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ABSTRACT
Article Info: C RN Polycystic Ovary Syndrome (PCOS) is an endocrine disorder in women of reproduc-
07 Jun 2020 : tive age. In cross-sectional and longitudinal studies, exercise training is an effective solution for treating
23 May 2021 and declining the symptomes. This study aims to compare the effects of the voluntary and the endurance
01 Aug 2021 exercise on some of the inflammatory and hormonal markers in rats with PCOS.

In this study, Which was experimental and applied in terms of purpose, 40 female
Wistar rats with Mean+SD weight of 220420 g were divided randomly into four groups of ten: 1) control,
2) PCOS, 3) PCOS + Running wheel and 4) PCOS + endurance training. The rats in the voluntary group ex-
perienced voluntary activity of wheel running for 8 weeks (5 times a week). Alternatively, the endurance
training group underwent aerobic exercises for 8 weeks (5 sessions in a week) on a treadmill. The blood
samples were taken from the heart to measure the concentration of interleukin-6 and testosterone level
and were analyzed by one-way analysis of variance and LSD post hoc test.

This study was approved by the Tehran University, Iran (Code: IR.UT.REC.1395016).
IR The results showed no significant difference in IL-6 and testosterone indices between endurance

Key words: and voluntary training groups (P=0.565), (P=0.496). Both training groups (endurance and voluntary) sepa-
IL-6, PCOS, Testos- rately resulted in a significant reduction in il6 and testosterone compared to rats with PCOS (P=0.002),
terone, Endurance : (P=0.000), (P=0.038), (P=0.007).

Training, Voluntary Altogether, the present study’s findings suggest that voluntary and endurance training in rats
Training © have similar effects on IL-6, Testosterone, and weight.

al studies have shown to increase its levels in patients with
PCOS [2]. In addition, one of the problems with PCOS is
1. Introduction the imbalance of secretion of hormones as a result of blood
androgen levels, including testosterone is higher in people
olycystic Ovary Syndrome (PCOS) is an with this syndrome than in ordinary people [4], which leads

endocrine disorder in women of reproduc- to a decrease in the ability to conceive and hair growth on
tive age. . Chronic inflammatory condition the face and body [5]. In cross-sectional and longitudinal
is seen in most women [ 1]. Interleukin-6 is studies, exercise training is an effective solution for treating
one of the inflammatory factors that sever- and declining the symptoms. This study aimed to compare
T e u
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Table 1. The effect of voluntary and endurance training on rat weight

Groups Control PCOS Endurance Training Voluntary Training
The weight of rats 239.842.48 255+2.99 210.3+1.87 213.7#1.71
VJA;[ ournal of
<X Arak University of Viedical Sciences
the effects of the voluntary and the endurance exercise on 3. Results

inflammatory and hormonal markers in rats with PCOS.

2. Materials and Methods

In this purposive study, 40 female Wistar rats with a
Mean+SD weight of 220+20 g were divided randomly into
four groups of ten: 1) control, 2) PCOS, 3) PCOS + Run-
ning wheel, and 4) PCOS + endurance training. To induce
the phenotype of polycystic ovary syndrome, hormonal in-
duction of dissolved estradiol valerate was used in every 4
g of body weight, 4 mg in 2 ml of olive oil [16]. The rats
in voluntary group experienced voluntary activity of wheel
running for 8 week (5 times a week). Alternatively, the en-
durance training group, underwent aerobic exercises for 8
weeks (5 sessions in a week) on a treadmill. Rats were anes-
thetized in accordance with ethical principles and accord-
ing to the animal care laws of Iran (initially using a mixture
of ketamine 30-50 mg/kg body weight, intraperitoneally)
and xylazine (3 to 5 mg / kg body weight, intraperitone-
al) [19].Then the blood samples were taken from heart to
measure the concentration of interleukin-6 and testosterone
level and were analyzed by one-way analysis of variance
and LSD post hoc test [15-18].

uIL-6

According to the findings (Table 1), after the end of 8
weeks of training, the weight of rats in the training groups
(endurance and voluntary) decreased compared to the
group with PCOS, which was not statistically significant,
and also the rats’ weight in the PCOS group. It increased in
the control and experimental groups, but this increase was
not significant (P<0.05).

The one-way analysis of variance showed a significant
difference between IL-6 and testosterone levels (P=0.000)
(P=0.039). To determine the exact difference between the
groups, the LSD post hoc test was used, which showed
no significant difference between the groups of endurance
training and voluntary training (P=0.565) (P=0.496). How-
ever, both exercises separately significantly reduced IL-6
and testosterone in trained rats compared to polycystic rats
(P=0.002), (P=0.000), (P=0.038), (P=0.007) (Figure 1).

4. Discussion and Conclusion

Findings showed no significant difference between the
effect of 8 weeks of voluntary training on the wheel and
endurance training on IL-6 and testosterone levels in rats
with polycystic ovary syndrome (P=0.565), (P=0.496).

M testosterone
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However, both training groups (endurance and volun-
tary) separately led to a significant decrease in IL-6 and

Testosterone compared to rats with PCOS (P=0.002), The authors would like to thank the esteemed officials
(P=0.000), (P=0.038), (P=0.007), and staff of the Faculty of Physical Education, University

of Tehran, for preparing the present project.

As a result of intense endurance exercise, the athlete’s
body suffers from physiological inflammation caused by
immune responses for some time [22]. Research has shown
that exercise, especially if performed with high intensity or
duration, leads to the release of many cytokines into the
bloodstream [23]. Following the physical activity, the pro-
duction of inflammatory cytokines such as tumor necrosis
factor, interleukin, and acute-phase reactive protein increas-
es briefty [22]. Still, the researchers’ findings suggest that
these indices decrease favorably as a result. Performing a
period of regular endurance activities [24].

Opverall, the results showed that endurance training com-
pared to voluntary training had the same effect on serum
IL-6 and testosterone levels, and both reduced the levels
of these two factors. As a result, regular and not too heavy
exercise (voluntary and endurance) for these patients, apart
from clinical treatments, is a healthy and natural way to im-
prove polycystic ovary syndrome.

Ethical Considerations

In this study, all experimental protocols on laboratory
animals were performed according to the instructions of the
Ethics Committee for Working with Laboratory Animals,
University of Tehran, by assigning the ethics code IR.UT.
REC.1395016, and the standards of the principles of work-
ing with laboratory animals were observed.

This research did not receive any grant from funding
agencies in the public, commercial, or non-profit sectors.
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The authors declared no conflicts of interest.

