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ABSTRACT: Environmental endocrine disruptors (EEDs) are a group of natural or polleted chemical compounds which are
interfering with the synthesis, secretion, transport, metabolism, binding, action, and elimination of the natural endocrine hormones.
Therefore, they can make an active or antagonistic effect in body. They are existing around us, such as PAEs and BPA. They appear in
the food packaging, children's toys and the articles for daily use. Many experimental evidences and epidemiological investigations
demonstrate that EEDs make a remarkable interference effect on the estrogen, androgen, thyroxine and catecholamine. They are one of
the reasons to be dysfunction in reproduction, birth defect, dysplasia, metabolic disorders and the increasing prevalence rate of cancer.
This review makes a summary on the research progress of the effect that the Environmental endocrine disruptors make on the
reproductive health.

Key words: Environmental endocrine disruptors (EEDs); Reproductive health; Research progress

Chinese Library Classification: R12; R994.6; R339.2 Document code: A

Article ID:1673-6273(2014)31-6197-04

WHE N 4T 44 (environmental endocrine disruptors,
EEDs)J& ¥R 58 i R AR A 505 e () AT AU AR R AR B A b
YRR, TR0 AL R 4 P28 e M AR R ST e
F A AT AN T A 2 AN B — 28k A RN i
FHAb2 ) (endocrine disrupting chemicals,EDCs )M, K& 5256
WEHE DL AT 2~ VR 25 36 B EEDs XJ o) MR . 2 . H
ARIRFR LRI A5 5 0 0 3 ) T80, 2 A B R0 A ke
B S AR EE L LA S S e 100 o 2 34 o
PR 22—, S SR AR B (R 77 A Y A TR S MR A T2 3R o

1 3R85 W4T I T- T R R R 5 426

1.1 BRER B TFHRISRIR
EEDs FZ I TAL IS Y A9r=4, EZRET A0
T ORL URRE A2 R 2 S e S AR AR TR R

VEHZ A : Al (1989-), L, WiA-WEoe 2k ER B4l

L35 : 13698768570, E-mail:yjm_yuyu@163.com

ASEIVEE : B, AT e B 4T, =i A AT T vl
FAE Wi +4: 50, E-mail:mayanpinghome@hotmail.com

(SR H 9 :2013-11-21 237 H %:2013-12-20)

T SR A B VA R AR K A 25 A AR e A AE
MZ M EEDs W, WFSYHRGE L £ 130 2 S 28— R g 2
(PAEs) FIRLE ABPA), T Z fie T & Ml JLEITE X
AT 5 AT AETE B AT 41,
1.2 BRSBTS

H #0022 IE 52 B9 EEDs BB a fl, Hr2e A
() AR 53 - (D) TP R I A2« 4
Ao T H RIS 2 E IR A Y BB R /WL
TR (BPs) A5 HILGE A HURINBR B3] A 47 9 2% 0 L M 3%
VIS &2 i Al BRAE . (TS BRI BT 22  F A A |
FIARBE A L0 AR W RRER MRS, Q) TR IR %
IS A AR BB 2 k7R, DT
YA P I RO R AL 244 . KLt EEDs A T3 JLAS )
Jiz SEVERR I MEFLRER, (ZOIARE R 4R (1)
MERRARA LR (R) : G 22 ARSI E K [dioxins,, QP04
TORIENF OB YE(TeDD)] WK ZE . (A 24 - AR R HUR BR A
FAERFE. Q) Tk b4 ARG AP — H RRERSS b He iy
R EHFFIRKE, GELIE AL W ORE . O IET:
LTI A2 MBI (O Aty



+ 6198 -

REYESHE wwwshengwuyixue.com Progressin Modern Biomedicine Vol14 NO.31 NOV.2014

MR B UMEROR A, 0 AR (DES ) 45, (T)REH) A= K7
T AL FE RO | 22 S S R AR,

2 PRIE NI T- IR M A AR R R AR AL

2.1 EREZHEEE = EERSERER

EEDs SN MR, SIE 2 IR & Y RBLE - =21k
BEY, F4A DNA RN TG, ki R BE SR L R 30
— R H A B Al AR, AT 5 YR R e A i L 32
1A YD 2 AT PR R R A T R, DA B i A TR M R AR
H Sk BEAS IR PSR 52 R 25 & ST IR Rk Inise
W E(H SR 2 SR B ML, SEWUETIRES I
22 BEEATHRESREFENE

