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Targeted delivery of nanoparticles to demyelinating lesions
in CNS for myelin protection and repair
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Introduction: Multiple sclerosis (MS) is a chronic inflammatory demyelinating disorder of the central nervous
system which develops in young adults. New drug development for MS clinical management focuses on both
neuroprotection and repair strategies and is challenging due to the poor ability to pass the blood-brain barrier, off-
target distribution, and the need for high doses. The changes in the extracellular matrix (ECM) components have been
documented in various neurological disorders, including MS. It has been shown that the expression of nidogen-1 is
increased in acute MS lesions. Laminin, an ECM component, forms a stable complex with nidogen-1 through a
heptapeptide (NIDPNAYV) in its structure. In addition, BBB disruption and fibrin deposition occur in MS lesions.
Coagulation factor XI1I1 binds to fibrin through a heptapeptide (NQEQVSP) in its structure.

Methods and Materials: Gold nanoparticles were chemically synthesized and modified with NIDPNAV and
NQEQVSP peptides to target the lesion area in mice brain demyelinated with lysolecithin (LPC). Myelin damage and
gliosis were measured using immunohistofluorescent.

Results: Here we showed that the peptide binding was specific to the injured area in LPC induced demyelinated
lesions. In vivo data demonstrated enhanced delivery of the peptide (NIDPNAV)-functionalized gold nanoparticles
(Pep-GNPs) in the lesion area compared to non-modified GNPs. In addition, Pep-GNPs administration significantly
protected myelin damage and reduced astrogliosis and microgliosis in the damaged corpus callosum following LPC
injection.

Conclusion: The results demonstrated the possibility of using Pep-GNPs as an effective approach to target and
treat lesions in patients suffering from MS.

Keywords: Peptide, Gold nanoparticle, Targeted delivery, Myelin protection, Multiple sclerosis
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Introduction: Traumatic brain injury (TBI) is one of the most prevalent causes of permanent physical and
cognitive disabilities. TBI pathology results from primary insults and a multi-mechanistic biochemical process, termed
as secondary brain injury. Currently, there are no pharmacological agents for definitive treatment of patients with TBI.
This article is presented with the purpose of reviewing molecular mechanisms of TBI pathology, as well as potential
strategies and agents against pathological pathways.

Search Method: In this review article, all available studies regarding molecular pathways of TBI and potential
therapies against these pathways were considered. Materials were obtained by searching PubMed, Scopus, Elsevier,
Web of Science, and Google Scholar. This search was considered without time limitation.

Results: Evidence indicates that oxidative stress and mitochondrial dysfunction are two key mediators of the
secondary injury cascade in TBI pathology. TBI-induced oxidative damage results in the structural and functional
impairments of cellular and subcellular components, such as mitochondria. Impairments of mitochondrial electron
transfer chain and mitochondrial membrane potential result in a vicious cycle of free radicals formation and cell
apoptosis. Results of some preclinical and clinical studies, evaluating mitochondria-targeted therapies, such as
mitochondria-targeted antioxidants and compounds with pleiotropic effects in TBI, are promising.

Conclusion: As a proposed strategy in recent years, mitochondria-targeted multi-potential therapy is a new hope,
waiting to be confirmed. Moreover, based on the available findings, biologics, such as stem cell-based therapy and
transplantation of mitochondria are novel potential strategies for the treatment of TBI; however, more studies are
needed to clearly confirm the safety and efficacy of these strategies.

Keywords: Traumatic brain injury, Oxidative stress, Mitochondrion, Antioxidant, Therapies
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Introduction: Patients with traumatic brain injury (TBI) often suffer from a wide range of physical and cognitive
disabilities. Oxidative stress-induced neuronal damage is the main injury mechanism in TBI. In recent decades, several
antioxidants have been evaluated to alleviate neuronal damage and improve brain function in TBI. This study is
presented with the purpose of reviewing antioxidant agents with potential neuroprotective properties in TBI.

Methods and Materials: In this review article, materials were obtained by searching PubMed, Scopus, Elsevier,
Web of Science, and Google Scholar. This search was considered without time limitation.

Results: Antioxidant supplementation is a potential treatment strategy, in which antioxidant agents directly lead
to the scavenging of reactive radicals or contribute to the induction of antioxidant defense system. Considering the
critical role of oxidative stress in the molecular mechanisms of TBI, researchers have introduced several agents with
antioxidant properties as potential candidates for the treatment of TBI. A group of agents such as, coenzyme Q10
(CoQ10), N-acetylcysteine (NAC), flavonoids, vitamin E, ascorbic acid, and omega-3 fatty acids has been reported
as neuroprotective agents in preclinical or clinical studies of TBI. Maintenance of blood-brain barrier stability,
reduction in edema and oxidative stress, and mitigation of cognitive insufficiencies have been reported as
neuroprotective features of these agents. Moreover, alleviation of symptoms, reduction in mortality, and improvement
of neurologic scores are the main findings of human studies.

Conclusion: Antioxidant supplementation may be a potential neuroprotective strategy against oxidative damage
in TBI patients. However, more studies are needed to clearly confirm the safety and efficacy of these agents.

Keywords: Traumatic brain injury (TBI), Antioxidants
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Introduction: Myocardial ischemic injury and acute myocardial infarction is a leading cause of morbidity and
mortality worldwide. The inflammasome, a multiprotein complex involved in the innate immune response, and its
associated cell-death process, pyroptosis, have emerged as critical players in the pathogenesis of myocardial ischemic
injury. The inflammasome is activated in response to diverse danger signals, and leads to the activation of caspase-1
and gasdermin and subsequent processing and release of pro-inflammatory cytokines interleukin (IL)-1p and IL-18.
Then, pyroptosis as a highly inflammatory form of programmed cell death is mediated by caspase-1/gasdermin and
involves the formation of plasma membrane pores, culminating in the release of danger-associated molecular patterns
(DAMPs) and cytokines, thereby propagating the inflammatory response. During cardiac disease, mitochondrial
dysfunction occurs, resulting in the release of mitochondrial DAMPs and the activation of NLRP3 inflammasome
signaling. Conversely, inflammasome/pyroptosis activation can also cause mitochondrial damage and impair
mitochondrial function, creating a vicious cycle of cellular injury. Additionally, the intricate interplay between the
inflammasome, pyroptosis, and mitochondria further exacerbates the damages in the presence of cardiovascular
comorbidities, such as hypertension, diabetes, obesity, and ageing. Preserving mitochondrial function, modulating the
inflammasome activation, or inhibiting pyroptosis, either by pharmacological or genetic manipulations, has recently
shown promising effects against ischemic injury. Understanding the complex interplay between the
inflammasome/pyroptosis axis and its connection to mitochondria may provide valuable insights into the development
of novel therapeutic strategies for myocardial ischemic injury and cardioprotection, especially in patients with
comorbidities. Unraveling the precise mechanisms underlying these interactions would facilitate the translation of
these findings into clinical applications.

Keywords: Myocardial ischemic injury, Pyroptosis, NLRP3 Inflammasome signaling
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Introduction: The role of gamma-aminobutyric acid (GABA) in attenuates insulin resistance (IR) in type 2
diabetic (T2D) patients and the reduction of the risk of IR in their offspring, and the function of GLUT4, IRS1 and
Akt2 genes expression were investigated.

Methodes and Materials: T2D was induced by high fat diet and 35 mg/kg of streptozotocin. The male and female
diabetic rats were then divided into three groups: CD, GABA, and insulin. NDC group received a normal diet. All the
animals were studied for a six-month. Their offspring were just fed with normal diet for four months. Blood glucose
was measured weekly in patients and their offspring. Intraperitoneal glucose tolerance test (IPGTT), urine volume,
and water consumption in both patients and their offspring were performed monthly. The hyperinsulinemic
euglycemic clamp in both patients and their offspring was done and blood sample collected to measure Hemoglobin
Alc (HbAlc). IRS1, Akt and GLUT4 gene expressions in muscle were evaluated in all the groups.

Results: GABA or insulin therapy decreased blood glucose, IPGTT, and HbAlc in patients and their offspring
compared to DC group. They also increased GIR in patients and their offspring. IRS1, Akt and GLUT4 gene
expressions improved in both patients in comparison with DC group. GABA exerts beneficial effects on IRS1 and Akt
gene expressions in GABA treated offspring.

Conclusion: GABA therapy improved insulin resistance in diabetic patients by increasing the expression of
GLUTA4. It is also indirectly able to reduce insulin resistance in their offspring possibly through the increased gene
expressions of IRS1 and Akt.

Keywords: diabetes, GABA, insulin resistance, offspring, hyperinsulinemic euglycemic clamp
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Dexamethasone release for hyaluronic acid microparticle
and gelatin hydrogel for sciatic tissue regeneration

Kazem Javanmardi (Ph.D)!, Hamideh shahbazi (M.Sc)?, Amirali Ebrahim Babaei (M.Sc)?", Ava Soltani Hekmat
(Ph.D)?%, Zahra Gholami (M.Sc)?, Ali Abbasi (M.Sc)?, Arash Goodarzi (Ph.D)?, Mehdi Khanmohamadi (Ph.D)3

1- Department of Tissue Engineering, School of Medicine, Fasa University of Medical Sciences, Fasa, Iran

2- Student Research Committee, Fasa University of Medical Sciences, Fasa, Iran

3- Skull based Research Center, Five Senses Health Research Institute, School of Engineering, Iran University of Medical Sciences, Tehran, Iran

Amirali Ebrahim Babaei: ebamirali@hotmail.com

Introduction: Biodegradable microparticle is a useful vehicle in the controlled release of bioactive molecules for
the practical use of the device in drug delivery, tissue engineering, and biopharmaceutical applications.

Methods and Materials: We developed dexamethasone (Dex) loaded in tyramine substituted hyaluronic acid
microparticle (Dex HA-Tyr Mp) by horseradish peroxidase (HRP) mediated crosslinking using the microfluidic device
as well as gelatin (Gela) with crosslinked with proanthocyanidin (PA) as a constructive hydrogel bed in the repair of
sciatic tissue.

Results: It was found that simultaneous usage of crosslinked Gela-based hydrogel and Dex HA-Tyr Mp improved
the physical properties of the hydrogel, including mechanical resistance and stability. Also, the designed composite
provides a sustained release system for Dex delivery to the surrounding environment which proved the applicability
of fabricated hydrogel composite for sciatic nerve tissue engineering and regeneration. The encapsulated cells were
viable and showed suitable growth ability and morphogenesis during the extended time of incubation in Gela-Ca-
PA/HA-Tyr Mp hydrogel compared to control conditions. Histological analysis revealed a significant increase in the
number of axons in injured sciatic nerves following treatment by Dex-loaded hyaluronic acid microparticle and Gela-
Ca-PA hydrogel buck compared to negative control groups.

Conclusion: In summary, the results showed that composite biodegradable microparticles containing Dex and
bulk Gela-Ca-PA are an effective approach for improving nerve regeneration in rats.

Keywords: Hyaluronic acid microparticle, Proanthocianate, hydrogelation, Dexamatasone release, Sciatic tissue
engineering

Oloel 55 5SLesls 5 (555l 58 0 SIS e 5 s 5 el G 0 SIS Gaany
5th International and 26th National Congress of Physiology and Pharmacology



https://koomeshjournal.semums.ac.ir/article-1-8943-fa.html
http://www.tcpdf.org

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-06 ]

VE-Y= el G39I9SLo b — 53558380 0 SIS ppasius 9 awuy 40l 0329 FD U — e
PO INSI @ o Ty Blgl Ol g (md 190 b yolko (30 30 46190
Sguo 31929 » AL T Iy 3 S igo (miliuw (5 3 S5

'Ph.D) 4Lt 45 ! Ph.D) Slas dess ! (PH.D) L5 Jolew o a ' (PD.D Candidate) s ,18™ 215 o2

Il e S ol S Ky psle olKiils s o STyl 5o iy gy il o sl Sl 55,0 — )

vsheibani2@yahoo.com  :dlud aay

25U 55358 9 50l oo Jolas (Byb 310,10 ()b alidlo g 6ol 1 (hio slavoly mdygo b yolo ag2lge i S
G ol 50 (Slgy(mas 9 (558, O 4 2o Wilgi o0 (MS) Hobo I (laer 20,105 o0 gl plailiny w1 (goteo
yn Sud b aslllas (pl(nl pls asciud (Suij adgl oyl Ol ST (6 y20 5 yiden (Ulg2r gi 45wy (o0 S5 4 090 (S35
(Wi 31 gy V=YY 39 31 395 50 adndd VAS) MS g (5,10, g (s mFcider jlans 9 b 53, TY) yolo (1850 (g0 0 B puao Ol 5
b ol Glg g P (3053538 (o o (§ 20 S 2

3 Plowe Jumiliy i 612 Morphine+MS g V+MS (Morphine Vehicle (V) MS Control glaeg 5 by yug, 9 3lgo
o )8 1,8 ooyl 0,90 LTP sl g ol gud CAL 4l

O Pl eelb MS Lo,5 Jizo 1y (Barly-LTP) pl20g; won Y gb Cugli Gl copud ja0 b jolo (po 30 a4 lgo laasdly
9 Uiy Lol 08,5 o 1y adgl LTP gl MS s s 5 33 50Le b yo (5030 agelgo s alsl LTP (slis g oLl FEPSPS puSileo
Bl 03955 it Jitenss S s 3,55 Jizko Ty (FEPSPS) (gilgo (o5 25 i 50 bl (5eS3tee
1Sy LaS YU Ky y25 glasad 3 1) FEPSP oo (ials /0 gl sizxie (oS 55 09,5 55 9 wintile

aol 53 pwliow G JSs 2 MS b s )i 53 (md)y90 b jolo (po 30 dgrlge &5 oy 4 ol &1 Lo 56 S Azt
2135 g0 shre T Glazgi 5 SAlg 10 uaT gean CAL

PBaulo)] Sy (g0 ¢ ol (62239 JSb ¢ )0Lo I (210 ¢ po 1 gualS (o319

Ol 5351 SLesls 5 (555050008 0 SIS Gaadtit 5 s 5 (lall s 0 SIS Gaany
5th International and 26th National Congress of Physiology and Pharmacology



https://koomeshjournal.semums.ac.ir/article-1-8944-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-06 ]

Koomesh -Volume 25, supplement Phypha26 Congress - 2023

Chronic maternal morphine exposure and early-life
adversity induce Impairment in synaptic plasticity of
adolescent male rats

Maysam Fadaei-kenarsary® (Ph.D Candidate), Khadijeh Esmaeilpour! (Ph.D), Mohammad Shabani® (Ph.D), Vahid
Sheibani® (Ph.D)

1- Neuroscience Research Center, Institute of Neuropharmacology, Kerman University of Medical Sciences, Kerman, Iran

Vahid Sheibani: vsheibani2@yahoo.com

Introduction: Maternal morphine exposure has negative consequences for learning and memory in the offspring.
Maternal Separation (MS) can cause behavioral and neuropsychiatric problems later in life. It seems that adolescents
are more susceptible to the effects of early life stress; evidence for the combinatory effects of oral chronic maternal
morphine exposure and MS in the CA1 area of the hippocampus in the male adolescent offspring not found. Therefore,
this study aimed to evaluate the effects of chronic maternal morphine consumption (21 days before and after mating,
and gestation), and MS (180 min/day from postnatal day (PND) 1-21) on the synaptic plasticity of male offspring in
mid-adolescence.

Methods and Materials: Control, MS, Vehicle (V), Morphine, V+MS, and Morphine+MS groups for in vivo field
potential recording from the CAL area of the hippocampus were tested.

Results: The current results demonstrated that chronic maternal morphine exposure impaired the induction of early
long-term potentiation (early-LTP). MS impaired average fEPSPs, induction of early-LTP and maintenance. Chronic
maternal morphine exposure in combination with MS impaired the induction of early LTP but did not deteriorate
maintenance and the average field excitatory postsynaptic potentials (fFEPSPs) measured in two hours. Prepulse
facilitation ratios remained undisturbed and 1/0 curves showed decreased fEPSP slopes at high stimulus intensities in
combinatory group.

Conclusion: We concluded that chronic maternal morphine exposure in combination with MS negatively affects
synaptic plasticity in the CAlarea in male adolescent offspring.

Keywords: Morphine, Maternal Separation, Synaptic Plasticity, Rat
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Evaluation of synergistic effects of Piperine with Memantine
Iin reducing depression signs in a model of depression-
induced with corticostron in rat and BDNF expression

Amin Ataie™
1- Babol University of Medical Sciences, Department of Toxicology and Pharmacology, Babol, Iran

Amin Ataie: ataieamin@yahoo.com

Introduction: There are some studies about antidepressant effect of piperine and this study is about synergistic
effect of Piperine and Memantine in a model of depression-induced with corticostron in rats.

Methods and Materials: Sprague Dawley male rats divided in 4 groups of 5; 1) Negative control which no drug
was injected and received only vehicle. 2) Positive control received only corticostron 20mg/kg for three weeks.3) rats
received corticostron and Piperine (10 mg/kg) for three weeks. 4) Rats received corticostron and Piperine (10 mg/kg)
and Memantine (3 mg/kg) for three weeks. At the end of the drug treatments (3 weeks), the forced swimming test and
the Plus-Maze test and Open field test have been done. Data analysis has been done by One-way ANOVA test with P
value <0.05.Also for gene expression study of rat brain we have used real-time PCR method.

Results: The results of water swimming test and plus-maze have shown there are a significant difference between
corticostron+piperine+Memantine group and corticostron+piperine group (p value<0.05). Also gene expression study
revealed an increase in expression of BDNF gen in piperine-corticostron and piperine-Memantine-corticostron group
compared with corticostron alone group and piperine-corticostron-Memantine group and piperine-corticostron group
(P<0.05).

Conclusion: Piperine and Memantine can decrease depression and anxiety and increased BDNF expression
significantly and a synergistic effects of Piperine and Memantine has been observed.

Keywords: Piperine, NMDA, Depression, Corticostron, Memantine
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The effect of alcoholic extract of Artemisia annua Leaf on
insulin signaling pathway in liver of high-fat
diet/Streptozotocin-induced type 2 diabetic mice
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1- Department of Toxicology and Pharmacology, Faculty of Pharmacy, Mazandaran University of Medical Sciences, Sari, Iran
2- Department of Physiology, School of Medicine, Mazandaran University of Medical Sciences, Sari, Iran

Forouzan Sadeghimahalli: sadeghi.f.ph@gmail.com

Introduction: Artemisia annua L. is an antidiabetic plant that was reported to exhibit an improving effect on insulin
resistance in type 2 diabetes conditions but its cellular mechanisms was unclear. So, this study aims to explore the
role of Artemisia annua extract in PI3K (phosphatidylinositol 3-kinase)/ AKt (serine/threonine kinase protein B)
signaling pathway in liver of high-fat diet (HFD)/Streptozotocin (STZ)-induced type 2 diabetic mice.

Methods and Materials: Mice were randomly divided into groups: control, untreated diabetic mice, diabetic mice
treated with various doses (100, 200, 400 mg/kg) of alcoholic extract of Artemisia annua and metformin for 4 weeks.
Type 2 diabetes was induced by feeding high-fat diet and low dose of STZ injection. After experiment duration, all
mice were sacrificed following a deep anesthesia to measure the level of blood glucose, insulin, homeostasis model
assessment of insulin resistance index (HOMA-IR), and liver tissues were isolated for to detect m-RNA expression of
PI3K and Akt in insulin signaling pathway.

Results: Metformin significantly reduced the blood level of glucose, insulin and HOMA-IR in treated diabetic
mice compared to untreated diabetic mic. Alcoholic extracts of this plant markedly reduced hyperglycemia,
hyperinsulinemia, HOMA-IR in treated diabetic mice compared to untreated diabetic mice. In addition, they could
up-regulate the expression of PI3K and AKt m-RNA in liver tissues in diabetic mice. Doses of 200 and 400 of extract
were similar to metformin effect on AKt and PI3K m-RNA expression.

Conclusion: The alcoholic extract of Artemisia annua ameliorated insulin resistance and increased insulin
sensitivity via activation of PI3K/AKTt signaling pathway in diabetic liver. So, it can be a suitable alternative treatment
with fewer complications to synthetic antidiabetic drugs to improve insulin resistance in type 2 diabetes condition.

Keywords: Artemisia annua, type 2 diabetes, insulin resistance, PI3K/AKt signaling
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Cinnamaldehyde as a protective factor of the cardiovascular
system via nitric oxide supply in aged rat
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Introduction: progressive growth of the world’s senile population and cardiovascular diseases are the most leading
causes of death in the elderly implying that cardiovascular aging itself may be a major risk factor for the phenomenon.
Many of these pathophysiological processes are modulated in the nitric oxide (NO) system and nitric oxide metabolite
is frequently used for the treatment of the disease. Cinnamon is not only the most popular spice used worldwide but
also widely used in traditional and modern medicines as a hypoglycemic, hypolipidemic, antioxidant, and
anticoagulant. In this study, the effects of Cinnamaldehyde on NO metabolite in heart and aorta 13-month rats were
investigated.

Methods and Materials: A total of 20 male Wistar rats at 12 weeks were randomly divided into two groups; aging
animals: received a standard diet, cinnamaldehyde animals: a standard diet plus cinnamaldehyde ingestion 20 mg/kg
daily by gavage. After 10 months of treatment the rats were anesthetized, a blood sample for the count was taken then
the aorta and heart were isolated. The heart was weight and both tissues were immediately transferred to -80° for nitric
oxide metabolite (nitrite+nitrate=NOXx) and oxidative stress analysis. NOx and oxidative stress/lipid peroxidation
(TBRS) were measured by griess and TBA reaction respectively.

Results: We observed that cinnamaldehyde consumption significantly increased NOx concentration in the heart
(median 59.01 [50.29-80] vs 43.36 [28.32-47.53], p<0.001) and aorta (median: 66.1 [50.47-76.46] vs 43.17 [22.47-
52.47], p<0.01) compared with control while lipid peroxidation remained unchanged with advance age. In the aorta,
the NOx concentration had a negative correlation with heart weight in two groups especially in cinnamaldehyde
animals (r=-0.66, p<0.05). Blood count in all animals was similar.

Conclusion: Therefore, cinnamaldehyde without hematologic adverse effects could be useful in the prevention of
some cardiovascular events associated with oxidative damage along with aging.

Keywords: Cinnamaldehyde, rat, nitric oxide metabolites, aging
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Protective Effect of Pomegranate Seed QOil against D-
Galactose-Induced Aging in Rats
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1- Pharmacological Research Center of Medicinal Plants, Mashhad University of Medical Sciences, Mashhad, Iran

2- Dept. of Pharmacology, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran

3- Dept. of Internal Medicine, Faculty of Medicine, Imam Reza Hospital, Mashhad University of Medical Sciences, Mashhad, Iran

Mohammad Taher Boroushaki: boroushakimt@mums.ac.ir

Introduction: Aging is a natural phenomenon which can cause changes in most organs and cells. Numerous
mechanisms including oxidative stress and free radical generation is involved in the progression of the aging process.
Pomegranate seed oil (PSO), has different therapeutic properties including antioxidant and anti-inflammatory effects.
In this research, the effect of PSO against D- galactose-induced aging is investigated.

Methods and Materials: D-galactose, 500 mg/kg, injected subcutaneously (S.C.) to induce aging in rats. Animals
in treatment groups received PSO, 0.4 and 0.8 ml/kg intraperitoneally (i.p.). After 42 days, behavioral test was
evaluated by passive avoidance (PA). Then animals killed, blood samples collected by cardiac puncture, and brain
and liver removed. Levels of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) measured in
serum. Malondialdehyde (MDA) and thiol contents of brain and liver homogenized tissue samples were determined.

Results: D-galactose increased lipid-peroxidation in liver and brain tissues as well as elevation of ALT, AST, but
the level of thiol contents decreased in homogenized tissues. Both doses of PSO attenuated d-galactose-induced injury
in liver and brain by decreasing ALT, AST, MDA and elevation of thiol content. The PA test showed that PSO
increased the latency time to enter the dark chamber compared to the control group.

Conclusion: PSO decreased D-galactose-induced aging in rats via prevention of oxidative stress. This effect may
be related to the presence of various compounds and their anti-oxidant properties, which is found in PSO.

Keywords: Aging, Lipid peroxidation, Oxidative stress, Pomegranate seed oil
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The Effect of Melatonin in Diffuse Axonal Injury: A Clinical
Trial
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Introduction: Neuroprotective effect of melatonin in traumatic brain injury (TBI) has been shown in many animal
studies. This clinical trial was designed to investigate the effect of melatonin on neurological outcome in diffuse
axonal injury (DAI).

Methods and Materials: Seventy male patients 18-60 years with moderate to severe DAI admitted within the first
4 hours of injury were randomly divided into control and melatonin groups. The melatonin group received orally 3
mg melatonin at the time of admission, and it continued until the 15th day consecutive in addition to standard
treatment. Glasgow coma scale (GCS) assessment was performed at the time of admission, fifteen days after injury
and the day of discharge, while functional independence measure (FIM) and Glasgow coma scale (GOS) at the time
of admission and the third and sixth months after injury.

Results: There was significant difference in GCS between the control and melatonin groups at fifteen days post
injury and GCS increased in the melatonin group (P<0.01). There was an increase in GOS and FIM scores in the
melatonin group compared to the control group at three and six months after DAI (P<0.05). This score increased in
the melatonin group at six months after injury compared to three months after injury (P<0.001). Unlike the control
group, no death occurred in the melatonin group.

Conclusion: The findings of this study showed the treatment of melatonin could probably improve neurological
outcome in male patients with DAI. A study with larger sample size is needed to confirm the efficacy of melatonin in
DAI. The mechanism of the effect of melatonin in DAI will be examined in a future study.

Keywords: Melatonin; Neurological Outcome; Diffuse Axonal Injury; Glasgow coma scale; Functional
Independence Measure
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Multipotential and Systemic Effects of Stem Cells Following
Traumatic Brain injury (TBI)
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Introduction: In last years, the using of mesenchymal stem cells (MSCs) has been proposed as a new approach in
neurological disorder such as traumatic brain injury (TBI). Producing of inflammatory agents by TBI, elicit an
inflammatory response that conducts to other systems of body, such as heart, liver, lung, and kidneys. This study, the
using of oral mucosal mesenchymal-derived stem cells (OMSCs) after TBI in improvement of inflammatory and
oxidative stress agents of these organs evaluated.

Methods and Materials: 24 male rats were randomly located in groups follows as: sham, TBI, Vehicle (Veh) and
stem cell (SC). OMSCs were injected intravenously 1 and 24 hours after TBI. Inflammatory and oxidative stress of
these tissues were measured and evaluated 48 hours after TBI.

Results: TBI caused an increase in level of interleukin-1p (IL-1p), interleukin-6 (IL-6), malondialdehyde (MDA)
and carbonyl protein (PC) of these tissues compared to sham group. Superoxide dismutase (SOD), total antioxidant
capacity (TAC), catalase (CAT) and interleukin-10 (IL-10) decreased after TBI. The use of OMSCs after TBI reduced
the rate of changes in IL-1p, IL-6, MDA, PC, SOD, TAC, CAT, and IL-10 in all these tissues.

Conclusion: Application of OMSCs after TBI can decrease inflammation and oxidative stress of heart, liver, lung,
and kidneys tissues leading to the reduction of damage. Therefore, this method can be evaluated in the TBI patients
in future studies.

Keywords: Traumatic brain injury, Oral mesenchymal stem cells, Lung, Heart, Kidney, Liver
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The role of dopamine receptors in mediating the effects of
deep brain stimulation on seizure severity and learning and
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Introduction: Deep brain stimulation (DBS) has gained attention as a novel therapeutic approach for patients with
refractory epilepsy, but its mechanism of action is not fully understood. DBS may exert its anti-seizure effects by
modulating the function of certain neuromodulators such as dopamine. In this study, the role of dopamine receptors
in mediating the effects of DBS on seizure severity and learning and memory impairment in a kindling model of
seizures was investigated.

Methods and Materials: First, a chemical kindling model using pentylenetetrazol (PTZ) or electrical kindling was
induced in animals. In the DBS treating groups, DBS with tonic (1 Hz) or phasic (100 Hz) patterns was applied to the
ventral tegmental area (VTA) of animals at 5 minutes, 6, 24, and 30 hours after the last kindling stimulation or PTZ
injection. Its effects on seizure severity, learning and memory (in Barnes and Y-maze tests), kindling-induced
potentiation, and synaptic currents in the CA1 hippocampal region were examined.

Results: Only stimulation with tonic pattern showed anti-seizure effects. Tonic stimulation reduced the working
memory impairment in kindled animals and restored the changes in synaptic inhibitory and excitatory currents in
pyramidal neurons of the ventral hippocampal region to control values. These effects were not observed when
haloperidol was injected intraventricularly into brain before tonic stimulation.

Conclusion: Tonic pattern stimulation in the VTA has anti-seizure effects and improves seizure-induced
impairment in learning and memory. At least a part of these effects is mediated through the activation of Do-like
dopamine receptors.

Keywords: epilepsy, seizure, deep brain stimulation, dopamine receptors, ventral tegmental area
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Role of Rabies glycoprotein thorns in synaptic strength of
hippocampus

Mohammad Sayyah'", Soheil Ghassemi', Tara Asgari!, Hadi Mirzapour Delavar!, Hamid Gholami Pourbadie?,
Christophe Prehaud?, Monique Lafon?

1- Department of Physiology and Pharmacology, Pasteur Institute of Iran, Tehran, Iran

2- Institut Pasteur, Unité de Neuroimmunologie Virale, UMR 3569, CNRS, Paris, France

Mohammad Sayyah: sayyahm2@yahoo.com

Introduction: Rabies is caused by the rabies virus. This virus is a neurotropic virus. The structure of rabies virus
consists of five proteins. Glycoprotein G is one of these proteins that creates a part of the spines on the external surface
of the virus, and by connecting and fusing with the cell membrane, it causes the virus to enter the nerve cell. A part
of the carboxyl end of glycoprotein G changes the function of the host cell by activating the intracellular signaling
cascades and therefore, determines the virulence of the rabies virus. In this symposium, we will review the results of
investigating the effect of this glycoprotein on both short-term and long-term synaptic plasticity in the perforant
pathway in the hippocampus. For this purpose, using 3rd generation viral vectors, we inserted the glycoprotein gene
into the rat hippocampus and after expressing the gene in the pyramidal cells, we measured the synaptic strength in
the dentate gyrus. Rabies virus glycoprotein facilitated both short-term and long-term synaptic plasticity. This finding
creates a new window on how the rabies virus affects brain function.

Keywords: Rabies, Glycoprotein thorns, Synaptic strength, Hippocampus
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The influence of acute restraint stress on social ranks:
possible role of nitergic neurons

Zeinab Parvin™ (Pharm.D), Gila Behzadi® (Ph.D)
1- Department of Physiology, School of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran

Zeinab Parvin: zeinab.parvin@gmail.com

Introduction: Social hierarchy greatly impacts physical and mental health, but the relation between social
hierarchy and anxiety and the underlying neuronal mechanisms remains unclear. To note that, an increase in the
number of nitergic neurons in the paraventricular nucleus (PVN); at the origin of the HPA-axis, supraoptic nucleus
(SON); regulating hemostasis impairment, and basolateral amygdala (BLA); center of fear and anxiety, after induction
of acute restraint stress (ARS). In the present study, the effect of ARS upon these nitergic neurons was investigated
in two categories of social ranks: dominant (Dom) and subordinate (Sub) subjects.

Methods and Materials: The tube test was used to determine the social hierarchy status of home-caged sibling
male Wistar rats. Anxiety-like behavior in the open-field test (OFT) and elevated plus-maze (EPM) in Dom and Sub
groups (n=7 each), were assessed before and one day after induction of ARS (1 hour). Immediately, after ARS, Dom
and Sub (n=3 each) underwent NADPH-diaphorase histochemical technique. The total number of NADPH-positive
neurons in PVN, SON, and BLA nuclei were counted in six sections/ animal.

Results: Before and one day after stress, Dom had significantly higher anxiety-like behaviors compared to Sub
group, with a lower percentage of open arm time (*) and number of entries (*) in the EPM and center time (*) in the
OFT. ARS induced a significant increase in the density of neurons expressing NADPH-d in the PVN (*), SON (**)
and BLA (**) in both Dom and Sub group in comparison to their intact counterparts. Our data elicits significantly
higher number of nitergic neurons in Dom, before and after stress in the PVN (**,*), SON (**,*), and BLA (***,*)
compared to Sub group (*= P<0.05, **=P<0.01, ***=P<0.001).

Conclusion: Upon the present experimental results, NO may involve in heightening anxiety-like behavior as
observed in Dom rats.

Keywords: Social hierarchy, Acute restraint stress, Anxiety, Nitric oxide, Social status, Histochemistry, Rat
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Neuroprotective Peptides: A New Approach to Treating
Ischemic Stroke
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Hamid Madanchi: hamidmadanchi@yahoo.com

Introduction: With an increase in human longevity, the incidence of degenerative diseases related to aging is also
rapidly increasing, including Alzheimer’s disease, Parkinson’s disease, cancer, stroke, amyotrophic lateral sclerosis,
and osteoporosis. Ischemic stroke continues to be one of the leading causes of death and disability in the adult
population worldwide. The currently used pharmacological methods for the treatment of ischemic stroke are not
effective enough and require the search for new tools and approaches to identify therapeutic targets and potential
neuroprotectors. Today, in the development of neuroprotective drugs for the treatment of stroke, special attention is
paid to peptides. Peptides are a unique class of pharmaceutical compounds with high potency, clear specificity, low
immunogenicity, biocompatibility, mild action, and no side effects. Today, in the development of neuroprotective
drugs for the treatment of stroke, special attention is paid to peptides that act in several key areas: (1) in blocking the
cascade of pathological processes caused by the restriction of blood flow to the brain tissues, (2) in preventing repeated
violations of the blood supply to the brain and complications that aggravate the course of the disease, and (3) in
restoring nerve tissue and brain function after ischemia. Some of the peptide drugs can contribute to the restoration of
brain functions after acute cerebrovascular accidents (stroke). Namely, peptide action is aimed at blocking the cascade
of pathological processes caused by a decrease in blood flow to the brain tissues. Different groups of peptides have
therapeutic potential in ischemia. For example, small interfering peptides (IPs) that block protein—protein interactions
(PPI) such as synthetic R1-Pep (SETQDTMKTGSSTNNNEEEKSR) and PP2A-Pep (FQFTQNQKKEDSKTSTSV)
peptides, and cationic arginine-rich peptides (CARPSs) with a combination of various neuroprotective properties such
as polyarginine peptides R18D and R18, shuttle peptides that ensure the permeability of neuroprotectors through the
blood-brain barrier (BBB) (H-Gly-Cys-Phe-OH tripeptide), and synthetic peptides that mimic natural regulatory
peptides and hormones such as synthetic adropine, dynorphin A, Glucagon-Like Peptide-1, Semaglutide, Liraglutide,
and Semax. Here we mention some of the most important features of neuroprotective peptides and their mechanism
of action in the prevention and treatment of strokes and give examples for each of them.

Keywords: Peptides, Neuroprotective Peptides, stroke, shuttle peptides, cationic arginine-rich peptides, small
interfering peptides
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Novel cellular and engineering approaches to the treatment
of traumatic spinal cord injury
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Sahar Kiani: skiani2536@gmail.com

Introduction: Spinal cord injury (SCI) is a devastating condition that can lead to temporary or permanent changes
to the cord’s normal motor, sensory and autonomic function, resulting in calamitous neurological deficiency and
disability. The current pharmacological and physiotherapy interventions have limited regenerative capacity. However,
new biological therapies including pharmacological therapy, immunotherapy and engineered scaffolds can be
combined with stem cell therapy to enhance its therapeutic effects. Neural stem cells (NSCs) one of the applicable
candidates for current approach. Tissue engineering is another approach that integrates scaffolds, autologous cells,
and growth factors. It is an encouraging development in the treatment of SCI which aims to replace and restore the
anatomical and functional structure of the damaged spinal cord. The path of our research over fifteen years has shown
that NSCs derived from endogenous sources were employed in cell-based therapies and combination of these cells
with engineered scaffolds increased the cell therapy efficacy.

