
Conclusion: Elevated NLR, PLR, and CLR can be assumed as an independent biomarker, which 
could provide a crucial indicator in the monitoring patients with COVID-19 on admission especially 
in the ones with neurological symptoms. Assessment of NLR could be proposed to identify high 
risk individuals with COVID-19. 
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Background and Aim: The ventral tegmental area (VTA) is a major area of the mesolimbic system 
that is strongly suggested as a part of prevalent system for morphine sensitization, reward, and 
stress. sensitivity to drugs such as morphine is enhanced by repeated exposure to stress. The current 
study aimed to examine the role of intra-VTA orexin receptors in cross-sensitization of morphine 
with stress. 
Methods: One hundred and thirty-four adult male Wistar rats underwent bilateral implantation of 
two cannulae into the VTA using the stereotaxic apparatus. Intra-VTA administration of the orexin-
1 (OX1) and orexin-2 (OX2) receptor antagonists, SB334867 (0.1, 1, 10nM/0. 3μl DMSO) and TCS 
OX2 29 (0.3, 1, 3, and 10nM/0.3μl DMSO), respectively, was performed five minutes before forced 
swim stress (FSS) as a physical stress, and 10 min after FSS termination, a low dose of morphine (i.e. 
ineffective dose for sensitization) was subcutaneously injected (1 mg/kg). This procedure repeated 
for three consecutive days as sensitization period, and after a 5-day free drug period, on the 9th day, 
for assessing the morphine sensitization, the nociceptive response was measured before and after 
morphine injection (1 mg/kg, sc) using the tail-flick test. 
Results: Our findings revealed that while concurrent administration of FSS and an ineffective dose 
of morphine (1mg/kg, sc) for three consecutive days induced sensitivity to morphine, intra-VTA 
administration of OX1R- and OX2R antagonists, dose-dependently blocked this sensitization.  
Conclusion: These results suggested that both orexin receptors located in the VTA have 
considerable role in morphine sensitization induced by concurrent administration of FSS and low 
dose of morphine, and so, there is a contribution of orexin system partly to stress-induced 
sensitization to morphine. 
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Background and Aim: Depression is one of the most common mental illnesses worldwide and in 
recent years the affirmation of depression has increased within the elite athletes (Doherty, Hannigan, 
& Campbell, 2016). There are several causes for depression in athletes that are not well understood 
and depressive episodes in this population remain unknown (Reardon et al., 2019). Studies about the 
electrophysiology of depression disorder particularly in quantitative electroencephalography (qEEG) 
are very limited in elite athletes. The aim of this study was to describe an elite Karate athlete with 
depression symptoms based on qEEG markers. 
Methods: In this study, a female karateka (age: 27.6 years, right hand, without medication) with a 
world championship record and depression symptoms based on clinical interview and DSM-V 
diagnosis was analyzed. We examined this case in eyes closed and eyes open conditions. All 19-
channel EEG (Mitsar, Russia) waves (delta: 4-8 Hz, theta: 8-12 Hz, alpha 12-18 Hz, beta: 18-22 Hz, 
high beta: 22-30 Hz) were recorded according to the international 10-20 system by NeuroGuide 
software with LINKEARS Montage. Electrode impedance was maintained below 5 kΩ throughout 
the experiment. The noise has been eliminated by the ICA method. 
Results: This case showed higher delta frequency in absolute and relative power over the right 
medial frontal lobe in eyes closed and eyes open conditions and theta frequency in absolute power 
over the frontal-temporal lobe in eyes-closed condition. Moreover, the beta and high beta frequency 
in absolute and relative power over the left frontal lobe in eyes closed and eyes open conditions 
were observed. Moreover, higher left frontal alpha asymmetry (FAA) was determined. 
Conclusion: low activity in frontal and temporal lobes is determined by increasing slow waves 
power (delta and theta frequencies) as markers for depression and low metabolic activity which is in 
line with the previous meta-analysis (Schiller, 2019). Moreover, higher fast waves (beta and high beta 
frequencies) in the frontal lobe can mean dysfunction for impulse control, which is consistent with 
previous results of EEG studies (e.g., Basharpoor, Amani, & Rashid, 2018). 
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Background and Aim: This study aimed to examine the relationship between competitive anxiety, 
fear/anxiety of COVID-19, and autonomic and endocrine stress responses in professional football 
players after returning to competition during the COVID-19 pandemic. 
Methods: Ninety male professional football players (age: 26.33 ± 2.48 yr) volunteered to participate 
in this study, which included an official competition. Psychophysiological responses, including the 
Fear of COVID-19 Scale, the Coronavirus Anxiety Scale, and the Competitive State Anxiety 
Inventory-2 Revised, were collected 30 min before the competition. In addition, salivary alpha-
amylase (sAA) and salivary cortisol (sCort) were collected at 8 a.m. and 15 min before the 
competition. 
Results: The main findings, based on the Pearson correlation, showed significant positive 
correlations between COVID-19 anxiety and somatic competitive anxiety (p = 0.01), cognitive 
competitive anxiety (p = 0.01), and competition response of sCort and sAA (p = 0.01). Moreover, 
fear of COVID-19 was positively correlated with COVID-19 anxiety (p = 0.01). On the contrary, 
the awakening response of sCort and sAA was not found to be correlated with psychological 
parameters (all p > 0.05). The analysis also indicated that there was no significant correlation 
between self-confidence with other psychological and physiological variables (all p > 0.05). The 
regression analysis showed that cognitive anxiety was a relevant predictor for the competition 
response of sCort and sAA (p < 0.05). Moreover, COVID-19 anxiety was the only predictor of 
somatic and cognitive anxiety (p < 0.05). 
Conclusion: The present study provides the first preliminary evidence that COVID-19 anxiety and 
competitive anxiety might pose a negative impact on the athletic performance of professional 
football players during COVID-19 pandemic competitions. Thus, research is needed to build a 
strategy to reduce the psychophysiological stress related to COVID-19 and competition response. 
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Background and Aim: In a bargaining paradigm, we aimed to investigate how generosity and 
deception are influenced by 6 reputational concern and gain. 
Methods: A total of 141 schoolchildren age between 7 and 12 were asked to play 7 in an ultimatum 
bargaining game. As proposers, they were asked to divide a monetary resource 8 between themselves 
and a hypothetical responder. In a modified bargaining experiment, we 9 employed rounds and trials 
with different chances of revelation for resource amounts and different 10 resource sizes. 
Results: Our results showed that deception significantly decreased when there was a chance of 11 
revelation, while the rate of real generosity increased in the revelation rounds compared to the non- 
12 revelation rounds. In both rounds, children showed more generosity and less deception when 
they 13 had fewer resources.  
Conclusion: Our study provides important information about the influence of reputational 14 
concern and monetary gain on children‘s social/prosocial behavior and deceptive behavior. 
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Background and Aim: Today people have a few unanswered questions in their mind, such as: 
Methods: ―Do negative emotions will co-survive with the COVID-19 pandemic? Which one is 
worse? Which one will disappear quicker? Is there any connection between negative emotions and 
being infected by COVID-19 or the severity of infected individuals‘ symptoms? How are we 
supposed to live with COVID-19 and adapt our emotional system to the virus for more than one 
upcoming year? 
Results: These uncertainties could result in massive pressure on people. While there is no clear 
consensus regarding what establishes psychological stress on an individual, the effect of negative 
affect and psychological stress on increased susceptibility to disease due to altered immune functions 
is well established. 
Conclusion: Here we are going through the possible effect of emotions associated with the present 
pandemic on COVID-19 course of disease and severity of symptoms. 
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Background and Aim: Vitamin B6 is a cofactor for various enzymes that are involved in the 
neurotransmitter production. It has been shown that vitamin B6 has potential antidepressant activity 
in humans and administration in mice reduces immobility time during forced swimming test (FST). 
The aim was observing the possible involvement of the noradrenergic system in antidepressant 
effects of vitamin B6 in mice. 
Methods: The immobility time was measured during FST in mice, after the locomotor activity was 
evaluated. Each of the following drugs were administered with vitamin B6 (100 mg/kg), a tricyclic 
antidepressant (imipramine, 5 mg/kg), α1 adrenoceptor antagonist (prazosin, 1 mg/kg), α2 
adrenoceptor antagonist (yohimbine, 1 mg/kg) and β adrenoceptor antagonist (propranolol, 2 
mg/kg), and α-methyl-p-tyrosine (AMPT, 100 mg/kg) a selective inhibitor of the enzyme tyrosine 
hydroxylase. 
Results: The immobility time during FST decreased by vitamin B6 pretreatments with imipramine 
(94 ± 14 s compared to vitamin B6 alone 140 ± 3 s, p<0.05), and prazosin (89 ± 6 s compared to 
vitamin B6 alone, p<0.01) and slightly by propranolol. To some extent yohimbine reversed the anti-
immobility effect of vitamin B6 effects although not completely (150 ± 3 s). While AMPT 
pretreatment absolutely increased immobility time during FST (170 ± 8 s compared to vitamin B6 
alone p<0.05). FST changes were in the absent of important changes in the locomotor activity.  
Conclusion: The present results indicate that the antidepressant-like effect of vitamin B6 during the 
FST is mediated through an interaction with the noradrenergic system. The observations suggest 
that vitamin B6 enhances NE levels that in turn influences α1, α2, and β-AR. Nevertheless, 
monoamine neurotransmitters do not function individually, these neurotransmitter systems are 
naturally interconnected, and alteration in one of these neurotransmitters likely affects the function 
of the others.  
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Background and Aim: Pollution is a complex issue and the effect of environmental toxins on the 
health has being studied extensively. Manganese toxicity represents a serious health hazard, resulting 
in severe pathologies of the central nervous system. The toxic effect of different forms of metals is 
not only related to the environment, but also related to the metabolism and detoxification 
mechanism of the organism. Methods: In order to explore the difference of manganese toxicity on 
male and female rats, we studied the impact of manganese compounds on rat behavior and brain 
morphology. Four-week-old Wistar rats with body weight between 80-120g (n = 40, including 20 
males and 20 females) were studied. Wistar rats were assigned to four groups: rats in control groups 
(male, female) were given regular water, while rats in other groups drank water with final manganese 
concentration of 20 mg/ml (male, female) for three months. To study exploratory and anxiety 
behavior rats were tested in open field, home cage and elevated plus maze. To estimate learning and 
memory status multi-branched maze was used. Results: The behavioral disturbance of male rats was 
more noticeable than that of female rats in the same group. It is found that excessive manganese 
ions also had more toxic effects on male animals than females. It was revealed that manganese 
poisoning increased Mn contents in the brains of both genders, caused slight damage of neurons, 
and produced notable gliosis. However, in hippocampus there were bioaccumulation differences 
between gender. Excess amount of manganese in the brain had a strong impact on learning 
processes. It was concluded that, under this experimental design, Mn exposure causes metal 
deposition in CNS. The effect of this dose of manganese was gender-dependent and males had more 
pronounced behavioral damage compared to females, but females had an indication of motor 
damage. Gender differences in neuron morphology were not due to differential accumulation of Mn 
in brain regions. But the effect of manganese exposure was not similar in all observed brain regions 
(Motor Cortex, Prefrontal Cortex, Hippocampus-CA1, CA3 area and Dentate Gyrus). Conclusion: 
Intoxication with manganese compounds has a significant impact on the aggressive behavior and 
alterations in the emotional state in both male and female rats. Decreased locomotor activity is 
observed in female rats. Disorders in the learning process are more pronounced in male individuals. 
Accumulation of manganese ions and morphological changes in areas of the brain is particularly 
pronounced in the hippocampus and cerebral cortex. 
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Background and Aim: A brain-computer interface (BCI) based on motor imagery (MI) translates 
the subject's motor intention into a control signal by classifying the electroencephalogram (EEG) 
patterns of different imagination tasks. 
Methods: The 3rd order bandpass Butterworth and CAR Localization filters were used for signal 
preprocessing. We extracted a feature vector from each time window of EEG channels using the 
analysis of Common Spatial Pattern (CSP). We used the root mean square (RMS) approach for 
feature extraction and fisher discriminant ratio (FDR) for feature selection of filtered EEG signals. 
In order to classify Motor Imagery EEG signals, we applied an SVM classifier. The considered 
Motor Imagery two classes are Right hand and foot. Eventually, we employed the k-fold cross-
validation method for the evaluation of the system. We used dataset 1 of BCI competition IV to 
evaluate our method. The results of the experiment show that this method outperforms the best 
competitor of the BCI competition IV. 
Results: The average accuracy, sensitivity, and specificity of the system with our proposed algorithm 
are 78.42%, 85%, and 90% respectively, and the maximum calibration time is 0.03 seconds. 
Conclusion: The purpose of this paper is to present an optimal algorithm for classifying EEG 
signals based on motor imagery data using the Common Spatial Pattern (CSP) method and reduce 
the calibration time of the system for training purposes. 

Keywords: Brain-Computer Interface, Motor Imagery Data, Electroencephalogram, Common 
Spatial Pattern, SVM Classifier, Calibration Time 



 

221 
 

Count: 223 
Abstract ID: 328 
subject: Neuropsychiatry and Psychology: Other 
Presentation Type: Poster 

Comparative analysis of bipolar, ADHD, and schizophrenic patients 
based on questionnaires and behavioral data  

Submission Author: Niusha Sadat Mirhakimi 

Niusha Sadat Mirhakimi1, Saeed Masoudnia2, Mohammad-Reza Nazem-Zadeh2 

1. Cognitive Systems Laboratory, School of Electrical and Computer Engineering, College of Engineering, 
University of Tehran, Tehran, Iran 

2. Research Center for Molecular and Cellular Imaging, Tehran University of Medical Sciences, Tehran, Iran 

Background and Aim: In this study, phenotype data and questionnaires of the LA5C dataset were used to 
classify different groups of mental disease and healthy subjects and find dissociative features to binary 
classifications of Bipolar, ADHD, and Schizophrenic patients. The result is in agreement with traditional 
diagnoses in psychiatry and suggests more compact questionnaires to distinguish diseases. Methods: The 
dataset consisted of data from four groups of subjects, Healthy, Bipolar, ADHD, and Schizophrenia. The 
columns with lower than 30 percent available data were omitted. After that, categorical data were converted 
to numerical data with One Hot Encoding. After all, about 1557 columns remained. Also, empty cells were 
filed by the median of its column. Feature selection methods(Recursive feature Elimination), dimension 
reduction methods (Principal Component Analysis, Linear Discriminant Analysis), and Min-Max 
normalization methods were used to preprocess the data. Following that, various classification 
algorithms(SVM with different kernels), MLP(with different kernels), and Logistic Regression) were 
employed. Results: The Recursive Feature Elimination (RFE) method has comparable results with 
dimension reduction methods. Because features have valuable information, RFE preprocessing was used for 
further analysis. In the binary classification of different diseases, all classifiers showed higher accuracy in 
classifying Schizophrenia-ADHD than Schizophrenia-Bipolar and Bipolar-ADHD. Schizophrenia-Bipolar 
and Bipolar-ADHD have some symptoms in common. So it is somehow acceptable for both classifications 
to be more erroneous. Interestingly, ten selected features for each binary classification coded separation 
factors. In Schizophrenia-Bipolar binary classification, the most dissociative factor was different in the 
average of Suspiciousness, Hallucinations, Unusual Thought Content, Bizarre Behavior, Disorientation. All of 
these factors are criteria for diagnosing Schizophrenia. Besides that, one feature which mode swinging 
disassociates from this disease. As Bipolar patients experience mood swings and are too high and too low, 
comparison Schizophrenia patients do not experience mood swings. Another interpretation of this in data 
shown as acting on emotion is a sign of the impact of mood on the daily activity of Bipolar patients. Also, 
Bipolar patients take more risks, and this tendency is reflected in the selected features as a preference of doing 
action without thinking and reluctance to learn from others how to do a task. In Bipolar-ADHD binary 
classification, Grandiosity is the most dissociable feature. This is one of the criteria of Bipolar disease. Also, 
Tangentiality is another feature that shows the flight of ideas in Bipolar patients. Additionally, Bipolar 
patients‘ tendency to do high-risk activities in which sexual indiscretion is one of its signs. So, logically sexual 
activity can be a good feature for detecting patients. ADHD patients make a lot of careless mistakes, difficulty 
following instructions, difficulty sustaining attention. Therefore, they have a problem becoming close 
friendship, sympathy, and understanding others as the REF chose these columns. Conclusion: 
Questionnaires and behavioral data are effective diagnostic measures for mental illnesses. Machine learning 
techniques assist in reducing the size of questionnaires to the most helpful questions. So, it could be possible 
to integrate questionnaires and imaging data to have a systematic high precision diagnosis system. 
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Background and Aim: Exosomes are actually a subset of extracellular vesicles that consist of a lipid 
bilayer membrane that carries a variety of molecules such as proteins, lipids, DNA, RNA, etc. 
multivesicular bodies form exosomes and secreted from almost all of cells, through the exocytosis path 
in the size of 30-150 nm, discharge into biological fluids and modulate or disrupt certain physiological 
processes, and it seems that the major role of exosomes is the transfer of biologically active molecules 
Between cells and play a key role in intercellular communication as therapeutic goals. Gliomas, one of 
the most common primary malignant brain tumors, secrete large amounts of exosomes, leading to 
advanced treatment and diagnostic techniques. Exosomes give relatively stable conditions to make a 
choice therapeutic agents. In this review, we want to evaluate the role of exosomes treat brain cancers.  
Methods: This systematic review article was based on searching in global databases such as Scopus, 
PubMed, Cochrane and Google Scholar. Keywords include exosome and brain tumor/ brain cancer 
.After checking our inclusion and exclusion criteria, finally 17 articles were selected based on their title 
and abstract. Results: Cancer-derived exosomes (CCEs) play important roles in the formation of tumor 
microenvironment, by allowing tumor cells to escape into the immune system and help initiate the 
inflammatory response. Differentiation of mesenchymal and fibroblasts cells into myofibroblasts. 
Stimulation of the angiogenic process, increasing metastatic tumor development by promoting epithelial 
to mesenchymal transformation of tumor cells and by preparing the tumor niche at the new anatomical 
site.Because the findings on the similarity of the content of exosomes to their stem cells may be 
considered as biomarkers suitable for cancer diagnosis, which allows diagnosis and prognosis through a 
minimally invasive method. Due to the involvement of exosomes in cancer, we can consider new ways 
of treatment, such as carriers for targeted drug delivery . Cancer cells secrete more exosomes, and tumor 
exosomes may transmit factors involved in cancer progression, disrupting the activity of receptor cells, 
and supporting tumorigenesis through regulation, proliferation, immunosuppression, drug resistance, 
and metastatic processes.Exo_mi RNAs cause cancer to grow and spread, and their presence in the 
blood is used to diagnose tumors. Conclusion: To conclude, as exosomes are released by tumor cells 
and that their content and their key role in intercellular communication, they could be used in 
therapeutic methods for clinical applications. According to their ability to cross the blood–brain barrier, 
exosome can role as carriers in cancer diagnosis and treatment, especially in brain cancers.  

Keywords: Exosome, brain cancer 



 

223 
 

Count: 225 
Abstract ID: 221 
subject: Epilepsy, Neural Excitability, Synapses, and Glia: Seizure and Epileptic Disorders 
Presentation Type: Poster 

Study of the combined effect of LFS and carbamazepine on motor and 
balance behavior indices during unilateral kindling in the CA1 region of 
the dorsal hippocampus in adult male rats 

Submission Author: Reza Moghaddasi 

Reza Moghaddasi1, Ahmad Ali Moazedi1, Zohreh Ghotbeddin2, Mohammadreza Akhond3 

1. Department of Biology, Faculty of science, Shahid Chamran University of Ahvaz, Ahvaz, Iran 
2. Department of Basic Sciences, Faculty of Veterinary Medicine, Shahid Chamran University of Ahvaz, Ahvaz, 

Iran 
3. Department of Statistics, Mathematical Sciences and Computer Faculty, Shahid Chamran University of Ahvaz, 

Ahvaz, Iran 

Background and Aim: Epilepsy is the third most common neurological disorder in the world. Today, 
the use of LFS as an alternative treatment is considered in patients with drug-resistant epilepsy. 
Therefore, in this study, the combined effects of LFS and carbamazepine during dorsal hippocampal 
epilepsy by electrical kindling method on the motor behavior and balance indices of adult male rats are 
investigated Methods: 56 adult male Wistar rats were randomly divided into 8 groups: Kindled, KLFS, 
MCK, CBZ20K, CBZ40K, CBZ20KLFS, CBZ40KLFS, and MCKLFS. Kindle animals received daily 
kindling stimuli rapidly in the dorsal hippocampus. In the Kindle + LFS group, LFS was applied 
immediately after the end of the kindling stimulation. In the methylcellulose + Kindle group, before 
receiving Kindling stimuli, the value is 0.2 ml of methylcellulose solution 0.5% was injected 
intraperitoneally. The drug + Kindle groups were injected intraperitoneally with 20 or 40 mg / kg 
carbamazepine before receiving Kindling stimuli. In the drug / solvent + Kindle + LFS groups, in 
addition to the drug or solvent, LFS was applied at the end of the kindling stimulation. After complete 
kindling, the animals' motor behavior and balance indices were measured using open field and rotating 
rod tests. Results: the ability to maintain balance in the rotating rod test in the CBZ20KLFS and 
CBZ40KLFS groups had a significant increase compared to the Kindle and KLFS groups. Meanwhile, it 
has decreased compared to the CBZ20K group. Analysis of the motor behavior of Kindley mice shows 
that the search behavior of the drug and LFS groups has significantly increased compared to the KLFS 
and KND groups. However, they did not show a significant change compared to the drug-receiving 
groups. Also, in the study of bipedal standing index, the combined groups showed a significant decrease 
compared to KLFS and drug-receiving groups. In addition, in the self-treatment index, the combined 
groups showed a significant increase compared to KLFS and CBZ20K groups. Conclusion: Based on 
the statistical analysis of the results, co-administration of carbamazepine and LFS has an effect on motor 
and balance variables between the groups (p <0.05). The duration of balance on the rotating bar in the 
drug and LFS groups showed a significant increase compared to the Kindle and KLFS groups (p <0.05). 
Comparison of the mean number of bipedal standing indices indicates a significant decrease in the drug 
and LFS groups compared to the Kindle and KLFS groups (p <0.05). 
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Background and Aim: Depression is a common psychological disorder and recent data confirm 
the increasing prevalence of this disease in the world. So far, antidepressant effects of many plants 
have been evaluated and some are accepted in the treatment of depression. The aim of the present 
study was to determine the antidepressant effect of aqueous extract of Mentha Sp. compared to 
fluoxetine and amitriptyline. 
Methods: In the present study, the antidepressant effect of Mentha Sp. was studied and compared 
with fluoxetine and amitriptyline in experimental groups of mice using FST (Forced Swimming 
Test), TST (Tail Suspension Test). Mentha Sp. extract with different doses of 175,350, and 700 
mg/kg was prescribed by Peritoneal injection for 28 days. 
Results: The result of antidepression of Mentha will ready after two weeks. 
Conclusion: The antidepressant effect of aqeuous extract of Mentha Sp. is probably induced by ...  
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Background and Aim: Empathy for pain depends on the ability to feel, recognize, comprehend 
and share painful emotional conditions of others. The aim of the current study was to evaluate the 
role of nitric oxide system in long term changes in nociception, anxiety like behaviors and motor 
coordination following observation of cagemates in pain. 
Methods: Adult male Wistar rats were used (n=8 for each group). One sibling received formalin 
injection into the hindpaw five times within a nine-day period and the other sibling observed the 
pain while being pretreated with saline, L-NAME or L-arginine (10 mg/kg, i.p.). Nociception, 
anxiety-like behavior and locomotion were evaluated. 
Results: Observing a sibling in pain had long term effects on hyperalgesia but not on anxiety like 
behavior and motor coordination in the observer. Nitric oxide system modulated some of these 
changes.  
Conclusion: Results in the current study demonstrated a modulating effect of NO on empathy 
induced changes in nociception. Further studies addressing the specific brain regions and other 
neurotransmitters involved are recommended. 
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Background and Aim: The brain function and structure is different from normal state in 
methamphetamine users. The aim of this study is to investigate how these abnormality effects 
instrumental learning (IL) and if there is any relationship between impulsivity and IL among these 
people. 
Methods: There are 20 participants with a history of methamphetamine use disorder (MUD) and 20 
healthy individuals in our study. IL was assessed using instrumental-learning task, in which 2 out of 
6 characters are shown to participants in each trial. Choosing each character has a specific 
probability of reward or punishment. We assessed impulsivity by Barratt Impulsiveness Scale (BIS) 
with 30 items, assessing 3 subscales including: cognitive impulsivity, movement impulsivity and 
planning.  
Results: The results of this study show that there is a significant difference between MUDs and 
control group in IL. MUDs have lower scores in learning, and they learn more from rewards while 
normal people learn from rewards and punishments. And among MUDs, those who had more 
impulsivity scores, got lower accuracy and learning score in the IL task. 
Conclusion: Our investigations confirm that impulsivity scores can modulate accuracy and other 
components of instrumental learning in MUDs. Also, these findings lead us to focus more on the 
nature of impulsivity in the treatment of cognitive aspects of addiction. 
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Background and Aim: Estrogen deprivation is associated with impaired cognitive function. 
Glutamate, the most important excitatory neurotransmitter in the central nervous system, plays an 
important role in cognitive functions, including learning and memory. Glutamate-aspartate 
transporter (GLAST) and glutamate transporter-1 (GLT-1) are expressed on astrocytes and have the 
main role in clearing glutamate from the synaptic cleft. Considering the beneficial effect of physical 
exercise on cognitive function, the effect of treadmill training on the protein expression of GLAST 
and GLT-1 was examined in the hippocampus of ovariectomized rats.  
Methods: Adult female Wistar rats were used in this study. Fourteen days after ovariectomy or 
sham surgery, rats were subjected to treadmill training or placed on the stationary treadmill for 4 
weeks (5 days/week). The rats were then sacrificed and both hippocampi were dissected out to 
measure GLAST and GLT-1 protein levels using western blotting. 
Results: levels of both GLAST and GLT-1 proteins decreased in ovariectomized rats. Treadmill 
training was able to increase GLT-1 protein level, while had no significant effect on the GLAST 
protein level. No significant changes in the expression of glutamate transporters were observed in 
the control group after treadmill training. 
Conclusion: Ovariectomy results in down-regulation of astrocytic glutamate transporters in the 
hippocampus. Physical training can lead to a relative improvement in the level of glutamate 
transporters in the hippocampus. 
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Background and Aim: Brain stroke is the second leading cause of death worldwide, which can be 
diagnosed using medical imaging tools such as, Magnetic Resonance Imaging (MRI). Image 
processing techniques are utilized to enhance the quality of an MRI image by removing artifact or 
unnecessary data to provide more precise results and to reduce the time required to detect 
abnormalities. This can assist in timely and precise diagnosis of the brain stroke and prevents further 
damage to the brain which can be a lifesaver. The main aim of this study is to use preprocessing 
techniques to improve the quality of MRI images, using Contrast Limited Adaptive Histogram 
Equalization (CLAHE) method. CLAHE enhances the image quality by improving image contrast 
while keeping its natural characteristics. 
Methods: In this study, we use three space of images, RGB (Red, Green, Blue), LAB (Lightness, 
channel a and channel b) and HSV (Hue, Saturation, Value) to evaluate the effectiveness of CLAHE 
method. All of the images used here in this study were taken from the ISLES challenge 2017 at the 
MICCAI conference in Germany. First, brain images are transformed from BGR to other spaces, 
then CLAHE applies to all of the components. Secondly, the result of applying CLAHE to each 
component of these spaces could be seen. Finally, the image components merge together, and the 
images are converted to BGR space to observe the result. 
Results: This work is primarily focused on developing a technique to improve the imaging of a 
brain stroke that may be used for further diagnostics. After applying the above mentioned 
preprocessing methods on MRI images, we can conclude that applying CLAHE in HSV space is 
promising and more suitable than other spaces. in these types of brain images. We apply this 
preprocess to all possibilities and compare the image result with others. All of these applications are 
implemented in Python. 
Conclusion: Neuroimaging is one of the strong tools in neuroscience research, and new image 
processing techniques can help scientists in this field. With preprocessing, we can enhance and 
sharpen features related to our tasks. Experiments show that preprocessing and preparing images 
can improve our results in machine and deep learning in the field of neuroimaging. We find in other 
works that preprocessing has a vital role in the quality of results.  
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Background and Aim: Ischemic stroke has maintained its status as damaging cerebral vascular 
disease associated with high disability and mortality rates worldwide. It has serious economic and 
social burdens on human societies. Stroke occurs when a vessel supplying blood to the brain is 
obstructed and it is related to inflammation, atherosclerosis, blood coagulation, and platelet 
activation. MicroRNAs (miRNAs) play important roles in physiological and pathological processes 
of neurodegenerative diseases. More than 20% of miRNAs dysregulate in ischemic stroke and it can 
presume that miRNAs may act as mediators in the pathogenesis of stroke. 
Results: Among the reported miRNAs, miR-21 is an important one that is often elevated in a 
variety of diseases and has been shown to play an important role in cell proliferation and apoptosis. 
The most important target genes for miR-21 are PDCD4, FasL and PTEN, that all of them are 
highly effective in exacerbating apoptosis and inflammation. MiR-21 expression activates the 
enzyme caspase and other apoptotic proteins and accelerates death in tumor cells, also an increase in 
miR-21 in the inflammatory response of macrophages to infection. It can act as a neuroprotective 
against stroke, and nerve stem cells can be protected from stressful stimuli such as hypoxia and 
apoptosis. Therefore up-regulation of miR-21 act as a neuroprotection marker in the striatum and 
hippocampus, lead to improved neurological defects and reduced infarct volume. 
Conclusion: In this review, we discuss the role of miR-21 in neuronal injury mechanisms and its 
association with brain neuroprotection. Moreover, we identify the signaling pathway that show the 
greatest potential of miR-21 as novel therapeutic approaches in ischemic stroke, which therefore 
merit further investigation in preclinical research. 
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Background and Aim: Temporal lobe epilepsy (TLE) is an intractable neurological disorder. 
Kainic Acid (KA) is an ionotropic glutamate receptor agonist. KA can induce neuronal overactivity 
and excitotoxicity. Rosmarinic acid (RA) is a natural polyphenol with antioxidant, anti-apoptotic, and 
anti-inflammatory properties. This study evaluates beneficial effect of RA on seizure intensity, 
apoptosis, and oxidative stress markers in intrahippocampal kainate-induced model of TLE. 
Methods: Rats were divided into sham, RA-pretreated sham, kainate, and sodium valproate (VA) or 
RA-pretreated kainate groups. Rats received RA or VA p.o. at doses of 10 or 300 mg/kg/d, 
respectively, starting 1 week before the surgery. After 6 weeks, seizure intensity, hippocampal 
malondialdehyde (MDA), nitrite and glutathione concentration, and catalase activity were evaluated. 
Results: All rats in the kainate group had seizure and 24.3% of rats in the kainate + VA group and 
36.7% of rats in the kainate + RA group showed seizure. The kainate group had a significant 
elevation of MDA (p < 0.05) and nitrite (p < 0.01) and reduction of glutathione (GSH) and catalase 
activity (p < 0.05) and pretreatment of kainate-lesioned rats with RA or VA significantly lowered 
MDA and nitrite content (p < 0.05) and raised activity of catalase (p < 0.05).  
Conclusion: RA could attenuate seizure, mitigates oxidative stress, augments the activity of 
defensive systems. 
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Background and Aim: Fibromyalgia syndrome is a disease that is initially characterized by multi 
focal pain. Carpal tunnel syndrome is the most common compression neuropathy of the upper 
extremities and is associated with symptoms such as pain, numbness, and a tingling sensation in the 
hand. Due to the possible similarity of the manifestations between FM and CTS, including 
paresthesia, it may mask another disease, so in this study we decided to measure the relative 
frequency of FM in attacking CTS. 
Methods: This study was performed on 68 men and women with CTS who referred to the 
EMG_NCV department. The fibromyalgia questionnaire was completed by the patient and recorded 
with findings related to EMG_ NCV and demographic information. Chi-square, Mann-Whitney and 
t-tests were used to compare data. 
Results: The results of the study showed that the relative frequency of fibromyalgia in women is 
higher than men. Also, there is no multifaceted relationship with fibromyalgia between different 
groups. Working people were more likely to have fibromyalgia than housewives. The severity of 
CTS determined by the EMG_NCV had little to do with the fibromyalgia score, but people who had 
CTS on both sides seemed more susceptible to FM. Individuals with intense hand activity did not 
have CTS alone, but were more likely to have fibromyalgia. Right-handed or left-handed individuals 
were not associated with fibromyalgia scores. 
Conclusion: Due to the prevalence of fibromyalgia in patients with carpal tunnel syndrome, 
especially in women and working people, in the presence of diffuse pain and sensitive points, 
examination for fibromyalgia is necessary and requires special attention of a neurologist. With 
proper diagnosis and treatment of fibromyalgia, patients' pain is reduced and their quality of life is 
improved. 
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Background and Aim: Glioblastoma is a malignant tumor that originates from the central nervous 
system and some patients suffer from the neurological and psychological disorders.This study aimed 
to assess the effect of cabazitaxel (CTZ( on survival,tumor volume, histopathology, in a rat model of 
C6-Induced glioblastoma on the basis of Inflammatory Factors.  
Methods: In the current study, 63 male sprague-dawley rats (between 200 and 250 g) bearing 
intracerebral C6 inoculation were randomly divided into nine groups (n = 8/group) as follows: 
sham, tumor, TMZ Vehicle, CTZ Vehicle, temozolomide (TMZ(, cabazitaxel at doses of 0.5, 1, 2 
and 4mg / kg. All groups received C6 cells for tumor induction except the sham group.On day 
17after tumor implantation, rats were sacrificed, brain tissues were extracted for histopathological 
evaluation. TNF-α, IL-10 were measured by ELISA assay in brain tissue and serum.  
Results: The results showed that all drug treatments reduced tumor volume and CTZ4 was able to 
cause the greatest reduction. In addition, histopathological studies showed that in all treatment 
groups, the size of the tumor mass and the number of tumor cells decreased in a dose-dependent 
manner. The percent of survival rate of animals using CTZ1 significantly increased compared to 
other treatment groups. TNF-? and IL-10 were significantly increased in the tumor group compared 
with the sham group. CTZ4 increased TNF-? levels and CTZ1 increased IL-10 levels compared to 
vehicle and other treatment groups. 
Conclusion: Taken together, it can be concluded that CTZ at a dose of 1mg/kg has beneficial 
effects on survival rate,Tumor Volume,Histopathologi in the C6-induced glioblastoma 
model.Overall, it seems that the use of this drug as an alternative treatment could have beneficial 
effects in the treatment of tumors, although further studies are needed.  
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Background and Aim: Myasthenia gravis (MG) is an autoimmune disease diagnosed quickly due to 
advances, and patients receive unique treatments. Sometimes the association of this disease with 
another disease makes the diagnosis very difficult and even misleading. We present a rare case of 
MG in the known issue of phenylketonuria (PKU). 
Methods: A 16 years old girl was diagnosed with PKU at the age of 18 months and MG recently. 
PKU was diagnosed with a test result of 2413 umol/L (normal range of 32-85) phenylalanine level. 
Since then, she has been using a low protein diet. Patients complained of muscle weakness, inability 
to run and stand, inability to swallow ( both fluids and solids), which was progressive and led to an 
inability to breathe and intubation, leading to myasthenia's diagnosis test results anti-acetylcholine 
receptor antibody=16.2 nmol/L. The patient received IVIG, Mestinon, and Prednisolon before the 
definite diagnosis, which resulted in her general condition. 
Results: When two diseases occur together, no matter how much we know about them, we may 
sometimes be skeptical about the diagnosis of their symptoms, and this delay in recognizing the 
disease may be to the detriment of the patient. Examining each condition separately, the presence or 
absence of immunological and pathological information in this direction can be conducive. 
Conclusion: The association of myasthenia gravis and phenylketonuria may seem coincidental, but 
exciting features that can lead to earlier diagnosis and treatment are critical for quickly helping the 
patient. Although the coexistence of phenylketonuria and myasthenia gravis may coincide, this 
report is valuable because of its exciting characteristics seen during the disease and the rarity of MG 
and PKU happening together. 
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Background and Aim: Neuroprotective effects of curcumin have been shown in previous studies. 
This updated systematic review of clinical trials aimed to investigate the effect of curcumin on 
neurological disorders.  
Methods: Databases including PubMed, Scopus, Web of Science, and Google Scholar were 
systematically searched to identify clinical trials investigating the effects of curcumin/turmeric 
supplements alone, or in combination with other ingredients, on neurological diseases. Fourteen 
studies comprising 868 patients met the inclusion criteria. Generally, intervention and study 
outcomes were heterogeneous. 
Results: In most of the studies, curcumin had a favorable effect on oxidative stress and 
inflammation. However, with the exception of AD, curcumin supplementation either alone, or in 
combination with other ingredients, had beneficial effects on clinical outcomes for the other 
aforementioned neurodegenerative diseases. For example, the frequency, severity, and duration of 
migraine attacks, scores on the revised ALS functional rating scale, and the occurrence of motor 
complications in PD were all significantly improved with curcumin supplementation either alone, or 
in combination with other ingredients. However, in three studies, several adverse side-effects 
(mostly gastrointestinal in nature) were reported. 
Conclusion: Curcumin supplementation may have favorable effects on inflammatory status and 
clinical outcomes of patients with neurological disease, although the results were not consistent.  

Keywords: Curcumin, neurological diseases, Migraine, Multiple sclerosis, Amyotrophic Lateral 
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Background and Aim: Traumatic brain injury (TBI) is the main cause of death and disability 
among young people, which imposes a great cost on society. Following TBI, immune system 
activation and cytokine release induce kinase activity and hyperphosphorylation of tau protein, a 
structural molecule in axonal microtubules. The cis configuration of phosphorylated tau at Th231 is 
extremely neurotoxic and an early driver of the tauopathy process. Moreover, the neurotoxic cis p-
tau is having a prion nature, spreads to brain areas as well as CSF. Thus, we herein examined the 
cerebrospinal fluid (CSF) cis p-tau levels in TBI patients to find out the correlation with TBI 
severity. We also examined TBI severity against CSF β-amyloid. 
Methods: We studied 32 TBI patients with a mean age of 36.22±14.84 years. All patients had recent 
TBI without computed tomography (CT)-compatible loss of consciousness (LOC).. We also 
included five controls from non-TBI patients. We evaluated the level of consciousness using 
Glasgow Coma Scale (GCS) and categorized our patients according to the severity of head injury in 
mild, moderate, severe, and critical groups. CSF samples were drained 5-7 days after TBI and 
subjected for ELISA analysis with anti cis p-tau and β-amyloid antibodies. 
Results: Regarding head injury severity in the TBI group, we had no patients with mild TBI, 2 
patients with moderate (6.2%), 23 patients with severe (71.9%), and 7 patients with critical TBI 
(21.9%). Our findings demonstrated that while mean CSF β-amyloid in TBI and control groups did 
not show a statistically significant difference, the mean CSF cisp-tau level was significantly higher in 
the TBI group than the control samples. Also, intergroup analysis demonstrated that CSF cis p-tau 
levels were statistically different according to the head injury severity. 
Conclusion: We found while CSF cis p-tau increased in the TBI patients, β-amyloid did not show a 
significant difference between patients and controls. Also, we observed an obvious negative 
correlation between CSF cis p-tau levels and GCS scores. Therefore, future researches on 
suppression of cis P-tau production or removing previously produced cis P-tau could be a suitable 
approach in treating TBI in order to prevent tauopathies and future neurodegeneration. 
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Background and Aim: This mini-review aims to survey the role of positron emission tomography 
(PET) imaging as an imaging modality for therapy planning before gamma knife radiosurgery 
(GKRS) in patients experiencing brain tumors 
Methods: A comprehensive literature search of published papers in the PubMed/MEDLINE 
database regarding pre-GKRS PET imaging was carried out. We have included all human studies in 
this field 
Results: Although the routine imaging for GKRS guiding is magnetic resonance imaging (MRI), 
functional imaging modalities including PET have a complementary role for lesion targeting. The 
mostly used radiotracers for PET-guided GKRS are 2-[18F]fluoro-2-deoxy-D-glucose (2-[18F]FDG) 
and L-[methyl-11C]methionine ([11C]MET). Herein, we summarize the result of the studies which 
used 2-[18F]FDG or [11C]MET PET as a complementary imaging method for GKRS guiding. 
Finally, the results of these limited available studies are in favor of the crucial complementary role of 
PET imaging in addition to MRI, in terms of lesion targeting and consequently, therapy outcome. 
Conclusion: Although not enough studies were available on the role of PET imaging for guiding 
GKRS, it would seem that the integration of PET data into GKRS treatment planning may 
represent an important step toward further developments in radiosurgery, especially GKRS. Yet, 
there is no definite indication for pre-GKRS PET imaging, however, most of the studies used PET 
imaging when there were lesions with an ill-defined border in MRI. It seems that [11C]MET PET 
might provide more accurate imaging data than 2-[18F]FDG for lesion targeting, however, studies 
with head to head comparison of these two modalities are needed. 
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Background and Aim: Autism Spectrum Disorder is a developmental condition with serious 
behavioral complications. Although the symptoms and severity vary from person to person, all types 
of autism affect the ability to communicate with others. Although, there are variety cognitive-
behavioral and pharmacologic therapeutic methods, because of complexity of its pathophysiologic 
mechanisms, many patients suffer from its symptoms during life. So, investigating new treatments is 
a hot field of research and one of them is using hyperbaric oxygen therapy (HBOT) for autism 
models in laboratory animals. The purpose of this study was to investigate the effect of HBOT on 
behavioral changes in valproic acid induced autistic rats.  
Methods: 20 male wistar rats were divided into 2 groups (Saline and VPA). Pregnant rats were 
injected with normal saline (3.3 ml/kg) as control and 500 mg/kg VPA (valproic acid) IP on 
gestational day 12.5 as experimental group. Rats were undergone behavioral tests (Morris Water 
Maze, Elevated Plus Maze, Y- Maze, 3 chamber Social Interaction test) at the age of 25 days, autistic 
rats were exposed to HBOT (2 absolute atmospheric pressure) in a special chamber for 14 days. 
Each oxygen therapy session lasts 60 minutes. After which, the behavioral tests were performed 
again. 
Results: In Morris Water Maze test, experimental in comparison to control group showed 
significantly better performance in finding escape platform. In Elevated Plus Maze, HBOT showed 
anti-anxiety effect in experimental rats. In Y-maze test repetitive behaviors significantly were 
reduced in HBOT group. Experimental group of rats showed more significant social interaction 
with live stimulus in comparison to inanimate objects. Also in this test, threated rats performed 
better social novelty behavior in facing with unfamiliar alive stimulus. 
Conclusion: Generally, HBOT showed significant therapeutic effect on learning and memory, 
anxiety, repetitive and social interactions behaviors. Such an effect could be promising method for 
more future researches in order to find probable molecular mechanisms in reducing oxidative stress 
and inflammation.  
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Background and Aim: Selective serotonin reuptake inhibitors (SSRI) are the commonest 
therapeutic option to treat major depression by stimulating the monoaminergic system to modulate 
serotonin. Recent studies have reported an association between depression and inflammation as well 
as the significant effect of SSRI on anti-inflammatory actions. The current research was done to 
evaluate the impact of fluoxetine as a SSRI on the expression of some inflammatory genes, such as 
JAK/STAT to elucidate the probable mechanism of fluoxetine on inflammation pathways. 
Methods: Using an in vitro model of lipopolysaccharide (LPS) and RAW264.7 cells macrophages, 
cells were stimulated. Pretreatment of the Cells was done by various doses (5 µg/ml, 10 µg/ml, 20 
µg/ml) of fluoxetine to investigate their ability to alter JAK/STAT expression after 24 and 48h of 
stimulation with lipopolysaccharide.  
Results: Quantitative real-time (RT)-PCR in cells was used for measuring genes expression level. 
The expression of JAK/STAT was significantly decreased by fluoxetine in RAW264.7 cells 
macrophages cells stimulated for 24h in LPS, but fluoxetine couldn‘t restore the elevated expression 
of JAK after 48 h in LPS. Expression of STAT significantly decreased in compare to LPS group 
after 48 h in LPS administration.  

