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iii -High Intensity Interval Training



YYD  PCOS Jussut s Shas s HIT s

LIS 5 (g 2 5,555

¥ Jlas eslbnl Jealss L /a-—40 HR max ' s oL s
callad 4 Jueu 3 (55, 0=V HR maxX oud b (slddids
pS ARSI Ve o el il o8 gl HuaEA by a5
3 O8O 0 omi 4880 0 [y el el 58 (L) 5o 5 G0 S
i aladl 82K olS e

\’Y MSPSS J‘}é‘{.\)l JJ‘j LAa..sLs ‘(5)\5.(&“? :)‘U“":';
O] S salii ) Lo ol dlasals Julas jo . wa
J&‘AJ}“_&QJ‘J&:)\}:C&:’—L&J ‘JJ“‘)':}A""J_J\S;\’AJ\’S
O3] @l b (s G 5 Hus— Jle s
JLoss Lasals a9 a8 als L (3 5 paanul — 35S gl S
G50 Ol el g dte 5o s Blad & Las s S s
b\g)sl_fu.:‘é.oad;m%m(s‘xdﬁbbduldﬂﬁjj LS:’
CL. .;L'm 5o salan ol Lq.;_._‘m'"' U_.:C)H:)T :)‘ waalg
Juifﬂ;‘)k:‘)-\ '/’ow&a&f‘)ds‘)‘é&m

Ladasls

0500 Jsa5 1 dalllas o 30 805SeS L olas ols
S o3 sobel sl ulas 131 (wm o Vo + reS L o))
Ak alaal el YA/VVEO/Y (s LPCOS o Mo 5 Y
5 Ooomad 0555 99 Gam il pg i ) Gl (@l Bibs
5 Sl K500 sla (K55 o ol fine ©lE s vl
iolie 4 P>/ 0) cublai s ga s Lo ge )T (5550 52 5551
e s sl g (Sl Sgan sla S3as 513 5l ey g0

(N Jsia) o Kan

oL ook ws slage 8 wile { F e o Slae b Hla Ly
a8 ,S GBS 5 e slaslias Glsie 4 il sle Y

o0 e 5 OO E (ol luas oy
adline s aalllas Sl pola Pas cnllad s 515 aae
OBaaSes i polad B dalus B Guy 5 Jd ( las
sael Jae @ 05 5 98 ol (5550 53950 (slags Se sl
G adad s eulas Lyl Su s Gld Gup
BMI conlags slea olodlos doem 53 ko 4 canl S5
L YA LN 5 BMI (55 oS Glsie w0 VA0 ) 3aS
9 Oos Bl Hleae 4 ¥4/4 B Yo o BMI (JLe y3 o)) g3
L3S S 0 3ly olsie 0¥ YL L sl BMI
2505 Y 4 Gl sk 4 BaSeS e sl
Lk Gl ga GBS Hd 5 g Wk a3 HIT 5 sals
2505 ollad S0 sa olada 51 I8 el $A &S
3055 59 > (sl Gle s g, aialy Gl
a8 s sat paadd G5 Sy OB s KaiSes
ldalas 45 Spaa aalis oy S L il wolal ao ) site
ST ) e el EA 5 dalllas (glal Lo a0, @bl u
SVCAM-L o ses joslie (38 A sl L) dilis aula
5 (O <SSl g0 JEaw S) 150Y slacs L E-selectin
oslpan b @ Se)lil 558 5o 58 (sl elis st 3ibo
s ile 3T Yo 5o (S sladsgas Julad 5 4u3a3
Wl ile )T Gulid )€ 58 o b 5 Gl slumaysy
b aladl dagguins 5 S 5 )bl

