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fragmentation score; FSH, Follicle- stimulating hormone; HGC, granulosa cells; ICSI, intracytoplasmic sperm injection; MII, Metaphase II; PCOS, Polycystic Ovarian

Syndrome

Tehran Univ Med J (TUMJ) 2025 March;82(12):895-909

http://tumj.tums.ac.ir


https://journals.tums.ac.ir/tumj/article-1-13448-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

OLKas 5 plll ssin abli A

3 oty il el 4oty 2l SYlie

0L oSl (sl S0 S (G S0
YYO = sl ¥ = olaws

l ,

65555 ol j90 B3 § s YL
WE = sl

y
oSy 5 Olgis ool o (6,500,8 Yl
F = oo

Wi JalS e bl 53 0 (sasy s YIS
¥4 = ol

Oste gy e o 8l YL
YV = ol

| o pl 5950 43 399 || Lulpd 5= | | Yo (5, SIL 4 | | 4yl (ot |

M{LEJJJ}GQQYLEJ S99 X9y u:«._l‘Lu A Js&

s s ety S S sl il e
Er BPA VL Clle L 0L oS 58 (55 ppamen adlas
ol ool Sla il Sl s S w s ) B S Sl Sl
5> OF il W ek 5 BPA oS jasaed (koS
agrlse Conpnl gluaidb 4 Cl (S oS s sl glad el
OB soyee Comar & mll ndipand (rmmen 050 s
Mss 53 5550 IVF Oleys s 065 ol Ll i Wsas Slsk
J083 3k oS ke sl e OLKes 5 Petro
Y+ 45|, BPA du= 3l (Endocrine-disrupting chemicals, EDCs)
514 adlae cpl 35S e n U3k 53 ART o lay
(Gas chromatography— > _zewcib-38 315 5y S
C’L’ A oslizwl BPA o (g1, mass spectrometry, GC-MS)
CLB TS oML Los ;3 LEDC YL lea.w aS sls OLES

Sl oles YV clS L i JSS5 Jlesl el

Ll pol sbar Aib ol jan eSS kS s Il L e
o S sdalie b AW 25 5 BPA Chl e Sae
Spdows |y alad (g S amt Ol anllas b (ol 4ges o
S 555 42 BPA (5, So3lhil & 015 o O &8 LS 5l Ll 3 S
s a8 5,8 oyl S BPA gl 4 (Ul (S350 02 Olysa)
Tl e agrlpe L5 52 s

Sl S 03 88 sy » ladlae s OLKea 5 Bloom
Gk 5 pw BPA Chle o byl A el s IVF s
ShaS G opl 02 LS LUl Oless o 0 S5
S555 % BPA (s, Seslul sl HPLC-CoulArray s,
(-J:_.n o8 L BPA &5 sl oL Lacsls s ol eslinad
Lot oLl lacess sliad b (bLi 1 Ll el oS e Jsasl 2ol
(Follicle- JsSJ 35 S e 030,58 dile s o 3 (sla el
Antral ) JI J:JT sd ;\:J s sldxS 4 stimulating hormone, FSH)
caxIUas ol s Ll dax 31 .05 sdaline (follicle count, AFC
Lyl s B85 8 5 esliad 5550 il s VU Conle
e ol ol b s badised o 5 Sl 68 S Sl S 450
T e s G ol kool (Slags s ] 4 503 o

) Yoy s 6,50 adlkes s O, Kes 5 Bloom
CoiS Gl atls  BPA L agrlse 30 o el s IVE Oloys
oo Oles b &555 5 2 BPA (5, Se3lul L3S ) p |y
L Olsye agrlse 45 sls 0L mls A3 bl HPLC-CoulArray
olBl s e sladsle sl als L (0l 4 5) BPA
Szt b 6 1 Bl al 0L Snsi 2 o jes O gl 3
adlles ol glacysgdee 1 sls o el CoiS » BPA
e slaediS s 36 Szl (oS g0 e 4 Ol s
zl b e gl 53 BPA i SS el ple 5 odiid xS
T3 93 o gl Oljen SLobadl= pl s S oLl JS 5
s Sash ol g b

e YTV oo, p Sedul glanllas 53 OlKas s Ehrlich
sbaaly 5 o103 BPA chle - LUl oK el 0b3 53 IVF
@iy sy b BPA (8ol S nn st
BPA VU o slaw 45 55 0L gl s plnil mle 1S 5les S

Pl AW 5 el Wl eSS sl ials L sulal

e AEATD T oy las A 0,30 ) FoF diios] (3 (i posle olCtilsy o Sy ouSiils dloeo


https://journals.tums.ac.ir/tumj/article-1-13448-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

A\ ool Ko slags s 5ls 5 T pidens

o A plebs oY ng/ml esels U L bl g Ao
L Olsye ol BPA clle [alsil odiS isdses Jalye e
2GR0 Wy ki ppdl Sl s chl ol el
A edalin G g2l W 0 U CLS) S e L sl gl
skd S5 aallae D abai Olgea o glrar sl 5l eslizad
Lol 2aS s opl 03 bases (Sol Jlaasl S 1o
pde 5 agmlye b3l ln Llsl €ges S L Sl eslial J-
Glacadgdous Sl ol ohS o Jhe Jase else ple o)
M Gt ol
A el 3 i,k a3 1V0 (gas p slandlas s OLKea 4 Lathi
L oeer bl Sl 5 golasl Llsl 53 e BPA clals 1 iy
A bl GC-MS. 318 5oy S LBPA (5, So3ll s S )
et 5L sle 4558 BPA VL 4 jlen oS 5l 0L il
allas pl 58 LG 5l g olen adb il 5 ASsh g slalein
o 3 (b LIl 52) (S0 s ol sdudle; & OIS e
ot pde J b s S el Sy wls Ll s agr e
53 BPA cllé g0 a5 EDCs sl ple b Olojen agrlse
L S 5SS Wpes A0l 5 Olabl pde 5 L slad sas
T Sasg nl e Slatassdene Sl i S e o 2y
05 WA s, » ladlas s O, 5 Minguez-Alarcon
V5 G me LT &S Ws S oy oKl G5ty 53 IVF o
S s 1 0lys S 5 6,103 BPA il bl 5 e
@ i plnil SPE-HPLC-MS/MS b5, L BPA (5, Sejlul
Cbpme wliyy DY Eer pg 5l S A SUs s a8 sl Ol
g oohen 284N xS Jlasl L BPA VL clle (s S e
W3S e il NG S oS a5 5 B ol S Sl
SoBases s LS 6,8 5 Sesl b i sdalis
Sl bl e Al S Sl st s anlllee g8 LS
ozl 5 o308 Comaxr 4l (§pdpmans 5l Oliabl ps J-
Slacasdos Sl st b VB e IS s e
UL s G )
|y Oldess 0 w53 s BPA L gl g oo L5 Ol,Kaa 5 Zhou
(Polycystic xS by Olhassd pjkiw a5 Dls 55,00 03 YW s

