http://rjms.iums.ac.ir VP dinl Y oles (Y4 6,55 15l ieSilsju ogle alan

£ers) € erNe e oCope )0

;
g‘x.

&

g
e/
£

[ Downloaded from rjms.iums.ac.ir on 2026-06-17 ]

39 migig g O 3 9 (anigig g (35 ol g9 (olim! Cadlad of yo 43 b gini! g g 0 3l (53 JoSo il

G& Jlwg y O, e Sl

Ol JgS U o oMl SljT oltils (58 ol o oy o555 ol 5 (G S 05,5 1 Wb Lungo

Dr.rezace@aliabadiau.ac.ir (Jstus ssiw g #) ol ( JgiS 2Ll e o ool 31T o8l ¢ Jo38 o1 e sy (5559 pole g (53 )i 09,8 153l pund Loy LS,

Oyl 29l ¢ ool 3T olSeisly 9,0l anly ¢ b3yg pole 5 (S a3 09,5 1 BNl Dlga dpw
Ol e J5S Ul (e oMl 31T oSl (JgiS ol o sy o355 pole 5 (5 S 09,5 51yl

LXN €3

Lo jlgals’
“G2ye3

gt

b gl

g9
PPy 0% S

S

VAN il gl

WANYNY ol &b

5 Gan 1 395 o 655y sras e 9 ol Luid 51 Giliske (gdly 5 gy SV (s Bl 10D g ina
P e 035 5 s 0F Ol 2 il g e JoSa Bpan b Gialitol Slipyas b s ol Baios plol )
D92 Bl iy S slabge jae il

Crrn i ml) LA A o g p)S YV B 5ol (9 YO pole (69,8 5 25 i plosl gl 1) g
JoSo digin | JoSo od 09)5 i 4y g 0 35 (p)5 Ve e 2 > SlidengS 25 TN 5 (g n )5 YT a2 p)5 YY)
Sloog)S Nad and Wl J5S g (taliite | (pyed + pp JoSo (ol | (o + bigtan | JoSio o glaliio | (o om0
o oS 0l plool dtan )5 duds iy YOV (IMLS) Cas puo b 1) (i8] o] Ol o @B V002 o 4y iy yod
A5 8L JoSo (slaog)S olie ma3) 4 YO (ME/KE) 593 L Lgtl 5

095 e (P> +/-0) 351 Wnog)S s 51 5V (5l sime ysboar e 095 )3 (igia e haws 3> (LS gl Hlbaidly
e g (P=o/vey) Lgwh ol ol oy ped P =+ /39F) 1w (P=+/ADF) Ly ol b o (P = +/A35) o L gl
29 &2 (203 09)5 13 (g xS e WD A (izmed (bl S5 (g bline Sglas (P =/ AF) ot roliz]
s 0935 3l ity b ol | po8 5 (P= /o0 gl (slaog)S 53 9 (P> /-0 laog Sl J) 2ty () 5o
(P=el+o5) 3

il Lol J55S oo g gl JaSot (ol (o8 55 oS a0l gl (6 o Ao

sl os G55 @il L5
28 Jlo ol S Sy los 2o

o oyl ay olciuw! oguds

Taleshi M, Rezaeeshirazi R, Ziaalhagh SJ, Asgharpour H. Supplemental Effect of Garlic and Stevia Extract along

with Endurance Activity on Serotonin and Serotonin-Receptor Gene Expression in the Brain Tissue of Male

Wistar Rats Obesity. Razi ] Med Sci. 2023;29(12): 89-99.

wawl 438 )5 < y9u0 CC BY-NC-SA 3.0 by allao ST aw yiansd w3 ygu0dy allite ¢yl pLisisl®

AQ


https://orcid.org/0000-0001-6618-7187
https://rjms.iums.ac.ir/article-1-7679-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-17 ]

Razi Journal of Medical Sciences. 2023;29(12):89-99. http://rjms.iums.ac.ir

t Original Article

Supplemental Effect of Garlic and Stevia Extract along with Endurance Activity
on Serotonin and Serotonin-Receptor Gene Expression in the Brain Tissue of Male
Wistar Rats Obesity

Mahsa Taleshi: Department of Physical Education and Sport Science, Aliabad Katoul Branch, Islamic Azad University,
Aliabad Katoul, Iran

Reza Rezaeeshirazi: Department of Physical Education and Sport Science, Aliabad Katoul Branch, Islamic Azad University,
Aliabad Katoul, Iran (* Corresponding author) Dr.rezaee@aliabadiau.ac.ir

Seyed Javad Ziaalhagh: Department of Physical Education and Sport Science, Sahrood Branch, Islamic Azad University,
Shahrood, Iran

Habib Asgharpour: Department of Physical Education and Sport Science, Aliabad Katoul Branch, Islamic Azad University,
Aliabad Katoul, Iran

Abstract

) ) Keywords
Background & Aims: Several studies have reported that obesity causes vascular y

disorders in all tissues such as the heart and even the central nervous system along with Training,
disorders in the function of the hypothalamus, in such a way that these disorders in the .

