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Animal Models of Human Diseases
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[ABSTRACT] Reproductive toxicology is a discipline that uses toxicological methods to study the
mechanisms by which foreign substances interfere with the generation of eggs or sperm and their
detrimental effects on offspring. Research includes evaluating the damaging effects of test substances on
reproductive function of parents and the toxicity evaluation of offspring embryos. People are exposed to a
wide range of drugs, chemicals and environmental pollutants on a daily basis, and determining whether
these substances have reproductive toxicity is crucial for the health of future generations. Reproductive
toxicology research is therefore critical. Given the specificity and importance of reproductive toxicity
evaluation, corresponding institutions both domestically and internationally have issued guidelines,
national standards, or industry standards, all of which involve animal experiments. In the study of
reproductive system diseases, numerous animal models have been developed to investigate key
reproductive organs, such as testicles and ovaries. Each model involves the selection of animals, the
establishment of methods, and the quantification of evaluation indicators, and all have advantages and
limitations. The choice of model should be based on experimental needs and the characteristics of the
model. This paper summarizes commonly used animal models for reproductive and development toxicity
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evaluation in reproductive toxicology research, including rat models for fertility and early embryonic

development toxicity, rat models for embryo-fetal development toxicity, rabbit models for embryo-fetal

development toxicity evaluation, minipig models for embryo-fetal development toxicity, rat models for

perinatal toxicity, zebrafish models for embryonic development toxicity, and models for evaluating ovarian

toxicity induced by chemical drugs, radiotherapy, autoimmunity, and ovariectomy, as well as models for

evaluating testicular toxicity caused by chemical drugs and environmental factors. The methods for

establishing these models, their application scope, and characteristics are reviewed in order to provide

references for relevant research applications.

[Key words] Reproductive toxicology; Development toxicity; Perinatal toxicity; Testicular toxicity; Ovarian

toxicity; Animal models

FHERE MR EEE SR E Tk, TFIN
BHEEER (BfEkZ. P, EPRER) SEYMRS
HAFEM, DIME ARBGE, Niuife <
EFRMEFREP AR HERE KR 2R FhE
BUEEH—[ 10305, AR E BN R BT
&, WRFRISRYIE (EH). REG. MRS T Tl
LT THUIN sk A I K A e 1
FAR R ARSI o 1960 FE%, VORIEERE (F9MmA
[ NifeE) fE_ERTAT T A e o S EE A A AR
FiE, FEEMEZERNAAERE~ TRZIUK
KN TR EIL, Xt R iR e " RN
T P Bad o R, R E A A A A R
TS, HER RS T R G

I ki, BTl sy A E S A
Al PP st shf A s o e e AUk B iR
SR, TN T e F= A AR TE AR B ANAAE . 3224
IR, i, WFLAERAUVEENIRER AN R, Pk
RUIEIR —la)LRE . HAEREBRAREI, 4
TEEMER S AE IR E IR PR 7 A BT L I PRAH
FURZ AR FNL fiy b3 5 (8 P NG F 24 XUR: 73 1 4%
HEEEA D, B4k, MEFEERRONEAE
RIB R, M ATE S TR RS Hok e
Pl ZETEEMITM AR E A M G TN RS
SN, [ A R et 9 A B A AT S R A
TAERIRY bR E, HPFR ARG, PHfahrE® .
BESh, AREM. PRIES . RS R LTS TR
FARE oz .

SPIBRTE NI T ARSR — T EE TR, £
WERPIRHREAE] . H A6 29905 T R AR
HENEM. Hal, EESEIMREE 2N AT
2. B RMER. BT RYFRIEN D AR
SO AT B BRI T A RSO B N T VA B