S axdlae ol 55 M3 S ey e 3 Ovary syndrome, PCOS)

Tehran Univ Med J (TUMJ) 2025 March;82(12):895-909

http://tumj.tums.ac.ir

gl O eslisal Ll g 35dms adlles ol gal = 4 S|
S eKess bas b e (S5 se oSSb Olpea SIS
53 OLes 5 Ehrlich a0 Caeome O 0o slagsysls
S Olea 3 IVF o 03 WYY gy 650 andlas
oSy css 5 ulsl BPA chle o bl sl
solid phase extraction-high performance ) 4 iy S5, L |,

liquid chromatography- isotope dilution tandem mass
A3 S ow, s (spectrometry, SPE-HPLC-MS/MS

ok sy 53 IVF slaast o TEY 550 o 5ls 0LES s
Febross daly 5 Kdd e SO CuSs 4 BPA VL
s adlae Kol b s S etalie iie 53 cnl G e
Sy eS8 bl SN e 33 bl Ol
pde 5 oLl sladises ;s BPA CB g nd e J ol b
ol Blacussims Sl ases Comer 4 ml et Sl Oliabl
e Olgea IVF Gl eslital Conal b uomen asllles ol sy
JE b gl o S Jedd s ol -le s Gl
M S ash ey sdalie

Oboys s 05 £ (65y ¢ lasdlas s O,Ks 5 Souter
sl arls 5 (g3l BPA chle oy bLS Al s ol
gl G5 UBPA (6, 8030 s S oy 15 Oldasis o003
o b mle 18 55 S Lol S 5 3T il 56
DU gt 55 sk o) Olssay o asdlae ol A3 el
S 58S S wsh e alis Ol s Oldess 6,3 L BPA
Cobe 2 6l Ll g elmn 5ol AFC L BPA 5V il
OS5 s ) O BB LI Ol o | FSH
3 SNl 5 S s SSsn G8s slesslill
Sloslnl bes G55 i GOy rames
5 AMH (Sl pde Jl= opl L3S oLl o o3 i) 50l
rosdas s 4 BPA L aje agzrlpe bl 4 by gl s
Vs g adlas ol glacussdous 5l 0T oGS

2L 0l s s BPA £ b OLSes 5 Knez
IVF/ICST Oleys i 35 V4 53 o Ay 5 o ule S
GC- 31 S 5las S 5l aS allae cpl 55 s S sy Sashal o
AA ;5 BPA &8 sls olis C»LJ L& eslinul BPA Jovs (gl MS


https://journals.tums.ac.ir/tumj/article-1-13448-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

OllSas o ol swn 4abls 4.y

800 oy » landlas 53 OLKes s Radwan 7. Ls g Loy gdome
chle o LU oliad 55 65,L0 Oloys o L YE-£E O
LBPA (5, Sejlll .5 S w1y ART sladely 5 (s)l;5l BPA
@B bl S e b SIS Sl S S
(e SS9 BPA 1y (g blae LS = ax S S sl ol
S Solsbae rals Lol il sdaline oJU s o5L L CLB cr
INL 4.@.?'}«6 L; b‘jj§ BE 1I )LQLZA Lgl.h&.o.}u slows 9 wﬁm‘y
J'.SJA y<.~» BEl axdllzo rl}u\ 45.,\45)5 ULLI Qlji.\.l—h)}i RGIWARY Sy
A sl e K Blas @}T@z 5 bl IS5, L
olad s Ul pie Al by G ol 8 b 5l K
sla il 5ol sdalin abls,l G550 6u(,w,'l.<ﬁ Osls
”..,Ubﬁ L;mpl sy i JWQ:M}MGLUW

Comd 03 ¥0) sy p Soedal glandlae s O, 5 Shen
sbas > sladaly L1y (g lsl BPA chale bLs sl ooy )5 IVF
Bt Clj:;;:..ﬂ\ o35 L BPA SSeslul s S o deze 5030
o oodkd obil laSess sl 2alS L BPA L agrlge oS sls
)'lji"a.xi’lf\jb el e ol szg\.:;&;fm’ﬁ'cjl ol
S, g,<.~»j.~3 4«}_\}» oA rJ& J= O‘i\ L S axJlas Q}_; bl
L;Lhu.ljla 9 lezme i Js! BEBEBL BPA szcgb)lu‘u‘ (:.,\.9
ol slacys g 1 (claleii ST sl slad sad 3l eslatal 4y by 1
ks s

e ol b O3YY (g, glandllas 55 O,Kes 5 Poali
SASel LS o e 5 S8 e 5o 1 Y ¢l
5 oV S ssise) OV 48 55 &S b s oS sl Ol zk
SISIB mle glawisas IV S e s (VB S sl s
A edalin laaiged ol 5I/YA 350> 55 s BPA cus oLl
GLA el ok Sl S das o Ol laadl ol
AJ)A.'» > @ Q\}JL;A ax)lae Q‘i‘ L;Lacﬁibj.,\m _}\ .,\.J:L PEEECS
Gladsly b gl slge a2 slau LS| s pde 5 oS T
h.;JS oLl Oleys

