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ABSTRACT

Background and Aim: Stress is known to affect many reproductive variables, including
gonadotropins and sex steroid levels. Stressors such as crowding can alter the normal function
of the ovaries, fallopian tubes, and uterine cycles. In the this study, we investigated the effect
of crowding stress on mice oocyte parameters and reproductive organs.

Materials and Methods: Mice were divided into control, low & high- density crowding
stress groups, and kept under stres condition for one month. Superovulation was induced in
the mice in all groups by pregnant mare serum gonadotropin (PMSG) and human chorionic
gonadotropin (hCG). The mice were sacrificed 15 hours after hCG injection. Grade | and 1V
oocytes were stained with the terminal deoxynucleotidyl transferase dUTP nick end labeling
(TUNEL) method after collection and evaluation. Ovarian, fallopian tubes and uterine horns
tissues were evaluated after staining with hematoxylin and eosin (H&E). Data were analyzed
by ANOVA. p-value <0.05 was considered significant.

Results: The number of grade I and the size of grades | and IV oocytes in the high-density
crowding stress group were significantly decreased compared to those in the control group.
The rate of DNA fragmentation of grade | and IV oocytes in the low and high- density
crowding stress groups demonstrated a significant increase compared to that in the control
group. The number of monolayer primary follicles and the height of the fallopian tube
epithelium significantly decreased in the high- density crowding stress group compared to
those in the control group (p<0.05).

Conclusion: Crowding as an environmental stress can affect DNA fragmentation by inducing
irregularities in follicular and oocyte development.

Keywords: Crowding stress, Oocyte, DNA fragmentation, Ovary, Fallopian tube, Uterine
horn

Received: July 29, 2023 Accepted: Nov 15, 2023

How to cite the article: Farzad Rajaei, Fatemeh Sabbaghziarani. Investigation of the Effect of Crowding
Stress on Mice Oocyte Parameters and Reproductive Organs.SJKU 2024;29(1):22-33.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0
(CCBYNC), where it is permissible to download, share, remix, transform, and buildup the work provided it is
properly cited. The work cannot be used commercially without permission from the journal


http://dx.doi.org/10.61186/sjku.29.1.22
http://sjku.muk.ac.ir/article-1-8021-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-01-07 ]

[ DOI: 10.61186/5ku.29.1.22 ]

PRI /11Ce 10 Cuiligasn)l § 3331038 / @ 9 Sy )93 / 9GS (Sibjy eole slSihily ole alas

Sa9% 90 o Ml g SLEIAN g Sk (S ol ) 33 (6L 31 o yius! P (w5
"Gk Ebe bl ! gl o053
28l s S35 e 03 8 Ol en s ins P (S st oOBls SE s b Saiolen ) 5Ky oSy (IS 5 Jshe Dlik S e calid -
R i Z S LRV (R INC P PRS- PRS- B P
oSl s 25 5l 03 8 01l k38 cins (S psbe o8l S5 b slaslen Sl R 0aSinsn (I SUsn 5 ke ikt S e skl -
-6 15 f.sabbagh@qums.ac.ir saba.ziarani95@gmail.com:esss sl oy (st sding 5) Ol a3 s Sizy pole oBiils ( Sy
e a YOOV FYLYOPA S U8 AN S YA MRS Y

He iz S s el 5 s 5 93UE sl a1 e 5 (la ke 1 (S5l 035 0 2 53 il 3BUAR 9 i)
andllan )3 s i 1y ey SLes 2 5 0B A Olads (acb s Slas W15 o 51 ASle 5w s Jalso ol
S gy g e 5 Sl 5 $Sad (s il p (ol e el SISl

Ll b ol 53 ale &0 e a5 e 35 5 657 0S5 L ol il (s (glao s S 4 L e S99 5 9 Slgw
(Pregnant Mare Serum Gonadotropin, ls,L oLisle o s 55518 L Laog S aen 53 s b g Lidks (6,165
V0 5ot 5,18 St ¢S > (Human chorionic gonadotropin, hCG) Ll zix s 5538 s PMSG)
Terminal )_puL;,,L_gut_i;,l,@ﬂ@?;\ﬁlvjlQ)aéuw.,uuthG Gop o el
Gladd o (Olieds slacil . (651655, (deoxynucleotidyl transferase dUTP nick end labeling, TUNEL
5% o3zl ANOVA O 45T 51 .us sﬂ)ﬁ(H&E)w;t,M}:mpéﬂT&n\mr}J sbgls s oMb
s 8 L psp-value < /00 g ls gae o
cjj_?‘\_fg;.'_msét_ijrf‘]_;Lf@b.}j\w_f«#\b}f))lV}l@)Jéuwoj\x‘jl@J)éuwi‘u\&?:lﬁ«élﬂ
SIS L oloa)l ol slaos ;8 53 IV 51 a3 laeSlass 53 DNA Sl 0l 5e . odls (503 me S8l dals
oISk o) el 5 4 oSG adsl slad S sl sy 0L 1 ()l dmn (il 3l Aali 055 a0 o 315507
(PS/00) oL 2alS g 5 B sk 4 dali o5 S 4 s 05l oS5 b 33l it 03 S

