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[HH ] fERIFBRD B TFIBE_REE —ZE A (DEHP) NERY), BE_RB_F
T & (DINP) BZXH N BER AL EF 2 —, R S7EIRZ DINP FRRRHE K i ZLHA %
EXNEMEFREER SRR E AT HENLH,

[ 7574 ] RARKERAELRIEIT, 1 Wistar 2 KERGD7 (X25HE8X) EPND21 (7
BE21K), BREOES DINP, FEFIE /5. 50, 500. 1000mg/kg ((AE), EXKMAA
FIXTERZE, E4AH 5~6 R RARM. PND2EY, MEFRFEBIALIERE (AGD) , HitEH AGD

¥, TEPNDA BN BIRALIRIEFRIIEE s RFE (A RER, 4 FME) . 95)F PND21
FPND49, MEFTIELAMEHIHEY 10 REEMEF R, B ELSAENEHMEEZEKT, HEFEZIW
RESAFIETW ; ITEPND21 BT EAMMTE R, HEALNEE PR AZENEEZRE K
BIRFEEREA mRNA TRiXIE o

(4552 ] 5RFISTERAELLE, DINP RSAFEF RHNE SRS L ERTSR
ITEEN (P>0.05) , BI#4FRAIAGD 85T, 725179 (5.15£0.37) (5.17:0.33). (4.57£0.38).
(5.16+0.32) mm, 500. 1000 mg/kg ZxHLALEME(F AT AGD 154K (2.48+0.19. 2.51+0.13) P&
533884848 : PND21 B, 50mg/kg Az LA _ERY DINP &b IBLR AR Star B A mRNA RIAEIE S, 500
%2 1000 mg/kg S0IBRLE AR Scarb1 BY mRNA FRIXE MK, Lhegr BE mRNA FRiXEH7E 1000 mg/kg
FIELEFEME (39 P<0.05) . PNDA9 DINP RFBAA R EFBMEMBE TR, [ERMAEHIIERE
MK, {8 PND21 ] PND49 T 147 R ISR ER LT (P>0.05),

(4518 | FEBREAK R LHA DINP JREEXTIfEME F AR R EBERSFER M, ERERIERX
AR Scarbi. Star M Lhegr FTREEEAEANGI PR IZE—E A,

KigiE  BEZRRRTE ; £EABSM ; AR ; M5

Effects of embryonic and lactational diisodecyl phthalate exposure on reproductive system
of male offspring rats L/ Jia-lin', WANG Yong? JIN Yu-ting®, LUO Ran-ran®, WANG Peng-
peng’, ZHANG Yun-hui®, JIANG Xiao-hong* (1.Department of Environmental Hygiene, School
of Public Health, Fudan University, Shanghai 200032, China; 2.Laboratory of Toxicology,
Shanghai Institute of Planned Parenthood Research, Shanghai 200030, China; 3.Neonatology
Department, Yuying Children’s Hospital Affiliated to Wenzhou Medical University, Wenzhou,
Zhejiang 325027, China; 4.Department of Endocrinology, Shanghai Tongren Hospital, Shanghai
200336, China)

Abstract:

[Objective] As an alternative to environmental endocrine disruptor diethylhexyl phthalate (DEHP),
diisodecyl phthalate (DINP) has gradually become one of the most widely used plasticizers. This
study aims to explore the effects of embryonic and lactational DINP exposure on the reproductive
system of male offspring and its possible mechanisms.

[Methods] In a two-generation reproduction toxicity study, pregnant Wistar rats were treated
with 5, 50, 500, and 1000 mg/kg (body weight) DINP or corn oil (solvent control) by gavage
once a day from gestational day 7 (GD7) to postnatal day 21 (PND21), with 5-6 pregnant rats in
each group. On PND2, the anogenital distance (AGD) of the pups was measured and the AGD
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Index was calculated. On PND4, the litters were culled to 8 pups per litter (4 females and 4 males). On PND21 and PND49, 10 male pups
randomly selected from each dose group were measured for serum testosterone levels by ELISA and observed for testicular pathological
changes. The testis and epididymis coefficients were calculated on PND21, and the mRNA expressions of key genes in testosterone
synthesis pathway were determined by real-time quantitative PCR.