Conclusion: Fluoxetine has potential anti‐inflammatory properties, mainly due to the inhibition of 
JAK/STAT genes expression in macrophage cell, Therefore, fluoxetine may be introduced as an 
anti-inflammatory medicine in the future. 
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Background and Aim: Inflammation plays a critical role in the progression of diabetic 
complications such as neurological disorders. Previous reports have indicated the memory-
improving effect of troxerutin, in rat hippocampus, but the underlying mechanisms are unclear. 
Hence, we have investigated the effect of troxerutin pretreatment on gene expressions of 
inflammation-related microRNAs (miRs), miR-146a and miR-155, and nuclear factor-kappa B (NF-
B) signaling pathway in the hippocampus of healthy and diabetic rats. 
Methods: Wistar rats were randomly divided into four groups (control, control + troxerutin, 
diabetic, and diabetic + troxerutin). Diabetes was induced by a single i.p. injection of streptozotocin 
(50 mg/kg). Troxerutin (150 mg/kg) was orally administered in animals for 1 month. After 10 weeks 
of diabetes, animals were anesthetized and decapitated for the isolation of hippocampus. The 
expression of miR-146a and miR-155 and the messenger RNA (mRNA) expressions of NF-B, 
interleukin-1 receptor-associated kinase-1 (IRAK-1), and tumor necrosis factor receptor-associated 
factor-6 (TRAF-6) were analyzed by real-time polymerase chain reaction.  
Results: Diabetes significantly increased hippocampal mRNA levels of NF-B, IRAK-1, and TRAF-
6 compared with nondiabetic rats (P < 0.05), however, pretreatment with troxerutin decreased them 
in both diabetic and nondiabetic animals, independent of its glycemic effect (P < 0.05). The 
expression levels of miR-146a and miR-155 were decreased in diabetic group as compared to the 
control (P < 0.01).  
Conclusion: These findings showed that troxerutin could inhibit the inflammatory NF-B pathway 
in the hippocampus of diabetic rats, which may be due to the negative feedback loop regulated by 
miR-146a. 
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Background and Aim: The Covid-19 virus has become a pervasive and global pandemic.The virus 
mainly has respiratory manifestations,like dry cough, dyspnea,...that can develop to respiratory 
failure, but various acute and subacute neurological complications have also been reported. 
Demyelination is one of these neurological complications that found in both the peripheral and the 
central nervous system. In this lecture we will talk about this category of neurological complications. 

Keywords: Covid-neurological complications-demyelination-GBS 



 

241 
 

Count: 243 
Abstract ID: 414 
subject: Neurorehabilitation and Regeneration: Physiotherapy 
Presentation Type: Poster 

The effect of shockwave therapy in diabetic wound 

Submission Author: Alireza Mollaei Barejahri 

Alireza Mollaei barejahri1, Elham Seihei2, Narges Seihei3 

1. Student of Master of Physiotherapy, Research Committee, Shiraz University of Medical Sciences, Shiraz, Iran 
2. Speech and language pathologist 
3. Student of Environmental Health Engineering, School of Health, Ahvaz Jundishapour University of Medical 

Sciences  

Background and Aim: Recently, shock wave therapy (SWT) has been investigated as an adjuvant 
therapy in the treatment of acute and chronic wounds. Chronic diabetic foot ulcer is caused by 
small-vessel occlusion, usually compounded by neuropathy and infection. Despite the changes in 
guidelines and classification, the treatment of a diabetic foot ulcer remains challenging and 
controversial. Shock wave therapy (ESWT) has been successfully used in treatment of skin flaps to 
improve survival, diabetic and non-diabetic skin ulcers and acute or chronic soft tissue wounds. In 
this article, we review the clinical results of ESWT in DFUs. 
Methods: Science Direct, Pubmed, CINAHL, PsycINFO, ProQuest, Web of Science, and Google 
Scholar (2000 through 2021) were searched for English-language studies using a list of keywords. 
The books about Physiotherapy and medicine were studied too. 
Results: The goals of treatment include the control of diabetes and proper shoe wear. An effective 
therapy and appropriate foot care are important in wound healing in DFUs. Recently, extracorporeal 
shockwave therapy (ESWT) was reported to significantly promote and accelerate the healing of 
complex soft tissue wounds as compared to the standard methods of treatment in DFUs. ESWT 
showed positive results in short-term and long-term outcomes in diabetic patients suffering from 
foot ulcers. Schaden et al. first reported the use of ESWT in the treatment of skin lesions of 102 
patients (104 chronic foot ulcers). The success rates with complete healing was achieved in 74% and 
no adverse effect was observed. 
Conclusion: ESWT appears effective in the treatment of DFUs. It is easy to apply, practically 
without undesired side effects and cost effective compared to other treatment modalities. However 
more research and larger series of randomized controlled clinical trials are needed to confirm the 
efficacy of ESWT for DFUs. Many factors may directly or indirectly affect the results such as the 
optimal timing and dosage of treatment as well as the frequency of ESWT in the management of 
diabetic foot ulcer. ESWT may be a good alternative modality when conventional treatment 
methods have failed. ESWT-treated ulcers had a significant reduction in wound size and median 
time required for ulcer healing, with no adverse reactions. So, the ESWT is advocated as an 
adjunctive therapy in chronic diabetic wound. 
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Background and Aim: The COVID-19 pandemic has spread around the globe for the past two 
years. COVID-19 has common symptoms such as fever, cough, fatigue, sore throat, headache, 
decreased sense of smell and taste, and Gastrointestinal symptoms. In addition to these symptoms, 
there are less common disorders such as Dysphonia, Dysphagia, Coagulation, cardiovascular 
problems, neurological and cognitive disorders such as Delirium, Guillain-Barre Syndrome, Seizures, 
Encephalopathy, and even Visual Agnosia. Due to the many complications of COVID-19 related 
disease, medical professionals face new challenges in controlling, managing, and treating the disease. 
In the meantime, the role of speech therapists in rehabilitating these related diseases has been 
discussed. This article aims to have a comprehensive and specialized view of speech therapists' 
interventions in the COVID-19 period, especially cognitive rehabilitation. Methods: Due to the 
breadth and diversity of speech therapy interventions in the pandemic period, the two databases 
PUBMED and Google Scholar, were reviewed by the most recent existing articles with the 
keywords speech therapy, COVID-19, and their thematic importance title. About 600 articles were 
reviewed, and near 50 of them were placed under the scope of our research. It should be noted that 
articles in which speech therapy interventions were insignificant and untitled excluded. 
Results: Refer to Conclusion. Conclusion: The role of the speech therapist in dysphagia 
interventions to reduce aspiration and pneumonia, dysphonia to improve sound quality and reduce 
laryngeal tension, tracheostomy, and intubation-related counseling is well known. COVID-19 related 
Pneumonia results in decreased respiratory volume and a deficiency of oxygen supply to the organs. 
Excessive immune response in facing COVID-19 causes a vicious cycle of autoimmunity resulting in 
acute damage to the barrier. Cerebral hemorrhage Excessive increase in coagulation factors as a 
result of infection increases the risk of embolism. All of these together increase the risk of brain 
damage and cognitive problems. As a result, assessment and intervention in cognitive functions such 
as memory, attention, orientation, executive functions, processing speed, visuospatial processing, 
and psychomotor should be performed. Although more rigorous and systematic researches are 
needed to make a conclusive judgment about the definite correlation between COVID-19 and 
cognitive problems, the study of meta-analysis articles related to COVID-19 revealed an acceptable 
degree of association between cognitive diseases such as Guillian-Barre Syndrome, Delirium, and 
Encephalopathy.  
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Background and Aim: Alpha-lipoic acid is essential for aerobic metabolism and acts as a potent 
antioxidant in the body. Methamphetamine is an addictive psychostimulant which prevalent among 
young adults. This drug easily diffuses through the blood–brain barrier and affects neuronal 
terminals. As the effects of methamphetamine in CNS are majorly dependent on interaction with 
dopamine, norepinephrine and serotonin systems, it is possible that acute exposure to 
methamphetamine can affects nociceptive systems and change pain perception in animals. In this 
study, preventive effect of the alpha-lipoic acid on pain sensation in methamphetamine-induced 
neurotoxicity was investigated.  
Methods: Methods: 45 male rats were allocated to 6 groups: 1) control, 2) saline+saline, 3) 
saline+sunflower oil (as alpha-lipoic acid solvent), 4) vehicle (methamphetamine+sunflower oil), and 
two methamphetamine groups under treatment with alpha-lipoic acid (10 and 40mg/kg). Rats 
received methamphetamine repeatedly (2×20 mg/kg, 2 hour interval) and alpha-lipoic acid was 
injected 30 min, 24 h and 48 h after the last methamphetamine injection. Tail flick test was used for 
evaluation of pain sensation. Comparison of experimental groups was performed by Student's t-test 
or one way ANOVA followed by LSD post hoc test.  
Results: Statistical analysis showed that injection of saline or sunflower oil had no effect on pain 
score. Methamphetamine administration induced hyperalgesia and reduced tail flick latency 
(P<0.001) significantly. Treatment with alpha-lipoic acid, decreased hyperalgesia and increased tail 
flick latency in both doses (P<0.05). 
Conclusion: The present study demonstrated that acute methamphetamine exposure could cause 
hypersensitivity to pain stimulation in rats. It has been suggested that neuroinflammation, alternation 
in the neurotransmission and oxidative stress are the most contributing factors which involve in the 
methamphetamine neurotoxicity. Alpha-lipoic acid protected the nociceptive system from 
methamphetamine-induced neurotoxicity and prevents hyperalgesia. It seems that alpha-lipoic acid 
by reducing neuro-inflammation or oxidative stress protects brain ragions from adverse effects of 
methamphetamine. 
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Background and Aim: Methamphetamine is a potent psychostimulant with huge side effects. It 
was shown that acute exposure to methamphetamine induces oxidative stress in the brain and 
induces hyperactivity, anxiety and exploratory behaviors. Alpha-Lipoic acid is made in animal body 
and is essential for aerobic metabolism. It acts as a potent antioxidant and scavengers free radicals. 
Alpha-Lipoic acid protects neurons against cerebral ischemia, stimulates recovery of brain after 
stroke, reduces inflammation and promotes neuronal regeneration. According to high consumption 
of methamphetamine, it is necessary to find new drugs or new methods for reducing its aversive 
effects. Therefore, in this study, the effect of intraperitoneal injection of alpha-lipoic acid, a potent 
antioxidant, on motor activity impairment induced by acute dose of methamphetamine, was 
investigated. Methods: In this study male rats (180-220g) were used. Animals were divided into the 
following groups: Group 1: control, group 2: saline+saline, group 3: saline (as methamphetamine 
solvent)+sunflower oil (as alpha-lipoic acid solvent), group 4: methamphetamine+sunflower oil, 
group 5: methamphetamine+alpha-lipoic acid 10 mg/kg, group 6: methamphetamine+alpha-lipoic 

acid 40mg/kg. Rats received methamphetamine repeatedly (2ₓ20 mg/kg, 2 hour interval). Alpha-
lipoic acid was injected 30 min, 24 h and 48 h after the last methamphetamine injection. At the third 
day, motor activity including movement, rearing, grooming, defecation, time spent at center zone, 
return to center and time spent in corner zones, were evaluated for 20 minutes using open field 
apparatus. One-way ANOVA followed by LSD test was used for statistical analysis by SPSS 
software. Results: Our results showed that injection of alpha-lipoic acid significantly reduced the 
amount of displacement, defalcations, returning to the corner or peripheral zones. Alpha-lipoic acid 
also significantly increased the time spent at the center zone and the number of return to the center 
zone. Conclusion: Alpha-lipoic is essential for aerobic metabolism and also it exerts strong 
antioxidaive and anti-inflammatory properties. Therefore, it seems that alpha-lipoic acid prevent 
neuronal damage in the brain areas such as striatum or increases the activity of the histaminergic 
system, which play a major role in enhancing of motor activity by methamphetamine. 
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Background and Aim: We investigated previously the effect of aqueous extract of Alcea acucheri flowers 
(EFA) in elevated plus-maze [35-175 mg.kg-1, in single and repeated intraperitoneal (i.p.) doses], open field 
(2.19-700 mg.kg-1, single i.p. dose) and horizontal wire tests. We showed that the extract has anxiolytic and 
sedative activities in rats. This was first report on anxiolytic and sedative effect of a plant in the genus Alcea. 
Moreover, in a recent study we documented for the first time the anticonvulsant effect of acute dose of EFA 
in two in vivo models of convulsion: intravenous pentylenetetrazol (8.75-175 mg.kg-1, i.p.) and maximal 
electroshock (8.75-350 mg.kg-1, i.p.) in mice. It is not known about the chemical composition of the extract. 
This study was designed to identify and quantify chemical composition of A. acucheri flower extract. 
Methods: Phytochemical screening was carried out to identify alkaloids, flavonoids, saponins, tannins, 
phenolic acids, sterols, cardiac glycosides, and carbohydrates present in the aqueous extract of flower of A. 
aucheri. Moreover, total carbohydrate, total phenolic and total flavonoid contents were determined. Results: 
Phytochemical screening confirmed the presence of phenolics, flavonoids, and polysaccharides in EFA. 
Quantitative analysis, revealed that phenolic compounds constitute the major component (13.6% of dry 
weight) identified. Conclusion: It is not known that which ingredient (s) in the aqueous extract is (are) 
responsible for each of the observed behavioral effects. Literature survey showed anxiolytic and/or sedative 
effects of flavonoids. It was showed previously that flavonoids such as kaempferol and quercetin are 
responsible for anxiolytic effects of some medicinal plants such as Apocynum ve`netum and Tilia americana. 
This effect has been attributed to the affinity of flavonoids for the central benzodiazepine receptors. 
Therefore, the flavonoids may have contributed to the observed anxiolytic and sedative effects of EFA The 
other main classes of phenolic compounds present in the plants of Alcea genus are the phenolic acids. 
Pharmacological studies have demonstrated that phenolic acids display central nervous system depressant 
activities. Some studies demonstrated that caffeic acid induced anxiolytic effects in rodents, i.e. increased the 
number of entries and the time spent in the open arms on plus maze. Another compounds which also may 
have contributed to the observed effects are the polysaccharides present in Alcea extract. It has been reported 
that polysaccharides isolated from a methanolic extract of Ipomoea tyrianthina L. roots exhibited potentiation 
of hypnosis induced by pentobarbital and released GABA from mouse cortical brain slices in mice. the 
investigators indicated that polysaccharides of I. trianthina possess anxiolytic effects and could have potential 
sedative effect, probably through a GABAergic system. Similarly, according to literature survey, there are 
many evidence that each of phenolics, flavonoids, and polysaccharides in A. aucheri may be involved in its 
anticonvulsant activity. For example, anti-epileptic effects of Ganoderma lucidum spore polysaccharides has 
been shown in in vivo and in vitro studies. Finally, it is concluded that each of ingredient in A. aucheri could 
be potentially contributed to the observed effects. However, the active ingredient responsible for each 
behavioral effect of EFA should be elucidated in future studies. 
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Background and Aim: This study was designed to determine the effects of pre-ischemic 
administration of oxytocin (OXT) on the neuronal injury and spatial memory in a mice model of 
stroke. 
Methods: In this experimental study, stroke was induced in the mice by middle cerebral artery 
occlusion (MCAO) for 60 minute and 23 hours reperfusion. OXT was given as intranasal daily for 7 
consecutive days prior to ischemic stroke. Neuronal damage, spatial memory and the levels of brain-
derived neurotrophic factor (BDNF) were assessed 24 hours after stroke. enhancing 
Results: Pre-ischemic treated with OXT significantly reduced the infarct size (P < 0.01), but, it did 
not recover the neurological and spatial memory dysfunction (P > 0.05). Moreover, OXT treated 
considerably enhanced the level of BDNF protein 
Conclusion: The finding of this study indicated that administration of OXT prior to ischemia could 
limits brain injury by increase the BDNF protein level. We suggest that, OXT may be potentially 
useful in prevention and/or reducing the risk of cerebral stroke attack, and could be offered as a 
new prevention option in the clinics.  
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Background and Aim: Nurses and health workers, along with physicians as the front line in the 
fight against coronary heart disease, are involved in issues such as diagnosis, treatment and care of 
patients with this disease, and therefore high workload and exposure to the risks of the disease for 
themselves and their families. They also have an additional psychological burden and have affected 
the quality of their family performance and have caused marital tensions between them and their 
spouses. In this regard, the present study was conducted to investigate the role of corona virus 
epidemic (corona anxiety) in predicting marital stress in health workers in Birjand.  
Methods: This study was a descriptive correlational study with the structural equation approach and 
its statistical population consisted of all health workers in Birjand in 1399. Among them, 217 people 
were selected based on Morgan and Krejcie tables by random cluster sampling from different 
sections of Birjand health centers and participated in the study. Sanaei Marital Stress Questionnaire 
(2000) and Alipour, Ghadami, Alipour and Abdollahzadeh (2017) Coronavirus Anxiety Inventory 
(CDAS) were used to collect data. Structural equation analysis was performed using PLS statistical 
software  
Results: The results showed that coronary anxiety is involved in predicting marital stress and 49% 
of changes in marital stress are expressed by coronary anxiety.  
Conclusion: According to the results of the present study, it is suggested that programs to reduce 
the marital life stress of health workers by officials and planners of the University of Medical 
Sciences be designed based on predictor variables, especially the coronary anxiety variable. To be 
compiled.  
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Background and Aim: Epilepsy is a brain disease that disrupts the normal connection between 
nerve cells in the brain. In this disease, the person suffers from recurrent seizures. Some studies have 
shown that seizures in people with epilepsy decrease during and after exercise. Therefore, the aim of 
the present study was to compare the number of epileptic seizures between active and inactive 
individuals. 
Methods: For this purpose, from 1398 to 1399, 40 patients in the age range of 15-30 years with 
epilepsy were studied and followed up in the future. Twenty subjects participated in regular physical 
activities such as volleyball, walking, playing in the park, martial arts and ropes, 4 sessions per week. 
Twenty subjects who were inactive were also included in the study as a control group. A total of 40 
patients with a mean age of 21 ± 3.1 years had an average of 15 seizures per month, despite 
consuming an average of 5.1 pills of antiepileptic drugs. 
Results: The duration of study and physical activity was about 8 months. The results showed that in 
the group with physical activity in the first month 65%, in the third month 54%, in the sixth month 
41% and in the eighth month 29% of patients had a reduction of more than 25% in seizures. There 
was a significant relationship between the number of seizures between 2 groups (p =0/022) 
Conclusion: It seems that regular physical activity as a complementary therapy can be considered to 
reduce seizures in children. Excessive deep breathing in exercise reduces seizures by lowering blood 
carbon dioxide levels. Exercise reduces stress and increases the feeling of freshness, and this in itself 
is a factor in reducing epileptic seizures. Increase Concentration during exercise is also one of the 
important reasons for reducing the incidence of epileptic seizures. 
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Background and Aim: Cases of epilepsy that are persistent despite the use of two anticonvulsant 
drugs that are not controlled individually or simultaneously for at least 2 months are called resistant 
epilepsy. Managing resistant epilepsy is one of the major challenges in neurology. The aim of this 
study was to determine effective methods in the management of refractory epilepsy. 
Methods: This review study was conducted using a review of various scientific and research sites 
(Elsevier, SID, Google Scholar, etc.) without time limit. 
Results: According to the studies, the use of gamma globulin, topiramate, allopurinol, surgery and 
ketogenic diet (high fat with low protein and low carbohydrate) are effective in controlling refractory 
epilepsy. 
Conclusion: Uncontrolled seizures carry risks such as increased mortality, lack of self-confidence, 
increased anxiety and depression, and social problems such as epilepsy stigma, limited job choices, 
and exercise for the patient. Therefore, effective treatment to control anxiety attacks is vital to 
improving a person's health and quality of life. Therefore, conducting more studies in line with 
Determining effective methods in the management of seizures in refractory epilepsy seems 
necessary. 
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Background and Aim: Epilepsy is one of the most common chronic diseases that is associated 
with periods of recurrence. Previous evidence has shown that regular use of antiepileptic drugs is 
one of the factors that can prevent recurrence of the disease and about 66% of children who do not 
have seizures within two years have successfully completed and completed drug treatment. The aim 
of this study was to determine the recurrence rate of epilepsy following the use of antiepileptic drugs 
in children with epilepsy. 
Methods: This study was performed as a field and prospective trial (cohort) over a period of 40 
months during which epileptic patients in the age group of 1-18 years and during this period under 
the supervision of a neurologist and periodic laboratory studies and electroencephalogram Were 
examined and used carbamazepine or sodium valproate. Information was collected during interviews 
with patients and their parents. 
Results: The results showed that the patients had a mean age of 14 years and 61% were female, 
48% were primary school students, 43% were first child and the mean of the disease was four years. 
91% of patients were treated with one drug and 7.6% were treated with two drugs. 69% of patients 
had no recurrence and in 18.3% the drug was stopped after two years. 
Conclusion: The above findings show that in most cases, epileptic seizures were controlled with 
regular drug use, and in 18.3% of cases, epileptic seizures were stopped and drug treatment was 
discontinued. 
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Background and Aim: Multiple sclerosis (MS) is the major, immune-mediated, demyelinating 
neurodegenerative disease of the central nervous system (CNS). Nigella sativa (N.S) has been 
suggested to have antioxidant and neuroprotective effects. To this purpose, the therapeutic effects 
of Nigella sativa seeds on remyelination, inflammatory factors and behavioral dysfunction were 
investigated on CNS myelin loss induced by cuprizone toxin. 
Methods: Thirty C57Bl/6 mice were randomly divided into 3 groups: control, MS, MS+ N.sativa. 
N. sativa + MS group received daily oral administration of N. sativa (870.9 mg/kg body weight). MS 
groups were fed a chaw containing 0.2 % cuprizone for 6 weeks. We assessed the myelin content 
and the number of myelinating cells in corpus callosum by FluoroMyelin and luxol Fast Blue 
staining as well as by immunostaining against MBP. Motor impairment and behavioral reaction 
measured by Open-field (OFT) and pole test at the end of the 6th week of experiment 
Results: We found the decreased level of MBP and NF200 in demyelinated . N.Sativa treatment 
was improved demyelinated structures within corpus callosum. Furthermore, in treatment groups, 
activity level and pole test scores significantly was improved. 
Conclusion: We could conclude that myelinated structures could be protected by N. sativa in 
corpus callosum, which provide favorable evidence for the possibility of application of N. sativa in 
demyelinating diseases. 
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Background and Aim: One of the main aspects of video games is to have the right level of challenges to 
players to maintain a high level of engagement. Thus, numerous studies have proposed techniques that allow 
adaptation of scenarios, parameters, and behaviors of video games based on players‘ skills. In this paper, we 
systematically review recent literature addressing adaptation mechanism for adjusting video game challenges 
in response to players‘ performance or emotion. Methods: The literature search was conducted in May 2021 
and considered journal and conference papers published since 1960. Search terms were identified to cover 
variety of techniques used for applying adaptation in video games. From four key databases (Scopus, WOS, 
PubMed, IEEE), 8674 papers were identified. After screening title and abstract of 8674 papers for several 
times, 8149 papers were excluded. From 525 selected papers, 353 were eliminated due to the lack of 
evaluation of human subject. Eventually, 172 papers met the inclusion criteria for the current review. After 
the eligibility analysis by reading the eligible full texts, the final sample consisted of 87 papers. Results: There 
are several ways to classify approaches for designing adaptive video games: Dynamic Difficulty Adjustment 
(DDA) methods change video game parameters in real time based on player‘s ability which leverage the 
concept of Zone of Proximal Development and Flow theories. Adaptive Agent based methods design an 
adaptive game artificial intelligent or opponent that can scale or balance its level of difficulty according to the 
human player‘s level of capability. Player Modeling approaches can effectively forecast future player behaviors 
or estimate player preferences in order to better direct players toward contents and make games more 
enjoyable. Procedural Content/Level Generation techniques, in addition to adjust parameters, can generate 
game contents including graphics, maps, and music to give every player a personal game experience. Adaptive 
techniques can also be divided in two general classes, i.e. rule-based or high-level approaches, in order to 
specify how parameters should change based on player state. Rule-based systems are based on the intuitions 
of designers which used heuristic solutions according to players score or players‘ affect. In high level 
approaches, game adaptation is carried out based on artificial intelligent and machine learning techniques. 
Based on this review, high level systems with 55 papers (7% used Reinforcement Learning, 12% used Neural 
Networks, 81% others) were the most frequently used approaches. On the other hand, rule-based systems 
with 26 papers are less frequently reported. In addition, there are 6 studies that can be considered as 
evaluation studies which evaluated the effect of adaptive challenge adjustment on player experience. All 
mentioned researches have conducted evaluation experiment on human player. Conclusion: In this study, we 
realized that there is no single method for game level adjustment effectively. More study is needed to find the 
most suitable methods. Also, according to continually expanding game usage in different domains, further 
researches needed for understanding player preferences in order to change game parameters effectively.  
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Background and Aim: Stem cell-based therapy has received considerable attention as a potential 
candidate in the domain of ischemic stroke treatment. However, employing appropriate type of stem 
cells and effective delivery of these cells to the lesion site are still challenging which hinder the 
efficiency of stem cell-based therapy in this devastating condition. To take all into consideration, in 
this study we investigated the therapeutic effect of safe, noninvasive and brain-targeted intranasal 
administration of epidermal neural crest stem cells (EPI-NCSCs) in the rat model of ischemic stroke. 
Methods: In doing so, EPI-NCSCs were obtained from bulge area of adult rat hair follicles and 
ischemic stroke was induced by middle cerebral artery occlusion (MCAO) for 30 minutes. 
Immediately after recovery from the anesthesia, EPI-NCSCs (2×106 cells/100µl phosphate buffered 
saline) were administrated through intranasal route in awake rats, and 30 minutes prior to cell 
transplantation, each nostril was treated with 3 μL of hyaluronidase in order to promoting the 
permeability of the nasal mucosa. Neurological function and body weight were evaluated before, as 
well as 1 and 3 days after ischemic-insult. Infarct size was also measured by 2, 3, 5-
triphenyltetrazolium chloride (TTC) staining 3 days after the transplantation. 
Results: Obtained findings revealed that intranasal administration of EPI-NCSCs improved 
functional outcome along with reduction of body weight loss. Furthermore, this therapeutic 
procedure was demonstrated to significantly reduce the infarct size compared to the MCAO group, 
at 3 days after the cell therapy. 
Conclusion: These data suggest the beneficial potential of nasally applied EPI-NCSCs in the 
treatment of cerebral ischemia. 
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Background and Aim: decision-making is the process of choosing among existing alternatives. In 
order to make a decision, pieces of evidence are accumulated until touching a bound. Most of the 
time in the real world, decision-making contains of the hierarchy of decision processes. Importantly, 
In this hierarchy of the decision process, the sources of the received negative feedback are 
ambiguous (could be related to each hierarchy of the decision). It is not well known that how the 
brain deal this ambiguity and what is the neural computation underlying hierarchical decision-making 
The number of consecutive negative feedbacks and task difficulty have been shown to be essential 
―factors‖ for making accurate hierarchical decisions. Here, we hypothesize that the confidence of a 
choice also plays an essential rule in hierarchical decision making and could explain a variation of the 
human behavioral profile inexpiable by other factors shown in previous studies.  
Methods: We tested this hypothesis with a hierarchical decision making task in which subjects 
report the direction of Random dot motion (RDM) along with reporting their confidence about the 
decision. They were also instructed with making a high-level decision called environment which was 
invisible and unpredictable and switches every few trials. We used different regression models to 
statistically isolate and study the effects of each factor in hierarchical decisions 
Results: Our results show that, in the consecutive errors, perceptual decision confidence would be 
different in pre and post environment switches. We show that confidence has a ramping pattern 
from the lowest average values, exactly post switch, to highest average values, exactly before switch 
Conclusion: we showed that decision confidence – In the consecutive errors- modulate the switch 
profile and encodes the probability of switches. These results highlight the critical rule of the 
confidence in the hierarchical decision making. 
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Background and Aim: Necroptosis is a programmed form of necrotic cell death. Growing 
evidence demonstrates that necroptosis contributes to cell demise in different pathological 
conditions including age-dependent neurodegenerative diseases (NDs). These findings open new 
avenues for understanding the mechanisms of neuronal loss in NDs including Alzheimer‘s disease 
(AD), which might eventually translate into novel therapeutic interventions. This study investigated 
the role of necroptosis in the pathogenesis of AD and evaluated the potential beneficial effect of the 
necroptosis inhibitor, Necrostatin-1 (Nec-1), in a rat model of AD.  
Methods: Amyloidopathy was induced by Entorhinal cortex administration of Amyloid Beta (Aβ) 
25-35 (2µg/2µl/day) for 4 consecutive days. Cognitive evaluation was assessed 1 week after the last 
injection of Aβ by Morris Water Maze (MWM) test. Nec-1 (1 and 2mM/day) was administered for 3 
days during training days of MWM task in the Entorhinal cortex. After the end of each experiment 
the hippocampi were removed and the levels of necroptosis- mediated proteins Receptor-Interacting 
Protein 1 (RIP1), Receptor-Interacting Protein 3 (Rip3) and Mixed Lineage Kinase Domain-like 
Protein (MLKL), were assessed by western blot technique.  
Results: Our result showed that Nec-1 significantly improved A?-induced spatial learning and 
memory deficits, as demonstrated by enhanced rat performance in the MWM task. In addition, Beta 
amyloid increased the levels of necroptosis- mediated proteins in the hippocampus, which were 
neutralized by nec-1 treatment. 
Conclusion: In conclusion, Necroptosis inhibitor Nec-1, could be a promising anti-amyloid toxicity 
drug, via targeting necroptosis- mediated proteins. 
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Background and Aim: The family of cholinesterase enzymes catalyze the hydrolysis of acetylcholine 
(Ach) into choline and acetic acid, this process is important for the cholinergic neuron to restore Ach. In 
this regard, acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) are the main divisions of 
cholinesterases. Moreover, some of the inhibitors of AChE and BChE are used as drugs for the 
treatment of Alzheimer‘s disease (AD) and myasthenia gravis. Accordingly, galantamine is a drug used 
for treating AD and related dementias. However, tetraisopropyl pyrophosphoramide (iso-OMPA) only 
inhibits BChE, and it is usually used as a reagent for rapid distinction between AChE and BChE activity 
in biological samples. In this study, we intend to compare the pairwise sequence alignment of AChE and 
BChE, also, evaluate the affinity of galantamine and iso-OMPA in interaction with AChE and BChE by 
molecular docking method. Methods: Protein structure of AChE (PDB ID: 4PQE) and BChE (PDB 
ID: 1P0I) were selected from Protein Data Bank. Besides, molecular structures of galantamine (CID: 
9651) and iso-OMPA (CID: 5420) were obtained from PubChem. Chimera 1.8 was used to prepare the 
enzyme structure and building the pdb files. MGLTools 1.5.6, AutoDockTools-1.5.6 and AutoDock 
Vina (DOI 10.1002/jcc.21334 ) were used for docking process. The grid box included the whole 
structure of each enzyme and the enzymes were defined as the rigid targets with no flexible residue for 
molecular docking process. The amino acid sequences of AChE (P22303-1) and BChE (P06276-1 ) were 
selected from https://www.uniprot.org. The pairwise sequence alignment of AChE and BChE was 
performed by Global Alignment and Needle (EMBOSS) method 
(https://www.ebi.ac.uk/Tools/psa/emboss_needle/). Results: According to the results of blind 
docking by AutoDock Vina, the best calculated affinity for galantamine in interaction with AChE and 
BChE were -7.1, -8.9 (kcal/mol), respectively. Also, the best calculated affinity for iso-OMPA in 
interaction with AChE and BChE were -5.2, -6.4 (kcal/mol), respectively. Furthermore, Global 
Alignment of AChE and BChE sequences revealed that the protein structures of these two enzymes 
have identity of 50.7% and similarity of 68.2%. Conclusion: Although pairwise sequence alignment of 
the AChE and BChE revealed high identity and similarity of these two enzymes, the results of the blind 
molecular docking showed that the affinity of galantamine in interaction with AChE and BChE is much 
higher than the affinity of iso-OMPA in interaction with these enzymes. Also, galantamine seemed to be 
a better inhibitor of BChE, however, it is mainly used for treatment of AD as an AChE inhibitor. This 
might suggest that more targeted investigation on structures of the cholinesterase enzymes may lead to 
design the drugs with more efficacy and lower side effects. 

Keywords: Acetylcholinesterase, Butyrylcholinesterase, Molecular docking, Sequence alignment 
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Background and Aim: The amygdala complex is a limbic structure that plays a key role in the production of 
emotional-affective dimensions of pain response and pain modulation. Furthermore, the descending pain 
modulatory pathway originates from the amygdala. The nociceptive amygdala receives its excitatory afferents 
from the lateral-basolateral (LA-BLA) amygdala network. Also, the basolateral (BLA) nucleus of amygdala 
receives the orexinergic inputs from the lateral hypothalamus (LH). It is well shown that the release of orexin 
A leads to synthesis of the endocannabinoids like 2-AG through the orexin type 1 receptor (OX1R) 
activation. Then, 2-AG can retrogradely activate the cannabinoid type 1 receptor (CB1R) in the presynaptic 
neuron. Both the OX1R and the CB1R are found in the BLA nucleus and involved in the nociception. 
Therefore, the current study was designed to assess the effect of intra-BLA injection of orexin A on the gene 
expression alteration of the OX1R and the CB1R of the BLA nucleus following thermal pain induction by the 
tail flick and the hot plate tests. Methods: Following thermal pain induction by the tail flick and the hot plate 
tests, 42 tissue samples of the basolateral nucleus of amygdala obtained from male Wistare Rats weighing 200 
to 270 grams. Tissue samples were divided into groups including: control (control, intact animals), Normal 
Saline [Saline,intra-BLA injection of normal saline], orexin A (OXA 150, intra-BLA injection of 150 μM 
orexin A), DMSO/Normal Saline [DMSO/Saline, intra-BLA injection of DMSO 5 minutes prior to Normal 
Saline injection], DMSO/orexin A [DMSO/OXA, intra-BLA injection of DMSO 5 minutes prior to orexin A 
injection] and SB334867/orexin A (SB/OXA, intra-BLA injection of SB334867 (OX1R antagonist) 5 minutes 
before orexin A injection) groups. Stereotaxic surgeries were done for intra-BLA drug injections. In this 
research, the quantitative Real-Time PCR method performed to evaluate the OX1R and CB1R gene 
expression changes. Therefore, immediately after thermal pain analysis, animals were anesthetized with 60 
mg/kg ketamine and 7.5 mg/kg xylazine and the brain was rapidly detached. Then, the BLA was carefully 
dissected while being maintained on ice and held into the -80 ˚C freezer until onset of the qRT-PCR 
reactions. Total RNA was extracted by Triazole reagent (Roche- Germany), then RNA was converted to 
cDNA by reverse transcription reaction with random hexamer primer and oligo D. Finally, the mRNA level 
was measured by quantitative analysis of Real-Time PCR (Lightcycler 96- Roche- Germany). For data 
analysis, the expression ratio of genes was calculated by 2-ΔCT. Results: Our results showed that intra-BLA 
injection of 150 ?M orexin A and DMSO/OXA significantly increased the relative expression level of the 
OX1R gene, but it could not change the expression level of the CB1R gene. Pretreatment of BLA nucleus 
with SB334867 had no significant effect on the OX1R expression. Conclusion: According to these results, it 
can be concluded that orexin A can increase the relative expression of OX1R, but not CB1R gene in the BLA 
nucleus. However, this augmentative effect of exogenous OXA is not mediated via orexin type 1 receptors. 

Keywords: Basolateral Nucleus of Amygdala, Orexin A, Orexin type 1 Receptor, SB334867, 
Thermal Pain, Quantitative Real-Time PCR 
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Background and Aim: Diabetes mellitus can cause memory and cognitive impairments. In addition 
to the effects of lowering blood sugar, this drug improves cognitive disorders and spatial memory. 
Methods: Male Wistar rats (200-250 g) were randomly divided into four experimental groups as 

normal, normal treated, diabetic and diabetic treated (n = 6). Diabetes was induced by a single dose 
of streptozotocin (45 mg/kg/IP). Treated rate were received dipeptydilpeptidase-4 inhibitors of 
sitagliptin (20 mg/kg/op) for 5 weeks. Behavioral tests as open field, plus maze and water maze 
were performed on all animals at the beginning and end of the study. 
Results: Uncontrolled diabetes was induced impairments in cognition and memory scales. But, 
treatment with sitagliptin reversed these complications. 
Conclusion: Dipeptydilpeptidase-4 inhibitors are able to improve cognition and memory in diabetic 
milieu. 

Keywords: Diabetes Melitus, Cognition, Memory, Dipeptydilpeptidase-4 inhibitors 
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Background and Aim: By combining focused ultrasound application with nano-bubble system, we 
assume to induce the permeability of biological barriers and so, allowing drugs to enter the targeted 
part of a tissue. This occurs when nano-bubbles exert mechanical stresses on the vessel walls by 
oscillating. So far, the long ultrasound pulses have been employed regarding some preclinical and 
clinical cases. The purpose of this study is to optimize in vitro sonoporation through 
characterization of the effects of nano-bubble on tissue permeabilization rate. After fabrication and 
characterization of 100 nm lipid nano-bubbles, their effects under therapeutic ultrasound on 
sonoporation in the cells, utilizing fluorescein isothiocyanate (FITC) dextran (70 kDa) as 
fluorophore marker are verified. 
Methods: We applied ultrasound pulses (1 MHz, 10% duty cycle, 2.0 W/cm2, and 1000 cycles per 
pulse at 100 Hz pulse repetition frequency) onto the cells. Nano-bubbles containing FITC-Dex, as a 
probe, was administered before application of ultrasound pulses. Cells were extracted after 0, 10 or 
20 seconds of the ultrasound treatment to assess the extent of FITC. Triton X-100 (TX100) was 
used during an experimental period of 30 minutes. The cells underwent irreversible permeabilization 
of the membrane and structural collapse. The permeability of cell could determine with the aid of 
the scan methods in spectrofluorometry. 
Results: Brightfield and fluorescence nanoscopy of sonoporated cells showed obvious 
internalization of the FITC-dextran. The control sample, which was exposed to nano-bubbles and 
FITC-dextran without insonation, showed little or no residual FITC-dextran on the cell surfaces. 
Fluorescence intensity of sonoporated cells was statistically different from those unsonoporated with 
bubbles at all concentrations, while the fluorescence intensity of cells sonoporated with the bubbles 
was not statistically different at variant concentrations. 
Conclusion: The results of this study indicate that nano-bubbles interact dynamically to affect 
sonoporation efficiency. With respect to the role of nano-bubbles for sonoporation of suspended 
cells, the additional control over drug-delivery and improvement in drug-uptake is promising. 
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Background and Aim: An epileptic seizure is occurred with the sudden and asynchronous 
electrical discharges in local or general neural networks and imbalance in neurotransmitters 
consequence in tonic-colonic attacks.  
Methods: Sesamine in different doses of 15, 30 and 60 mg/kg/5ml, ip, vehicle: DMSO, in three 
days was injected before Pentylenetetrazol (PTZ, 60 mg/kg/10ml) induced-seizure. Different phases 
of seizures consist of delay, duration number and score of seizure, behavioral assessments (passive 
avoidance memories, anxiety and locomotion) and oxidative stress markers (SOD, GPx and MDA 
level) were evaluated after injections. 
Results: Seizures indices, passive avoidance memory, anxiety significantly impaired in PTZ rats in 
comparison with the sham. Pretreatment of effective dose of sesamine (30 mg/kg) showed a 
significant effect on Seizure attacks, memory, anxiety and oxidative stress compared with the PTZ 
group.  
Conclusion: In conclusion, sesamine pretreatment could prevent PTZ-induced seizure attacks, 
neurobehavioral and oxidative stress in rats in effective dose of 30 mg/kg.  

