[ Downloaded from ijem.sbmu.ac.ir on 2026-05-07 ]

alts

&

AP YY)

Ol el gilio 9 32)039,3 308 (galomo
i) Skt (033 = (il Slodd g (S 3y oale 8IS
(YYD y92 ypoens = 313 50) YAY = VA5 slrasciuo oF (50, lowd cpd iz (60,90

O3 Gl 52 3 CDA S5l Oy 5 (08 s W 55 ST o 2
3 sl 53 SiaeS  Olass o s 4 St 019l oo
SKOV3 ; A2780 (luess gy 5 oY slad g 225 -2

Tams Glass 53S0 lolali Gael & Slauas Uged cald 050 M eulis ) wabli & QBT als 54e
T ol olae, dags S0

(Va8 (Sbdy pole sl&amily (Ko bl ouSmils (Y o i wagds (S5 asle olQualy (S5 suSiails (6351 53 sl 0555 ()
Slaaias S 5o 1 s (souium 55 64 (LA (Al angd (Sl psle olSa5N Jlo 4l 55 (535 53 S sl lBad e
e-mail: yasamaryan@gmail.com flias Glas 5 530 ¢ Sl sagd Sy asle sl o w53 (555) 5 S 50!

oS

5 S pbe Bl Sl S e bl Sl S Cordy K Ol 4 SaaS L Ol p i el
3 Ohlen o) 53 0300 a8l Sl 33l o shaus 5 opnse el S oo Sty Slag ol 3 15 Oz 3,Shes JSlas!
dhaor 3l da sty 5 p amT 53 5 Sopes b Clad 5o I Gl Sl o5 sl Ol ¢l R s OT S0
Pl 5 slet g0l ooy 43 by po oo 050 Glaten S5 slad yhor tla s 5 3l g0 235510 il b [y cOlbass Ol v
b coyleme ;5 A2780 5 SKOV3 Olhess (559095 slacpy (S es Jde 3 L jadss e obal S o) 4
Sl e st Joho 55 el VY 5 FA Sles o3l 50 50 ddy il e SaS 4y Glatun S slad sl
@l sladlu (6 =S Gy laasily b8 F i 5590 S 5 gnle S s Ao y> 5 TNF-a oS g0l
1) sols sine M g (bl Blodd 31 @l 03,8 53 S0le 0350 208 3575 L csisng oY o b Koo b 5o
oY b SESen b (TNF-a ] AP<2/2Y)) als OLis 65,8 55 4 53 sl A Olej 45 Cnd sl VY Ol o
59m 5 1S Szt (P<4/00) il ‘JL‘ 05,5 45 S (Sold sma Sl 5l sl YA Oles 5 0w o5 5 55 A2780
@lls 09,5 4 Cagmd TINF-0 s 5 mbans 5 5 ol ) G shos (6585 sl 21531 PCOS Oljlay 53 uie el
o Ll PCOS 4 M Oblasy o b ety a0 Ml dlezl il gomy ol b odas o 18 Aol 5550 1)

ol (§ fpas i gad o= b S g0 55 Md Slagealy

laedl (55085 ¥ slad sles (Olaad3 Gl s (e 3o LN (Sl (b laed o a1l G830
528 a2 SKOV3 .A2780

QTN Yl byl - A0/T/0 aaadlal il 5o -A0/V/YY sallie il o

597l asa s WSl agosie slagslas S YL 3

dodlo

Oy cunsy S lsie o PCOS olan il s

olass e olldas B 5 sede Gals ol

DA 5 Sl galie Blpad) o jdiy (Gede Sl ) Awl
S e Sl s las Gal 59 15 olaads o Shac

o LS Gall L ogede Ol sy,

5 MCP-1" IL-18 alaa 51 oldll (i slacnlSsile

iii-Monocyte chemoattractant protein-1

soles e (PCOS) Sl (lands s

Asn3 Gk ool 5saS 5o o) ped S ol uad
VP TAAN S, Rusas s e s aens WYY VAES
© Wise 5l o Tl sud GBI YV Jla Ho wes o

obhd el o Sly @ ) gsid gl PCOS

i -The Androgen Excess Society
ii- The Rotterdam Consensus


https://ijem.sbmu.ac.ir/article-1-2080-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-07 ]

I o gl — oo o (goslo =t (fous0 iyl payleilio 9 jyLi9)3 32< [gal20 \AA

1wl gsds Ol (5 o0 sl 5o S (pladlas,

P LI Giles 4 o se s ws callad bl be

Lagtg, 9 ol se

o &3 slasy S

OledS oo 4 Mie Oleb B L8 By e
SlEdal 3S5e Ho sad o gadiny saly S SawsS L
peaad salie 9 sas psle ouSitia g5y Jioad 5 (555) 5% S s
Ll Llal € dallas 4 oy ool sla,lae
oS eyl dallbe cplys wiog a&asb)l 5 il
508 b Siales s soagane b (S5l Jold plls 55
W) sl Jolits calllas 51 o a slaslins o Hlan
slagols @ibns dls 4 Gl pal® daglh s ¢l
o sie slagolas o W Loy Gal SoSw
sal A 5o Ol 0 Wl edilin b 058l 0 g Saatennes
Sda aalllas 3l 50 aldiel o aliasyh (Sadl (xiaea
S cala, S L Gl (BA) Sl cole, u
GLS 9 a5y Gal (iaps b ndolSel Galb sl )
S L gl 5 5050508 9ae psle gouSiiagsy M)
V6 b solad 5 FECRIES -AY/\\/vs YAl €S
288 518 el 350

oSG

sl s sola S b5 a5 O SRl 09
4 Wire Ol Joled (558 ey 5 s 0558 53 5 0ol
G daldy baye ai il ol s58 5 PCOS
L Ul cadS otalo 3]

sose (¥ slad sl s

S 3 SKOV3 4 A2780 syse55 cn¥ sladslo
Gellae Lag s . iuds (55l sa ol Hsialy i) (sl
RPMI' Lyse 5o Hsily siied) @S Jeadl)gis b
s asw b osas Je€ Gibeo, Invitrogen, USA)
» aaly ww 5 (Gibco) wwmjys V- (FBS) (55K
Cesle sy sk iy ST 5l Gl
obsa L posads 50 Lo (ATOCEL-AUSTRIA)
YV o oolm s wmns A cugb; L0y amys iy Hme
008 oSS g adiy 5 ey cadd sols L8 ol S Bl e
dao —Ax slandl 5o SIS lale 4 5 Shaly ¢ ai I 56