[Results] Compared with the solvent control group, the perinatal loss and male-female sex ratio of the newborn rats in the designed
DINP groups were not statistically different (P>0.05), but the AGDs of male pups were significantly shortened to (5.15+0.37), (5.17+0.33),
(4.57+0.38), and (5.1610.32) mm in the order of low to high DINP exposure level, respectively, and the AGD indices of the 500 and 1 000 mg/kg
dose groups were significantly reduced to (2.48+0.19) and (2.51+0.13), respectively. Compared with the control group, on PND21, the
MRNA expression levels of Star were significantly increased in the DINP-treated groups at 50 mg/kg and above, the levels of Scarb1
were significantly decreased in the DINP-treated groups at 500 and 1000 mg/kg, and the levels of Lhcgr was significantly reduced in
the 1000 mg/kg DINP-treated group (P<0.05). The spermatogenic cells and spermatozoa decreased and aggregation appeared in the
interstitial cells after the DINP treatment on PND49; but there was no significant decrease in serum testosterone concentrations in the
male rats on PND21 and PND49 (P>0.05).

[Conclusion] Embryonic and lactational DINP exposure affects the reproductive system of male F; rats. Scarb1, Star and Lhcgr, key genes

of testosterone synthesis, may play a role in the male reproductive toxicity of DINP.

Keywords: diisononyl phthalate; reproductive and developmental toxicity; anogenital distance; serum testosterone

SR _ERER — R FH5 (diisononyl phthalate, DINP)
M ZNEREER, TERFELENHNRER
ZIEFm, BERYG, ER. BERJK/EE. BR
ZIEHIRE. IR M. HiaE FE. B &1
%, ERERRERIFEPEELENNA, BT
KRBAST SRR — BB — (2- 2 &) 28 (di-2-ethylhexyl
phthalate, DEHP). 4B & — BB R T 5 & B E§ (butyl
benzyl phthalate, BBP). B — HA R — T 5 (dibutyl
phthalate, DBP) % 6 % FIIEEETIAYFR A, DINP BE3F
MR ANRAERANIEERZ— BFELBENS
%, BREEE 2L DINP B FEFAI#E 3 %5 LUT) LERA
AOF8ItE, HIEE T BmEMME NS DINP &K
BETEEEN Img/kg ™7,

PR _PRERESXIEEE N, aNDEHP I BBP, BB
S$EAESEMN, B—RIMERD BTN, MBS LEY
HABD AT MM A s, BTN FI EHE L EER, =L
N ETBERAER M, A5 & DINP BJgEE
EEEELEEAETSMY  GrayEP &M, 750mg/kg
DINP B HRA S AT LISl e sSD M AR EL KRS, B
H4 5785 4B 2K F[F 77 2 HY DEHP 1 BBP ; Boberg
% W % 1 & HA DINP Z 55 BE 1& AR Wistar 1 14 1F K
MEBBLNBEEREREEERANNRE ; LeeFY
Z, EFAEIREFET, DINPAI SR ARIAIE
BB (anogenital distance, AGD) # AGD #& 1 [# . X
LI EBIR R, DINPEIRE A B EES S, BXE
DEIRR X E T DINP ENEEMHIL RS TFR
SR T A BRI, Boberg W 4X 4823 & I Wistar
KBZHEANHFLHEA DINP 2 F A S EH M4 /A HL L

RE LI, AGD B K FE IR EAMBE FEHEIG
Mo Clewell & W3 B4 HA SD K RHIT T REIRE
s, KIMDINPEESEMFRELEERE 22X
(postnatal day 2, PND2) H IR Z1Z £ FE A AN 2 3 (8]
FRAARREEER, F BT PND14 KT T AGD B9%E/ )\

