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The effect of magnesium and exercise on the spatial learning and
memory in the Wistar rats: the role of BDNF protein

Submission Author: Mohadeseh Chahkandi
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Infectious Diseases, Zahedan University of Medical Sciences, Zahedan, Iran.

Background and Aim : Introduction: Magnesium has been found to have neuroprotective
properties and can improve memory and learning in preclinical models of aging, traumatic brain
injury, drug addiction, glutamate neurotoxicity, and Alzheimer's disease. Regular physical exercise
(EX) is considered to be the most powerful non-pharmacological approach for promoting optimal
brain health. Given the findings of previous research, it is hypothesized that moderate-intensity
exercise and lithium treatments could promote improvements in spatial learning and memory in
Wistar rats by activating brain-derived neurotrophic factor (BDNF) in the hippocampus. This study
evaluated the role of BDNF in the effects of lithium and exercise on spatial learning and memory.

Methods : In this research, 28 male Wistar rats were divided into 4 groups; I: Control (Crt),
animals did not receive drug; Il: Mg (40 mg/kg/day/ip); 1ll: Moderate-intensity training (MIT);
IV: Mg and MIT (Mg+ MIT); One hour after the last injection, the Morris water maze (MWM)
test was conducted. Moreover, the density of BDNF (brain-derived neurotrophic factor) was
assessed by the ELIZA method.

Results : Our result showed the beneficial effects of exercise on spatial learning and memory;
however, magnesium administration alone cannot affect this. Additionally, exercise-exposed and
magnesium administration combined rats did not show change in spatial learning and memory.
Finally, we observed a positive role of BDNF protein in the exercise effects.

Conclusion : Our result showed the beneficial effects of exercise on spatial learning and memory;
however, magnesium administration alone cannot affect this. Additionally, exercise-exposed and
magnesium administration combined rats did not show change in spatial learning and memory.
Finally, we observed a positive role of BDNF protein in the exercise effects.

Keywords : magnesium, exercise, MWM, BDNF
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Amyloid p-induced LTP impairment accompanied by hippocampal
Aralkylamine N-Acetyltransferase activity attenuation
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Background and Aim : Melatonin is a methoxyindole secreted mainly, but not exclusively by the
pineal gland. Several studies have been reported the presence of melatonin rate limiting enzyme,
aralkylamine N-acetyltransferase (AANAT), in the hippocampus. On the other hand, melatonin
level is decilned in neurodegenerative cognitive impairment . The aim of this study was to
invstigate whether the rate-limiting enzyme of melatonin synthesis in hippocampus is affected by
the ICV-Ap injection

Methods : after bilateral intra-cerebroventricular injection of A, the long-term potentiation (LTP)
was evaluated using local field potential recording. Western blot technique was carried out in order
to measure the hippocampal AANAT activity.

Results : unchanged population spike amplitude in AP group in comparison to sham group
confirmed LTP impairment. These alterations were in parallel with a significant hippocampal
AANAT activity reduction.

Conclusion : It seems that the local AANAT activity reduction is in accordance with LTP
impairment in animal model of Alzheimer’s disease. These data suggest the importance of
considering the local melatonin alteration to find the molecular mechanism of pathological
condition such as AD

Keywords : Arylalkylamine N Acetyltransferase ; Alzheimer’s disease ; Hippocampus ; Long-
term potentiation ; Melatonin ; Morris’s water maze
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The Role of Glutamatergic AMPA Receptors in the Lateral Habenula
during the Acquisition and Expression Phases of Morphine-Induced
Place Preference
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Background and Aim : The lateral habenula (LHb), a brain structure within the epithalamic
region, is recognized for its significant involvement in depression and drug addiction. Morphine
reward primarily hinges on the glutamatergic system. However, the impact of activating or
inhibiting AMPA-type glutamate receptors (AMPARs) within the LHb on different aspects of
morphine-induced conditioned place preference (CPP) remains a topic of uncertainty. In this study,
we delved into the effects of bilateral microinjections of AMPARSs agonists and antagonists within
the LHb on both the acquisition and expression phases of CPP in male rats.

Methods : During the conditioning sessions of the acquisition phase, we administered bilateral
injections of AMPARSs agonists and antagonists. In separate groups, we also administered the
drugs into the LHb just 5 minutes prior to the test phase in the expression phase of CPP. Wistar
rats were the subjects in this experiment.

Results : The acquisition phase of CPP saw an increase in the CPP score when various doses of
NBQX, an antagonist of AMPARs, were combined with an effective dose of morphine.
Conversely, during the acquisition phase, the administration of AMPA, an AMPARs agonist,
notably decreased the conditioning scores. Notably, pretreatment with NBQX only reversed the
reduction in CPP caused by AMPA at a dose of 1ug per rat in the acquisition phase of morphine-
induced CPP. However, the antagonist couldn't alter the impact of a high dose of the agonist (1jug
per rat) on CPP.

Conclusion : Moving to the expression phase, NBQX significantly increased CPP scores, while
AMPA had no substantial effect on CPP scores during this phase but did significantly reduce motor
activity in the test phase.

Keywords : Rat, CPP, Locomotor activity, Lateral habenula, AMPA

3



<vvv

5 ) )
v S Oral & Poster Presentations
) 12t Basic and Clinical Neuroscience Congress 2023
.. A i m— December 27-29, 2023 Tehran, IRAN
Count: 4

Abstract ID: 33
subject: Cognition: Learning and Memory
Presentation Type: Oral

Geraniol improves passive avoidance memory and hippocampal synaptic
plasticity deficits in a rat model of Alzheimer’s disease

Submission Author: Shekofeh Bagheri
Shekofeh Bagherit, Masome Rashno?, Iraj Salehi®, Seyed Asaad Karimi*, Alireza Komaki®

1. Ph.D. Student of Neuroscience, Department of Neuroscience, School of Sciences And Advanced
Technologies In Medicine, Hamadan University of Medical Science, Hamadan, Iran, ShekofeO@gmail.com

Asadabad School of Medical Sciences, Asadabad, Iran

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

SR A

Background and Aim : Alzheimer’s disease (AD) is the most progressive and irreversible
neurodegenerative disease that leads to synaptic loss and cognitive decline. The present study was
designed to evaluate the effects of geraniol (GR), a valuable acyclic monoterpene alcohol, with
protective and therapeutic effects, on passive avoidance memory, hippocampal synaptic plasticity,
and amyloid-beta (AB) plaques formation in an AD rat model induced by intracerebroventricular
(ICV) microinjection of AB1-40.

Methods : Seventy male Wistar rats were randomly into sham, control, control-GR (100 mg/kg;
P.O. (orally), AD, GR-AD (100 mg/kg; P.O.; pretreatment), AD-GR (100 mg/kg; P.O.; treatment),
and GR-AD-GR (100 mg/kg; P.O.; pretreatment & treatment). Administration of GR was
continued for four consecutive weeks. Training for the passive avoidance test was carried out on
the 36th day and a memory retention test was performed 24 h later. On day 38, hippocampal
synaptic plasticity (long-term potentiation; LTP) was recorded in perforant path-dentate gyrus (PP-
DG) synapses to assess field excitatory postsynaptic potentials (FEPSPs) slope and population
spike (PS) amplitude. Subsequently, AP plaques were identified in the hippocampus by Congo red
staining.

Results : The results showed that A? microinjection increased passive avoidance memory
impairment, suppressed of hippocampal LTP induction, and enhanced of A? plaque formation in
the hippocampus. Interestingly, oral administration of GR improved passive avoidance memory
deficit, ameliorated hippocampal LTP impairment, and reduced A? plaque accumulation in the
A?-infused rats.

Conclusion : The results suggest that GR mitigates AB-induced passive avoidance memory
impairment, possibly through alleviation of hippocampal synaptic dysfunction and inhibition of
AP plaque formation.

Keywords : Alzheimer’s disease Geraniol Passive avoidance memory Long-term potentiation Rat
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MRI-based Study on the Effect of Cognitive Narrative Therapy in
Improving the Language Skills of Autistic Children
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Background and Aim : In terms of psychosocial wellbeing, language skills have an indispensable
role on the quality of communication. The aim of this study was to assess the effect of cognitive
narrative therapy in children with autism based on the findings of brain MRI scans.

Methods : This quasi-experiment included a pre- and post-assessment. The study was performed
on both experimental and control groups (each group including 10 children). Among qualified
children, 20 children aged between 8-12 years were selected using convenience sampling. The
children in the experimental group underwent therapy for 20 sessions and their brain MRI were
recorded at the end of sessions 10 and 20. In this study, the level of improvement was measured
using Gilliam Autism Rating Scale (GARS). The obtained data were analyzed using covariance.
Results : the findings of MRI scans revealed that the cognitive narrative therapy has a substantial
effect (p<0.01) on reducing the language disorder symptoms and improving the speech and
communication abilities of individuals in the experimental group compared to the control group.
The evidence of improvement was clearly detectable in the brain MRI of individuals in the
experimental group. This positive modification was more pronounced in regions associated with
receptive and expressive languages such as the posterior lobe of cerebellum, motor cortex and
dorsal attention network. This per se, significantly promotes the speech of the individuals in the
experimental group. For instance, the therapy significantly improved the usage of conjunctions, as
well as simple and compound sentences. The comparison of MRI scans recorded at sessions 10
and 20 indicated that increased number of therapy sessions promotes the recovery (evidenced by
remarkable volumetric increase of the regions related to the receptive and expressive languages).
Conclusion : This study demonstrated that cognitive narrative therapy has a marked influence on
improving the language and communication abilities of autistic children. Given the distinguished
MRI results obtained at mid (10) and final (20) therapy sessions, it can be recommended to
continue the therapy for 20 sessions. In the future studies, the effect of therapy over a longer period
(more than 20 sessions) can also be evaluated on clinical symptoms and brain MRI of autistic
patients.

Keywords : Autism, Cognitive narrative therapy, Brain MRI, Language skills
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Omega-3 fatty acids prevent nicotine withdrawal-induced impairment of
learning and memory via affecting oxidative status, inflammatory
response, cholinergic activity, BDNF and amyloid-B in rat hippoca
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Background and Aim : In the present study, the main objective was to reveal whether treatment
by Omega-3 fatty acids could prevent the adverse effects of adolescent nicotine withdrawal on
spatial and avoidance memory in male rats.

Methods : For this purpose, Morris water maze and passive avoidance tests were performed on
male Wistar rats and the hippocampal levels of oxidative stress markers, inflammatory indices,
brain-derived neurotrophic factor, nitrite, amyloid-B and acetylcholinesterase (AChE) were
measured. Moreover, density of dark neurons were assessed in CA1 and CA3 regions.

Results : Results showed that adolescent nicotine exposure followed by a period of drug cessation
exacerbates the behavioral indices of learning and memory through affecting a variety of
biochemical markers within the hippocampal tissues. These changes lead to elevation of oxidative
and inflammatory markers, reduction of neurotrophic capacity and increased AChE activity in
hippocampal tissues. In addition, it was observed that co-administration of nicotine with Omega-
3 fatty acids significantly prevents nicotine withdrawal-induced adverse effects through restoration
of the mentioned biochemical disturbances.

Conclusion : Therefore, we suggest administration of Omega-3 fatty acids as a safe, inexpensive
and effective therapeutic strategy for prevention of memory dysfunctions associated with nicotine
abstinence during adolescence.

Keywords : Nicotine; adolescent; Omega-3; inflammation; dark neurons; BDNF.
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Transgenerational effects of morphine administration during
adolescence on passive avoidance learning and memory
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Background and Aim : The use of opioids has been reported as a common and ordinary act in
adolescents and young adults. In rats, the days 28-42 after birth are the early-mid adolescence
(equivalent to ages of 12-17 in humans) and the days 43-55 after birth, are known as the late
adolescence phase or the beginning of adulthood (equivalent to ages of 18-25 in humans).
Inheritance of epigenetic states enables the parent to transfer the information related to their
ancestors' environment, including drug use, to their offspring. The current study examined the
intergenerational effects of paternal morphine exposure during adolescence on passive avoidance
learning and memory.

Methods : In this study, male Wistar rats were exposed to increasing doses of morphine (5-25
mg/kg, s.c.) or saline for 10 days during adolescence (PND, postnatal day, 30-39). Following a 20-
days drug-free period, the treated male rats were mated with naive females. Adult male offspring
(PND 60-75) were tested for passive avoidance learning and memory using shuttle box.
Habituation trial: Animals were placed in the light compartment and five seconds later, the
guillotine door was raised. After the rat entered the dark compartment, the door was closed and 20
seconds later, the animal was taken from the dark compartment. Training trial: The rats were
placed in the light compartment in each session. Five seconds later, the guillotine door was raised.
After the animal entered the dark compartment, the door was closed and after 3 seconds, an
electrical shock with a constant current intensity (0.5 mA) was delivered through the grid floor. 20
seconds later the animal was taken from the dark compartment. Training trials were repeated every
2 minutes until the rat stayed in the light compartment for 120 seconds. Retention test: The
retention test was performed 24 h after training trials. The animal was placed in the light
compartment and 5 seconds later, the guillotine door was raised. The retention test is terminated if
the animal does not enter the dark compartment within 300 seconds.

Results : It was observed that Step-through latency (latency for entering the dark compartment)
was significantly less in morphine-sired males compared to the saline-sired ones in the retention
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test, which indicates a deficit in passive avoidance memory. In addition, trial number (the number

of learning sessions) was significantly more in morphine-sired group during the training trials,

which indicates that their passive avoidance learning was disrupted and they need more sessions
to learn the test.

Conclusion : Paternal exposure to morphine during adolescence disrupted passive avoidance
learning and memory in male offspring.

Keywords : Adolescence; Opiate, Offspring; Learning; Memory; Hippocampus
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Dorsal hippocampal CA1 NMDA receptors mediate the interactive
effects of quetiapine and lithium on memory retention in male rats
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Background and Aim : Lithium and quetiapine are administered simultaneously as a treatments
for bipolar disorder. The concurrent use of these two drugs has been observed to affect the
neurobiological mechanisms underlying learning and memory. To clarify the precise mechanisms
involved, we evaluated the possible role of the dorsal hippocampal CA1 NMDA receptors in the
interactive effects of lithium and quetiapine in memory consolidation.

Methods : The dorsal hippocampal CAL regions of adult male Wistar rats were bilaterally
cannulated, and a single-trial step-through inhibitory avoidance apparatus was used to assess
memory consolidation.

Results : Post-training administration of certain doses of lithium (20, 30, and 40 mg/kg, i.p.)
diminished memory consolidation. Post-training administration of higher doses of quetiapine (5,
10, and 20 mg/kg, i.p.) augmented memory consolidation. Post-training administration of certain
doses of quetiapine (2.5, 5, 10, and 20 mg/kg) dose-dependently restored lithium-induced memory
impairment. Post-training microinjection of ineffective doses of the NMDA (10-5 and 10-4 pg/rat,
intra-CAL1) plus an ineffective dose of quetiapine (2.5 mg/kg) restored the lithium-induced memory
impairment. Post-training microinjection of ineffective doses of the noncompetitive the NMDA
receptor antagonist, MK-801 (0.0625 and 0.0125 pg/rat, intra-CA1), diminished the quetiapine-
induced (10 mg/kg) memory improvement in lithium-induced memory impairment.

Conclusion : These findings suggest a functional interaction between lithium and quetiapine
through hippocampal CA1 NMDA receptor mechanisms in memory consolidation.

Keywords : Lithium, Quetiapine, NMDA, MK-801, Dorsal hippocampus
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Spleen Tyrosine Kinase (Syk): an Element That Can't Be Ignored in
Alzheimer's disease (AD) Pathology
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INTRODUCTION: please rewrite this passage: Alzheimer's disease (AD) is a complex
neurodegenerative disorder characterized by the accumulation of pathological hallmarks, such as
amyloid-beta (AP) plaques, tau protein hyperphosphorylation, neuroinflammation, and impaired
autophagy. Recent research has highlighted the pivotal role of Spleen Tyrosine Kinase (Syk) an
enzyme involved in immune cell signaling in AD pathology. syk plays a crucial role in regulating
immune responses and has been implicated in various diseases, including autoimmune disorders
and certain types of cancer. METHOD: Research materials were extracted from at least 17 articles
using the following databases: Science Direct, Google Scholar, Medline, and PubMed using the
keywords: Alzheimer, Spleen Tyrosine Kinase, Amyloid-beta, tau hyperphosphorylation, and
autophagy RESULT: Amyloid-beta (AB) production stands at the core of Alzheimer's disease
(AD) pathogenesis, and Syk triggers downstream signaling pathways, notably the y-secretase
pathway. This pathway plays a pivotal role in the cleavage of the amyloid precursor protein (APP)
and the subsequent generation of AP peptides. Additionally, Syk is a key player in the signaling
cascades that amplify the neuroinflammatory response, contributing to neurodegeneration, a
process in which microglia's involvement cannot be underestimated. Furthermore, Syk is
implicated in the hyperphosphorylation of tau, a defining characteristic of neurofibrillary tangles.
Activation of Syk amplifies the activity of kinases, including glycogen synthase kinase 3 (GSK-
3pB) and cyclin-dependent kinase 5 (CDKS5), both responsible for the aberrant phosphorylation of
tau. Autophagy, a vital cellular process responsible for protein and organelle degradation, is
impaired in AD. Syk disrupts autophagy by impeding autophagosome formation and lysosomal
function, leading to the accumulation of damaged proteins and organelles. The restoration of
autophagy through Syk inhibition may offer a potential means to clear toxic aggregates in AD.
CONCLUSION: In summary, Syk serves as a multifaceted contributor to the pathogenesis of
Alzheimer's disease, influencing AP production, neuroinflammation, tau phosphorylation, and
autophagy dysfunction. Targeting Syk presents a promising avenue for therapeutics to address
various facets of AD pathology, offering hope for future research and drug development in the
battle against Alzheimer's disease.

Keywords : Alzheimer, Spleen Tyrosine Kinase, Amyloid-beta, tau hyperphosphorylation,
autophagy
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Effects of nano-curcumin on noise stress-induced hippocampus-
dependent memory impairment: behavioral and electrophysiological
aspects
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Background and Aim : Noise pollution is one of the fundamental factors in the etiology of many
disorders. Noise stress adversely affects cognitive behaviors and long-term potentiation (LTP), the
candidate mechanism of learning and memory. In the present study, we examined the
neuroprotective effects of nano-curcumin on behavioral and electrophysiological aspects of
hippocampus-dependent memory in noise-exposed animals.

Methods : The stressed animals received either vehicle (ST) or nano-curcumin (NANO + ST) for
2 weeks. The control groups remained either intact (CON) or received nano-curcumin
(NANO + CON). The ST and NANO + ST groups were exposed to daily noise for 2 weeks. The
spatial memory was assessed in the Morris water maze. The LTP was investigated through field
potential recording in the CA3-CA1 pathway of the hippocampus. Serum corticosterone level was
measured at the end of the experiments.

Results : The ST group showed a lower cognitive function and suppressed LTP compared to the
CON group. The nano-curcumin treatment improved the maze navigation and LTP induction
compared to the ST group. While the stress exposure elevated the serum level of corticosterone in
the ST animals, nano-curcumin treatment reduced it.

Conclusion : The nano-curcumin treatment restores impaired behavioral and electrophysiological
aspects of learning and memory in the noise-exposed animals. The plasma corticosterone levels
may be associated with changes in cognitive behavior and synaptic plasticity.

Keywords : Nano-curcumin, hippocampus, memory, behavior, electerophysiology
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Transplanted mesenchymal stem cells affect spatial memory in rat model
of Alzheimer’s disease
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Background and Aim : Alzheimer’s disease (AD) is a neurodegenerative disorder that impairs
mental ability development and interrupts neurocognitive function. Despite of many years of
research, there is no effective treatment. Stem cell therapy represents a fascinating new approach
for the management of degenerative disorders.

Methods : 28 male Wistar rats were divided into 4 groups (n=7): Control, Sham, Alzheimer’s
disease model, cell therapy. The nucleus basalis of Meynert (NBM) was bilaterally destroyed using
electrical lesion (0.5 mA for 3 s) in 3th and 4th groups. Sham did not undergo electrical lesion.
One week after the induction of Alzheimer’s disease model, the mesenchymal cells (0.1 mL) were
injected with stereotaxic surgery using a Hamilton syringe at NBM and after three weeks spatial
memory was study by using Y maze.

Results : our results showed significant impairment of spatial memory (p<0.01) after electrical
lesion in Alzheimer’s group in compare with control and sham. Transplantation of stem cells
improved spatial memory of cell therapy group in compare with Alzheimer’ (p<0.01).
Conclusion : Based on the results obtained from the present study and the cell differentiation
studies of other colleagues, it can be said that stem cells have a high ability to repair damaged
tissue through differentiation into the specialized cells of the tissue in which they are implanted.

Keywords : Mesenchymal stem cell, Alzheimer’s disease, Spatial memory
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Oral supplementation of ascorbic acid improves learning and memory
impairment induced by adolescent stress exposure in male rats:
behavioural, biochemical and electrophysiological study
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Background and Aim : The present research study aimed to investigate the role of Ascorbic acid
(AA) on synaptic plasticity, learning and memory impairment induced by adolescent unpredicted
chronic mild stress (CUMS) exposure in rats.

Methods : One hundred and twenty adolescent male rats were divided into following groups:1)
vehicle, 2) CUMS, 3-5) CUMS plus various doses of AA (CUMS-10/100/400 mg/kg) and 6)
AA400 mg/kg. After behavioral tests and electrophysiological study, they were sacrificed to
analysis the biochemical response.

Results : In Morris Water Maze, the time latency decreased, while the time spent in the target
quadrant increased in CUMS group treated with AA at dose of 400 mg/kg. In passive avoidance,
the latency of entering into dark chamber decreased in CUMS group treated with AA (400 mg/kg).
In biochemical test results, nitrite and MDA significantly decreased along with increased
antioxidant parameters including thiol, SOD, and catalase activity in CUMS group received
AA400mg/kg. BDNF and Ki67 increased, while AChE activity was decreased in CUMS group
treated with AA simultaneously. In addition, LTP result showed AA increase amplitude and Slope
reduction induced by CUMS.

Conclusion : The results of our study showed that chronic stress during adolescence could cause
learning and memory disorders as well as synaptic plasticity. In addition, we showed that AA can
prevent this problem by reducing oxidative stress, increasing the amount of BDNF and increasing
the amount of neurogenesis.

Keywords : Chronic mild stress; Memory impairment; Ascorbic acid; Adolescent.
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Investigation of protective effects of coenzyme Q10 on impaired synaptic
plasticity in a male rat model of Alzheimer’s disease
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Background and Aim : Oxidative stress plays a key role in contributing to f-amyloid (Ap)
deposition in Alzheimer’s disease (AD). Coenzyme Q10 (Q10) is a powerful antioxidant that
buffers the potential adverse consequences of free radicals. In this study, we investigated the
neuroprotective effects of Q10 on AB-induced impairment in impaired learning and memory and
hippocampal long-term potentiation (LTP), a widely researched model of synaptic plasticity,
which occurs during learning and memory, in a rat model of AD.

Methods : In this study, 50 adult male Wistar rats were assigned to five groups: control group
(saline); sham group; intraventricular PBS injection, AP group; intraventricular Af injection, Q10
group; and Q10 via oral gavage and Q10 + AP group. Q10 was administered via oral gavage, once
a day, for 3 weeks before and 3 weeks after the AP injection. After the treatment period, Novel
object recognition (NOR), Morris water maze (MWM), and passive avoidance learning (PAL)
tests were performed. After behavioral tests, in vivo electrophysiological recordings were
performed to quantify the excitatory postsynaptic potential (EPSP) slope and population spike (PS)
amplitude in the hippocampal dentate gyrus. LTP was created by a high-frequency stimulation of
the perforant pathway, followed by plasma measurements to assess oxidative stress biomarkers
malondialdehyde (MDA), total antioxidant status (TAC), and total oxidant status (TOS).
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Results : Our data indicated that cognitive performance is impaired in A? rats. Rats in Q10 + A?
+ Q10 group showed improvement in behavioral impairments in spatial learning and memory,
passive avoidance learning, and cognitive learning and memory. Following LTP induction, the
EPSP slope and PS amplitude were significantly diminished in A?-injected rats, compared with
sham and control rats. Q10 treatment of A?-injected rats significantly attenuated these decreases,
suggesting that Q10 reduces the e?ects of A? on LTP. According to biochemical assessments, AD
rats had a significantly higher level of MDA and TOS, whereas, in Q10 + A? + Q10 group, MDA
and TOS decreased noticeably. TAC reduced significantly in AD rats, but all groups that received
Q10 showed a significant difference.

Conclusion : Q10 can significantly protect brain tissue against AB-induced neurotoxicity in
learning and memory and synaptic plasticity through its antioxidant capacity. Thus, treatment with
Q10 can suppress the progression of neurodegeneration, resulting in a better quality of life in
humans with AD.

Keywords : Alzheimer’s disease; Coenzyme Q10; Learning and memory; Long-term potentiation;
Oxidative stress; Antioxidants
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potentiation impairment in Ap (1-42)-induced neurotoxicity in rat model
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Background and Aim : Alzheimer's disease (AD) as a neurodegenerative disorder can cause
behavioral impairments and deficits in synaptic plasticity due to oxidative stress. Considering the
mechanisms involved in AD and the neuroprotective, antioxidant, and anti-apoptotic effects
reported from lacosamide (LCM) which is an antiepileptic drug, the aim of this study is to
investigate the role of LCM On AB-induced impairments in learning and memory, hippocampal
synaptic plasticity (long term potentiation), oxidative stress, number of pyramidal cells in CAl
region, and AP plaque in AD model rats.

Methods : In this study, 64 adult male Wistar rats were randomly assigned to eight groups (n=8
rats/group); Groupl (Control), Group2 (LCM), Group3 (Vehicle), Group4 (PBS+LCM), Group5
(AB), Group6 (LCM+AB), Group7 (AB+LCM), and Group8 (LCM+AB+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 AB1-42 (5 uL; ICV) injection. After treatments, Morris water
maze (MWM), novel object recognition (NOR), and passive avoidance learning (PAL) tests were
used to assess the animals’ behavior. After the behavioral tests, 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). Long-term potentiation
(LTP) was created by a high-frequency stimulation of the perforant pathway. At the end of the
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research experiments, plasma measurements were performed for malondialdehyde (MDA), total
antioxidant capacity (TAC), and total oxidant status (TOS), also Thioflavin S staining was used to
show AP plaque aggregation in the hippocampus. Hematoxylin and eosin staining was used to
check the effects of LCM administration on the number of pyramidal cells in the CA1 region of
the hippocampus.

Results : AP microinjection increased learning and memory deficits in MWM, NOR, and PAL
tests, and neuronal loss in the CA1 region. Interestingly, administration of LCM improved
behavioral deficits and neuronal loss in the AB-infused rats. After induction of LTP, PS amplitude
and EPSP slope were significantly decreased in AB-injected rats, compared with vehicle and
control rats. LCM treatment of Ap-injected rats significantly attenuated these decreases,
suggesting that LCM reduces the effects of AP on LTP. Also, AP significantly increased serum
MDA levels and TOS levels, whereas LCM significantly reversed these parameters and increased
TAC levels. In histological results, the formation of AP plaque in the hippocampus of group 5
increased significantly compared to groups 1,2,3, and group 4, but group 8 showed decreased AP
plaques compared to group 5.

Conclusion : Our findings suggest that LCM ameliorates behavioral and hippocampal synaptic
plasticity impairments through a decrease in oxidative stress and neuronal degeneration.

Keywords : Alzheimer’s disease, Lacosamide, Neuroprotective, Learning and memory, Synaptic
plasticity, AP plaque
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therapy in C/57 mice model of mPFC ischemia
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Background and Aim : Acute ischemic stroke is often associated with functional disability and
cognitive impairment, for which there is currently no effective treatment to prevent brain damage.
Recently, cell-free serums have been studied for their potential to promote neuronal survival in
brain disorders due to the abundance of anti-inflammatory cytokines and neurothrophic factors
they contain.

Methods : Bilateral photothrombotic mPFC ischemia was induced under isoflurane anesthesia.
Ischemia induction was approved with TTC staining 48h after surgury. we assessed the influence
of intranasal administration of serum, seven days post-ischemic stroke induction, on social
ineraction test and anti-inflammatory marker IL-1p. The control,sham and ischemic groups
received normal saline (NS) while the treatment groups were administered serum.

Results : Based on the obtained results, there was no significant difference in the locomotor
activity, assessed by the total traveled distance and sociability index among six groups. social
memory in the NS group was significantly decreased as compared to the control and Sham groups.
Nonetheless, serum therapy has caused a significant increase in the social interaction index
suggesting a substantial increase in the social memory in treatment groups.IL-1p expression
increased in NS group compared to Control and Sham groups. Serum-recieving groups showed
decreased level of IL-1B synthesis through the western-blott analysis.

Conclusion : The findings of this study suggest that serum therapy could be an effective translation
from bench to bedside for treating ischemic stroke.

Keywords : Ischemic stroke; serum therapy; social memory
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Submission Author: Zahra Parastar
Zahra Parastar!

1. mahbube ghayournajafabadi

Background and Aim : Given the increasing prevalence of Alzheimer's disease accompanied by
a discouraging progression and the current lack of effective therapeutic approaches, the need for
non-pharmacological alternatives and new treatment methods that focus on improving the quality
of life for individuals affected and delaying cognitive decline is crucial. Therefore, through a
review and examination of therapeutic and pharmacological strategies and interventions that have
been conducted thus far for this disease, a promising solution for enhancing Alzheimer's may
involve harnessing virtual reality technology and integrating it with physical and cognitive
activities

Methods : The rats in the intervention group, placed individually in the virtual reality
environment, will navigate on the virtual reality sphere during the light cycle and, in a T-shaped
spiral maze, search for a green column (cognitive cue). During their movement and in response,
they will receive a reward (milk)."” "They will engage in exercise twice a day, once from 11 to 13
and once from 16 to 18, for a duration of 8 weeks (6 days a week, with the specified intensity and
duration).” For the first four weeks, they will exercise at a speed of 10 meters per minute in two
sessions of 10 minutes each with a 2-minute break. In the fifth and sixth weeks, they will exercise
at a speed of 15 meters per minute in three sessions of 10 minutes each with a 2-minute break. In
the seventh and eighth weeks, they will exercise at a speed of 15 meters per minute in four sessions
of 10 minutes each with a 2-minute break

Results : The current study is a kind of the protocol study and now we don't have any results
Conclusion : The current study is a kind of the protocol study and now we don't have any results

Keywords : Cognition; Alzheimer; Intervention; Rats
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Background and Aim : -The potential impact of global warming and climate change on human
cognition is an important area of research in the field of social challenges and clinical neuroscience.
This systematic review examines original research studies that investigate aforementioned
correlation. The reviewed papers explore the effects of extreme heat exposure on cognitive decline.
They also examine potential disparities among different subgroups based on race/ethnicity and
socioeconomic status and highlight the importance of understanding these effects, especially for
people who engage in physical activities in hot environments, such as athletes, military personnel,
and outdoor workers. The study aims to provide insights into the long-term impact on cognitive
function and identify vulnerabilities within populations.

Methods : -A literature search was conducted in November 2023 to investigate the effects of
global warming on human cognition. The search focused on studies published from 2018 to the
present and utilized three databases: PubMed, Web of Science, and Scopus. The search terms
included keywords related to global warming, climate change, and main aspects of cognition. The
search results were refined by excluding irrelevant categories, limiting to English-language
articles, and prioritizing studies involving humans. A manual search was also conducted in
PubMed, combining the phrases "Global warming™ and "Climate change" with each keyword, and
relevant articles were selected based on their titles, resulting in the addition of 148 articles. The
study specifically examined the impact of global warming on human cognition and excluded
articles related to animals, air pollution, wildfires, and other conditions not directly linked to
climate change. After a thorough evaluation by two individuals, a total of 16 articles were chosen
for full-text review Out of the 2877 articles included in the title review process. The opinions of a
third person were taken into account to address any discrepancies and finalize the selection.
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Results : -These findings collectively underscore the impact of climate change on cognitive
performance, mental health, and overall well-being across various populations and settings. Higher
temperatures are reported to be linked to declined cognitive performance. However, it has been
declared that in certain regions, lower temperature can also result in impaired cognitive
performance. Studies attribute lower cognitive performance to how brain networks react to thermal
stress. As featured by various papers, there is a pressing need for public health strategies, policy
actions, and community interventions to enhance adaptive capacity and resilience in the face of
rising temperature and climate-related challenges.

Conclusion : -The impact of climate change on human health has become a significant concern as
temperatures rise. Cognitive abilities can be affected directly or indirectly, affecting people of all
ages. Recent studies highlight the potential negative impact on cognitive capacity and emphasize
the need for further research to understand this relationship better. Developing effective strategies
to mitigate and adapt to the challenges of climate change depends on understanding this complex
interaction.

Keywords : global warming, Cognition, climate change
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Investigating the Effects of Acupuncture and Laser Acupuncture on
Memory and Learning Processes: A protocol study for A Randomized
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Background and Aim : Traditional Chinese medicine(TCM) has been practiced for over three
thousand years, showing positive effects on improving memory and learning. Recently, studies
have been conducted on the integration of neuroscience with acupuncture. TCM and medical
acupuncture literatures propose specific body and ear acupoints linked to memory and learning in
the brain. This study aims to explore the efficacy of acupuncture and laser acupuncture stimulation
on these identified points, utilizing functional Magnetic Resonance Imaging (fMRI) to assess
changes in memory and learning processes.

Methods : A randomized controlled trial design will be implemented, comprising experimental
groups for acupuncture and laser acupuncture stimulation, a control group with no stimulation, and
a sham acupuncture group for rigorous comparison. Healthy adults meeting inclusion criteria will
undergo pre-stimulation baseline assessments, followed by interventions during wakefulness and
sleep. Post-stimulation evaluations, including cognitive tests and fMRI data analysis, will be
conducted at specified intervals. Statistical analyses will compare outcomes between groups and
explore correlations between fMRI data and cognitive performance.

Results : This study's methodology emphasizes the comprehensive investigation of acupuncture
and laser acupuncture effects on cognitive function, integrating advanced neuroimaging techniques
and a robust control framework. The inclusion of wakefulness and sleep stimulation allows for the
exploration of temporal effects on memory and learning. Results from this study may provide
valuable insights into potential interventions targeting cognitive function, with implications for
future research and clinical applications. Ethical considerations, participant recruitment, and a
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detailed statistical analysis plan enhance the scientific rigor of this exploration into the intersection
of traditional medicine and modern neuroscientific methodologies.

Conclusion : This comprehensive investigation into the effects of acupuncture and laser
acupuncture on cognitive function presents a methodologically rigorous approach, incorporating
advanced neuroimaging techniques and a well-defined control framework. The study's focus on
specific acupuncture points associated with memory and learning, along with the inclusion of
wakefulness and sleep stimulation, adds depth to our understanding of the temporal aspects of
cognitive enhancement. The outcomes of this research have the potential to contribute significantly
to the development of interventions targeting cognitive function. As we await the study results, the
prospect of an imminent revolution in the realms of learning and memory, if acupuncture proves
efficacious, underscores the significance of this inquiry in bridging traditional medicine with
contemporary neuroscience.

Keywords : Acupuncture, Memory, Learning,Neuroscience, fMRI
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Background and Aim : -Neurocognitive dysfunction and memory impairment are common
comorbidity for many neurological disorders and no effective treatment has yet been identified.
Neuromodulation has gained attention as a potential non-pharmacological intervention for
memory and cognition impairment. Transcranial direct current stimulation (tDCS) is a non-
invasive technique of neuromodulation that has proven to influence performance in different
cognitive domains. tDCS delivers low-intensity, direct current to cortical areas facilitating or
inhibiting spontaneous neuronal activities. Effects of tDCS vary based on current polarity,
intensity, time, and site of application.

Methods : -Here, we revised the effect of tDCS on the modulation of neuroplasticity and cognition
in several brain diseases affecting memory and cognition. Studies included in this review were
searched following the terms (“transcranial direct current stimulation”) AND (cognition OR
memory) and according to the PRISMA statement requirements.

Results : -There are reports of improvement in different aspects of cognition after anodal
stimulation, such as working memory, visuomotor coordination and naming in healthy subjects,
recognition memory in Alzheimer’s disease, and working memory and mood in depression as well
as working memory in schizophrenia-spectrum disorders. tDCS is a safe, easy, and noninvasive
brain stimulation technique, therapeutically reliable, and with promising potential to promote
cognitive enhancement and neuroplasticity. Since the use of tDCS has increased as a novel
therapeutic approach in humans, preclinical studies are important to better understand its
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mechanisms as well as to help improve the stimulation protocols and their potential role in different
neuropathologies.

Conclusion : Our findings suggest that tDCS can be a potential therapeutic option to improve
cognition and memory in brain disorders.

Keywords : tDCS; Cognition; Neuropsychology; Memory; Transcranial direct current stimulation
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A study of the effects of clove extract activated by plasma on the learning
deficits and hippocampal superoxide dismutase activity in VPA-induced
rat
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Background and Aim : In modern times, there exists a vast amount of evidence regarding the
structural and functional changes that occur in the hippocampus, as well as the manifestation of
autism spectrum disorder (ASD) phenotypes during childhood and development. Research studies
have demonstrated that cloves possess a significant antioxidant capacity. Among the various
bioactive compounds present in this plant, eugenol and phenolic compounds are found in the
highest concentrations. These compounds exhibit remarkable protective properties against
oxidative damage, thereby aiding in the prevention or delay of learning deficits. Over the past few
years, plasma technology has gained significant attention as a new approach that is both
environmentally friendly and highly efficient. This technology has captured interest across various
industries and scientific fields due to its unique characteristics and potential applications. On the
other hand, biomedical studies have revealed that cold atmospheric plasma is a promising
technology for the development of drug properties, therapeutic compounds and providing an
effective biological effect. Thus, this research aimed at studying the effect of aqueous clove extract
(ACE) and aqueous clove extract activated by plasma (ACEP) on cognitive impairment induced
by oxidative stress.
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Methods : The bud’s activation via dielectric barrier discharge (DBD) procedure by exposing to
N2 gas for 10 mins was conducted after grounding buds and passing by the sieve. In this
experimental study, pregnant Wistar rats were divided into two control and experimental groups.
In the experimental group, valproic acid (VPA) was injected intraperitoneally at a dose of 500
mg/kg on day 12/5 of pregnancy. 21 days after birth, 7 male pups were placed in each group. The
control and the VPA group received saline, VPA + ACE group received ACE and the VPA +
ACEP group received ACEP both orally at a dose of 15 mg/kg for 3 weeks. Finally, 42 days after
birth, a novel object recognition test (NORT) was performed to evaluate short-term and long-term
memory. The activity of superoxide dismutase (SOD) as an endogenous antioxidant enzyme was
assessed by Genet method.

Results : In the novel object recognition test, VPA injection significantly reduced the duration of
interaction with the new object (p < 0.0001) in the VPA group compared to the control. In
compartment with clove extract, the experimental group treated with ACEP was able to
significantly (p < 0.001) increase the interaction time with the novel object by improving memory
while ACE administration showed no notably changes. We observed decreased in SOD activity in
VPA compared to control (p < 0.05). While ACE treatment showed no remarkably changes
compared to control, ACEP administration could significantly enhance SOD activity in
compartment with VPA group (p < 0.001).

Conclusion : The oral administration of clove which is rich in Eugenol can probably strengthen
the learning process by improving oxidative damage involved in memory. Therefore, these results
state that nitrogen-based CAP treatment is probably a positive and effective factor in developing
bioactive herbal compounds by stimulating antioxidant features and enhancing memory
improvements in the VVPA rat model.

Keywords : ASD, Learning, Plasma, Antioxidant, clove
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Background and Aim : Tramadol and ethanol, as psychoactive agents, are often abused.
Discovering the molecular pathways of drug-induced memory creation may contribute to
prohibiting drug addiction and relapse. The tramadol and ethanol-induced state-dependent
memory (SDM) and cross-SDM retrieval between tramadol and ethanol were examined in this
study. Moreover, because of the confirmed involvement of GABAA receptors and GABAergic
neurotransmission in memory retrieval impairment, we assessed cross-SDM retrieval between
tramadol and ethanol with a specific emphasis on the role of the GABAA receptors. First
hypothesis of this study was the presence of cross-SDM between tramadol and ethanol, and second
hypothesis was related to possible role of GABAA receptors in memory retrieval impairment
within the dorsal hippocampus.

Methods : The cannulae were inserted into the hippocampal CAL1 area of NMRI mice, and a step-
down inhibitory avoidance test was used to evaluate state dependence and memory recovery. The
post-training and/or pre-test administration of tramadol (2.5 and 5 mg/kg, i.p) and/or ethanol (0.5
and 1 g/kg, i.p.) induced amnesia, which was restored after the administration of the drugs 24 h
later during the pre-test period, proposing ethanol and tramadol SDM

Results : The pre-test injection of ethanol (0.25 and 0.5 g/kg, i.p.) with tramadol at an ineffective
dose (1.25 mg/kg) enhanced tramadol SDM. Moreover, tramadol injection (1.25 and 2.5 mg/kg)
with ethanol at the ineffective dose (0.25 g/kg) promoted ethanol SDM. Furthermore, the pre-test
intra-CA1 injection of bicuculline (0.0625, 0.125, and 0.25 pg/mouse), a GABAA receptor
antagonist, 5 min before the injection of tramadol (5 mg/kg) or ethanol (1 g/kg) inhibited tramadol-
and ethanol-induced SDM dose-dependently.
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Conclusion : In conclusion, the findings strongly confirmed cross-SDM between tramadol and
ethanol and the critical role of dorsal hippocampal GABAA receptors in the cross-SDM between
tramadol and ethanol.

Keywords : Tramadol; Ethanol; State-dependent memory; Bicuculline; Dorsal hippocampus;
Mouse
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Varenicline, a nicotinic receptor agonist, improves the pathophysiology
of Brain Ischemia-Induced Cognitive Impairment in mice with medial
prefrontal cortex ischemia
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Background and Aim : Post-stroke disabilities like cognitive impairment impose omplex
conditions with great economic burdens on health care systems. Medial prefrontal cortex (mPFC),
which plays roles in memory, learning, executive function, planning, cognitive flexibility and
attention is affected by ischemic stroke. Cerebral ischemia in the mPFC causes cognitive
dysfunction including anxiety-like behaviors and memory impairment in stroke survivors. So far,
no effective treatment has been identified for these impairments. Some of the pathologies such as
inflammation, apoptosis and synaptic disruption are associated with cognitive impairment after
ischemic stroke. Nicotinic acetylcholine receptors (nAChRs) are belongs to the family of ligand-
gated ion channels and so far nine alpha (¢210) and three beta (24) isoforms of receptor subunits
have been identified in neurons. NnAChRs participate in various behavioral and neurobiological
functions. nAChRs reduce neuroinflammation, oxidative stress, and apoptosis, as well as increase
neurogenesis and synaptic plasticity also, improve cognitive functions in brain ischemic models.
Numerous human and animal studies have shown the effects of varenicline as a7 and a4f2
NAChRs agonist in reducing neuroinflammation, increasing nerve regeneration, and improving
cognitive functions in a variety of pathological conditions. The purpose of this study was to
evaluate the dosedependent effects of varenicline as a nAChRs agonist and a neuroprotective agent
on cognitive impairment, inflammation, apoptosis and synaptic dynamics in mPFC
photothrombotic ischemia in male BALB/c mice.

30



<vvv

a7 0D .

v S Oral & Poster Presentations

\. 5 12" Basic and Clinical Neuroscience Congress 2023
.. A i m— December 27-29, 2023 Tehran, IRAN

Methods : 72 adult male BALB/c mice were divided into control, sham and photothrombotic
ischemia groups in the mPFC region. The control and sham groups received normal saline for 14
days. Also, the ischemic groups received normal saline at dose of 2 mg/kg or varenicline with
doses of 3 and 1, 0.1 mg/kg for 14 days. All groups received normal saline or varenicline orally
by gavage. Anxiety-like behaviors of animals were investigated through the open field and
elevated plus maze tests. Morris water maze and novel object recognition tests were used to
investigate spatial and episodic memory in animals. The levels of inflammatory factors (IL-1p,
TNF-a), apoptotic factors (Bax, caspase3, BCL-2) and synaptic proteins (SYP, PSD95, GAP-43)
were measured by western blot method. BDNF neurotrophic factor levels were evaluated by
ELISA method. H&E staining method was also used to evaluate tissue damage.

Results : According to our results, varenicline (3 mg/kg) decreased the levels of IL-1B, TNF-a,
Bax and caspase 3 in mice with ischemia in the mPFC region. Also, it increased the levels of BCL-
2, BDNF, SYP, PSD-95 and GAP-43 and improved memory impairment and anxiety-like
behaviors.

