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Abstract

Background and Objective: Obesity and physical inactivity lead to chronic low-grade inflammation, which is
associated with ovarian dysfunction. Chronic inflammation plays a significant role in the pathogenesis of polycystic
ovary syndrome (PCOS). The aim of the present study was to investigate the effects of aerobic exercise and resveratrol
on the gene expression of Sirtuin 1 (SIRT1) and tumor necrosis factor-alpha (TNF-a) in the ovaries of mice with
PCOS.

Materials and Methods: In this study, thirty 8-week-old female C57BL/6 mice were randomly divided into five
groups: healthy control, patient control, exercise patient, resveratrol patient, and exercise-resveratrol patient.
Polycystic ovary syndrome (PCOS) was induced by administering 60 mg/kg of dihydroepiandrosterone via gavage
for 20 days. Resveratrol was injected intraperitoneally at a dose of 3.75 mg/kg body weight daily for 8 weeks. The
exercise program involved running on a treadmill, starting at a speed of 9 m/min for 25 minutes with a 1° incline
during the first week. This was gradually increased to a speed of 22 m/min for 55 minutes with an 8° incline by the
eighth week. Data analysis was conducted using one-way analysis of variance (ANOVA) followed by Tukey’s post
hoc test, with significance set at P < 0.05.

Results: Following PCOS induction, TNF-a gene expression was significantly increased, while SIRT1 gene expression
was significantly decreased in ovarian tissue (P < 0.001). Both aerobic exercise and resveratrol interventions led
to downregulation of TNF-a gene expression and upregulation of SIRT1 gene expression. Notably, the combined

intervention produced a greater effect on these gene expression changes compared to either intervention alone
(P <0.001).

Conclusion: Both aerobic exercise and resveratrol supplementation appear to protect ovarian tissue from PCOS-
induced damage by downregulating TNF-o gene expression and upregulating SIRT1 gene expression.

Keywords: Sirtuin 1, Tumor Necrosis Factor-a, Inflammation, Polycystic Ovary Syndrome

* Corresponding Author: Masoumeh Habibian E-mail: habibian_m@yahoo.com

Received 04 May 2025

Cite this article as: Aali S, Habibian, M. The Effect of Aerobic Exercise and Resveratrol on SIRT1 and
Final Revision 24 May 2025

TNF-a Gene Expression in the Ovaries of Mice with Polycystic Ovary Syndrome. Daneshvar Medicine
Accepted 13 Oct. 2025

2025; 33(2): 23-32. [Article in Persian]
Published Online 21 Dec. 2025

4. 10.22070/daneshmed.2025.20455.1606

© The author(s) @ @ @

Publisher: Shahed University Press URL: https://daneshvarmed shahed.ac.ir BY NG


https://daneshvarmed.shahed.ac.ir
https://orcid.org/0009-0002-2271-0524
mailto:habibian_m%40yahoo.com?subject=
https://orcid.org/0000-0003-1028-1726

2965 K 3ol ol i e i sole 4y 0 t.s"ﬁ'“" 5 “'lli @“33‘1 & ywd :G&;‘}l )9'7"""’

e-ISSN: YY1#—QY¥)  p-ISSN: YViP—ayYY

5T sl (WYY SL) Y o ko / ¥V 0,98 / \FeF i gots >
g3 ol o

TNF-0 9 SIRT1 (J3 Ol » J9515933 9 S3lgh o 08 b
OISt SCituns” (S 4 Wi (S g0 Ol 50

B i 4090 (D Jle Ligus

Ol rpeieodld o calliol ol 1 olKtils ¢ puiald axlg ¢ Sy o i 09,5 )

oS>

Sy e ol .g;wlo\]a.aol,\.&dJﬂwdu&-ll{455},.1“:&&3\;?Azjzl{yyywlgﬁm‘;fdvsjujb;:dv\hjuaﬁﬂ
AL o PCOS w Uis (sla i go Olibess 55 (TNF-0) W= 50 5 oins 5,50 556 5 (SIRT1)

