[ Downloaded from jssu.ssu.ac.ir on 2025-11-23 ]

[ DOI: 10.18502/ssu.v33i7.19834 ]

VEF1LONY iedl o g6 O3 (Bgho Sl (S pale oIS Lhdgy (oode alo

VEF[ PNV by gyl VP ptpo e oylands duw 3 (om0 099

9 30T 3985 30 HOXALL g HOXALO glagy i
S () oS P ki 33 (559 5L0

ik o 4 .
S A0S (S99 o 30

oy aile Sagiesn oy .l doadss 535009,0 sae Pl S (PCOS) SoiaesS by laess g0 tdoddio
o aites lo agnil o,Shee 5 Jtoadgs ol 4, gl oabibiliz wgis, sl 5l sloslgls HOX
G5 (6l Cudls )50 4o il YL 5 0 vy 0,Sles 5 iz G pljplal o 1y wlal ma HOXA
S s HOXALO 15 e 65,5 siosil oo iS40 5 iy sl HOXALL 5 HOXALO wsile HOXA
Fagl sladsho led 5 oelilliness Job 5o 1) (dsbo 5355 05 Gal SIS AE o) 55m esnl Gindy i
9 0)9).......»‘ Ja.wj.a l.aj.v g_A)j..oda HOXA].]. 9 HOXAlO A..Ss‘o a.)l.o] ‘5...;4.&] 61)4 ‘) ).».ABJJT 9 M\)GA u.....v‘)ﬁ‘
gl & il o Gl LTV &S gloy ((Sael a3z (b5 aAl> e Job o lagl ly g Sgdse mala (g %ie
slogys ol p..Ja..» 50 Pl b cwl (Sow PCOS 4 M ol 5o 6 a,Ll a5 Sl 00l oolo olad Sy o 9>
D on s S AY Sl e ‘).';.,oy,\i] oy Pl ol b as aisl bas e HOXALL 3 HOXAL0

Lo a5 0 9 S aY ol ):.oij ‘;JLJ 5 oS’ 2 HOXALL s HOXALD (slagys cggamme ;o 16 puS domadis
aS |y il (6,9,L0 ol Julge 51 SO wiles oo bays ) la jo DL PCOS o Mes ol o S oo ol (559,L
99590 melas g (J9Uge Slopne 3| 5380 S y0 0ebioe TV w0 P g tegasl (Bpdy palS el
a3b PCOS @ Mie ()l ;8 (6,59,b 35002 sl (g (Siloyo slo gy anmgi sLiSol, wilgs o lagys ool

S o a5 0 0574w, 2555 HOXALL HOXALO : guadS loslg

St by e @ juiew 58 (559,L0 9 yroguiT (32955 ;3 HOXALL g HOXALOD (glagy§ Sidi - cs,43 a5 ssm e (E L)
AVAFATF V) Y 1 FF 55y g dugd S pole olSiils imghy sole aloa

0l daogl o ol ST ol&isls oyl 319 bl Can j 29 51
OAAV AN FDBD: gy G950 PANVINI2I@IAU.AC.IT 2 Suig piSIl Gy 0= V) FVFAFFOS 105805 £(J ganmo iawns 93)


http://dx.doi.org/10.18502/ssu.v33i7.19834 
https://jssu.ssu.ac.ir/article-1-6489-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-23 ]

[ DOI: 10.18502/ssu.v33i7.19834 ]

2555 ;o HOXALL 3 HOXAL0 (sl mge csloo Shae U
pas 5l Jols )5, DMt 5y (eadi s
ok 5o Pt Jds 4 PCOS ()le o yagail (2ndy
b 5910,5 layss ol e

sly HOX lagyy; :(HOX/HOX) wSlgioga slacys
@l b olS 5 b JlE (alelid Medgie,s 5o 5L ol
WLl € 0655 Cugr Lol sleoaiS oo lgie 4y a5
w59, 551 oolgls G HOX (5 o0lgils (VYY) winds
OS5 g A e Sl B a5 ceul et cBlas Ly
B Slgiess slags 5l (29,505 4 bapl )l (i
slaady> ol 4 oladdes )3 lapgiseg)S 59, » 9 W)l
cil aigs a0 HOX o5 cpaiz lass S 15 HOX
Syise S (Sloy g e il T ol o5 Wi oo
ol )3 035 jsbay o,8lee HOX (5 & 5 o
ooll s by ol o saiSTyy ludl HOX (slaasy>
095 WV & daadgs o Jlgs calid 5 (Sxdee Shglgen
ado> ez olusl G 990 50 (OVF) Wedi oo pundli (55l5e
&5, HOXD , HOXC HOXB HOXA e
7p15.2 (HOXA), 1702132 (HOXB), (slapyjpes,s
g e il 12g13.13 (HOXC), 2¢31.1 (HOXD)
() JS2) (N )

ol ez ohes o HOXA (Slstese slags
O Sl (698 e (238 6l &S Wgd e
e Slaial yo fSis b o slaplal (Sadge Caga
slosShos 5l (S ez o 900 me b B - el
Gas slans ole p byl cwl HOX slagyy Lol
JAS ) Jobo ples 5 ©p2lee (el &5 (Swsimly
5 S wShstega (VFN1F) W8 o b S e
HOX (gl o a5 ol o cbli s (g3l i VA
S ol (emsisy LS gl OV IA) ogd e 28l
A5 1) eegogiesr pb 4 DNA & snigd fate adge
aipel sl £l (eig ige Sy (pegdgiess WS o
IS o SaS 500 slay cellad welis a4 Jlasil oyl e