Conclusion : The findings of this research showed that varenicline (3 mg/kg) probably has a
protective role against cognitive impairm ents caused by mPFC ischemia through the reduction of
inflammatory and apoptotic factors, as well as the improvement of synaptic dynamics and the
increase of the neurotrophic factor.

Keywords : cerebral ischemia, varenicline, medial prefrontal cortex, memory, anxiety.
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Background and Aim : -Cinnamon is obtained from the brown bark of trees named Cinnamomum
and is a commonly used spice and flavoring material for deserts, candies, chocolate, etc. It has a
long history as a medicine as well. The most important constituents of cinnamon are
cinnamaldehyde and trans-cinnamaldehyde, which are present in the essential oil. Cognitive
disorders, also known as neurocognitive disorders (NCDs), are a category of mental health
disorders that primarily affect cognitive abilities including learning, memory, perception, and
problem-solving. This study aimed to systematically review studies about the relationship between
cinnamon, its metabolite, and bioactive compounds in improving NCDs.

Methods : -Five hundred studies were collected from different databases (PubMed, Google
Scholar, and Web of Science) without any time limitation in September 2023 and went under
investigation for eligibility. As a result, after removing irrelevant and duplicated articles, 30 studies
were included in this systematic review. Among the included studies, 23 articles were In vivo
studies, two were In vitro, and five clinical studies were also accomplished.

Results : -The main outcome of most studies (n = 29) proved that cinnamon significantly improves
cognitive function on memory and learning, prevents the toxicity of A? on neuronal PC12 cells,
reduces the oxidative damage and gliosis, and increases spatial memory consolidation-induced
activation of CAMP response element-binding protein (CREB) and expression of plasticity-related
molecules in the hippocampus. In vivo studies showed that using cinnamon or its components,
such as sodium benzoate (NaB) cinnamyl alcohol, eugenol, cinnamaldehyde, and cinnamic acid,
could positively alter cognitive function. In vitro studies also showed that adding cinnamon or
cinnamaldehyde to a cell medium can reduce tau aggregation, Amyloid ? and increase cell
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viability. Clinical studies showed positive effects on cognitive function and most studies reported
that cinnamon might be useful for preventing and reducing cognitive function impairment. It can
be used as an adjuvant in the treatment of related diseases. Studies have shown that cinnamon and
its bioactive compounds can influence brain function and affect behavioral characteristics and
possess neuroprotective effects interfering with multiple oxidative stress and pro-inflammatory
pathways. Cinnamon supplementation significantly reduced C-reactive protein (CRP) and
malondialdehyde (MDA) levels, moderately reduced IL-6 levels, and increased total antioxidant
capacity (TAC). Other studies have shown that cinnamon treatment reduces oxidative damage and
gliosis in the hippocampus of Tg-5XFAD mice. Furthermore, the use of cinnamon inhibits
lipopolysaccharides  (LPS)-induced expression of inducible NO synthase (iNOS),
proinflammatory cytokines (Tumor necrosis factor ? and IL-1?), and surface markers (CD11b,
CD11c, and CD68) in mouse microglia.

Conclusion : According to different articles cinnamon and its bioactive compounds can improve
cognitive disorder. However, further molecular studies and clinical trials are required to establish
the therapeutic safety and efficacy in different cinnamon species.

Keywords : Cinnamon; Cognitive disorders; Cellular mechanism; Learning; Memory
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NEUROMODULATION OF MESENCHYMAL STEM CELL
THROUGH PPAR SIGNALING IN ALZHEIMER’S DISEASE
MODEL

Submission Author: Samira Malekzadeh
Samira Malekzadeh?
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Background and Aim : Alzheimers disease (AD) is a brain disorder characterized by memory
loss, cognitive impairment, and synaptic dysfunction that interferes with daily life. There are links
between insulin signaling in the brain and neuromodulatory effects such as neuroendocrine and
neurotrophic functions like synaptic plasticity. Therefore, both of type 2 diabetes mellitus (DM)
and AD cause cognitive impairment, suggesting the therapeutic potential of antidiabetic drugs or
pathways in treatment of AD. Peroxisome proliferator-activated receptor- (PPAR ) regulated
insulin sensitivity, cell differentiation , and therapeutic candidates for AD. Mesenchymal stem
cells (MSCs) are multipotent stem cells that exhibit multilineage differentiation. MSCs have self-
renewal and therapeutic functions in neuronal cells such as induce Amyloid beta (A ) clearance,
increase autophagy, activate microglia, induce neurogenesis.

Methods : In this study, 24 male Wistar rats weighing 220 20g with available food and water ad
libitum condition were randomly divided into three groups including, Control, TMT+PBS (8
mg/kg TMT+ 0.5 ml PBS) and TMT+DPSCs (TMT + 1 106 cells/ml DPSC in 0.5 ml PBS) groups.
After sacrificing the rats, brain tissue was removed. PPAR mRNA expression in brain tissue
assessed through Real-time polymerase chain reaction (Real-time PCR). The data were analyzed
using one-way ANOVA followed by Tukey analysis with SPSS software.

Results : The long shape fibroblastic morphology, plastic-adherent and adipogenic differentiation
confirmed MSCs characterizations. Transplantation of MSCs significantly decreased the mRNA
expression of PPAR compared to TMT+PBS group (P 0.0001).

Conclusion : PPAR are directly involved in AD pathophysiology and A metabolism.
Transplantation of MSCs is promising new therapy for tissue regeneration and neurological
disorders. MSCs ameliorates cognitive impairment and dementia in AD.

Keywords : Stem Cells, differentiation, neuromodulation, PPAR , Alzheimer's Disease
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Exploring the benefits of angiotensin-converting enzyme inhibitor
captopril on brain-derived neurotrophic factor, nitric oxide metabolites,
oxidative stress indicators, and interleukin-6 in the brain
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Background and Aim : The role of renin angiotensin system (RAS) in the brain function
including learning and memory have been suggested. In the present study the effects of the
angiotensin converting enzyme inhibitor captopril, on brain-derived neurotrophic factor(BDNF,
nitric oxide(NO) metabolites, oxidative stress indicators, and interleukin-6(IL-6) in the brain in a
rat model of learning and memory impairment induced by scopolamine was investigated.

Methods : The rats were divided into five groups including (1) Control in which saline was
administered instead of scopolamine and captopril, (2) Scopolamine group in which saline was
administered instead of captopril and scopolamine was applied 30 min before the behavioral test,
(3-5) Scopolamine + Captopril groups in which 10, 50 and 100 mg/ kg of captopril were applied
over two weeks before the experiment and was also continued to be injected 30 min before
scopolamine. Morris water maze (MWM) and passive avoidance (PA) tests were conducted. The
brains were then removed and malondialdehyde (MDA), thiols, super oxide dismutase (SOD),
catalase (CAT), IL-6, and nitric oxide (NO) metabolites were measured.

Results : In MWM test, scopolamine increased delay and the distance traveled to find the platform
while, it decreased time spent and distance traveled in the target quadrant. In PA test, scopolamine
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decreased the latency to enter the dark. Moreover, scopolamine enhanced, NO metabolites,IL-6,
and MDA in the brain while, it decreased thiol, SOD, CAT, and BDNF. Although the latency and
the traveled distance to reach platform were decreased by captopril, it enhanced the time spent and
the distance traveled in the target quadrant. In PA test, captopril increased the latency to enter the
dark. Furthermore, captopril improved thiol, SOD, CAT, and BDNF but attenuated NO
metabolites, IL-6, and MDA.

Conclusion : Angiotensin-converting enzyme inhibitor captopril improved learning and memory
impairment induced by scopolamine. Improvement of BDNF and protection against oxidative
stress, neuroinflammation, and NO can be regarded as a possible mechanism(s).

Keywords : Captopril, Memory, Scopolamine, Brain-derived neurotrophic factor, Interleukin-6,
Nitric oxide
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Background and Aim : Cognitive impairment is a frequent and anticipated complication of
chronic kidney disease (CKD) that causes social and communication problem. Neuroinflammation
is one of the most important causes of cognitive impairment induced by CKD. Excessive
accumulation of uremic toxins may cause overexpression of reactive oxygen species (ROS) and
proinflammatory cytokines in the hippocampus that leads to impaired working memory
confirmation, synaptic plasticity and long-term potentiation that ultimately, impairs cognitive
function and induces dementia. Nowadays, many studies have shown that gas transmitters play
essential roles in cell signaling pathways in many organs of body. Although, they were initially
considered as toxic gases. Carbon monoxide (CO) and hydrogen sulfide (H2S) have many similar
biological features. In the central nervous system (CNS), the CO/HO and H2S/CBS pathway plays
an essential role in modulation of neuroinflammatory responses, antioxidant signaling pathways,
cell survival and metabolism. Gas transmitters interact with one another for transducing signals
and modulating cell function. The H2S/CBS and CO/HO-1 pathways have interactions and they
may inhibit or potentiate each other. The protective effect of H2S and NaHS (H2S donor) in many
pathological conditions is dependent on endogenous CO levels but the protective effect of CO and
CORMs (carbon monoxide-releasing molecules) seemed to be H2S-independent.

Methods : Male Wistar rats, weighing 200-250 g, were used in the current study. The rats were
subjected to either 5/6 nephrectomy or sham operations as previously described. Eight weeks after
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sham or 5/6 nephrectomy (5/6Nx) operation, rats were located in a stereotaxic apparatus. Stainless-
steel guide cannulas (a 23-gauge needle) was placed directly in to the right lateral ventricles. The
stereotaxic coordinates were selected for intra-cerebro-ventricular (i.c.v) injection. Sixty rats were
divided into six experimental groups: sham, five-sixth (5/6) nephrectomy (CKD), CKD+H2S
donor (NaHS), CKD+CO-releasing molecule (CORM3), CKD+NaHS and zinc protoporphyrin IX
(Znpp), CKD+CORM3 and amino-oxy acetic acid (AOAA). Eleven weeks after 5/6Nx, behavioral
tests (Novel object recognition test, Passive avoidance test and Barnes maze test) were performed
to evaluate the cognitive level. At the end of the twelfth week, blood urea nitrogen (BUN) and
serum creatinine (sCr) levels were evaluated.

Results : CKD caused enhancement of BUN and sCr and led to cognitive disturbances and
memory and learning impairment. CORM3 and NaHS returned all above indices to the levels
measured in the sham group. However, improving effects of CORM3 on cognitive impairment
were prevented by AOAA and decreased H2S level as well as reciprocally improving effects of
NaHS on cognitive disturbances were prevented by Znpp and decreased CO level.

Conclusion : Our data suggest that the improving effects of CORM3 and NaHS on memory and
learning deficits in CKD rats are reciprocally interdependent. Many of the biological functions of
H2S are mediated by CO, and the findings of this study suggested that the biological effects of CO
on memory and learning are reciprocally mediated by H2S in CKD rats. However, investigations
on the interactions between H2S and CO need to be further conducted.

Keywords : Cognitive impairment; Carbon monoxide; Hydrogen sulfide; Chronic kidney disease
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Melatonin protective effect against amyloid p-induced neurotoxicity
mediated by mitochondrial biogenesis; involvement of hippocampal
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Background and Aim : Melatonin has a potential therapeutic value in Alzheimer's disease (AD),
a disease that is associated with a dramatic decline in memory and cognitive abilities. The
aggregation of the amyloid B (AB) peptide, a hallmark of AD, deactivates mitochondrial biogenesis
and antioxidant defenses. Melatonin as an endogenous antioxidant, decreases in plasma and
cerebrospinal fluid of AD patients. Even though several experimental studies have demonstrated
the melatonin neuroprotection in AD, clinical trials of melatonin therapy have not yet confirmed
outstanding results in AD patients. Better understanding of the molecular mechanisms involved in
melatonin neuroprotective effects may pave the way for an efficient therapy. Hence, we
investigated the involvement of silent information regulator 1 (SIRT1) signaling and mitochondrial
biogenesis in melatonin neuroprotection in a rat model of cognitive impairment induced by intra-
hippocampal AP injection.

Methods : Animals assigned to melatonin treatment in the presence or absence of SIRT1 inhibitor
(EX527), for 14 consecutive days. Spatial working memory and anxiety level were examined with
Y-maze and elevated plus maze tests respectively. Hippocampal SIRTL, transcription factor-A
mitochondrial (TFAM) and mitochondrial DNA (mtDNA) copy humber were measured.

Results : We observed a decrease in hippocampal SIRT1, which accompanied with reduction in
TFAM and mtDNA copy number in the Ap-injected rats. Melatonin treatment increased
hippocampal SIRT1 and TFAM expression and enhanced mtDNA copy number in the
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hippocampus. It also improved memory, ameliorated the anxiety, and attenuated hippocampal cell
damage in the AB-injected animals.

Conclusion : These effects were blocked by EX527 administration, suggesting SIRT1 signaling
involvement in melatonin neuroprotective effect. This mechanism may introduce a new promising
strategy in battle against AD.

Keywords : Alzheimer's disease, Melatonin, Sirtuin-1, Mitochondrial biogenesis
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Background and Aim : Fear extinction is impaired in some psychiatric disorders. Any treatment
that facilitates the extinction of fear is a way to advance the treatment of related psychiatric
disorders. Recent studies have highlighted the role of oxytocin (OT) in fear extinction, but the
endogenous release of OT during fear extinction in the dorsal hippocampal (dHPC) is not clear.
We investigated the release of OT during fear extinction and the role of the HPC - medial prefrontal
cortex (mPFC) circuit and BDNF in the effects of exogenous OT on auditory fear conditioning in
male rats.

Methods : endogenous release of OT measured by the microdialysis method. For behavioral
experiments and revealing the effect of OT on fear extinction, auditory fear conditioning apparatus
were used. ELISA-kit were used to examine BDNF concentration after fear extinction in HPC, IL
and PL. Single-unit recording was used to estimate neural firing change in IL, PL and vHPC.

Results : We found that the release of endogenous OT in the dHPC is significantly increased
during the fear extinction and recall test. Increased freezing response in the OT-treated rats
compared to saline-treated rats showed that exogenous OT in the dHPC enhanced the fear
extinction. Injection of BDNF antagonist (ANA-12) into the infralimbic (IL) blocked the effect of
exogenous OT on the dHPC. Following injection, BDNF levels increased in the dHPC, ventral
HPC, and IL cortex; but decreased in the prelimbic cortex (PL). Finally, OT microinjected into the
dHPC significantly increased neural activity of pyramidal neurons of the CA1-vHPC and IL but
decreased the neural activity in the PL cortex.
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Conclusion : Our findings strongly support that the dHPC endogenous OT plays a crucial role in
enhancing fear extinction. It seems that the activation of the HPC-mPFC pathway, and
consequently, the release of BDNF in the IL cortex mediates the enhancing effects of OT on fear
extinction.

Keywords : Oxytocin; Auditory fear conditioning; hippocampus; prefrontal cortex; Infralimbic;
Brain-derived Neurotrophic Factor
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Background and Aim : : Glioblastoma multiforme (GBM) is one of the most malignant and
invasive types of brain tumors in adults. The main GBM treatments are surgery, radiotherapy, and
chemotherapy. However, most patients become resistant to treatment and the tumor recurs after
sometimes. GBM patients suffer from cognitive impairments. In addition, cognitive disorders are
the side effects of radiotherapy and chemotherapy. Therefore, finding new drugs for the treatment
of both tumor and its cognitive impairment is valuable. Eslicarbazepine acetate (ESL), which has
an anti-tumor effect, is used for the treatment of mood disorders. Therefore, in this study, we
examined the effects of ESL on memory impairment in rats with glioblastoma tumor.

Methods : In this study, eighteen male Wistar rats were used in three groups: a) GBM+vehicle
group in which animal models of GBM received the vehicle, b) GBM+ESL group in which animal
models of GBM received 30 mg/kg ESL, and the sham group. The effect of chronic (20 days)
administration of ESL and vehicle on recognition, working memory impairment, and motor
activity caused by glioblastoma tumor was investigated in a navel object recognition, Y maze, and
open field tests in different groups.

Results : The results of the present study showed that glioblastoma caused a decrease in the
spontaneous alternation index in rats after tumor induction in the GBM+vehicle group in the Y
maze test (P<0. 01). Also, glioblastoma caused a decrease in the recognition Index in the novel
object recognition test (P<0. 01). While, in the GBM+ESL group, there was no significant change
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in these indexes compared to before tumor induction. In addition, no significant changes were
observed in the movement indices of the animals after treatments.

Conclusion : ESL prevents memory impairment caused by glioblastoma tumor also it is probably
due to changes in the brain circuits that cause improved memory.

Keywords : Glioblastoma, Eslicarbazepine acetate, Memory impairment, Y maze, Novel object
recognition
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Background and Aim : The duration and quality of sleep worldwide have been negatively
impacted by various factors, causing neurologic and psychiatric disorders. Evidence suggests that
sleep is crucial for learning and memory, and impaired sleep or sleep deprivation (SD) can
negatively impact memory processing. Inflammatory responses and oxidative stress caused by SD
have been linked to decreased learning and memory abilities. As a result, it is quite obvious that
protective compounds should be used when the patient is deprived of adequate sleep. Sericin (Ser),
a protein naturally produced by silk worms, has been found to have anti-inflammatory and
antioxidant properties, offering neuroprotection. This study aimed to investigate the potential
impact of different Ser doses on cognitive impairment induced by SD.

Methods : In this study, we used fifty young-adult male C57BL/6 mice (8 weeks old) weighing
25-30g. The mice were divided into wide platform (WP) or SD groups. The animals in the SD
group was subdivided into 4 groups, including normal saline (NS), Ser 100, Ser 200, and Ser 300
groups. To induce the SD model, animals were subjected to a modified multiple platform and
sleep-deprived for 72 h, while control animals were placed on the WP. The animals were given
NS or Ser (100, 200, and 300 mg/kg) through oral gavage for 8 consecutive days, commencing 5
days prior to SD and continuing throughout the SD period. To measure the influence of Ser on
spatial learning and memory, the Lashley 11l maze experiment was performed. Furthermore, we
evaluated serum corticosterone levels and oxidative stress markers in the hippocampus, such as
malondialdehyde (MDA), total antioxidant capacity (TAC), and the activity of superoxide
dismutase (SOD) and glutathione peroxidase (GPx) enzymes. Furthermore, the western blot
method was used to investigate the expression levels of growth-associated protein-43 (GAP-43),
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post-synaptic density 95 (PSD95), synapsin-1 (SYN-1), synaptophysin (SYP), and markers of
inflammation.

Results : Our findings revealed that SD led to cognitive impairment; however, pretreatment with
Ser effectively prevented this detrimental effect. Additionally, serum corticosterone levels were
found to increase in SD, but this effect was counteracted in SD mice receiving Ser. Moreover, the
reduction in SOD and GPx activity caused by SD was reversed by Ser administration and
concurrently boosted TAC levels and lowered MDA levels in the hippocampus. Ser pretreatment
also induced an increase in synaptic proteins, including GAP-43, SYP, SYN-1, and PSD-95 and
suppressed protein expressions of IL1-? and TNF-?, as markers of inflammation, in the
hippocampus.

Conclusion : In conclusion, our study demonstrated that sericin (Ser) has remarkable
neuroprotective properties and effectively alleviated SD-induced cognitive impairment. This was
achieved through the suppression of oxidative stress damage, up-regulation of synaptic proteins,
and reduction of inflammation in the hippocampus.

Keywords : Sleep deprivation, Sericin ,Neuroinflammation ,Oxidative stress ,Synaptic
dysfunction ,Memory impairment
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Background and Aim : Studies have shown that exercise improves memory and tramadol
consumption impairs memory, but so far, no study has been conducted on the effect of high-
intensity interval training on memory following tramadol consumption. Since oxidative stress can
cause memory impairment, the present study aimed to investigate the effect of 8 weeks of high-
intensity interval training on hippocampal oxidative stress following tramadol consumption in
male rats.

Methods : Male rats were divided into 4 groups: SAL (salin,1ml/day), TM (50 mg/kg/d), EX
(exercise) and TM +EX (tramadol and exercise). SAL, TM and TM +EX groups were injected at
a dose of 50 mg/kg intraperitoneal (i.p.) 5 days a week in the first month and 3 days a week in the
second month. EX and TM +EX groups do high-intensity interval training 5 days a week for 60
days. The hippocampus was isolated 48 hours after the last training session and the GPX, MDA,
TAC and NO factors were measured in it
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Results : The TM group showed a significant increase in MDA level (P< 0.001) compared to SAL
levels, whereas a significant decrease in MDA level (P< 0.01) was shown in the EX group
compared to the SAL. In addition, the TM+EX group showed a significant decrease in MDA levels
compared to TM levels (P< 0.001). TM group revealed a significant increase in NO level (P<
0.001) compared to SAL levels. A significant decrease in NO level (P< 0.05) was revealed in the
EX group compared to the SAL group. In addition, EX decreased NO level (P< 0.001) in the
TM+EX group compared to TM levels. One-way ANOVA revealed no significant difference in
GPx activity among groups.

Conclusion : Based on our findings, we conclude that High intensity interval exercise following
the consumption of tramadol was able to reduce the levels of oxidants and increase the levels of
antioxidants and was effective in improving oxidative stress in the hippocampus, followed by
memory and learning.

Keywords : Tramadol, High-intensity interval training, Memory, Stress oxidative

48



<vvv

| ) .
v S Oral & Poster Presentations
\£) 12 Basic and Clinical Neuroscience Congress 2023
.. A i m— December 27-29, 2023 Tehran, IRAN
Count: 32

Abstract ID: 260
subject: Cognition: Learning and Memory
Presentation Type: Poster

Folic acid supplementation improved nicotine withdrawal-induced of
memory loss via affecting oxidative status, inflammatory response,
cholinergic activity, BDNF and amyloid-B in adolescent male rat

Submission Author: Amirreza Yahosseini
Amirreza Yahosseinit, Farimah Beheshti?, Samaneh Kakhki®

1. Student Research Committee, Torbat Heydariyeh University of Medical Sciences, Torbat Heydariyeh, Iran.

2. Departments of Physiology, School of Medicine, Torbat Heydariyeh University of Medical Sciences,
Torbat Heydariyeh, Iran.

3. Department of Clinical Biochemistry, School of Paramedical Sciences, Torbat Heydariyeh University of
Medical Sciences, Torbat Heydariyeh, Iran

Background and Aim : Background: The present study aimed to assess whether folic acid (FA)
have potential to prevent memory impairment caused by nicotine (Nico) withdrawal in adolescent
male rats.

Methods : Methods and materials: The experiments were divided into 7 groups: 1) vehicle, 2)
Nico (Nico 2 mg/kg injection from 21-42 days of ages), 3-5) Nico FA5/10/15mg/kg (received Nico
from 21-42 days of ages and received FA at three doses 5, 10 and 15mg/kg 43-63 days of ages),
and 6) received normal saline from 21-42 days of age after that received FA 15mg/kg by oral
gavage from 43-63 days of age. At 64-69 days of ages, behavioral tests related to memory
including Morris Water Maze (MWM) and Object Recognition Test (ORT) were performed and
related biochemical analysis including the hippocampal levels of oxidative stress markers,
inflammatory indices, brain-derived neurotrophic factor (BDNF), nitrite, amyloid-B and
acetylcholinesterase [1] were measured.

Results : Results: Results showed that nicotine exposure in adolescence followed by withdrawal
dramatically impaired learning and memory performance along with affecting a variety of
biochemical markers in the hippocampal tissues. In addition, it was observed that administration
of FA significantly ameliorated Nico withdrawal-induced adverse effects through restoration of
the mentioned biochemical disturbances.
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Conclusion : Conclusion: The present study and other relevant researches demonstrated that FA
as a well-known, inexpensive, and safe supplement has strong potential to either prevent or
ameliorate the detrimental effect of Nico withdrawal. However, further investigation is required
to be more elucidated the precise mechanisms underlying memory impairment-induced by Nico
withdrawal.

Keywords : Nicotine; Learning and memory impairment; Folic acid; Withdrawal
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Background: In recent years, the scientific community has observed a notable increase in interest
surrounding the gut-brain axis, with a particular emphasis on the microbiota, a critical component
of this complex interaction. The gut microbiota, a dynamic microbial community, is gaining
recognition for its ability to influence not only neural function but also behavior and cognitive
processes. Objective: The central goal of this comprehensive review is to systematically assess the
current body of literature exploring the profound impact of gut microbiota on cognitive function.
Cognitive function encompasses a wide array of processes, including memory, attention, and
decision-making, which are pivotal for our daily lives. Emerging research points to a remarkable
connection between these cognitive processes and factors beyond the confines of the brain.
Methods: To accomplish this objective, we undertook an extensive and rigorous search across
existing research, meticulously synthesizing studies that delve into the intricate relationship
between gut microbiota and cognitive function. Our systematic review sheds light on this emerging
field by offering compelling insights into the multifaceted interplay between the gut microbiota
and cognitive function. Results: The findings from our systematic review significantly advance
our understanding of the pivotal role played by gut microbiota in shaping cognitive function. This
intricate interplay is becoming increasingly apparent and holds promising implications for
cognitive outcomes and overall well-being. Of particular note, our review underscores the potential
for probiotics to exert a positive influence on cognitive performance, offering exciting prospects
for interventions geared toward enhancing cognitive health.

Keywords : gut microbiota; cognitive function; gut-brain axis; microbial composition; probiotic

51



<vvv

| ) .
v S Oral & Poster Presentations
\ 1Y) 12 Basic and Clinical Neuroscience Congress 2023
.. A i m— December 27-29, 2023 Tehran, IRAN
Count: 34

Abstract ID: 314
subject: Cognition: Learning and Memory
Presentation Type: Oral

The effect of high-intensity interval training and coenzyme Q10
supplementation on passive avoidance memory and synaptic plasticity in
a rat model of amyloid beta-induced Alzheimer's disease
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Background and Aim : Alzheimer’s disease (AD) as the commonest cause of dementia, poses a
great socioeconomic burden on the community. We investigated the comparative effects of
pretreatment with coenzyme Q10 (CoQ10) and high-intensity interval training (HIIT) alone and
in combination for eight continuous weeks, on the cognitive deficit, hippocampal synaptic
plasticity, and amyloid-beta (AP) plaque formation in an AD rat model induced by an
intracerebroventricular (ICV) microinjection of AB1-40.

Methods : Eighty male Wistar rats were randomly assigned to the sham, control, Q10 (50 mg/kg;
P.0.), HIIT (high intensity: 4 min running at 85-90% VO2max, low intensity: 3 min running at
50-60% VO2max), Q10 + HIIT, AD, vehicle, AD + Q10, AD + HIIT, and AD + Q10 + HIIT
groups.

Results : There was a decrease in memory capacity associated with a decrease in both components
of LTP (population spike amplitude and field excitatory postsynaptic potentials slope) and an
increase in A? plaque production in the A?-induced rats. Interestingly, pretreatment with CoQ10,
HIIT, or both could markedly ameliorate hippocampal LTP impairment, improve passive
avoidance memory dysfunction, and hinder A? plague accumulation in the hippocampus in A?-
induced rats.

Conclusion : It can be stated that pretreatment with CoQ10, HIIT, or both improved Ap-related
behavioral deficits, probably through the alleviation of hippocampal synaptic dysfunction and
inhibition of AP plaque generation.

Keywords : Alzheimer’s disease; Coenzyme Q10; High-intensity interval trainings; Long-term
potentiation; Passive avoidance memory; Rat
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memory following bile duct ligation in rats

Submission Author: Mohadeseh Rahimi-Vala
Mohadeseh Rahimi-Vala®, Behrang Alani?, Ali Arjmand?®, Abolfazl Ardjmand*

1. Institute for Basic Sciences, Physiology Research Center, Kashan University of Medical Sciences, Kashan,
Islamic Republic of Iran

2. Department of Applied Cell Sciences, School of Medicine, Kashan University of Medical Sciences,

Kashan, Islamic Republic of Iran.

Department of Biology, Faculty of Basic Sciences, University of Guilan, Rasht, Islamic Republic of Iran

Institute for Basic Sciences, Physiology Research Center, Kashan University of Medical Sciences, Kashan,

Islamic Republic of Iran; Department of Physiology, School of Medicine, Kashan University of Medical

Sciences, Kashan, Islamic Republic of Iran

B w

Background and Aim : Hepatic encephalopathy (HE) induced by bile duct (BDL) ligation causes
the accumulation of endogenous opioids in the nervous system resulting in memory impairment.
The role of microRNA33 (miR33), has been established in memory impairment induced by
opioids. The aim of the present study was to investigate whether there is a change in miRNA-33
expression following impaired memory by the induction of HE in rats.

Methods : fifty rats were divided into 5 groups: control, sham, BDL, BDL+ naloxone (BDLN).
The BDL was surgically induced by the ligation of bile ducts. Then, the inhibitory avoidance
memory and miR-33 expression were evaluated 14 days after surgery.

Results : Rats in the BDL group revealed a shorter latency (sec.) compared to control (P<0.05).
However, the naloxone (2mg/kg/ip) restored the impaired memory induced by BDL (P<0.001).
Moreover, the relative expression of miR-33 was increased and decreased in BDL and BDLN
groups, respectively (P<0.001).

Conclusion : Given the alteration of miR-33 expression in BDL, it could be proposed as a
biomarker for memory impairments induced by HE and other hepatic disorders.

Keywords : hepatic encephalopathy; miR33; avoidance memory; opioids; rats
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Bile duct ligation alters the long-term potentiation and avoidance
memory via the opioid pathway in rats
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Background and Aim : Hepatic encephalopathy (HE) induced by bile duct ligation (BDL) causes
the accumulation of endogenous opioids in the nervous system resulting in memory impairment.
The long-term potentiation (LTP) is an established model for long-term memory. The aim of the
present study was to investigate the alteration of long-term potentiation and inhibitory avoidance
(1A) memory following the induction of HE in rats.

Methods : A total of forty rats were divided into four groups: control, sham BDL (bile duct
ligation), and BDL+ Naloxone. The LTP and IA memory were performed twenty-one days after
the surgery by measuring the field excitatory post-synaptic potentials (FEPSP%) and latency time
(sec), (respectively).

Results : The IA latency and fEPSP% were decreased in the BDL group both in the IA memory
and electrophysiology tests, as compared to control or sham rats (p<001). However, Naloxone (2
mg/kg) restored both the latency and fEPSP% in 1A and electrophysiological tests, respectively
(p<0.01 and p<0.001).

Conclusion : The finding that naloxone can reverse the impairing effects induced by HE on IA
memory and hippocampal field potentials signifies the possible involvement of the opioid
mechanism in the event.

Keywords : hepatic encephalopathy; plasticity; avoidance memory; opioids; rats
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Effects of zinc supplementation and treadmill exercise during pregnancy
on prenatal stress-induced learning and memory deficits, neurogenesis
biomarkers and cell apoptosis in adult male rats
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Background and Aim : Stressful prenatal circumstances have a significant impact on fetus
development and may lead to a variety of neurological disorders later in life. One of the most
significant of these alterations would be the negative consequences on central nervous system
morphology and function which can eventually disrupt memory and learning skills. Physical or
pharmacological interventions may be used to prevent or reduce the neurological deficits caused
by prenatal stress (PS). Our study investigated the effects of prenatal physical activity and zinc
supplementation on PS-induced memory and learning deficits in adult male rat offspring at
postnatal day (PND) 90.

Methods : Pregnant rats were divided into 5 groups: control, stress, stress + exercise, stress + zinc,
and stress + exercise + zinc. The stress groups were exposed to restrain stress for 5 consecutive
days (G15-19). Rats in the exercise and zinc groups were subjected to either forced treadmill
exercise (30 min/daily), zinc sulfate (30 mg/kg/orally), or both throughout the pregnancy and
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similarly exposed to the stress. At PND 90, the Morris water maze (MWM) test was used to assess
memory and learning status in male offspring. Each of the rats was trained in the maze for 4
consecutive days and was then put to the test on the fifth day. The gene expression levels of brain-
derived neurotrophic factor (BDNF) and glial fibrillary acidic protein (GFAP) were also measured
in the hippocampus.

Results : The time spent to find the plate was used to evaluate learning and the time spent in the
target area was used to evaluate memory. The results showed that both the exercise and zinc groups
took less time to find the plate and spent more time in the target area compared to the stress group.
BDNF levels showed an increase in the zinc supplementation group indicating its beneficial effect
on PS-induced cognitive impairments in the offspring and the same was seen with the exercise
group. A synergistic effect was seen for BDNF levels due to a meaningful increase in the
exercise+zinc supplementation group. Similarly, GFAP level was increased in a meaningful
manner in both the zinc supplementation and exercise groups indicating their protective effects on
neural glial cells. Both exercise and zinc supplementation groups showed a decreased level of
Caspase expression which could indicate lower levels of cell apoptosis, though these changes were
not meaningful

Conclusion : Prenatal zinc supplementation and involuntary exercise improved PS-induced
memory and learning deficits through modifications of BDNF and GFAP levels. These findings
suggest the clinical importance of zinc and physical activity against PS-induced cognitive
impairment.

Keywords : Prenatal stress; Zinc; Physical exercise; BDNF; GFAP
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Background and Aim : Despite half a century of research on vitamin D (Vit-D), its association
with ethanol (Eth) abuse and dependence has only been discussed in recent decades. Evidence also
suggests the involvement of Vit-D in the development of dopaminergic neurons in the nucleus
accumbens, an increase in the expression of tyrosine hydroxylase, and the regulation of
dopaminergic processes. The novel idea for this work is taken from a hypothesis given about the
effectiveness of Vit. D on dopamine signaling pathway. It is therefore presumed that Vit. D can be
considered an effective therapeutic approach for narcotic addiction and substance abuse.

Methods : Rat (n = 42) were divided into six equal groups control, vehicle, Ethanol [Eth.], and
Vit. D [250, 500, and 1000 IU/Kkg, i.p.]). Malondialdehyde (MDA) levels were measured to
determine lipid peroxidation (LPO) in the brain tissue in terms of nmol/mg protein. The nitric
oxide (NO) levels were determined in the brain tissue in nmol/mg protein by measuring the
supernatant metabolites using Griess. One-way analysis of variance (ANOVA) and post hoc Tukey
test were used for statistical analysis.

Results : A significant increase was observed in MDA and NO levels in the brain tissue in the Eth.
and Veh. groups compared to Ctl. (F5, 24 = 14.88, p <.0001). A significant decrease in MDA and
NO levels in the brain tissue was also observed in the Vit-D250(p<.05), Vit-D500(p<.001), and
Vit-D1000 (p <.01) groups compared to Eth. Moreover, the post hoc Tukey’s test also showed a
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significant decrease in MDA and NO levels in the brain tissue in the Vit-D250 (p<.05), Vit-
D500(p<.001), andVit-D1000(p<.01) groups compared to Veh.

Conclusion : The biochemical findings of this study suggest the beneficial effects of Vit. D on
antioxidative/oxidative profiles. In the present study, brain concentrations of MDA and NO were
higher in the Eth. group compared to Ctl. One can assume that increased MDA and NO suggest
the inability of Eth. to protect the brain from OS. Nevertheless, all the administered doses of Vit.
D (especially 500 1U) decreased MDA and NO levels significantly. In line with the present
findings, these results further sup- port the antioxidant effect of Vit. D and potential tissue
protection in lipid oxidation and inflammation damages.

Keywords : Vitamin D, Ethanol, Condition place preference , Rat, Malondialdehyde , Nitric oxide
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Background and Aim : The study was aimed to evaluate the effects of hydro-ethanol extract
Zataria multiflora on the brain tissue oxidative damage, and hippocampal interleukin-6 (IL-6) as
well as learning and memory capacity in lipopolysaccharide (LPS) - challenged rats.

Methods : The rats were randomized into five groups as follow: Control group: Rats were treated
with saline, LPS group: Rats were treated with LPS 1.00 mg kg-1, ZM50, ZM100 and ZM200
groups in which the rats were treated with Z. multiflora extract (50.00, 100 or 200 mg kg-1 per
day, respectively). The treatments including extract or vehicle were administered intraperitoneally
dna given three days before the behavioral tests and were continued within a6-day behavioral
experiment. Injection of LPS was daily done before the behavioral tests. Finally, the brains were
collected for biochemical evaluations

Results : Although LPS administration prolonged the latency in Morris water maze and shortened
the latency to enter the dark chamber in passive avoidance test, ZM extract restored these changes
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to approach control group values. Also, LPS increased IL-6, malondialdehyde (MDA) and nitric
oxide (NO) metabolites levels and lowered thiol, superoxide dismutase (SOD) and catalase (CAT)
levels in the brain, however, Z. multiflora extract reduced IL-6, MDA and NO metabolites
concentrations, but increased thiol content, SOD, and CAT levels.

Conclusion : The results of this study showed that Z. multiflora ameliorated learning and memory
dysfunction in LPS - challenged rats by alleviating of inflammatory responses and brain tissue
oxidative damage

Keywords : Inflammation, Lipopolysaccharide, Memory, Oxidative stress, Zataria multiflora
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hypothyroid rats during the growth period
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Background and Aim : Evidence declared that Vitamin D (VD) acts not only as a maintaining
and regulating mineral metabolism but also as a neuroprotective agent. In light of this, the current
study tested the protective effects of VD on hippocampal neurogenesis, apoptosis, and subsequent
hippocampal-dependent learning and memory performance in hypothyroid juvenile rats.

Methods : The animals were randomly divided into four groups; control, Hypothyroid (Hypo),
Hypo-VD100, and Hypo-VD500. Hypothyroidism was induced in rats by giving 0.05%
propylthiouracil (PTU) in drinking water for six weeks, and VD (100 or 500 1U/kg) treatment was
performed daily by gavage. At the end of treatment, a Morris water maze (MWM) was carried out
to appraise learning and memory performance. Then, immunohistochemistry, TUNEL assay, and
toluidine blue staining were used to evaluate hippocampal neurogenesis, apoptosis, and dark
neurons (DNs), respectively.

Results : Our results revealed that the escape latency and the traveled distance to find the platform
in the Hypo group were significantly longer but the time spent and distance traveled in the target
area in the probe trial were lower than in the control group (p<0.001). Moreover, hypothyroidism
was accompanied by a marked alleviation in hippocampal neurogenesis by decreasing
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neurogenesis markers (DCX and SOX2) in the subgranular zone (SGZ) of the dentate gyrus (DG),
and a significant increase in the number of apoptotic neurons as well as increased DNs compared
to the control group (p<0.001). However, treatment by VD decreased escape latency and the
traveled distance to find the platform but increased the time spent and distance traveled in the
target area in the probe trial than the Hypo group (p<0.001). Treatment with VD also increased
neurogenesis, reduced apoptotic neurons, and DNs production compared to the Hypo group
(p<0.05, p<0.01).

Conclusion : In conclusion, these results support a role for VD in restoring hippocampal
neurogenesis impairment, reducing neuronal apoptosis, and DNs in hypothyroid rats as well as
raise the possibility that VD may contribute as a therapeutic approach to improve the learning and
memory deficits associated with hypothyroidism.

Keywords : Vitamin D, Hypothyroidism, Hippocampus, Neurogenesis, Apoptosis, Learning and
Memory
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Background and Aim : Many clinical evidences have reported the higher risk of seizure in young
children and infants after exposure to hyperthermia which more likely can cause brain damage and
affect cognitive function, so, many researches were focused on prevention or treatment of febrile
seizure (FS) with minimal adverse effects. Considering the potential effects of oxidative stress as
a prominent trigger in febrile seizure, and demonstrating the antioxidant effects of metformin, the
present study aimed to investigate the protective effect of metformin administration in prenatal
and lactation periods in rat pups exposed to hyperthermia by which induced seizure.

Methods : Pregnant rats were divided into 6 groups: 1- vehicle: pregnant rats received normal
saline during pregnancy and lactation, 2-FS: pregnant rats received normal saline during pregnancy
and lactation, 3-5) FS-Met50/100/150mg/kg: pregnant rats received different doses of metformin
including 50, 100, and 150 mg/kg during pregnancy and lactation, 6) Met150mg/kg: pregnant rats
received Met 150mg/kg during pregnancy and lactation. The male pups born to mothers received
in all FS groups exposed to hyperthermia. All experimental groups were allowed to grow up and
after the lactation period, they were subjected for behavioral tests and biochemical analysis.

Results : According to the present findings, the prenatal and lactation exposure to the highest dose
of metformin demonstrated significant difference with FS group in both behavioral and
biochemical test analysis. Although the remaining doses of metformin were also effective, the
much better results were reported with the highest dose of metformin (150 mg/kg). Interestingly,
the highest dose of metformin administered alone demonstrated better result than vehicle in probe
trial test.

Conclusion : Considering the present research and related study in relation to metformin in
ameliorating the epilepsy symptoms, there are numerous evidences on positive effect of metformin
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on seizure. Although the exact mechanism is unclear, the antioxidant effect of metformin is
strongly supported.

Keywords : febrile seizure; metformin; breastfeeding; prenatal exposure
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Exosomes enhance adult hippocampal neurogenesis through microRNAs signaling pathway
Farzaneh Fazlil, Mohammad Karimi pourl, Sattar Sadeghi Bavil2 1) Department of Anatomical
Sciences, Faculty of Medicine, Tabriz University of Medical Sciences, Tabriz 2) Sina hospital,
Tabriz University of Medical Sciences, Tabriz The procedure of generating new granule cells and
functional interneurons postnatally by the neural stem and progenitor cells (NSPCs) is called Adult
neurogenesis. This procedure occurs in two main region of brain, including: the subgranular zone
(SGZ) of the hippocampal dentate gyrus (DG) and the subventricular zone (SVZ) of the lateral
ventricles(1). In SGZ, neural stem cells proliferate and differentiate in to the adult neuron then the
new born neuron migrate the short distance of the granule cell layer (GCL) of the DG, in order to
integrate into the local hippocampal circuits as excitatory granule cells(2). Adult neurogenesis is
an intrinsic physiological process that each step of this procedure (from the proliferation of NSPCs
to the maturation and survival of newborn neurons) is regulated by multiple signaling factors(3).
The signaling factors (such as morphogens, neurotransmitters, growth factors and transcriptional
factors) that release from nearby or distant cells interact with cell membrane receptors of NSPCs,
then these signaling factors along with signaling molecules in the cytoplasm and intra-nucleus of
NSPCs effect on adult neurogenesis(4, 5). the signaling factors carry by exosomes. Exosomes are
nano-sized EVs with variable genetics, proteomics, and lipidomics and can be found in different
biofluids, making them valuable bioshuttles in regenerative medicine (6-9) for instance, some
biomolecules that demonstrate can regulate the adult neurogenesis such as VEGF (vascular
endothelial growth factor)(123), BDNF (brain-derived neurotrophic factor)(10), Notch1(11), miR-
124(12), miR-9 (13) and let-7b (14) have detected in various exosomes. Stem cells are one of the
major producer of exosomes that deliver exosome cargos such as protein and RNA in to the
specialized neurogenic niches in DG and by this pathway can transfer of their biological function
and stemness characteristic to the adult NSPCs, thus Stem cell-derived exosomes have an essential
role in the maintenance, proliferation and neuronal differentiation of adult NSPCs in hippocampus
which are associated with the normal functioning of the hippocampus(15). Also some exosomes
with positive regulator cargos lead to the normal adult neurogenesis in the hippocampus but some
of them with negative regulator cargos cause to the abnormal adult neurogenesis in the
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hippocampus, for example based on invitro experiments, scientists find that exosomal miR139-5p,
has negative effect on healthy adult neurogenesis and lead to the depression (16). Researchers find
that upregulation of expression of miRNA-26a in hBM-MSCs-derived exosome lead to alleviate
damage and apoptosis of hippocampal neurons in depressive rats, also MSCs-derived exosomes
improved the behavioral function of depressive rats and increase the proliferation of hippocampal
NSPCs through upregulation of expression of miRNA-26a(17). On the other hand, scientists
indicated that when healthy mice receive the blood exosomes extracted from patients with
depressive disorder via tail intravenous injection, hippocampal neurogenesis suppressed in these
mice (18,19). Therefore, using of exosome depend on their cargos, for example researchers use of
some exosomes as a biomarker in order to recognize special mental disorders on the other hand
they can utilize exosomes as a treatment through promoting adult hippocampal neurogenesis.

Keywords : Exosome; Hippocampus; neurogenesis
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Background and Aim : Evidence suggests that activation of immune system during pregnancy
leads to disruptions of fetal brain development. The stimulation of maternal immune system,
known as maternal immune activation (MIA), contributes to the pathophysiology of
neuropsychiatric disorders in offspring. On the other hand, several studies have emphasized on
beneficial effects of insulin on various aspects of cognitive performance. It has been demonstrated
that intranasal insulin administration can facilitate insulin delivery to the cerebrospinal fluid
without being absorbed into peripheral blood.