Keywords: Seizures indices, sesamine, Memory, anxiety, stress oxidative, rat  
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Background and Aim: Alzheimer‘s disease (AD) is a neurodegenerative disorder and the most 
common type of dementia in the elderly population. The Key signs of the AD progression are the 
formation of tau tangles, the deposition of amyloid-beta (Aβ) peptides, and the induction of detrimental 
neuroinflammation leading to neuronal loss. There is still lack of knowledge about the basic mechanisms. 
Some early stage clinical trials have proposed that Mesenchymal stem cell therapy has capacity to lead to 
improvements in clinical outcomes. The aim of this study is to validate the hypothesis that this treatment 
strategy is a clinically promising therapeutic method for the treatment of Alzheimer‘s disease (AD). 
Methods: Relevant articles were selected in PubMed, Scopus and Google scholar databases by searching 
for relevant keywords. 
Results: Mesenchymal Stem Cell (MSC) therapy for treating inflammation-related conditions has shown 
therapeutic capacity in animal studies. In AD, stem cell therapies have tried to replace neurons that have 
been lost or impaired. Inflammatory cytokines, small molecular proteins released by glial cells in the 
brain, are important factors by binding to corresponding receptors on the cell surface. Indeed, systemic 
inflammation has been identified as the primary catalyst of BBB permeability, is shown to simultaneously 
upregulate proinflammatory (chiefly TNF-α, IL-1β, and IL-6) and downregulate immunosuppressive (IL-
1ra, IL-4, IL-10, TGF-β) markers in whole blood, serum, and plasma samples, and activates resident 
microglia, which in turn locally release proinflammatory cytokines that interfere with hippocampal 
neurogenesis. After the use of stem cells, microglial activation stimulates the removal of Aβ deposits and 
neuroinflammation is thereupon alleviated. The transplantation of MSC has showed promising results in 
AD mouse models. In a study, it is proved that after transplantation, MSC therapy significantly mitigated 
memory decline and enhanced spatial learning in APP/PS1 mice. Furthermore, Aβ deposition and 
soluble Aβ levels were significantly decreased, while anti-inflammatory cytokine IL-10 significantly 
increased. Proinflammatory microglial activation and proinflammatory cytokines such as IL-1β and 
TNFα were also reduced. Also active astrocytes can release inflammatory cytokines, such as MIP-1α, 
RANTES, MCP-1 and complement, to participate in the neuroinflammation. The transplanted stem cells 
likely suppress inflammation caused by astrocytes. In another study Intracerebroventricular BM-MSCs 
have shown capacity to improve cognitive skills in AD model mice by reducer astrocytic inflammation. 
In the hippocampus, all cell kinds cooperate in the establishment of the new balance mechanism. The 
therapeutic profit of stem cells rely on the immense effect of multi-level signaling crosstalk. 
Conclusion: Even though there are many challenges and barriers related to the MSC therapy, the data 
indicate that stem cell therapy is a prospective method for AD treatment in terms of effectiveness and 
safety. 
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Background and Aim: After surgery and loss of anesthetic effect, postoperative pain can annoy the 
patient and affect patient satisfaction with treatment. This study was aimed at evaluating the effect 
of preoperative pentoxifylline (PTX) on postoperative pain and development of secondary 
hyperalgesia in patients undergoing laparoscopic appendectomy (LA). 
Methods: This randomized, double-blind, placebo-controlled clinical trial study was conducted on 
91 eligible subjects with acute appendicitis referred to Shahid Beheshti hospital of Sabzevar, Iran, in 
2018. The intervention and control groups were administered with a single oral dose of PTX (10 
mg/kg) and placebo an hour before surgery, respectively. Postoperative pain was measured within 
24 hours after surgery using a VAS, and the area of secondary hyperalgesia was measured 24 hours 
after surgery using the Stubhaug et al. method.  
Results: The mean age of the subjects was 26.74 ± 9.99 years, and 57.14% were female. Pain 
intensity during rest was significantly greater in the control group as compared to the PTX group 24 
hours after surgery (VAS scores 2.19 ± 0.49 and 3.13 ± 0.66, respectively, P < 0.001). Moreover, 
pain intensity during cough was substantially lower in the PTX group compared with the control 
group 24 hours after surgery (VAS scores 2.65 ± 1.90 and 4.10 ± 2.60, respectively, P = 0.003 in 
turn). The dynamic hyperalgesia was significantly greater in the control group as compared with the 
PTX group (3.80 ± 1.82 and 7.43 ± 2.38, respectively, P < 0.001). 
Conclusion: Findings suggest that oral administration of PTX 1 hour before surgery in patients 
undergoing LA can reduce postoperative pain in patients and prevent secondary hyperalgesia at a 
surgical site. 
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Background and Aim: Objective: Although morphine is among the first-line medicines for the 
treatment of neuropathic pain, evidence has shown that the morphine efficacy gradually decreases 
and tolerance can occur. Regarding many reports concerning the antinociceptive and anti-
inflammatory properties of umbelliprenin (UMB), this study aimed to investigate the effect of UMB 
on antinociceptive activity of morphine in a rat model of neuropathic pain induced by chronic 
constriction injury (CCI) of the sciatic nerve. 
Methods: Twenty-four male Wistar rats were randomly divided into sham, CCI and CCI + 
UMB100 (100 µg UMB per rat) groups. UMB was intrathecally administered once daily for four 
consecutive days (from the day before surgery until day 2 after surgery). All the animals received a 
single dose of morphine (5 mg/kg, s.c.) on day 14. To evaluate the effect of UMB on 
antinociceptive activity of morphine, allodynia and hyperalgesia were measured using the von-Frey 
and hot plate tests, before and 30 min after morphine injection and the Percentage of Maximum 
Possible Effect (%MPE) was calculated. Besides, the expression and concentration of tumor 
necrosis factor-alpha (TNF-α), as a proinflammatory cytokine, was measured in the spinal cord using 
quantitative real-time PCR (RTPCR) and ELISA, respectively. 
Results: UMB significantly enhanced anti-allodynic and anti-hyperalgesic effects of morphine in the 
neuropathic animals. Moreover, UMB considerably downregulated TNF-α expression in the spinal 
cord of the animals. 
Conclusion: UMB can enhance the antinociceptive effects of morphine, and this action may be 
partially due to its anti-inflammatory property. 
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Background and Aim: The purpose of this study is to assess the efficacy of transcranial direct current 
stimulation (tDCS) on patients with treatment-refractory trigeminal neuralgia (TN) and examine the utility of 
neuroimaging methods in identifying markers of such efficacy. 
Methods: Six patients with classical refractory TN to maximal medical treatment, underwent tDCS (3 cases 
inhibitory/cathodic and 3 cases excitatory/anodic stimulation). All patients underwent pre- and posttreatment 
high-resolution structural and functional (f) magnetic resonance imaging (MRI) during block-design tasks (i.e., 
Pain, Pain + tDCS, tDCS) as well as single-shell diffusion MRI (dMRI) acquisition. The precise locations of 
tDCS electrodes were identified by neuronavigation using transcranial magnetic stimulation (TMS). Five 
therapeutic tDCS sessions were carried out for each patient with either anodic or cathodic applications. The 
Numeric Rating Scale of pain (NRS) and the Headache Disability Index (HDI) were used to score the 
subjective efficacy of treatment. Altered activity of regional sites was identified by fMRI and associated 
changes in spinothalamocortical sensory tract were measured by the dMRI indices of fractional anisotropy 
(FA) and mean diffusivity (MD). Fiber counts of the ipsi- and contralateral trigeminal root entry zone (REZ) 
were performed as an added measure of fiber loss or recovery. 
Results: All patients experienced a significant reduction in pain scores with a substantial decline in HDI (P 
value< 0.01). No differences in HDI (F test=0.237, P=0.6) or NRS (F test=0.14, P=0.7) were found between 
groups undergoing anodic or cathodic stimulation. In the pretreatment phase, anodic tDCS was found to 
produce significantly greater activation in the ipsilateral caudate and somatosensory cortex compared to the 
contralateral side. Concurrent application of pain stimulation and tDCS significantly reduced activation in 
both ipsilateral and contralateral caudate and the ipsilateral somatosensory cortex. Cathodic tDCS with 
concurrent application of pain stimulation (i.e., Pain + tDCS) significantly reduced activation in both 
ipsilateral and contralateral thalamus.  
Conclusion: Navigated tDCS presents a promising method for alleviating the pain of TN. The different 
pattern of activation manifested by anodic and cathodic stimulation requires further elaboration to 
understand their implication. Activation and attenuation of responses at various sites may provide further 
avenues for treatment of the condition. 
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Background and Aim: The Iowa Gambling Task (IGT) is one of the standardized 
neuropsychological measures of risky decision-making that is now widely used in both clinical and 
experimental studies. Consequently, various models have been developed using a reinforcement 
learning framework to address the inferences corresponding to these processes under the IGT. Each 
model claims to assume some neurobiological and psychological basis. However, models' 
performances have been compared to each other using different criteria, such as parameter recovery 
and leave-one-out covariance (LOOC) matrix estimate. Yet, a vital aspect in the comparison of 
models has not been considered. In fact, people in IGT tend to show some restricted pattern sets of 
choosing cards from decks and that's regardless of the incorporated strategy itself, whereas models 
may generate irrelevant patterns in a considerable portion of their parameter space. In other words, a 
correspondence is established between the parameter space of a model and the patterns that the 
model can generate. For a model first, its parameter space should be maximally related to the 
experimental patterns, and secondly, a balanced parameter space of the model is critical. 
Methods: The Outcome-Representation Learning and the Value plus Sequential Exploration 
models are recently introduced for IGT with slightly different neurobiological and psychological 
assumptions. Through simulation and parameter space partitioning methods, we explore the 
parameter space of these models and determine the proportions of their parameter space devoted to 
each experimental pattern. 
Results: We incorporate 28 different behavioral datasets, using the aforementioned models to fit 
these datasets, and by knowing the corresponding patterns of those datasets and also AIC, and BIC 
criteria, we come to a concrete conclusion why the latter model is superior in almost all of these 
datasets. 
Conclusion: Our work highlights the fact that one model may not be suitable for all datasets. In 
conclusion, a similarity between the parameter space of the model and the proportions of the 
experimental patterns of a subjective dataset is mandatory for a high chance of accuracy. 

Keywords: Iowa Gambling Task, Risk Decision-Making, Parameter Space Partitioning, Model 
Comparison 



 

266 
 

Count: 268 
Abstract ID: 299 
subject: Integrative system: Other 
Presentation Type: Poster 

Hypnotic based neuro-modulation in gut-brain axis dysregulation 

Submission Author: Danial Nejadmasoom 

Danial Nejadmasoom1, Seyed Davar Siadat2 

1. Department of Language and Literature, Chalus Branch, Islamic Azad University, Chalus, Iran 
2. Microbiology Research Center, Pasteur Institute of Iran, Tehran-Iran 

Background and Aim: Irritable bowel syndrome (IBS) is one of the most common gastrointestinal 
problems. IBS has a 1.1% to 25% prevalence among Iranian people. This dysregulation in the gut-
brain communication has painful characteristics like abdominal pain or discomfort. Still, there is no 
effective cure for this disease and some studies reported patients to have low satisfaction from 
medical treatment. A body of researches shows a growing interest in studying applying 
psychotherapeutic approaches (e.g. Cognitive Behavioral Therapy, Relaxation, Gut-directed 
hypnotherapy ) to IBS. Gut-directed hypnotherapy (GHT) is one type of hypnosis that targeted the 
gut for clinical goals. The mechanism of this method is not wholly understood but it can account for 
neuro-modulation.  
Methods: Results were collected and classified from related search engines and scientific databases.  
Results: Several studies and meta-analyses show that GHT can be a costless, effective, and safe 
method for reducing symptoms of IBS, even some studies demonstrate that it can highly superior to 
standard medical treatments for abdominal pain. During the COVID-19 pandemic, we understand 
the importance of home-based interventions, one of the advantages of GHT is that we can provide 
it as a self-help clinical intervention. 
Conclusion: In this article, we review clinical applications of GHT in IBS, and furthermore we talk 
about its challenges, mechanism of influence, and future directions. 

Keywords: Hypnosis, Gut-directed hypnotherapy, Irritable bowel syndrome, Neuro-modulation, 
Gut-brain axis  



 

267 
 

Count: 269 
Abstract ID: 288 
subject: Neuropsychiatry and Psychology: Other 
Presentation Type: Poster 

The effectiveness of functional electrical stimulation-biofeedback along 
with cognitive-behavioral therapy in the treatment of grade 3 and 4 
vaginismus based on Lamont scale and pregnancy success of 

Submission Author: Mehri Nejat 

Mehri Nejat1 

1. Psychiatrist  

Background and Aim: Article Type Original Article Authors 1 Faculty of Educational Sciences 
and Psychology, University of Tehran, Tehran, Iran.. Sarem Fertility and Infertility Research Center 
(SAFIR), Sarem Women‘s Hospital, Iran University of Medical Science (IUMS), Tehran, Iran. Nejat 
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Purpose: Vaginismus is an involuntary muscle spasm of the outer third of the vagina that makes it 
impossible to penetrate the vagina and causes discomfort. Based on the Lamont rating, it has 4 
degrees, which are 3 and 4 degrees of severity. The aim of this study was to determine the 
effectiveness of functional electrical stimulation-biofeedback combined with cognitive-behavioral 
therapy in the treatment of grade 3 and 4 vaginismus based on the Lamont scale and pregnancy 
success of treated individuals.  
Methods: Method: 113 women with grade 3 and 4 Lamont vaginismus referred to Nejat Sexual 
Disorders Clinic and Sarem Hospital participated in this study. The patients enrolled in this study 
had primary severe vaginismus sexual dysfunction according to diagnostic and statistical criteria and 
the Lamont questionnaire (Grade 3 and 4). Patients underwent gynecological examinations and 
clinical interviews related to sexual function before and after treatment. After diagnosis of 
vaginismus, women underwent biofeedback, neuromuscular inhibitory stimulation, and sexual 
cognitive-behavioral therapy twice a week for 4 weeks. After treatment, the grade of the disease was 
calculated based on the Lamont scale and the progress of treatment was considered.  
Results: After 8 sessions of treatment, there was a significant difference in the improvement of 
vaginismus and 77.9% of the subjects were reduced to grade zero and 8% of the subjects were 
reduced to grade one of Lamont scale. 52.8% of people who planned to become pregnant became 
success after two months.  
Conclusion: Biofeedback and muscular inhibitory stimulation along with cognitive-behavioral 
therapy are effective and short-term therapies for patients with.  
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Background and Aim: In both human and animal studies, the effect of empathy on cognitive 
performances has been studied during adulthood in males, but very little data exist concerning the 
effects of gonadal hormones-depleted status, such as aging or gonadectomized (GDX) on empathy 
in male animal models. we investigated the potential modulatory effects of the endogenous male sex 
hormones on a rat model of empathic pain. Pain was socially transferred from the sibling 
demonstrator (SD) who experienced five formalin injection to the naïve sibling observer (SO) 
through observation.  
Methods: In current study, one sibling received formalin injection into the hindpaw five times 
within a nine-day period and the other sibling which divided to intact, GDX observed the pain . 
Eventually, effects of castration on anxiety and social memory using open field, elevated plus maze 
and social interaction test elevated plus-maze tests in male gonadectomize rats were investigated. 
Results: Intact observing a family member (sibling) in pain increased anxiety-like behavior and also 
led to a disruption of social memory. But in GDX rats the anxiety-like behavior and social memory 
disruptions were significantly higher that intact groups. 
Conclusion: These findings suggest that depletion of male sex steroid hormones by castration lead 
to higher empathy impairment which emphasized the role of sex hormone on emphatic behaviors. 

Keywords: Empathy, Gonad hormone, Anxiety, Memory, Rat 
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Background and Aim: Mechanical ventilation (MV) is a life-saving intervention in patients but it 
has some side effects such as cognitive impairments. Prolonged recovery of consciousness increases 
the risk of these cognitive impairments. It is shown that nasal air-puff during MV changes the 
functional connectivity between olfactory bulb (OB), medial prefrontal cortex (mPFC) and 
hippocampus (HPC). Also there is evidence that connectivity changes during recovery affect the 
recovery time. Therefore, we investigated whether nasal air-puff during anesthesia can change the 
connectivity between OB, mPFC and HPC during recovery from anesthesia and accelerate recovery.  
Methods: Male Wistar rats were anesthetized by 4% isoflurane and then intubated. During 
anesthesia and mechanical ventilation, air-puff was pushed into the nose (frequency = 1Hz) in nasal 
air-puff group. After 2 hours of anesthesia, the rats were extubated. The animals were then exposed 
to 100% oxygen in a body box and the recovery time was assessed. During the recovery, local field 
potentials were recorded from OB, mPFC and HPC.  
Results: Applying nasal air-puff increased high gamma (120-160 Hz) coherence between OB, 
mPFC and HPC. Also nasal air-puff increased high gamma OB-HPC and mPFC-HPC correlation 
but not OB-mPFC correlation. Evaluation of awakening time showed that rats in nasal air-puff 
group woke up earlier than other group. 
Conclusion: The present study shows that applying nasal air-puff accelerates recovery of 
consciousness after anesthesia by changing the functional connectivity between OB, mPFC and 
HPC.  

Keywords: Recovery, air-puff, mechanical ventilation, cognitive impairment, functional connectivity  
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Background and Aim: Stroke is one of the major cause of death and the most common 
neurological disease worldwide. Oxidative stress, inflammation and apoptosis lead to serious brain 
damage. In this regard antioxidant play an important role in determining the fate of ischemic stroke 
and the survival of stroke patients. Rhus coriari L.(Sumac) is a beneficial plant flavonoid and strong 
antioxidant with anti-inflamatory and antiapoptotic activities. Therefore the main purpose of this 
research was to assess the protective effect of Rhus coriaria L.(Sumac) extract in ischemic stroke. 
Methods: 30 Male Wistar rats were randomly distributed into three groups: Intact, Ischemic and 
Sumac extract. To induce ischemic stroke, the middle cerebral artery was occluded for 60 minutes 
followed by 24 houres reperfusion. Sumac extract was injected intravenously into rats 1 hour before 
MCAO induction. 24 hours after MCAO induction, the neurological deficits and infarct volume 
were evaluated. 
Results: This study showed that MCAO increased neurological deficits and infarct volume . 
However, pretreatment with sumac extract reduced neurological deficits (P <0.001), Also 
significantly decreased total infarct volume (P <0.001). 
Conclusion: This study showed that pretreatment with sumac extract can effectively prevent 
neurological deficits and infarct volume caused by ischemi and is a good combination to reduce the 
negative effects of ischemi. 

Keywords: Ischemic stroke, Sumac extract, neurological deficits, brain 
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Background and Aim: Parkinson disease is one of the most common progressive motor disorders 
in the nervous system that eventually results in the death of dopaminergic neurons and steric 
neurons. This path in the middle brain region travels through Substantia nigra to corpus striatum. 
The purpose of the present study is to investigate the neuroprotective effect of ghrelin, quercetin 
and exercise in the Parkinson disease model induced by 1-methyl-4-phenyl1,2,3,6-
tetrahydropropidine (MPTP ). 
Methods: 110 male laboratory mice were randomly divided into 11 groups (n =10), control (C), 
saline(S),ghrelin(G), quercetin(Q), exercise (E) Parkinson (P), Parkinson +ghrelin (PG), Parkinson 
+quercetin(PQ),Parkinson +exercise (PE),Parkinson +ghrelin +quercetin (PGQ), Parkinson 
+ghrelin+quercetin+ exercise(PGQE). Parkinson disease was induced by MPTP injection 
(25mg/kg, i. p) for 4 days. Catalepsy was assessed by bar test one day after the last injection of 
MPTP and on days 7 th, 14 th, 21 nh. Ghrelin (0/0004 mg/kg, i p), quercetin (25mg/kg, gavaged) 
for 21 days and exercise for 3 weeks was performed by treadmill. For counting the number of 
dopaminergic neurons‘ nuclei stained with hematoxylin-eosin (H&E) and immunohistochemical 
tyrosine hydroxylase (TH), substantia nigra sections were prepared, then gene expression of Glial 
cell line-derived neurotrophic factor) GDNF (, Mitochondrial transcription factor A (TFAM), 
Tumor necrosis factor alpha (TNF-a) and interleukin 10 (IL-10) were measured. Data was analyzed 
by SPSS software using one-way of variance analysis at P <0/05. 
Results: The results showed that administration of ghrelin, quercetin, and exercise for 21 days (3 
weeks) improved the catalepsy, thus preventing the decrease in the number of nuclei of 
dopaminergic neurons in substantia nigra (P <0/05). Significant increase was also observed in 
GDNF, TFAM andIL-10 expression and significant decrease in TNF-a gene expression (P <0/05).  
Conclusion: Ghrelin, quercetin and exercise by neuroprotective effects prevent progressive damage 
and death of dopaminergic nerve cells in substantia nigra in animals with Parkinson. The expression 
of GDNF, TFAM and IL-10 has increased and the expression of TNF-a has reduced. 

Keywords: Parkinson, Ghrelin, Quercetin, Exercise, GDNF, TFAM, TNF-a and IL-10, gene 
expression, 1-Methyl-4-phenyl-1,2,3,6-tetrahydropyridine 
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Background and Aim: Microsaccades are small eye movements depending on the characteristics of 
the presented stimulus. We investigated the microsaccade rate capacity for object identification 
problem. Using two monkeys who saw four different main categories: human, animal, natural, and 
man-made, we found that the stimulus category could be predicted using distribution of 
microsaccade rate after stimulus onset. 
Methods: The experiment consists of 155 stimuli in various categories presented randomly using 
rapid serial visual presentation (RSVP) protocol. In each block, a blank screen with a fixation point 
is presented for 500ms, followed by 50ms of stimulus presentation. The eye position of two rhesus 
monkeys are recorded and downsampled to 1 KHz. Micro and macro saccades are calculated using 
the conjunction of displacement test between moving boxcars. The saccade rate amplitudes are 
calculated in a 15ms bin window for further analysis.  
Results: Consistent with previous studies, we observed a decrease followed by an increase in 
microsaccade rate after stimulus onset. Our results revealed that the microsaccade rate distribution 
after the stimulus onset differs between various categories. The highest and lowest microsaccade 
rates belong to the animal and natural categories, respectively. Further in animal stimuli, faces raised 
the highest microsaccade rates. The microsaccade distribution between 0 and 400 ms after stimulus 
onset is fed to a support vector machine (SVM) to predict the stimulus category. Our results show 
that the category of stimulus could be predicted with 78% accuracy using microsaccade rate 
distribution after stimulus onset.  
Conclusion: Our results demonstrated that the distribution of microsaccade rate significantly differs 
between various categories. Employing an SVM, we could categorize the presented stimuli into four 
categories with 78% accuracy. This observation shows the ability of microsaccade rate for 
representing object content. 
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Background and Aim: With the respect to anthropological importance of soft facial tissue 
thickness parameters, this study is aimed to find the association among these parameters and Lor 
and Arab ethnicities, gender and Body Mass Index (BMI). Structural Equation Modeling (SEM) is 
used to reach this goal. 
Methods: The analysis was done on 19 facial soft tissue, 9 points at midline including glabella (GB), 
nasion (NA), middle filter (MID), upper lip (UL), lower lip (LL), chain-lip fold (CLF), mental 
eminence (ME), beneath chain (BC), 8 points at the axial section including frontal tubers (FT), 
supraorbital margin (SO), external orbital margin (EX), zygomatic arch (ZY) on left and right side 
and 2 points at coronal section including right and left masseteric region (RMST and LMST). SEM 
was performed in stata14 software with maximum likelihood method. 
Results: Executing of Multivariate regression illustrated that ME, CLF and END couldn't be 
predicted by regressions (P<0.05). RMST had the maximum predictability with R2 = 0.365, it 
followed by MID with R20.358= (P<0.001). with respect to our criterion to enter SEM, existing at 
least two significant covariates at significance level of 0.05, among staying parameters, only 
parameters of NA, MID, SL, RMST and LMST remained. among these cases, MID was only 
parameter that its three covariates illustrated significant association. Among the covariances, the 
association between male sex and BMI (-0.55), between MID and SL (0.81), between RMST and 
LMST (8.8) and between RMST and NA (0.73) was significant (P <0.05). 
Conclusion: MID parameter can be predicted by gender, BMI and ethnicity. by carrying out such as 
studies and accomplishing database, such information can be used in plastic surgery, corpse 
identification, and facial software reconstruction in archeology. 

Keywords: Gender, Body Mass Index, ethnicity, Soft tissue thickness, Structural Equations 
modelling  
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Background and Aim: We are trying to compare the effects of granulocyte colony-stimulating 
factor (G-CSF) and methylprednisolone sodium succinate (MPSS) on spinal cord injuries (SCI) 
based on American spinal cord injury association impairment scale (AIS) as an individual participant 
data (IPD) meta-analysis. We intend to investigate that whether G-CSF shift the complications to 
different grades or not in comparison to MPSS.  
Methods: The meta-search engines Google Scholar, PubMed and Scopus were used to search. Most 
of them were animal studies. Finally, we found only 4 studies comparing MPSS and G-CSF in 
human clinical trials.  
Results: Totally, the data of 277 acute SCI patients were analyzed. GCS-F showed increased 
complications (AIS grade B+C+D vs A) in comparison to MPSS but not statistically significant (OR 
=1.578, 95% CI =0.885-2.815, P =0.122).  
Conclusion: Although G-CSF protects nerve cells and oligodendrocyte from SCI-induced cell 
death, but based on the current meta-analysis, it does not shift the grades of AIS into A in 
comparison to MPSS. Hereby our suggestion for future researches is investigation of combined G-
CSF and low dose of MPSS.  

Keywords: Spinal cord injuries, granulocyte colony stimulating factor, methylprednisolone, meta-
analysis, superiority  
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Background and Aim: Existing evidence indicates that Mesolimbic-cortical dopamine neurons are 
involved in Stress-induced analgesia (SIA). However, the exact mechanism of how dopamine affects 
SIA remains uncertain. Since we previously showed that intra-accumbal D1- and D2-like dopamine 
receptors mediated the SIA in chronic pain conditions, a study was undertaken to consider whether 
injection of dopamine receptor antagonists into the NAc could be effective on the SIA in acute pain.  
Methods: Forced swim stress (FSS) as physical stress and the tail-flick test as a model of acute pain 
were used in this study. To investigate the role of intra- accumbal D1 and D2-like dopamine 
receptor antagonists, different concentrations of SCH23390 and Sulpiride (0.25, 1, and 4 μg/0.5 μl 
vehicle), were, respectively, microinjected into the NAc of male Wistar rats, 5 min prior to FSS 
exposure. Rats were then subjected to the tail-flick test to assess the animal pain-related behavior.  
Results: Our results first indicated that FSS produced analgesia in acute pain conditions. More 
importantly, the blockade of both D1 and D2-like dopamine receptors of the NAc significantly 
reduced the antinociceptive responses induced by FSS during the tail-flick test, this effect was more 
prominent by D2-like dopamine antagonist.  
Conclusion: Our recent findings thus have demonstrated the crucial role of dopamine receptors 
within the NAc in the SIA and the possible effect of the mesolimbic dopamine system as an 
endogenous pain control system on stress conditions.  

Keywords: Acute pain, Forced swim stress, D1-like dopamine receptor, D2-like dopamine receptor, 
Nucleus accumbens 
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Background and Aim: Diabetes mellitus (DM) caused some alterations in brain function, such as 
anxiety. Some studies have shown that DM is associated with an increase in the risk of psychological 
disorders, such as anxiety. DM and hyperglycemia produce several free radicals and cause oxidative 
stress. On the other hand, Crataegus oxyacantha (C.oxyacantha) (Hawthorn) has antioxidant, anti-
anxiety, and anti-depressant activities. In this study, the effect of aqueous extract of C.oxyacantha 
was investigated on anxiety in diabetic rats. 
Methods: Fifty male Wistar rats weighting 200-250 g were randomly assigned to 8 groups: control, 
diabetes control, extract (100,300, and 1000mg), diabetes+extract (100mg), diabetes+extract 
(300mg), and diabetes+extract (1000mg). DM was induced by an intraperitoneal streptozotocin 
(STZ) injection. The extract-treated rats received the extract using gavage once a day for 10 weeks. 
After treatments, animals were subjected to the elevated plus-maze (EPM) test to evaluate their 
anxiety level. 
Results: Serum glucose levels in all diabetic rats increased compared with the control group. 
Compared with the diabetic group, the diabetes+extract groups spent a significantly longer time in 
the open arms and showed an increase in open arms entries in the EPM test, whereas C.oxyacantha 
was not effective on the total distance traveled by animals and the total number of arms entries in 
the EPM test.  
Conclusion: This study demonstrated that the aqueous extract of C. oxyacantha for 10 weeks can 
significantly decrease the anxiety level in STZ-induced diabetic rats. These effects of the extract 
probably are resulted from high antioxidant properties and scavenging free radicals. 

Keywords: Diabetes mellitus, Anxiety, Crataegus oxyacantha, Elevated-plus maze, Antioxidant, 
Streptozotocin 
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Background and Aim: Pain is an unpleasant experience that affects body and mind. This afflictive 
phenomenon can be associated with mental disorders such as anxiety and depression. Chronic pain 
also has a negative impact on areas of psychological functioning such as depression, anxiety, and 
perceived stress . Anxiety is one of the key psychological factors in pain, which refers to future-
oriented anxiety and worry about pain. This psychological construct has an effect on the severity of 
chronic pain and is a significant predictor of adaptation to pain. 
Methods: The present study was conducted via purposive sampling method, the students who had 
experienced chronic pain were invited to participate in this study through calls in several universities 
of East Azerbaijan. Inclusion criteria were. Research instruments Pain Anxiety Symptoms Scale 
(PASS-20) The Pain Anxiety Symptoms Scale was published by McCracken et al. (2002) and 
contains 20 self-report items on pain-related anxiety. The scale assesses pain-related anxiety 
symptoms and includes four components of cognitive anxiety, avoidance/escape behavior, fear of 
pain, and the physiological anxiety symptoms (McCracken, & Dhingra, 2002). Difficulties in 
Emotion Regulation Scale (DERs) First designed by Gratz and Roemer (2004) the Difficulties in 
Emotion Regulation Scale (DERS) contains 36 items.  
Results: The results of structural analysis also showed that the components of emotion 
dysregulation have a significant relationship with the components of pain anxiety syndrome.  
Conclusion: In general, emotion regulation and pain anxiety are closely related, thus, the ability to 
efficiently manage the emotions enables an individual to show more appropriate responses in 
difficult situations, and this in turn can lead to success in the management of pain in people with 
chronic pain. Given that anxiety caused by pain affects patient performance even after controlling 
the pain and a strong relationship is shown between emotion dysregulation and anxiety pathology. 
On the other handsince emotion dysregulation represents a heavy burden and causes emotional 
disorders associated with pain, it justifies the importance of the current work to identify the 
underlying processes related to pain and emotional disorders such as pain anxiety.  
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Background and Aim: Today‘s life style cause sleep deprivation which effects on people health. 
Sleep is a biological process that regulates body function as well as cognition. The central nucleus of 
Amygdala (CeA) GABAergic projections regulates sleep and also cardiovascular function. In this 
study we investigated the effect of chronic sleep deprivation on working memory in rat model of 
myocardial infarction. 
Methods: In this study twenty-eight male wistar rats were cannulated in the CeA of the amygdala 
and after one-week recovery, they underwent myocardial infarction by permanent ligation of left 
anterior descending coronary artery (LAD). 72 hours after surgery, saline or bicuculline a GABA-A 
antagonist (0.1 nmol/0.5 μl in volume of 0.5 μl same at each side) was injected bilaterally, then rats 
were divided into four groups (n=7): Control (MI+ASD+saline), BIC (MI+Bicuculline), Sham 
(MI+saline), Sleep deprived (MI+SD+Bicuculline). Chronic sleep deprivation was induced using 
flower plot for 96 hours (for sham and BIC plots were replaced by bigger ones). Then, the Y-maze 
was used to assess working memory calculating as number of correct alterations/number of total 
arm entries. 
Results: The percentage of correct alternations in BIC group and sleep deprived group was 
decreased in compared with Sham group (p<0.01) and control group (p<0.01). 
Conclusion: GABAergic system modulate sleep. Working memory -refers to a brain system that 
provides temporary storage and manipulation of the information necessary for such complex 
cognitive tasks as language comprehension and learning- is impaired after Bicuculline injection.  

Keywords: Chronic sleep deprivation, Amygdala, Bicuculline, Myocardial infarction, Working 
memory 



 

279 
 

Count: 281 
Abstract ID: 202 
subject: Neuropsychiatry and Psychology: Addiction (Drug, Alcohol, Internet, Food) and Gambling 
Presentation Type: Poster 

Determining the internet addiction in medical students of Shiraz 
University of Medical Sciences during the COVID-19 pandemic  

Submission Author: Moein Piroozkhah 

Moein Piroozkhah1, Ali Sahraian2 

1. Students' Research Committee, School of Medicine, Shiraz University of Medical Sciences, Shiraz, Iran 
2. Research Center for Psychiatry and Behavioral Sciences, Shiraz University of Medical Sciences, Shiraz, Iran  

Background and Aim: Using the internet in today's human life is a basic need. The very diverse 
features of the internet in the field of education and scientific awareness, and social networks have made 
it an integral part of human life. The internet plays an important role in the lives of Medical Students 
(MS) because of the easy accessibility of most recent resources, lower costs, and the possibility of self-
evaluation during education. On the other hand, overuse of the internet can lead to internet addiction. 
Internet addiction may affect a person‘s physical and mental health. Following the social distancing due 
to the outbreak of the coronavirus disease (COVID-19), virtual and online activities have increased 
considerably. This may have an impact on the quality of life and academic performance of students. In 
this study, we evaluated the average internet usage and internet addiction in medical students of Shiraz 
University of Medical Sciences during the COVID-19 pandemic. 
Methods: In this cross-sectional study, 221 MS of Shiraz University of Medical Sciences from all the 
periods of the medical education program were selected using convenience sampling. They were asked to 
complete the Young Internet Addiction Questionnaire (Young-IAT). Demographic data including (age, 
gender, residence area, and marital status) and pattern of internet usage (such as average daily internet 
surfing, the reason for internet usage, and change of internet usage during COVID-19 pandemic) were 
also obtained. ANOVA, Chi-square, and Fisher-Exact Test were used for the analysis of data in IBM 
SPSS Statistics software v.16. p-value<0.05 was considered as a statistically significant difference.  
Results: 210 out of 221 MS (95%) completed questionnaires. 59.2% of students were female and 47.1% 
were male. The mean age of respondents was 22.1±2.7 years old. MS were using the internet for 
scientific/academic purposes and communication via social networks (chatting in WhatsApp, Telegram, 
etc.) were 61% and 52.9%, respectively. 38.8% of MS had more than 6 hours per day of internet use and 
8.1% had internet usage of fewer than 2 hours per day. While 11.4% of students stated that their internet 
usage had no difference between pre-pandemic and during the pandemic, 87.15% reported an increase in 
internet usage. According to Young-IAT, 56.7% of MS had problematic internet use and 1.9% were 
severe internet addicts. No association was found between internet addiction and average age, gender, 
and marital status (p>0.05). According to the Chi-square test, there was a statistically significant 
relationship between internet addiction and the use of internet for scientific/academic purposes 
(p<0.001). Also, there was a significant relationship between internet addiction and the use of internet 
for communication via social networks (p<0.001). In addition, internet addiction was significantly higher 
in MS who had more daily use of internet. 
Conclusion: Daily internet usage has increased during the COVID-19 pandemic in medical students. 
Taking into account the higher use of internet among those with internet addiction, its impacts on the 
social and academic performance of medical students should be investigated. 
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Background and Aim: Inhaled solvents such as toluene are of particular concern due to their 
abuse potential that is easily exposed to the environment. The inhalation of toluene causes various 
behavioral problems, the effect of long-term exposure of toluene on changes in emotional behaviors 
over time after exposure and the accompanying pathological characteristics have not been fully 
identified. While the psychoactive inhalant toluene causes behavioral effects similar to those 
produced by other drugs of abuse, the persistent behavioral and anatomical abnormalities induced 
by toluene exposure are not well known too. Toluene abuse typically consists of inhaling a 
concentrated vapor over a short period of time in order to achieve a hedonic, intoxicated state 
similar to other addictive substances. Several data indicate that as a result of toluene misuse 
alterations in learning and memory in organisms of different age take place. However, because of 
differences in species, length of exposure, dose or rate of administration, it is not always possible to 
conclude whether adolescent experience results in changes in learning and memory are comparable 
to that seen in adults. Methods: The present study has been undertaken to determine whether 
toluene chronic exposure provokes immediate and/or persisting effect on exploratory behavior and 
recognition memory in open field in adolescent and adult rats. We exposed male Wistar rats at ages 
P 20-25 (adolescents) and P 90-95 (adults) to 2000 ppm inhaled toluene for 40 days. The immediate 
and persisting effects of toluene misuse (immediately after the end of toluene chronic inhalation and 
90-day after the end of toluene chronic inhalation, correspondingly) were evaluated. Animal Studies 
Committee of I. Beritashvili Center of Experimental Biomedicine approved experimental protocol. 
The major findings are: (1) toluene misuse alters exploratory activity and recognition memory in 
adolescent and adult rats, (2) the level of alterations depends upon the postnatal age of testing 
animals. In particular: In adolescent rats, the most significant behavioral alterations were observed 
by the day following toluene chronic exposure. Results: These alterations do not progress 
significantly during abstinence period: some altered parameters were almost the same as observed 
the day following immediately after toluene misuse and others were very close to observed in 
control animals. Therefore, in adolescent rats the most expressed was immediate effect of toluene 
misuse. Contrary to it: in adult rats most alterations significantly progress during 90 d period of 
abstinence. Therefore, in these animals more substantial was persistent effect of toluene chronic 
exposure.Conclusion: On the bases of our data, it is possible to suggest that adolescent rats may 
show partial recovery from once the toluene toxic effect no longer persists.  
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Background and Aim: Stuttering is a neurodevelopmental disorder characterized by involuntary 
prolongations, repetitions and blocks in sounds, syllables and words. Multiple factors are assumed to 
participate in etiology of stuttering and inhibitory control is an important phenomenon for having a 
fluent speech. 
Methods: In this study, inhibitory control of twenty-five adults who stutter (AWS) and fluently-
matched control group was contrasted by a visual stop signal task. Anxiety scores of the participants 
also measured by Beck Anxiety Inventory (BAI). Event related potentials evoked by different trials 
and anxiety scores were compared. 
Results: Our results indicated that AWS showed higher levels of anxiety and earlier N2 latency for 
the 'go' trials compared to the control group.  
Conclusion: Our findings indicated that AWS indicated different brain processes in the 'go' trials of 
the task probably due to higher levels of anxiety compared with control group. 
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Background and Aim: Alzheimer's disease (AD) is a brain disease and the most common form of 
dementia that causes progressive neurodegeneration following the accumulation of amyloid beta 
(Aβ) plaques in the extra cellular environment and neurofibrillary tangles (NFTs) inside the neuron. 
In physiological conditions, Aβ is rapidly cleared from the circulation of rodents by the liver, and 
LRP1 is the largest receptor responsible for liver Aβ clearance. In this study, we aimed to investigate 
simultaneous effects of the light and the enriched environment (EE) on LRP1 gene expression in 
the liver of rats.  
Methods: AD model in rats was induced by intraperitoneal injection with 0.56 mg/kg of 
Lipopolysaccharide (LPS) dissolved in 1 ml of sterile PBS (pH7) as a modified single dose. Thirty 
male Wistar rats were randomly divided into six groups: 1) Sham (s) + standard environment (SE) + 
12h-light(L), 2) LPS + SE + 12h-L, 3) LPS + SE + 16h-L, 4) S + EE + 12h-L, 5) LPS + EE + 12h-
L, 6) LPS + EE + 16h-L. The Morris Water Maze (MWM) test was used to examine animals 
learning and memory. The expression of LRP1 gene in the liver was measured by real-time PCR. 
Results: We found that LPS significantly impaired learning and memory (p < 0.05) in the MWM 
task, but use of light and EE simultaneously could significantly improve learning and memory 
impairment (p < 0.05). The expression of LRP1 gene in the LPS group decreased dramatically, while 
light and EE could significantly increase it in the LPS + EE + 16h-L group (p < 0.05). 
Conclusion: Simultaneous employment of light and EE have therapeutic effects on LPS-induced 
neuro-inflammation and can improve learning and memory impairment. However, more studies are 
needed to support our hypothesis. 
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Background and Aim: Audiovisual integration (AVI) is one of the brain functions which make it 
possible to combine the received auditory and visual information. This process plays an essential 
role in speech understanding and spatial localization. In recent years, various studies have been 
performed on this function, and the involved brain areas during AVI tasks have been identified. 
Nevertheless, in most studies, researchers did not make a distinction between girls and boys. 
According to studies of brain networks that have shown differences in communicative structures 
between girls and boys, it is possible to observe such differences in the audiovisual network of these 
two groups. The presence or absence of such differences can have an impact on the designing 
process of the AVI studies. Therefore, in this study, we examined the differences in the network of 
the AVI in girls and boys. 
Methods: In this study, we used a publicly available rs_FMRI dataset. We analyzed preprocessed 
data recorded from healthy individuals during development at resting state in open eyes condition. 
To explore the AVI network, we defined nodes as parcels of the involved areas in the AVI process, 
then we calculated correlation coefficients of extracted nodes to make adjacency matrices. Next, we 
found the maximum spanning tree of each network. For each tree, measures of diameter, leaf 
fraction, path length, and degree were extracted and compared. 
Results: We compared the measures of the mean network of girls and boys in different ranges. 
There were no significant differences between diameter, leaf fraction, path length, and degree 
measures during the development. Only minor differences are seen between links in the networks of 
the boys and girls in the early stages. The existence of such slight differences in network links can be 
due to the small number of samples in some ranges or individual differences. 
Conclusion: It can be said that there is no apparent difference between girls and boys in wide age 
ranges, and the results obtained from previous studies in the field of AVI during development are 
reliable. 
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Background and Aim: Cognitive impairments are one of the most frequent symptoms of epilepsy, 
affecting several aspects of patients' life. However, its evaluation and treatment are challenging for 
clinicians. The relationship between interictal EEG findings and cognitive problems in patients with 
epilepsy has been studied for several years. Nevertheless, results are controversial and different 
definitions make it hard to combine available literature and synthesize evidence-based 
recommendations about their effects on cognition and personal and clinical aspects of patients' life. 
Methods: This cross-sectional study enrolled fifty-one adult patients with drug-resistant epilepsy, 
diagnosed based on the latest International League Against Epilepsy (ILAE) guidelines. We 
performed long-term EEG monitoring and comprehensive neuropsychiatric evaluation. IEDs were 
defined and classified based on the latest ILAE and American Clinical Neurophysiology Society's 
(ACNS) guidelines. Interictal and ictal EEG findings, neuroimaging, disease characteristics, and 
personal data were collected. 
Results: Cognitive functions and quality of life were almost the same in IEDs frequency groups. We 
found that there is not any significant relationship between IEDs frequency and cognitive 
performance after controlling confounding factors. However, we showed that Marital status, age of 
onset, and seizure frequency were correlated with IEDs frequency. Brain MRI had a significant 
correlation with IEDs frequency, but further statistical analysis showed this is unreliable. 
Conclusion: Further studies are needed to clarify the exact pathophysiology of cognitive 
impairments in epilepsy and the role of IEDs. 