Bk e ,aad ol S ol

5K Lo Gil33l L PCOS (g lass 4K ol sl 508 MIP-1!
OLMe (358 Yo 0 B T il LS Hu Jalse ol )
© e SHBAT e slan (SHwS Ll Qlaeds asdie o
S s 5A3 51 50 5 dewd el alein 5o Sleill g3
Ahrs SYWA ol 4 QBT slaxiol Ca go 358 Ll st
Tasd e s g iy S (el

b alsl 6los ose s s s alanl Ko Sl (s
o woledl M B sy b WY Jle o
Ol Gk Ol Glbsw syl o kA e S
05058 bume 4 Bl 358 slad sles ) 5:5S 5 sl S 5o
s ladlSas (¥) LSS oo e Hlaly Bia (V) & s
slamyl 5 Su5e3T i classSt sl () Jsbe
sl b ol Jageas (¥) 5 obes old (5L Plal
ol i 5l s eSS dea D) (5SS
ARV N

o9 0uiiS gla cadns Jole fuojlean (Glaand Gl yu
OF Ssop GRl8 wse o s Tl Bl wan s slas S
sad aladl Hbw olaga3 PCOS o M olsb 5o
sha 4 WS o ol gldlie & GlEEae i TNVel
s Y0 Ol ol G 5o 1 OleedS e 4 D)
an 5 by ool Miml su S GBI egac curea
Gl e S saliind by wo) Sojsisal sla)sess
Mo S el pla b s GBda 3l g ite saiSlge
Oy Lo waa Sloys lagis, (oluld at) e
saas e slaa sl Glosu B Gas Glslass o 58T laaas
S sl Sl Lo @lKia s peadsd sle 4 S s o
sanio Jhd Jolse Hlie o T el 80 S Sty i
SSie Jole S olsie 4 PCOS (plaeds gl sew 40 !
T ) okae sl plad il 381

Olb Pl cuns g gaalllas 5 o slael, S (S
o banas S5 4 cwwlaa 50 PCOS Jlas
L agalse 5o lame 53 (sls S5 slad sk callas
sl ool @S olasT 31 ol 55058 buss 3,
09 sl st 3 Sl slad sl (3Ll ol sie
L lagl coslae wits crle aARELST i€ Ll
Sl e Jlad SES ad alewns S o Pl slad sl

i-Macrophage inflammatory protein-1
ii-Rudolf Virchow
iii-Peripheral blood mononuclear cell


https://ijem.sbmu.ac.ir/article-1-2080-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-07 ]

VAA

Olaass son 85 o2Y slad s (2887 ob s St by OMass pidtes 4 s DIl laoes O3 (glid S5 glad gl <ol )

ISKCan 5 6T b g

BrdU (colorimetric), Roche) BrdU (<
i @b, (Diagnostic, REF:11647229001 Germany
o olate Slas 5 el cpasass SIGT e o3 BrdU
Slole ol cunay padis 5 Jsle 535 L5
Sacs 51 i 5B 50 DNA & wilg oo sule ol Lol
Gl SSOob S Olsie 4 el o s sl e (ol
Sl glsie o BrdU Jlas!) 5 aas .o g suliil 3
£Enzyme-LinkedAnti-BrduAntibodies 25, L sl
sk 53 50 Syl Gails Galsa b sl 3G Oloee
Y0) Ghaiew e Jsb s (GResb FY) Guwilsi, gose
s dacolae 15Y) sl A sy S L (LRl

TNF-0 ;plS sisbos cbale gy 5

SiS a5l ala o) mle 5o TNF-00 (iS5l
Os JAS 5 so50 58 slageY Joo L PBMC slasle
A b gosile Y SO L goses Y Je
R&D ) Quantikine slwsl TNF-0 clile iai
suidl oSl Joallygiws b @lle (Systems, USA
OS5 Sl oose o ladisal o8 K 58 Gt 3550
G ad alae G 5 Oda (She 5 Bad Glad
Sose © Rl cpl abile woluliu) Sate sy S
e GBS Sl s s 0 S Sy

(sMid S5 (sla sl Sl 535 55 s

Loy (maad g lOws S gladsle S s
39 9 (SeS 55ulu) T CD3'CDy” sl (sla s
(s sl sl 68ius bw g8 celis VY 5 YA Sl (g6
SupS oK sub il < o FACSCalibur
s s (a2l st 5 PE @ Jusle (sul 3T syla
oaala ws » FITC & Jeais ol BT 4CDg sl
BD Biosciences, Cat) CD; gslusl Jsl phaw
ad b, (No:340044

olel Julas
DI5dlas O ssldial b laslased awy bl Julas
On stanlis e ¢ .28 S alasl GraphPad Prism
0551 3 ass Jloss Lasuls 355 oS sl 50 5a dagpSiles
Jiics t 5 (One-wayANOVA) & b S il yly 5alGT
2585 S saslse o s (Independent- sample T test)
w5 o odagl sl Jolae 3 wss Jleys Lasals
sy —oe L (Kruskal-Wallis) Ll —JKw s <