ZFRXEHEF LA EREZ NS
R AN T B - B - IR EESEAEEE
ER Y, BEERE R EIRAEMERTHRIEY, RRE
BIGEER. 17a- R 2 )GE2E. iR ER. #/1%5
RAEMNER, ENERIEBAFAFBEBFEX
= {& 1 (scavenger receptor class B member 1, Scarb1)
XTREEREHIE, KEESMETER (steroidogenic
acute regulatory protein, Star) X1BEEEZ % zAI(E#H1E
B, B8R UEE/AERERERBERZE (luteinizing
hormone/choriogonadotropin receptor, Lhcgr) X148 %
BSRYECE , SR IRESAB [E B2 55 222 ES (cytochrome
P450 family 11 subfamily A member 1, Cypllal) £
AEMEEIEFHLIEEETEMNATER, £
F1.i8] B 4B BE R AR & = A & T 3 (insulin like 3, Insi3)
FETEAERAEFFFERK, B MR
EMEE, R T WA TEIERNS I FLAEERX
BRUERIM, tr] LUE A T R AR g sE AN R L A TE A AR
AT, BN LA RRM A AENEETS
) o2l

Alt, AAFIZARREELL, RE DINP iERS
AN IR SN AR EE FREBRANT M, 1B
i M 7E 7 B AGD A1 L 3% PND21 F11 PND49 BY {7 R If1 7B
ZRAKE, MBEARIELN, HOWEREHEE
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FXBRRARANNZT, RIXREDINPXHFRERARBE
KM EEEBERFEL B0,

1 ME5REE
1.1 EEzh¥

B Wistar B M KRR, W B LB /R- 248
LI BE R AE], SEXEh¥YI4E 7= ¥ A 3E sSCxK (GF)
2013-0016, EEFIEN HMER G, EFREHEER
BN AR BRI A .
1.2 AFEG

ARELBERHEETRZEHRRA (FELEA
THYEFERNE L) SPFRTYIENETE, SRIEh
¥E AR IFRIIES SYXK (FF) 2013-0027, S ZERVRE
73 (2243) °C, HEIHEE /I 50%~60% , KA TR,
12hJEHR, 12h BB, s KB InERALEEH R AR H
BHHRK,
1.3 &5

FEIXF : DINe (EIBXBETHEORE, A
E), KERZMEeLsA TR (EBEMIHEMRIZER
RE, FE), 2R (EBEITEY, vEH), =Z8H
IR (BAERANFRFERAE, AE), bepck (k
BETAEY), BE), Primescript RT Reagent Kit (£ H
EEYRA, FE), TRizol (RERESEHAGRAT,
=E),
1.4 FIEigE

F3F DINP JJ DEHP ZRIZEEFIRVE 1, FHRIE,
BERMNAEFTEES K BHEL (OECD) F57 414 3y
ABEHASHERAREBIT 1000mg/ (kg-d) B
ER, ZARHEIGHENFIEH, DINP REFFERKNR
791000, 500. 50. 5mg/kg FIIAFISTBRLH, 53 I
FREX 0.1. 1.0 10. 20g DINP, TIANEXKH, ‘EEER
F200mLBE#A, BEEEFRL 0.5. 5. 50. 100 mg/mLHY
DINPCER, F4°ChBREFR. RERSHE
5mg/kg IR FEIEAE DINP IR/ NFE R BEKF,
1.5 ;g

237 1 ARSI RS, S MM Wistar BX
FARZRBEE 1 2WLHEGREA, EEXER
HEE BT (844 BRI PRE R A 0T, BIEEMET
MEFR LREERBTRAECRZEES, BEIBT
G, 22K BEHBRIBEER 2 EEXTERAR
BREH, HENTIRBRFHNAXRAENZEZE LR

(GD0)o ZRMZZHIE K (GD7) FFIA, EBREE

MZLEAZE SR (PND21), B8R 1K, {AF290.005mL/g, [E
BREXME 1R, HRBEEERATRSER. (FRIE

FrE PND49, WRRALZEB LT REEIR/FEMANE
Ao

ARG ITAIEIRNES % OECD G 414 (KB
SHHAR) P41 (EELXESHmELRR) W E
Ko KEREEGE, FEEERKBMNIFTIRIEE AR,
FPLKAR s~6 LFRZHIIEME K F A,