Keywords: Interictal epileptiform discharges, Cognitive dysfunction, Drug-resistant epilepsy, 
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Background and Aim: Depression is one of the most common psychological disorders, so it is 
necessary to evaluate the effectiveness of various available treatments. Recently, the use of direct 
current stimulation of the brain has been recognized as a non-pharmacological, non-invasive and 
low-cost treatment for depression. In this regard, the present study was conducted to investigate the 
effectiveness of direct transcranial electrical stimulation of the brain on the symptoms of depression. 
Methods: In this study, meta-analysis method was used. From the total number of territorial studies 
conducted in this field, 11 studies that were methodologically acceptable were selected and meta-
analysis was performed. The instrument used in this study was a meta-analysis checklist. 
Results: The findings showed that the effect size by means of Cohen´s D for transcranial direct 
current stimulation of the brain was 2.27 (p <0.05). 
Conclusion: According to the Cohen's table, the effect size calculated in this study is significant and 
high, which confirms the effect of transcranial direct current stimulation of the brain on the 
symptoms of depression in individuals with depression disorder. 
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Background and Aim: The present study aimed to investigate the long-term effect of sertraline 
from adulthood to adult period on social relationships, anxiety, and spatial learning, and memory of 
rats 
Methods: To induce social isolation (SI) stress, 28 rats were isolated from their mothers from the 
postnatal day of 30 to 55 and were exposed to drinking water (SI group) or sertraline (SI+Sertraline 
group). The control group was housed in the big Plexiglas cage (3-4 rats). By using the three-
chamber social maze, Elevated-Plus Maze (EPM), and Morris Water Maze (MWM) tests, animal 
behaviors were investigated in the postnatal days 61-64.  
Results: Chronic exposure to SI+Sertraline decreased contact to novelty rats compared to SI and 
control rats social interaction test (P<0.05). Additionally, the time spent in the enclosed arms of 
EPM was found to be increased in the SI+Serteraline group compared to the SI and control rats 
(P<0.05). In the MWM test, there was a decrease in time and distance moved to find a hidden 
platform in the SI+ Sertraline rats compared to the SI rat (P<0.05). 
Conclusion: The performance of rats in the SI+Sertraline did not show any significant difference 
compared to those of control. Impairments in social interaction and the anxiogenic effects following 
chronic administration of sertraline during chronic SI suggest that this medical method may not be 
beneficial for the treatment of people with anxiety, however, it has useful effects on improving 
learning and memory. 
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Background and Aim: Disgust is a strong negative emotion usually resulted through evaluative 
conditioning (EC) that is known as a kind of resistant to extinction phenomena. There are many 
approaches for investigation and understanding the neurochemical (serotonin, dopamine), 
Neuroanatomical (ventral pallidum, insula) and even brain networks involving in disgust behaviors. 
The present study investigated whether the negative valence of a disgust-related stimulus can be 
moderated after pairing with a pleasant one.  
Methods: The single-session positive EC was performed at subliminal (N=20, 95 % female) and 
supraliminal (N=19, 94% female) conditions. The effectiveness of intervention was examined on 
reducing explicit, self-report disgust reactions and on implicit attentional bias as measured by a Dot-
probe detection task.  
Results: The results of ANOVA analyses showed a significant reduction in the attentional bias 
towards disgust-related stimulus previously paired with a pleasant US only for subliminal condition, 
after controlling for disgust sensitivity. Post-intervention explicit evaluation of the disgust stimuli 
revealed no improvement for either condition.  
Conclusion: The findings suggest that subliminal positive EC was more effective than supraliminal 
positive EC in reducing attentional bias towards disgust-related stimuli. We conclude that EC can be 
better modified at subliminal level. More experimental animal and human studies need to find 
relationships between disgust behaviors and brain structure, neurochemical, pharmacological and 
electrophysiological functions. 
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Background and Aim: Growing literature shows the potential analgesic effects of anodal 
transcranial direct current stimulation (tDCS). However, few studies have investigated the potential 
benefits of cathodal tDCS in pain relief. The goal of this systematic review was to survey the efficacy 
of cathodal tDCS vs. anodal tDCS in pain. 
Methods: Published studies from 2000-2021 were searched on the Google Scholar, Medlib, 
PubMed, Science Direct and Scopus databases. These keywords were used: anode, cathode, 
Transcranial Direct Current Stimulation, tDCS, Pain Tolerance, Pain relief, pain reduction, pain 
perception. 125 studies were found that finally according to the keywords and inclusion criteria 11 
randomised control trial studies were included. 
Results: 6 studies supported the beneficial effects of cathodal tDCS such as anodal tDCS on pain.2 
study did not demonstrated difference between cathodal vs. anodal tDCS. 1 study rejected the 
efficacy of cathodal tDCS on pain. Because, a significantly higher sensation of pain feels near the 
cathode than the anode. So, cathodal tDCS may require slightly greater attention. 
Conclusion: To sum up cathodal tDCS may be effective on pain relief, too. Strong trials should be 
done to evaluate and support of the efficacy of cathodal tDCS on pain.  
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Background and Aim: Impairment of cognitive function is the most common feature of dementia, 
a process accelerated in patients with mild cognitive impairment (MCI) and Alzheimer‘s disease 
(AD).The transcranial Direct Current Stimulation (tDCS), a non-invasive treatment strategy, has 
been used as an efficient strategy to ameliorate cognitive functions. Here, we review the studies to 
exploring whether tDCS over the DLPFC could recovered cognitive functions in AD patients. 
Methods: This yielded approximately 100 relevant articles on human subjects or animal models. 
There has been a recent surge of reports of DLPFC tDCS on cognitive ability in AD.  
Results: The most of them targeted left DLPFC, and the results have been shown that tDCS over 
DLPFC could improve aspects of cognition function such as memory, visual recognition, attention, 
decision-making, and even slow down cognitive decline. There are still many unanswered questions 
about the effect of tDCs over DLPFC on the connectivity of this region of the brain as a key node 
in cognition functions.  
Conclusion: Taken together, studies demonstrated that tDCS over the DLFPC resulted in a 
significant improvement on cognitive abilities in AD. Further research should be undertaken to 
investigate the impact of tDCS over DLPFC both in AD biomarker and brain connectivity. More 
open science should be done to improve the precise mechanism of DLPFC stimulation in cognitive 
functions in AD. 
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Background and Aim: Cognitive impairment affects more than a third of survivors after stroke. 
Virtual reality technology is one of the most important technologies in the field of global health. 
Recent studies have reported that one of the areas where VR has the greatest positive impact is 
neuropsychological rehabilitation of patients with acquired brain injury. Therefore, the purpose of 
this review study is to evaluate the effectiveness of virtual reality on the cognitive function of stroke 
patients. 
Methods: The keywords Virtual reality, Cognitive function, Stroke, Rehabilitation were used to 
search for studies conducted in Google Scholar, PubMed, Scopus, Web of Science databases. In 
total, according to the inclusion and exclusion criteria, eight studies were selected and reviewed 
between 2010 and 2021. 
Results: In all studies, the findings showed a significant improvement in cognitive functions such as 
attention and memory with the virtual reality Therapeutic approach. Three studies also showed 
improvement in visuospatial abilities. This therapeutic approach compared to conventional 
rehabilitation therapies led to increased motivation and active participation of patients. 
Conclusion: VR improves the cognitive function of stroke patients And may be an innovative and 
cost-effective way to rehabilitate patients with stroke cognitive impairment. 
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Background and Aim: Covid-19 mainly affects the respiratory system. However, there is ample 
evidence that SARS-CoV-2 can be associated with neurological complications, including headache, 
dizziness, myalgia, encephalitis, stroke, seizures, and acute peripheral nerve disease Engage. Since the 
beginning of the epidemic, there have been several case reports that there may be a causal link 
between SARS-CoV-2 infection and Guillain-Barré syndrome (GBS). Therefore, the purpose of this 
literature review on studies in this field is to further investigate and clarify this relationship. 
Methods: The keywords COVID-19, Guillain-Barre syndrome, SARS-CoV-2 were used to search 
for studies conducted in the period between 2020 to now in Google Scholar, PubMed, Scopus 
databases. According to the purpose of the study, we selected 11 case reports including 15 patients 
with GBS associated with COVID-19 with an age range of 39-65 years, then reviewed the results of 
the study. 
Results: All patients had a background of Covid-19 before the onset of GBS symptoms. The 
interval between the onset of Covid-19 symptoms and the first GBS symptoms ranged from 5 to 18 
days. In eight cases, there was a possibility of GBS being caused by SARS-CoV-2 and in seven other 
cases, determining the possibility of a direct relationship between the two required further studies. 
Conclusion: Although SARS-CoV-2 can act as a stimulus to acute inflammatory response, the 
relationship between the two has not been precisely elucidated, further studies need to exact find the 
mechanism of development covid-19 induced GBS. 
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Background and Aim: Parkinson's disease (PD) is a neurodegenerative disease of the central 
nervous system that is characterized by a set of motor and non-motor symptoms. Impaired 
swallowing or dysphagia is one relatively common motor symptom in patients with PD. 
Methods: We investigated whether neuroplasticity induction by spaced transcranial Direct Current 
Stimulation (tDCS) combined with conventional swallowing therapy leads to long-lasting effects on 
swallowing ability in patients with PD. We present a case of a 61-year-old male PD patient with 
dysphagia. Conventional Swallowing Therapy (CDT) combined with tDCS (bilateral anodal,1mA, 20 
min, 10 online sessions, twice daily with a 20 min interval in between for five days over two weeks) 
was applied over the pharyngeal motor cortex.  
Results: Our findings suggest that anodal tDCS combined with CDT is feasible, safe, and well-
tolerated, and leads to a clinically relevant improvement of swallowing functions. 
Conclusion: In conclusion, the results of this study, although limited to a single case, suggest that 
spaced tDCS combined with CDT can improve both, swallowing functions and quality of life in PD 
patients. 
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Background and Aim: Attention Deficit Disorder (ADD) is one of the most common psychiatric 
disorders often diagnosed in childhood and the incidence of this disorder is increasing due to 
changing the lifestyle. People with ADD can not maintain their attention on a task that needs 
attention for a long time, so they have difficulty in their sustained attention. It has been observed 
that a background acoustic white noise can enhance the performance of people with attention deficit 
disorder in attention-demanding tasks. However, the reason behind this observation is not fully 
understood. In the current study, at first, we examined the effect of acoustic white noise on different 
individuals‘ performance, and then we proposed a mathematical model using the concept of chaos 
control theory to show a possible justification for the effect of background acoustic noise on 
attention performance. 
Methods: Twenty-two individuals (mean age: 25 years old) participated in our study. They were 
classified into the attention groups, low, medium, and high, based on their attention level quantified 
using a continuous performance test. Next, they requested to perform a Go/NoGo test in the 
presence/absence of a 70 dB background acoustic white noise. Participants were asked to respond 
to Go stimuli (digits 1-9 except 3) with the push of a button and not respond to NoGo stimuli (digit 
3). While performing the target task (Go/NoGo task), a silent animation also appeared as a 
distractor. Parameters such as average reaction time (RT) and the number of errors were calculated 
in both conditions. The controlling function of the attention system was modeled using a 
mathematical model of a multistable system, which could take different kinds of noise as input. 
Results: In agreement with previous experimental studies, our results showed that acoustic white 
noise led to the improvement of attention performance in people with lower levels of attention. The 
acoustic white noise had no positive effect on individuals with higher levels of attention. Simulation 
of the mathematical formulation of the proposed model shows how adding a white noise can affect 
the stability of a system‘s states. It seems that changing the noise level or the pattern of noise 
considerably affects the stability of different states that exist in a dynamic system. 
Conclusion: Distractions have detrimental effects on cognitive processes. But the top-down 
controller in people with a higher level of attention- unlike inattentive people - can reduce the 
impact of these factors and prevent high-level processing on them. The performance of the top-
down controller can be enhanced using external optimized noise and prevent them from paying 
attention to distractors. 
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Background and Aim: Neurodegenerative disorders and brain tumors are major pathological conditions 
that affect the central nervous system. Neurological disorders are the largest cause of disability in the world, 
which reduces the number of healthy life years. Treatment and management options for neurological 
disorders are very limited due to poor solubility of Neurological drugs by the oral route. The delivery of 
therapeutic agents into the central nervous system is not as easy as to other organs or systems. The presence 
of a blood-brain barrier (BBB) has made it difficult for us to access the central nervous system. BBB causes 
high rates of recurrence, overall resistance to therapy and devastating neurological deterioration. In the past 
years, tremendous advances have been made in intelligent drug delivery systems for the treatment of central 
nervous system disorders and brain tumors. Nanoscale drug carriers have recently been used to improve the 
therapeutic efficacy of therapeutic agents with no or minimal side effects. In this regard, a special focus has 
been placed on Nanostructure Carbon Materials as carriers of an effective drug for targeting the brain. 
Nanostructure Carbon Materials has been used for the delivery of many therapeutic molecules, including 
drug, RNA, hormones, proteins, and vitamins, without altering the biological activity of the molecule. In this 
article, we want to examine this issue. 
Methods: PubMed, Google Scholar and Scopus were used for comprehensive searches for articles published 
by 2021. Keywords included carbon, nano, drug delivery and brain. We selected the articles based on the title 
and abstract. Finally, we found 6 articles with our selection criteria. 
Results: With the increasing advancement of nanotechnology in the medical field, therapeutic drugs can be 
incorporated into a variety of biocompatible nanocarriers and aimed at influencing the cells of various 
properties. Due to the properties of carbon material in passing through the cell membrane, carbon 
nanomaterials are a good candidate for being a bio-carrier. New studies found them as good candidates for 
drug delivery to the brain with features such as good electronic properties and high drug-loading capacity and 
pH-dependent discharge therapy. On the other hand, one of our biggest problems is the passage of drugs 
through the blood-brain barrier (BBB). Many studies have shown that Nanostructure Carbon Materials could 
effectively penetrate the BBB. Concerns have been raised about the potential toxicity of some kinds of them 
through their biomedical applications. Although all nanomaterials may be toxic, their use in nanomedicine 
does not necessarily need to stop because of their toxicity features, an important point is dose control. 
Conclusion: The finding from current study indicated that pharmacokinetic and pharmacodynamic profiles 
of Nanostructure Carbon Materials makes them good choices for effective diagnosis and targeted therapies. 
But further studies are recommended for a complete understanding of their mechanism to adjust the dosing. 
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Background and Aim: Diabetes can impair cognitive performance and lead to dementia. Patients 
with type 1 diabetes mellitus (T1DM) are reported with different levels of cognitive dysfunctions in 
various cognitive domains ranging from general intellectual testing to specific deficits with 
visuospatial abilities, motor speed, writing, attention, reading, and psychomotor efficiency. The 
present study aimed to investigate the effect of Citrullus colocynthis on cognitive functions 
Methods: A total of 42 male Wistar rats (3-4 months old and weighing 200-250 g) were tested in the 
current study. Rats were randomly allocated into 3 groups of control, Diabetes, and Diabetes+Drug. 
The diabetic rats received Citrullus colocynthis extraction orally. The behavioral tests included the 
novel object recognition (NOR) and passive avoidance tests. Data were analyzed using One way 
ANOVA via SPSS software version 22. 
Results: Our results showed the protective effects of Citrullus colocynthis administration against 
cognitive impairments. This is followed by STZ-induced diabetes in the novel object recognition and 
passive avoidance tasks 
Conclusion: According to the findings of this study, the administration of 200 mg/kg C. 
colocynthis once per day for 40 days can lead to ameliorated cognitive impairments and antidiabetic 
effects such as increasing body weight and decreasing FBS. 
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Background and Aim: Combining miR-modulation in cells with cell-therapy techniques is one 
promising option that has not been thoroughly investigated. This study aimed to see the impact of 
Agomir rno-miR-92a-3p on differentiation of mouse embryonic stem cells (mESCs) in an in vivo, 
and if it has any neuroprotective benefits on stroke tolerance in rats. 
Methods: 28 adult male rats weighing between 300-250 grams were used in 4 groups: Control, 
MCAO, mESCs+MCAO and mESCs+Agomir miR-92a+MCAO groups. mESCs was transplanted 
four days before middle cerebral artery occlusion (MCAO) surgery. MiR-92a were injected into the 
right striatum three days after mESCs transplanting and 24 h before MCAO surgery. The expression 
of Nanog and SOX2 protein was investigated to measure the extent of mESCs differentiation. 
Neurological deficit scores (NDS) and Infarct volume (IV), in the piriform cortex-amygdala (Pir-
Amy), striatum and cortex areas of the hemisphere were measured 24 hours after MCAO. 
Results: miR-92a down-regulated expression of Nanog and SOX2 protein in mESCs, and there was 
a significant reduction in NDS and IV. 
Conclusion: Agomir miR-92a have the desired impact on mESCs, and that this combination 
medication protects neural cells against the adverse effects of cerebral ischemia. Our preliminary 
findings add to our understanding of this neuroprotective process and suggest a new potential 
therapeutic target for ischemic stroke for the first time. 

Keywords: mESCs, miR92a-3p, miR-modulation, Infarct volume (IV), stroke tolerance. 



 

297 
 

Count: 299 
Abstract ID: 257 
subject: Neural Injuries and Neurodegenerative Disorders: Dementia 
Presentation Type: Poster 

Therapeutic effects of melatonin-treated bone marrow mesenchymal 
stem cells (BMSC) in a rat model of Alzheimer's disease  

Submission Author: Mahdi Ramezani 

Mahdi Ramezani1, Alireza Komaki1, Nasrin Hashemi-Firouzi1, Keywan Mortezaee2, Nafiseh Faraji1, 
Zoleikha Golipoor3 

1. Neurophysiology Research Center, Hamadan University of Medical Sciences, Hamadan, Iran  
2. Department of Anatomy, School of Medicine, Kurdistan University of Medical Sciences, Sanandaj, Iran 
3. Neurophysiology Research Center, Hamadan University of Medical Sciences, Hamadan, Iran, Cellular and 

molecular Research Center, Faculty of Medicine, Guilan University of Medical Sciences, Rasht, Iran 

Background and Aim: The therapy based on mesenchymal stem cells(MSCs) has received growing 
attraction for Alzheimer's disease(AD). However, a great challenge in this regard is the low survival 
rate of MSCs following transplantation. This study seeks to improve the therapy based on Bone 
Marrow MSCs (BM-MSCs) through melatonin (MT) pre-treatment, which is 'a known antioxidant' 
in an animal model of AD. 
Methods: In this paper, we separated BMSCs from the rat tibia and femur bones and then 
pretreated cells were with 5μM of MT for 24 h.The sample consisted of 40 male Wistar rats 
randomly assigned to the control, sham,MT-pretreated BMSCs and amyloid-beta (Aβ) peptide 
BMSCs groups.Two months after the cell transplantation,a number of tests including novel object 
recognition, Morris water maze, passive avoidance test, and open field test were undertaken. 69 days 
after the cell therapy,the rats were sacrificed.We removed brain tissues histopathological analysis and 
carried out immunohistochemistry for Beta tubulin, GFAP and iba1 proteins. 
Results: The results suggested that both MT-BMSCs and BMSCs moved to brain tissues following 
the intravenous transplantation.However,MT-BMSCs had a significant effect on boosting learning, 
cognition and memory in comparison with BMSCs (P < 0.05). Furthermore, there was a significant 
rise in GFAP and Beta tubulin and substantial fall in microglial cells in the BMSCs in comparison 
with MT-BMSCs. 
Conclusion: Stem cell therapy has been proposed as an effective strategy for neurodegenerative 
diseases,but its therapeutic features are restricted.It has been shown that the pretreatment of MSCs 
with melatonin partly would boost cells efficiency and thereby alleviate AD complications such as 
memory and cognition.  
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Background and Aim: Auditory brainstem response (ABR) provides useful information about the 
auditory brainstem pathway. However, there is little known about the subcortical speech processing 
in individuals with autism spectrum disorder (ASD). The aim of the present study was to investigate 
the subcortical speech processing in children with high functioning ASD 
Methods: Twenty-eight children with ASD, with amean age of 14.36 ± 1.86, and 28 typically 
developing (TD) children, with a mean age of 14.99 ± 1.92, were selected from Rofeydeh 
Rehabilitation Hospital (Tehran, Iran), and speech ABR (sABR) with a 40 ms synthetic /da/ syllable 
stimulus was recorded 
Results: There was no significant difference between the two groups in terms of age and IQ. 
Latencies of all waves in sABR and duration of V-A complex were significantly longer in children 
with ASD than in TD children. 
Conclusion: It was concluded that patients with ASD have deficits in the temporal neural encoding 
of speech at the brainstem level. Further studies are needed to generalize this result. 
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Background and Aim: Schizophrenia is a neuropsychiatric illness that affects approximately 1% of 
the population. This disease is considered to be the result of a genetic combination and 
environmental agent. The animal model of schizophrenia induced by ketamine showed changes in 
the antioxidant activity enzyme. Nostoc commune Vauch (NCV) is a blue-green algae, belongs to a 
photosynthetic prokaryote that have antioxidant effects. The aim of this study, was to evaluate 
N.Commune extract on catalase activity (CAT) in schizophrenia mice model. 
Methods: In the experimental study, fifty mice were divided into five groups. The control group, 
was not received any drug, disease group were injected ketamine at doses of 20 mg/kg/day 
intraperitoneally for 14 days, positive control were injected ketamine and received aripipirazole at 
doses of 150 mg/kg/14day orally and treatment groups were injected ketamine and received dose of 
70 & 150 NE orally for 14 days. For the analysis of CAT, the protocol of Ebi was applied using a 
spectrophotometer at 240nm. 
Results: Ketamine treatment significantly decreased antioxidant activity to the control group 
(p<0.01) and N.commune extract treatment significantly reversed antioxidant activity to the disease 
group (p<0.05). 
Conclusion: Nostoc commune treatment remarkably improved antioxidant activity in the 
schizophrenia mice model and maybe useful in medicine. 

Keywords: Nostoc Commune, Schizophrenia, Mice, antioxidant activity 



 

300 
 

Count: 302 
Abstract ID: 149 
subject: Neural Injuries and Neurodegenerative Disorders: Neurodegenerative Disorders 
Presentation Type: Poster 

Survey of the activity and concentrations of Alpha 1- Antitrypsin in 
Alzheimer’s disease 

Submission Author: Fatemeh Ranjbar 

Fatemeh Ranjbar1, Alireza Khoshdel2, Mohammad Reza Hajizadeh1 

1. Department of Clinical Biochemistry, Faculty of Medicine, Rafsanjan University of Medical Sciences, 
Rafsanjan, Iran 

2. Department of Clinical Biochemistry, School of Medicine Nervous System Stem Cells Research Center Semnan 
University of Medical Sciences, Semnan, Iran 

Background and Aim: Alzheimer‘s disease (AD) is a neurodegenerative disease consists of 
dementia cases. Symptoms of the disease begin with forgetting and the progressing of the disease, it 
leads to widespread behavioral and cognitive disorders. Inflammation plays an important role in the 
pathology of the disease. The role of anti-inflammatory factor such as Alpha 1- Antitrypsin (A1AT) 
in the pathogenesis of AD is discussed. The aim of this study was to determine the activity and 
concentration of A1AT in the sera of both patients with AD and healthy individuals. 
Methods: In this study 84 subjects were selected, including 42 patients with AD and 42 individuals 
as control group. The serum concentrations of A1AT were measured by ELISA method and 
determined the activity of A1AT by Trypsin Inhibitory Capacity (TIC) method .  
Results: The results of this study showed that the activity and concentrations of A1AT in AD 
patients significantly decreased compared to the healthy subjects. 
Conclusion: According to decrease the activity and concentrations of A1AT in AD patients, 
probably A1AT plays a remarkable role in the pathogenesis of the AD. 
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Background and Aim: The cerebellar ataxia is a neurodegenerative disorder displaying motor 
incoordination. Recently it has been suggested that cannabinoids may play a role in the modulation 
of ataxic symptoms. In order to understand the possible therapeutic effect of cannabinoids, we used 
cannabinoids agonist/antagonist to target the cannabinoid type 1 (CB1) receptors in the ataxia.  
Methods: The ataxic model was induced by 3 acetyl pyridine (3AP). The effect of CB1R was 
examined in the ataxic animals at three different doses (0.1, 0.5, 1 mg/kg) of WIN55,212-2 (CB1R 
agonist) associated with AM251 (CB1R antagonist), administrated 30 min prior to 3AP i.p. injection 
(55 mg/kg).  
Results: Locomotor activity was strongly impaired by 3AP and the application of WIN 55212-2 did 
not have any protective effect. However, the abnormal gait, rearing, and grooming caused by 3AP 
were protected by AM251. Suggesting that the effect of CB1R inhibition may improve the ataxic 
symptoms, but giving no evidence for fully protection effects since co-administration of AM251and 
WIN55,212-2 had no effect on locomotor activity. The behavioral test indicated that not only 
WIN55,212-2 did not have any protective effect on ataxic symptoms in some cases it made the 
symptoms worst, suggesting that cannabinoid agonists may not be the ideal therapeutic drug in this 
disorder. These results show that the cannabinoids modulation is not exclusively acting through 
CB1R in impaired balance and coordination of ataxic animals.  
Conclusion: The present study collectively indicated that unlike the majority of previous study 
recommendations the CB1R is not the predominant receptor involved in cannabinoid modulation in 
the cerebellar ataxia.  
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Background and Aim: Oxidative stress and inflammation are of particular importance in the 
development of neuropathic pain due to injury or disease in the nervous system. Chicory is rich in 
the sesquiterpene lactones, coumarin and chicoric acid, which have antioxidant and anti-
inflammatory effects and can be neuroprotective. The hypothesis is that the chemical components 
of chicory aerial parts can interfere with the mechanisms of neuropathic pain and reduce its 
occurrence. 
Methods: This project was performed using 28 male Wistar rats weighing 200-250g. CCI surgery 
was used to induce neuropathic pain. Four groups (n=7) including control groups, neuropathic pain 
(CCI) and CCI groups that received the extract in doses of 100 and 200mg/kg as chronic and daily 
intraperitoneal )i.p) administration in the first to fourteenth days after surgery were used. 
Experiments related to thermal hyperalgesia (hot plate), cold allodynia (acetone), mechanical 
hyperalgesia (pin-prick) and mechanical allodynia (von frey) were performed and the results were 
evaluated. 
Results: Compared with the control group, the extract at a dose of 200 mg / kg significantly 
reduced neuropathic pain in the hot plate test from the seventh day after surgery and in the acetone 
test in all days after surgery (p <0.001). The results of pinpoint test showed that all doses of the 
extract were significantly different from the control group (p <0.001). In Van Frey test, all doses of 
extract significantly reduced neuropathic pain compared to the control group (p <0.0001). 
Conclusion: After CCI surgery, inflammatory factors increase. According to studies, chicory aerial 
parts containing compounds such as sesquiterpene lactones with their antioxidant and anti-
inflammatory effects have a reducing effect on neuropathic pain and coumarins and chicory 
flavonoid compounds are effective in increasing the function of GABAA receptors, especially 
GABAA. 
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Background and Aim: Alzheimer‘s disease (AD) is the most common type of dementia 
characterized by loss of memory and cognitive function. Oxidative stress performs an essential role 
in development of AD. Trigonelline (TG) is a plant alkaloid with antioxidant and antiinflammatory 
properties. The Present study was designed to evaluate the possible protective effect of TG on 
learning and memory in a rat model of Aβ-induced Alzheimer‘s disease . 
Methods: 40 male adult Wistar rats were divided equally into 5 groups: control, sham-operated, Aβ 
(received intracerebroventricular (ICV) injection of amyloid beta (Aβ1–40)), Aβ+TG 50mg/kg, and 
Aβ+TG 100mg/kg. TG was administered daily post-surgery by oral gavage for 4 weeks. Behavioral 
learning and memory was assessed using the passive avoidance learning (PAL) test. Also, oxidative 
stress markers containing malondialdehyde (MDA), total antioxidant capacity (TAC) and total 
oxidant status (TOS) were evaluated in the hippocampus.  
Results: The results of PAL task showed that A? decreased step-through latency (STLr) and 
increased time spent in dark compartment (TDC) whereas TG administration at the dose of 100 
mg/kg reversed these A?-induced alterations. A? increased TAC and TOS levels in the 
hippocampus, whereas Administration of TG at both doses reduced the levels of TAC and TOS. no 
significant difference in the MDA level was observed among different experimental groups. 
Conclusion: These results display that TG as an antioxidant compound shows potential for 
ameliorate learning and memory impairment in Aβ model of Alzheimer‘s disease. 
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Background and Aim: Glioblastoma multiforme (GBM) is the most malignant brain tumor which 
current treatments are not effective enough. Using the new drugs, particularly in the form of 
combination therapy, could be more beneficial in this way. In this study, the effects of the Erlotinib 
and Imatinib as two well-known anticancer drugs on viability and migration capacity of the human 
U87MG cell line were examined alone and in combination with each other. 
Methods: MTT assay was performed to assess U87 cell viability in 2D and 3D cell cultures. Cells 
were treated with different doses of Erlotinib, Imatinib and their combination for 24 h and 48 h. 
Inhibitory concentration (IC50) was achieved for each group. In addition, the scratch test was 
performed on 0h, 12h, 24h, 36h and 48h post scratching to measure the cell migration parameters 
using IC50 of each group. 
Results: Our result demonstrated that Erlotinib and Imatinib reduced the U87 cell viability 24h and 
48h post-treatment in 2D cultures. Interestingly combination therapy with both drugs had more 
cytotoxicity effects in 2D cultures. Moreover, in 3D culture treatments, the same effects with higher 
IC50s were achieved due to cellular layer formation that more closely mimics the complexity of the 
in vivo tumoral tissue, IC50s were as follows: 24.07 uM, 15.12 uM and 8.55 uM for Erlotinib, 
Imatinib and combination for 24h 2D cell culture treatments, respectively, 19.40 uM, 11.21 uM and 
7.96 uM for Erlotinib, Imatinib and combination for 48h 2D cell culture treatments, respectively, 
26.73 uM, 18.02 uM and 10.91 uM for Erlotinib, Imatinib and combination for 24h 3D cell culture 
treatments, respectively, and 24.27 uM, 16.49 uM and 8.66 uM for Erlotinib, Imatinib and 
combination for 48h 3D cell culture treatments, respectively. On the other hand, scratch assay 
revealed that combination therapy reduced the migration capability of tumoral cells rather than each 
of the drugs alone (in 24h treatments, P<0.01 for combination at 24h post scratching, P<0.05 and 
P<0.001 for Erlotinib and combination at both 36h and 48h post scratching, respectively, in 48h 
treatments, P<0.01 for combination at 12h post scratching, P<0.05 and P<0.001 for Erlotinib and 
combination at both 24h and 36h post scratching, P<0.01, P<0.05 and P<0.001 for Erlotinib, 
Imatinib and combination at 48h post scratching, respectively). 
Conclusion: Taken together, combination therapy with Erlotinib and Imatinib reduces the tumoral 
cell viability and migration ability according to synergistic effects, therefore it can be a good 
candidate for glioblastoma treatment in the clinic. 
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Background and Aim: Environmental enrichment (EE) has shown remarkable effects in 
improving cognition and addictive behavior. We tested whether EE could help recover from 
prenatal stress exposure. 
Methods: Mature Swiss Webster male and virgin female were placed together until vaginal plugs 
were detectable. Next, pregnant rodents were randomized into the control, physically-stressed, and 
psychologically-stress groups. The application of stress was initiated on the 10th day of pregnancy 
and persisted for a week to induce stress in the mice. Open field and elevated plus maze (EPM) were 
utilized as explorative and anxiety assays. As well, a passive avoidance shuttle-box test was carried 
out to check anxiety-modulated behavior. Morris-Water Maze (MWM) was undertaken to evaluate 
spatial memory and learning. Conditioned place preference (CPP) test was selected for evaluation of 
tendency to morphine.  
Results: Our results showed that prenatal stress elevated anxiety-like behavior in the offspring, 
which EE could significantly alleviate after weaning. We also found a higher preference for 
morphine use in the physical stress and psychological stress offspring group. However, no difference 
was observed among the genders. Application of EE for the stress group improved several 
parameters of the cognitive behavior significantly.  
Conclusion: Although prenatal stress can lead to detrimental behavorial and cognitive outcomes, it 
can in part be relieved by early exposure to EE. However, some outcomes linked to prenatal stress 
exposure may not be diminished by EE therapy. In light of such irreversible effects, large-scale 
preventive actions promoting avoidance from stress during pregnancy should be advised. 
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Background and Aim: A growing body of evidence shows that the ghrelin hormone improves 
memory formation. However, the impact of the constitutive activity of its functional receptors has 
not been evaluated. We studied the effect of blocking the constitutive activity of the ghrelin receptor 
type 1a (GHS-R1a) in the rat amygdala on fear memory consolidation. 
Methods: Adult male Wistar rats weighing 250 g were used. Animals were implanted with guide 
cannulas in the basolateral amygdala, bilaterally. A passive avoidance paradigm was used to measure 
fear memory consolidation. [d-Arg(1),d-Phe(5),d-Trp(7, 9),Leu(11)]-substance P (D-SP, 5 and 50 
µg/rat), as an inverse agonist of GHS-R1a was injected into the basolateral amygdala, immediately 
post-training. Twenty four hours later, memory was measured. 
Results: One-way analysis of variance (ANOVA) indicated that D-SP impaired memory 
consolidation by reducing step-through latency, significantly and in a dose-dependent manner.  
Conclusion: The results indicate that the constitutive activity of GHS-R1a has a crucial role on fear 
memory consolidation, which further emphasizes the improving effect of the ghrelin system on 
memory formation processes. 
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Background and Aim: Transcranial Direct Current Stimulation (tDCS) is recently introduced as an 
adjuvant strategy to speed up the language recovery processes. The results of the current studies indicate 
that tDCS depending on the type of polarity and stimulated brain area would result in particular language 
recovery. The purpose of this study was to compare the effects of tDCS over left and right inferior 
frontal gyrus (IFG) and superior temporal gyrus (STG) on accuracy and latency of picture naming in 
Persian-speaking persons with aphasia (PWA). In addition, we intended to determine the optimal 
stimulation condition for each participant.Methods: Four experimental tDCS sessions (anodal left IFG, 
cathodal right IFG, anodal left STG, and cathodal right STG) were performed on 22 Persian-speaking 
persons with aphasia (PWA) (15 males and 7 females, mean age: 54.45±8.45 years) to determine the best 
stimulation protocol for each individual. Eighteen patients could be determined for their best protocol 
from which 16 patients entered our second phase of study: a randomized, single blind, sham controlled 
crossover trial. They suffered chronic aphasia (11 males and 5 females, mean age: 56.12±7.46 years, age 
range: 42–69 years). After identification of the optimal brain area and stimulation type, these patients 
received five days of Real-tDCS (1 mA, 20 min) and five days of sham-tDCS (S-tDCS, 20 min) with 7-
days washout period. The accuracy and latency or reaction time (RT) of picture naming of 50 pictures of 
Persian Aphasia Naming Test and bedside version of Persian Western Aphasia Battery (P-WAB-1) were 
assessed in three phases of baseline, post hoc real-tDCS, and post hoc sham tDCS. Statistical analyses 
were performed using SPSS 18.0 and STATA software. Results: Seven patients (64%) were found to 
benefit from the Cathodal tDCS over STG, seven patients from Anodal tDCS over STG, and four 
patients (18%) were found to benefit from the Anodal-tDCS over Left IFG. Analysis of variance 
(ANOVA) with the factors stimulation and time showed that there was a significant treatment effect on 
accuracy of naming (P=0.003) and P-WAB-1 score (P=0.01), whereas sham led to no improvement. 
Also, there was no significant treatment effect on RT in both of real and sham stimulation (P>0.05).
Conclusion: Our data suggested that regardless of cathodal or anodal type, stimulation over STG area 
was the most frequent montage among PWAs. Furthermore, an individualized protocol that contains 
five sessions of tDCS at the intensity of 1 mA for 20 min may improve naming accuracy in individuals 
with chronic aphasia, whereas sham stimulation had no such effect. Our findings may have important 
clinical implications for the use of tDCS as a potential tool to enhance language abilities after stroke. 
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Background and Aim: Emerging evidence suggests a significant role for oxidative stress 
biomarkers including MDA as main contributors to neurodegeneration observed in depression, 
which brings the protective role of antioxidant defense system into focus. An Iranian plant called 
Nepeta menthoides and physical exercise have both been acknowledged for their antioxidant 
properties. This study investigates and compares the effects of Nepeta menthoides and exercise on 
MDA, GSH and catalase activity in reserpine-induced depressed rats. 
Methods: Male rats (n=80) were randomly divided into 8 groups: 1-saline, 2-reserpine (0.2 mg/kg, 
i.p for 14 days ), 3-swimming exercise ( 30 min swimming sessions ), 4-Nepeta (200 mg/kg), 5-
Reserpine+Nepeta, 6-reserpine+ swimming exercise,7- reserpine + Nepeta + swimming exercise, 8- 
reserpine + fluoxetine . Then, catalase activity and the amount of MDA and GSH were measured in 
each brain tissue homogenate.  
Results: Obtained data showed that reserpine had increased the MDA levels in the brain compared 
to the control group, and only exercise + Nepeta combination was able to antagonize this effect and 
significantly reduce MDA. However, the effects of exercise, Nepeta and their combination on GSH 
and catalase activity remained statistically insignificant. 
Conclusion: The combination of Nepeta and swimming exercise proved the most efficient against 
reserpine induced lipid peroxidation as indicated by the reduced amount of brain MDA but this 
potential synergistic antioxidant effect should also be further investigated through different 
conditions of study.  
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Background and Aim: The electrical kindling model of epilepsy is a putative model and equivalent 
to complex partial seizures with secondarily generalization. In order to produce kindled animals, a 
crucial requirement is appropriate wires, which are typically steel wires. However, these wires are 
very expensive. Copper wires are argued to be neurotoxic, but are inexpensive. The aim of our study 
was to compare the electrical kindling parameters using copper and steel wires. 
Methods: Sixteen adult male Wistar rats weighing 300 g were used in two groups. Animals were 
stereotaxically implanted with two copper monopolar electrodes in the skull surface and a steel or 
copper tri-polar electrode in the basolateral amygdala. Animals underwent a semi-rapid kindling 
protocol, using six stimulations with 20 min intervals. After showing stages five seizures, the animals 
were considered fully-kindled 
Results: All the animals were fully-kindled. However, rats with copper electrodes showed higher 
threshold intensities and delayed kindling progress as indicated with prolonged number of 
stimulation required to show each of the seizure stages including stages two, three, four or five. 
Conclusion: Despite the fact that the copper electrode was capable to induce kindled rats, the 
seizure parameters showed profound delays, which may be due to the probable neurotoxic effects of 
copper. However, as in the electrical kindling, each animal is considered as its own control, using 
copper electrodes might also be considered to produce fully kindled animals in pharmacological 
studies. 
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Background and Aim: Autism is a neurodevelopmental disorder that impresses on verbal and 
nonverbal communication and social cognition. For people with autism spectrum disorder (ASD), 
difficulties in communication skills have been identified as the key problem areas. Pivotal Response 
Treatment (PRT) is a behavioral intervention that has been effective in improving communication 
skills, increasing social interactions, and reducing the behavioral problems of children with autism. 
In this study, we tried to examine effect of pivotal response treatment on communication skills in 
ASD and its effects on neural brain waves.  
Methods: The research method was quasi-experimental with pretest-posttest. According to 
inclusion and exclusion criteria, 10 autistic participants (10 to 16 years old) selected. Sessions was 
administered individually, lasting for 60 minutes and 3 days a week for 12 weeks. Participants were 
tested before and after intervention by children communication checklist (CCC). In addition, neural 
asymmetry of frontal lobe were evaluated in participants.  
Results: According to analysis between before and after of intervention in participants, there is 
significant changes in communication skills in children with ASD. Moreover, the asymmetry of theta 
band was transferred from the right to the left hemisphere.  
Conclusion: The result of these study indicated effect of pivotal response treatment on 
communication skills in autistic children. The mentioned changes in communication skills were 
shown in neural function of frontal lobe. 
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Background and Aim: Traumatic brain injury is a worldwide health problem that is the leading 
cause of death among young people in developed countries, in these countries, a large number of 
therma survivors suffer from chronic physical disability. Due to the effect of astaxanthin on the 
improvement of brain injury, this study was performed to investigate the neuroprotective effects of 
astaxanthin on neurological scores, blood-brain barrier health and cerebral edema following 
induction of severe brain trauma in male rats. 
Methods: : Wistar rats under traumatic brain injury after induction of anesthesia and cannulation in 
trachea. They were released by snake method and 30 minutes later, astaxanthin was injected 
intraperitoneally in different doses. In the pre-traumatic times, immediately after recovery from 
induction, 24, 48 and 72 hours after trauma, veterinary coma scale and beam walk and beam balance 
tests were taken and recorded from rats. After 72 hours, the animal's head was removed under deep 
anesthesia and used for histological tests and staining with hematoxylin and eosin. 
Results: The findings of this study show that brain injury causes edema of brain tissue, destruction 
of blood-brain barrier, changes in neurological scores and balance of the animal. Our findings also 
showed that astaxanthin at doses of 100 mg / kg and 50 mg / kg could reduce these differences 
compared to the control group (p <0.001). It should be noted that astaxanthin was more effective at 
doses of 100 mg / kg. 
Conclusion: The overall results of this study showed that administration of astaxanthin at doses of 
100 mg / kg and 50 mg / kg improved neurological symptoms including improved motor function, 
improved blood-brain barrier status and cerebral edema in traumatized mice. Has been caught. As a 
result, this drug can have protective effects on neurons and may also be effective in clinical cases of 
traumatic brain injury, which requires further study. 
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Background and Aim: Nanotechnology is the manipulation of matter on a near-atomic scale to produce new 
structures and materials. The biological interaction of nanomaterials with different tissues of the body may cause 
severe nano synthesis of various organs, including the nervous system. Nanomaterials may induce neurotoxicity 
through multiple mechanisms including oxidative stress, DNA damage, lysosomal dysfunction, inflammatory 
cascade, apoptosis, genotoxicity, and ultimately necrosis of neuronal cells. Full understanding of the neurotoxicity 
of these nanomaterials may lead to the design of safer therapeutics and reduce their side effects in the future. 
Methods: In the forthcoming systematic review, the required data were collected using keywords and citing valid 
databases such as Scopus, PubMed, Google Scholar, and ProQuest. The statistical population includes all studies 
conducted until 2021 in the field of Nano-scaled materials that may induce severe neurotoxicity upon chronic 
exposure to brain tissues. After reviewing the relevant findings and evaluating the quality of the data, 19 articles 
were analyzed. 
Results: Brain neurotoxicity can be caused by different types of nanomaterials, including organic and inorganic 
nanomaterials. The neurotoxicity potential of nanomaterials depends on various factors including the particle size, 
route of exposure, dose or level of exposure, duration of exposure, and types of nanomaterials. The smaller the 
nanomaterials, the greater the surface area to volume ratio, which allows them to react with a variety of chemical 
molecules within the cell, enhancing cytotoxicity. Au-NPs with a smaller diameter tends to accumulate in the 
nucleus and organelles, causing DNA damage. Hydrophobic nanomaterials are more easily absorbed because of 
the presence of lipid membranes, so they are relatively more toxic. Similarly, the cell membrane is negatively 
charged. Therefore, positively charged nanomaterials are more easily absorbed than negatively charged 
nanomaterials. The cytotoxicity is related to inflammatory reactions and ROS generation. Nanomaterials may enter 
the body through various routes such as oral, inhalation, intraperitoneal, or subcutaneous and reach the systemic 
circulation. Nanomaterials may have direct access to the brain via the olfactory pathway, especially if inhaled or 
injected into the nose. Due to the limited drainage efficiency of the brain, nanomaterials begin to accumulate in 
different areas of the brain and may induce moderate to severe neurotoxicity. Other minor mechanisms of 
neurotoxicity, which can also be triggered by nanomaterials include lysosomal dysregulation, neurite outgrowth in 
hippocampal areas, impairment of spatial memory recognition, autophagy, and epigenetic modulations. 
Conclusion: substantial pieces of evidence about the neurotoxic potential of nanomaterials and underlying 
mechanisms of neurotoxicity are available, however, a wide gap still exists between the existing knowledge and the 
unexplored facets. More studies are warranted to better understand the underlying mechanisms of the biological 
interaction of different types of nanomaterials with neurological tissues, and more studies should be carried out to 
understand the deposition of nanomaterials into different brain tissues. 
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Background and Aim: Neurons in some sensory areas reflect the content of working memory 
(WM) in their spiking activity. However, this spiking activity is seldom related to behavioral 
performance.  
Methods: We studied the responses of inferotemporal (IT) neurons, which exhibit object-selective 
activity, along with Frontal Eye Field (FEF) neurons, which exhibit spatially selective activity, during 
the delay period of an object WM task. 
Results: Unlike the spiking activity and local field potentials (LFPs) within these areas, which were 
poor predictors of behavioral performance, the phase-locking of IT spikes and LFPs with the beta 
band of FEF LFPs robustly predicted successful WM maintenance. In addition, IT neurons 
exhibited greater object-selective persistent activity when their spikes were locked to the phase of 
FEF LFPs.  
Conclusion: These results reveal that the coordination between the prefrontal and temporal cortex 
predicts the successful maintenance of visual information during WM. 
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Background and Aim: Schizophrenia (SCZ) is a debilitating mental disease characterized with a 
broad range of symptoms including anxiety and depression. Studies considers this illness a result of a 
combination of genetic and environmental agents. R. coriaria is a large shrub containing flavonoid 
compounds that participates antiinflammatory and antioxidant activity and also has many 
therapeutic effects. Therapeutic use of sumac extract is confined due to its low bioavailability and 
biological sorption. Particle size reduction in nano sized scale increase bioavailability and the rate of 
dissolution and reduce drugs adverse effects. The aim of this experimental study was to investigate 
the antioxidant effects of sumac extract and its nanophytosome on depression in ketamine-induced 
schizophrenic mice. 
Methods: The mice were randomly divided into five groups (n = 8 in each group), including 
control, positive control (pretreated with sumac extract), schizophrenia (received i.p KET), 
schizophrenia treated with sumac extract (received i.p KET and oral administration of sumac 
extract), and SNP (received i.p KET and oral administration of sumac nanophytosome). The 
animals received sumac extract and SNP at 30 mg/kg for 14 days. KET was used for an animal 
model of SCZ and injected at dose of 20 mg/kg for 14 days to all groups except the control and 
positive control groups. At the end of study and after the drug administration was finished, animals 
depression behaviors were assessed by forced swimming test.  
Results: According to the results, injection of ketamine in the schizophrenia group increased 
immobility time (p<0.001) and decreased swimming time (p<0.01) compared to the control group. 
Whereas pretreatment with nanophytosome of sumac decreased immobility time (p<0.001) and 
increased swimming time compared to the schizophrenia group in forced swimming test (p<0.001). 
Conclusion: Findings of this study suggested that regular treatment with sumac nanophytosome for 
14 days significantly improves the depression behaviors in mice schizophrenia and for treatment of 
animal model of schizophrenia can be useful. 
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Background and Aim: Spiking neural networks (SNNs) are artificial neural networks that model 
natural neural networks better. SNNs can learn with fewer samples, consume less power, and can 
solve more complicated tasks. This makes SNNs suitable for deep learning problems. SNNs have 
gained more attention in recent years, and several models and toolboxes have been developed for 
them. But still, they are not comparable to deep neural networks (DNNs) in terms of accuracy and 
runtime. Most of the programming tools are built on top of deep learning libraries like PyTorch. 
These libraries fail to perform some of the required computations fast enough. 
Methods: This paper introduces the Spyker library, which is written from scratch with 
C++/CUDA and Python bindings for convenience. Spyker implements both dense and sparse 
structures and provides SNN functionality as a collection of modules and functions. Although 
Spyker is a stand-alone library, it can be integrated easily with other tools and libraries like Numpy 
and PyTorch. Spyker takes advantage of spike-timing-dependent plasticity (STDP) unsupervised 
learning rule and reward-modulated STDP (R-STDP) reinforcement learning rule in the learning 
process. 
Results: Spyker is faster than its predecessor and can run up to 8 times faster simulating SNN 
models on GPUs compared to its predecessor. This paper also proposes a network structure that 
achieves an accuracy of 99.01 combined with a linear classifier and 99.42 combined with a non-linear 
classifier on the MNIST dataset with single-epoch learning. 
Conclusion: Deep learning has created a major change in the field of artificial intelligence and has 
achieved record-breaking accuracies in different challenges. However, deep convolutional neural 
networks need a lot of computational power and energy. Spiking neural networks are the next 
generation of neural networks that model the brain better than DNNs. SNNs are a good candidate 
to replace DNNs. Researchers have advanced the network structure of SNNs, but these networks 
are still not ready to be compared to current deep learning networks. The proposed network 
combined with the Spyker library is able to reduce the gap between SNNs and DNNs in terms of 
runtime and accuracy. 
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Background and Aim: COVID-19 outbreak, declared as a global pandemic by the World Health Organization on 
March 11th 2020, has presented an unprecedented challenge to public health systems and caused global economic crises. 
The uncertainties and fears towards COVID-19, along with the societal consequences of mass lockdown, may lead to 
sleep disturbance and psychological burdens on a large number of individuals, including patients with COVID-19, 
healthcare workers, and the general public. Sleep plays an essential role on regulation of psychological and physical 
processes. Poor sleep and sleep disturbance could interact with psychological and physical disorders to worsen health 
consequences among populations. Several studies have reported impacts of COVID-19 on sleep in specific populations. 
Sleep disorders may exert negative impacts on the process, prognosis, and rehabilitation of patients with COVID-19. 
Sleep disorders also affect the working ability of HWs. COVID-19-associated societal responses including home 
confinement, school suspension, and social isolation also increase the likelihood of sleep disturbance in the general 
public. Thus, we summarized the current evidence on the prevalence and associated factors of sleep disturbance in 
patients with COVID-19, HWs, and the general public. The increasing evidence addresses the necessity of awareness 
and interventions of sleep disturbance during and after COVID-19 pandemic.Methods: Here, we conducted a cohort 
study of 50 patients with Covid 19 who had moderate to severe pulmonary involvement and the prevalence of sleep 
disorders.Results: The prevalence of sleep disturbance in hospitalized COVID-19 patients was reported in 6 studies. 
Sleep disturbance may be associated with the adverse health consequences of COVID-19 patients. Compared to those 
without sleep disturbance, COVID-19 patients who suffered from sleep disturbance for at least 2 weeks during 
hospitalization presented with a slower recovery from lymphopenia, an increase in the deterioration of neutrophil-to-
lymphocyte ratio. 12 The findings indicated the negative impacts of a sustained period of sleep disturbance on the delay 
in recovery of immune dysfunction in COVID-19 patients. A comparable proportion of 734 COVID-19 survivors from 
Bangali reported insomnia, disturbance in sound sleep, and nightmares,16 while the prevalence was higher in an Italian 
study. Patients with Preexisting Sleep Disturbance Preexisting sleep disturbance might increase the susceptibility of 
COVID-19. A recent cross-sectional study showed that up to 60% of the patients reported sleep problems and had been 
taking sleeping pills over the past 12 months, indicating a high rate of preexisting sleep problems in COVID-19 patients 
and a possible role of poor sleep on the susceptibility of COVID-19. The preexisting obstructive sleep apnea and obesity 
hypoventilation syndrome are common co-morbid diseases in COVID-19 patients. The prevalence of OSA in COVID-
19 patients was reported in 6 studies. In severe COVID-19 patients, the prevalence of OSA reached 28.6%.
Conclusion: In summary, COVID-19 exerts adverse impacts on sleep and brings great burden among various groups of 
populations. Sleep disturbance, mental illnesses, and physiologic illnesses form a vicious cycle to worsen the prognosis in 
COVID-19 patients. High workforce, shift work and COVID-19-related stress could increase the risk of sleep 
disturbance of HWs. For the general public, sleep quality seems more sensitive to social-psychological factors. 
Therefore, specific health strategies by population should be implemented to tackle sleep disturbance. 
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Background and Aim: Morphine tolerance limits the use of morphine as a potent painkiller. Mechanisms 
underlying morphine tolerance and dependence have remained unclear. Circular RNAs (circRNAs) are 
derived from circularization and covalent joining of back-spliced exons and/or introns transcribed from 
classic genes. CircRNAs might be a novel and promising target involved in changes at gene expression levels. 
However, very little is known about their potential involvement in epigenetic regulation of morphine 
tolerance and dependence. We aimed to examine expression of circHomer1a, a neuronal-enriched circRNA 
abundantly expressed in the brain, derived from Homer protein homolog 1 (Homer1a), in the striatum. We 
also examine effects of circHomer1a on some microRNA levels such as miR-124-5p, miR-141-5p, and miR-
183-3p in the striatum after induction of morphine tolerance and also after withdrawal. Methods: Male 
Wistar rats were used in the present experiments. A control group (n = 8) received saline (1 ml/kg) but 
another experimental group received morphine (10 mg/kg) twice a day for 10 days in order to induce 
morphine tolerance. On day 10, each rat was anesthetized, decapitated, and the striatum was dissected on an 
ice-chilled sterile surface. Two other experimental groups of rats after receiving 10 days saline or morphine 
injections subjected to 30 days of drug-free, and then their striatum was extracted on day 30 of the 
withdrawal. The expression of Homer1a, circHomer1a, miR-124-5p, miR-141-5p, and miR-185-3p were 
assessed by using a real-time PCR method. Stem-loop primers were used for evaluating miRNAs expression. 
The gene expression data was analyzed with 2-ΔΔCT method. An independent t-test was used for pairwise 
between groups comparisons. P<0.05 was considered as statistically significant level.Results: The results of 
real-time PCR indicated that the expression of Homer1a and cirHomer1a significantly increased in the 
striatum after induction of morphine tolerance compared to control group. Expression of miR-124-5p 
significantly decreased, miR-185-3p significantly increased, but no group difference was detected for miR-
141-5p expression in morphine-tolerated group compared to saline-treated control group. After 30 days of 
morphine withdrawal, the expression of Homer1a significantly decreased in the striatum compared to the 
respective control group but no group difference was detected for circHomer1a in comparison with the 
control group. Expression of miR-124-5p, miR-141-5p, and miR-185-3p significantly increased in the 
striatum of morphine withdrawal rats compared to the respective control group. Conclusion: The present 
results support this notion that Circular RNA circHomer1a in rat striatum acts as a miR-124-5p sponge in 
induction of morphine tolerance but its effect on expression levels of miR-124-5p, miR-141-5p, and miR-
185-3p during withdrawal is more complicated and needs more evaluations. It can be proposed that 
circHomer1a may have additional functional roles in morphine tolerance and withdrawal, which needs more 
investigation in the future. 