Sl Se3S y SIS A8 55 el g bl G b S WIS e Jame et 6 Olge 4 pls ) (S AR
2,135 56 DNA

o> L e JB d olaass DNA KO C- RIS FUN I W Y-S W g WT N g

VEYAIYE: 5 VE YA ol 4Dl Ve Y/0/Vidlie 5o


mailto:saba.ziarani95@gmail.com
http://dx.doi.org/10.61186/sjku.29.1.22
http://sjku.muk.ac.ir/article-1-8021-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-01-07 ]

[ DOI: 10.61186/5ku.29.1.22 ]

) o3yl puyiwl 31 Ly PIE

gonadotropin-releasing hormone, ) s 43t
fb o CRH Lus pe¥6ses 53 (GNRH
Dyeosn a8 0T Jbs 4 5 GNRH & S5 5558
5358 > (luteinizing hormone, LH) oS o 505
F A Slg s s LS, S S Ly
e ) OledS b ads ) gme Ll 5 (i Sladkd g 2l
Olasss 3 St o331 Ale 1 pn al ol g (F-F) S
S g AR S ) s Sl iz s ol d )
o Oliadd 0,505 Al o laial g il Slaes
L Sanl s SIS 6T S
WSS SK S sy e
o= slad sk ;s (Glucocorticoid receptor, GR)
2ol e S edias 0L OlAes 5wk )
5 VA Nl iz sle b 55 Jeud 5 s Shae
Sl Al 5 6 Glad S sl plsl a3 o
3 5 U355 el palie I rmmen (V) 0
iS5 e 0w 3 s JSIB se 5 4 el
g oshie & ol anllas (VU o S ) oSty
S ALl e ol S Olge 4 plesjl

b b (o e e g SOl 5 oSty

h&g;gé‘s&

Dbl gus (SN109

(d‘ji‘ GC;) 6)\) W)A )‘ NMRI oJ\.A 6)}..»: J}A
b sbos) AT s lllul Ll b 53 5 ol &
SAYNY SO0 5 55 a5 2 (o smmbes 4353 YYEY (U
YWRYVNE slal b s 5 ST 5 e a4 53T w2
T LN Py R I PR VAP S NUL I GEAE o
U’l}f; é’:’j’. (a‘}l.c oli.&ﬁ‘) =] 42._..«5 .19#4}3 }.pl>
(AT Ll s b Sl 6,85l Sl e s Aol
A e ey b dals laes 4 Bslas sk 4
o)brsrfbf l; Gab:)‘ U’"J:"‘N‘ c(‘)«.é)\.@.?)ﬁ) mﬂ-;

4ol
e (S5 b 5 Kb canalr S L 0L
oA (D o s (S5 P52 58 oy S Cand
5 Sl ool 5 Sl sy o gible (S5 STl
e 1) (uiel) @i 33 S 550 sbml Gl
das o OLi Slidss (Y LS Cal,s 345 Sl gen
5 Sl DUl sl el o ol S (k5 &S
oz Sl e g5 sla ize I (ol o Dl sl o
el 5 5y 5 iz kS5l (5 393U - sha
gl S o (S5 s 8 oS Gl (Fd)s,ls 2
il 5 Cxls Wb el OMalw I ke
w1 OG54 5 B, OVl b ol 5 slo]
S lgs 1) Jreld 5 Bl g e 258 (SN el S
oy Sl g as LulEl 1 b Sl by Cosae s
.\;-J'\u:ﬁ(u;j\‘afgu@y LS LS gle sl
O 1y @V sl mhaw (A8 (a2 ) (e s
glsl 0o sdxe Slallas ol edle (F)As
5 Seds ks, o Wlesls Ol sl e S
by Comer (S5 RIE 4 el 03 5
s e SIS eas 5 55050 2k LI
(ol ot asld JolS p5b 4 J ST 0t ol 4 S
JU53T 28 58 g o eV gon ST O Juls Ll
L.y (hypothalamic-pituitary-adrenal, HPA)
2 4 el S, 5551 5 s o VG gp ) s
Wasd o b plosfl G L56 u l 21530 4 el
ol B0 b5 4 e HPA ) s s Jld
Glucocorticoids, ) Laus ;Ko 5SS 8 ale Calibes
3FSSS eaSBT ey (GCs
4 (Corticotrophin-releasing hormone, CRH)
s ks LI ol esdle (A)ash e Js5ssS
“ s sV ar Hme SUU Sledl L HPA
-@r__b;:b&s.;)gj,i:}};&&:}u,&ww
oSBT Osey Al (Bl oles S

1€ Cuiigasn)l § (333)9)8 / W § Cany 2)93 / olw)S (Sb)y eole 2lAls (alc alas


http://dx.doi.org/10.61186/sjku.29.1.22
http://sjku.muk.ac.ir/article-1-8021-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-01-07 ]

[ DOI: 10.61186/5ku.29.1.22 ]

PO WG £l aabls

O5G Gmass S eslimal b ol Spse w IV
a9 S s OT (6,5 0511 5 (Coolpix 4500)
Digital Sight DS-).Ls plail 0,855 ,131p 5 51 eslizl L
(L2

DNA cukd owy Slp TUNEL (6 m TS
Ee Y 2)