A2 Mt (endosulfan AT RHIET v - 2058 T BRI S &+
B A AR HERUINGRAT 225324, Ak, G 42 EEDs i g i
5 A5 SR A AL = AR A
23 2k - BB TIERRE

Fas ligand(FasL) 5840/l % [fij Fas Z{&(FasR)&5 &5, 5
AT S5 H I Fas #i2CE 1 (FADD) 254, JEMLH Fas/
FADD/pro-Caspase-8(1¥, 10)Z1 h¥ /) DISC(death inducing signal
complex),pro-Caspase-8 (ul 10) A [ Epfi Al sl 4 5 DU SR AT
3, AR ITF0E T #Y pro-Caspase (AT -ZBX A S W A3 #2 ) , M
PR AT AR A T,
2.4 $50m DNA HBRERE

ZIFFEIIESE , EEDs 3520 DNA HE:Ak 17K 7, DNA H
AR s B AT X YL R e 1 DL K B IS B Y T
BRI AR H TR & A,
2.5 BIMBENEYERER

Feng Y %5 HE A 8k EEDs 520 18 Bl 1 52 R
HIEE )G A AR, BV DRURI B 11 J0 1 A 738 o B S ) ™ A A2 3
il o
2.6 XA P EAANEER EER G

Bl an45 4% EEDs fE HHAE T S AL4n i, @i ikl 2L
Leydig 4 ZE Y235 , WM i S2 30 A= 0 & B, T 52 L
KE RS R 7 TR
2.7 HWBREER

Tiwari D SE7RF5Y % 2, BPA AT g 1o S0 fb 7 530 DNA
#i45 , %H BPA W] GeA3 R =G
2.8 N ibZEEL

FEMA N P - A - P R A R R IR R AR S
2 g A R G R AT N 43I TR A,
29 HE

REMR P TR R A B AR LR A 3 e i e A
TR R T P VR SR 1) A 5 3 e YR B TR A2 AR, in i
ol EL T A VR 35 2 Ak P S Al A2 4 5 ) AR A e R
T IR R A A% 32 VAR 1) Wb A 2 W 2 SR 1T 388 3 0 ) 4L 2 1
2 LAV BT 22 RS AL O A M R B
HIFEF s sZma RS 2SR BT A0,

3 BRI 43 b TR X A FE AR R B R

3.1 EEDs 5|2 435 [E%5
3.1 WEMETANZE (—)IEETRE ST,
Huang LP 55T R B 2= S 94K —H IR —(2- 2408

FL)fG (DEHP ) &XHK 2 B 06 1 BT (0 DNA 5¢ 8% 44
FEAEAFIREIN , Li DK SEMIFSY & I, 0 TR B TG T 5K
ot BPA {72 B BTG, ()15 R B AR =0, X
S2FUIH) BT A A S A A0 B A VR TV, O R T Ak
W, WEoE s, AR IR ERZS PT 5 [ R B 52 AR 52 7™ i 25
45, B SRS AR U R T IR T R T 3 0 2 T o
(=) B 5 PP RERE S . Li D 20957 & B2 5T U0 A 1
TR FREE B T NAE 53 P Tl i e A (it PRI X B A PRI
IV A 3 4D 8 T R ) A ) XL B 1
312 MEEEFANEM  (—)EWAOI AT RKINEami
JEA, Ambruosi B 25U SE T DEHP 5200 URHF 4 Mo 5524
BEAS 1 BP-REA0 i % B B . Grossman D 252D 28 () GR-EF41 fifd Ky
WFFEXT 4, 3 DEHP 320 T 4% B e G -RE 40, 3% T 5Bk
A AGTRT S, AR T S2RE R, w0 T O S T R IR AR Y
LR (2P EYIRE . Lang Podratz P SPUIF S HLAS HUR)
D T M A B B 1 O ST AR v B, R )
BT 308 7 BN B4 T %) A A B N SR A0 )2 A, LA 4
WM, Li N S5PIE5% & 0285 T DEHP (1) /)N 5GP 5L 550k 41 g
517 GO/G1 BHAH, g T 5P SLSURL A0 L T —LE3ReRAL
A YRR AR IR S R, B30T POF &R, (=)
Wi B iR o R 3, Li R 460435 51) DEHP 38 13 5% Wi 4 35 52 1 F11 E-
S TR 2B B T8 I IS s2 PR R IR %5 KR . Ehrlich S
AP 36 [ PR AE R R B A B P O 3 S AR NSRS TR A4 ot
137 BB SRS, R T RSNZAE 040 R BPA ¥
S RRME ERALMERIR RN R (1) A RITYRSS
Jaro RGP logistic [lJAAE LA HT B XU A 7K T
1o, & A BT I RS B AR S T, S5 A S AU A Y 2R
SRR R e M 7= 1T e OGHk
3.2 EEDs BB H 45
A AR TR T EEDs, 8 5 S EUHE AR BUE™, Wi &k 25