Keywords: Morphine tolerance, Analgesia, Circular RNA, Striatum, Gene regulation, rat 



 

318 
 

Count: 320 
Abstract ID: 405 
subject: Neural Injuries and Neurodegenerative Disorders: Other 
Presentation Type: Poster 

NaHS protects the brain against renal ischemia reperfusion injury as a 
remote organ in male and female rats 

Submission Author: Shadan Saberi 

Shadan Saberi1, Majid Askarpour2, Hamid Najafipour3, Abba Etminan4 

1. Department of Physiology and Pharmacology, Afzalipour Medical Faculty and Physiology Research Centre, 
Kerman University of Medical Sciences, Kerman, Iran. 

2. Department of Physiology, School of Medicine, Bam University of Medical Sciences, Bam, Iran. 
3. Department of Physiology and Pharmacology, and Cardiovascular Research Center, Institute of Basic and 

Clinical Physiology Sciences, Kerman University of Medical Sciences, Kerman, Iran. 
4. Physiology Research Center, Departments of Nephrology, Urology and Renal Transplantation, Kerman 

University of Medical Sciences, Kerman, Iran.  

Background and Aim: Acute kidney injury (AKI) is a prevalent clinical syndrome which occurs in 
hospitalized patients in intensive care unit. Renal ischemia reperfusion injury (IRI) is one of the most 
important cause of AKI. Consequent of renal IRI, several dysfunctions are occurred in other tissues as 
‗remote organs‘ likes the lungs, liver, heart and brain. Brain injury in different levels includes of structural, 
biochemistry, inflammatory and behavioral are reported. NaHS as H2S donor has lots of beneficial biologic 
functions likes vasodilator, bronchodilator, and hypotensive. H2S functions modulated by changing protein 
expression of several signaling pathways likes inflammation, apoptosis, angiogenesis, metabolism and 
oxidative stress. The aim of this study was to investigate whether NaHS could protect brain tissue against 
renal ischemia-reperfusion injury in male and female rats and involvement of antioxidant enzymes as a 
possible activates mechanism.Methods: Forty-eight male and female Wistar rats weight 200-250 gr were 
divided into four groups: Control, Sham, IR and IR+NaHS. All rats were kept in animal room in 12:12 light: 
dark cycle and temperature of 22±0.5 °c with free access to water and rodent chow. Control rats were intact. 
Sham animals were undergoing of surgery, kidney were exposed without vessel clamping, IR groups received 
45min ischemia by pedicle clamping followed by 24 h reperfusion, IR+NaHS groups received 100 mg/kg 
NaHS, ip, 10 min prior to reperfusion. Animals were deeply anesthetized then sacrificed and brain tissues 
were collected for measuring tissue MDA and NO levels and SOD, GPx activity. Results: The brain MDA 
as lipid peroxidation biomarker was increased in IR groups compared with control and sham groups 
(P<0.0001), NaHS reduced MDA level (P<0.0001). NO metabolites were reduced in IR while NaHS 
increased them which shows elevation of NO production. To assess possible mechanism of neuroprotection 
of NaHS, the antioxidant enzymes activity SOD and GPx were measured. IR alleviated both enzymes activity 
in compare with control and sham groups while NaHS increased antioxidant activity of brain in IR rats 
(P<0.0001). The trend of alterations of all parameters were similar in both gender and no difference was 
observed (P>0.05).Conclusion: NaHS protects brain tissue in renal IR injured male and female rats via 
activating antioxidant pathway. 
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Background and Aim: Acute kidney injury (AKI) is a prevalent clinical syndrome which occurs in 
hospitalized patients in intensive care unit. Renal ischemia reperfusion injury (IRI) is one of the most 
important cause of AKI. Consequent of renal IRI, several dysfunctions are occurred in other tissues 
as ‗remote organs‘ likes the lungs, liver, heart and brain. Brain injury in different levels includes of 
structural, biochemistry, inflammatory and behavioral are reported. NaHS as H2S donor has lots of 
beneficial biologic functions likes vasodilator, bronchodilator, and hypotensive. H2S functions 
modulated by changing protein expression of several signaling pathways likes inflammation, 
apoptosis, angiogenesis, metabolism and oxidative stress. The aim of this study was to investigate 
whether NaHS could protect brain tissue against renal ischemia-reperfusion injury in male and 
female rats and involvement of antioxidant enzymes as a possible activates mechanism.Methods: 
Forty-eight male and female Wistar rats weight 200-250 gr were divided into four groups: Control, 
Sham, IR and IR+NaHS. All rats were kept in animal room in 12:12 light: dark cycle and 
temperature of 22±0.5 °c with free access to water and rodent chow. Control rats were intact. Sham 
animals were undergoing of surgery, kidney were exposed without vessel clamping, IR groups 
received 45min ischemia by pedicle clamping followed by 24 h reperfusion, IR+NaHS groups 
received 100 mg/kg NaHS, ip, 10 min prior to reperfusion. Animals were deeply anesthetized then 
sacrificed and brain tissues were collected for measuring tissue MDA and NO levels and SOD, GPx 
activity. Results: The brain MDA as lipid peroxidation biomarker was increased in IR groups 
compared with control and sham groups (P<0.0001), NaHS reduced MDA level (P<0.0001). NO 
metabolites were reduced in IR while NaHS increased them which shows elevation of NO 
production. To assess possible mechanism of neuroprotection of NaHS, the antioxidant enzymes 
activity SOD and GPx were measured. IR alleviated both enzymes activity in compare with control 
and sham groups while NaHS increased antioxidant activity of brain in IR rats (P<0.0001). The 
trend of alterations of all parameters were similar in both gender and no difference was observed 
(P>0.05).Conclusion: NaHS protects brain tissue in renal IR injured male and female rats via 
activating antioxidant pathway. 
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Background and Aim: In previous studies, the role of ginkgo biloba in increasing of neurotrophic 
factor and improving of brain injury has been confirmed. In the current study, effects of ginkgo 
biloba after diffuse traumatic brain injury (TBI) was investigated 
Methods: Rats were assigned into five groups as follow: Sham, TBI, vehicle, ginkgo and TBI+ 
ginkgo. Brain injury was induced by Marmarou‘s method. Ginkgo biloba extract was administrated 
orally 1 and 24 hours after TBI. The neurological outcome (V.C.S) was assessed -1,,4, 24 hours after 
TBI. Also, Indexes of oxidative stress such as malondialdehyde (MDA) and total antioxidant 
capacity (TAC) were evaluated 24 hours after injury 
Results: Brain water content was less in ginkgo biloba- treated TBI group in comparison to vehicle 
and TBI groups. V.C.S was decreased significantly after trauma, and ginkgo biloba administration 
increased V.C.S after TBI compared to vehicle and TBI groups. The increasing MDA and 
decreasing TAC in TBI+ ginkgo group were lower than that in TBI and vehicle groups 
Conclusion: We suggest that the ginkgo biloba consumption after TBI could decrease brain edema 
and oxidative stress, and improve neurologic outcome. Therfore, ginkgo biloba prescription has 
neuroprotective effects following TBI. 
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Background and Aim: Neurotoxicity is an adverse effect of chemotherapy drugs on the central 
nervous system . the present study aimed to investigate the effects of losartan on the learning and 
memory impairment induced by cisplatin 
Methods: The study was conducted on 32 male Wistar rats, which were randomly divided into four 
groups as followes: (1) control that received tap drinking water and was injected by saline 
(1ml/kg/i.p), (2) cisplatin (3 mg/kg/once per week, i.p.), (3) cis+losartan (cisplatin 3 mg/kg/ i.p 
and losartan 20/mg/kg/ 3 week, P.O.), (4) losartan (losartan 20 mg/kg/3 week,P.O.). The drugs 
were administered for three weeks in all groups. Morris water maze and shuttle box was used to 
evaluate the memory and learning of animals. Besides, the tissue brain concentrations of 
malondialdehyde (MDA) and thiol were measured using biochemical tests.  
Results: According to results, the cisplatin group had longer escape latency and shorter time spent 
and traveled pathway in the target quadrant compared to the control group. On the other hand, 
losartan treatment significantly reversed the results of the spatial memory test. The biochemical data 
indicated that cisplatin increased MDA concentration and decreased thiol compared to the control 
group. On the other hand, losartan treatment significantly reversed the results of the spatial memory 
test. The biochemical data indicated that cisplatin increased MDA concentration and decreased thiol 
compared to the control group. In addition, the administration of losartan to the losartan alone and 
losartan plus cisplatin groups decreased the MDA level in the tissue brain and increased the thiol 
levels in the cortex and hippocampus tissues. 
Conclusion: Therefore, it was concluded that losartan could improve cisplatin induced memory 
impairment through affecting the oxidative status of the brain tis. 
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Background and Aim: Autism spectrum disorder is a developmental disorder that can affect 
sensory-motor behaviors while environmental enrichment (EE) reversed many autism-like 
symptoms. The present study aims to investigate the effect of environmental enrichment on the 
behavior alterations and neuron responses related to tactile stimulation of the prepubertal-
adolescence female and male rats exposed prenatally to valproic acid (VPA).  
Methods: Pregnant Wistar rats were exposed to intraperitoneal injection on embryonic day 12.5 
with VPA (500 mg/kg) to induce autistic-like effects or saline. From postnatal day (PND) 30 to the 
end of PND 63-65, all pups (males and females) were separately housed in the social continuous 
environmental enrichment (EE) or standard-setting (non-enrichment) condition. Then, the pups 
were divided into intact (Cont), EE, VPA, and VPA+EE groups. Behavioral experiments including 
social interactions and texture discrimination tests were done at PND 62. Responses of barrel 
cortical neurons to controlled mechanical deflections of whiskers were recorded using the 
extracellular single-unit recording technique at PND 63-65.  
Results: Data analysis showed that the performance of both male and female rats in the social 
interactions and texture discrimination tasks significantly decreased in the VPA group compared to 
the Cont rats (p<0.05). In this regard, enriched environment experience improved the behavioral 
performance in the VPA+EE compared to the VPA group. At the electrophysiological level, the 
barrel neural cortical spontaneous activity and response magnitude in the VPA+EE group increased 
compared to the VPA group (p<0.05).  
Conclusion: The results suggest that continuous environmental enrichment can attenuate VPA-
induced disturbances of performing tactile discrimination behavior and electrophysiology.  
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Background and Aim: Major depressive disorder is one of the most common diseases that leads to 
disability in personal, social and economic fields and severely affects the quality of life. This is so 
important that the World Health Organization has put the message of 2017: depression: lets talk. In 
depression. Osteoarthritis is the most common joint disease, that affects the synovial joints, which is 
clinically characterized by pain and limited function. The prevalence of osteoarthritis is strongly 
related to age, so it is not common in people before the age of forty, and its prevalence increases 
with age. Most people over the age of 70 have pathological changes in osteoarthritis in some joints 
(although asymptomatic). Another important issue is the prevalence of depression in the elderly 
population.  
Methods: This study was performed on 88 patients with osteoarthritis and their prevalence and 
severity of depression were measured according to the Hamilton questionnaire. Lexi interact 
program was used to evaluate drug interactions. 
Results: The prevalence of depression in the elderly with osteoarthritis was 85.22%. That is, out of 
88 people, 75 had depression. Also, in elderly patients with osteoarthritis of the knee and spine, the 
severity of depression was significantly higher than either alone. Depression scores were significantly 
improved after starting osteoarthritis treatment. (From 18.94 ± 9.74 to 17.12 ± 10.35). Also in 
housewives, the prevalence and severity of depression was significantly higher. The severity of 
depression and osteoarthritis grade were inversely related. They took NSAID drugs, had a higher 
severity and score of depression, and in 88 patients studied, 42% had C and D interference among 
their medications, with iron and heart medications being the most common.  
Conclusion: Due to the high prevalence of depression in the elderly with undiagnosed 
osteoarthritis, it requires clinical interventions between specialists in various fields, and also due to 
the high rate of drug interactions, a clinical pharmacist will be able to prevent these interactions. 
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Background and Aim: Background: Rhabdoid tumor is a poorly differentiated pediatric neoplasm, 
often affected children under three years. This tumor usually involving the central nervous system 
(CNS), kidney, and soft tissue.This case report presented a radiologically and histologically 
challenging case of extra-axial craniocervical junction rhabdoid tumor. 
Methods: Case presentation: We presented a 2-year-old girl with limbs weakness suffering from 
restlessness and neck pain for a month. On examination, left-side torticollis, quadriplegia and 
decreased muscles forces were detected. Cervical and brain magnetic resonance imaging (MRI) 
exposed the extra-axial craniocervical junction tumor with posterior fossa expansion. 
Results: Discussion: Rhabdoid tumors as the MRT (Malignant Rhabdoid Tumor) or either AT/RT 
(Atypical Teratoid/Rhabdoid Tumor) are rare embryonal tumors of children. In this case, both the 
pathology and radiologic characteristics were atypical, but its aggressive clinical course leads to a 
reassessment of the tumor. Most intracranial RT is located in the posterior fossa, nevertheless, the 
unique point of our case is its extradural presentation which has not been reported formerly. 
Conclusion: Conclusion: The malignant rhabdoid tumor should be a differential diagnosis of 
craniocervical junction extra-axial tumors. 
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Background and Aim: Levetiracetam (LEV) is a broad-spectrum antiepileptic drug with 
neuroprotective properties and novel mechanisms of action. Some evidence suggests that LEV may 
impact adult neurogenesis, but the results are controversial. The present study was aimed to evaluate 
the effects of LEV on the proliferation and differentiation of rat embryonic neural stem cells (NSCs) 
and to explore the role of GABAB or NMDA receptors.  
Methods: NSCs were isolated from rat fetal ganglionic eminence at embryonic day 14.5. The effects 
of LEV on viability, proliferation, neurosphere formation, and neuronal or astroglial differentiation 
of NSCs were assessed using resazurin, BrdU incorporation, immunocytochemistry, quantitative 
real-time PCR, and western blotting. Additionally, we addressed the relationship between treatment 
with NMDA and GABAB receptor antagonists (MK801 and saclofen, respectively) in combination 
with LEV on these parameters.  
Results: The data showed that LEV (50 μM) significantly increased the number (p< 0.01) and 
diameter of neurospheres (p< 0.05), enhanced proliferation (p< 0.01), and promoted neuronal 
differentiation, as revealed by significantly increased expressions of DCX and NeuN. On the other 
hand, the expressions of astroglial markers, GFAP and Olig2, were markedly reduced. The addition 
of MK801 (10 μM) significantly diminished neurospheres growth (p< 0.001), decreased the number 
of proliferating cells (p< 0.01), and reduced the number of new neurons (p< 0.001) but increased 
the astroglial cells (p< 0.001) induced by LEV. Co-treatment with saclofen (25 μM) did not 
significantly affect LEV-induced NSCs proliferation and differentiation.  
Conclusion: Our findings suggest that LEV may enhance rat embryonic neurogenesis mainly 
through an NMDA receptor-mediated mechanism. 
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Background and Aim: Healthy and adequate sleep is one of the most basic human needs and its 
lack has important consequences for health and socio-economic life. Despite advances in science in 
various fields of biology and medicine, the treatment of insomnia is still challenging A variety of 
sleeping pills also have side effects and do not improve daily performance convincingly. Non-
pharmacological treatments such as cognitive therapy, although they have found the first place, have 
their own drawbacks. 
Methods: The background of these difficulties is primarily due to the multiplicity of mechanisms 
related to the sleep-wake cycle Emotional systems, immune systems, and respiratory systems can 
each interfere with a comfortable sleep with their own mechanism. This has led to a variety of 
insomnia subtypes that vary from patient to patient. 
Results: We need a comprehensive explanation of issues to deal with and guide patients in a variety 
of situations. Fortunately, with the advancement of our understanding and knowledge, the most 
scientific advice can be provided for any questions. However, we still do not have definitive answers 
to some of the questions. For example, if a person has not been able to get enough sleep and energy, 
what is her duty at 6 o'clock in the morning? And for 8 am or 10 am? According to the general 
recommendation, should she fall asleep only at certain times and get up at a certain time? Should she 
avoid being at work? The response seems to vary depending on the pathogenic characteristics of 
each individual. It has recently developed a revolutionary closed-loop system in the treatment of 
refractory depression. This system is installed under the scalp and automatically stimulates the brain 
according to the individual's specific circumstances. Although refractory depression appears to be 
more complex than insomnia, it is itself the source of many diseases, therefore, we suggest that 
eventually, the effective treatment of insomnia will change in this direction.  
Conclusion: A comprehensive non-invasive treatment for insomnia using state-of-the-art 
technology may be the ultimate solution to insomnia. 
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Background and Aim: This study aimed to compare brain-behavioral systems, prospective 
memory performance and emotional schemas of nurses working in COVID-19 wards and nurses 
working in Non COVID-19 wards 
Methods: This is a causal-comparative study and its statistical sample includes 100 nurses, 50 
working COVID-19 wards and 50 in Non COVID-19 wards. They have participated in this research 
virtually by using the available sampling method through the questionnaires. Participants completed 
the Gray-Wilson Personality Questionnaire (Gray and Wilson, 1989), Prospective and Retrospective 
Memory Questionnaire (Crawford, Smith, Della Sala, Logie & Maylor, 2003) and Emotional 
Schemas Questionnaire (Leahy, 2002). Data was analyzed with SPSS 26 software using descriptive 
and inferential statistics including multivariate analysis of variance (MANOVA) 
Results: The results have shown that there is a significant difference between nurses in COVID-19 
wards and those in Non COVID-19 wards in both behavioral inhibition system and behavioral 
activation system. Nurses in COVID-19 wards obtained higher scores on behavioral inhibition 
system and they obtained lower scores on behavioral activation system than nurses in Non COVID-
19 wards, but in terms of other components, no difference was observed, also the mean score of 
nurses in COVID-19 wards is significantly higher in prospective memory indicating the poorer 
performance of nurses in COVID-19 wards. Likewise, guilt, blaming and rumination have 
significance level α=0.01, and it is higher in nurses in COVID-19 wards than nurses in Non 
COVID-19 wards 
Conclusion: According to the obtained results, a detailed study and review of nurses' situation, 
especially the ones working in COVID-19 wards, is of particular importance. 
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Background and Aim: Traumatic brain injury is a worldwide health problem that is the leading 
cause of death among young people in developed countries, in these countries, a large number of 
patients suffer from chronic physical disability. Due to the effect of Fluoxetine on the improvement 
of brain injury, this study was performed to investigate the neuroprotective effects of Fluoxetine on 
neurological scores, blood-brain barrier health and cerebral edema following induction of severe 
brain trauma in male rats 
Methods: Wistar rats under control concussion after induction of anesthesia and cannulation in 
trachea were released by snake method and 30 minutes later, Fluoxetine was injected 
intraperitoneally in different doses of 10, 20, and 40 mg. In the pre-traumatic times, immediately 
after recovery from induction, 24, 48 and 72 hours after trauma, Veterinary Coma Scale and Beam 
Walk and Beam Balance movement and balance tests were taken and recorded from rats. 
Results: The findings of this study show that brain injury caused by controlled diffuse shock causes 
edema of brain tissue, destruction of blood-brain barrier, changes in neurological scores and balance 
of the animal. Our findings also showed that Fluoxetine at doses of 10 and 20 mg could reduce 
these differences versus control group (p <0.001). It should be noted that Fluoxetine was not 
effective at doses of 40 mg (P>0.05). 
Conclusion: The overall results of this study showed that administration of Fluoxetine at doses of 
10, 20, and 40 improved neurological symptoms including improved motor function, improved 
blood-brain barrier status and cerebral edema in traumatized mice. As a result, this drug can have 
protective effects on neurons and may also be effective in clinical cases of traumatic brain injury, 
which requires further study. 
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Background and Aim: Parkinson's disease is one of the neurodegenerative diseases in the elderly. 
One of the most important factors is the defect of the mitochondrial enzymes. 
Methods: In this research, 35 male Wistar rats weighing (200-250 g) were chosen. They were 
randomly divided into five groups (n=7). The intranasal administration of (i.n.) MPTP-HCL 2mg/kg 
was used to create Parkinson's model. The first group or sham group received only saline as control. 
The second group received MPTP to make Parkinson's model. The third group received Levodopa 
10mg / kg intraperitoneally (IP) daily for 2 weeks, exactly 1 week after injection of the MPTP. The 
fourth group, received combined Levodopa 10mg/kg plus Benserazide 2.5mg/kg for 2 weeks. The 
fifth group was normal and did not receive any substance. After 4 weeks all rats were decapitated 
and their brain was ready for the ELIZA, studies. 
Results: The results showed that in combination (Levodopa plus Benserazide) therapy, behavioral 
amelioration was better than other groups. Enzymatic results showed that the MDA enzyme level in 
both treatment groups was not significantly different from Parkinson's group. However, the level of 
SOD and FRAP enzymes in the combined treatment groups was significantly different from the 
Parkinson's group and was close to the normal control group (p? 0/05). in the PD group and 
levodopa only the number of apoptotic cells in SNpc was significantly increased. 
Conclusion: increase in Levodopa in the brain leads to behavioral improvement. This can be due to 
decreased Levodopa and its metabolites in the serum. 
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Background and Aim: Recent studies show that gender may have a significant impact on brain functions. 
Men and women appear to have different strategies for decision making and memory encoding. Because the 
nervous system controls cognitive behavior, these sex-related functional differences may be associated to the 
sex-specify structure of the neuronal circuits in the nervous system. However, the reports of sex effects on 
spatial ability and synaptic plasticity in rodents are divergent and controversial. Here spatial learning and 
memory was measured in male and female rats by using Morris water maze (MWM) task. Moreover, to assess 
sex difference in hippocampal synaptic plasticity we examined hippocampal long-term potentiation (LTP) at 
perforant pathway-dentate gyrus (PP-DG) synapses.Methods: In the present study, 2-month-old male and 
female Wistar rats were used. A total of 15 male (8 for MWM and 7 for electrophysiology) and 15 female (8 
for MWM and 7 for electrophysiology) rats were used. The MWM test, a hippocampal-dependent test, is used 
to assess spatial learning and memory in rodents. after urethane anesthesia (1.5 g/kg, i.p), the rats were placed 
in a stereotaxic device for electrode implantation surgery and field potential recording. Using After the skull is 
exposed, small holes were drilled in the skull, and then two bipolar stimulating and recording electrodes were 
implanted in the right cerebral hemisphere. The electrodes were made of Teflon coated stainless steel (125 
µm diameter, Advent Co., UK). The coordinates for electrode placement were as follows (according to the 
Paxinos and Watson atlas of the rat brain. Stimulating electrode in the PP [:AP:− 8.1 mm from bregma, 
ML:+4.3 mm from midline, DV: 3.2 mm from the skull surface], and recording electrode in the DG granular 
cell layer [AP:−3.8 mm from bregma, ML:+2.3 mm from midline, DV: 2.7–3.2 mm from the skull surface]. 
To minimize damage to the brain, the electrodes were lowered very slowly (0.2 mm/min) from cortex to the 
hippocampus. Results: In MWM task, male rats outperformed female rats, as they had significantly shorter 
swim distance and escape latency to find the hidden platform during training days. During spatial reference 
memory test, female rats spent less time and traveled less distance in the target zone. Male rats also had larger 
LTP at PP-DG synapses, which was evident in the high magnitude of population spike (PS) potentiation and 
the field excitatory post synaptic potentials (fEPSP) slope.Conclusion: Taken together, our results suggest 
that sex differences in the LTP at PP-DG synapses, possibly contribute to the observed sex difference in 
spatial learning and memory. 
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Background and Aim: The modern world today, with its complex relationships that require closer 
to the machine system than anything else, in addition to physical complications, has also brought 
psychological problems to people. Most people are aware of the importance of maintaining their 
physical health and are assured of their physical health through methods such as regular exercise, 
proper nutrition and medical tests. But few people are aware of the importance of maintaining their 
mental health. Mental stress is beneficial to a certain extent for motivation, but the same stress if it is 
too high can cause physical problems such as high blood pressure, headaches, fatigue and may It is 
the beginning of mental disability in some people. Having psychological problems causes a person to 
be unable to communicate with his family. 
Methods: Research has shown that the families of veterans who are caring for their patients are 
much more anxious than other families. Research has also shown that the level of stress of veterans' 
children is much higher than other individuals and their families  
Results: Managing parents' behavior can prevent psychological problems in their families. 
Conclusion: The mentally ill person considers his behavior to be completely normal. Understanding 
that the patient's entourage causes them to lose sight of such perceptions that the patient has been 
deceived or intentionally harassed. The mentally ill have their own cycle, In other words, it can range 
from mild disorders to major crises, and the treatment of patients with the patient, according to the 
clinical characteristics of the type of disease, requires a special method. In neuroscience, we actually 
study all aspects of life because we know that all aspects are affected by each other.  
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Background and Aim: Since the 1970s, the rhesus macaque is a common model for investigating brain 
circuits related to visual processing. Although the macaque monkey is an excellent model for 
neurophysiological and behavioral studies, the use of novel biotechnological and imaging tools is limited in 
this primate model. Marmoset (Callithrix jacchus) is a new-world primate with a high fecundity rate and 
lissencephalic brain, and extensive investment has been made to combine biotechnological and genetics tools 
with neurophysiological and behavioral techniques to study cognition at the molecular, circuit, and behavioral 
levels. In the past decade, many laboratories have invested in developing techniques to study the biological 
basis of visual perception and action in marmosets.  
Methods: We used two male marmosets for all surgical and experiments procedures. A combination of head 
restraint/ recording chamber was implanted to fix the animal's head during oculomotor experiments. All 
surgical procedure was under sterile condition and anesthesia was induced with Lab-made inhalation masks. 
Chair Training was performed with a custom-made box that had a squeeze wall to help animals to sit on their 
chair. Eye calibration and fixation training was the first step towards electrophysiological recording from 
oculomotor structures. We used a very salient colored flickering stimulus to calibrate eye-tracking and 
measure eye direction more precisely. Then, we used extracellular recording and reverse correlation methods 
to estimate the Visual Receptive Field and Motor Field of superior colliculus neurons. We used electrical 
micro-stimulation (80-160 µA- 200 Hz) to evoke saccades and to confirm motor field locations estimated 
using single-unit recording and reverse correlation. 
Results: After eye calibration, fixation training started with 50ms small spots and fixation window of 8 
degrees, then the fixation time increased to 500ms and fixation window reduced to 5 degrees over days of 
training. As previously reported in macaques, marmosets SC also has a retinotopic representation of visual 
space. We recorded from the SC of behaving marmosets and we found that each SC represented the 
contralateral visual hemifield. Neurons in rostral parts of each SC represented frontal portions of the 
contralateral visual hemifield and as we tested neurons in more caudal parts of the SC, their VRFs 
systematically represented more peripheral portions of the contralateral visual hemifield. Medial parts of the 
SC represented upper portions of the visual field and lateral parts of the SC represented lower portions of the 
visual field.  
Conclusion: We improved current behavioral and electrophysiological techniques to record brain activity in 
head-fixed behaving marmosets in visual and oculomotor tasks.  
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Background and Aim: Brain trauma is one of the leading causes of death among young people 
worldwide today and one of the leading causes of hospitalization. Myricitrin (Myr) is a natural 
compound, a flavonoid glycoside, which has neuroprotective properties of flavonoids, especially 
their antioxidant effects., Suggests that they may have therapeutic potential to eliminate neuronal 
death following neurotoxicity in brain tissue, but its exact mechanism is not yet known. Therefore, 
in this study, we investigated the neuroprotective effects of myricitrin after induction of brain injury 
in rats and investigated its mechanism. Methods: Thirty minutes after traumatic brain injury 
induction by Marmarou free fall method, Myricitrin three different doses (10, 20 and 40mg/kg) were 
administered intraperitoneally. VCS of animals were recorded prior (pre), after (D0), 24 hours later 
(D1), 48 hours (D2) and 72 hours (D3) after TBI induction. Vestibulomotor tests were evaluated by 
Beam Walk (BW) and Beam Balance (BB) tests in similar fashion. To determine permeability of 
Blood-Brain Barrier (BBB) and brain edema 72 hours after TBI induction, Evans-Blue dye and Wet-
Dry methods were employed respectively. Cerebrospinal fluid (CSF) was collected 72 hours after 
TBI induction to evaluate the levels of MMP-9.Results: Our findings showed that traumatic brain 
injury causes cerebral edema and destruction of the blood-brain barrier, changes in the neurological 
and equilibrium scores of the animal, and a significant increase in MMP-9 (P <0.001). 10 and 20 
mg/kg Myr was able to eliminate these disorders compared to the control group, but at a dose of 20 
mg these changes were more pronounced (P <0.0001). Myricitrin at doses of 20 and 10 mg / kg 
decreased MMP-9 after 72 hours, but 40 mg / kg did not have a significant effect on behavioral and 
biochemical values. Conclusion: In view of the above considerations, it appears that myricitrin after 
induction of severe brain trauma at doses of 10 and 20 mg / kg has beneficial effects on severe 
traumatic brain injury by altering MMP-9 cerebrospinal fluid and improving blood-brain barrier. Be. 
This effect was more pronounced at a dose of 20 mg / kg. Therefore, it has a dose-dependent 
neuroprotective effect on brain trauma, which requires more molecular and biochemical work to 
understand the mechanism of effects. 
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Background and Aim: Previous studies show that sleep deprivation causes memory impairment, 
also inflammation has similar effect. So we decided to look at the combined effects of the combined 
effects of 24hours sleep deprivation and chronic injection of LPS on learning and memory in male 
rats. 
Methods: Animals were put into four groups: Ctrl (control), SD (sleep deprivation) 24hrs, LPS 
1mg/kg for 7days and LPS 2mg/kg for 7days. We deprived male rats for 24hours after 1 week 
injection of lipopolysaccharides (LPS), then Morris Water Maze (MWM) test was performed. 
Results: Our results show that sleep deprivation along with inflammation decrease learning and 
memory in MWM significantly (p<0.05). 
Conclusion: We conclude that combined sleep deprivation and inflammation have deleterious 
effects on learning and memory. 
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Background and Aim: Temozolomide (TMZ) is a cytotoxic prodrug that is structurally similar to 
Dacarbazine. It easily crosses the blood-brain barrier. It is spontaneously hydrolyzed to methyl 
triazenyl imidazole carboxamide (MTIC) in aqueous media with pH above 7. The MTIC then breaks 
down into a highly active cation and methylates the DNA strand at the O6 position of guanine. 
Methylation triggers the mismatch repair process, which eventually leads to apoptosis. In addition to 
a wide range of side effects of common cancer treatments (chemotherapy / radiation therapy) such 
as bone marrow suppression, blood complications, etc, in 70% of cancer patients, cognitive 
disorders have been reported and in about 50% of patients, a significant reduction in attention, 
learning and memory, and overall processing speed are observed. Various factors such as duration of 
treatment affect complications. In this study anxiety like behaviors, recognition memory, and 
avoidance memory in male mice which received TMZ were investigated.  
Methods: 16 male mice in the weight about 25 g were divided in to 2 groups including control and 
TMZ. TMZ was injected intraperitoneally for 3 days. At 7th-9th days the behavioral tests were 
performed. 
Results: According to the results of the Open field test and the Shuttle box test mice showed 
normal mood related behavior, locomotor activity and also avoidance memory. The results of Novel 
location and object recognition test showed significant impairment in recognition memory of TMZ 
group.  
Conclusion: We can conclude that administration of TMZ impairs recognition memory in acute 
phase but mood and avoidance memory may impair by delay or repeated administrations.  
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Background and Aim: Alzheimer‘s disease (AD) is a chronic neurodegenerative disorder, which 
can considerably cause dementia and threaten the quality of life. It commonly starts with losing 
short-term memory then clinical manifestations like disorientation, loss of motivation, problems 
with language progressively can appear. According to the studies‘ outcomes, AD can occur in both 
elder and young people. AD therapies are limited to several ordinary oral drugs but these drugs 
sometimes can be expensive, and usually unaffordable for individuals with the median household 
income. Alternatively, low therapeutic efficacy and bioavailability of drugs due to the blood-brain 
barrier and low brain permeability can be a restriction for common treatments. Despite all of these 
complications of drug delivery to the brain, the intranasal route appears to be an easy and treaty 
approach and from the nasal cavity, the nasal route is the most promising one for directing drugs to 
the brain.Methods: This systematic review was based on searching in national databases such as 
SID and international databases such as Scopus, PubMed, and Google Scholar. We searched for 
keywords such as Alzheimer's disease (AD), Intranasal, Blood-brain barrier, the central nervous 
system and found related articles. Therefore, with different strategies, we searched for articles in 
these electronic databases up to November 2021, but in the end, 10 eligible articles were chosen 
from 50 articles which we have found at first. Results: According to the studies and articles, 
Alzheimer‘s disease is affected by age, hypertension, genetic, and depression. AD's drugs are not 
only limited to several oral medications but also have low bioavailability due to brain protection 
mechanisms such as the Blood Brain Barrier and low permeability. Due to this fact the need for an 
efficient and alternative drug delivery system that can bring the drug to the target site is explicit. The 
transport of small molecules from the nasal cavity via olfactory epithelium and the nerve is 
customary. Therefore, the intranasal drug delivery pathway can be consider as an alternative route. 
Noninvasive IN delivery route occurs fast and can reduce drug systemic exposure and probable side 
effects, therefore, it can be more acceptable for patients.Conclusion: This review indicate that the 
intranasal drug delivery pathway can be consider as an efficient pathway to deliver drugs directly to 
the brain and enhance the bioavailability of medications and break the Blood-Brain Barrier 
limitation. 