hine (o (M S5 slad sl (s5lwlan

bins ban 5 cgujn @al 058 a5 s sladisa
OLlS S g s B0 385 K 4 S S 4 S
(Sigma, USA) \.-vv JsGG 5 solinwl L akle
Frooxg oo 50 baae @oloa dans Lo g Bad g lSLY
Glawdly 5 JsSob Gu ¥ U Gup el 5l Bl
et Hsialy cuy SS @ lts S gladsle ol
5ok 3alas (CTMY) ol Jsloo catS lasms o 5 i lan
bass 5ol e oo Gomailinso (ol ats S )
5 2 G oba Olhee 5 (Jole Giolad sb Olu s S5
358 Jalre el ol S5 ai¥ .o S o) Ol i
s aladl Jolos S (o guadie HLaed 558 55 50

il (LS 0a pln

sladsle 5 Sl (oY Jo Gle)as waS ke 4
Jo ools ala ¥F i glacaly 3 (ea laua S
soliinl jieg,Sie ada Llgn 38 k3 L (SPL, Korea)
A278000Y (sladshe (3aS aa aladh 51 U8 555 K ad
osls i€ B eee s & Saly s s SKOV3
G ol Sl a0 YV gles ol S cae 4 5 S
Bl O saesls SO SES Sl 4 sl Ganen ke
L 5 sud gilulua gl S gladsla Gus
\RERERR a5 wad Ghslad lay s alle a3l 53
Sl s o cul O Saly e gl Sl e o Jsle
Jal) culy Sl diiae Lo oy Sud alas glol
Baa 5 olal glad sl s wad sols S8 (Jy ol 5
celis VY ce B 5l sl ad 458 Sl L0 ¥ 4
bl COy im0 0 5 o Sl (gda,0 YV (slos wal
€ga3 58 PBMC sladshos (5031 e J53S 5)5s dly
At sals S (555053 sl 5 suda pae Lo LSaly
S slagltions S5 50 5 sl wdS g5 ple )
led 85k gu Ho Glaa JKa @ la Uy el 5 dbiae 5o
ks alad) (gl 5 g (AES an ) Guy el VY 5 YA

§IGa S slad slos (55T franly (g8

L AdS aa b ogliun S gladshe 58S ol
ians 5 SKOV3 5 A2780 )55 slage¥ S
Olo—ie 4 os— =Y Je se—aa O
e b el VY 5 A 3L g9 Lo oS

i-Complete Tissue Medium


https://ijem.sbmu.ac.ir/article-1-2080-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-07 ]

I o gl — oo o (goslo ‘/r-‘”-i”'v‘” 02 Olpl pulgslio 9 juyii9)3 326 igalao \4 -

8555 3 sl SIS Olae Sk o SYL s
ol Sl 31 Ll ool @l 858 4 s PCOS
9 olagee Gley Ladie 31 piaas s Ll Sae
Olel 53 e st SIS (Sile S ok 4 (P<:/- 1Y)
S A 058 50 58 sl oY Je 59 8 Lo el VY
Syl Gals @l K3 4 a3 g ol YA L)
@l s o,Rewl LA e (el sad swilsa
base olye oS aa Koyl sy ) cuiS S
855 59 om sdal s & slasols Gurs 5 ol S line

(B3 Dlogad) 8 S 5108 dewlie o) 50 Wine 5 allew

Cose 4 @l as ssliial  (Mann-Whiteny)
GioIS (means=SEM) Sibe 51 Hlae (gloas Sl

leady

Lacsils

o bl 59 s sl SIS g5 5 Juola ilis
SRS
O S e onslae Ho lEwa S ogladsle IS
ol Lt 1 ol sine @ sl solel Sl 51 ok slacy¥
Joo (6l (st SIS (Sile S 550k 4 (P</Y)

L (A) lossd) s A2789 51 it SKOV3 ¥

A:
P an
d | =
i | . PCOS 4 X g
] —_
4
;ﬂ N
: T
F AR
2
2
. : :
AYVA- SKOVY
B: | - ..
3 /o B3 A2780 o ek fif pa b
T Em SKOVIY kel 255 o b
5
4
3
T
LT
3
8

93 AL (i8S ad o (A giil ST :K0ke (sewlio :A L (AES aa byl 5o L gl 53T (Sl (sumlie =Y Hlgal
9L AaS e b el VY 5 FA Gl 83k 5o 5o (Jolw 535S Sl (seunlis :B SKOV3 5 A2780 sl s60,
da 8K ap Sy o dacils 31 e YIS (gl 00 (5 Se0) HEST e Gulial ys sud suilpa Syl aeils 0¥ oo g8
Cose 4 el el dlis W 4 alle 63K 9o Gu sl s 4 slasals urw 5wl S baseline g 4

Ailsads (3,18 (means£SEM) (,:Silus 5 Hlias glads,Silis


https://ijem.sbmu.ac.ir/article-1-2080-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-07 ]

VAN

Olaass son 85 o2Y slad s (2887 ob s St by OMass pidtes 4 s DIl laoes O3 (glid S5 glad gl <ol )

s 5 BT 2l s

able (Sle o ol ol €l Gedde
pll o5 S Joliz) sels VY 338 an b i3 TNF-0
5 A2780 (o508 slace¥ Juw SN S s (Glaw
9 (P</ooN) wola ssms 0¥ Jew (0 J53S L SKOV3
ok 5l ags JOUS OF YL Y Ja g0 sa Ho HlEe ol
oo b oo g8l 35S an 5l L gle) il J31 S0
« 6‘)# L ((P<’/’\;) S5 J“JU:\M A2780 (SJJAJS Oﬂ‘g
S an 5 puy el VY gl 5o TNF-o0 clile S50
solasine sob woog S 59 5 sl A2780 (¥ J o

(C-Y Llased) ugs celen YA 5oy 5 i3S

o3 il yy g TNF-00 clile iiatin ) Joola mlis
-‘Sfb-'ﬂ;".)":"
bl (Sl K cuads gl b AZY Sl
Iy dgad pos sadde Hi law 5 alli 85,5 58 5o TNF-a
Ol Ll sae A2780 (¥ Ju b 3ES aa gl LS
o9 TNF-0 cblle Sile S g5k 4 (P<:/-Y) uS
AL A2780 Y Jow b 35S a3 Gy PCOS () las
Looiapa ws oY Jos gl ooslae oo s 658 )
Y] A.)f (B—V J‘J\’A:i BL TNF‘(X aobale Q:\i:\t*o 6@.13‘:&0
o 53 oY e G50 JAS L sose 8 slageY Juw Ol S
(‘;LJSMCASL-HVYJ\pA:)‘uH%(JLA:HJ?JL&JJ bJ;JJ

Az

3, Voo -

4 B A2TE0 ¥ b tf e b
1 a Bl SKOVE oY Jul 200 o b
; ik [ Control aljuqqu.f'.lﬁﬂ
? £

SR

4

Xy

)

7
B:

\ - &

4 | =2 = plls

gy | — o B PCOS 43 X gy
- !