HEEASTE o Yiee SFPMR I, 22 W il &R 28 — H BRR S Pl 5|l
AR ARSI B NN R T 24, % Ak s B T 45 S i 1
WRRG & T AN T B2 , e P EUR LI R BT R 5
B, WRE A RS 2R T RS, Jie X 252
UL EB Y5, 45 MM 707 & X 80 mg/kg F1 200
mg/kg Y, B S2RERE AL S0 H AR BURS K T 30
FEIBEAC  7E 80 mg/kg Y , KB FRMBSIER TR
KRENTCETCAE T, 52 AL SR T U il 400K 6548 s P ()
B, RE RO s 7E 200 mg/kg Yz, ARG B IOk T
g
3.3 EEDs 5| BEBRE

TERRBS FIE L & B RS EEDs f 32 fuh X A 5 2 55 5% i
AU A BB , — RSB A, 5 28 AR 5 A
FIK ., Deng F SFPVAT T AE# R AHVCEC Y 78 4% &
P L (IPP )12 W B 3% F 100 42 % I8 L3 , 45 3 @ 7% EEDs
2SI PP XU, Williams Z5PO%) 489 44 8~ 9 X% 41k %9 1 5 w5 34F
37 —WAFI S, AN I K5 B = S ED RS R.
SERE I, MK >15 png/ dl 5 E v, FHIHERFH 5 24
%~ 31 %, BIMHKT <5 png/ dl i 55 B H494EIR 6-8 4~ H . 3h
Yyseai b & 3, 42 DEHP Y3 (19 1Pk B, A B 4025 ek i) 4%
o) B ZH R SRR T B2 A0 R M R BT R B Bh A — A
PN, BIFFE L SUF SRR PN R A O mT S 350 v



REYES#HE www.shengwuyixue.com Progress in Modern Biomedicine Vol14 NO.31 NOV.2014

£ 6199 -

BHET G, ZHERILTEAETFELEE AR, /N T B+
B CFERA TE R B LR E RN
3.4 EEDs SHRBGFEL

(— )EEDs 520 T Fe i - T - PR A R AR 4 Bk
Pl Je 2 G S M R G 2 HE AR P A WS T A
Xi W 5P J 022 7% T EEDs 122 R HEE J5 A i 52 Uik
OIS, 2B A IR R 2 1K .GnRH FSH )£ 157K
SERIREAG. Li S S0k B R T AR R ) AT B 4
TP LR TR . Wel T SEPILERAE K A B R 58 T X
M AR AFACE A = BN E S A ER A AE . (2)
FIUREFE NI . 2RIV ELEGIEM R AE RNk 5
EEDs £ ¢, BORBTEAT G 9 #H . Kandaraki E 255738 T 78
PCOS R A 2Frh  BPA 49 | — MR 7E Y I3, PCOS
HIVRIAH BPA 2B R A RKT, MEBEFIERS RS BPA
TG A BE R IEM IR BT UGS A AT IR 1 42
oLy A (BPA) i fi 1 AR B 1 & A 48 9 5 AR K B T
(VEGF)E [ #3552, K B AT IR A3k BPA 7] S 807
A WIHTHEVEAT BLOWSL 22 RN AR |, (B X AR MEMEAT BRLBP 5L
TCHA 5% 2 1 i A5 N 5 AG I 22 20 DR B2 A A (PCOS) R 3
M 8 IS N THEY, 3 S5 IR S A el — H IRER 2
(PAEs) .BPA Xt PCOS 1) A& B ik 5 ZILHLICHH Wi, E 5
T (OP)II AT fEXT PCOS i & B HATA 5
3.5 EEDs & KL 4 ph g