THBAMETFEEERREH. FRE&E F
MR, PND2 I ERRRINER B RS AHLEMEF
L BYAGD, F it B AGDEH, AGD JE ¥ -AGD/VIEE,
PND4 BV #HTEANEIRIE, MEIEEsRMTF 4R
5, 4 REER) . PND21 F1 PND49 BY 5% BX B /1 $4%
MAED MBS AL 10 JEEMFE, BELSAE
MTE PND21 F1 PND49 BYF 58 5 EEA7K T, HAEZIF
B, RHERBEEAFZERE TUREZHKRIE
ZE, [FEBY PND21 BYXHRZIRY 10 RIFRHFITNE, 7
HEEHABAMER, 24 (E) 2= (£
(Fi£) EE //NRIAEE] x100%0

FA TRizol 13 Il — & 7% 18 BY 22 1 4H 4R 2 RNA.
Scarbi. Lhcgr. Star. Cypl1al 0 insi3 5| ¥ 50 1
Fft 7o 18 FA Mastercycler ep realplex ik 7t & & N IZ
FIEREF#HITPCR RN, T M4EIF 17K, 95°C 305
PCR R RZf&EF 40 %, 95°CZ % 55, 60°CE M 31s 5 /A
FRBN ERTEIR 1%, 95°C 155, 60°C 155 F195°C 1550 LA
RPSI6TEARZERA, A2 %t ESABMNER
mRNA ARV ZE R,

x1 EREHAXERSYFS!

Table 1 Primer sequences of genes related to testosterone synthesis

£2H EM514) REEY

Gene Forward primer Reverse primer

Insl3 5’-GTGGCTGGAGCAACGACA-3’ 5’-AGAAGCCTGGTGAGGAAGC-3’

Lhegr 5’-CTGCGCTGTCCTGGCC-3’ 5’-CGACCTCATTAAGTCCCCTGAA-3
Scarbl  5’-ATGGTACTGCCGGGCAGAT-3’ 5’-CGAACACCCTTGATTCCTGGTA-3’
Star 5’-CCCAAATGTCAAGGAAATCA-3"  5’-AGGCATCTCCCCAAAGTG-3’
Cypllal 5-AAGTATCCGTGATGTGGG-3' 5’-TCATACAGTGTCGCCTTTTCT-3’

RPS16  5’-AAGTCTTCGGACGCAAGAAA-3’ 5’-TGCCCAGAAGCAGAACAG-3’

1.6 HitFSF

1ZF SPSS 16.0 X FRE BB HITHRIT O, B
BIESHRE, FEFTERK, SRSEHSXTRAH
17 Dunnett-t I B E DR T H KK, WIKE
a=0.05,
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2 £R
2.1 FREXR

DINP S X {F R A EIE KLAR M (BHER
£R). DINP EREHMEFROEERFERMF
ERIEIF R 2, SAFIXRAMLL, DINP REH
7RI EEHRBREAM AR LGSR DAEER (P>
0.05),

K2 DINPELEHIREWHEFENF M
Table 2 Effects of perinatal DINP exposure on basic indices of
offspring rats

FEBA (mg/ke) EEHEEER (%) ;98354
Dose group Perinatal survival rate Female/male ratio
0 100.00 - 26/24 —
5 96.43 0.497 23/33 0.260
50 98.25 1.000 23/34 0.228
500 95.52 0.260 33/34 0.769
1000 93.10 0.122 32/26 0.742

2.2 AGD s RME R

5AFIRT ALY, & DINP A4 {F 5 AGD 4552
(P<0.05) ; =72 Y DINP (500 mg/kg F1 1000 mg/kg)
SEEMF R AGD I8 EER ERE(E (R 3),

&3 DINP FEBREAFI A 2L HAZ S 7Y PND2 1% (F R AGD BY
0 (xxs)
Table 3 Effects of intrauterine and lactational DINP exposure on
AGD of male offspring rats on PND21

LA (me/kg)  FREH(R) AGD (mm) AGD $52X
Dose group Number of pups AGD index
0 24 5.55+0.35 2.68+0.15
5 33 5.15+0.37" 2.60£0.17
50 31 5.170.33" 2.60+0.17
500 32 4.57+0.38" 2.48+0.19"
1000 23 5.1620.32" 2.51+0.13"