RSHEtE S reik, DI NELG e 2
PR A2 5 2R SRR IR 2 DB R B B LA AR
%,

1 £ESAESHRMEIMIRE

ATE S R B RS2 P R AL s AR E
KRG TR —4ilde, AEN— PR d
JAH (I —RZ 2R T —R25) K%, AT
RAMIEPIHRE R RAE . AR " ARZGmiEAEoR
FOR EFRIEZ" (International Council for Harmonisation

of Technical Requirements for Pharmaceuticals for Human

Use, ICH) % T A FI 2510 A= B 25 MR 55 450 R B 3
W7, —RPEE REIE:: (A) MARECHTZESZZ: (K
FEHEIEFAEE R AR TESIRE . B FRIR B I
T, ZK); (B) NZZEZEEIR (FREEER AT
BE. BIRRTRE. EIK); (C) WEREMSHE (K
FHEERETEINRE . IR E . EEBREEE); (D)
MEERS P & BIEYREE R (REMEERAETEINRE . IR
REMER. SERBHER); (E) ArRHEERE
o (AL WG EIMEEREN . &
FaTEENAER): (F) AFRELEESR (3G
REFMER, BN AR SEIFIBHAE 2
PEERE. WFEE —ARHIRN) o

LY R, 1% R A ILH) = Badse )y
SRV RZ BN AEESEE: [ &R, HEEE
HHARis 2B RemE (AFIB); T, RIMIG-AA
frREgEmE (CHID); B, RIEIEEIREK
B (C~F)o BB, AERGIEANL R E
i, MBS AT TR — AN R sh Y bt
fr, WEEEAEZARR. N ERIRBR T, wxt
A RTINS, A RFAE AR K. X
RAa-IaF & B BT IRAG 2R F 55 M G L5 2R



552 LIS R SELE E S Laboratory Animal and Comparative Medicine

Oct. 2024, 44(5)

LY (R) AT . MBS E G S
oo, ZEARIE ARG, EfS M ERE)
Wit T, BT, ADNEEVENAEEEE 7R
s, BAAWHEZ, fERIR-IaTR S e
v, AIENEMREY U, 20034, EEEN DA
Bk st S5 KRS /INR 2 FERSE =R X301,
HA g2 N T 2R % B ARG Ao B,

11 &EBHh5RHERAESHITFM KRER

R TEELE RERM. BROETE, @R
AT@#IAs N EREWG A G S E TN sh P,
BT BRERRTRERTZED 2 ATGEA T 2R
Yy, REMER AR SR DI IR IR G G RE
SRR ERE [FIMEIREE 6 K (gestation day 6,
GD6) . ULFARRA/EUE 15 N R B , R MON IR
FO0XR(GDO)], JFGDI3~GDI15 b FuMfEE AR ik
KeHAR, SRR (ZDER1IR). RE
(=DERE2K). HEE (BOER1IR). 3SR,
FER AR AORER, REERRRIISEAL. FsE. DAL
TEH, UNKKIRWSHEFHERARARE MHEERER
TR A BRI AR 2, T EbE R BR G s AR AL
EIREE TEIRERISERGEL BT,

KBRS ) e SD R RRHEFT 7 I 5 WOk IR 7 1Y
EBNERHRIRABTHERR, . ARSI
B2 A4 AR, FEERBLIFRAELAE
W R e FR AR S245 25 5 GD6. IRIG AR, & HWM
R — R T FRAN AR A B Bl T A e Rl B
E2RME, IR T GDO. GD3. GD6. GD9.
GD12, GDI543AIMIE 1 IRIRE; M. A FRASACATEE)E
ME 1R EE, EIRMER T GDO. GD6. GD12 4347l
ME 1 REEE &, AERE R EREERE SN
HEMES, HESL. s, AiyIRRFIRE 2R E
FtHENE R EC EYRIERR T GD15 fR B S IR IE 1
FERE (ZitiERR. BERG. WliasiR), ErE
EG. FEMIIRNFRRE, BEMRE " EEN
FER SD RERAEE N5 R & B HER R+,
AR BB T EFE N fEtR, REEERAT L
MAXA], W EREERT GDO. GD2. GD4. GD6.
GD8. GDI10. GDI12. GD14 43 B & 1 WR{KE; F
GDO. GD6. GDI3Z3HIMIE 1 IREFE &