‘f‘f)qfe‘wa)w‘é.wggwo)gé

S sy ladd o yiws ;5 HOXALL s HOXALO (glagy ik

5 yals 5l (S (PCOS) e Ly oylowss p o
Oy 5O OU} QLHO 39 3090 S J)Lo-‘ u.»)JoMc\..:-L..,.u

5b s 1) Cumex 5l asye Ve B0 Lo ,ds a5 cul (5,9,b
ST (asan ol ghe Gl () seses 3
(elgedl & Cunglie (ands (poye Sl (SIglie DY
(PSP o Sles 3 PLST s 4 IS poe
SiPRige 3 e (S sladsSdsd olaw gl
0> SPLmle ohst ) el slas el 5 laess
31 26 655,bL (V-0) witws o yoiew ol ol sla 5z
el olams ol il s o el (6 S8 Sass e
55 ms seenl i@ IS pas s baplaes  odle
(FN) oyl s 555,00 y0 99,5 1,8 PCOS ).ui.iu.?u
sloyge,ee Jols pae Jdo 4 PCOS o S b
& phite NS pue g gyl ohgd (SuSg
3% O9d p) b pglhe (A s 4 e Sl o
G0k e GhalS agail (o3 4 Ml Slas (55
35S 9 Se5 ol (A=) Wl 13 gl by
oz 5l Gl s slacsylo Slml 3 sadST Jelge
Sghogd sloys aiad yiegas] damte YS! 9 PCOS
ol il Jds a4 (HOX/HOX)  SLgtese  slacy; asle
Syye QYT )5 53 2y 9 Skes 5 el p Lo S

ON) wlazs 515 anllla

Ble o @l e S lanl jo ol adllas o

(https://www.ncbi.nlm.nih.gov) NCBI o554 o ole
HOXALL 5 HOXALO (clayys (slooslsnds 5 oolicusl |
o b ol 6y5)l6 5 oy yegail (2985 PCOS
LY-YOLYeor Jlojlond ol iudod g 5)9,0 oYl
55,0 HOXALL § HOXALO (clayys i o,5s,
PCOS ;o ywgail (3pdy pos 5l ol (555, 5 yrags]

Lo slaools 3l glos s acgamme Culys jo diod owyp

O3 (9ot Sloyd = (Sl lods g (S pale oGS Ao


https://www.ncbi.nlm.nih.gov/
http://dx.doi.org/10.18502/ssu.v33i7.19834 
https://jssu.ssu.ac.ir/article-1-6489-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-23 ]

[ DOI: 10.18502/ssu.v33i7.19834 ]

SR &S (9954 oy -

OV YF) WS oo el i @90 WY sl
ol 630 »» HOXALL s HOXALO ilsgen ol cslasSl
slet abor Sl ey bt 5 GRlT Slegile a0 |y oy
5 HOXALD L, (zals oS o o jieguil (50,8kee
Sl s Y e G crse HOXALL
53 HOXAL0 15 (ol jsbas (VY YF) o5 o (65,4l
ol b g pgelidlgasas (o FaY 5l G s
Oglillganms g (plogial ples (YY) cosl @l o>,
bsgs g 0ads Ll (gt SilliSoms b a5 el gyl
Jols anT3 ol 0g e pelas HOXALL 5 HOXALO
ole Gl ECM) sk )1 (S ke 0305 (5Ll
Lo Sy ol 5 IGFBPL 4 PRL Jlgasws (sla,Sili
HOXALD (ys55, (V) YA) sl o ¥y 5l Loy (ool
N b Sonl (MMPS) (S, 5l slaslatiy ngllie i
oS e Sl wile oGS 5 (B3 G S alex
Cdligdy 5 w2l ol (ul S (oo w1 (LIF) (o)
L, ECM) Jsbo )1 oS ile g5kl 0isS (oo o |,
WS (oo Sugh 1) Johe (Saiz g aniSues e
5 Seidgisns] pelis HOXALL (S0 (ggm 3 (V27)
) @0) oean (rl W8S o0 Cugli 1) load JLbinl ud,
Wied (§y900 Jlgdrwd glog il sladsbe g5l sl p &5
56 4 onish Jate ofgn 9 (PRL) (S, waile
ol 2 odle 35 e JyS (IGFBPL) \ oy gl anh 0,
Gl 1 ey s 008 Ly _sliand olge (g jlwdl;
Sl &5 WS o @l 1) aml e 4l ;5 5 a3
(YR) ol die b S0y
Gdsbe  Oaelilgsss 5o Glislb il egdle
lopasilSo b 5 HOXALL 5 HOXALO . olog il
Sglie Log il o ol &l b Lolul a5 spleite  JoSse
50 Bige Y 4 lies ly gl psidil el
Jol 450 50 gy cnl egail padinl o 0,38 o S
Sl e 5 B3 oSl sl Jokoo (Saienz slasSIse
aS 0SS oo peas |, IL-6 g LIF aile (S i SIS