Moradi F & Akbarnejad A. Effects of Voluntary Running Wheel and Endurance Training on I1-6 and Testosterone Levels. JAMS. 2021; 24(3):412-423. 414



http://jams.arakmu.ac.ir/index.php?slc_lang=en&sid=1

%!L;aﬁf#am>dm

Y o )lods .YF 0590 N Fee ygu il g 010 o

‘ M“ 93%4"3.0

S g0 3 (99 suwgiand 91 (a5 ¢l yia! Zglaw 33 Soliianl g (6, WS 1y o3 £5 93 55T duany o
SeramnsS (b GlAeST 0 hiww s Wiso (2] oo

Vo158 le® ) golye S5

Oyl eyl iyl ol&ssls ¢ S 5 0aSLASS ¢ o349 (559980 jB 09,5 .
A PRUTEPRAIS P APV PRU X CPTIPOP N NS W PIYC A §

TR e

* 000

«olob 5 (orlaie Clalllae .Casl (659, crios 59 U5 2 (52,5 9 (Lo S (PLOS) SeansS Ly e oy
£55 99 el dulie ol 3o S| Bam od, S B ISS pydies cl e 2S5 (s (612 5350 (6, 1 (o9 Sl
Lol PCOS 4 7o (sl g 3 (9o 98 9 (el 1,52 (552 2 (Sralitaal 9 (6 L 02 o5

(39 eSbee s g ol cosle aly2o g0 oo Fr i (68,5 B Ll iy g 01,25 93 5145 gy ool o CIETIPENE
F 106,25 1,03+ PCOS 09,5 ¥ PCOS 09,5 .Y 1,235 09,5 ) s Jold b 08 0gyS oz 43 00 3okucs g, s o 5 YY <Y <
S5 et Conllad (45800 13 dulr B) 428 A ok &y (5 3 y05 08,5 (Sl sb00 A3 s stalitad 33 yaH+PCOS o9,
30,8 a9y 1) eed 5 59 (63lgp plate Cullad (ke O ain 1) i A ke &y (elisl (s yo5 09,5 Slad9e 9 IS E07
b fg 50T ool g b 9 o ppllnzr B 51625 9% B 5 eag iy 16 ol Sl sy 2 Syt (SF95 slodipas
W0 el 5 43525 LSD (ralind (905 5 48, S

sl gy 4225 43 IR UT.REC. 1395016 oS iy o5 oSt ytimgy G dia 15 anlllne oy
O rwsgiad 3 16 sloasls 1 (5 loline NS (6,Lis (5103 g (shalitias] (32503 (Slo0g,S G 0l (L gilis
IL-6 jlobine 2alS 4y jomie ailllax job 4y (L0 5 (Suliiwl) (i yo3 09,5 90 ,2 .(P=+/FAF) (P=1/BFD) 5,05 3929
(P= [+ XY P2+ YA (P o+ +) P+ [+ + ¥) i PCOS a5 Sipo 505 09,5 4y Capud (39 5yt 9

L6 (5l y3iST6  Saliil g (5l (32 703 45705 (55054 oot 2l B (sladidly ol g50ome o IFIEERE
s s 3B ) 539 5 g pmgiad

sl e
1749 sl )5 1A
1Fee Slo,5 oY

1fee 810 p0 e

:lbbj‘,é“als
OMess @ i dL-6
G2y o0y gl
sty o ol
&k

T8-S ol il [V ] 09 o oslie gty )5 25T 50 (yaje
G335 (somate (sl g, 45 Cal ol Jolse 3 (S

-

Aol

ogdle [¥] wis 5" culS> PCOS 4y M o lous 58 o] sbans
5O by 09 Joleie PCOS of pors ciMSCie 51 (5 el
4 e Jlgi o0 (Sgayl meldlS (19,95 o8y fCumilryge 90
SatnnsS (8 5lons 03294 (3 S 59092 528 pamann 50 LS
G5 sl a5 sas e bt lalllae 355 hess
4 0595 Sty Jad 50 PCOS 43 S (5 (ke
ol LY w5 led oy o3l 685 &y Cannd (43 g
2 Ogrmigiand (3ay90 dlaz 3l 93 slayieil slaw

P 51l (gl sl &S iogy (luS” Jlig) 5 i

130,87 0l (S (g oty o " StuaS ly plress
Sl33) Tamise ailymle e olaailas glls oy ol
a3t (@ldye (s2900) rsgms ot coypial (15,0 el
od elacensS g 6 JAFSass o 5 5hos LS anss
Sl by SitnsS (b laeS pjoins j3 Cal e

1. PCOS (Polycystic ovary syndrome)
2. Hyper androgenism (HA)

i ghano Oz g5

o5 ST o 35

(55329 S 39M2 528 09T SHaCun 5 ouSEl> (5 olS23ls o o5 1(gHLES
+AA (1Y) 1 Y7 FYY oals

aakbarnejad@ut.ac.ir : ;K yiSI oy



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1
https://orcid.org/0000-0002-8893-067X
https://orcid.org/0000-0002-5582-9348

=W Sy pole olf.:.’:bd:eu

9 ymwgiond S|l polie galS L g yuess 0gu b ol
sooliiwd 5L olpen Jl ol b salls ol jars 155 9 (il0 50 y0
Olgise ) iz slaggeyge cilé p Kot ol S
Sl9m oy azin YE 31 o) em g Laglly [0] 5,5 sumliie
phy S b ]y atde 50 )L ¥ i lomas orgs diddo Ve ol
oMo StsS ly shls 5 59 8L eign b s )5S
559 Cedlad (gl )l> 09,5 ;o aS sls yLias gl .ais S anylis
I 09,5 b sl j3 pui slagigen Gl )3 Spute

IVF] s onali ol cpusig n b 5 5708 w5,

obles cnl 6l Guped 0LsS sacad plxl a8
reie oy S o iy ()] UK (58 5 ol S
0,lyd Sledbl Cudgame 4 axgs b W[50 V] S o Oloxy]
Sy 5 DAl 2 53l5m (Slosbsg 0529 059 gl S
Oy plosl 45 duny g0 15 43 PCOS (b (0 )3 (Sge 90
Wigd &Bly e aiilyl ga g Wilo (5l JSG a5 Sliasd
4 Sl Sligdod a5 cpl 4 a2 b cnlpln o 55900
oS le 5 IS 0z 59y )i ligpes 3l gy
3 Canl ailyyy PCOS 4y i 813l jo  Sseysn g (ol
o3l (s il o (g ylez) (il i po3 b oy Ao
Oty bl ot o SKnsS Lly Shhasd i (51,0
95 LT aS ol ol mgss Jlgms consadl )| Cllas 4y culie b
sloS e ok p ()2l (Seliind 5 )L (s g9
MBS 0yt 43 Mie @20 slac 4o S99 5 ke
e bos 3 Ses