Keywords: Spinal cord injury (SCI), Neural stem cells (NSCs), Tissue engineering
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Comparative Investigation of Synaptic Potentiation in
CAJ1 Region along the Longitudinal Axis of the
Hippocampus in Normal and Kindled Rats
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Iran

4- Department of Physiology, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran

Maryam Sharifi: my.sharifi89@gmail.com

Introduction: Recent research has provided mounting evidence that the hippocampus is not a homogenous
structure but instead consists of distinct neural circuits that exhibit longitudinal variation in their anatomical and
functional properties. Investigating neuronal plasticity under both normal and disease conditions, such as epilepsy,
along this axis of the hippocampus, may offer critical insights into the specific neural circuits affected by seizures.

Methods and Materials: In this study, we investigated the electrophysiological properties of Schaffer collateral-
CAL pyramidal neuron synapses in different dorso-ventral regions of the hippocampus. Longitudinal coordinates were
used to define the position of the synapses. To assess basal transmission, we analyzed input/output curves, while short-
term plasticity was measured by recording field excitatory postsynaptic potentials (FEPSPS) in response to paired-
pulse stimulation at three different inter-pulse intervals (20 ms, 80 ms, and 160 ms). Long-term plasticity was
evaluated using primed burst stimulation (PBS), which induced changes in synaptic strength.

Results: We found that both control and PTZ-kindled rats displayed differences in basal synaptic strength between
the dorsal and ventral hippocampus. Additionally, in control groups, the paired-pulse ratio (PPR) showed a systematic
reduction from the dorsal to the ventral hippocampus, as well as long-term potentiation (LTP) was most pronounced
in the dorsal hippocampus and decreased gradually in the intermediate and ventral regions of the hippocampus.
Interestingly, PTZ-kindled rats exhibited impairments in both short-term facilitation and long-term potentiation across
all three hippocampal regions, with no significant difference in synaptic plasticity between them.

Conclusion: Our results suggest that seizures eliminate the regional difference between the dorsal, intermediate,
and ventral parts of the hippocampus, resulting in similar electrophysiological activity in three regions in kindled
animals.

Keywords: Field potentials, Seizure, PTZ kindling, Hippocampus
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Effect of cinnamon extract on gene expression of GLUT1
and 3 in male adult rats with cognitive impairment induced
by intracerebroventricular injection of streptozotocin
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Introduction: Alzheimer's disease is the fifth leading cause of death for people over 65 years old and has no
definitive treatment until now. The biologically active compounds of cinnamon extract have been shown to have
preventive and therapeutic potential for neurological diseases. The goal of this study was to investigate the effect of
oral administration of Cinnamon cassia extract on GLUT 1 and 3 gene expression in the (AD) rat model.

Materials and Methods: Twenty-eight adult male Sprague-Dawley rats (280+£20g) were divided into four groups
(n=7), control, cinnamon (200 mg/kg for 14 days), STZ (4 mg/kg, i.c.v., 10uL) and STZ+cinnamon. The level of
GLUTs mRNA expression was assessed by the Real time-PCR method. The obtained data in each step were analyzed
in SPSS software ver 23. In all cases, a significance level of P <0.05 was considered to compare the data.

Results: GLUT1 and 3 gene expression in the STZ group were increased compared to control and cinnamon, while
consumption of oral cinnamon modulated the gene expression.

Conclusion: It seems that cinnamon extract (orally) modulated the gene expression of the STZ-icv AD model and
may have ameliorating effects in the progression of Alzheimer's disease.

Keywords: Alzheimer's disease, Cinnamomum cassia, Streptozotocin, GLUT, Gene expression
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Effect of insulin on learning and spatial memory in male
adult rats with cognitive impairment induced by
Intracerebroventricular injection of streptozotocin

Elham Sajadi (Ph.D. student)**, Javad Sajedianfard (Associate Professor)!, Mahnaz Taherianfard (Professor)*
1- Department of Basic Science, School of Veterinary Medicine, Shiraz University, Shiraz, Iran

Elham Sajadi: e.sajadi90@gmail.com

Introduction: Alzheimer’s disease (AD) is a prevalent central nervous system disease with no definitive treatment.
Since the diminished hippocampal insulin signaling leads to memory impairment, probably insulin resistance is linked
with Alzheimer's disease (AD). The goal of this study was to investigate the effect of intracerebroventricular
administration of insulin in the AD rat model.

Methods and Materials: Twenty-eight adult male Sprague-Dawley rats (280+£20g) were divided into four groups
(n=7), control, insulin 5 mIU/5pL (icv for 14 days), STZ (4 mg/kg, i.c.v., 10uL) and STZ+insulin. Learning and spatial
memory of rats evaluated by Morris water maze. The obtained data in each step were analyzed in SPSS software ver
23. In all cases, a significance level of P <0.05 was considered to compare the data.

Results: The performance of animals in the STZ group was decreased compared to control and insulin, while
consumption of icv insulin improves the performance of animals in the MWM test.

Conclusion: According to these data, it seems that insulin (icv) improves the function of the STZ-icv AD model
and maybe has therapeutic effects against the AD progression.

Keywords: Alzheimer Diseases, Insulin, Streptozotocin, Spatial memory, MWM
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Trimethyltin chloride as a neurotoxin induces Alzheimer's
disease in neurodegenerative studies.
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3- Department of Physiology, Faculty of Medicine, Guilan University of Medical Sciences, Rasht, Iran

Samira Malekzadeh: samira_malekzade @yahoo.com

Introduction: Trimethyltin (TMT) is a potent neurotoxicant that causes cognitive impairment, behavioral changes,
and neurodegeneration in the limbic system, cerebral cortex and hippocampus. It causes learning and memory deficits
in animal models. TMT alters the expression of presenilin 1, an amyloid precursor protein (APP) that play a key role
in the pathophysiology of Alzheimer's disease (AD) and induces dementia in experimental AD model .

Methods and Materials: In this study, 40 male Wistar rats weighing 220+20 gr with available food and water ad
libitum condition, were randomly divided into five groups including; Control, Sham and three dosages of TMT 1,2,3
(8, 12, 15 mg/kg). Behavioral changes and hippocampal degeneration were assessed three weeks after TMT injection.
The data were analyzed using one-way ANOVA and Tukey analysis with SPSS (Chicago, IL, USA) software.

Results: Several behavioral changes occurred immediately after TMT injection, including numbness, mild
temporary transient paralysis in one leg, and withdrawal. After a few days, the aggressive behavior was evident in
such a way that they stand on their hind limbs and attack the other party with quick hand movement, which led to
minor injuries and bleeding. After two weeks, loss of appetite and inability to find food was observed, which led to
severe weight loss. Note that all these symptoms are more pronounced at the higher dose (12, 15 mg/kg). In the
microscopic study of histological parameters, the loss of neural cells significantly increased at a dose of 12 and 15
mg/kg (P<0.001).

Conclusions: TMT in a dose-dependent manner causes neurotoxicity, neuronal loss, learning and memory
impairment. Repeating the injection dose on the third day helps to improve Alzheimer's disease modeling in large
laboratory rat. TMT is used to better understand the mechanism of AD and AD treatment in scientific research.

Keywords: Trimethyltin, Alzheimer's disease, Dementia, Animal model
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Low ionizing radiation improved proliferation of stem cells
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Stem cell therapy used in many branch of medicine, drug industry and regenerative medicine. X-ray and high level
of radiation induces apoptosis, reactive oxygen species (ROS) production, and genotoxic stress like double-strand
breaks (DSBs) in deoxyribonucleic (DNA). Although, low ionizing radiation (IR; about less than 1 Gray) increased
the differentiation of stem cells repair DSBs in DNA. In addition, low level radiation to adipose mesenchymal stem
cells (ADSCs) increased Stat3 expression and decreased g-H2AX and Rad51 at 24 hours after radiation. Due to tissue
sensitivity against radiation, even low dose in patients, especially the blood system and hematopoietic stem cells, it
has become a European Research Network priority. Furthermore, low dose radiation especially in gut and brain
increased ROS, superoxide dismutase 2 (SOD2), and activation of nuclear factor kappa-light chain- enhancer of
activated B cells (NFkB). Stem cell have multipotent capacity to differentiation cells and migrated into host cells. The
long term therapy of stem cell could effective in mild brain injury. Injection of stem cells into the cerebrospinal fluid
(CSF) significantly decrease the number of hippocampus dark neurons, enhanced synaptic plasticity, improved the
spatial memory, and decreased apoptosis in the CA1 region hippocampus. Evidence shows that enhancing stem cell
differentiation with radiation is a powerful tool for stem cell engineering. Direct radiation has too many side effects.
Determining the appropriate dose of radiation stimulates the maximum differentiation of stem cells and greatly reduces
the genotoxic effects. lonizing radiation has been used as a powerful tool in cancer treatment for years. Irradiation to
stem cells, against direct radiation, can reduce its adverse effects.

Keywords: Stem cell, radiation, cerebrospinal fluid, apoptosis
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Could one-milligram daily folic acid supplementation
change the intensity of the disorder in outpatients with
depression who use citalopram?
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Introduction: Low serum folate level was related to the higher prevalence of depressive disorders .This study
aimed to assess the effect of folic acid (1mg/day) on the intensity of depression symptoms .

Methods and Materials: This randomized-controlled clinical trial was registered to the Iranian Registry of Clinical
Trials (IRCT20180115038373N1). The study was conducted at the Zanjan Haft-Tir Clinic, Zanjan, Iran. Twenty-four
outpatients with major depression (a Beck Depression Inventory (BDI) score higher than 15 and a Hamilton depression
rating scale (HDRS) score higher than 10 at enrolment) were randomly assigned to two groups. Both groups received
citalopram (20mg/day) as their standard treatment. The intervention group received folic acid supplements
(Img/daily). The folate levels of serum, BDI, and HDRS scores were measured. The measurements were conducted
before the intervention and in 45 and 90 days of follow-ups .

Results: The serum level of folate was increased for the intervention group. The HDRS and BDI Scores were
reduced significantly in both groups after 90 days of follow-up. There were no significant differences between the two
study groups in the reduction of depression scores. In the intervention group, the decrease in HDRS score was
negatively correlated to the increase in serum folate level .

Conclusion: The use of 1mg/d folic acid was not significantly effective in the reduction of depression symptoms
in patients with major depression.

Keywords: Folate, Depressive disorder, Citalopram, Supplement, Blood Folate Level
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Introduction: Various mechanisms are involved in vincristine neuropathy (including activation of oxidative stress,
inflammation, etc.). Honey's antioxidant-rich composition and ketotifen's anti-inflammatory effects could potentially
improve the performance of the nervous system. This study sought to explore the potential of honey and ketotifen to
prevent neuropathic pain induced by vincristine in mice.

Materials and methods: Eighty-one male mice, weighing between 25 and 35 grams, were randomly divided into
nine groups (saline, vincristine, honey 5, 10, 20 mg/kg, IP; ketotifen 2, 4, 8 mg/kg, IP; and honey 5mg/kg plus ketotifen
2mg/kg, IP) and treated for 25 days. Different doses of honey and ketotifen were injected three days before the
vincristine. On the fourth day, vincristine (1 mg/kg, IP) was injected. Then the honey and ketotifen treatment was
continued for 3 days. After that, animals have 3 days for rest. The next day, hot plate test performed. This 7-day cycle
was repeated 3 times for all groups. On day 25, blood samples were collected for MDA and TAC estimation.

Result: The results indicated a significant protective effect of different doses of honey and ketotifen on vincristine-
induced neuropathic pain. Treatment with both honey and ketotifen didn’t have a significant protective effect. Also,
treatment with honey (5mg/kg, IP) and ketotifen (8mg/kg, IP) could significantly increase the TAC level. Additionally,
treatment with honey (20mg/kg, IP) and ketotifen (2mg/kg, IP) together, could significantly decrease the MDA levels.
Interestingly, treatment with both honey and ketotifen significantly changed both biomarkers levels.

Conclusion: Honey and ketotifen alone and together were effective in preventing vincristine-induced neuropathic
pain, but the mechanism could not be completely attributed to the suppression of oxidative stress.

Keywords: Vincristine, Neuropathy, Honey, Ketotifen, Oxidative stress
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Introduction: Heart failure following ischemic injuries, by reducing cardiac output, reduces blood supply to other
organs and induces damage to them. Nesfatin-1, as an adipocrine peptide, with antioxidant and anti-inflammatory
effects in brain tissue might also reduce cardiac injuries in heart failure.

Methods and Materials: 36 male Wistar rats were divided into 3 groups of control (CTR), nesfatin-1 (Nesf-1),
heart failure (HF) and heart failure+nesfatin-1 (HF+Nesf-1). Heart failure was induced by subcutaneous injection of
130 mg/kg isoproterenol in four consecutive days. 28 days after the last injection, Nesfatin-1 (10 mg/kg, ip) was
injected into the subjects for 5 days. Heart weight to body weight ratio, Ejection Fraction (EF) and Fractional
shortening (FS) as heart functional indices (by echocardiography), cardiac fibrosis (Masson trichrome staining),
histological changes (H&E staining) and serum cTnl (ELISA) were evaluated.

Results: Cardiac function in HF group showed a significant decrease compared to CTL group (P<0.001).
Treatment with nesfatin-1 increased these indices compared to HF group (P<0.05). The serum level of cTnl in HF
group was significantly higher than the control group (P<0.01), and this level was evidently decreased in HF+Nesf-1
group (P<0.05). The amount of cardiac fibrotic tissue in HF rats was clearly higher than healthy rats (P<0.001), that
in HF+Nesf-1, the accumulation of collagen fibers decreased significantly compared to the HF group (P<0.05).
Destructive tissue changes in HF+Nesf-1 rats were clearly reduced compared to the heart failure group.

Conclusion: It seems that Nesfatin-1 has cardioprotective effects by improving tissue destructive changes,
reducing cardiac fibrosis and increasing left ventricular contractility and can reduce the damage caused by
isoproterenol.

Keywords: Heart failure, Nesfatin-1, Cardiac function, Isoproterenol
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Preparation of self-nano emulsifying drug delivery system
(SNEDDs) of flutamide and evaluation of its intestinal
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Introduction: Flutamide is a non-steroidal anti-androgen drug that is used to treat prostate hypertrophy and
androgen-dependent prostate cancer. This drug has low solubility and high permeability and belongs to class Il of
Biopharmaceutical classification system. The aim of the presents study was preparing flutamid loaded self
nanoemulsifying drug delivery system (SNEDDS), to determine and to compare the intestinal permeability of
flutamide loaded SNEDDS formulation and flutamide solution using the single pass intestinal perfusion (SPIP)
method .

Methods and Materials: SNEDDS formulations were designed and prepared using different percentages of oil,
surfactant and cosurfactant. Physicochemical characteristics of SNEDDS formulations including droplet size, poly
dispersity index and zeta potential were evaluated.

SPIP technique was applied to determine intestinal permeability. A jejunal segment of 10 cm was isolated and
cannulated in both ends. Either flutamide solution or flutamide SNEDDS dispersion was perfused through the
cannulated segment. Outlet perfusates were collected every 10 min to 90 min and were analyzed by HPLC.
Permeability coefficients (Peff) were calculated and compared.

Results: The composition of optimized SNEDDS was Mygliols;, 10%, Transcutol P 30% and Tween 20, 60%.
The mean droplet diameter, polydispersity index and zeta potential of optimized SNEDDS formulation were
respectively; 120.5 nm, 0.168 and -15.5 mV. The mean effective permeability coefficients of flutamide solution was
found to be 0.0177 £ 0.0025 cm/min and the mean effective permeability of flutamide loaded SNEDDS dispersion
was found to be 0.02523 + 0.0029 cm/min. Statistical evaluation using t-test showed that the intestinal permeability
of flutamide in SNEDDS formulation is significantly increased in comparison with its solution (P < 0.05).

Conclusion: SNEDDS is suitable for the delivery of Flutamide according to observed increase in intestinal
permeability and solubility of the drug, which could consequently enhance the oral bioavaibility.

Keywords: SPIP, flutamide, SNEDDs, effective intestinal permeability
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Introduction: Gliclazide, a sulfonylurea specifically used for the treatment of non-insulin-dependent diabetes
mellitus, exhibits low oral bioavailability due to its poor aqueous solubility and first pass metabolism. The aim of the
present study is to develop, prepare and evaluate the physicochemical characteristics of gliclazide loaded solid lipid
nanoparticles (SLN) and to determine and to compare the intestinal permeability of gliclazide loaded SLNs and free
gliclazide using the single pass intestinal perfusion (SPIP) method in rat.

Methods and Materials: Solid lipid nanoparticles (SLN) were designed and prepared using different proportions
of formulation components. Physicochemical characteristics of formulations including droplet size, poly dispersity
index and zeta potential, encapsulation efficiency, drug loading and drug release were evaluated. SPIP technique was
applied to determine intestinal permeability. Both free gliclazide and gliclazide loaded nanoparticles were perfused
through a cannulated segment of rat jejunum. Outlet perfusates were collected every 10 min to 90 min and were
analyzed by HPLC. Permeability coefficients (Peff) were calculated and compared.

Results: The optimized SLN formulation consists of 300 mg stearyl alcohol, 330 mg Brij 58 and 70 mg Transcutol
P. Droplet size and PDI of optimized formulation were 81 nm and 0.13 respectively. The encapsulation efficiency of
optimized SLN was 87.5 % and it has released more than 90 % of its drug content during 20 hours. The effective
intestinal permeability of free gliclazide and gliclazide loaded SLNs were 1.34 x 10 “*and 2.78 x 10 cm/s. Therefore
loading in solid lipid nanoparticles led to a significant increase in intestinal permeability of gliclazide.

Conclusion: Solid lipid nanoparticles could be considered as promising tools for oral delivery of gliclazide
according to appropriate physicochemical properties and observed increase in its intestinal permeability which could
consequently enhance its oral bioavailability.

Keywords: Gliclazide, Solid lipid nanoparticle, Permeability, SPIP
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Introduction: Resveratrol is a natural phenolic compound widely found in plants. Previous studies have suggested
its neuroprotective role in cerebral ischemia due to its anti-oxidative, anti-inflammatory, and anti-apoptotic activities.
Intranasal administration of resveratrol increases its brain transfer ability, therapeutic efficacy and safety.We aimed
to examine the therapeutic potential of intranasal administration of resveratrol in rats with cerebral ischemia.

Method and Materials: Thirty-nine male rats were divided into three groups: the sham group, which exposed to
only surgical stress; the vehicle and resveratrol groups, which received intranasal vehicle or 50 mg/kg resveratrol for
7 days following middle cerebral artery occlusion (MCAO). The wire hanging tests and infarct volume were assessed.
Matrix metalloproteinase-9 (MMP-9), nuclear factor-kappa beta (NF-xB), B-cell lymphoma protein 2 (Bcl-2), and
BCL2 associated X (Bax) mMRNA expression levels were analyzed.

Results: Intranasal resveratrol-treated rats had lower cerebral infarct volume than vehicle-treated rats. Rats treated
with intranasal resveratrol had significantly better performance in the wire-hanging test than the vehicle group.The
resveratrol group had lower MMP-9 and NF-kB expression than the vehicle group, while Bax and Bcl-2 expression
did not alter.

Conclusion: Intranasal administration of resveratrol exhibits neuroprotective effects on ischemic stroke by
inhibiting the NF-kB-dependent inflammation and MMP-9-dependent BBB breakdown.

Keywords: Ischemic stroke, Resveratrol, Intranasal administration, MMP-9, NF-xB
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Effects of Intranasal Administration of Resveratrol on the
Neurobehavioral Function, BBB Integrity, Edema and
Infarct Volume of the Brain in Rat Model of Brain Ischemia
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1- Behbahan Faculty of Medical Sciences, Behbahan, Iran
2- Clinical Neurology Research Center, Shiraz University of Medical Sciences, Shiraz, Iran

Farzaneh Karimi: farzanehkarimi@behums.ac.ir

Introduction: Ischemic stroke (IS) generally occurs when a vessel in the brain becomes blocked by thrombi or
emboli, reducing the supply of oxygen and blood to the brain. Resveratrol (3,4,5-trihydroxystilbene) is a phenolic
compound with anti-apoptosis, anti-inflammatory, and antioxidant activities. This study used the middle cerebral
artery occlusion (MCAOQ) model to investigate the effects of resveratrol intranasal treatment on brain ischemia.

Methods and Materials: Fifty-four male rats were divided into three groups: the sham-operated group, which was
exposed to only surgical stress; the vehicle and resveratrol groups, which received intranasal vehicle or 50 mg/kg
resveratrol for 7 days following MCAO. The modified neurologic severity scores at 2 hours, 72 hours, and 7 days
after MCAO were examined. Evans blue extravasation was applied to assess blood brain barrier (BBB) disruption.
Infarct volume was also measured in addition to the brain water content measurement.

Results: Intranasal treatment with resveratrol for 7 days after brain ischemia improved neurobehavioral function,
BBB disruption, cerebral edema, and infarct volume.

Conclusion: Intranasal administration of resveratrol can be an alternative treatment method for ischemic stroke.

Keywords: Ischemic stroke, Resveratrol, Intranasal administration, BBB disruption, edema
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The effects of high-intensity interval training on oxidative
stress indices in the hippocampus following ethanol
consumption in male rats.

Sara shirazpour ( Ph.D) !, Gholamreza Sepehri (Ph.D)"%, Farahnaz Taheri(Ph.D)?, Azadeh Shahrokhi raeini(Ph.D) %,
Mostafa Zangiabadi(D.V.M)3, Sara Sheikhi(D.V.M) 3

1- Department of Physiology, School of Medicine, Kerman University of Medical Sciences, Kerman, Iran
2 -Institute of Neuropharmacology, Neuroscience Research Center, Kerman University of Medical Sciences, Kerman, Iran
3- Veterinary Medicine Student, School of Veterinary Medicine, Shahid Bahonar University of Kerman, Kerman, Iran

Sara shirazpour: shirazpour1400@gmail.com

Introduction: Studies have shown that exercise improves memory and alcohol consumption impairs memory. But
so far, no study has been conducted on the effect of high-intensity interval training on memory following ethanol
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 ethanol consumption in male
rats.

Methods and Materials: Male rats were divided into 4 groups: SAL (salin, 1ml/day), ET (ethanol, 1ml/day), EX
(exercise) and ET+EX (ethanol and exercise). SAL, ET and ET+EX groups received intragastric gavage, 5 days a
week in the first month and 3 days a week in the second month. EX and ET+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.

Results: ET group showed a significant increase in MDA level (P<0.001) compared to SAL group, whereas a
significant decrease in MDA level (P<0.001) was shown in EX group compared to SAL group (P<0.05). ET+EX
group showed significant decrease in MDA level compared to ET levels (P< 0.05). No significant difference in NO
and GPX activity among groups. TAC levels in ET group decreased compared to SAL group (P<0.001) and exercise
could significantly increase TAC levels in ET group (P<0.001).

Conclusion: Based on our findings, we conclude that High intensity interval exercise following the consumption
of Ethanol 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: Ethanol, High-intensity interval training, Memory, Stress oxidative
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Investigating the effect of feet electrical stimulation with
an intensity of 0.2 milliamperes on the inhibition of epilepsy
In newly pentylenetetrazol kindled rats

Nahid Khodayari (M.Sc)™, Nastaran Roshd Rashidi (Ph.D)?, (Ph.D)!
1- Department Of Physiology, Faculty of Medicine, Arak University of Medical Sciences, Arak, Iran

Nahid Khodayari: khodayari.nahid1994@gmail.com

Introduction: Previous results have shown that feet electrical stimulation with a frequency of 3 Hz and a
stimulation intensity of 0.2 mA can inhibit the process of kindling in rats. However, this type of electrical stimulation
has no effect on kindled rats. The purpose of this research is to investigate a new type of electrical stimulation with a
frequency of 100 Hz and an intensity of 0.2 mA on the control of newly developed epilepsy by pentylenetetrazol in
rats.

Methods and Materials: Standard PTZ kindling model was induced by PTZ injection (37.5 mg/kg), 13 times at
intervals of every 48 hours. To investigate sezure behaviors in animals, their behavior was evaluated up to 20 minutes
after drug injection. To this end, male Wistar rats were assigned to 3 groups of animals including control, the group
that received 20 minutes of feet electrical stimulation at an intensity of 0.2 and a frequency of 3 Hz and the group that
received 20 minutes of feet electrical stimulation at an intensity of 0.2 and a frequency of 100 Hz.

Results: This results showed that the feet electrical stimulation with an intensity of 0.2 milliamps and a frequency
of 100 Hz significantly delayed the onset of the 2nd stage of seizures (p<0.05) and increased the time required to reach
the 5th stage of seizures (p<0.05). While it had no effect on the stage of attack and the time duration that rats spend
in stage 5.

Conclusion: Our findings showed that foot electrical stimulation with intensity of 0.6 and frequency of 100 Hz
compared to electrical stimulation with intensity of 0.6 and frequency of 3 Hz and 20 minutes can make inhibition in
rats kindled with pentylenetetrazol.

Keywords: Epilepsy, electrical stimulation, PTZ
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Investigating the histological, behavioral and molecular
effects of astaxanthin on MCAO stroke model in rats
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4- Community Medicine Department, Lorestan University of Medical Sciences, Khorramabad, Iran

Mehrnoush Moghaddasi: m_moghaddasi@hotmail.com

Introduction: Stroke is one of the main causes of disability and death in the world. Oxidative stress and
exocytotoxicity play a key role in the pathophysiology of stroke. The purpose of this study was to investigate the
effects of astaxanthin, a strong antioxidant, on complications caused by stroke.

Methods and Materials: In this study, 60 male Wistar rats were divided into 5 groups as follow: the sham group
(vehicle), the ischemic control group (vehicle), and the ischemic groups treated by three dosages of astaxanthin (25,
45, and 65 mg/kg). In the ischemic groups, middle cerebral artery occlusion (MCAQ) method was performed. Thirty
hours after the surgery, the animals were assessed behaviorally. Then stroke volume, biochemical, and molecular
studies were carried out.

Results: The obtained results indicated that astaxanthin could significantly reduce stroke volume, neurological
deficits, and lipid peroxidation. Moreover, it was able to restore total oxidant status (TOS) and caspase 3 level to the
normal level. The activity of antioxidant enzyme glutathione peroxidase (GPX), and the expression of GPX and
catalase genes, which were reduced after ischemia, were increased. Furthermore, astaxanthin decreased the augmented
pro-apoptotic gene Bax and restored the reduced Bcl2 expression to the normal level.

Conclusion: In the mentioned cases, astaxanthin showed a dose-dependent effect. In the present study, the dose
of 45 astaxanthin showed the greatest protection against tissue damage and neurological defects. More studies are
required to better understand the precise mechanism of astaxanthin.

Keywords: Astaxanthin, Gene expression, Middle cerebral artery occlusion, Neurological deficit, Stroke
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Investigating the time interval between the injection of
different doses of nicotine and the onset of body tremors in
rats
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Introduction: One of the known effects of high doses of nicotine on the body is tremor. Usually, various indicators
are evaluated, including the duration of the tremor and the intensity of the tremor. At the same time, the time interval
between the application of nicotine and the onset of tremors has not been evaluated. Therefore, in the present study,
the time interval between the injection of different doses of nicotine and the onset of body tremors in rats will be
investigated.

Methods and Materials: In the present investigation, 4 groups of 6 male Wistar rats were divided and nicotine was
injected intraperitoneally with doses of 0.5, 1, 1.5 and 2 mg per kilogram of body weight for each group. Then, the
time interval between the injection and the onset of tremor was analyzed and compared based on seconds.

Results: The results showed that with the increase of the injection dose, the time interval until the onset of tremors
became shorter and this trend was decreasing from the dose of 0.5 mg/kg to the dose of 1.5 mg/kg (P<0.05). While
the measured time interval between the dose of 1.5 mg/kg and 2 mg/kg did not show a significant difference.
Conclusion: The results showed that different doses of nicotine, in addition to the well-known effects of duration of
tremors and intensity of tremors, which are usually evaluated in different studies, also affect the duration of tremor
onset. It can be evaluated that this dose-dependent process is effective at lower doses.

Keywords: Nicotine, tremor, rat
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The role of chemokines in Cardiovascular Diseases and the
therapeutic effect of curcumin on CXCL8 and CCL2 as
pathological chemokines in atherosclerosis

Najmeh Afshari pour', Mahdiyeh Hedayati-Moghadam™?, Yousef Baghcheghi*
1- Student Research Committee Jiroft University of Medical Sciences, Jiroft, Iran
2 - Department of Physiology, School of Medicine, Jiroft University of Medical Sciences, Jiroft, Iran

Mahdiyeh Hedayati-Moghadam: bio_ph85@mums.ac.ir

Introduction: Curcumin as a vegetative flavonoid has effective protective and therapeutic role in the most of
adversity conditions such as oxidative stress, inflammation. Remedial properties of this component have been reported
in the different chronic diseases including cancers (myeloma, pancreatic, breast, colorectal), vitiligo, psoriasis,
neuropathic pains, inflammatory disorders (osteoarthritis, uveitis, ulcerative colitis, Alzheimer) cardiovascular
disorders, and diabetes. Cardiovascular disorders contain atherosclerosis and atherosclerosis clinical manifestation or
cardiac disorders such as stroke and myocardial infarction (MI) are main worldwide reason of mortality. Different
studies showed that level and activity of inflammatory and non-inflammatory chemokines and chemokine receptors
have changed in cardiovascular disease which had highlighted first in this review. Actually, alteration in chemokines
secretion and chemokine receptors possess a main important role in pathophysiology of disturbances which associated
with heart and vessels. Chemokines as cytokines with low molecular weight (8—-12 kDa) mediate white blood cells
(WBC) chemotactic reactions, vascular cell migration and proliferation that induce endothelial dysfunction,
atherogenesis and heart hypertrophy. A lot of studies reported that curcumin could be advantageous in attenuation of
cardiovascular diseases via anti-inflammatory effects and redress of chemokines secretion and chemokine receptors.
We present these studies with focus on two chemokines CXCL8 (IL-8) and CCL2 (chemo-attractant protein-1 or
MCP-1).

Conclusion: Further studies are needed to determine the exact curcumin effects mechanism on the chemokines
regulatory activities in the cardiovascular system, as well as chemokine-based therapies.

Keywords: Curcumin, Cardiovascular disorders, CCL2, CXCL8, Angiotensin
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Isolation of Mucosal and Bulbar Olfactory Ensheathing
Cells Based on a Novel Approach

Fatemeh Tirgar'™ (Ph.D), Zahra Azizi? (Ph.D), Mahmoudreza Hadjighassem®? (M.D, Ph.D)

1- Department of Neuroscience and Addiction Studies, School of Advanced Technologies in Medicine, Tehran University of Medical Sciences,
Tehran, Iran

2- Department of Molecular Medicine, School of Advanced Technologies in Medicine, Tehran University of Medical Sciences, Tehran, Iran

3- Brain and Spinal Cord Injury Research Center, Neuroscience Institute, Tehran University of Medical Sciences, Tehran, Iran

Fatemeh Tirgar: serah086@yahoo.com

Introduction: In addition to being frequently used in transplant studies, olfactory ensheathing cells (OECs) within
the olfactory mucosa (OM) and olfactory bulb (OB), may be used as carriers to deliver therapeutic agents to specific
target areas. These cells that encompass the unmyelinated axons of the olfactory neurons, have an accessible source
for isolation, high migratory capacity and ability to secrete anti-inflammatory and neurotrophic factors. The mentioned
features making them reasonable candidates for cell therapy. Although recent advancements in OEC isolation
techniques heralded a new era in the field, the viability rate and efficacy of purification are still need to be considered.
The most widely used OEC isolation strategies can be classified according to their adhesive properties, especially for
isolating OECs from the OB. Considering the invasive nature of harvesting OECs from the human OB, highly efficient
purification from the OM may be clinically beneficial.

Methods and Materials: In this study, we isolated and compared OECs from both OB and OM of rat, due to their
different adherence characteristics. By immunocytochemistry and western blot analysis, specific markers of OEC cells
were identified with NGFRp75 and S100p antibodies. OECs morphology and viability were tracked over time using
microscopy and MTT assay.

Results: We discovered that using our proposed strategy, OECs can be purified from the OM as efficiently as the
OB. OECs from both sources exhibited high levels of NGFRp75 and S100p expression, although the S100p expression
was higher in OEC preparations derived from the OM (P<0.05). Furthermore, there was no significant difference in
cell viability between the two sources.

Conclusion: Therefore, OECs extracted from the OM are obtained in a non-invasive manner and are clinically
suitable for transplantation studies.

Keywords: Olfactory ensheathing cells, Cell purification, Olfactory bulb, Olfactory mucosa
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Renoprotective effects of early- and late remote ischemic
preconditioning against acute kidney injury induced by
iIschemia- reperfusion
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1- Department of Biology, School of Science, Shiraz University, Shiraz, Iran.
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Introduction: Ischemic acute kidney injury is a clinical syndrome with a rapid impairment of kidney function. It
leads to the accumulation of end products of nitrogen metabolism and creatinine in the patient's blood. Remote
ischemic preconditioning is one of the safe methods of reducing damage to kidney cells and tissue with potential
therapeutic effects. The aim of this study was to investigate the renoprotective effects of early and late remote ischemic
preconditioning (rIPreC) methods against renal functional disorders and tissue damage induced by ischemia
reperfusion.

Methods and Materials: 28 Male Sprague-Dawley rats were divided into four groups (n=7 per group); Sham
group, the ischemia- reperfusion (I/R) group that in this group renal pedicles were clamped for 60 minutes, in early
and late rIPreC+I1/R groups, respectively, 30 minutes and 24 hours before the inception of renal ischemia, four similar
cycles of ischemia (5 min) and perfusion (5 min) were applied on the left femoral artery, followed by 24 hours of
reperfusion. In order to evaluate kidney function, creatinine and urea nitrogen concentrations were measured in plasma
and urine samples. Finally, histological assessments and statistical analyzes were also performed.

Results: The results showed that renal I/R led to an increase in renal functional disorders and kidney tissue
damage. Early and late rIPreC methods caused significant decrease (P<0.01) in the concentration of creatinine and
urea nitrogen in plasma and urine, as well as reducing kidney tissue damage.

Conclusion: In general, our findings revealed that both early and late rIPreC methods reduce renal functional
disorders and kidney tissue damage after IR, but the late riPreC method is more effective. Their protecting mechanisms
are different from each other.

Keywords: Acute kidney injury, Ischemia/reperfusion, early remote ischemic preconditioning, late remote
ischemic preconditioning
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Protective effect of vitamin C on sperm parameters in mice
treated with melphalan
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Introduction: L-sarcolysin or melphalan is one of the chemotherapy drugs that, despite its widespread use in the
treatment of some cancers, has cytotoxic effects on the male reproductive system, which may lead to infertility. This
study was conducted to investigate the effect of vitamin C on sperm parameters in rats treated with melphalan.

Materials and Methods: In this experimental research, 24 adult male NMRI mice (with an average weight of 35.56
* 1.04 gr) were divided to the control, vitamin C (100 mg/kg daily), melphalan (5 mg/kg daily) and melphalan +
vitamin C groups and treated through intraperitoneal injection for 28 days. 24 hours after the last treatment, the caudal
region of the epididymis was cut and sperm parameters (viability, number, motility, daily production and sperm tail
length) were examined. Malondialdehyde level and total serum antioxidant capacity were also evaluated. The data
were analyzed by one-way analysis of variance (ANOVA) and Tukey's test, and the difference of means was
considered significant at the p<0.05 level.