Jsesd b OBuSeS,a OB obs Sl (ainaa
(V) i daslae a5

(Cywx +[WV) = Y-7/4

309 3 yed dels

2L 9 (3 545 09,8 99 53 OUISES puli () jlass s Jasl o (5 500 9.9 7T 9 (S8 S 900 SLASTa9 ) J9an

saldio g 8 Sl (o3 gl (3 el 09 5 La e
Sl Sl il g (usibie ol Bl il g (usibis (S o)l ualy)
YV/YAXY/A YY/A\VEo/1 ()
A-/+a%A[o INYAREAYA (p SSLS) 0o
VIV erE: VIY/AYE- ) (e sles) 3
\RTALEAVR Y./eakY/e (ool a SLS) (Sas sa s wolas

i- Maximum Heart Rate



IFee dé’r—/é'-‘ F (goslad o s Sy (§002° (il panadgalin 9 jaynr9)3 32£ (snlao YYs

2395 5 030l O Jeala @l (minan (P>+/-0) wits
JM‘:ML&)J&ﬁé}ﬁjé}‘&f@.&)dﬁd‘dom

(Y dsa) (P>2/-0) cuilss 552

ol LS (255 (5 Osedl Ol Jeals @l (ol 5 0 pdle

olie s Hlu Bae s bl WA 0y yad 55,8 Lu «S
cdily 9 gma s il 5 aay 5 J3 E-selectin oo
59 oo blad ol 5 aali s S 50 &S s Hu (P=4/-YY)
saaliiie Ll ae g,lel CMAS calalue 5l was 5 S dla e

Ollass 3 sald g oyl 09,8 gu o dadllas o499 Job jo VCAM-1 g e-selectin oo s juolis dewlio -Y Jgua

OJ;I;\S&SJJ.:&

Aaksn 3 us 4380 A

PTECIVRTINI ole; L juiie

slars Syl oSl slass Syl oSl 09,8 ($5S o3Il ualg)
TAvese A AWA/E Voyo/d B (255 a3 e-selectin

ogy/- AAE/Y oYV/A VY- aals (o3 Lo/ s S 530)
¥/e Y-/A Y/A YV ek sl o e VCAM-1

Y/ A/ Y/A VA/E aals, (ol oo/ p S 5305)

59 OlolSan 5 Tl aigaa M wali s, S &
4o ulaad Heb an |5, PCOS € Mise 05 VY wsa dadllas
w5 S s sald 85 & b 3o o yad HIIT slas S
o Ea Vs Sue 4 I 5o LY pdds G slasy S
59 Jol HIIT e 4ol ys aiinhi g 855 caallad
Oboa Slua 78 -20 cadn b ExE [y yad 4388 3 deuls
bgio mad Ly pddss cullad glads ¥ Jalsd b 8
G2 4Bda 5o dudas S (LB Qlss SSlaa TV 550
@liids S Jolsd b )8 5iSlaa b (614880 S o V-
Ol sladilb wss oS LA cu B b cullas b el i)
b 350 plusl L oS JUbpul s Slae ol lss aalllas
oy i 55851l (FMD) (65b olss osa glisa 3
Sk 31 el s s ol (iae 5k G HINT (e 3
S5 o 4ia Ve 5808 LSas 5 s oS
Gl a9 VCAMAL rslas 0 ), (o sliom (551 54)
ols 53 aallls 5 yse 035 BLA Shls 5 Gla 05 VA Lo
.&MMML.LJQJ_A;TA\,)SJJQLAJMH;T
Cosme 4 ) (iS5 e el O ed) 85,58 sla S el
O a8 g (G QI b s ws 50 Vo BT ) (g3l 98 (p oS
oo b g dwla 58 50 HLSAY BN Layga ) Feglie

A B calyinl Gl 5 dadns JIS8 S as o B g

iii -Almenning

(P<’/'°)&‘“J‘WJJ§J‘J@M Slyuis #

HIT ol yal 438 A 51 uass Saa b yuals oa 95
Booe JLBoal o Slae pliasdisn Jolge 51 Ao 5 EXE
podi 4 Wiwe L33 Cpas o (E-selectin VCAM-1)
Ol sladiil b a5 albb (SE S (L laeds
€X¢ HIT ol ya Saa A alasl S ols oL jaa g3
Lol o E-selectin o yuu 5u0lis 5o Hlolias (2l Ca so
it saaliie (s 5luas oyt VCAM-L g o
5 Sl Gha g5y 9 allle Gl (sLaBl L peuen
@338 V1 oo 4 PCOS 4w Mase Gloa 05 Ve olLKen
B L, VY ) b gl wat b (g31s8 (2055 el
Ol iy 4o a5 b coad oS W S L | (65033
Lo HRUSES i VY Gaa o .edb Gl Gda a3
oyl o ld Gl s /T L aiils £ mae (gl s dda o
PCOS s awe gloa 05V einiapt a0 S e illad
Sos 352 slato 5 s de | Jsmane slagles
9 smae saiaus s BT dalllas mlis wiu S il o (Sw)
gleas! (s Sa 51l L) (255l Soa s JLbi gl o Slae
S (o5 @allad a8 50 (FMD™ L (Lsa 4 el