W g, 9 dlge

ALyl 5 VYD Lo o (028 g 4 3l 3w
o ol plowil )5 olRaSly  Saucan 3 eaStils Slilg>
)lt.xag.é‘):é&ﬁlg.alg)bmgjé‘jid&bd..»oéla ‘5).‘).7:@ oRge
2503 09,5 oz 4y ool (ol by, 4 )5 YY1V (4
Cyyo7tPCOS 05,5 .Y (PCOS 09,5 .Y ¢ JyiiS 09,5 . : Julis
ad el el oy ,05+PCOS 09,5 .F ¢ ,lzs]
(52703 Celad digS gam eSS (s 42 9 J 7S slog 5
5o Sblg> sut..ll.oﬂ e galod o .uxdls 0,90 oyl (b yo
VY 5 S, el VY Loyl j0 o) 5 sl a> 1o YYEY (glao
Qlﬁ‘}:} oli.f&l.o}" S Qoo fotd G:A."j-b) 9 ‘5»"&53) el
A (65 ) s ol e 57 oaSiadls

T sy90 4 o 2 3l 0590 S 5 o Glmgly il 0

OMasS gyt cudgid Glall sl )5 )8 o g o tuws 5
4 008 Jo Sly Jgrol i oole Sgargd 6l § SatnnS Ly
09y Pl ¥ 0 S ke F it 09 05 Vo0 o
39290 Olallas gl 4y azgi L. [VO] ol oolaud § Jo y905

4. Running wheel

Y o)l YF 0590 1 Fee you ol g 0100

0,25 LF] cal Jloys o8l 51 it oot ol 4 Mo of 3
G900 iy laest CannS Gl lilews jo ooy lias
ot sl alS el iilen cslo ol 3] 39 g
o] 0500 s 5 90 (slage 02 5 0t

olladl &l 3l g Lis jo PCOS ay Myl l38l 4y o, Wiy,
Lalyy (58,5 )18 glads cou 9 etloizl iy sjle
(S8 ot dnags 93 3 o lir 15 553 ] Sl
@ dlayd ol « Sgpe b8 slaglen yzmen K00
ooy sl oSt &5 (e g lilews nl o (gt
4008 ol (5l 2,8 5l odlii] Jro (ledss SitunsS Ly
Sl tg, s GNRN GlacSglll o (355 )il (lag o yelgu
.[Fs V] Sl 00 4§|)‘ ‘5>|).?-

S239lgSLoyld alhan s s 3 (slapleyd pfle
aile (S5 S s b5 (rod a4y 9 305 3929 Jlow]
S e plgis 4 Wl oo (59 SRLS 9 (S8 Culad ]
A5 39, )5 4y Pl el 8 (Jiosgs IS0 39042 51 4l
et CansS” wWDe Sgugy 1 Wilgs o Codlad Conds 4y iy
L7 ¥l w350

2579 i yo5 LSl a2 4y d0ato ilalllas K53 (90 ]
Lb‘s.»)).g &J ab.t N‘d:}"éﬁ W‘SL{ &‘M £ydiew 9
e SesS by e o jinn ) (L8012 lge (e S9ae
255l 5 (Bg e oolB o lge e S gibus Jal8g 5y e lel
Oryod SS9y 9 e el dy iy 4:3;.[‘/—%] dgud o
L8 V] 8 s 352 i yo s Cornss  Folito (lagensly

Rl gbe o 5l it FouSel il (g 4 sl
Celw O LY 5l awy a8 amo oo lis loliae 2al8l (6,500
F= S oyl rotans 45l 338 [V o] sy 0 395 gl s
INT aloo als el o ye5 0,90 o 5l s 095
Sl )5l (2158l corge was Vb el by el
sl (Folite slagsdy) S9dion (hars 9 635 10 Siiglon
Sl yed (loj gney90 4 dgdion Slerdin (135 (e
L dawsgie ool b ol yod g (o il Jolgd beagads ool
Collsd 5,8 S lalllas [\ Y] 09 0 Jalis ]y SYsb o
Oy 50 Shlis 9,Shoe 5 Sglie ploys j plate (23559
Sad b el (g5len @l yed oS g a5 1) PCOS 45 Mis
43 pelalS 5 (TSI dgute (9708 (S Lawgie
Oyetlal sl plozr (5 s (g Rals LS o 1 (Sacls
D] 5 s o yas 4 PCOS 4y Skice

5® Ysore ¢ gl il g yimgind Jlade Cul S8 LLS
4 Cod b3 oo plonl (Jaglie (3))9 Collad a5 oy
oo salii] iy yod Lol ol i ol 31 luo 3 o Jlade

SlwnsS gy (ysa @ gobians 43 Wi (3 s (SW g0 33 (39 yiawgiond 9 | cyaS o) piit] ol 31 (gholian] g (5,581 (93,907 £95 93 351 dunglio D155 351 S 9 (53] 0 Sl

15



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

Y o )lods .YF 0590 N Fee ygu il g 010 o

ﬁblé&ﬁfshe&wbdqw

oS S5 Y Jgaa

el A e o L o P93 Jf wia
s £ £ INA) o ¥ Y. VO (48.85) core
Y. Iz ¥ YA Yo Y. i) ye (m/min) ¢

oo AZan g0y zry yATdy AZad g0 jl yuay -iu oolisw] S 2SI
Ca s g 59y 0 4RSS Po 4y bl (al¥l (g0 ke
53 Sy (VO,MaX duojo Ve Gud Jolao) adds p e Yo
iy (42 ) J0) dgr Sl Juwd o (G oS delipy JS
D] o ools tuled Vo jlos Jauz jo o shge (£ ol

Jyel caley b o) cogasl gloyiio polie (rass sl
o0litanl bz ool llog 51 asdlyo il yoliody 4 IS
(% 039 PSS 2 p)Sishee B0 B Y (aliS bglove
(¥ 039 PSS 205 e BT ) 5 (Blio (190
o) 3 am cell FA D] wiads o (Slao (90
Gk O M g 5 (o3 (sladigade o359 (32 yo5 danler
&y Sl 31 o5 gl (i (6 pglmocr ol 3l 6 5 cy95
Slowsdly s oslazl oy Lo Sliaslans sole 3| S5 (sladigas
Yoo Co b fguiy il ol jloslatully Sg5 sladiges
ol S 4 5 sadlaz aids VO Sue 4y 4k jo 490
P Sy SpSol pllia b g o Jiiie ooy gladed
A (5,05 01,8 il az 0 Y sl slas yo 45,8 oo
4 (g pwginnd 97 S of il 95 plowdly clald (2 Siles
[5a¥ ouilys oliws 5l ool by cwlgioslgsoly (b, 5l a3
oS Joallygins Gl jagli ¥O - zge Job jo Sle> 9
S oS 5 B Sl S B Ggasgh o
lr 9ot g Sl abogs o sloJse 8 5 (9 g (130 )90
b ool oy 51 gkl uloxs g 4325