Results: A significant decrease in sperm parameters and total serum antioxidant capacity was observed in the
melphalan group compared to the control group. While the level of malondialdehyde in the melphalan group showed
a significant increase compared to the control group (p<0.05). In the simultaneous treatment group, vitamin C
improved the mentioned parameters by reducing the toxic effects of melphalan on the male reproductive system.

Conclusion: According to the obtained results, vitamin C, as a strong antioxidant, has probably been able to induce
its protective effects against the damage caused by melphalan in the male reproductive system by inhibiting free
radicals and preventing oxidative stress.

Keywords: Melphalan, Vitamin C, Oxidative Stress, Sperm, Mice
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Introduction: Melphalan is one of the most common chemotherapeutic drugs and has the ability to induce
apoptosis in testicular germ cells, which leads to infertility. The aim of this study was to investigate the effect of
vitamin C on the structure of testicular tissue in rats treated with melphalan.

Materials and Methods: 24 adult male NMRI mice (35.56 + 1.04 g) were divided into four groups; control, vitamin
C (100 mg/kg), melphalan (5 mg/kg) and melphalan + vitamin C and treated intraperitoneally for 28 days. 24 hours
after the treatment, the mice were anesthetized and the left testicle was removed, and after tissue processing and H&E
staining, tissue parameters such as the total volume of the testis, the volume, length, diameter and height of the
epithelium of the seminiferous tubules and the volume of interstitial tissue as well as The number of germ cells and
Sertoli) was estimated by stereological methods. Serum testosterone levels were also measured. The results were
analyzed by one-way analysis of variance (ANOVA) and Tukey's test, and the difference of means was considered
significant at the p< 0.05 level.

Results: A significant decrease in the weight and volume of the testis, the volume, diameter and height of the
epithelium of the seminiferous tubules and the testosterone level was observed in the melphalan group compared to
the control group (p<0.05), while the volume of interstitial tissue showed a significant increase (p<0.05). In the
simultaneous treatment group, vitamin C compensated the above parameters compared to the melphalan group
(p<0.05).

Conclusion: Our study showed that vitamin C can probably prevent the destruction of testicular tissue with its
antioxidant properties.

Keywords: Melphalan, Vitamin C, Testis, Mice
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Apelin receptor dimerization and oligomerization

Yasmin Moosavi-Saeed!(M.D. Student), Mahboobeh Yeganeh-Hajahmadi?(Ph.D.), Farzaneh Rostamzadeh3(Ph.D.)
1- Afzalipour medical school, Kerman University of Medical Sciences, Kerman, Iran

2- Physiology Research Center, Institute of Neuropharmacology, Kerman University of Medical Sciences, Kerman, Iran

3- Cardiovascular Research Center, Institute of Basic and Clinical Physiology Sciences, Kerman University of Medical Science, Kerman, Iran
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Introduction: Apelin and its receptor are expressed in many tissues and play an important role in maintaining the
homeostasis of the cardiovascular system and body fluids. Also, the association of this system with many diseases
such as diabetes, hypertension, obesity, cancer, diabetic retinopathy, etc. has been determined. This system is
considered as a therapeutic goal in many mentioned diseases.

Search method: In the present narrative review, all the articles in which the oligomerization of the apelin receptor
has been investigated have been reviewed. PubMed, Scopus, ISI, Embase, Science Direct, Web of Sciences, and
Google Scholar were searched to find relevant articles up to January 2023. For searching the databases, there were no
restrictions on the time of publication and the type of study design. To avoid missing any relevant articles, the
references of the searched articles were also checked.

Results: APJ has the ability to form homo- and heterodimers, and with their formation, the signaling pathway
changes. These studies were mainly (except for three articles) carried out in artificial systems (transfected cells). In
the cell membrane of normal tissues, there are several types of different receptors that can interact with the apelin/APJ
system. Also, considering the importance of this system in health and disease, it seems necessary to conduct these
studies in natural tissues and in the pathological situations.

Conclusion: Apelin recptors (APJ) have the ability to form oligomers and dimers with themselves and other
receptors. The formation of these oligomers is associated with a change in the signaling pathways of the receptors.

Keywords: Apelin receptor, APJ, dimerization, oligomerization, signaling pathway, homomerization
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The effect of PDES5 inhibitor (sildenafil) on morphine-
induced memory impairment in male mice
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Introduction: Sildenafil is an inhibitor of the phosphodiesterase 5 enzyme. These inhibitors can counteract with
long-term memory deficiency caused by pharmacological agents or aging. Therefore, the present study aimed to
evaluate the function of sildenafil in morphine-induced memory impairment.

Methods and Materials: Morphine (3, 10 mg/kg; i.p.) was injected 30 minutes before the acquisition phase to
induce memory impairment in mice, and in the treatment groups, sildenafil was administered intraperitoneally 15
minutes after morphine in Y-maze and passive avoidance behavioral tests. Also, naltrexone (3 mg/kg; i.p.) and L-
NAME (10 mg/kg; i.p.) were used to investigate the role of opioid receptors and the involvement of the nitric oxide
(NO) pathway in the mechanism of drugs action and memory function.

Results: The results showed that sildenafil at a dose of 1 mg/kg improved spatial recognition memory impairment
caused by morphine (3 mg/kg) in Y-maze and learning impaired by morphine (10 mg/kg) in passive avoidance.
Although sildenafil (5 mg/kg) had no significant effect on morphine-induced (3 mg/kg) memory impairment.
Administration of naltrexone to this group increased spatial recognition memory in the Y-maze test and NO levels
decreased after receiving L-NAME compared to the same group. Also, biochemical studies on animal hippocampus
showed that levels of NO and inflammatory cytokine TNF-a, which were increased by morphine (3 mg/kg), were
reversed by sildenafil (1 mg/kg). In addition, morphine-induced (3 mg/kg) memory impairment decreased the
expression of the p-ERK protein in the animal hippocampus, while after treatment with sildenafil (1 mg/kg) a
significant increase in the level of this protein was observed.

Conclusions: Our study showed that sildenafil at a low dose improves spatial recognition memory and learning,
and naltrexone and L-NAME increase short-term memaory function by reversing the effect of morphine.

Keywords: Sildenafil; Morphine; Hippocampus
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Introduction: Powders are commonly used for drug delivery through pulmonary, and oral routes. Recently,
bioactive wound powders (BWPs) have attracted attention as wound dressings and drug delivery systems. This review
outlines design aspects of BWPs including their composition, flowability, fluid uptake, in-situ hydrogel formation,
adhesion to wound, and interaction of particles with wound environment, as well as their fabricating techniques,
sterilization method, packaging, commercialized products, ongoing clinical trials, and patents.

Search Methods: Databases was searched to collect studies regarding formulating BWPs and evaluating their
wound healing effects on animal models and human subjects. Furthermore, commercialized BWPs and their
characteristics, patents, and clinical trials were collected and summarized as tables.

Results: Medicinal plants, collagen, mussel pearl, eggshell membrane, decellularized extracellular matrix and
drugs have been developed and studied as BWPs. The function of a BWP as an efficient wound dressing and drug
delivery carrier is determined by its particulate properties and biopharmaceutical properties. To fulfill these
requirements, selecting appropriate formulation components and using appropriate processing method should be
considered. Furthermore, we found that various biopolymers can be used to formulate BWPs with desired properties.
There are several marketed products based on BWPs. Most of the available products are based on extracellular
matrices and different types of collagen. Also, several patents have been filled describing BWPs. Intra-wound
vancomycin powder is the subject of several clinical trials, showing the importance of its local delivery to prevent
wound infections.

Conclusion: BWPs advantages are stability, rapid effect, easy to administer, applicability on deep or irregular-
shaped wounds, exudate absorbing, high residence time, and no need for the dressing change. Also, in-situ hydrogel
forming BWPs based on biocompatible and biodegradable polymers are a promising strategy that opens up
opportunities to develop multifunctional dressings and drug delivery systems for wound therapy.

Keywords: Wound, Powder, Drug delivery, Particle, Dressing
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Introduction: It has been shown that excessive use of artificial food colors has adverse effects on different organs
such as the stomach, liver, brain, and kidney, but the effect of sunset yellow on the testicular tissue is still unclear.
The present study aimed to evaluate the protective effect of Co-enzyme Q10 on the structural changes of the testis
induced by Sunset Yellow.

Materials and Methods: Sixty male Sprague-Dawley rats were randomly divided into 6 groups of control, CoQ10
(10 mg/ kg/day), low dose of Sunset Yellow (2.5 mg/kg), high dose of Sunset Yellow (70 mg/kg), low dose of Sunset
Yellow (2.5 mg/kg) + CoQ10, and high dose of Sunset Yellow (70 mg/kg) + CoQ10. After 6 weeks, the testis was
analyzed using the stereological method.

Results: The normal morphology (41.1%) and progressive spermatozoa (74.8%) percentage, testicle volume
(33.4%), lumen volume (38.3%), interstitial tissue volume (44.7%), seminiferous tubule volume (40.7%), and number
of spermatogonia (53.9%) and Leydig cells (70.7%) reduced in the rats that received high doses of Sunset Yellows in
comparison to the control group. Nonetheless, all these alterations were recovered by Q10 treatment in the CoQ10 +
high dose of Sunset Yellow group. Furthermore, low doses of Sunset Yellow did not affect different parameters of the
testis and sperm.

Conclusion: Our results showed that Co-enzyme Q10 could, to some extent, prevent structural changes of the
testis induced by the high dose of Sunset Yellow.

Keywords: Sunset Yellow FCF, Co-enzyme Q10, testicle, sperm, stereology
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Introduction: Face recognition is a remarkable ability of primates, characterized by the ability to accurately
identify faces despite variations. Among these variations, face occlusion represents a critical challenge to social life.
Although a massive body of neural studies reveals the mechanism of face representation, the cognitive and neural
mechanisms underlying the successful recognition of partially occluded faces remain poorly understood.

Methods and Materials: In this study, we presented a large number of occluded faces and simultaneously recorded
neural activity from both the ventrolateral prefrontal cortex (vVIPFC) and the inferotemporal cortex (ITC) to explore
frontotemporal networks contributes in challenging_occluded face representation.

Results: Our findings reveal that neurons in the vIPFC exhibit heightened responsiveness to occluded face images,
while neurons in the ITC demonstrate enhanced responses to hon-occluded images. Notably, analysis of IT response
dynamics uncovered a subset of neurons displaying dual processing manners. These neurons exhibit late processing
occurring after the onset of VIPFC response which is more engaged in proceeding of high occluded faces. The
influential granger causality results provide evidence for retrograde communication between ITC and VIPFC that
emphasize the role of feedback in resolving occluded face processing at ITC.

Conclusion: Our study provides novel insights into the intricate interplay between the vIPFC and ITC during face
recognition under occlusion. Understanding these neural mechanisms contributes to our broader understanding of the
cognitive processes involved in face perception and may have implications for the development of advanced artificial
intelligence systems capable of robust face recognition in complex visual environments.

Keywords: ventrolateral prefrontal cortex, Inferotemporal cortex, Occlusion face stimulus
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Age- and Gender-Related Differences in Renal Vascular
Responses to Angiotensin Il in Rat: The Role of Mas
Receptor

Fatemeh Eshraghi-Jazi** (Ph.D by research student), Mehdi Nematbakhsh (Ph.D)?
1- Water & Electrolytes Research Center, Isfahan University of Medical Sciences, Isfahan, Iran
2 - Water & Electrolytes Research Center/Department of Physiology, Isfahan University of Medical Sciences, Isfahan, Iran

Fatemeh Eshraghi-Jazi: fateme.eshraghi@yahoo.com

Introduction: Both age and gender can influence kidney function as well as renin-angiotensin system, and Mas
receptor (MasR) as one of the components of depressor arm has more expression in female gender. The association
between the receptor and age in renal vascular responses to angiotensin Il (Angll) in male and female rats is completely
unclear. Therefore, the aim of this study was to examine the effects of age and sex on systemic and renal vascular
responses to Angll in Wistar rats with or without MasR antagonist (A779).

Methods and Materials: Anesthetized Wistar male and female rats with two age ranges of adult (8-12 weeks) and
old (24-28 weeks) underwent arterial and venous cannulation. Mean arterial pressure (MAP), renal perfusion pressure
(RPP), renal vascular resistance (RVR) and renal blood flow (RBF) in response to the infusion of Angll with or
without A779 were recorded and evaluated.

Results: The baseline data (before A779 and Angll infusion) showed no significant changes in MAP, RPP, RBF,
and RVR values between 8-12- week male and female groups. Although, RBF in the phase had a significant change
between 24-28- week male and female groups (P < 0.05). The administration of A779 or vehicle could not influence
the mentioned parameters in all experimental groups. On the other hand, the gender difference was observed in RBF
and RVR responses to Angll administration in 8-12- week groups receiving vehicle or A779 (P < 0.05). However, the
gender difference was not seen between 24-28- week groups.

Conclusion: Advancing age could impress sex difference in RBF and RVR responses to Angll infusion, and it
seems that the MasR could not participate in the responses.

Keywords: Age, gender, Mas receptor, renin-angiotensin system, renal vascular responses
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The effect of different periods of sleep deprivation on the
spatial learning and memory in male rats

Maryam Salari (PhD student)®?, Khadijeh Esmaeilpour (PhD)*2, Leily Mohammadipoor-ghasemabad (PhD)?,Vahid
Sheibani (Professor)*

1- Neuroscience Research Center, Institute of Neuropharmacology, Kerman University of Medical Sciences, Kerman, Iran

2- Department of Physiology, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran

3- Physics and Astronomy Department, University of Waterloo, Waterloo, Ontario, Canada

Maryam Salari: maryamsalari92@gmail.com

Introduction: Our previous studies have shown that sleep deprivation (SD) can have negative effects on cognitive
function on female rats. The aim of this study is to determine the effect of different periods of sleep deprivation on
the spatial learning and memory of male rats.

Methods and Materials: Male rats were divided into three groups, including Saline, SD 24 hours and SD 72hours.
Rats were sleep deprived by multiple platforms for 24 and 72 hours. Morris water maze (MWM) test was done to
evaluate spatial learning and memory.

Result: The results indicated that SD 24 h and SD72 h groups showed no significant difference in total distance
and escape latency compared to the Saline group in the MWM (Morris water maze) test.

Conclusion: These findings suggest that unlike female rats, spatial learning and memory does not change during
different time periods of sleep deprivation in male rats.

Keywords: Sleep deprivation, Spatial learning and memory, Morris water maze, Male rats
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Anxiolytic and antidepressant effects of cytocholine and
clozapine on adult female mice

Mohadeseh Ghalandari-Shamami*?, Fatemeh Khakpai!, Mohammad-Reza Zarrindast?
1- Department of Physiology, Faculty of Medicine, Tehran Medical Sciences, Islamic Azad University, Tehran, Iran
2- Department of Pharmacology, School of Medicine, Tehran University of Medical Sciences, Tehran, Iran

Mohadeseh Ghalandari-Shamami: mohadeseh.ghalandari@gmail.com

Introduction: Anxiety and depression are associated with significant functional disabilities. It seems that use new
drugs that can increase the effectiveness of antidepressants and anti-anxiety drugs. Citicoline and clozapine are used
as effective chemical agents to improve the symptoms of some neurological diseases.

Materials and Methods: 40 adult female mice were used in this study, clozapine (0.5 and 1 mg/ml) and cytocholine
with doses of 50 and 100 mg/ml were injected intraperitoneally. Then the elevated plus- maze (EPM) and forced
swimming test (FST), respectively conducted to evaluate anxiety and depression symptoms.

Results: The results showed that only citicoline at a dose of 100 mg/ml could reduce depressive behaviors in the
FST test, but clozapine did not change antidepressant and anti-anxiety behaviors compared to the control group.

Conclusion: Based on the results, it can be concluded Citicoline administration as a drug by activating the
dopaminergic system has more significant effects in reducing depression like behaviors.

Keywords: Anxiety, depression, clozapine, Citicoline
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Maternal separation facilitated spatial learning and
promoted resilience to depression and memory deficit
Independent of corticosterone elevation in response to

chronic social defeat stress in young adult male rats

Farzaneh Eskandari (Ph.D)*?, Mina Salimi (Ph.D)%3, Homeira Zardooz (Ph.D)*?, Mehdi Hedayati (Ph.D)*
1- Department of Physiology, School of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran
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3- Traditional Medicine and Hydrotherapy Research Center, Ardabil University of Medical Sciences, Ardabil, Iran

4-Cellular and Molecular Endocrine Research Center, Research Institute for Endocrine Sciences, Tehran, Iran

Farzaneh Eskandari: farzaneeskandari86é@yahoo.com

Introduction: Early life adversity as an important environmental factor in interaction with genotype have been
suggested to shape individual variability to develop stress related psychopathologies in chronic exposure to subsequent
stressors. This is the first work to study the effects of maternal separation (MS) stress on the co-occurrence of
depression and cognitive impairments under chronic social defeat stress (CSDS) in young adult male rats.

Methods and Materials: During the first two postnatal weeks, the male pups were either exposed to MS or left
undisturbed with their mothers (Std). Subsequently, starting on postnatal day 50 (PND50), the animals of each group
were either left undisturbed in the standard group housing (Con) or underwent CSDS for three weeks. Totally, there
were four groups (n=10/group), namely Std-Con, Ms-Con, Std-CSDS, and MS-CSD. Pup retrieval test was performed
for 60 min on daily basis from PND1 to PND14 to evaluate dam-pup interactions. During the last week of the CSDS
exposure, in the light phase, the behavioral tests and the retro-orbital blood sampling were performed to assess basal
plasma corticosterone levels.

Results: Exposure to CSDS increased the basal plasma corticosterone levels and induced social avoidance along
with memory deficit. Maternal separation intensified the plasma corticosterone levels in response to CSDS.
Meanwhile, it facilitated the spatial learning and potentiated resilience to social avoidance and memory deficit.
Performance in the pup retrieval test revealed a significant increase in maternal care scores among the MS dam group
than undisturbed dams.

Conclusion: Although maternal separation increased the basal plasma corticosterone levels, it could facilitate the
learning process and induce resilience to the onset of depression and memory deficit in response to CSDS, probably
through the compensatory increase in maternal care.

Keywords: Maternal separation, Social defeat, Depression, Spatial memory
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Introduction: Lifestyles and especially eating habits affect on health and the functioning of body organs, including
the kidneys. Diet regimen affects the response of cells to stressful conditions such as acute kidney injury (AKI). We
determined the preconditioning effects of four different diets: calorie restriction (CR) diet, time restriction (TR) eating,
intermittent fasting (IF) and high-fat diet (HF) on kidney oxidative stress and apoptosis during AKI.

Materials and Methods: Adult male rats underwent CR, TR, IF and HF regimens for 8 weeks, then AKI was
induced in animals by glycerol injection. Renal function, oxidative stress and apoptosis indices were measured before
and after AKI in animals.

Results: After AKI, serum urea, serum creatinine, urinary albumin excretion, renal MDA and Bax/Bcl-2 ratio
increased, while GFR and renal TAC decreased. CR and TR regimens improved renal indices, decreased MDA and
Bax/Bcl-2 ratio, and increased TAC and GFR after AKI. The IF regimen also improved renal parameters somewhat
but only reduced MDA. While the HF regimen worsened renal indices and increased the Bax/Bcl-2 ratio.

Conclusion: This study showed that CR and TR diet regimens can be effective in preventing AKI. These diet
regimens can probably improve the resistance of kidney cells to damage and prevent the progression of AKI by
increasing TAC and decreasing MDA and Bax/Bcl-2 ratio.

Keywords: Acute Kidney Injury, Calorie Restriction, Time- restriction Eating, Intermittent Fasting, High-fat Diet

Oloel 55 5SLesls 5 (555l 58 0 SIS e 5 s 5 el G 0 SIS Gaany
5th International and 26th National Congress of Physiology and Pharmacology

49


https://koomeshjournal.semums.ac.ir/article-1-8153-fa.html
http://www.tcpdf.org

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-06 ]

V&Y= Uyl 659dgS Lo pld — (5 59)gs 3ud 0 )5S - yrosiindy 9 s Aol 0 Ja9 ¥O Al —QiegS

2 5 (5 > g (Il Gligw g S

"ol e I sia adas skl agll

Ol ko e Ky e olKtils o Sy 9 A5 155 ol b 205 )

O] o cdgeiio Sy o sle o8l o (K 0dSails o i s s 5 5 S at s S 05 =1
Ol e pitn K3y o ole o8l o Sy stStils il 58 05—

el.eshtad@gmail.com  :ald) 4gl)

alo by calisio OYMST 4 yoieo Wilgd o0 (35l Ugmg o jo Jolai pue oS Cawl ool aiS Ll 298 a5 Bua
S o0 00mols Hgms 3 45 JobF puae el .3 I3 o0 T (415 639,k el (Ko 45 39 (IUA) (oo ) J515 S
b o9 o0 TUA Sis pw 9 Q! & oo 45w &) bSigm 5T b (yloyd 9 Chgie s pd o 21y Judd a1 wilgi oo
(]l 00T SoS g slows (0 31 (6 a5 iy 9 (3o 3 A ilgi (o0 Ugug ySno il 31 rasmuo I p0 45 Windtize (o (Jl )
o 5158 S 0590 |y (0 y JSI0 Gl (S 50 (3319 (U gwig ySao il 590 50 (xd fld 9 510 Wb

NeVY 595 Y G YN Jlw 5IMeSH 9 Web of Knowledge (EMBASE Scopus (PubMed 3 1, & g 90 b :gioans 59
oy g Wil (0 o |y (IUA) (o) J515 sl S 9 (33l9 GUgmg S &5 o bouus g w¥lio sl p

Jlnl boaps oo JuSls 1) Joodd o5 ot (S gusg 5Soro (Bigusg ySaro IS 51 o 30 4 dgu a5 dls (LS basSly :laassly
‘_gl.b‘\.isf (_,.g.l Llug (_,olo Cawd 3L i:..\.o.c GL»LU U g9 550 BTV RN Cowl w,lmbyfy bl e ojlg SUgwa S
03] SLEwl g b . Sl GLagwl gl o rFiio (bl co g Jam S AT (98w Eg JOlT pus 9 oL STl
pH ‘5‘21[4 c,ha» Cel bSii g Gui 31 6‘“"*“)"‘9 solaw! ‘O'.’.‘ 2 ogdle .)9.»;‘50 GL»LQ ol ws alizo sl &
gl (S 43 yxi0 g 00 a2 1y Bgug S Jolad wilgh oo 45 09 0

Thow 9 Cowl (woligy 9 ¥ 50,5 (YL zhaw & 43 (y5lg (U gusg ySao jgms s 4S 10 (LS a8l (] dodd 16 S dxu
3y dos g £9i p Wilgl oo Shuro Jolge g Lag lo (( Fui) S (( I0E 035 D9l 50 (S 4y yrio (okewligiSY uly
2551355 55T U g9 5o

390 om0 02y JEID (S vy U g9 8o (3319 (S gurg Ko 1 guadS sWrejlg

Ol 5351 SLesls 5 (555050008 0 SIS Gaadtit 5 s 5 (lall s 0 SIS Gaany
5th International and 26th National Congress of Physiology and Pharmacology



https://koomeshjournal.semums.ac.ir/article-1-8154-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-06 ]

Koomesh -Volume 25, supplement Phypha26 Congress - 2023

Genital Microbiota and Uterine Adhesions

Elahe Eshtad?, Atieh Yaghoubi?, Majid Khazaei®

1- Department of Physiology, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran. (MSc)

2- Department of Microbiology and Virology, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran. (Ph.D.)
3- Department of Physiology, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran. (MD, Ph.D.)

Elahe eshtad: el.eshtad@gmail.com

Introduction: Now it is well known that imbalances in the vaginal microbiota can lead to different gynecological
disorders like intrauterine adhesions (IUA) that all affect women's fertility health. This imbalance, which is called
dysbiosis, can occur due to surgery, trauma, infections, and self-medication with antibiotics that result in inflammation
and then IUA formation. However, researchers believe that a correct understanding of the microbiota's role can help
treat and prevent these diseases. Therefore, here we aim to comprehensively discuss the current knowledge about the
role of vaginal microbiota in intrauterine adhesions.

Search Method: We searched the literature in PubMed, Scopus, EMBASE, Web of Knowledge, and MeSH from
2010 until June 20, 2023, for articles and abstracts describing vaginal microbiota and intrauterine adhesions (IUA).
Out of the 2760 relevant articles, eighty-six studies met our inclusion criteria.

Results: Findings demonstrated that about 9% of the total microbiota constitutes the reproductive system
microbiota. However, Lactobacillus-dominated vaginal microbiota and genital microbiota dysbiosis mostly are
characterized by losing the dominance of these bacterial species and then an imbalance of the microbial diversity that
dysbiosis, abnormal inflammatory responses, and immune responses result in various reproductive system diseases.
Moreover, irrational use of antibiotics causes high levels of pH which also can disturb the balance of microbiota and
lead to adhesions.

Conclusion: All these findings indicated that vaginal microbiota dysbiosis is in favor of a high level of Gardnerella
and Proteus, and a low level of Lactobacillus leads to adhesions. Diet, lifestyle, medications, and environmental factors
can affect the diversity and function of microbiota.

Keywords: Vaginal Microbiota; Uterine Microbiota; Intrauterine Adhesion; Dysbiosis
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Introduction: Experimental autoimmune encephalomyelitis (EAE) is the most commonly used experimental
animal model of multiple sclerosis (MS). For the most, adaptive and innate immune responses cause EAE that leads
to inflammatory demyelination and axonal damage. The purpose of the present study was to investigate the therapeutic
effect of Peg interferon alpha 2a (Peg-IFN a-2a) as a serine protease inhibitor on the Experimental model of MS.

Methods and Material: We administered a subcutaneous injection of myelin oligodendrocyte glycoprotein (35-
55) (MOG35-55) in Complete Freund’s Adjuvant (CFA) emulsion to induce the EAE in female C57BL/6 mice.
Subcutaneous injection of Peg-IFN a-2a was used for the treatment of EAE. Clinical evaluation was assessed during
the study period. On day 21 post-immunization, blood samples were taken from the heart of mice for assessment of
IL -6, and enzymatic and non-enzymatic antioxidants. All mice were sacrificed and the brains and cerebellums were
removed for histological analysis.

Results: The results obtained in this study demonstrated that Peg-IFN a-2a had beneficial effects on EAE by
reducing the severity and delay in the onset of the disease. Histological analysis demonstrated that treatment with Peg-
IFN o-2a can decrease inflammation criteria. Furthermore, in Peg-IFN a-2a-treated mice the serum level of IL-6 was
significantly less than in controls, and total antioxidant capacity was significantly more than in the control animals.

Conclusions: These data represent that Peg-IFN a-2a as an anti-serine protease with immunomodulatory
properties may be useful for the treatment of MS.

Keywords: experimental autoimmune encephalomyelitis, multiple sclerosis, antioxidant, Peg interferon alpha 2a
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Introduction: Alzheimer's is a neurodegenerative disease, and exposure to aluminum chloride causes the
activation of the TLR4/NF-«xB signaling pathway and increases the expression of TLR4 and NF-kB inflammatory
genes, neuroinflammation, oxidative stress, and finally Alzheimer's. Curcumin antioxidant improves Alzheimer's
disease by reducing oxidative stress and neuroinflammation, but due to curcumin's low biological activity,
nanoparticles such as niosome have been used. In this study, the antioxidant effect of curcumin and niosome curcumin
on alterations in NF-kB gene expression and oxidative stress parameters in the prefrontal cortex of Alzheimer's rats
was investigated.

Materials and methods: In this study, 56 male Wistar rats were randomly divided into 7 groups (n=8): 1) control
(28 days of saline), 2) sham (14 days of ethanol), 3) Alzheimer (aluminum chloride 2.4 mg/kg; 28 days), 4) Alzheimer
+ Curcumin, 5) Curcumin (20 mg/kg; 14 days), 6) Niosome Curcumin (20 mg/kg; 7 days), 7) Alzheimer + Niosome
Curcumin (injection All drugs were intraperitoneal). After the end of the treatment period, the animals were sacrificed
and their prefrontal cortex was removed to measure Nuclear Factor kappa B (NF-xB) gene expression using RT-PCR
and to analyze oxidative stress parameters including Malondialdehyde (MDA) and Superoxide Dismutase (SOD).
One-way ANOVA was used to analyze the data.

Results: The levels of MDA (unlike SOD) and the level of NF-kB gene expression in Alzheimer's groups receiving
curcumin and niosome curcumin are significant reduction compared to the Alzheimer's group (p<0.05, p<0.0001).
Also, the levels of SOD in Alzheimer's groups receiving curcumin and Niosome Curcumin increased significantly
compared to Alzheimer's group (p<0.0001).

Conclusion: showed that NF-xB gene expression level, and MDA levels increased during induction of Alzheimer's
disease with aluminum chloride and treatment with curcumin and niosome curcumin improves these effects in
Alzheimer's rats.

Keywords: Alzheimer, Malondialdehyde, Superoxide Dismutase, Nuclear factor kappa B, Niosome
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Introduction: Drug-induced nephrotoxicity is a condition in which kidney injury occurs directly or indirectly by
medication which is the third most common cause of acute kidney injury. Drugs can cause approximately 20% of
nephrotoxicity. Aminoglycosides are natural or synthetic antibiotics discovered in 1944. Their effectiveness in multi-
drug resistant Gram-negative pathogens and satistying bactericidal activity make them a useful class of antibiotics
across various aerobic gram-negative organisms. Ototoxicity, nephrotoxicity and rarely peripheral neuropathy,
encephalopathy, neuromuscular and autonomic transmission blockade have been identified as some side effects of
this class. Cinnamaldehyde is a natural compound with a wide range of biological activities such as antimicrobial,
anti-oxidant, anti-tumor, and anti-inflammatory effects. The protective effects of cinnamaldehyde have been
investigated in a few studies. There is evidence which shows that cinnamaldehyde has some renoprotective effects
and it contains antioxidant properties. In this study, the effect of cinnamaldehyde on nephrotoxicity induced by
gentamicin was evaluated.

Methods and Materials: In this study, 24 Wistar rats were divided into four groups (n=6). Group 1: control group
(received only normal saline injections), Group 2: injected with gentamicin (100 mg/kg for the last ten days, i.p.),
Group 3: injected with cinnamaldehyde (30 mg/kg, ip for 30 days), Group 4: was given cinnamaldehyde (alone for 30
days) and then injected with GM (for 10 days). Urea, creatinine, and superoxide dismutase (SOD) in serum were
analyzed.

Results: Increased level of serum urea, creatinine, and decreased level of SOD was observed in the group that
received gentamicin. Increasing serum urea and creatinine (p<0.05) have been significantly prevented by
coadministration of cinnamaldehyde and gentamicin; a significant increase in the serum activity of superoxide
dismutase was observed as compared to the gentamicin group (p<0.05).

Conclusion: The results revealed that gentamicin-induced biochemical alterations in the kidney were decreased
significantly by cinnamaldehyde.

Keywords: Aminoglycoside, Nephrotoxicity, Cinnamaldehyde
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Prefrontal cortical miR-10a-5p and BDNF mediate the
inhibitory effect of the ventral pallidal endocannabinoid
system on morphine-induced place preference

Sanam Moghimi? (M.Sc), Ameneh Rezayof! (Ph.D), Ehsan Arefian? (Ph.D), Ladan Delphi® (Ph.D)
1- Department of Animal Biology, School of Biology, College of Science, University of Tehran, Tehran, Iran
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Sanam Moghimi: sanam.moghimi77@gmail.com

Intoduction: The ventral pallidum (VP) plays a distinct role in reward-related learning. Since the cannabinoid
CB1 and mu-opioid receptors are expressed in the VP, the presynaptic CB1 receptors may be involved in the activity
of the endogenous opioid reward system. The prefrontal cortex (PFC) contributes to the changes in synaptic plasticity
under drug abuse and interestingly, is neuroanatomically connected to the VP. MicroRNAs (miRNAs) as valuable
biomarkers mediate the expression level of brain-derived neurotrophic factor (BDNF) in the PFC. The present study
aimed to investigate the contributions of the PFC miRNA-10a-5p and BDNF in the interaction between the opioidergic
and ventral pallidal endocannabinoid systems in the conditioned place preference procedure to assess the drugs’
rewarding properties.

Methods and Materials: Adult male Wistar rats were bilaterally cannulated into the VP by stereotaxic surgery.
Intraperitoneal administration of morphine was done via a 3-day schedule of conditioned place preference (CPP)
paradigm. The different doses of AM251, as a selective antagonist of cannabinoid CB1 receptors, were injected into
the VP during the conditioning phase. The real-time PCR technique was used to measure the expression levels of
miR-10a-5p and BDNF mRNA under the drug administrations.

Results: The results showed that morphine produced a significant CPP during the conditioning phase. Intra-VP
microinjection of AM251 did not induce CPP by itself. Interestingly, intra-ventral pallidal microinjection of AM251
inhibited the morphine-induced CPP. The locomotor activity did not change in all experimental groups. The RT-PCR
results showed the induction of morphine-induced reward and its suppression by inhibiting the ventral pallidal
endocannabinoid system changed the PFC BDNF mRNA and miR-10a-5p.

Conclusions: These results indicate that the ventral pallidal endocannabinoid system may be involved in
morphine-induced CPP. The PFC expression changes of BDNF mRNA and miR-10a-5p may be associated with the
inhibitory effect of the VP CB1 receptors on morphine reward.

Keywords: Ventral pallidum, CB1 receptors, miRNA, BDNF, Rat
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Sub-chronic exposure to diazinon affects cognitive
behaviors and amyloid precursor proteins expression in the
hippocampus of male adult rats
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Masoomeh Dadkhah: m.dadkhah@arums.ac.ir

Introduction: Organophosphate pesticides such as diazinon (DZN) play a role in the development of psychological
symptoms and memory deficits but their effects on the amyloid precursor proteins (APP) expression remain unclear.

Methods and Materials: Adult male Wistar rats (280 + 200 gr) were randomly divided into control and DZN
groups (n=8 per group). Fresh DZN was diluted in 0.9% saline and animals received DZN( 2 mg/kg )by using a gavage
tube (0.5 ml/day) for 5 days per week for 12 weeks. The control group animals received a similar volume of normal
saline. We used novel object recognition memory (NORM), open field test (OFT), and elevated plus-mazes (EPM) to
assess memory and anxiety-like behaviors in rats. We also evaluated alteration in the levels of amyloid precursor
protein (APP) and APP-like protein-2 (APLP2) by western blotting method. The expression of related genes in the
hippocampus was also evaluated by real-time quantitative PCR to evaluate the expression of the related genes in the
hippocampus. Data were analyzed using GraphPad Prism version 8 and an independent t-student test, represented as
the mean + SEM. P values of p < 0.05 were considered statistically significant.

Results: Chronic low levels of oral exposure to DZN below the threshold during adulthood, significantly increased
anxiety-like behaviors (P=0.001). Furthermore, long-lasting exposure to DZN altered the APP and APLP2 expression
(P=0.001) and genes correlated with AD progression (P=0.01), in brain areas associated with psychological and
neurodegenerative disorders and spatial memory.

Conclusion: Our finding demonstrates that long-term exposure to low levels of DZN in adulthood stimulates APP
degradation, which may contribute to poor cognitive outcomes. Given that APP plays a significant role in Alzheimer's
disease pathogenesis, alterations in APP expression could contribute to dementia.

Keywords: Diazinon, Hippocampus, Novel object recognition memory, Anxiety-like behaviors; Amyloid
precursor proteins
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Therapeutic strategies for post-traumatic stress disorder:
Targeting the Dopaminergic System
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Introduction: Post-traumatic stress disorder (PTSD) is the most prevalent neuropsychiatric disorder developed by
vulnerable individuals exposed to life-threatening events. Fear extinction deficits results from decreased medial
prefrontal (MPFC) activity and are a key feature of PTSD. Also, it has been shown that brain dopamine receptors are
involved in fear extinction that drives learning and memory. Furthermore, dopaminergic (DAergic) dysfunction is
implicated in the pathophysiology of PTSD and, as a consequence, drugs targeting the central DAergic system could
have a therapeutic value for the management of this disorder.