&4 DINP FRBSERFNMEZLHAZ XS PND21 M (F BR 2 A0 Ff
RN (xts, n=10, %)

Table 4 Effects of intrauterine and lactational DINP exposure on

testis and epididymis coefficients of male offspring rats on PND21

FIEH (mg/ke) ESAERN ¢ LIE=F¥¢
Dose group Testicular coefficient Epididymis coefficient

0 0.19+0.03 0.07£0.01

5 0.19£0.02 0.07£0.01

50 0.18+0.01 0.06£0.01

500 0.16+0.01" 0.05+0.01"

1000 0.09+0.03™" 0.04+0.01""

U] 5AFISTERZA (0mg/kg) ELEX, * : P<0.05 ; ** : P<0.010

[Note] Compared with the solvent control group(0mg/kg), *: P<0.05; **:

P<0.01.

&5 DINP FEBRHAFIMZLHAR BN R (F R MF ZERIRER
20 (xts, pg/L)
Table 5 Effects of intrauterine and lactational DINP exposure on
serum testosterone concentration in male offspring rats

FIZ4E (mg/kg)

PND21 (n=10) * PND49 (n=10) *

Dose group
0 2.99+1.14 3.40+1.46
5 3.11+0.90 3.08+0.82
50 3.28+1.03 2.01+0.48
500 2.33+0.50 3.36+0.84
1000 2.05+0.62 2.61+1.01

[F] 578539884H (0mg/kg) ELER, * 1 P<0.05 ; ** 1 P<0.01,
[Note] Compared with the solvent control group(0 mg/kg), *: P<0.05; **:
P<0.01.

& 49 PND21 BYIEMF RV R I RHNSAK
1T458, 500. 1000 mg/kg DINP £H I 141+ FEAIZ A0
M=Z=AHBBEMFXTIRA (P<0.05), 5. 50mg/kg
DINP £FHHMEER (P>0.05),

2.3 MEZFAREMENFRIENRT

#£ 8 B, PND21 ] PND49 By it {F R AV M5 2
BRE S BTN RAMRLIYEEBEEER (P>0.05),
IR 50

[ (Note) ] * : P>0.05,

PND21 #1PND49 M (F R A RIBLERETR, Xt
RAFESAMHMABEEHINET, BRER. BE
DINPRSHEMIL S, HABERNERHAMEMER
L, BBENER, 2R, EENE I 22480,
5 PND21 KERAELL, AR (PND49) EABIAIEE
WA EEMERARE AR R, AFIXTRALEE(F
REAFNEFABREIET, TERAT ST,
Bl B4 AR TE FR AR AB B 2 18] m] LA R B B 3R 2R Al 41
B, DINP RS AL EMBE TR, B4 H I
REMR, H 500 mg/kg A8 RARRERNBE,
TE 1. B 2
2.4 ZFAEMXBERD mMRNARIX

F6 a0, 5IAFINERALLIR, 50mg/kg &L LR
FZ DINP 22554 Star BAFRIAIIFE, 500, 1000mg/kg
DINP 2 5 2H Scarb1 B K mRNA R IX £ B E R 1K,
1000 mg/kg DINP & 4H Lhcgr A mRNA FRIX 2 [F
i (P<0.05) 0 #ATM, = DINP 2 4HM Ins/3 F] Cyp1ial
B mRNA RIXAKESAFINRBAMELLI TR ITFEE
£ (P>0.05),
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UE] A BFINTERA, EXBAEEHTIETT ; B : 50mg/kg DINP, 53
EIEMRERCE NG E BT, HAIEEREZSE ; C : 500mg/kg
DINP, [B]FT4HABEREE ; D : 1000mg/kg DINP, 4EFEARDREI L