Fucic A Z5PF5T Al EEDs S5/E 50 R 45 FLIR i V5 R
JIR RS A fRE ¥ A 5 . Fernandez SV AFPIiF 5 45 S 6 2 %
T BPA WYIEH NEZUIE b K 400> 1 5l BPA 5% DNA #i
15, wEit4T DNA 34k, 30 DNA &= KW pik, ZF
EEDs 455 175 4 FLIRIE o - an 2 0 1 s i (DE S PR 5L
LAEFAE B LS BT WL E B - FATE R . Cohn 45
WE T 72 5 AR 25 1 7 SO G 3k = 5 2 %6 (DD T) A ¢
AT , 55 T 7= 55 B BT 5 19 S8 AU 0 MU R A T
BEVF, RIAE 9744 2767 B B 15 1F 30 2 5 iz Wk

AR AN -
3.6 HE

1993 4F , PLier T YK HRIE T %955 EMT &5 I B 32 ¢
156, P PR A — R 4 AR AR, 7E 10 458 SO AE
(EMT) £ 2 Wtk i T3 TR, L ™ AR R S 4 fl i) i 2
IEAAE . 28 MR %08 17 )5 , Ira TER A EMT (1
K. Ballester MR B[4 T EEDs &5 EMT &A= & REHIC
Fo WHRIB AL EMT W K00 SRR 1T ERe o i i 2 e, 5
T2 [ PRIE v 2 i Y I YL R A — R

4 NEERYE

i T H &A= ARG i EEDs (1932 M M AR
BRLAR e B 800, X EEDs ORIESE EL N PR RIS, R 1) 4F
K, AT TP IR R TCAE AN B T I AR R B H R Bt R
S, R DR A I Pt 2 B A SBALH o SRAGHR T TR A
By LA R A AR A Tk ™ ity R R K -l A7 7R
it DEHP 55408048 — HREREY) . ARRSRIBAR B E G, (EH
SRR, 15 Y T AN S A ORE#R e D mT L, TR R — R

R AT LU Bk A )2 B — RN 5 A 5 ey
FEZS S K HERUR AR R AT UGN 5], 48— F IR TR S Ak

YR T A B ARVE K AE AR A W 2 iR A & W i %

W) e N B A R AR R e Hrh s R AR

PR R AN T4 BRSNS 2 PN 2 & 2 AE 1 FHE

B R
HH F PR A5 R R LA J EEDs fFpZE 24 fEHIHL

2R G TR R e, BT, BOZ AR A 7

G3 AR, TR R BIBIATIT SR . BB R, &

2ERbZ A BAH B35  AH1E N ZEXT EEDs BRSO BUS TE R Y

PR, NRARE e A 71 sl b S A 2 By i EEDs 4R YA

Fo

£ % 3 ik (References)

[1] Balabani ¢ D, Rupnik M, Klemen ¢ i¢ AK. Negative impact of
endocrine-disrupting compounds on human reproductive health [J].
Reprod Fertil Dev, 2011, 23(3): 403-416

2] 7, FA(E%). LA AEEF M]. L TART A HE, 2012
547-548
Li Li, Qiao Jie. Functional reproductive medicine [M]. Beijing:
People's Medical Publishing House, 2012: 547-548(In Chinese)

[3] x)A2. 2B W ik F M AT A8 R Fall]. P EERAREE,
2007, 27(23): 1811-1813
Liu Chao. the Effect of the Reproductive Health by the Environmental
Endocrine Disruptors[J]. Chin J Pract Intern Med, 2007, 27(23): 1811
-1813

[4] R B BN 55k TR s A F 42 LB DNA L6935
D] 2 233 (& F8R), 2011, 38(6): 560-564
Zhao Yan. Effect of environmental endocrine Disruptors on DNA
methylation of embryonic developmental regulating gene [J]. J Fudan
University(medicine), 2011, 38(6): 560-564

[5] Bromer JG, Zhou Y, Taylor MB, et al. Bisphenol-A exposure in utero
leads to epigenetic alterations in the developmental programming of
uterine estrogen response[J]. FASEB J, 2010, 24(7): 2273-2280

[6] Feng Y, Yin J, Jiao Z, et al. Bisphenol AF may cause testosterone
reduction by directly affecting testis function in adult male rats[J].
Toxicol Lett, 2012, 211(2): 201-209

[7] Tiwari D, Kamble J, Chilgunde S, et al. Clastogenic and mutagenic
effects of bisphenol A: an endocrine disruptor [J]. Mutat Res, 2012,
743(1-2): 83-90