Keywords: Alzheimer‘s disease, intranasal, blood-brain barrie, central nervous system 



 

337 
 

Count: 339 
Abstract ID: 9 
subject: Neural Injuries and Neurodegenerative Disorders: Traumatic Brain Injury 
Presentation Type: Poster 

The effect of ghrelin on the blood brain barrier, neurological score and 
brain edema after severe traumatic brain injury in male rat: a behavioral, 
biochemical and histological study 

Submission Author: Paniz Salek 

Paniz Salek1, Ali Siahposht-Khachaki2, Foroogh Bolandraftar1, Davood Farzin3 

1. Pharmacy Student, Mazandaran University of Medical Sciences, Ramsar Campus, Sari, Iran 
2. Department of Physiology, Faculty of Medicine, Mazandaran University of Medical Sciences, Sari, Iran 
3. Department of Pharmacology, Faculty of Medicine, Mazandaran University of Medical Sciences, Sari, Iran 

Background and Aim: Ghrelin is a gut-brain peptide secreted from the stomach and is an 
endogenous ligand for growth hormone receptors that plays a key role in regulating energy 
metabolism and homeostasis and has recently been shown to affect neurobiological behaviors. So, in 
this research project, the role of neuroprotection of ghrelin (Grl) in the traumatic brain injury and its 
effect on the level of matrix metalloproteinase-9 (MMP-9) and histological changes was investigated.  
Methods: Thirty minutes after traumatic brain injury induction by Marmarou free fall method, 
ghrelin three different doses (20, 40 and 80 µg/kg) were administered for three days 
intraperitoneally. VCS, Beam Walk (BW) and Beam Balance (BB) of animals were recorded in five 
days (pre TBI), TBI day (D0), 24 hours later (D1), 48 hours (D2) and 72 hours (D3) after TBI 
induction. Permeability of Blood-Brain Barrier (BBB) and brain water content was measured. CSF 
was collected 72 hours after TBI induction to evaluate the levels of MMP-9 and brain fixed in 10% 
formalin for staining with hematoxilin and eosin. Results: Our findings showed that ghrelin 
40µg/kg and 80µg/kg was able to eliminate these disorders compared to the control group, but at a 
dose of 80 µg/kg these changes were more pronounced (P <0.0001). Ghrelin at doses of 40 µg and 
80 µg/kg decreased MMP-9 after 72 hours, but 20 µg/kg did not have a significant effect on 
behavioral and biochemical values. The Grl 40 µg and 80 µg showed significant decrease edema and 
neuronal necrosis (P<0.05) also, showed significant decreased congestion, axonal degeneration and 
microglia proliferation (P < 0.05, P < 0.05 and P < 0.01, respectively). Conclusion: In view of the 
above considerations, it appears that Ghrelin after induction of severe brain trauma at doses of 40 
and 80 µg/kg has beneficial effects on severe traumatic brain injury by altering MMP-9 cerebrospinal 
fluid, blood-brain barrier and improving histophatological injury. This effect was more pronounced 
at a dose of 80 µg/kg. Therefore, it has a dose-dependent neuroprotective effect on brain trauma, 
which requires more molecular and biochemical work to understand the mechanism of effects.  
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Background and Aim: Temporal lobe epilepsy (TLE) is the most frequent type of localized epilepsy in adults, 
covering 60 to 75% of surgeries in patients with drug-resistant epilepsy. Difficulties in determining the 
epileptogenic side of the brain impose challenges in the resective surgery of associated temporal structures. The 
TLE has been found to affect many brain networks, including Default Mode Network (DMN). We investigated 
structural connectivity in DMN based on a graph theory approach, in order to identify the epileptogenic side of the 
brain in TLE patients. Methods: We recruited 35 patients (21 Left-TLE and 14 Right-TLE) and 20 healthy 
subjects as a control (HC) cohort with the data acquisition on a Siemens Magnetom Prisma 3T MRI system. The 

diffusion imaging protocol consisted of a single diffusion shell (1000 s/〖mm〗^3) of 64 volumes for each 

diffusion-gradient direction, and 5 reference volumes for null diffusion gradient (b0 s/〖mm〗^3) with a voxel 

size of 2×2×2 〖mm〗^3, TR/TE of 9600/92 ms. A reversed-phase encoding was additionally acquired for 
distortion correction of diffusion images. A high resolution T1 anatomical image was acquired for each case using 

the 3D magnetization-prepared rapid gradient-echo sequence (MPRAGE) with a voxel size of 1.1×1.1×1.0 〖mm

〗^3, TR/TE of 1840/2.43 ms, and flip angle of 8  ֠ . The data were processed using the MRtrix3 software package 

(http://www.mrtrix.org). The diffusion data were processed through the entire pre-processing pipeline including 
denoising, Gibb‘s ringing removal, geometric distortion correction, and bias-field correction. The multi-shell multi-
tissue algorithm of constrained spherical deconvolution (CSD) was applied for modeling the cerebrospinal fluid 
and white matter compartments with a maximum spherical harmonic order (Lmax) of 8. Following the initial 
processing, connectomes were generated and tractogram was subsequently constructed with 35 million 
probabilistic streamlines generation using the 2nd -order integration over the Fibre Orientation Distributions 
algorithm (iFOD2) and anatomically-constrained tractography (ACT). Using spherical-deconvolution informed 
filtering of tractograms (SIFT), a weight was assigned to each streamline, to make the measurement of connectivity 
biologically meaningful. Based on each subject's tractogram, we computed individual mean FA connectomes. A 
node selection for DMN based upon the AAL atlas was performed. The nodal degree features for all anatomical 
nodes in the DMN were extracted and compared across the three groups using one-way ANOVA statistics. The P-
values less than 0.05 were considered significant.Results: One-way ANOVA performed showed no significant 
difference in nodal degree of DMN between the left and right TLE groups. Compared to HC, Right-TLE showed 
significantly lower local nodal degree in right inferior frontal gyrus orbital part (ORBinf.R), right superior frontal 
gyrus medial orbital (ORBsupmed.R) and right posterior cingulate gyrus (PCG.R). Compared to HC, Left-TLE 
cohort showed significantly lower local nodal degree in left hippocampus (HIP.L) and left anterior cingulate and 
paracingulate gyri (ACG.L).Conclusion: According to the structural connectivity, there are significant differences 
in DMN nodes connectivity among the TLE patients compared to the control cohort. DMN regions with 
abnormal structural connectivity in TLE subjects corresponded with the epileptogenic brain sides. Based on our 
results, structural connectivity, as determined by local degree measure, may have a potential application in 
determining the laterality in cases of TLE. 
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Background and Aim: Temporal lobe epilepsy (TLE) is the most frequent type of focal epilepsy. Based on 
psychological and imaging assessments, TLE is a network disorder. We applied structural connectivity to 
diffusion MRI data of TLE patients as well as healthy individuals to investigate how global measures in brain 
networks are altered by the TLE. We examined structural connectivity in three major brain networks, 
including default mode (DMN), attention (ATN), and limbic (LIN) networks.Methods: Thirty-five patients 
(21 Left-TLE and 14 Right-TLE), as well as 20 healthy individuals as a control (HC) cohort, were recruited 
with the data acquisition on a Siemens Magnetom Prisma 3T MRI system. The diffusion imaging protocol 
consisted of a single diffusion shell (1000 s/mm2) of 64 volumes for each diffusion-gradient direction, and 5 
reference volumes for null diffusion gradient (b0 s/mm2). In addition, a reversed-phase encoding was used 
for distortion correction of diffusion images. We acquired a high-resolution T1 anatomical image using the 
3D magnetization-prepared rapid gradient-echo sequence (MPRAGE) with the imaging parameters of 

TR/TE of 1840/2.43 ms, and flip angle of 8    ֠  and voxel size of 1.1×1.1×1.0 mm3. MRtrix3 software 
(http://www.mrtrix.org) was used to process the data. Preprocessing steps performed on the diffusion data 
include denoising, Gibb's ringing removal, geometric distortion correction, and bias-field correction. Multi-
shell multi-tissue constrained spherical deconvolution (CSD) was implemented for modeling white matter 
structures. Whole-brain tractograms were calculated using anatomically-constrained tractography (ACT) with 
35 million streamlines seeded from the grey-white matter interface and filtered with spherical-deconvolution 
informed filtering of tractograms (SIFT) to 10 million streamlines. Each mean FA connectome was calculated 
individually. The node selection for DMN, AN, and LIN based upon the AAL atlas (Fig.1) was performed. 
The global features including global efficiency, mean clustering coefficient, and strength calculated for each 
network were extracted and compared across the three groups using one-way ANOVA statistics. The P-
values less than 0.05 were considered significant. Results: One-way ANOVA statistical test showed no 
significant difference in mean clustering coefficient of DMN and ATN among the three groups. Compared to 
HC, Right-TLE showed significantly lower mean clustering coefficient in LIN, lower global efficiency in 
DMN and ATN, and lower strength in DMN, ATN, and LIN. Compared to HC, Left-TLE cohort showed 
significantly lower global efficiency in ATN.Conclusion: According to the structural connectivity, there are 
significant differences in global features in DMN, AN, and LIN in TLE patients compared to the control 
cohort. Based on our results, structural connectivity, as determined by global measures, may have a potential 
application in determining the laterality in cases of TLE. 
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Background and Aim: Diabetes can impair mood and lead to anxiety and stress. Patients with type 
1 diabetes mellitus (T1DM) are reported with different levels of anxiety in various tasks. The present 
study aimed to investigate the effect of Citrullus colocynthis on anxiety-like behaviors. 
Methods: A total of 42 male Wistar rats (3-4 months old and weighing 200-250 g) were tested in the 
current study. Rats were randomly allocated into 3 groups of control, Diabetes, and Diabetes + 
Drug. The diabetic rats received Citrullus colocynthis extraction orally. The behavioral tests included 
the open field, elevated plus maze (EPM) tests. Data were analyzed using One way ANOVA via 
SPSS software version 22 
Results: Our results showed the protective effects of Citrullus colocynthis administration against 
anxiety-like behaviors. This is followed by STZ-induced diabetes in the open field and plus maze 
tasks.  
Conclusion: According to the findings of this study, the administration of 200 mg/kg C. 
colocynthis once per day for 40 days can lead to ameliorate anxiety impairments and antidiabetic 
effects such as increasing body weight and decreasing FBS. 
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Background and Aim: This study investigated the miR-429 and its target GATA4 alterations as 
well as autophagy mediators in ischemic stroke alone and in combination with chlorogenic acid. 
Methods: In the current study, we used I/R model rats underwent transient cerebral ischemia 
inducing by common carotid artery occlusion (CCAO) and reperfusion. Chlorogenic acid (30 
mg/kg, ip, intraperitoneally) was injected 10 min prior to ischemia and 10 min before reperfusion. 
Real time PCR was used to measure the gene expression of miR-429 in the cortex exposed to IR. 
GATA4 protein expression and three key proteins of autophagy, LC3-I,II, Beclin1 and p62, were 
detected by Western blot. 
Results: We observed increased miR-429 gene expression and decreased GATA4 protein 
expression in IR group. Further, autophagy was overactivated in the brain of CCAO rats as 
indicated by an increased ratio of LC3-II/I and Beclin1 protein expression, decreased expression of 
p62 after 24 h of reperfusion. Moreover, immunohistochemistry studies found that cerebral IR 
signi?cantly increased the ratio of total LC3 immonureactivity in the cortex tissue of male rats. 
Treatment with CGA significantly attenuated autophagic activity and reversed aforementioned 
molecule levels. 
Conclusion: Taken together, these results suggested that mir-429/ GATA4 pathway may involve in 
the brain cortex autophagy after cerebral IR insult as a potential mechanisms in therapeutic targets. 
CGA could attenuate autophagic activities probably through mediating the mir-429/ GATA4 
pathway as an effective therapy for someone afflicted with ischemia. 
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Background and Aim: Autism is a disorder that is characterized by abnormal communication and 
verbal behaviors. Symptoms of this disorder appear before the age of three. One in every 60 to 70 
births has a child with autism. In the field of etiology of autism, several hypotheses have been 
proposed. Recent studies have concluded that inflammation of parts of the brain is a major cause of 
autism. goal 1. Design of an autism diagnosis kit through miR146-a analysis in saliva goal 2. Analysis 
of miR146-a in the saliva of autistic children, before and after receiving ABA treatmentMethods: 
Among the clients of private centers, we randomly selected 40 autistic children under 6 years of age 
with an average IQ of 106. The criterion for their entry into the research was, not having any special 
medical and psychological problems and also not taking any special medicine. These children had no 
history of receiving any psychological treatment prior to our study. After obtaining written consent 
from their parents, we started the research. Before starting ABA treatment, children's saliva samples 
were collected for real-time PCR. Then we performed the intervention for 40 hours per week for 4 
months for the experimental group (20 people). After the last treatment session, saliva sampling was 
performed again and real time PCR was repeated and the results were compared with the control 
group.Results: To evaluate the expression of this miR and compare its expression before and after 
the intervention, real time PCR technique was used and the results were analyzed with Graphpad 
prism 6 Demo software. Analysis of the results showed that ABA intervention was effective in 
reducing miR146-a expression (p <0.05). Conclusion: Therapeutic interventions in various 
disorders can be considered as a type of epigenetic changes that improve various symptoms in 
patients. ABA intervention is one of the most effective and powerful interventions for autism. In 
this study, we used this treatment method and analyzed its effect with biological methods for the 
first time. In the initial hypothesis, we claimed that, of the thousands of microRNAs, miR 146 type 
a, because it plays a key role in inflammation, could also play an important role in the development 
of autism and be used as a diagnostic biomarker. To examine the specificity of this miR in autism, 
we selected 40 autistic children. Our hypothesis was that if this miR is specific to autism, we should 
see changes in the expression of this miR in the experimental group after receiving the ABA 
intervention in parallel with the improvement of the subtests in the GARS test. after receiving a 
specific therapeutic dose, we encountered a decrease in the level of this miR, which is evidence of 
the specificity of this miR in autistic children. In order to be able to use this biomarker as a 
diagnostic tool, we need to design a kit for it. Since this diagnostic biomarker is a kind of nucleic 
acid, the best option for making this diagnostic kit is RT-PCR kits.  
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Background and Aim: Mitochondria as one of the most important regulators of cellular 
metabolism are essential for neuronal survival and their function is impaired in many 
neurodegenerative diseases associated with cognitive affecting learning and memory decline. In this 
study, we will focus on practical pathways of accelerating or attenuating the function of Succinyl 
phosphonate (SP) as an α-ketoglutarate dehydrogenase complex (α-KGDHC) specific inhibitor 
during Alzheimer's disease (AD), whether it could delay the onset of AD pathogenesis or not.  
Methods: In the dorsal CA1 area male Wistar rat, amyloid-beta (Aβ) 25-35 was administrated 
bilaterally for 4 continuous days (5µg/2µl each side/day). Animals treated in 7 days after recovery 
periods of Aβ from the first injection as a post-treatment protocol or in day 1 half an hour later Aβ 
injection as a pretreatment model by a different dose of SP. References spatial memory was assessed 
by Morris's water maze task 
Results: From the behavioral results, it was revealed that SP could improve Aβ-induced learning 
and memory deterioration in an early stage of Aβ toxicity. Measurement of enzymes activity shows 
α-KGDHC activity reduced in Aβ treated group and SP administration could return this reduction, 
also GS and GDH activity was reduced in Aβ treated group, but it did not change by SP injection.  
Conclusion: Therefore, it is concluded that SP may have effective therapeutic effects in AD 
especially in the early phases of this disease. 

Keywords: Alzheimer‘s disease, Beta Amyloid, Mitochondrial, α-ketoglutarate dehydrogenase 
enzyme complex, spatial learning and memory  
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Background and Aim: Chronic stress increases the production of pro-inflammatory cytokines and 
oxidative stress in the brain, which underlay cognitive and psychological problems. In addition to 
the anti-depressants, vitamin D is known to act as an anti-inflammatory and anti-oxidative agent. 
This study investigates the specific effects of vitamin D in protecting hippocampus and pre-frontal 
cortex (PFC) against chronic mild stress (CMS)-induced activation of pro-inflammatory cytokines 
IL-6 and TNF-α and decreasing the activation of anti-oxidative enzymes super oxide dismutase 
(SOD) and glutathione peroxidase (GPx).  
Methods: Rats were exposed to CMS for 3 weeks. Two groups of rats received vitamin D (5 and 10 

g/Kg) and another received fluoxetine (5mg/Kg) along with CMS. Control groups were not 
exposed to CMS, but received similar treatments to CMS groups. Serum corticosterone and IL-6, 
TNF-α and SOD and GPx levels in the hippocampus and PFC were measured at the end of three 
weeks.  
Results: CMS significantly increased corticosterone, IL-6, TNF-α and decreased SOD and GPx 
levels (P<0.0001) in hippocampus and PFC. Vitamin D treatment reduced corticosterone levels 
(P<0.01), increased SOD (P<0.0001) and GPx (P<0.01) and decreased IL-6 and TNF-α (P<0.0001) 
levels in the hippocampus and PFC compared to rats treated with vitamin D vehicle. Vitamin D-10 
regulation of SOD and IL-6 levels was more effective than fluoxetine (P<0.0001 and P<0.01, 
respectively, in hippocampus).  
Conclusion: This study suggests that vitamin D effectively protects the key regions of the brain 
related to cognition and affective behavior, against the inflammation and oxidative stress caused by 
the chronic stress.  

Keywords: Chronic Mild Stress (CMS), pro-inflammatory cytokines, anti-oxidative enzymes 
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Background and Aim: LeDoux emphasized the sueparability and primacy of emotion by pointing 
out cases when subjects "evaluate" objects before identifying them. More important for the primacy 
of emotion is the fact, mentioned above, that connections from the subcortical emotional systems to 
the cognitive systems are stronger than connections from the cognitive systems to the emotional 
ones. LeDoux also stated that emotional feelings involved many more brain systems than thoughts. 
This is why emotions engulf and commit us so inflexibly while cognitively we can easily argue one 
position as well as another just for the sake of argument. Attempts at "emotion work," although 
sociologically important on the collective level, often meet with individual failure.  
Methods: Science Direct, Pubmed, CINAHL, PsycINFO, ProQuest, Web of Science, and Google 
Scholar (2000 through 2021) were searched for English-language studies using a list of keywords. 
The books about Psychology, Neuroscience and medicine were studied too. 
Results: LeDoux admitted to more confusion than consensus about the relation between emotion 
and cognition. He attributed much of this to the fact that neither term refers to real functions 
performed by the brain but, instead, to collections of disparate brain processes. However, earlier, 
LeDoux made clear that emotion and cognition are best thought of as separate but interacting 
mental functions mediated by separate but interacting brain systems. When certain brain regions are 
traumatized, animals, including humans, lose the capacity to evaluate the emotional significance of 
particular stimuli but retain the cognitive ability to perceive and identify them. These processes are 
separately processed in the brain. In line with the flexibility of cognition in contrast to emotion, 
systems involved in cognitive processing are not as closely connected with automatic response 
systems as those of emotion. Emotional meanings can begin formation before cognitive/perceptual 
mechanisms have completed their appraisals.  
Conclusion: Emotional and cognitive memories are registered, stored, and retrieved by different 
brain processes. Damage to emotional memory processes prevents an object with learned affective 
meaning (the sight of one's children or lover) from eliciting emotion. Damage to cognitive 
mechanisms prevents remembrance of where we saw the object, why we were there in the first 
place, and with we were whom. 
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Background and Aim: Traumatic brain injury (TBI) is the leading cause of death in children in the 
United States. Each year 37,200 children sustain a severe TBI, with up to 1.3 million life-years 
potentially adversely affected. Severe pediatric TBI is associated with significant mortality and 
morbidity. Children with traumatic brain injury (TBI) may develop swallowing impairment or 
dysphagia with possible deleterious consequences of compromised nutritional intake or aspiration 
with subsequent respiratory complications. 
Methods: Science Direct, Pubmed, CINAHL, PsycINFO, ProQuest, Web of Science, and Google 
Scholar (2000 through 2021) were searched for English-language studies using a list of keywords. 
The books about speech therapy and medicine were studied too. 
Results: Brain injury frequently affects the skilled coordination of the nerves and 26 different 
muscles in the neck and esophagus that are used during the normal swallowing process. A set of 
symptoms can result, called dysphagia. Dysphagia incidence figure of 5.3% across all pediatric head 
injury admissions. Incidence figures of 68% for severe TBI, 15% for moderate TBI, and only 1% for 
mild brain injury. Statistically significant differences were found between the dysphagic and 
nondysphagic subgroups on the variables of length of stay, length of ventilation, Glasgow Coma 
Scale (GCS), computed tomography classification, duration of speech pathology intervention, 
supplemental feeding duration, duration until initiation of oral intake (DIOF), duration to total oral 
intake (DTOF), and period of time from the initiation of intake until achievement of total oral 
intake (DI-TOF).  
Conclusion: Despite the low incidence of dysarthria and dysphagia across the entire TBI cohort, 
this sub-group may place longer-term burden on SLP services, having prolonged periods of 
ventilation, extended periods of hospitalization and a complex co-morbid clinical presentation 
compared with controls. The prevalence of co-morbid communication and swallowing impairments 
suggests a need for integrated rather than single discipline (i.e. dysphagia stream only) SLP services. 
Early detection of patients with swallowing dysfunction will be aided by these data, in turn helping 
to facilitate effective medical and speech pathology intervention via assisting the reduction of 
medical complications such as aspiration pneumonia. 
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Background and Aim: Recent extensive evidence indicates that air pollution, in addition to causing 
respiratory and cardiovascular diseases, may also negatively affect the brain and contribute to central nervous 
system diseases. The causes of neurodegenerative diseases are complex with likely contributions from genetic 
susceptibility and environmental exposures over an organism's lifetime. Exposure to ambient air pollution is a 
well-established determinant of health and disease. The Lancet Commission on pollution and health 
concludes that air pollution is the leading environmental cause of global disease and premature death. 
Epidemiological studies have provided evidence that traffic noise exposure is linked to cardiovascular diseases 
such as arterial hypertension, myocardial infarction, and stroke. Methods: ScienceDirect, Pubmed (2010 
through 2021) were searched for English-language studies using a list of keywords. The books about 
Psychiatric, neurology, medicine, environmental health and social were studied too.Results: Indeed, there is 
a growing body of evidence that links air pollution not only to adverse cardiorespiratory effects but also to 
increased risk of cerebrovascular and neuropsychiatric disorders. Despite being a relatively new area of 
investigation, overall, there is mounting recent evidence showing that exposure to multiple air pollutants, in 
particular to fine particles, may affect the central nervous system (CNS) and brain health, thereby contributing 
to increased risk of stroke, dementia, Parkinson's disease, cognitive dysfunction, neurodevelopmental 
disorders, depression and other related conditions. In addition to a variety of behavioral abnormalities, the 
most prominent effects caused by air pollution are oxidative stress and neuro-inflammation, which are seen in 
both humans and animals, and are supported by in vitro studies. Among factors which can affect neurotoxic 
outcomes, age is considered most relevant. Human and animal studies suggest that air pollution may cause 
developmental neurotoxicity, and may contribute to the etiology of neurodevelopmental disorders, including 
autism spectrum disorder. Noise is a nonspecific stressor that activates the autonomous nervous system and 
endocrine signaling. Persistent chronic noise exposure increases the risk of cardiometabolic diseases, 
including arterial hypertension, coronary artery disease, diabetes mellitus type 2, and stroke. Recently, we 
demonstrated that aircraft noise exposure during nighttime can induce endothelial dysfunction in healthy 
subjects and is even more pronounced in coronary artery disease patients. Conclusion: Air pollution 
exposure has been associated with increased expression of markers of neurodegenerative disease pathologies, 
such as alpha-synuclein or beta-amyloid, and may thus contribute to the etiopathogenesis of 
neurodegenerative diseases, particularly Alzheimer's disease and Parkinson's disease. Focus is applied to 
cadmium, lead, and mercury as significant contributors to central nervous system morbidity, and the 
application of numerous transgenic zebrafish expressing fluorescent reporters in specific neuronal 
populations or brain regions enabling high-resolution neurodevelopmental and neurotoxicology research. 
From a public health perspective, mitigation measures are urgent to reduce the burden of disease and 
premature mortality from ambient air pollution. 
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Background and Aim: There is a sex difference in vulnerability to PTSD and in response to 
therapeutic interventions. It has been shown that there is a relation between gonadal hormones and 
PTSD, this study aimed to understand the severity of PTSD-induced impairments after ovarian 
hormone deficiency and the influence of exercise on PTSD accompanied by ovarian hormone 
deficiency.  
Methods: Female adult Wistar rats were subjected to ovariectomy, PTSD, or combination 
ovariectomy plus PTSD. Twenty days after ovariectomy, PTSD was induced by single prolonged 
stress (SPS) model. The exercise started 14 days after SPS and continued for 4 weeks. Thirty minutes 
moderate treadmill exercise was planned for 5 days per week. Then followed by hippocampal BDNF 
and serum corticosterone measurement by Elisa kit. p<0.05 was considered as significant level.  
Results: The results showed that ovariectomy worsened the effect of SPS on hippocampal BDNF 
and led to greater increase in serum corticosterone in SPS rats. Exercise improved the alterations of 
hippocampal BDNF and serum corticosterone in SPS ovariectomized rats 
Conclusion: According to the results, exercise is effective to attenuate SPS-induced impairments in 
molecular and cellular responses even when the condition becomes more complicated with ovarian 
hormone deficiency. Therefore, exercise could likely be considered as a complementary intervention 
to strengthen other treatments. 
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Background and Aim: It has been shown that low estrogen status following menopause and 
ovariectomy, as well as low estrogen phase of menstrual cycle probably are associated with higher 
prevalence, more severity, complicated treatment, and poorer recovery of PTSD . However, there 
are also studies with different findings, therefore, the results about the effects of gonadal hormones 
on PTSD remain controversial and are not conclusive Insufficiently treated PTSD is a challenge and 
continues to be a burden on patients, the health care system, and society.  
Methods: Female adult Wistar rats were subjected to ovariectomy. 20 days after ovariectomy, single 
prolonged stress (SPS) model was used for PTSD induction. The exercise started 14 days after SPS 
and continued for 4 weeks(for 5 days per week, 30 minutes every day). after that, the hippocampal 
apoptotic markers were tested by RT-PCR. p<0.05 was considered a significant level.  
Results: The results showed that ovariectomy worsened the effect of SPS on hippocampal Caspase 
3 and BAX in SPS rats and Exercise improved the alterations of Caspase 3, and BAX in SPS 
ovariectomized rats 
Conclusion: exercise is effective to attenuate SPS-induced impairments in the hippocampus, in SPS 
alone groups and combination SPS plus ovariectomy groups. Therefore, exercise could likely be 
considered as a complementary intervention to strengthen other treatments.  
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Background and Aim: In the present study, based on the documentation and reasons, there is a 
controversial part about the neuroprotective effects of Zolpidem, whether Zolpidem have 
neuroprotective effects on Traumatic brain injury Trauma (TBI) by Marmaro Method. Therefore, in 
this study, we will investigate the effects of intraperitoneal injection (IP) of Zolpidem on 
neurological, cerebral edema and permeability of the blood-brain barrier scores after induction of 
severe brain trauma by Mr. Marmaro. 

Methods: Wistar rats were intraperitoneally received Zolpidem ( 0/5, 1 2؛  mg / kg) after induction 
of a brain injury. However, before induction of brain injury, animals were anesthetized and 
endotrachael intubation was often necessary before surgery. In the marmaro method, a stroke was 
induced and medication was injected half an hour after a stroke. VCS of the animal was recorded at 
0, 1, 2, and 3 days after the traumatic brain injury. Beam Walk and Beam balance tests were taken 
from the animal at that time. The level of permeability of the blood-brain barrier was checked by 
Evans Blue dye. After deep anesthesia and animal death, fixiation the cerebral hemispheres from 
different groups stained with Hematoxylin and Eosin. 
Results: Our findings did not conclude that traumatic brain injury causes brain edema and the 
blood brain barrier damage and changes in the neurological and balance scores of animals. However, 
Zolpidem at doses of 0.5 and 1 mg / kg could eliminate these disorders compared to control group 
(p <0.001). Of course, these changes were more significant at a dose of 0/5 mg. Edema and 
apoptosis in brain tissue also improved with zolpidem 0/5 mg. 
Conclusion: The results of this study showed that using zolpidem in 0/5 mg / kg doses can prevent 
further damage to the brain and improve neurological scores, BW, Vestibular motor function, 
cerebral edema, postoperative vascular permeability after Traumatic brain injury. 
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Background and Aim: Responsibility is a crucial concept in our moral and social thinking. Although 
responsibility is an abstract concept, it can be represented with concrete ideas via conceptual metaphor. 
Expressions like ―carries lots of responsibility,‖ ―shoulder that much responsibility‖ shows that 
responsibility can understand as a load on one‘s shoulder that she has to carry. Accordingly, this study 
tests the hypothesis that does putting a burden on someone‘s shoulder makes him more responsible or 
not. Methods: On each trial, 56 participants decide between risky situations that vary in amount, 
probability of win/lose that amount, and the ambiguity level in two conditions: ―self‖ and ‗group.‖ 
Participants have three options: act, not to act, and defer that choice to other members of their group. In 
self-trials, only the payoff of the decider is at stake, but in the group trials, every group member‘s gain is 
equally affected by the outcome of the decider. Each subject wears a vest with a load (0.5 kg) on each 
shoulder in half of the trials. Then the responsibility-taking/aversion measures by changes in deferring in 
self, compared with group trials.Results: The majority of participants choose to defer on the group 
trials more than on the self-trials. This difference between numbers of deferring in group and self 
conditions is termed as responsibility aversion. The results of this responsibility aversion are measured in 
the state of putting on the vest and the state of without putting vest for each participant. Scores subject 
by ANOVA with the repeated measure with the responsibility aversion in the form of putting on a vest 
and without putting on the vest as a within-subject factor. The ANOVA with repeated measure reveals a 
significant main effect of responsibility aversion, F (1, 52) =5.94, p=0.02, indicating that responsibility 
aversion scores are lower (responsibility-taking was greater) in the state of putting the vest on (M=2.98, 
SE=7.27) than in the form of without putting on the vest (M=5.88, SE=8.44). Furthermore, we estimate 
the attitudes toward risk, loss, ambiguity, and probability weights using a prospect theory model. Still, 
there are no significant main effects in any of these parameters in the state of putting on a vest and 
without putting on a vest. Conclusion: In line with an embodied perspective on cognition, findings 
suggest that putting loads on the shoulder makes individuals more responsible. We obtain evidence that 
the abstract concept of responsibility is linked to bodily experiences of feeling load on the shoulder. 
These findings are consistent with an embodied perspective on cognition which holds that 
representations of abstract concepts are grounded in sensorimotor processes. 
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Background and Aim: The purpose of the present study was to establish the item analysis and 
internal consistency of the Persian version of the Child Sensory Profile 2 in 2 groups of typical and 
atypical children (autism spectrum disorder and learning disabilities) aged 3 to 14 years.  
Methods: The sample of this study included 120 typical and atypical children aged 3 to 14 years 
who referred to schools and rehabilitation centers in Tehran were selected using multistage sampling 
method. To collect data, the Child Sensory Profile 2 questionnaire was used, which is a set of 
questionnaires of the Sensory Profile 2. To analyze the data, the discrimination index was used to 
determine the discriminant validity of the Child Sensory Profile 2, and the Cronbach's alpha 
coefficient was used to determine the reliability in terms of internal consistency.  
Results: Discrimination index was satisfactory for all the items of the Child Sensory Profile 2. The 
values of Cronbach's alpha ranged from 0.795-0.919 in typical children and 0.617-0.901 in autistic 
children, and 0.792-0.920 in children with learning disabilities. 
Conclusion: The Persian version of the child sensory profile 2 is a valid (discrimination with 
vulnerable populations) and reliable (internal consistency) tool for assessing sensory processing. 
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Background and Aim: The purpose of this study was to translate and cross-culturally adapt the 
original Sensory Profile 2 questionnaires to Persian and access the psychometric properties of the 
adapted questionnaires. 
Methods: The translation and cultural adaptation of the original questionnaires were carried out 
under the published guidelines. Furthermore, we employed the multiple methods to establish the 
validity and reliability of the Sensory Profile 2 questionnaires. We calculated the content validity, 
internal consistency, and test–retest, along with the standard error of measurement. The study 
included 1272 children, between 0 and 14 years old, without any disabilities. They were selected 
from child developmental centers and elementary and middle schools of Tehran, the capital of the 
Islamic Republic of Iran.  
Results: The item-level content validity index and the scale-level were satisfactory for all the items, 
quadrant, section, and factor of the Sensory Profile 2. The values of alpha for all questionnaires were 
ranged from 0.67 to 0.91. Furthermore, the test–retest reliability values for all questionnaires ranged 
from 0.72 to 0.95.  
Conclusion: The Sensory Profile 2-Persian version can considered as a valid and reliable tool for 
utilization in Persian-speaking children between 0 and 14 years old.  
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Background and Aim: Autism spectrum disorder (ASD) is a childhood developmental condition 
that affects social-emotional skills and communication. Sensory processing represents a significant 
factor in influencing the behavioral responses. However, it has been shown that children with ASD 
usually experience some sensory difficulties. The purpose of this study was to evaluate the sensory 
processing in children with ASD to identify which domains are mainly affected. 
Methods: The population of this study included 30 children with ASD aged between 1 to 5 years 
and 30 age- and gender-matched typically developing individuals. Sensory processing was assessed 
through a parent-reported questionnaire of the child sensory profile 2. Multivariate Analysis of 
Variance (MANOVA) was used to analyze the data.  
Results: The findings of this study showed that individuals with ASD had a significant difference in 
all sensory processing components of the sensory profile 2 compared with the age-matched peers 

(P<0.05), except for the two components named touch processing and body position (P˃0.05).  
Conclusion: Since the present study shows that there is a difference between a number of sensory 
processing components in children with ASD and typically developing peers, it is suggested that 
therapists should perform this test in other groups of vulnerable populations such as developmental 
delay, attention deficit hyperactivity disorder, learning disorder, infertility, and Down syndrome. 
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Background and Aim: Prognosis of Coronavirus disease 2019 (Covid-19) patients with vascular 
risk factors and certain comorbidities are worse. The impact of chronic neurological disorders 
(CND) on prognosis is unclear. We evaluated if the presence of CND in Covid-19 patients is a 
predictor of higher in-hospital mortality. We analyzed the association between CND, Covid-19 
severity, and laboratory abnormalities during admission as secondary endpoints. 
Methods: In this cross-sectional study, we included adult patients, aged 18 years or older, with 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), who were hospitalized in three free 
of charge hospitals of Taemin Ejtemai organizations, Markazi province, Iran, from February 20th, 
2020 to September 22nd, 2021. CND was defined as those neurological conditions causing 
permanent disability. We assessed demography, clinical variables, Covid-19 severity, laboratory 
parameters, and outcome. The primary endpoint was in-hospital all-cause mortality, evaluated by 
multivariate Cox-regression log-rank test. We analyzed the association between CND, covid-19 
severity, and laboratory abnormalities. 
Results: We included 785 patients, 42.3% female, aged 68.2 years in mean. CND was present in 127 
(16.1%) patients. Patients with CND were older, more disabled, had more vascular risk factors and 
comorbidities and had fewer clinical symptoms of Covid-19. They presented 1.43 days earlier to the 
emergency department. The presence of CND was an independent predictor of death (HR 1.12, 
95% CI: 1.433-4.281) but not a severer Covid-19 disease (OR: 1.8, 95% CI: 0.54-3.122). The 
frequency of laboratory abnormalities was similar. 
Conclusion: The presence of CND is an independent predictor of mortality in hospitalized Covid-
19 patients. That was not explained by a worse immune response to Covid-19 or by differences in 
the level of care received by patients with CND. 
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Background and Aim: As a result of industrializing lives in the last decades, the ancestral worms of 
an intestinal ecosystem have been widely removed. It has been caused allergic inflammatory and 
autoimmune inflammation disorders such as depression, anxiety, schizophrenia, etc. Moreover, 
neurodegenerative age-associated diseases including, Alzheimer's disease, MS, Parkinson's disease, 
and dementia, may occur by getting older. On the other hand, intestinal inflammation can be 
suppressed through alteration of gut microbiota by helminth colonization. Hence, in this review, we 
discuss whether worm infection has an effect on the protection of neurologic inflammation 
disorders or not? 
Methods: We searched related Mesh keywords in Google Scholar, Scopus, and Sciencedirect 
databases. 40 articles were selected according to the titles and abstracts. Finally,10 articles were 
included in this review according to their full texts.  
Results: According to animal studies, helminth infections have a powerful immunomodulatory 
activity, which causes changes in other immune responses. Moreover, helminth therapy is effective 
against age-related inflammation such as dementia. Chronic helminth infections are able to improve 
inflammatory reactions which can be helpful in the treatment of autoimmunity disorders, and 
neuropsychiatric disorders.  
Conclusion: Based on studies and anti-inflammatory properties of helminth, therapeutic potential 
helminth therapy can modulate immune responses in autoimmune and neurologic inflammation 
disorders such as MS, dementia, schizophrenia, Alzheimer's disease, etc. This modern treatment is 
not common all over the world yet, but it can be a promising therapy for mentioned diseases. We 
recommend more investigation is needed about which worm is better to use in helminth therapy in 
neurologic inflammation disorders such as dementia.  