3 1 1l

f% .. T

;

= Yoo T

1 B

AYVA- SKOVY 1S an gy J S


https://ijem.sbmu.ac.ir/article-1-2080-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-07 ]

199D g g — 3l o o (o yladi (A (G090

Olpl pangdoilio 9 juyLi9)3 328 (galao VAY

Q
>
]

T

Sl 52 p oSSy a5y TNF-00 milile (S50

B2 A2780 oY Jelips5 b
Ex SKOVI oY Jol 225 e b
- Control l}lf'qu:ﬁﬂﬁdﬂ

__u.gS“" ‘A.A‘)‘u.\:n;s&[.‘.u\/\'

39 50 TNF alpha cble 58l stulis A 13 aa bylyd 5o csbl sy se TNF-0 ol ;Sle stolio —Y s
Jev 98 o2 o ,s TNFalpha cbile S0 euwmlBe B .38 5 0¥ Jow pg5 90 58 b (388 an 51 Gy slaw g plls 64 S
fA ‘.s:iLA:) (sé:)L.i JJJJTNFalpha CARFS O_A.S:i‘:sa (54.4..&‘3.0 C -JLA..L:J ‘AJLA.M &J‘)SJJJJ‘,:\.&S ‘Lb el VY ‘;‘ad‘;g L) Ogy
oul S (meansESEM) (Sl 5l slas (sladt (Silis @ppun 4 @l .0n¥ Jow 95 90 58 b (A4S aa (b celw VY

VY 5 YA cas o ‘TCD3+CD84r (5‘.&:,;_.3.4.‘4\95.\] KV-gR!
ol sl suls olas VY JSKE Hu Hlan 89 S o el
64.4.;.13‘:&0 L:\ ‘J}a.:bLsA AMUMEVJ‘JJA:\)JQS‘)JLOLAA
plles 058 59 Om «SaS 55 sl slad sl wis 0 Sl

Aﬁnluz_)‘:)g6J‘J&ML@J|6JBT)EJ“JLA3§J

Slaad

S5 sladsle mhaws 50 CDg 5 CD3 (sla ok ol
S a3 (sMiu
oalid obis & LDs 5 CD3 slaSole Gl fuans
WSuond cad sy puo s ol cunan il wa s Olee
W50 (IS an 5l Gy celn VY 9 YA Sle) o350 0 0
ol sl K, b 4555 S slagab Bl b s b,

o & by sl slaal SLo ed S 13

- - 5 -~ - % o - -~ - 5
s+ Jar az
10" 3 s Jan az 4 Jai @z
447% 18.3% 10 3524 21.2% 0 301w 19.9%
107 10° 4 107 o v
SR 3 3 il
% T
e -
10”7 o T 2 x
o 5 1075 CRRLEE
@ 3 = 3
10" - 1 1
10 o e 10" o
3 £ 3 ?.
Q4 a3 o £
0 P Jas @3 Qs o ! o3
10 12'05%. ARSI SR 10 [21.7% 51.9% 100 g 2 58.0%
2 3 Lkt | T T T TYee] T T T
[ 2 0 1
1o 1o 10 o o 10 10 10 10° 10 10 10 10 10 10"
FLi-H FLI-H FLI-H
B:
: .
1ot Jat a2z + T a2 ot 3o H]
J4.86% 2316% 10 7950 24.7% J357% 20.4%
3
107 o 103_ 107 4
T - T .
o 10 o S 107 o ~ E
o 3 fred e
i 1
10 10" 4 10 4
loa a3 as Q3 o4 o3
10? [201% 51.4% 10? |15.4% 52.9% 10° |18.9% 57.1%
— T T T T T T T T Ty T T
1 2 2 0 1 2 3
1crEl 10 107 1[::3 10 10(J 10 107 10:'l 1E|" 10 10 10 10 10
FLA1-H FL1-H FL1-H

\'Al ZBJLAQ:\A‘)_&JJG&M\‘A:A.QJSJAT CD3+ CD8+Guc.s:s.a.u\,mém‘)dGw)\)auja\,ay‘g‘)laﬁh\,h(;utbsgd—\@

olaws w8 o el


https://ijem.sbmu.ac.ir/article-1-2080-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-07 ]

VaY

e gipn5 2Y s (236 b 55 Kty DM i sy e Dy Jams O hitd 5 gl sl SIS (o

JO@}&ET@BJM

YO
. - allaa
g" B I B PCOS 4 X jlay
T
% o ]
)
7]
£
2
AYVA- SKOVY S 2 g J S

‘)-Alé‘s:\.htlsHb‘w‘)hﬁ\"A{LA.HQJJSJJJJTCD3+CD8+ @j&h&hdﬂw“)d&@@&&u&m—v)‘dw
Ol | solaae @ las (s 5lal 53 51 Hlan g alles 0558 g0 Ho e 53 ghalen (slad shos Cpl oy SIS 5 ¥ Joo g5 90

T o7 5o «< T cell inflamed phenotype wlg .