Wi oliel BPA  imw I, HPLC-MSMS iy,
Inhibin B s FSH AMH AFC |ols Jldess o 53 s sl
B Gk 5l el Sen BPA oS 5l 0L il s (5,510l
L35 el 0L Kiass das 2alS | olbess 3 Slas AFC
5 LS o spdoms |y e blasal Ol andllas ahais b &S
P lls s 4 0L e Comer 4 m e e
55 5l el elaa SHle L (PCOS & 0bdles) oSses s
s w0 agrlse ool gluail el 4 Ol oo lacas s
M55 L sl 455 K L 3l aslial 5 BPA o6 acan

O3 £ sy p ladlas s OSea 5 Minguez-Alarcon
5 bacphl BPA (sl gl hle o daly (S ol 5 IVF s
LS eon Lol gl LoV el
(Isotope-dilution 55551 s aewscib L BPA (¢, Sojll
ax Sl s sl Ol @L:'. W rle;»l tandem mass spectrometry)
ART (sladaly b bt s ol B sline ey (6labins Lol gn
53 oV slacdsbe S SV cbcble Ll i eaalie
o5 g 5 Sl 6l S Y EalS L aalllas o1 sladL
=S J s s Sl ek i, Sl eslinal el en
Loy aadlae &8 b 5 Sete] b 5 a gl S
sy el o Sl on el J
o bae bl 5 oedis (Sl slaediS hgdss
Sl sdou 5l el S jasand b ol olse b agrlse gduail
sy G o)

IVF o 0340 6y 2 sladlas 5 O, 5 Poormosavi
s I8 mle (Ses gladisas 53 L BPA v D11 3
Lok e &8 sl Ol s s S $Se3l Ll ELISA iy, b
ssba (MID) T 5bke gaSoss sl BPA VL clile
Germinal vesicle 4>, ;3 sz sl 5 S (g)lslas

oSy e DL UBPA L agrlse (ien 5 2 (GV)
gl Gkl slazussdoe S as oen S 555050
L awlie 3 & ELISA i, 5l sslisel o Olg_e anlllas
S Cpolat] 5 cenle= 5l BI85k S LSS
e 5 ¢S Ls ased oo (rzmen 3,5 LAl el Sla; 2
A 5l Sas dS p S hew bl ple e

e AEATD T oy las A 0,30 ) FoF diios] (3 (i posle olCtilsy o Sy ouSiils dloeo


https://journals.tums.ac.ir/tumj/article-1-13448-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

a-v ool Ko slags s 5ls 5 T pidens

olal O Kiass oy dadye Oloys riy cSa L (0L & 5)
oS5 s gl bl am iy e iss ) eslinal &S s S
o Loy e &3 B 1 Sednl b 5 bt Sl
3 s 500 o 5 gloesls i el S5 Sy U
2ol s 0S5 Zhang Tilsg ol glaissdews
OGS JUT 5 BPA L agalse Lol o 53 03 MY s
L, Seslll (L3S wyp Oless o3 L |, (BPF 5 BPS)
etV s Slee WlIBs gl BSSlsS
(ultra-high-performance liquid chromatography-triple . >
& [N r\;u'\ quadruple mass spectrometry, UHPLC-MS/MS)
Oldass o 3 slaastle L bls | BPF & Jl> 3 S sls 0L
L BPS 5 BPA L agrlse «ooilts (g3l zul 5 FSH AMH)
adlae cpl oS L3S oyLal O Simgs 3y olen AMH 2alS
Sl Olass s Shes o slge pl e 30 3,40 3 |y el
Sl sl 5 5 gdme i ged ez ¢l bl cnl b das e
ol Slatasgime Sl agrlpe 2Ll Gl sl S5 S LS
S35 p Glaadlas 5 0 Ken 5 Lebachelier .65y Guiss ol
I, BPA Calisee S JUT s &l il sl b 5 IVF o 03 YW
L3S s Gl SIS Gad s 53 05 fs 0 i
o b mle HS gl S s, L BPA (g Seslul
/YY/Y ;3 BPF 3 BPS BPA « s Ol CLu A rl;a\
550 SLS T plas 5 Las glabs JiSU s mlbe glad sal
o)Ll O Ra 3y nils 05 s e sl DI s
5 =S sl Pk B gladshe ssuoe slias S s S
aale ¥ ooysn b oawslis oo cole $A) bl oS Ol oo
g adllas ol ol gbacus o I (b 550858
O 53 (2l G Ble L oS lases 53 5l5e ol e (izman

”.}j..v o LS 4...‘«.:[.5.0 QL»J

Sow

3

Loagrlse 8 )00 slatl claplls 5550 pl sbaail b
S0 53 sk b ki glly » er s MG oISt BPA
oS Ol 5 Shae Jols ART gla 2y, L Oboys cov

Tehran Univ Med J (TUMJ) 2025 March;82(12):895-909

http://tumj.tums.ac.ir

okda 55 050V gy p sladlles s O, Kea 5 Czubacka
GASo3hl s S s |y Ol 6,53 3 BPA L agrlse 3G
5oebsl Gn e ecibo8 B8 5Ls S L BPA
Clale oS sls Ol ol Ldd Sl Olhess 63 sla sl
Ll g Liye AFC 5 AMH 5ol ol b 55103 BPA VL
L35 o lal o K ssy Al edalive Jgsl 2l L FSH L bLS |
S SNl 5 S s ST, a8 gilesllkal &S
S eslid (bt ~Lb WJb ol by addles o bl
4 @l e 5l Olbl s Sl S sl slad gel
Mg Gl kol (Slacs sdous S| e ses ome

ool Slew Yov gy p sladdlas s 01, Ken 5 Syrkasheva
sl 5 05 03 BPA slau o daly s, 53 IVFET Co
or e g GOS Slagd e L LSS5
A& ol HPLC-MRM-MS/MS %5, L BPA SSeslul W S
YA 5 00 gladised 7AYY 55 BPA &5 5l Ol ml
05 A T BB Ol il sy SIS mle slaki el
sty OLas JS 8 wle 53 15 BPA 51 (6 5V <law SULTIAL
o 5 oS T Wgad a4 0155 o alllan ol (Slay sons
TS SWIBPA plssem e (Sl s s lo o