VFof poo it o )lols cdw 9 (ow 0,90

339y SRouisS o plsie 4 HOX (glagys a5 ol |
Skt Ol DNA @ (rngosioge cnl Jlail wisS o Joe
WS o S | s ST b Cemdpmly Ban sl )
15 aliplail SouisS S gl mils  ogdle O ,)V)
s 98kee oo 236 s 4 HOX (lagys e oo
OB Loy cpl Wlad S 1S adlas 5)9e (VLS5 0
3 oy 4 (Jreadyi e 0Sles g drwgs 3 (6597
Ol O3 Y Wls 6500k 5 (T aY egail By
WS glgil 5, Jole wlgi oo HOX o5 pulats yo ks
5 i Gy (093 Ol g ooy wiile ¢ Sl
20L plail slas rial o5igas (g0l 0l slags,lrial 5
FORTARD!
aigs HOXALL 3 HOXALO layj 5 o 55 po5
SSeislshise nled o sete i HOXA/HOXA slagy
S 5 asil gl iz Sl () Jesss oS
& 3lee HOXALL 5 HOXALO (slagys (V) w55 i
) sz ady a5 s HOXA 5 albiss 5auwg oolgils
oBiws (5SS 5 aly o Gl 28 5 S e Salen
slags (V) W)l o Jsb 3 by Juls
h dl Ghols slabisbe @ (njlse s)lre e HOXA
oo agl o HOXAY .l liliny jo aiS o el
oiis Ogl gl 35S 50 9 040 0 Lo (Fallopian tube)
Sogil sload 5 Jlieg) poulinl jo lal ;o HOXALO .s)ls
Sgiia dgama Lagsial 4 o1 ol am 5 298 ol
ole (Cervix) o>, 0,5 podinl 5 sae ;0 HOXALL
5> HOXALS sgioo pl 5o o) a5 55 a2 51 09 o0
sl slagizn (2555 50 5 09iee ke (Vagina) 3l
Ok Ol artier (VY) )l (25 il (Jieads oliws
Y V) ool oals 5,155 o) siegl [0 Loy opl
5 HOXALO (sloys syl caodlo b abad, ,o (Y IS5)
Jsb ) o yesl pdy o Sl (28 HOXALL
S a4 gl (Y0) asS o Wl o5 aY o990

O3 (9ot Sloyd = (Sl lods g (S pale oGS alo


http://dx.doi.org/10.18502/ssu.v33i7.19834 
https://jssu.ssu.ac.ir/article-1-6489-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-23 ]

[ DOI: 10.18502/ssu.v33i7.19834 ]

Slody yregail et po 5 05 oo el | (ol salas 055
2 o ol ol GlegsI (7)) ssdoe iz SuY
Sglite oo TAY 0)95 Job )3 ohghy (Sucl a3 > Jsb
Jsb ,s HOXALL § HOXALD oLy a5 bol j ol
2 45 Sy oo Sl (el Al pe ay ally (Fasl a5 2
O9rwSen 9 Jgolywl S s o Sles o g Jitas & Slas
VYY) wS o e 1) o5 ol ol
B e gl ole pla orub (Sacl a3z Jsb o
5 o, eJgolynl mhaw Gl bl ool s aSs
i ol cel 5 oS o Wl egail rdgs ,uiSS
>z b HOXALD oo 4yl

laid @l w0l 5 o YY) 355 e (6, NESass

Ul

oolel s o &y (i 5B Jsb )0 45 (g tfay 3l U
485 e 5l odd w5 (g twien l> e (nl o 3o
I3l sl b S5 &jg0 9 995 o0 s Il (e )90
6 Lyl 5 HOXALL 3 HOXALO sl a5 e e
9 025 Uiy 0,90 b plejen 45 Gy 00 095 gyl 4 (DS
oealS () Jaax Y ) (YY) YE) cenl o35 aY oy
yp iy B Jsb o HOXALO MRNA b, a5 o
Cawd g S aY (o Sl 4 e Wl oo (Sacld

(V7) 29 559,k plSamsg; (58,

S sy ladd o yiws ;5 HOXALL s HOXALO (glagy ik

97 o Jlail sl pdy Jukinl whv SG skl
oAy ;S sl cel oy nl ol jo IS asis
5 0 o 58 ladins wamsimly lags walis 35k
el o) ool ole e Sl M e Y
Dgdge yegail iy 0 PS5 o>, b, slags,lxial
Fogil (S LS g culies zals L HOXALD Lo ials
05 ol ol sl LN YFX) sediee b 9rkb
G sk slp g o)l (Fal a2 x> b (Soop bl
@litee OMSie L HOXA Lo 0 P! el 5,900
Sl sle esil Silas S w ly ol 5 e0g bade (590l
O Y8) S o i 55 69l Cesdlos
45> g oy 05 des ;0 HOXALL  HOXALO s
oo sl HOXALL 3 HOXALD slagys @ Susls
Sl b a5 wimd o0 lis (Sacld a2 > Job 3 1) by
9 Jj.:é‘f.w‘ ‘uYLﬂf)r‘ GL.QJ.J}J Ko ) e
ol N b oy Giady s ple wd, &S
e 055 yregail (gloosiyS 4y sadgyiml slogge,se

:
N | 5 7p14-15
- : 17q21-22
- j 1291213
: j 1:32
y i
g o e Sy Al G 5

(1 F) HOXD 3 HOXC HOXB . HOXA:uiloass osilejl (cagjges,S ads> bz ;0 HOX slagys ¥4 . Ll HOX 55 slaasss S

\f‘f,@e‘&ﬁha)u‘é.mgwo)gé

O3 9oty Sloyd = (Sl lods g Sy pale oGS alo


http://dx.doi.org/10.18502/ssu.v33i7.19834 
https://jssu.ssu.ac.ir/article-1-6489-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-23 ]

[ DOI: 10.18502/ssu.v33i7.19834 ]