5o Skl o awdly flas)) plell s b plade
5 S gy Blsn Jeld 5 s JSES
O el (el (513 plas 5 Sl ) Tl 558 53
Geob 5l 5 wies Sl g sl ddas 4 alie Loy se 8
Dominant Effects Of Immune System
2 @8l oo S e Jae Suppression Pathway

s S s 5 S uSlee U T sladsl 5 unes
sladsl b 5 NKT slagsla g5 5) Llal oS aiicua
e Toy
Sl T sladsle 86 < gul 8l 51 s o Y
swal w0 Hloly 1y Pl ati 5 ol Bl FLES )
el s daa 4 @Bl o s WS Hsesd GBS
" diien a slie
Olesba) Hoess bums 5 Gl SSLE plnby
(eadas & 0L 5o Dsess buae Supy JSES 5
oubad 5o (S5l sl colite slaS s gl 1 (Soee
SEATT sladsle dhanily & Gl juda pae b Hpuaa
O S e
slaceY ¢lsl so gy SSLS ssas SSa pdse
S oo Wi Glolass 5o Glaeds slapasdas 58 5 ose s
el o solan Giau0 Wl Ol Suped 4 Fund5 o5 Gl
5 palee b leads slasse s ot b ye Gloss @
L) 4 s b owdlbide o8 Ho 5 alas saiiS
Jle ssay ceal oS wileas oglite (S0 By o Aliae

Lolyd aase glas |, PCOS (solan osapa «shise)

Lalad

slogial Sluidy © S Adb Hse s S ulal

o558 el Olsie 4 4S Wyl Hee s segaae b
bl sl sbae 5 olEl ladsle pd e GAlS
) e glagily e buae S35 9 palle el
s Sga o9 pebalal Ll cen 4 1) Obbee
K3l sess bunadny nlnly Ttisne Gl 5se s
Loses 5 ol Glaeas Glaainas dsdny Ho page
HsSlse buas a5 (el 5 pdld sals plaeas

Y .
NERVVIPY. )

Jolse 580 a3 laads sle st lS adde il sl
03 5 Bl HE0 S5l sl ceglie 5y &S cal (guaaie
S elands (slas se 55 a8ls o isls el 5 ge g5 il sy
oL Hpaa Ly @ € s glagadsy des
o) ey Wl 930 se 58 paales e 5a) o ol
Gas SSslsisal Gae oo WA B LEE cas )
Ll oo 31 TS a3 Hlae 1y Sal slagal
S A 5 (S Gy sl Gsess © oL Hu pala
1) sl Sl Sl 5 e 35 s sesla (i )
1 osess ad Ll saewe 5 S Jlael aline 5130 5o
Vsl Jsade
sl S5 pull 5058 L8 slapuslSe Bl b 5o
Osapd palpe Glasges buse 5 JeSlse 5 ol
solal o @ ) 59 € ol ssage (GlaedS e

J}a.:bL;A


https://ijem.sbmu.ac.ir/article-1-2080-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-07 ]

I o gl — oo o (goslo =t (fous0 iyl payleilio 9 jyLi9)3 32< [gal20 \a¥

¥ Jew o waly ol 50 Slalles ol Vol sad
< o PBMC slad sl o slae 50 SKOV3 Sl 5
ol Bl g S e o371, TL-6 51 oYU Lalie ¢ ol <
T sge IS sl Gal w5 s el Yol g g5 50
che S ol saaldie 535 sala 3aaS o oy red
SIS S olse o TNFoo oSl wls
O de b SES aa Ho ol Gy slagsS sl
S aa 51 YLl 5 las 55 50 58 50 SKOV3
ol alg ale o Ylaial «€ s A2780 Y Jew G
SKOV3 ¥ Jo bas ol Sl Ka o p€sula
by ge SUATI Gyt Sl a5 0So0 ik 3l acl
oI5l sla PBMC 35S a5 cplS sisles 0l w55 elas
bl wads ale & SKOV3 0¥ Juw L PCOS & Yous
2l Sida sose s (oY Je sda G e S Ol ol
S preadl g daa 53 BB 5 s Fhas dalllas (ol 5o S

Lol oo Ll S wsa s oS ol plis Gadas ool
sladsle s, S 31 s PCOS @ Mise o)l 5 o cciuds
05 gltws S gladsle (ses (Sl Slaca e
Gosess sladsle b solsnpa b 5o Ml oo aias
92 9 pelaial buas 515 S Gugad pald L lasds
ool € ook 4 it S0 Hees Sy
m2 oo slass o5 8 HITNF-0 placs Sl Lo (sladisly
% cmady Gl bodewlie 5o e 0¥ Jeo b A8S
S 6L e sdiasglas (pl 5 ue SYL Al o5 S
Obotey SSTNF-0 (sapa ol lagnS sl cis
5 S Sl slagaly Ga JalaS ) a4 b S ol
5o ¢ 4 WIS e s bans 550909 o9 (elesS)
Ol S L Dlaare ol ssas (riaps oS Jac
oo b 35S pa (b Slass 5 b 8558 g0 5o S shle
g 5o Ol ol (B8 53 Ol s 58 anls 50 A2780 (0¥
Mo Ik Lo HhadS Gl e gt Vo ) (S Wil 5 e
5305 LT aS 0 s a3 5o (g 5 0l PCOS o
Wise e wlydl sls 55053 b PCOS o Ldase olaeds
G Lol o glatie

oY Jo b B3S aa € wl saaliie Koo a8 )
09 slslen 5SS S 5a3 Hla e Gal38 4 saie SKOV3
Olaw o all 855 90 58 o A2780 ;oY Jow b wlis
O e apn B 4 ()55 e sy (nl el 5o s sl o