1.2 BERR-BRFEESHTFNHIEER

IRAR-RaF % B B R IG A B B2 M2 ik
URBNYIRIRRG BB R B AR, afilafcE

FFETE . B KRR AIENEREY), 5
TRIETH N e /NI
121 Ria-lBBFrastiFEMAREE

S EIG-IR1T & B IR0 A F MG L5 258
W, BRI M GD6 B GDT FFIAR R T 2R
Yy, FEEEGDIS~17, FHFFaikni (6D208k21) &
BE, TSR SRE . IR, WEshPrsh
M (ZDERIR). KE (BE0EFE2K). BEE
(28R 1K), Hi#H{TER31717F (toxicokinetics,
TK) ol HEfE, RERRUENREEE, #iT
Bk VER. FERRAIIARG L, HHREEIRE, &
AP AR BEFITE K, RERFIN. AL EH#
MG RE B,

Yue %M 3% A SD ok Rk AT T R IF
(loxoprofen) HIMAG-IR1F A B RN, GD6~15HA
[ R e FR B SIS BRI 55 . iXge ], R
K 1~2¥K; T GDO. GD3, GD6. GDIO. GDI3,
GD16F1GD20 73 B E 1 IR A, +GDO. GD3.
GD6. GD10. GDI13. GDI16F1GD19 43 HIilE 1 Rig &
&; ToD0#HTHIERTE, METFERE, FTEAE
. TEIRE. TERRECRIRUIGEL, MIERGFIERIFISN
M, MRV, R LIRS, 1EER TKIR
16, WECAHFIBA, AEZIYIT GD6 BRI
PRI, MBI T GD15 RN, SR E] &A%
ZIHT AL 45255 5 ming 30 min, 1h, 2h, 4h, 7h
f124 he EEBNSEHRGE S SRS —FE,
REBIEIG-1T & B B BT RS E R
[, Wl Kuwata 2§ U2 &t DS-7309 B K BRARIA-IG1F %
BEMRRE, A28 CD7~17, FGDOMIE 11K
AU R BEPE K FRfAE, F GDO. GD3. GD7. GD9.
GD11. GD13. GD15. GD17 F1GD20 45 B E 1 IR %
FUAEMIZEE; 25T GDTMGDITRIL, RIM&SH
BAFT ARG 30 ming 2hy 7hfl124 h, FIFTK
15 S
122 RiR-BFRESHTFNMRIEER

RRELIE-IAT & B BRIGHRF G 23
Y, BRI M GD6 B GDT AR R T RS2
Yy, FEE&2 GDI8~19, HTFr#kAi (GD28 8% GD29)
ReFeZE, HATRREEA SRS . HEeHAR], MEEEh
WIS (B2DER1IR) . RE (BDEE2R). &%
B (BPBR 1K), F#HITTKEN,; 55, 7
FRIEMEZINRESRE, ETeEdk. Eia. JEEH
WG 2L, T BEAEIREL, ISR AR EFTTVE K,



Oct. 2024, 44(5)

LR ENM S E S Laboratory Animal and Comparative Medicine 553

RAEMTI. AL, WA RE 7,

Kuwata % ') e FI 6317 7 DS-7309 HOIERG-AF

yEEMERE, T 6D6~18%45T DS-7309, 4G HAM ],
RMWENY 1~2¥R; T GD3. GD6. GD9. GDI2.
GD15. GD18. GD21. GD24 F1GD28 453 AWM E 1 ¥R &
H, GDI~28FBHMEREE: T 6D HITHIE
&, SiHEREMRERE ., TEERE. KETFE
%, T GD6FIGDI8, FHIEL L ETI A NG R G
30 min, 2h, 7hF124 h3R0L, #E7TK 7.