T YO G e adles s 0L 5 Syrkasheva
=l 5 055 53 BPA mhaw oo daly sy 53 ART Oleys Sl
534S sls plis CL- L3S sy Oleys ladels L, J S8
sdd plals S8 abeod e 5057 03 @2 BPA &5 L A
g 05 3 AV JiSI8 mle BPA e 5550 3l e 3
b 5 bSass CudS 5 slds s (gyblae 2als o5 8
=l 3 BPA Ll masd 4 s e 0L aaly o) L isls OLES
2 o Dl San (05 e I3 B0 6 ) S
o 05 adlas opl O blE sl asily Ko CpiS
e (S5 RSl 53 03 BPA il Ologes
M.:JS o Ll

SRRt Gladlas 55 O, Ken 5 Minguez-Alarcon
3D olend slge b (g5lhal dale LU A ol 55 IVF s
AL chle S s O mls S s | BPA dhes

Ols 51,3l ;3 (DEHP) Di(2-Ethylhexyl)Phthalate slac yilse


https://journals.tums.ac.ir/tumj/article-1-13448-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

OllSas o ol swn 4abls a-s

Sbasl ol Tl (IS e S g ST
Wl 3 b 5l cal Ses BPA S S o Coles s b ol
) SKassd S (5,58 gin 3 Shas 5o Pl b gslast ozl
S Wlesls 0L Gy Sldlae (opomen das 13 36 cou
Lile S35 sl (SIS Gla 5T Ol a8 b il 5 e BPA
B JIJ:JT JsSJs s, L Cypl9al 5 Cypl7al Hsd3bl Star
TS sl 1 135 568 s sl 55500 5 2l

5 oo S5 e 5l 5 sda Jole 2 BPA G
Sllas ool 4 S 513 Ol Kiash ax g5 255 5w oSOV
4 Wsls olis olidl, K s Minguez-Alarcon Ehrlich il
CeSd SRl 5 G gl |35 28 L BPA YL lea.w
2 454 BPA o s o 0L s ool TNl ol e S Y
S )5 o Gl (A 5 e SSes) fedd 5 adsl e
23 ohsds (e ke st (15 L BPA aS sl s o) Ses
s 53 I 31 2L Wl e oS ol Lo 5 (S 5 5l 55
o oeal el ) sl Lesssms,S 03 528 b Sose
wr y Soakl sadbeys Cow glaz sl 53 | BPA L agrl s
s Bloom wile oldlee > &5 Cl a5 b ssl e
Sl L (0L 4 5) BPA L s e agrse 45 Lsls Ol 0, Kes
b e (Ol 3 a5l 5 b she sl ialS) i CoiS
AU b 5l el Sew BPA &S das o 0L2S Laasly ol Mo
L35 a8 OLes 5 Knez K3 G b 5l 5,1iK L5b ART
bl sl oo ool S 2 5 slaad (28 L Ols e 53 BPA oS
B ol M e e 53 e Ay s U
oSae 0L 5 Olsye 53 BPA U il oS ol 0T 51 S
Al oolae el

Olgsas a8 Ldas 1) BPA i Ol G155 o Julge 5
NV e oS sl s O, Keas 5 Minguez-Alarcon (Jls
b osSaY 5 BPA s oIl ol (Sas (840 pg/day<)
SDNA (e 3 &V i 51 50 Ylas| oS cdas ials
55 St (mmen Tiowl SIS el talS
=5 3 BPA b, il e (GSTPL 5 SULTIAL wils)

laanl ax 81 asl wils 50k SaS glaoles S 5 o
k3Ol 5 00 gumed A (pl U3 oy p 350 Slalllas &y S
Ol Sue 5 agrlge lachle a5l bl (aes BPA i &
Sl nils i SuS b S5l G 00 65
2oty Jols S 15 e s s ) 2 S
A el pedle Ly ART oty o glaz s b 0L5 6
GacKass sl wle gslite gladely » Sldlas ool 51 S
238V 5 e 5 S kS Il el sl el sk
Glaplir DG Sl el s pgezme 53 4 Al S
s e Bl Jredd 55 ey BPA
Llg e BPA L agrlse o5 Wlosls Ol (g3aze Slalae
Sl 53 S 4 el 5 Ol 3 Shes ke G
5 OLKea 5 Mok-Lin (ols | ba 3L ails IVF/ICSI
L ol BPA chale ull &S L5 S 550158 ol Kea 5 Ehrlich
Il il o 28 edi L5l saKass slass jials
el ol Tl ol e LSS kS a5 enSLe
ok s 5385555 55 Il bl Ses BPA oS s o 0L
5 0L)Kaa s Bloom ¢ yooman Jas [2alS 1 ART LS (s
slaes) AFC zals L BPA & ausls l,a  sSouter
(el lade Jlhess ey s Pl g (J1ET slad S5
O 3 Sl s ool ™Ak Wb FSH s 0T 30 ais
53 I L S5 5l (la Ko b 5 Ylaz| BPA oS o
Yzl BPA.3,I5S o 56 Olitasss s Shas 1 5058 Sl
5 Gblog,D) CYPI9AT wile oS slad3 Oly LG 5o b S
AU o 1 e s Slas (S il ($la s 53 IO
s el
@odais Dlalllas s 55 AW Sz kS, BPA 3G
Fujimoto ile ldlas & sl @B S I3 ) 5y4e
a8 LBPA L aglge a5 wisls OLLS 0L, Kes 5 Poormosavi
ol Tl oes UL S (I s ek FW 5
Fok 53 D b e b s IOt 51 3L Ll e g5
s OLea 5 Shen (plpedle il LS el i
sl 2alS L BPA & X3S 5158 OKes 5 Radwan
2O e il easilil oS cd Lo e T bk slacsless

e AEATD T oy las A 0,30 ) FoF diios] (3 (i posle olCtilsy o Sy ouSiils dloeo


https://journals.tums.ac.ir/tumj/article-1-13448-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