i-Sprung
ii -Flow Mediated Dilation



YYY  PCOS JWssut s Shas s HIT s

LIS 5 (g 2 5,555

@L\_c Sl gl mad ..\JJ‘JU_A ‘AL;_J LS":'JJJ LSLAC,%.‘L:_Q
> 59 a2l (0o Ol & Gl Sooe glud)
Los S 0a7 8/0 5 b 555 L s S a7 £/Y) ol olas
e el S oS i S (e Saai Lag T (55 sl
Somte el WIS e (I8 an3) sudS G A HIIT
¢‘)j:\dg_.€‘)_l=‘}‘vv.d\9_:b£)u‘£\9;)ddlf.‘:\9d_~:‘J‘)sla.c
Gt el 31 a5 sl 4 lSen 5 G peaals
08 (Jlb sast oy Slae sla S5l 5o 055 GualS 5 (S
1o OB o 9 IS oS (2138 w5, da Ve 3 slaalllas
=003 PCOS 4 Mo (L) Ho (odu0 osad G b L
O MWise o Ll sl L gls o5 0 Laglass S
MMLEAJJyGJ;M&&géJL&JQL@‘JPCOS
L');s)_;ﬁjd‘;\_bﬁj)a‘s‘)j‘@u_ﬁﬁj)a\g‘)j:.\_}d;
pm30 0505 5 (4ha Ho (s ealy wla 0) (5lsa 355
da ) (oslie —(551 58 (S5 (pB305 (oSS (238
LSLA‘\_'EL:\ .(4_'2.5.‘5‘).: é"‘“du“" C)ﬁ)—d“-"“l?JJJ GJJQJ‘:&:
w8 HO )'JLSA.A.A U:)J L;:.\A‘S éJ—SAJC)LJ.u L&C)T dalllas
SVCAM-1 C\’Ja_w ‘C):)J UL.MJ ‘_.s a“)_a.é -3 = bJJj
'ADMA ¢ b 5 il (3l S "PAI-1 5 SICAM-1
BX) (54_:‘.: 9 (EVDRON ‘u.._u%‘uh W.J‘J.l ULJ.\.: ‘J GJ‘J&M geeL Y
1y ol ey B, Cpos Gaa A LS5 YA Jla
il I8 dadlas ) e Jlawlis Jladyue L35 s o
o bl Gn B Y Saliul glacsls b glwt
slacsln L B ¥ e s ol e o Jlis
oialS Sl LagyT sladiil g glenlas Sal il
Ol 488 A 51 Luy VCAM-L o 5w 530l Be Hlo as
)‘J&M&A&Qb‘)ﬂ(@)d@#u)d\smwﬁ‘})}
il 8351 s (203 Bemud g (S su sl
sl b ol awlie 5 susls dalllas sladiib G a s b
(PRSP SURIVE SV ENPV S N) FPPL < OV QR PRUH JUIVE
L ook iy 5o LS 5 55 5 J8iws E-selectin