[Note] A: Seminiferous tubules are neatly arranged in the solvent control

group; B: Some spermatogenic cells fall into seminiferous tubule lumens
and seminiferous tubules show mild atrophy in the 50 mg/kg DINP
group; C: Leydig cells accumulate in the 500 mg/kg DINP group ; D:
The number of spermatogenic cells is reduced in the 1000 mg/kg
DINP group.
El1 DINPRERGHAFIHPLAAZ S5 PND21 BT ME(F R
SHFETWL

Figure 1 Pathological changes of testis in male offspring rats after

intrauterine and lactational DINP exposure on PND21

UE] A BRISTERA, EXHMBEEHTIETT, BTFHARERR ;B
50mg/kg DINP, ‘D& FEAPARE NHIAFEEERT ; C : 500mg/kg
DINP, [E]FR4HABEREE ; D : 1000 mg/kg DINP, XS/,

[Note] A: Seminiferous tubules are neatly arranged and sperm cells are more

mature in the solvent control group; B: A small amount of spermatogenic

cells fall into seminiferous tubule lumens in the 50 mg/kg DINP group; C:
Leydig cells accumulate in the 500 mg/kg DINP group; D: The number
of spermatogenic cells is reduced in the 1000 mg/kg DINP group.
2 DINP FRRAHAFIMZLEAZR B 5 PND49 By 4T R
ZXFET L
Figure 2 Pathological changes of testis in male offspring rats after
intrauterine and lactational DINP exposure on PND49

#* 6 DINP FRBRHAFNFEZLHAZ S 3Y PND21 14 (F R E B S AL
KHEEE mRNA X RERIFZME (xts, n=10)
Table 6 Relative mRNA expression changes of genes key to
testosterone synthesis in male offspring rats after intrauterine
and lactational exposure to DINP on PND21

Fil (me/ke) Insl3 Scarb1 Star Lhcgr Cypllal
Dose group

0 1.03+0.15 1.00+0.04 1.10+0.09 1.00+0.10 1.00+0.16

5 1.06+0.14 0.90+0.06 1.3340.22  0.90+0.12  0.85+0.02
50 1.07+0.15 0.85+0.13 1.36+0.18" 1.02¢0.06  0.88+0.08
500 1.10+0.18 0.79£0.10" 1.42#0.35"" 0.93+0.15  0.90+0.05
1000 1.30+0.16 0.51#0.12"" 1.68#0.33"" 0.70+0.11"" 0.91#0.15
U] 57AFISTERAE (0mg/kg) LLER, * © P<0.05 ; #* : P<0.010

[Note] Compared with the solvent control group(0 mg/kg), *: P<0.05; **:

P<0.01.

3 itig

YER—FHAEETRIG INAIIE B, DINP XY
AR R MRS B X 0F, 5HMR Z PR
—1¥, DINPHIN AT RE A B MR RFER. Flu,
Borch Z S/ % Tll, DINP &2 J8 3% DINP BX & DEHP £ 35,
BEINHIEMRRERNEN, CRESHEMHRE
MR E KA R R K P I, Masutomi ZF ¢ 9B
R#EH, 20000 mg/L DINP B Hi R B S SD R HF
RESARMEAZIFMART M, BerayE £,
DINP B4 72 5 14 BA £ (X T A 55 £ #Y DEHP #1 BBP, R
T I RIRANIER, RIEHN—TABRRIRSE LA
DINP Xi§i#) 5 MV E VB X, REAETUERR
BI1ER 2,