—)Lcs.:;_ c)l.a:;—JjLS crjb—dﬁs &Lﬁo}; a L;"DLA; Q)j.,a_: 6‘4.2@/\ L£57bl/6 -Lrjf osle u:aj.a ﬂ‘ﬂ' axlas U'»’«‘ BL :Lﬁ&g}jé"&
o Oy, bl gl sodeniss o S STe S e £ 558 L PCOS L Lds g I 515 550m i slowr 5 I 50550 sl e 0
L;j_)QJgJAJALJwJaJMLj.L&L;%LMQJJJ&)JJM/\QMM rﬁ%/r;&»"‘/voj}.)\{AJ\jJJJ)J\)}j).Mw\)'j)Y'CJJA
00 Sl a4y 4 ds/ 2 VY Co vty oy 5 il 3l aS 5 e p3) b L sl azin 55 435 Y0 e w 4ds 5 e Al ,w L Ol Sl g
.(P<~/~a)m¢t?gl§,swujajbg,<iw;u”)ljMd)uiéuowmi}jnLmujgui.@)rmm);«@;/\wp@>
astlde 55 o (P< v/ v v )il Sldess @l s (g bsbae (LA SIRTT 55 0L 5 slsbae (2131 TNF-a 55 0Ly PCOS Wl L iqu s
dlio )3 D ss (pl g eSS A e U WAL SIRTL 55 Ok Rl 3) 5 TNF-a 55 Ol (seerdad 4 omie J 515555 5 5l sa0n o0
4<P<'/"'))ﬁ%~:’)§§ A=l s L

&S cble~ SIRTT i385 TNF-a S5 Ol JM("J‘“

M&U\M r).)u..w Lg)@\aa—)}ﬂjﬁ' QM)))J&)}SbQ\ wjﬁﬂ:gsdﬁlfélhbjtj

habibian_m@yahoo.com : Sig piSIl Gy Lo doguano :Jgsmmo odiumn o

VE-F/-YNE Jyos

b &l sl e oloess s TNF-00 5 SIRTL (5 oo » Josils5) 5 5198 203 30 p ol o e 2o gl a Sl \EF¥/Y sl sl
[ 8 alia] XY-YY o) PY 0¥ ol g arly oty sy 1 Sy ails L loest StnnsS VEF/ YT Sy

A VAR sl

d.) 10.22070/daneshmed.2025.20455.1606

@ Q) (oB)osinys ©

NC https://daneshvarmed.shahed.ac.ir :0154 Jals olSisly o)Ll 1yl


https://daneshvarmed.shahed.ac.ir
https://orcid.org/0000-0003-1028-1726
mailto:habibian_m%40yahoo.com?subject=
https://orcid.org/0009-0002- 2271- 0524

15055 St b oy Ui 51o SS90 (s 3 TNF-0 5 SIRTL 35 okt 2 5103 5 53190 005 565/ T F

PCOS 3, 53 M8 ¢SCasws Il | 5 o sl 0 s glis ¢ IS |
RISl o adetia i o (V)L o L) s Il
S50 3 il a i Ll g e Oleds 3L s SIRTI ol
Soge Je &K 3 (VF)sjluiy Lol a0 ) Oleds (g, g,y 5 555
b bl g5 o L @ SIRTI (g3l Jlub 48 s 0313 OLz5 < PCOS 4 Uiseo
b oS ctns 2alS” 1) 055,aT pelaw (055,47 0k, S Oy 28
358 RS 4 W5 e 5T 5 55,80 W Gl Ol e (a5
53 SIRTI 5L Joudly o) o (VD)L eSS Sltads g el
5558 33 (6 et Slanizs (PCOS 5 (6 I8 S Sllist| 5 g
)l 3153550 0T (I8 3 (sl il

s ST Jsjlesy S &l esls Ol sl Slallas
a4y daie Sl 1l (gl es 28 Cabs 5 Sl (SIRTIN (5 55 e
G 3 iisslag 3 (ol a5 31 (5,8 sl (61 SIRTT & sy
NS o Jles! Ol A 5 0S| 5T (olis A (Sa paue
s ST 5 OMasd by eoge 5B s3T5 cnl p eslle
Lasd;y‘t\j\c)jiﬂ):Afy&:bd};é&cdjjb}j).(\\/):)I;
el Gl 5 ST 5T (ol Sl (gl ¢ g g ls BWLS
Job 5 Oless J S gb o3 g ity 45 b odalioe ¢l poslle
Sloss Jale &G Ol g ol onls a3l 5 ge 531 Olkedsd jas
Joe PCOS wsle ¢ Lol 055, b Lo o Lol & Olays g 058l
{,SIRT1 J,,:\,}j)ou.ﬂj:4§$u‘wg\§ﬁ@\>@w.m/\)x§¢
S gr a5 Olass Oledl e 5o 5 (2 LS ol 287l
) Sl oy jadein JulS )b