58l 5 b Sy aSils dusliie (51 olcansndy slaesls
4 ool rnb @595 31 liaabel 51 g 9 Yo 3359 SPSS
bl gl sl ool b g Bgirmonsl B9 SgaloS ciga3] alomsy
BB (3,5 jateiue (gl iad g Lol Julo g 4435 o]
(PS+1+0) polie g ooliiwl LSD  gmdias ya05l 5l Loog S oy
(Y oyleds Jguor) ol AL o pme

PCOS oDle 3942 0 (p2yo5 95 9 o I quwy Sl &
Ot E95 90 o Iy yol Ghagh s3lee Sl i (o JSSg
i A ol LS Sl olass & yg00 45 Salizul g (g Lz
3 Cryed o odails (gl g paid)S S o alan o all> O

DVO-VYT 257 0 ek o)L Lo e dy &5 Slallae

(Running wheel)

08y ol ol (3005 b (Ll dali s (203 09,5 (sl e
aan A S 4y g ol ploil |y o )8 70> (59, 52 N9 9
Cel B Sowe 4y dud> O aan 2) 0505 JSSgp b Sillas
)5 425 |y lo)S 7 9y ikt Codlad (A o 40
2 0udi sl S8luse (fjee 9 09 Kb jled 4y 5o I35 E 52
gy Su b e 7 ol 190 2 05 o0 S |y (Hogej
plos )0 pyhe el ) Giogal o oad b Sl e
hslesd g0 2 SIS 1) e gl 0 it o sl
b g0 lailin Gl youl il (o p03 090 y5T 4505103,
4 Colie bl duslone 2 03 (glog, IS i 0,90 gloo Ll
IS5, oy olaas b lagy T Slgsan g o)l0,5 slag 2 slass
2 else 0 Ll 4 W B A cel bpo lojen o yed
ol i V¥ il oy s e G (bl
3 S5350 ol s il el 05,5 52 55y 1
IVAT ol 0 il s o S g oo allie

ol 503 b (sl asls s Sraliiin] 051 yo3 095 (sl g

IS i S e d ) Jees i 59y oee® 9 0 O
94250 fho curd L adds e O Sy bl yo £9y8
0195 0k 53 ryed ] 45 W5 29, 4iBs Ve (lojie
V0 oloj oo 9 AiuBS p sio Vo Cat o 4y Juod 5 b ol
) 42ae A Do 4y (52 o5 095 (sl Sge Sl il i
Iy ooy 59y oaiylid (silen plaie Codlad (and> O alan
3533 3l oo (2 yo3 3145 (SUlga 0593 Ll (o 530585 4,2
el shol n yoi 0y9 cnl (b 3l (o -iud )l el
Vo Do 4 Cllgas catin o oo 59, 0 ¢ Jol atdn 0.0l
Code 4y pgd AXad 10 AS Aidy g0 4B v VO e s A B0
Sad 3l 90 4y Slilga S o5 (g cidly jol;8l ai S ¥

S bt 055 @ ki &1 Wi sty SR 1990 0 Cyg piawgiand § | (35 9) 58is] ol 3 (roliinn] 9 (55U 232 90 £99 90 Y31 dunnglilo 135581 e 9 (5] p0 S5



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

o eetim B

Y o)l YF 0590 1 Fee you ol g 0100

s S ol 5l s 09,5 ez 50 Geo slasaie polie ¥ Joax

Sareddl it Sl
Wog)5
S 505 (Aol (2 y05 e S
VSV [OVF O/D+ A /VS WNYAZ /S VO/ACEY VY IL-6 (pg/ml)
VIVYdt /80 VDAE-/d-F Y/FVE)O/AAY VYV [¥rY o9 ywgiad (Ng/m)

S
o5 95 (P TFAF) 3 o 05 5 folime DS ez
g co SotunsS oy 3 Mo gl 4y S 00,5y 503

(W)

o win A il n aSols las o glaazily
Tobw 59y Gl (yed 9 IS £ 9y S
poii & dine (2l slagbse 8 Ggyiwgiud o IL6
«(P=+10FB) 5,43 5925 (5 loline glas SewesS' by e
(e g i) iy yed 09,5 53 ;2 Ll (P=2/F35)
4 Sl () nsginss 9 L6 laline falS & s o 5l
(P=efe e o) (P=+]+ oY) wiod PCOS 4 Yire (sl 09,5
A Griod dindon (owyy bl P2/ V) ((P=2/-YA)
b aallla 4 5 Wbl R alyl il gy oo S
PCOS 4 e (slasbge 5 (selitil g (6l (o5 £95 90
ol (55 (398) (o3 09 (3] oy 43 &S el Az 5y
g (aian 1o 4L 0) atan o Sluds slass o(Jed i g 8,5 &2
oot azd 5 (L5 13 095 gz j0 (428 A) (s yod 093 (ylojiie
& 0 | Gilises iy o3 il 42308 0 Slidion el o
(Y ojleds yy5ad) Ailod )5 gun 1 )55 e (sl 5SSy A8

9 55 2 S Sl o)y il Gded slaaidly

HIL-6
YA/NA
B
JiS PCOS e e
ol okl

sl

A iy ya3 b 5 o oCF oyl Jgi) laazily Lol 1
()l 9 (eliiwl) (205 sloog,S slacs) (339 «slazin
2 2alS ) 4 il L2l PCOS ) ine 095 4 o
PCOS 05; 6‘&&"_:) 039 Oaied g 03.,5 )L)Li.l.n (S)L"T Ll
Ol eceBls b8l (51 003 Slaog S g S 09,8 s S
P>/ 8) 5903 JJolins 35 jmolsél

Lt (F o lad Jgazr) adylo S il ly Jedons (1905 alis
3929 (5 Joline S fdgls (loog S ym IL-6 (yl5e olo
2oy, (yer (BuB D 40,5 jaseiie gl .(P=2/e 0 v) 5)ls
ki O ojles ooz 50 0l soliiul LSD  oudins ya03l
Gl g 03 g (Saliil 1y y03 (loog S yas &S 0l oold
PIAS 38 4 a3 50,8 .(P=2/DFB) & i 3929 (5 jlolias IS
00,5y a3 o, O IL6 jlolins halS 4 youe o
D9 op SeunS b 4 Mo slasy 4y s

Ot ygind ia 0 48yl Sy il ly el (y9031 s

B a5 (sloog)S (s obo (Lt (Fojled Jpuz) oy
BB LS oy Las gl (P<e/+B) o s 3929 (5 lolins
oylads Jgoz 50 .08 00liiwl LSD ooiiad (g0l 5l og,S cyus
oS g (ol pod (slog )8y a5 Ol ool lid ¥

Oy

Y/f
5 RS

PCOS S5
helizul

s

6)1-..45-'5]