R W _)_.Ia.\ A tu:l“)ALU ~J);SL;‘° S L;‘j‘:)JJ Uf‘)“‘:

iii -Thomson
iv -Plasminogen Activator Inhibitor-1
v -Asymmetric Dimethylarginin

b oo oy alad) ula ¥ Gia Ha B8 Vs Sue 4 (S
SLeT 5o wusSs ilyu gldalas ma aals o5 S (ha g
e aladl (65805 (S Oy O pumy el EA
O (80l e aadS s saianLES dalllas ol (sladisl
slaon oo oS5 Blal 4 o gasl 5 aals o5 8 g0
aalllas Ho Jla ol L a5 VEAMAL £y 5 o 5a
sallie s s Bl sandly 55 6+ ol lKan 5 s
25k G bsedl G — sl Gl e b b el s
VY = Jols) HIT ol e cialis 58 Lo doleas
5720 - A0 mad SSlaa b Guge 4wl gla aday L
dmse s oo fuby cud b gugs w1 T cilais
Yeo-Yo Jold) b gie ciad b po5las ol 5a3 o HR max
(60223 QB plsa 700 — £ cudi b (55)ea Ganss Ay
8555 99 (el gladolpn aiis S 518 s o0
o8 S aladl 4mia Hu dda ¥ 5 4588 VY Sae 4 5]
©olslias );Cj_? oS (g4elip 9o 58 oS ol ol Laasal
Jla ol b szl ICAM-1 5 CRP? (gla Silis clale
Sl olne 5odl (s aald 8955 o lagadls oyl
4ol MICT ol U dcanslio 5o s )le 4 wiuibo
9Slae s = s i ade GITHIT ol e
S a5 o) Sk By it s oLt 3 g5e Jubisus!
L JLBsast s ySlae oLl sl ge walile ol ppiss (loae
Siasan Sl 5l ass G S 53 sla padld ol uis
ols gololiae 5 s
Dlaliae wlyuas slasl aue L a8 b udls dallbe o
o29lBe 5o almdlS (P su g5 4l 5 05 site 59 5o
055 9 b 80 wlad ol ,uss 51 Jilws €-selectin o s
Lass,S Lo by ol sine o5l VCAM-L Suolia g o0
A uu___s\i‘bl‘)LSAa 5 o= Ll fuaa o oles olas
oialS ssa s L Gla olsa o) 5o HIIT ol a5 «Gda
E-selectin yulie 5o 1, ol e ol mas BMI ls jae
Sias ase geniasylis «$ i S Ga,15S P-selectin
Ot il e 005 ol 5 LagiKl ol
5 SR A) Al VW B VE lsa i YA oK 5 T glials
b 05 150 S and 85 8 gu 4 |y Jlad e (Hey Y-
GaA VY oS g0 5o (L8 Y0) ()5 Ll shola 5 (L8 1Y)

BB Y oo 4 43da o 5L Y 5 (@Ss Vo) HIT ol yas

i -C-reactive protein
ii -da Silva



IFee dé’/—/-é'-‘ of &’Ju s S (50192 Olpl pudoalio 9 j3y(19)3 325 ignlan

YYA

10.

11.

S yaSdauia
ia A alail o€l olas aalllae ol ls K b o
oo g 5o oS bl b w5 e HINT ol a5
O 9 Boe JLbsusl o Slae o gags 4,0 E-selectin
Olaads a i 4 Mo 5 (5 Bl ols L)
@Ie w55 S 0u S Js J Gl b gl SuS
latn s aliis aladl GUS Hu (5 (RalS cya olaslinl
Sl (Ol 5y s de s g oo dm 5 S8 Gl 4 (2505
15 5 slacalis 5l (3T slaguassy o pi oo
I8 2laiol asse b 055 L PCOS 4 Maue (65 G

YV N

S Shlan ald 5 ol ola g3 5 i sonas 16 ) sl
&‘J)Aj\s)sﬁfﬁﬁ‘.aem.cuﬁdwcg)lﬂ‘LQJU.:AQe‘eL}.}‘JJ[)LQ

.JJ.:LLS.A

References

Diamanti-Kandarakis E, Kandarakis H, Legro RSJE.
The role of genes and environment in the etiology of
PCOS. Endocrine 2006; 30: 19-26.

Carmina E, Chu M, Longo R, Rini G, Lobo RJTJoCE,
Metabolism. Phenotypic variation in hyperandrogenic
women influences the findings of abnormal metabolic
and cardiovascular risk parameters. J Clin Endocrinol
Metab 2005; 90: 2545-9.