Methods and Materials: We conducted a thorough and methodical search for pertinent references using different
databases, including Pubmed, Embase, MEDLINE, Scopus, Web of Science Core Collection, and Google Scholar by
using combinations of keywords such as "PTSD," " dopaminergic System," "Extinction," "Facilitation," "Therapeutic
methods," "Pharmacological,”. The keywords were searched in the "title/abstract" field of these databases. The
resulting articles were then carefully selected for their relevance to the topic at hand.

Results: Findings revealed that individuals with PTSD display fear extinction deficits raises the possibility that
corticolimbic circuitry and related dopaminergic system may mediate fear memory extinction via underlying
mechanisms. Also, dopaminergic mechanisms relevant for the pathogenesis of PTSD, as well as potential
dopaminergic-based pharmacotherapies are discussed in the context of addressing the unmet medical need for new
and effective drugs for the treatment of PTSD.

Conclusion: Due to dopaminergic mechanisms' involvement in fear extinction, potential dopaminergic-based
pharmacotherapies could be a promising strategy in PTSD treatment via addressing the unmet medical need for new
and effective drugs for the treatment of PTSD.

Keywords: Fear extinction, PTSD, dopaminergic system, Pharmacological treatment
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Comparative study of the effect of aromatherapy with
lavender and valerian essential oil on headache caused by
Nitroglycerin infusion, vital signs, and narcotic use in
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Introduction: Most patients receiving nitroglycerin infusion experience some degree of headache. This study
aimed to determine the effect of aromatherapy with lavender and valerian essential oil on the severity of headaches
caused by nitroglycerin infusion, vital signs, and narcotic use in patients with coronary artery disease admitted to CCU
wards.

Methods and Materials: This three-blind clinical trial was performed with the participation of 90 patients with
consent (IRCT20210516051316N1). Patients were randomly divided into three groups (lavender, valerian, and
control). Samples of lavender and valerian groups were inhaled cotton soaked in 3 drops of fragrance for 30 minutes.
In the control group, no intervention was performed and only the usual methods of pain control were performed for
these patients. The severity of patients' headaches in 4 time periods (before the intervention and 15, 30, and 60 minutes
after the intervention) was measured using the visual scale of pain and vital signs before and after the intervention.

Results: The results showed that in all three groups, there was a statistically significant difference between the
different stages of pain measurements and the headache score had reduced (P <0.05). There was no difference between
the mean scores of the pain levels in the two fragrance groups after the intervention. But there was a significant
difference between the fragrance and control groups (p <0.001).

Conclusion: Aromatherapy with lavender and valerian essential oils may be effective in reducing headaches in
patients receiving nitroglycerin infusion and reducing their use of painkillers and narcotics.

Keywords: Lavender, Valerian, Headache, Nitroglycerin infusion, Aromatherapy
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Heart and cognition: With a new look at the concept of
heart in the Quran
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In ancient times, the heart was the center of emotions and feelings, and the Egyptians considered it as the seat of
the soul. The word "heart" appears more than a hundred times in the Quran and is used with concepts such as thought,
perception, understanding, intellect, and soul, or a part of the body. In the last few decades, scientific advances
revealed the extensive relationship between the heart and the brain, and once again the heart was considered an organ
that affects emotions and feelings and is effective in cognition. Now, the inner brain of the heart consists of 40
thousand of neurons, and different neurotransmitters are recognized. The heart is connected with the brain in different
ways, such as neuronal, hormonal, mechanical, and energetic communications. Research has shown that
consciousness results from the cooperation of the brain and the body, and the heart plays an important role in this
process. Afferent messages from the heart enter higher centers involved in perception, cognition, and emotional
processing. The electromagnetic field of the heart is 5 thousand times larger than the brain field. The neurological
messages of the heart have an effect on the activity of the amygdala and its adjacent nuclei. The brain of the heart can
perceive future events before they happen and even a little earlier than the brain. It is concluded that with the progress
in understanding the effect of the heart on the brain, the importance of the use of the heart in the Quran as the soul,
perception, intellect, feelings, and emotions are clarified, and it can be said that what is meant by the heart in the
Quran if not in all cases, but in many verses, is the physical heart inside the chest, which is also mentioned in the
hadiths.

Keywords: Heart, Cognition, Brain
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Introduction: Doxorubicin, an effective chemotherapeutic agent, has been frequently used in the treatment of
various cancers. However nowadays, its application is limited due to cardiotoxicity. The important mechanism
involved in the cardiac injury of doxorubicin is the generation of reactive oxygen species; therefore, antioxidant
compounds may reduce cardiotoxicity.

Materials and methods: In this research, we evaluated the protective effects of Portulaca oleracea against
doxorubicin-induced damage in H9c2 cardiomyocytes. The H9c2 cells were pre-treated for 2h with different
concentrations (12-200ug/ml) of extract or Resveratrol (positive control), then doxorubicin was added for 24h.

Results: The results reveal that doxorubicin extremely decreased cell viability via increasing Malondialdehyde,
reactive oxygen species, and apoptotic cells. The extract could reverse doxorubicin-induced cardiotoxicity through
anti-oxidant activity, as well as Resveratrol.

Conclusion: In conclusion, we witnessed that Portulaca oleracea has a protective effect against doxorubicin-
caused cardiac damage and could be considered a natural cardio-protective agent in the treatment with doxorubicin.

Keywords: Cardio-protective, Doxorubicin, Cardiomyocytes, H9C2 cells, Portulaca oleracea
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Introduction: The importance of the gut-brain axis has been identified in numerous neurological disorders. In
recent years, the effect of gut microbiota on the nervous system has been noticed. The population of gut
microorganisms can be effective in reward systems and side effects of drug abuse. Deaths resulting from drug use,
particularly opioids used for pain management, are due to dependence. Prescribing opioids and experiencing opioid
withdrawal can lead to dysbiosis, which is a change in the population of gut microbiota. Considering the effect of gut
microbiota on the nervous system, adjusting the population of gut microbiota can be effective in preventing opioid
painkiller complications in the nervous system.

Methods: To transfer the gut microbiota from saline-treated animals to morphine-treated animals, donor animals
are first treated with saline for 9 days. Then, 200mg fecal matter from the donor animals was collected, dissolved in
PBS, and filtered and centrifuged before being given to the recipient animals ml of the suspension was administered
to recipient animals by gavage 7 days before morphine treatment. During treatment, the animals were administered
the same dose every 24 hours for nine days. On the 10th day, the symptoms of withdrawal syndrome induced by
intraperitoneal injection of 1.5 mg/kg naloxone were assessed.

Results: Naloxone injection in morphine-treated animals causes withdrawal symptoms such as activity, chewing,
head tremor, penis licking, ptosis, rearing, scratching, and sniffing. Recolonizing the microbiota of animals treated
with saline in the intestine of animals receiving subcutaneous morphine reduces activity, chewing, head tremor,
rearing, and scratching.

Conclusions: Dysbiosis can be one of the mechanisms involved in the development of morphine dependence.
Recolonizing the gut microbiota and correcting dysbiosis due to morphine consumption can alleviate withdrawal
symptoms.

Keywords: Morphine dependence, Gut-Brain axis, Gut microbiota, Withdrawal syndrome
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Introduction: The uncontrolled release of glutamate, an important amino acid in the brain, plays an essential role
in neurodegenerative diseases such as Alzheimer's, ischemia, and trauma. Different studies have shown that free
radical production is involved in the glutamate-induced toxicity process. Anti-oxidant compounds from natural
sources have attracted considerable attention in reducing glutamate-induced toxicity. Iranian traditional medicine has
recommended the consumption of nuts such as hazelnut (Corylus avellana) because it has a key role in memory and
learning. In this research neuroprotective effect of Hazelnut Polyphenol-rich Extract (HPE) was investigated against
glutamate.

Methods and Materials: The PC12 and OLN-93 cells were pre-treated with different concentrations of HPE (6.25-
200ug/ml) for 2 hours and then exposed to 8 mM glutamate for 24 hours. Cell viability, ROS production, lipid
peroxidation, and DNA damage were evaluated in both cell lines.

Results: Glutamate significantly decreased cell viability, while HPE enhanced it at 100 pg/ml and 200 pg/ml in
PC12 and 200 pg/ml in OLN-93. Glutamate increased ROS production, lipid peroxidation, and DNA damage, while
HPE reduced them in both cell lines.

Conclusion: Our data suggest that the protective effects of HPE against glutamate toxicity in PC12 and OLN-93
cells may be mediated through the amelioration of oxidative stress (reduction of stress oxidative parameters) and the
resultant apoptosis.

Keywords: Corylus avellana; Hazelnut; glutamate-neurotoxicity; apoptosis; DNA damage; oxidative stress
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Introduction: Quinolinic acid (QA)-induced oxidative stress plays a crucial role in neuronal cell death and
consequently is associated with various neurodegenerative disorders, such as cerebral ischemia, Alzheimer’s,
Parkinson’s, and Multiple sclerosis. Damage and apoptosis induced by excitatory neurotransmitters in
oligodendrocytes are involved in the pathophysiology of MS disease. Cedrol, a natural sesquiterpene derived from
cedar wood, has various pharmacological effects such as antioxidant, anti-inflammatory, and neuroprotective
properties. The present study was designed to investigate whether Cedrol has protective properties against QA-induced
neuronal injury and to elucidate the underlying molecular mechanisms.

Methods and Materials: At first, the potential toxic effect of Cedrol on OLN-93 viability was evaluated. The cells
were co-treated with Cedrol (0.5, 1, 2.5, 5, 10, 25, 50, 100 uM) for 24 h and simultaneously subjected to QA (8 mM)
toxicity for 24 h. The cell viability was determined by MTT assay. Reactive oxygen species (ROS) and lipid
peroxidation (LPO) levels were measured by Fluorimetric methods. The apoptotic cell death was assessed by the
appearance of the sub-G1 peak in propidium iodide (PI) cell cycle analysis.

Results: Cedrol at concentration ranges of 0.5-100 uM had no toxic effect on cell viability. Co-treatment with
Cedrol at concentrations greater than 1mM restored the viability of OLN-93 cells under 8 mM QA toxicity . Treatment
with Cedrol significantly reduced ROS production, LPO, and apoptosis induced by QA toxicity in cells.

Conclusion: Our data suggest that the protective effects of Cedrol against QA toxicity in OLN-93 were mediated
through the amelioration of oxidative stress and apoptosis. Thus, Cedrol has the potential to be used in neuronal
disorders. However, further investigations are needed to precisely understand the cellular mechanisms involved in the
neuroprotective effects of Cedrol in neurological disorders.

Keywords: Quinolinic acid, Cedrol, Oligodendrocyte, OLN-93, Multiple sclerosis disease (MS)
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Introduction: Antioxidant and anti-inflammatory properties of Centella Asiatica (Centella) hydroalcoholic extract
are documented in various diseases. This study aimed to investigate the effect of Centella hydroalcoholic extract on
gentamicin (GM) induced nephrotoxicity.

Methods and Materials: In this study, 28 male Wistar rats were studied in 4 groups; control, sham, GM+normal
saline (NS), and GM-+Centella extract. To induce nephrotoxicity, Gentamicin (100mg/kg) was injected
intraperitoneally (IP) for seven days, followed by administration of Centella (100 mg/kg/IP) for 7 consecutive days.
Finally, the blood samples were collected from the heart to measure the plasma creatinine (Cr) and urea nitrogen levels
(BUN) . Oxidative stress indices were also measured by assessing the malondialdehyde (MDA) and ferric reduction
antioxidant power (FRAP) levels in the right kidney. Moreover, histological damages were assessed by studying
hematoxylin-eosin-stained left kidney sections.

Results: There was a significant increase in Cr, urea nitrogen, and MDA levels, as well as renal tissue damage,
while FRAP level was reduced in the group that received GM+NS compared to the sham one. Treatment with Centella
resulted in a significant decrease in plasma Cr, urea nitrogen, MDA, and tissue damage in the GM+Centella-extract
group compared to the GM+NS group. Moreover, the FRAP level increased significantly in the GM+Centella group
compared to the GM+NS group.

Conclusion: Treatment with Centella extract is effective in ameliorating kidney damage in gentamicin-induced
nephrotoxicity in rats.

Keywords: Centella Asiatica; Gentamicin; Nephrotoxicity; Oxidative stress
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The effect of acacia plant on diabetes
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1- Bachelor's student in Anesthesia, Student Research Committee, Faculty of Paramedicine, Semnan University of Medical Sciences, Semnan, Iran
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Introduction: Diabetes mellitus, the most common metabolic disorder, is a result of insulin insufficiency or
dysfunction. The best methods for managing diabetes are diet and exercise, or diet combined with insulin or
hypoglycemic medications. It should be noted that drugs used in diabetes such as metformin and insulin have side
effects. Therefore, herbal treatments have been recommended as viable substitutes for antidiabetic medications since
they have fewer negative effects. Several pharmacological pathways are used by herbs like acacia to lower blood sugar
levels. The purpose of this study is to investigate the effect of acacia on diabetes.

Materials and Method: This review is conducted by searching the keywords of acacia, Acacia arabica, Samghe
arabi, and diabetes mellitus through journal database platforms such as Google Scholar, Pubmed, and ScienceDirect
as search engines for journals related to this article between 1998 and 2023. 57 articles were studied, and after
removing the articles that were not consistent with the purpose of this study and removing the duplicates, a total of 30
articles were included.

Result: Studies have shown that acacia seeds contain a substance that can lower blood sugar levels in
normoglycemic individuals, indicating that the action involves the release of insulin from pancreatic beta-cells.
Furthermore, in an animal model of type 2 diabetes, polyphenols from the bark of Acacia showed hypoglycemic
activity, reduced body weight, and improved insulin sensitivity, indicating their beneficial effects on DM.

Conclusion: According to the results obtained in this study, due to the availability of raw materials and the lower
cost of these plants compared to chemical drugs, more comprehensive research should be considered.

Keywords: herbal treatments, Antidiabetic, acacia plant
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Introduction: Valerian, scientifically known as Valeriana officinalis, is a herbaceous plant with numerous
medicinal properties. Its root serves as a painkiller and antispasmodic, containing valeric acid that has anti-muscle-
contraction properties. Valerian has various medical uses, such as sedative, hypnotic, anti-anxiety, anti-spasmodic,
antidepressant, anti-hysteric, anti-hypertensive, and diuretic effects. For this reason, valerian has been introduced by
the Food and Drug Administration (FDA) as a food supplement to reduce anxiety. The purpose of this study is to
investigate the sedative effect of the valerian plant.

Methods and Materials: This review was conducted by searching the keywords valerian, catnip, and sedation
through journal database platforms such as Google Scholar, Pubmed, and ScienceDirect as search engines for journals
related to this article between 2001 and 2023. 37 articles were studied, and after removing articles that did not match
the purpose of this research and duplicates, a total of 21 articles were used in this research.

Result: The research showed that this plant is known as an agonist of gamma-aminobutyric GABA receptors.
Studies also show that this plant inhibits valeric acid, the enzyme responsible for GABA catabolism, and increases
the concentration of GABA in the brain, reduces the activity of different brain nuclei, and causes sedative effects.
Also, the property of this plant is similar to benzodiazepines and barbiturates.

Conclusion: According to the attained results, natural materials are superior to synthetic drugs due to fewer side
effects and no alterations in the physiological and biochemical pathways, so it is suggested to conduct more
comprehensive research in this area.

Keywords: catnip, GABA, benzodiazepine, barbiturate
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Introduction: Polypharmacy, as in using multiple medications simultaneously, has become increasingly more
common in older patients. Even though pharmacotherapy is essential for managing multiple concurrent chronic
conditions, the potential consequences of polypharmacy warrant careful consideration.This paper aims to discuss the
consequences of polypharmacy in older adults.

Search Method: For this narrative review, PubMed, Scopus, CINAHL, Web of Science, EMBASE, PsycINFO,
Proquest, and Age Line databases have been used to search articles relating to the consequences of polypharmacy in
older adults. We limited our search to articles published in English between 2010 and 2022. A total of 500 materials
were initially identified to be relevant for the review but at the end, only 30 articles were found to match the inclusion
criteria.

Results: This narrative review examines the multifaceted consequences of polypharmacy in older adults,
encompassing adverse drug reactions, drug-drug interactions, medication non-adherence, cognitive impairment, falls
and fractures, and overall quality of life. The aim is to raise awareness among healthcare providers about the
importance of optimizing medication regimens to mitigate these effects.

Conclusion: Polypharmacy in older adults has a broad spectrum of consequences; impacting individual patients,
healthcare systems, and society. Recognizing and mitigating the risks associated with polypharmacy is vital for
optimizing medication use and promoting healthier aging. This review highlights the importance of a patient-centered
approach, regular medication reviews, and interdisciplinary collaboration to ensure that medication regimens align
with the goals and preferences of older adults and underscores the need for healthcare providers to critically assess
and optimize medication regimens in older adults to mitigate the consequences of polypharmacy. By adopting
evidence-based strategies, healthcare professionals can enhance medication safety, improve therapeutic outcomes, and
enhance older adults' overall well-being and quality of life.

Keywords: Polypharmacy, elderly, older adults, narrative review, consequences
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Introduction: Ischemic stroke can lead to apoptosis and the release of factors that ultimately cause local
inflammation in the area of the damaged brain tissue. N-acetylcysteine is a compound containing sulfhydryl, which
includes antioxidant and anti-inflammatory properties. As was shown in several past studies, this combination is able
to reduce the levels of TNF a, IL-1B, and IL-6 and increase the levels of GSH and SOD. This study aimed to identify
damage-pathways in stroke and investigate the effect of N-acetylcysteine on blood-brain barrier permeability and
cerebral edema caused by ischemic stroke.

Methods and Materials: Male rats were randomly divided into three groups: control, sham, and group receiving
N-acetylcysteine (NAC) drug, with 5 rats in each subgroup. The control group and the treatment group were exposed
to the middle cerebral artery occlusion (MCAQ) model, and after 24 hours, the permeability of the blood-brain barrier
and cerebral edema were examined.

Results: The results of the studies showed that in cerebral edema, the treatment group had a significant difference
compared to the control group at the level of cortex (P<0.001), cortex-amygdala preform (P<0.01), and striatum
(P<0.05). Also, the examination of blood-brain barrier permeability showed that the treatment group had a significant
difference compared to the control group at the level of cortex (P<0.0001), cortex-amygdala preform (P<0.0001), and
striatum (P<0.001).

Conclusion: This study showed that NAC can reduce stroke damage by affecting inflammation and inflammatory
cytokines, including cerebral edema and blood-brain barrier permeability. This could be a potential option for more
appropriate stroke management.

Keywords: stroke, N-acetylcysteine, cerebral edema, blood-brain barrier permeability
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Introduction: According to a report by the World Health Organization in 2020, stroke is the second leading cause
of death worldwide. The lethal and debilitating nature of stroke greatly increases the burden on society and families.
The main treatments for stroke are intravenous thrombolysis and mechanical thrombectomy. Both treatment strategies
have limited time frames, and their effectiveness is still suboptimal. To achieve better results, research on new
therapeutic targets is essential. Microglia are the main members of the regulatory cells of the central nervous system,
which play an important role in the pathogenesis and progression of stroke. M1 microglia cause neuroinflammation
and induce neurotoxic effects, while M2 microglia inhibit neuroinflammation and promote neurogenesis, thus exerting
a series of neuroprotective effects. Most of the cells in the human body are able to secrete exosomes. Exosomes have
become an important means of signaling between cells. Recent studies have shown that different miRNAs transferred
by exosomes help to polarize microglia into different phenotypes.

Search Method: After conducting an initial search in the databases, 10 articles were found. From those, 5 articles
were chosen as the source documents for this review.

Result: Stroke remains a serious, fatal, and debilitating neurological disease to this day. Therefore, research on
new treatment methods and goals is of particular importance. Recent studies have shown that microglia polarization
is strongly associated with stroke progression, and M1 microglia exacerbate stroke-induced brain damage by
promoting neuroinflammation. On the other hand, M2 microglia have a significant neuroprotective effect and promote
neuronal recovery.

Conclusion: Various studies have shown that exosomes from different sources regulate microglia polarization.
This suggests that targeting the secretion of specific exosomes may enable us to regulate microglia polarization. In
addition, the ability of exosomes to cross the blood-brain barrier makes them potentially an ideal vehicle for drug
delivery to the central nervous system. In animal models of stroke, using endogenous exosomes or exosomes as
carriers to transfer certain drug molecules and promote M2 microglia polarization has demonstrated effective
therapeutic results and polarized microglia can also promote the secretion of unique exosomes which have a
neuroprotective role. Therefore, targeting exosomes that regulate microglia and exosomes secreted by polarized
microglia may be a new approach to treating stroke and improving its prognosis.

Keywords: stroke, microglia, exosome, miRNA
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Introduction: Adolescence is the period of transition between childhood and adulthood, during which the brain
undergoes structural and functional changes. Typical adolescent behaviors, such as risk-taking and exploratory
behaviors, reflect neurological changes during this sensitive period, which help initiate potentially harmful behaviors
in adolescence, including drug use. Evidence suggests that chronic exposure to morphine in adolescence leads to
changes in the opioid system, pain perception, tolerance to the analgesic effects of opioids, electrophysiological
characteristics of important brain areas in the opioid system in adulthood, and in the offspring of these individuals.
The ventrolateral periaqueductal gray matter (vVIPAG) is a brain region involved in analgesia and morphine tolerance.
Therefore, considering the importance of the VIPAG region in modulating these characteristics and the evidence of
the long-lasting effects of opioid consumption during this period, this study aimed to investigate the effects of chronic
exposure to morphine in adolescence on the electrophysiological characteristics of the VIPAG region in adult rats.

Methods and Materials: To meet the objectives of the study, juvenile rats were administered morphine or normal
saline twice daily from natal day 31 to 40. Subsequently, from days 60 to 75, the active and inactive
electrophysiological properties of VIPAG neurons were studied using the patch clamp technique.

Results: The findings indicated that long-term exposure to morphine during adolescence caused an increase in the
rheobase current and utilization time in neurons of the VIPAG area. Additionally, we noted arise in the firing frequency
of the action potential in the morphine group compared to the saline group.

Conclusion: Morphine exposure during adolescence can cause electrophysiological alterations in vVIPAG neurons.
These modifications indicate heightened excitability of the neurons in this region.

Keywords: VIPAG, adolescent morphine, chronic morphine exposure, long-lasting effects of morphine
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Introduction: Parkinson's disease (PD) is a debilitating, age-related neurodegenerative disorder that typically
affects the nigrostriatal pathway, leading to motor and non-motor dysfunctions. The primary cause in most PD cases
remains unclear; although some evidence suggests a possible role for neurotrophic factors (NTs) dysregulation and
related signaling cascades as critical events underlying dopaminergic (DA) neuron damage. Yet, the clinical use of
NTs has several limitations. Recently, BHME, a dipeptide mimetic of brain-derived neurotrophic factor (BDNF), has
been reported to exhibit anti-oxidant and neuroprotective properties in several experimental models. The goal of the
study is to investigate if BHME can protect against behavioral and histological deficits in an animal model of 6-OHDA
neurotoxicity.

Methods and Materials: 6-OHDA (20 pg/rat) was injected into adult male Wistar rats' right medial forebrain
bundle (MFB) to induce the PD model. One hour later, an intraperitoneal (i.p.) injection of BHME (0.1 or 1 mg/kg)
was started and continued for 12 days. Afterward, motor behavior and DA neuron survival were evaluated via
behavioral tests and tyrosine hydroxylase (TH)-positive neuron immunohistochemistry (IHC), respectively.

Results: Daily treatment of 0.1 mg/kg of BHME significantly reduced 6-OHDA-induced motor impairments. In
parallel, the histological data concerning substantia nigra (SN) also indicated that the BHME (0.1 mg/kg) group had
significantly better preservation of TH-positive fibers compared to the 6-OHDA group.

Conclusion: Our findings suggest that BHME, as a new mimetic of BDNF, can be considered a potential
therapeutic agent for managing neurodegenerative disorders such as PD and, therefore, merits further evaluation.

Keywords: Parkinson's disease, 6-hydroxydopamine, dopaminergic neurons, neurotrophic factors
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Introduction: Chronic Kidney Disease (CKD) is a pressing health concern that is escalating across the world. The
clock gene apparatus, which comprises transcription factors like PER1 and BMALL, play a vital role in preserving
the optimal functioning of peripheral clocks (such as kidney clock), which have been observed to fluctuate during
diseases like CKD. Estrogen, a female sex hormone, and testosterone, a male sex hormone, have been shown to play
an important role in CKD prognosis. This study aimed to investigate the effect of sex and the role of female sex
steroids on the expression of clock genes transcription regulatory factors in the hypothalamus and kidney tissues in
experimental CKD.

Method and Materials: In this experimental study, 24 male and 48 female Wistar rats weighing 200-250 g were
used, which were divided into six groups containing 12 rats. Each group was divided into two subgroups containing
six animals to investigate the study variables twice. CKD was induced by Adenine Gavage and factors (BMAL1 &
PER1) were investigated.

Results: A significant elevation in renal to body weight ratio, plasma urea and creatinine, renal TGF-B1 levels,
histopathological parameters, and hypothalamic and renal PER1 levels associated with a less reduction in plasma
melatonin and hypothalamic and renal BMALL levels following CKD was observed.

Conclusion: The study revealed two main findings. Firstly, the effects and modifications of clock gene regulators
in CKD are more noticeable during the daytime than at night. Secondly, these results and changes are more significant
in males and those who have undergone ovariectomy than in intact females. Sex hormones (estrogen and progesterone)
play a protective role in improving kidney function, while high levels of testosterone may harm it.

Keywords: Chronic Kidney Disease, Hypothalamus, Sex, Melatonin, Clock Genes
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Introduction: Pregnancy is a very complex and highly stressful time during which women become more physically
and emotionally vulnerable. Therefore, mothers are more likely to face decreased self-esteem and increased
postpartum depression. Despite the high prevalence of postpartum depression, more than half go undiagnosed or
untreated, showing an urgent need to explore an effective preventive strategy. Maintaining a healthy lifestyle and
engaging in regular physical activity have been linked to improved quality of life for pregnant and postpartum women.
The purpose of this study was to determine whether swimming exercises before and during pregnancy can affect
maternal care and postpartum depression-related behaviors in dams.

Materials and Methods: Female NMRI and C57BL/6 J mice were subjected to swimming exercises before
conception and throughout pregnancy. On postpartum days 1-2, maternal behavior including nest-building, active
nursing, and licking/grooming were monitored. Several behavioral tests were also done to measure depression-related
symptoms, including anhedonia- and anxiety-like behavior, social behavior, and behavioral despair. To identify the
underlying mechanisms, corticosterone and inflammatory cytokines during late pregnancy, and corticosterone and
brain serotonin during the postpartum period were measured in dams.

Results: The findings indicated that swimming exercises increased gestational corticosterone, all depression-
related behaviors, and decreased maternal care and brain serotonin in postpartum C57BL/6 J dams, while only
increased licking/ grooming and social behavior, and reduced anhedonia-like behavior in postpartum NMRI dams.

Conclusion: This study suggests that swimming exercises before and during pregnancy could alter maternal care
and postpartum depression-like behavior in a strain-dependent manner.

Keywords: Swimming, Pregnancy, Serotonin
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Fullerene nanoparticle as a therapeutic agent for
protection of neurovascular unit in cerebral ischemia-
reperfusion injuries

Mohammad Taghi Mohammadi (Ph.D)**, Mahsa Sarami Foroshani (Ph.D.)!, Zeinab Sadat Sobhani (M.Sc)*, Masiha
Aryafar (M.Sc)?, Shamsi Darabi (Ph.D)?, Javad Rasoli Vani (M.Sc)*
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Mohammad Taghi Mohammadi: mohammadi.mohammadt@yahoo.com

Introduction: Fullerene (C60), the third spherical allotrope of carbon, can remove various free radicals in the
biological milieus more efficiently than cellular antioxidants. We conducted a study to determine the effectiveness of
polyhydroxylated fullerenes (C60 (OH) 18-22), also known as fullerenol, in protecting the brain from injury caused
by cerebral ischemia-reperfusion (IR) during an experimental model of ischemic stroke.

Methods and Materials: We randomly assigned Male Wistar rats into sham, control ischemic, pre-treated
ischemic, and post-treated ischemic groups. Cerebral IR injury was induced by occlusion of the middle cerebral artery
(MCA) for 90 minutes followed by 24-hour reperfusion. Rats were administered fullerenol 5mg/kg, intraperitoneally,
30min before induction of IR in the pre-treated ischemic group and immediately after termination of MCA occlusion
in the post-treated ischemic group. Brain infarction and edema, blood-brain-barrier (BBB) permeability, and mRNA
expression levels of MMP-9, IL-6, y-glutamyl transpeptidase (GGT), P53, and aquaporin-1 as well as oxidative stress
markers were determined after the termination of reperfusion phase.

Results: Based on our research, it was discovered that fullerenol reduced brain infarction caused by ischemia in
rats. Additionally, it reduced the amount of oxidative damage to the brain affected by ischemia and boosted the
antioxidant system of the affected brain by increasing the activity of antioxidant enzymes. Fullerenol decreased GGT
and P53 and aquaporin-1 expression in the ischemic areas in cerebral IR injuries. Using fullerenol nanoparticles during
cerebral IR was found to attenuate the ischemia-induced brain edema and also protect the integrity of BBB against
brain IR injuries through inhibition of MMP-9 and IL-6 expression.

Conclusions: Fullerenol nanoparticles can decrease brain infarction and edema as well as BBB disruption by
protecting brain microvasculature and BBB integrity during IR injuries. Based on our findings, we recommend using
this nanoparticle for therapeutic purposes to decrease cerebral IR injuries following an ischemic stroke.

Keywords: Ischemic stroke, Blood-brain barrier, inflammation, oxidative stress, Fullerenol
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The Sex-specific effects of TYK2 rs2304256 polymorphism
on the poor response to interferon beta 1-alpha in the
COVID-19 patients
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Introduction: Interferon beta-1a, one of the drugs recommended by the World Health Organization in the COVID-
19 treatment protocol in early 2020, has been used to manage symptoms in patients with multiple sclerosis (MS). In
these patients, TYK2 rs2304256, HLA-DQA1 rs9272105, and rs1448673 polymorphisms have been associated with
treatment response to interferon. The present study evaluates the association of the above polymorphisms and
therapeutic response to interferon beta 1-alpha in Kurdish patients affected by COVID-19.

Methods and Materials: 124 mild COVID-19 patients participated in this study. ReciGen® (44 mcg/vial)
(CinnaGen Company, Iran) was injected every other day. For this study, individuals with a score between 0-4 before
treatment were considered having mild symptoms and were included. Symptom severity was assessed using the WHO
scoring system, and the effectiveness of treatment was measured by subtracting the post-treatment score from the pre-
treatment score. A difference of < 0 was considered a responder (n = 74), whereas a difference of > 0 was defined as
a non-responder (n = 50). Subsequently, the genotype of rs2304256 and rs9272105 was determined using the PCR-
RFLP method. The rs1448673 polymorphism was also genotyped using the Tetra primer ARMS-PCR.

Results: The rs9272105 AG genotype decreased response to RecigGen (codominant model, OR = 0.37, 95% CI
0.15-0.89, P = 0.027; overdominant model, OR =0.33, 95% CI1 0.14-0.79, P = 0.011). After stratification by sex, male
rs2304256 CC and AA patients responded less to treatment in the overdominant model (OR = 0.16, 95% CI 0.04 -
0.55, P =0.0094). Also, in the dominant model, male rs2304256 CC patients responded poorly (OR = 0.14, 95% CI
0.04 - 0.51, P = 0.0071), and females with rs2304256 AC and AA genotypes were less responsive (OR = 0.24, 95%
C10.07-0.76, P = 0.0071).

Conclusions: The rs2304256 and rs9272105 polymorphisms could be effective in response to IFN B-1a treatment
in COVID-19 patients.

Keywords: COVID-19, TYK2 rs2304256, HLA-DQAI 19272105, rs1448673, IFN B-1a
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Introduction: Episodic memory, which is dependent on the hippocampus, is known as social memory and it plays
a crucial role in the survival of animals. The ventral tegmental area (VTA) plays an important role in the formation of
this type of memory. This area plays a crucial role in regulating the activity of neurons in the hippocampus. It does
this by sending direct dopaminergic fibers to the ventral hippocampus or by projecting such fibers to the medial septum
(MS). In this study, the involvement of these two pathways in social memory formation was investigated.

Methods and Materials: Adult male rats underwent stereotaxic implantation of electrodes in the ventral
hippocampus (vHip), medial prefrontal cortex (mPFC), and VTA in the right hemisphere to record local field
potentials. In the MS group, a guide cannula was placed in the MS, and in the vHip group, a guide cannula was
implanted into the vHip. After the recovery period, the MS group of animals received haloperidol (100 nM, 0.5 pL)
in the MS, and the vHip group received this antagonist in vHip. Immediately, animals were placed in a box and
exposed to a novel conspecific for ten minutes to form social memory. Then, the animals were allowed to sleep for
two hours to consolidate their memory. After this period, social memory was tested.

Results: Inhibition of dopamine receptors in MS (and not in the vHip) significantly reduced the recognition index,
and prevented the increase in hippocampal theta power and its functional connectivity with mPFC and VTA during
memory encoding. It also increased the occurrence of hippocampal ripples during NREM sleep.

Conclusion: The VTA's dopaminergic fiber projections to the MS have a significant impact on the formation of
social memory. These fibers likely regulate hippocampal theta rhythm, which plays a crucial role in episodic memory
encoding.

Keywords: social memory, ventral hippocampus, ventral tegmental area, medial septum, medial prefrontal cortex,
dopamine receptors
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Introduction: Ketamine has sedative, analgesic, and anesthetic properties, and one of its most important
advantages is the absence of respiratory depression. Therefore, it is an ideal drug for various types of procedures.
Propofol is also one of the most common drugs used for inducing anesthesia, which leads to a significant decrease in
arterial blood pressureEnsuring hemodynamic stability, providing analgesia, and administering sedation are crucial
aspects of anesthesia. The purpose of this study is to investigate the effect of propofol and ketamine (‘“Ketofol”)
combination in the induction of anesthesia.

Search Method: The present review study is the result of a search through journal database platforms such as
Google Scholar, Pubmed, and ScienceDirect as search engines for journals related to this article between 2018 and
2023 with the keywords propofol and ketamine, ketofol, analgesia, and hemodynamic changes.32 studies related to
the topic were examined, and after removing duplicates, 21 articles were used in this study.

Results: Adding ketamine to propofol (‘“ketofol”) prolongs the sedation time compared to propofol and has a
significant role in reducing pain. Infusion of hypnotic doses of ketofol resulted in increased diastolic and systolic
blood pressure, and further induction improved blood pressure stability compared to propofol infusion. The
combination of propofol and ketamine reduces the hemodynamic changes caused by the injection of ketamine.
Additionally, it plays a part in minimizing the required dosage of propofol and provides enhanced analgesia.

Conclusion: According to the obtained results, it has been found that the mixture of propofol and ketamine can
contribute to maintaining a stable hemodynamic state and providing analgesia. This combination can prove to be a
valuable option for sedation and general anesthesia in a range of medical situations.