S S5 plomil 5| g 09,5 Jlaz 50 (g 9 IL-6 polie N yguai

SeunsS by 05 bkt & Wio (o212 (5L 590 0 (39 ymrghundd 9| Syl Tolawy g (gholiiis] g (U] (29 303 93 93 331 dummiliio D133 8T e g (3]0 SIT,5 1A



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

Y o )lods .YF 0590 N Fee ygu il g 010 o

ﬁb‘é&ﬁf#o&mw

Wy ¢339 ool 5 g ,kzs a3 53l ¥ Jouer

S o 03 o] oy pod

PCOS

JS Loy S

YIY/VENYY YY/YENAY

yaaty/aa

YYA/ALY/FA by oy o459

S g 3y e b a5 Cod (2 ped o9 (Sl (52 p05
090 Cualtinl zdauw 0, Yl UT Ban g o9l oo ploxil 1S
Pl (Ul sline ay alitsl (12 yo ;S0 pogde 4. Consl (g
4 odxie Slalllae jo el (Kows Jaxd g 5,55 5>
gcabio yudas SG5eleils Jayl il o saliinl iy yod S50 il
JVACY ] col ous o)L’B‘

i A plodl 45 3ls les o Sen 5 (LS dslllas gl
Ol oy 4 Mo sl jo el plaie Sl yo3
5 0992 olyen a3l grlans (30,8 Jolete b SeaS Sk
L] S Lyl PL el leys 10 (65350 ik Wilgs oo

S (81 5085 )9 s eon i Stalitd (o3559 Sl yo3 1y
VYT 0900 (Sl slagenls 3l (230 S3glsnd Slel Jlars
S gabes 31 (6 lemat 53luadl a yzein cogds plonil oy oo
Mg (G Collad Jlis 4 [V sgdie 93 090 &
905 oyl j9a5 00i079,S5 )35 ol el Sla S sl
(siaios (sloazily LI[YY] oy oo talsdl ol 316 85Ty put5g
plonl azeiiyo Lo aslds (nl Gsllae 20155l Sl (o Kaagy
lom IV cod late celitad slaculed oy98
39,5 (s slas Lo wiils (alas Loy iy 5 pliie 559
odd (atde 54 (gl 9 A Slaplbyw 5 ¥ g il
Al (Pl Sl (Son plare (39 31 (56 el 3o
VO] oy Loy 131 40 adls y (b5 9 Sate

i 4 Mo (Sl 3 IL-6 el 5551 (A8lS 45 (s yo
OLSen 9 (gl s sladdly mmls b eSS Gy laass
[¥] o5t g oar] anlllne gerlis b g el Sy [10]
e 39 8 Sl g b dirn) 5 2955 gumend
(19 Sl 438,55 53900 (B0 (eSS SnsS (sl 4 Mo
Tl p pliie (8359 530 0)ly0 oadplonl lisios aslllas
Sl S5 0l Ky eglitio sla 30903l (63, 7 Sy !
399 4 J) ot F-eS ol 2is) il ol nngsy 35145
A gy gl 5o ailos S B8, (sl slachs g
g0 41 Jend 5 59y g Jold daid (gliS ( pod Atie
IL-6 _sLosdly zghans (5 loline LIS Lacly dzi 1o ek dus
5 s b TNF-QL g 16 &l pais Yazor! s WS ey 5o

D] ol B3| 5 cellad Eoso

clale e 6,0l STV 0 q Jlo o o Kot g (gohon]
Pl @S 0ar g o )V A P slageS )
Odego B Ve ol Gy Collad io)S g Jlud 5o
S92 Ay lB (130 a0 A B AL il by (o 5 Jlgs (59,
Peo i b yaes 428 10 (AR) Jlad (5,655, 05,5 jo a5
(PR) JUad o (5,9l 05,5 13 5 S5 Jlos (59, MHR s 3
90,0 ol lad Gados glaandly .l Jlos cpis S0 4y
oIl 63910, 9 (Risg 3l o LS st ol 58 05,8
AR 03; L ‘5)515.3') )‘ o= IL-6 00 c‘a.u aols UL&A
b (55950, ) o a2 il oy 553
IY] cnlayl sledlos 31 Juds 4 Yieas

9 rmgind 5116 (5 la 5 olial oy 55 53l (sl 4oy il fg Juloos o] galss F S

P F Ol yfilie (3l an ©lagge gga2%
ofoee Uy VEIABD ¥ a-/050 9yS
IL-6
VAVA T4 So/eYY AT pg/mi
A 110/23 Js
o[+¥a ¥/-ay \yva ¥ YIAYA P95
) Qg Fugiud
FIF A7z VF/ARS 52955 9 ng/ml
5! WIVYF 5

]

S bt 055 @ ki &1 Wi sty SR 1990 0 Cyg piawgiand § | (35 9) 58is] ol 3 (roliinn] 9 (55U 232 90 £99 90 Y31 dunnglilo 135581 e 9 (5] p0 S5



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

=S Sy pols olTis Ao

Y o)l YF 0590 1 Fee you ol g 0100

g% (slwog S 8 ()9 imgind 5 IL-6 duslie (gl LSD (oS y905l gulis & Jgar

P 3 yilian! glas BWES (uS5le 29,5 Cryod 89,5
1Y) I+ N2 Jys
ofeve o5 —Y/F)erronr PCOS AR
NI oI5 —o[¥esree &kl
IL-6 (pg/ml)
W oI5+ LU TR Js
-[osd oI5 o[¥Deress (ol Sl
AKX NN —¥/+Serres PCOS
-[ofY -I¥A EAVARRER s
N ARY AT — /A« s oo PCOS ssalizad
oI¥as <IYA —+[YAA+ o oo ksl
(ng/ml) g o525
/Ay +IYA RS ARRRS s
oI535 «I¥A MLV R alizd Sl
NEYN -IYA = sonos PCOS

Sy90,90 (53 450 P e Sie &y > 10 g alin ) >
e o T StanS b hess gyt g 9 (o
5 S b (559 09, el 09,5 dws 4 Jliug oI5 2l e
2 5 YA) bawgie Sl b (8559 09,5 5 (4885 y3 2 YO)
39 FSH (90,90 cdalé ols )L ol .aio )8 awslis | (a8
S 09)5 s Conad (5 folias (Aal8l 05T Sl b (3559 09,5
iyl cdale o Guizmed (P<e/00) oyl wald ¢ ol
23 oaalie ol g plls J 515 09,5 &) Sl (g holins yois
5 Bl ohg 4 g gt B L (3559 9) crl (P> 0)
T g5z 9 FSH) (gt slagign 9 5eads o Yo
LVVT ol 30 SetianS (b oS pjoiw (5 )l92 0922 9
(a9 Sellad wian VY 3l oy 50 ) Ken 5 8IS
g AO L Fe il b asan o ad> ¥ Oje0 a5 sln
Gl sire idlS dd B ¥ b YO o 4y B (1o iSTos
LYV] Wi ,S" i)l55 1, PCOS )15 40 g msgions pyoliae 4o
SF G JlFee Ggrmgies a5 ol b 5
(GNRh) (yus5,590L5 o.n.;SobT O9eyee &5 gloj wls =)0
g co FSH g LH slaclale (slayyo algs crgo 5 Jlab
5elS S alo o 4 Syl 4 FSH  LH el
ol s g0 1y gy (Saels S al> e cnlnliy o)l
2R3 3)lge 518 (0 stz (Slowar Collad & laggey90
Sl 5 o7 20l 09l m 929 4 |y (S ol &S