[8] Maranghi F, Mantovani A. Targeted toxicological testing to investigate
the role of endocrine disrupters in puberty disorders [J]. Reprod
Toxicol, 2012, 33(3): 290-296

[9] Berg C. An amphibian model for studies of developmental
reproductive toxicity[J]. Methods Mol Biol, 2012, 889: 73-83

[10] Pisapia L, Del Pozzo G, Barba P, et al. Effects of some endocrine
disruptors on cell cycle progression and murine dendritic cell
differentiation[J]. Gen Comp Endocrinol, 2012, 178(1): 54-63

[11] Tabb MM, Blumberg B. New modes of action for endocrine-
disrupting chemicals[J]. Mol Endocrinol, 2006, 20(3): 475-482

[12] Hao CJ, Cheng XJ, Xia HF, et al. The endocrine disruptor
4-nonylphenol promotes adipocyte differentiation and induces obesity
in mice[J]. Cell Physiol Biochem, 2012, 30(2): 382-394

[13] Huang LP, Lee CC, Hsu PC, et al. The association between semen
quality in workers and the concentration of di(2-ethylhexyl) phthalate
in polyvinyl chloride pellet plant air [J]. Fertil Steril, 2011, 96 (1):
90-94



+ 6200 -

REYESHE wwwshengwuyixue.com Progressin Modern Biomedicine Vol14 NO.31 NOV.2014

[14] Li DK, Zhou Z, Miao M, et al. Urine bisphenol-A (BPA) level in
relation to semen quality[J]. Fertil Steril, 2011, 95(2): 625-630

[15] Lagos-Cabré R, Moreno RD. Contribution of environmental
pollutants to male infertily: a working model of germ cell apoptosis
induced by plasticizers[J]. Biol Res, 2012, 45(1): 5-14

[16] Ze4£4%, 3Rih3%. SR04 ik T4 M0 64 He bk A 38 & M B FOA
VEAAUHII]. P TR B 5 4 &, 2012, 46(6): 567-570
Li Xiang-ting, Cai De-pei. The male reproductive toxicity of the
Environmental Endocrine Disruptors and the mechanism of
antiandrogen [J]. Chinese Journal of Preventive Medicine, 2012, 46
(6): 567-570

[17] Corradetti B, Stronati A, Tosti L, et al. Bis- (2-ethylexhyl) phthalate
impairs spermatogenesis in zebrafish (Danio rerio)[J]. Reprod Biol,
2013, 13(3): 195-202

[18] Li D, Zhou Z, Qing D, et al. Occupational exposure to bisphenol-A
(BPA) and the risk of self-reported male sexual dysfunction [J]. Hum
Reprod, 2010, 25(2): 519-527

[19] Ambruosi B, Uranio MF, Sardanelli AM, et al. In vitro acute expo-
sure to DEHP affects oocyte meiotic maturation, energy and oxidative
stress parameters in a large animal model[J]. PLoS One, 2011, 6(11):
€27452

[20] Grossman D, Kalo D, Gendelman M, et al. Effect of di-(2-ethylhexyl)
phthalate and mono-(2-ethylhexyl) phthalate on in vitro developmen-
tal competence of bovine oocytes [J]. Cell Biol Toxicol, 2012, 28(6):
383-396

[21] Lang Podratz P, Delgado Filho VS, Lopes PF, et al. Tributyltin
impairs the reproductive cycle in female rats [J]. J Toxicol Environ
Health A, 2012, 75(16-17): 1035-1046

[22] Li N, Liu T, Zhou L, et al. Di- (2-ethylhcxyl) phthalate reduces
progesterone levels and induces apoptosis of ovarian granulosa cell in
adult female ICR mice [J]. Environ Toxicol Pharmacol, 2012, 34(3):
869-875

[23] LiR, Yu C, Gao R, et al. Effects of DEHP on endometrial receptivity
and embryo implantation in pregnant mice [J]. J Hazard Mater, 2012,
241-242: 231-40

[24] Ehrlich S, Williams PL, Missmer SA, et al. Urinary bisphenol A
concentrations and implantation failure among women undergoing in
vitro fertilization[J]. Environ Health Perspect, 2012, 120(7): 978-983

[25] XV 4RAMF, Yo A B, 2tr, . Wy A 5 B A PR eAa £ (] b4
AR B 2 &, 2011, 45(4): 344-349
Liu Yin-mei, Shen Yue-Ping, Liang Hong, et al. the Association
between BPA and recurrent abortion [J]. Chinese Journal of
Preventive Medicine, 2011, 45(4): 344-349