Keywords: Ketofol, analgesia, sedation, hemodynamic changes
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Introduction: A child's development after birth depends on the health of his gut microbiota. An imbalance of
healthy and unhealthy bacteria in the digestive tract may contribute to the symptoms of autism. There is evidence of
a connection between chemicals produced by bacteria in the digestive tract and the behavior of children with autism.
Because the gut microbiota is greatly expanded after birth, exposure to antibiotics, either during pregnancy or early in
life, may play a role in the development of dysbiosis. Indeed, oral antibiotics disrupt the gut microbiota, which is
associated with lower levels of Bacteroidetes in the ASD group.

The brain can influence the gut microbiota through changes in gastrointestinal stimulation, gut permeability, and
the release of molecules in the stratum propria. Gut microbiota through the enteric nervous system (ENS), in turn,
influence brain-neuron communication as well as the immune system and active metabolites. In the brain, SCFAs can
influence the function of glial cells, increase neurogenesis, maintain neuronal homeostasis, modulate their function,
and modulate the levels of neurotransmitters and neurotrophic factors. Propionate and butyrate have been shown to
affect intracellular potassium levels, and butyrate alters levels of the GABA, glutamine, and glutamate
neurotransmitters in the hypothalamus. Therefore, it was shown that the composition of the gut microbiome and
metabolome is altered in many brain disorders, suggesting that SCFAs play an important role in the signaling of the
gut-brain axis; as any disruption in this signaling pathway may have a direct effect on the CNS and lead to
neurodevelopmental disorders and neurological diseases.

Keywords: Autism, Probiotic, Microbiota, SCFAs
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Lack of peripheral insulin and intraventricular injection
of insulin and its effect on pain sensation pathway in short-
term diabetes
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(professor)?
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Introduction: Pain is a complex experience that involves various components, including sensory, cognitive, and
emotional. Augmented response to pain is one of the short-term complications of diabetes. This complication can be
caused by a disturbance in the transmission and processing of pain signals. Diabetes can be associated with neuro-
physiological and structural changes in the brain. Insulin roles in the central nervous system have been less studied.
This study aimed to investigate the pain pathway in the central nervous system in the absence of peripheral insulin.

Methods and Materials: Sixty adult male rats were studied in six groups. Diabetes was induced by Streptozotocin
(STZ) (60 mg/kg, IP). Insulin (5 mU/animal, 5 uL) was injected into the left ventricle of groups 2, 3, and 6. The pain
was induced by subcutaneous injection of 50 puL of 2.5% formalin in the right hind paw. Samples were collected at 4
weeks after diabetes induction. Glial fibrillary acidic protein (GFAP), neuron-specific enolase (NSE), and receptors
of advanced glycation end products (RAGE) were measured using the RT-gPCR.

Results: In the indicated nuclei of diabetic rats, the expression levels of NSE and RAGE genes were increased,
while the expression level of GFAP showed a decrease. These results confirm the results observed in the formalin test
regarding the analgesic effect of insulin in non-diabetic rats.

Conclusion: We conclude that ICV injection of insulin reduces the sensation of pain, but this effect is not observed
due to cell damage in the thalamus, raphe magnus, and PAG because of diabetes in those rats. Also, insulin improves
the pathological effects of diabetes in the brain.

Keywords :CNS, Pain, Diabetes, NSE, RAGE

Oloel 55 5SLesls 5 (555l 58 0 SIS e 5 s 5 el G 0 SIS Gaany
5th International and 26th National Congress of Physiology and Pharmacology

78


https://koomeshjournal.semums.ac.ir/article-1-8187-fa.html
http://www.tcpdf.org

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-06 ]

V&Y - Uyl 659)eS oyl — (5 59)gs 3ud 0 )5S - yrosiindy 9 s Aol 0 Ja9 ¥O A —QiegS

CAL 42l 531 Ouo Y gb Cu gl g (qmilbum 39S 335 Colund iy
WS (0 ) 5 oS g
(s $17572) 0305 s 5 guain (i 51 7575) (g Sl ()] pl2)8) 35 (ks dole

) lio) (lgio] Sl (S lr 35 5 psle 2dSK2ils sy sile 5 ALS iled G0 S
o oy oKl sl ol 5 Ky 0dSils— ¥

adelehbadiyifard@gmail.com  :3,8 s dlile

S SBrmsillo g 1)lue Lol .l ol (o) p (rawg Hgba AliSle 5 Shos 50 S prolivwnsd i (pudli 1 SuD
ooliiw! med 95 30 (oo (51 2 & Cow! ymoliwcidr H3 00 1S w9820 ConigST S5 Colud gy (iloals S0 95w abgy yo
B pmilSo U5 alidls LSi  coluadgin 05l iyl amg ol b ol o2 Wi ples gyls Yiaia! g oy )5
o ko Y 9o g 9 (SN 3 (amny Lo (6 2 0S5 25 3 1y il gy 1531 Lo candllian (il )3 iloddid (a2 5T Jisizxo
w2100,5 (o) 2 oS gt PG (Wil

CAL a4l 53 1) (/e gl Vor g 1) Cildgity 09,5 90 vl @239 09,5 dw yd 5 sltwng LW, g, 9 Slge
88 dos ol ooliitwl 3 (Jlae Jruily Cod e S 0,5 €8l il g el 09,5 g 03,8 L0 aeS g
A oy ) oS gud CAL am b 50 Woo Y gb Cugli slll g o> 935/ (69959

abgipo (52955 169959 U oo FEPSP dials g ool 10 (5,10 Smo dlS Ciluad gy 0uiss €Ly 0 (sloog )5 :loadly
0aisS il 50 sog S 40 Wue Y gb Cugli LI 51 gy TEPSP aiwld 9 s (i o 03010 (LS il 09,5 b Lo 0
LBl el (gyl0 o Heba il gig

(s g oy s (6 Sy Ciluadgin CAL JB10 31,5 o5 add 0 (LA Laidl (JS' )0 15 puS azid
S sl 9yl ol 5l eolistwl 02 53 wily ol (pl a5 0,10 (om 55 Ol 5T oS g CAL 4ol slagygy98 oo SV 5b
D5 )l P e g3he sl

o o (oo (oS g (o SV gb o ol (il gy 1gudS” slaolg

Ol 5351 SLesls 5 (555050008 0 SIS Gaadtit 5 s 5 (lall s 0 SIS Gaany
5th International and 26th National Congress of Physiology and Pharmacology

va


https://koomeshjournal.semums.ac.ir/article-1-8190-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-06 ]

Koomesh -Volume 25, supplement Phypha26 Congress - 2023

Pitolisant impairs synaptic excitability and long-term
potentiation in the hippocampal CA; area
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1- Department of Plant and Animal Biology, Faculty of Biological Science and Technology, University of Isfahan, Isfahan, Iran
2- Faculty of Medicine and Health Sciences, University of Putra, Malaysia

Adeleh Badiyifard: adelehbadiyifard@gmail.com

Introduction: The role of the histaminergic system in memory performance has been widely assessed. However,
the underlying circuit and cellular mechanisms are not well understood. Pitolisant is the histamine H3 receptor inverse
agonist, which has been used for the treatment of narcolepsy and is known to have potential anti-seizure properties.
Yet, the potential effects of pitolisant in memory formation and/or the probable mechanisms have not been
investigated. Here, we evaluated the effect of pitolisant on synaptic excitability and long-term potentiation (LTP)
induction in the hippocampal Schaffer collateral pathway.

Methods and Materials: Adult male Wistar rats were used. Animals were distributed into three groups. Two
groups received pitolisant (10 and 100 ng/rat) in the CA; area of the hippocampus. The corresponding sham group
received saline. A field potential recording system was used. The input/output (I/O) functions and LTP induction were
assessed in the hippocampal CA; area.

Results: Pitolisant-treated groups showed significant decreases in the fEPSP slope and amplitude of their
associated 1/0O curves compared with the sham group. Also, fEPSP slope and amplitude after LTP induction
significantly decreased in the experimental groups receiving pitolisant.

Conclusion: Overall, the results indicate detrimental effects of intra-CA; injection of pitolisant on synaptic
excitability and long-term plasticity of the hippocampal CA; area neurons, which should be kept in mind for the use
of this drug as a medication in the control of brain disorders.

Keywords: Pitolisant, Long-term potentiation, Hippocampus, Synaptic plasticity
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Lavandula angustifolia aqueous extract ameliorates anxiety
and depressive-like behaviors in chronic mild stress-treated
male rats
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Introduction: Depression is a widespread mental illness that is rapidly increasing globally. The study aims to show
the possible anxiolytic and antidepressant-like properties of an oral lavender’s flower aqueous extract (LAE) in
chronic mild stress (CMS) model of rats.

Methods and Materials: Test and control rats received LAE (200 or 400 mg/ kg) and distilled water respectively,
Tests of Sucrose preference (SP), elevated plus maze (EPM), and open field (OFT) were used to evaluate rats’
behavioral changes. Real-time PCR, Western blot, biochemical analysis, Enzymes ALT, AST, as well as BUN and
creatinine, were examined in the blood samples to assess the gene expression and the potential toxicity of LAE.

Results: The percentage of SP in the CMS group was 2.6 times less than that of the unstressed group (p<0.05).
However, administration of LAE (200 and 400 mg/kg) increased the SP of CMS rats by 2.0 and 3.01 times respectively
in comparison to those of the stressed animals. EPM analysis revealed that 5-week CMS exposure significantly
reduced the number of entries in open arms (0.8 times) as compared to unstressed rats (6.6 times). LAE (200 and 400
mg/kg) reversed CMS by increasing both the total time spent (1.73 and 1.23% respectively) and the number of entries
in the open arms (5 and 5.7 times respectively) compared to those related to the unstressed group (p<0.05).

Conclusion: CMS decreased the number of entries and time spent in the central zone of OFT. Administration of
LAE (200 and 400 mg/ kg) to stressed rats enhanced the total distance traveled by 3.30 and 2.65% to the control rats.
Taken together, oral lavender aqueous extracts showed ameliorating effects on depression and anxiety-related
behaviors in rats.

Keywords: Depression, lavender, chronic mild stress, anxiety, aqueous extract
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Examining the knowledge of Alborz Province’s
pharmacists regarding premenstrual syndrome (PMS) and
Its management
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Introduction: Premenstrual syndrome (PMS) is one of the common disorders that about 30-40% of women of
reproductive age experience. This condition can lead to various mental and physical issues that can usually be managed
through non-pharmacological and supportive therapies.

Methods and Materials: In a cross-sectional survey of 185 pharmacies using a translated and localized
questionnaire (Kebangsaan, Malaysia, 2020) with a response rate of 60%, 112 valid questionnaires were received
from pharmacists as respondents. The questionnaires underwent analysis using SPSS 26 software, utilizing descriptive
statistics and correlation coefficients.

Results: 72 % of pharmacists working in Karaj city were women and 43% of them were less than 30 years old.
Female pharmacists had a significantly (P=0.001) higher level of knowledge than their male counterparts. Also, there
was an inverse relationship between work experience, age, and the knowledge of pharmacists. Pharmacists with less
than 10 years of work experience and less than 30 years of age had a higher level of knowledge than other pharmacists.

%Y +of pharmacists were aware of the difference between PMS and PMDD, and 67% of them generally had an
acceptable level of knowledge regarding common diseases of women.

Conclusion: According to the obtained results, the majority of pharmacists working in Karaj City are young
women and have an acceptable level of knowledge regarding the management of simple ailments of women. Also,
87% of them had a positive attitude regarding providing non-drug counseling to patients. According to the results,
there is hope to improve the health of women in society and improve their quality of life. Considering the significant
decrease in the knowledge of pharmacists after a few years, continuous study and participation in retraining courses
seems necessary to improve the level of knowledge of pharmacists.

Keywords: Knowledge, Pharmacist, Premenstrual Symptoms
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awareness in Alborz Province regarding the management of
premenstrual symptoms using herbal medicines and non-
pharmacological treatments

Mahdia Safari'*, Dr. Shadi Sarroudit

1- Young Researchers Club, Islamic Azad University of Tehran Medical Sciences Branch, Tehran, Iran

Mahdia Safari: mahdiyeh.safary78@gmail.com

Introduction :Premenstrual syndrome (PMS) is one of the common female disorders. The aggravated form of
PMS is called premenstrual dysphoric syndrome (PMDD) .Unlike PMS, PMDD requires medical interventions.

Methods and Materials: In a cross-sectional survey, the translated-localized questionnaire of (Kebangsaan,
Malaysia-2020) was distributed among pharmacists; 112 valid questionnaires were received and analyzed by SPSS
26.

Results: 70% of the respondents were female and 43% were under 30 years .Female pharmacists had a significantly
(P=0.001) higher knowledge level than males .Pharmacists with less than 10 years of work experience and under 30
years had a higher level of knowledge than other pharmacists. 40% of pharmacists were aware of the difference
between PMS and PMDD, and 67% of them had an acceptable level of knowledge regarding common women's
diseases. 83% of pharmacists had a positive attitude towards their role in PMS management .Mefenamic acid,
ibuprofen, and evening primrose oil were recommended more often .Although 72% of pharmacists believed that herbal
medicines have the necessary effectiveness and can replace herbal teas; 53% of them did not know about the side
effects and interactions .Only 12% of pharmacists recommended herbal teas, such as saffron, lavender, and
chamomile .The main reason for patients to consult with a pharmacist instead of a doctor is to save money and because
they consider PMS to be less important, while the main reason for pharmacists is their concern about losing the golden
time of treatment.

Conclusion: According to this and the previous research, pharmacists, as the first line of treatment, should improve
their knowledge about gynecological diseases .People of Asian countries have a positive opinion about consuming
medicinal plants, and evening primrose oil is popular in both communities; In conclusion, it is likely that Asian
countries will welcome the export of Iranian herbal medicines.

Keywords: Pharmacists, Herbal medicines, Premenstrual Symptoms
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Maternal metformin administration during the pre-
gestation period improves memory in transient cerebral
ischemia injury in rats’ male offspring

Ghorbangol Ashabi**? (Ph.D), Reyhaneh Vaali* (M.Sc), Fardin Sehati' (Ph.D candidate), Mina Ranjbaran® (Ph.D),
Marjan Nikbakhtzadeh! (Ph.D), Abbas Zareei'(M.Sc), Iraj Ahmadi®(Ph.D)

1- Department of Physiology, School of Medicine, Tehran University of Medical Sciences, Tehran, Iran

2- Electrophysiology Research Center, Neuroscience Institute, Tehran University of Medical Sciences, Tehran, Iran

3- Department of Physiology, School of Medicine, Ilam University of Medical Sciences, Ilam, Iran.

Ghorbangol Ashabi: gh-ashabi@tums.ac.ir

Introduction: In recent times, research has been directed towards epigenetic mechanisms and their role in the
development of ischemic stroke, including DNA methylation and histone modifications. Studies indicated that
metformin (met) administration in the prenatal period had a long-term effect on the metabolic phenotype, such as
decreased body weight of mice fetuses and altered glucose tolerance of offspring. We have investigated the effect of
maternal Adenosine monophosphate-activated protein kinase (AMPK) pathway activation by metformin
administration on cerebral ischemia in offspring.

Methods and Materials: Animals were separated into four groups: sham, 2-vessels occlusion (2V0O), Met+2VO,
Met+compound ¢ (AMPK inhibitor (CC)) +2VO. Female rats in the metformin group were given metformin at a
dosage of 200mg/kg for a period of 2 weeks. Afterward, female rats were mated with male rats. Sixty-days-old
offspring underwent cerebral ischemia and then memory-related tests were done.

Results: Current data revealed that the neurological deficits score was reduced in the Met+2VO group (P<0.001),
and the memory increased (P<0.001) in comparison to the 2VO group. The Bcl-2/Bax ratio declined in the metformin
group (P<0.001) while the Brain-Derived Neurotropic Factor (BDNF), c-fos, p-AMPK/AMPK ratio and Histone
H3K9 acetylation in the hippocampus augmented significantly compared to the 2VO group (P<0.001).

Conclusion: These findings indicated that the metformin intervention via AMPK activation could improve
movement disability, enhance spatial memory, increase neural plasticity, and augment the bioenergetics state and
epigenetic index in the hippocampus of the offspring.

Keywords: Metformin, ischemia, memory, offspring, AMPK, rats
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The effect of curcumin administration on neuropathic pain
following spinal cord injury in a rat model
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1- Physiology Research Center, Institute of Neuropharmacology, Kerman University of Medical Sciences, Kerman, Iran

Zahra Behroozi: behroozi_2010@yahoo.com

Introduction: Neuropathic pain (NP) is one of the most important medical challenges to treat. Today, painkillers
such as gabapentin are used for reducing NP. Both short-term and long-term use of gabapentin can cause physical and
psychological side effects. Curcumin, as the main active component in turmeric, has powerful anti-inflammatory and
antioxidant effects and may treat and reduce pain following spinal cord injury (SCI). Our aim of this study is to
investigate the effect of curcumin on neuropathic pain following SCI.

Methods and Materials: Forty adult male Wistar rats were randomly divided into 5 groups: control, sham (Only
laminectomy), SCI (Laminectomy +Clip Compression), Curcumin100 (animals which orally received Curcumin 100
mg/kg immediately after SCI), and Curcumin200 (animals which orally received Curcumin Y00 mg/kg immediately
after SCI). SCI was induced at the T11-T12 level. Behavioral tests were conducted weekly after injury for six weeks.
Allodynia (acetone test) and hyperalgesia (tail flick) were used to assess NP. Cavity size was determined by H&E
stain, and the expression of GAD65 and GABA= A Receptor were determined using the western blot technique. Data
were analyzed using PRISM software.

Results: Both curcumin doses showed a higher pain threshold in cold allodynia (p<0.0001) and hyperalgesia
(p<0.0001) than those in the SCI group. Animals treated with curcumin also reduced cavity size and increased GABA-
A receptors and GADG65 expression. The difference between the two groups of curcumin was not statistically
significant.

Conclusions: The results showed that curcumin reduced SCI-induced allodynia and hyperalgesia by regulating
the GABA-A receptor and GADG65. Using curcumin can improve NP after SCI and reduce the dosage of painkillers.
For this reason, the side effects of painkillers are also reduced. So, curcumin can be a new horizon in the treatment of
NP following SCI.

Keywords: Spinal cord injury, Neuropathic pain, Curcumin
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Combination of losartan with pirfenidone: a protective
anti-fibrotic against pulmonary fibrosis induced by
bleomycin in rats
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Introduction: Pirfenidone (PFD), the one acceptable medication for treating idiopathic pulmonary fibrosis (IPF),
is not well tolerated by patients at full doses. Therefore, utilizing certain methods, like combination therapy, can
potentially enhance the therapeutic effectiveness of PFD. Losartan (LOS), an angiotensin Il receptor antagonist, could
be a suitable candidate for combination therapy because of its stabilizing effect on the pulmonary function of IPF
patients. Therefore, this study aimed to investigate the effects of LOS in combination with PFD on bleomycin (BLM)-
induced lung fibrosis in rats

Methods and Materials: BLM-exposed rats were treated with LOS alone or in combination with PFD. Then the
edema, pathological changes, level of transforming growth factor-B (TGF-B1), collagen content, and oxidative stress
parameters were assessed in the lung tissues.

Results: Following BLM exposure, the inflammatory response, collagen levels, and oxidative markers in rat lung
tissues were significantly modified by PFD, and these effects were enhanced by combination with LOS.

Conclusions: The findings of this in vivo study suggest that the combined administration of PFD and LOS may
provide more potent protection against IPF than single therapy by boosting its anti-inflammatory, anti-fibrotic, and
anti-oxidant effects. These results hold promise in developing a more effective therapeutic strategy for treating lung
fibrosis.

Keywords: Idiopathic pulmonary fibrosis, Oxidative stress, Combination Therapy, Bleomycin, Pirfenidone,
Losartan
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on the Bleomycin-induced Epithelial-Mesenchymal
Transition and Oxidative Stress in A549 Cell Line
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Introduction: Idiopathic pulmonary fibrosis (IPF) is a fatal pulmonary disease. Despite its promising anti-fibrotic
effect, patients' toleration of Pirfenidone (PFD) in full dose is low. Combination therapy enhances PFD's therapeutic
efficiency and reduces its dosage. The present study evaluated the effect of a combination of losartan (LOS) and PFD
on oxidative stress parameters and the epithelial-mesenchymal transition (EMT) process induced by bleomycin (BLM)
in human lung adenocarcinoma A549 cells.

Methods and Materials: The non-toxic concentrations of BLM, LOS, and PFD were assessed by the MTT assay.
After single and combined treatments, we evaluated EMT in BLM-exposed A549 using migration and western blot
assays. We also assessed MDA and antioxidant enzyme activity, including CAT and SOD.

Results: The combination treatment led to a significant reduction in cellular migration compared to both single
and BLM-exposed groups. Additionally, it markedly improved cellular antioxidant markers and increased epithelial
markers while decreasing mesenchymal markers.

Conclusions This in vitro study suggest that combining PFD with LOS might be more protective against
pulmonary fibrosis (PF) than single therapy because of its greater efficacy in regulating the EMT process and reducing
oxidative stress. The current results might offer a promising therapeutic strategy for the treatment of lung fibrosis.

Keywords: Idiopathic pulmonary fibrosis, Oxidative stress, Epithelial-mesenchymal transition, Bleomycin,
Pirfenidone, Losartan
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variability in rats recieving valproic acid-induced acute
hepatotoxicity
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Abdolghaffari (Ph.D)!, Mohadese Zahedi Nejad (Pharm.D)!, Saeedeh Maleki Dehnavi (Pharm.D)!, Bahareh
Tavakolifar (Ph.D)?, Azadeh Khalili (Ph.D)?

1-Department of Toxicology and Pharmacology, Faculty of Pharmacy, Tehran Medical Sciences, Islamic Azad University, Tehran, Iran
2-Department of Physiology-Pharmacology-Medical Physics, School of Medicine, Alborz University of Medical Sciences, Karaj, Iran

Helia Esmaeeli Dahaj: helia.esmaeeli@yahoo.com

Introduction: High doses of valproic acid cause liver inflammation. However, nicotine, a widely consumed
substance, produces anti-inflammatory effects through its various receptors in the body. Considering the effects of
inflammation on heart rate, the present study examined the impact of nicotine on heart rate variability in rats with
acute liver injury caused by valproic acid.

Methods and Materials: In this study, 6 groups of male rats including vehicle, valproic acid, nicotine 0.5, 1, 1.5,
and 2 mg/kg were used. An initial electrocardiogram was taken from anesthetized animals. Then, nicotine was
administered intraperitoneally (normal saline, 0.5, 1, 1.5, and 2mg/kg respectively). After 20 minutes, a second
electrocardiogram was taken. Valproic acid (500 mg/kg) was injected intraperitoneally 30 minutes after nicotine
injection, and electrocardiograms were recorded after 1, 2, and 3 hours. Linear and non-linear indices of HRV were
extracted from recorded electrocardiograms. Finally, the animals were sacrificed and Blood samples were taken from
the heart using the ELISA method to measure inflammatory cytokines.

Results: Nicotine at a dose of 2mg/kg could increase the SampEn index in rats compared to the control group (at
least P<0.05), but there was no significant difference in SD1, SD2, SD1/SD2 SDNN, RMSSD, and DFA indices.
However, nicotine at the highest dose was able to reduce the increased levels of IL-6 as a pro-inflammatory cytokine
in rats receiving valproic acid. Moreover, valproic acid alone caused a significant decrease in TNF-a in comparison
with the vehicle group.

Conclusion: It appears that nicotine has shown effectiveness in reducing inflammation factors and regulating heart
rate. However, it did not significantly affect the variability of heartbeats in rats receiving a high dose of valproic acid
in the short term.

Keywords: Nicotine, heart rate variability, high dose of valproic acid
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The effect of high-intensity interval training on
mitochondrial expression of Mir-133 and MiR-15 gene in the
heart tissue of rats with myocardial infarction
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1-Professor, Sports Physiology Department, Central Tehran Branch, Islamic Azad University, Tehran, Iran.
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Fatemeh Beheshtizadeh: ptebi1994@gmail.com

Introduction: This study aimed to investigate the effect of HIIT (high-intensity interval training) on the
mitochondrial expression of Mir-133 and MiR15 genes in the heart tissue of rats with myocardial infarction.

Methods and Materials: 24 male Wistar rats were divided into healthy and ill groups. After inducing myocardial
infarction in 18 male rats using isoproterenol injection, they were randomly assigned to either the HIIT or patient
control group. So in total, the study was conducted in three groups. The exercise group underwent 8 weeks of HIT
training, performing at 85-90% VO2 max, 5 days a week. Relative expression of the Mir-133 and MiR-15 genes was
obtained by real-time PCR. The data were analyzed by one-way ANOVA and Tukey's post hoc test

Result: The results of a one-way ANOVA revealed a significant difference (p = 0.001) in the mean expression of
Mir-133 and MiR-15 genes in the heart muscle of male rats among the three groups. The post hoc test showed a rise
in the expression of the Mir-133 gene and a decline in the expression of the MiR-15 gene in rats’ heart muscles in the
training group compared to that of the healthy and sick control groups (p = 0.001).

Conclusion: Given the positive effect of HIIT on the number of genes associated with myocardial infarction, it
seems that understanding the cellular and molecular processes affected by exercise could make physical activity a
simple and targeted treatment option in the future.

Keywords: HIIT, expression of Mir-133 and MiR-15 gene, myocardial infarction
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Investigation of the Effect of Nano-Chrysin on Hormonal
Changes, Oxidative Damage, and Pathological Changes in
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1- Cardiovascular Diseases Research Center, Birjand University of Medical Sciences, Birjand, Iran.
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3- Student Research Committee, Birjand University of Medical Sciences, Birjand, Iran.

Behzad Mesbhahzadeh: meshbahmoeen@yahoo.com

Introduction: Organophosphate pesticides are recognized as environmental pollutants that can cause metabolic
disturbances. Metabolic disorders involve increased oxidative stress parameters as one of the contributing factors. The
aim of this study was to measure thyroid hormones, including T4, T3, TSH, and changes in oxidative stress parameters
{malondialdehyde (MDA), glutathione (GSH), nitric oxide (NO), and superoxide dismutase (SOD) enzyme}, as well
as histopathological changes in the thyroid gland of male Wistar rats exposed to chlorpyrifos and nano-chrysin.

Methods and Materials: In this study, 36 male Wistar rats were divided into 6 groups (n=6) and studied for 15
days. The groups included: control with 0.5 ml of chlorpyrifos solvent (olive oil), chlorpyrifos alone at a dose of 30
mg/kg, chlorpyrifos plus nano-chrysin at different doses (CPF+NCH5, CPF+NCH10), and nano chrysin alone at
different doses (NCH5, NCH10). The materials were administered by Gavage. The thyroid gland of the animals was
evaluated for antioxidant enzyme activity and histopathological changes, while serum samples were evaluated for
thyroid hormones. Data were analyzed using mean, standard error, and statistical analysis.

Results: The results showed an increase in T3 and T4 concentrations in all groups compared to the control group,
while TSH did not show a significant change. Treatment with nano-chrysin and chlorpyrifos alone had no effect on
the level of oxidative biomarkers. Furthermore, histopathological changes were observed in all groups.

Conclusion: Oral consumption of nano chrysin cannot prevent the toxic effects of high doses of chlorpyrifos.

Keywords: Chlorpyrifos, Chrysin, Oxidative stress, Thyroid, Wistar rats.
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Introduction and Objective: Exposure to environmental pollutants is one of the most important risk factors for the
occurrence and progression of neurological disorders. Organophosphate pesticides, including chlorpyrifos, are
environmental pollutants widely used worldwide. The aim of this study was to evaluate the potential effects of
chlorpyrifos on the hippocampus of male rats and to investigate the potential benefits of co-administering chrysin in
reducing these adverse effects.

Methods and Materials: Forty male rats were randomly assigned to 5 groups: control (C), chlorpyrifos (CPF),
chlorpyrifos plus chrysin at 12.5 mg/kg (CPF+CHL1), chlorpyrifos plus chrysin at 25mg/kg (CPF+CH2), and
chlorpyrifos plus chrysin at 50mg/kg. After 45 days, hippocampal tissue was evaluated histopathologically and
biochemically. Statistical analysis was performed using SPSS software and data were presented as SEM + Mean.

Results: Biochemical evaluations showed that chlorpyrifos or co-administration of chlorpyrifos and chrysin did
not cause significant changes (p <0.05) in SOD activity and levels of MAD, GSH, and NO in the hippocampus of rats
compared to the control group. The histopathological findings resulting from the effects of chlorpyrifos on
hippocampal tissue included infiltration of inflammatory cells, degeneration/necrosis, and congestion/hyperemia.
Chrysin was able to improve these histopathological changes in a dose-dependent manner.

Conclusion: In our study, chlorpyrifos administration was able to induce histopathological changes in the
hippocampus of male rats. Chrysin at high doses was effective in reducing the histopathological damage caused by
chlorpyrifos in the hippocampus.

Keywords: chlorpyrifos, Chrysin, oxidative stress parameters, rat, Hippocampus
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Introduction: Recently, there has been increased interest in the health benefits of bioactive compounds and
functional foods. Edible mushrooms are among valuable nutritional resources and contain great amounts of proteins,
carbohydrates, phenols, etc. Agaricus bisporus is a widely used mushroom in the food industry worldwide. It belongs
to the Garygonyan family, and its nutritional value is comparable to that of fish and meat, so its consumption is on the
rise.

Methods and Materials: Mushrooms (Agaricus bisporus) with 26.6 + 0.17% protein, 3.8 + 0.15% lipid, 6.02 £
0.52% moisture, and 7.66 + 0.12% ash and hydrolysate were prepared using alkalase enzyme and chemical methods.
Rats were divided into six groups of eight: 1) sham (receiving no acetic acid 3% or MPH treatment), 2) control
(receiving acetic acid 3% without MPH treatment), IBD rat models treated with 100 (group 3), 200 (group 4), and 400
(group 5) mg/kg MPH. In group six, the rat models of IBD were treated with dexamethasone as a standard drug.

Result: Treatment with acetic acid 3% led to a significant increase in the expression of COX-2, iNOS, IL-1 8, NF-
kB, and TNF-a; however, IBD rat models treated with MPH revealed a significant dose-depended reduction in these
factors, which was comparable with dexamethasone-treated rats.

Conclusion: Fucogalactan, a component of Agaricus bisporus, has been shown to reduce the expression of iNOS
and COX-2 in ileum cells. Additionally, mannogalactan, the primary polysaccharide found in A. bisporus, was found
to induce the expression of the COX-2, TNF-, and IL1 genes.

Keywords: peptide hydrolysate, inflammatory bowel disease, inflammatory markers
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Introduction: Recently, there has been increased interest in the health benefits of bioactive compounds and
functional foods. Agaricus bisporus is a widely used mushroom in the food industry worldwide and its nutritional
content is comparable to that of fish and meat, hence its popularity is growing.

Methods and Materials: Mushrooms (Agaricus bisporus) with 26.6 + 0.17% protein, 3.8 = 0.15% fat, 6.02 =
0.52% moisture, and 7.66 + 0.12% ash, and in addition, alkalase enzyme and chemical procedures were used to prepare
its hydrolysate. The rats were separated into six groups of eight each: 1) sham (no acetic acid 3% or MPH treatment),
2) control (acetic acid 3% treatment without MPH treatment), and IBD rat models treated with 100 (group 3), 200
(group 4), and 400 (group 5) mg/kg MPH. The rat models of IBD in group six were given dexamethasone as a
conventional medication.

Result: We observed significant mucosal damage, necrosis, hyperemia, and edema in rats that received only 3%
acetic acid. Treatment with MPH showed a dose-dependent improvement compared to sham (normal mucosa) and
dexamethasone-treated rats. Microscopically, the same observations were confirmed along with extensive infiltration
by inflammatory cells. Also, treatment with MPH significantly improved macroscopic colitis score, microscopic
colitis index, crypt damage, inflammation severity, and inflammation extent.

Conclusion: Neutrophils may play a significant role in the development and progression of IBD lesions by
releasing inflammatory and angiogenetic factors. Further research is needed to comprehend the specific mediators
generated by these enzymes and their impact on IBD.

Keywords: peptide hydrolysate, inflammatory bowel disease, colon histopathology
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Introduction: Cannibalism is a behavioral and physiological state in some animals such as birds, rabbits, hamsters,
and rats, which causes injury or death in animals. Since in many laboratory researches, it is necessary to shave their
hair, thus we are going to investigate the effect of different shaving methods on cannibalism behavior in rats.

Methods and Materials: In the laboratory of Shahid Bahonar Faculty of Veterinary Medicine Kerman, 24 Wistar
albino male rats from Kerman University of Medical Sciences were provided and placed in 6 groups of four in
predetermined boxes, groups of A and B were shaved on both lateral areas and groups of C and D, were shaved lateral
sides and the dorsal region on the vertebral column and groups of E and F were placed in the same place without
shaving.

Results: According to the examination of the test results shaving both the lateral and dorsal areas, cannibalism
was observed in all rats and 5 of them died two cases of cannibalism were observed in the groups where only the
lateral area was shaved but we had no casualties, and groups without shaving, cannibalism were not found. Also, after
shaving the areas on the vertebral column, the possibility of scratching increases due to the presence of the vertebral
column spine, and these small wounds can also increase the probability of cannibalism.

Conclusion: According to the experiments, shaving the dorsal area of the rats in the spinal column increases the
possibility of cannibalism. Therefore, in scientific researchs, the dorsal region on the spinal column of rats should not
be shaved, or if it is necessary, rats should be kept in separate boxes after shaving to reduce the possibility of
cannibalism and injuries or death.

Keywords: Cannibalism, Rat, Shaving, Physiology
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Introduction: In recent years, the consumption of chicken meat in Iran and other countries has grown significantly.
With the poultry farming growth, the use of drugs and chemical supplements has increased. they are often associated
with undesireable side effects. Medicinal plants with lower costs and fewer side effects can be effective substitute and
more acceptable. Therefore, we investigated the effect of medicinal plants and their mechanism in poultry.

Search Method: Scientific databases, authentic Persian and Latin articles, and authentic books have been used in
this article.

Results: We have done a lot of research on medicinal plants, some plants with their properties and mechanisms
are described below. Yucca schidigera and Quillaja Saponaria are traditionally used as sources of Saponin. Saponin
is a natural detergent or surfactant that is soluble in water and fat. Saponin has anti-protozoal and anti-fungal
properties, changes the intestinal mucous membrane, reduces egg cholesterol, and reduces carcass fat. Quillaja
Saponin is also used as a carrier in some veterinary vaccines. Also, yucca has polyphenolic compounds with
antioxidant activity. Thyme, which is from the mint family, contains ether thymol and carvacrol compounds. Its
essential oils have antimicrobial, antifungal, and antioxidant activity. Dill is from the parsley family, which has
antimicrobial properties, reduces blood fat and cholesterol, and has antioxidant properties. Therefore, these drugs can
be used a lot in the poultry industry.

Conclusion: According to the research, it has been found that medicinal plants have many properties, including
fighting against viruses, bacteria and fungi. Therefore, considering the cost of preparation and the very low side effects
of medicinal plants compared to chemical drugs, we can use these plants more.

Keywords: Medicinal plants, Poultry, Pharmacology, Physiology
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Introduction: Diabetic nephropathy (DN) is one of the main causes of end-stage renal disease and high mortality
rate in type 1 and 2 diabetic patients (T1D and T2D). The RAS plays a pivotal role in the onset and progression of
DN.

Search Method: PubMed, Google Scholar, and WOS databases were searched for the effects and interactions of
RAS activities during DN with using key words; "renin angiotensin system", "diabetic nephropathy", "angiotensin",
"angiotensin Il type 1 receptor (AT:R)", and "MasR".