Keywords: Based on studies and anti-inflammatory properties of helminth, therapeutic potential 
helminth therapy can modulate immune responses in autoimmune and neurologic inflammation 
disorders such as MS, demen 
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Background and Aim: Human dermal fibroblasts (HDF) can be reprogrammed through different 
strategies to generate human induced pluripotent stem cells (hiPSCs) for individuals with autism 
spectrum disorders (ASD). However, most of these strategies require high-cost materials and 
specific equipment that is not readily accessible in most laboratories. Hence, liposomal and virus-
based techniques can replace with Polyethylenimine (PEI)-mediated transfection to overcome these 
challenges. Previous studies confirmed that PEI could transfect a variety of differentiated 
mammalian cell types. However, few researchers have addressed the PEI's ability to transfect HDF 
cells. For the first time, this study used PEI reagent to transfer oriP/EBNA1-based vector into 
HDF cells to produce hiPSC lines for assessing cellular pathologies in individuals with ASD. 
Methods: We first described conditions allowing the efficient transfection of HDF cells with low 
cytotoxicity and without the need for particular types of equipment and therefore optimized several 
parameters relevant to transfection procedure. We then monitored the effect of different N/P ratios 
on transfection efficiency and cytotoxicity using flow cytometry and fluorescent microscopy.  
Results: Administrating immunofluorescence imaging, flow cytometry and MTT assay, we found 
that transfection efficiency was affected mainly by plasmid DNA (pDNA) concentration, PEI 
concentration, order of combining reagents, serum content of polyplexes, and the duration of serum 
starvations. Moreover, using the optimized condition, we found that the N/P ratio of 3 achieved the 
highest percentage of HDFs positive for pGFP (~40%) with minimal cell toxicity. We finally 
generated hiPSCs using optimized protocol and oriP/EBNA1-based vectors and confirmed hiPSC 
formation by the following characterizing tests: Alkaline Phosphatase (AP) staining, 
immunocytochemistry (ICC) assay, Real Time PCR analysis, in vitro differentiation into three germ 
layers, and karyotyping test. 
Conclusion: In conclusion, our results indicated that 25kD branched PEI could efficiently transfect 
HDF toward generating hiPSCs via the application of the optimized condition and N/P ratio for 
investigating cellular and molecular pathologies in individuals with ASD. 
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Background and Aim: Methamphetamine (MA) and 3,4-methylenedioxymethamphetamine 
(MDMA) are psychoactive drugs which are mainly used for recreational purposes. Both MA and 
MDMA are central nervous system stimulants which are classified as monoamine neurotransmitter 
reuptake inhibitors. Both of them have strong cytotoxic effects on dopaminergic and serotonergic 
neurons.  
Methods: The present work has investigated, measured, and compared cytotoxic, necrotic, 
apoptotic, and autophagic effects of MA and MDMA on B104-1-1 (neuronal) and U-87 MG (glial) 
cell lines by fluorimetry followed by fluorescence microscopy.  
Results: The results showed that MDMA displays stronger cytotoxic, necrotic, apoptotic, and 
autophagic effects than MA on both cell lines in equimolar concentrations. They also indicated that 
necrotic, apoptotic, and autophagic effects of MDMA are more prominent on B104-1-1 than U-87 
MG cells in equimolar concentrations.  
Conclusion: It seems that in equimolar concentrations, MDMA has stronger neurodegenerative 
effects on neuronal cells than glial cells compared with MA. 
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Background and Aim: Brain trauma is one of the leading causes of death for young people 
worldwide today and one of the most important causes of hospitalization. Aripiprazole (ARP) is a 
third-generation atypical antipsychotic drug that exhibits neuroprotective and antidepressant effects 
by enhancing the recovery of dopaminergic neurons in stroke. But its exact mechanism is not yet 
known. Therefore, in this study, we investigated the neuroprotective effects of aripiprazole after 
induction of brain inflammation in rats and investigated its mechanism of action. 
Methods: Wistar rats received different doses of aripiprazole (0.1, 0.5, 1 mg / kg) intraperitoneally 
half an hour after Marmaru induction of stroke. Animal VCS was recorded at the time before the 
blow (pre) immediately after the blow (D0), the first day after the blow (D1), and the second day 
after the blow (D2), the third day after the blow (D3). Beam Walk and Beam Balance tests were 
performed on the animal during these times. Evans dye was used to evaluate the permeability of 
blood-brain barrier after induction of stroke. After 72 hours, the animal's head was removed under 
deep anesthesia and used for histological tests and staining with hematoxylin and eosin. 
Results: Our findings showed that trauma-induced concussion causes cerebral edema and 
destruction of the blood-brain barrier and changes in the neurological and equilibrium scores of the 
animal and histological changes (P <0.001). However, administration of aripiprazole at doses of 0.5 
and 1 mg / kg was able to eliminate these disorders compared to the control group, although at a 
dose of 1 mg these changes were more pronounced (P <0.001). Administration of aripiprazole at 
doses of 1 and 0.5 mg / kg after 72 hours reduced axonal degeneration, tissue edema, congestion, 
proliferation of microglia, but the dose of 0.1 mg / kg could not have a significant effect on 
behavioral and histological values (P > 0.05).  
Conclusion: Considering the above considerations, it seems that aripiprazole after induction of 
severe brain trauma with doses of 0.5 and 1 mg / kg has beneficial effects on severe brain trauma 
damage such as axonal degeneration, tissue edema, congestion, proliferation of microglia. Improves. 
This effect was more pronounced at a dose of 1 mg / kg. Therefore, it has a dose-dependent 
neuroprotective effect on brain trauma, which requires more molecular and enzymatic work to 
understand the mechanism of effects. 
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Background and Aim: People are facing risky decision-making in many contexts of their everyday 
life. Not only do they rely on their own previous experience, but they also try to observe and learn 
or imitate others' behavior to choose between their options. Contagion of behavior and preferences 
has been previously studied by many groups in lots of its aspects. These studies suggested that risky 
preferences of subjects will become more similar to the person they are trying to predict (the 
observee) - whether it is rewarding for them or not. The question that remained unanswered is the 
effects of the observee's status on preferences contagion in economic decision-making. In other 
words, how priming on the observee's performance would change the behavior of a subject who 
tries to predict their decisions? 
Methods: In this study, we ran a behavioral experiment and two questionnaires to answer how a 
winner or loser priming on the observee would change the preferences contagion of the subjects in 
risky decision-making. Fifty subjects participated in a risky decision-making task with two types of 
blocks: first, self blocks in which subjects decide between a safe option and risky option, second, 
prediction blocks in which subjects predict the decision of an observee in the same decision 
problem. Before each prediction block, there is priming information regarding the observer's status - 
winner or loser. Not priorly known by subjects, each observee can be a risk-averse or a risk-seeking 
agent. This experiment aims to analyze how winner/loser priming affects subjects' risk preferences 
after predicting a risk-averse/seeking observee. 
Results: Aligned with the previous findings in this field, we found a significant contagion in both 
risk-averse and risk-seeking observees. Although when the observee is a loser and risk-seeking, this 
contagion is not seen. We have additionally found that the subjects predict the decisions of a winner 
significantly better than a loser. Moreover, although most of the subjects have risk aversion in their 
initial preferences, they predicted a risk-averse loser observee - which is more similar to their 
preferences - significantly less than the other conditions. They have also reported less confidence in 
their predictions in these blocks. 
Conclusion: Altogether, we found that the status of an observee is correlated with the risk 
preferences contagion in subjects. The data also shows that subjects are more successful in 
predicting the decisions of other subjects when they think s/he is a winner. 

Keywords: Behavioral Contagion, Priming Effect, Risk Preferences, Social Learning, Value-Based 
Decision-Making 
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Background and Aim: Alzheimer's disease (AD) is one of the major reasons for dementia. Beta-
amyloid (Aβ) accumulation in the brain is the first event in the process of AD, which plays a pivotal 
role in the increase of oxidative stress and the death of nerve cells. Cacao, a food of plant origin 
(Theobroma cacao), is a rich source of flavonoids that with its antioxidant properties, has useful 
potential for age-associated cognitive decline. Therefore, in the present study, we examined the 
therapeutic effect of Cacao on Aβ-induced impairments in the hippocampal synaptic plasticity in 
AD model rats. 
Methods: The rats were randomly divided into six groups with ten rats in each group: control, sham 
(intracerebroventricular (ICV) injection of phosphate-buffered saline), Alzheimer (ICV injection of 
Aβ solution), control+ (0.5 g/kg of Cacao), prevention (0.5 g/kg of Cacao before the ICV injection 
of Aβ), and treatment (0.5 g/kg of cacao after the ICV injection of Aβ). The Cacao was 
administered for 60 days by oral gavage. Long-term potentiation (LTP), a principal form of synaptic 
plasticity, in the PP-DG pathway of the hippocampus was induced by using high-frequency 
stimulation (HFS) to quantify the excitatory postsynaptic potential (EPSP) slope and population 
spike (PS) amplitude of the evoked field potential in granular cell synapses of the dentate gyrus 
(DG).  
Results: Alzheimer rats exhibited a significant decrease in their EPSP slope and PS amplitude as 
compared to the control group, while Cacao administration in the prevention and treatment rats 
improved LTP compared to the Alzheimer group. 
Conclusion: The findings of the present study demonstrate that Cacao can prevent synaptic 
plasticity impairment caused by Aβ. These effects are likely due to the antioxidant properties of 
Cacao and its ability to scavenge free radicals. 
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Background and Aim: Alzheimer‘s disease (AD) is a neurodegenerative disease leading to 
cognitive and memory impairment. Beta-amyloid (Aβ) stimulates the types of activated oxygen and 
causes oxidative stress and the death of nerve cells. Cacao, a food of plant origin (Theobroma 
cacao), is a rich source of flavonoids that with its antioxidant properties, has useful potential for age-
associated cognitive decline. Therefore, in the present study, we examined the therapeutic effect of 
Cacao on Aβ-induced memory impairments in AD model rats. 
Methods: The rats were randomly divided into six groups with ten rats in each group: control, sham 
(intracerebroventricular (ICV) injection of phosphate-buffered saline), Alzheimer (ICV injection of 
Aβ solution), control+ (0.5 g/kg of Cacao), prevention (0.5 g/kg of Cacao before the ICV injection 
of Aβ), and treatment (0.5 g/kg of cacao after the ICV injection of Aβ). The Cacao was 
administered for 60 days by oral gavage. Following treatments, the animals‘ learning and memory 
were investigated using passive avoidance learning (PAL) task, Morris water maze (MWM), and 
novel object recognition (NOR) tests. 
Results: The results demonstrated that A? significantly enhanced escape latency and the Swimming 
Distance in the MWM, decreased step through latency, and increased time spent in the dark 
compartment in PAL. Cacao ameliorated the A?-infused memory deficits in both MWM and PAL 
tests. Administration of Cacao in the A? rats increased the discrimination index of the NOR test. 
Conclusion: The findings of the present study demonstrate that Cacao can improve memory and 
learning impairment following Aβ infusion. These effects are likely due to the antioxidant properties 
of Cacao and its ability to scavenge free radicals. 
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Background and Aim: Hesperidin is a flavonoid rich in citrus fruit peel. Anti-oxidative and 
immunomodulatory and ani-apoptotic activities in central nervous system has been shown by this 
molecule. These properties makes it a viable treatment for neurodegenerative diseases like 
Alzheimer‘s disease, Huntington, Parkinson‘s and dementia. However, the exact mechanism of this 
molecule has yet to be elucidated. Therefore, this study is intended to show the neuroprotective 
activity of Hesperidin in animal model of traumatic brain injury (TBI). 
Methods: thirty minutes after traumatic brain injury induction by Marmarou free fall method, 
Hesperidin three different doses (25, 50 and 100mg/kg) were administered intraperitoneally. VCS of 
animals were recorded prior (pre), after (D0), 24 hours later (D1), 48 hours (D2) and 72 hours (D3) 
after TBI induction. Vestibulomotor tests were evaluated by Beam Walk (BW) and Beam Balance 
(BB) tests in similar method. To determine permeability of Blood-Brain Barrier (BBB) and brain 
edema 24 hours after TBI induction, Evans-Blue dye and Wet-Dry methods were employed 
respectively. Cerebrospinal fluid (CSF) was collected 72 hours after TBI induction to evaluate the 
activity of anti-oxidative enzymes like superoxide dismutase (SOD), catalase (CAT) and glutathione 
peroxidase (GPx).  
Results: our Findings has shown that inducing TBI can cause decline in VCS, cerebral edema, BBB 
dysfunction, vestibulomotor impairment, and decrease in CSF SOD, CAT and GPx activities. 
Nevertheless, i.p administration of Hesperidin in 25 and 50mg/kg can attenuate these finding. Also, 
Hesperidin effectively increased SOD, CAT and GPx activities in CSF. All findings were more 
noticeable in 50mg/kg Hesperidin dose. 
Conclusion: Single dose of Hesperidin (25 and 50mg/kg) can effectively increase the activity of 
anti-oxidative enzymes and attenuate the injury induced by trauma. Although, all effects were more 
pronounced with 50mg/kg Hesperidin. 
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Background and Aim: Lateral hypothalamus (LH), where produces orexin, has a critical role in 
bodies solutions homeostasis. LH lesion causes adipsia and its stimulation increases water intake. 
The purpose of this study was to investigate the effect of Intracerebroventricular (ICV) injection of 
orexin-A on water drinking behavior in water-deprived rats. 

Methods: 32 male Wistar rats (220–250 g) were used and divided into 4 groups: 1. Control (no 
injection), 2. Vehicle (Vehicle, 5 µl), 3. Orexin-A (30 µg/rat), 4. SB-334867 (OX1 receptor selective 
antagonist, 30 µg/rat). After microinjection of drugs or vehicle in the lateral right ventricle, each rat 
was placed individually into the metabolic cage and the amount of water intake, the delay time for 
water intake, and the referral number for water intake were recorded for 4 h. 
Results: This study showed that ICV administration of orexin-A increased both water intake and 
the referral number for water intake in water-deprived animals (p<0.05). On the other hand, ICV 
administration of SB-334867 decreased water intake compared to vehicle group. However, the delay 
for water intake and the referral number for water intake were unchanged. 
Conclusion: It may be concluded that orexin-A plays a regulatory role on water drinking at water-
depriving state. 
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Background and Aim: Introduction: Snooker is a kind of Cue sport, also known as billiard. 
Snooker players must acquire many physical and mental abilities for better performance. Balance is a 
main element that plays an important role in a stable standing posture and accuracy of the shoot. 
However, it has not been evaluated in snooker players following Pilates exercises. The recent studies 
showed that Pilates exercises can strengthen the core muscles like a firm foundation for a successful 
limb function and improving balance. Purpose: The purpose of this study was to investigate any 
possible improvement in balance in snooker players following Pilates exercises.  
Methods: Methods: In this experimental study, 30 male snooker players were divided into the 
Pilates (n=15) and control groups (n=15) by simple randomization. The Pilates group performed the 
mat Pilates exercises 3 sessions per week which consist of about 30 minutes of Pilates training in 
addition 1-hour of routine snooker training per session for 6 weeks. The control group performed 1-
hour routine snooker training 3 sessions per week at the same period of time. To assess the players' 
balance, the Stork balance test was used before and after the exercises. 
Results: Results: The finding of the current study showed that Stork balance test scores were 
significantly increased (p<0.05) in the Pilates group compared with those of the control group. 
Conclusion: Conclusion: Six weeks of mat Pilates exercises improve the snooker players' balance 
ability. Since balance plays an important role in accuracy of the shoot in snooker players, it needs to 
be considered during training of snooker to reach a better performance. 
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Background and Aim: In December 2019, cases of acute respiratory infection with symptoms of 
pneumonia were reported in Wuhan, China, caused by a novel virus of the coronavirus family that became a 
worldwide pandemic and was called Covid-19 by the World Health Organization. Several studies have 
described common clinical manifestations including fever, dry cough, diarrhea, and fatigue. Recently scientists 
confirmed that neurological and cognitive symptoms in addition to respiratory involvement. Neurologic 
symptoms included headache, stroke, seizures, impaired consciousness, ataxia, vertigo, and symptoms of the 
peripheral nervous system include taste disturbance, olfactory disorder, and light. According to the short 
duration of appearance of this disease and lack of access to sufficient scientific resources in Iran and the 
world, we decided to collect cases and study their neurological complications to achieve a comprehensive and 
accurate database. 
Methods: This is a retrospective, observational case series. Data were collected from February 1, 2020, to 
February 1, 2021, Including 540 Covid-19 patients‘ clients or hospitalized in Shahid Mohammadi Hospital in 
Bandar Abbas, Iran. The current study is based on the information contained in the medical records of all 
patients with Covid-19 that was confirmed by PCR. The variables of the study were the presence of 
neurological symptoms, age, sex, the severity of common symptoms of Covid-19, clinical data, underlying 
disease, the time interval between the start of treatment and the onset of symptoms, the results of 
inflammatory tests, and the severity of lung involvement 
Results: Prevalence neurological symptoms of 540 patients included headache (16.7%), Vertigo (6.9%) Loss 
of smell and taste (10.2%), Muscular pain (33.9%). Our laboratory data shows that neurological symptoms are 
more common in patients with mild CRP (<38) and LDH (400-800). The highest incidence of neurological 
symptoms included headache, vertigo, muscular pain, and loss of smell and taste with a frequency (65.6%, 
62.2%, 60.1%, 63.6%, respectively). Less than 7 days after the start of treatment is the onset of clinical 
symptoms. Also, in more time from 14 days, the lowest prevalence of neurological complications was 
observed. 2 to 3% of cases with a history of blood disease, heart disease (8 to 10%), Blood pressure (13 to 
24%), respiratory disease (3 to 13%), Diabetes mellitus with Symptoms (13 to 15%), diabetes mellitus without 
Symptoms (3 to 9%), asthma (3 to 8%) and kidney disease (2 to 8%) had one of the neurological 
complications. 
Conclusion: The present study suggests that Covid-19 affects the nervous system, which is more common in 
severe infections. Therefore, this study can help inform physicians about neurological manifestations and 
their association with other dependent variables, including inflammatory. 
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Background and Aim: Spinal cord injury (SCI) as a critical crash results in neuron degeneration. SCI 
consists of a two-step process involving a primary mechanical injury followed by an inflammatory process 
and apoptosis. Secondary insult is characterized by further destruction of neuronal and glial cells, and leads to 
expansion of the damage, so that the paralysis can extend to higher segments. With the identification of 
mechanisms that either promote or prevent neuronal inflammation and apoptosis come new approaches for 
preventing and treating Neurodegenerative disorders. On the other hand, Melatonin, which is also called 
―dark hormone‖ is released from the pineal gland and is well known for its role in regulating biological 
rhythms in all mammals. Recently function of melatonin as an antioxidant is more emphasized by researchers, 
Recent findings also have shown a reciprocal interaction between gonadal hormones and the nervous system, 
Furthermore Sesame seeds have also been used traditionally to treat inflammatory disorders. Additionally, 
new activities of p53, one of the most famous regulator cell death are regulation of reactive oxygen species 
(ROS). In order to find the co-effects of exogenous Melatonin, sesame oil, and gonadal steroid deprivation 
on P53 in Spinal cord injury, the present research was done.Methods: Thirty adult female Wistar rats (200-
250 g) were used in this study. The animals were randomly divided into five groups of six mice, including 
(OVX), OVX+SCI, OVX+SCI with sesame oil, OVX+SCI+ with Melatonin, OVX+SCI with Sesame oil 
and Melatonin, sham and control. Three weeks after OVX, Spinal cord injury was performed by placement of 
an aneurysm clip, extramurally at the level of T9-T10. By detecting score one based on the Basso, Beattie, and 

Bresnahan (BBB), the sesame oil administration was started (4 ml/kg/day as IP /three weeks). Melatonin 
(Sigma, St. Louis, MO, USA) was dissolved in absolute ethanol and diluted in saline solution (final 
concentration of ethanol was 0.5%). Rats were injected subcutaneously with melatonin at doses of 10 mg/kg 
body weight. Starting one day after the operation, rats (SCI+MT,SCI+MT+Ex) were injected twice a day 
(07:00, 19:00) until sacrifice. On day 42 by using western blotting, P53 level in the ischemic spinal cord tissues 
were studied. Histologic changes in level of spinal cord injury were studied by using Luxol fast blue staining. 
Statistical tests were used to analyze the data and the P value less than 0.05 was considered to be significant.  
Results: Clinical symptoms in SCI animals after sesame oil and melatonin treatment were significantly 
decreased (P<0.05) as compared to control ones. In addition, the level of the P53 in treated animals was 
significantly less than that in non-treated animals (P<0.01). The result of the animals that received sesame oil 
and Melatonin significantly demonstrated less demyelination compared OVX+SCI (P<0.05) Conclusion: 
According to the results, combination sesame oil and Melatonin may be able to suppress the apoptosis ways 
that lead to progress inflammation of spinal cord injury. Whether this ability is clinically valuable in human 
subjects is not clear and needs more clinical research Spinal cord injury. 
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Background and Aim: Thymoma is a rare tumor that is commonly associated with autoimmune 
diseases as it induces autoantibody formation, particularly against neuromuscular system. Myasthenia 
gravis (MG) is well known as the first presentation of thymoma Dermatomyositis (DM), on the other 
hand is rarely reported as the first presentation of non-invasive thymoma. Also, initial presentations of 
MG after thymectomy has been rarely reported. Finally, DM and MG are both autoimmune disorders 
presenting with muscle weakness, which scarcely occur simultaneously in the same patient and the 
diagnosis and differentiation might not be straightforward. Here we describe a patient with non-invasive 
thymoma with primary presentation of DM who subsequently developed signs of MG after thymectomy. 
It is important for neurologists to be conscious of presence of both diseases as the paraneoplastic 
syndromes in patients who have thymoma, since the treatment of MG may differ from that of myositis. 
Also, it is worth mentioning that this coexistence provides important information about complex 
pathophysiology of thymoma associated immune disorders. 
Methods: we describe a patient with non-invasive thymoma who initially presented with painful 
symmetric proximal muscle weakness with no signs of ptosis or diplopia. The needle electromyography 
(EMG) revealed spontaneous/insertional activity in proximal muscles. The patient was finally diagnosed 
with DM by muscle biopsy. Spiral chest computed tomography (CT) scan coupled with pathological 
assessment confirmed a non-invasive thymoma with diffuse reaction for P63 and pancytokeratin 
(Panck). Corticosteroids pulse therapy was initiated and the patient was referred for thymectomy. A few 
months later, patient began to display other neurological symptoms such as ptosis and diplopia with 
fluctuating pattern. As coexistence of MG was presumed, nerve conduction study (NCS) study was 
performed and slow repetitive nerve stimulation in proximal muscles showed more than 10% decrement 
in compound muscle action potential (CMAP) amplitude in repetitive nerve stimulation (RNS). 
Results: Workups revealed a positive anti-acetylcholine receptor antibody with high titer. Considering 
abovementioned findings, MG was confirmed based on current international guidelines 
Conclusion: DM may be the primary presentation of thymoma and MG might become symptomatic 
later in time and even after thymectomy. We suggest that any prominent bulbar symptoms along with 
fatigable weakness, even without ptosis and diplopia, must raise the suspicion of possibility of 
concurrent MG in patients with myositis and should be confirmed through appropriate 
electrophysiologic studies and autoantibody tests. 
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Background and Aim: In our previous studies, the effect of exercise on brain edema reduction 
before traumatic brain injury (TBI) was demonstrated. In the current study, effects of exercise after 
TBI on outcome in rats with the history of exercise were investigated. 
Methods: Rats were randomly assigned into four groups of sham, exercise+sham, exercise+TBI 
and exercise+TBI+exercise. Endurance exercise post-TBI was initiated one week after injury. Brain 
edema was assessed by calculating the percentage of brain water content 24 h after the last exercice 
session. Interleukin-1β (IL-1β), total antioxidant capacity (TAC), malondialdehyde (MDA), protein 
carbonyl in serum were evaluated 24 h after the last exercice session 
Results: Exercise after TBI had no effect on brain water content. The increasing in serum MDA 
and PC in exercise+TBI+ exercise group was lower than that of exercise+sham and exercise+TBI 
groups. In addition, a decrease in the level of serum IL-1β was reported in exercise+TBI and 
exercise+TBI+ exercise groups in comparison with the exercise+sham group 
Conclusion: We suggest that the endurance exercise after TBI in rats with the history of exercise 
reduced inury- induced inflammation and oxidative stress. Therfore, exercise following TBI can be 
useful in athletes. 
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Background and Aim: Spinal cord injury (SCI) can lead to extensive retrograde neurodegeneration 
in the brain. Recent studies show that in addition to the motor areas, other areas such as the 
hippocampus, which is important in cognitive function, degenerate after SCI. The hippocampus is 
important in generating theta rhythm during cognitive activity. In this study, we aimed to investigate 
the effect of SCI on neurogenic changes of the hippocampus, as well as hippocampal theta activity. 
Methods: 24 male rats were randomly divided into sham and spinal cord injury groups. At the end 
of the third week, theta rhythm power and spatial memory were measured using the Y-Maze, during 
Local Field Potential recording. Stem cells proliferation was measured using BrdU and neurogenesis 
was evaluated by DCX expression. The extent of hippocampal apoptosis was assessed using the 
Tunel method. The expression levels of NMDA, M1, GABA A receptors and apoptotic markers, 
Procaspase 3 and Cleaved caspase-3, were measured using Western blotting. 
Results: We proved that SCI eliminates hippocampus-dependent theta power through spatial 
working memory, and correlates significantly with neurodegeneration and expression of receptors 
(NMDA, GABAA, Muscarinic1/M1), which are in turn essential in generation of theta rhythm. The 
immunohistochemistry analysis also demonstrated a significant decrease in DCX+ and BrdU+ cells, 
however, according to TUNEL assay, apoptosis is significantly higher in SCI-induced animals. The 
western blotting analysis further showed a significant reduction of the above mentioned receptors in 
the hippocampus. We also verified that SCI impairs the spatial memory, proved by poor 
performance in the Y-maze task. As well as, based on the local field potential recordings analysis, 
SCI decreases the power of theta rhythm. 
Conclusion: Our research revealed that SCI could induce changes not only in the neurogenesis and 
apoptosis rate of the hippocampus but also in theta power as well as receptors involving in the 
generation of this rhythm. Eventually, this study demonstrated that chronic brain neurodegeneration 
occurs after SCI accompanied by theta rhythm and cognitive deficiency. 
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Background and Aim: Traumatic brain injury (TBI) is a common pathological condition that 
presently lacks a specific pharmacological treatment. Adenosine levels rise following TBI, which is 
thought to be damage against secondary brain injury. Blockade of adenosine A2A receptors, 
alleviates cognitive dysfunction after traumatic brain injury (TBI). This study was performed to 
investigate the neuroprotective effects of blocking adenosineA2A receptor (ZM241385) on 
neurological scores, blood-brain barrier health and cerebral edema following induction of severe 
brain trauma in male rats. 
Methods: Wistar rats after induction of anesthesia and cannulation in trachea were traumatized by 
Marmarou method. 30 minutes after induced TBI, ZM241385 was injected intraperitoneally in 
different doses. Animals were evaluated for 5 days. The day before (Pre) the trauma, the day of the 
induction of trauma (D0), the first day (D1), the second day (D2), the third day after trauma 
(D3).veterinary coma scale and beam walk and beam balance tests were taken and recorded from 
rats The animal's brains were removed and fixed in 10% formalin and used for staining with 
hematoxilin and eosin. 
Results: The findings of this study show that brain injury caused brain edema, destruction of blood-
brain barrier, changes in neurological scores and balance of the animal. Our findings also showed 
that ZM241385 (A2A receptor antagonist) at doses of 0.1 mg / kg and 0.5 mg / kg could reduce 
these differences compared to the control group (p <0.001). It should be noted that ZM241385 was 
more effective at doses of 0.5 mg / kg. 
Conclusion: administration of ZM241385 at doses of 0.1 mg / kg and 0.5 mg / kg improved 
neurological symptoms including improved motor function, improved blood-brain barrier status and 
cerebral edema in traumatized rat. These results suggest thatA2AR play an important protective role 
in traumatic brain injury. 
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Background and Aim: Cannabinoid 1 receptor (CB1R) has a pivotal role in the modulation of 
both motor and cognitive responses. This study aims at investigating the role of different dosages of 
CB1R non-selective agonist (WIN 55,212-2) and its selective antagonist (AM 251) on the motor, 
non-motor symptoms (NMS), and Ih current in an experimental model of Parkinson's disease (PD) 
in mice.  
Methods: The adult male Swiss mice were cannulated in the Intracerebroventricular (i.c.v.).PD mice 
were pretreated with 6-OHDA (40 µg/mice). Then treated by intra-icv administration of WIN 
55,212-2 (7/5 nmol, 750 nmol, 75 µmol/mouse) and AM-251 (20 nmol, 2µmol, 200 µmol /mouse) 
and vehicle. Alterations of anxiety, exploratory behavior, muscle strength, and balance were 
investigated. Then, depressive-like behaviors and passive avoidance learning were assessed using the 
tail suspension and shuttle tests, respectively. 
Results: Following the administration of 6-OHDA, there was a significant motor deficit that 
decreased after an induced blockage of CB1R by AM-251. In addition, 6-OHDA impaired passive 
avoidance and tail suspension performance. However, microinjection of AM-251, could dose-
dependently exaggerate 6-OHDA-related depressive-like behaviors. Consistent with decreased Ih, 
WIN55, 212-2 largely exacerbated 6-OHDA-induced symptoms as demonstrated by reduced AHP, 
Half-width, action potential amplitude, and increased event frequency and instantaneous frequency. 
In the whole-cell patch, the effects of 6-OHDA in frequency and firing regularity were reversed by 
administration of AM251 significantly. 
Conclusion: Overall, AM251 improved locomotor, passive avoidance memory, and 
electrophysiological properties of dopaminergic neurons, however, worsen depressive-like behaviors. 
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Background and Aim: Distressing events during pregnancy which engage activity of the body‘s 
endocrine stress response have been linked with later-life cognitive deficits in offspring. Numerous 
studies show that prenatal stress (PS) increases the risk for learning and memory deficiencies later in 
life, and effects can vary across development. We hope that a better understanding of sex-specific, 
PS-related hippocampal impairment will assist in uncovering the molecular mechanisms behind sex-
based risk factors in PS populations across development, and perhaps contribute to greater precision 
in the management of cognitive disturbances in this vulnerable population.  
Methods: Here we review the literature of animal studies examining the sex-specific effect of PS on 
the function and structure of the hippocampus as hippocampal impairments likely underlie PS-
associated deficits in learning and memory.  
Results: the sex-based connectivity between the hypothalamic-pituitary-adrenal (HPA)-axis and the 
hippocampus as well as the heavy presence of glucocorticoid receptors in the hippocampus suggests 
this structure plays an important role in the modulation of activity within stress circuitry in a sex-
specific pattern.  
Conclusion: Offspring of both sexes are vulnerable to PS but males and females are affected in 
different ways with males showing more deficiency than females. Additionally, PS-induced 
alterations are not only detected in a sex-specific manner but also, are region-dependent. 
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Background and Aim: Antioxidants are compounds that prevent cell damage caused by molecules 
called free radicals. Antioxidants include a number of molecules, including vitamin E, beta-carotene, 
and folic acid, which are nutrients in foods that can prevent the body from breaking down, In fact, 
antioxidants neutralize free radicals. An imbalance between antioxidants and cellular oxidants, called 
oxidative stress, can lead to cell damage because free radicals may react with important cellular 
components. Given that the peripheral nervous system is a vital part of the body because it 
transmits information to arrange all actions. Peripheral nerve harm is hindering to the right working 
of this system and can cause misfortune of sensation and development. Research approaches to the 
treatment of peripheral nerve damage are of great importance, so we decided to investigate the 
effect of antioxidants on peripheral nerve repair. 
Methods: In this review, we had a comprehensive search till 10 November of 2021 in PubMed, 
Scopus and Web of science with keywords, anti-oxidant, peripheral nerve regeneration, peripheral 
nerve repair and peripheral nerve injury. Newest articles had been selected according to inclusion 
criteria based on their title and abstract. 
Results: Oxidative stress is one of the main reasons of neural damage after injury which can finally 
lead to death of cell. It can make free radical more stronger in damaging the neural cells. So 
protection of neural cells from Oxidative stress can be a new way in the treatment. In different 
studies, different antioxidants including melatonin, acetyl-L-carnitine, ?-carotene, Vitamin E, 
Vitamin C and B-complex vitamins, folic acid have shown to be useful in the nerve repair by 
counteracting harmful effects of radial Oxidative stress (ROS). Some antioxidants like scaffolds 
support the growth of Schwann cells (cells which play a key role in peripheral nerve repair and 
regeneration of injured peripheral nervous system ). On the other hand, the antioxidant response in 
neural stem cells (NSCs) is an important role that maintains neural system. But there are limitations 
of these antioxidants like short half-life 
Conclusion: In this study, we discuss the current understanding of antioxidants related to 
peripheral nerve repair, the results of the present study provide evidence for developing antioxidant 
therapy as a novel method for peripheral nerve injury treatment. 

Keywords: Anti-oxidant, peripheral nerve regeneration, peripheral nerve repair, peripheral nerve 
injury 



 

375 
 

Count: 377 
Abstract ID: 430 
subject: Cognition: Executive Function (Decision Making, Reasoning, Problem Solving) 
Presentation Type: Poster 

The effectiveness of computer-based cognitive rehabilitation on attention 
of high school students 

Submission Author: Seyed Mosa Tabatabaee 

Vahid Mirzaie1, Seyed Mosa Tabatabaee2, Shahrokh Makvand Hosseini3 

1. MA Student of Cognitive Psychology, Faculty of Psychology and Educational Sciences, Semnan University, 
Iran 

2. Faculty Member of Cognitive Sciences, Department of Psychology and Educational Sciences, Semnan 
University, Semnan, Iran  

3. Department of Psychology, Faculty of Psychology and Educational Sciences, Semnan University, Iran  

Background and Aim: The aim of this study was to investigate the effectiveness of Computer-
Based Cognitive Rehabilitation on Selective Attention of high school students. Method: For this 
purpose, 30 high school students in Tehran were selected. These people were randomly assigned to 
two experimental and control groups of 15 people in each group. The number and duration of each 
session in the experimental group were 16 sessions and each session was 45 minutes, respectively. 
The control group did not receive any intervention. 
Methods: Research instruments included the Stroop Test. The data were analyzed by multivariate 
analysis of variance (MANOVA) and SPSS 26 software. Results: The results showed that there was a 
significant difference between the experimental and control groups in both components of class and 
survival and the effect of computer rehabilitation intervention on the class component was 0.375, 
which is lower than average. And the volume of the effect of computer-based cognitive 
rehabilitation intervention on the survival component is equal to 0.546, which is higher than average.  
Results: Conclusion: According to the findings of this study, it can be said that computer-based 
cognitive rehabilitation intervention is effective on Selective Attention of high school students. 
Conclusion: Conclusion: According to the findings of this study, it can be said that computer-based 
cognitive rehabilitation intervention is effective on Selective Attention of high school students. 
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Background and Aim: Seizures are a common finding in patients with tuberculous meningitis 
(TBM(. Nonconvulsive status epilepticus (NCSE) is a drastic epileptic condition characterized by 
alteration in mental or behavioural status with continuous ictal discharges on the EEG in an awake 
patient. Different aetiologies have been reported. 
Methods: Case: We describe a 50-year-old woman with no known past medical history with acute 
alteration in mental status who was diagnosed with NCSE. Her sputum acid fast bacilli were positive 
and anti-TB treatment was started. 
Results: Her cerebrospinal fluid results were normal except for a positive nested polymerase chain 
reaction (PCR) for tuberculous. She responded to protocol for treatment of status epilepticus and 
anti-TBM treatment and her level of consciousness improved and she became fully aware. 
Conclusion: Early diagnosis and timely treatment of the TBM is critical. TBM is a serious disease 
with different presentations. So, it is important to consider NCSE among the various presentations 
of tuberculosis. 
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Background and Aim: Temporal lobe epilepsy (TLE) is the most prevalent form of drug resistant 
epilepsy with concurrent cognitive impairment. Prevention, earlier diagnosis, and personalized 
management of cognitive deficits in TLE require more understanding of underlying structural and 
functional brain alterations. No study has evaluated performance of TLE patients in different 
cognitive domains based on their structural brain lesions. 
Methods: In this study, 69 refractory TLE patients have undergone magnetic resonance imaging 
(MRI) epilepsy protocol and several neuropsychological tests, consisting of Wechsler adult 
intelligence scale-revised, Rey-Osterreith complex figure test, verbal fluency test, digit span test, 
spatial span test, Wechsler memory scale-III, design fluency test, Rey visual design learning test, 
auditory-verbal learning test, and trail making test. MRI findings were classified to following groups: 
focal cortical dysplasia, gliosis, atrophy, mesial temporal sclerosis (MTS), tumor, vascular 
malformation, other lesions, normal. Results of neuropsychological tests were compared between 
MRI groups using generalized linear model with gamma distribution and log link. 
Results: Patients with MTS showed better performance in general intellectual functioning, working 
memory, attentional span, and auditory-verbal learning compared to patients with non-MTS MRI 
lesions. Atrophy and focal cortical dysplasia had the largest differences from MTS. 
Conclusion: Cognitive performance of refractory TLE patients varies with respect to structural 
brain alterations. Further neuroimaging studies of TLE lead to prevention and more accurate 
management of cognitive decline in clinical settings. 
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Background and Aim: Huntington disease (HD) has neurologic and non-neurologic manifestations. 
Although some hematologic disorders were previously seen in HD patients, there is no report of 
concomitant cerebral venous thrombosis (CVT), iron deficiency anemia (IDA) and neutropenia as HD 
presentations. We introduce the first case of a young HD patient with these manifestations and review 
the evidences on their relevance to HD. 
Methods: A 30-year-old female was admitted to our clinic for worsening of involuntary movements and 
imbalance with a past history of CVT and depression. In addition to a comprehensive medical history, 
we performed neurologic and psychiatric examinations, neuropsychiatric tests, radiologic and para-
clinical studies, and genetic testing.  
Results: Her clinical syndrome with prominent chorea, psychiatric and cognitive symptoms as well as a 
positive family history suggested HD. The diagnosis was confirmed by genetic testing. Until our first 
visit, all neurologic and psychiatric abnormalities had been thought to be resulting from the previous 
CVT. However, no prothrombotic conditions had been found at that time. We also ruled out all 
common transient and chronic risk factors for development of CVT. Furthermore, we noticed a 
recurrent mild isolated neutropenia and IDA during her follow-ups. Reviewing the literature, there is 
experimental evidence for defective blood brain barrier, increased neurovascular density, and reduced 
diameter of cerebral vessels in HD. Platelet abnormalities related to thrombus formation have been 
demonstrated in HD patients and animal models as well. It is not clear whether these changes have 
direct impact on CVT formation. Despite reports on neutrophil pathology in HD including increased 
oxidative damage and mitochondrial abnormalities, neutropenia and its etiological relevance to these 
findings have not been reported in HD so far. Observation of increased iron stores and coincide 
damages in basal ganglia of HD patients in addition to successful treatment of HD mice with iron-
binding compounds suggest a potential role for iron dysregulation in HD pathogenesis. Only two studies 
have assessed biochemical serum iron related measures and both found no concise explanation for 
lowered serum ferritin and hemoglobin concentrations in HD. 
Conclusion: Experimental evidence suggests that HD vascular and platelet abnormalities may increase 
thrombogenicity, a phenomenon that could currently be underestimated. 
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Background and Aim: Emotional processing plays important role in human social interaction. 
Brain and behavioral data have provided ample evidence that the largest part of emotion processes 
occur below the threshold of conscious awareness. 
Methods: In this study, emotional facial expressions were presented by a dual-masking task in 
different presentation times. Participants‘ responses were collected via Forced-choice classification, 
then psychometric functions were measured for each participant on each emotion and the value of 
sensitivity for each emotion was extracted.  
Results: Our result conveys that different people have different sensitivity and performances for 
unconscious emotion perception. Moreover, there is different sensitivity for each emotion for each 
individual. 
Conclusion: There are different brain networks for emotion processing. Consistent with the 
literature, emotion perception has different sensitivities. Here, we provide a graded sensitivity for six 
basic emotions. 
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Background and Aim: Autism spectrum disorder (ASD) is a heritable neurodevelopmental 
disorder characterized by impairments in social communication and repetitive behaviors. Several 
agents have been recognized as possible factors such as genetic or environmental factors. Studies 
suggest that VPA-induced behavioral changes can be transmitted across generations.  
Methods: we searched the cognitive abilities of male and female rats in the second filial (F2) 
generations whose mother, father, or both of their parents were valproic acid (VPA) exposed 

rats᾿pups (600 mg/kg, i.p.). Cognitive abilities (in the open field, marble buring (MBT), social 
interaction, and Morris water maze tasks) of F2 pups were tested during adolescence.  
Results: Our data showed that although the Mother.ASD and Father.ASD groups of both sexes 
showed more anxiety in the open field, Mother.ASD group just showed repetitive behavior, social 
interaction, and spatial memory impaired in both sexes. 
Conclusion: Collectively, our findings indicate that autistic-like behaviors are transmitted in 
Mother.ASD of both sexes' pups. These findings suggests that future studies should be a more 
narrow focus that identifie the transmitting genes. 
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Background and Aim: Multiple sclerosis (MS) is one of the most common inflammatory 
conditions of the central nervous system (CNS) which is characterized mainly as an autoimmune and 
neurodegenerative disorder affecting both gray and white matter tissues. Histone deacetylase 
inhibitors (HDACi) lead to increased acetylation of DNA and other modifications, which can affect 
the gene expression profile in treated cells. Preclinical evidence suggests that pharmacological 
inhibition of HDACs is a promising therapeutic strategy to modify the inflammation and neural 
degeneration. In the light of the several supporting evidences, here, we evaluated the effect of 
HDACi on the inflammation level and remyelination process in mice with cuprizone induced 
demyelinated brains.  
Methods: Demyelination was induced by 12 weeks feeding of mice with cuprizone (cpz) in their 
normal chow. The level of inflammation and myelin repair was accessed at 3 weeks post cuprizone 
feeding, equal to 2 weeks post-HDAC inhibition using tricostatin A. Sections were processed for 
immunofluorescence staining against myelin basic protein (MBP, a marker of myelin), glial fibrillary 
acidic protein (GFAP, a marker of astrocytes), oligodendrocyte transcription factor (Olig2), and 
ionized calcium binding adaptor molecule 1 (Iba1, a microglia/macrophage-specific calcium-binding 
protein. Motor impairment was assessed using beam walk apparatus. 
Results: Our results showed better motor performance in animal treated with HDAC inhibitor, 
Trichostatin A. Treated animals showed lower tissue inflammation as measured by Iba1 and GFAP 
staining, and demyelination as measured by LFB and MBP staining. There was also high level of 
OPCs reactivation and signs of myelin repair in animals that treated with Trichostatin A, as 
measured  
Conclusion: following 12 weeks feeding of mice with cuprizone, OPCs become exhausted and do 
not exert a significant role in myelin repair. This study demonstrated that trichostatin A have a 