Elizabeth M, Leslie NS, Critch EAJNfwsh. Managing
polycystic ovary syndrome: a cognitive behavioral stra-
tegy. Nurs Womens Health 2009; 13: 292-300.

Azziz RJF, sterility. Androgen excess is the key element
in polycystic ovary syndrome. Fertil Steril 2003; 80:
252-4.

Orio F, Vuolo L, Palomba S, Lombardi G, Colao AJMg.
Metabolic and cardiovascular consequences of poly-
cystic ovary syndrome. Minerva Ginecol 2008; 60: 39-
51.

Goolsby MJJJotAAoNP. AACE hyperandrogenism gui-
delines. J Am Acad Nurse Pract 2001; 13: 492-4.
Adamopoulos S, Parissis J, Kroupis C, Georgiadis M,
Karatzas D, Karavolias G, et al. Physical training redu-
ces peripheral markers of inflammation in patients with
chronic heart failure. Eur Heart J 2001; 22: 791-7.

Blann ADJPoh, thrombosis. Assessment of endothelial
dysfunction: focus on atherothrombotic disease. Pat-
hophysiol Haemost Thromb 2003; 33: 256-61.

Cybulsky MI, liyama K, Li H, Zhu S, Chen M, liyama
M, et al. A major role for VCAM-1, but not ICAM-1, in
early atherosclerosis. J Clin Invest 2001; 107: 1255-62.
Black MA, Green DJ, Cable NTJTJop. Exercise prev-
ents age-related decline in nitric-oxide-mediated vaso-
dilator function in cutaneous microvessels. J Phys-
iol 2008; 586: 3511-24.

Montero D, Walther G, Benamo E, Perez-Martin A, Vi-
net AJSm. Effects of exercise training on arterial fun-

12.

13.

14.

15.

16.

17.

18.

19.

O30S Jlss g (S HINT (pa 5 5 ol yas i alal
JLB sl o Slae 5 sags Ho W53 0 59 GhalS olie a3,
So lom St e Wty Jbs ol Lo all S5
PCOS 4 Masa sy 5o Jubsosl oy Slae A~
Cods oials olie ans, Lelea pdss sladels

i 5a a3 Glolas

L o) Sledpa mdla (ua g5y s (ol cusgans

9131 51 (g0l 45 553 VAm s 568 e oS 4es o
soaa o bl ((Sblag a5l se Bia gl b sl
S 55l 52508 e LIS b G pad alasl g s 8EL o
S aldl (Swi) Jae dlald oo b Sl aiialas |y (5550
S s mdla 55 slacna gane 5 Sou (S5 oKl
) gt 4 G 5yl 5 QBAS S 5 g o

ction in type 2 diabetes mellitus. Sports Med 2013; 43:
1191-9.

Brevetti G, Martone VD, de Cristofaro T, Corrado S,
Silvestro A, Di Donato AM, et al. High levels of adh-
esion molecules are associated with impaired endo-
thelium-dependent vasodilation in patients with per-
ipheral arterial disease. Thromb Haemost 2001; 85: 63-
6.

Wisloff U, Stoylen A, Loennechen JP, Bruvold M,
Haram PM, Tjonna AE, et al. Superior cardiovascular
effect of aerobic interval training versus moderate cont-
inuous training in heart failure patients: a randomized
study. Circulation 2007; 115: 3086-94.

Jafari M, Pouryamehr E, Fathi M. The effect of eight
weeks high intensity interval training (HIIT) on E-
selection and P-selection in young obese females. Int J
Sport Stud HIth 2018; 1: e64336.

Mosaffa N, Abedi B. The Effect of 8 weeks of interval
training on the serum adipokines (adiponectin and PAI-
1) and adhesion molecule (vcam-1) in sedentary ov-
erweight women. SPORT BIOSCIENCES (HARAK-
AT) 2018; 10: 193-206.

Lobstein T, Baur L, Uauy R. Obesity in children and
young people: a crisis in public health. Obes Rev 2004;
5 Suppl 1: 4-104.

Panahi R. The Survey of association between health
literacy and BMI among adolescents. Journal of Health
Literacy 2017; 2: 22-30.