Methods : In the present work, on gestation day 15, Wistar pregnant rats received intraperitoneal
injection of lipopolysaccharide (LPS), to induce MIA. Moreover, a group of pregnant rats received
1 IU intranasal insulin on gestation days 15-19, while the other group received intranasal saline.
Then, during adolescence, cognitive performance of male offspring was investigated through
behavioral tests, including the Morris water maze, open field test and marble burying test.
Results : Our results demonstrated a significant difference in behavioral performance, particularly
in obsessive behavior, among adolescent male pups from MIA dams that received intranasal
insulin during pregnancy compared to the pups of other dams.

Conclusion : These observations suggest that intranasal insulin administration can alleviate
behavioral dysfunctions in offspring affected by maternal inflammation.

Keywords : Maternal Immune Activation, Inflammation, LPS, Cognition, Adolescence
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Background and Aim : Memory impairment is a prevalent cognitive disorder that affects
individuals across various age groups. It may be caused by multiple factors, including epilepsy,
many anti-epileptic medications, and different underlying brain abnormalities. Phytoestrogens,
such as glycitin, have gained attention for their potential neuroprotective effects. This study aimed
to investigate the effect of glycitin on memory impairment in male Wistar rats.

Methods : Male Wistar rats were randomly divided into six groups: vehicle control, memory
impairment model, phenobarbital and glycitin-treated groups. Memory impairment was induced
by administering pentylenetetrazole (PTZ) intraperitoneally. The saline-only was administered to
the vehicle control group, whereas the memory impairment model group was given saline initially,
followed by PTZ (35 mg/kg) after 30 minutes. The phenobarbital-treated group received
phenobarbital (30 mg/kg), and the glycitin-treated groups received different doses of glycitin (5,
10, and 20 mg/kg) respectively, followed by PTZ after 30 minutes. All injections were given
intraperitoneally once every 48 hours for a total of 21 days. Behavioral test was conducted to assess
learning and memory performance using the Shuttle Box test.

Results : After successfully creating the kindling model of epilepsy in PTZ-treated animals, results
showed that PTZ administration had a significant effect on learning and memory performance in
the Shuttle Box test compared to the vehicle control group (p < 0.001). However, treatment with
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glycitin significantly improved learning and memory performance compared to the memory
impairment model group (p < 0.001).

Conclusion : These findings suggest that glycitin exerts a protective effect against memory
impairment induced by PTZ in male Wistar rats. Further investigations are warranted to elucidate
the underlying mechanisms of glycitin's neuroprotective effects and its potential as a therapeutic
agent for memory impairment in humans.

Keywords : Memory impairment, Epilepsy, Phytoestrogens, Glycitin
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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 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.

Keywords : Streptozotocin, Alzheimer's, Ghrelin, DRD1, SCH23390
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Background and Aim : Hypothyroidism has been reported to induce oxidative stress in the brain
which if followed by learning and memory dysfunction. Vitamin B1 has been considered to have
some beneficial effects including neuroprotection and antioxidant properties. This study was done
to investigate learning and memory improving effects of vitamin B1 and its attenuating effects on
oxidative stress and acetylcholinesterase activity in the brain in a rat model of hypothyroidism.

Methods : Juvenile male rats (21 days old) were used in the present study and they were randomly
divided into 5 groups: (1) Control group which orally received saline instead of vitamin B1, (2)
Hypothyroid group in which propylthiouracil (0.05% in drinking water) was given during 6 weeks.
(3-5) Three groups in which besides PTU, 50, 100, and 200 mg/kg of vitamin B1 was orally given
during 6 weeks. Morris water maze (MWM) and passive avoidance (PA) tests were done and the
rats were then sacrificed, the brains were removed, and oxidative stress indicators
(malondialdehyde (MDA) and thiol concentration and superoxide dismutase (SOD) activity) and
AchE activity were measured.
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Results : Hypothyroidism impaired performance of the rats in both MWM and PA tests. The rats
of hypothyroid group had longer traveling time and distance to find the platform and spent shorter
time and traveled shorter distance in the target area than the control group in MWM test. The rats
of hypothyroid group also showed a shorter delay to enter the dark part and spent shorter time in
the light part in PA test and they spent longer time in the dark part. A decrease in SOD activity
and thiol content and an increase in MDA and AchE activity was seen in the brain tissue of
hypothyroid group compared to the control group. In vitamin B1 treated groups especially at 100
and 200 mg/kg doses, a decrease in the traveling time and distance to reach the platform was seen
in MWM test. In MWM test, vitamin B 1 also increased the time spent and the traveling distance
in target area(P < 0.05 to P < 0.001). In PA test, vitamin B 1 increased latency to enter the dark
and total time spent in the light but decreased the time spent in the dark and number of entries into
the dark(P < 0.05 to P < 0.001). The biochemical data showed that vitamin B 1 decreased MDA
concentration and AchE activity but increased SOD activity in the brain.

Conclusion : Our results showed that that Vitamin B1 improved learning and memory and
attenuated oxidative stress and acetylcholinesterase activity in a rat model of hypothyroidism.

Keywords : Cholinergic disturbance, Acetylcholinesterase, Hypothyroidism, Learning, Memory,
Oxidative stress.
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Background and Aim : Environmental conditions in the early stages of life, especially exposure
to stress during the brainstorming period, have profound and lasting effects on how the individual
responds to stress in adolescence and adulthood, and can affect the vulnerability or resilience to
stress-induced behavioral responses, including cognitive functions. The hippocampus is involved
in responding to stress and also plays an important role in cognitive and emotional processes. The
hippocampus is the main regulator of the hypothalamic-pituitary-adrenal axis, as well as a structure
with high vulnerability to early life experiences. It performs important roles in memory, especially
spatial memory and declarative memory. In this work, the effects of early maternal deprivation on
spatial memory, passive avoidance memory and morphology of CA3 neurons was investigated.

Methods : Newborn male and female Wistar rats were divided into two groups; control and
treatment. Pups were separated from mother for 3 hours each day from PND1 to 21. On PND67 to
PND93, the spatial memory of rats was evaluated in radial arm maze. Also on PND 98 and 99,
passive avoidance test was performed. On PND 100, animals were sacrificed by transcardial
perfusion and the morphology of CA3 pyramidal neurons was studied by analyzing Golgi-Cox
technique.

Results : The results of spatial memory test showed that the amount of reference memory error in
MD female rats compared to control female rats was decreased and in MD male rats compared to
control male rats was increase. Also the number of working memory error in MD female rats
compared to control female rats was reduced and in the control group, it was higher in female rats
compared to male rats. Analysis of data from passive avoidance test showed that passive avoidance
memory is improved in maternally-deprived (MD) rats compared to control animals. The
morphological study demonstrated a significant decrease in the complexity of basal dendritic of

73



<vvv

e 0D .
v 3 A Oral & Poster Presentations
\£i¥ %‘; 12t Basic and Clinical Neuroscience Congress 2023
s icosmaeny December 27-29, 2023 Tehran, IRAN

CAZ3 neurons in MD male rats compared to control male rats. On the other hand, in female rats a
significant increase in the complexity of basal and apical dendritic was observed in MD rats
compared to control animals.

Conclusion : These findings suggest that the impact of maternal deprivation on the dendritic
morphology of CA3 neurons is sex-dependent and may contribute to stress-induced memory
impairment in male rats.

Keywords : CA3 Pyramidal Neurons, Maternal Deprivation, Morphology, Passive Avoidance
Memory, Radial Arm Maze, Spatial Memory
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Background and Aim : Prenatal stress impairs spatial learning and memory of the offspring.
Various animal studies reported the role of probiotics on cognitive behavior. Effects of probiotics
treatment in early postnatal periods on learning and memory deficits induced by prenatal stress are
unknown.

Methods : Study was carried out on the male Wistar rats. Offspring were divided into four groups:
Control rats (CO), and prenatal stressed rats (PS) were orally received 1 ml normal saline, or 1 ml
probiotics mixture contained Bifidobacterium longum, Lactobacillus acidophilus, Bifidobacterium
bifidum, and Lactobacillus fermentum (103 CFU of each) daily. Pregnant rats throughout
pregnancy were subjected to a regimen of chronic unpredictable stressors (CUS). After weaning
at postnatal day 22, experimental offspring were orally received 1 ml normal saline, or 1 ml
probiotics mixture for one month. Spatial learning was evaluated by the Morris water maze
(MWM) at 3 consecutive days (4 trials/day). The rats’ spatial memory retrieval was also estimated
on the last day.

Results : Our results indicated that rats whose mothers received CUS during pregnancy period
spent more time and traveled more distance to find the hidden platform than the controls in the
learning stage. Also, they spent less time and passed less distance in the target quadrant, in probe
trial. However, spatial learning and memory deficits induced by prenatal CUS were recovered by
probiotics treatment.

Conclusion : We concluded that probiotics can be successfully employed for recovery spatial
learning and memory impairment induced by prenatal CUS in rats.

Keywords : Prenatal chronic unpredictable stressors, Probiotic, Spatial learning and memory, Rats
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Background and Aim : Objectives: Diabetes has a negative effect on learning and memory
performance, and it is a risk factor for Alzheimer’s disease and dementia development. The present
study aims to investigate the effects of two kinds of endurance exercise including high-intensity
interval training (HIIT) and moderate-intensity continuous training (MICT) as well as metformin
on impaired memory and learning related to streptozotocin (STZ) induced diabetes in rats.

Methods : Methods: Forty adult male rats (250 + 20 g weight) were divided into five groups (n=8),
including control, diabetic, as well as diabetic rats treated with metformin (300 mg/kg), and HIIT
(20 m/min), and MICT (15 m/min) exercises. Diabetes was induced by STZ (60 mg/kg, i.p.).
Serum glucose concentration and oxidative stress markers (SOD, CAT, thiol, and MDA) in the
cortex and hippocampus were determined by colorimetric assay. Behavioral tests were performed
with a passive avoidance test.

Results : Results: The diabetic groups treated with metformin and both HIIT, and MICT exercises
improved the latency and the staying time in the darkroom and lightroom. The entrance frequency
into the darkroom also was restored (p<0.01-p<0.001). In both HIIT and MICT exercises as well
as metformin groups the oxidative stress induced by diabetes has been reversed and attenuation of
the serum glucose level has been observed compared to non-treated diabetic ones (p<0.05—
p<0.001).

Conclusion : Conclusions: The results of the present study revealed both HIIT and MICT
exercises had protective effects against oxidative stress and behavioral impairments induced by
diabetes and these effects were comparable to the effects of metformin.

Keywords : diabetes; exercise; memory impairment; metformin.
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Background and Aim : Previous studies’ results show the effect of vitamin D on central nervous
system disorders. Accordingly, the present study aims to evaluate the effect of intraperitoneal
injection of this vitamin on the spontaneous activity of pyramidal neurons in the CA1 region of
the dorsal hippocampus in adult male rats after inducing Alzheimer's disease model by electrical
lesion of Nucleus Basalis Magnocellularis (NBM).

Methods : In this study, 48 adult male rats were divided into 4 groups (n=12). Intact+sesame oil
(\Vehicle), NBM lesion+sesame oil, sham+sesame oil, and NBM lesion+vitamin D (10 pgr/kg).
All rats (one week after surgery in rats that underwent surgery) underwent tracheostomy after deep
anesthesia with urethane. The rats were placed in the stereotaxic device immediately after
tracheostomy. The single unit recording of neurons was performed for 120 minutes (15 minutes of
baseline recording + 105 minutes after the injection of sesame oil or Vitamin D) by placing the
electrode in the pyramidal neurons’ layer of the CA1 region of the dorsal hippocampus.

Results : The results showed a significant difference in the average frequency of pyramidal
neurons in the CA1 region of the dorsal hippocampus between the NBM Lesion+Sesame Oil and
Intact+Sesame Qil groups (P < 0.001). However, the average frequency of these neurons did not
show a significant change in the Sham+Sesame Oil and Intact+Sesame Oil groups (P>0.05).
Moreover, a significant difference was observed in the mean frequency of these neurons in the
NBM Lesion+Sesame Oil and NBM Lesion+Vitamin D groups (P < 0.05).

Conclusion : Acute intraperitoneal injection of vitamin D increases the spontaneous activity of
pyramidal neurons in the CA1 region of the dorsal hippocampus in adult male rats model of
alzheimer's disease with the electrical lesion of NBM.

Keywords : Vitamin D, Nucleus Basalis Magnocellularis, Hippocampal neurons, single-unit
recording
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Background and Aim : Benzodiazepines (BZDs), such as lorazepam, midazolam, diazepam and
clonazepam, are established first-line drugs for the acute treatment of seizures. BZDs are a family
of drugs that exert their effects by allosterically modulating the activity of the ionotropic gamma-
aminobutyric acid (GABA)-A receptor in the central nervous system (CNS). These drugs increase
the probability that GABA binding to the receptor will open the associated Cl— channel. Thus,
these drugs generally decrease neuronal excitation and exhibit antiseizure, sedative-hypnotic,
anxiolytic, and muscle relaxant properties. However, clinical use of anxiolytic agent BZDs is
limited by their side effects such as respiratory depression, motor coordination deficits,
dependence liability and memory/cognitive dysfunctions. Therefore, finding novel therapeutic
agents with fewer complications such as memory/cognitive dysfunctions in the treatment with
BZDs is of major interest to researchers. Before, we showed that an aqueous extract of Alcea
aucheri (Alcea genus in the malvaceae family) had has antiseizure, sedative and anxiolytic effects
in animal models. So far, no study has been done on the effect on learning and memory on plants
of the genus Alcea. The present study was conducted to investigate possible effects a short term
treatment with an aqueous extract of Alcea rosea, the common hollyhock (another species from
the genus Alcea) on learning and memory in the aged rats.

Methods : Male Wistar rats weighing 270-320 g (8-9 months old; Pasteur institute, Tehran, Iran)
were used in this study. Using the natural exploratory behavior of mice, the spontaneous
alternation in Y-maze was used to assess short-term spatial working memory. The step-through
latency (STL) was used to study long term memory, a cutoff point of 600s was considered. Rats
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were treated with Saline or aqueous extract of A. rosea at doses of 35, 175 and 700 mg/kg were
administered intraperitoneally for 4-days before behavioral study. One day later, Y-maze test was
performed; and 3 days later the protocol of passive avoidance test was started and performed.
Therefore, training and retention test were performed at six and seven days, respectively, after the
last injection. A p value of less than 0.05 was considered as significant.

Results : Statistical analysis showed no significant differences in spontaneous alteration between
extract and control group, in Y-maze test. Meanwhile, in extract-treated rats, the arm entries were
significantly decreased compared with saline group. Moreover, in passive avoidance test no
significant differences in STL was found between extract and control group.

Conclusion : Our findings showed that flower extract of A. rosea probably had no adverse effect
on memory parameters in passive avoidance or Y-maze test. But, the extract reduced locomotor
activity in the Y-maze test. The later finding possibly may be suggestive of a sedative effect for
A. rosea in the aged rats.

Keywords : Learning and memory, Passive avoidance test, Y-maze test
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Background and Aim : Electrical stimulation of deep brain structures has exhibited promise in
alleviating Alzheimer's disease (AD). It may achieve this by bettering cognitive function and
decreasing disease-linked anomalies. However, the invasive nature of this technique presents
obstacles to clinical and research utilization. The olfactory bulb (OB), displaying early AD-
associated alterations and widespread neural connections to memory areas, furnishes an appealing
access point for intervention. Stimulating the OB could potentially reinstate normal activity in
degenerating memory circuits in AD.

Methods : Our examination explored the effects of electrical stimulation applied to the OB on
working memory, alongside exploring pathological and electrophysiological changes in the OB,
medial prefrontal cortex, hippocampus, and entorhinal cortex using a rat model of amyloid beta-
induced AD.

Results : Stimulation of the OB thwarted the buildup of A? plagues and prevented working
memory deficits in AD model rats. Moreover, it elicited heightened power spectral density across
various frequency bands and improved coherency, especially in the gamma band, within the
examined brain regions during a working memory task.
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Conclusion : This study underscores the capacity of brain stimulation based on the olfactory
pathway to regulate the functioning of profound memory networks for the treatment of AD.
Crucially, the accessibility of this pathway through the nasal cavity establishes a foundation for
devising minimally invasive strategies aimed at modulating the olfactory pathway in the brain.

Keywords : Electrical stimulation; Deep brain stimulation; Working memory; Olfactory pathway
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The Effects of Open and Closed Skill Sports on Attention and Memory
Performance in Girl Young Adults
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Background and Aim : There is no convincing evidence for a complex relationship between
cognitive development and motor development. In this regard, it has been shown that parts of the
brain such as the prefrontal cortex and the cerebellum overlap with each other in motor and
cognitive control. Schmidt & Weisberg 2008 stated that sports can be classified into two types:
open-skill (e.g., racquet sports, team sports) and closed-skill (e.g., running, swimming, cycling),
depending on the variety. , predictability and complexity of the execution environment According
to the broad transfer hypothesis, extensive) practice of specific skills can improve cognition for
situations outside the specific sports context. A study showed that children who regularly
participate in an open-skill sports activity (soccer) had better cognitive performance than a non-
sports control group and children who participate in a closed-skill sports activity (track and field).
No significant difference was observed between athletes with closed skills and the sedentary
control group. Considering the suggested in previous research, we examined the effect of different
types of sport (basketball, track, and field) on executive functions based on recognizing the
relationship between cognitive functions

Methods : semi-experimental research with a pre-test and post-test design was implemented on 3
groups which were matched for age and sex: open-skill group (OS; n = 20, mean age =20 + 1.2
years), closed-skill group (CS; n = 20, mean age 21.1 = 2.3 years), and control group ( n = 20,
mean age = 20.7 = 1.1 years). The whole research lasted 15 weeks. Pre-test information was
collected in the first two weeks. Students participated in open and closed sports training for 10
weeks, twice a week and each session lasted 60 minutes. In the last 3 weeks, the variables in the
post-test were measured. Data of the Pre-test and post-test resulting from the test of 10-meter gait
speed under dual-task conditions were analyzed by Univar ate analysis of covariance. Data from
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the Pre-test and post-test resulting from the tests of N-back and Wisconsin card sorting were
analyzed by multiple analyses of covariance

Results : the scores of students in both groups (OS and CS) in attention and working memory were
increased significantly compared to their pre-test scores. There was a significant difference
between the three groups in the post-test scores of working memory and attention. Attention and
working memory were better in the open-skill group than in the closed-skill and control group

Conclusion : In OS sports, participants must adapt their responses to external stimuli in a dynamic
environment in order to perform well, but in the CS group with a relatively stable environment,
perform repetitive and predetermined patterns . Cognitive demands in basketball complex
movement may help to better explain the effects of open-to-close skills on attention in the present
study. In agreement with studies background, taking part in OS and CS sports increases cognitive
performance. The present study extends existing knowledge to support the hypothesis that OS
fields tend to impose higher cognitive demands due to visual cognitive skills compared to close

Keywords : attention, closed-skill sport, open-skill sport, working memory
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Electrical stimulation of olfactory epithelium prevents mechanical
ventilation-induced memory impairment and hippocampal apoptosis and
synaptic imbalance

Submission Author: Sepideh Ghazvineh
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3. Department of physiology, Faculty of medical science, Tarbiat Modares University, Tehran, Iran
4, Department of physiology, Faculty of medical science, Tarbiat Modares University, Tehran, Iran

Background and Aim : Mechanical ventilation (MV) as a live-saving intervention is association
with some cognitive dysfunctions such as memory impairment. Absence of nasal respiration
during mechanical ventilation leads to impairment of respiration-entrained brain rhythms.
According to functional connectivity between olfactory bulb and limbic system, we have evaluated
the impact of olfactory bulb stimulation on memory, inflammation, apoptosis and
electrophysiological alterations in the brains of mechanically ventilated rats.

Methods : Rats were allocated into four distinct study groups. Control group, Anesthesia group,
Mechanical ventilation group, olfactory epithelium electrical stimulation group, (1Hz, 250uA, 6h
). Local field potentials were recorded from olfactory bulb, medial prefrontal cortex and
hippocampus during 6 hours anesthesia. 24 hours later, we have examined memory performance,
inflammation, apoptotic factors and also electrophysiological characteristics of CA1 pyramidal
neurons by patch clamp recording technique.

Results : Our results revealed that mechanical ventilation not only diminishes memory
performance but also disrupts neural circuit activities associated with memory, amplifies
inflammation and apoptotic factors in the hippocampus, and upsets the equilibrium of excitatory-
inhibitory currents in CA1 pyramidal neurons. Intriguingly, electrical stimulation of the olfactory
epithelium prevented the occurrence of disturbances following mechanical ventilation.
Conclusion : The application of olfactory epithelium electrical stimulation can be consider as a
noninvasive and protective method to prevent memory impairment and pathological changes
induced by mechanical ventilation in hospitalized patients.

Keywords : (mechanical ventilation; olfactory epithelium stimulation; memory; patch clamp
recording)
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Background and Aim : Visual working memory (VWM) plays a crucial role in storing and
recalling visual information, including features like color, shape, and location. However, it is not
impervious to errors and distortions, which can impact cognitive processes. These errors often
manifest as systematic deviations from accurate recall, influenced by factors such as the number
of items held in memory and neural noise. One notable type of error, known as "swap errors,"
involves mistaken reports of non-target features; and can be influenced by statistical regularities
during object encoding. Furthermore, the influence of different colors, including individuals'
favorite colors, on working memory remains uncertain, despite the recognized significance of
color in cognitive functions. Exploring how preferred colors affect behavior and memory accuracy
is essential for understanding the relationship between preferences and cognitive processes, with
potential applications in psychology, design, and marketing. This study aims to explore memory
biases towards favorite stimuli, particularly favorite colors, and their impact on memory errors,
shedding light on this intriguing aspect of human cognition

Methods : We conducted an experiment with 36 university students, assessing their color memory
accuracy under various conditions. Participants engaged in a color-matching task to gauge the
fidelity of color perception. Subsequently, they selected their favorite color for a set of objects.
This favorite color was then integrated into a working memory task, where participants
remembered the color of one, three, or five squares, with the target color varying in distance, The
crucial factor regarding distance was how the target color in the memory task differed in terms of
its position on the color wheel (color space) from their favorite color. Error measurement was
conducted through a probabilistic mixture model, assessing responses' deviation from the true
color and their relation to the favorite color. These measures were subject to statistical analyses.
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Results : The analyses revealed a systematic memory bias towards the favorite color. Across all
color-distance segments, memory errors were clustered around the favorite color, suggesting swap
errors. Moreover, memory errors were more prevalent when the color distance from the favorite
color was longer.

Conclusion : This study provides insights into the influence of favorite colors on memory recall,
demonstrating the occurrence of swap and guessing errors in working memory due to implicit
statistical regularities related to participants' favorite colors. The findings align with existing
models of attraction and repulsion bias in memory, with repulsion away from the favorite color for
shorter distances and attraction towards the favorite color for longer distances. Our results enrich
the understanding of memory processes and highlight the potential effects of environmental
patterns on memory recall.

Keywords : Visual Working Memory (VWM); Swap Errors; Favorite Color; Attraction and
Repulsion Bias; Color-Distance
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Assessing Rodent Working Memory: A Review of Tasks and
Methodological Approaches

Submission Author: Behnaz Namdarzadeh
Behnaz Namdarzadeh?, abdolhossein Vahabie?, Ehsan Rezayat®
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Background and Aim : Working memory, a cornerstone of higher-order cognitive functions, is
vital for tasks that require transient information storage and manipulation. While much is known
about human working memory, understanding its dynamics in rodents can elucidate the neural
underpinnings and foster translational applications. This review consolidates our current
understanding of various tasks and experimental setups designed to assess rodent working
memory.

Methods : We embarked on a systematic review of both classical and emerging paradigms used
in the assessment of rodent working memory. These included but were not limited to the radial
arm maze, T-maze, Y-maze, and novel object recognition tasks. Each task's methodology, key
variables, and neural circuits were critically examined, considering the latest advancements and
literature.

Results : The radial arm maze and T-maze remain staples in assessing spatial working memory,
each with unique advantages and challenges. Y-maze, with its spontaneous alternation approach,
offers a more innate measure of working memory without necessitating prior training. The novel
object recognition task, capitalizing on rodents' inherent exploratory behaviors, gauges non-spatial
aspects of working memory. Beyond these tasks, innovative paradigms are emerging, emphasizing
flexibility and adaptability in memory demands. A clear thread across studies is the interplay of
various brain regions, especially the prefrontal cortex, hippocampus, and associated neural circuits,
in modulating working memory functions.
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Conclusion : Assessing working memory in rodents offers profound insights into the neural basis
of cognitive operations, which can be crucial for understanding human cognitive health and
potential interventions. By offering a consolidated view of traditional and novel paradigms, this
review bridges current knowledge gaps and aids researchers in selecting and designing appropriate
experimental protocols. The multifaceted nature of working memory demands the continual
evolution of our assessment tools, ensuring the capture of its true essence across species.

Keywords : Rodent working memory; Cognitive assessment; Experimental setups; Task design;
Translational neuroscience.
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Aging decreases the precision of visual working memory
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Background and Aim : As individuals age, cognitive abilities such as working memory (WM),
decline. In the current study, we investigated the effect of age on WM, and elucidated sources of
errors

Methods : A total of 102 healthy individuals, aged 18 to 71, participated in this research. We
designed and administered a face-based visual WM task, collecting responses via a graded scale
in a delayed match-to-sample reproduction task.

Results : The error of participants increased significantly as they aged. Our analysis revealed a
significant age-related rise in the standard deviation of error distribution. However, there was no
significant change in uniform probability with age.

Conclusion : We found that WM performance declines through the lifespan. Investigating the
sources of error, we found that the precision of WM decreased monotonously with age. The results
also indicated that the probability of guessing the response as a measure of random response is not
affected by age.

Keywords : Aging; working memory; face; working memory task; continuous error
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Effect of berry-based supplements and foods on cognitive function: a
systematic review
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Background and Aim : In the current decade, a growing body of evidence has proposed the
correlation between diet and cognitive function or dementia in the aging population. This study
was designed to appraise discoveries from randomized controlled trials to confirm the effects of
berry-based supplements or foods on cognitive function in older adults.

Methods : -PubMed/MEDLINE, Cochrane Central Register of Controlled Trials, Web of Science,
Scopus, EMBASE, Google Scholar, and ProQuest as well as SID, Magiran, and lranmedex
electronic databases were explored for human interventional studies up to March 2021. In total,
eleven articles were identified using frozen blueberry (n = 4 studies), blueberry concentrate (n =
2), beverage (n = 3), capsule (n = 1), extract, and powder (n = 1). These studies had been performed
among older people with no recognized cognitive impairment or mild cognitive impairment (MCI).

Results : - The primary outcomes included global cognitive function, psychomotor function,
learning and memory, working memory capacity, executive functions, and brain
perfusion/activity. To our knowledge, this is the first systematic review of available clinical trials
on the effects of berry-based supplements and foods on cognitive performances as well as brain
perfusion parameters among the elderly with normal cognition or MCI.

Conclusion : Existing evidence concludes that berry-based supplements and foods have beneficial
effects on resting brain perfusion, cognitive function, memory performance, executive functioning,
processing speed, and attention indices.

Keywords : berry; cognition; attention; memory; adult; old subjects
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Background and Aim : The acculturation complexity model provides a theoretical framework
that links the level of engagement with two cultures to the development of cognitive skills.
According to this model, biculturals who equally prefer both cultures often experience cultural
conflicts and feel the need to resolve them. Through repeated attempts to reconcile these conflicts,
they gradually develop integrative complexity, which is the cognitive ability to acknowledge,
accept, and integrate competing perspectives on the same issue. Also, individuals who strongly
favor one culture over the other are less likely to engage in such complex cognitive processes.
Furthermore, research suggests that the cognitive advantage of biculturals who endorse both
cultures with equal strength extends beyond culture-specific tasks. This study focuses on Iranian-
Afghan children who come from immigrant backgrounds. By examining the consequences of their
immersion into two distinct cultures, the researchers aim to investigate how biculturalism
influences executive functioning. According to the acculturation complexity model, the immersion
into conflicting and dissonant cultures is most likely to promote cognitive skills.

Methods : The study involved 40 children of Afghan descent living in Tehran, aged 8-14 years
(Male). To assess executive functioning, a Dot Task was administered using images of hearts and
flowers, following the methodology outlined by Diamond et al. (2007). The task consisted of three
different conditions designed to measure working memory, inhibitory control, and cognitive
flexibility. In each trial, a red heart or flower would appear on either the right or left side of the
screen for 750 milliseconds. In the first block, known as the congruent condition. In the second
block, known as the incongruent condition. In the third block, known as the mixed condition.

Results : The study found that the children predominantly identified more strongly with their
Afghan cultural background compared to Iranian culture. In the Dot Task, the children performed
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with high accuracy in the congruent trials (mean = 95.11%, SD = 2.77%, range 66-88%), followed
by the incongruent trials (mean = 94.52%, SD = 7.81%, range 77-97%), and had the lowest
accuracy in the mixed trials (mean = 77.61%, SD = 11.69%, range 45-94%) (p-values < 0.001).
To investigate the link between the children's cultural identities and their executive functioning,
three separate moderation analyses were conducted. These analyses explored the moderating
effects of Afghan identity, Iranian identity, and the interaction between Iranian and Afghan
identities on executive functioning.

Conclusion : Our findings suggest that biculturals who frequently switch between cultural frames
can apply this skill to enhance their switching abilities in tasks unrelated to culture. Interestingly,
even children who reported a relatively low identification with both their Iranian and Afghan
identities performed well in the tasks. This aligns with similar findings reported by Tadmor et al.
(2009) in their study on cognitive complexity among Asian American college students and Israelis
in the United States. They argued that it is the equal preference for two cultures, rather than high
levels of identification, that leads to internal conflicts caused by conflicting cultural values and
cognitions. By repeatedly resolving these conflicts, biculturals can enhance their cognitive
abilities.

Keywords : Cultural - Executive function - Biculturalism
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Background and Aim : Executive functions (EFs) refer to cognitive mechanisms used to control
and coordinate other cognitive abilities. Core EFs include inhibition, attention, cognitive
flexibility, and working memory. EFs in relation to bilingualism have been the subject of many
studies since 1990. So the influence of bilingualism on EFs and its probable advantages for
bilinguals have become important questions to answer. Studies in the last two decades on
differences between monolinguals and bilinguals regarding EFs have shown different results.
Therefore, this study aims to review the influence of bilingualism on executive functions.

Methods : The current study was conducted by searching databases such as Google Scholar,
PubMed, ScienceDirect, and Scopus and using the keywords “bilingualism”, “executive function”,
“cognition”, and “working memory”. The inclusion criteria were English articles between 2008-
2023 and finally 25 relevant articles were found.

Results : According to some studies, bilingualism positively affects some executive functions.
These effects are often observed on tasks assessing selective attention, inhibition, and cognitive
flexibility because both languages are active when one is being used. Three studies have shown an
advantage for bilinguals in working memory. However, recent results have indicated little
cognitive differences between bilinguals and monolinguals in a way that these effects are
indistinguishable from zero.

Conclusion : The studies reported different results because looking for bilingual advantages in
executive functions might be problematic. In recent studies, bilinguals did not show significant
advantages over monolinguals except in selective attention and inhibition tasks. The type of tasks,
age group, sample size, cultural and linguistic background influence, and SES should be
considered in future studies.

Keywords : Bilingualism; Executive functions; Cognition; Working memory
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Background and Aim : Inhibitory control stands as a pivotal executive function, empowering
individuals to regulate their attention, behavior, thoughts, and emotions. It enables one to resist
strong internal impulses and external distractions, guiding them to make appropriate decisions
aligned with their goals. Studies have consistently highlighted the integral role of the frontal cortex
in inhibitory control, showcasing a strong correlation between its activity level and the ability to
suppress responses. Additionally, research has delved into the relationship between cerebral cortex
metabolism, indicative of its activity, and brain wave patterns recorded through EEG. In this study,
we aimed to investigate response inhibition using the go-no-go test while simultaneously
measuring the activity of the frontal cortex through EEG recordings. Our objective was to assess
commission errors and correlate it with the activity level of the frontal cortex. To quantify the
frontal cortex activity, we calculated alpha power and beta power, shedding light on the intricate
interplay between inhibitory control and neural activity.

Methods : In this study, a voluntary sampling method was employed, where students willing to
participate in the research were selected after meeting specific criteria: absence of nervous system-
affecting medications and no clinical psychological disorders. A total of 33 individuals met these
conditions; after excluding three cases lacking necessary data quality, 30 participants were
analyzed. The research utilized the Go No Go task, assessing control inhibition via error rates and
attention through inappropriate inhibition errors. Brainwave data were recorded using the Mitsar
EEG 201 device. Quantitative analysis of brainwave data was conducted using Neuro-Guide
software, enabling the examination of alpha and beta power at frontal points.
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Results : Utilizing Pearson's parametric test due to variable normality, the analysis revealed no
significant correlation between commission errors and alpha or beta power. However, a notable
finding emerged: omission errors exhibited no correlation with alpha power but demonstrated a
strong inverse correlation with beta power. This indicates a decrease in omission errors with higher
beta power, highlighting the intricate relationship between neural activity and omission error.

Conclusion : In explaining the first result, it can be said that the alpha wave is a more important
component in the occipital and parietal regions, and therefore it cannot be relied on in the frontal
region. Also, beta wave is not involved in response inhibition, which is investigated in this
hypothesis. It is true that the beta wave is related to cognitive processes, but this relationship
depends on the type of cognitive process and it is not related to all cognitive processes. Therefore,
this lack of significance can be explained. To measure the activity level of the frontal region, beta
power is a stronger component. As the results show, there is a strong inverse and significant
relationship between beta power and omission error. An inappropriate omission error is a symptom
of deficit in attention. The results of this research also showed that the decrease in beta is associated
with a decrease in attention and an increase in omission errors.

Keywords : Response Inhibition, Attention, Alpha power, Beta power, QEEG
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The effect of mental fatigue on the validity of the attention networks test:
the inhibition of return (IOR)
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Background and Aim : Mental fatigue represents a psychobiological state operationally defined
as an acute increase in subjective ratings of fatigue and/or an acute decline in cognitive
performance by prolonged periods of demanding cognitive activity that fatigued subjects had
difficulties in focusing attention, planning, and changing strategies. Since attention is specifically
affected by mental fatigue and during fatigue, attention is diverted to stimuli unrelated to the task,
therefore mental fatigue impairs on the visual search and special attention. To undertake successful
search behavior, there must be some mechanism to navigate attention to unreliable locations for
sample information. Inhibition of return (IOR) has been nominated as such a mechanism. IOR
refers to slower response time to the cued than uncued target. The time course of IOR has long
been a topic of interest in the field. Furthermore, we expected that mental fatigue would impair the
efficiency of validity in attention networks test with manipulating the cue-to-target interval which
would be reflected by a decreased reaction time and increase error rate following mental fatigue

Methods : For this purpose, 22 elite’s athletes volunteered to participate in this study. Experiment
included two sessions, first session, the participants performed attention networks test (ANT), 48
hours after the first session, participants have recompiled the questionnaire Visual analogue scale
(VAS) before the onset of the test. Then, to causes of mental fatigue, they performed the Stroop
test for an hour, immediately after completing the Stroop test, they filled the questionnaire (VAS)
for subjective assessment of mental fatigue and immediately they performed ANT. The validity
effect of orienting is measured by the difference between valid and invalid cue conditions.

Results : The results of the analysis repetitive ANOVA 2*2 showed that in reaction time, validity
affected by mental fatigue. As main effect of the time (F(1, 22) =10.36; p =.004; n2 = .320), the
main effect of the condition (F(1,22) =7.51; p =.01; n2 = .25) were significant and in accuracy the
main effect of the time not was significant and only the main effect of the condition (F(1, 22)
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=26.90; p =.001; n2 = .52) was significant. The validity effect was significant by mental fatigue
for both RT [-488 + 74 ms ; t(22) = -31.69; p < 0.001], and error rate [-9.36 £ 5.29%); t(22) = -
.848; p > 0.05], indicating that the RT was longer and accuracy was smaller for the validity effect
before mental fatigue compared to the validity effect after mental fatigue in attention networks
test.

Conclusion : Results of the current study confirmed the effect of mental fatigue in increscent of
RT validity networks. Our study showed that fatigued people had difficulties in sustaining
attention and also in preparing their responses just as response speed decreased and ignoring
irrelevant information. Mental fatigue leads to reduction in goal-directed attention. We found that
mental fatigue as a failure to sustain attention to optimize task performance during mental fatigue
and processing speed is reduced due to fatigue mental and might introduce temporary dysfunctions
in the PFC and ACC to cause decreased parasympathetic and increased sympathetic activities.

Keywords : mental fatigue, validity, inhibition of return
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Background and Aim : -Globally, with the start of Covid-19 epidemic and the imposition of
quarantine, mental health problems in different social and cultural classes became a threat to
people's well-being (Prowse et al., 2021); A severe stressful situation such as the recent pandemic
as a negative situation plays a role in causing anxiety, depression, reduced sleep quality,
behavioral, cognitive and emotional problems (Cérdova et al., 2023). College students are one of
the sensitive groups and the risk of stress caused by the epidemic in the post-Covid-19 era, which
due to the important role of this group in the educational system and the pursuit of societies
development goals, preventive and therapeutic measures seem very necessary. Zeng et al., 2021).
Stress, both chronic and acute, with affecting cognitive processes under the control of the
prefrontal cortex (PFC), disturbs executive functions, including working memory, emotion
regulation, cognitive flexibility, organization and planning, decision-making, and goal-directed
behaviors as Possible mediators between perceived stress, attention and learning problems and
make efficient cognitive processing difficult in tasks related to executive functioning (Lavigne-
Cervan et al., 2021). Executive functions are a theoretical construct related to a set of cognitive
processes that are related to how to manage and regulate people's thoughts and behavior (Diamond,
2013). Based on the studies, the educational aspects related to improving cognitive skills and
executive functions are effective in improving the academic performance of college students and
regulating the stress caused by Covid-19 (Pusateri, 2023). In this study, a narrative review was
conducted to measure the effects of executive function interventions and stress regulation on the
mental health of college students.
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Methods : -Keywords were searched in reliable scientific databases such as "Google Scholar”,
"Pub Med", "Research Gate", "Nature"”, "SID" and "Nih" and 40 studies were analyzed based on
the relationship with the field of study. The inclusion criteria included studies that dealt with the
mental health problems of college students from the perspective of executive dysfunction and
stress during the pandemic, obtained the minimum score in the evaluation of the quality of articles
based on the list of Preferred Reporting Items for Systematic reviews and Meta-Analyses
(PRISMA), and were prioritized in terms of access. Also described the resulting data in a
categorized manner. Then, according to the exclusion criteria, irrelevant, repetitive, published in
non-English language, outside the time frame of Covid-19, and articles whose full text could not
be accessed were removed. Also, preventing the distortion of information, avoiding the conflict of
interests were the ethical considerations observed in this research.

Results : -Based on the inclusion and exclusion criteria, the text of 14 studies was screened by the
evaluator (first author).

Conclusion : Therefore, according to the same neural bases of executive functions, cognitive and
metacognitive skills, the promotion of individual executive functions can expand the ability of
creative thinking and enable college students to improve their coping ability in the face of public
changes such as the recent pandemic; Therefore improve their physical and psychological health.

Keywords : Cognition, Executive functions, Mental health, Covid-19, Students, Review

99



<vvv

5 ) )
v S Oral & Poster Presentations
) 12t Basic and Clinical Neuroscience Congress 2023
.. A i m— December 27-29, 2023 Tehran, IRAN
Count: 64

Abstract ID: 436
subject: Cognition: Executive Function (Decision Making, Reasoning, Problem Solving)
Presentation Type: Poster

Evaluation of brain fog and problem solving ability in patients with
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Background and Aim : Cancer as a chronic physical disease is one of the serious problems of the
healthcare system in Iran and the world. People who are involved with this patient, besides physical
problems and mental health problems, also experience cognitive problems such as brain fog,
mental fatigue, decision making problem and problem solving. Because most of these cases occur
as a result of chemotherapy. Therefore, the present study was conducted with the aim of evaluation
of the brain fog and problem solving ability in patients with breast cancer.

Methods : The method of this research was causal-comparative. Participants were evaluated with
diagnostic interview and demographic information questionnaire. The statistical population
included all women with breast cancer undergoing chemotherapy and all non-cancer people in
Rafsanjan in 1402. The sample of the present study was 38 patients with breast cancer and 38
subjects without cancer, who were selected by available sampling method. After that, Participants
were evaluated with tools of Tower of London, multidimensional fatigue scale and brain fog
measurement scale. In order to analyze the data and test the research hypotheses, multivariate
covariance analysis was used with the help of Spss-26 software.

Results : Based on the results, patients with breast cancer had symptoms of brain fog and there
were a significant difference between the scores of the two groups of patients and healthy group
(P<0.001). With a detailed investigation, it was found that patients with breast cancer undergoing
chemotherapy, they had brain fog; and their problem solving ability was greatly impaired
compared to the healthy group.

Conclusion : The results of the research showed that patients with breast cancer had brain fog and
slow thinking due to drugs and chemotherapy. This slowness of thinking and mental fatigue have
affected their decisions in daily life and dealing with problems. Because they deal with subjects
with less focus.

Keywords : brain fog, problem solving, patients with breast cancer.
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Background and Aim : The aim of this study was to compare the verbal fluency of individuals
with multiple sclerosis with normal individuals. For this study, two groups of 15 people were
selected. The main group consisted of 15 individuals with RRMS of Firoozgar Hospital, who were
treated with Rituximab and the next group which is called control group consisted of 15 healthy
individuals were selected by convenience sampling method. After completing the special
information form, twenty-question, proverb, word context and verbal fluency tests of Kaplan-Delis
test were taken from both groups. Also, the homogeneity of the testers, both in the former and the
later group, has cited in cases such as gender, education, age, etc. The result of research was
performed by multivariate analysis of covariance and univariate t-test in each of .

Methods : The tool of this research was Delis and Kaplan high function language tests. Delis and
Kaplan's high function test was designed and standardized in 2001 by Delis and Kaplan to measure
and evaluate high level cognitive functions for children and adults (8 to 89 years old). Delis-Kaplan
executive function test is a comprehensive set of internationally valid tests of executive functions
that examines a wide range of executive-cognitive functions. The battery consists of nine tests that
assess high-level cognitive function traditionally attributed to the frontal lobe. These nine scales
include tracking test, verbal fluency, design fluency, color-word interference test, categorization
test, twenty questions test, word texture test, tower test and proverb test. Several studies have been
conducted to measure the psychometric properties of this set of tools (Fisher 2007). The 20-
question test, the context of words and proverbs, deals with the comprehensive category of word
production and verbal fluidity. And the test of verbal fluency in the first part, phonological fluency
in the second and third part is also dedicated to semantic fluency.
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Results : This research investigated, described and compared verbal fluency in MS patients and
healthy people, and the results and findings, as reported in the detailed research findings, showed
that healthy people in the verbal fluency test, the 20-question test , word context test and word
context test have performed better. And the final result was that patients with MS have a weaker
performance in semantic fluency, verbal comprehension, word context comprehension and saying
the meaning of proverbs than healthy people. And referring to previous researches, the reason for
the low performance of patients with MS in verbal fluency and classification is more related to
memory performance and weakness in phonological fluency and switching is related to executive
performance. And our study showed that Persian- Language MS sufferers have disorders in these
areas as well, and this finding is the result of this research. This finding was investigated on other
languages and we have verified these results for the first time on Persian speakers with MS.

Conclusion : According to the results of the present study and its alignment with research
conducted in other languages, it can be said that patients with Persian MS have less verbal fluency
than healthy people. Also, the results of this research show that there is a significant difference in
verbal comprehension between two groups of MS patients and healthy people. Healthy people
scored better than people with MS on the 20-question verbal skills test.

Keywords : multiple sclerosis .MS. verbal fluency. Delis-Kaplan Executive Function System (D-
KEFS)
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Background and Aim : In today's unpredictable world, decision makers are constantly involved
in choosing between options with uncertain outcomes. Uncertainty is an all-encompassing feature
and an integral part of human daily life, which includes two states of risk and ambiguity.
Neuroscientific studies suggest that the dorsolateral prefrontal cortex (DLPFC) primarily impacts
decisions under risk whereas the orbital frontal cortex (OFC) affects ambiguity.

Methods : We targeted the medial prefrontal cortex (mPFC) with transcranial direct current
stimulation (tDCS) and observed enhanced decision-making function in ambiguous situations in
individuals with obsessive-compulsive disorder (OCD) background. In this study, 20 patients with
obsessive-compulsive disorder background (n=20) were randomly assigned to receive either
experimental (active) or control (sham) tDCS. To measure decision-making function, the
participants underwent iowa gambling task (IGT) and to measure OCD severity, the Yale-brown
obsessive-compulsive scale (Y-BOCS) was used. The parameters of active tDCS included
administration of 2 mA for 20 minutes, anode electrode over Fpz, and cathode electrode over the
Oz region.