4.0 ool Ko slags s 5ls 5 T pidens

s Oy 53 TMaas s g U cos 1 oal didslS
s 5 UK b e CldS L5 e BPA L gl
TS sl 1 el S35 4

CL? ssba S ol Sldllas s a5 S x,,ru;‘; D9 ol
S > 5 350 ART glatsly » BPA 3G ) «
e b adlles oplcamdls S a5 el sla bl b Sess
Wlsp 5 b3 a5 p BPA dednr olb 38
Sass ol D B e e Sl s S a8 (oLl
Oski pode ome oSl 55 0028 g 4 U5 e
o lal cwlie 21 L Slidl Oldlae 5l eslinal ¢ gley s gidoms
St 5 plcussdons hls adlee ol Jl= cpl Los S
23le) BPA (5,861l sla s 55 5sSeal ow oS ol alexr
g5 5 (USdss mlo bp o O3l (S5 dim gladi el 53 sl
5 5UTke plowl Ol il ladllan 53 agrlse ke 5 555
Sladlls 5 pmed (S 3 Sy WS S w1
Lile o5l oS ydoie Jolge b Lng colis nslis o5 S 130
B3 L o083 sae laediS e ple b Obojen 4l
b g5 5l Sl Sllas i ol poedle iy w8 S
S e s gdome | el blizal U5 &S Ks

Sedal slatass bl alllan ol slaasl JoSS 5 glatons
Jolge S 5 BPA #slau 335 (oSl Loopsa S
4 Rl g0 Dlallas opizmen 35 on slgide oIS s
S ahaz ) esa0k 2 BPA U J S0 Sl g S50
S S8 e SIS s Pty sslas] ezl
k5 Ak) BPA L agrlse oduas ials ool 56 ) p
3 ART oS 35 5 (LolnST BT 51 eslizad L S5 Ko
slgiy daal ool 4 a5 LSl o] Slidond § 500 50 Ll 5 o
Coner gzl el gl e bl ol s
G apd CuE BPA L ol slazss onsn popes
Ears 3 Ut O sl Sl As Olsea BPA <l
b L Kol Sldlas 58 4 S ks ART slaoleys
ART slastsly 5BPA L agrlse o o adaly ) 6l 5585

AU IS5 GlaedlSe 5550 55 it Sliies 353 ol

Tehran Univ Med J (TUMJ) 2025 March;82(12):895-909

http://tumj.tums.ac.ir

Gl iy 53 sl (ol et LIS 3G J S sl s ol
“sei g5 5 (ELISA Ll ;5 HPLC Xile) BPA (5 ,Se5lul
EE o LS 2 (U8 gl b o s (K5
S das e 0L s dalsd g gema 53 31K ST Sllas
o 3l (g3uRe L;u(,w,'l.@ Gk 3l Ll e BPA L agrlse
JS W SasS CadS B5edds l G PS5 P
ol Al @il ART s e sladaly oo SaY 5 o
Coi slamgs 53 L BPA L agrlse e ool Laaddl
sles il 31 ps) oy ile e ate n (oaL0 saobes
S o AT S 5l b agrlpe S2alS o)y il Ko
2 LBPA J6S Ll tass S| eddebnil Sldlas ol
LG T oy esSas daly Lles S )y dgsl
Ol 5l Bl cl (San e sSae aaly ol TR ey S
sl il g 53 ol coiman il CYPI9AL 0 Ol
S ie 5 FSHR 5 CYPI9 ol :alS L DEHP I il
S S 4 e &l Lad s ABR 5 PPAR (gls s
38 es 53 L al 358 on OF e plie GBI 5 el
3508 LI Slaise Ssosba Asls S Ol (K55 58
rlye dpsl il Ws 2als 5 ad S A, s I L ARR
L ;o MEHP L. PPARy ; PPARa oud Jlé T'sd
Oln 3 Mol olam 13518 (slad b al3ad 5 2l s ISl
Sz Wy ol i Olgeas AMH IVF o 5,L0 0L
5 eSS oy 2alS L YL FSH Sl s ol ke
S Wlosls Glid Slallas & Yol bg e i s 5
o,5t3 Lly s & il ol es AMH 5 AFC 2alS L BPA
s 5 CuhS  BPA (pamen WO
(VG gn e 3 Shae 53 P L 5 3l e 3 aSass
T AS o oS L IS A Ol s
e A s o) ndy s P L BPA e sdle

Aas 2l 1 Oless

BPA o5 das o 0Lz Sl ladllas TN B
A T TN T TS JOWRCSS
SV wle gla faSe b pae TS Joe 1 SN o
bl UBPA (pizeen ey 28 1 BPA i &l Wl
sl sl (Bl 5 b 5o Jole 53 s


https://journals.tums.ac.ir/tumj/article-1-13448-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

Habibollahi F., et al. 4.1

S das e UL padsa s el dalsd S
Gloles sladsly o x5 b6 e S50 BPA L agrlse
Gaaze SlailSe Gk 5l S5l s ART (5)5,L Ses
53 Pt (Ko 2okS JalS iS85 et e
S B o Sy S 28lS () S sk
ez e 15 56 o |, ART (la by, Cuibse oS4y
Gl 53 atlle L BPA & s ol ol
3OS 5 Sles 5 en ST ol G 5 S350 5
Lz denpllss 550 ol (slaaly 3,108 e I porel kS 1 on
Sosba L3l G 4y atedly Col SKes BPA O 1 oS s o
A S e CkS L Gslie U BPA L Ol agrlpe &S
Gpae dile SholiS hded Lol ommen )l 0L agrlye
o Sl i 5 WIS e S5 laain sl s Y5
e 5 935 Jolge B8 55 Coaal Ll ) L adls
5 depls s cpl 33le e wi  BPA Sl bt L5l s L
Copde 53 BPA L agrlse il hoe bilpe 4 ax g Coenl
L aes opl 5o ey Slides plail ps3l 5 250 A4St syl
Ope oipm ol 03 Bl R L sslee Ol bl
3 ol SeS sballeys mlS s Gl S sl
Sl @bl 5ok ez g Sl ge S0l Sl 53

e oo Glai b Jol il il
St sadely b T8 aaly sy 2 Lol s "
Gosks 5 Slidow weS LEasn syt cpas gl SS
Sl esled LVENY 53 atgagd Sy pole ol I g gl
sl 5 Sl 4aS Culem b 45 A3l e VER Y/ o/ TFT
Aot Sy psle o2l (65l 5 Slihes Sislas 5 g gmtils
Sy s Gy 5 Sas Cole OB § .l ol |2l i
S e el | aalllan ) 51 Jle Sl (6l S Sl

References

1. Zhan W, Yang H, Zhang J, Chen Q. Association between co-
exposure to phenols and phthalates mixture and infertility risk in
women. Environmental research. 2022;215(Pt 1):114244.