Results: RAS activation plays an important role, being present in the early stages of DN and then being exacerbated
by albumin leakage from glomerular capillaries, over production of mesangial cell matrix, podocyte injury and
proximal tubular injury. Therefore, activated RAS markers might be useful biomarkers for the diagnosis or monitoring
of DN. Urinary angiotensinogen (UAGT) is a marker or tubular injuries of the early stage of DN in T2D. The uAGT
excretion is highly correlated with intrarenal Ang 11 activity and microalbumin, and could serve as a reliable biomarker
for monitoring intrarenal RAS status in DN. The ACE2 mRNA expression is decreased in glomeruli and proximal
tubules of DN. The rise Ang Il levels in DN activates immune cells and causes production of chemokines leading to
further renal damage. The AT2R and AT:R expression is decreased in DN. The role of renal RAS inhibitors, like
angiotensin-converting enzyme inhibitors (ACEI), angiotensin receptor blockers (ARB) and renin inhibitors, have
been shown to be an effective reno-protective agent in DN. While genetic deletion of the MasR leads to metabolic
syndrome and renal injury, Ang 1-7 activates signaling pathways in mesangial and proximal tubular cells and
attenuates DN in Zucker diabetic fatty rats.

Conclusion: the ACE2/ANG 1-7/MasR axis and ACE-I and ARB represents a promising therapeutic approach to
the treatment of DN.

Keywords: Diabetic nephropathy, Angiotensin Il, AT1R, MasR, Renin angiotensin system
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Investigating the effect of statin on the expression of PGC1l-a,
and NRF2 genes on neural stem cells derived from bone
marrow stromal stem cells in laboratory conditions

Roya Varmazyar (Ph.D.)*"

1- Neuroscience Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran

Roya Varmazyar: roya.varmaziyar@gmail.com

Introduction: Stem cell knowledge provides new opportunities to scientists in using bone marrow stem cells and
their derived tissue to replace damaged tissue. In this field neural stem cells had a specific role in research in traumatic
brain injury and brain damage. Unfortunately, damage to newly derived cells due to oxidative stress secondary to free
oxygen radicals after differential from bone marrow stem cells is one of the obstacles in this process. New research
showed that simvastatin one of the anti-lipid agents can play an important role in inhibiting cell death due to its anti-
oxidant effects and can activate gene transcription pathways to awake intrinsic antioxidant defense. In this study, we
examine this theory by putting in place simvastatin and hydrogen peroxide as oxidant agents.

Methods and Materials: This experimental study was conducted on neural-like stem cells (NLSCs) derived from
bone marrow stem cells. After cell differentiation and immune histochemical staining, cells were divided into three
groups: neural-like stem cells (NLSCs), NLSCs+ H202 100 micromolar, NLSCs+H202 100 micromolar
+simvastatin 2 micromolar. Then via viability test with triptan blue detect viable cells.

Results: Seventy-six percent of NLSCs+H202+simvastatin and 40% of NLSCs+H202 were alive after exposure
to H202 P<0/05. Thus NRF-2 and PGC-1o gene expression was increased in NLSCs+H202 100 micro molar
+simvastatin 2 micro molar despite NLSCs+H202.

Conclusion: Pretreatment of neural stem cells with simvastatin causes lower cellular death and more cellular
survival in comparison to other cells.

Keywords: stem cell, oxidative stress, simvastatin, neural-like stem cells
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Chrysin ameliorates cerebral ischemia/reperfusion injury in
rats by preserving mitochondrial function: role of AMPK-
PGC-1-SIRT3 signaling

Maryam Khombi Shooshtari'** Ph.D, Mohammad Amin Dehghani? M.Sc, Yaghoob Farbood® Ph.D, Seyed Esmaeil
Khoshnam?® Ph.D, Seyedeh Parisa Navabi® Ph.D

1- Persian Gulf physiology research center, medical basic sciences research institute, Ahvaz Jundishapur University of Medical Sciences, Ahvaz,
Iran

2- Department of Toxicology, School of Pharmacy, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

3- Chronic Renal Failure Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

Maryam khombi shooshtari: shooshtari9l@gmail.com

Introduction: Chrysin (CH) has been reported to attenuate brain injury in experimental ischemia models, but few
studies have focused on the direct effect of chrysin on mitochondrial dysfunction. It is hypothesized in this study that
CH ameliorates I/R injury in rats by preserving mitochondrial function via the AMPK-PGC-1 -SIRT3/p53 signaling
pathway.

Methods and Materials: 45 male Wistar rats were randomly divided into three groups: sham group, I/R group,
and I/R + Chrysin (30 mg/kg, gavage, vehicle: DMSO 5 %, for three weeks) pretreatment group. At the end of the
experiment, mitochondrial membrane potential and oxidative stress in the hippocampus were evaluated and real-time
PCR on the genes (AMPK-PGC-1) and western blot analysis on proteins (SIRT3-p53) were carried out.

Result: Chrysin pretreatment significantly decreased oxidative stress and the potential collapse of mitochondrial
membrane, and it significantly augmented the AMPK-PGC-1-SIRT3 pathway compared to the I/R group. Chrysin
also significantly decreased apoptotic protein p53 expression after I/R induction. Also, the results indicate that CH
promotes SIRT3 functions as a downstream target gene of PGC-1, and mediates the effects of PGC-1 on ROS
production and mitochondrial membrane potential. Upregulation of SIRT3 and downregulation of p53 further
emphasizes the importance of CH against neuronal damage. CH also activated AMPK-PGC-1-SIRT3 signaling.

Conclusion: Taken together, it was concluded that CH preserves mitochondrial function by reducing
mitochondrial oxidative stress thus ameliorating I/R injury in I/R rats. The AMPK-PGC1-SIRT3-P53 axis plays an
essential role in this process.

Keywords: Ischemia/Reperfusion, AMPK-PGC-1, SIRT3/p53, Mitochondrial oxidative stress
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Ellagic acid ameliorates glycerol-induced acute kidney
injury by regulating inflammation
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Introduction: Glycerol injection in animal models has been found to cause damage to kidney tissue and function.
The resulting oxidative stress and inflammation can increase blood urea nitrogen (BUN) and creatinine levels, which
are considered the main renal functional factors. The aim of the current experimental research is to investigate the
protective efficacy of ellagic acid in a rat model of glycerol-induced acute kidney injury (AKI).

Methods and Materials: Sixty healthy adult male Wistar rats weighing between 250-300 g were divided into five
equal groups: a control group, AKI group (administered 8 ml/kg of glycerol), and three AKI groups treated with
various doses of ellagic acid (25, 50, and 100 mg/kg/day) for 72 hours after receiving glycerol for 14 days successively.
Serum levels of blood urea nitrogen (BUN), creatinine, lactate dehydrogenase, alkaline phosphatase, electrolytes, and
inflammatory cytokines were evaluated in all rats. Histopathological studies using H&E staining were performed on
kidney tissues from all groups.

Result: The administration of ellagic acid resulted in a significant increase in kidney function biomarkers when
compared with acute kidney injury rats. This increase was consistent with notable reductions in TNF-a levels and
increases in IL-10 levels observed in blood samples. Furthermore, the improvement in histopathological indexes
observed in rats administered with ellagic acid confirmed its kidney-protective role.

Conclusion: The results of the current experimental study suggest that ellagic acid can improve kidney damage
following glycerol injection, potentially by modulating the inflammatory process.

Keywords: AKI, Ellagic acid, Oxidative stress, Inflammation
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Introduction: Surgery is one of the most common methods of treating diseases. Surgery is almost impossible
without anesthesia. Ketamine is one of the most commonly used drugs in anesthesia. The use of this medicine, in
addition to its beneficial effects, can leave side effects on the tissues and organs of the body. The purpose of this study
was to investigate the effect of using ketamine alone and also in combination with diazepam and medetomidine on
the tissue structure of the liver of Wistar rats.

Methods and Materials: 32 adult male Wistar rats were selected and randomly divided into 4 groups of 8. In the
first group (control) normal saline, in the second group ketamine (40 mg/kg), in the third group ketamine (40 mg/kg)
and diazepam (2.5 mg/kg) and in the fourth group ketamine (40 mg/kg) (g/kg) and medetomidine (0.4 mg/kg) was
injected intraperitoneally. The duration of the experiment was 7 days, and the injections were done daily. 24 hours
after the last injection, the studied mice were euthanized and their liver samples were extracted. Tissue samples were
examined under a light microscope after hematoxylin-eosin staining.

Results: The results indicated changes in the liver tissue in the studied groups. Inflammation of the liver
parenchyma was observed in the ketamine group (p < 0.01). In the ketamine/diazepam and ketamine/medetomidine
groups, the severity of tissue damage was higher than in the ketamine group (p < 0.01). In addition, degeneration of
liver cells was also observed (p < 0.01). The most destruction of liver tissue was caused in the ketamine/medetomidine
group.

Conclusion: The results of this study showed that the use of ketamine can cause liver tissue damage and the
simultaneous use of ketamine with diazepam and medetomidine increases the toxicity caused by ketamine. Therefore,
in the simultaneous use of these drugs, liver complications should be considered.

Keywords: Surgery, Anesthesia, Ketamine, Diazepam, Medetomidine, Liver, Tissue
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Designing and building a drug self-administration device
for modelling addiction in laboratory animals: from idea to
product

Esmail Riahi?
1- Department of Physiology, School of Medicine, Tehran University of Medical Sciences

Esmail Riahi: riahi@tums.ac.ir

Introduction: Intravenous drug self-administration has been used as a standard method in preclinical studies of
drug addiction in laboratory animals. Because of the lack of domestic production of the self-administration device and
the exorbitant cost of the foreign product, there has been an unmet need for using this model in research in Iran.
Therefore, in this project we prompted to pursue domestic production of the device.

Methods and Materials: First the specifications, precise physical and software details, standards, and the expected
operational capabilities of the standard self-administration device were extracted from manufacturers’ websites,
textbooks, and scientific articles. Then, a three-lever model device was designed and the prototype was constructed
with the contribution of an engineering team from the private sector. After that, the device was tested in a laboratory
field to, besides its troubleshooting, assess its conventional functioning.

Results: A device for intravenous self-administration of substances in rats was designed, and manufactured with
hardware and software parts. The hardware consisted a test box, an infusion pump, a food dispenser, a stimulator, and
an interface. The software automatically controlled the hardware components and recorded the events. Three levers
were installed in the box that the animal could press to receive an intravenous infusion of an addictive drug or an
edible food.

Conclusion: The self-administration device for intravenous drug injection was designed, built, and localized in
Iran for the first time. After the construction of the prototype and using it in a research project, a scale-up version was
built and its commercialization has been started.

Keywords : Intravenous self-administration; Rat; Addiction
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Hepato-renal protective potential of dimethyl fumarate in
alloxan-induced diabetic mice model
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Introduction: The growing epidemic of diabetes is one of the most common causes of chronic kidney disease and
liver failure. Despite advances in diabetes-related treatments, the effects of the disease have not yet been adequately
reversed or prevented in patients .

Methods and Materials: In this study, forty male mice were divided into eight groups with five animals in each.
Type 1 diabetes mice models were established using multiple low-dose alloxan, and the diabetic mice were treated
with three doses of dimethyl fumarate (DMF) i.e. low, medium, and high viz. 20, 40, and 80 mg/kg, respectively for
a period of 21 days. Then, specific tests were done to evaluate blood biochemical parameters, oxidative stress markers,
and histopathological changes in the treated mice's kidneys and liver.

Results: The obtained results showed remarkably improved anti-diabetic, hepatorenal-protective, and oxidative
stress indexes of DMF in alloxan-induced diabetic mice (p< 0.001). Treated diabetic mice with DMF demonstrated a
noteworthy decrease in blood glucose levels when compared with alloxan-treated mice (p< 0.001). Diabetic liver and
kidney tissues showed marked dilation of bile ducts, tubules, infiltration, and inflammation. On the contrary, the
histological features of the treated mice with DMF improve as shown by the normal size of glomerular capillaries
along with a decrease in less dilatation of ducts in comparison with alloxan-induced mice.

Conclusions: Collectively, it can be concluded that the role of DMF as a blood sugar reducer and improvement of
diabetes complications is very significant, likely via improvement of oxidative stress indicators and tissue
characteristics of the kidney and liver.

Keywords: Diabetes, Dimethyl fumarate, Alloxan, Hepato-renal protective effects.
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The effect of montelukast, a leukotriene receptor antagonist,
on the acetic acid-induced model of colitis in rats:
Involvement of NO-cGMP-Katp channels pathway
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Zamaniyan® (M.D.), Shadi Ekhtiar* (M.D.), Yousef Paridar® (M.D.)

1- Department of Pharmacology, School of Medicine, Dezful University of Medical Sciences, Dezful, Iran

2- Department of Histology, School of Medicine, Dezful University of Medical Sciences, Dezful, Iran

3- Department of Internal Medicine, School of Medicine, Dezful University of Medical Sciences, Dezful, Iran

Behnam Ghorbanzadeh: b_ghorbanzadeh82@yahoo.com

Introduction: Inflammatory bowel disease is a chronic autoimmune disorder that may involve the entire
gastrointestinal tract. The leukotrienes have a role as mediators in the pathophysiology of colitis. We investigated the
effect of a leukotriene receptor antagonist, montelukast, and also the role of the NO-cGMP-Kate channel pathway in
acetic acid-induced colitis.

Methods and Materials: Rectal administration of acetic acid (4%) was used for the induction of colitis in rats. To
investigate our hypothesis, the rats were intraperitoneally pre-treated with L-NAME (NOS inhibitor), L-arginine,
sildenafil, methylene blue, glibenclamide, or diazoxide 15 min before treatment with montelukast (5-20 mg/kg, i. p.),
for three consecutive days. Then, microscopic, macroscopic, and inflammatory parameters were evaluated.

Results: Montelukast reduced the microscopic and macroscopic damage induced by acetic acid. Montelukast also
reduced the level of IL-1p and TNF-a. We also showed that the effects of montelukast were significantly attenuated
by L-NAME, methylene blue (guanylate cyclase inhibitor), and an ATP-sensitive potassium channel blocker
(glibenclamide). Also, the administration of L-arginine, sildenafil, and diazoxide before montelukast produced a
protective effect.

Conclusions: The pathway of the NO-cGMP-Karp channel is involved in the protective effect of montelukast in
acetic acid-induced colonic tissue damage.

Keywords: Montelukast, Nitric oxide, cGMP, Kartp channels, Inflammatory bowel disease
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A review of herbal medicines effective in the treatment of
depression in the last decade

Sahel Motaghi® (PHD), Himan Mehmannavaz?* (MSc)
1- Department of Basic Sciences, Faculty of Veterinary Medicine, Shahid Bahonar University, Kerman, Iran
2- Veterinary physiology student Faculty of Veterinary Medicine, Shahid Bahonar University, Kerman, Iran

Himan Mehmannavaz: hemnmehmannavaz@gmail.com

Introduction: Depression is a common mental illness in the world with a mean prevalence of 10.5 percent in
developing countries. Since antidepressant drugs are associated with side effects and low efficacy, medicinal plants
with natural effective materials with fewer side effects and lower costs can be more effective in the treatment of
depression. So, they can be considered as a good choice. Therefore, in this article, we reviewed the medicinal plants
that have been studied in the last 10 years and have been effective in treating this disease in animal models,
emphasizing on their mechanism of action.

Search Methods: In this study, scientific databases such as Pubmed, SID, Google Scholar, and authentic Persian
and Latin articles were used in the years between 2012 and 2023.

Results: Our search showed that the medicinal plants had therapeutic effects on depression symptoms and
attenuated symptoms of depression, which are mostly related to the orders of mint, leguminous, fennel, borage, etc.
We introduced 40 plants with their mechanisms. Studies have shown that these medicinal plants often exert their anti-
depressant effects through the synaptic regulation of serotonin, noradrenaline and dopamine, regulating the activity
of the hypothalamus-pituitary-adrenal axis, strengthening the antioxidant defense system and reducing inflammatory
mediators.

Conclusion: Nowadays, due to the side effects of antidepressant chemical drugs, high cost, they are less than
acceptable among the people and have a contraindications for some people. Therefore, medicinal plants can be a
suitable alternative to chemical drugs and can be used.

Keywords: Depression, Medicinal Plants, Animal model, Mechanism, Physiology
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Investigation of herbal medicines effective in the repair of
spinal cord injuries
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2- Veterinary physiology student, Faculty of Veterinary Medicine, Shahid Bahonar University, Kerman, Iran

Himan Mehmannavaz: hemnmehmannavaz@gmail.com

Introduction: The spinal cord is one of the vital organs of the body, and spinal cord injury is one of the important
causes of sensory and motor disorders, which are mostly induced by trauma. The incidence of this complication is
rare, but its damage is very severe and irreparable, and since the (WHO) has approved the use of herbal medicines,
efforts are always being made to find more effective and efficient medicines. In this review article, herbal medicines
effective in healing spinal cord injuries in the last decade were studied in animal models with an emphasis on their
mechanism of action.

Search Methods: In this scientific article, PubMed, SID, and Google Scholar international databases were
reviewed from 2012 to 2023.

Results: Our searches showed that the medicinal plants that are effective in repairing spinal cord injuries are mostly
related to the orders of Lamiales, Apiaceae, Lilies, Legumes, and some plants such as Salvia officinalis, Resveratrol
(from red grapes), Geranium. In this article, we introduced 20 herbs with their mechanism of action. Studies have
shown that these herbs mainly reduce secondary damage promote regeneration factors after spinal cord injury and
focus on modulating the inflammatory response and growth-promoting agents.

Conclusion: Nowadays, due to the many side effects of chemical drugs, high costs, and increasing need for the
production of nerve-restoring drugs, drug-producing companies can take advantage of using herbal medicines.

Keywords: Spinal cord injury, Medicinal plants, Secondary injury, Antioxidant
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The maternal reduced uteroplacental perfusion model of
preeclampsia induces sexually dimorphic metabolic
responses in rat offspring
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Introduction: Offspring born to preeclamptic mothers are prone to obesity, diabetes, and hypertension in later life,
but still, studies investigating the underlying mechanism are still limited. Here, we aimed to investigate the impact of
the reduced uteroplacental perfusion (RUPP) rat preeclampsia model on offspring metabolic outcomes.

Methods and Materials: Timed pregnant Wistar rats underwent RUPP or sham surgeries on day 14 of gestation.
Glucometabolic parameters were evaluated on postnatal days (PND), 14 (childhood), and 60 (young adult). In
addition, intraperitoneal glucose tolerance test (IPGTT), homeostatic model assessment of insulin resistance (HOMA-
IR), immunohistochemical staining for insulin in pancreatic islets, arterial blood pressure and 24-h urine protein
(24hUP) excretion were performed at PND60.

Results: Male, but not female, young adult rats (PND60) of RUPP dams exhibited an impaired IPGTT, decreased
circulatory insulin, and weakened pancreatic insulin immunoreactivity. Compared to the male offspring of the sham
group, the body mass of male RUPP offspring significantly caught up after PND42, but it was not sex-specific. RUPP
pups also exhibited upregulations in glucagon (only males) and ghrelin (both sexes with a more significant increase
in males) during PND14-PND60. However, in sham offspring (both sexes), glucagon levels were downregulated and
ghrelin levels were unchanged during PND14-PND60. The blood pressure, HOMA-IR, and 24hUP values did not
alter in RUPP pups.

Conclusions: The overall results suggest that maternal RUPP has negative and sex-specific impacts on insulin,
glucagon, and ghrelin regulations in offspring and that, as young adults, male RUPP rats may be more prone to develop
obesity and diabetes.

Keywords: Preeclampsia, Offspring, Growth disorders, Metabolic dysfunction, Diabetes, Ghrelin
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Stress and Artificial Intelligence

Boshra Hatef'"
1- Associate professor of neuroscience research center of Bagiyatallah University of Medical Sciences

Boshra Hatef: boshrahatef@yahoo.com

Knowing about the internal state of the body that is not under our conscious control and continuing to control it
has always been a goal for development in the science. Today, artificial intelligence has been able to bring us closer
to this goal with diverse and powerful algorithms and based on data that has been extracted over the years on various
human characteristics. One of the important issues in human life is stress. The activity of the stress system actually
affects all the organs and functions of them. A small part of understanding the activity of this system is at the conscious
level, but most of it is at the physiological and unconscious level, which is affecting the functions of other parts of our
body, especially the brain. We at the Neuroscience Research Center of Bagiyatollah University of Medical Sciences
during seven years collected extensive data from Iranians. The various electrophysiological indicators from heart and
brain recordings and hormonal indicators, especially salivary cortisol concentration in different conditions without
stress and degrees Different types of stress were collected. We were able to reach the successful classification
algorithms of cortisol level as the golden standard of stress in optimal and non-optimal condition with 99% power and
even prediction of amount of the salivary cortisol concentration with an error of about 8%. We also designed a software
according to the findings that tells us the state of the stress system by taking the heart rate for one minute.
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Upper limb musculoskeletal complaints in high school
students during the COVID-19 pandemic, and the effect of
two online intervention protocols on symptoms

Razieh Karimian (PhD)Y", Kim Burton (PhD)?, Mohammad Mehdi Naghizadeh (PhD)3, Maryam Karimian (PhD)*,
Chrisa Eleni Xirouchaki (PhD)®, Mostafa Sobhanipur (M.Sc)*

1- Department of Public Health, Fasa University of Medical Sciences, Fasa, Fars, Iran

2- Centre for Applied Research in Health, University of Huddersfield, Huddersfield, UK

3- Noncommunicable Research Center, Fasa University of Medical Sciences, Fasa, Fars, Iran
4- General Department, Fasa University, Fasa, Fars, Iran

5- Monash Biomedicine Discovery Institute, Monash University, Clayton, Victoria 3800, AUS

Razieh Karimian: karimianrazieh@yahoo.com

Introduction: The need for home education during the COVID-19 pandemic has challenged students' physical
health. The present study aimed (1) to investigate the prevalence and severity of upper limb musculoskeletal
complaints in students during the COVID-19 pandemic, and (2) to evaluate the effect that a combined online exercise
+ ergonomic advice protocol has on neck, shoulders and back symptoms, compared with ergonomic advice alone.

Methods and Materials: Firstly, a symptom questionnaire and pain intensity scale were used to investigate the
prevalence and severity of musculoskeletal disorders in 354 high school students (mean age of 16/6 years). In the next
step, 188 students with musculoskeletal symptoms were identified and randomly assigned into 3 groups
(exercise+ergonomic advice, ergonomic advice alone, and control) across 3 musculoskeletal symptom sites (neck,
shoulder and upper back). The follow-up period was 8 weeks.

Results: The 12-month prevalence of musculoskeletal disorders in students was 38/1% in neck and wrist, 34/7%
in upper back, 28% in shoulder, and 12/4% in elbow. The mean pain intensity in these regions was ‘moderate’ on a
visual analogue scale. Some 63% of students reported symptoms in multiple parts of the upper extremity. Compared
with controls, both intervention groups showed a significant reduction in the number of improved individuals, and the
intensity of their musculoskeletal symptoms at 8-weeks (P<0.05). Additionally, there was a statistically significant
difference (P<0.05) in the number of improved individuals in the exercise group compared with ergonomic advice
alone, but no significant difference in pain intensity reduction.

Conclusion: The prevalence rate of upper extremity musculoskeletal symptoms was relatively high in the studied
students. It seems possible that an improvement in these symptoms can be achieved through exercise and ergonomic
advice during the COVID-19 pandemic.

Keywords: Musculoskeletal, Covid-19, Home schooling, Exercise, Ergonomics
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What is the Effects of Training in Two Aquatic and Dry
Environment on Clinical Symptoms and Myelin Basic
Protein of Hippocampal in Mice with MS?

Maryam Karimian® (PhD), Razieh karimian? (PhD), Chrisa Eleni Xirouchaki® (PhD)
1- General Department, Fasa University, Fasa, Fars, Iran

2- Department of Public Health, Fasa University of Medical Sciences, Fasa, Fars, Iran

3- Biomedicine Discovery Institute, Monash University, Australia

Maryam Karimian: karimian.maryam@fasau.ac.ir

Introduction: One of the main factors in MS is the destruction of the myelin basic protein (MBP). It seems that
its amount changes during physical activity. In this study, the effect of two types of aerobic training, swimming
(aquatic environment) and voluntary running wheel (dry environment) was compared on clinical symptoms and MBP
levels in the hippocampus of mice with MS.

Methods and Materials: The samples of this study consisted of 96 female C57BL/6 mice; after the EAE induction,
Mice were divided into two groups of swimming and running wheel and in each protocol into 8 groups (healthy and
EAE). The protocol of the swimming training group was 30 minutes of daily training for 4 weeks and 5 sessions per
week, in the swimming chamber. And the protocol of the running wheel group was voluntary access to the running
wheel 24 hours a day for 4 weeks. Finally, the mice were examined for clinical signs and severity of MS disease.
Then, the brain tissue was isolated and levels of the mentioned variables were measured via ELISA method. The data
were analyzed statistically through one-way ANOV A (P<0.05).

Results: Results showed that the clinical scores in the groups that had MS and performed swimming and running
wheel were lower than the control groups (p<0.001). Also, the destruction of MBP decreased in both groups, but this
decrease was not significant in the swimming groups (p=0.09) F (6. 35) =3.429, but it was significant in the running
wheel groups, (p=0.001) F (6, 35) = 4/705.

Conclusion: Findings suggest that training in a voluntary running wheel environment than swimming environment
is a more effective factor in preventing the destruction of MBP in Hippocampal tissue of mice with MS.

Keywords: MS, Myelin basic protein, swimming, voluntary running wheel
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The effect of gamma linolenic acid on indomethacin-
induced gastric ulcer in rats

Kaveh Rahimi (Ph.D)?!, Yasamin Shaker Ardakani (D.V.M Student)!, Mohammad Hekmatmanesh (D.V.M Student)?,
Masoumeh Ezzati Givi (Ph.D)?

1- Department of Basic Sciences, Faculty of Veterinary Medicine, Shahid Chamran University of Ahvaz, Ahvaz, Iran

Yasamin Shaker Ardakani: d.yasmin.shaker@gmail.com

Introduction: Gastric ulcer is a benign lesion of the mucous epithelium caused by exposure of the stomach to
excessive acid and the aggressive activity of pepsin. The aim of this study was to investigate the effect of gamma
linolenic acid (GLA) on indomethacin-induced gastric ulcer in rats.

Methods and Materials: 30 male rats (n=6) were used in this study. Sham group: Oral administration of sunflower
oil as a drug carrier for 14 days, without causing gastric ulcers. Control group: Oral administration of sunflower oil
for 14 days before gastric ulcer induction (oral administration of indomethacin 50 mg/kg). Treatment groups: Oral
administration of GLA 50 or 100 mg/kg for 14 days along with gastric ulcer induction. Positive control group: Oral
administration of omeprazole 20 mg/bw for 14 days along with gastric ulcer induction. The results were analyzed
using SPSS software.

Results: The results showed that gastric acidity was higher in the control group than the sham group (P<0.05),
however, GLA 50 and 100 mg/kg as well as omeprazole reduced gastric acidity (P<0.05). Also, the average number
of ulcers in GLA 50 and 100 mg/kg as well as omeprazole were significantly lower than the control group (P<0.05).

Conclusion: Oral administration of GLA (50 and 100 mg/kg) was able to reduce the number of ulcers and gastric
acidity in the gastric ulcer model induced by indomethacin.

Keywords: Gamma linolenic acid, Gastric ulcer, Indomethacin, Rat
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The role of GABA in the treatment of diabetic
gastroparesis through its effects on inflammatory factors of
NOS1, COX-2

Farzaneh Yazdanimoghadam'*, Maedeh Ghasemi?, Nepton Soltani®, Hossein Rezazadeh?, Nasrin Mehranfard*

1- Ph.D. student, Department of Clinical Biochemistry, School of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran

2- Assistant Professor, Department of Physiology, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran

3- Professor, Department of Physiology, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran
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Sciences, Urmia, Iran

Introduction: Diabetic gastroparesis is one of the major complications of long-term type 2 diabetes, resulting from
dysfunction in the coordination and function of the neuro-gastroenteric system and smooth muscles in the stomach.
In this study, we aimed to study the expression levels of NOS1 and COX-2 proteins in diabetic gastroparesis and the
effects of long-term GABA treatment on this injury.

Methods and Materials: Forty male Wister rats were divided into four groups: control group, type2 diabetic
(T2DM) group, insulin-treated group, and GABA-treated group. Three months high-fat diet, and then 35 mg/kg STZ
injection and two months GABA therapy were done. Fasting blood glucose (FBS) and the protein expression levels
of NOS1, and COX-2 were measured by western blot analysis.

Results: FBS level in T2DM was significantly increased compared to the control group. Insulin and GABA therapy
improved FBS compared to the T2DM group. The protein level of COX-2 was increased in T2DM rats and after
GABA and insulin therapy, dramatically decreased compared to the T2DM group. The protein level of NOS1 was
decreased in the T2DM group and after GABA and insulin therapy increased significantly compared to the T2DM
group.

Conclusion: This study proposed the role of GABA therapy in improving diabetic gastroparesis by effects on
COX-2 and NOS1 expression which have crucial roles in normal gastric function.

Keywords: Gastroparesis, Type 2 diabetes, NOS1, COX-2, GABA
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Introduction: The use of drugs, including antibiotics, is common in veterinary medicine for the treatment of
various animal and poultry diseases. Correct use of antibiotics and observance of drug withdrawal time before milking
or slaughtering animals will prevent the presence of antibiotic residues. Drug residues in food are a global problem
and pose significant risks to consumer health. Drug residues can cause poisoning, allergies, bacterial resistance and
disruption of microflora balance in humans. Humans live in a symbiotic relationship with intestinal microbes. A topic
that scientists have recently discovered is a term called the "brain-gut microbial axis," which is a two-way system that
enables communication between the gut and the brain. The communication pathways between gut microbes and the
brain are not fully understood but likely involve neural, endocrine, immune, and metabolic pathways. Several chemical
compounds are produced in the gut and reach the brain through the bloodstream. Many of these chemical compounds,
such as tryptophan, serotonin, leptin, etc., are produced or controlled by the microbes in the colon and are involved in
regulating mood and enthusiasm. Much evidence shows that some aspects of brain function are affected by gut
function and its microbial composition. The two-way relationship between gut and brain function is revealed when
the microbial flora of the gut changes in many mental disorders such as depression, autism, anxiety, etc.

Results: Results show drug residues and failure to observe drug withdrawal time can change some brain functions
and cause behavioral disorders by disrupting the digestive flora.

Keywords: Drug residues, Digestive flora, Behavioral disorders
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Introduction: Exposure of normal subjects to dust storm (DS) with different doses of ambient air-born dusty
particulate matter (PM) causes memory and locomotion impairment, anxiety and depression-like behaviors. This study
was designed to investigate the effect of sub-chronic exposure to DS with inhalation of ambient PM in a designed
special chamber on cognition, anxiety, depression, locomotion behaviors, brain tissue inflammatory cytokines and
antioxidant indices in healthy adult rats.

Methods and Materials: Adult male Wistar rats (250-300 g) were divided randomly into the 4 groups: Sham:
(clean air, contains the least dusty PM < 150 pg/m3), DS1: (200-500 pug/m3 PM), DS2: (500-2000 pg/m3 PM) and
DS3: (2000- 8000 ug/m3 PM). Rats were exposed to the clean air or different sizes and concentrations of PM in DS
during the first 4 consecutive days of each week in an experimental actual-ambient dust exposure chamber.

Results: Sub-chronic exposing to dust storm PM impaired avoidance memory and locomotion, increased anxiety
and depression like behaviors. These disturbances were in line with increased levels of inflammatory cytokines in
brain tissue and suppressing the antioxidant indexes.

Conclusion: Current findings indicated that exposure to ambient PM due to DS caused cognitive, anxiety,
depression-like and locomotion behaviors impairment by increasing the neuroinflammatory responses and
suppressing the antioxidant indexes in the brain.

Keywords: Dust storm PM, Cognition, Locomotion, Anxiety, Depression, Inflammation, Antioxidant indexes
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Introduction: Stressful events in perinatal period can cause anxiety disorders later in life. Several studies have
shown a direct link between elevated maternal glucocorticoids and later problems in adulthood. Therefore, this study
aimed to investigate the effect of stress exposure during pregnancy and/or lactation on lipid profiles and inflammation
of the hippocampus as well as their relationship with anxiety-like behavior in young adult male rats.

Methods and Materials: the offspring (male Wistar rat) were divided into 4 groups including control and stress
groups, based on their mothers’ exposure to variable stress during Pregnancy and/or Lactation periods. Variable stress
was applied from the first gestational day until delivery and/or throughout lactation period. The young adult rats (at
postnatal day (PND60) were tested for anxiety-like behavior, using elevated plus maze (EPM). One day after the EPM
test, the animals were decapitated, in fasting state (16 h), their blood were collected to determine plasma corticosterone
levels. In addition hippocampus tissue was removed for determining IL-1, triglyceride, LDL, and HDL levels.

Results: The results of this study showed that, Plasma corticosterone levels increased in the pregnancy and/or
lactation stress group compared to the control group, On the other hand, hippocampus levels of IL-1p, Triglyceride
and LDL level significantly increased but HDL level decreased in pregnancy and/or lactation stress groups compared
to the control group. Moreover, anxiety- related behavior was higher in the pregnancy/and lactation stress group than
the control group.

Conclusions: The present study emphasizes the importance of perinatal stress which can prone the offspring to
anxiety-like behavior. In this regard, the long-term exposure to elevated level of corticosterone, during critical
developmental period may change the programming of lipid profile and inflammation in offspring, which in turn, may
cause the incidence of anxiety-like behavior in young adult male rats.

Keywords: Stress, Lipid profile, Inflammation, Anxiety
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Introduction: In this study, a comparison between centrally and systemically administered erythropoietin (EPO)
was performed on nephroprotection during hemorrhagic shock (HS) in male rats.

Methods and Materials: Male rats were allocated into four experimental groups. (1) Sham; a guide cannula was
inserted into the left lateral ventricle and other cannulas were placed into the left femoral artery and vein. (2) HS;
stereotaxic surgery was done to insert a cannula in the left lateral ventricle and after a 7-day recovery; hemorrhagic
shock and resuscitation were performed. (3) EPO-systemic; the procedure was the same as the HS group except that
animals received 300 1U/kg erythropoietin into the femoral vein immediately before resuscitation. (4) EPO-central;
animals was treated with erythropoietin (2 1U/rat) into the left lateral ventricle before resuscitation. Arterial oxygen
saturation (Sa02) was measured during experiments. Urine and renal tissue samples were stored for ex-vivo indices
assessments.

Results: Erythropoietin (systemically/centrally administered) signifcantly improved SaO2, renal functional and
oxidative stress parameters and decreased renal inflammatory (TNF-a and IL-6) mMRNA expression compared to the
HS group. EPO-treated groups showed a decrease in active form of caspase-3 protein level and an increase in
autophagy activity in comparison with the HS group.

Conclusion: Considering the fact that the effective dose of systemic EPO (300 1U/kg) was roughly50 times higher
than that of central administration (2 1U/rat), centrally administered EPO was accompanied by more advantageous
consequences than systemic way. EPO is likely to act as a neuro-modulator or neuro-mediator in the central protection
of organs including the kidneys.

Keywords: Erythropoietin, Hemorrhagic shock, Inflammation, Intracerebroventricular infusion, Stereotaxic
technique
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Introduction: Nowadays, artificial intelligence is used at all levels of drug management. Simply put, artificial
intelligence is the science of using advanced technologies to create a kind of intelligence in machines. Artificial
intelligence offers many opportunities to optimize drug-related services, one of which is related to drug dispensing in
hospitals. The purpose of this study is to review studies related to intelligent drug dispensing systems.

Search Method: The present study is a review study in which research related to the use of artificial intelligence
in the field of drug dispensing, has been reviewed. To conduct this study, articles published between 2010 and 2023
in Scopus, PubMed, Science Direct, IEEE, and Google Scholar databases were reviewed. Initially, 352 articles were
found, 56 of which corresponded to the purpose of the study, and 21 articles were subjected to final review.