9 oo o8l 5o Satuans el GholS crgo plaie 3559
FotrS sl il ol o5 Conl (238 [VV] 093 o0 o) )1S5559
S Sod b plaie (5,0 Slipyed 0)90 Syl w095
Sluyes b g )5l cde 4y il oo 45 b oo 2018
e (el iy il 5 aliae Sl oniile (olcsaS g 0l
LS oSy oleillas slaasl b o ledl gl 4y g aiins
L (55 s ki 553 A4 il 35S 500
Slee el IL-6 (pizmon 0,00 TNF-0L g IL-1 0dgs 4y (5l
139 50 (LPS) boay 51w L gud S5 205 5l cBUTNF-0t 0 g5
525 IL-1ra 4 1-10 ass Sy, Alyasg 43 116 lgillas i
BB ppull-6 a5 0 s oaude ) Kidgts ol oad ools Lis
b5 Gl 5 posa Vst sudsed (oullipol jyome S o 4
IYP] o Ao 3 sl S35 <ol 355

55 bl Caglis 0,0yl eiow (sloazily Lol
Mo L) 53 yos (39 g (3 25 S 52305 50 (3
OS99 R A A (adidie SiduaS by (eSS pj0iu 4
e (Slacs) 13 oy g fwgind (5 slolins (2l 4 e
9 Loglly slag gl b b laatdly () 457 09 50 PCOS 4
[YY] o,So 5 (e dL¥Y] K0t g i8S [V F] S
[YA] oo 5 (st 03l llae (sloaidly gl b 5 gunen
093 gunod

£ Jalss ol s poi aan A cals S ) ISCo g (6 yuo

SlwnsS gy (ysa @ gobians 43 Wi (3 s (SW g0 33 (39 yiawgiond 9 | cyaS o) piit] ol 31 (gholian] g (5,581 (93,907 £95 93 351 dunglio D155 351 S 9 (53] 0 Sl

fr-



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

sbvéaﬁf,i;mwm

Y o )lods .YF 0590 N Fee ygu il g 010 o

ST 0 LH i 5 50 Slyuss olomy] oo Algs 0 a5
eyl 90598 (Ral3) o Slosnr Collad ¢ Ko (ggun
o1 JUso 43 900 GNR 2lS s 995 (5l 50 45 5445 o0
sladsl js 4l 4 azg5 b .[VA] by oo (alS LH (50
gl o a8 Q3,15 0929 LH (slooni .5 Lo [550de8 ‘;.&Io Y
Mzl LH 50lS" Ly ety iS5 |y Lagye a0 LH 4,

IYAL oy (20lS 55 5,01 (liee 09,50

Sy
Auglie o Saliiwl oy po3 oS 0ls LiS Gudond des IS 40
P O9ysgied 9116 slojgiS 18 Cale 5y (5 L33 ¢yl
255 95 (nl sl (falS 4 j2eie 93 y8 9 Ol (SLSG 3T
9 LD (S iz ds g plate ()9 Ao 13 398 00
09y Se il slagsleys sl laa ofibews el (sl (el
) SisS s a5 s et s (8l ol 5 ol

M OllaMe
‘iﬁf‘\f'\\,\/[,,:it\‘ Y

9> 275 SLaSigy plos plonl aalllae o0 o

4 "“Af J.o.v.")}“ ) u.ul_»:‘ — Gbmu)T Ql_§|5¢.‘>
L oyt oSl alS_tlos] lsles Ly IS D05
a3 plol IRUT.REC.1395016 s oS olais
A tlosT lilge Ly IS Jyol (gl Jaial 5

4;"/‘:“‘ ola
38 o el cslaylogls 51 Jlo oS igF guud (uioss ol
)85 8l (elanilné b )l ¢ (gagee lagion

{1 s

o3 gs g Al 155 40 o3l S 4y s gh oabod

50 (o8lie oLy AigS i aS AUS e gu pal GE 0y g
35 8929 pilo- hagl

& s

oaSlisls pyize IS ailcwss g pdofue 3l aliwgepay
059 Pl Cloaie 40,5 w2l )3 (gly o)) s oKiilo Soucan i
gy g0 ‘sslo).ﬁsl&m}.bla-

S bt 055 @ ki &1 Wi sty SR 1990 0 Cyg piawgiand § | (35 9) 58is] ol 3 (roliinn] 9 (55U 232 90 £99 90 Y31 dunnglilo 135581 e 9 (5] p0 S5



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

$ ournal of
«&2= Arak University of Viedical Sciences

References

[1] Duleba AJ, Dokras A. Is PCOS an inflammatory process? Fertil Steril.
2012; 97(1):7-12. [DOI:10.1016/jfertnstert.2011.11.023] [PMID]
[PMCID]

[2] Ahmadi A, AghaAli Nejad H, Garehkhanloo R, Zarifi A. [Study of the
relationship between IL-6 changes (6) and serum Creatine Kinase
(CK) in active girls after two sub intracranial activity and extrovert
(Persian)]. Olympics. 2009; 17(2):63-72. https://www.sid.ir/fa/jour-
nal/ViewPaper.aspx?id=85524

[3] Nelson VL, Qin K-N, Rosenfield RL, Wood JR, Penning TM, Legro
RS, et al. The biochemical basis for increased testosterone pro-
duction in theca cells propagated from patients with polycystic
ovary syndrome. J Clin Endocrinol Metab. 2001; 86(12):5925-33.
[DOI:10.1210/jcem.86.12.8088] [PMID]

[4] Baud V, Karin M. Signal transduction by tumor necrosis factor and its
relatives. Trends Cell Biol. 2001; 11(9):372-7. [DOI:10.1016/S0962-
8924(01)02064-5]

[5] Manneras L, Jonsdottir IH, Holmang A, Lonn M, Stener-Victorin E.
Low-frequency electro-acupuncture and physical exercise improve
metabolic disturbances and modulate gene expression in adipose
tissue in rats with dihydrotestosterone-induced polycystic ovary
syndrome. Endocrinology. 2008; 149(7):3559-68. [DOI:10.1210/
en.2008-0053] [PMID]