2. Harris E. Infertility Affects 1 in 6 People Globally. Jama.
2023;329. 1443(17).

L LaoltemST 5T 51 eslial asle) lables slaySal, 5 BPA
by bbbl 5,8 e (K50l gleds ol
G_»L‘J S aealie ol (gl Cilises Sladlas 53 BPA (g, S0l
sl (S50

S dase UL madsn dpmse ede Aalsd g San
Gloleys sbadely x5 LB e 3L BPA L oagxlse
$tte el Gi b Sl S5 rl 3l ART (55 5,k Sws
03 Pl (S Lok S A GE ST 8 s Dl e )
CSld Gl 5 e sz | SC25 S 5 S 5
s e 155U Cou 1 ART sla iy, Cuibse o oS4
Gls 55 ditlle L BPA & wase 0li olallas
5 OMess 5 Shoe non ST il S 5 S5 A
OLEs daplai 5,0 cpl (slaasil 3,18 o ol Sy o
Sosbar (il Conir 4 atnly Gl K BPA Ol ST oS das oo
b e i CdS p Gslie 6 BPA L Ol agrlpe &S
Grae il (glotiS fand Jolye opman )05 O3 agrlse
BTG RIS PR PSRN P p RS T E YN S PVNR AR P
e 5 o3 Jalse 35 8 s Coeal laasly ol sl anils
el 5g5e nl3sla e 4t BPA Dl ks 51 s
Conde 53 BPA L agrlse dile s Jalse 4 ar s Coasl
boawss ool o3 e Slads el pgg) 5 0sls A5t ot
i o ol 2 M SRl boaslee Ol bl
3 Sl K8 gl ml sse ¢lp G sl
Sl bl 5okl glam gy Caib e LS Sl

b WaoleST 5T 31 eslizad ole) il (sla,Sal, 5 BPA
S iss ileaslilinl 5,8 Gysn (K35 ) glooiS ol
Eb e el CubB (gl cilises Slalas 53 BPA (5,505l

.QM‘LSJ}),}

3. Abangah GH, Rashidian T, Parizad Nasirtkandy M, Azami M. A
Meta-Analysis of The Prevalence and Etiology of Infertility in
Iran. International journal of fertility & sterility. 2023;17(3):160-
73.

4. Aitken RJ. The changing tide of human fertility .Human
reproduction (Oxford, England). 2022;37(4):629-38.

e AEATD T oy las A 0,30 ) FoF diios] (3 (i posle olCtilsy o Sy ouSiils dloeo


https://journals.tums.ac.ir/tumj/article-1-13448-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

12.

16.

17.

18.

19.

20.

21.

22.

Association of bisphenol A with outcomes of assisted reproductive technologies

Mosabbeb AA, Eslamian G, Habibollahi F, Hasibi K, Khoshbaf
Khiabanian S, Dehghan nayeri B. A systematic review on the
effects of monosodium glutamate on quantity, concentration,
morphology, and motility of sperm in male rats. The Iranian
Journal of Obstetrics, Gynecology and Infertility. 2024;27(7):67-
81.

Hosseini B, Eslamian G. Association of dietary factors with male
and female infertility: review of current evidence. Thrita.
2014;3(3):€209.°Y

Graham ME, Jelin A, Hoon Jr AH, Wilms Floet AM, Levey E,
Graham EM. Assisted reproductive technology: Short-and
long-term outcomes. Developmental Medicine & Child Neurology.
2023;65(1):38-49.

Rezavand N, Ghadery S, Hematti M, Ashabi B, Rezaei M ,
Kamravamanesh M. Comparative study of pregnancy outcomes
and success rates in fresh and frozen embryo transfer cycles. The
Iranian Journal of Obstetrics, Gynecology and Infertility.
2024;27(9):1-9.

Ballesta-Castillejos A, Gomez-Salgado J, Rodriguez-Almagro J,
Ortiz-Esquinas I, Hernandez-Martinez A. Obstetric and perinatal
complications associated with assisted reproductive treatment in
Spain. Journal of assisted reproduction and  genetics.
2019;36(12):2435-45.

. Nagata C, Yang L, Yamamoto-Hanada K, Mezawa H, Ayabe T,

Ishizuka K, et al. Complications and adverse outcomes in
pregnancy and childbirth among women who conceived by
assisted reproductive technologies: a nationwide birth cohort study
of Japan environment and children's study. BMC pregnancy and
childbirth. 2019;19(1):77.

. Yang X, Li Y, Li C, Zhang W. Current overview of pregnancy

complications and live-birth outcome of assisted reproductive
technology in mainland China. Fertility and sterility.
2014;101(2):385-91.

Cimmino I, Fiory F, Perruolo G, Miele C, Beguinot F, Formisano
P, et al. Potential mechanisms of bisphenol A (BPA) contributing
to human disease. International journal of molecular sciences.
2020;21(16):5761.

. Lofroth M, Ghasemimehr M, Falk A, Vult von Steyern P.

Bisphenol A in dental materials - existence, leakage and biological
effects. Heliyon. 2019;5(5):e01711.

. Matuszczak E, Komarowska MD, Debek W, Hermanowicz A. The

impact of bisphenol A on fertility, reproductive system, and
development: a review of the literature. International journal of
endocrinology. 2019;2019(1):4068717.