2 IV sl heSos oslas Obsl 5
-, oS 5 S ) eslizul L DNA oS 0y 8
Terminal ) kb 5w Oljes (el
deoxynucleotidyl transferase (TdT) nick-end
<~ (abeling, TUNEL; Roche, Germany

g3 delg Ve s aeSsw e J 1S5 gl (VM)
« (DNase I; Sigma) LS g s, S 55 2 s
o3 0 5 e gends 4 )3 YA/D (Glos j3 alds Ve Soe
2 LSy (i J S gl s 4,SSIC02
Lds 4SS TAT oLe s fluorescein-dUTP
Sy b K Sen 5 53 edd ILa (glatea
sy ol 4l 55 4 e (Labomed; USA)
Sl (Gl it 3Lkl S 4o gezes 53 LS
OYD [Lil g0 Jsb 55 (FITC) i, g6 Dbl g5 55
Fesb 07y Ll msn Jgb 55 L ka9 esl
CLeSass sl 03,8 & 43 Culg s 5 dd eslinal
s osles DNA ¢S ghyls IV g1 as s
9 P gl Olwss by 3999190 o)y
>3 gL
5 ol Gla-dd sl dadlaass B 5505, 5 my
S35 g Jor BB o SLEL Sl ad
b 4 3L ol 1 (Shandon AS 325) ¢ 55 S L
DN AD Gl Sy Jald) iy b ses a3 Salg o
(H&E) 55 5 oS slen L 5 Ozl (W 5 \F
S s B ekl b e 2 55T
G5 oS S 55 55 s, 3l (Coolpix 4500)
3 Faskl ol gl gl b 43 8 S slas b a

b obmasl ol 5 (e 95 53) a8 55 ise
(B 55 53) o 2 53 gy 035l Lol oS5
GBS 1A Ol ke ik 3 0T gl 055 5 s
Slg 035 Loy 8 amn 53 535 0l &S5 Ll 3 nl o
oS ol 5 S polie I e 5 5 ol 65 51 ey
s

eost Cuds” (owy 9 SI9T 20

AU) sty Vo L YA 5oy s I eSsw &
(Pregnant Mare ,is)b obsle o ms 5 93E

Serum  Gonadotropin, PMSG; Folligon,
d-l5 Vo Cele FA I s Intervet Co., Holland)

(Human chorionic  slul  gis  ms 5sslS
gonadotropin, hCG; Oregon, Intervet Co.,
Colo 10l el Jlio J5s &) 50 4 Holland)
“o e S G 3105 6 S o3I ) ey e ge cay
oo & b 55 a gy 5 S 55 sl
5l ealizul b OIS s Lk azils 5 O g6 (cladl o)
sbdgd 31 Olympus, Japan) s el oSy S
Gl 3l eSS s O Sulg s s e Ol
Modified phosphate-) PB; L o b &y (g stz
Wb 3L 53 e s 6)3TC? (buffered Saline

Ll L Aoy e (Merck, Germany)
CaiS ool ol ¢SKads gla byl oy 8 ann o
oY g ls GLaeKas oS g ol 4 LS )
O3 4 0o Kan Dl 35 5 g S Slad ke 51 (i)
cldshe WL glacss 5 YU ciS) | oas s
(o Keals 35l L 5 (Denuded 00Cytes) s 58
NS w3 § 15 55 (b <t IV ar 3 Ol
o s IV 51 am s gla Ty 86 oS SlacSasy
GLESass 3 Ll dules LSS S 2oled o
Sbdsbe (5T, 5 Sl S |
Sy b Kangy S eslind b (SO sbay g S

ol am s G Sl (gl 5 p sad il Il

a1 Cuiligans)l 9 033)9)8 / @ 9 Cuny )93 / HBws)S ¢ Sibjy eole alSiliily ole alas


http://dx.doi.org/10.61186/sjku.29.1.22
http://sjku.muk.ac.ir/article-1-8021-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-01-07 ]

[ DOI: 10.61186/5ku.29.1.22 ]

o)) o)l pupiwl B Ly Py

Sl g Sl dals Vf (.f\j? Ll ozl
KQNSPRESRESIRY

I Costl ™ (o) 2

IV, @,;Lgu&msa&,i.ﬂ,,ifdu‘\ J.ii):
GreSess 5 beSass S sl .l old esls Ol
duslan y3 5L Vslf\’.gs‘l’*j' u*'J:""“UJ?)’I a3
Locsls (P</00)) (ols gme S2alS aals o5 8 L
w}w\a}fjblvQ))él&&éﬁ}‘v&}‘ﬁ‘}é‘)ﬁ)
I ol etals 0 8 4 Sl 5L (S5 L sl
-6 sl s D sme Sald (Cpoma 55 515 Sae
Jsdor) i odalive baos 8 sl w53 IV 51 asm s sl
0

LSS I P PP ST PSPPI GER PSR Y
Al aals 0 8 L amlis 55 oS 5 sl WS L
(P<t/on) S P/ Cl g a) sl Olas 1y (gyls gae
335 013 b bl ol glaes 8 o T - s
LS oIl i sdalin (g ls e 3D oS
BEREI'S! V:‘JS Lol ozl a)jf 3 IV 4y
(P /00 ¥) Cils (gyls gme ShalS dals 055 b aulie