[26] Marra ML, Zullo F, De Felice B, et al. Environmental pollution
effects on reproductive health - clinical-epidemiological study in
southern Italy[J]. Transl Med UniSa, 2012, 11(4): 39-56

[27] Yiee JH, Baskin LS. Environmental factors in genitourinary
development [J]. J Urol, 2010, 184(1): 34-41

[28] Jie X, Yang W, Jie Y, et al. Toxic effect of gestational exposure to
nonylphenol on FI male rats [J]. Birth Defects Res B Dev Reprod
Toxicol, 2010, 89(5): 418-428

[29] Deng F, Tao FB, Liu DY, et al. Effects of growth environments and

two environmental endocrine disruptors on children with idiopathic
precocious puberty [J]. Eur J Endocrinol, 2012, 166(5): 803-809

[30] Williams PL, Sergeyev O, Lee MM, et al. Blood lead levels and
delayed onset of puberty in a longitudinal study of Russian boys [J].
Pediatrics, 2010, 125(5): €1088-1096

[31] Noriega NC, Howdeshell KL, Furr J, et al. Pubertal administration of
DEHP delays puberty, suppresses testosterone production, and
inhibits reproductive tract development in male Sprague-Dawley and
Long-Evans rats[J]. Toxicol Sci, 2009, 111(1): 163-178

[32] Xi W, Wan HT, Zhao YG, et al. Effects of perinatal exposure to
bisphenol A and di (2-ethylhexyl)-phthalate on gonadal development
of male mice[J]. Environ Sci Pollut Res Int, 2011, 19(7): 2515-2527

[33] Li S, DaiJ, Zhang L, et al. An association of elevated serum prolactin
with phthalate exposure in adult men [J]. Biomed Environ Sci, 2011,
24(1): 31-39

[34] Wei J, Lin Y, Li Y, et al. Perinatal exposure to bisphenol A at
reference dose predisposes offspring to metabolic syndrome in adult
rats on a high-fat diet[J]. Endocrinology, 2011, 152(8): 3049-3061

[35] Kandaraki E, Chatzigeorgiou A, Livadas S, et al. Endocrine
disruptors and polycystic ovary syndrome (PCOS): elevated serum
levels of bisphenol A in women with PCOS [J]. J Clin Endocrinol
Metab, 2011, 96(3): E480- E484

[36] XA, A5, A K, . B A 3 K KM TR LLF A
BEARERETEGREG A [J]. £ 58S, 2012, 32(5):
293-300
Zhou Xian-ying, Hao Shu-fang, Xie Shu-wu, et al. the Effect of BPA
on the development of ovary and the expression of vascular
endothelial growth factor in female rats [J]. Reproduction and

Contraception, 2012, 32(5): 293-300

FAag, R, RART, F. 8 AL A s s TR AT S fp £47

S AR M B E RS m (U] oy BA R F FAR, 2011 31(10):

1753-1777

[37

—

Li Ting-ting, Xu Zhi-liang, Chen Yong-heng, et al. Effects of eight
environmental endocrine Disruptors on insulin resistance in patients
with polycystic ovary syndrome:a preliminary investigation [J]. J
South Med Univ, 2011, 31(10): 1753-1777

[38] Fucic A, Gamulin M, Ferencic Z, et al. Environmental exposure to
xenoestrogens and oestrogen related cancers: reproductive system,
breast, lung, kidney, pancreas, and brain[J]. Environ Health, 2012, 28;
11 Suppl 1: S8

[39] Fernandez SV, Huang Y, Snider KE, et al. Expression and DNA
methylation changes in human breast epithelial cellsafter bisphenol A
exposure[J]. Int J Oncol, 2012, 41(1): 369-377 (T 6173 1)

(_E#E% 6200 TT)

[40] Noriega NC, Howdeshell KL, Furr J, et al. Pubertal administration of
DEHP delays puberty, suppresses testosterone production, and
inhibits reproductive tract development in male Sprague-Dawley and
Long-Evans rats [J]. Toxicol Sci, 2009, 111(1): 163-178

[41] Ballester M, Dehan P, Bé liard A, et al. Role of genetic and
environmental factors in the development of endometriosis [J]. Rev

Med Liege, 2012, 67(5-6): 374-380