RANAR FRIRAE-RE 1T & B S IR i @ S 7 VAR
MR —3, TETIRIR-RR(T & B SRR TK
RIGHT, —RKEDEH, SH5Z2 R WL NREN)1%
B R IMAS A 5, 2 GD6~8, Rao %% ¥ 7Ej
17 PTX-2 MR IRRG-IR A B e n, & &
2B Al REAEME IRANAE L PR S R 2B 1A A
BT 3 HIE GD7. GD17/19 (REVHR) 78 IRFIR
YCRIMAL, 7EGDI3 AN T —IRFRIEERIM, RIS
AT LR 42555 min, 1h. 4h. 8hfl24h, K%
BAIRRG-aT R B SRS EERRM (8 K
BT, XA R B SR EAERUE, E
EMFM S RBKET, RN A YIIEEL
e REWI, fERBFMREREEFHEIRA R KA
KL, KARTE 68% M 259 3R Bl H 2 % DA LY
Ze Y,

123 BEB-RFAESHEITFM/NEIEER

ANEURE AR AR P A 55 T T 5 N E R Z 4
BT, XHMRZ ARSI R 8uddE, aifE R
fa-Rafr R B SN SRR, @5k T
GD11~35 H[A 45 T 2208 (6~8 AIR) =ik#, 7&
GD28 ~ 35 Hij[al g it M A R B E RIS . 1358
Hila, GHUESNYIRRELE, FidREa&MkE
(A2, FGD110~ 112 HATHIE M~ ie s, ARG,
HIR. FEARFIERATI AL, RRAFINIAINARRR . M50
HEE, N7 4w/ NUESEHS R RS, Gt
FETGDO0 (FEIRFEA) F1GD110 73 BIAEFEAM/ N
EHITHIE R, RIS E R RN &R
TR BT IR R B R/NFIR AR Y B ARTER B N
ES IR E T E RS TEA, B BRI R AT A
BEPEE 45 SRR/ NI TR B B P RO AT, RES
IR, IR el
1.3 EFfixsstiTENmXKRER

Bl P2 A % B B G Y B B2 A I B4R 3h P AR

GG R 2 B FLIT 45 29 % A R ek e FL B 1 3 5 AR

KEWAREN, AR ShIRE, @
JiE: WIRIRE R (GD6 B GD7) FHA%L 75 = F1%
(F1) HAEFS 20K (postnatal day 20, PND20), EJI
FIAEFLIRTE S 2250 (FO) S, M7RE AR
(F1) 253, BE2/ 08, #rA_A%1H; 7R
(F1) 2D 10 JBIEES, FEHENIERE . MR
KERHITEERE, RMEATERE ST, S, W
KFOBEMERFRAIINE (BDEFR1K) MEAE (2
DEE2R) MEeE (BE08EF 1R, EEWALS
H1); PND21H THIR:, fREFRIRWENSERSE,
BrEERa WP KRBT EREE. T
Al ERREEER, MEERE, R A
B, ARSI TR B

Song % U7V FERFFEHT AL REIA SR 202 1 ZF2001 ]
FEHRE B RN, 3R 10~ 12 B SD KR, SRIF
RHCHT 7 du GD6. GD20 F1 PND20 Il A 73 5f ZF2001 ,
H A FO AU AR A — R . R R,
PND21 751 E 7108 . fEPND1 ~21 f#i[H], GHE
FIAKREIRREAEAE. FEER, ICREENERE
Bighr; FTPNDAKFI R EES /5, MR
T PND19 #17H EMEIEZNMIA, PND20 #H1 TP R
Irwin s TTNPEAT . £E PND21 ZbSE &S ) 6 H Gt T
RIEIE: FPND7TREEE HRIARE 2 R (— i
—if) RATAETHRWN, ICFERKTR R, &
RECHEFIR AL G R Z 222, JFF GD15 2038 F1 UM
MR, FIE~RE, RS, BRE. TEIRELL
SERR BRI UGS
1.4 BRASSHITFNHEISEE