Results : The net scores of the group that received real stimulation differed significantly (P <0.05)
from the net scores of the same blocks in the control group, in blocks 1 and 2 of the IGT task,
which measure decision-making under conditions of ambiguity.

Conclusion : We found evidences that modulating the activity of the mPFC using anodal tDCS
significantly enhanced the participant's decision-making function in an ambiguous situation.

Keywords : ambiguity; decision-making; transcranial direct current stimulation; medial prefrontal
cortex; obsessive-compulsive disorder; lowa gambling task
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Background and Aim : Alzheimer's disease stands out as a prevalent age-related
neurodegenerative condition, characterized by a progression of symptoms including memory loss,
cognitive decline, alterations in personality, and language impairments. Among the various
contributing factors, neuroinflammation has gained significant recognition for its potential role in
the pathology of Alzheimer's disease (AD). Simvastatin, a notable lipid-lowering agent, is known
for its anti-inflammatory properties. This study aims to investigate whether simvastatin can
ameliorate cognitive deficits and modulate inflammatory factors in animal model of Alzheimer's
disease.

Methods : Thirty female Wistar rats, aged between 16 and 18 months, were randomly assigned to
three groups (n = 10 each): Sham Operated group (SO) - Animals in this group underwent surgery
without ovariectomy and were administered intraperitoneal normal saline daily for 10 weeks. AD-
like group (OV/D-gal) - Animals in this group underwent ovariectomy and received intraperitoneal
D-gal daily (150 mg/kg) for 10 weeks. Simvastatin-treated group (OV/D-gal/SV) - Animals in this
group underwent ovariectomy, received intraperitoneal D-gal daily for 10 weeks, and were treated
with oral administration of simvastatin (5mg/kg) for 4 weeks. Following the behavioral test (Novel
Object Recognition (NOR)), the level of brain tissue inflammation was evaluated by measuring
NF-Kb and IL-1p, in addition to a histological examination using H&E staining.
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Results : Simvastatin exhibited a noteworthy reduction in NF-Kb and IL-1p levels within the
treatment cohort when contrasted with the D-galactose group. These alterations in physiological
parameters resulted in improved performance in behavioral tasks for the treatment group as
opposed to the D-galactose group.

Conclusion : In conclusion, the administration of Simvastatin led to a significant decrease in
neuroinflammation in the treatment group compared to the D-galactose group. These physiological
changes were associated with enhanced performance in behavioral tasks within the treatment
group, highlighting the potential therapeutic impact of Simvastatin in ameliorating
neuroinflammatory responses and cognitive deficits observed in conditions such as Alzheimer's
disease.

Keywords : Simvastatin, Neuroinflammation, Cognition, Alzheimer's Disease
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Background and Aim : According to the 5th Diagnostic and Statistical Manual of Mental
Disorders, Addictive Disorders, which comprise a wide range of emotional disorders, are
considered one of the most common psychological disorders. These disorders have a very high
coexistence and this condition imposes many direct and indirect costs on the society.

Methods : This is a semi-experimental research with a pre-test-post-test design, along with a
control group. After coordination with the officials of the addiction treatment clinics and after that,
explanations to the officials and clients of the clinic regarding how to conduct the research, how
to complete the questionnaires and the process of the meetings, the people who had the entry and
exit criteria and a sufficient score in the questionnaire. , DERS, obtained, were selected as samples.
Then the subjects were randomly placed in two experimental and control groups. The experimental
group with the number of 22 members was started by the therapist to implement the integrated
metadiagnostic protocol, and the control group was also on the waiting list.90-minute sessions and
one session per week were held. After the completion of the treatment, in the post-test, the
mentioned questionnaires were taken again from both groups and finally the data was analyzed.

Results : The results of the research showed that after adjusting the pre-test scores, a significant
difference was observed between the experimental and control groups in terms of emotion
dysregulation (P<0.01, F=613.3). In other words, the integrated metadiagnostic protocol has
reduced emotion dysregulation and can be a way to increase treatment retention.
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Conclusion : The results showed that people who suffer from emotional problems cannot form
healthy interpersonal relationships and have problems accepting personal and social
responsibilities in life. Therefore, the idea that integrative transdiagnostic therapy can reduce
emotional problems is useful.

Keywords : Integrated meta-diagnostic treatment, emotion regulation, adherence to treatment,
maintenance treatment, methadone.
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Background and Aim : A growing older population and altering lifestyles have made cognitive
decline more significant. Although in vivo imaging is becoming closer to this diagnosis, an
accurate diagnosis of Alzheimer's disease (AD) can only now be made by postmortem histological
testing. The efficacy of contrast agents and compounds has not been extensively studied in the
present literature, despite the importance of early Alzheimer's disease detection and diagnosis. We
conducted an extensive investigation using PET and SPECT imaging to assess the function of
these agents and markers in identifying the illness in order to fill this diagnostic gap.

Methods : The PRISMA guidelines were followed when doing a thorough search in PubMed, with
no time or language limitations. The papers were examined by three independent researchers based
on the inclusion criteria, and pertinent information was taken and analyzed from the included
articles.

Results : 172 original articles that were found during the initial search were added to the research.
Information from 116 studies was retrieved. The most often employed transgenic mouse strains in
the studies were APP/PS1 (35 studies, 30.1%) and 5XFAD (11 studies, 9.5%). PET imaging was
employed in 100 research (86.2%), SPECT imaging in 13 studies (12.9%), and both scans were
used in 2 studies (1.7%). 94% of the studies' utilization of [18F] Fluorodeoxyglucose produced the
intended outcomes among the contrast agents. Additionally, 94.4% of the usage of [11C] Acetate
and 90% of the use of lodine-based chemicals resulted in the desired outcome, and 95% of the use
of other contrast agents—which were employed less frequently—such as 99mTechnetium,
Fluselenamyl, Copper (Cu) labeled benzofuran derivatives, etc.—also produced the desired
outcomes. Amyloid beta was identified as a biomarker in 57 studies (49.1%), Tau protein was
identified in 13 (11.2%), Translocator protein (TSPO) was identified in 8 (6.9%),
Acetylcholinesterase (AChE) was identified in 6 (5.2%), Monoamine oxidase B (MAO-B) was
identified in 2 (1.7%), Gonadotropin-releasing hormone receptor (GnRHR) was identified in 2
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(1.7%), and other biomarkers were identified in 13 studies (11.2%). This was not covered by 21
studies (18.1%).

Conclusion : A few of the study's flaws must be acknowledged, though. First of all, since only
animal models were employed, it's possible that the findings won't translate accurately to humans.
It is necessary to conduct additional research on the effectiveness of these contrast agents and
molecular markers in clinical situations. Given that the study did not assess the long-term effects
or safety of the contrast chemicals used, future research should take this into consideration. More
research is needed in order to verify these outcomes in clinical settings and assess the long-term
effects and safety of the contrast chemicals used. This study suggests that, when combined with
the appropriate contrast agents and molecular markers, PET and SPECT imaging may be helpful
diagnostic techniques for Alzheimer's disease. As a whole, this study improves our understanding
of Alzheimer's disease diagnosis and opens the way for more research in this field.

Keywords : Alzheimer's Disease; Single Photon Emission Computed Tomography (SPECT);
Positron Emission Tomography (PET)
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Background and Aim : Sleep disorder is a common problem in critically ill patients. Sleep
deprivation can cause several complications such as emotional stress, delirium and immune system
dysfunction. Delirium is also a common phenomenon in intensive care unit (ICU) patients.

Methods : The purpose of this study was to assess circadian rhythm sleep-wake disorders in
patients with delirium and those without delirium in the internal ICU between 21 April 2020 and
20 May 2022.

Results : Among patients admitted to the internal ICU, according to the confusion assessment
method (CAM-ICU), 10 patients had a diagnosis of delirium and 10 patients without delirium were
enrolled in our study, and assessment of sleep/wake cycle was performed by actigraphy device and
recording the motor activity. The study showed that the amount of sleep-wake time significantly
was different between the two groups (P<0.05). Also, the length of hospital stay was significantly
higher in the group of patients with delirium (P<0.05), but the mortality rate was not significantly
different in two groups (P>0.05).

Conclusion : Overall, patients with delirium admitted to the ICU spent more time in sleep during
a 24-hour period, but their sleep was disturbed and had not enough quality, which other factors
may be associated with these problems.

Keywords : delirium, circadian rhythm, actigraphy, CAM-ICU
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Background and Aim : Studies of attentional priority for visual information processing suggest
that reward can create biases in perceptual and motor systems, causing individuals to orient their
eyes toward reward-associated stimuli. Reward-driven attentional priority is larger when the
stimulus is associated to a high reward compared to a low reward. However, the impact of
punishment on attentional capture is less investigated. It is unclear whether the punishment affects
attentional priority in the same way or as apposite to the reward.

Methods : Here, we designed two experiments to investigate the potential impact of
reward/punishment on reaction time and performance during a target selection task. In Experiment
1, two Gabor patches are appeared simultaneously in the visual field of the subject who is fixating
to the center of the screen. One of the patches is a 90-degree Gabor (i.e., the vertical Gabor), while
the other is tilted to have an angle of 6 which is designed to have five different logarithmically
spaced values (i.e., nonvertical Gabor). The subject is instructed to move his/her eyes from the
central fixation point to the nonvertical Gabor, as quickly as possible. Nine subjects (age range 16
to 28 years) participated in the experiment. Eye movements were registered with Bina eye-tracker
system (Zist Kankash Toos Co.). Psychometric functions of the reaction time and performance
were investigated for extracting the best 0 angles. In Experiment 2, we further added three cues
with different colors associated with three different values of the reward/punishment (i.e., +100
points, +5 points as the neutral cue and -100 points). For each condition, a cue frame is presented
to the subject prior to the appearance of the Gabor patches. The cue is presented as an arrow with
one of the mentioned three colors toward the nonvertical Gabor (75% trials) and vertical Gabor
(25% trials). The subjects receive reward/punishment based on the cue color and their performance
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while selecting the target Gabor. Reaction time and performance are investigated to be compared
in different conditions.

Results : Results of Experiment 1 showed that adjusting 6 to have five logarithmically spaced
values between 60 and 90 degrees yields the best results. Moreover, the findings revealed a
significant increase in reaction time (R2 = 0.809, p < 0.018) and a significant decrease in
performance (R2 =0.676 , p <0.043) as the angle of non-vertical Gabor was inclined to 90 degrees.
Experiment 2 is already designed, going to be conducted in a while.

Conclusion : This specific design of the saccadic target selection experiment can be used in many
psychophysical experiments which intend to study various cognitive functions such as the
attention, decision making, problem solving, memory, learning and perception, as well as studies
which focus on investigating psychological or cognitive disorders. Future results of the Experiment
2 will also be highly valuable as they address an important question of whether it is the valence
(positivity of reward) or motivational salience (of both reward and punishment) which affect visual
attention.

Keywords : Target Selection; Atenitional Capture; Psychometric Functions; Reward; Punishment
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Background and Aim : Possible damages and abnormalities in the brain of obsessive-compulsive
patients cause their defects in various functions including cognitive processes. This study
investigated the effect of Danger Ideation Reduction Therapy (DIRT) and the techniques of
attention enhancement on the attention of patients with obsessive-compulsive disorder (OCD).

Methods : The research method was experimental with pre-test post-test control group design.
two hundred female bachelor and master students aged between 22 and 28 were chosen from the
student at Golestan university. Maudsley obsessive-compulsory inventory was given to them.
based on their scores on Maudsley Obsessive-Compulsive inventory 12 participants, were
randomly selected among those who met the primary requirements by manifesting ‘washing
compulsion’ In addition, a psychiatrist confirmed the appropriateness of the sample selection.
Consequently, they were assiged into the control and experimental groups. before the treatment ,
Both groups at the first step , were tested by stroop test.It was performed for ten weeks, and each
week in two sessions and each test takes approximately 90 minutes.

Results : The experimental group showed a significant improvement (p > 0.01) after the treatment
on stroop test as the post-test as well as in the follow-up.

Conclusion : The findings confirmed the results from the previous research in that the patients
suffering from OCD demonstrated some deficits in their cognitive components such as
attention.thus a combination of suggested DIRT and attention reinforcement techniques will be
useful to improve the attention.

Keywords : Obsessive-Compulsory Disorder, Danger Ideation Reduction Therapy, Attention,
Reinforcement
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Background and Aim : -The main goal of this systematic review is to summarize evidences
regarding alterations of microbial composition in ADHD cases and uncover underlying
mechanisms.

Methods : -A comprehensive search was conducted on PubMed, Web of Science, and Scopus
databases up to March 2021. All the observational studies including case-control, cross-sectional,
and cohorts investigating the correlations between the gut microbiota and ADHD in both adults
and children were included.

Results : -We found eight eligible studies. Enterococcus, Bifidobacterium, and Odoribacter were
increased which may lead to impaired dopamine related functions in CNS. Moreover, decrease of
Faecalibacterium frequency in ADHD could result in higher permeability and crossing of
inflammatory cytokines. Regarding the short chain fatty acids-producing bacteria,
Ruminococcaceae family decreased and Bacteroides uniformis and Bacteroides ovatus species
increased.

Conclusion : Gut microbiota correlation with ADHD and its underlying mechanisms could open
new windows for developing novel therapies of ADHD by manipulating microbiota.

Keywords : ADHD; gut-brain axis; gut microbiota; short chain fatty acids
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Background and Aim : The cognitive deficits experienced by schizophrenic patients, such as
impairments in working memory and sustained attention, are known to greatly affect their daily
functioning , and drug treatments have shown limited effectiveness in addressing these
impairments. The interest in exploring the effects of non-pharmacological interventions has grown
due to the limited impact of drug treatments on improving cognitive deficits observed in these
patients. Various studies have confirmed the positive effects of listening to music such as
improving attention and memory. physical exercise interventions and cognitive rehabilitation are
other techniques that enhance the cognitive performance of individuals suffering from
schizophrenia. Physical activity boosts the level of growth in the gyrus of the brain. as well as
enhances the volume of the hippocampus.Cognitive rehabilitation is an effective approach that
improves people's performance by targeting cognitive areas. During the initial phase of
schizophrenia, cognitive rehabilitation interventions have the ability to mitigate or partially reverse
the gradual decline in brain volume within specific regions (such as frontal cortex, thalamus,
hippocampus and amygdala) that play a crucial role in significant cognitive functions. or cognitive
rehabilitation may improve brain function in the frontal and temporal regions that play a role in
cognitive improvement through brain plasticity processes. this semi-experimented study aimed to
explore the potential benefits of incorporating complementary methods alongside other treatments
for schizophrenic patients.

Methods : For that, 72 patients were estimated as a sample size by using G*power software and
put in 6 groups. The patients have participated in interventions consisting of Aerobic exercise,
Cognitive rehabilitation, Music therapy, and a combination of them for 12 weeks. Data were
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collected using Mini-Mental State Examination, Continuous Performance, and N-back test; then,
were analyzed in SPSS® 26.0 software.

Results : The results of paired t-test showed that working memory and quality of life
(psychosocial, cognition vitality) improved significantly in all research groups from pre-test to
post-test (P?0.05). Also, the results of the paired t-test showed that Continuous Performance
(omission error, commission error) improved significantly in the Aerobic, Music, ACR, AM, and
CRM groups from the pre-test to the post-test (P?0.05), The ANOVA test results showed that after
removing the pre-test effect, there is a significant difference between the post-test scores of
working memory, Continuous Performance (omission error, commission error) and quality of life
(psychosocial, cognition vitality) in the research groups (P?0.05). The result showed improvement
in cognitive ability in all groups; the combination of the aerobic and the cognitive rehabilitation
group displayed a higher outcome in working memory while the combination of aerobic and music
group in sustained attention. However, cognitive rehabilitation was an exception in sustained
attention and has not exhibited significant improvement after interventions.

Conclusion : The interventions of music therapy, aerobic exercise, and cognitive rehabilitation
were found to significantly improve working memory, sustained attention in the present study.
Given the current situation where schizophrenic patients pose a significant burden on governments
in terms of expenses and repercussions, due to the requirement of hospitalizations for over half of
them, it is advisable to prioritize utilizing these interventions within psychiatric centers for the
rehabilitation of such individuals.

Keywords : Keywords: working memory, sustained attention, Aerobic exercise, Cognitive
rehabilitation, Music therapy
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Olfactory epithelium stimulation using air-puff improves the cognitive
performance of individuals with acute sleep deprivation
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SR

Background and Aim : Acute sleep deprivation, which affects more than 30% of the global
population, leads to cognitive impairments such as reduced alertness and decreased attention.
However, there is still no effective and feasible solution to improve cognitive performance in these
individuals. Given the reported effects of nasal air-puff application as a non-invasive brain
stimulation method in increasing the power of brain higher-frequency oscillations, especially the
gamma band, this study aimed to investigate the effects of nasal air-puff application following
acute partial sleep deprivation on improving cognitive impairments in a numerical stroop test in
adult male and female volunteers.

Methods : In this study, 26 male and female volunteers underwent electroencephalography (EEG)
and a numerical stroop test on the first day, and their data were considered as their baseline
performance. They were then instructed to sleep only between 3 a.m. to 7 a.m. for the next 24
hours and stay awake for the rest of the time. On the following day, the control group participants
performed the numerical stroop test after their usual breathing pattern, while in the treatment
group, nasal air-puff (5 Hz) was applied to the volunteers for 3 minutes before performing the
numerical stroop test, and the effects on EEG activity and cognitive performance in the numerical
stroop test were examined.

Results : One night of acute sleep deprivation resulted in increased error rate, decreased reaction
time, and reduced percentage of missing rate in the control group compared to the baseline day.
However, following the nasal air-puff administration in the treatment group, no significant
differences in these variables were observed following sleep deprivation compared to the baseline
day. Additionally, after sleep deprivation, the power of low-frequency oscillations in EEG,
including delta and theta, increased, while the power of high-frequency rhythms, including beta
and gamma, decreased in various brain lobes. The EEG signal complexity also decreased in some
regions following sleep deprivation. Nasal air-puff application interestingly was able to restore the

117



<vvv

e 0D .
v 3 A Oral & Poster Presentations
\L '/ o 12t Basic and Clinical Neuroscience Congress 2023
. i il December 27-29, 2023 Tehran, IRAN

power, particularly in the beta and gamma bands, close to the values of the baseline day and to
increase EEG signal complexity following sleep deprivation. Furthermore, nasal air-puff
administration increased the functional connectivity between the default mode network areas,
particularly in higher frequency bands (in the gamma range).

Conclusion : The present study demonstrates that nasal air-puff application can improve acute
sleep deprivation-induced cognitive impairment. Applying nasal air-puff performs part of its
function by restoring neuronal activity in brain areas involved in cognitive functions.

Keywords : nasal air-puff, acute sleep deprivation, electroencephalography, numerical stroop test,
cognitive function, olfactory epithelium.
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Ameliorating effect of nasal breathing on individuals cognitive
performance following one night of partial sleep deprivation
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Background and Aim : Given the cognitive performance impairment following acute sleep
deprivation and the role of nasal breathing in the neuronal activity of various brain regions, in this
study, the effect of nasal breathing on individuals' cognitive performance in the numerical stroop
test (NST) and activity of the default mode network (DMN) following one night of partial sleep
deprivation were examined.

Methods : In this study, 26 male and female volunteers underwent electroencephalography (EEG)
and NST on the first day, and their data was considered as the baseline performance. Then they
were asked to sleep from 3 a.m. to 7 a.m. in the next 24 hours and stay awake for the rest of time.
EEG and NST were recorded 24 hours later. Before performing the NST, the control group
breathed normally, but in the treatment group, the volunteers performed nasal breathing for 3
minutes before starting the NST.

Results : One night of acute sleep deprivation resulted in increased error rate, decreased reaction
time, and reduced percentage of missing rate in the control group compared to the baseline day.
However, following the nasal breathing in the treatment group, no significant differences in these
variables were observed following sleep deprivation compared to the baseline day. Additionally,
nasal breathing increased the functional connectivity of different regions of the DMN, particularly
in higher frequency bands (in the gamma range).

Conclusion : The present study demonstrated that nasal breathing can improve acute sleep
deprivation-induced cognitive impairment. Nasal breathing performs part of its function by
restoring the functional connectivity of brain areas. Then, it is suggested to develop non-invasive
methods for stimulation of olfactory epithelium to enhance cognitive function following sleep
deprivation.

Keywords : nasal breathing, acute sleep deprivation, numerical stroop test, default mode network
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Understanding the Dynamic Interplay between Language and Visual
Perception
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Background and Aim : This review delves into the intricate relationship between language and
visual perception, exploring their synergistic effects in shaping cognitive processes.
Acknowledging the significance of both modalities in human cognition, this article aims to
synthesize existing literature to provide a comprehensive understanding of the interplay between
language and visual perception.

Methods : A systematic review methodology was employed to identify and analyze relevant
studies from various databases. Inclusion criteria were established to ensure the selection of studies
employing diverse methodologies, encompassing behavioral experiments, neuroimaging, and
computational modeling. This methodological diversity aimed to capture the breadth and depth of
research exploring the dynamic interrelationship between language and visual perception.

Results : The synthesis of findings reveals intricate connections between language and visual
perception across multiple cognitive domains. Studies elucidate how linguistic information
influences visual attention, alters perceptual processing, and shapes higher-order cognitive
functions. Additionally, investigations into the neural correlates highlight the neural substrates
implicated in the integration of language and visual information.

Conclusion : Drawing from the amalgamation of results, this review underscores the bidirectional
influence of language and visual perception. It emphasizes the need for an integrated theoretical
framework that acknowledges their mutual impact on cognitive processes. The article concludes
by discussing the implications of these findings for advancing our understanding of cognitive
psychology and proposes avenues for future research to explore the intricacies of this intertwined
relationship.

Keywords : language, visual perception, cognition
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The Neural Dissociation of Number/Person Features: a Review of
Neurolinguistic Studies
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Background and Aim : Recent years have seen an increased understanding of the processing of
Number-Person features agreement. To consolidate current knowledge on the topic, | perform a
brief review of studies that validate dissociative processing of Number/Person features using fMRI
and ERPs. A total of 5 articles were identified and included in the review.

Methods : Using Spanish and Basque sentences with pronominal subjects containing agreement
violations of three types of Number disagreement, Person disagreement and Number and Person
disagreement, two ERP studies (Silva-Pereyra and Carreiras, 2007; Zawiszewski et al., 2016)
observed no qualitative differences between Number and Person violations. But their findings
revealed quantitatively larger ERP signatures for Person as compared to Number violations. The
other relevant studies are reported by Mancini et al. (2011) and Mancini et al. (2017), who use
ERP and fMRI respectively. In both works, authors tested Spanish sentences with an R-expression
as subject, containing an agreement errors of two types of Number disagreement and Person
disagreement. In the ERP study, the results revealed that in the detection phase Person behaves the
same as Number, but the repair of Person violations was more costly than repair of Number
violations. In the fMRI study, the direct contrast between Person and Number violations showed
a greater response for Person compared to Number in the left middle temporal gyrus (LMTG).
Furthermore, authors observed that the posterior portion of the LMTG was sensitive to both Person
and Number violations, whereas its anterior portion showed selective response for Person
violations. More recently, Meykadeh et al. (2023) have investigated the neural correlates of
Number/Person agreement processing in an fMRI study, using specific controllers for Number and
Person violations (i.e. the former contained R-expression as subject and the latter contained
Pronoun as subject) in order to better understand the nature of the subject. In this work, activation
patterns in the frontotemporal network demonstrated quantitative and qualitative differences
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between processing two features. Specifically, the sensitivity of the posterior Superior Temporal
Gyrus was detected for both Number and Person violations, whereas the Pars opercularis was
active only for Number violations. Meykadeh and her colleagues proposed the involvement of
systematically different feature-checking and feature-mapping mechanisms in Number and Person
agreement.

Results : In the context of fMRI, depending on which controller (i.e., R-expression or Pronoun)
for Number/Person features are picked out by an experimental paradigm, the brain response
differed. In the situation where both violations contained a clash in feature specification, a larger
effect for Number compared to Person violations was observed. In the case of no clash for a
specific violation, a stronger response for Person as compared to Number feature was observed.

Conclusion : Findings from this literature survey illustrate that clash type selection significantly
impacts the quantitative and qualitative differences between processing two features. To enhance
the knowledge in the field of phi-features processing, future studies should adopt R-expression
and Pronoun as subject but only use Number violation instead in order to elucidate the nature of
the subject.

Keywords : Number feature, Person feature, feature-mapping mechanism, feature-checking
mechanism
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No Effect of Biological Sex on Syntactic Processing: Evidence from ERPs
and Balanced Bilinguals
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Background and Aim : Psycholinguistic studies put forward that males and females adopt
different language processing strategies. The contribution of gender in education and how it may
manipulate the L2 processing have also been recognized. However, there has been little
investigation of the syntax between males and females. Syntax has long been a central issue in
linguistics as the core of the generative nature of language. Here, | report results from an
electroencephalogram experiment with bilingual (Turkish (as L1)/Persian (as L2)) PhD students
(from top public universities in Tehran).

Methods : | used event-related brain potentials (ERPs) to determine whether bilingual female have
outperformed bilingual male on syntactic processing. To this end, a grammaticality judgment task
was presented auditorily in two conditions: (1) syntactically correct sentences and (2) syntactically
incorrect sentences. The last syllable of the sentence final word was the target syllable. All stimuli
were in Persian, a language with canonical Subject-Object-Verb (SOV) word order. ERPs analyses
were compared between male and female brains, including 30 healthy individuals (15 females, 15
males) using the right hand between aged 23 to 34 years old. All bilinguals had acquired Persian
at the age of seven at school and were matched for proficiency in L2. Both groups were controlled
for age, handedness, L1 and L2 proficiency, socioeconomic status, language dominance and verbal
working memory. Mean amplitudes were analyzed for ten anterior regions of interest (ROIs) and
thirteen posterior ROIs. Within each ROl amplitudes were averaged for the following intervals:
(1) 300-500 ms (left anterior negativity; LAN) and (2) 500-700 (posterior positivity; P600). LAN
and P600 have been associated with syntactic sentence processing.

Results : The P600 effect for morphosyntactic violations vs. morphosyntactic corrects was
replicated, with no cue of a LAN preceding the P600. Surprisingly, (based on the present task and
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sample) females were indistinguishable from males in terms of performance and neural signals of
syntactic violations, indicating that exposure to a second language at school entry and being highly
proficient with L2 may significantly eliminate the effects of the biological sex.

Conclusion : These findings did not suggest the maturation of language-related brain areas in
females and highlight the importance of proficiency and the effect of environmental factors on

bilingualism. These results may explain findings of similar performance in previous behavioral
studies.

Keywords : Bilingualism, P600, Language Proficiency

124



<vvv

5 ) )
v S Oral & Poster Presentations
) 12t Basic and Clinical Neuroscience Congress 2023
.. A i m— December 27-29, 2023 Tehran, IRAN
Count: 80

Abstract ID: 479
subject: Cognition: Neurolinguistics
Presentation Type: Poster

A narrative review of the anatomy and function of the white matter
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Background and Aim : Much is known about the role of cortical areas in language processing.
The shift towards network approaches in recent years has highlighted the importance of uncovering
the role of white matter in connecting these areas. However, despite a large body of research, many
of these tracts’ functions are not well-understood.

Methods : We present a comprehensive review of the empirical evidence on the role of eight major
tracts that are hypothesized to be involved in language processing (inferior longitudinal fasciculus,
inferior fronto-occipital fasciculus, uncinate fasciculus, extreme capsule, middle longitudinal
fasciculus, superior longitudinal fasciculus, arcuate fasciculus, and frontal aslant tract).

Results : For each tract, we hypothesize its role based on the function of the cortical regions it
connects. We then evaluate these hypotheses with data from three sources: studies in neurotypical
individuals, neuropsychological data, and intraoperative stimulation studies. Finally, we
summarize the conclusions supported by the data and highlight the areas needing further
investigation.

Conclusion : Much has already been learned about the network involved in processing language
production and comprehension, including the white matter pathways that connect various cortical
regions. The field has moved beyond the general question of whether a tract is or is not involved
in language processing and has reached a state of probing the nuanced nature of such involvement.
This is an excellent time for combining theoretically inspired approaches with neural
investigations. Specifically, the review above shows the need for moving away from paradigms
that confound multiple operations, e.g., verbal fluency tasks, and towards those that can better
tease apart cognitive components such as semantic activation vs. semantic control, phonological
activation vs. phonological buffering, and pure syntactic operations vs. domain-general processes
that support such operations.

Keywords : language, white matter, dorsal and ventral pathways, inferior longitudinal fasciculus,
inferior fronto-occipital fasciculus, uncinate fasciculus, arcuate fasciculus, frontal aslant tract

125



<vvv

| ) .
v S Oral & Poster Presentations
@) ped 12t Basic and Clinical Neuroscience Congress 2023
.. A i m— December 27-29, 2023 Tehran, IRAN
Count: 81

Abstract ID: 534
subject: Cognition: Neurolinguistics
Presentation Type: Poster

Dissociation of semantic processing of action verbs and non-action nouns
in Persian
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NoukowpE

Background and Aim : The sensory-motor processing of a word's meaning, and the difference
between nouns and verbs, is the main topic of neurolinguistic research. This study aimed to
examine the semantic processing of Persian non-action nouns and action verbs using a semantic
similarity judgment task.

Methods : Sixty-two neurologically intact Persian speakers responded to a computerized semantic
similarity judgment task (SSJ) by key pressing. In designing the SSJ task, 34 common action verbs
and 34 non-action objective nouns of the Persian were selected. For each word, one semantically
related word was selected based on functional, physical, categorical, and similarity in action, and
one semantically unrelated word was selected based on a survey by 4 experts. Lexical and
psycholinguistic features of each stimulus were extracted by 18 volunteers based on a 7-point
scale. Finally, 34 verb triplets with high action association and 34 triplets with low action
association were selected. Response time (RT) and percentage error were considered indirect
measures of semantic encoding efficiency. The latency of hand movement execution with no
linguistic demand was assessed for each participant.

Results : The results showed that the percentage error of action was significantly higher than
object nouns (p<.001); moreover, the RT of action verbs was significantly slower, compared to
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non-action nouns(p<.001). Mixed ANOVA revealed that the observed noun/verb dissociation was
not affected by biographical facors (p>0.05).

Conclusion : Our finding indicates that semantic encoding of Persian verbs, compared to non-
action nouns, requires more support from cognitive sources during the processing of the motor-
related semantic feature. The different processing of action verbs in terms of semantic view and
embodied cognition theory are suggested.

Keywords : Action; Verbs; Nouns; Object; Semantic processing; Persian
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Risk of cognitive decline in patients with heart failure
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Background and Aim : -Cognitive impairment (CI) is prevalent in heart failure (HF). Patients
with HF demonstrate reduced global cognition as well as deficits across multiple cognitive
domains. The extent of CI may be linked to HF severity. There is an established association
between HF and an elevated risk of dementia. Structural alterations in the brain, such as gray
matter and increased white matter lesions have been observed in patients with HF. Various
proposed Pathophysiological pathways relating HF and CI , including cerebral hypoperfusion due
to changes of cardiac output or cerebrovascular reactivity, arterial hypotension, impaired
cerebrovascular autoregulation, production of proinflammatory cytokines, proteotoxicity and
thromboembolic diseases.the precise mechanisms remain far deeply understood. Individuals with
HF and CI experience poorer functional independence and self-care, heightened rehospitalizations
and increased mortality. On the other hand, Neurological comorbidities including stroke,
depression, cognitive decline, and autonomic dysfunction have received limited attention in recent
HF guidelines, despite their common occurrence and difficult management.

Methods : -Upon searching on MEDLINE, Embase and Scopus for original research on HF and
CI connection, it is evident that multiple validated questionnaires such as the Mini-Mental Status
Examination (MMSE) and the Montreal Cognitive Assessment (MoCA) are existed for screening
and to some extent, grade cognitive impairment.

Results : -According to nearly 30 studies, In heart failure patients, overall prevalence for cognitive
impairment and dementia was approximately 40% (CI) and 20% (dementia) respectively meta-
regression analysis reveals that the risk of cognitive impairment and dementia increases with age
emphasizing the importance for clinicians to assess and address these conditions.

Conclusion : Assessment of cognitive functioning, even through simple screening tests, should be
an integral part of routine clinical examinations for HF patients. Despite advancing data in clinical
practice, Cl remains a significant challenge for clinicians.

Keywords : Heart failure; cognitive impairment; cognitive decline; age; pathophysiology
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Background and Aim : Local global processing refers to how the brain processes information
simultaneously at the local and global levels. Global precedence(GP) is the cognitive phenomenon
in which individuals prioritize processing global features before attending to local details when
perceiving complex stimuli. The investigation of global precedence through the analysis of eye-
tracking data holds significant academic and professional relevance, as it illuminates the cognitive
mechanisms governing the prioritization and processing of visual information, thereby informing
disciplines encompassing cognitive science and education.

Methods : In a controlled experiment, fourteen participants were tested individually in a quiet,
dimly lit room. They were presented with a selective Navon task and instructed to compare two
Navon stimuli in a selected target level(local or global). We extracted the main eye movement
features, including Fixation duration(FD), Number of fixations(NF), Visual Field(\VVF), Saccade
distance (SD), Saccade velocity (SV), Arbitrary eccentricity (AE), and the impact of PFVs on GP
was investigated. The calculation of arbitrary eccentricity was performed for each trial, whereby
it was determined as the minimal distance from all observed target eccentricities displayed by the
participants throughout the entire trial. We employed statistical tests as a methodological approach
for data analysis and for our research findings. Then, feature selection using t-test and classification
by SVM method. To introduce the best classifier, the Radial Basis Function (RBF) kernel and
squared 12 penalty were employed in various hyperparameters. And Stratified cross-validation
with k =5 to evaluate.
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Results : Expectedly, the results demonstrate that the reaction time(RT) to the global level was
significantly lower than the local (t=4.71, p=7.12e10-05). Also, when individuals were instructed
to the local level, there was a notable increase in the NF(t=5.62, p =6.57e10-6) and the FD (t=-
4.204 p = 1.21e10-3). Conversely, these two features decrease when individuals attend on the
global level. The AE that was selected subconsciously was significantly different between the local
and global tasks (t=-4.03, p = 4.2e10-4), indicating distinct cognitive processing strategies
employed for each task. Furthermore, participants exhibited a heightened propensity to focus on
the left side of the first visual field when individuals were attended to the global level vs local level
(t=-3.60, p = 1.29e10-3). Additionally, Meaningful distinctions were detected in saccade distance
when comparing the local and global task conditions(t = 3.93, p = 5.5e10-4). Moreover, substantial
variance in saccade velocity was evident, highlighting a significant difference between the local
and global tasks (t =5.19, p = 2.05e10-5). Additionally, SVM with RBF kernel classified different
eye movement patterns with 75.8304 percent accuracy and 0.830112 recall and 0.759203 F1 using
selected features.

Conclusion : The findings enhance our comprehension of global and local attention dynamics.
This study has the potential to advance our ability to detect global and local processing tendencies
within different environmental contexts.

Keywords : Global local processing; Global precedence; Eye-movement; Navon Task
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Background and Aim : Early-life stress is critical as it occurs during a period of rapid brain
development and high biological plasticity. Chronic stress during this time can lead to anxiety and
depression; however, it can also result in increased resistance to stress. The striatum, in addition
to its role in movement, plays a crucial role in cognitive functions such as social interactions. This
study aimed to investigate the impact of early handling on the morphology of striatal neurons and
explore its potential relationship with the behavioral response to social defeat stress.

Methods : Newly born male Wistar rats were divided into four groups: control, social defeat, early
handling, and early handling with social defeat. For early handling pups were separated from their
mother for 15 min/day from postnatal day (PND) 1 until PND 21. On PND 56 - 59, male rats were
subjected to repeated attacks from a larger resident adult male rat. On PND 60, rats were tested for
social interactions and foot printing. Additionally, the structural features of striatal neurons were
studied by analyzing Golgi-cox-stained neurons.

Results : Our findings demonstrated that early handled animals exhibited a higher frequency of
motor activity and social interactions after social defeat compared to non-handled rats.
Furthermore, morphological analysis using the Sholl method revealed a significant increase in the
dendritic arbor complexity of striatal neurons in handled rats compared to non-handled rats.

Conclusion : These results suggest that the modulatory effects of early handling on the
morphology of striatal neurons may contribute to its ameliorating effect on stress-induced social
interaction deficits.

Keywords : Early handling; Dendritic morphology; Motor activity; Social defeat; Social
interaction; Striatal neurons
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Background and Aim : Physical exercise, particularly endurance training, has long been
celebrated for its myriad benefits, not only for the body but also for cognitive function. The concept
of neuroprotection through exercise has gained substantial attention in recent years, with research
suggesting that regular physical activity can contribute to the preservation and enhancement of
neurological health. Endurance exercise, characterized by sustained and prolonged efforts, has
been linked to improved cardiovascular health, enhanced mood, and cognitive function. This
article aims to delve into the specific neuroprotective advantages associated with endurance
training and, more importantly, to explore whether discontinuing such exercise might compromise
these benefits or potentially exacerbate cognitive conditions. By examining the potential
repercussions of ceasing endurance exercise, we seek to contribute valuable insights into the
complex interplay between physical activity and cognitive well-being, shedding light on whether
the positive effects endure in the absence of consistent training.

Methods : To execute this strategy, 30 male Wistar rats with weights ranging from 100 to 150
grams were randomly allocated into three categories: 1) a control group, 2) an exercise group, and
3) an exercise+rest group. They underwent a 7-day adaptation period under standard light/dark
conditions and had unrestricted access to water and food. The exercise protocol involved a two-
week preliminary training program (for groups 2 and 3) followed by 10 weeks of intense exercise.
Subsequently, group 2 continued the exercises for an additional 4 weeks, whereas the exercises for
group 3 were discontinued. Upon completion of the sixteenth week, behavioral assessments were
performed on the rats, and ultimately, the rats' brains were extracted for diagnostic experiments.
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Results : Data of behavioral test showed a significant increase in NOR memory index in group 2
compared with control groups. Discontinuation of endurance exercises created slightly reduced
effects on the behavioral parameters of the NOR test. The rats of group 2 showed significantly
decrease of inflammatory factors (TNF-a, IL-6) compared with control group. Exercise cessation
can lead to an increase in inflammatory factors compare to the other two groups.

Conclusion : Based on the findings of our study, discontinuation of endurance training leads to a
reduction in the preventive effects of exercise on inflammatory and behavioral indices. Therefore,
discontinuation of endurance exercises can lead to an increased likelihood of cognitive
impairments.

Keywords : Endurance Exercise, Cognitive Function, Neuroprotection
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Background and Aim : Recent evidence indicates a link between lipoprotein levels and cognitive
health. Studying this connection through individuals' cognitive index offers valuable insights into
potential impacts on their cognitive performance. Cognitive health is essential for various
occupations, with specific jobs requiring different cognitive indexes. For example, a job like
security guard necessitates good cognitive indexes such as memory and attention. Therefore, this
study aims to explore the relationship between total cholesterol (TC), HDL, LDL, and triglycerides
(TG) with the most important gEEG-based cognitive indexes in young and middle-aged security
guards.

Methods : This cross-sectional study involved 123 healthy security guards aged 20-60 years. Lipid
profiles, including TC, LDL, HDL, and TG levels, were measured through complete blood count.
Additionally, plasma lipoprotein levels were grouped into four equal classes for a more detailed
evaluation. Cognitive indicators of attention, memory, salience, language, mood, and executive
function were examined using a brain map (qEEG recording). Spearman correlation analysis was
conducted separately for lipoproteins in general and quartiles, as well as for young and middle-
aged security guards, with reported p-values and correlation coefficients.

Results : There is a significant relationship between TC and executive function (r=-0.2944,
p=0.0202). After adjusting for age, TC showed a significant relationship with attention (r=-0.4338,
p=0.0187) and executive function (r=-0.5475, p=0.0368) in middle-aged security guards.
Additionally, the first quartile of TC showed a significant relationship with memory (r = -0.2785,

134



<vvv

e 0D .
v S Oral & Poster Presentations
\ 5 12* Basic and Clinical Neuroscience Congress 2023
.. A i m— December 27-29, 2023 Tehran, IRAN

p = 0.0415), the second quartile with mood (r = 0.4369, p = 0.0124), and the third quartile with
attention (r = -0.3823, p = 0.0491). As for triglyceride (TG) levels, only the third quartile (r = -
0.3919, p = 0.0150) had a significant relationship with mood. LDL was related to executive
functions (r = -0.3687, p = 0.0032) and also to attention (r=-0.3909, p=0.0360) and executive
function (r=-0.6709, p=0.0077) in middle-aged individuals. Regarding HDL levels, a significant
correlation was found with attention (r = -0.1987, p = 0.0296). Interestingly, the second quartile
showed a relationship with attention (r = 0.4500, p = 0.0009) and language (r = 0.4398, p =0.0118),
while the third quartile was related to executive functions (r = -0.6825, p = 0.0175) and language
(r=-0.6237, p = 0.0334).

Conclusion : Research suggests that in security guards, higher levels of TC are associated with
lower scores in executive function, memory, and attention. TG was only linked to mood scores in
the third quartile. There is a clear correlation between high IDL and low scores in executive
function. The most significant relationships were found between HDL and cognitive indexes. HDL
was inversely correlated with attention and language, and directly correlated with attention,
language, and executive function in different quartiles. Additionally, in middle-aged individuals,
TC and LDL are generally linked to lower scores in attention and executive function.

Keywords : Lipoprotein; cholesterol; triglyceride; cognitive index; security guard
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Background and Aim : Defined as an intense desire or urge to eat a specific food, craving
contributes to the increased eating and weight gain. While studies have explored various physical
and psychological triggers impacting craving, limited research has delved into the impact of
environmental design features on food cravings in adults using physiological indicators. This study
aims to identify what architectural features could elicit a strong craving for an appetitive food.
Methods : Thirty healthy adult (average= 30.03+ 6/85 years) were exposed to random images of
a slice of a chocolate cake. manipulating variables such as light, color, and layout geometry. After
viewing each image, participants were asked to rate their level of craving on a five-point Likert
scale, and concurrent monitoring of pupil diameters was conducted. Assessments included the
Depression, Anxiety, and Stress Scales-21 (DASS-21), the Positive and Negative Affect Scale
(PANAS), and the Food Cravings Questionnaire-State (FCQ-S) scale.

Results : Repeated measures ANOVA on the pupil size revealed heightened food cravings when
participants observed the blue color, correlating with an increase in pupil diameter compared to
other colors (p < 0.001). One-sample t-tests in self-report assessment and eye tracking
demonstrated that the light could significantly increase food cravings (p<0.001), while no
significant effects were observed regarding spatial geometry.

Conclusion : The eye-tracking results of the study highlight a noteworthy association between the
color blue and increased food cravings, suggesting that the color of the surrounding environment
can influence food cravings. The implications of this research extend to practical applications,
providing valuable insights for designers and architects designing dining halls for diverse
populations, including the elderly and students, as well as restaurant design to manage food
cravings with a health design approach. Future research should explore additional measurement
tools to deepen our understanding of these intriguing findings.

Keywords : Food cravings, Light, Color, Layout geometry
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How does RDoC define mental disorders in comparison with DSM?
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Background and Aim : -Since 2009, the Research Domain Index or RDOC was established in
NIMH, which is a research framework for examining mental disorders, which initially defined
research on molecular, genetic, cellular and neural networks in five domains. A promising
perspective for etiology, prevention, diagnosis and treatment, not based on traditional
classification, which is based on laboratory and imaging, like the science of diseases in medicine,
the nature of diseases is identified and special treatments are explained on it.

Methods : -In recent years, five domains were expanded to six domains. In other words, the brain
was classified into six functional and structural areas, which can lead to psychiatric disorders.
RDoC “domains” of human functioning and behavior are classified to negative and positive
valences, cognitive systems, systems for social processes, arousal/regulatory systems, and
sensorimotor systems. For example, sleep is associated with arousal domain, anxiety and fear with
negative valences domain, attention deficit or memory with cognitive systems domain, movement
symptoms in catatonia or conversion with sensorimotor domain, substance use with negative and
positive valences domain, autism with social processes domain.

Results : -In contrast with DSM which classifies different non-specific signs and symptoms in
orders and defines disorders including Major depressive disorder, when considering RDoC, each
sign and symptoms is introduced by its neural network in each domain and ascertains the
proportion of each sign or symptoms with others.

Conclusion : With what was described, Substance use disorder or Mood disorders defines with
modern perspective, its psychopathology and treatment. In addition, it is promising that prevention
methods would be provided in next years by detecting specific biomarker or biomarkers for any
psychiatric disease.