S e &S (S99 5 (v 3

Il Ayl
Fallopian tube
HOXA9

0>, 5> HOXA (slaj ol gloolyle o7 U

Facls 5 2 b ;s HOXALO/HOXALL 5 ol ) Jsir

S9isn Faghil by iS5 5 b el O35l ®S 725556
WS oo Sty R AY 5 eyl nled ol lgacs D rseling 09 5misn s SR
Cadsdy i o led g lgewd slo b IS5 i Joged B-hCG .¢y55035 sl gl =25 Yl
Dy g0 69,8k yagail &Y by 4 e 8)5 e el wdl pals (255 &Y o) Sacls
3 2.51 (P4) 095537 _ g
D ST
1; 209 ——HoxA10 08
L) —— HOXA11 4
3‘9 154  —— Jgsol yiwl (E2) 03 4
3 3
T 1.0 00
g
g 0.5 T T T 0.5
0 12 14 16 28
L 1 1 ]
O-1Y slojg,y) Huisy 518 $IA5 Sazs by 3B
Proliferative phase Ovulation Secretory phase

Facls a5 2 Jsb o HOXALL s HOXALO islos sliss ol & S5

HOXALL ; HOXALOD Jlgio aelass (isldl el a5 e 5 5 6 )08 Sass 0255 Uorlye Jsb 5 (PA) g yisisn 5 (E2) Usedl ol igoysn alss

Sy

VFF o0 it 0oy (s g (w0590 O3 9oty Sloyd = (Sl lods g Sy pale oGS alo


http://dx.doi.org/10.18502/ssu.v33i7.19834 
https://jssu.ssu.ac.ir/article-1-6489-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-23 ]

[ DOI: 10.18502/ssu.v33i7.19834 ]

3 e sl HOXALD a5 ol sals aseine 0,105
pebals ylogail (pleg il (sladshe o 1y S yiiw
Siwrotr PCOS 4, Mo b5 ,0 HOXALO (L oS oo
JoyndS b gaio (Soaan g HDL Jg S mhas b (e
sl LDL  Jgyds 5 (TG) wypudSs5 «(TC) oL
slooge,se HOXALD 0 ls S0 (FFFY)
Sadan glogle)s anwss sl wed pedsilie 5 (a3g
s PCOS L Lo yo Sdglin 5 eady OMSUw Iy
o gy ol ewlel ia Jege sloadl, .ol g
S ie j90 40 1, LQQ" pelais o Pl g Jreadey cudlw
S (g0 A (S )9)b0 5o S
Juwily, HOXALL g HOXALO slocys olo b))
Gglﬁ)')! &l PPV SA NS VS Vi ¥} Oleie as 1y (slooled] 348
~>) G)Lb).;u& Pow o ws) )I oolaw!  aS Wil
L (Hysterosalpingography) HSG 31,5 65 Jlug s
(o>, ywogsl )0 HOXALL 3 HOXALO slays oyl (ial38l
AL amlie yo aisu o d9mr o)L 0L )3 1) i)t
58 skl ohles sRegasl 5o bapys ol Gl el clls
el 5l o Somb P bB jsba HSG el
8l Gl ez BB jsba o ol ol gl HSG
anlllas (F0) 59 HOXALL 5l yiz HOXALO (Lo o8l
ol ogs esns] LSl LY nsls sy a5 ol ol 6,50
gl yo 1, HOXA-11 4 HOXA-10 4 Ly, MRNA
Sguge oo lis A4S was oo b8l oFAY Jle> o
,» PCOS )iy ;o0 HOXA-11 s HOXA-10 slagys oo
TS FERSCHIN X SURPT SRV [< SO [ JO [ RPU
Shlew ;o 1y HOXA-10 5 olo zals sg5 daalllas o 5
(Y wols las Wl 131 b awslas ;0 PCOS o M
L @l w3y 9 Omepgdite a5 w3 e s adsl slaassly
PCOS llew yo 1y yegail o Shae coads J 78 &l joung S

VFof poo it o )lols cdw 9 (ow 0,90

S sy ladd o yiws ;5 HOXALL s HOXALO (glagy ik

9 HOXAL0 by oyl s Sz g PCOS oy bLS

0b5 59 el 6y5)b6 mge Jle 5l S5 PCOS :HOXALL
Oliee s SRl gogFanss Lt (lie PCOS o Mo
HOXALL 5 HOXALO (clayyj (FF) sl oo ials ol
Ol s L PCOS (Y0) wiwe o>, LSa5 ok
L laigr cool Lad,e HOXALL § HOXALO (clayy
Gk 5l 69leS b sl 4 e HOXALOD Lo jois
DS (¥F) Sgd oo yogail o Shoe jo S| ol
2 P Gelidlidems o el b gl o Slee
SV mhw 5 Joko poloe 2S5 (g alen Sl
a by Sheis ol () col Lty ol sl Siles
Sl a2 wh 5 g iS5 ol Job 5o 0 Sgliie Lo
A sywgnl gloasls pals PCOS o (YY) ol
wd S Sl )0 5900 gl oSles 5 wB, ln Sea
HOXALl, HOXALD sy ol alex 5l wisd oo
ey il gemlillis  gbbasls  (FAXR)
(IGFBP-1) V pdewdl as o, ,951 4 oxigd faie
556 wile sagal (apdy Sl glagesisy (19
Lobadye jegail oefign o(LIF) pongd oaS s
GPX3) ¥ slowSlyy 0sbsls 5 PAEP) 550350
56 cos HOXALD ole (Y LFY) col ond 315
2 xS SR sl ohgd wsaSe il slagseee
51, HOXAL0 ol 30,057 o 51 i e s PCOS ;5
Slalllas e RIS Facld a5z i al>ye Job
a3 ke 5 1, yiegai] HOXALD (lo yeais (ganio
bais g (T )8 CaSld (StnS Gy Dl oo
oddlive @dl oS4y JJo Wil oo a5 Wlosls lis |, S
4 Canl oad ools plis (FY) wil ollew ol 4o oad
wbor Gl PCOS jo Clil a5 (Sgay98 «(y9 yimgins
S2alS 15gleil S sla sl ,o |, HOXALD olo logiies
dsilio b aizen HOXALO ol ials (FF) ans o