(Y J}J?):}:J‘)\Ju.’.’u uo);ﬁb&:{gbjui')

o311 5 (L kool (ol b (glodes pula 1) o lls o
5 oo B S5 oSl oY S sl U8
Nikon- 150 p 5 51 eslitul b fes Koo o (Job
sl uimees ¢5 (6,5 o5l Digital Sight DS —L2
305 e 3 &Y S sl G SIS I SIS S

Al led

Sobel o
Gl S e Ol il £ 0 le &g 4 baosls
ANOVA (o)l 51 daesls o gas 32
Sl gme pelaw s ool Fisher , Krauskal-Wallis

A as & L ysp-value <+ /40

Ll

Olesd 039 9 O 039

5 Ok Ojs obe &5 sl Ol Lol adles il
2 3L5 @S5 L eln3l el 05 8 5 boliss
dals 5 oS (ST L b3l ol sl o S L i
S PN P<Y Co g oa) il gl gae il

Glaes S o 35S de sla e &S e 55 (P<2/0F

bs oasss) rdsesS sldsbe 05 dV a3 GlacSass (L1 .09 Pewg o 93 30 Gogw oo Sy slod ) L
.(40X)MQ§~AV..~)MJ)‘\i}uw)}é)}\w}]}a;‘_;hd}le\vf‘ﬂ sbayud @Pduaiﬁx(g,(ZOOX)mo@ur_ﬂ»”t

a1 Cuiligans)) 9 0331918 / @ g Cumy 8)9s / HBws)S (3ib)y eole slEibily ole alas


http://dx.doi.org/10.61186/sjku.29.1.22
http://sjku.muk.ac.ir/article-1-8021-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-01-07 ]

[ DOI: 10.61186/5ku.29.1.22 ]

PV ) gl asble

o
ey | 10 pm

10 pm

b 5T, 5 DNASEl b 0 gl 5S1 51 oy e 287 55 (Call i ygld P98ug Ko 23 00 (Sagw go SSosd (lod Y Jo
Terminal deoxynucleotidyl CLe ;s kel e J 25 55 (0 () 558 o otalin 3,5 4 bl jow <55, 4 DNA s TUNEL
Ot seSass (o ctilods 650TSS, Pl L s Lol ettt lustes Fluorescein-Dutp Lw s ad e 51 & &> dransferase (TdT)

H8) 355 a ocalin 335 4 blo o &S5, o DNA Sl (61,15 Kt (& 5 g o odalin o 3 55, « DNA s

o= 3 sne gl K Ll odd €1l e Sl ol E Kl ) s 4 Lresls JBESK0S S 9 BUIMST § O (39 . v

s I3 gme 5l (NS ‘S.Spu_,'rle:pw\,.;;\wj:,n\éu@f&ﬁ,u@o)w F* o dals gl rf\j:u.w\,.;;\udjzﬂl&m,ﬁ

SBeSoss sluw S A Besesd 5 ol OIS 039 O% 09 b oy 5
IV 458 | 450 b (P5) (r5)
O/8F £ Y/% Ya/f +4/0 O+ E\WA VO EXY R VIV £ YA/X BV
ol o |
Y/5) £ YTV Yo /50 £ \F/AY FANEY/Y PR Y. vvdgay S O
o WIS
a3 o |
O/ £ F/A) YS/OF £\ \ /55 VYA LYV URTERVAV IR VST el i
iyt
*P<./o¥
NS Fp<esey Fp<esey FEED< ey P-value
<oy

el o 151 e 3l il o Kbe oy goo 4 baosls AV g | do 38 (SlEK0S 031051.Y Jgu
oy 8 o s gme Soslis X Aald 5 5L 5 0S5 L alos3l e Slaos 8 o s gme oslis *
e S 1M 5 os (6, 05101 slacSass sl :N WAals 5 oS 0S5 L ol o 2l

(UM) IV 4255 Svesos (HM) | 4 58 Sleos Loy 5~
M/ £ #/Y) AS/Y4 £ \/YY Al
N =4aA N = YA
AY/QY £ F/F0 A/AF £ /¥ PR PR o B PR S o]
N=vy N=y..
AV/OA £ F/Y4 AY/SY £ A/ Y b3 1y b ol (g giwl

a1 Cuiligans)l 9 033)9)8 / @ 9 Cuny )93 / HBws)S ¢ Sibjy eole alSiliily ole alas


http://dx.doi.org/10.61186/sjku.29.1.22
http://sjku.muk.ac.ir/article-1-8021-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-01-07 ]