Keywords : RDoC, psychiatry, biomarker
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Background and Aim : Since 2009, the Research Domain Index or RDOC was established in
NIMH, which is a research framework for examining mental disorders, which initially defined
research on molecular, genetic, cellular and neural networks in five domains. A promising
perspective for etiology, prevention, diagnosis and treatment, not based on traditional
classification, which is based on laboratory and imaging, like the science of diseases in medicine,
the nature of diseases is identified and special treatments are explained on it.

Methods : In recent years, five domains were expanded to six domains. In other words, the brain
was classified into six functional and structural areas, which can lead to psychiatric disorders.
RDoC “domains” of human functioning and behavior are classified to negative and positive
valences, cognitive systems, systems for social processes, arousal/regulatory systems, and
sensorimotor systems. For example, sleep is associated with arousal domain, anxiety and fear with
negative valences domain, attention deficit or memory with cognitive systems domain, movement
symptoms in catatonia or conversion with sensorimotor domain, substance use with negative and
positive valences domain, autism with social processes domain.

Results : -In contrast with DSM which classifies different non-specific signs and symptoms in
orders and defines disorders including Major depressive disorder, when considering RDoC, each
sign and symptoms is introduced by its neural network in each domain and ascertains the
proportion of each sign or symptoms with others

Conclusion : With what was described, Substance use disorder or Mood disorders defines with
modern perspective, its psychopathology and treatment. In addition, it is promising that prevention
methods would be provided in next years by detecting specific biomarker or biomarkers for any
psychiatric disease

Keywords : RDoC, psychiatry, biomarker
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Background and Aim : An accurate sense of time is crucial in flexible sensorimotor control and
other cognitive functions. However, it remains unknown how multiple timing computations in
different contexts interact to shape our behavior.

Methods : We asked 41 healthy human subjects to perform timing tasks that differed in the
sensorimotor domain (sensory timing vs. motor timing) and effector (hand vs. saccadic eye
movement). To understand how these different behavioral contexts contribute to timing behavior,
we applied a three-stage Bayesian model to behavioral data.

Results : Our results demonstrate that the Bayesian model for each effector could not describe
bias in the other effector. Similarly, in each task the model-predicted data could not describe bias
in the other task. These findings suggest that the measurement stage of interval timing is context-
specific in the sensorimotor and effector domains. We also showed that temporal precision is
context-invariant in the effector domain, unlike temporal accuracy.

Conclusion : This combination of context-specific and context-invariant computations across
sensorimotor and effector domains suggests overlapping and distributed computations as the
underlying mechanism of timing in different contexts.

Keywords : Bayesian inference; explicit timing; interval timing; motor timing; sensory timing
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Predicting inhibition through connectivity between left and right
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Background and Aim : Inhibition is one of the main components of executive functions and plays
an important role in daily life, therefore identifying factors that can predict inhibition is of
particular importance. Considering the major relationship between frontal areas in inhibition, the
purpose of this study was to investigate the relationship between the left dorsolateral prefrontal
cortex and the right dorsolateral prefrontal cortex with inhibition in the employees of one of the
consulting institutes in Tehran.

Methods : The research was correlational. The statistical population of the research included 300
employees of one of the consulting institutes located in Tehran in 1401, from which 60 people
were selected by purposeful sampling. The computer version of the go/no go test was used to
collect data, and Mitsar EEG-202 hardware and Win-EEG software were used to record brain
waves.

Results : The results of the research showed that there is a positive and significant relationship
between the coherence of the left and right dorsolateral prefrontal cortex in theta and alpha
frequency bands with inhibition(p<0/05). Coherence of left and right dorsolateral prefrontal cortex
in theta frequency band could significantly predict 7% of inhibition changes(p<0/05).

Conclusion : According to the findings of the present study, the role of the connections of a certain
area of the prefrontal cortex in the prediction of inhibition was identified. The findings of the
research indicate that the role of neurological markers should be given enough attention in the
evaluation of people's inhibition.

Keywords : inhibition; left dorsolateral prefrontal; right dorsolateral prefrontal.
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Background and Aim : Emotions have evolved to fulfill our need to communicate quickly and
efficiently, and emotional processing plays a fundamental role in human interactions. Like other
cognitive processes, emotional processing can be divided into conscious and unconscious
processes, and studies have shown that there are many quantitative and qualitative differences
between these two types of processing. After influential research by Hess and Polt (1960),
pupillometry has gained prominence as a tool to investigate differences in conscious and
unconscious emotional processing.

Methods : In this study, there were two blocks of conscious and unconscious emotion perception
tasks. In the conscious block, emotional facial expressions were presented for 1000 ms, and in the
unconscious block, emotional facial expressions were presented for 50 ms and then were masked
by the neutral expression of the same identity. Throughout each trial, the pupil size and gaze
direction of the participants were monitored by an eye tracker device, and participant’s responses
were collected via Forced-choice classification.

Results : Observing the trend of pupil size changes as a criterion of emotional processing showed
that all emotions elicit more significant changes in pupil size during unconscious perception than
conscious perception. Additionally, there appears to be a difference in pupil dilation for different
emotions, and the rise time for each emotion varies. Using the Pupil Response Estimation Toolbox,
the pupil response function (PuRF) was fit for each participant.

141



oo Oral & Poster Presentations
\L >/ o 12t Basic and Clinical Neuroscience Congress 2023
. i oMot December 27-29, 2023 Tehran, IRAN

Conclusion : There are different brain networks for conscious and unconscious emotional
processing. In line with the literature, a more prominent change in pupil size during the
unconscious emotional presentation confirms the role of subcortical structures in the unconscious
processing of emotions.

Keywords : Emotional processing, Unconscious emotion perception, Pupillometry, Pupil
response function
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Background and Aim : -Cardiovascular disease (CVD) has long been recognized as a leading
cause of morbidity and mortality worldwide. While its etiology has primarily been attributed to
traditional risk factors such as hypertension, hyperlipidemia, and diabetes, emerging research has
shed light on the intricate interplay between cardiovascular health and neurocognitive function.
This review aims to delve into the neurocognitive basis of cardiovascular disease, exploring how
cognitive factors, brain health, and neural pathways contribute to the development, progression,
and outcomes of CVD.

Methods : -A comprehensive systematic review was conducted, involving the analysis of studies
published in the past two decades, utilizing databases including PubMed, MEDLINE, and Web of
Science. Keywords such as "neurocognition,”" "cardiovascular disease,” "cognitive impairment,”
and "neurovascular pathways" were employed to identify relevant articles. Eligible studies were
meticulously analyzed to provide a comprehensive understanding of the topic

Results : - The review uncovers a complex relationship between neurocognitive function and
cardiovascular disease. Cognitive impairment, such as deficits in memory, attention, and executive
function, has been identified as both a risk factor for and a consequence of CVD. Factors such as
chronic stress, depression, and anxiety have been shown to contribute to cognitive dysfunction
while also exacerbating CVD. Additionally, shared pathophysiological mechanisms, including
inflammation, oxidative stress, and endothelial dysfunction, have been identified as links between
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neurocognitive decline and CVD. Moreover, neurovascular pathways, involving interactions
between the brain, autonomic nervous system, and vascular system, play a crucial role in the
development of CVD and its complications.

Conclusion : The findings underscore the need for a holistic approach to the prevention and
management of cardiovascular disease. Acknowledging the neurocognitive basis of CVD opens
new avenues for early detection and intervention. Incorporating cognitive assessment into
cardiovascular risk stratification may help identify individuals at higher risk. Additionally,
addressing psychological and emotional well-being as part of CVD management could improve
overall outcomes. Understanding the neurovascular pathways and shared pathophysiological
mechanisms offers potential therapeutic targets for CVD, beyond traditional risk factor
management.

Keywords : Neurocognition, cardiovascular disease, cognitive impairment, neurovascular
pathways, inflammation, risk factors.
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Background and Aim : Autism spectrum disorder (ASD) is a neurodevelopmental disorder. The
pattern of eye movements during reading can significantly impact reading quality. This study
aimed to examine the eye movement patterns, which are essential for reading, in children with
ASD as compared to their neurotypical peers.

Methods : This study focused on two crucial indicators that influence reading: eye fixation time
and saccade movement. Comparison of parameters of saccade movements and eye fixation in a
sentence reading task was done between two groups using an eye tracker device. autistic chidren
(15 children, average age: 102.33months) and their neurotypical peers (17 children, average age:
101.69 months) participated in this study.

Results : Results: The results showed that compared to their neurotypical peers, children with
ASD have lower amplitude while reading sentences (P.Value: 0.02(.These children used more
number of fixations to read the words in the sentence (P.Value: 0.02(. Comparing the total time
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spent to read a sentence between the two groups shows that autistic children need more time to
read a sentence (P.Value: 0.02(.

Conclusion : Discussion: these results suggest that low-level sensorimotor processes involved in
generating accurate eye movements such as dorsal visual pathway and cerebellum can significantly
impact the reading quality of children with ASD.

Keywords : High-Functioning Autism, Eye Tracking, Reading, Eye Movements, saccadic eye
movements, sensory motor integration
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Background and Aim : Stuttering is a developmental speech fluency disorder (Craig et al., 2002)
characterized by spontaneous sound prolongations, speech blocks, and syllabic repetitions
occurring at the onset of words and sentences in individuals who stutter (IWS). From a neural
perspective, multiple investigations have proposed various mechanisms associated with stuttering,
encompassing abnormal neural activities within the motor cortex, auditory cortex, and frontal
regions. These diverse cortical areas collectively raise the hypothesis that stuttering involves a
broad cortico-cortical network (Ghaderi et al., 2018). This hypothesis has been substantiated by
prior electroencephalography (EEG) studies that have revealed deficits in functional connectivity
(Joos et al., 2014) and whole-brain network topology (Ghaderi et al., 2018). However, no studies
have explored the modular activity of functional subnetworks in stuttering.

Methods : In our investigation, we enrolled 17 participants with stuttering (IWS) and 18 age-
matched individuals without a history of speech impairments in the control group. We recorded
five-minute EEG data during a resting state with open eyes, and after preprocessing, we conducted
source localization using the SLORETA algorithm. Subsequently, lagged coherence was computed
between 84 Brodmann areas. Employing graph theoretical analysis, we calculated the modularity
of three control networks (default mode network, dorsal attention network, and salience network)
as well as the auditory, visual network, and sensorimotor network within four EEG frequency
bands: theta (4-8 Hz), alpha (8-12 Hz), betal (12-20 Hz), and beta2 (20-30 Hz).

Results : Our findings demonstrated significant differences between the two groups in the
modularity of the default mode, dorsal attention, auditory, and sensorimotor networks within the
theta and alpha bands.

Conclusion : These results suggest that although stuttering is associated with early sensory-motor
processing in the brain, higher-level control networks may also be implicated in stuttering.

Keywords : stuttering; control network; sensory networks; EEG; source localization
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Background and Aim : Psychological interventions can be effective in improving the quality of
life of drug addicts, in this regard, the present research was conducted with the aim of investigating
the role of one of these interventions, namely the cognitive-behavioral approach, on the self-esteem
and self-control of addicted womenundergoing treatment.

Methods : The present research was carried out in the form of a pre-test and post-test, and 20
people were selected as a sample of the research using the "accessible sampling” method, from
among the addicted women who referred to the center of self-care in Shiraz, and in two groups of
10 people, the test and 12 training sessions were held for the experimental group based on the
cognitive-behavioral approach. So the test was taken. After collecting data, univariate analysis of
covariance was used for their statistical analysis.

Results : The results showed that the cognitive-behavioral approach increased self-esteem and
self-control in the experimental group and found a significant difference in both variables
compared to the control group.

Conclusion : According to the confirmation of research hypotheses that show the effectiveness of
the cognitive-behavioral approach and its positive effect on the strengthening of self-esteem and
self-control in addicted women under treatment, we conclude that the use of this psychological
approach is effective in improving the mental conditions of addicts who are quitting, so its use It
is recommended in other addiction treatment centers, and this research can be used as a model for
further research byother researchers.

Keywords : Temptation management, Cognitive-Behavioral approach, Craving, addicted women
under treatment.
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Investigating resting-state brain networks, during breathing of inert air
and air mixed with odor, using MRI
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Background and Aim : Considering the strong anatomical and functional connections between
smells and emotions, and their role in creating behavioral and cognitive changes, much attention
has been paid to the flexible olfactory system. Therefore, our goal in this project is to investigate
whether pleasant and unpleasant odors can affect the brain's resting state networks.

Methods : Thirty healthy participants (14 male and 16 female) between the ages of 19 and 35 (M
= 22.96) were recruited for the study. To ensure the health of people's olfactory systems, the
Sniffin' Sticks test kit was performed for all the subjects. Subjects performed the resting state fMRI
experiment (while no task was performed). Imaging was done with two runs; for each run, four
odor conditions were considered. Odor conditions include no odor, pleasant odor, air, and
unpleasant odor, respectively. Then, to investigate connectivity between olfactory and resting state
networks, 11 ROIs were considered. Finally, SPM, FSL, and CONN imaging processing
applications were used to analyze the data.

Results : According to the results obtained from the SCA and ROI-to-ROI analysis, in presenting
pleasant odors, the areas related to the resting state network, including the anterior cingulate cortex,
inferior parietal lobule, bilateral medial prefrontal cortex, superior parietal lobule, and the areas
related to olfactory, including the orbitofrontal and piriform cortex, were activated. Our results
showed activation of resting state areas including the precuneus cortex, medial prefrontal cortex,
and anterior cingulate cortex during air presentation. In addition, the amygdala, precuneus, and
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piriform regions were activated in connection with the uncus, presenting unpleasant odors. The
results of the ICA analysis revealed other active areas for us. Although these areas were not among
the areas we considered, the activation of a number of other areas related to the resting and
olfactory network showed us in the conditions of pleasant and unpleasant odors

Conclusion : According to the obtained results, pleasant, unpleasant, and air can cause changes in
the pattern of regions related to the resting state networks when compared to no odor conditions.
But the activity pattern created is completely different. Overall, our study revealed a novel
approach to the influence of pleasant and unpleasant odors and air on regions related to the DMN,
ECN, and the Salience Network. This study shows a close relationship between the processing of
different odors with resting-state networks, since resting-state networks can show significant
differences in neurological diseases. Therefore, the results of this study can be used in preclinical
and clinical studies.

Keywords : olfactory, resting-state networks, Functional connectivity, fMRI
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Exploring the Predictive Power of TMS-EEG in Cognitive Abilities: A
Correlation Analysis with Three Cognitive Tasks
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Background and Aim : TMS-EEG is a tool that can be used to evaluate the inhibitory and
excitatory mechanisms of the brain. On the other hand, we know that our cognitive abilities depend
on the insight provided by inhibitory and excitatory mechanisms of neurons. Therefore, TMS-EEG
is a valuable tool that can shed light on the relationship between inhibitory and excitatory
mechanisms and our cognitive abilities. We aim to evaluate the relationship between inhibitory
and excitatory mechanisms and cognitive abilities (attention, working memory, and decision-
making) using TMS-EEG and cognitive tasks.

Methods : Twenty participants took part in a TMS-EEG experiment and completed three tasks
(Stroop, N-back, and lowa) on two different days. The correlation between the TMS-EEG results
and task performance was analyzed for each participant.

Results : The results have shown that the peak and latency of components in TMS-EEG vary
according to the performance of participants in cognitive tasks.

Conclusion : Our study has revealed a significant correlation between TMS-EEG results and
participants' cognitive abilities. This suggests that TMS-EEG has the potential to predict cognitive
performance, specifically in the domains of attention, working memory, and decision-making.
These findings highlight the valuable role of TMS-EEG in understanding the relationship between
inhibitory and excitatory mechanisms and cognitive abilities, offering insights into the neural basis
of human cognition.

Keywords : TMS-EEG; Cognitive Abilities; inhibitory and excitatory mechanisms
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Improving Prosocial Choice Behavior by Environmental Enrichment
and Intranasal Oxytocin Administration in an animal model of Early-life
Stress
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Background and Aim : Early-life experiences, including parental care, affect cognitive and
behavioral performance in later stages of life. Early-life adversity is one of the prevalent issues in
today's society that increase vulnerability to neuropsychiatric disorders. Maternal separation (MS),
an established animal model of early-life stress, is known to induce permanent changes in the
central nervous system and is associated with increased levels of anxiety and cognitive
impairments. Previous studies have been demonstrated that MS may lead to impairments of social
behaviors. Here, we investigated the effects of MS on mutual reward preferences in a double T-
maze prosocial choice task. Since enriched environment (EE) and intranasal oxytocin (OT)
administration have beneficial effects on cognition and social behaviors, in the present study we
tested whether these treatments, alone or in combination, would affect prosocial behavior of rats
which underwent MS during infancy.

Methods : Rat pups underwent MS protocol for 180 min/day from postnatal day (PND) 1-21.
From PND 22-34, rats were exposed to an EE and/or received intranasal OT (2 pg/ul, 7 days).
Hence, the groups consist of Control (CTRL), MS, the treatment groups (CTRL+EE, CTRL+OT,
MS+EE, MS+OT, CTRL+EE+OT and MS+EE+OT) and the OT vehicle groups (CTRL.Saline
and MS. Saline groups). Assessment of prosocial choice behavior was started in adolescence.
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Results : MS impaired prosocial choice behavior and reduced mutual reward preferences. Getting
exposed to EE and intranasal OT administration could overcome MS-induced deficits and
promoted mutual reward preferences of MS rats. EE and OT may have synergistic effects on
promoting social behavior, since combination of the two treatments strengthened mutual reward
preferences.

Conclusion : Obtained results demonstrated that EE and OT may be considered as profitable
therapeutic approaches for promoting some aspects of social behavior.

Keywords : Prosocial choice behavior: Maternal separation: Oxytocin: Enriched environment:
Early-life stress: Social interaction
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Foot mental rotation ability and walking in multiple sclerosis patients
with mild disability
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Background and Aim : Multiple sclerosis (MS) is an inflammatory demyelinating disease of the
central nervous system that leads to movement problems and cognitive disorders in patients via
axonal injury. Foot mental rotation is a cognitive function that is impaired in various neurological
diseases. In this study, we investigated that was the foot mental rotation impaired in Relapsing-
remitting MS (RRMS) patients with mild disabilities compared to healthy individuals? And
whether was the foot mental rotation associated with gait disturbance in the Timed 25-Foot Walk
(T25-FW) test as well as with the cognitive disfunction in the paced auditory serial addition test
(PASAT) in RRMs patients?

Methods : 37 RRMs patients and 40 healthy individuals who were homogeneous in terms of age,
sex and education were included in the study. First, walking was assessed with T25-FW, then the
ability of foot mental rotation ability was assessed, and finally information processing speed was
assessed with PASAT. Variables between the two groups were assessed independent t-test in SPSS
21 software and p-value <0.05 was considered significant.

Results : The results showed that the reaction time to the foot stimulus increased in RRMS patients
compared to healthy individuals (P<0.001). But there was no significant difference related to
accuracy rate of responding to foot stimuli between RRMS patients and healthy subjects (P>0.05).
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There was also a positive correlation between walking time and reaction time to foot stimuli in
RRMs patients (r=0.304, P=0.007). However, there was no significant correlation between
walking time and response accuracy rate in foot mental rotation task (r= 0.090, p-value=0.437).
There was a negative correlation between walking time and the number of correct responses in
PASAT (r=-0.306, P=0.007).

Conclusion : In overall, our results showed that the foot mental rotation ability, which indicates
the stage of movement preparation and planning that is impaired in the early stages of RRMs in
patients, should be considered in the treatment of patients. The increase in walking time in these
patients was associated with an increase in reaction time to the stimuli in the foot mental rotation
task and a decrease in the number of correct answers in the PASAT, which can indicate that the
cognitive dimension is disturbed along with the movement dimension. Therefore, attention to
cognitive rehabilitation such as mental exercises along with routine treatments should be
considered

Keywords : Foot mental rotation, Walking, Multiple Sclerosis, Cognitive function
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Relationship between theory of mind and emotion regulation in autism
spectrum disorders
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Background and Aim : Theory of mind (ToM) refers to the cognitive capacity to understand and
attribute mental states, such as beliefs, intentions, and desires, to oneself and others. Emotion
regulation (ER) involves the processes by which individuals monitor, evaluate, and modify
emotional experiences and expressions. It has been suggested that both abilities might be
developmentally related, with theory of mind deficits leading to emotional dysregulation. This
study aimed to examine the link between theory of mind (ToM) abilities and ED in children with
ASD.

Methods : Participants were 30 children with ASD aged 11-17 years. Emotion regulation skills
were quantified by using the Emotion Regulation and Social Skills Questionnaire (ERSSQ). ToM
was quantified by three different tasks. Diagnostic and Statistical Manual of Mental Disorders, 4th
edition, text revision (DSM-IV-TR) and social communication questionnaire (SCQ) were used for
diagnosis of ASD.

Results : A significant correlation was found between the scores of ERSSQ and ToM (P< 0.03).

Conclusion : The results of this study provide further support for the relationship between ToM
and emotion regulation in individuals with ASD. The findings suggest that individuals with deficits
in ToM may struggle with emotion regulation processes, potentially leading to difficulties in
managing and expressing emotions effectively. Understanding the interplay between ToM and
emotion regulation in ASD is crucial for developing targeted interventions that address both
domains simultaneously.

Keywords : Autism, Emotion Regulation, Theory of mind
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Background and Aim : Nowadays, the use of smart phones has become a part of people's daily
life. It is one of the most important addictions of the 21st century. This fear of not having access
to a mobile phone can cause cognitive disorders (horror or social anxiety and panic...) for the
person who experiences it. Now two thirds of the world are connected through mobile devices.
58% of smartphone users cannot stay an hour without checking their phone,45% of smartphone
users check their phones in the middle of the night. 71% of smartphone users usually sleep next to
their mobile phones. Most children own a mobile phone by the age of seven. However, when the
lack of using the smart phone to establish and maintain electronic communication is related to
psychological distress, such a behavior may be considered a modern-age phobia, or nomophobia
(no mobile phone phobia).

Methods : A total of 537 students (mean age: 25.52 years; 42.3% females) participated in the
study. They completed a booklet of self-rating questionnaires covering sociodemographic
information and symptoms of nomophobia, depression, anxiety, stress, insomnia, and obsessive—
compulsive disorders.

Results : Higher scores for nomophobia were associated with higher scores for depression,
anxiety, and stress, but not with scores for insomnia and obsessive—compulsive disorders. The
regression model confirmed that symptoms of anxiety predicted nomophobia

Conclusion : The present results support the assumption that nomophobia appears to be a mood
disturbance related to stronger associations with symptoms of anxiety and, to a lesser extent, with
symptoms of depression and stress. By contrast, nomophobia appeared to be unrelated to insomnia
and symptoms of obsessive—compulsive disorders.

Keywords : nomophobia; depression; anxiety; stress; obsessive—compulsive disorders; young
adults
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The effectiveness of virtual reality-based mindfulness training on
reducing the incompatibility of students with specific learning disabilities
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Background and Aim : Specific learning disorder in children is a neurodevelopmental disorder
that affects the ability of the brain to receive and process information through the interaction of
environmental and hereditary factors. Despite having normal intelligence and due to the lack of
biological defects in academic fields (reading, writing and arithmetic), these children have weaker
academic performance. In addition to educational problems in social interactions and behavioral
adaptation, these children have defects and problems that affect their ability to solve problems and
use information in different situations, adapt to the frameworks and rules of the social
environment. The present research was conducted with the aim of investigating the effectiveness
of mindfulness training based on virtual reality in reducing the incompatibility of students with
specific learning disorders

Methods : The research method was semi-experimental with a pre-test, post-test and a two-month
follow-up. The statistical population was female students with learning disabilities who referred
to learning disability centers in the academic year 1401-1402 in Kermanshah city. Sinha's
compatibility questionnaire was administered to the students, and among those who met the criteria
for entering the research, 24 students were selected by purposive sampling and randomly placed
in two groups of 12 people, experimental and control. The experimental group underwent 10
sessions of mindfulness training based on virtual reality, but the group did not receive the training
certificate. One week after the last training session, a post-test was conducted and two months
later, a follow-up test was conducted

Results : Data were analyzed using repeated measures analysis of variance. The results showed
that mindfulness training reduces students' inconsistency (P<0.001) and these effects were stable
in the follow-up phase

Conclusion : Since mindfulness training based on virtual reality improves the level of adaptation
of these students, this efficient method can be used to reduce the incompatibility of these students
Keywords : Specific learning disorder, mindfulness, virtual reality, incompatibility
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Investigating the mediating role of information processing speed in the
structural relationships of cognitive emotion regulation with adaptation
in students with specific learning disabilities
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Background and Aim : Students with special learning disorder, despite having normal
intelligence, proper education and not having biological defects such as visual and hearing defects,
show weaker performance in specific fields (mathematics, reading and writing) than other students
of the same grade. Compared to their peers, these students have a lower emotional regulation
ability and perform poorly in using cognitive strategies, so these children use more negative
strategies to regulate their emotions; A defect in the cognitive regulation of emotions causes
problems in various functions of a person's life and makes a person vulnerable to the anxiety and
stress of everyday life and emotionally affects the level of a person's performance. The speed of
information processing affects thinking, listening, speaking and how people react in emotional
situations and social interactions, it can make a person adapt to challenges. In this research, the
mediating role of information processing speed in the structural relationships of cognitive
regulation of emotion with adaptation in students with special characteristics has been investigated.

Methods : In terms of applied purpose, the current research was of the type of correlation studies
and the method of analysis was of the type of structural equation modeling. The research
population included students with special learning disabilities in Kermanshah city in the academic
year 1401-1402 who referred to learning disability centers. Among them, 230 people who met the
criteria for entering the research were selected using available sampling. His research tools for
data collection included Garnefski's (2006) Cognitive Emotion Regulation Questionnaire, Sinha's
Student Adaptability Questionnaire, and the Stroop Test. Data analysis was done by structural
equation modeling and using SPSS and AMOS software
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Results : The findings showed that cognitive emotion regulation has a direct and significant
positive effect on adaptation (P<0.05). Cognitive emotion regulation has an indirect and significant
positive effect on the adaptation of students with learning disabilities due to the speed of
information processing (P<0.05).

Conclusion : The results of the data analysis showed that the cognitive emotion regulation
strategies have an effect on the adaptation of students with learning disabilities through the effect
they have on the speed of information processing. In fact, by choosing cognitive regulation
strategies, positive emotion has a positive effect on increasing the adaptability of these students
through the speed of information processing

Keywords : cognitive regulation of emotion, information processing speed, adaptation, specific
learning disorder
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Background and Aim : Chrononutrition, the emerging field that investigates the relationship
between the timing of food intake and health, has gained considerable attention in recent years.
This review explores the neural basis of chrononutrition, aiming to unravel the complex interplay
between circadian rhythms, brain regions, and dietary patterns. Understanding how the brain
processes and responds to food at different times of the day holds profound implications for
optimizing nutrition and overall health.

Methods : A comprehensive systematic review was conducted, encompassing studies published
between 2000 and 2023, sourced from databases like PubMed, MEDLINE, and Web of Science.
Keywords used in the search included "chrononutrition,” "circadian rhythms," "neural basis," and
"food timing." Eligible studies were meticulously analyzed to provide a comprehensive
understanding of the neural mechanisms underlying chrononutrition.

Results : The review uncovers a network of brain regions and neurochemical processes involved
in chrononutrition. The suprachiasmatic nucleus (SCN), the master circadian pacemaker, plays a
pivotal role in synchronizing the body's metabolic processes with the day-night cycle. Brain
regions such as the hypothalamus, reward centers (e.g., the nucleus accumbens), and the prefrontal
cortex are implicated in mediating the brain's response to food intake, depending on the time of
day. Moreover, circadian clocks present in peripheral organs like the liver and gut interact with the
central nervous system to optimize nutrient utilization and energy balance.

Conclusion : Understanding the neural basis of chrononutrition offers a pathway to optimizing
dietary patterns and promoting health. The circadian influence on brain regions involved in
appetite, metabolism, and food reward provides insights into how timing impacts food choices and
nutrient utilization. Tailoring dietary recommendations to align with circadian rhythms may offer
potential benefits for weight management, metabolic health, and overall well-being. This
knowledge emphasizes the significance of considering not only what we eat but also when we eat
in the quest for a healthier lifestyle.

Keywords : Chrononutrition, neural basis, circadian rhythms, food timing, brain regions, health.
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Background and Aim : Sleep disorders, especially insomnia, are very common in all types of
cancers, but their prevalence and incidence are not well known. Sleep disorder in cancer occurs
for various reasons and is usually diagnosed as a psychiatric disorder. Many evidences have shown
that sleep disorder is a symptom in cancer patients. So that cancer disrupts sleep by causing pain,
fatigue and depression. This study reviews the relationship between sleep disorders and cancer
Methods : This study is a review study by searching scientific databases such as Scopus, PubMed,
Google Scholar, and Embase from 2016 to 2023 by using the keywords cancer, sleep disorder,
insomnia, 87 articles related to inclusion criteria were extracted and then analyzed.

Results : The results indicated that patients with sleep disorders are more susceptible to developing
various types of cancer, especially breast cancer. They also identified effect of the relationship
between sleep and other common symptoms of cancer, especially fatigue, depression and pain.
One of the interesting cases is the suppression of melatonin, which naturally leads to the induction
of cancer in the tissues, especially the endocrine glands, and then leads to tumorigenesis by
disrupting the homeostasis and sleep rhythm.

Conclusion : Sleep disorders such as insomnia, narcolepsy, OSAS, etc. in cancer patients can be
in different conditions. Complications of cancer and its treatment, mental disorders related to
cancer can provoke sleep disorders in these patients. Of course, articles emphasize the possibility
of a two-way relationship between sleep disorders and cancer, which requires more clinical studies
to understand the exact mechanism.

Keywords : Cancer, sleep disorder, insomnia.
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Background and Aim : -Sleep quality is individual satisfaction with the sleep experience, which
is likened to patients’ quality of life. This study aims to investigate the sleep quality in multiple
sclerosis (MS) patients in comparison to healthy controls (HCs).

Methods : -Following the PRISMA statement, a systematic search was conducted through
PubMed (MEDLINE), Web of Science, Scopus, and Embase online databases and studies which
assessed the sleep quality based on the Pittsburgh Sleep Quality Index (PSQI), in MS patients and
HCs were included. The risk of bias in the included studies is assessed using the Joanna Briggs
Institute (JBI) critical appraisal tools and meta-analysis was conducted using the random effect
model by the third version of Comprehensive Meta-Analysis (CMAS3).

Results : -Out of 1574 identified records, 13 studies were included. Regarding the PSQI scores,
this difference was statistically significant (10 studies; 12:94.61%; Standard difference in means:
1.065 (95%CI: 0.758-1.372; p-value<0.001). MS patients were found to have more prevalence of
poor sleep quality (PSQI>5); however, the difference is not statistically significant (4 studies; 12:
87.08%; odds ratio: 2.31 [95% Cls: 0.82-6.35]; p-value: 0.113).

Conclusion : Patients with MS have poorer sleep quality. An especial consideration by clinicians
on this regard may lead to a significant improvement in patients’ quality of life, due to the great
influence of sleep quality in MS-related symptoms. Future well-designed studies are needed to
reach a comprehensive conclusion on this topic.

Keywords : sleep; sleep quality; multiple sclerosis; systematic review; meta-analysis.

163



<vvv

| ) .
v S Oral & Poster Presentations
\ 1Y) 12 Basic and Clinical Neuroscience Congress 2023
.. A i m— December 27-29, 2023 Tehran, IRAN
Count: 108

Abstract ID: 106

subject: Emotion, Motivation

and Behavior: Stress and the Brain (Stress-modulated Pathways, Stress and Cognition, Stress
Related Disorders)

Presentation Type: Poster

Effect of Escitalopram on long-term plasticity in the hippocampal CA1
area in rats under predictable and unpredictable mild-chronic stress

Submission Author: Vajihe Saedimarghmaleki
Vajihe Saedimarghmaleki!, Maryam Radahmadi?, Hojjatallah Alaei®, Hossein Khanahmad*

Department of Physiology, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran
Department of Physiology, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran.
Department of Physiology, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran.

Department of Genetics and Molecular Biology, School of Medicine, Isfahan University of Medical
Sciences, Isfahan, Iran.

pPONME

Background and Aim : Chronic stress affects various brain functions such as memory. Chronic
stress was indicated affects the long- term potentiation (LTP) as cellular mechanism of plasticity
and memory. On the other hand, Escitalopram improve brain functions such as learning and
memory. Hence, the present study investigates the effects of Escitalopram on LTP in the
hippocampal CAL area in rats under predictable and unpredictable mild-chronic stress.

Methods : Forty-nine male rats were randomly allocated into seven groups: control (Co),
sham(Sh), predictable chronic stress (P-St), Escitalopram(Esc), Escitalopram and predictable
chronic stress (Esc-P-St), unpredictable chronic stress (UP-St), Escitalopram and unpredictable
chronic stress (Esc-UP-St). Different kinds of stress such as restraint stress, light flashing, sleep
deprivation, cage tilting, social isolation stress, cold stress, elevated stress (2h/day for 21 days)
were used for inducing of unpredicted stress. Whereas, restraint stress (2h/day for 21 days) was
used for inducing of predicted stress. Escitalopram (10 mg/kg/day) was injected intraperitoneal for
21 days. The fEPSP slope, amplitude and area under curve (AUC) (as memory assessments) were
evaluated in the pyramidal cells of CA1 area in the dorsal hippocampus.

Results : The fEPSP slope, amplitude, and area under the curve significantly decreased in the both
predictable and unpredictable stressed groups compared to the control group. In addition, the slope,
amplitude, and AUC of fEPSP significantly enhanced in both predictable and unpredictable
chronic stress groups compared to their similar stressed groups (predictable and unpredictable
stress groups, respectively).

Conclusion : Overall, the predictable and unpredictable chronic mild stress significantly reduced
the long-term plasticity in the Cal area of the hippocampus. However, memory impairments were
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effectively reversed by Escitalopram (10 mg/kg/day) in both stressed groups especially in
unpredictable stress subjects.

Keywords : Escitalopram; memory; LTP; predictable stress; Unpredictable stress.

165



<vvv

: ) .
v S Oral & Poster Presentations
) 12* Basic and Clinical Neuroscience Congress 2023
. i il December 27-29, 2023 Tehran, IRAN
Count: 109

Abstract ID: 154

subject: Emotion, Motivation

and Behavior: Stress and the Brain (Stress-modulated Pathways, Stress and Cognition, Stress
Related Disorders)

Presentation Type: Poster
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2. Department of Biology, School of Science, Shiraz university, Shiraz, Iran

Background and Aim : Stressful events in an early postnatal period have critical implications for
the individual’s life and can increase later risk for psychiatric disorders. Hippocampus is involved
in stress response and also plays important roles in emotional processes. We studied the effects of
two types of early life stress (ELS) on the later response to social defeat stress and vulnerability to
stress-induced emotional disorders. The structural alterations of the CA3 hippocampal pyramidal
neurons were also evaluated.

Methods : For early handling (EH) or maternal deprivation (MD), newborn rats were isolated
from their mothers for 15min/day or 3h/day on postnatal day (PND) 1-21, respectively. Social
defeat (SD) stress consisted of physical and sensory confrontation with an aggressive adult male
rat on PND 56-59. On PND 61-65, animals from different groups were subjected to open-field test,
elevated plus-maze test and forced swim test, and then their brains were dissected out and
processed for Golgi-cox staining.

Results : Social defeat stress in adult rats led to increased anxiety and depressive-like behaviors,
as expected. This was accompanied by reductions in dendritic spines and the size of CA3
hippocampal neurons. Early handling ameliorated both behavioral and structural alterations caused
by social defeat stress. On the other hand, rats that experienced maternal deprivation (MD-SD)
displayed intensified behavioral and structural changes compared to socially defeated rats alone.
The MD-SD rats also exhibited significant retraction of apical dendrites and pronounced reduction
in dendritic spine density.
166



<vvv

@ .
- Oral & Poster Presentations
\£i¥ e 12t Basic and Clinical Neuroscience Congress 2023
A WEPs December 27-29, 2023 Tehran, IRAN

Conclusion : These findings suggest that different types of ELS can impact the risk for affective
disorders in response to social stress in adulthood. The changes in dendritic structure and spine
density in CA3 neurons highlight potential mechanisms underlying the effects of early life stress
on the behavioral response to stress in adulthood.

Keywords : Early Life Stress, Social Defeat, Hippocampal CA3 Neurons, Neural structure
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Effects of chronic social inequality conditions on fear learning and
locomotor activity in demonstrator rats
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Background and Aim : Along with the human sense of fairness and justice, responses to inequity
have enjoyed a long history of scholarship. Some previous studies suggested that some animals
also exhibit an aversion to inequality conditions and show a negative reaction to unequal outcomes
(known as inequity aversion). Mammalians also usually show negative responses to witnessing
the suffering of their conspecifics. The present study evaluated the effects of chronic social
inequality conditions on fear learning and locomotor activity in male rats.

Methods : Forty-two male Wistar rats were divided into six groups: Control, single restraint stress,
isolation stress, dyadic equal stress (both rats received restraint stress), and dyadic inequality
conditions (freely move/restraint model) groups. In the dyadic equal group, a pair of rats were into
separate restrainers in a common cage. Whereas, in the dyadic inequal conditions group, a rat was
free-move (as an observer), and another one received restraint stress (as a demonstrator) in a
common cage. Stress was induced 2h/day for 21 days. Fear learning and locomotor activity
measured by passive avoidance test.

Results : Fear learning occurred significantly in all experimental groups. In addition, locomotor
activity was decreased significantly in demonstrators compared to the control and dyadic equal
groups. Whereas, the locomotor activity of the demonstrators did not have significant differences
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compared to the observers and single stress groups. Moreover, the locomotor activity of the
isolation stress group did not show significant differences compared to the control group.

Conclusion : Overall, fear learning was robustly enhanced in demonstrators. In addition,
locomotor activity decreased remarkably in demonstrators, observers, and single-stress subjects.
It indicated avoidance of aversive stimuli indicator (remembrance of receiving an electrical shock
in the dark compartment) was also increased in these subjects. While subjects in equally stressed
situations did not show increasing avoidance of aversive indicators. Therefore, chronic social
inequality conditions, witnessing conspecific suffering, and suffering from immobilization alone
are considerable traumatic events that generate symptoms like post-traumatic stress disorder
(PTSD). Because individuals with PTSD frequently avoid places, activities, or things that could
remind them of the trauma.

Keywords : Social Inequality Condition, Fear learning, Fear memory, Post-traumatic stress
disorder
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Background and Aim : Examining of athletes who have maladaptive hedonics including physical
or emotional displeasure or pain is very important in sports. Indeed, the aim of this case study was
to compare the balance ability of three volleyball athletes in two conditions inducing physical pain

or emotional pain

Methods : e designed two kinds of induced pain and assessed balance in these expert athletes in
medio-lateral index (ML), anterior posterior index (API) and overall balance

Results : The results showed that APl and overall balance scores have largely increased from
baseline to physical or emotional pain condition while MLI score showed different pattern

Conclusion : In total, an athlete under emotional pain condition would experience same
disturbance in balance scores as physical pain condition

Keywords : Emotional pain, physical pain, balance, athletes, performance
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PonE

Background and Aim : Post Traumatic Disorders (PTSD) is one of the diseases of the nervous
system, which is caused by exposure to very severe harmful agents. In these patients, memories of
traumatic events are reconsolidated and the process of extinction of traumatic memory in a person
is impaired. The destruction of brain neurons (especially in the hippocampus) due to oxidative
stress is the main cause of PTSD disease. Quercetin has been identified as a potent oxidative stress
reducer. The objective of the present study was evaluation of the quercetin effects on conditioned
fear extinction in PTSD affected male rats, especially in matter of its effects on oxidative stress in
the hippocampus.

Methods : male rats divided in six groups. The control group that were affected to PTSD and
solvent of the quercetin was injected to them. The 2nd, 3rd and 4th groups that were affected to
PTSD and received the quercetin with the dosage of 10, 25 and 50 mg/kg body weight,
respectively. The 2 last groups were fear conditioned and the quercetin with the dose of 50kg/mg
and its solvent were administered to them, respectively. Induction of PTSD was done by the single
prolonged stress (SPS) method. The quercetin was injected to the rats immediately after the
induction of PTSD. During the 3 consecutive tests, in 3 days, the time of freezing of the rats, was
investigated as an indicator of fear conditioned memory. Two hours after the 3rd fear conditioning
test, Due to evaluation of anxiety like behaviors and also sensitized fear, elevated plus maze and
open field tests were done. After the termination of behavioral tests, the animals were killed and
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in order to measurement of glutathione peroxidase (GPX), superoxide dismutase (SOD) and also
malondialdehyde (MDA), their hippocampus was brought out

Results : Querctetin with the dose of 50 mg/kg, in comparison to control group, significantly
reduced the freezing time of the rats in all of 3 consecutive fear conditioning tests and also
significantly increased the times of crossing through Central Square in open field test. In elevated
plus maze test, Quercetin with the dose of 10, 25 and 50mg/kg body weight, was incapable of
induction of significant effects on anxiety markers in rats. In conclusion, behavioral tests were
representative of effectiveness of the quercetin with the dose of 50mg/kg, on behavioral disorders
of PTSD affected rats. But, the biochemical studies showed that this dose of quercetin has no
significant effect on the levels of MDA, GPX and SOD in the hippocampus of affected animals

Conclusion : 1- Quercetin causes the enhancement of extinction of fear memory, dose-
dependently. 2- Quercetin with the dose of 50mg/kg decreases the sensitized fear in the PTSD
affected rats. 3- Quercetin has no significant effect on anxiety. 4- Evaluation of oxidative stress
indices, 10 days after induction of PTSD and quercetin injections, showed that the quercetin had
no significant effect on these indices at this time.

Keywords : Quercetin, Fear Extinction, post-traumatic stress disorder (PTSD), Malondialdehyde,
Glutathione peroxidase, superoxide dismutase.
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Background and Aim : -Depression is one of the most important challenges facing health
organizations, which has directly involved about 6% of the society. Many efforts are being made
to find drugs and methods that can help reduce the effects of depression. Undoubtedly, to confirm
the effectiveness of a drug or a non-drug method on depression, animal models play an important
role. In this presentation, an attempt has been made to introduce and compare the most important
and widely used types of animal models used in the study of depression. It should be mentioned
that animal models of depression are based on stress. For this reason, the word stress is used in all
depression models.

Methods : -Forced Swimming Test (FST): In this method, the animal is released from a distance
of 20 cm into a cylinder with a diameter of 25 to 30 cm and a height of 30 to 45 cm, which is filled
up to 25 cm with water at ambient temperature. In the case of rats, there is a phase of adaptation
with the environment the day before, but in the case of mice, this phase does not exist and the
whole work is done in single day. The recording is done in 6 minutes and the movements of the
animal are checked in the last 4 minutes of the 6 minutes. This method is relatively simple and
does not require a special or expensive equipment. This the reason in which it is very popular
among researchers. Unfortunately, because depression induced by acute stress is questionable in
terms of compatibility with depression, in fact, it is only recommended to check some effects of
some antidepressants.

Results : -Chronic Social Defeat Stress (CSDS) method: Male and female rat and mice create a
privacy for themselves, which prevents any other animals from entering that privacy, and if they
enter, they deal severely with the resident animal. For this reason, in this animal model, there are
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two groups of intruder and resident animals. Rats in the intruder group are subjected to depression
studies and many behavioral symptoms such as anhedonia, reduced food and water intake, as well
as cellular and molecular signs such as a decrease in the plasma level of BDNF and a decrease in
the volume of the hippocampus is observed. The resident male animals are placed in a cage with
a sterile female for a period of several days, then every day for a certain period of time, the female
is taken out of the cage and an intruder is placed in its place. As a result, the intruder is exposed to
the merciless attack of the resident within a few minutes, and after a few days, they fall into a state
of chronic stress and develop depression symptoms.

Conclusion : In conclusion, CSDS method has much more similarities with signs and symptoms
of depression.

Keywords : Depression, Stress, FST, CSDS

174



S

A Oral & Poster Presentations
) 12t Basic and Clinical Neuroscience Congress 2023
.. A i m— December 27-29, 2023 Tehran, IRAN
Count: 114

Abstract ID: 528

subject: Emotion, Motivation

and Behavior: Stress and the Brain (Stress-modulated Pathways, Stress and Cognition, Stress
Related Disorders)

Presentation Type: Oral
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Background and Aim : Chronic exposure to stress during the adolescent period has been
demonstrated to impair cognitive functions and the dendritic morphology of pyramidal neurons in
the rat hippocampal CA3 area. The present study investigated the combined protective effects of
Spirulina platensis (SP), a supplement made from blue-green algae with neuroprotective
properties, voluntary exercise (EX) and environmental enrichment (EE) against cognitive deficits,
alternations in hippocampal BDNF levels, and abnormal neuronal remodeling in adult female rats
induced by exposure to chronic restraint stress during the adolescent period.