Sprung VS, Cuthbertson DJ, Pugh C, Aziz N, Kemp GJ,
Daousi C, et al. Exercise training in polycystic ovarian
syndrome enhances flow-mediated dilation in the ab-
sence of changes in fatness. Med Sci Sports Exerc 2013,;
45: 2234-42.

Almenning I, Rieber-Mohn A, Lundgren KM, Lgvvik
TS, Garnas KK, Moholdt T. Effects of high intensity
interval training and strength training on metabolic, car-
diovascular and hormonal outcomes in women with pol-
ycystic ovary syndrome: a pilot study. PloS One 2015;
10: e0138793.


https://www.sid.ir/en/Journal/JournalList.aspx?ID=12963
https://www.sid.ir/en/Journal/JournalList.aspx?ID=12963

YYva PCOS Jus gl 5,Khas 5 HIT 5,05

LS 5 (g 2 5,55

20.

21.

Soori R, Choopani Z, Choopani S, Falahian N, Alahyar
A, Ramezankhani A. Effect of ten-week combined exe-
rcise (aerobic-resistance) on vascular adhesion mol-
ecules and lipid profile in overweight and obese women.
Daneshvar Medicine 2017; 24: 39 -49.

Atashk S, Kianmarz Bonab V, Roshdi Bonab R. Com-
parison of twelve weeks of the high-intensity interval
training and moderate-intensity continuous training on
inflammatory biomarkers of cardiovascular disease pre-
dictor in obese menopause women. Journal of Sport and
Exercise Physiology 2021; 14: 10-114.

22.

23.

da Silva MR, Waclawovsky G, Perin L, Camboim I,
Eibel B, Lehnen AM. Effects of high-intensity interval
training on endothelial function, lipid profile, body co-
mposition and physical fitness in normal-weight and
overweight-obese adolescents: A clinical trial. Physiol
Behav 2020; 213: 112728.

Thomson R, Brinkworth G, Noakes M, Clifton P, Nor-
man R, Buckley J. The effect of diet and exercise on
markers of endothelial function in overweight and obese
women with polycystic ovary syndrome. Hum Reprod
2012; 27: 2169-76.



295/Iranian Journal of Endocrinology and Metabolism Vol 23 No.4 Oct-Nov 2021

Original Article

The Effect of Eight Weeks of High-intensity Interval Training
on Serum Levels of VCAM-1 and E-selectin in Women with
Polycystic Ovary Syndrome

Shahidi F1"=/, Gaeini AA2=!, Afghan M3"=/, Hosseini R4

'Department of Sport Physiology Faculty of Sport Science, Shahid Rajayee Teacher Training University, Tehran,
Iran, 2Department of Health and Sports Medicine, University of Tehran, Tehran, Iran, Department of Sport
Physiology, Faculty of Sport Science, Shahid Rajayee Teacher Training University, Tehran, Iran, ‘Reproductive

Epidemiology Research Center, Royan Institute for Reproductive Biomedicine, ACECR, Tehran, |.R. Iran.

e-mail: fe-shahidi@sru.ac.ir

Received: 03/04/2022 Accepted: 28/05/2022

Abstract

Introduction: Women with polycystic ovary syndrome (PCOS) are at increased risk of
developing cardiovascular diseases. Exercise is a therapeutic strategy to improve vascular
function and reduce patient mortality. Thus, this study aimed to evaluate the effect of eight weeks
of high-intensity interval training (HIIT) on serum levels of VCAM-1 and E-selectins in women with
PCOS. Materials and Methods: Thirty females with PCOS aged between 18 and 40 years were
randomly categorized into an HIIT group and a control group. The HIIT program was administered
three sessions a week for eight weeks. Serum levels of VCAM-1 and E-selectins were measured
before and after the intervention after an overnight fast of 10 h. The data were analyzed using SPSS
software (version 23). Results: After the intervention, a significant difference was observed in
serum E-selectin levels in the HIT group (p=0.037) compared to the control group (P>0.05).
However, no significant changes were observed in serum VCAM-1 levels in the HIIT group after the
intervention (P20.05). Conclusion: The findings demonstrated that eight weeks of HIIT could
improve endothelial function in women with PCOS.
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