ZHAMEILIARIMREA D BT I & A 8RN
REHOH. BHit, ZHREARKEELRIEIT,
B3 DINP FRRR RAFI P FLEA R S X R R A B M ER 1 4
AREERFHIRM,

RLER R, DINP XA ZHE R A F, AAFEBIEK
HIRNEEREEM, 2HAMEFENELERRK
AN MR S AR RAMELL U ERITFEES
#A T DINP %5 2 55 2H 1 14 {F FR B AGD BUA FIXT R £H 1Y
BREFR(E, X—4518 5 BobergFE W IEH X FTE 4 HA
DINP R XY KR ETENRIT AR F M PR iE R B4 R
BT TEEIZTH, 600, 750, 900 mg/kg DINP ZeEAE
5| M F R BV AGD B EFE . AFRRIEZAIN, 500,
1000 mg/kg DINP Zr 55 A1 14 17 R BY AGD 35 2R AT
X B 248 % 1Ko Boberg & “ AYRF 3T & L, 7E 300, 600.
750. 900 mg/kg DINP FU-NZ & 2H A, X & 900 mg/kg
FEAEHTFEIAGD IR, AFERINEEE
ST HBM I AGD FEEE M,
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AHFE—FIRITDINP AT RERVEE M T A B SMHE
B, &AM T PND21 F PNDA9 ¥ R AY 15 £
KEE, ZERARAIEEH PND21 1 PNDA9 T (FERAY
MEZERE S BTN BABREE, BARARE
HARZER/), FLtDINe BERREEX 55 Ha#EN
FRERDMNEMERH—THR.

KRR AT, DINP EEHAR EXTESE FRNETE
RARBEE—Tom, SAERMAEMFRAGDH
AGD FEEURI/L, LI PND21 F] PNDA49 AY i F FRE A,
EERBFHRMNNRT., SAFIXERAMELLLE, DINP
FHARREANEFMEAEF R, 500mg/kg 28
B R RER NS, 5 DEHP FAEIRYE H1i8] B4l
BB TR Y, XE5ZEEE " RS R—
., {155 DEHP XY AR =Z *1. % B M Star. Cyp19al.
Cypllal BEREFRIANFMAY, &I T B8 FRAICER
FREIZ AR, BtBS LE Y AUNFERNRE
FonPEEM—EFREANERARKEEER,
MEE ZZME A B RARRENRIAKFNGSE
R— FEIL AT LU 2 48] a4 A AT BE 2 DINP &
YERRVERAIRR 2 —

NIREATBENH, ABRFALN T PND21 BY Scarb1.
Lhcgr. Star. Cypllal 1 Insi3 & A B mRNA & 1A £,
£ R BN, DINP 240 Scarb1 # Lhcgr 2 [Al mRNA £
KRERIK, Star REmRNARIRE I 5, RFZFE
DINP FRBR AT ELER RS, A LIS EUS R 2 & R
RHiEERRK iz EEmAEEE R AR R IMEFEZ
HREBEZEMEXERAREARE, XLEFREOIHEZ DINP
SAMEIL ARSI AR B IRERN A REN S,
Adamsson & U1 K I, FEEIAEHASRE T 250 mg/kg DINP
B, KEREH Star RIAKFHIEMAIETE, MALE
£ 50 mg/kg BNEIMFHE, T Hannas 2 M & 21 1 000,
1500 mg/kg DINP &5 =PE AR =Z A, Star M Cyp1ial
BERBFRIAKF, EFERENAR—EME T GER AN Hannas
0858, 9 GD14—GD18, HIEMZFH GD18
RWERRAKFE, SRMARFHNFERLEMER
El A Star 2— XBEEIEREER, AJ{E#HEEE
BEREMABETRERERE BN AIMNEREERNE, i
MmEVEREEESER, BZEXREERNRED
B, ##ENDINe AT SER B S & MER & M EIERLIF
HITEREFEER, XS T KRR PRV
FIEABEHNRIL,

BIRHE, BFAHFIRL PNDA9 BFHY mRNA T

B4R, RKEES PND21 RN E 45 RH 1T F ELER.
tboh, AR X5E 7 DINP S EE M F R =M EE
ABE%, Boh¥SLiFReA, DEHP TR HIL IR
B EERANEMFRVESEBRERLIERE
HRIBIER ", ABMRtEANSHEN D FRESE
—HE&FE (A0DINP) ENBEREBFELZEEF AT
EIRET ™, At EEE LI ERIESE S DING 2
EXIEEEREENERELES .

ZE, KREZAMKEELLR, BINEFR
AGD F1EE % PND21 5 PND49 ¥ R M B EFA K FE KR E
FRIBTL, ZIMARREHAR I FLAA DINP R EEXT &M F,
RABRNEBRAFEM, LI Scarb1 # Lhcgr 7]
BETEDINP BEX FREMEBE R KN ERNGIF L
E—E1ER.
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