[ DOI: 10.61186/5ku.29.1.22 ]

o) o3yl pupiwl 31wy PA

N=y.f N=1o-
*P<i/eny
P<eseey
falel (A YIRS

T 9 PPb Vo) Olesi b <0 59398 90 (o
)

o35 il 035 53 4 G Al slad S b sl
Solsiime sb 4 dald 6 8 L anlie 53 5L WST5 L
oy S e cw Sslis Ll (P < v/ee)) il 2als
IS sl 5 4V ST sl (gl S b 03103 55 s gime
andllan sloes 551 eSS gt o 03 305 pir 5 S 3
1 OLE 1y (gl gan o glis

b ols3l ol 038 55 Sl A gl gl plis!
038 505 (S5 L b33l ol 4 i 5L (ST

Ll 6P < v/ev)) Sl 2als (shls ine b 4 dals

P-value
<oz DNA skl oy

LS (o o3ls 0L ¥ S 55 &S ) 5boles
S T 3l Gemsys Ky DNA s lyls
- oaie g a (a3 ¢Ky) L, DNA cusis
53 DNA oS8 0l ¥ Jodsr 4 435 b Ligs
IV 5 (p<e/0) 5Pp<e/oih s 5 ) | am s glaeSss
il os S s (PA/er ) P</aad g w)
S R olasme ssba oS5 0k (ST L sl
ceass 53 DNA coSs Ol 3y dals o5 8
¢S 555 (ST L Sl e il Shey S o | 4z

IV o4 s cbeSass s dwslie ol Ll €395 s jxe

anlllas laoy S 5 P n (s 53 el p il gl £ LS
(F Jgu) bl (g yls gme D55

X( VYIRS SFPISIERgeey

b plm 35l il oo 8 s gme sl i IV g | o 30 (Sldieos 38 DNA cukls ¥ o
N3 g D3l st cdalh 5 oS (S5 ol el (lao s S o o gtan o glis e dals 5 3L 0S5
.oué;,,.T&)éugi&s.sg\,\,;:N)rf,ggjgljsg@l,.glw;.ﬂidm)fﬁ

1V 4> 50 sesoss a5 gsll.hm oy

Ve (V4/87) ICYANA) Bl
N=o1 N=aA

V& () WO ) PR g POl P E S W
N= ¢v N=1.4

YV (OY/07) YE (Y0 ) 15 b ol g gl
N-=¥f. N=y.y

*<a/en N

il OYARE . P-value

P< /v A

Skl QYRS

e Sl Ll ol &1) lne Sl £ 5 Kle & g 4 Laosls, 1> T 9 PP Uy (Oluwst Cdb <O igledign (wi g F Jou
5 S Jl3 gme sl NS gr_f};lw‘vfl):Q@b;jlwﬁﬂléua,f&)\;& gl FF muptﬁ;r_ﬂ;t{@\,.;yw,w‘_;m,f&i
a3 S HM

1€ Cuiigasn)l § (333)9)8 / W § Cany 2)93 / olw)S (Sb)y eole 2lAls (alc alas


http://dx.doi.org/10.61186/sjku.29.1.22
http://sjku.muk.ac.ir/article-1-8021-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-01-07 ]

[ DOI: 10.61186/5ku.29.1.22 ]

Pq 3hh) £bw asbld

Paali o glas sl Pouli ol gl sl o Sl
(HM) > yoglil  (UM) 296 &g 353
YO/ A YA Y¢/FF £ F/FF NSO £ Y00
YY/AF LY/ YE/NY £ F/0 A Y/FY
YY/Xe £ Y/F0 YV/¥Y £ ¥/\Y V/A £\ /87
N.S jle AVAR N.S

O e S2lS 5 (6551 e Sl B IV O 50 ) 90
el addlae OOl e dle ((VA)ULSL 1A
odalie rl:-:)'\ Sl 0 O35 55 G am = Oliases
bl ool gl Sols dy oo 5 4 (V) S
e (ST B Ll gl s 4 il adll
Ol a4 el ol bddl ad Lyl b g aalllas b
It 53 8 5 wlel G 3 S ys @l (6 2
3L el 51 (A6 1 8L 55 5 (6551 o e <O O
R

<o DNA ks 9 B eCosi Cind”

5 eSS sl o 51y Olis Lol asdllas (slaasl
sl @)sdu&@glv\;\&w,l a s e
b dslie 53 5b5 oST15 b alosjl il 058 53 dV
DL W gy 23l 28l g 5 BB 5 5b 4 dali oy S
5,0 o3Il b Lag e £l fily beSasw 457 Llosls
w5 JB Ol 4 S 55 seSss 5s las ok
CoeS 5 SoiS pole el Grmeen (Vo) Cl YL
Ly O Cle o8 (Mdas o 28l 1) beSass
e 03 beSss 53 ool Lt b 53555 o)
Ol 8 4 i b 5 (YV)ASL 555k 5 055
5 S SLeKe W 3 Jmslael 5 sk

ol ()35d o S S iz 3de 5 Wl piman

d Slasy 8 o 31l
PRV Jssisd
. <O adgl SlaY &G adqf oy 5
b Jeded
Sl (Hm)
YF/AQ £ /A0 Y/FA £V /Y Y/ Y £ A/SF Sl
oyl
YY/FY £ ¥ Y/YY £ V/VF YV/EA £ V/YF L3
AP
oyl
a3
YV/AF £ &7+ \V/FEEN/F YV/OF £ ¥/44 =)
AP
ab)
*D</e N.S P-value
S