Methods : Rats were exposed to restraint stress (2 h/day for 10 days, PND 30-40). Then, the
animals were treated with SP (200 mg/kg/day), EX, EE, and the combined treatments (SP + EX
and SP + EE) between PND 41 and 55 of age. Following the interventions, spatial learning and
memory, passive avoidance performance, hippocampal dendritic morphology, and BDNF levels
were assessed.
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Results : Results showed that plasma corticosterone levels increased at PND 40 and remained
elevated at PND 55 and 70 in the stressed rats. Stressed rats showed deficits in spatial learning and
memory and passive avoidance performance, decreased BDNF levels in the hippocampus, and
reduced apical dendritic length and branch points of the CA3 pyramidal neurons. These deficits
were alleviated by the SP, EX, and EE, and the combined treatments, which were accompanied
with a decline in serum corticosterone in stressed animals. Some treatments even enhanced
cognitive functions, BDNF levels, and neuroanatomical remodeling in the hippocampus of non-
stressed animals.

Conclusion : Our findings provide important evidences that physical activity, exposure to EE, and
the SP treatment during the adolescent period can protect against adolescent stress-induced
behavioral, biochemical, and neuroanatomical impairments in adulthood.

Keywords : Adolescent stress, BDNF, Cognitive function, Dendritic remodeling, Environmental
enrichment, Spirulina
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Background and Aim : Chronic immobility is a common method used to induce stress in animals,
which can have negative effects on the central nervous system and lead to emotional disorders
such as anxiety. In a recent study, researchers investigated the potential benefits of thymol, a
monoterpene, in reducing anxiety behavior induced by chronic immobility stress, and whether
brain-derived neurotrophic factor (BDNF) played a role in this effect.

Methods : The study involved adult male Wistar rats, divided into four groups: Control, Thymol,
Stress, and Stress-Thymol. Stress was induced by placing the animals in a restrainer for 2.5 hours
every day for 14 consecutive days. During this period, the Thymol group received thymol
treatment (10mg/kg) by gavage. Anxiety behavior was measured using an elevated plus maze
(EPM), and the expression of BDNF mRNA in the hippocampus was evaluated by real-time PCR.

Results : The results showed that the Stress-Thymol group, which received both thymol treatment
and stress induction, entered the open arm of the EPM more frequently and spent more time in this
arm compared to the Stress group. Additionally, the expression of BDNF in the hippocampus of
the Stress-Thymol group was significantly higher compared to the Stress group.

Conclusion : Overall, this study suggests that thymol could be a potential therapeutic agent for
anxiety disorders and that its effect may be mediated by the upregulation of BDNF in the
hippocampus.

Keywords : Thymol; Chronic immobility stress; Anxiety; BDNF
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Background and Aim : Esculetin (Esc) is a natural compound of 6 and 7 dihydroxycoumarin and
is a derivative of coumarin that has neuroprotective and antioxidant properties in Alzheimer's
disease because it inhibits the precursors of beta amyloid plagues in the hippocampus. Effective
disease. Because esculetin can cross the blood-brain barrier and cause a decrease in caspase 3 due
to the administration of MPTP (an apoptosis indicator), it can be used in degenerative diseases
such as Parkinson's. Dopamine neurons, which are effective in the reward process of the brain, can
be affected by Esculetin in such a way that it improves performance in Parkinson's disease, so it
can be effective in cognitive diseases, one of which is addiction. Peritoneal esculetin on the course,
extinction and relapse to morphine re-administration in morphine-conditioned male rats.

Methods : During the conditioning period, the animals received morphine at a dose of 5 mg/kg of
body weight for three days. On the fifth day of the expression phase, they entered the extinction
phase and morphine reinstatement. During the extinction period, half an hour before taking the
conditioning test, he received different doses of esculetin (5, 10 and 20 mg/kg of body weight)
intraperitoneally and reinstatement day after taking a dose of morphine with a dose (dose 1 mg/kg
of morphine) and after taking the behavioral conditioning test, the head of the animal was separated
under deep anesthesia and the area of the nucleus accumbens was separated according to the
Watson-Paxinus atlas and fixed in liquid nitrogen and used for biochemically assay.
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Results : Our findings showed that daily intraperitoneally (i.p.) injection of esculetin in doses of
5, 10 and 20 mg/kg caused a significant decrease in the extinction and reinstatement period in
compared to the control group (P<0.001). ). Of course, the effects were more significant in doses
of 2 and 4 mg/kg. In the groups treated with esculetin, the level of c-Fos (an indicator of neuronal
activity) in the area of the nucleus accumbens was changed, so that the level of c-Fos decreased
significantly in a dose-dependent manner (P<0.001).

Conclusion : These findings show that esculetin can be effective in the period of extinction and
reinstatement of morphine and possibly useful in the formation of the basis of addiction.

Keywords : Esculetin, Conditioning, Reinstatement, Morphine, Reward system
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Background and Aim : Opioids are powerful drugs that override the rewarding function of
endogenous opioids. Drug addiction creates a significant disorder in motivational circuits. Craving
for drug use is an important clinical problem in drug addicts, which causes them to show drug-
seeking behaviors even long after detoxification. Saffron consists of at least four active ingredients,
including crocin, crocin, picrocrocin and safranal. Crocin reduces the severity of morphine
withdrawal symptoms. Psychological dependence increases substance use behavior, while
physical dependence leads to drug tolerance and withdrawal syndrome. The use of saffron extract
can improve the side effects caused by morphine in a dose-dependent manner

Methods : In this study, a total of 7 control and experimental groups were used, and the samples
were grouped into three categories: sham group, repeated injections and single injection group.
Then its behavioral observations were recorded and finally the animal was killed. The brains of
the rats were removed and were sent to the laboratory for biochemical and histological assay

Results : Our findings have shown that the daily intracerebroventricular administration of crocin
in the extinction period in doses of 10, 20 and 40 ug, and especially the 40 ug dose, has reduced
the extinction period in such a way that the extinction days are shortened in a dose-dependent
manner, but By injecting a dose of 10 g, the extinction period was shortened by one day, in the
dose of 20 g, two days and three days were reduced from the extinction period, that is, the animal
lost its bias from the CPP chamber 2 and 3 days earlier. By injecting a single effective dose of 40
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pg of crocin before the extinction period intracerebroventricular, the period reinstatement has not
changed compared to the Post Test. By injecting a single effective dose of 40 pg of crocin before
the reinstatement period intracerebroventricularlly, the reinstatement period has changed
compared to the Post Test. Daily administration of saline solvent intracerebroventricularlly did not
shorten the days of extinction, nor did it reduce the reinstatement phase

Conclusion : As expected, repeated and single dose administration of crocin was able to reduce
the reinstatement and extinction days in rats , C-fos level in nucleus accumbens and improved
histological changes

Keywords : Morphine¢ Crocin¢ CPP¢ Extinction¢ Rat
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Background and Aim : Many animal studies and early clinical trials suggested that N-
acetylcysteine (NAC) may benefit addiction treatment. The present study tried to evaluate whether
chronic administration of systemic 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 : Forty-six adult male Wistar rats (190-220 g) were examined with morphine (7 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 were daily administered during the
extinction period (5, 10, 25, and 50 mg/kg; ip). Conditioning score and locomotor activity were
recorded by the video tracking system and Ethovision software after acquisition on the
postconditioning day, the extinction period.

Results : Daily NAC administration in high doses (25 and 50 mg/kg; ip) reduced extinction-
responding compared with the vehicle-control group during the extinction period.

Conclusion : These are the first data suggesting that NAC’s application during the extinction
period could 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 morphine
dependence. It can be consistent with the hypothesis of the involvement of the glutamatergic
system in the pathophysiology of addiction.

Keywords : N-acetyl cysteine, Morphine, Conditioned Place Preference, Extinction
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Background and Aim : Depression is a serious mental disorder. It is estimated that more than
300 million people in the world suffer from depression. This disease can affect all aspects of life
including social disabilities and is associated with health difficulties and suicide. Despite the
numerous antidepressants, there are still critical barriers to the treatment of depression such as side
effects, the effectiveness, treatment resistance, high cost of antidepressant drugs. In recent years,
the consumption of polyunsaturated fatty acids (PUFAS) has been promoted for the improvement
of depressive status .The plant sources of PUFAs have been found effective for the treatment of
psychological disorders. Unlike many herbal seed oils, Echium seed oil has a high level of several
fatty acids, which are the precursors of the main essential omega-3 in the body. So in the present
study, we evaluated the effects of the seed oil of Echium amoenum on mice with chronic
unpredictable mild stress (CUMS).

Methods : In this study, mice were subjected to several mild stressors on a weekly schedule for
4weeks: deprivation of food and water (24h), exposure to an empty bottle (4h), experiencing
reversed light/dark (24h), cage tilting 45°, keeping in the wet cage (2h), physical restraint (2h),
and exposing to a foreign object (24h). Then, the animal was randomly divided into 5 groups (n=8
in each), including CUMS, CUMS+ Fluoxetine, CUMS+100, and CUMS+250, Control group did
not receive stress or treatment. All treatments were administered orally once a day for 4weeks.
During the treatment, CUMS procedure was completely considered. The depression-like behaviors
were assessed by sucrose preference test (SPT) and forced swimming (FST).
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Results : CUMS significantly reduced the sucrose preference % and immobility time in SPT and
FST compared to the control, p < 0.001. EO 100 and 250mg/kg change the sucrose preference vs
CUMS group p <0.001 and p < 0.01, respectively. EO 100 and 250mg/kg as well as standard drug
significantly attenuated the immobility time vs CUMS, p < 0.001.

Conclusion : Overall, these findings suggest that pretreatment with EO attenuates the CUMS-
induced depression-like behaviors. It also implied that Echium seed oil could become a new
supplement for the treatment of depression.

Keywords : CUMS, Depression, Echium amoenum, Seed QOil
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Background and Aim : Mood disorders are the leading cause of disability worldwide. The two
main categories of mood disorder, major depression, and bipolar disorder, occur in 18% and 2-3%
of the general population, respectively. The decrease in productivity of a significant percentage of
young members of the society, the non-response of about 30% of patients to treatment, the delay
of about 4 to 12 weeks until the start of the effect, and numerous side effects require the invention
of new drugs. Dextromethorphan (DXM) is an OTC non-opioid antitussive drug. Previous research
proved that DXM can be effective in controlling and treating some neurological and mental
diseases through binding to serotonin HT1B/D, noradrenaline, sigmal, acetylcholine, and N-
methyl D-aspartate receptors.

Methods : Data were collected from the Scopus, Google Scholar, PubMed, and Cochrane libraries
for clinical and subclinical studies published in English between 2006-2023.

Results : Previous preclinical studies have shown that intraperitoneal administration of DXM
significantly reduced the immobility times in the force swimming test (FST) and tail suspension
test (TST) indicating a decrease in the severity of depression. DXM produced a rapid
antidepressant effect in the TST test lasting less than 30 minutes but failed to produce a sustained
effect 24 hours after drug administration. Another study showed that DXM produced anxiety-like
effects by reducing the time spent on the light side, reducing the number of entries and the latency
to enter the light side in the light-dark and open-field tests. In recent clinical studies,
DXM/bupropion combination can reduce depressive symptoms with good tolerance. The most
common side effects of this co- administration were dizziness, nausea, headache, drowsiness, and
dry mouth. The combination of two drugs DXM/Quinidine (DMQ) with a dose of (20/10 mg/kg)
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per day also has significant antidepressant effects. The side effects of this combination were mainly
nausea and vomiting. Both quinidine and DXM are NMDA antagonists and can be effective in the
treatment of bipolar depression. Since its possible mechanism does not depend on the
monoaminergic system, it may be suitable for patients who have not responded to other available
drugs. Another advantage of DMQ is that, unlike ketamine, it does not require intravenous
administration.

Conclusion : In general, DXM administration at 30 mg/kg has been reported to result in acute
antidepressant effects in rats. Long-term administration of the drug causes anxiety-like effects, but
short-term administration can temporarily improve depression; The results show that the
therapeutic window for the antidepressant effect of DXM is small. Combining this drug with other
antidepressants and finding their synergistic and agonistic effects, as well as finding effective
neural pathways can make dextromethorphan a safe and suitable candidate for the treatment of
depression in the future.

Keywords : Dextromethorphan; Depression; (AXS-05) ; DMQ; novel treatment
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Background and Aim : Drug addiction may result in sleep problems. Importantly, sleep
deprivation is known as an important risk factor for relapse to drug abuse as sleep deprivation
mimics the effects of psychostimulants on dopaminergic system of the brain. Moreover, aging may
affect sleep and drug addiction. This study, therefore, set out to assess the effects of sleep
deprivation (SD) and methamphetamine (METH) on locomotor activity, anxiety-like behavior,
and spatial memory in adult and adolescent rats.

Methods : Adult and adolescent male Wistar rats received a neurotoxic METH regimen (four
subcutaneous injections of 6 mg/kg, at 2 h intervals). Five days later, the animals underwent a 48-
h SD episode using the multiple platforms method. They were then examined using the open field
(OF), elevated plus maze (EPM), and Y-maze tasks.

Results : We found that the control adolescent rats showed more hyperactivity than adult rats as
they showed more exploration of the open arms in the EPM task. Regarding the SD animals, the
adults showed more risky behavior, whereas the adolescents showed more anxiety-like behavior.
Interestingly, METH administration abolished the differences between the adolescent and adult
sleep-deprived groups. Finally, we did not observe any differences between the performances of
the adult and adolescent rats in the Y-maze task. Indeed, neither SD nor METH regimen affected
spatial memory in the animals.

Conclusion : Our findings may indicate that there are complicated relationships between SD and
METH-induced locomotion and anxiety-like behavior in an age-dependent manner in need of
further investigations.

Keywords : Methamphetamine; sleep deprivation; aging; anxiety; locomotor activity; spatial
memory
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Background and Aim : The present study aimed to assess the potential effect of vitamin B12 on
cognition impairment caused by nicotine cessation in adolescent male rats.

Methods : Adolescent male rats were categorized into two main groups as vehicle (normal saline,
intraperitoneally), and nicotine group in which received nicotine (0.2mg/kg) from 21-42 days of
ages and then the nicotine group were divided into three groups as withdrawal (the animals
returned to regular diet without treatment), second and third groups received bupropion (20mg/kg),
and vitamin B12 at three different doses including 0.5,1, and 1.5 mg/kg as treatments to attenuate
nicotine withdrawal symptoms. The last group including normal animals received the highest
doses of vitamin B12 just in the nicotine abstinence period to compare the effect of that with
vehicle.

Results : In MWM, vitamin B12 and bupropion increased the time spent in the target quadrant
that is strongly associated with spatial memory as well as the more time spent with the ORT.
Vitamin B12 and bupropion modulated both oxidant/antioxidant and inflammatory/anti-
inflammatory balance, alongside inhibitory effect on AChE, and GFAP. However, BDNF and
amyloid-B showed insignificant difference as compared to vitamin B12 and bupropion.
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Conclusion : Considering the present results and similar related studies, vitamin B12 can be
introduced as a strong anti-oxidant, and anti-inflammatory agent by which probably improved
memory impairment caused by nicotine addiction accompanied by withdrawal. Further, other
mechanisms including activity reduction of AChE, and GFAP should be considered; however, it
needs further investigation and larger-scale evidences.

Keywords : Nicotine; Learning and memory impairment; Vitamin B12; Withdrawal
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Background and Aim : A variety of medications with different features have been used so far to
treat or alleviate the symptoms of autism disease; however, chronic administration of current drugs
has been led to negative effects on the physiology of the body. In recent years, it has been
demonstrated that minocycline plays a neuroprotective role in animal models of central nervous
system disorders. Minocycline can reduce inflammatory mediators, cytokine expression, and
activation of microglia in the brain. These inflammatory events are known as triggers of cognitive
and behavioral deficits. In this study, it was attempted to use nanotechnology in order to provide
a drug delivery system with a lower dosage and greater efficacy of the drug. Thus, the effect of
minocycline-loaded niosomes on the autistic-like behaviors in the animal model was evaluated.

Methods : In this research, 24 neonatal male wistar rats were utilized. The rats were divided into
four groups: intact, autism, autism group received minocycline at a dose of 50 mg/kg (i.p.), autism
group received minocycline-loaded noisome at a dose of 20 mg/kg (i.p.). To induce the autistic-
like model, neonatal rats were deprived of their mothers in postnatal days (PND) 1-9, three hours
aday. On PND 21, the neonatal rats were housed in different cages that were completely separated
from their mother. Injections were performed for three times per day. Behavioral assessments were
conducted two hours after last injection to evaluate anxiety-like, repetitive, and social interaction-
related behaviors.
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Results : The results demonstrated that minocycline and minocycline-loaded-niosomes improved
social interactions (P<0.05) in autistic-like rats. Minocycline and minocycline-loaded-niosomes
also decreased stereotyped and repetitive behaviors (P <0.0001). In addition, the results of data
analysis indicated a non-significant reduction in anxiety behaviors in comparison with autism

group.
Conclusion : According to the outcomes of the behavioral assessments, it can be stated that
minocycline-loaded-niosome group showed the more efficacy on stereotyped behaviors and social
interaction compared with minocycline-received group.

Keywords : Autism Spectrum Disorder, Maternal Deprivation Model, Minocycline, Niosome,
Social Interaction, Anxiety-like Behavior, Repetitive Behavior
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Background and Aim : Depression is a common result of social defeat stress, and various
structural changes in different regions of the brain have been observed in association with this
condition. While the activity of aryl hydrocarbon receptors was initially recognized in the
detoxification process of certain compounds, recent studies have revealed their involvement in
cognitive and emotional functions as well. This research investigates the impact of a solitary dose
of FICZ, an endogenous ligand of these receptors, on the behavioral responses and structural
properties of rats' hippocampus following social defeat stress.

Methods : Male Wistar rats were randomly divided into six groups, including control: social
defeated (SD), FICZ treated, FICZ + AHR antagonist (CH223191), SD + FICZ and. SD + FICZ +
CH223191. Social defeat was done on postnatal days (PND) 65-68. FICZ (100 pg/kg) and
CH223191 (1 mg/kg) were injected intraperitoneally as a single dose on PND 68. On PND 96-97,
forced swim test was conducted and on PND 99 animals were sacrificed with the intracranial
perfusion technique and their brains were removed, dissected and stained with Cresyl violet of
Golgi-Cox to study the volume and cell number in CA1, CA3 and DG region and to study the
morphology of CA3 neurons.

Results : FICZ-treated animals showed less immobility time and more swimming time than SD
group. This effect was partly inhibited by CH223191. Social defeat reduced the volume and total
number of neurons in CAl and DG and FICZ showed a protective effect against it. FICZ treatment
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alone did not alter the apical dendrites of CA3 neurons; however, co-treatment with FICZ and
CH223191 resulted in a decrease in average dendrite length. Furthermore, rats treated with FICZ
+ CH223191 exhibited reduced branching and total length of basal dendrites compared to the FICZ
+ SD group.

Conclusion : In conclusion, it seems that even a single dose injection of FICZ after the social
defeat can show protective effects against stress-induced depression, which is associated with
structural alterations in the hippocampus

Keywords : Aryl hydrocarbon receptor, Depression, FICZ, Hippocampus, Social defeat
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Background and Aim : Sports activity in students can play a significant role in improving the
mood and regulation of students' emotions; Therefore, the present study was conducted with the
aim of comparing the adaptive and non-adaptive cognitive regulation of emotions in students with
regular sports activities and without sports activities.

Methods : The research is causal-comparative method. The number of 60 male and female
students of the first secondary school (30 students with regular sports activities and 30 students
without sports activities) from Ostad Shahryar School of Silvana in Urmia was selected as the
research sample using the available sampling method and were completed of cognitive emotion
regulation Garnefski and et al Questionnaire (2006). The data was analyzed by multivariate
analysis of variance and by SPSS 19 software.

Results : The results showed that there was a significant difference between cognitive regulation
of adaptive emotion (P < 0.01) and cognitive regulation of non-adaptive emotion (P < 0.01); So
that in the cognitive regulation of adaptive emotion, the scores of students with regular sports
activity were higher and in the cognitive regulation of non-adaptive emotion, the scores of students
without sports activity were higher.

Conclusion : According to the obtained results, it can be said that regular sports activity in students
can be the basis for more use of adaptive emotion cognitive regulation strategies.

Keywords : Adaptive and Maladaptive Cognitive Regulation of Emotion; Regular Sports
Activity; Students
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Background and Aim : Emotion perception is a crucial skill for social interaction and well-being,
but it can be influenced by various factors, such as the type and modality of the emotional stimuli,
the individual characteristics of the perceiver, and the cognitive and neural processes involved in
emotion regulation. One of the brain regions that plays a key role in emotion perception and
regulation is the dorsolateral prefrontal cortex (dIPFC), which is located in the front lobe.
Therefore, manipulating the dIPFC activity could potentially affect the emotion perception and
regulation of individuals. To manipulate the dIPFC activity we use transcranial direct current
stimulation (tDCS). tDCS can modulate the cortical excitability and plasticity of the targeted brain
region, depending on the polarity and intensity of the current. The effects of tDCS on emotion
perception in multimodal content are still unclear and inconsistent. Multimodal content refers to
the combination of different types of stimuli, such as pictures, faces, words, and sounds, that
convey emotional information.

Methods : To conduct this study, we utilize the International Affective Picture System (IAPS)
dataset for pictures, the International Affective Digitized Sounds (IADS) dataset for sounds, the
Radboud Faces Database (RaFD) for facial stimuli, and a normalized dataset for words. In these
tasks, stimuli appear on the screen together using the Self-Assessment Manikin (SAM) scale,
which includes 2 rating scales ranging from 1 to 9 assessing the emotional dimensions of valence
and arousal. The experiment consists of two sessions: a sham session and a stimuli session. The
tDCS stimulation is applied after a 5-minute interval, followed by the commencement of the task.
Throughout the study, a total of 24 objects are presented, with each object experiencing both the
sham and stimuli phases.
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Results : The results of the experiment showed that tDCS had a medium significant effect on the
valence dimension of emotion perception, but no significant effect on the arousal dimension. The
participants who received tDCS rated the emotional stimuli as more pleasant than the participants
who received sham stimulation, regardless of the modality of the stimuli. This suggests that tDCS
enhanced the positive emotion perception of the participants by increasing the dIPFC activity and
reducing the amygdala activity. However, tDCS did not affect the arousal ratings of the emotional
stimuli, which indicates that tDCS did not influence the intensity or activation of the emotional
stimuli. This could be due to the fact that arousal is more dependent on other factors. The results
of this experiment support the hypothesis that tDCS can enhance the emotion perception of the
participants, especially for the stimuli that have high arousal and low valence, such as fear and
anger.

Conclusion : This thesis contributes to the understanding of the neural mechanisms and
applications of tDCS in emotion research. The findings from this research have the potential to
contribute to the growing body of knowledge in the field of neuromodulation and emotion
perception, offering valuable insights for future studies and applications in related fields, such as
psychology, neuroscience, education, and health.

Keywords : Emotion perception; tDCS; Multimodal
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Background and Aim : Sleep deprivation increases stress, anxiety, and depression by altering the
endocannabinoid system's function. In the present study, we aimed to investigate the anti-anxiety
and anti-depressant effects of the endocannabinoid anandamide (AEA) in the chronic sleep
deprivation (SD) model in rats.

Methods : Adult male Wistar rats (200-250 g) were randomly divided into three groups: control
+ vehicle (Control), chronic sleep deprivation + vehicle (SD), and chronic sleep deprivation + 20
mg/kg AEA (SD + A). The rats were kept in a sleep deprivation device for 18 hours (7 am. to 1
a.m.) daily for 21 days. Open-field (OFT), elevated plus maze (EPM), and forced swimming tests
(FST) were used to assess anxiety and depression-like behavior. As well as the cortical EEG,
CB1R mRNA expression, TNF-a, IL-6, IL-4 levels, and antioxidant activity in the brain were
examined following SD induction.
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Results : AEA administration significantly increased the time spent (p<0.01), the distance traveled
in the central zone (p<0.001), and the number of climbing (p<0.05) in the OFT; it also increased
the duration and number of entries into the open arms (p<0.01 and p<0.05 respectively), and did
not reduce immobility time in the FST (p>0.05), AEA increased CB1R mRNA expression in the
anterior and medial parts of the brain (p<0.01), and IL-4 levels (p<0.05). AEA also reduced IL-6
and TNF-? (p<0.05) and modulated cortical EEG.

Conclusion : AEA induced anxiolytic-like effects but not anti-depressant effects in the SD model
in rats by modulating CB1R mRNA expression, cortical EEG, and inflammatory response.

Keywords : Sleep deprivation; Anxiety; Depression; Cortical EEG; Anandamide;
Endocannabinoid.
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Background and Aim : Addiction is a chronic disease that is characterized by impairment in
personal, physiological, and social functioning. This study aimed to predict substance use tendency
based on self-transcendence, mentalization, and experiential avoidance among university students.
The statistical population of the study included all students of the Islamic Azad University of
Khorasgan in the academic year 2023, from which 389 individuals were randomly selected. To
collect data, the Levonson et al (2005) self-transcendence, Fonagy et al (2016) mentalization, and
Bond et al (2011) experiential avoidance questionnaires were used.

Methods : The collected data were analyzed using correlation and simultaneous regression
methods. The results showed that self-transcendence variables had a significant negative
relationship with substance use tendency, while low mentalization and experiential avoidance had
a positive and significant relationship with substance use tendency. The regression analysis also
showed that these variables play a role in predicting substance use tendency.

Results : The results of this study indicate the significant role of low mentalization and experiential
avoidance in predicting substance use tendency among students, which can help in identifying and
improving the factors and motivations of students who have a tendency towards substance use.

Conclusion : In conclusion, this study reveals that self-transcendence is negatively associated with
substance use tendency, while low levels of mentalization and experiential avoidance are
positively correlated with it. These findings emphasize the significance of addressing
mentalization and experiential avoidance to mitigate substance use risks among university
students. By identifying and improving these factors, interventions can be developed to promote
healthier behaviors and well-being in this population.

Keywords : Substance use tendency; Self-Transcendence; Avoidance; Mentalization; Experiential
Avoidance; University Students
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Background and Aim : In recent years, there has been a growing connection between
neuroscience and microbiology. Preclinical studies have established the bidirectional interaction
between the gut microbiota-brain axis. Changes in gut microbiota patterns have been linked to
neurological and psychiatric disorders. While Escherichia coli is a well-studied bacterial species
in the gut microbiota, there are still important gaps in our understanding of its pathogenesis.
Certain pathogenic strains of E. coli produce a fiber called curli, which is not encoded by non-
pathogenic strains. Curli play a role in host cell adhesion, invasion, and can trigger inflammatory
responses. In this study, we examined the impact of pathogenic (0O157:H7 EHEC) and non-
pathogenic (DH5-alpha) E. coli on spatial memory and anxiety-like behavior in male Wistar rats.

Methods : The rats (n=30) were divided into three groups and orally received either PBS,
pathogenic E. coli, or non-pathogenic E. coli for five weeks. After the treatment period, the rats
underwent Morris Water Maze (MWM) and Elevated Plus Maze (EPM) tests to assess spatial
memory and anxiety-like behavior. Subsequently, the rats were sacrificed, and their prefrontal
cortex (PFC) and amygdala were analyzed for levels of exchange protein directly activated by
CAMP-2 (Epac-2).
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Results : The results revealed impaired spatial memory in the rats that received 0O157:H7 EHEC
for five weeks. Additionally, anxiety-like behavior was increased in this group. Although there
was a slight increase in anxiety-like behavior in the DH5-alpha group, it was not statistically
significant. Moreover, spatial memory did not change significantly in the DH5-alpha group
compared to the PBS-treated group. Levels of Epac-2 remained unchanged in the amygdala but
showed a significant decrease in the PFC.

Conclusion : It has been established that the content and complexity of the gut microbiota directly
influence anxiety and memory. Numerous clinical and preclinical studies have demonstrated that
alterations in gut microbiota diversity can impact stress resilience. Consistent with the diverse
effects of different E. coli strains in the intestine, our findings indicate that O157:H7 EHEC
negatively affects memory and anxiety, potentially mediated by alterations in Epac-2 levels in the
PFC.

Keywords : E.coli Curli Anxiety Memory Gut-Brain-Axis Microbiota
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Background and Aim : The correlation between cognitive function, different mood states and
their effect on driving behavior is complex and still remains unclear. The potential association
between cognitive functions, mood states and their effect on driving behavior is complex and
previously has been in most cases studied by subjective methods, which depend on individual
differences and is therefore prone to biases. In this study, we aimed to explore the relationship
between driving behavior and mood by functional magnetic resonance imaging (fMRI).

Methods : In a cross-sectional study design, 28 male right-handed drivers, aged between 20 to 30
years were randomly selected from the volunteers and included in the study. Each participant drove
virtually in an fMRI compatible driving simulator, after auditory and visual positive, negative and
neutral mood induction, and and fMRI was performed during driving, to explore driving-related
brain activity alterations, and the impact of mood state on these effects. Pre-processing was
performed to correct slice timing correction, head motion correction of people while measuring
the device, spatial normalization. Statistical analysis was performed using SPM software by
performing seed based connectivity analysis, after preprocessing steps.
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Results : In positive mood driving, the bilateral medial prefrontal cortex (mPFC) showed positive
correlations with regions such as the anterior prefrontal cortex (aPFC), dorsal anterior cingulate
cortex (ACC), orbitofrontal cortex (OFC), and dorsal posterior cingulate cortex (PCC). Negative
correlations were observed with the visuomotor cortex, pars orbitalis, OFC, and frontal eye fields
(FEF). Negative mood driving revealed a similar network, but with more extensive regions of
activation. Neutral mood driving showed similarities in connectivity patterns but with more
confined regions. Comparing positive and neutral mood driving, decreased connectivity was found
between mPFC and aPFC and right dorsal ACC in positive mood, while increased connectivity
was observed in the OFC and parts of aPFC and dorsal ACC. Comparing negative and neutral
mood driving, decreased connectivity in extensive bilateral aPFC regions was seen in negative
mood, whereas increased connectivity was found in bilateral aPFC, OFC, and some left aPFC
regions.

Conclusion : The present study sheds light on the influence of positive, negative, and neutral mood
states on driving behavior. The observed patterns of brain activity and functional connectivity
provide insights into the neural mechanisms underlying mood-induced driving behaviors and their
potential impact on car accidents. The findings suggest that positive and negative mood states can
affect driving behavior through distinct neurocognitive processes related to cognitive control,
emotion regulation, and attentional mechanisms. Further research and the development of targeted
interventions are necessary to leverage these findings in promoting safer driving practices and
reducing accident risk.

Keywords : Driving behavior; mood; functional magnetic resonance imaging
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Background and Aim : Mood induction is a crucial technique for investigations on mood, which
enables scientists to control emotional states and examine how they affect mental and behavioral
functions. The creation of quick and effective techniques for eliciting particular emotional states
in test subjects is essential for determining how mood affects cognitive and behavioral processes.
The ability to swiftly and consistently elicit certain emotional states utilizing movies composed of
carefully chosen musical compositions and visual cues has not yet been adequately explored. This
study provides a useful tool for mood induction that can be employed in many research and
practical situations by creating a series of movies that may successfully create happy, negative,
and neutral emotions in viewers within five minutes.

Methods : In this study, the combination of images and music were used to induce mood. To
induce each type of mood, a total of 15 two-minute videos (5 videos for each type of creation)
were made using music pieces, selected after reviewing previous studies and consulting with
experts in the field of music, and selected images for mood induction were selected from The
International Affective Picture System (IAPS) collection. The emotional state of the participants
was evaluated by choosing one of nine adjectives adapted from the Nature of Moods Questionnaire
which included three hierarchical adjectives related to each mood. After a 2-minute waiting period,
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participants were asked to choose one of the nine adjectives. Then they watched the first video on
the monitor. Music pieces were presented through speakers. After the assessment of induced mood
immediately after the end of the video by the questionnaire, there was a 4-minute rest period.
During this phase, participants were asked to rate their emotional state two and four minutes after
the end of the video, using the provided tool. Once the first block was completed, participants were
immediately induced by subsequent videos for a second to fourth time following the same steps as
previously described. P-values less than 0.05 were considered as statistically significant. The
analysis was done using SPSS version 22 throughout.

Results : All the induced positive, negative, and neutral moods in this study showed a relatively
similar moderate mood induction rate (Positive: 1.61 + 0.73, Neutral: 1.59 + 1.74, Negative: 1.74
+ 0.81). Also there were no intragroup differences between the videos that were used to induce
each mood at each time point. Furthermore, all the induced mood scores showed general
significant reduction in time, regardless of movie numbers.

Conclusion : The current study adds to the corpus of knowledge on multimodal mood induction
methods. Combining music and visual stimuli is a powerful way to elicit particular emotional states
in a controlled laboratory environment. However, taking limitations into consideration, the
generalizability of results of the present study may be constrained by the sample size of 60
participants. Additionally, subjectivity and potential response biases may be introduced when
using self-report techniques to gauge emotional states.

Keywords : Emotions; Mood; Music Therapy; Visual Perception; Mental Health

205



<vvv

: ) .
v S Oral & Poster Presentations
\<1 12* Basic and Clinical Neuroscience Congress 2023
. i il December 27-29, 2023 Tehran, IRAN
Count: 132

Abstract ID: 329

subject: Emotion, Motivation

and Behavior: Motivation and Emotion
Presentation Type: Poster

The role of sleep quality and cognitive disorders (anxiety, depression,
stress) in the medical staff of hospitals during the COVID-19 Pandemic

Submission Author: Nasrin Abdoli
Nasrin Abdoli!, Mehdi Khodamoradi?, Pegah Abdoli®

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

2. Substance Abuse Prevention Research Center, Kermanshah University of Medical Sciences, Kermanshah,
Iran

3. Substance Abuse Prevention Research Center, Kermanshah University of Medical Sciences, Kermanshah,
Iran

Background and Aim : Hospital staff members reported increased stress-related workload when
caring for inpatients with COVID-19 (“frontline hospital staff members”). 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.

Methods : 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.

Conclusion : 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

Keywords : hospital staff members; COVID-19; depression; anxiety; stress; self-efficacy; social
support; insomnia
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Background and Aim : Shift work, characterized by irregular work hours that disrupt the natural
circadian rhythm, has become increasingly common in modern society. While it offers essential
services around the clock, it comes with a range of health challenges, including an elevated risk of
suicide. This review explores the relationship between circadian disruption, as experienced by shift
workers, and suicide risk, focusing on the neurobiological aspects. By uncovering the neural
mechanisms involved, this investigation aims to shed light on the link between irregular work
hours and suicidal tendencies.

Methods : A comprehensive systematic review was conducted, encompassing studies published
between 2000 and 2023, sourced from databases such as PubMed, PsycINFO, and Web of Science.
Keywords included "shift work," "suicide risk," "circadian disruption,” "neural mechanisms," and
"mental health.” Eligible studies were meticulously analyzed to provide a comprehensive
understanding of the neural correlates of shift work and suicide risk.

Results : The review reveals intricate neural pathways associated with circadian disruption and
suicide risk. Irregular work schedules disrupt the body's internal clock, affecting sleep quality and
mood regulation. These disturbances can result in alterations in brain regions related to depression
and suicidal ideation, such as the prefrontal cortex, amygdala, and the serotonergic and
dopaminergic systems. Additionally, shift work-induced circadian misalignment may impair
executive functions and problem-solving abilities, further contributing to suicidal tendencies.
Conclusion : Understanding the neural basis of circadian disruption and its link to suicide risk is
essential for addressing the well-being of shift workers. The neurobiological insights gained from
this review underscore the importance of sleep hygiene, stress management, and targeted
interventions to mitigate the increased suicide risk associated with irregular work hours.
Workplace policies and mental health support systems should consider these neural aspects when
developing strategies to safeguard the mental health of shift workers.

Keywords : Circadian disruption, shift work, suicide risk, neural mechanisms, mental
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Background and Aim : Adolescence is a critical phase marked by significant emotional and
cognitive development. Understanding the neurocognitive aspects of alexithymia during this
formative period is crucial for illuminating its impact on emotional processing, social interactions,
and mental health. This review delves into the intersection of neurocognition and alexithymia in
adolescent development, exploring the neural correlates, emotional processing, and implications
for mental well-being.

Methods : A comprehensive systematic review was conducted, drawing from studies published
between 2000 and 2023, sourced from databases such as PubMed, PsycINFO, and Neurolmage.
Search terms included "adolescent development,” "alexithymia,” "neurocognition,” "emotional
processing,” and "neural correlates.” Eligible studies were meticulously analyzed to provide a
comprehensive understanding of the neurocognitive dimensions of alexithymia in adolescent
development.

Results : The review uncovers a multifaceted neurocognitive landscape in the context of
adolescent alexithymia. Neuroimaging studies reveal distinct neural patterns, implicating regions
such as the anterior insula, cingulate cortex, prefrontal cortex, amygdala, and hippocampus. These
brain regions are intricately linked with emotional processing, empathy, and self-awareness.
Adolescents with alexithymia exhibit alterations in the function and connectivity of these areas,
resulting in difficulties in recognizing and expressing emotions. Such challenges have broader
implications for emotional regulation, social interactions, and mental health.
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Conclusion : Understanding the neurocognitive aspects of alexithymia in adolescent development
offers valuable insights into emotional well-being and mental health. By addressing the specific
brain regions and networks involved in alexithymia, targeted interventions can be developed to
support adolescents in recognizing and expressing their emotions. These findings underscore the
importance of early intervention and support in fostering emotional intelligence, healthy emotional
regulation, and improved mental well-being among adolescents with alexithymia.

Keywords : Adolescent development, alexithymia, neurocognition, emotional processing, neural
correlates, mental well-being.
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Background and Aim : -Role-playing interventions have gained recognition for their potential to
foster emotional expression, personal growth, and interpersonal awareness. Among these,
psychodrama, a technique that combines acting and group dynamics, stands out as a therapeutic
approach. This review explores the neurodynamics of role-playing interventions and their impact
on neural pathways, with a specific focus on the role of psychodrama. Understanding the neural
mechanisms at play is essential to shed light on the effectiveness of role-playing as a tool for
personal and psychological development.

Methods : -A comprehensive systematic review was conducted, encompassing studies published
between 2000 and 2023, sourced from databases such as PubMed, PsycINFO, and Google Scholar.
Keywords used included "role-playing intervention,” "neurodynamics,” "psychodrama,” "neural
pathways," and “"emotional expression.” Eligible studies were meticulously analyzed to provide a
comprehensive understanding of the neural and physiological mechanisms involved in role-
playing interventions.

Results : -The review uncovers a rich tapestry of neural responses and changes associated with
role-playing interventions, particularly psychodrama. Engaging in role-playing activities
stimulates brain regions linked to emotional processing, empathy, and perspective-taking,
including the prefrontal cortex, anterior cingulate cortex, and mirror neuron system. These
activities also promote neuroplasticity, supporting the rewiring of neural pathways associated with
personal and psychological development. The release of neurotransmitters, including oxytocin and
endorphins, fosters feelings of trust and social bonding, contributing to the therapeutic
effectiveness of role-playing interventions.
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Understanding the neurodynamics of role-playing interventions, with a specific

focus on psychodrama, provides valuable insights into their therapeutic potential. The neural
responses evoked by these activities highlight their capacity to promote emotional expression,
empathy, and personal growth. This knowledge supports the integration of role-playing
interventions, including psychodrama, into mental health and personal development programs,
emphasizing the role of neural pathways in psychological well-being and interpersonal awareness.

Keywords : Role-playing intervention, neurodynamics, neural pathways, emotional expression,
personal growth, psychodrama, therapeutic approach.
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Background and Aim : Impulsivity, characterized by hasty actions without adequate forethought,
has been recognized as a significant factor in the development of behavioral addictions. This
review delves into the intricate neurological pathways associated with impulsivity and how they
contribute to the emergence of compulsive behaviors that define addiction. Understanding the
neural mechanisms underlying this transition from impulsive actions to addictive patterns is
essential to addressing and mitigating the complexities of behavioral addiction.-

Methods : -A comprehensive systematic review was conducted, encompassing studies published
between 2000 and 2023, sourced from databases such as PubMed, PsycINFO, and Web of Science.
Keywords employed included "impulsivity," "neurological pathways," "behavioral addiction,"
"compulsive behaviors,” and "neurobiological mechanisms.” Eligible studies were meticulously
analyzed to provide a comprehensive understanding of the intricate neurological processes
connecting impulsivity to behavioral addiction.

Results : -The review reveals a complex web of neural processes that underlie the connection
between impulsivity and behavioral addiction. Impulsivity is closely linked with alterations in
brain regions responsible for impulse control and reward processing, including the prefrontal
cortex, anterior cingulate cortex, and the mesolimbic dopamine system. These neural changes
contribute to difficulties in delaying gratification and processing rewarding stimuli, thus rendering
individuals susceptible to the development of addictive behaviors. Genetic predispositions,
environmental factors, and imbalances in neurochemical systems further intersect to heighten the
risk of behavioral addiction.
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Conclusion : Unraveling the neurological pathways through which impulsivity leads to behavioral
addiction provides crucial insights for addiction prevention and treatment. Understanding the
neurobiological underpinnings highlights the challenges individuals with impulsivity face in
resisting impulsive actions and the subsequent development of compulsive behaviors. Tailored
interventions addressing the neural mechanisms, such as cognitive-behavioral therapy and
pharmacological treatments, hold promise for reducing the risk of behavioral addiction and
promoting healthier impulse control.

Keywords : Impulsivity, neurological pathways, behavioral addiction, compulsive behaviors,
neurobiological mechanisms, impulse control.
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Background and Aim : Schizophrenia is a mental illness with a high and severe prevalence (1),
in recent years, the lack of physical activity and the existence of metabolic disorders in people with
schizophrenia, has raised the importance of exercising(2) Schizophrenia is a chronic and
debilitating mental disorder. About one percent of the world's population is affected by this
disorder. After a century of study and research on schizophrenia, the cause of this disorder has not
been determined. Drug treatments have been used by patients for almost half a century, but there
is little evidence that these treatments improve the majority of people with schizophrenia. (3) The
use of virtual reality (VR)—interactive immersive computer environments—allows social
environments to be controlled and offers exciting useful applications and methods for research and
therapy. (4) Virtual reality helps individuals to experience the environment they are in and increase
mental simulation. (5) Exercise is a beneficial treatment for adults with schizophrenia, but there is
a lack of research on suitable physical activities for those living in confined environments.

Methods : Participants for this study are selected from a psychiatric hospital located in Tehran.
Participants were selected if: (a) diagnosed with schizophrenic disorder and (b) able to participate
in physical activities that required musculoskeletal movement without problems. Stage 1: SFT test
and 10-meter walking are performed three times for 3 weeks. In stage 1, no structured exercise
program is performed in the hospital. Patients receive their usual medical treatment at this time.
Stage 2: The use of the VR protocol is commonly seen among people involved in the Nintendo
Wii-Fit software. This software has gained considerable popularity in rehabilitation, it is designed
for those who find themselves unable to participate in concrete physical exercises due to numerous
physical barriers (Pompeu et al., 2012). The Wii-Fit program is enhanced with an elegant balance
board, that determines the participants' movements and sends the data from the movements to the
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system. Over the course of 8 weeks, individuals afflicted with schizophrenia engaged in a virtual
immersion program 3 instances per week, each session lasting for a duration of 35 minutes. In
stage 2, The SFT and 10-meter walking test is performed every week, a total of 8 times. Each VR
program includes 5 minutes of stretching, 25 minutes of virtual reality exercise, and 5 minutes of
stretching at the end of the program

Results : The results and analysis are based on a visual interpretation of raw data. because this
research is based on a study protocol, the results will be determined after it is done.

Conclusion : Regular physical activity can significantly improve the physical and mental health
of these patients, while also eliminating the harmful effects of a sedentary lifestyle. Virtual reality
sports programs offer a unique and innovative approach to overcoming barriers to participation in
physical activity and can provide a highly engaging and enjoyable experience. Ultimately, the
choice between physical activity and virtual reality exercise should be based on individual
preferences, accessibility, and effectiveness in promoting sustainable behavior change.

Keywords : SCHIZOPHRENIA, EXERCISE, PATIENT, VIRTUAL REALITY, DISORDER,
virtual reality exercise
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Background and Aim : Schizophrenia (SZ) is a neuropsychiatric disorder characterized by
complex impairments. Electroencephalography (EEG) analysis plays a vital role in neuroscience
and clinical uses. SZ is associated with EEG connectivity patterns and power spectrum density,
particularly in the front-central brain regions. Machine learning techniques and neural networks
are widely used in EEG analysis. This study seeks to improve automatic classification of SZ based
on the EEG features. This research introduces a multidomain Convolutional Neural Networks
(CNNs) to classify EEG-derived features related to SZ.