Results: Different studies showed that drug distribution systems are divided into 3 categories central,
decentralized, and combined. Also, it was provided that there are different methods for intelligent drug dispensing,
which include adherence packaging of drugs by machine (n=3), cabins intelligent automatic dispensing (n=9),
intelligent robots for drug transfer and dispensing (n=7) as well as drug transfer rails (n=2).

Conclusion: The results of this study showed that intelligent drug dispensing systems can improve drug safety and
the quality of care services by reducing medication errors. In general, it can be useful in the stages of pickup,
preparation, and management of drugs in the hospital. Also, using such systems can lead to reducing the workload of
the healthcare providers, especially nurses and pharmacists, reducing waiting time and better management of
pharmaceutical resources.

Keywords: Drug Dispensing System, Artificial Intelligence, Intelligent
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The use of artificial intelligence in evaluating the motility
and speed characteristics of freeze-thaw sperm
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Introduction: The frozen storage of sperm in a temperature condition causes a temporary interruption in their vital
activities oxidative stress is an important factor in poor sperm function that causes morphological changes and
oxidative damage. Various studies have shown that antioxidants can reduce oxidative damage during freezing. In fact,
antioxidants reduce, eliminate, and inactivate free radicals. The purpose of this study was to investigate the use of
artificial intelligence in evaluating the directional and speed characteristics of freeze-thaw sperm.

Search Method: In this article, studies related to the use of artificial intelligence in the evaluation of frozen sperm
were used.

Results: Artificial intelligence (AI) has been progressively used in the many fields of biology, integrating
knowledge and computer science through machine learning algorithms. Al with computerized semen analysis systems
already in use and a broad spectrum of possible Al-based applications in evaluation to predict semen quality and
fertility of sperm. In this respect, machine learning approaches that use video recordings of semen (the seminal fluid
that contains the sperm) samples to detect the morphology and motility of the included spermatozoa could assist
scientists in their work. Motility means observing the speed and way of movement of sperm, i.e., if they travel on a
straight path or in a circle. CASA works well for many animal (cow and sheep) species. Morphology is especially
hard to assess by commercial CASA systems, as accurate analysis is only possible for sperm heads. Especially for
motility, the CASA systems base their analysis on computing various kinematic statistics about each sperm track and
then using those for determining progressive and non-progressive motility based on agreed-upon rules and thresholds.
Researchers have proposed a machine learning framework for the prediction of bull sperm motility using a Support
Vector Machine (SVM) classifier combined with three CASA parameters: curvilinear velocity, straight-line velocity,
and linearity. The authors have demonstrated the efficacy of their approach and indicated that their method could be
utilized for examining human sperm. Recently, have applied region-used convolutional neural networks (RCNNS) to
evaluate sperm head motility in human semen videos.

Conclusion: In general, it can be concluded that the use of artificial intelligence in evaluating sperm motility can
be very useful.

Keywords: Artificial intelligence, Sperm and Fertility
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Introduction: Numerous studies have reported on the clinical use and abuse of opioids during pregnancy, revealing
that opioids can cross the placenta during gestation. Previous research has demonstrated that exposure to morphine
during prenatal development can result in negative outcomes in offspring cognitive function. The medial prefrontal
cortex (mPFC) plays a fundamental role in cognitive processes, motivation, and emotion by integrating information
from various cortical and subcortical areas and directing this updated information towards output structures.
Dysfunctions in the mPFC have been observed in a range of psychiatric and neurological disorders, including
addiction. In light of these findings, this study seeks to explore the electrophysiological properties of mPFC neurons
in rat offspring who were prenatally exposed to morphine.

Methods and Materials: To investigate the effects of prenatal morphine exposure on mPFC neuronal activity,
pregnant rats were administered either morphine or saline twice a day from gestational days 11 to 18. Whole-cell
patch-clamp recordings were conducted to assess the electrophysiological properties of mPFC pyramidal neurons in
male offspring.

Results: The results of the electrophysiological recording of mPFC neurons in offspring prenatally exposed to
morphine demonstrated several significant differences compared to the control group. Specifically, the resting
membrane potential (RMP) was shifted towards less negative voltages, and input resistance and duration of the action
potentials were significantly increased. In addition, prenatal exposure to morphine increases input resistance and
decreases rise slope, amplitude, and afterhyperpolarization amplitude of action potential.

Conclusion: In this regard, prenatal exposure to morphine can lead to changes in the electrophysiological
properties of neurons in the mPFC. Specifically, these changes indicate an increase in the excitability of these neurons,
which could have significant implications for brain function.

Keywords: In utero exposure, Morphine, Excitability, medial prefrontal cortex
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Introduction: Quercetin, a member of the flavonoid family, has protective and improving effects on cardiovascular
diseases (CVDs), including myocardial infarction (MI). However, the underlying molecular mechanisms are still
being investigated. Meanwhile, a new group of non-coding RNAs known as circular RNAs has been found to play a
role in the pathogenesis and progression of CVDs and MI. In this study, we examined the expression patterns of three
circular RNAs (circRalgapal, circSLC8al, and circPAN3) and their relationship with the healing effects of quercetin
in rats with MI. Male rats were divided into four groups: a control (sham) group, a one-day MI group, a two-week Ml
group, and an MI group treated with quercetin (30 mg/kg, intraperitoneal injection, every other day for two weeks).
MI was induced by closing the left anterior descending coronary artery (LAD), and heart tissue was collected two
weeks later under full anesthesia after checking heart function indicators. Real-time PCR was used to measure gene
expression levels.

Results: The expression of circRalgapal and circSLC8al in the heart tissue of the two-week and one-day Ml
groups decreased significantly (P<0.05), while the expression of circPAN3 increased significantly (P<0.05). However,
only the expression of circPAN3 showed a significant change (P<0.05) after quercetin treatment.

Conclusion: These results suggest that quercetin may reduce the expression of circular RNA circPAN3, consistent
with its function in the heart. Nonetheless, further investigation is needed to fully elucidate the downstream
mechanisms of circPAN3.

Keywords: myocardial infarction, circular RNA, quercetin, rat
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Introduction: Today, nanotechnology and nanomaterials play a significant role in different parts of life. Selenium
is a rare element needed for natural formation, growth, and maintenance of body balance in small concentrations.
Therefore, itis highly important and necessary to adopt new techniques and strategies to raise the mobility of selenium
compounds by increasing their bioavailability, bioactivity, and controlled release. The present study aimed to
investigate the expression of TLR7 and NF-«kf genes in the thymus tissue of rats induced by cyclosporine A and nano
selenium supplementation.

Methods and Materials: In this study, 24 rats were divided into 3 groups. Then, 200 mg of cyclosporine A drug
was induced into them. Afterward, 250 nm of selenium nanoparticles were given to them by gavage. Then cDNA
synthesis was done with the kit and the expression changes of TLR7 and NF-kf} genes were evaluated by RT-PCR
technique. Finally, the data were analyzed using SPSS software.

Results: The results of the study indicated a significant increase in NF-kB gene expression levels after nano
selenium induction, while the expression of NF-kB in the experimental group which was induced with cyclosporine
A was significantly decreased compared to the control group which did not receive the same treatment. Also, a
significant decrease in TLR7 gene expression was observed in the cyclosporine A group compared to the nano
selenium cyclosporine A group.

Conclusion: Based on the results of the present study, the use of nano-selenium supplements might have beneficial
therapeutic effects on the response of the immune system.

Keywords: Thymus, Nano selenium, Cyclosporine A, TLR7, NF-kB
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Fasting attenuates age dependent hypertension: Restoration
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proteins

Firuzeh Badreh (Ph.D)™, Siyavash Joukar (Ph.D)?3, Mohammad Badavi (Ph.D)*®, Mohammad Rashno (Ph.D) &7

- Behbahan Faculty of Medical Sciences, Behbahan, Iran

- Department of Physiology and Pharmacology, Afzalipour Faculty of Medicine, Kerman University of Medical Science, Kerman, Iran

- Cardiovascular Research Center, Institute of Basic and Clinical Physiology Sciences, Kerman University of Medical Sciences, Kerman, Iran
- Department of Physiology, School of Medicine, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

- The Persian Gulf Physiology Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

- Cellular and Molecular Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

- Department of Immunology, Faculty of Medicine, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

~NOo g WN

Firuzeh Badreh: firuze.badre@yahoo.com

Introduction: Intermittent fasting has emerged as a promising intervention to improve healthspan and attenuate
age-related diseases. Specifically, this study aims to investigate the impact of fasting on hypertension, which is a
common age-related disease, And also investigated the effects of age of beginning fasting on plasma level of
angiotensin Il (Ang I1), and the expression of Ang Il receptors (AT1aR and AT2R) and angiotensin-converting enzyme
2 (ACEZ2) in the heart and aorta, and expression of klotho, sirtuinl (SIRT1), and sirtuin3 (SIRT3) as antiaging protein
in male Wistar rats.

Methods and Material: Young, middle-aged, and old animals were randomly divided into three subgroups and
fed as ad libitum (AL), AL with fasting 1 day per week (FW), and AL with fasting every other day (EOD), respectively,
for 3 months.

Results: Aging was associated with high blood pressure, increased levels of Ang Il, and imbalances in the
expression of AT1aR and AT2R proteins in the heart and aorta. Both EOD and FW feeding were able to decrease
blood pressure, Ang Il levels (P<0.01, P<0.001), and AT1aR protein expression in the heart (P<0.01, P<0.001) and
aorta (P<0.001) of older rats, while increasing AT2R protein expression in the heart and aorta. The expression of
ACE2 protein in the heart was also significantly increased with EOD fasting in the old group. Furthermore, EOD
feeding was able to recover the defects in the expression of SIRT1 and klotho that occur with aging, and both EOD
and FW feeding increased the expression of SIRT3 in middle-aged and old rats.

Conclusion: Older animals have a more desirable response to fasting, particularly with EOD fasting, which
improves metabolic factors via the recovery of SIRT1 and klotho. The restoration of the renin-angiotensin system
balance mediates the recovery effect of fasting on the cardiovascular system in older rats.

Keywords: Intermittent fasting, Blood pressure, Sirtuin, Klotho, Renin-angiotensin system
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Cross-talk between carbon monoxide and hydrogen sulfide
on the CBS expression and oxidative stress induced by
Chronic Kidney Disease in the brain of rat
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Introduction: Neurotoxicity is a severe complication of chronic kidney disease (CKD). Accumulation of uremia
leads to oxidative stress, inflammation and destruction of the blood-brain barrier. Carbon monoxide (CO) and
hydrogen sulfide (H2S) have been shown to have anti-inflammatory, anti-apoptotic, and anti-proliferative properties.
The aims of present study are evaluating the protective effects of CO-releasing molecule (CORM3) and H2S donor
(NaHS) on oxidative stress induced by CKD in the hippocampus and prefrontal cortex by considering interaction CO
and H2S on CBS expression.

Methods and Materials: 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+CORMS3 and amino-oxy acetic acid (AOAA). At the end of the twelfth week after the induction of
5.6 nephrectomy, blood samples from the inferior vena cava were accumulated to measure kidney function indicators,
BUN and plasma creatinine. In order to check the level of CBS enzyme expression, the right hippocampus and the
medial prefrontal section were placed in a microtube. In order to measure MDA levels and SOD enzyme activity, left
hippocampus and medial prefrontal were removed and kept in liquid nitrogen. Another part of left hippocampus and
medial prefrontal tissue was fixed with 10% formalin after brain tissue perfusion for histological studies.

Results: CORM3 or NaHS significantly compensated deficits in the antioxidant defense mechanisms, suppressed
lipid peroxidation that induced by CKD. In addition, CORM3 or NaHS significantly improved CBS expression which
were reduced by CKD. However, improving effects of CORM3 on antioxidant defense mechanisms, lipid peroxidation
and CBS expression were prevented by AOAA and as well as reciprocally improving effects of NaHS all indices were
prevented by Znpp.

Conclusions: this study demonstrated that formation of CO and H2S were interdependently improved CKD-
induced oxidative stress, which may be through increased expression of CBS.

Keywords: Oxidative stress, Carbon monoxide, Hydrogen sulfide, expression of CBS, Chronic kidney disease
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Combination therapy with human platelet lysate (hPL) and
hPL pretreated mesenchymal stem cells improves the
function of the infarcted rat heart
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Introduction: Despite the scientific findings related to the positive impacts of stem cells on myocardial infarction
(M), their effects are modest. This study investigated the effects of human platelet lysate (hPL), bone marrow
mesenchymal stem cells pretreated with hPL (PMSCs), and PMSC lysate (lys), alone and combined, on MI.

Methods and Materials: Experimental groups included sham, MI-vehicle, and MI groups treated with hPL,
PMSCs, PMSC lysate (lys), hPL+PMSCs, and hPL+PMSC lys. MI was inducted by LAD ligation. The PMSCs and
other interventions were injected into five points in the border zone of the infarcted area 30 min after MI.
Hemodynamic and cardiac function parameters were recorded by the Power Lab system. Stem cells were stained with
Dil dye. The PMSC quality and CD31 (angiogenesis marker), NKX2.5, and cardiac troponin | (cTnl) content
(myogenesis marker) were determined by flow cytometry, immunohistochemistry, and immunofluorescence
respectively. Cardiac fibrosis was assessed by Masson's trichrome staining.

Results: SBP, DBP, and * dp/dt max decreased in MI animals. These parameters increased in the hPL, PMSCs,
PMSC lys, hPL+PMSCs, and hPL+PMSC lys groups compared to the MI-Veh group.The hPL, PMSC lys,
hPL+PMSCs, and hPL+PMSC lys reduced cardiac fibrosis. CD31 density was higher in all intervention groups
compared to the MI-Veh group. CD31 density in the hPL+PMSCs and hPL+PMSC lys groups was higher than in the
PMSCs group. The number of Dil+/NKX2.5+ and Dil+/cTnl+ cells was higher in the hPL+PMSCs group compared
to the PMSCs group.

Conclusion: The combination of hPL and PMSCs improved cardiac function and alleviated heart injuries after
MI. hPL potentiates cardiomyocyte differentiation from PMSCs by providing an appropriate environment.

Keywords: Stem cell, Platelet lysate, Myocardial infarction, Angiogenesis, Myogenesis
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on spatial learning and memory in streptoztocin rat model of
Alzheimer’s disease
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Introduction: Alzheimer’s disease (AD) is an irreversible and progressive neurodegenerative disease
characterized by abnormal amyloid- B accumulation and cognitive impairment. Hydrogen sulfide, as a novel
neuromodulator, has neuroprotective effects and regulates learning and memory. It has be shown that Hydrogen
sulfide improves homocysteine-induced impairment in cognitive function. The aim of this study was to investigate
the potential neuroprotective effects of sodium hydrosulfide (NaHS), as an H2S donor, on Spatial Learning and
Memory in streptoztocin (STZ) rat model of Alzheimer’s disease

Methods and Materials: Animals were divided into: Control, NaHS (2.8 mg/kg per d) and AD group include
(STZ, STZ + Saline and STZ + NaHS groups .The last three groups were the Alzheimer’s rats which received Saline
or NaHS (2.8, 5.6 mg/kg per d) for 10 days. For induction of AD, STZ (3 mg/kg, 10 pl/injection site) were administered
into lateral ventricles. All rates were trained in the Morris water maze.

Results: Our results show that i.c.v. injection of STZ significantly increased escape latency and Swimming
distance to find the hidden platform in comparison with the control group (P<0.05). The amnesic effect of STZ was
prevented with NaHS treatment. So that the latency time and Swimming distance to find the platform were
significantly lower and conversely the percentage of time spent and distance swimming in the target quadrant in the
probe test were significantly higher in the STZ+ NaHS group than those in the STZ + saline group.

Conclusion: Sodium hydrosulfide, improved, learning and memory in AD rats. The results suggest that treatment
with sodium hydrosulfide can be useful for the treatment of cognitive impairment in AD.

Keywords: Alzheimer's disease, Beta amyloid, Hydrogen sulfide, Spatial memory, Streptozotocin
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Gastroprotective effects of betahistine on indomethacin-
induced gastric mucosal ulcer and CINC-2alpha gene
expression in rat
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Introduction: Peptic ulcer is a defect in the upper gastrointestinal mucosa that extends through the muscularis
mucosa into deeper layers of the wall, which occurs because of a mismatch of aggressive and protective factors in the
stomach. Considering that until today, the potential contribution of central H3 receptor in affecting gastric acid
secretion has not been widely investigated, and its anti-inflammatory function is contradictory, in this study, the
gastroprotective effect of betahistine as an antagonist of histamine H3 receptors on cytokine-induced neutrophil
chemoattractant-2a (CINC-2a) expression against indomethacin-induced gastric mucosa injury in rats were studied.

Methods and Materials: Adult male Wistar rats with weights between 200-250 grams were used for this study.
Rats were divided into four groups, randomly; the first group served as control, group 2 was treated with indomethacin
(25 mg/kg), Group 3 was pre-treated with betahistine (50 mg/kg) 5 days before indomethacin administration, and
group 4: Pre-treated with famotidine (reference drug) (25 mg/kg) 5 days before indomethacin administration. Six
hours after indomethacin administration, rats were anesthetized, and their stomach excised. Macroscopic examination
of ulcers and wound index assessment with J-score and ascertainment of CINC-2alpha gene expression in Real-time
PCR were established.

Results: Pretreatment with betahistine (50 mg/kg) significantly decreased wound index and CINC-2alpha gene
expression (P <0.01) in the stomach of rats.

Conclusion: Pre-treatment with betahistine could protect against the gastric damage induced by indomethacin by
lowering the expression of CINC-2a. It seems that the gastroprotective action of betahistine is, at least in part, a result
of CINC-2a expression being modulated, which prevents inflammation in stomach ulcers.

Key words: Peptic ulcer, Betahistine, Indomethacin, CINC-2a gene, Histamine H3 receptor antagonist

Oloel 55 5SLesls 5 (555l 58 0 SIS e 5 s 5 el G 0 SIS Gaany
5th International and 26th National Congress of Physiology and Pharmacology

124


https://koomeshjournal.semums.ac.ir/article-1-8247-fa.html
http://www.tcpdf.org

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-07 ]

V&Y - Uyl 659)eS oyl — (5 59)gs 3ud 0 )5S - yrosiindy 9 s Aol 0 Ja9 ¥O A —QiegS

(6 295 a0 Suolisd 9 MitoQ Joo by Y ik b (g19g siolitnt 5 yod il

T iy TGSl e ane s gy e o) el g

Il b S ol S Sy psle oAl o A S s Sl o556 5 o5 s 005 5 Sl B sy 0uKiit 3y oo b Sl 35 e — )
ol e S le S Kty ke slKis s tsln i (Al s b sl 0aKi85 3 (ia e s b5 liins 35 00—

Il aile S 5l S Ky gl s2is cisfsl b il s el sl 0aKit sy ppn sl 5 3t Clisdins 3500 —F

olul ol S la S Ky psle A8l s sl b Sl 5 4l ke 0aSin gz S 5 318 i 350 —F

soheilaminizadeh@gmail.com 831 A Jagw

4 MitoQ JoSo p3U cardllan (nl 55 3,18 (bl (i SIS (S yo 9 (655! pd g2lio 58 (5,055 gino 1802
Sy sbige B g Sl WAy HIIT) Y ol b (9l o pod b (ET) (Sholiiw] (g1 50 b ol yod 5 (2led
S 4158 gy 320390 (359D 9 BISD) (5 ) gine Sl J5iiS Nigy 32 5 (AR Lo]

g HIIT ET+MitoQ ET MitoQ «J S .assd,5 51,8 195 20 49 (o ¥ 09,5 y8) 09,5 i 10 wlilgus il 39, g Olge
39 MitoQ .asus 0315 53907 (410,519 (59 2 4kl 43 59,0 g aidd A Do 4y L Jign « S pod lrog,S o HIIT+MitoQ
i (g 5031l Gy g IUT 9 Real-Time PCR (2447) b w35 4y (g 9 05 bt b 19285 (Sl O

o 45 1, 0pal o5 by g (P=+/eee¥) MINL g (P<e/o+)) DIPL (glocpuiis oyl ET plonil o oSl aliae o :boasdly
O a3 J 508 09,5 b dumglio jo 1) MINL (19 y el bad HIT .(P=+/4Y) 010 (al381 ()10 Sxo ygbody J 565 09,5 b
ot P31 (o2 leds 4 MitoQ b duuns Lo 53 (Sl (galide ;0 1, DIPL (4l (k2295 BB Hsbar HIIT b oS 5 50 MitoQ .(P<+/++)
ol

Yl (S g (ligy 30 JuO gy el b wilgigo HIIT 099 5 yige ET (SCul ablae )5 (g azxuss
oL HIIT L MitoQ oS 5 & o (5 5o SISTET L MITOQ s 5 dB cdly )0 oy Sgute 1) B (55531 9 Sl
B85 Jio 1y (6598 g Saliyd g 00

G99 glmo “;‘Lol.ﬁ.‘i..»‘ ood b el b ‘sgjLIJ Ry MitoQ 1goalS slaejlg

Ol 5351 SLesls 5 (555050008 0 SIS Gaadtit 5 s 5 (lall s 0 SIS Gaany
5th International and 26th National Congress of Physiology and Pharmacology

VYo


https://koomeshjournal.semums.ac.ir/article-1-8248-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-07 ]

Koomesh -Volume 25, supplement Phypha26 Congress - 2023

Effect of Endurance and High-Intensity Interval Trainings
with MitoQ supplementation on mitochondria dynamic

Soheil Aminizadeh (Ph.D)Y*, Hamid Najafipour (Ph.D)?, Yaser Masoumi-Ardakani (Ph.D)3, Beydolah Shahouzehi
(Ph.D)*

1- Physiology Research Center, Institute of Neuropharmacology, and Department of Physiology and Pharmacology, Afzalipour School of Medicine,
Kerman University of Medical Sciences, Kerman, Iran

2- Cardiovascular Research Center, Institute of Basic and Clinical Physiology Sciences, Kerman University of Medical Sciences, Kerman, Iran
3- Endocrinology and Metabolism Research Center, Institute of Basic and Clinical Physiology Sciences, Kerman University of Medical Sciences,
Kerman, Iran

4- Gastroenterology and Hepatology Research Center, Institute of Basic and Clinical Physiology Sciences, Kerman University of Medical Sciences,
Kerman, Iran

Soheil Aminizadeh: soheilaminizadeh@gmail.com

Introduction: Mitochondria play a central role in energy metabolism and signaling pathways. In this study, the
effect of MitoQ supplementation alone and in combination with endurance training (ET) or high-intensity interval
training (HIIT) was investigated on skeletal and cardiac muscle of male rats on the process of mitochondrial quality
control (fission and fusion).

Methods and Materials: The animals were assigned into six groups (n=7): control, MitoQ, ET, ET+MitoQ, HIIT,
and HIIT+MitoQ. In training groups, rats were trained on a treadmill for 8 weeks, 5 days/week. MitoQ was
administered in drinking water. The gene and protein expression were measured by Real-Time PCR (2-AACT) and
western blot analysis, respectively.

Results: In skeletal muscle, performing ET significantly increased Drp1 (P<0.0001) and Mfn1 (P=0.0003) proteins
and Opal gene expression compared with the control group (P=0.02). HIT only increased Mfnl protein levels
compared with the control group (P<0.0001). MitoQ, in combination with HIIT, significantly increased Drpl
expression in skeletal muscle compared to the MitoQ alone.

Conclusion: In skeletal muscle, ET was more effective than HIIT. HIIT by regulating proteins of mitochondrial
dynamics, improves the metabolic states and heart energy. In the heart tissue, the combination of MitoQ with ET has
more effective results than MitoQW+HIIT, and no derange in mitochondrial dynamics.

Keywords: MitoQ, High-intensity interval training, Endurance training, Mitochondria
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Stepwise biphasic effect of rabies virus on synaptic strength:
Corresponding neurotoxic and electrophysiological findings
to clinical signs

Hamid Gholami Pourbadie'”, Shayan Aliakbari, Bahar Khoshkroodian!, Mohammad Sayyah!, Samira Choopani?,

Rouzbeh Bashar?
1- Department of Physiology and Pharmacology, Pasteur Institute of Iran, Tehran, Iran
2- WHO Collaborating Centre for Reference and Research on Rabies, Pasteur Institute of Iran, Tehran, Iran

Hamid Gholami Pourbadie: gholamipour@gmail.com

Introduction: Rabies virus (RABV) is a neurotropic virus that spreads trans-synaptically between neurons. Minor
histological changes in the infected brain suggest a neuronal dysfunction, but limited data exist on RABV influence
on neuronal/synaptic function. We examined the effect of challenge rabies virus-11 (CVS-11) on the hippocampal
synaptic transmission.

Methods and Materials: Two pl of 107> LD50 CVS-11 were bilaterally microinjected into the dorsal
hippocampus. Field potentials were evoked in the dentate gyrus (DG), and basic synaptic activity and short and long-
term synaptic plasticity were measured 2, 24, 72, 96, and 120 h after infection. Histological examination and
determination of pro- and anti-inflammatory cytokines, IL-1f3, TNF-o and IL-10, were also performed.

Results: CVS-11 infected rats showed enhanced long-term potentiation (LTP) of the population spike (PS) at 2 h
post-infection. The PS amplitudes were then decreased at 24 h and continued to reach below 50% of baseline at 96
and 120 h post-infection periods. Pro- and anti-inflammatory cytokines were prominently elevated from 2 h after
infection. Noticeable neurodegeneration was observed at 72 h infection.

Conclusion: RABV highly facilitates evoked synaptic activity at the early phase of infection, suppressing basal
and evoked synaptic activity at the late stages. These findings may explain the hyper-excitability of neural circuits as
the underlying cause of aggressive behaviors and hydrophobia of rabies patients following frequent exposures to the
stimulus.

Keywords: Rabies virus, Synaptic transmission, Field potential recording, Neuroinflammation
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Latent toxoplasmosis impairs learning and memory yet
strengthens short- term and long- term hippocampal
synaptic plasticity at perforant pathway- dentate gyrus, and
Schafer collatterals- CA1 synapses
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Introduction: Investigating long- term potentiation (LTP) in disease models provides essential mechanistic
insight into synaptic dysfunction and relevant behavioral changes in neuropsychiatric and neurological diseases.
Toxoplasma (T) gondii is an intracellular parasite causing bizarre changes in the host’s mind, including losing inherent
fear of life- threatening situations. We examined hippocampal- dependent behavior and in vivo short- and
long- term synaptic plasticity (STP and LTP) in rats with latent toxoplasmosis.

Methods and Materials: Rats were infected by T. gondii cysts. The existence of the REP- 529 genomic sequence
of the parasite in the brain was detected by RT- gPCR. Four and eight weeks after infection, spatial and inhibitory
memories of rats were assessed by Morris water maze and shuttle box tests, respectively. Eight weeks after infection,
STP was assessed in the dentate gyrus (DG) and CA1 by double pulse stimulation of the perforant pathway and Shafer
collaterals, respectively. High-frequency stimulation (HFS) was applied to induce LTP in the entorhinal cortex- DG
(400 Hz) and CA3- CAL (200 Hz) synapses.

Results: T. gondii infection retarded spatial learning and memory performance at eight weeks post- infection
period, whereas inhibitory memory was not changed. Unlike uninfected rats that normally showed paired- pulse
depression, the infected rats developed paired - pulse facilitation, indicating an inhibitory synaptic network disruption.
T. gondii- infected rats displayed strengthened LTP of both CA1- pyramidal and DG- granule cell population spikes.

Conclusion: These data indicate that T. gondii disrupts inhibition/ excitation balance and causes bizarre changes
to the post- synaptic neuronal excitability, which may ultimately contribute to the abnormal behavior of the infected
host.

Keywords: Toxoplasmosis, Synaptic transmission, Field potential recording, Memory
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Effects of oxytocin microinjection into the piriform cortex
iIn neuropathic pain induced by tibial nerve transection:
roles of opioid and cholinergic receptors
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1- Division of Physiology, Department of Basic Sciences, Faculty of Veterinary Medicine, Urmia University, Urmia, Iran

Behzad Firooznia: behzadfiroznia@gmail.com

Introduction: The piriform cortex is one of the large areas of the cerebral cortex that is responsible for actions
such as smell, stress and epilepsy. Brain imaging has suggested an important role for the piriform cortex in pain
processing. Oxytocin, muscarinic cholinergic and opioid receptors are found in this area of the brain. In this study,
following microinjections of oxytocin and antagonists of oxytocin receptors (L-368,889), muscarinic cholinergic
receptors (atropine) and opioid receptors (naloxone) in separate and combined treatments into the piriform cortex,
their effects on neuropathic pain have been discussed.

Methods and Materials: On the first day of the timeline of the study protocol, the neuropathic pain model was
created by ligation and then cutting the tibial branch of the sciatic nerve. On the 7™ day of the study, guide cannulas
were implanted on the right and left side of the piriform cortex. On the 14™ day of the study, after microinjection of
the tested drugs, mechanical allodynia was recorded using VVon Frey filaments.

Results: Microinjection of oxytocin (2.5 and 10 ng/site) into the piriform cortex alleviated mechanical allodynia
by increasing the 50% paw withdrawal threshold (PWT 50%). Prior microinjection of L-368,899 (20 ng/site), atropine
(100 ng/site) and naloxone (100 ng/site) into the piriform cortex inhibited the hypo-sensitivity effect of oxytocin.

Conclusion: Referring to the results, it can be said that oxytocin in the piriform cortex directly through oxytocin
receptors and also in cooperation with muscarinic cholinergic and opioid receptors is involved in neuropathic pain
processing.

Keywords: Oxytocin, Mechanical allodynia, Piriform cortex, Tibial nerve transection
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Introduction: Today, acrylamide is mainly used as a synthetic material in the industry. Still, it is also a known
carcinogen, cytotoxic, and genotoxic compound formed during heat-induced processing of foods like potatoes. Zinc
oxide nanoparticles (ZnO NPs) are becoming increasingly attractive as medical agents. However, to the best of our
knowledge, the effects of zinc oxide nanoparticles (ZnO NPs) on preventing cytotoxicity and oxidative stress with
acrylamide have not been reported. Therefore, this study aimed to determine the protective effects of zinc oxide
nanoparticles against the cytotoxicity and oxidative stress caused by acrylamide in human hepatoma (HepG2) cells.

Methods and Materials: MTT assay was used to determine the cytotoxicity of Zinc oxide nanoparticles and
acrylamide. ROS formation, carbonyl protein, malondialdehyde (MDA), and GSH were measured and analyzed
statistically.

Results: Our results showed that cell viability was significantly decreased in the presence of 200 uM acrylamide,
but Zinc oxide nanoparticles restored cell viability in 25, 50, and 100 uM. Zinc oxide nanoparticles protected HepG2
cells from oxidative damage in 25, 50, and 100 uM with suppressed intracellular reactive oxygen species (ROS).
Treating HepG2 cells with nano-zinc particles significantly reversed the GSH oxidation by acrylamide (P<0.05). The
nano-zinc particles recipient group observed a significant reduction in carbonyl protein and malondialdehyde (MDA).

Conclusion: Overall, the results of this study suggest zinc oxide nanoparticles (ZnO NPs) inhibited acrylamide-
mediated oxidative stress and cytotoxicity in HepG2 cells by exerting an antioxidant effect.

Keywords: Acrylamide, Cell toxicity, HepG2, Oxidative stress, Zinc oxide nanoparticles
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Investigating the comparative effect of 5-FU on the
expression level of BAX and Bcl2 genes in high glucose and
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Introduction: Colorectal cancer (CRC) is the third most common cancer worldwide. Chemotherapy is a widely
used treatment for CRC. 5-FU has been the most significant in treating CRC among the various chemotherapeutic
agents available. However, many studies have investigated the antiproliferative effect of 5-FU in colorectal cancer,
the comparative effect of 5-FU on the expression level of BAX and Bcl2 genes in high and normal glucose medium
in human colorectal cancer cells (HT-29) under hypoxic conditions has not been studied.

Methods and Materials: HT-29 cells were cultured in DMEM medium supplemented with 10% FBS and 1%
antibiotic. Then, cells were treated with different concentrations of 5-FU (3.125, 6.25, 12.5, 25, 50uM) and Cocl2
(50,100,150,200uM) in both high and normal glucose mediums for 72 hours. The MTT assay was used to investigate
the cytotoxicity of the 5-FU and Cocl2 in both mediums. Furthermore, BAX and Bcl2 expressions were assessed by
gRT-PCR.

Results: The MTT assay results demonstrated that the IC50 value for cells treated with 150 puM concentration of
Cocl2 in high glucose medium was higher than normal glucose medium (IC50 for high glucose and normal glucose;
28.4856 uM,20.5740 uM). This study also revealed that IC50 value in hypoxic conditions, in both high and normal
glucose medium, was higher than in normoxic conditions. Additionally, the BAX/Bcl2 ratio in the normal glucose
group was higher than in the high glucose group.

Conclusion: Glucose concentration may play a critical role in the cytotoxicity of 5-FU in CRC. These findings
highlight the need for further research to explore the relationship between glucose concentration and the cytotoxicity
of 5-FU. This could have significant consequences for the treatment of colorectal cancer.

Keywords: Colorectal Cancer, 5-FU, High and normal glucose, Cocl2, BAX, Bcl2
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Introduction: Sepsis-associated encephalopathy (SAE) is a common neurological complication of sepsis
associated with high morbidity and mortality. Considering the beneficial effects of mesenchymal stem cells (MSCs)
on anxiety, a severe and early manifestation of SAE, this study was designed to assess whether MSCs-derived
conditioned medium (CM) might improve anxiety in sepsis induced by cecal ligation and puncture (CLP).

Methods and Materials: Rats were randomly divided into 4 groups: sham, CLP, MSC, and CM. All animals,
except in the sham group, underwent CLP surgery to induce sepsis. Two h after the induction of sepsis, the rats in the
MSC and CM groups received 1x106 MSCs and CM derived from the same number of cells, respectively. Forty-eight
hours after the treatments, anxiety-related behaviors were evaluated, and brain and right hippocampal tissues were
collected.

Results: MSCs and CM increased the percentages of open arm entries and spending time in the open arms of the
elevated plus maze and the spending time in the light side of the light-dark box. MSCs and CM reduced the Evans
blue content and decreased the IL-6 and TNF-a levels in the brain tissue samples. The MSC and CM groups observed
decreased expression of 5-HT2A receptors and ERK1/2 phosphorylation and increased expression of 5-HT1A
receptors in the hippocampal tissue samples.

Conclusions: MSCs and MSCs-derived CM equally improved anxiety-related behaviors by reducing
inflammation, modifying 5-HT receptor expression changes, and inhibiting the ERK pathway. Thus, MSC-derived
CM may be considered a promising treatment for comorbid anxiety in septic patients.

Keywords: Extracellular signal-regulated kinases, Inflammation, Sepsis, Sepsis-associated encephalopathy,
Serotonin
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patients referred to Kowsar Semnan Hospital in 2020
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Introduction: Our goal was to study the therapeutic and anti-inflammatory effects of Saccharomyces cerevisiae
boulardii in patients with asthma referred to Semnan Kowsar Hospital in 2020.

Methods and Materials: This randomized, controlled, and single-center trial was performed on 60 patients with
asthma referred to Semnan Kowsar Hospital. Patients were randomized 1:1 to the control group (routine drugs plus
placebo) or the test group (routine drugs plus 250 mg capsule of Saccharomyces cerevisiae boulardii twice daily) for
3 months. Baseline characteristics, spirometric values, and blood levels of different parameters were collected before
and after the trial. The study was registered on the Iranian clinical trials center: IRCT20151228025732N54.