HPA)W‘.TEJ):JM:}\L;Q@Y}.%))JQJPI
ssoe $lwdlad S e Jbea |y Sliwgen 9 355
o Sl Calie o ol (Lol go) 98 = 5 4 e HPA
e ol s esde 358 s Jsse 55 s CRH (GCs
— 50Vl g 5 gmen SISL O Jles L HPA w51 i
3 0t S S 5T 5 Ay & Ol = 3 50
ST A 57 )l o o S o J ST eSS
o313 0L 5 5,008 o U elas] OBl Coner
Gl L e s Sl i pla 48T el o
(V)58 oo ol Gl g0y 5 5 ploza| SOl
Ol 039 § O 039

23 BOleSS 5 O O)y ol addlae il 4w g |
e 03,8 4 i 345 (S5 L o33l il 0 S
il gobagme S Aals 5 (ST ST L el
Lol 9 Ok Oy il 53l a8 das o Ol 55 s gw )y
O T S M-I E
@B Jlae 53 (MAsL S slib 558 s 4 Sl
Wiy el O Sl e 1 Slew Olles
Sl 55 1) adn 5 Olads (35 5T 5148 Sl 2l
S OF1P)Las o Ol plmsjl Ll i s AR LST

o Sl bOsas 0 w5 mhaw 55 i S AL L5 e

a1 Cuiligans)l 9 033)9)8 / @ 9 Cuny )93 / HBws)S ¢ Sibjy eole alSiliily ole alas


http://dx.doi.org/10.61186/sjku.29.1.22
http://sjku.muk.ac.ir/article-1-8021-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-01-07 ]

[ DOI: 10.61186/5ku.29.1.22 ]

o) ol3)l gyl )31 Ly Wo

L (YV)AS o s IS oy o |y s
S (e Jelge Ay 0 B4 B8 Slllas 4 s
55T sl 530S 5 GCS (ledl gla S 5w dha
23 BOT gy & bl fots pl-jl 51 30 S
oS ¢SS DNA T 5 3o Jolse 5 s cslis
D g dal

3 2L 9 2ol Al laesS Sl Sgldgm
sl lad sSI b sliw S 5ls Ol sl andllas (laosls
ool 03,8 53 o> 44 el gl s WY
b 4 als o5 8 L amlie 55 3L (S5 L sl
ol asdles b Al 5 sl Sl s g
el Aile G il Jol s oS dins 0 OLES Dol
Gas = 5 o6 A Oliess b 5> Sl Wl 5 e
2 o Gladshe 13 GR 5y 5 Las ok 1) o)
38 0es gy ol it 3B okins QL Do 5
Oeoped (8 =N V)Cl i 548wl yo Juadd g
AT Jie A5 Jeedley O35 053 Al L e el
3 GC b plos3l 5 (G2 il (V)38 oo i
Tl plbe RIB1 s das o RIEHD (rpal D)5
iS55 w3 (SIS s s A IS
YYY Jle ya You 5 Kim .0V o 5 1y eSesss
2 adsl s st SIS sl & Lsls Ol
ULl 5 R ol (Dl o Sl el Lyl o
Siom el Jalse 51 (36 Ja5,8 mhaw 2l
L s 53 i 5 ks il oy 4 L3l Calibue
Wlsr s Wasii JSI5 55T W Eoly 5 Josua
33 G Sz pde 5 plaal wgul slaas 4
3l el (V)35 e ol Lo Sla s
e e b (S5 el S Sl ) Ko
anti-Muellerian hormone, ) -y Js Ao Oy
e bl ol el il Sl 8 (AMH
Sl ol il pd 53 AMH b gl 5 50

e il g S S o e sl J ST

23 1 eSS o3l 5 sl JialS Wl e Slalas

S a5 o5l e el laes &
I3 laeSas ;5 DNA oSl &8 505 0l b s
530S 5305 0S5 L bl el slaes 8 3 IV
0323l Rl g BB sb 4 sl os S L alis
S das o Ol Oladss ol asllas mb b
R0 ke Bl (SE WS S ST
5 (AL s S Gladsbe 558 L IS8
ol 4 Lzea G 51E Gladshe 236 o GlaeSisy
b3 b S, S Sk SOG4
Jb G b 5l G515 sde 5o 5smaT oSS
Tumor necrosis factor ) TNF-o oz 055
) SKadw LS SKads sk s s, dsb 5o @lpha
35 Vsl sl )3 el e (YO)dias o ialS
3l b SlnST ST Cand s 5 doles g 5 Sl gon
s S W5 p g 1555,5 S & )b
5 (Reactive oxygen species, ROS) 3.5 Jls
g 3, 3T S Lblowe O1nST| ST (gl pmans
Pl s Jile oy Gy 4 e W5 e ROS
Oxidative Stress, ) s5liwsS| ozl 355 LS
S w53 5 5515 s 55 0T Zel (OS
iS5 ME St e gl al by WY b
S Lol L5 o ROS (YL o 3 5 o S
Maturation or M phase-promoting ) MPF
S5l 4 e oS 255 & i zalS” 4 (factor
Cely OS ar 51 o580 S sin dlawly L &Siss
AL s BUL GbeSss 3 5 pT 5 ke x5
S 5 did el JLL SeSass bl 655
3OS dawly b g nT (S5 ks LOT )
sbdylS (gl sbols (SuSsa der
SlnlS Aol 5 b s 55 o sdliie o 5 oDl st
Gl ys lodes 2B OS I BL LU ,AS s
iS5 S e Wl D ppa S 1L el e