S Sl (Rl G sade s «S oS a,lal (g, 5080

S olsie 4 PCOS 5 dawe ohlass Ho Sl ol
sad cull e s Ol ol 5o s g8 Sladine) (S
L3S gada Jalie b el st (IS S ol
SBalie 5 GBS palE Lo obew ohudl caw
closad Ko o 3l Pusdiee goses sladsle
o) ol cuale 5 Olaads g0 8 sladsle ceale
slasl cage TNF-0 5 IL-6 JL-1 ol o Ve sle
B gosasplis oS sadipe Gl o9 ok Sl
el Obisae 5 5508 G Jlad
sl Llal & A2780 4 SKOV3 o0 lasy¥
09 ol saliial 5, 50 ¢ caales ladiney 5 (gl o
S8 oy Oty GalaS Lo dlea ) SlEEaS glasiale ]
wlaiel glad sl cia A2780 5 SKOV3 7,8 -
olaads LB ) slale sive,S o ilal 51 & aitees
o5 Y SEE Lo age Jalse 3 (S i
Jsiwe MUC-VF el CA-VYD /| MUC-VF | pian
oololss LB Saestesal pal alwa oS
oY e s o8 0S5k ol ol sas 7T

CJA-&.:Z-L}SKOV3‘)J4S<5JJL‘L}(CA&‘CAJ&A(&_\A—}JJ&

C_u.u‘ (5)‘4)[.3

SR asd oY e Gl g ssdiee Ol YL
Ml gl
SKOV3 laads (555058 0¥ Jsbw 590 o2 sleadlas
S 1 BY i€l als FSHLH « s olas
ol aalg 5 ¥ 5 ) laybisl i (il ok
slasui ;8 4 il sud (edidie 0 e 4 .aAs co Linl 3l
Jub gl sladsle 55 » b Ka o LH 5 FSH
paaas Gl s slad sl ) was s £o 5 GlaedS Al
o sl @Bl JolSS glad sSul 8 i sls H geaa laads
S s a0 wiaa Lgsesl 3 YL
TS e alanl JUB ) slad sl 1ok 5 1, Lag3,uT
sba Jlaal (a3l 5s S8 Jls pedse Gl cnlnly
slagolas Lo pleds JLE o) Glbsw o DG
el ST 5 arus guu 508 PCOS ¢ saa K55 5,587 50la
sl g 5 (ssiae laadd (5085 Y slad sl
TNF-0 5 IL-60L-1 ¢y smad ¢ olill (i slacolS sl
ol 0¥ Lo sl o L6 wls Sl (A8 it
o5 Al oase ISl oose ¢ SKOV3
SIL-6 51 VL chas o 558 Dl LS, Pl g e

b..\fd Q‘AA&S Q&HQMO‘JLA&’ ‘)Jg_.ﬁfﬁ.;éua*‘.\;ais


https://ijem.sbmu.ac.ir/article-1-2080-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-07 ]

VA0

Olaass son 85 o2Y slad s (2887 ob s St by OMass pidtes 4 s DIl laoes O3 (glid S5 glad gl <ol )

s 5 BT 2l s

Ol oo g (JsSl e olalllas 50 5 0,8 13 Gl
B 4 G ml ¢ ol cgs iy s
sl sl el sl sl Gauld3 (IS aa Ll

s g s 85 4 sad slaad il 58l 5o s NK

OBt g5 (Shasas 5 Gulaes e da st o) unlps
L oliaslin € sl goll 4 6 mii wlie ol
G ad¥ 808 @b 83 onl alast 5o 15 L g glual
culea b 33 tpl & basse 8555 alad) ol SO
‘sla.i‘ BYSIEUBL] Jac ‘a.J.Lc bﬁﬁd\,j# L;J-:I-AJ;& C_\:\JL’A

=8l

References

Rotterdam E, ASRM-Sponsored P. Revised 2003 conse-
nsus on diagnostic criteria and long-term health risks
related to polycystic ovary syndrome (PCOS). Human
Reprod 2004; 19: 41-7.

ESHRE/ASRM, Revised 2003 consensus on diagnostic
criteria and longterm health risks related to polycystic
ovary syndrome. Fertil Steril 2004, 81: 19-25.

Tehrani FR, Simbar M, Tohidi M, Hosseinpanah F,
Azizi F. The prevalence of polycystic ovary syndrome in
a community sample of Iranian population: Iranian
PCOS prevalence study. Reprod Biol Endocrinol 2011;
9: 39.

Fanta M, Cibula D, Vrbikova J. Prevalence of nonclassic
adrenal hyperplasia (NCAH) in hyperandrogenic wom-
en. Gynecol Endocrinol 2008; 24: 154-7.

Azziz R, Sanchez LA, Knochenhauer ES, Moran C,
Lazenby J, Stephens KC, et al. Androgen excess in
women: experience with over 1000 consecutive patients.
J Clin Endocrinol Metab 2004; 89: 453-62.

Gonzalez F, Rote NS, Minium J, Kirwan JP. Increased
activation of nuclear factor kBtriggersinflammation and
insulin resistance in polycystic ovary syndrome. J Clin
Endocrinol Metab 2006; 91: 1508-12.

Piotrowski P, Rzepczynska I, Kwintkiewicz J, Duleba
A, editors. Oxidative stress induces expression of
CYP11A, CYPI17, star and 3 beta HSD in rat theca-
interstitial cells. Journal of the Society for Gynecologic
Investigation; 2005: ELSEVIER SCIENCE INC 360
PARK AVE SOUTH, NEW YORK, NY 10010-1710
USA.

Zirlik A, Abdullah SM, Gerdes N, MacFarlane L, Scho-
nbeck U, Khera A, et al. Interleukin-18, themetabolic
syndrome, and subclinical atherosclerosis: results from
the Dallas Heart Study.Arterioscler Thromb Vasc Biol
2007; 27: 2043-9.