. Li X, Wen Z, Wang Y, Mo J, Zhong Y, Ge RS. Bisphenols and

Leydig Cell Development and Function. Frontiers in
endocrinology. 2020;11:447.

Matuszczak E, Komarowska MD, Debek W, Hermanowicz A. The
Impact of Bisphenol A on Fertility, Reproductive System, and
Development: A Review of the Literature. International journal of
endocrinology. 2019;2019:4068717.

Ramirez V, Merkel S, Tietz T, Rivas A. Risk assessment of food
contact materials. EFSA journal European Food Safety Authority.
2023;21(Suppl 1):e211015.

Vilarinho F, Sendon R, van der Kellen A, Vaz MF, Silva AS.
Bisphenol A in food as a result of its migration from food
packaging. Trends in Food Science & Technology.2019;91:33.70-
Ehrlich S, Williams PL, Missmer SA, Flaws JA, Ye X, Calafat
AM, et al. Urinary bisphenol A concentrations and early
reproductive health outcomes among women undergoing IVF.
Human reproduction (Oxford, England). 2012;27(12):3583-92.
Manfo FP ,Jubendradass R, Nantia EA, Moundipa PF, Mathur PP.
Adverse effects of bisphenol A on male reproductive function.
Reviews of environmental contamination and toxicology.
2014;228:57-82.

Park YJ, Pang WK, Ryu DY, Adegoke EO, Rahman MS, Pang
MG. Bisphenol A exposure increases epididymal susceptibility to
infection in mice. Ecotoxicology and environmental safety.
2021;208:111476.

Mok-Lin E, Ehrlich S, Williams PL, Petrozza J, Wright DL,
Calafat AM, et al. Urinary bisphenol A concentrations and ovarian

Tehran Univ Med J (TUMJ) 2025 March;82(12):895-909

http://tumj.tums.ac.ir

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

response among women undergoing IVF. International journal of
andrology. 2010;33(2):385-93.

Fujimoto VY, Kim D, vom Saal FS, Lamb JD, Taylor JA, Bloom
MS. Serum unconjugated bisphenol A concentrations in women
may adversely influence oocyte quality during in vitro
fertilization. Fertility and sterility. 2011;95(5):1816-9.

Bloom MS, Kim D, Vom Saal FS, Taylor JA, Cheng G, Lamb JD,
et al. Bisphenol A exposure reduces the estradiol response to
gonadotropin stimulation during in vitro fertilization. Fertility and
sterility. 2011;96(3):672-7.e2.

Petro EM, Leroy JL, Covaci A, Fransen E, De Neubourg D, Dirtu
AC, et al. Endocrine-disrupting chemicals in human follicular fluid
impair in vitro oocyte developmental competence. Human
reproduction (Oxford ,England). 2012;27(4):1025-33.

Ehrlich S, Williams PL, Missmer SA, Flaws JA, Berry KF, Calafat
AM, et al. Urinary bisphenol A concentrations and implantation
failure among women undergoing in vitro fertilization.
Environmental health perspectives. 2012;120(7):978-83

Souter I, Smith KW, Dimitriadis I, Ehrlich S, Williams PL, Calafat
AM, et al. The association of bisphenol-A urinary concentrations
with antral follicle counts and other measures of ovarian reserve in
women undergoing infertility treatments. Reproductive toxicology
(Elmsford, NY). 2013;42:224-31.

Knez J, Kranvogl R, Breznik BP, Vonc¢ina E, Vlaisavljevi¢ V. Are
urinary bisphenol A levels in men related to semen quality and
embryo development after medically assisted reproduction?
Fertility and sterility. 2014;101(1):215-21.e5.

Lathi RB, Liebert CA, Brookfield KF, Taylor JA, vom Saal FS,
Fujimoto VY, et al. Conjugated bisphenol A in maternal serum in
relation to miscarriage risk.  Fertility and  sterility.
2014;102(1):123-8.

Minguez-Alarcon L, Gaskins AJ, Chiu YH, Souter I, Williams PL,
Calafat AM, et al. Dietary folate intake and modification of the
association of urinary bisphenol A concentrations with in vitro
fertilization outcomes among women from a fertility clinic.
Reproductive toxicology (Elmsford, NY).2016;65:104-12.

Zhou W, Fang F, Zhu W, Chen ZJ, Du Y, Zhang J. Bisphenol A
and Ovarian Reserve among Infertile Women with Polycystic
Ovarian Syndrome. [International journal of environmental
research and public health. 2016;14(1):18.

Minguez-Alarcon L, Messerlian C, Bellavia A, Gaskins AJ, Chiu
YH, Ford JB, et al. Urinary concentrations of bisphenol A,
parabens and phthalate metabolite mixtures in relation to
reproductive success among women undergoing in vitro
fertilization. Environment international. 2019;126:355-62.
Poormoosavi SM, Behmanesh MA, Janati S, Najafzadehvarzi H.
Level of Bisphenol A in Follicular Fluid and Serum and Oocyte
Morphology in Patients Undergoing IVF Treatment. Journal of
family & reproductive health. 2019;13(3):154-9.

Radwan P, Wielgomas B, Radwan M, Krasinski R, Klimowska A,
Kaleta D, et al. Urinary bisphenol A concentrations and in vitro
fertilization outcomes among women from a fertility clinic.
Reproductive toxicology (Elmsford ,NY). 2020;96:216-20.

Shen J, Kang Q, Mao Y, Yuan M, Le F, Yang X, et al. Urinary
bisphenol A concentration is correlated with poorer oocyte
retrieval and embryo implantation outcomes in patients with tubal
factor infertility undergoing in vitro fertilisation. Ecotoxicology
and environmental safety. 2020;187:109816.

Paoli D, Pallotti F, Dima AP, Albani E, Alviggi C, Causio F, et al.
Phthalates and Bisphenol A: Presence in Blood Serum and
Follicular Fluid of Italian Women Undergoing Assisted
Reproduction Techniques. Toxics. 2020;8(4):91.