OSon g Sl o o ¢ JgyadS 7w o900 ] (oanb g
556 PCOS & Se U 0 aed 5 Lilbgy 5 ol

O3 (9ot Sloyd = (Sl lods g (S pale oGS Ao


http://dx.doi.org/10.18502/ssu.v33i7.19834 
https://jssu.ssu.ac.ir/article-1-6489-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-23 ]

[ DOI: 10.18502/ssu.v33i7.19834 ]

SR &S (9954 oy -

Sl (s gy allie cpl jo aS goain Slllas s
5 52le5 o555 o |, HOXALL 5 HOXALO slasys il
ol oo Li5 (5 555k 0550 ) ohusar yresuil o Sles
Seogorse b o5 G sba ol ol & 5 59
>y )3 9o @AS Gereden 9 Oigrel iz
p) 45 (Gloj 1k, o0 093 ol 4 (Sacl aS iz (b5
5 HOXALO il oolel pu> 54y sl b
& eyiagal iy 5 b, olS (slmoniS palazs HOXALL
6y o] cenlie by Aites nFAY Jsb o ok
9,k b gl elats jo Pt 5 col (55908 350 5ok
Wl n T ) S el L ) VDS
(elplo ol PCOS 4 S o )lews 0 559,00 Jgime
S5 0 ke by cnl Gle 6o (o) 5 S5 lgise
asly wo)ls (285 PCOS Sujglsnsedsily slopmilSe 2
atis slp ogill Gy Sl S plprear Wl
OMSlae sl (Bao > b oS aY OS] Ko
ol 5 38 165 b oos] Sldllas 0,5 )18 axg5 0,50 loyo
loigey90 4 yiogail gl sjlwatege s HOXA lagyy ol
Siak oo $lr 1) 6550 5 W Sloyd 6o e wlsi oo
5k 21,8 PCOS w e b 50
dog,l axly ¢ oDl ol3T olZisls t Jlo ol

.0)‘..\3 Sg=>g :Cél.'».o )Q L’b)l&‘;

Sl B o g adS Alie ilpg g 5,50 el [

R :.‘o

‘f‘f)qfe‘we)uw.wggwo)’é

Gy o e slgs ol s HOXALD (5 j5isesn
>L._..a UL’) g (fV) Cnl o‘).o..ﬁ uaJﬁ»MJ‘ &ia.a.jl.aia.u) 9 ).».95..\41
Sl b slegul slo Jsb 0 HOXALO oL, PCOS o
b Gl Gleyd 5l 8 ol e b dolie )0 e )it
..\4‘94‘59 (VDR) 09.‘> OAJ)..j k}t).‘o )l D w—ﬂlﬂ-’g (?/\)
SSon 45 3,135 5l egwil ;o HOXALO Ly Lois
sl e a5 PCOS o5 M (b ioadss ol 5 ol
S 2,8 (Ol Ovulation Induction) (5,138 Sz
D by 5YL o a5 ams o lis ladllas .o,05 56
a5 PCOS (hles 5o o)l 5 54y (i osdll
D) 3,105 o il WS e 8 IS Wl o
O Oyge 4o ol sleosls wezg ol L (VP FQ
Se>g S aY 0 HOXALL s HOXALD slayys Jlexs!
HOXA- 3 HOXA-10 ;Ls a5 wlosls 3,155 51 (S5 w0,k
AYV.OV) 09 so (o 5aY 0,90 Job j0 ialidl 4y ;o 11
(OY) 150,55 ouslive (6 pdd g LUl Kan g 5 (WSe
&My ;0 HOXALOD (Lo 050 50 5 caBline glaazil
oy pn pogail Sl oaioyd pIS5 L aS 0l 092 fZegai]
Ll 90,90 ;0 (o5 db leosls a5 04d 0
275 Olidd 1o 0439 yiegasl 6 e L HOXALO
sbwl jo 0) rl Ole (el &5 aeoee GlaS zedy @
sl o slacusgame Jdo 4 Q) o)ls & o e
SMmd 3 HOXALD (5 136 (liee (Slse 5 Sl

O3 9oty Sloyd = (Sl lods g Sy pale oGS alo


http://dx.doi.org/10.18502/ssu.v33i7.19834 
https://jssu.ssu.ac.ir/article-1-6489-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-23 ]

[ DOI: 10.18502/ssu.v33i7.19834 ]

S sy ladd o yiiws ;5 HOXALL s HOXALO (glagy ik

1-Tay CT, Garrad R, Mousa A, Bahri M, Joham A,
Teede H. Polycystic Ovary Syndrome (PCOS):
International  Collaboration to  Translate
Evidence and Guide Future Research. J
Endocrinol 2023; 257(3): €220232.

2-Yavuz O, Akdoner A, Mankan KA, Giindogan K,
Okyay RE, Dogan OE. Evaluation of the
Incidence of Congenital Uterine Anomalies in
Polycystic Ovarian Syndrome: Tertiary Center
Experience. Front Med 2025; 12: 1582100.