1€ Cuiigasn)l § (333)9)8 / W § Cany 2)93 / olw)S (Sb)y eole 2lAls (alc alas


http://dx.doi.org/10.61186/sjku.29.1.22
http://sjku.muk.ac.ir/article-1-8021-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-01-07 ]

[ DOI: 10.61186/5ku.29.1.22 ]

W 3HL) Ebwo asble

G 5 A5 or ol 1 (BU el &7 ey 0 i 4y
3 093 34 Wgﬂléu(_gujyujb b g sl
hypothalamic-) HPG 5 HPA la, s dex
Aiy a9y p i Ol (pituitary-gonadal
WY G sl Gl S ons 4 SMass Sad SIS B
Gl remen AL wbls o>y el ol Pl
ST el Eel (St ok 4 2 3 IBetl sl
oy dss oS DNA CT Ol 2l s
— ) e s AMH dla 1 S0y 50 Calidee (5la e
5 35S ol G T 53 o5 05 ¢ il 2 5T
S5 5 1) Gl i Ll o Sl sle S s b
d 53 5 SRS 4 gl 3 s ale 0 g
50T gsb5 )l S s Gl e o oy (6 gt

S 5l (658,50 SWSe o (51 SN Is arun 53

EILSECE R o)
Tl L s (S sl o8l ol LS !
D8 A 5 31 oIS e 5 Sl ol plnil YA/YY/ Y+ AVY

gl PRIB B st oak Ol fhn S
L.y (angiotensinogen, AGT) o}yl o 5T
LS o Joee |y S S & s S5, 55 K
221 O il g 5Ty e ol 2B o
55 el Ll il 5 S a ke DS e 2
GBS e lads 5 e 5o T il g 5T sl
Ssde SIS sdsle SaaT 4 e AL
o5 5T 5 AMH = glas o ite (Sian izpes
Sl Gl Sy sl 081 Cul Sas o 5o |l
NDAS” gl 3 Olikasss 0,53 EalS L OG5 sl 1y L
&S s Oy JES Cod OfseilinsT S0 S
5 5 (follicle-stimulating hormone, FSH) J S 5
oS Jla oS g/ 05 ey oS Jlb (a5 3 b
3 U8 e G S g (1835 55 0 gy
S0ldais 53 5 (Y9)s )l i 08 W s (6,108 eSKasw
Yops oS Ob R L Cams pel Lol
angiotensin 1l receptor type 2, ) Il b 557

(V)L o 28l 6t CaS 5 £ (AGTR2

S 5 Ao

é.?l}.o

1. Kim J, You S. High Housing Density-Induced Chronic Stress Diminishes Ovarian Reserve
via Granulosa Cell Apoptosis by Angiotensin Il Overexpression in Mice. Int J Mol Sci.
YOYYXY(V0)ARY

2. Chukwuebuka NB, Emeka OA, Irikefe OS, lju WJ, Godsday O, Temitope O, et al. Stress-
induced morphological changes of ovarian histology in female Wistar rats. Biomed
Pharmacol J. Y+ Y+ ¥(¥). ¥y 7vo

3. Son YL, Ubuka T, Tsutsui K. Regulation of stress response on the hypothalamic-pituitary-
gonadal axis via gonadotropin-inhibitory hormone. Front Neuroendocrinol. Y+ YY; 7¥:) .. 30Y
4. Diaz Pacheco M, Vargas Romero J, Rojas- Maya S, Retana- Marquez S. Effects of
crowding and water restriction stress on creole goat reproduction in the Oaxacan Sierra
Mixteca, Mexico. Reprod Domest Anim . Y «YA;0Y(7):. 98-V VA7

5. Ozawa H. Kisspeptin neurons as an integration center of reproductive regulation:
Observation of reproductive function based on a new concept of reproductive regulatory
nervous system. Reprod Med Biol. Y+YY;Y1(}):e. ) Y¥)4

a1 Cuiligans)l 9 033)9)8 / @ 9 Cuny )93 / HBws)S ¢ Sibjy eole alSiliily ole alas


http://dx.doi.org/10.61186/sjku.29.1.22
http://sjku.muk.ac.ir/article-1-8021-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-01-07 ]

[ DOI: 10.61186/5ku.29.1.22 ]

) o3yl oyl 31 Ly WP

6. Lu W, Huang S, Liu J, Batsuren E, Li G, Wan X, et al. Effects of Group Size on Behavior,
Reproduction, and mRNA Expression in Brains of Brandt’s Voles. Brain Sci.
YOYYY(Y)LY)

7. Suvorov A. Population numbers and reproductive health. Endocrinology.
YaYVV7Y(VY):bgab.) &¥

8. Karin O, Raz M, Tendler A, Bar A, Korem Kohanim Y, Milo T, et al. A new model for the
HPA axis explains dysregulation of stress hormones on the timescale of weeks. Mol Syst Biol
LYYV T(V)e a0

9. Dong Y-z, Zhou F-j, Sun Y-p. Psychological stress is related to a decrease of serum anti-
miullerian hormone level in infertile women. Reprod Biol. Y+ YV;Yo(Y):.¥-)

10. Pankhurst MW. A putative role for anti-Mullerian hormone (AMH) in optimising ovarian
reserve expenditure. J Endocrinol. Y« V;YYY(V):RY-R.Y

11. Whirledge S, Cidlowski JA. A role for glucocorticoids in stress-impaired reproduction:
beyond the hypothalamus and pituitary. Endocrinology. Y+ Y; ¥ (YY) 7A-¥¥o.