WS AR —FUKA BT, BEEREINEL
=%, MIRIER. KENEESER S, S EE2E
G 72 h NSERIRIR R E . HH1E3 D H NIARPE R,
pEE 5 AR EIEMEX 70%, BA 87% M4 5L
RIZHAR M, H 82% H9 A SR AE O B IR r] DATEDE o
f R B E R . Rk, PR al DIE RN 2907
ERB MRS Y, BT K. MBS
A —E Fe IR s A = omit b (fF FHBEERENR) . Tk
HIERREN, #orbhE (—RAEE 30 min) 42
SRIRAR. IEH & B RIRIETE S 214 B E5 72 L A
ARBLEEFE, TEAFERETTSORSMEAR . P2, 2k
R ZREIIFETR . PHERFIIEIET RS ahs 1,

Yu % P FEPRN R SRR B S B IE R B
HIEF R, %4 FE AB B AR BUBE A1 B 2t
W, 22 h e IEE NIRRT, 2 E



554 LIS R SELE E S Laboratory Animal and Comparative Medicine

Oct. 2024, 44(5)

12 hy 24 h#172 h 53 B B M IRGAE R, £
K55 72 Wil @ RREWL R . (KRR R, 26
120 hiMEBE AR RIZ 3151

F1 £ESAESHREEREREENMILEER

ik, REG & NEERE S E R AEES
KB BEARIL S E HROSASY), &H Bk
LRI L

Table 1 Comparisons of animal models for reproductive and developmental toxicity tests

BRI e
Modeling

. Advantages
animals

R

Disadvantages

KER EMFRNEE EIRBE £B DR BRBEEE, N8 RE,

Rats ZIRE

R BXRER; BEEES AEHEM

Rabbits

NBUYE MERLEART B R EMIEM S XA R E R E R (IERE 1 ~
Minipigs ~ 35X);SIFARKEMNMEL, 27 BFERHSAKEN
o 4SLEEBPEE.8RTINHES KREBRSINER BFRERE;
Zebrafish  SEISREANE

MWEMESE, FERT 2 ERZEHDH B ERAKEY
BOBRSS MR REAN AER HEEE AR LEE
WERELEAERMECBERIE S MY, BIRRERERE

RERZEBAD FRND ERBK(14d); 2HMABEX, A
=; BB THRIBILHE
FHEEAFEMBRHENRE  FINZH, SAXZERRAERK

2 GRRSHIFHIMIRE

NKHa ) LGP S AR T A0 MO ) A BRI B0 BRAY S
bRupiEt, PRI ot R R A B RE I AT &
i RARERR. ERJLINEET RS, WRx
BBV, ATRES S E T AUEHRIA
&, CIESREEREER, FIGINEEERD . MR
ACERAE . AETATHRE FRESE, AT REHY N 5 D 3
MR SR 2 IR ATEREIR L (]
1. 0. B B&Es—ThEER, RTE
FHHE NP AR o IR B AR LR B
RINBEARa, BIELME40 % 2R H R gk & 1
Mz, AEmRSAEE>4NH, Ml s (8
B >4 J& ) A9 I 3 OF i ) & (follicle—stimulating
hormone, FSH) =25 IU/L, JH£EHE M 1 (estradiol,
E2) FIFikihE 2 (anti-miillerian hormone, AMH)
KRR 73 I o DN ER L O R 2% HUA O
PUHIE AR, AR A S A S A2 T e PN S
B3 p N A e 1 N T W A N A L 7)) e =3 i P
SR SR BRIV, BN 75 VA — Rt
BRI TS B5%E. ONERDIFR. Rre s Ambr
FIREIEHEIRSE ), GRS R B TEIGPR L3RI NI
ER. IMEABUE 2 GRRRE . (AR AL 44
JRERAIE, DLURARBEEER A s R MR R B A 73 1
R Yo KRB /NS5 A AT DA Bl #E3)RE
VMR R ANRER A E SR, WISR[E
it R NSNS R A ZE AL . (RBEEER AN S I OISR AT