potential to reactivate inactive OPCs and increase myelin repair following long term cuprizone‐
induced demyelination.  
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Background and Aim: Glioblastoma multiforme (GBM) is one of the most malignant types of brain tumors 
characterized by unlimited cell proliferation. Due to the heterogeneity and the highly invasive behavior of 
GBM, the existing therapies have had limited success in treating patients. Recently, gene therapy and in 
particular suicide gene therapy with thymidine kinase (tk) gene has developed with high therapeutic potency 
even in clinical trials. The basic challenge to establishing a gene therapy strategy is how to transfer the desired 
gene into the tumor site. The olfactory ensheathing cells (OECs) have a high migration ability, hence could be 
considered as a novel carrier for GBM treatment. For this purpose, we examine the in vivo efficacy of OECs 
for transferring the herpes simplex virus thymidine kinase (HSV-tk) gene as a suicide gene into the tumor 
region. The conversion of non-toxic gancyclovir (GCV) into a cytotoxic metabolite is the mechanism of 
apoptosis induction by the thymidine kinase enzyme.  
Methods: To achieve this aim, OECs were obtained from neonatal rats, transduced by HSV-tk gene (OEC-
tks), and used for the treatment of GBM in a rat model. After tumor induction, OEC-tks (106 cells) were 
injected into the tumor area followed by Ganciclovir (50mg/kg) intraperitoneal injections daily for 5 
consecutive days. OEC-tks were also implanted into the contralateral hemisphere to assess their migration 
capacity. We used five other groups as follows: tumor-bearing animals as control, tumor-bearing animals 
received PBS, tumor-bearing animals received GCV and tumor-bearing animals received OEC-tks ipsilaterally 
or contralaterally combined with PBS. Animals were followed up to monitor survival rate and body weight 
(n=6). Western blot analysis (n=3) and MR imaging (n=4) were performed to determine apoptosis and tumor 
volume alternation, respectively.  
Results: The results from the current study demonstrated that injection of our newly construct either into 
the ipsilateral or contralateral hemisphere highly reduced tumor volume (P<0.01 and P<0.05 for OEC-tks 
ipsilateral/GCV and OEC-tks contralateral/GCV groups, respectively) and increased animal survival rate 
(P<0.001). On the other hand, Bax and cleaved Caspase-3 pro-apoptotic protein levels were significantly up-
regulated (P<0.001 for both proteins), whereas Bcl-2 anti-apoptotic protein level was down-regulated 
(P<0.01) during OECtks/GCV therapy. These findings were observed in the case of contralaterally OEC-tks 
implantation. Additionally, there was a decrease in animal body weight loss on day 12 (p<0.01 for both OEC-
tks/ GCV treated groups) and 18 (p<0.001 for OEC-tk ipsilateral/ GCV group and p<0.05 for OEC-tks 
contralateral/ GCV group) post tumor induction. 
Conclusion: Taken together, our results demonstrated that OEC-tks have the ability to migrate, establish 
contact with the tumor area, and show high tumoricidal effects there, which leads to an increase in the 
survival rate of the animals, thus could be considered as a novel construct for suicide gene therapy. 
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Background and Aim: Spatial frequency (SF) is an image characteristic representing coarse and fine shape information. 
Psychophysical studies show the effect of SF on face recognition where low and middle SF (LSF and MSF, respectively) 
bands are more critical than high SF (HSF) for recognition. We found that in fast presentation, there exists an LSF 
preference in the inferior temporal (IT) cortex of the macaque. Results show that in fast presentation, faces are best 
represented in LSF, while there is no significant difference for object representation.Methods: The experiment contains 
two phases: selectivity and main. Both follow the rapid serial visual presentation protocol. First, in the selectivity phase, 
155 stimuli of various categories are randomly presented to select the six most responsive stimuli for each neuron. Each 
block consists of 450ms of a blank screen with a fixation point, followed by 50ms of stimulus presentation. Then, the 
selected stimuli alongside six faces and three objects, are filtered in five SF bands using Butterworth bandpass filters. To 
remove the object information, we shuffled the phases of stimuli to form the scrambled versions. The stimuli are 
presented in a 500ms block with two exposure times: i) fast presentation (20ms) and ii) slow presentation (200ms).
Results: The responses of 254 IT neurons of two macaque monkeys were included in the analysis. We examined the 
separability index (SI) and accuracy of the support vector machine (SVM) for face vs object discrimination. Both metrics 
show a decreasing pattern from LSF to HSF stimuli, in fast presentation. The face object discriminability is significantly 
higher in LSF than HSF in fast presentation, while there is no significant difference between SF bands in slow 
presentation. To examine the observed effect for face and object separately, we calculated their recall in SVM. Only the 
face recall for fast presentation shows the same decreasing pattern when SF shifts to higher frequencies. To investigate 
the decreasing pattern, the maximum information (accuracy of SVM, SI, and recall) in each SF band for each neuron is 
calculated. Then, a line is fitted to these values ordered from LSF to HSF. Finally, the regression coefficients are 
compared to zero. Results indicate that coefficients are significantly lower than zero (negative slope), only in fast 
presentation for SVM, SI, and face recall. Investigating the simultaneously recorded local field potential (LFP) signal 
shows the same pattern in the power of beta oscillations. Specifically, the same decreasing pattern is observed in a time 
window of 70 to 300 ms after stimulus onset in the frequency range of 5 to 15 Hz, only in the fast presentation of face 
stimuli.Conclusion: Here, we studied the effect of SF on face representation in IT cortex. Results show that for fast 
exposure of stimulus, there exist an LSF preference in face decoding performance were shifting toward HSF degrades 
the performance. Further, the same pattern is observed in power the beta oscillations. This observation could be 
evidence for feedback within the visual system in favor of LSF content mediated by beta oscillations. 
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Background and Aim: Opioid dependence and its resultant consequences is a major health 
problem. Nowadays, many medicinal plants have been used for the treatment of different aspects of 
opioid addiction. The purpose of the present study was to evaluate the effects of hydroalcoholic 
extract of E. platyloba on the acquisition of morphine rewarding effects in mice using a conditioned 
place preference (CPP) paradigm. Methods: Female mice were assigned to 16 groups (n=8). 
Different doses of morphine (2.5, 5, 10, 15, and 20 mg/kg, s.c.) and E. platyloba extract (25, 50, 100, 
and 200 mg/kg, i.p.) were injected to evaluate their ability to induce CPP. Two groups, as vehicle 
control, received saline. For the acquisition experiment, five groups of mice were used. During the 
conditioning days, one h. before administrating the effective dose of morphine (15mg/kg), the mice 
received the plant extract (0, 25, 50, 100, and 200 mg/kg, i.p.).Results: Morphine as well as the E. 
platyloba extract could induce a significant CPP. Moreover, injection of the plant extract before 
morphine, on the conditioning days, could inhibit the acquisition of morphine-induced CPP in mice. 
Conclusion: E. platyloba may have therapeutic application in morphine addiction. 
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Background and Aim: Obsessive-compulsive disorder (OCD) is a prevalent mental disorder 
characterized by intrusive thoughts (obsessions) and ensuing rituals (compulsions). Although OC 
patients exhibit various cognitive and behavioral problems, rigid and hypersensitive moral judgments 
are known to be one of the most striking problems in these patients. There is evidence indicating 
that OC patients often tend to make deontological judgments in moral dilemmas, significantly more 
than the healthy population. Therefore, numerous studies are dedicated to understanding the 
underlying cognitive processes responsible for such variation of moral judgments in OCD, which 
are reviewed and discussed in the current paper. First, it is previously discussed that abnormal moral 
judgments in OCD are due to executive dysfunctions. These dysfunctions include impaired 
cognitive control resulting in the domination of strong, uncontrolled emotional responses, impaired 
cognitive flexibility resulting in the inability to switch between aspects of a scenario, and decreased 
capacity and overload of working memory and its inability to resist the interfering information. The 
dual-process theory also emphasizes and acknowledges the role of executive functions in moral 
judgments. Second, it is thought that disobeying moral norms results in the abnormal feeling of 
deontological guilt in OC patients, to which these patients are highly sensitive. Feeling of guilt is also 
thought to be correlated with OCD symptomatology. The third impairment contributing to 
abnormal moral judgments in OCD is known to be the abnormal feeling of disgust for moral 
violations and immoral unwanted intrusive thoughts, which is regarded as one of the major causes 
of OCD symptoms. Finally, the abnormal fear of responsibility and being criticized due to not acting 
morally is regarded as one of the primary impairments contributing to the abnormal moral 
judgments in OCD. In conclusion, this review sheds light on the most striking cognitive and 
affective impairments contributing to abnormal moral judgments in OCD. 
Methods: Mentioned earlier 
Results: Mentioned earlier 
Conclusion: Mentioned earlier 
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Background and Aim: Traumatic brain injury is a worldwide health problem that has become a 
leading cause of death among young people in developed countries, In these countries, a large 
number of people suffer from chronic physical disability. Considering the effect of cyclosporine on 
improving brain damage and inhibiting the production of interleukins, this study aimed to 
investigate the neuroprotective effects of cyclosporine A (CsA) on neurological characteristics, 
blood-brain barrier and cerebral edema and the rate of inflammatory interleukins and histological 
changes following induction severe traumatic brain injury in male rat. 
Methods: After induction of anesthesia and cannulation in the trachea, wistar rats underwent 
diffuse controlled brain injury by marmaru method and 30 minutes later, cyclosporine A was 
injected intraperitoneally with different doses. In the pre-traumatic(Pre) times, immediately after 
trauma induction (D0), 24(D1), 48(D2) and 72(D3) hours after trauma, veterinary coma scale and 
beam walk and beam balance tests were taken from rats and recorded at the end of the third day. 
After deep anesthesia CSF was collected from cisterna Magna and used for biochemical analysis. 
The animal's brains were removed and fixed in 10% formalin and used for staining with hematoxilin 
and eosin. 
Results: The findings of this study show that brain injury causes edema of brain tissue, destruction 
of blood-brain barrier, changes in neurological and equilibrium scores and decrease of interleukin-10 
and increase of interleukin-β1 and improvement of histological results.IP administration of 
cyclosporine A at doses of 10 mg/kg and 5 mg/kg could reduce these differences compared to the 
control group (p <0.001). It should be noted that cyclosporine A has not been effective at doses of 
20 mg / kg (P> 0.05). 
Conclusion: The overall results of this study showed that administration of cyclosporine A at doses 
of 10 mg / kg and 5 mg / kg improved neurological scores including improved motor function, 
improved blood-brain barrier and cerebral edema and decreased IL-1β and increased IL. -10 has 
been traumatized in mice. As a result, this drug can have protective effects on neurons and may also 
be effective in clinical cases of traumatic brain injury, which requires further study. 
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Background and Aim: Dependence and analgesic tolerance developed after repeated or continuous utility 
of morphine are major problems that hinders its use in pain management. A large number of studies at the 
molecular, cellular, and systems levels have been devoted to elucidating the underlying mechanisms of 
morphine dependence and tolerance but they still have remained elusive. According to research, there is a 
potential crosstalk between toll-like receptor 4 (TLR4) and opioid receptor signaling pathways, which is 
implicate in opioid analgesia and tolerance. Chronic morphine treatment activates TLR4 in microglia, which 
enhances proinflammatory cytokines and resultantly facilitates the development and maintenance of analgesic 
tolerance. Besides, the involvement of non-coding RNAs, including microRNAs, long non-coding RNAs, 
and circular RNAs (circRNAs) as epigenetic regulators of morphine tolerance has also been revealed during 
recent years. MiR-181 family could bind to TLR4 mRNA and decrease its expression. It has also been shown 
that a circRNA known as circSerpini may sponge miR-181 family. In this study, we aimed to investigate the 
expression of circSerpini and miR-181 Family in the striatum after morphine tolerance and withdrawal in rat. 
Methods: Morphine tolerance was induced by repeated injections of morphine (10 mg/kg) twice daily for 10 
consecutive days. A control group received saline (1 ml/kg) instead of morphine during 10 days of the 
repeated injection. Two hours after the last repeated injection on day 10, each rat was anesthetized, 
decapitated, and the striatum was immediately dissected on an ice-chilled surface. Two other groups of rats 
after receiving 10 days saline or morphine treatments subjected to additional 30 days of morphine withdrawal, 
and their striatum were extracted on day 30 of the drug wash out. Changes in expression of circular RNA and 
microRNAs were assessed with real-time PCR. The real-time PCR raw data was converted to 2-ΔΔCT values 
and then analyzed with an independent t-test. P<0.05 was considered as statistically significant level 
throughout.Results: The results revealed that expression of circSerpini in the striatum significantly increased 
in morphine-tolerant rats compared to the control saline-treated group. In line with this result, the expression 
of miR-181 family, including miR-181b-3p, miR-181b-5p, miR-181c-3p, and miR-181c-5p significantly 
decreased in the striatum (P < 0.001) in morphine-tolerant rats compared to the control group. Interestingly, 
after 30 days of withdrawal, the circSerpini expression significantly increased in the morphine withdrawal 
group compared to the control group. The results also revealed a significant increase in expression of miR-
181b-3p and miR-181c-5p (P < 0.001), a significant increase in miR-181b-5p expression (P < 0.05), but no 
group difference was detected for miR-181c-3p in morphine withdrawal group compared to the control 
group. Conclusion: It can be concluded that expression of circSerpini via affecting the level of miR-181 
family is involved in morphine tolerance and withdrawal. It is possible that circSerpini via sponging miR-181 
family relieve their suppression on TRL-4 expression, thus evokes neuroinflammation and promotes 
morphine tolerance finally. 
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Background and Aim: Decision-making is assumed to be a key competency of managers that 
affects the success and failure of the firms. Despite a lot of attempts in the context of management, 
conventional explanations of managerial decision-making (MDM), face serious challenges, and 
management professionals can benefit very little from these findings. Recent progress in the field of 
organizational cognitive neuroscience (OCN) has brought new hopes to provide a more profound 
understanding of decision-making in managerial contexts in the form of neurocognitive explanations 
of MDM 
Methods: In an attempt to provide one such explanation, here we design and implement a study to 
see how the Breadth/Depth (BD) dilemma can be utilized as an assessment paradigm in an MDM 
situation. 47 subjects (Males =33) participated in the study doing two (competitive and non-
competitive) versions of a two-stage decision making under uncertainty task in which they should 
have to select the target market to develop their business in an uncertain environment. 
Results: Results show that participants make a tradeoff between breadth and depth strategies based 
on the available sampling capacity. .  
Conclusion: In addition to discussing the findings, some directions for further investigation of the 
BD dilemma in MDM are also provided that can help other scholars in the field of organizational 
cognitive neuroscience. 
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Background and Aim: Alzheimer's disease is a progressive and irreversible disease that eventually 
leads to neuronal loss and neurodegeneration and is characterized by gradual loss of memory. 
Alkylating properties of STZ metabolites cause the production of reactive oxygen species, oxidative 
stress, DNA damage and consequently tissue damage.Oxidative damage plays a key role in of beta-
amyloid deposition in Alzheimer's disease. Punicalagin is the main antioxidant in pomegranate, 
which is responsible for about half of the total antioxidant capacity of pomegranate juice and has 
many physiological activities, including strong antioxidant and anti-inflammatory properties. In this 
study, the protective effect of punicalagin against streptozotocin-induced memory impairment was 
investigated.  
Methods: In this study, male Wistar rats weighing 200-250 g were used in five experimental groups. 
Streptozotocin was injected intraventricularly into the animal brain (3mg/kg, twice with an interval 
of 48 h). Punicalagin was also injected intraventricularly at a dose of 0.1 mg / kg for 3 days. Morris 
water maze and Barnes maze behavioral tests were performed 14 days after receiving treptozotocin 
to assess spatial and spatial memory ability, data were evaluated by Prism program. 
Results: The results of Morris water maze showed that spatial memory decreased significantly in the 
streptozotocin group compared to the control group. The results in Barnes maze also show a 
decrease in learning and memory of the streptozotocin group compared to the control group. 
However, this reduction in learning and memory improved in the punicalagin treated group and was 
not significant compared to the control group. 
Conclusion: According to the results, it seems that punicalagin may, due to its antioxidant 
properties and elimination of free radicals, be able to protect neurons against the damaging effects 
of streptozotocin and improve brain behavioral function. 

Keywords: Alzheimer's disease, Antioxidant, Punicalagin, Spatial memory, Morris water maze, 
Barnes maze 



 

390 
 

Count: 392 
Abstract ID: 464 
subject: Covid-19 and Nervous System: Basic and Clinical Aspects: Covid-19 and Nervous System: 
Basic and Clinical Aspects 
Presentation Type: Poster 

Narcolepsy following Covid-19 infection: A case report 

Submission Author: Roya Yazdani 

Roya Yazdani1 

1. Department of Neurology, School of Medicine, Iran University of Medical Sciences, Tehran, Iran 

Background and Aim: Narcolepsy is an uncommon sleep disorder characterized by excessive 
daytime sleepiness, cataplexy, hypnagogic hallucinations, and sleep paralysis The International 
Classification of Sleep Disorders (ICSD-3) categorizes narcolepsy into two types: Type 1 narcolepsy 
(NT1) which is associated with cataplexy and type 2 narcolepsy (NT2) that presents without 
cataplexy Numerous studies have postulated that narcolepsy may be an autoimmune disorder 
resulting in a loss of hypothalamic neurons expressing hypocretin. Importantly, almost all patients 
with narcolepsy share a specific major histocompatibility variant that is involved in regulation of T-
cell immunity in viral and bacterial infections. 
Methods: Case: We describe the case of a 33 years old woman with typical symptoms of 
narcolepsy-catalepsy after infection with COVID-19, a sleep specialist analyzed the polysomnogram 
and the final diagnosis was Type 1 narcolepsy Our patient developed typical symptoms of 
narcolepsy-catalepsy after infection with COVID-19, this concurrence may point to an underlying 
autoimmune process causing the sleep disruption in our patient 
Results: Discussion: COVID-19 infection has already been recognized to have several neurologic 
manifestation such as encephalitis, stroke, and headache, Seizures, and Guillain–Barrè syndrome. 
Although the exact mechanism of the neurologic damage associated with SARS-CoV-2 is unclear, 
they are thought to be mediated by direct neuroinvasion, inflammatory mechanisms, immune-
mediated injury, or microvascular damage. The autoimmune mechanisms in narcolepsy on the one 
hand and profound activation of the immune system during COVID-19 infection makes it more 
likely for narcolepsy to occur in COVID-19 patients. Thus, we recommend considering the 
diagnosis of narcolepsy in patients with excessive fatigue and drowsiness following COVID-19. 
Conclusion: objective: to familiarize health workers considering the diagnosis of narcolepsy among 
other diagnoses in patients with excessive fatigue and drowsiness following COVID-19. 
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Background and Aim: In recent decades, a revolution has occurred in the knowledge of emotions 
that could lead to a paradigm shift in decision theories. Previous studies have found that emotions 
are strong, inclusive, predictable, sometimes useful, and sometimes harmful stimuli for decision 
making so that they affect individuals' judgment by multifaceted mechanisms. However, little is 
known how discrete emotions influence the specific cognitive mechanisms that underlie risky 
decision-making. We investigated these mechanisms by proposing two mathematical models based 
on reinforcement learning to participant choice data. Methods: This research is a study with a 
pretest-posttest design and control group. We have studied the effect of three emotions, positive 
(tenderness), negative (anger), and neutral, using a short video clip on the decision-making 
performance of individuals in both Balloon Analogue Risk Task (BART) and Iowa Gambling Task 
(IGT). By fitting a hierarchical reinforcement learning model on IGT and a 4-parameter model on 
BART, we have extracted the underlying cognitive mechanisms involved in risky decisions. For this 
purpose, 78 people (18-30 years old) were randomly assigned to three groups (26 people in each 
group). Results: The results of ANOVA after mood induction in the three groups showed a 
significant difference in negative learning parameter (Apun) derived from the individuals‘ 
performance in the decision-making task (F(2, 68)= 16.55, p-value= 0.0001). Also, the results of 
ANOVA after mood induction suggest a significant difference between the three groups in terms of 
betaF parameter that show the person‘s preference to the areas with a higher or lower chance of 
winning (F(2,72)= 5.72, p-value=0.006). On the other hand, the results of modeling by the four-
parameter model suggest a significant difference in terms of updating rate parameter (eta) after 
mood induction (Kruskal-Wallis, X2 = 11.11, p= 0.0039, n= 73).Conclusion: The results of the 
cognitive model in the IGT suggest a significant difference in Apun and betaF parameters in the 
comparison between three moods. In particular, in the negative mood, individuals report a lower 
level of learning compared to positive and neutral moods. Also, the findings show that people with a 
negative mood prefer the cards with a higher chance of winning and a greater penalty. On the other 
hand, the findings of the four-parameter model for the BART suggest that people with a negative 
mood report a lower tendency to become updated compared to people with positive or neutral 
moods. In conclusion, it can be claimed that learning declines in a negative mood. Meanwhile, this 
research has investigated gender differences in every parameter of the model. 
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Background and Aim: The shortened sleep time in modern life has produced some health 
problems, and there is growing awareness that healthy sleep is important to improve the quality of 
life in all societies. Sleep restriction (SR) is related to a variety of neurological and psychiatric 
disorders, including depression and epilepsy. Depression is often described as a stress-related 
disorder. There are some evidences that the induced stress and depression by SR can have harmful 
physiological consequences, which possibly leading to death in experimental animals. The regular 
exercise has a positive influence on health and sleep quality the purpose of the present study was to 
examine the influence of exercise and SR on depression that was assessed using the FST in male 
rats. Methods: The male Wistar rats that were included in this study randomly housed into 4 groups 
(6 rats per cage): without exercise and without SR, without exercise and with SR, with exercise and 
without SR, with exercise and with SR groups. The rats in the exercise groups ran as forced exercise 
on treadmill for five days per week during 4 weeks. Also the columns-in-water model was applied to 
induce SR for 16 hours per day for a week. After the SR period, the depressive-like behavior was 
assessed by the forced swimming test (FST), and the total duration of immobility, climbing and 
swimming was measured. Statistical analyses were conducted using SAS software. Results: The 
lowest climbing and swimming duration, as depressive-like behavior, observed in SR without 
exercise group. Conclusion: In conclusion, our experiments, along with the insights from earlier 
research, showed that sleep restriction increases depressive-like behavior. But the changes induced 
by sleep restriction in depressive like behavior can be decreased by exercise. 

Keywords: Exercise, depression, sleep restriction 
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Background and Aim: Vitamin D is a calcium-regulating hormone that has a variety of functions 
in tissues, including the brain. Vitamin D plays crucial roles in brain development, metabolism and 
neuroprotection. Vitamin D has been proven to have neuroprotective effects in the brain by 
modulating neurotrophin production and neuromediator synthesis, lowering neuroinflammation, 
and preventing tissue oxidative damage. Vitamin D supplementation have been shown to improve 
learning and memory in elderly rats. This study aims to evaluate the effects of vitamin D on the 
spontaneous firing rate of CA1 pyramidal neurons in adult male rats without brain damage.  
Methods: In this experimental study, 36 adult male rats were divided into three groups (n=12). 
Group 1, Intact+ Sesame Oil, groups 2 and 3, Intact+vitamin D (5, 10 µgr/kg). Following urethane 
anesthesia, each rat had a tracheostomy. They were immediately placed in a stereotaxic device after 
tracheostomy. A tungsten micro electrode was inserted in the dorsal hippocampus CA1 region using 
the Paxinos and Watson rat brain atlas and the coordinates of the dorsal hippocampus CA1 region. 
Extracellular single unit recording (15 min baseline+105 min after vitamin D or Sesame Oil) from 
each neuron with pyramidal neuron properties was done in the hippocampal CA1 area. 
Results: The results indicated that the mean spontaneous firing rate of CA1 pyramidal neurons in 
the Intact+vitamin D groups (5, 10 µgr/kg) did not significantly different compared to the Intact+ 
Sesame Oil group. 
Conclusion: It was demonstrated that vitamin D administration in in adult male rats without brain 
damage did not significantly affect the frequency of electrical activity of CA1 pyramidal neurons.  
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Background and Aim: severe acute respiratory syndrome coronavirus (SARS-CoV-2) can cause 
multisystem involvement including neurological manifestations, However it was considered 
primarily a respiratory pathogen . Coronavirus disease 2019 (CO¬VID-19) has an increased 
propensity for systemic hypercoagulability and thromboembolism. Cerebrovascular diseases 
especially cerebral venous thrombosis (CVT) and stroke has increasingly been reported in 
association with Coronavirus disease 2019 (CO-VID-19). Clinical spectrum of Cerebral venous 
thrombosis (CVT) included either encephalopathy symptoms (altered consciousness, widespread 
neurological signs and coma),psychiatric symptoms, symptoms of isolated intracranial hypertension 
(headache, visual symptoms, diplopia and papilloedema) or focal deficits (seizures, aphasia and 
motor weakness,sensory deficit ). CVT is a pathology known for its infrequent as well as variable 
clinical presentation both of which can complicate diagnosis. Delays in diagnosis of CVT are not 
uncommon, therefore, a high level of suspicion must be maintained in the proper clinical context. 
When there is clinical suspicion, appropriate investigations, especially neuroimaging ( MRI, 
computed tomography venography (CTV) and magnetic resonance venography (MRV)) and 
laboratory data (especially D dimer) must be done to pinpoint the diagnosis and initiate appropriate 
therapy (anticoaglant and symptomatic treatment) . In this lecture, we will talk about the 
mechanisms involved in the development of cerebral venous thrombosis in Covid 19 and its 
diagnosis and treatment.  
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Background and Aim: In the past decades, we have seen the increasing attention of researchers to 
sleep, whose achievements show the vital role of sleep in developing the brain and its functions. 
This study aimed to review the importance of sleep and its relation to cognitive functions among 
students. 
Methods: In order to investigate whether sleep may be beneficial for students, the literature search 
was performed using the combination of relevant keywords (learning or school or cognition or 
academic performance) and sleep through electronic databases (PubMed, Google Scholar, and the 
Cochrane Library). 
Results: Researches show that sleep is a significant factor in human health throughout life, 
especially in the early years. Findings indicate that good sleep by quality and quantity and a stable 
pattern significantly improve a student's learning and cognitive abilities and thus his performance at 
school. In addition, sleep deprivation in childhood is a risk factor for attention deficit hyperactivity 
disorder. 
Conclusion: Some habits in our modern life, such as using social media until midnight, are a factor 
in changing the pattern of sleep and wakefulness and reducing its quantity and quality, which has 
adverse effects. Because humans are vulnerable at an early age, and damage to their physical and 
mental well-being can increase health costs, serious steps need to be taken by the educational system 
to train and improve sleep hygiene. 
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Background and Aim: Sleep plays a vital role throughout our lives. Nocturnal sleep has always 
been interesting for researchers over the past decades. In recent years, besides the role of night 
sleep, daytime naps have been investigated. This study aimed to review the relationship between 
daytime naps and cognitive function. 
Methods: In order to investigate whether naps may be beneficial to boost cognitive function, the 
literature search was performed using the combination of relevant keywords (cognition or memory 
or cognitive function) and nap through electronic databases (PubMed, Google Scholar, and Scopus). 
Cognitive performance was analyzed by time and by type of cognitive function both before and 
following a daytime nap or under control conditions (no nap). 
Results: Evidence from these studies indicates that daytime nap has a significant effect on cognitive 
function. Studies show that naps with different duration and in different ages and sex groups 
positively affect cognitive performance compared to the control group. Studies reveal the benefit of 
a daytime nap on motor and explicit memory consolidation and its unique characteristics of sleep 
spindles. 
Conclusion: In conclusion, even a short post-lunch nap opportunity helps to improve physical and 
cognitive performance, mood states which could be our daily routine to overcome cognitive 
overload and even as a kind of cognitive rehabilitation. 
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Background and Aim: The main purpose of this study was to investigate the effect of berberine 
hydrochloride on lipid peroxidation and the activity of antioxidant enzymes in the model of vascular 
dementia. 
Methods: The vascular dementia model was established by bilateral occlusion of the common 
carotid arteries (two-vessel occlusion [2VO]) permanently. In this study, forty Male Wistar rats were 
randomly divided into four groups: 1, the sham group, 2, the 2VO group, 3 and 4 groups, 2VO 
groups treated with berberine in doses of 50 and 100 mg/kg. The levels of malondialdehyde (MDA) 
and activity of antioxidant enzymes, including catalase (CAT) and superoxide dismutase (SOD) were 
estimated in the hippocampus two months after 2VO surgery. 
Results: According to findings of the present research, the BBR therapy significantly decreased the 
amount of MDA. Furthermore, the administration of BBR alleviated the lowered activities of SOD 
and CAT.  
Conclusion: The antioxidant activity of berberine has been proven in many studies. In the present 
study, berberine was able to increase the activity of antioxidants in hippocampal tissue under 2VO 
surgery, which can lead to a reduction in oxidative stress. Reduction of lipid peroxidation by 
berberine in the ischemic hippocampus can be a reason for reducing oxidative stress. 
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Background and Aim: Remote ischemic preconditioning (RIPC) is a condition in which temporary 
and non-harmful ischemia increases the resistance of the tissue or organ to severe ischemia. It has 
been suggested that RIPC exerts its effect through neuronal and hormonal  
Methods: using 3 obstructions of the left renal artery for 5 minutes and reperfusion for 5 minutes 
and then cerebral ischemia was induced by occlusion of the common carotid arteries for 20 minutes. 
Renal failure was created by gentamicin injection (200 mg/kg) twice per day for four days. 
Erythropoietin (EPO) (5000 IU/kg, IP) was injected 40 min prior to cerebral ischemia. 72 hours 
after cerebral ischemia, histopathological changes of hippocampus neurons were observed using 
Nissl staining to detect neuronal loss hippocampal tissue and terminal deoxynucleotidyl transferase 
mediated dUTP nick end labeling (TUNEL) was performed to assess the status of apoptotic cells in 
the hippocampus.  
Results: Cerebral ischemia caused damage to hippocampal tissue in the form of necrosis and 
apoptosis. RRPC was able to reduce hippocampal ischemic injury. Renal failure hampers protective 
effects of RRPC, while exogenous administration of erythropoietin (EPO) significantly prevents the 
inhibiting effects of renal failure. 
Conclusion: According to the results of this study, RIPC failed to exert a neuroprotective effect in 
mice with renal failure (RF), indicating the probable role of a humoral factor which is released from 
kidneys in response to transient ischemia. Considering that erythropoietin injection in animals with 
renal failure could increase the effect of pre-conditioning in reducing hippocampal injuries, it can be 
concluded that erythropoietin may be released from kidney during RRPC.  
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Background and Aim: Schizophrenia (SZ) is a severe psychiatric disease, widely known as a connectivity 
disorder, that is, disrupted interactions among brain regions have frequently been reported in SZ 
neuroimaging studies. Most of these studies rely on descriptive functional connectivity (FC) analyses, which 
quantify statistical dependencies between regional fMRI signals. Conversely, model-based effective 
connectivity (EC) analyses can provide a more mechanistic insight into directed influences in coupled 
neuronal systems. In the present work, we investigated the extent to which effective connections within large-
scale resting state networks of the brain have been altered in SZ. 
Methods: We analyzed resting state fMRI data from 66 schizophrenia (SZ) patients and 74 healthy controls 
(HC) of the COBRE dataset. Using spatial independent component analysis, 50 functional subnetworks of 
seven large-scale resting state networks were identified: the subcortical (SC), auditory (AUD), somatomotor 
(SM), visual (VIS), cognitive control (COG), default mode (DM) and cerebellum (CB) networks. Effective 
connections between the subnetworks of each large-scale network were estimated using spectral dynamic 
causal models (DCM). Subject-specific posterior connections were then assimilated using a parametric 
Bayesian framework, to investigate systematic group differences in effective connectivity between SZ and HC 
subjects. We also compared the performance of the subjects in MCCB cognitive tests. 
Results: Statistical analysis on composite cognitive scores (of MCCB tests) revealed that SZ patients achieved 
significantly lower cognitive grades than their HC peers (SZ: 33.4±12.6, HC: 50.1±8.2, p-value<0.001). 
Interestingly, the modeling results showed that effective connections within the COG, VIS and DM networks 
are the most affected in SZ. Specifically, about 70% of the connections within the COG network, 40% of 
those within the VIS network, and 25% of connection among DM subnetworks have been pathologically 
modulated in SZ. Moreover, 75% of the intrinsic connections in the SM network show stronger self-
inhibition in the patient group, reflecting diminished neuronal excitability within the sensorimotor network. 
Conclusion: These results provide a mechanistic view into the disconnection hypothesis of SZ. Importantly, 
effective connectivity analysis revealed widespread abnormal coupling within the cognitive control network of 
the patient group. These results also corroborate behavioral findings based on cognitive scores, which point 
to grave cognitive impairment in SZ. Although dysfunctional connections within large-scale networks have 
frequently been reported in the FC literature of SZ, model-based EC analysis can look beyond descriptive 
statistics and uncover changes in causal neuronal influences-which underwrite the reported FC changes. In 
future work, we study the predictive validity of the effective connectivity parameters, by treating them as 
neuroimaging-based features in a classification model for SZ diagnosis. 
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Background and Aim: This study aimed to find out cellular and electrophysiological effects of the 
edaravone (EDR) administration following induction of vascular dementia (VaD) via bilateral-
carotid vessel occlusion (2VO). 
Methods: The rats were randomly divided into control, sham, 2VO + V (vehicle), and 2VO + EDR 
groups. EDR was administered once a day from day 0–28 after surgery. The passive-avoidance, 
Morris water-maze, and open-field tests were used for evaluation of memory, locomotor, and 
anxiety. The field-potential recording was used for assessment of electrophysiological properties of 
the hippocampus, and after sacrificing, the cerebral hemispheres were removed for stereological 
study and evaluation of MDA levels. The long-term potentiation (LTP), pairedpulse ratio (PPR), and 
input-output (I/O) curves were evaluated as indexes for long-term and short-term synaptic 
plasticity, and basal-synaptic transmission(BST), respectively. 
Results: The 2VO led to increases in MDA level with considerable neuronal loss and decreases in 
the volume of the hippocampus, along with a reduction in the BST and LTP induction which was 
associated with a decrement in PPR and ultimate loss in memory with higher anxiety behavior. 
However, administration of EDR caused a decline in MDA and prevented the neural loss and 
volume of the hippocampus, rescued BST and LTP depression, improved memory and anxiety 
without any effects on PPR. 
Conclusion: Therefore, most likely through the improvement of MDA level, and the hippocampal 
cell number and volume, EDR leads to recovery of synaptic plasticity and behavioral performance. 
Because of the LTP rescue, without recovery of PPR, it is likely that the EDR improved LTP 
through the post-synaptic neurons. 
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Background and Aim: In everyday life, electrical devices are the primary sources of extremely low-
frequency electromagnetic fields (ELF-EMF), and the human body may be a great conductor of 
these fields. The purpose of this research was to clarify if there is a relationship between ELF-EMF 
exposure and cognitive deficits in rats and clinical signs and behavioral analysis. 
Methods: Hence, Morris water maze (MWM) experiments were used to assess spatial learning and 
memory performance. Thirty-two adult male rats were selected randomly from laboratory animals in 
this experimental research, and their ages and weight were established. Five or six old-week rats were 
exposed to ELF-EMF for a week, one hour daily (short-term), and a month, one hour daily (long-
term). The expression of BDNF proteins in the hippocampus was evaluated after sacrificing animals 
to assess learning and memory function.  
Results: After exposure, the bodyweight of rats showed a significant difference in the long-term 
exposed group (p < 0.05). The level of BDNF mRNA in the hippocampus was found by the RT-
PCR method. Our findings indicated that exposure to ELF-EMF affected spatial learning and 
memory, and can improve memory, especially with long-term exposure. Also, we discovered a 
significant difference in the long-term exposed group (p < 0.05), where radiation for a month 
resulted in a substantial rise in BDNF levels. 
Conclusion: As a result of our study, male rats spent more time and traveled a greater percentage of 
their distance in the target quadrant after prolonged exposure, demonstrating that long-term 
exposure improves spatial memory. This suggests that exposure to low-frequency electromagnetic 
fields in long term is safe. 
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Background and Aim: Many diseases in the body cause pain. In addition, the ability to diagnose 
different types of diseases depends largely on the physician's knowledge of different quality of pain. 
On the other hand, pain is one of the protective mechanisms and whenever each tissue is destroyed, 
pain is caused. The purpose of this paper is to explain the neurophysiology of pain and its control 
methods from the perspective of Iranian medicine. 
Methods: This article is a review that has been conducted purposefully and with certain criteria 
through searching invalid Iranian medicine books and some common medicine sources and 
domestic and international scientific databases with related keywords without applying time limits.  
Results: According to the definition of Iranian medicine sources, pain is a person's awareness of an 
incompatible state in the body and is due to two main causes, namely mal-temperament or 
disintegration of physiological conditions of tissue and the separation of connection or destruction 
and tissue rupture. About 15 types of pain and three general methods for controlling it are 
mentioned in these texts, most of which are consistent with new medicine sources. 
Conclusion: Increasing the awareness of physicians and neuroscience researchers about pain 
neurophysiology and its control methods in Iranian medicine will develop their knowledge about 
pain and consequently faster diagnosis and more effective control of it's. 
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Background and Aim: Hepcidin is the main modulator of systemic iron metabolism, and its role in 
the brain has been clarified recently. Studies have shown that hepcidin plays an important role in 
neuronal iron load and inflammation. This issue is of significance because neuronal iron load and 
inflammation are pathophysiological processes that are highly linked to neurodegeneration. 
Moreover, the activity of hepcidin has recently been manipulated to recover the neuronal 
impairment caused by brain inflammation in animal models.  
Methods: Streptozotocin (STZ) was used to induce type 1 diabetes. Male Wistar rats (n = 40) with a 
weight range of 200–250 g were divided into control, diabetic, diabetic + iron, and diabetic + 
Hepcidin peptide inhibitor groups. Hepcidin peptide inhibitor (100 mg/kg IP) and iron (12 mg/kg 
PO) were administered for 8 weeks. At the end of the experiment, Forced swim test (FST) and 
Elevated Plus Maze (EPM) were carried out. The animals were perfused randomly and their 
hippocampal tissue was isolated for the analysis of markers such as corticosterone, hepcidin 
expression, iron, and ferritin. Blood samples were taken for the measurement of serum 
inflammatory cytokine Interleukin (IL)-6.  
Results: The findings indicated that treatment with Hepcidin peptide inhibitor reduced IL-6, MDA, 
ferritin, and hepcidin expression and depression behavior in diabetic rats compared to treatment 
with iron (P<0.05). Moreover, treatment with Hepcidin peptide inhibitor did not decrease the iron 
level or prevented its decline 
Conclusion: Treatment with Hepcidin peptide inhibitor improved the cognitive dysfunctions and 
symptoms of depression behavior in STZ-induced diabetic rats by appropriately modulating and 
reducing oxidative stress and neuroinflammation. This may enhance the existing knowledge of 
therapeutics to reduce depression behavior in diabetes and is suggested to be a potential therapeutic 
agent in diabetes. 
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Background and Aim: Chronic morphine impairs cued fear extinction, which may contribute to 
the high prevalence of anxiety disorders and the replase of opiate addiction. In this work, we 
investigated the effects of forced exercise with different intensities on cued fear extinction 
impairment and alternations of hippocampal BDNF and apoptosis induced by chronic morphine. 
Methods: Rats were injected with bi-daily doses of morphine or saline for 10 days and then received 
a cued fear conditioning training, which followed by fear extinction training for four consecutive 
days. Cued fear response was impaired in morphine-treated rats. Then, different saline or morphine-
treated rats were underwent forced exercise for 4-weeks with light, moderate or high intensities. 
Subsequently, rats received a cued fear conditioning followed by four days extinction training, and 
the expression of hippocampal BDNF and apoptotic proteins was determined.  
Results: Rats showed cued fear extinction failure and reduced hippocampal BDNF, which 
recovered by light and moderate, but not high exercise. Light and moderate, but not high exercise 

enhanced the up-regulation of Bcl-2 and down-regulation of the Bax proteins in saline- and 
morphine treated rats, which shifted the balance between pro-apoptotic and anti-apoptotic factors in 
favor of cell survival.  
Conclusion: These findings highlight the impact of exercise up to moderate intensity in the 
recovery of cued extinction failure more likely via BDNF in addicted individuals. 
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Background and Aim: Methamphetamine can active the sigma (σ) and dopamine receptors. 
However, the exact mechanisms underlying such neuroprotection, especially the role of sigma 
receptors, has not yet been fully clarified. In this study, MK-2206, Wortmannin, H89 
dihydrochloride, 666-15, Heparin, Ketamine, BMY 14802, Pentazocine, Raclopride, SCH23390, as 
inhibitors of of Akt, PI3K, PKA, CREB, IP3 receptor, NMDA receptor, Sigma receptor antagonist, 
sigma receptor agonist, dopamine receptor agonist and dopamine receptor antagonist respectively, 
were used for investigation of the signal transduction pathway in PC12 methamphetamine-induced 
cells. Methods: MTT test, the caspase activity colorimetric assay kit (Bio-techne), rhodamine 123, 
fura-2 for measurement of (Ca2+) ic and (Ca2+)m were applied. Results: Data showed that 
pentoxifylline as an intracellular cAMP molecular stabilizer has a protective effect on PC12 
methamphetamine-induced cells. It reduced biochemical markers of cell death during inhibiting the 
sigma receptor and calcium signal transduction. Pentoxyphilline increased cell viability and 
rhodamine-123 absorbance and reduced caspase-3 activity, mitochondrial and intracellular Ca2+ 
concentration, and (.OH) generation in all concentrations of 10nM to 1mM (p<0.05). Conclusion: 
The results suggest that the production of cAMP and suppression of sigma receptor, dopamine 
receptor and PI3K/Akt signal transduction have neuroprotective effects against methamphetamine-
induced neurotoxicity in PC12 cells.  
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Background and Aim: Methadone is an opioid used in the treatment of chronic and acute pain as 
well as opioid-dependence treatment. Its long-term or high-dose consumption leads to disruption of 
brain cells. It induces the cell death neuron-like cells. In this study, we aimed to investigation of 
Punica granatum oil effects, as a natural antioxidant, on methadone-induced cell death. Methods: In 
this study, cell viability, cell proliferation, and cell cytotoxicity were measured through trypan blue, 
MTT, and LDH tests respectively. In continuing, the cell death index which indicates the apoptosis 
occurrence calculated by TUNEL test. Permeability of mitochondrial membrane was evaluated by 
rhodamine123. Griess reaction was used to detection of nitric oxide production. Also, the 
inflammatory cytokines IL-1β, IL-6, INFγ, and TNFα were measured using the Rat inflammatory 
cytokine assay kit, Rat Kit V-Plex and the caspase-3 activity calculated through the Caspase-3 
Colorimetric Assay Kit. Results: The different treatments of Punica granatum oil reduced cell 
cytotoxicity and cell death index as well as increased the cell viability and cell proliferation in 
methadone-treated PC12 cells. The production of NO decreased in different treatments compared 
to methadone-induced PC12 cells as well as IL-1β, IL-6, INFγ, and TNFα inflammatory cytokines 
decreased. In these treatments mitochondrial membrane potential increased and caspase 3 activity 
decreased compared to methadone-induced PC12 cells. Conclusion: We concluded that Punica 
granatum essential oil suppressed the cell death which induced by methadone in the cells. It can 
inhibit the production of NO. Also, it can inhibit apoptosis through inhibition of caspase-3 activity, 
DNA fragmentation, and disruption of mitochondrial membrane.  
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