Furtado MV, Rossini AP, Campani RB, Meotti C,
Segatto M, Vietta G, et al. Interleukin-18: anindepen-
dent predictor of cardiovascular events in patients with
acute coronary syndrome after 6months of follow-up.
Coron Artery Dis 2009; 20: 327-31.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

0Sile Gl 5w sl e plle 01531 sla PBMC Lo sl
wadl ale 4wl oS ol i 50 5las 89S 51 IS
Sro siels € cunl Hs088 basne 3350009 2l Wl
3 S sk plea wpdiee Sl Slicaade sladsle
O SANSeS b o SSE paS cnllas (iul3s) 4 50 gl
L A3 aa 50 SKOV3 0¥ o aal (il S50
Vel sad s Ll oLl Gy slagplS sl
o9 Laadas 4 ME) Jlaal Glbdl weas ool b
sl gha oSeslul PCOS )l Less

2 S slagSsule 55 5 ol clagsSsile

sl

0¥ slad sl aales 5 5SS (lose Ol ee (i pd s

Sose s S gladshe b agalse o (laedS 555058

de Jager SC, Kraaijeveld AO, Grauss RW, de Jager W,
Liem SS, van der Hoeven BL, et al. CCL3(MIP-1 alpha)
levels are elevated during acute coronary syndromes and
show strong prognosticpower for future ischemic events.
J Mol Cell Cardiol 2008; 45: 446-52.

Virchow R. Die krankhaftengeschwulste [in German]. 3
vols. Berlin: a hirschwald, 1863—-1865. From demons
and evil spirits to cancer genes. 2000.

Balkwill F, Mantovani A. Inflammation and cancer:
back to Virchow? Lancet 2001; 357: 539-45.
PerwezHussain S, Harris CC. Inflammation and cancer:
an ancient link with novel potentials. Int J Cancer 2007;
121:2373-80.

Hanahan D, Weinberg RA. Hallmarks of cancer: the
next generation. Cell 2011; 144: 646-74.

Hennessy BT, Coleman RL, Markman M. Ovarian
cancer. Lancet 2009; 17: 1371-82.

Dumesic DA, Lobo RA. Cancer risk and PCOS. Steroids
2013; 78: 782-5.

Olsen CM, Green AC, Nagle CM, Jordan SJ, Whiteman
DC, Bain CJ, et al. Epithelial ovarian cancer: testing the
‘androgens hypothesis’. Endocr Relat Cancer 2008; 15:
1061-8.

Schildkraut JM, Schwingl PJ, Bastos E, Evanoff A,
Hughes C. Epithelial ovarian cancer risk among women
with polycystic ovary syndrome. Obstet Gynecol 1996;
88:554-9.

Ferrandina G, Ranelletti F, Lauriola L, Fanfani F, Legge
F, Mottolese M, et al. Cyclooxygenase-2 (COX-2), epid-
ermal growth factor receptor (EGFR), and Her-2/neu
expression in ovarian cancer. Gynecol Oncol 2002; 85:
305-10.

Ozols RF, Bundy BN, Greer BE, Fowler JM, Clarke-
Pearson D, Burger RA, et al. Phase III trial of carbopla-
tinand paclitaxel compared with cisplatin and paclitaxel
inpatients with optimally resected stage III ovarian
cancer: a Gynecologic Oncology Group study, J Clin
Oncol 2003; 21: 3194-200.

Karg KJ, Canellos GP, Griffitth CT, Knapp RC, Parker
LM, Welch WR, et al. Predictive factors for long-term
survival in patients with advanced ovarian cancer,
Gynecol Oncol 1989; 34: 88-93.

du Bois A, Liick HJ, Meier W, Adams HP, Mbus V,
Costa S. A randomized clinical trial of cisplatin/p-


https://ijem.sbmu.ac.ir/article-1-2080-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-07 ]

199D g g — 3l o o (o yladi (A=t (G090

Olpl pangdoilio 9 juyLi9)3 328 (galao ‘Y

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

aclitaxel versus carboplatin/paclitaxel as first line treat
ment of ovarian cancer. J Natl Cancer Inst 2003; 95:
1320-9.

Friedman GD, Skilling JS, Udaltsova NV, Smith LH.
Early symptoms of ovarian cancer: a case—control study
without recall bias. Family practice 2005; 22: 548-53.
Havrilesky LJ, Sanders GD, Kulasingam S, Myers ER,
Reducing ovarian cancer mortality through screening: Is
it possible, and can we afford it? Gynecol Oncol 2008,
111: 179-87.

Riman T, Dickman PW, Nilsson S, Correia N, Nord-
linder H, Magnusson CM, Persson IR, Risk factors for
invasive epithelial ovarian cancer: results from a Sw-
edish casecontrol study. Am J Epidemiol 2002; 156:
363-73.

Dumesic DA, Lobo RA. Cancer risk and PCOS. Steroids
2013; 78: 782-5.

Chittenden BG, Fullerton G, Maheshwari A, Bhattac-
harya S. Polycystic ovary syndrome and the risk of
gynaecological cancer: a systematic review. Reprod Bio
med Online 2009; 19: 398-405.

Poggi A, Zocchi MR. Mechanisms of tumor escape:
role of tumor microenvironment in inducing apoptosis of
cytolytic effector cells. Arch Immunol Ther Exp
(Warsz) 2006; 54: 323-33.

Yannelli JR, Tucker JA, Hidalgo G, Perkins S, Kryscio
R, Hirschowitz EA. Characteristics of PBMC obtained
from leukapheresis products and tumor biopsies of pat-
ients with non-small cell lung cancer. Oncology reports
2009; 22: 1459-71.

Nowak M, Klink M, Glowacka E, Sulowska Z, Kulig A,
Szpakowski M, et al. Production of cytokines during
interaction of peripheral blood mononuclear cells with
autologous ovarian cancer cells or benign ovarian
tumour cells. Scand J Immunol 2010; 71: 91-8.

Lorusso G, Riiegg C. The tumor microenvironment and
its contribution to tumor evolution toward metastasis.
Histochem Cell Biol 2008; 130: 1091-103.

Liotta LA, Kohn EC. The microenvironment of the
tumour—host interface. Nature 2001; 411: 375-9.
Gajewski TF, Schreiber H, Fu Y-X. Innate and adaptive
immune cells in the tumor microenvironment. Nature
Immunology 2013; 14: 1014-22.