PCOS o i 5 iy a5 S5 S ol g copl poslle
wy\ﬁ\fﬁ‘gw;M_sw,&mﬁ;,w,m,l;\?@,;t
S S0 3 S siie Sla b 3 et i o0 5 Sl LS|
o S5 6K & Ol 4 (Bas cped (VD) Ll b
&S Sl ol odalie . onl ol alis 550 PCOS Olays s folis
li ks Jalge il soledn Doty Lo sme Sl b (g5l sp 2555
LAl PCOS Uz 063 55 1) TNF-00 dsle | S polzo— 5 suaze
3 8es 5 0s p e 8l odd patniie imen (V) Aas o
Sl Ll s ol (YV)s)ls e 55 PCOS @ W 1 31 Olutids
SOk o s e Ok b 035 350 5 G505 52 J3l ks
3 g0 olite Sl gla a5 (6 S s 55l 3l e
- & PCOS o8 ol 0k aeiin g5 4 (Yl Lo o
Ol b e e Oledl a8 ds e Olid dal gl g ol Sl 2
PCOS 3 Olkassi 3 Shos Jlst| 5 S silie ol ol slowsl Sl ain

5. Sirtuin 1

doio
348 5 S at Jel &N (PCOS) ESaS (L Dl oyt
6 a1y 60k me 53 06 3o )3 ¥ GO 48 el 555050
i iz (518 0305 53 It LBk ok ke o) 3
b J S8 50 OT ek ulaml glacanS S5 Eol oS 558 o
JUp3T b Oltadsim 35 ot o 500 5op 5 ges (5 loeial (V)3 55 o0
=55 S s Qs s LI PCOS (s 5be 65905 58 54 5o
Ostssh g 5 g Sl Bl 4 et (3 5958 S 513 030 50
(FSH) JsS 5 S jmn 09098 b dulin 53 "(LH) oS 4 o)
Caol ¥ 51 U gama FSH g LH o oIl 065 55 U pana 3,55 o
Sl S 5358 o0 w50 i () PCOS & Uzoo OG5 55 Ll
553 Obkea b 4wy lie 53 PCOS 4 W LS o glhas (V) n ¥ LY &
P35 B Gl Dol ha (5 ae 53 i A sn 00 o
03557 gebaws 21530 5 b 453 oo Sl LPCOS (F)kizn
3L (P ep 4 e dilg o () 4 DL ) g el ol jen
amsler Coallos octes U 5 SG 55 Bl b 1(F) 55k o
el dile 5558 (Solal ydir 5 Sl Ll gla ans s
Sl Lo Bl OB 03 (ol il &g Zaaglie 5 by a3 L e e
ol yos giiben (gla IS gl s 3T Slay b 345 4 gy ol .(0)
G e 5 ey T8 5 Ol ed o o 55 o8
Wl oo ol sl SOLES ol 3l el ams 45 5 (F )i ls
ol adeii (V)5 58 oo ((TNF-0)WT- ) 50 5 oins 5 S5 555
¢S adldess 3 Shes 5 oLl i claplS smle 8 ol
SEPCOS Ol 53 Sadw CslS glaunT 5 5 W (&
S 55 e ol w3 b e DAl 5 5 ) )18 e
SNas TNF-00 s o a5 a5 (4) L5 o i O3 38 DUl
oIl Rl s eslle 28 O des o 96T o 53 ol
065 53 (53,8 TNF- UL & o (V)b axils 255 Oltass
02 LE L/ 5 o b odks Oleas (laos 5L aslie 53 PCOS 4 Ui
53 INF-00 22 Ol i o2 (V) Sl ol saliin S 0355
53 Oldeds gl 5 IS ST wle 5 19515 4
AVl 0l 0dalia PCOS 4 Wie (sl 3 50
Sladshe 53 487 ol by 5w 031l I (6 e SIRTI
SUSnsE SAT 55 e B 5 255 Ol
ST el el o a3 51 G5 5T 5 sk 255 e

1. Polycystic ovary syndrome

2. Luteinizing Hormone

3. Follicle Stimulating Hormone

4. Tumor Necrosis Factor Alpha - an overview
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