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Effects of maternal exposure to Di (2-ethylhexyl) phthalate during mid- to late
pregnancy on pregnancy outcome and offspring development

DING Yu, GAO Yu, SHI Rong, ZHOU Yi-jun, TIAN Ying
( School of Public Health, Shanghai Jiaotong University, Shanghai 200025, China)

[Abstract] Objective To investigate the effects of maternal exposure to Di (2-ethylhexyl) phthalate (DEHP) during mid-
to late pregnancy on pregnancy outcome and offspring development. Methods Fifty pregnant Wistar rats were randomly
assigned to 1 mg/kg DEHP treatment group, 250 mg/kg DEHP treatment group, 750 mg/kg DEHP treatment group, 1 000
mg/kg DEHP treatment group and control group (2 = 10) on pregnancy day 12. Treatment groups were managed with
1 mg/kg, 250 mg/kg, 750 mg/kg and 1 000 mg/kg DEHP through day 17, respectively, and control group were
administered with corn oil. The effects of DEHP on behavior, body weight, pregnancy outcome and organ coefficient of
pregnant rats, and the effects of DEHP on body weight of offsprings and on vaginal orifice of female offsprings were
observed. Results The weight gain of rats in DEHP treatment groups were not affected during exposure period (P >
0.05) . There was no significant difference in average viable litter size between each treatment group and control group ( P >
0.05), and no fetal malformation and stillbirth was observed. Twenty-two days after delivery, there was no significant
difference in organ coefficient of uterus, ovary, liver, spleen, kidney, thymus, hypothalamus, brain and adrenal gland
between treatment groups and control group (P >0.05). There was no significant difference in weight gain of offsprings from
day 1 to day 22 after birth between each treatment group and control group ( P >0.05). Sixty-six days after birth, 62.5% of
female offsprings of 750 mg/kg DEHP treatment group and 81.25% of female offsprings of 1 000 mg/kg DEHP treatment
group developed vaginal atresia, while no such abnormality occurred in the other groups. Conclusion Maternal exposure
to 750 mg/kg and 1000 mg/kg DEHP during mid- to late pregnancy may not cause significant maternal toxicity, while high
incidence of vaginal atresia in adult offsprings can be observed.
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(FfR12~17d) , FIEHAMBERE M ISR
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1 #P5FH%

1.1 ZRIHY

HIEHR Wistar KB, ,6 ~8 JF#% ; MM K RiE R &
180 ~220 g, MM KRk B & 250 ~ 300 g, s EF
ERER EBE TR ERR RS YR T LR,
A P=IF A IES R SCXK(37)2007 - 0005, 34 &
FAVFATIE S SYXK (9+)2008 - 0050, K R7 R &
(23 +2)C ,JBEE(60 £10)% ,9 h F1 15 h B BEIE3F
(8:00—17:00 }T5) W TP EREEFR 1 H. #
RE#HRSEHE 'l 8B, XBEERBEREHEZ,H
HE LR EIRES 0 X (gestation day 0,GD0) ,,
1.2 YR AaRED

SEEXEENRRRPREEMNABRITEZN
DEHP FA & (50 pe/ke) B EAEREHNEBRERN

I mg/kg; R|HERE R, ZEERNBRERN 1000
mg/kg( FELR RIS H BT Ak 23 9 8 18R
R —BEM) . 50 HZE R GDI12 Bt a7 A 4
Yu35 41 (DEHP ¥ 43 5128 1,250,750.1 000 mg/kg,
n=10)F1 M HEA(n=10), PEFHABERNEKXK
1 (Sigma) , &R 1 mg/ke, 5 H e ARTEC#], £
8:00—10:00 EF 425, E GD17 SR ; W BANSE
FE KM,
1.3 WMEHEHE

MEEABGRAEREMGTAZMURERS
Fio FRHEAS 2 R (postnatal day 2, PND 2) ,H{R
RFREFNSEHE  #ETERELRE, BERF
6 HEtEF ., PND 22 FRINFALGHRAERE, B &
FAKERE(3.5% ,1 mL/kg) BREE, O 27 R 1L
SmL G5 HFEFE R TR EE.TE. N
B TER WM. ERERE, HTREESAR(ESE
B54EE H{E,2/100 g) . A5 (PND 66) , M2
HEHFRAEF OB
1.4 SHHETE

SKFH SPSS 11.5 R #HT G T ¥ M. EAM
SRETEFUHERRARAEE T 240, 83U
x+sRAGRHEBCRA CRE, P<0.05XRER
AEait#E X,
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2.1 BRFBHEERATEH

2.1.1 BRETARKREERE HEEN MZRIE
FORASREEARRENER, KEXR . F
BUKEMKKEER , ARARFETHN. FEITH
Bf(GD12) B RBHAFRAKRE S BA LR, £
AHTGEHFEX(P>0.05), REFHMHE(GDI2 ~
17) BRESHERAREEN, ZRERITFEXL
(P>0.05)(%1),

2.1.2 BRARSR SESHASEERAESX
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WL ZIFCHG A
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£1 GDI2~17 EABRGRBEMBA(F2s, n=10)
Tab 1 Weight gain of rats in each group during GD12 to GD17
(xxs, n=10)
#3 HREEM g
Vgt 21.42 £8.68
REH
1 mg/kg
250 mg/kg
750 mg/kg
1 000 mg/kg

16.04 £7.03

18.34 +£8.47

16.32 £10.79
9.05 +£11.07

x2 FHEBRERER
Tab 2 Pregnancy outcome in each group

“5) FREE BEERUE
*HA 87 8.7%2.6
REa
1 mg/kg 76 8.7£2.3
250 mg kg 61 7.8£1.8
750 mg kg 65 7.921.7
1 000 mg/kg 80 8.5£1.3