Burnette B, Fu Y-X, Weichselbaum RR. The confluence
of radiotherapy and immunotherapy. Front Oncol 2012;
2:3389.

Gajewski TF, Louahed J, Brichard VG. Gene signature
in melanoma associated with clinical activity: a potential
clue to unlock cancer immunotherapy. Cancer J 2010;
16: 399-403.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Nowak M, Klink M, Glowacka E, Sulowska Z, Kulig A,
Szpakowski M, et al. Production of cytokines during
interaction of peripheral blood mononuclear cells with
autologous ovarian cancer cells or benign ovarian
tumour cells. Scand J Immunol 2010; 71: 91-8.

Shi Y, Fan X, Meng W, Deng H, Zhang N, An Z. Enga-
gement of immune effector cells by trastuzumab induces
HER2/ERBB2 downregulation in cancer cells through
STATI activation. Breast Cancer Res 2014; 16: 33.

Lai D, Wang F, Chen Y, Wang C, Liu S, Lu B, et al.
Human ovarian cancer stem-like cells can be efficiently
killed by yo T lymphocytes. Cancer Immunology, Imm-
unotherapy 2012; 61: 979-89.

Lu J, Aggarwal R, Kanji S, Das M, Joseph M, Pompili
V, et al. Human ovarian tumor cells escape v6 T cell
recognition partly by down regulating surface exp-
ression of MICA and limiting cell cycle related molec-
ules. PLoS One 2011; 6: €23348.

Dharma Rao T, Park KJ, Smith-Jones P, Iasonos A,
Linkov I, SoslowRA, et al. Novel monoclonal antibodies
against the proximal (carboxy-terminal)portions of
MUCI16. Appl Immunohistochem Mol Morphol 2010;
18: 462-72.

Bast RC Jr, Spriggs DR. More than a biomarker:
CA125 may contributeto ovarian cancer pathogenesis.
Gynecol Oncol 2011; 121: 429-30.

Rao TD, Rosales N, Spriggs DR. Dual-fluorescence
isogenic high-content screening for MUC16/CA125
selective agents. Molecular cancer therapeutics 2011;
10: 1939-48.

Lau MT, Wong AS, Leung PC. Gonadotropins induce
tumor cell migration and invasion by increasing cyc-
looxygenases expression and prostaglandin E(2) produ-
ction in human ovarian cancer cells. Endocrinology
2010; 151: 2985-93.

Burke F, Relf M, Negus R, Balkwill F. A cytokine
profile of normal and malignant ovary. Cytokine 1996;
8: 578-85.

Rabinovich A, Medina L, Piura B, Segal S, Huleihel M.
Regulation of ovarian carcinoma SKOV-3 cell prolifer-
ation and secretion of MMPs by autocrine IL-6.
Anticancer Res 2007; 27: 267-72.

Tempfer C, Zeisler H, Sliutz G, Haeusler G, Hanzal E,
Kainz C. Serum evaluation of interleukin 6 in ovarian
cancer patients. Gynecologic oncology 1997; 66: 27-30.

Mielczarek-Palacz A, Sikora J, Kondera-Anasz Z, Mick-
iewicz P, Mickiewicz A. Effect of Th1/Th2 cytokine
administration on proinflammatory SKOV-3 cell acti-
vation. 2015.


https://ijem.sbmu.ac.ir/article-1-2080-fa.html

227/Iranian Journal of Endocrinology abd Metalolism Vol 18 No.3 Aug-Sep 2016

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-07 ]

Original Article

The Study of cell Proliferation, TNF-a Cytokine Production
and Expression of CD8 Marker in Peripheral Blood
Lymphocytes of Women with Polycystic Ovary Syndrome
(PCOS) by co-culture with Ovarian Tumor Cell Lines
(SKOV3,A2780)

Hajiaghayi M', Rezayat F', Ghasemi N, Mesdaghi M*, Soleymanian A2, Mosaffa N3, RamezaniTehrani F3

'Department of Immunology, Faculty of Medicine, Shahid Beheshti University of Medical Sciences, 2Department of
Paramedical, Faculty of Medicine, Qazvin University of Medical Sciences,*Reproductive Endocrinology Research
Center, Research Institute for Endocrine Sciences, Shahid Beheshti University of Medical Sciences, Tehran, I.R. Iran

e-mail: yasamaryan@gmail.com

Received: 12/04/2016 Accepted: 01/06/2016

Abstract

Introduction: Polycystic ovarian syndrome (PCOS) is a proinflammatory state that underpins the
development of metabolic aberration and ovarian dysfunction in the disorder. Chronic
inflammation and increased levels of androgens in these patients and their impact on the immune
system, may be able to disrupt antitumor activity and thus increase the risk of developing
malignancies including ovarian cancer. Materials and Methods: Peripheral blood mononuclear
cells of 50 patients with PCOS and healthy controls were purified by Ficoll density gradient
centrifugation. We then measured cell proliferation and concentrations of cytokines TNF-a at
different time intervals (48 and 72 hours) after co-culture of ovarian (SKOV3, A2780) and breast
(MCF-7, MDA-468) tumor cell lines with PBMC in indirect contact of transwell system. Results:
Proliferative response of executive cells during stimulation with tumor cell lines after 48 hours was
not statistically significant between patients and healthy controls. Between the 2 groups,
proliferation rates at the end of 72h were significantly higher than after 48h (P<0.01). The
production of TNF-a in co-culture of A2780 cell lines significantly increased in the patient group in
time compared to the controls (P<0.05). Conclusion: Our findings confirmed that, compared to
healthy individuals low levels of chronic inflammation in patients with PCOS exhibit increased
proliferative response of immune cells and TNF-a levels. An increased risk of cancers in patients
with PCOS however requires investigation of other aspects of anti-tumor responses in vitro, with
larger sample sizes.

Keywords: Polycystic ovarian syndrome, Chronic inflammation, Ovarian tumor cell lines, SKOV3, A2780,
Co-culture
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