3-Azziz R, Woods KS, Reyna R, Key TJ,
Knochenhauer ES, Yildiz BO. The Prevalence
and Features of the Polycystic Ovary Syndrome
in an Unselected Population. J Clin Endocrinol
Metab 2004; 89(6): 2745-9.

4-Bostani RJ, Kohneshahri MP. Polycystic Ovarian
Syndrome: Clinical Features, Genetics of
Disease, and Diagnosis Criteria. JSSU 2021;
29(6): 3785-810. [Persian]

5-Ghafari A, Maftoohi M, Samarin ME, Barani S,
Banimohammad M, Samie R. The Last Update
on Polycystic Ovary Syndrome (PCOS),
Diagnosis Criteria, and Novel Treatment.
Endocrine and Metabolic Sci 2025; 17: 100228.

6-Piltonen T, Chen J, Khatun M, Kangasniemi M,
Liakka A, Spitzer T, et al. Endometrial Stromal
Fibroblasts from Women with Polycystic Ovary
Syndrome Have Impaired Progesterone-
Mediated Decidualization, Aberrant Cytokine
Profiles and Promote Enhanced Immune Cell
Migration in Vitro. Human Reprod 2015; 30(5):
1203-15.

\f‘f,@e‘ma)u‘é.mgwo)gé

7-Giudice LC. Endometrium in PCOS:
Implantation and Predisposition to Endocrine
CA. Best Pract Res Clin Endocrinol Metab 2006;
20(2): 235-44.

8-Barry JA, Azizia MM, Hardiman PJ. Risk of
Endometrial, Ovarian and Breast Cancer in
Women with Polycystic Ovary Syndrome: A
Systematic Review and Meta-Analysis. Hum
Reprod Update 2014; 20(5): 748-58.

9-Agarwal R, Stanczyk FZ, Mandelbaum R,
Paulson RJ, McGinnis LK, Winer SA. Prevalence
of Endometrial Hyperplasia and Carcinoma in
Women with Polycystic Ovarian Syndrome. F&S
Reports 2025; 6(3): 394-8.

10-Anania C. The PCOS-Endometrial Cell Atlas.
Nature Genetics 2025; 57(4): 774.

11-Du H, Taylor HS. The Role of Hox Genes in
Female Reproductive Tract Development, Adult
Function, And Fertility. Cold Spring Harb
Perspect Med 2016; 6(1): a023002.

12-Taylor HS. The Role of HOX Genes in the
Development and Function of the Female
Reproductive Tract. Semin Reprod Med
2000;18(1):81-9.

13-Fang W, Li K, Ma S, Wei F, Hu Y. Natural
Selection and Convergent Evolution of the HOX
Gene Family in Carnivora. Front Ecol Evol
2023; 11: 1107034.

14-Wang L, Cao L, Sun H, Wang J. Role of
HOXAL-4 in the Development of Genetic and

Malignant Diseases. Biomarker Res 2024; 12.

O3 9oty Sloyd = (Sl lods g Sy pale oGS alo


http://dx.doi.org/10.18502/ssu.v33i7.19834 
https://jssu.ssu.ac.ir/article-1-6489-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-23 ]

[ DOI: 10.18502/ssu.v33i7.19834 ]

SR &S (9954 oy -

15-Mallo M. Reassessing the Role of Hox Genes
during Vertebrate Development and Evolution.
Trends Genet 2018; 34(3): 209-17.

16-McGinnis W, Levine M. A Blueprint Most
Wonderful,  the Homeobox  Discovery.
Development 2024; 151(6): dev202512.

17-McGinnis W, Krumlauf R. Homeobox Genes
and Axial Patterning. Cell 1992; 68(2): 283-302.

18-Duverger O, Morasso MI. Role of Homeobox
Genes in the Patterning, Specification, and
Differentiation of Ectodermal Appendages in
Mammals. J Cell Physiol 2008; 216(2): 337-46.

19-Makker A, Goel MM, Nigam D, Bhatia V ,
Mahdi AA, Das V, et al. Endometrial Expression
of Homeobox Genes and Cell Adhesion
Molecules in Infertile Women with Intramural
Fibroids During Window of Implantation.
Reprod Sci 2017; 24(3): 435-44.

20-He B, Ni ZI, Kong Sb, Lu Jh, Wang Hb.
Homeobox Genes for Embryo Implantation:
From Mouse to Human. Animal Model Exp Med
2018; 1(1): 14-22.

21-Daftary GS, Taylor HS. Endocrine Regulation
of HOX Genes. Endocr Rev 2006; 27(4): 331-55.

22-Taylor HS, Vanden Heuvel GB, Igarashi P. A
Conserved Hox Axis in the Mouse and Human
Female Reproductive System: Late
Establishment and Persistent Adult Expression
of the Hoxa Cluster Genes. Biol Reprod 1997;
57(6): 1338-45.

23-Ashary N, Laheri S, Modi D. Homeobox Genes

in  Endometrium: From Development to

VFof poo it o )lols cdw 9 (ow 0,90

Decidualization. Int J Dev Biol 2020; 64(1-2-3):
227-37.

24-Pirlog L-M, Patrascanu A-A, Ona M-D, Catana
A, Rotar IC. HOXA10 and HOXA11 in Human
Endometrial Benign Disorders: Unraveling
Molecular Pathways and their Impact on
Reproduction. Biomolecules 2025; 15(4): 563.