BN ELZH A S e B D i PR BB G 2 . DR A0
R TR mEN S, B ESTER 53 A
KREAREEER, BITHE ER.
21 KEBYESHREREER

IRBEEERZ . A B Ak 2 B S m] LS
SEEHIIE B, IEYPEREE, Mifns &I RR,
Shen % 51 & F] C57BL/6 /NER., B RIS 50 me/kg
NI , SR 14 d, NSNS R BAZEEL. T
FSH KA. E2 T AMH /KPG8 K. DRELZH
BB AERKIMEEE R B IEETE 2 AL
PR FLTERAL, EAIRE ) 45T Wistar KRG 4T
4 me/kg BOMAEH . [RIFR 1R FRRTESS, 45 KR IS
TERIBIZESL. KRBT TR AMHZKSEREFIDR A
ZIh R R Mt A R ek D F N R R AL A SRR
&, B REEE 40 mg/kg F150 me/ke B Ak £ H
14 d, ¥I6E5 [ Wistar KR (8 SDKFR) ZhiE I
Bl IME E2 KBRS 15 RS EAIGP S A
TEW . BRI T 1Y 2 G R RHE 7
Hel, Z59ESIEEEERIRER S, ZEFER
Bl /NSRS, BOIREGEEEA T G BRI
FARAON S R A (H@ Il E sk 2), nTH
TAHRA Y BREG F 2N o
22 BT EESNERTIRE

ONEL X &+ BUK, HoA R IEME 2 AR A T
MBS R = S B N TS Ml (reactive oxygen
species, ROS) ACEH R, HARMEREL, Mi{HEGY
HNMRETFIRE R 1A R, SRR A i 5 on £



Oct. 2024, 44(5)

I SELIRES Laboratory Animal and Comparative Medicine

555

x£2 BMESHERRNMRBEMNEITALR

Table 2 Comparisons of modeling methods for drug-induced premature ovarian failure animals
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Ao HAET, FEERERE IR R BB, %
B BT AT T e S e B DR O S L B R A o
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G — R /N, BRRRRE R, /NI T
FSHFNLH /KA EHE s, DREARTRIEVN, SR ity
>, BN %, AR ERRME. TS
R A PN ERL L RO R A0 - RIS S5k D& A
FEIEPIEER (phosphatase and tensin homolog, PTEN) .
ERSERER TR (growth differentiation factor 9,
GDF9) . et X®E MR T 1 £ (fragile X mental
retardation 1, FMR1). BikE4fisg -2 FH (B-cell
lymphoma-2, Bel-2) &, Hrf, WELAEFE R 725
(forkhead transcription factor gene 2, FOXL2) & H
AU 2 D L A OCRE IR Y, TEIMAin A B
RS R R EAEA o Emori 5 ) K DU PRI
MUNRE FOXI2 FEE G, /NSRS (AR, B
[EONERRISETS, KRB, EFREIRR.
BREERESRNTZMA, TEEERBEL T
FIMEE (clustered regularly interspaced short palindromic
repeats,, CRISPR) K HFEEZEH (CRISPR-associated
proteins, Cas) F/RK, YRR SR RGN 1)
PRI fR M T RIFHORORSE 7 o

%3 ERMNNEERMMIERELR

2.6 HBIEHIPEIPEBRIEE

X TRGGRENY), 48 T RN B R A D (e
IR = (pregnant mare serum gonadotrophin, PMSG)
FIAGEEFEEIEREZ (human chorionic gonadotropin,
HCG) REVESEHN, I SZ2INEMBE %, mi
HERERFI B2 K25 R o G ABVE B0 7~ 8 JEIA Y
CS7BL/6 BEME/NERBEFEVEST 5 U B PMSG, 48 h 5 RIS
TESFS URTHCG, 19 hSARFETESS 25 U BIATSIIRES F2o
(prostaglandin F2oa, PGF2a), SERE—EHEGN & HA ;
12 h G 3T — D EIROTESY, it #EsE 10 kL B R
HEGRFAHANS , BIATEAZ PP R 2/ NEREL . Nie & 17
iyt k77t CSTBL6 AN T S YR 10 YRFT 15 YK
HOZESEREHEDN, Z5HUR BT 10 UGB HESR A A/ NS
HODNERFE R IR R E0R/D . MG E2 F1 AMH
ACETRRE, T FSHZKSE B Rk 4H A T B2 9,
AIRREAIE R~ 2 it