Results: The mean age was 35.92 in the control and 42.52 in the test group. A total of 50 patients who completed
the trial were studied. After 3 months of therapies, there were declines in blood levels of interleukin-5 (IL-5), IgE,
ESR, and eosinophil. For example, the amount of IL5 after 3 months in the control group was 78.45 compared to
72.84 in the test group. Also, the FEV1 to FVC ratio in the control group was 82.52 compared to 75.73 in the test
group. The differences failed to reach a significant level (P>0.05). However, a significant difference was noted in
FEV1/FVC in favor of the test group (P=0.004) with no clinical importance. Mild gastrointestinal upset was the most
common untoward effect in both groups.

Conclusion: Adding Saccharomyces cerevisiae boulardii to routine anti-asthmatic medications may have some
beneficial effects. This combination therapy seems safe.

Keywords: Probiotic, Asthma, IL5, Spirometry, IgE
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Introduction: Multiple sclerosis (MS) is a neuroinflammatory disease that damages the myelin sheath in the
central nervous system (CNS). Since the cerebellum is pivotal in movement and balance abilities, motor symptoms
could occur due to insults to cerebellar myelin content in MS patients. Cuprizone, a neurotoxic-based copper chelator,
is one of the most commonly used compounds for the induction of chronic demyelination as an MS animal model.
This study aims to determine the effect of chronic cuprizone exposure on motor functions and cerebellar demyelination
in the C57BL/6 mouse.

Methods and Material: Male adult C57BL/6 mice obtained from the Pasteur Institute of Iran (Tehran, Iran) were
randomly divided into control and cuprizone groups after one week of environmental acclimatization. The control
group received normal chow for 12 weeks, while the cuprizone group received a diet containing 0.2% cuprizone. At
the end of the 12th week of the study, animals were subjected to the beam walking test (BWT), a well-known
functional test to evaluate motor coordination. Then, cerebellar tissue was isolated, and (Luxol fast blue/Periodic acid-
Schiff) LFB/PAS staining was applied to evaluate demyelination via the Digimizer (version 6), which the more
demyelination represented more average pixel intensity. The P<0.05 was considered the significance level.

Results: The BWT data reveal that movement and balance abilities in the cuprizone group were significantly
impaired as compared to the control group (P<0.001). In addition, the histopathological analysis indicates that
cerebellar demyelination, which has been reported as the average pixel intensity, increased significantly following 12
weeks of cuprizone intoxication (P<0.001).

Conclusion: It can be concluded that severe cerebellar demyelination occurred after 12 weeks of cuprizone
intoxication in C57BL/6 mice, and it may have contributed to the significant disabilities in the performance of the
motor function.
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Introduction: Tramadol is a synthetic opioid analgesic designed for mild to severe pain. The kidneys are the first
organ in contact with tramadol, and its chronic use can damage kidney cells. L-Carnitine (LCA) prevents oxidative
stress and regulates cellular respiration and the activity of enzymes involved in oxidative stress. This study aimed to
evaluate oxidative stress, mitochondrial damage, and apoptosis pathways in tramadol-induced nephrotoxicity in vivo
and in vitro conditions and LCA potential as a protective agent.

Methods and Materials: Adult Wistar rats were used in the in vivo experiment, and groups included a control
group, a group receiving tramadol (50 mg/kg), four groups receiving tramadol with different doses of LCA (100, 200,
300 mg/kg), and vitamin C for three weeks. Then, kidney markers (BUN, Cr) pathological changes were evaluated.
Also, renal mitochondria were isolated, and oxidative stress and mitochondrial dysfunction were assessed. The HEK-
293 cell line was used for in vitro study. First, IC50 of tramadol was determined. Then, concentrations of 1, 2.5, and
5 mM were used to evaluate the protective effect of LCA against tramadol-induced cytotoxicity. Several factors were
evaluated, including cell death, oxidative stress markers, and apoptosis.

Results: Pathological and biochemical findings showed that tramadol-induced renal toxicity improved with LCA.
Also, in the HEK?293 cell line, LCA exposure inhibited tramadol-induced cytotoxicity, oxidative stress, and apoptosis.

Conclusion: Due to the protective effect of L-carnitine against tramadol-induced renal toxicity, they can be used
to prevent the side effects of tramadol.

Keywords: Tramadol, L-carnitine, Oxidative stress, Cytotoxicity, Apoptosis
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Introduction: Tramadol is an opioid receptor agonist that is used for pain management. However, long-term
administration of tramadol results in antinociceptive tolerance. It was suggested that increased oxidative stress and
inflammation may contribute to pain tolerance. Melatonin has been shown to have antioxidant and anti-inflammatory
properties. This research aimed to explore melatonin's effect on pain tolerance induced by tramadol and its underlying
molecular mechanism.

Methods and Materials: Adult Wistar rats were randomly divided into four groups: a control group, a group
receiving tramadol (50 mg/kg), a group that received only melatonin 1.5 mg/kg, three groups receiving different doses
of melatonin (1, 1.5, 2.5 mg/kg) and vitamin C group, which after half an hour they were given tramadol at a dose of
50 mg/kg. Injections were given intraperitoneally for 3 consecutive weeks. Hot plate and tail flick tests were used to
assess the pain tolerance. Brain tissues were separated to evaluate oxidative stress factors (ROS, lipid peroxidation,
glutathione, nitric oxide, protein carbonyl, and superoxide dismutase) mitochondrial function (MTT, mitochondrial
membrane potential, and mitochondrial swelling). Also, Inflammatory—related gene expression (NF-«xB, IL-1p, and
TNF-0) and apoptosis-related gene expression (Bax and Bcl-2) were evaluated by Real-time polymerase chain
reaction.

Results: Melatonin was devoid of intrinsic analgesic activity but significantly attenuated tramadol-induced pain
tolerance and the tramadol-induced increases of apoptosis, oxidative stress, mitochondrial damage, and
neuroinflammatory cytokines (NF-«B, IL-1B, and TNF-q) in rat brain tissues were decreased by melatonin treatment.

Conclusion: Melatonin efficacy in restoration of tramadol tolerance, along with its safety and tolerability
properties, can be used to prevent tramadol side effects.

Keywords: Tramadol, Melatonin, Analgesia, Tolerance, Oxidative stress, Inflammation
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Introduction: Neurodegenerative diseases (ND) are a diverse group of disorders characterized by chronic
degeneration of neurons. The most common NDs are Alzheimer’s disease, Parkinson’s disease, Huntington's disease,
and Multiple sclerosis. These diseases affect the quality of life of millions of people worldwide, and there is no cure
yet. There is growing evidence to strengthen the role of mitochondrial damage in the pathogenesis of ND. Disturbance
in the normal function of mitochondria results in ATP depletion, oxidative stress, calcium overloading, and triggering
of the apoptosis pathway, which leads to neuronal cell death. Therefore, mitochondria are the appropriate target for
ND treatment.

Search Method: This review sought to determine the therapeutic strategy for treating ND via targeting
mitochondria. Therefore, a search was done in different databases such as Pubmed, Scopus, and ISI with keywords
such as neurodegenerative diseases, mitochondrial therapy, and mitochondrial transfer/transplantation.

Results: This review provides additional insight into the therapeutic effect of mitochondrial targeting via
pharmacological approach (such as antioxidant) or transplantation of healthy mitochondria. Mitochondrial transfer
holds excellent therapeutic potential for ND, and researchers have highlighted the importance of mitochondrial
transplantation in maintaining mitochondrial function and preventing neuron death in ND.

Conclusion: This review presents comprehensive knowledge for developing novel mitochondrial target
approaches via inventive medicine or applying isolated mitochondrial transplantation for preventing or treating ND.

Keywords: Neurodegenerative diseases, Mitochondrial transplantation, Mitochondrial dysfunction, Alzheimer’s
disease
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Introduction: Tramadol, a synthetic opioid receptor agonist, is a painkiller prescribed for moderate or severe pain.
It was proven that long-term administration of tramadol results in pain tolerance, dependency, and neurotoxicity.
However, to our knowledge, the exact underlying mechanism of these adverse effects is unclear. This research aimed
to explore the underlying molecular mechanism contributing to tramadol-induced dependency and neurotoxicity in
rats.

Methods and Materials: Adult Wistar rats were randomly divided into four groups: a control group (normal saline)
and three groups receiving different doses of tramadol (25.50.75 mg/kg). Injections were given intraperitoneally for
3 consecutive weeks. Hot plate and tail flick tests were used to assess the pain tolerance. Then, brain tissues were
separated, and one part was used to isolate mitochondria with different centrifuge techniques: MTT, mitochondrial
membrane potential, and mitochondrial swelling test assayed mitochondrial damage. Bain tissue supernatants were
used to evaluate oxidative stress factors (ROS, lipid peroxidation, glutathione, nitric oxide, protein carbonyl, and
superoxide dismutase). Also, Real-time PCR evaluated inflammatory gene expression (NF-xB, IL-1B, and TNF-a)
and apoptosis-related gene expression (Bax and Bcl-2).

Results: Oxidative degradation and inflammatory cytokine release are essential in tramadol-induced tolerance and
neurotoxicity. In fact, tramadol induced oxidative stress status, mitochondrial dysfunction, increased mitochondrial
membrane potential, and mitochondrial swelling. Also, tramadol increased apoptosis and inflammation-related gene
expression. All of these events parallel the induction of pain tolerance in rats.

Conclusion: Taken together, our data showed that the neurotoxic adverse effects of tramadol were induced by the
activation of the NF-Kb pathway and excessive generations of NO and ROS. Thus, oxidative stress and inflammation
inhibition may modulate tramadol-induced tolerance and neurotoxicity.

Keywords: Tramadol, Neurotoxicity, Tolerance, Oxidative stress, Inflammation
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Molecular docking simulation of Antibacterial properties of
Silver (1) complex with N-(2,5-Dihydro-pyrimidine-2-yl)-4-
methyl-benzenesulfonamide as Escherichia coli
Dihydrofolate synthetase inhibitor

Aref Atefi', Mohaddeseh Larypoor™, Masoumeh Tabatabaee?, Golnaz Bahramali®

1- Department of Microbiology, Faculty of Biological Sciences, Tehran North Branch, Islamic Azad University, Tehran, Iran
2- Department of Chemistry, Yazd Branch, Islamic Azad University, Yazd, Iran

3- Department of Hepatitis and AIDS and Blood Borne Viruses, Pasteur Institute of Iran, Tehran, Iran

Aref Atefi: aref.atefi@yahoo.com

Introduction: Sulfonamides, an important class of pharmaceutical compounds with biological activity, are known
as sulfa drugs (with -S(=0).-NR; functional group) and are used to treat infections in humans and animals. This study
aimed to determine the binding affinity of Silver (I) complex with N-(2,5-Dihydro-pyrimidine-2-yl)-4-methyl-
benzenesulfonamide against Dihydrofolate synthetase (DHPS) of Escherichia coli by using AutoDock 4 software.

Methods and Materials: Silver(l)-N-(2,5-Dihydro-pyrimidine-2-yl)-4-methyl-benzenesulfonamide (Ci) was
synthesized from the reaction of 2-Amino Pyrimidine and 4-methyl benzene sulfonyl chloride in dichloromethane
solvent, and under reflux conditions for 8 hours. The reaction of AgNo3 with N-(2,5-Dihydro-pyrimidine-2-yl)-4-
methyl-benzenesulfonamide in deuterium-depleted water and Ethanol (1:1) and the reaction mixtures were stirred for
8 hours at room temperature. The crystal structure of C; was determined by single-crystal X-ray diffraction. The X-
ray crystallographic study confirmed that C crystallizes in the monoclinic, P, 21/n1 space group with four molecules
per unit cell. The unit cell parameters are a=6.5339(2)A, b=7.2141(2)A, and ¢=25.9209(8)A. The present study used
AutoDock 4, Discovery Studio visualizer, MGLTools, and LigPlot* for molecular docking and visualization. The
crystallographic structure of dihydrofolate synthetase (PDB: 1AJ0) was used from the RCSB protein data bank.
CASTDp calculated the binding pocket.

Results: The binding free energy of compound C; in the best conformation with RMSD=0.000, and Agbing
(kcal/mol) was -6.13. The amino acid involved in the connection site with C; has two residues, including Ser 27 and
Asp 39, which formed a hydrogen bond in the interaction with the receptor.

Conclusion: These results showed that Silver(1)-N-(2,5-Dihydro-pyrimidine-2-yl)-4-methyl-benzenesulfonamide
could be a promising compound for developing antibacterial.

Keywords: Molecular  docking,  Antibacterial,  Silver(l)-N-(2,5-Dihydro-pyrimidine-2-yl)-4-methyl-
benzenesulfonamide, Dihydrofolate synthetase
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Molecular docking simulation of Antibacterial properties of

Silver (1) complex with N-(2,5-Dihydro-pyrimidine-2-yl)-4-

methyl-benzenesulfonamide as Mycobacterium tuberculosis
protein kinase A inhibitor

Aref Atefi™!, Mohaddeseh Larypoor?, Masoumeh Tabatabaee?, Golnaz Bahramali®

1- Department of Microbiology, Faculty of Biological Sciences, Tehran North Branch, Islamic Azad University, Tehran, Iran
3- Department of Chemistry, Yazd Branch, Islamic Azad University, Yazd, Iran
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Aref Atefi: aref.atefi@yahoo.com

Introduction: Tuberculosis is an infectious disease caused by Mycobacterium tuberculosis and is one of the
deadliest infectious diseases. Sulfonamides are an important class of pharmaceutical compounds with biological
activity used for infection treatments. Protein kinase A is an essential kinase candidate for antimycobacterial drug
discovery. This study aimed to determine the binding affinity of Silver (I) complex with N-(2,5-Dihydro-pyrimidine-
2-yl)-4-methyl-benzenesulfonamide against PknA of M. tuberculosis by using AutoDock 4 software.

Methods and Materials: Silver (I) complex with N-(2,5-Dihydro-pyrimidine-2-yl)-4-methyl-benzenesulfonamide
(C1) was synthesized from the reaction of 2-Amino Pyrimidine and 4-methyl benzene sulfonyl chloride in
dichloromethane solvent, and under reflux conditions for 8 hours. The reaction of AgNo3 with N-(2,5-Dihydro-
pyrimidine-2-yl)-4-methyl-benzenesulfonamide in deuterium-depleted water and Ethanol (1:1) and the reaction
mixtures were stirred for 8 hours at room temperature. The X-ray crystallographic study confirmed that C; crystallizes
in the monoclinic, Py 21/n1 space group with four molecules per unit cell. The unit cell parameters are a=6.5339(2)A,
b=7.2141(2)A, and ¢=25.9209(8) A. The present study used AutoDock 4, Discovery Studio visualizer, MGLTools,
and LigPlot* for molecular docking and visualization. We used the crystallographic structure of the kinase domain of
PknA (PDB: 40W8) from the RCSB protein data bank. CASTp calculated the binding pocket.

Results: The binding free energy of compound C; in the best conformation with RMSD=0.000, and AGping
(kcal/mol) was -6.93. The amino acid involved in the connection site with C1 has three residues, including Thr 21,
Gly 23, and Thr 180, which form a hydrogen bond in the interaction with the receptor.

Conclusion: These results showed that Silver (I) complex with N-(2,5-Dihydro-pyrimidine-2-yl)-4-methyl-
benzenesulfonamide could be a promising compound for treating tuberculosis.

Keywords: Molecular  docking;  Tuberculosis;  Silver(l)-N-(2,5-Dihydro-pyrimidine-2-yl)-4-methyl-
benzenesulfonamide; PknA
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Molecular docking simulation of 1-tosyl-1H,1,2,4-triazol-5-
amine as HSV-1 inhibitor
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Introduction: Herpes simplex 1 is a member of the a-Herpesviridae family and causes pharyngeal-oral lesions,
genital herpes, and encephalitis, which has been proven to be related to autoimmune disease. Sulfonamides are an
important class of medicinal compounds that eliminate several viral infections. This study aimed to delineate the
binding affinity of 1-tosyl-1H,1,2,4-triazol-5-amine against HSV-1 Thymidine Kinase using AutoDock Vina
software.

Methods and Materials: 1-tosyl-1H,1,2,4-triazol-5-amine (L) was synthesized from the reaction of 3-amino-1,2,4-
triazole and 4-methyl benzene sulfonyl chloride in dichloromethane solvent one-pot synthesis and under reflux
conditions for 8 hours without a catalyst. The crystal structure of L was determined by single-crystal X-ray diffraction.
The X-ray crystallographic study confirmed that L crystallizes in the triclinic, P~ 1 space group with two molecules
per unit cell. The unit cell parameters are a=6.3903(2)A, b=11.0236(4)A and ¢=15.3312(6)A. The present study used
AutoDock Vina, Discovery Studio visualizer, MGLTools, and LigPlot* for molecular docking and visualization. The
crystallographic structure of HSV-1 Thymidine Kinase (PDB: 2K15) was used from the RCSB protein data bank. The
binding pocket has a volume of 453.534 A% and a surface area of 262.181 A?, as calculated by CASTp.

Results: The binding free energy of compound L in the best conformation with RMSD=0.000, and AGbind
(kcal/mol) was -8. The amino acid involved in the connection site with L has two residues, including Thr 101 and Arg
163, which formed a hydrogen bond in the interaction with the receptor.

Conclusion: These results showed that 1-tosyl-1H,1,2,4-triazol-5-amine could be a promising compound for
developing antiviral.

Keywords: Molecular docking; 1-tosyl-1H,1,2,4-triazol-5-amine; HSV-1 Thymidine Kinase
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Molecular docking simulation of 1-tosyl-1H,1,2,4-triazol-5-
amine as breast cancer inhibitor
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Introduction: Sulfonamides are known as sulfa drugs (with -S(=0),-NR; functional group) and exhibit a broad
spectrum of biological activities such as antibacterial, antifungal, antiviral, and anti-cancer. NUDTS5 is a nucleotide-
metabolizing enzyme (NUDIX hydrolases) linked with the ADP ribose and 8-oxo-guanine metabolism and associated
with hormone-dependent gene regulation and proliferation in breast cancer cells. This study aimed to delineate the
binding affinity of 1-tosyl-1H,1,2,4-triazol-5-amine as NUDT5 in breast cancer inhibitors using AutoDock Vina
software.

Methods and Materials: 1-tosyl-1H, 1,2,4-triazol-5-amine (L) was synthesized from the reaction of 3-amino-
1,2,4-triazole and 4-methyl benzene sulfonyl chloride in dichloromethane solvent and under reflux conditions for 8
hours. The crystal structure of L was determined by single-crystal X-ray diffraction. The X-ray crystallographic study
confirmed that L crystallizes in the triclinic, P~ 1 space group with two molecules per unit cell. The unit cell parameters
are a=6.3903(2)A, b=11.0236(4)A and c=15.3312(6)A. The present study used AutoDock Vina, Discovery Studio
visualizer, MGLTools, and LigPlot* for molecular docking and visualization. The crystallographic structure of
NUDT5 (PDB: 5SNWH) was used from the RCSB protein data bank. The binding pocket has a volume of 392.039 A®
and a surface area of 555.407 A?, as calculated by CASTp.

Results: The binding free energy of compound L in the best conformation with RMSD=0.000, and AGbind
(kcal/mol) was -7.5. The amino acid involved in the connection site with L has one residue, including Arg 84, which
forms a hydrogen bond in the interaction with the receptor.

Conclusion: These results showed that 1-tosyl-1H, 1,2,4-triazol-5-amine could be a promising compound for
developing anticancer drugs.

Keywords: Molecular docking, (1-tosyl-1H, 1,2,4-triazol-5-amine), Breast Cancer, NUDT5
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The effect of 12 weeks of interval training with curcumin
consumption on a-TNF level in inactive obese women

Yasaman Oliapour!”, Solmaz babaei?
1- Ph.D. student of Pharmacy, Faculty of Pharmacy, Urmia University of Medical Sciences, Urmia, Iran
2- Associate Professor of Sports Physiology, Department of Sports Sciences, Faculty of Humanities, Maragheh University, Maragheh, Iran

Yasaman Oliapour: so_babaei@yahoo.com

Introduction: Obesity and overweight as a chronic and inflammatory metabolic disease have become one of the
leading health challenges all over the world, and tumor necrosis factor-alpha (TNF-a) is one of the pro- It is an
inflammation that can play a role in the inflammation process, and its increased level is associated with the
inflammatory state in overweight people. Recently, attention has been paid to using physical exercises and curcumin
due to its potent antioxidant and anti-inflammatory properties. Therefore, this research investigated the effect of 12
weeks of intermittent exercise and curcumin consumption on a-TNF levels in inactive obese women.

Methods and Materials: The current semi-experimental research was conducted on 20 overweight women
randomly divided into two supplement + exercise groups (10 people) and exercise group (10 people). The
exercise+supplement group performed 3 sessions of interval training every week for 12 weeks with an intensity of 65-
75% of the reserve heart rate and daily 20 mg per kilogram of body weight of curcumin supplement (Sina capsules)
curcumin) Furthermore, the exercise group only performed physical exercises. Blood sampling was done 24 hours
before and after the start of training. The statistical method of one-way analysis of variance and paired t-test was used
for data analysis.

Results: Significant changes in the level of TNF-a were observed in the two exercise + supplement groups and the
exercise group, respectively, p=0.002 and p=0.007 compared to the pre-test. Also, when examining the inter-group
changes, the TNF-a (p=0.003) changes of the exercise+supplement group were statistically significant compared to
the exercise group.

Conclusion: Performing 12 weeks of intermittent exercises with moderate intensity along with curcumin caused
a significant decrease in TNF-a.

Keywords: Interval training, Curcumin, TNF-o, Inactive obese women
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The effect of 8 weeks of exercise in water along with vitamin
D consumption on bone density of elderly men

Yasaman Oliapour®”, Morteza fattahpour marandi?
1- Ph.D. student of Pharmacy, Faculty of Pharmacy, Urmia University of Medical Sciences, Urmia, Iran
2- Assistant Professor of Sports Physiology, Department of Sports Sciences, Faculty of Humanities, Maragheh University, Maragheh, Iran

Yasaman Oliapour: Jasmin.olial378@gmail.com

Introduction: Osteoporosis is a systemic skeletal disease characterized by a decrease in bone density and, as a
result, an increase in bone fragility and susceptibility to fracture, especially in the spine and the head of the femur, a
type of spongy bone. As a result of imbalance, it happens between bone absorption and resorption. The results of the
studies showed that water exercise, due to the pressure it does not put on the bones and the effect of weightlessness,
stimulates the osteoblasts and imposes the necessary resistance on the body to suit the needs of each person.
Insufficient intake of Vitamin D can contribute to the prevalence of osteoporosis. Hence, this study aimed to
investigate the effect of 8 weeks of exercise in water and vitamin D consumption on bone density in older adults.

Methods and Materials: The current semi-experimental research was conducted on 30 men aged 50-65 years, who
were randomly divided into two supplement+exercise groups (15 people) and exercise group (15 people). The
exercise+supplement group did 3 sessions of water exercise every week for 8 weeks with an intensity of 65-70% of
the reserve heart rate and received 600 IU of vitamin D three days a week. The exercise group only did physical
exercises. Dexa bone densitometer measured the mineral density of subjects' femurs before and after 8 weeks.
Experiment and data analysis were done using an independent t-test by SPSS software.

Results: Femur bone density in the water and vitamin D training group showed a significant difference compared
to the training group (p=0.002).

Conclusion: The findings show that weight-bearing exercises and vitamin D consumption in older adults prevent
age-related bone density loss.

Keywords: Exercise in water, Vitamin D, Elderly men, Bone density
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Transient receptor potential Al (TRPAL) antagonist blocks
morphine-induced conditioned place preference in mice

Ali Ahmadian Salami?, Mohaddeseh Sadat Alavi?, Mohammad Saeid Souri?, Ali Roohbakhsh!
1- Department of Pharmacodynamics and Toxicology, School of Pharmacy, Mashhad University of Medical Sciences, Mashhad, Iran
2- Pharmacological Research Center of Medicinal Plants, Mashhad University of Medical Sciences, Mashhad, Iran

Mohaddeseh Sadat Alavi: alavimhd2@mums.ac.ir

Introduction: The main side effects of repeated opioid use are physiological and psychological dependence. The
transient receptor potential channels, including TRPAL, are involved in various neurological disorders. We aimed to
evaluate the effect of TRPAL channel inhibition on morphine-induced conditioned place preference (CPP) and
physical dependence.

Methods and Materials: For induction of CPP, morphine (10 and 20 mg/kg) was administrated for four
consecutive days to male albino BALB/c mice. The effects of HC030031 (TRPA1 antagonist, 10, 25, and 50 mg/kg)
on the expression and reinstatement of morphine-induced CPP were evaluated. For induction of physical dependence,
morphine was injected three times a day (50, 50, and 75 mg/kg) for three days. Withdrawal-related behaviors such as
jumping and defecation were precipitated by administering naloxone (5 mg/kg) to morphine-dependent mice. The
effect of HC030031 pretreatment on jumping and defecation was assessed.

Results: The results showed that 20 mg/kg of morphine elicited a significant place preference response. All doses
of HC030031 reduced the expression of morphine CPP without any change in the locomotor activity. It also decreased
the reinstatement of morphine CPP. HC030031 mitigated morphine withdrawal by reducing jumping and defecation.

Conclusion: The present study demonstrated that HC030031 decreased morphine-associated CPP and decreased
physical dependence. Therefore, it can be presumed that TRPAL channels have interactions with the main
pharmacological effects of morphine.

Keywords: Morphine, Opiate dependence, TRPAL, Reward, Conditioned place preference, HC030031
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Exercise's role in improving the immune system and
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Introduction: For years, the positive or negative effects of physical activities on the body's defense system have
been considered by researchers in the field of medicine and sports sciences. Due to the fact that the COVID-19 virus
has left an alarming number of deaths in the past three years, researchers in various fields have been led to conduct
many studies to control this virus. Our aim of the present review is to examine the articles that have studied the role
of exercise against the COVID-19 virus.

Search Method: This article is a review study that was conducted with a targeted search in reliable scientific
databases and their results are presented.

Results: Based on the current research findings, exercise can play a role in different ways against the COVID-19
virus in the form of prevention or improvement of some underlying diseases such as high blood pressure, coronary
artery disease, and diabetes. Also, exercise reduces cortisol levels in the long term, which reduces the stress caused
by the COVID-19 virus, and this, in turn, strengthens the immune system of people. Sports activity and an active
lifestyle can improve health by increasing energy consumption, body metabolism, and improving physical and mental
fitness, as well as reducing the possibility of viral infection and helping people recover faster in case of corona.

Conclusion: According to various studies, the coronavirus affects the immune and cardio-respiratory systems of
the affected person; therefore, the person's physical fitness can be effective in bearing the complications of this disease.

Keywords: Physical activity, physical fitness, coronavirus, covid 19, immune system
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Introduction: A significant interaction exists between hippocampal circuitry and several modulatory
neurotransmitters, such as dopamine (DA). In recent studies, dopaminergic fibers from the locus coeruleus (LC) to
the hippocampus have been emphasized. In particular, it has been shown that axons are terminating in the dorsal
hippocampus from the LC, which, in addition to norepinephrine, also release DA. Considering the firing patterns
(tonic and phasic) of LC neurons and the dorsal hippocampus’s role in spatial learning and memory, the effects of
unilateral patterned electrical stimulation of mouse locus coeruleus on spatial learning and memory were studied.

Methods and Materials: In this study, C57BL/6 mice were used. A tripolar stainless steel electrode was implanted
into the LC, and a head socket was fitted. After surgery, the animal is connected to a miniature buffer head stage for
electrical stimulation. LC was stimulated with tonic (1 Hz) or phasic (24 Hz) stimulation protocol. To assess
behavioral tasks and LC stimulation interaction effects, we conducted multiple experiments combining behavior and
electrical neuromodulator activation. For this, mice were trained with electrical stimulation in the Barnes task (4D
stimulation).

Results: We found that phasic LC modulation treatment enhanced spatial learning and memory, but tonic
stimulation impaired it.

Conclusion: It is concluded that LC stimulation by phasic pattern, not tonic, improved spatial learning and
memory. Using a phasic pattern might affect the hippocampal dopaminergic fibers, releasing a high amount of
dopamine and activating D1-like receptors with low affinity. Furthermore, dopamine D1-like receptor activation
increases synaptic strength and relates to long-term potentiation. This finding indicates the effectiveness of the phasic
stimulation pattern in activating dopamine release and the involvement of dopamine D1 receptors in spatial memory
by LC phasic activation.

Keywords: LC, Phasic and Tonic activity pattern, Spatial learning, Memory
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The influence of acute restraint stress on social
ranks:Possible role of nitergic neurons

Zeinab Parvin™ (PharmD), Gila Behzadi® (PhD)
1- Department of Physiology, School of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran

Zeinab Parvin: zeinab.parvin@gmail.com

Introduction: Social hierarchy greatly impacts physical and mental health, but the relationship between social
hierarchy and anxiety and the underlying neuronal mechanisms remains unclear. To note that an increase in the number
of nitergic neurons in the paraventricular nucleus (PVN), at the origin of the HPA-axis, supraoptic nucleus (SON),
regulating hemostasis impairment, and basolateral amygdala (BLA), the center of fear and anxiety, after induction of
acute restraint stress (ARS), In the present study, the effect of ARS upon these nitergic neurons was investigated in
two categories of social ranks: dominant (Dom) and subordinate (Sub) subjects.

Methods and Materials: The tube test was used to determine the social hierarchy status of home-caged sibling
male Wistar rats. Anxiety-like behavior in the open-field test (OFT) and elevated plus-maze (EPM) in Doom and
Subgroups (n = 7 each) were assessed before and one day after induction of ARS (1 hour). Immediately after ARS,
Dom and Sub (n = 3 each) underwent the NADPH-diaphorase histochemical technique. The total number of NADPH-
positive neurons in PVN, SON, and BLA nuclei was counted in six sections per animal.

results: Before and one day after the stress, Dom had significantly higher anxiety-like behaviors compared to the
group, with a lower percentage of open arm time (*) and number of entries (*) in the EPM and center time (*) in the
OFT. ARS induced a significant increase in the density of neurons expressing NADPH-d in the PVN (*), SON (**),
and BLA (**) in both the Dom and subgroups in comparison to their intact counterparts. Our data elicits a significantly
higher number of nitergic neurons in doom before and after stress in the PVN (**, *), SON (**, *), and BLA (***, *)
compared to the subgroup. (*= P<0.05, **=P<0.01, ***=P<0.001)

Conclusion: Based on the present experimental results, NO may be involved in heightening anxiety-like behavior
as observed in Dom rats.

Keywords: Social hierarchy, acute restraint stress, anxiety, nitric oxide, social status, histochemistry, rats
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The effect of low- and high-frequency electrical stimulation
of the olfactory bulb on seizure severity and synaptic
currents in kindled male rats

Parisa Zareie'™ (Ph.D), Amir Shojaei* (Ph.D), Yaghoub Fathollahi* (Ph.D), Mohammad Reza Raoufy* (M.D, Ph.D),
Javad Mirnajafi-Zadeh® (Ph.D)

1- Deptment of Physiology, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran

Parisa Zareie: pzareie87@gmail.com

Introduction: Deep brain stimulation (DBS) is an alternative treatment for drug-resistant temporal lobe epilepsies.
Although high-frequency DBS got FDA approval for the treatment of epilepsy, the DBS target and the parameters of
DBS for exerting the best therapeutic effect have remained poorly understood. In the present study, we investigated
the anticonvulsant effects of low- and high-frequency stimulation (LFS and HFS) of the olfactory bulb on kindled
seizures.

Methods and Materials: Rats underwent a kindling procedure using semi-rapid (6 stimulations per day) electrical
stimulation of the hippocampal CAL region. Full-kindled animals received either LFS (1 Hz) or HFS (130 Hz) at 5
min, 6 h, 24 h, and 30 h after the last kindling stimulation. Then, a kindling stimulation was applied, and the seizure
behavior and afterdischarges were evaluated. In addition, excitatory and inhibitory postsynaptic currents (EPSC and
IPSC) were recorded in the pyramidal neurons of the hippocampal CAL region by whole-cell patch clamp technique.

Results: Overall, applying DBS in the OB at both low and high frequencies alleviated the seizure severity in the
hippocampal-kindled rats. Furthermore, applying both LFS and HFS to the olfactory bulb of full-kindled animals led
to a decrease in the amplitude, area, and rise slope of EPSCs and an increase in the amplitude, area, and rise slope of
IPSCs. Interestingly, the excitation-to-inhibition ratio decreased following both LFS and HFS applications in kindled
animals.

Conclusion: The olfactory bulb is a potential DBS target for the treatment of epilepsy. In addition, applying DBS
at both low and high frequencies exerts similar anticonvulsant effects, showing that LFS may also be as effective as
HFS in epilepsy treatment.

Keywords: Epilepsy, Deep brain stimulation, Olfactory bulb, Hippocampus, Seizure
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Investigating the histological changes of the hippocampal
tissue and anxiety-like behaviors during treatment with
niosome hesperidin in depressed rats.
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Introduction: Anxiety-like behaviors are evident during depression and can affect memory function. Many
parameters such as oxidative stress can reduce the number of nerve cells and cell death and cause memory disorders.
Hesperidin is a natural antioxidant and has a positive effect in treating depression and improving anxiety-like
behaviors. However, nano carriers can cause an improvement in a shorter period of time. The aim of this study is to
investigate the anxiety-like behaviors and the decrease in the number of nerve cells in the hippocampus tissue during
depression and treatment with niosome hesperidin.

Mmethods and Materials: In this study we used 36 adult wistar rats. Animals were divided into 6 control groups,
depressed group, depression+ hesperidin group, hesperidin group, depression+niosome hesperidin group and
hesperidin niosome group. All the injections were done intraperitoneally, then on days 7 and 14, an open filed test
was performed to evaluate anxiety-like behavior. After sacrificing the animals, the brain hippocampal tissue was
extracted and transferred to 15% formalin for histological examination.

Result: The results of this study show that in the open-filed behavioral test, the duration of passing through the
central part on days 7 and 14 in the depressed group was significantly reduced compared to the hesperidin group
(p<0.001). On the 7th and 14th days, the duration of passing through the central part increased in the hesperidin group
compared to other groups (p<0.001). In histological studies, it was observed that depression causes the death of nerve
cells, while it was improved in the treatment group with niosome hesperidin.

Conclusion: The results of this study show that depression causes anxiety-like behavior, a decrease in the number
of nerve cells, and cell death, while niosome hesperidin improves anxiety-like behavior and depression.

Keyword: Depression, Niosome hesperidin, Histology, Open filed
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multidrug resistance by gamma and beta interferons in the
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Introduction: Multi-drug resistance (MDR) might be acquired by the cancer cells during chemotherapy, and ATP-
binding cassette (ABC) transporters play a significant role in MDR. Interferon-y (IFN-y) and IFN-B can inhibit cancer
cell proliferation; however, the effects and mechanism of these cytokines on growth and MDR are still unclear.

Methods and Materials: Using the MDA-MB-231 cell line, we assessed the effects of 20, 100, and 500 1U/ml of
IFN-y and IFN-B, alone or in combination, on cell viability by the methyl thiazolyl tetrazolium (MTT) assay, and then
we performed the Uptake and Efflux experiment to evaluate the effect of these IFNs on the cell resistance. Then, using
quantitative real-time PCR, we evaluated changes in the expression of ABCB1, ABCC1, and ABCG2 mRNA levels.

Results: We discovered that IFN-y and IFN- may both reduce viability, either alone or in combination. The
combination of IFNs also displayed synergistic responses, particularly when utilizing equivalent dosages of 500 or
100 IU/ml. The combination of IFN-y and IFN-f resulted in a significant increase in doxorubicin accumulation and
down-regulation of the ABCCL1 gene at the mMRNA level.

Conclusion: Our study suggested that equal doses of IFN-y and IFN-f in combination may result in potentiated
responses against cancer, especially when combined with chemotherapy agents.

Keywords: Combinational therapy, Chemotherapy, Interferon beta, Interferon gamma, Multi-drug resistance,
ATP-binding cassette transporter
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