Methods : This study according to Su Mi Park. et al (2021) employs a publicly available EEG
dataset, Including SZ patients and healthy controls. The used dataset includes 117 Schizophrenia
and 95 healthy controls (aged from 18 to 70 years) and a combination of QEEG parameters
including power spectrum density (PSD) and functional connectivity (FC) at frequency bands.
These parameters were calculated in the following frequency bands: Delta (1-4 Hz), Theta (4-8
Hz), Alpha (8-12 Hz), Beta (12-25 Hz), High Beta (25-30 Hz), and Gamma (30-40 Hz). EEG data
was recorded using 19 channels. We used 19x19 connectivity matrices and 1x19 power matrices
in each frequency band for network inputs. 20% of the data was set aside for the test set and the
remaining data was used for the cross-validation 5-fold method. Each of the power and
connectivity networks was trained separately and then given as inputs to the merged network. The
merged CNN architecture fuses these features, resulting in improved classification performance.
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Results : Our findings show that merging two networks improves accuracy. The best accuracy
belonged to Delta Wave Power and Connectivity, which had an average validation accuracy of
92.89% and an average test accuracy of 92.55%. The best fold test accuracy was 97.67%

Conclusion : Studies show that there are differences in EEG connectivity and power at different
brainwave frequencies in SZ individuals compared to healthy individuals. EEG studies have
produced conflicting results, with reports of both increased and reduced delta/theta band coherence
and intact and reduced beta-band connectivity in SZ. Some researchers examined EEG band
powers and found significant increases in delta and theta bands, particularly in the frontal areas of
SZ subjects. Our results showed that the combination of delta wave power and connectivity has
the highest classification accuracy between schizophrenic and healthy individuals. The merged
CNN architecture devised in this study effectively captures the perturbed neural activity patterns
in SZ patients, by merging the power and connectivity features of EEG electrodes enabling precise
classification. The framework is versatile and can be applied to other neuropsychiatric disorders
characterized by power and connectivity anomalies. The results underscore the potential for
developing computer-assisted diagnostic tools and clinical applications in the realm of
neuropsychiatric disorders.

Keywords : Schizophrenia; Electroencephalography; Deep learning; Convolutional Neural
Networks; power spectrum density; functional connectivity
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Study protocol: Comparing the effect of tDCS and rhythmic games on
schizophrenia patients
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Background and Aim : Schizophrenia is a psychological problem (heterogeneous condition) that
can appear with (1) daydreams, fantasies, very cluttered thinking (discourse), disarranged conduct
(on the whole certain side effects), (ii) level effect, amotivation, anergy, and inability to keep up
with cleanliness (negative side effects) (Biedermann and Fleischhacker, 2016) The middle lifetime
grim gamble for schizophrenia is roughly 0.72% (McGrath et al., 2008), and the beginning of side
effects of the infection normally happens between late puberty and the mid 30s of life.(Fallon et
al., 2003). Antipsychotics are the first-line treatment for schizophrenia. In any case, it is assessed
that around 10-30 % of patients with schizophrenia show practically no reaction to antipsychotics,
and another 30 % experience remaining side effects in spite of antipsychotic treatment (Hasan et
al., 2012). Rhythmic games are a sort of endlessly interesting games with music, whose primary
object is imperativeness and expanding development and interactive abilities. Rhythmic games
with music and collaboration lift everyone's spirits, newness and satisfaction and channel negative
energies. Rhythmic games fortify exactness and fixation because of coordination between all body
parts during the game. The motivation behind this composing convention is which of the
intercessions 1. TDCS 2. Rhythmic games greaterly affect the recuperation of patients with
schizophrenia.

Methods : In this review, 50 schizophrenic patients of the two genders (male and female), between
the ages of 18 and 40 years, were chosen as examination tests. We separated the examples into 2
gatherings of 25 individuals. "1. The principal bunch: incorporates 25 patients who are treated with
tDCS notwithstanding drug treatment. 2. The subsequent gathering: incorporates 25 patients who
are treated with musical games notwithstanding drug treatment. Protocol : Step 1: In addition to
drug treatment, patients receive tDCS stimulation for 3 weeks, in 12 sessions (4 sessions per week),
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duration of stimulation is 20 minutes with an intensity of 2 milliamps. In TDCS, we use two
channels for stimulation and inhibition. 1- The excitatory part in the DLPFC and the inhibitory
part in the occipital. 2- The stimulating part on m1 and the inhibiting part above the eye cavity
Step 2: In addition to drug treatment, patients should receive rhythmic games (This innovative
game is played with body percussion as well as sticks and glasses.) for 3 weeks, 150 minutes per
week (3 days per week).

Results : The current study is a kind of the protocol study and now we don't have any results
Conclusion : By including rhythmic games and tDCS in the treatment of patients with
schizophrenia, psychologists can help improve their overall quality of life and reduce the burden

of physical health problems associated with this disorder.

Keywords : tDCS , rhythmic games , schiziphrenia , schizophrenia patients
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Adaptive Immunity in schizophrenia: The role of gut microbiota
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2. Young Research and Elites Club, Science and Research Branch, Islamic Azad University, Tehran, Iran.

Background and Aim : Recently, immunopathogenesis has emerged as one of the most
convincing etiopathological models of schizophrenia, which indicates the background of immune-
based chronic inflammation. The role of the adaptive immune system in schizophrenia shows
changes in defense mechanisms such as changes in the function of T cells and a shift towards B
cells. Adaptive immunity is usually established on the B and T cell population, but it also includes
the host's microbiome. The microbiota of the gastrointestinal tract is a complex system with a great
variety of organisms located in the intestinal tract and has an important place in human disease
and health. The aim of this study is to investigate the effect of intestinal microbiome and adaptive
immunity on schizophrenia.-

Methods : This study is a review study by searching scientific databases such as Scopus, PubMed,
Google Scholar, and Embase from 2016 to 2023 by using the keywords schizophrenia, adaptive
immunity, gut microbiota, 77 articles related to inclusion criteria were extracted and then analyzed.

Results : The results indicate that the gut microbiota plays a key role in the immunopathogenesis
of schizophrenia and the basic pathways involved in the etiopathophysiology of schizophrenia are
also regulated by the gut microbiota-brain axis. And they show the role of adaptive immunity
through Toll receptors (TLRS) and their activation by bacterial translocation, as a result of
intestinal dysfunction, in the pathophysiology of schizophrenic psychotic disorders.

Conclusion : These promising studies have enormous potential to provide advances in the field of
immunology and neuroscience, and future research should examine several microbially targeted
therapies to improve symptoms and reduce the immune disturbances observed in patients with
schizophrenia

Keywords : Schizophrenia, adaptive immunity, gut microbiota
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The significance of cytokines in the development of schizophrenia
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Background and Aim : Schizophrenia is one of the mental diseases that causes positive and
negative and cognitive symptoms and is caused due to disruption in neurotransmitter systems,
oxidative stress and imbalance between free radicals and antioxidant system. It also implicates
immunological dysfunction as a key point in its pathomechanism. Cytokines, whose altered levels
have been reported in most diseases, are the main mediators in coordinating the immune system.
The aim of this study is to review the amount of cytokines and their effects on schizophrenia.

Methods : This study is a review study by searching scientific databases such as Scopus, PubMed,
Google Scholar, and Embase from 2016 to 2023 by using the keywords Schizophrenia, cytokine,
neuroinflammation, 54 articles related to inclusion criteria were extracted and then analyzed.

Results : The results of studies indicate that there is a significant imbalance in the balance between
pro-inflammatory cytokines such as interleukin 1 beta, interleukin 6 and anti-inflammatory
cytokines such as interleukin 10. So that their imbalance during pregnancy can lead to fetal
schizophrenia. to be Also, high levels of pro-inflammatory cytokines lead to excessive activation
of astrocytes and microglia and presynaptic stimulation of dopaminergic receptors in the midbrain.
The wide range of cytokine levels and their diversity can make the investigation difficult, but with
a more practical approach, an overview can be provided.

Conclusion : In this study, we investigated the disorders of the cytokine system in the process of
schizophrenia, as well as its possible relationships, such as the impact of trauma, intestinal
microbiome, etc. Patients have shown.

Keywords : Schizophrenia, cytokine, neuroinflammation.
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Neuropil Alteration of the Habenula Nucleusin the Experimental Model
of Schizophrenia Induced by Ketamine

Submission Author: Fatemeh Imanparast
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Background and Aim : Neuropil is a densely packed network of glial processes, neuronal
processes, extracellular matrix, and microvascular in the central nervous system. The habenula
nucleus is one of the brain regions contributing actively to emotional processing and regulating
negatively motivated behaviors. This study aimed to examine the neuropil alteration of the
habenula nucleus in the experimental model of schizophrenia.

Methods : Twenty adult Wistar rats were randomly divided into two groups. The experimental
group received ketamine at a dose of 10mg/kg intraperitoneally for one week. The control group
was treated with saline. At the end of the experiment, animals were deeply anesthetized, the brains
were removed, and Paraffin-embedded sections of 10um thickness were cut on microtome. The
randomized sections were stained with H&E. The position of the HB was recognized, and the
neuropil surface area was measured according to the stereology method.

Results : The surface area of the right (9841+1355um2) and the left (9110£1390.5 um2) habenula
nucleus showed a meaningful difference in comparison with the right (1134+272pum2) and the left
(1247+348 um2) habenula nucleus of the control group (p=0.000). The number of astrocytes in
the right HB of the experimental group (440£96.2) and the left HB of the experimental group
(422+103.2) showed a meaningful difference in comparison to those of the control group (RHB:
97+31.1 and LHB: 88+9.08) (p=0.000)

Conclusion : The results of this study showed that an experimental model of schizophrenia leads
to neuropil expansion in the habenula nucleus.

Keywords : Gliosis;Habenula;Neuropil;Schizophrenia
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Association of the ¢.385C>A (p.Prol129Thr) polymorphism of the fatty
acid amide hydrolase gene with eating disorders, drug abuse, and mood-
related disorders: A systematic review

Submission Author: Nazanin Hatami bavarsad
Nazanin Hatami bavarsad?

1. Department of Neuroscience, School of Advanced Medical Sciences and Technologies, Hamadan
University of Medical Sciences, Hamadan, Iran

Background and Aim : -Fatty acid amide hydrolase (FAAH) is one of the important enzymes of
the endocannabinoid (eCB) system, which degrades anandamide. The purpose of this study was to
investigate the relationship between polymorphisms in the FAAH gene with some disorders.

Methods : -Out of 110 articles published in valid databases from 1997 to 2023on the relationship
between FAAH and its polymorphism and eating disorder, drug abuse, and mood-related disorders,
34 articles were selected.

Results : -Some studies have shown a link between different genes in eCB, including FAAH and
their polymorphism with dysfunction of various components of eCB system. Also, the association
between genetic variability in genes of this system and some disorders related to this system has
also been investigated. For example, genetic studies have shown a link between polymorphism of
FAAH and the risk of eating disorders, or between FAAH polymorphism and abuse of different
drugs. Another study revealed an association between polymorphism of FAAH and fear-related
behaviors, like anxiety and depression.

Conclusion : More research and attention are needed to clarify the relationship between eCB and
FAAH polymorphism and eating disorders, drug abuse, and mood-related disorders, which has
been increasing in recent years, and also to answer many questions in this regard.

Keywords : Polymorphism; Fatty acid amide hydrolase (FAAH); Eating disorder, Drug abuse,
mood-related disorders
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The effectiveness of computer-based cognitive rehabilitation
(Maghzineh), on the working memory of students with reading learning
disabilities.

Submission Author: Mahdiyeh Radmard
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2. dr
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Background and Aim : Cognitive rehabilitation consists of a set of targeted programs that are
designed to repair or enhance cognitive functions, including working memory. Today, the issue of
working memory in learning has been proven to be problematic for children with learning
disabilities. Therefore, this study was conducted to investigate the effectiveness of computer-based
cognitive rehabilitation on the working memory of children with reading disabilities.

Methods : This study was conducted using a semi-experimental approach with a pre-test-post-
test-follow-up design. The statistical population of the study consisted of 9 to 13-year-old students
with reading disabilities in the city of Sirjan. Thirty participants were selected through purposive
sampling and randomly assigned to two groups: experimental group (15 participants) and control
group (15 participants). The experimental group received intervention in 30 sessions, while the
control group did not receive any intervention. The performance of the children was assessed
before and after the intervention using the N-back test. Data analysis was performed using repeated
measures analysis of variance (ANOVA).In this study, the N-back test was used as the research
tool. In this test, the student responds to visual stimuli, which consist of a series of numbers
(congruent - incongruent), in three stages: pre-test, post-test, and follow-up.

Results : The findings indicate that there was a significant difference in working memory
performance between the experimental and control groups in the post-intervention assessment.
Computer-based cognitive rehabilitation had a significant effect on improving working memory
performance in children with reading disabilities.

Conclusion : In general, it can be concluded that computer-based cognitive rehabilitation using
the brain training paradigm is a beneficial complement for improving and enhancing working
memory in students with reading disabilities. It can be considered an effective and useful method
for improving working memory performance in this group of students.

Keywords : Computer-based cognitive rehabilitation (Maghzineh), working memory, reading
disabilities.
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Investigating the effectiveness of cognitive behavioral group therapy on
psycho-social and emotional adaptability and cognitive flexibility in
people with multiple sclerosis in Hamedan, Iran
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Background and Aim : Multiple sclerosis is a chronic disease that profoundly impacts the
patient's life. This study investigates the effectiveness of cognitive behavioral group therapy on
psycho-social and emotional adaptability and cognitive flexibility in patients with multiple
sclerosis in Hamedan city.

Methods : The current study was semi-experimental and was designed with a pretest—posttest and
follow-up with a control group. The statistical population included all people suffering from MS
who referred to the MS association in Hamedan, Iran, in 2022, among whom 30 people were
selected by sampling and randomly assigned to two experimental and control groups (each group
of 15 people). The experimental group received cognitive behavioral intervention during eight
sessions of 90 min weekly. The control group did not receive any interventions. The subjects were
re-evaluated after 2 months for follow-up. The data were collected using a psycho-social
adaptability with illness scale questionnaire, Bell’s emotional adjustment questionnaire, and
cognitive flexibility inventory questionnaire. The data were analyzed using variance analysis with
repeated measurements using SPSS-21 software.

Results : The results revealed that the cognitive behavioral therapy intervention significantly
impacted the improvement of psycho-social and emotional adaptability and cognitive flexibility
compared to the control group. This impact persisted until the follow-up stage.

Conclusion : Cognitive behavioral therapy removes cognitive barriers related to attitude and self-
management by increasing the information, which improves psycho-social and emotional
adaptability, cognitive flexibility, and, consequently, self-care behaviors.

Keywords : Multiple sclerosis - Psycho-social adaptability - Emotional adaptability - Cognitive
flexibility
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Vitamin B12 reversed anxiety and depression induced by adolescent
nicotine withdrawal through alteration the inflammatory, oxidative and
serotoninergic profiles in male rats
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Background and Aim : The present study aims to assess the effect of vitamin B12 (Vit B12) on
depression-like behavior caused by nicotine (Nic) withdrawal, which is more likely due to the
anxiogenic effect of Nic in adolescent male rats, through assessing behavioral and biochemical
analysis.

Methods : Adolescent male rats were divided into vehicle (received normal saline), and
experimental groups that received Nic (2 mg/kg, intraperitoneally (i.p.)) for three consecutive
weeks and after that, the group that received normal saline was divided into two groups, one of
which returned to a regular diet, and the second one received Vit B12 (1.5 mg/kg). The Nic group
was divided into five groups, one of which received bupropion (Bup, 20 mg/kg), three of which
received different doses of Vit B12 (0.5, 1, and 1.5 mg/kg), and the last one returned to a normal
diet without treatment, which was considered as the withdrawal period.

Results : Behavioral analysis showed that Nic withdrawal induced anxiety and depression. Vit
B12 and Bup reduced anxiety and depression induced by Nic withdrawal. The biochemical
analysis demonstrated the more activity of oxidative stress factors and pro-inflammatory cytokines
in which Nic was administered, whereas both Vit B12 and Bup reversed the results and improved
the activity of both antioxidant and anti-inflammatory parameters. Furthermore, both serum and
cortical Vit B12 levels dramatically decreased in nicotine group, whereas treatment with both Vit
B12 and Bup as desirable treatments corrected Vit B12 levels.
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Conclusion : According to the present findings, the results revealed that Vit B12 is comparable
with Bup in attenuation of Nic withdrawal symptoms. In addition, both Bup and Vit B12 improved
the decreased serum and cortical levels of Vit B12, which caused by nicotine. Administration of
Vit B12 in normal animals demonstrated better results in reducing antioxidant and anti-
inflammatory parameters, which explores new hope to introduce Vit B12 as a novel antioxidant
and anti-inflammatory agent to treat not only withdrawal, but also other diseases related to the
prominent role of oxidative stress or inflammatory pathways, such as Alzheimer’s disease.

Keywords : Nicotine; Withdrawal; Vitamin B12; Bupropion; Depressive-like behavior
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Vitamin D3 administration ameliorates the anxiety and depressive-like
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oxidative stress, inflammatory response and serotonergic transmissi
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Background and Aim : Background: Considering numerous evidences on increasing concerns
about psychiatric disorders especially the increased prevalence of anxiety and depressive-like
behavior following nicotine withdrawal, and the promising role of vitamin D3 (Vit D) in mood
stability, the present study conducted to assess whether Vit D supplementation could ameliorate
the anxiety and depression induced by nicotine withdrawal in male adult rats.

Methods : Methods: Male rats were divided into vehicle, and experimental groups that received
Nic (2 mg/kg, intraperitoneally (i.p.)) for three consecutive weeks and after that, the vehicle group
that was divided into two groups, one of which returned to a regular diet, and the second one
received Vit D (100000 1U). The Nic group was divided into four groups, three of which received
different doses of Vit D (1000, 10000, and 1000001U), and the last one returned to a normal diet
without treatment, which was considered as the withdrawal period.

Results : Results: Behavioral analysis showed that Nic withdrawal induced anxiety and
depression. Vit D reduced anxiety and depression induced by Nic withdrawal. The biochemical
analysis demonstrated the more activity of oxidative stress factors and pro-inflammatory cytokines
in which Nic was administered, whereas Vit D reversed the results and improved the activity of
both antioxidant and anti-inflammatory parameters.
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Conclusion : Conclusion: Present findings and accumulating evidences have confirmed the
protective effect of Vit D on numerous disorders including psychiatric diseases as well as cognitive
dysfunction. Vit D has strong potential to introduce as anxiolytic and anti-depressant agent along
with alleviating other negative effects following nicotine withdrawal; however, further
investigation is needed in larger sample size to discuss more confidently.

Keywords : Nicotine; Withdrawal; Vitamin D3; Depressive-like behavior
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Knowing the memory centers in the brain
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Background and Aim : Considering the extensive function of memory in everyday life and the
extensive brain centers that are involved in this matter. This raises the concern that these centers
are accurately identified
Methods : The results of the encephalography device EEG charts Images from fmri

Results : ldentifying centers related to memory function in the brain

Conclusion : The hippocampus and the amygdala play an important role in memory function,
which is discussed in the article

Keywords : Nerve Psychology. cognition
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Background and Aim : Oxybutynin is an antimuscarinic utilized as a treatment for overactive
bladder. This study aims to investigate the effects of oxybutynin on cognitive function.

Methods : Following the PRISMA statement, clinical trials which assessed the cognitive effects
of oxybutynin in cognitively-intact individuals were included. A systematic search was conducted
through Embase, PubMed, Cochrane, Scopus, and web of science with “Oxybutynin” and
“cognition, memory, attention, executive function, learning”. The risk of bias was assessed using
the JBI checklists.

Results : Out of 843 records, 8 studies including 7 RCTs, met our inclusion criteria. The overall
quality of the studies was low. In comparison to the placebo, the oral form of oxybutynin did not
affect the information process speed (IPS), attention and short-term, immediate and delayed
memory based on trail-making tests, d2 attention test, developmental neuropsychological
assessment, Buschke style word-list task, digit span, digit symbol, verbal fluency, finger tapping,
reaction-time (RT), pattern recognition, name—face Association (NFA), and Hopkins verbal
learning tests in six studies. The cognitive effects of immediate-released oxybutynin were evident
in one study regarding the attention and alternates parameters. An extended-release form of
oxybutynin was found to significantly affect delayed recall on the NFA and First—Last Name
Association, and Misplaced Objects Tests, in one study; however, visual attention, IPS, RT, and
self-rated memory were not affected.

Conclusion : The limited available evidence, suggests cognitive effects of only the extended-
release form of oxybutynin.

Keywords : oxybutynin; cognitive dysfunction; memory; attention
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Coenzyme Q10 attenuated anxiety and depression-like behavior caused
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Background and Aim : The present study was aimed to assess the potential effect of coenzyme
Q10 on anxiety and depressive-like behavior associated with withdrawal following concurrent
usage of ethanol and nicotine in adolescent male rats.

Methods : The adolescent male rats were divided into 7 groups: 1) vehicle, 2) Nico-Eth (Nico 2
mg/kg and cumulative dose of ethanol (started from 5% to reach 20% gradually, from 21 till 42
days of ages), 3-5) Nico-Eth Q10100/200/400mg/kg (received Nico-Eth and received Q10 at three
doses 100/200/400mg/kg by oral gavage 43-63 days of ages), 6) Nic-Eth-Bup-Nal (received Nico-
Eth and received Bupropion (20mg/kg) and naloxone (10mg/kg) at 43-63 days of ages, and 7)
received normal saline from 21-42 days of age after that received Q10 400mg/kg from 43-63 days
of age. Finally, they were subjected to analysis both behavioral and related biochemical variables.

Results : Considering the present findings, Q10 attenuated the anxiety-depressive like behavior
associated with withdrawal following concurrent use of nicotine and ethanol by behavioral
analysis. Q10 at the highest doses (400mg/kg) balanced both oxidant/anti-oxidant and pro-
inflammatory/anti-inflammatory in addition to increase and decrease of serotonin and monoamine
oxidase (MAO) respectively in cortical tissue. It is note-worthy that the highest dose of Q10

232



<vvv

e 0D .
v 3 A Oral & Poster Presentations

\L >/ 5 12' Basic and Clinical Neuroscience Congress 2023
o i December 27-29, 2023 Tehran, IRAN

illustrated much better results than other doses as well as Bup and Nal, as standard medications
approved for withdrawal periods caused by nicotine, and ethanol.

Conclusion : The present findings confirmed anti-oxidant and anti-inflammatory effect of Q10
along with positive effect on elevation of serotonin as an important neurotransmitter responsible

for mood stability.

Keywords : Nicotine; Ethanol; Depressive and anxiety disorder; Withdrawal
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Background and Aim : Background: The antidepressant effects of ketamine, even at doses below
anesthetic effect, have been well established, but it is unclear whether the therapeutic effects of a
single dose of the drug will be similar to intermittent injections. Objectives: We aimed to evaluate
the effect of ketamine at intermittent doses over 3 weeks in comparison with a single dose of
ketamine as control group in treatment-resistant depression.

Methods : In this randomized single-blinded clinical trial study, 30 patients with treatment-
resistant depression were randomly assigned to schedule for single-dose or intermittent-dose
regimens of ketamine. The subjects were evaluated after receiving the sixth dose of the drug at
intervals of two hours after receiving ketamine, two days, one week; two weeks, and then one, two
and three months after receiving ketamine by the Hamilton test.

Results : Assessing the mean Hamilton score before and at different time points after treatment in
the two treatment subgroups showed no difference in this score. In the assessment of trend of the
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changes in mean Hamilton score during the three months after treatment showed a significant
decrease in the depression score in both groups (p < 0.001), however, the trend of these changes
was not different between the two groups.

Conclusion : No significant difference is observed between the use of single-dose and multiple-
dose regimen of ketamine in treatment of treatment-resistant depression.

Keywords : ketamine; depression; efficacy; dosage
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Neurofilament light chain as a novel biomarker of depression: A
systematic review and meta-analysis
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pPLONME

Background: Depression is a common and serious mental health condition that severely affects
daily functioning. Neurofilament Light (NfL) has been identified as a promising biomarker.
Associated with axonal neuronal damage, potentially aiding in early diagnosis, personalized
treatment, and tracking depression's progression. This study used meta-analysis to evaluate the
potential of plasma NfL as a biomarker for depression patients. Methods: A systematic search was
conducted across PubMed, Web of Science, and Scopus databases to find studies on plasma NfL
levels in depression. A meta-analysis was then used to determine its potential as an accurate
biomarker for distinguishing depression patients from healthy controls. Results: Our meta-
analysis, based on five studies with ten datasets, revealed that plasma NfL levels were notably
higher in individuals with depression (407 cases) compared to healthy controls (406 individuals).
The calculated weighted mean difference (WMD) was 7.88 (95% CI: 4.70 to 11.07), indicating a
significant effect size, although substantial heterogeneity was observed (heterogeneity Chi-Square:
60.72, p < 0.05). Subgroup analyses based on depression type, control type, and analysis method
consistently supported the association between NfL and depression, strengthening the evidence.
Conclusion: In our study, NfL was suggested to be a global diagnostic biomarker for depression.
Moreover, it could be used in the differential diagnosis of unipolar, bipolar, and significant
depressive disorders. Nevertheless, further research and validation are warranted to establish the
clinical applicability and diagnostic potential of NfL in depression.

Keywords : Neurofilament light chain; Depression; biomarker; Mood disorder
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Background and Aim : Alzheimer's disease is one of the most devastating brain disorders of
elderly humans. It is an undertreated and under-recognized disease that is becoming a major public
health problem. Currently, there is no definitive cure for this disease, but new treatments are
opening up new horizons about the biology of this disease.The last decade has witnessed a steadily
increasing effort directed at discovering the etiology of the disease and developing
pharmacological treatment. The purpose of this article is to review the evidence from controlled
studies to determine whether medicinal plants can be useful in the treatment of cognitive
impairment caused by Alzheimer's disease in the elderly, and to examine the effects of a number
of common types of medicinal plants used to treat Alzheimer's disease

Methods : In this study, using the databases of web of science, scopus, pubmed, pubmed central,
SID and the keywords of Alzheimer's disease, medicinal plants, acetylcholine, antioxidant, studies
on Alzheimer's disease were investigated.

Results : The first neurotransmitter defect discovered in Alzheimer's disease involves
acetylcholine, which is a cholinergic neurotransmitter and is required for short-term memory.
Cholinergic deficits in Alzheimer's disease are responsible for most of the short-term memory
problems. there is no doubt about the therapeutic effectiveness of cholinesterase inhibitors and
NMDA receptor antagonists in the treatment of Alzheimer's disease, but these treatments do not
prevent the progression of this disease and lose their effectiveness in the long run. medicinal plant
products including saffron, walnut, turmeric, ginseng, sage, frankincense, lemon balm have good
effects in the treatment of mental and behavioral symptoms of Alzheimer's.

Conclusion : Although medicinal plants and traditional medicine can affect brain function to some
extent, in general, no treatment can replace medical care and standard recovery methods. For this
reason, our usual advice to people is to see a doctor as soon as possible if they notice symptoms
of forgetfulness or Alzheimer's. Also, although the use of herbal medicines has many properties
and benefits for people’s health, its excessive use can be dangerous and have many side effects
Keywords : Alzheimer's disease, medicinal plants, acetylcholine, antioxidant
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Background and Aim : -To describe the meaning of cognitive appraisals (primary and
secondary), their relation with outcome measures, and special appraisal scales after Spinal Cord
Injury (SCI) in the existing literature.

Methods : -This review was performed according to the Arkseyand O’Malley framework that
consisted of five steps: setting the review question, searching the literature, selecting and
classifying the studies, charting the data, and summarizing the results. Studies involving published
articles from 1990 to now, studies related to cognitive appraisal, individuals with traumatic SCI
(TSCI), and patients older than 18 years were identified by searching by key terms in four
databases (PubMed, Web of Science, Scopus, and Embase).

Results : -Twenty-eight studies were included, which have been categorized into three different
categories: a) the meanings of cognitive appraisals in TSCI (n=2): appraisals are complex and
context-related, b) appraisals and outcome measures/coping (n=21): that there was a relationship
between cognitive appraisals and physical/psychological/social aspects of outcomes, c) The
Appraisals of Disability: Primary and Secondary Scale (n=5): that appraisals can be used as
predictor scales and can reflect resilience.

Conclusion : The results showed that a cognitive appraisal of the debilitating event is very
important for long-term outcome rehabilitation in individuals with SCI following road accidents
and other trauma. Physical/psychological training programs can help improve initial appraisal.
Finally, appraisals can improve the way people react to the event and increase quality of life.

Keywords : Cognitive appraisal, stress appraisal, Spinal Cord Traumas
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The eficacy of Vitamin B6 and alpha-lipoic acid in preventing
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Background and Aim : Some antiepileptic drugs for instance levetiracetam cause depression side
effect in patients. Vitamin B6 is decarboxylase enzyme cofactor that synthesis the
neurotransmitters involved in depression, and also gamma-aminobutyric acid that is useful for
preventing seizer. a-Lipoic acid (ALA) is a natural body antioxidant and a necessary mitochondrial
cofactor that can prevent neuronal damage. The aim of this study was to evaluate the effectiveness
of these two supplements for preventing levetiracetam depression initiation in mice.

Methods : Male NMRI mice (weighing 25+3 g) were used. The drugs were all administered
intraperitonealy for 14 consecutive days, including: levetiracetam (20 mg/kg), and pretreatments
with ALA (20, 40 mg/kg), vitamin B6 (100 mg/kg), or imipramine (10 mg/kg) as the control
positive, and the control group received normal saline. The volume of drug administration was 10
ml/kg. the locomotor test and forced swimming test (FST) were performed on days 7 and 15 on
same groups of animals, novelty suppressed feeding test (NSFT) was performed on day 16.

Results : Immobility time in FST increased following levetiracetam administration (day 7,
166+5.63s vs control 135+9.9s, p=0.020; day15, 188+6.45s vs control 150£9.55s, p=0.0326).
Pretreatment with B6 significantly reduced the immobility time during FST (day7,109+16.4s,
p<0.001; dayl5, 124+12s, p<0.001 vs levetiracetam alone), these changes were similar to
imipramine. These behavioral changes were observed in the absence of treatment effects on
locomotor activity. But following ALA pretreatment at the first week the locomotor activity
declined that was followed by an increase in the immobility time during FST. After the second
week ALA 40 mg/kg pretreatment induced lower locomotor activity and neither of ALA doses
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reduced immobility time during FST. During NSFT, while pretreatment with B6, and ALA (20,
40 mg/kg) similar to imipramine decreased the latency, but only B6 and ALA 20 mg/kg increased
food intake compared to levetiracetam alone.

Conclusion : Vitamin B6 pretreatment prevented depressive-like behavior induced by
levetiracetam. ALA interaction with levetiracetam decreased locomotor activity and depressive
like behavior was only relevant by NSFT following ALA 20 mg/kg administration. Supplements
are recommended for further evaluation to prevent depression comorbidity of antiepileptic drugs.

Keywords : depression; antiepileptic; levetiracetam; vitamin B6; a-lipoic acid
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Brain circuits involved in depression
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Background and Aim : -Depression, which affects approximately 17 percent of the population in
distinct ways, has profound personal and economic implications. It has been proven through
studies that depression as well as other mood disorders are linked to modifications in brain
structure, notably a reduced volume of specific regions involved in emotional and mood control,
thereby contributing to the development of stress-related mental conditions.

Methods : -Shrinkage is a frequently observed change in the brain of patients with depression,
particularly in regions such as the hippocampus, thalamus, frontal cortex, and prefrontal cortex.

Results : - Anatomical MRI studies have discovered various gray matter alterations in the frontal
lobe, temporal lobes (including the hippocampus and amygdala), parietal lobe, cerebellum,
putamen, pallidum, thalamus, and caudate. Also, investigations demonstrated that white matter
alteration occurred in the superior frontal gyrus, inferior temporal gyrus, hippocampus, cingulum,
and parietal regions. In depression, various regions of the brain interconnect and ultimately create
intricate networks. However, at the neural circuit level, the contribution of dysfunction in these
brain areas to specific depression-related behaviors and symptoms is not well comprehended, and
it is still unclear what leads to the malfunctioning of these circuits. Nevertheless, these
modifications are not lasting and can be obstructed or reversed with behavioral and
pharmacological interventions.

Conclusion : Depression, which affects approximately 17 percent of the population in distinct
ways, has profound personal and economic implications. It has been proven through studies that
depression as well as other mood disorders are linked to modifications in brain structure, notably
a reduced volume of specific regions involved in emotional and mood control, thereby contributing
to the development of stress-related mental conditions. Shrinkage is a frequently observed change
in the brain of patients with depression, particularly in regions such as the hippocampus, thalamus,
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frontal cortex, and prefrontal cortex. Anatomical MRI studies have discovered various gray matter
alterations in the frontal lobe, temporal lobes (including the hippocampus and amygdala), parietal
lobe, cerebellum, putamen, pallidum, thalamus, and caudate. Also, investigations demonstrated
that white matter alteration occurred in the superior frontal gyrus, inferior temporal gyrus,
hippocampus, cingulum, and parietal regions. In depression, various regions of the brain
interconnect and ultimately create intricate networks. However, at the neural circuit level, the
contribution of dysfunction in these brain areas to specific depression-related behaviors and
symptoms is not well comprehended, and it is still unclear what leads to the malfunctioning of
these circuits. Nevertheless, these modifications are not lasting and can be obstructed or reversed
with behavioral and pharmacological interventions. Further delineating the molecular signaling
pathways that underlie these modifications and formulating novel therapeutic agents are significant
goals.

Keywords : Brain circuits; Anxiety; Depression; Stress
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Endocannabinoid system, mood disorder and Single Nucleotide
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Background and Aim : In this presentation | will reviewed the the role of endocannabinoid
system, in mood disorder, then I will report our resent study on Borderline personality disorder
(BPD). BPD from the perspective of etiology, is a multifactorial and complex disorder, hence
while our understanding about the molecular basis and signaling of this disorder is extremely
limited. The purpose of this study was evaluating the relationship between BPD and
Monoacylglycerol lipase (MGLL) polymorphism rs782440 in Hamadan population, Iran.

Methods : In this case-control study, 110 participants including 55 patients with BPD and 55
healthy control subjects were selected by psychiatrists in department of psychiatry at Farshchian
Sina Hospital in Hamadan. The BPD patients were selected based on the Diagnostic and Statistical
Manual of Mental Disorders (DSM-5) scale. For genotyping, PCR was used to amplify the desired
region including the SNP (rs782440) and afterward the amplicon was sequenced using the Sanger
sequencing method. To determine the genotype of these patients, their sequences were aligned
with reference sequence of MGLL through the CLC genomic workbench software.

Results : The results indicated that the frequency of TT in comparison to CC genotype was
significantly different (P value=0.003 ) and the risk of BPD in TT genotype to CC genotype were
increased by 6.629% . Regarding the frequency of alleles in this group, no significant difference
was observed.
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Conclusion : We report the association between MGLL SNP (rs782440) with BPD. The findings
of the current research revealed that TT genotype increases the risk of BPD compared to CC
genotype. Considering the lack of a suitable diagnostic biomarker for BPD, using this potential
biomarker in near future can be promising.

Keywords : MGLL,; Borderline Personality Disorder (BPD); polymorphism; rs782440
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Anxiety and depression are among the most common mental health conditions, with a high
worldwide prevalence, impacting many people in their lifetimes. They have an economic impact
on society and lead to years of lost productivity. Traditional methods such as clinical observation,
clinical history, and self-questionnaires are effective but they are not available to everyone, are
time-consuming and can lead to differing opinions among specialists, presenting challenges.
Consequently, innovative approaches are imperative to address these limitations. Artificial
intelligence (Al) can serve as a valuable supplement to medicine. Al can simultaneously process
multiple data and predict different situations based on input experience and data. The advantages
that Al can offer in the medical sciences include aiding in disease management, clinical decision-
making, reducing administrative burdens, and more. Additionally, Al can suggest innovative and
flexible methods when conventional treatments are impractical. Behavioral intervention
technologies (BITs) are a novel service with quick and easy access that can provide cognitive
behavioral interventions (CBT), which are effective and convenient solutions and studies have
shown that BITs can reduce symptoms of depression and anxiety. Studies have also shown that
Al-based tools, such as chatbots, wearable devices, and smartphones, can function more accurately
than clinical evaluations by collecting daily information and symptoms, thus aiding mental health
treatment. Early diagnosis is pivotal in mental health, Al tools record physiological parameters
and analyze data related to the patient's health which enables early and accurate diagnosis of
anxiety and depression and facilitates preventive measures and treatment for the patient. Chatbots,
through personalized conversations based on expressed emotions, aim to reduce symptoms
effectively. In conclusion, Al can offer an innovative, cost-effective, and accessible method of
early intervention, treatment and well complement traditional approaches to mental health. Studies
demonstrate that it is an effective way to reduce depression and anxiety symptoms by personalized,
accessible in a timely manner and a more affordable alternative, ultimately enhancing patient
satisfaction on a global scale.

Keywords : artificial intelligence, anxiety, depression
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The effects of Transcranial direct current stimulation (tDCS) on anxiety,
depression and sleep quality in patients undergoing hemodialysis
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Background and Aim : This study aimed to evaluate the effects of transcranial direct current
stimulation (tDCS) as a non-pharmacological treatment in patients undergoing hemodialysis.

Methods : We conducted a double blind randomized, placebo-controlled trial. Fifty subjects were
recruited from hospitals of Sari, Mazandaran, Iran and randomly assigned to either Active-tDCS
or to Sham-tDCS. A total of fifteen sessions (3 times a week) was administered to each participant
over 5 weeks using a continuous current with an intensity of 2 mA for 20 min. Participants were
evaluated by Hospital Anxiety and Depression Scale (HADS) and Pittsburgh Sleep Quality Index
(PSQI) questionnaire at baseline, immediately after the 15th session, and at 10 days after the end
of intervention.

Results : There were no statistically significant differences in the changes in depression level
between the two groups.Results showed that even there had a little reduction in scores of patients
with symptoms of depression and anxiety after tDCS (13.35+5.22) in comparison to before that
(13.85+5.75), but this reduction wasn't significant. There was a significant difference between the
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average score of the experimental group in three periods (before (8.53+3.64), after 15 sessions
(5.53+2.8), and 10 days after the end of intervention (4.2+1.84)).

Conclusion : The results suggest that tDCS has had no effects in improving the symptoms of
depression and anxiety in hemodialysis patients, while PSQI scales decreased after the intervention
and also within 10 days after.

Keywords : Transcranial Direct Current Stimulation, depression, anxiety, hemodialysis.
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Background and Aim : Significant discouragement is a serious mental problem that influences
how an individual feels, thinks, and acts. It is described by a diligent and overpowering feeling of
misery, sadness, and loss of interest in exercises that used to be charming. Significant wretchedness
can likewise cause actual side effects, for example, exhaustion, a sleeping disorder, hunger
changes, and torment. Significant discouragement can impede an individual's everyday working
and personal satisfaction, and increment the gamble of self destruction. tDCS is a sort of painless
mind feeling that applies a feeble electrical flow to the skin that can regulate the action of neurons
in the cerebrum. tDCS has been explored as an expected therapy for significant despondency, a
serious mental problem that causes constant and extreme misery, sadness, and loss of interest.
Rhythmic games are a kind of endlessly interesting games with music, the principal reason for
which is to expand kids' engine and interactive abilities. Rhythmic games with melodic backup
and cooperation reinforce kids' soul, newness and joy and channel negative energies. These kinds
of games make them blissful and fervor by depleting gloomy feelings and making good feelings.
The reason for this composing convention is which of the intercessions 1. tDCS 2. Rhythmic games
greatly affect the recuperation of patients with significant sadness.

Methods : Incorporation models: In this review, 40 patients with significant sorrow (20 ladies, 20
men) with moderate seriousness were chosen. We isolated the examples into 2 gatherings of 20
individuals (10 ladies, 10 men). The principal bunch: incorporates 20 patients who,
notwithstanding drug treatment, are treated with tDCS. The subsequent gathering: incorporates 20
patients who, notwithstanding drug treatment, are treated with musical games. Consideration
models: In this review, 40 patients with significant melancholy (20 ladies, 20 men) with moderate
seriousness were chosen. We partitioned the examples into 2 gatherings of 20 individuals (10
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ladies, 10 men). The primary gathering: incorporates 20 patients who, notwithstanding drug
treatment, are treated with tDCS. The subsequent gathering: incorporates 20 patients who,
notwithstanding drug treatment, are treated with musical games. Protocol: The main stage: the
mediation of ten tDCS meetings two times every day for 5 days with something like 5 hours
between two excitements, with a power of 1 milliamp and for 20 minutes. In TDCS, we utilize two
channels for excitement and hindrance. 1-The excitatory part in the DLPFC and the inhibitory part
in the occipital. 2-The animating part on m1 and the restraining part over the eye hole Second
stage: mediation of 10 meetings of musical games (This imaginative game is played with body
percussion as well as sticks and glasses.), 1 meeting each day for 10 to 20 minutes as indicated by
the patient's condition.

Results : The current study is a kind of the protocol study and now we don't have any results
Conclusion : By including rhythmic games and tDCS in the treatment of patients with major
depression, psychologists can help improve their overall quality of life and reduce the burden of

physical health problems associated with this disorder.

Keywords : tDCS , rhythmic games , major depression patients , depression

249



<vvv

: ) .
v S Oral & Poster Presentations
) 12* Basic and Clinical Neuroscience Congress 2023
. i il December 27-29, 2023 Tehran, IRAN
Count: 161

Abstract ID: 373
subject: Neuropsychiatry and Psychology: Anxiety Disorders and PTSD
Presentation Type: Oral

Synergistic Effects of Piperine and Memantine on Reducing the
Symptoms of Depression and BDNF Expression in Corticosterone Model
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Background and Aim : Depression is a common psychiatric disorder.There are some studies
about anti-depressant effect of piperien. This study is about the synergistic effect of piperine and
memantine on behavior improvement and BDNF gene expression in depression model in rat brain.

Methods : In this experimental study, Wistar rats were divided into four groups: Negative control
which received no drug, Positive control that received only 20 mg/kg corticosteronei.p., group 3
which received corticosterone+piperine (10 mg/kg, i.p.), and group 4 that received corticosterone
+ piperine (10mg/kg) + memantine (3mg/kg). After three weeks, the forced swim test for
depression, the Plus-Maze test for anxiety and Openfield test for locomotor activity assay were
done. Data analysis was carried out by One-way ANOVA and Tukey's test. The study of BDNF
gene expression was also performed using Real-time PCR.

Results : The results of water swim test and plus-maze showed a significant difference between
corticosterone+piperine+memantine group and corticosterone+piperine(P<0.05). The gene
expression study revealed that increased expression of BDNF occurred in piperine+corticosterone
group and piperine+ memantine+corticosterone group compared with coticosterone alone group
and piperine+corticosterone+ memantine group compared with piperine+corticosterone group
(P<0.05)

Conclusion : In current study, piperine and memantine alone and in combination diminished
depression and anxiety that also caused increased BDNF expression

Keywords : piperine, depression, corticosterone, memantine
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Introduction: Post-traumatic stress disorder (PTSD) is a prevalent disorder among the prison
population, yet its connection to criminal behavior has been understudied. This article aims to
review the neurophysiological changes associated with PTSD and their potential link to crime and
antisocial behavior. Neurophysiological Changes in PTSD: Individuals with PTSD exhibit several
neurophysiological changes. They experience a hyperactive sympathetic nervous system (SNS),
an overactive amygdala, a hypoactive hypothalamic-pituitary-adrenal (HPA) axis, and reduced
hippocampal volume. These features have been separately associated with aggressiveness and
antisocial behavior. Anxiety Disorders and Antisocial Personality Disorder (APD): Approximately
50% of men with APD also have a comorbid anxiety disorder. While it was historically believed
that anxiety limited criminal activity and the development of APD, recent evidence suggests that
heightened responsiveness to threats may lead to persistent violent behavior. Among male
offenders with APD, two-thirds have experienced lifetime anxiety disorders. The Interlink
Between Traumatic Experiences and Criminal Behavior: Numerous studies have shown a higher
prevalence of PTSD and associated symptoms among offenders compared to the general
population. However, specific trajectories connecting trauma, PTSD, and criminal behavior are
rarely explored. It is worth noting that the relationship between anxiety disorders and crime is
confirmed in male patients but not in female patients. The Role of Trauma in Criminal Behavior:
Exposure to chronic and long-term violence can create a dysfunctional cycle within families and
communities, where victims of violence may later become perpetrators. Trauma acts as a constant
factor that influences the multifaceted expression of violence. Conclusion: This article highlights
the connection between PTSD and criminal behavior, shedding light on the neurophysiological
changes associated with PTSD and their potential impact on aggression and antisocial behavior.
The interlink between traumatic experiences, PTSD, and criminal behavior emphasizes the need
for further research and understanding in this field. Recognizing the role of trauma in criminal
behavior can contribute to the development of effective interventions and support systems for
individuals affected by PTSD in the criminal justice system.