[6] Moro C, Pasarica M, Elkind-Hirsch K, Redman LM. Aerobic exercise
training improves atrial natriuretic peptide and catecholamine-me-
diated lipolysis in obese women with polycystic ovary syndrome. J
Clin Endocrinol Metab. 2009; 94(7):2579-86. [DOI:10.1210/jc.2009-
0051] [PMID] [PMCID]

[7] Schulster A, Farookhi R, Brawer JR. Polycystic ovarian condition in es-
tradiol valerate-treated rats: Spontaneous changes in characteristic
endocrine features. Biol Reprod. 1984; 31(3):587-93. [DOI:10.1095/
biolreprod31.3.587] [PMID]

[8] 8. Dantas WS, das Neves W, Gil S, Barcellos CRG, Rocha MP, de Sa-
Pinto AL, et al. Exercise-induced anti-inflammatory effects in over-
weight/obese women with polycystic ovary syndrome. Cytokine.
2019; 120:66-70. [DOI:10.1016/j.cyt0.2019.04.006] [PMID]

[9] Fatemi |, Pak-Hashemi M, Mohammadi-Nasab M, Kaeidi A, Hakimi-
zadeh E, Hassanipour M. [The effects of endurance training in anxie-
ty-like behaviors in rats with polycystic ovarian syndrome (Persian)].
J Jiroft Univ Med Sci. 2021; 7(4):498-505. https://journal.jmu.ac.ir/
browse.php?a_id=427&sid=1&slc_lang=en

[10] Halama A, Aye MM, Dargham SR, Kulinski M, Suhre K, Atkin SL.
Metabolomics of dynamic changes in insulin resistance before and
after exercise in PCOS. Front Endocrinol (Lausanne). 2019; 10:116.
[DOI:10.3389/fend0.2019.00116] [PMID] [PMCID]

[11] Kraemer WJ, Fleck SJ, Deschenes MR. Exercise physiology: Inte-
grating theory and application. Philadelphia: Lippincott Williams &
Wilkins; 2011. https://books.google.com/books/about/Exercise_
Physiology.htmI?id=RWP3JQfvHGEC

[12] Sirmans SM, Pate KA. Epidemiology, diagnosis, and manage-
ment of polycystic ovary syndrome. Clin Epidemiol. 2014; 6:1-13.
[DOI:10.2147/CLEP.S37559] [PMID] [PMCID]

[13] Palomba S, Giallauria F, Falbo A, Russo T, Oppedisano R, Tolino A,
et al. Structured exercise training programme versus hypocaloric
hyperproteic diet in obese polycystic ovary syndrome patients with
anovulatory infertility: A 24-week pilot study. Hum Reprod. 2008;
23(3):642-50. [DOI:10.1093/humrep/dem391] [PMID]

August & September 2021. Vol 24. Issue 3

[14] Aghaie F, Khazali H, Hedayati M, Akbarnejad A. The effects of
moderate treadmill and running wheel exercises on oxidative
stress in female rats with steroidinduced polycystic ovaries. Physiol
Pharmacol. 2016; 20(4):277-86. https://iranjournals.nlai.ir/han-
dle/123456789/511266

[15] Daryanoosh F, Jafari H, Rahimi E, Mehrbani D, Soltani F. The effect
of eight week interval acute training on plasma visfatin, TNF-aand
IL-6 in rats: A brief report. Tehran University Medical Journal. 2013;
71(9):603-8. https://web.b.ebscohost.com/abstract?direct=true&pr
ofile=ehost&scope=

[16] Thirunavukkarasu V, Balakrishnan S, Ravichandran M, Anuradha
C. Influence of 6-week exercise training on erythrocyte and liver
antioxidant defense in hyperinsulinemic rats. Comparative Bio-
chemistry and Physiology Part C: Toxicology & Pharmacology. 2003;
135(1):31-7.  https://www.sciencedirect.com/science/article/abs/
pii/S1532045603000450

[17] Kenney WL, Wilmore JH, Costill DL. Physiology of sport and exer-
cise. 6th ed. Champaign: Human kinetics; 2015. https://books.goog-
le.com/books/about/Physiology_of_Sport_and_Exercise_6th_Edi.
htmlI?id=OfjPoQEACAA)J

[18] Diane A, Pierce WD, Heth CD, Russell JC, Richard D, Proctor SD.
Feeding history and obese-prone genotype increase survival of rats
exposed to a challenge of food restriction and wheel running. Obesi-
ty (Silver Spring). 2012; 20(9):1787-95 [DOI:10.1038/0by.2011.326]
[PMID]

[19] Azarian F, Farsi S, Hosseini SA, Azarbayjani MA. The effect of endur-
ance training and crocin consumption on anxiety-like behaviors and
aerobic power in rats with alzheimer’s. Iran J psychiatry Behav Sci.
2019; 13(4):e89011. [DOI:10.5812/ijpbs.89011]

[20] Abdolmaleki F, Heidarianpour A. Endurance exercise training re-
stores diabetes-induced alteration in circulating Glycosylphosphati-
dylinositol-specific phospholipase D levels in rats. Diabetol Metab
Syndr. 2020; 12:43. [DOI:10.1186/513098-020-00553-z] [PMID]
[PMCID]

[21] Gilani N, Zamani Rad F, Ebrahimi M, Haghshenas R. Effect of eight
weeks endurance training on ovarian androgens in women with
polycystic ovary syndrome: Application of multivariate longitudinal
models. Int J Appl Exerc Physiol. 2019; 8(2.1):757-62. https://sciex-
plore.ir/Documents/Details/921-293-703-638

[22] Redman LM, Elkind-Hirsch K, Ravussin E. Aerobic exercise in
women with polycystic ovary syndrome improves ovarian morphol-
ogy independent of changes in body composition. Fertil Steril. 2011;
95(8):2696-9. [DOI:10.1016/j.fertnstert.2011.01.137] [PMID] [PMCID]

[23] Papanicolaou DA, Wilder RL, Manolagas SC, Chrousos GP. The
pathophysiologic roles of interleukin-6 in human disease. Ann In-
tern Med. 1998; 128(2):127-37. [DOI:10.7326/0003-4819-128-2-
199801150-00009] [PMID]

[24] Xu X, Du C, Zheng Q, Peng L, Sun Y. Effect of metformin on serum in-
terleukin-6 levels in polycystic ovary syndrome: A systematic review.
BMC Womens Health. 2014; 14:93. [DOI:10.1186/1472-6874-14-93]
[PMID] [PMCID]

[25] Pedersen BK, Febbraio MA. Muscle as an endocrine organ: Focus
on muscle-derived interleukin-6. Physiol Rev. 2008; 88(4):1379-406.
[DOI:10.1152/physrev.90100.2007] [PMID]