Czubacka E, Wielgomas B, Klimowska A, Radwan M, Radwan P,
Karwacka A, et al. Urinary Bisphenol A Concentrations and
Parameters of Ovarian Reserve among Women from a Fertility
Clinic. International journal of environmental research and public
health. 2021;18(15):8041.

Syrkasheva A, Frankevich V, Kindysheva S, Starodubtseva N,
Donnikov A, Dolgushina N. The Effect of Bisphenol A on the IVF
Outcomes Depending on the Polymorphism of the Detoxification


https://journals.tums.ac.ir/tumj/article-1-13448-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

39.

40.

41.

Habibollahi F., et al. a-A

System  Genes.  Journal medicine.
2021;11(11):1091.

Syrkasheva AG, Kindysheva SV, Starodubtseva NL, Frankevich
VE, Dolgushina NV. Bisphenol A in infertile patients: impact on
assisted reproductive technologies outcomes. Obstetrics and
gynecology. 2021(5):113-20.

Minguez-Alarcon L, Bellavia A, Gaskins AJ, Chavarro JE, Ford
JB, Souter I, et al. Paternal mixtures of urinary concentrations of
phthalate metabolites, bisphenol A and parabens in relation to
pregnancy outcomes among couples attending a fertility center.
Environment international. 2021;146:106171.

Zhang N, Zhao Y, Zhai L, Bai Y, Jia L. Urinary bisphenol A and S
are associated with diminished ovarian reserve in women from an

of  personalized

42.

43.

44,

infertility clinic in Northern China. Ecotoxicology and
environmental safety. 2023;256:114.A1Y

de la Riviere ME, Wu L, Gayet M, Bousquet M, Buron C,
Vignault C, Téteau O, Desmarchais A, Maillard V, Uzbekova S,
Guerif F. Cumulative and potential synergistic effects of seven
different bisphenols on human granulosa cells in vitro?.
Environmental Pollution. 2023;330:121818.

Bloom MS, Vom Saal FS, Kim D, Taylor JA, Lamb JD, Fujimoto
VY. Serum unconjugated bisphenol A concentrations in men may
influence embryo quality indicators during in vitro fertilization.
Environmental toxicology and pharmacology. 2011;32(2):319-23
Salami EA, Rotimi OA. The impact of Bisphenol-A on human
reproductive health. Toxicology Reports. 2024;13:101773.

D AEAID Y oy las A 0,3 ) FoF sl (3 (K osle olCtily o Sy ouSiils aloeo


https://journals.tums.ac.ir/tumj/article-1-13448-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

I [ ] ] VI l Tehran University Medical Journal, March 2025; Vol. 82, No. 12: 895-909

Review Article

Association of bisphenol A with outcomes of assisted reproductive

Fatemeh Habibollahi M.Sc.!
Ghazaleh Eslamian Ph.D.2"
Kiana Hasibi M.Sc.!

Sepehr Khoshbaf Khiabanian
M.Sc.!

Bentolhosna Dehghan Nayeri
M.Sc.!

Aref Adeli Mosabbeb M.Sc.!

1- Depratment of Food Sciences
and Technology, Student Research

Committee, Faculty of Nutrition and
Food Technology, Shahid Beheshti

University of Medical Sciences,
Tehran, Iran.

2- Department of Cellular and
Molecular Nutrition, Faculty of
Nutrition and Food Technology,
National Nutrition and Food
Technology Research Institute,
Shahid Beheshti University of
Medical Sciences, Tehran, Iran.

*Corresponding author: Department of

Cellular and Molecular Nutrition, Faculty

of Nutrition and Food Technology,
Shahid Beheshti University of Medical
Sciences, No. 7, Shahid Hafezi St.,

Farahzadi Blvd., San’at Sq., Tehran, Iran,

Iran.
Tel: +98-21-22357484
E-mail: gh_eslamian@yahoo.com

technologies: a systematic review

Abstract

Received: 26 Nov. 2024  Revised: 05 Dec. 2024  Accepted: 11 Feb. 2025  Available online: 19 Feb. 2025

Background: Infertility is defined as the failure to achieve pregnancy after one year or
more of regular unprotected sexual intercourse. Assisted reproductive technologies
(ART) represent a key therapeutic approach for infertile couples. Bisphenol-A (BPA), a
compound found in plastic polymer products, has been associated with increased
infertility risk. This systematic review addresses whether BPA affects ART outcomes.

Methods: A comprehensive and systematic literature search was conducted across
PubMed, Google Scholar, Web of Science, and Scopus up to December 2024 without
any language or time restrictions. The search strategy combined relevant keywords and

LLINT3

medical subject headings such as “bisphenol A,” “infertility,” “assisted reproductive

technology,” “in vitro fertilization,” and “embryo implantation.” All human studies
assessing the relationship between BPA exposure and ART outcomes were considered.
After removing duplicates and screening titles and abstracts, 23 studies that met the
inclusion criteria were reviewed in detail. The selected studies included cross-sectional
and prospective cohort designs, and data on sample size, BPA measurement methods,
and reproductive endpoints were extracted for qualitative synthesis.

Results: The reviewed studies consistently indicate that exposure to BPA is associated
with adverse reproductive outcomes, particularly in women undergoing IVF treatment.
Evidence suggests that higher BPA levels correlate with fewer retrieved oocytes,
reduced oocyte maturation rates, and impaired ovarian response to hormonal
stimulation. Several studies also observed reduced estradiol concentrations and lower
fertilization and cleavage rates, leading to decreased implantation success and clinical
pregnancy rates. In addition, diminished ovarian reserve markers, such as anti-
Miillerian hormone and antral follicle count, have been negatively influenced by BPA
exposure. Male factors were also affected, with reports of decreased sperm motility,
abnormal morphology, and increased DNA fragmentation, which could compromise
embryo quality and early development. Variability in study methodologies, small
sample sizes, and differences in BPA detection techniques, however, make direct
comparison challenging.

Conclusion: Current evidence supports an inverse association between BPA exposure
and fertility outcomes, but further prospective studies with larger sample sizes and
more precise measurement methods are needed.
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