%3 PND22 HEREZEREMER (25, n=10)
Tab 3 Organ coefficient of rats at PND22 (z +s, n=10)
FeEd
Imgyky 20 mgkg 750 mgky 1000 my/ke
FFRE 3.90+0.01 3.99+0.01 4.02+0.01 3.7420.01 3.%410.01
R 0.97:0.01 1.17£0.01
b 0.48+0.01 0.49+0.01 0.49+0.01 0.47+0.01 0.470.01

)iz oy

1.19£0.01 1.11+0.01 1.14 £0.01
] 0.08£0.01 0.08+0.01 0.09+0.01 0.08x0.01 0.080.02
::F- 0.06 £0.01 0.08 £0.01 0.08+0.01 0.08+0.01 0.060.01
] 0.37£0.04 0.37+0.05 0.31+0.08 0.31+0.08 0.340.01
= 0.07£0.01 0.08 £0.01 0.08+0.01 0.09x0.01 0.090.01
TER 0.06+0.00 0.07+0.01 0.06x0.01 0.07+0.01 0.08£0.01
EER 0.52:0.01 0.040.01 0.02+0.01 0.01+0.01 0.010.01

&4 PND1-~22 FRERBHEME(Z+s, n=60)
Tab 4 Weight gain of offsprings (2 +s, n=60)

“5) EEEE I g
*HA 43.74 £2.72
REa
1 mg/kg 42.91 +3.04
250 mg/kg 43.29 +5.54
750 mg kg 44.65 £3.14
1 000 mg/kg 41.81 £4.72

2.2.2 BEHEFRBEFHEFOMRE 750.1 000
mg/kg DEHP e 4 ¥ F R LB AEA SR, R
AR B 62.5% (15/24) F1 81.25% (26/32) , T
X4 (38 H).1 mg/kg DEHP Ze 3 41 (29 R ) M
250 mg/kg DEHP e 5 4 (25 R) T RHAES

HIEFEITO,
3%

SRR IR SR RS RR)E 1 A RA
BERGETWRHEEX B R E KRB B, a8 Al
FEMAREZYR,TRESEMEIGE. FE, B
4 DEHP Mtz BF 5™ R0, & W IRIG B B3R 3%
R4 TR EAMERE 08 . Ena £ R3E,
PAEs /E i F i IrBa 5 (GD15S ~17) KRB , M EHF R
MAEESHIEREAHE., TUDARREEE R AHE
SR BHB(GD 12 ~17) ,JIZ DEHP £ OB R &
BHEREEHEFREBERATHNEWN, SRR . §
EHRSM4EREIRT  KEAR TR, KE.IK
KEBIEE., R4SRAERGERALEE, R NEF
FERf B, PND 22 B, BE & E ERSF R BB IE
¥, 7E Grande " B R P, HETE RN SHIAH
(GD 6 ~ PND 22) DEHP (0. 015 ~ 405 mg/kg) 2%,
GRARAUBHEREN, BIRERIEE, Moore
20814955 22 DEHP(375.750 mg/kg) GD 3 ~ PND 21
25,750 mg/kg GD16 ~ 20 & [ 44 i 8 3 hn 8 ) i
HW/N,PND 1 ~21 KREMMKEER, B8 Y
MERBSEHEE. 2LREGER5U EHRHEERL,
AUAAEAARANETAREINAEHER —BS
HRMAEEENE.

T DEHP 2 MMy R, AT Ed G &
HEERATREFASE, IREXHETUSIER
B ERLE EERESNEAEHE BE—
BEEEN., TEE" EHE,DEHP R2F T 5|
EARBRHRKE ERERK BK AR ERBEK.E
FY K B BB k552 % du %8 DEHP
AREMEERBERAMEBERZWE . £HFRT,
FREAFRREENSSRALBETHEEZR,
BAAZERETASIEABH R TFRRES
., TRRENEAARS LR EFE( LRRKE
MEEMRZAISBEENEEZER) EAEMNE(LRHF
RPFERE BT >1000 mg/kg) BEHE (I
ER)EEHREAR, MBBEELEEE LK,

B2, ALK ZH 750.1 000 mg/kg DEHP 43
HFRERREERENENSBE., " %
B, mh 5 2R S Y P FF O 27 PND 30 ~38 k55—
MHEBM RS EIE T 5T 8 JuAT, iSRRI BE R R K
FREMNASFHAEFONERYE £ ZR4EHE
Mgi, A RER DEHP 5| EIILENRE M BEARRN
BEKERAFTB EEBRTHRILEE W TER
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RADEHPA M FHE AL G T e 5 H I Bk m i
BRES EREEREREX,

EE ERE Y 45 #E ( The National Toxicology
Program, NTP) H1 , & X B 5T L IE B} DEHP 5 H AU
YT RS EEAE R EERE W, WERER
RBEM T KT, M EAEER, FRATFERNER
Prae 2™ ARG RS M-, W, FE NTP
SCAMRAEME AL REEUNEEFTRKERD
DEHPREXN FEHRREARFEFERERNAESE,
RIT750.1 000 mg/kg IR RKHH DEHP £ O %5,
rEARGESA R —REEN, AT SBOESE TR
BESREAERAYRE, BN E2ER
FMTFRAEEREHE OB, o 8 Mot FEaE L%
MIHEBRK R EFRTREIREF A RIAL K,
HEHABMABTEZR,
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