25-Xu B, Geerts D, Bu Z, Ai J, Jin L, Li Y, et al.
Regulation of Endometrial Receptivity by the
Highly Expressed HOXA9, HOXAl1l and
HOXD10 HOX-Class Homeohox Genes. Hum
Reprod 2014; 29(4): 781-90.

26-Ekanayake DL, Matopolska MM, Schwarz T,
Tuz R, Bartlewski PM. The Roles and
Expression of HOXA/Hoxal0 Gene: A
Prospective Marker of Mammalian Female
Fertility? Reprod Biol 2022; 22(2): 100647.

27-Lu Z, Hardt J, Kim J. Global Analysis of Genes
Regulated by HOXA10 in Decidualization
Reveals a Role in Cell Proliferation. Mol Hum
Reprod 2008; 14(6): 357-66.

28-Hou L, Xu B, Mohankumar KM, Goffin V,
Perry JK, Lobie PE, et al. The Prolactin Receptor
Mediates HOXA1-Stimulated Oncogenicity in
Mammary Carcinoma Cells. Int J Oncol 2012;
41(6): 2285-95.

29-Bi Y, Huang W, Yuan L, Chen S, Liao S, Fu X,
et al. HOXA10 Improves Endometrial
Receptivity by Upregulating E-Cadherin. Biol
Reprod 2022; 106(5): 992-9.

30-Zanatta A, Rocha AM, Carvalho FM, Pereira
RM, Taylor HS, Motta EL, et al. The Role of the
Hoxal0/HOXA10 Gene in the Etiology of
Endometriosis and Its Related Infertility: A

O3 (9ot Sloyd = (Sl lods g (S pale oGS alo


http://dx.doi.org/10.18502/ssu.v33i7.19834 
https://jssu.ssu.ac.ir/article-1-6489-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-23 ]

[ DOI: 10.18502/ssu.v33i7.19834 ]

Review. J Assist Reprod Genet 2010; 27(12): 701-
10.

31- Taylor HS, Arici A, Olive D, lgarashi P. HOXA10
is Expressed in Response to Sex Steroids at the
Time of Implantation in the Human
Endometrium. J Clin Invest 1998; 101(7): 1379-84.

32-Benson GV, Lim H, Paria B, Satokata I, Dey SK,
Maas RL. Mechanisms of Reduced Fertility in
Hoxa-10 Mutant Mice: Uterine Homeosis and
Loss of Maternal Hoxa-10 Expression.
Development 1996; 122(9): 2687-96.

33-Blitek A, Kiewisz J, Waclawik A, Kaczmarek
MM, Ziecik AJ. Effect of Steroids on HOXA10
Mrna and Protein Expression and Prostaglandin
Production in the Porcine Endometrium. J Reprod
Develop 2010; 56(6): 643-8.

34-Kara M, Ozcan SS, Aran T, Kara O, Yilmaz N.
Evaluation of Endometrial Receptivity by
Measuring HOXA-10, HOXA-11, and Leukemia
Inhibitory Factor Expression in Patients with
Polycystic Ovary Syndrome. Gynecol Minim
Invasive Ther 2019; 8(3): 118-22.

35-Mishra A, Modi D. Role of HOXA10 in
Pathologies of the Endometrium. Rev Endocr
Metab Disord 2025; 26(1): 81-96 .

36-Connell M, Owen C, Segars J. Genetic
Syndromes and Genes Involved in the
Development of the Female Reproductive Tract:
A Possible Role for Gene Therapy. J Genet
Syndr Gene Ther 2013; 4: 127.

37-Bellver J, Simon C. Implantation Failure of
Endometrial Origin: What is New? Curr Opin
Obstet Gynecol 2018; 30(4): 229-36.

VFof poo it o )lols cdw 9 (ow 0,90

S sy ladd o yiws ;5 HOXALL s HOXALO (glagy ik

38-Senturk S, Celik O, Dalkilic S, Hatirnaz S, Celik
N, Unlu C, et al. Laparoscopic Ovarian Drilling
Improves  Endometrial Homeobox  Gene
Expression in PCOS. Reprod Sci 2020; 27(2):
675-80.

39-Cermik D, Selam B, Taylor HS. Regulation of
HOXA-10 Expression by Testosterone in Vitro
and in the Endometrium of Patients with
Polycystic Ovary Syndrome. J Clin Endocrinol
Metabol 2003; 88(1): 238-43.

40-Piltonen TT. Polycystic Ovary Syndrome:
Endometrial Markers. Best Practice Res Clin
Obstet Gynaecol 2016; 37: 66-79.

41-Savaris RF, Groll JM, Young SL, DeMayo FJ,
Jeong JW, Hamilton AE, et al. Progesterone
Resistance in PCOS Endometrium: A
Microarray Analysis in Clomiphene Citrate-
Treated and Artificial Menstrual Cycles. J Clin
Endocrinol Metab 2011; 96(6): 1737-46.

42-Yu M, Tang J, Huang Y, Guo C, Du P, Li N,
et al. HOXA10 Regulates the Synthesis of
Cholesterol in Endometrial Stromal Cells.
Front Endocrinol 2022; 13: 852671.

43-He H, Li T, Yin D, Liu R, Chen Q, Wang J, et
al. HOXA10 Expression is Decreased by
Testosterone in Luteinized Granulosa Cells in
Vitro. Mol Med Rep 2012; 6(1): 51-6.