Keywords : Anxiety;PTSD;criminal behavior;psychology
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Investigating the effectiveness of transcranial direct electrical
stimulation on the electroencephalography pattern Quantification and
symptoms of patients with OCD
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1. Ph.D. student of Cognitive Neurosciences, University of Tabriz

Background and Aim : The purpose of the present study is to investigate the effectiveness of
transcranial direct electrical movement on the electroencephalography pattern The number and
symptoms of patients with obsessive-compulsive disorder were In this experimental research with
a pre-test plan- Post-test with the control group, patients with obsessive-compulsive disorder to
psychiatric clinics and The psychology of Tabriz city in 1401-1400 30 patients in the way of
achieving and using the goal of selection and in the form of they were randomly assigned to
experimental and control groups.

Methods : After diagnosing obsessions in patients using From the research version of the
structured clinical interview and quantitative electroencephalographic pattern recording from 19
sites The brain in the experimental group was determined based on the quantitative pattern of
electroencephalography of each person, and the treatment protocol was determined The group was
treated with direct transcranial electrical movement (20 sessions of 30 minutes). The participants
were quantitatively evaluated with the Yale-Brown Obsessive Compulsive Test and recording the
electroencephalography pattern on two occasions (pre-test and post-test)

Results : The obtained data were analyzed using covariance and dependent t tests .

Conclusion : the results showed that Transcranial direct electrical stimulation is effective in
improving the symptoms of people suffering from obsessive compulsive disorder and correcting
the brain wave pattern of patients. Therefore, | can use this method as a therapeutic treatment
without complications

Keywords : Obsessive-compulsive disorder, quantitative electroencephalography, transcranial
direct electrical stimulation
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Predicting the Relapse of Obsessive-Compulsive Disorder Based on the
Physical-Psychological Components of Corona Anxiety and Emotional
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Background and Aim : Obsessive illness is one of the severe problems and disorders, the cause
of which is challenging to recognize and treat. Therefore, the research was conducted with the aim
of predicting the relapse of obsessive-compulsive disorder based on the physical-psychological
components of corona anxiety and emotional self-regulation in patients with obsessive-compulsive
disorder.

Methods : The research method was descriptive-correlation. Among the women suffering from
obsessive compulsive disorder who referred to Parham Clinic in Tehran in 2023, 200 people were
selected using the available sampling method and obsessive-compulsive questionnaire (Hodgson
and Rachman, 1977), corona anxiety (Alipour et al., 2018) and emotional self-regulation (Gross
and John, 2003) they completed. Data analysis was done with the methods of descriptive statistics,
Pearson correlation coefficient and multivariate regression with the help of SPSS version 26
statistical software.

Results : The results showed that corona anxiety (r=0.29 and p=0.014) and its components have a
positive and significant correlation with the recurrence of obsessive-compulsive symptoms
(p<0.05). Also, emotional self-regulation (r=-0.48 and p=0.018) and its dimensions were able to
negatively and significantly predict the recurrence of obsessive-compulsive symptoms. Regression
analysis using the simultaneous method also showed that predictor variables together predicted
31% of the variance of recurrence of obsessive-compulsive symptoms.

Conclusion : Considering these results, it seems that by improving emotional self-regulation and
controlling the anxiety of Corona, it is possible to reduce the recurrence of obsessive-compulsive
symptoms in these patients.

Keywords : obsessional symptoms: corona anxiety; emotional self-regulation.
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Submission Author: Seyedmohammadsaeid Saeid
Seyedmohammadsaeid Saeid?, Seyed Mohammad Saeid Sahaf?, Sara Honari®, Ali Talaei*

1. -
2. Psychiatry and Behavioral Sciences Research Center, Mashhad University of Medical Sciences, Mashhad,
Iran
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Background and Aim : Obsessive-compulsive disorder (OCD) is a disorder in which a person
experiences uncontrollable and recurring thoughts (obsessions), engages in repetitive behaviors
(compulsions), or both. Symptoms of OCD characterized by maladaptive patterns of repetitive,
inflexible cognition and behavior that suggest a lack of cognitive flexibility.

Methods : The design of this study is a pre-post test of an experimental group. The sample of this
study consists of 15 obsessive-compulsive patients who received tDCS to improve their
symptoms.The inclusion criteria for participants consisted of having a clinically significant Yale-
Brown questionnaire score (above 16) and not having any electrical devices or skin irritability;
however, we excluded 5 participants due to their absence during their treatment course. The
research instruments consisted of a tDCS device for providing electrical stimulation. The tDCS
protocol was a new design that placed the anode electrode on Fz (Motor area) and the cathode
electrode on Fpl (Left supraorbital region) based on 10-20 EEG system. The tDCS sessions were
conducted three times a week for a total of 20 sessions, with an intensity of 2 milliamperes in 20
minutes. The hypothesis of this protocol aims to enhance the activity of motor cortex in order to
reduce OCD symptoms by improving cognitive flexibility. To assess pre-post intervention
changes, we used the “Rey—Osterrieth complex figure” test (to evaluate immediate and delayed
spatial memory), “Corsi block span” test (to evaluate spatial working memory), design fluency test
of the Delis-Kaplan Executive Function System (to evaluate cognitive flexibility), DASS-21
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questionnaire (to evaluate stress, anxiety, and depression), and the Yale-Brown questionnaire (to
evaluate obsession and compulsion symptoms). Data analysis involved paired t-tests.

Results : The findings indicated that tDCS stimulation was statistically significant in its
effectiveness on flexibility (MD: -2.2, t: -11, p=0.000), obsession (MD: 5.14, t: 4.13, p=0.006),
and depression (MD: 12.00, t: 3.7, p=0.019), but it did not exhibit a significant impact on
immediate spatial memory (MD: -3.4, t: -1.38, p=0.22), delayed spatial memory (MD: -1.75, t: -
0.96, p=0.37), spatial working memory (MD: -0.7, t: -1.87, p=0.13), stress (MD: 6.00, t: 1.79,
p=0.14), anxiety (MD: -4.00, t: -0.7, p=0.47), or compulsion symptoms (MD: 2.28, t: 1.34,
p=0.22).

Conclusion : In this study tDCS was investigated as a potential treatment for OCD. The findings
revealed that tDCS had a significant positive impact on cognitive flexibility, obsession, and
depression in OCD patients. The observed improvement in cognitive flexibility is particularly
noteworthy, as deficits in cognitive flexibility are a common feature of OCD and can significantly
impair daily functioning. The tDCS protocol, which targeted the motor cortex, appears to have a
beneficial effect on this aspect of executive functioning. This finding aligns with the hypothesis
that enhancing motor cortex activity can lead to reduced OCD symptoms, possibly by influencing
neural pathways related to cognitive flexibility. the significant reduction in obsession and
depression indicates that tDCS have a broader impact on the emotional and psychological well-
being of OCD patients. These improvements can potentially lead to a better overall quality of life
for individuals struggling with this challenging disorder.

Keywords : tdcs, ocd, cognitive functions.
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Repetitive transcranial magnetic stimulation (rTMS) is a non-invasive brain stimulation technique,
which can alter the focally cortical excitability of brain regions, influence neuronal plasticity, and
modify neural connections. rTMS is possible to derive a therapeutic benefit in substance use
disorders. There are currently no FDA-approved medications for either cannabis and
methamphetamine use disorders. The evidence-based psychological treatments primarily focused
on managing symptoms and enhancing motivation that have resulted in moderate effects. recent
studies are aimed at employing supplementary therapeutic approaches like rTMS. The purpose of
this study was to review scientific literature about the rTMS efficacy and its technical and
methodological considerations in the field of cannabis and methamphetamine use disorder. We
chose eligible articles that were conducted as randomized clinical trials from the PubMed database.
The eligible studies were reviewed by two researchers. limited number of articles specifically
addressed the efficacy of rTMS in cannabis users, whereas most articles have concentrated on the
efficacy of rTMS in methamphetamine users. Most studies on the efficacy of rTMS in
methamphetamine use disorder (MUD) were conducted on Chinese samples and studies in
cannabis users were conducted on American samples. There was not a significant reduction in cue-
elicited craving in heavy cannabis users after a single session of rTMS applied Left DLPFC (10
Hz, 110% rMT, 4000 pulse). Participants who received active rTMS (Beam-F3, 10Hz) reported
numerically, but not significantly, more weeks of abstinence cannabis use in the follow-up period.
The results of rTMS efficacy on methamphetamine use disorder are heterogeneous. Some studies
have indicated that high-frequency rTMS applied DLPFC reduce craving in MUD. Furthermore,
active rTMS improved verbal learning, memory, social cognition, and decision-making ability in
methamphetamine users. The efficacy of low-frequency rTMS had different results. The results of
one study showed that low-frequency rTMS either at left or right DLPFC was effective in
decreasing the cue-induced craving for methamphetamine. Another study indicated that real 1Hz
rTMS over the left DLPFC increased self-reported craving as compared to sham stimulation. The
256



<vvv

= b .
oA Oral & Poster Presentations
-/ 5 12" Basic and Clinical Neuroscience Congress 2023
b Wi December 27-29, 2023 Tehran, IRAN

exploration of the optimized protocol study showed that involving the ventromedial prefrontal
cortex (vmPFC) with continuous theta-burst stimulation (cTBS) was the optimized protocol and
well-tolerated for methamphetamine dependent individuals. There were heterogeneous results
about the efficacy of rTMS for cannabis and methamphetamine use disorders due to varying study
results and diverse protocols. rTMS can be safely and feasibly delivered for cannabis and
Methamphetamine use disorders. Small sample sizes, varied protocols and study duration, and lack
of follow-up periods were among the limitations of the eligible studies. Future studies should aim
to explore the specific neural mechanisms responsible for the effects of rTMS in substance use
disorders.

Keywords : Repetitive transcranial magnetic stimulation (rTMS); Methamphetamine; Cannabis;
Craving; Substance use disorder
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Background and Aim : Inter-individual variability in risk preferences can be reflected in reward
processing differences, making people risk-seeker or risk-averse. However, the neural correlates
of reward processing in risk preferences are yet unclear. The current event-related potential (ERP)
study investigated and compared electrophysiological correlates associated with different stages
of reward processing in risk-seeking and risk-averse groups.

Methods : The current event-related potential (ERP) study investigated and compared
electrophysiological correlates associated with different stages of reward processing in risk-
seeking and risk-averse groups. Individuals performing lower and upper 20% of the score on the
Balloon Analogue Risk Task (BART) were considered risk-averse (n=15) and risk seekers (n=16),
respectively. They performed a gambling task during EEG recording.

Results : Behaviorally, there were no significant differences between groups. Low-risk option
elicited relatively blunted stimulus-preceding negativity (SPN) response in risk seekers compared
to risk averse, during the anticipation stage. Feedback-related negativity (FRN), during the
outcome stage, was enhanced in response to greater losses in risk seekers but not in risk averse.
Results also showed a significant decrease of P300 amplitude in risk seekers compared to risk-
averse after receiving the greater loss.

Conclusion : These findings suggest that ERP components can detect differences in reward
processing during risky situations. In addition, the results indicated that motivation and cognitive
control with their related brain areas may have a central role in reward-based differences between
the two groups.

Keywords : risk preferences, reward processing, ERP, reward anticipation, reward outcome.

258



<vvv

: ) .
v S Oral & Poster Presentations
@) ped 12t Basic and Clinical Neuroscience Congress 2023
.. A i m— December 27-29, 2023 Tehran, IRAN
Count: 168

Abstract ID: 606

subject: Neuropsychiatry and Psychology: Addiction (Drug, Alcohol, Internet, Food) and
Gambling

Presentation Type: Poster

The Effects of Psilocybin on Patients with Cancer: A Systematic Review
and Meta-Analysis

Submission Author: Kiarash Kavari
Reza Moshfeghinia, Sara MostafaviZ, Amirreza Ghasemi®, Mehdi Pasalar®, Kiarash Kavari®

1. Student Research Committee, Shiraz University of Medical Sciences, Shiraz, Iran., MPH Program, Medical
School, Shiraz University of Medical Sciences, Shiraz, Iran.

2. Student Research Committee, Shiraz University of Medical Sciences, Shiraz, Iran., MPH Program, Medical
School, Shiraz University of Medical Sciences, Shiraz, Iran.

3. Student Research Committee, Shiraz University of Medical Sciences, Shiraz, Iran., MPH Program, Medical
School, Shiraz University of Medical Sciences, Shiraz, Iran.

4. Research Center for Traditional Medicine and History of Medicine, Shiraz University of Medical Sciences,
Shiraz, Iran, Department of Traditional Persian Medicine, School of Medicine, Shiraz University of
Medical Sciences, Shiraz, Iran

5. Student Research Committee, Shiraz University of Medical Sciences, Shiraz, Iran

Background and Aim : -Psilocybin, a potent natural hallucinogen recognized for its activation of
5-HT2A receptors, demonstrates promise as a therapy, particularly for cancer patients
experiencing psychological distress. This underscores the demand for efficient treatments. The
review's objective is to scrutinize contemporary data and execute a meta-analysis to evaluate the
effectiveness and safety of psilocybin for cancer patients.

Methods : -Six electric databases (PubMed, Scopus, PsycINFO, Web of Science, Cochrane and
CINAHL Complete) were searched for records in English. Studies that measure the effect of
psilocybin on patients with cancer were included. The Cochrane Collaboration’s tool was used to
assess the quality of the included studies. A random-effect model was preferred and statistical
analysis was performed by Stata software version 17.

Results : -From 924 initial articles, seven studies were chosen, involving adult US patients. These
studies included three Randomized controlled trial (RCT), two non-randomised studies, and two
long-term follow-ups of previous research. In the RCT analysis, 43 participants showed no
reduction in depression (-3.02 [-6.74, 0.7]) but a reduction in anxiety (-7.5 [-13.25, -1.74]). In the
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non-randomised studies analysis with 102 participants, depression didn't change significantly, but
anxiety decreased significantly (-2.57 [-4.63, -0.51]), and spiritual well-being significantly
increased (2.2 [0.35, 4.05]). Six of the seven studies reported no serious adverse events with
psilocybin, with common minor side effects including increased blood pressure, heart rate,
headache, anxiety, nausea, and psychological discomfort.

Conclusion : Psilocybin shows promise in alleviating depression and anxiety in cancer patients,
with potential for fostering acceptance and connection. Further research is crucial to refine its
effectiveness and explore combination therapies. Study limitations warrant comprehensive
research into its potential for alleviating cancer-related psychological distress

Keywords : Psilocybin, Cancer, Psychotherapy, Psychedelic
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Background and Aim : The drugs of abuse may affect functional connectivity (FC) extracted
from graph theory; however, there has been little discussion about local efficiency of FC in
methamphetamine (MA) users. This study, therefore, set out to assess resting—state FC (rs-FN)
and graph theory—based local efficiency within the left and right hemispheres of MA abusers.

Methods : Functional brain networks of 19 MA abusers and 21 control participants were analyzed
using resting—state fMRI. Graph edges in functional networks of the brain were defined and
recurrence plot were used. Using the automated anatomical labeling (AAL) atlas, those brain
regions which are highly affected by drugs of abuse were considered as the nodes of functional
connectivity graph.

Results : We found that MA abuse may be accompanied by alterations of rs-FN within the default—
mode network (DMN), executive control network (ECN), and the salience network (SN) in both
hemispheres of the brain. We also observed that such effects of MA may be correlated with
duration of MA abuse and abstinence in many components of the DMN and SN.

Conclusion : The results would seem to suggest that MA—induced increases of local efficiency
may, in part, account for maladaptive decision making, deficits in executive function and control
over drug seeking/taking, and relapse.

Keywords : Methamphetamine; local efficiency; functional connectivity; graph theory; recurrence
plot.
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Drug addiction is a global problem that affects not only individual lives but also society. The
current addiction crisis initially began with the overprescription of drug analgesics. Addiction is a
persistent and recurrent brain defect caused by chronic substance abuse. Nowadays, the
development of new therapeutic strategies for the treatment of substance dependence is essential,
and studies on the gut microbiome as one of the factors related to these disorders are progressing.
The communication between the brain and the gut is bidirectional and is carried out through the
brain-gut microbiota axis. This axis includes various factors, including the immune system,
microbiota metabolites, vagus nerve, and intestinal hormones. Growing evidence suggests that
among these factors, the microbiota, a key regulator of gut-brain function, modulates host
homeostasis through the gut-brain microbiota axis. Over the last few centuries, lifestyle, diet and
medical care have changed the health of gut microbes. A condition in which the population
structure of microbes is disrupted is called dysbiosis, usually caused by disease or medication.
Correlations have been shown between microbiome changes and addiction, as well as disorders
commonly associated with addiction, such as anxiety, depression, pain, and stress. The presence
of a structurally diverse microbiota naturally present in the gut is essential for brain growth and
development as well as the release of neurotransmitters such as dopamine, GABA, and serotonin,
and can influence behavior and cognition. The release of these neurotransmitters, especially
dopamine, in the mesocorticolimbic reward system plays an important role in drug addiction, and
changes in the structural diversity of gut microbiota cause changes in dopamine release in the
frontal cortex, hippocampus, and striatum. Examination of microbiota changes shows that nicotine
increases the response of dopaminergic neurons in the posterior ventral tegmental area and reduces
cocaine-induced locomotor activity and conditioned place preference (CPP) in rats. Depletion of
intestinal bacteria attenuates naloxone-induced morphine withdrawal in morphine-dependent rats
and prevents the development of chronic tolerance to morphine-induced analgesia. Decreasing gut
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microbiota has been shown to reduce alcohol consumption, prevent methamphetamine-induced
CPP formation in rats and reduce fentanyl and oxycodone self-administration. Overall, these
findings suggest that altering the microbiota may impact addiction by affecting the brain and
altering mesocorticolimbic neurotransmitters. Further studies in this context can help to know the
effective factors and mechanisms of drug addiction and identify its treatment.

Keywords : Gut microbiota, Drug addiction, Dysbiosis, Mesocorticolimbic, Dopamine
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Background and Aim : Research has shown that drugs that contain narcotic and addictive
compounds can cause harmful effects on a person, and we have shown in this research that the
harmful effects of drugs and compounds are effective on the children of the next generation.
Anxiety disorders can develop following a single traumatic event or a highly stressful period.
Although different disorders under the anxiety disorder umbrella are defined by different
symptoms, they are often characterized by an exaggerated fear response to cues and contexts that
are not dangerous. The aim of this study was investigating the effect of nicotine abstinent on
anxiety behavior of the male offspring which assessed by elevated plus-maze (EPM) test.

Methods : In this study, nicotine was administrated to male and female rats over 30 days
(Img/kg/twice a day), following 10 days wash-out period. Then, male and female rats were mated
and offspring of them were divided into four group: control, maternal nicotine exposure (MNE),
paternal nicotine exposure (PNE) and maternal and paternal nicotine exposure (MNE+PNE). EPM
test was done on 60-days old offspring

Results : Data reported that open arm time decreased in MNE, PNE and MNE+PNE groups in
comparison to control group (P<0.001 for all groups). Open arm time increased in PNE and
MNE+PNE groups compared to MNE group (P<0.05). Analysis of results showed that open arm
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entries decreased in MNE, PNE and MNE+PNE groups in comparison to control group (P<0.001
for all groups). Locomotion results of this study displayed no statistical difference among
experimental groups (P>0.05).

Conclusion : Nicotine has been shown to have effects on anxiety and depression in both human
and animal studies. These studies suggest that nicotine usage in abstinent parents can modulate
anxiety behavior in male offspring.

Keywords : Nicotine, Anxiety, Male Rats, Offspring
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Background and Aim : Evidence for a different activation profile of the hypothalamic-pituitary-
adrenal (HPA) axis and its interaction with the endocannabinoid system and the reward system
(delay discounting) in different time-dependent periods and tetrahydrocannabinol (THC) doses is
not certain.

Methods : This study has a matched pair case-control design with multiple control groups.
Residual sampling was adopted to select two hundred sixty-four participants, who were divided
into three groups, including low dose group, medium dose group, and high dose group, and three
abstinence groups, using an optimal matching algorithm. Urine and saliva specimens were
analyzed using gas chromatography mass spectrometry and electrochemiluminescence.

Results : There was a direct relationship between THC with the area under the curve and the
cortisol awakening response in low dose group. The relationship was inverse in medium dose
group and high dose group. In all three groups, the diurnal cortisol slope declined as THC and
delay discounting increased. A significant cortisol spike was observed in high dose group at wake
up + nine h. A significant difference was noticed between abstinence groups and cannabis users in
the area under the curve, cortisol awakening response, diurnal cortisol slope (except in medium
dose group) and delay discounting indicators.

Conclusion : The failure of THC levels to affect cortisol reactivity indicators in medium dose
group and the significant afternoon cortisol spike in high dose group are scientific challenges in
understanding the exact THC mechanism in suppressing or stimulating the HPA axis that require
further investigation.

Keywords : Hypothalamic-pituitary-adrenal (HPA) axis, Tetrahydrocannabinol, Delay
discounting, Cortisol, Cannabis
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Background and Aim : Maintenance treatment with methadone and buprenorphine is used as the
most widely used drug treatment for opioid use disorders around the world and in our country.
Cognitive functions include a set of neurocognitive functions that play an important role in the
continuation of treatment, preventing craving and patient relapse. Although many studies have
addressed the effects of drug use and maintenance treatments on cognitive functions in men, few
studies have been designed and implemented on the cognitive functions of female addicts and their
comparison with men. This research was conducted with the aim of evaluating and comparing
cognitive functions in men and women under maintenance treatment with methadone and
buprenorphine.

Methods : This study is of Ex-Post Facto research. For data gathering, 60 addicted people who
were under maintenance treatment with methadone and buprenorphine in Semnan drug addiction
treatment outpatient clinics, were selected by available sampling method. They were divided into
4 groups (menx methadone or boprenorphine and womenx methadone or boprenorphine).
Cognitive flexibility, cognitive abilities and substance craving questionnaires were used to collect
data. Data were analyzed using multivariate analysis of variance test.

Results : According to the statistical analysis, there is no significant difference between men and
women undergoing maintenance treatment with methadone in terms of cognitive flexibility,
cognitive abilities and substance craving. There is no significant difference between men and
women undergoing maintenance treatment with buprenorphine in terms of cognitive flexibility,
cognitive abilities and substance craving. Also, there is a significant difference in terms of
cognitive flexibility, cognitive abilities and substance craving in addicts undergoing maintenance
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treatment with methadone and buprenorphine in both men and women, so that people under
maintenance treatment with buprenorphine obtained better grades.

Conclusion : Maintenance treatment with methadone and buprenorphine has similar results in
women and men with a history of substance use. Maintenance treatment with buprenorphine also
has better results compared to methadone on cognitive functions and craving in people under
treatment.

Keywords : buprenorphine. neurocognitive.treatment
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Transcranial Direct cranial current stimulation (tDCS) in behavioral
and Internet addiction : A review of efficacy, technical, and and
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Objective:Transcranial Direct current cranial stimulation (tDCS) has been applied as a technique
in the field of behavioral therapy. In this article, the articles and researches conducted in this field
are discussed in order to examine the issues related to Transcranial cranial direct current (tDCS),
its methodology and effectiveness for behavioral and behavioral therapy with the Internet. Method:
15 articles were selected from among 67 available articles, 3 articles were related to the effect of
Transcranial direct cranial current on the Internet and 12 articles were about the effect of
Transcranial direct cranial current stimulation (tDCS) on behavioral behaviors. Findings: The
results showed that transcranial brain movement using direct electric current (tDCS) has a
significant effect on behavioral inhibition of students with personality type A and behavioral
activation with personality type B. Conclusion: It is not yet possible to definitively comment on
the effectiveness of tDCS as a multi-treatment in behavioral and Internet-based behavioral therapy.
Small samples of different protocols and the length of the study period and lack of follow-up from
the original studies, but it can be used as a complementary treatment.

Keywords : Transcranial direct cranial current stimulation (tDCS), Behavioral addiction, Internet
addiction
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Background and Aim : Drug addiction is an important concern in the world. Reports demonstrate
that substance use disorder could influence genetic and environmental factors, and children of
addicts have a higher rate of psychopathology. Depression has become one of the most severe
psychiatric disorders and endangers the health of living beings all over the world. Depression leads
to morbidity, and has an incidence that ranges from 13.3% to 17.1% in the United States. A mild
depression episode manifests as sadness, anhedonia, and a feeling of worthlessness, whereas the
severe condition is classified by a recurring intention to commit suicide. Clinically, with the
unclear pathological mechanism and the inconsistent therapeutic effects, depression is considered
to be a heterogeneous disease. The goal of this study was investigating the effect of nicotine
abstinence on depression-like behaviors of the male offspring, which was assessed by Forced
Swim Test (FST).

Methods : In this study, male and female Wistar rats were used. All were administrated with

nicotine over 30 days (1mg/kg/twice a day), following a 10 days wash-out period. Offspring of
them were used in three distinct groups: maternal nicotine exposure (MNE), paternal nicotine
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exposure (PNE) and maternal and paternal nicotine exposure (MNE+PNE). The FST test was done
on 60-day-old offspring.

Results : Data showed that immobility time in the force swimming test (FST) increased in the
MNE group compared to the control group (P<0.001). Also, immobility time was enhanced in the
PNE group in comparison to the control group (P<0.001). Immobility time in FST increased in the
MNE+PNE group compared to the control group (P<0.001).

Conclusion : Nicotine has been shown to have effects on depression in both human and animal
studies. These studies suggest that nicotine usage in abstinent parents can modulate depression in
male offspring.

Keywords : Depression; Addiction; Nicotine; FST
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Introduction: Cannabinoids, both natural and synthetic, are a subject of scientific interest. Cannabis
is widely used, and its impact on health and the immune system is being studied. The
endocannabinoid system influences inflammation, including the Neutrophil to Lymphocyte Ratio
(NLR), which is a potential diagnostic tool. Our study investigates the connection between
cannabis use and NLR. Methods: Our systematic review was registered in Prospero
(#CRD42023463539). We searched six databases (PubMed, Scopus, Embase, PsycINFO, Web of
Science, and CINAHL Complete) for records in English from inception to February 10, 2023. We
included observational studies that measured the Neutrophil-to-Lymphocyte Ratio (NLR) in
cannabis users and control participants. We used the Newcastle—Ottawa Quality Assessment Scale
to assess the quality of the included studies. We selected a random-effects model, and the statistical
analysis was performed using Stata software version 17. Results: Out of a total of 3,902 records,
only five articles were selected for inclusion in the meta-analysis. All of these chosen studies
utilized a retrospective design. Furthermore, it's worth noting that all of the studies included were
of high quality, and based on the GRADE approach, the level of certainty in the evidence was
considered moderate. The analysis revealed a statistically significant difference in the NLR
between cannabis users and the control group, with cannabis users having a higher NLR (WMD:
0.41 [0.13, 0.69], 12: 0.00%). Additionally, there was no evidence of publication bias in these
studies. The analysis also extended to other markers, indicating that only the neutrophil count
(WMD: 0.66 [0.25, 1.12]), white blood cell count (WBC) (WMD: 1.17 [0.56, 1.78]), and monocyte
count (WMD: 0.11 [0.05, 0.16]) were found to be higher in cannabis users when compared to the
control group. Conclusion: Our systematic review and meta-analysis reveal that cannabis use may
affect NLR and hematologic parameters, suggesting a potential immune impact. Complex
associations exist, requiring further research. Schizophrenia and pro-inflammatory factors are
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discussed, highlighting the need for ongoing investigation into cannabis-related immune changes

and mental health.

Keywords : Neutrophil to Lymphocyte Ratio, NLR, Cannabis.
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In the Congress 60, how are the interactions of neural structures,
worldview and psyche considered for the purpose of treating drug
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Background and Aim : Various theories have been proposed to treat addiction. These theories
have emphasized the biological, psychological, and social aspects of addiction. So far, the theory
that has considered all dimensions of addiction and led to effective and useful interventions has
not been formed. One of the organizations that considered physiological, psychological, and social
aspects as a whole unit is the Congress 60. In this study, the interaction of neural structures,
worldview, and psyche in the treatment of drug users in Congress 60 is presented

Methods : Grounded theory methodology based on critical realism was used to arrive at this
theory. The data of the study included people treated from the Congress 60, texts, meetings,
images, allegories and metaphors that were collected through interviews (15 people), observation
and notes in the field (more than 1000 hours of attendance at the centers of the Congress 60),
investigation Texts (13 texts), CDs (40 CDs) available in the Congress 60 were obtained. These
data were obtained from the representatives of the Congress 60 across the country between 2021
and 2023. The analysis of these data was based on the recommended continuous comparison
method of Strauss and Corbin 2014 using MAXQDA 2020 software.
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Results : The core concept obtained is to Crossing the Minus -60? Zone. The main categories
include: "Changes in neural structures related to addiction”, "Changes in addictive worldview" and
"Changes in the user's psyche". The subcategories include the formation of addictive neural
structures, the formation of restored neural structures, the formation of an addictive worldview,
the formation of a treatment worldview, the abuser's psyche, and the psyche of the treated person.

Conclusion : Addiction treatment in the Congress 60 has been likened Crossing the Minus -60°
Zone. In order to overcome addiction, changes must be made in the three components of physical
structures, the person's addictive worldview, and the user's psyche, so that the person can get
treatment. Opium Tincture medicine is used to treat the body in the Congress 60. This drug is used
in a reverse manner in the context of time and reaches zero in 11 months. Simultaneously with the
changes in the body, the two components of light and positive sound are used together with healthy
thinking and experience in order to change the worldview of the drug abuser. With changes in the
consumer's body and worldview; The psyche that is driven by these two components goes towards
becoming healthy.

Keywords : Addiction, Congress 60, Theory
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Background and Aim : Addiction is one of the problems that humans face. Many theories have
been proposed to treat the biological aspects of addiction, but despite these theories, addiction is
still one of the problems of humanity. For this reason, there is a need for a new paradigm that
provides a new perspective on addiction. One of the organizations that seems to have proposed a
new paradigm in the biological dimensions of addiction is Congress 60. However, this paradigm
has not been fully investigated in research. This study seeks a deep understanding of the processes
in the underlying paradigm of this organization for the biological dimensions of addiction.

Methods : Grounded theory methodology based on critical realism was used to arrive at this
theory. The data of the study included people treated from the Congress 60, texts, meetings,
images, allegories, and metaphors that were collected through interviews (15 people), observation
and notes in the field (more than 1000 hours of attendance at the centers of the Congress 60),
investigation Texts (13 texts), CDs (40 CDs) available in the Congress 60 were obtained. These
data were obtained from the representatives of the Congress 60 across the country between 2021
and 2023. The analysis of these data was based on the recommended continuous comparison
method of Strauss and Corbin 2014 using MAXQDA 2020 software.
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Results : The core concept obtained is changes in body structures related to addiction. The main
categories include: "Destruction of drug abuser neural structures”, Reconstruction of neural
structures in the Congress 607, "Expert's Guide" and "Balance of neural structures after treatment™.

Conclusion : The core concept obtained is changes in body structures related to addiction. The
main classes include: "Destruction of drug abuser neural structures”, Reconstruction of neural

structures in the Congress 607, "Expert's Guide" and "Balance of neural structures after treatment™.

Keywords : Addiction, Congress 60, Neural Structures
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Background and Aim : Morphine is an addictive drug that overstimulates brain reward system
by inhibiting GABAergic neurons and increases the amount of dopamine in different areas
including the dorsal striatum. It can also induce conditioned place preference. Studies show that
glucocorticoid hormones increase to stress levels during morphine addiction. Receptors of these
hormones (MR and GR) exist on dopaminergic neurons. These receptors exert their effects through
genomic and nongenomic pathways. They affect the amount of dopamine in synaptic cleft and
play an important role in the tendency for drugs. One of the possible mechanisms of the effect of
MR and GR on dopamine levels can be through dopamine transporters (DAT). We investigated
the interaction between these receptors and DAT in the dorsal striatum.

Methods : The study was conducted on 120 male Wistar rats. They were placed in control and

treatment groups. The cannula was placed in the dorsal striatum and morphine dependency was

assessed through conditioned place preference (CPP) which consists of habituation, pre-

conditioning, conditioning and test phases. A week after stereotaxis surgery, all rats were placed
278



<vvv

a7 0D .

v S Oral & Poster Presentations

\L /" 5 12" Basic and Clinical Neuroscience Congress 2023
.. A i m— December 27-29, 2023 Tehran, IRAN

in CPP. It has three chambers, including A, B and C. Rats received morphine or saline in A and B
and the time spent in these chambers are recorded on pre-conditioning day. On the conditioning
day, morphine was injected subcutaneously at a dose of 10 mg/kg. Control groups received
spironolactone and RU38486 in doses of 10 and 100 ng/pl, corticosterone 10 ng/ul, and 5% DMSO
into dorsal striatum 30 minutes before saline. Treatment groups received the same doses 30
minutes before morphine. On the test day, the CPP score was evaluated and brain samples were
obtained for immunohistochemistry.

Results : Morphine induced conditioned place preference. Glucocorticoid and mineralocorticoid
receptors play a major role in morphine dependency in CPP model. DAT expression went through
changes during morphine dependency and receiving treatments. Corticosterone had an inhibitory
effect on CPP score and increased dopamine transporter protein during morphine addiction in
dorsal striatum.

Conclusion : Morphine can induce CPP. Inhibiting glucocorticoid and mineralocorticoid receptors
in dorsal striatum decreased the CPP score in test day; as long as increasing the amount of DAT
in synaptic cleft. It can be said that morphine induces CPP through MR and GR and one of the
possible mechanisms is changing the concentration of DAT. Surprisingly, corticosterone
decreased CPP score and increased DAT in this area; revealing that both stimulation and inhibition
of glucocorticoid and mineralocorticoid receptors attenuate the effect of morphine.

Keywords : Glucocorticoid receptors; Mineralocorticoid receptors; DAT; Dorsal striatum;
Morphine; Corticosterone
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Background and Aim : Morphine induces conditioned place preference, but the mechanisms and
the sites of its action are not completely clear. In general, addictive drugs target the brain reward
system, leading to euphoria and dependence through dopamine-enhancing mechanisms. New
studies show that glucocorticoids have receptors on dopaminergic neurons involved in reward and
play an important role in the drug use and reinstatement. The prefrontal cortex is part of the reward
circuit in the forebrain and has strong connections and interactions with different parts of the brain
in many complex behaviors associated with substance abuse. The medial prefrontal cortex (mPFC)
is considered an important part for cellular and molecular plasticity in addiction, and its anatomical
and functional connections with other areas show that while it affects the mesocorticolimbic
dopamine system, it also has a great effect on its dopamine levels. Glucocorticoid hormones in
addiction reaches to the stress concentration and affects the reward system through its receptors
and changes the amount of dopamine. One of the possible mechanisms of the effect of these
hormones on the amount of dopamine is through controlling the amount of dopamine transporter
protein (DAT) in the synaptic cleft. In our study, we investigated the interaction between
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glucocorticoid hormones and the level of dopamine and its transporter in mPFC in the conditioned
place preference model.

Methods : The study was conducted on 120 male Wistar rats. They were placed in control and
treatment groups. The cannula was placed in mPFC and morphine dependency was assessed
through conditioned place preference (CPP) which consists of habituation, pre-conditioning,
conditioning and test phases. A week after stereotaxis surgery, all rats were placed in CPP. It has
three chambers, including A, B and C. Rats received morphine or saline in A and B and the time
spent in these chambers are recorded on pre-conditioning day. On the conditioning day, morphine
was injected subcutaneously at a dose of 10 mg/kg. Control groups received spironolactone and
RU38486 in doses of 10 and 100 ng/pl, corticosterone 10 ng/ul, and 5% DMSO into mPFC 30
minutes before saline. Treatment groups received the same doses 30 minutes before morphine. On
the test day, the CPP score was evaluated and brain samples were obtained for
immunohistochemistry.

Results : Morphine induced conditioned place preference. Glucocorticoid and mineralocorticoid
receptors play a major role in morphine dependency in CPP model. DAT expression went through
changes during morphine dependency and receiving treatments. Corticosterone did not affect CPP
score and dopamine transporter protein during morphine addiction in mPFC.

Conclusion : Morphine can induce CPP. Inhibiting glucocorticoid and mineralocorticoid receptors
in mPFC decreased the CPP score in test day; as long as increasing the amount of DAT in synaptic
cleft. It can be said that morphine induces CPP through MR and GR and one of the possible
mechanisms is changing the concentration of DAT. Surprisingly, corticosterone did not show any
inhibitory or synergic effect on CPP score, as well as DAT concentration in mPFC tissue. As a
result, inhibition but not stimulation of glucocorticoid and mineralocorticoid receptors attenuates
the effect of morphine in mPFC.

Keywords : Morphine; Glucocorticoid; Mineralocorticoid; Conditioned place preference;
Dopamine; Large laboratory rat
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Attention (IA) is a thought-provoking construct in connection with substance use disorder (SUD)
theories, and limited empirical evidence has been shown. This review aims is to investigate the
relationship between IA and SUD, provide a summary of the current knowledge on this topic,
identify gaps in understanding, and propose directions for future research. The term " IA" refers
to the ability to sense and perceive the internal state of our body, including sensations related to
heartbeat, respiration and digestion. IA encompasses some processes including acquiring,
processing, and integrating bodily signals with external stimuli to affect the ongoing motivated
behavior. IA is believed to be disrupted as a result of substance use disorders. Substance abuse
further can have a damaging effect on the balance between interoception and exteroception. It can
cause an individual to become excessively focused on external stimuli, while reducing their ability
to perceive internal bodily sensations. The findings of a study indicated a decrease in 1A in addicted
patients in comparison to healthy controls, which may provide support for the hypothesis that
awareness of the interoceptive processes may be disturbed in addiction. Given that more than half
of individuals with SUD relapse within a year of treatment, a nuanced understanding of
interoceptive dysfunction within these disorders may facilitate targeted somatic interventions
aimed at reducing drug craving, use, and relapse. Substance abuse can have a detrimental effect
on the brain's ability to process interoceptive information. It can also affect the reward system and
lead to a decrease in sensitivity to natural rewards while increasing sensitivity to drugs. Those who
suffer from SUD tend to have an exaggerated perception of heart sensations, but their brain's
resources for processing these sensations are reduced. Research studies have found that patients
with various SUDs like alcohol, opioid, synthetic cannabinoid, or tobacco addiction, have a poorer
performance in the heartbeat tracking task when compared to healthy individuals. It has also been
observed that the Heartbeat perception scores of patients are associated with certain SUD-related
features such as drinking obsessions, craving sensations, or difficulty in identifying emotions. The
anterior part of the insula plays a crucial role in processing interoceptive cues. These cues are
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signals from the body that provide conscious access to subjective feelings. In drug users, these
cues become strongly associated with the rewards of drugs. Therefore, damage to the insula may
reduce the power of these conditioned stimuli to generate cravings. There is potential for new
therapies, such as mindfulness, interoceptive training, brain stimulation, or vagal nerve stimulation
to target interoception in the treatment of addiction. Studies have shown that these particular
interventions can lead to changes in the insular cortex, which is the main center for interoception.
Although there is arising interest in interoception in addiction research, further studies are required
to gain a better understanding of the role of interoception in SUD. Additionally, new methods
should be developed to investigate how individuals with addiction process and interpret internal
bodily sensations.

Keywords : Interoceptive Attention; Substance Use Disorder; Addiction
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Background and Aim : Over the course of recent decades, there has been a significant surge in
the prevalence of nicotine use and misuse within the adolescent demographic. The development
of neurotransmitter systems can be influenced by prenatal exposure to addictive substances, which
can subsequently lead to long-term alterations in pain sensitivity. It is obvious how important it is
to research how people perceive pain and any potential underlying causes. The aim of this study
was to investigate the effect of nicotine abstinence on the pain behavior of offspring which was
assessed by formalin test.

Methods : In this experimental investigation, nicotine was administered to both male and female
rats for a duration of 30 days, with a dosage of 1mg/kg given twice daily. This was preceded by a
10-day period of abstaining from nicotine administration, commonly referred to as a wash-out
phase. Subsequently, rats, both male and female, were mated, and the resulting progeny were
categorized into four distinct groups: control, offspring of mothers exposed to nicotine (MNE),
offspring of fathers exposed to nicotine (PNE), and offspring of both mothers and fathers exposed
to nicotine (MNE+PNE). Male offspring aged 60 days old were subjected to a formalin test. A
diluted solution of formalin (1% in saline) was subcutaneously injected into the dorsal region of
the right hind paw as a painful stimulus in this study. The duration of time that the animals devote
to licking the injected paw provides the outcome. There are two discernible periods characterized
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by increased licking behavior.: an initial phase that spans the initial 5 minutes following formalin
injection, and a subsequent phase that occurs between 20 and 30 minutes post-injection.

Results : The formalin test data revealed a significant increase in the number of paw-licking
behaviors exhibited by the MNE+PNE group during the acute phase, as compared to the MNE
group. During the chronic phase, there was a significant increase in the number of paw?licking
behaviors seen in both the PNE group and the MNE+PNE group, as compared to the control group
(P<0.001). The results of the data analysis indicated that there was no statistically significant
difference in the overall duration of paw licking seen in both the acute and chronic stages across
the various groups (p > 0.05).

Conclusion : Numerous investigations conducted on both human and animal subjects have
demonstrated the impact of nicotine on the perception of pain. These studies indicate that the
utilization of nicotine by parents who have refrained from its use can influence the way their
offspring respond to pain.
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Background and Aim : A specific learning disorder may cause academic success to be painful
for a child and often leads to discouragement, low self-esteem, chronic frustration, and disruption
of relationships with peers.

Methods : Current study investigates the effectiveness of clay therapy on self-esteem of children
with specific learning disorder(dyslexia). This research is a quasi-experimental study with pre and
post- tests and follow-up stages. First 30 children with specific learning disorder were selected
from a counseling center located in District 3 of Tehran. They were assigned randomly in to two
groups of 15 experimental and control groups. Clay therapy was conducted with the experimental
group during 11 sessions (90 min for each session) and the control group did not receive any
interventions and waited in the waiting list to receive the same intervention after the end of the
experiment. Then Coopersmith Self-esteem Inventory (SEI) were administered at post-test and
pretest and follow-up for the two groups. The obtained data were analyzed via repeated
measurement and Multivariate analysis of variance (MANCOVA).

Results : The results of analysis of covariance showed that there is a significant increase in self-
esteem compared to the control group.

Conclusion : Regarding the findings of present research, it seems that clay therapy can be utilized
as an effective and efficient therapeutic intervention to increasing self-esteem(p<0.05 effect size
0/54) in children with specific learning disorder. Also, it was shown that the effect of this
instruction was consistant even after 1/5 months.

Keywords : Self-esteem ,specific learning disorder, clay therapy
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Background and Aim : One of the hereditary characteristics proven in humans is blood groups.
Many biological scientists believe that the character, character, behavior, power, efficiency,
creativity and mood of each person depends on his blood type. Therefore, the present study was
conducted with the aim of comparing psychological tenacity and irritability in blood groups A, B,
and O.

Methods : This descriptive research is causal-comparative. The statistical population included all
students of Mazandaran University of Science and Technology in 2023. The sampling method was
available and the sample size was 60 people (20 people from each blood group A, B and O). Data
collection tools included Kubasa Psychological Tenacity Questionnaire and Irritability
Questionnaire. To analyze the data, multi-way analysis of variance and Tukey's post hoc test were
used.

Results : The findings showed that psychological toughness and its subscales (commitment,
control, challenge) do not differ significantly between blood groups A, B and O (P>0.05).
However, there is a statistically significant difference between excitability and its subscales in the
studied blood groups (P<0.05).

Conclusion : Researches have shown that in most cases there is a relationship between
psychological and personality traits and blood groups.

Keywords : Psychological Tenacity, Irritability, Blood Groups
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Background and Aim : Major depressive disorder (MDD) is a prevalent mental illness that is
diagnosed through questionnaire-based approaches; however, these methods may not lead to an
accurate diagnosis. In this regard, many studies have focused on using electroencephalogram
(EEG) signals and machine learning techniques to diagnose MDD.

Methods : This thesis proposed three frameworks for automatic EEG-based MDD diagnosis. In
the first framework, which is based on conventional machine learning methods, different types of
EEG-derived features were extracted using statistical, spectral, wavelet, functional connectivity,
and nonlinear analysis methods. The second framework is based on Dictionary learning
approaches and functional connectivity features. Firstly, a feature space of MDD and healthy
control (HC) participants was constructed via functional connectivity features. Next, dictionary
learning classification approaches such as Label Consistent K-SVD (LC-KSVD) and Correlation-
based Label Consistent K-SVD (CLC-KSVD) methods were