12.Yu X, Li Z, Zhao X, Hua L, Liu S, He C, et al. Anti-M&uuml;llerian Hormone Inhibits
FSH-Induced Cumulus Oocyte Complex In Vitro Maturation and Cumulus Expansion in
Mice. Animals. 2022;12(9):1209.

13. Sadeghi M, Chegini R, Sabbaghziarani F, Soleimani P, Ashtarimajelan M, Zafari F.
Investigating the Effect of Atorvastatin on the Rate of Apoptosis in Mouse Oocytes. Cell and
Tissue Journal. 2023;13(4):248-56.

14. Shafiei A, Ehteram H, Akbari H, Kashani MM, Beigi M, Mahabadi JA, et al. The effect of
chronic noise stress on serum levels of cortisol, gonadotropins, and sexual hormones at
implantation time of mice. Comp Clin Path. Y« YV; A¥-Y7:vVv4

15. Calisir M, Yilmaz O, Kolatan HE, Sezgin AK. Effects of litter size and caging on physical
and mental development in rats. Physiol. Behav. 2023;267:114200.

16. Love J, Zelikowsky M. Stress Varies Along the Social Density Continuum. Front. Syst.
Neurosci. 2020;14.

17. Jalali M, Saki G, Sarkaki AR, Karami K, Nasri S. Effect of noise stress on count,
progressive and non-progressive sperm motility, body and genital organ weights of adult male
rats. J. Hum. Reprod. Sci. . Y+ 1Y;8())..¥A

18. Jeong JY, Lee DH, Kang SS. Effects of chronic restraint stress on body weight, food
intake, and hypothalamic gene expressions in mice. Endocrinol Metab. Y+ ¥;YA(¥):.27-YAA
19. Lin EJ, Sun M, Choi EY, Magee D, Stets CW, During MJ. Social overcrowding as a
chronic stress model that increases adiposity in mice. Psychoneuroendocrinology.
2015;51:318-30.

20. Jiang Y, He Y, Pan X, Wang P, Yuan X, Ma B. Advances in Oocyte Maturation In Vivo
and In Vitro in Mammals. Int. J. Mol. Sci.. 2023;24(10):9059.

21. Prasad S, Tiwari M, Pandey AN, Shrivastav TG, Chaube SK. Impact of stress on oocyte
quality and reproductive outcome. J. Biomed. Sci. Y+ 17;.0-YY:)

22. Jeffrey JD, Gilmour KM. Programming of the hypothalamic-pituitary—interrenal axis by
maternal social status in zebrafish (Danio rerio). J. Exp. Biol.. Y+ 7;YY3() V). ¥FY_1vY¥

23. Mileva VR, Gilmour KM, Balshine S. Effects of maternal stress on egg characteristics in
a cooperatively breeding fish. Comp. Biochem. Physiol. Part A Mol. Integr. Physiol.
YOIV 0A()):A-YY

24. Lu J-H, Wang J-Z, Wang H-L, Sui H-S, Liu Y, Li J-J, et al. Damaging effect of cumulus
denudation on rabbit oocytes. Fertil. Steril. Y+ ) +;3Y(8):.vyy-1o7Y

1€ Cuiigasn)l § (333)9)8 / W § Cany 2)93 / olw)S (Sb)y eole 2lAls (alc alas


http://dx.doi.org/10.61186/sjku.29.1.22
http://sjku.muk.ac.ir/article-1-8021-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-01-07 ]

[ DOI: 10.61186/5ku.29.1.22 ]

W 3hl) o asbld

25. Yuan H-J, Li Z-B, Zhao X-Y, Sun G-Y, Wang G-L, Zhao Y-Q, et al. Glucocorticoids
impair oocyte competence and trigger apoptosis of ovarian cells via activating the TNF-a
system. Reproduction. Y«Y+; 7+ ()).. .1 Y4

26. Sun L, Lv H, Wei W, Zhang D, Guan Y. Angiotensin-converting enzyme D/l and
plasminogen activator inhibitor-¥ YG/oG gene polymorphisms are associated with increased
risk of spontaneous abortions in polycystic ovarian syndrome. J. Endocrinol. Invest.
Yoy e AYOYYLVY

27. Pefia O, Palumbo A, Gonzalez-Fernandez R, Hernandez J, Naftolin F, Avila J. Expression
of angiotensin Il type Y(AT)) and angiotensin Il type Y(ATY) receptors in human granulosa-
lutein (GL) cells: correlation with infertility diagnoses. Fertil. Steril. Y+ +;3Y(8):-) 7+

a1 Cuiligans)l 9 033)9)8 / @ 9 Cuny )93 / HBws)S ¢ Sibjy eole alSiliily ole alas


http://dx.doi.org/10.61186/sjku.29.1.22
http://sjku.muk.ac.ir/article-1-8021-fa.html
http://www.tcpdf.org