44-Liu Z, Guo Y, Lian F, Wang K, Sun Z, Wang
Y, et al. Expression of HOXA10 Gene in
Women with Polycystic Ovarian Syndrome
and Its Correlation Analysis with Lipid
Metabolism. Minerva Endocrinol 2019; 44(4):
413-5.

O3 9oty Sloyd = (Sl lods g Sy pale oGS alo


http://dx.doi.org/10.18502/ssu.v33i7.19834 
https://jssu.ssu.ac.ir/article-1-6489-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-23 ]

[ DOI: 10.18502/ssu.v33i7.19834 ]

SR &S (9954 oy -

45-Ozdemir F, Demir MB, Kutuk S, Karaman E,
Muderris Il, Celik O, et al. Impact of
Hysterosalpingography on Endometrial HOXA-
10 and HOXA-11 Mrna Expression: A Clinical
Trial. Medicine (Baltimore) 2025; 104(19):
e42393.

46-Celik O, Unlu C, Otlu B, Celik N, Caliskan E.
Laparoscopic Endometrioma Resection
Increases Peri-Implantation Endometrial
HOXA-10 and HOXA-11 Mrna Expression.
Fertil Steril 2015; 104(2): 356-65.

47-Garcia-Gomez E, GOmez-Viais YI, Cruz-
Aranda MM, Martinez-Razo LD, Reyes-Mayoral
C, Ibarra-Gonzélez L, et al. The Effect of
Metformin and Carbohydrate-Controlled Diet
on DNA Methylation and Gene Expression in
the Endometrium of Women with Polycystic
Ovary Syndrome. Int J Molecular Sci 2023;
24(7): 6857.

48-Ohara M, Yoshida-Komiya H, Ono-Okutsu M,
Yamaguchi-lto A, Takahashi T, Fujimori K.
Metformin Reduces Androgen Receptor and
Upregulates Homeobox A10 Expression in
Uterine Endometrium in Women with Polycystic
Ovary Syndrome. Reprod Biol Endocrinol 2021;
19(1): 77.

VFof poo it o )lols cdw 9 (ow 0,90

49-Shilpasree A, Kulkarni VB, Shetty P, Bargale A,
Goni M, Oli A, et al. Induction of Endometrial
HOXA 10 Gene Expression by Vitamin D and
Its Possible Influence on Reproductive Outcome
of PCOS Patients Undergoing Ovulation
Induction Procedure. Indian J Endocrinol Metab
2022; 26(3): 252-8.

50-Wang K, Dong F, Ma S, Bu Z. The Association
between Vitamin D Deficiency and Clinical
Pregnancy Rate in IVF Patients with Different
Ages. Front Endocrinol (Lausanne) 2025; 15:
1485238.

51-Skrzypczak J, Wirstlein P, Mikolajczyk M.
Could the Defects in the Endometrial
Extracellular Matrix During the Implantation
Be a Cause for Impaired Fertility? Am J Reprod
Immunol 2007; 57(1): 40-8.

52-Kao L, Tulac S, Lobo Sa, Imani B, Yang J,
Germeyer A, et al. Global Gene Profiling in Human
Endometrium During the Window of Implantation.
Endocrinology 2002; 143(6): 2119-38.

53-Zhong G, Wang Y, Liu X. Expression of
HOXA10 in Endometrial Hyperplasia and
Adenocarcinoma and Regulation by Sex
Hormones in Vitro. Int J Gynecological Cancer

2011; 21(5): 800-5.

O3 (9ot Sloyd = (Sl lods g (S pale oGS alo


http://dx.doi.org/10.18502/ssu.v33i7.19834 
https://jssu.ssu.ac.ir/article-1-6489-en.html

Journal of Shahid Sadoughi University of Medical Sciences Received: 3 Aug 2025
Vol 33| NO 7 | Sep 2025 Accepted: 8 Sep 2017

[ Downloaded from jssu.ssu.ac.ir on 2025-11-23 ]

[ DOI: 10.18502/ssu.v33i7.19834 ]

Role of HOXA10 and HOXA11 Genes in Endometrial Development and
Infertility in the Polycystic Ovary Syndrome

Maryam Parvini Kohneh Shahri™

Introduction: Polycystic ovary syndrome (PCOS) is a reproductive endocrine disorder. Homeotic

genes like HOX genes, a group of conserved transcription factors, are essential for the development of
the reproductive tract and the functioning of the endometrium. The HOXA genes play essential roles in
embryo organogenesis and the functioning of the adult uterine. Regarding reproductive health, HOXA
genes such as HOXA10 and HOXA11 are crucial for endometrial receptivity and implantation. The
HOXA10 gene is a vital element in embryo implantation, endometrial receptivity, uterine biogenesis,
and immune regulation in the adult uterus. It promotes cell growth during decidualization and the
maturation of endometrial cells, making the endometrium for implantation. HOXA10 and HOXA11 are
dynamically regulated by estrogen and progesterone, showing peak expression during the secretory
phase of the menstrual cycle when implantation occurs. Research has shown that infertility in women
with PCOS can be associated with the dysregulation of the HOXA10 and HOXA11 genes, resulting in
implantation failure due to disrupted endometrial receptivity.

Conclusion: Collectively, the HOXA10 and HOXAL11l genes are crucial for the endometrium for
implantation and thus maintaining fertility. In women afflicted with PCQOS, the dysregulation of these
genes might significantly contribute to infertility by causing decreased endometrial receptivity and
impaired implantation processes. A thorough comprehension of the molecular pathways and hormonal
regulation of these genes could pave the way for the development of novel therapeutic strategies
focused on improving fertility outcomes for patients with PCOS.
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