. . . Garlic,
nervous system, especially in the hypothalamus as the center of homeostasis and control
of satiety and hunger can cause a significant increase in weight at different ages and even Stevia,
in children. Recent studies have led researchers to the etiology of this global epidemic

and have drawn their attention to the influence of genetics, environmental factors, social Serotonin,

and behavioral factors. Appetite is a physiological response to eating food, and behavioral Serotonin-Receptor,
signals and energy fluctuations throughout the day regulate the appetite in the central .

nervous system. Among these, the monoamine neurotransmitter serotonin can cause the Obesity

development and evolution of some behaviors related to appetite through the regulation
of the interval between two meals and the role of this neurotransmitter in inducing satiety.
On the other hand, some studies have shown that moderate and intense sports activity and
even intense intermittent exercise led to an increase in serotonin levels, which can have
an effect on the caloric intake of obese women. In addition, recently, the attention of
sports science researchers has been drawn to the use of medicinal plants effective in fat
metabolism. Among medicinal herbs, there has been a recent increase in interest in N
naturally sweet her%)s such as stevia and garlic. The purpose of this research was to Segslved U7 L0z
investigate the effect of endurance training with garlic and stevia supplementation on Published: 04/03/2023
serotonin gene expression and serotonin receptor in the brain tissue of obese Wistar rats.
Methods: 35 obese male Wistar rats fed with a high-fat diet (24 grams of fat, 24 grams
of protein and 41 grams of carbohydrates per 100 grams) were divided into seven groups,
including: 1) Sham. 2) stevia supplement, 3) garlic supplement, 4) endurance exercise, 5)
stevia supplement+endurance exercise, 6) garlic supplement+endurance exercise, and 7)
healthy control. The training groups performed incremental endurance training for 15-50
minutes at a speed of 15-25 meters per minute, five sessions per week for eight weeks.
Garlic and stevia supplements were added to the diet of the supplemented groups at a
dose of 250 mg/kg. 48 hours after the last training session and in a state of 12 hours of
fasting, the rats were anesthetized with ketamine (80 mg/kg) and xylosin (15 mg/kg) in a
ratio of 3 to 1. Further, after ensuring complete anesthesia and painlessness, rats were
perfused with 10 cc of 9% sodium chloride to drain the brain tissue from the blood. In
order to extract the brain tissue, first the rats were completely restrained and after cutting
the upper part of the skull, the brain tissue was carefully separated, and after weighing
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and washing, they were placed in special tissue preservation cryotypes and immediately
cooled to -80 were transferred. The qReal Time PCR method was used to measure the
gene expression levels of the variables in the brain tissue. One-way ANOVA with
Tukey’s post hoc test was used for the data analysis. All statistical methods were
performed using SPSS version 26 software at a significance level of P<0.05.

Results: Regarding serotonin, the results showed that there was no significant difference
in serotonin gene expression level between the healthy control group and the sham group
(P =0.903). Also, there was no significant difference between the sham group with stevia
(P = 0.856), garlic (P = 0.994), endurance training+stevia (P = 0.303) and endurance
training+garlic (P = 0.094). However, the results showed that the serotonin gene
expression level of the endurance exercise group was significantly higher than that of the
sham group (P = 0.000). Another important result is that there was no significant
difference between the stevia and garlic groups (P = 0.996). However, adding endurance
training to stevia had a significant effect on serotonin gene expression, so that the level
of serotonin gene expression in the steviat+exercise group was significantly higher than
the stevia group (P = 0.022). Also, adding endurance training to garlic caused the level of
serotonin gene expression in the garlictexercise group to be significantly higher than the
stevia (P = 0.005) and garlic (P =0.021) groups. Finally, the expression level of serotonin
gene in the exercise group was significantly higher than all groups (P < 0.05).
Regarding the serotonin receptor, the results showed that the expression level of the
serotonin receptor gene in the healthy control group is significantly higher than the sham
group (P = 0.003). Also, the level of serotonin receptor gene expression in stevia (P =
0.000), exercise (P = 0.000), exercise+garlic (P = 0.002) groups was significantly higher
than the sham group. From other important results, it can be stated that the level of
serotonin receptor gene expression in the stevia group was significantly higher than that
of the garlic group (P = 0.000). Adding endurance exercise to stevia caused the serotonin
receptor gene expression level to be significantly lower than the stevia group (P = 0.000).
But, adding endurance exercise to garlic caused the serotonin receptor gene expression
level to be significantly higher than the garlic group (P = 0.006). Finally, the expression
level of the serotonin receptor gene in the exercise group was significantly higher than all
groups (P < 0.05).

Conclusion: It seems that aerobic exercise with stevia supplement with AMPK activation
mechanism activates hormone-sensitive lipase, improves fat and sugar metabolism and
increases the expression of metabolic proteins in the hypothalamus. Therefore, it seems
that consumption of stevia and aerobic exercise have synergistic effects in modulating
and increasing serotonin in the brain tissue of desert rats exposed to high-fat food.
Therefore, it can be concluded that endurance training with stevia supplementation
synergistically affects the appetite control protein. However, more studies are needed on
the changes in serotonin and serotonin receptor levels following the exercise and
supplements used in this study.
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