[26] Scheele C, Nielsen S, Pedersen BK. ROS and myokines promote
muscle adaptation to exercise. Trends Endocrinol Metab. 2009;
20(3):95-9. [DOI:10.1016/j.tem.2008.12.002] [PMID]

Moradi F & Akbarnejad A. Effects of Voluntary Running Wheel and Endurance Training on I1-6 and Testosterone Levels. JAMS. 2021; 24(3):412-423.



http://jams.arakmu.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.1016/j.fertnstert.2011.11.023
https://www.ncbi.nlm.nih.gov/pubmed/22192135
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3245829
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=85524
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=85524
https://doi.org/10.1210/jcem.86.12.8088
https://www.ncbi.nlm.nih.gov/pubmed/11739466
https://doi.org/10.1016/S0962-8924(01)02064-5
https://doi.org/10.1016/S0962-8924(01)02064-5
https://doi.org/10.1210/en.2008-0053
https://doi.org/10.1210/en.2008-0053
https://www.ncbi.nlm.nih.gov/pubmed/18388196
https://doi.org/10.1210/jc.2009-0051
https://doi.org/10.1210/jc.2009-0051
https://www.ncbi.nlm.nih.gov/pubmed/19366845
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5393377
https://doi.org/10.1095/biolreprod31.3.587
https://doi.org/10.1095/biolreprod31.3.587
https://www.ncbi.nlm.nih.gov/pubmed/6435694
https://doi.org/10.1016/j.cyto.2019.04.006
https://www.ncbi.nlm.nih.gov/pubmed/31005728
https://journal.jmu.ac.ir/browse.php?a_id=427&sid=1&slc_lang=en
https://journal.jmu.ac.ir/browse.php?a_id=427&sid=1&slc_lang=en
https://doi.org/10.3389/fendo.2019.00116
https://www.ncbi.nlm.nih.gov/pubmed/30873121
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6400834
https://www.google.com/search?sxsrf=AOaemvJyGHzwUuLuL3NhSGPh-UgRGByaQQ:1630320122024&q=Philadelphia&stick=H4sIAAAAAAAAAOPgE-LUz9U3SEkxN4pX4gAzk3PStbSyk63084vSE_MyqxJLMvPzUDhWGamJKYWliUUlqUXFi1h5AjIycxJTUnMKMjITd7AyAgD4_8tbVQAAAA&sa=X&ved=2ahUKEwiirvjdx9jyAhVg_rsIHa3pB5UQmxMoATAhegQIIBAD
https://books.google.com/books/about/Exercise_Physiology.html?id=RWP3JQfvHGEC
https://books.google.com/books/about/Exercise_Physiology.html?id=RWP3JQfvHGEC
https://doi.org/10.2147/CLEP.S37559
https://www.ncbi.nlm.nih.gov/pubmed/24379699
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3872139
https://doi.org/10.1093/humrep/dem391
https://www.ncbi.nlm.nih.gov/pubmed/18158291
https://iranjournals.nlai.ir/handle/123456789/511266
https://iranjournals.nlai.ir/handle/123456789/511266
https://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=16831764&AN=92612280&h=3TWRNEJpPY5OM0dBavrLOZ8%2bhx%2biwtgmjwXNEg9LhqFq2TriN1LOpz9jsZndBen3cPmOyotWnxgXKdOuL%2f5wmg%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d16831764%26AN%3d92612280
https://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=16831764&AN=92612280&h=3TWRNEJpPY5OM0dBavrLOZ8%2bhx%2biwtgmjwXNEg9LhqFq2TriN1LOpz9jsZndBen3cPmOyotWnxgXKdOuL%2f5wmg%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d16831764%26AN%3d92612280
 https://www.sciencedirect.com/science/article/abs/pii/S1532045603000450
 https://www.sciencedirect.com/science/article/abs/pii/S1532045603000450
https://books.google.com/books/about/Physiology_of_Sport_and_Exercise_6th_Edi.html?id=OfjPoQEACAAJ
https://books.google.com/books/about/Physiology_of_Sport_and_Exercise_6th_Edi.html?id=OfjPoQEACAAJ
https://books.google.com/books/about/Physiology_of_Sport_and_Exercise_6th_Edi.html?id=OfjPoQEACAAJ
https://doi.org/10.1038/oby.2011.326
https://www.ncbi.nlm.nih.gov/pubmed/22016097
https://doi.org/10.5812/ijpbs.89011
https://doi.org/10.1186/s13098-020-00553-z
https://www.ncbi.nlm.nih.gov/pubmed/32467736
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7236206
https://sciexplore.ir/Documents/Details/921-293-703-638
https://sciexplore.ir/Documents/Details/921-293-703-638
https://doi.org/10.1016/j.fertnstert.2011.01.137
https://www.ncbi.nlm.nih.gov/pubmed/21324452
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3115385
https://doi.org/10.7326/0003-4819-128-2-199801150-00009
https://doi.org/10.7326/0003-4819-128-2-199801150-00009
https://www.ncbi.nlm.nih.gov/pubmed/9441573
https://doi.org/10.1186/1472-6874-14-93
https://www.ncbi.nlm.nih.gov/pubmed/25096410
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4149309
https://doi.org/10.1152/physrev.90100.2007
https://www.ncbi.nlm.nih.gov/pubmed/18923185
https://doi.org/10.1016/j.tem.2008.12.002
https://www.ncbi.nlm.nih.gov/pubmed/19269849

ournal of
SO ek Gniversity of iedical sciences

[27] Miri MS, Nikseresht A, Karimi Jashni H, Kargar Jahromi H, Sob-
hanian S. Effect of exercise on sex-hormone in rats with polycys-
tic ovary syndrome. J Jahrom Univ Med Sci. 2013; 11(3):35-42.
[DOI:10.29252/jmj.11.3.39]

[28] Attarzadeh Hosseini R, Ali Sardar M, Taghavi M, Yaz Khosh FT. [The
effect of aerobic exercise program on the level of lutein hormones,
follicular stimulants, testosterone and plasma dehydration in obese
female women with polycystic ovary syndrome (Persian)]. Iran J En-
docrinol Metab. 2012; 14(1):39-46. https://ijem.sbmu.ac.ir/article-
1-1080-fa.pdf

Moradi F & Akbarnejad A. Effects of Voluntary Running Wheel and Endurance Training on I1-6 and Testosterone Levels. JAMS. 2021; 24(3):412-423.



http://jams.arakmu.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.29252/jmj.11.3.39
https://ijem.sbmu.ac.ir/article-1-1080-fa.pdf
https://ijem.sbmu.ac.ir/article-1-1080-fa.pdf

	_GoBack