UNER LRSI RN JTVE SR, % B ROLER
RILEIAR 3. BHA R ATARE AL A RR RN SE e
R A E H AR T

Table 3 Comparisons of common animal models of premature ovarian failure

SN = R

Modeling methods Advantages Disadvantages
HEHES SEGERRST, BEE, AR, RERE MBS  PEINEEEARENT Y TESHTKIN
Chemical drugs induction REMAR
HEHTEES BINES FEEMR, ARG, HENIERETIRGSH  FTHRE NILRENRREFLEEERSE, ETM
Radiotherapy induction HPEER SREPNHEHMFEESERG, FINTRER
BS %% BRUBEY ERTREFEXNMEEREYEFHRR ERTEER, ANERRE, B
Autoimmunity
IRETIER B2 E Y, Wi E BB RAR G ARG ENREER BENATFINERERIGR
Ovariectomy BITHR
ERE bR REERE— S EERNINERZNIER BAS, WLRRAREKRE, FEMNEEERREALR
Gene knockout faETTRE
FB{ZHEDD BRIV EASZZINEGL, EEPERSEETRAR NAENRD BROBE=EN

Superovulation

3 EASHEMEYIRE

SEAENRE AR EMTINER IR A E ERE
THWER . SBAHRAPER/ NEMIA RIS SR
BRCBREEIEIHERE, L T S2AHIER A B
REFLER P BRI ERTS R Er 2 I
W, REEEAAZUE, FERTFRERS, &E
SIEBMEAT. Hik, ERETMEEEERGEST 0
W, AT A CHER, FEPIREE R, 2

RS SRR A R E A eSS — iR
B, AT EENeZEYI BAR RS %2k
SENEESIRA RN iR S E R SR GBI AT
KL, BIRIEZ MRS, R a BRI 275
X, G7ERAMNRE, I RE, SRR
BATIGM . PP SR ALER RO SEAR A — R R B, /N
o HAFRERINNZIT 2 I R BUEHIFE R
HEALES, R/ INERICEIRSE, RIS PrEAS
FIBHEVE TR, BIRPHE ISR .
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X ARAT S ) E it BE e ST G 5 2045 7 B I/NR
R 50 me/kg HURMBRI I, £E 11K, HEL4 ], /N
REIEPAK R G E 2 (AN SNt E ik SR = e ANt
ARG A ¥ 5 2 IR AR S S TS 2R R
iR S SR AR ERAL, Lin % 1
DUVE 89 75 2N RS T SD R FR 40 merkg I AL
B, &4, AR ES, sl NER
i, @3 T BAAEBEER IS HERBAER, 5
NEZFEEE, KRREHHAREREAEIRSZE,
S AR S S BB HIER —8

PResndh, BB ZA AL B R AN
B, FFEBEERTHIEA, REA BTSSP
KA R FE BRI FE . N WTHY (endocrine
disrupting chemicals, EDCs) J&—FTHARN RIARME
BEG AW, BB, &G, TFRETERASNEHEIE .
AR EEEAGIANSWERG Yo WE AL ARZEH
fit — (2- 2.3 2 &) Fig [ di- (2—ethylhexyl) phthalate,
DEHP], HEE. AMABIE R WA EAZALEER
EDCs, AJDAHFEN SBHAL AR Tram & 1 DL
B 77248 T /N R 500 me/kg 1 DEHP, #4824,
ARG AT SRR AR s S HL Aty RS/ INE 2540, =B
HE, ER/NEERFE RS ARG &R
JERAHABEIE R D o Zheng S 2 1E Wistar K FRUIEIMEIR K
HST AIINAKR RS IR B RO BE R B, AR/ NER AR B S 15T
TEt M 9 B EE BB RO BE R BT IROK . JFESB 2 K 4P 9 I
PR, EE56 do G5 BN, FEERIR IR
B, FeAS RS FECE RN, KRR
TGN RE, SEUARR A TR IGI, G SERRE T~
W, TR REEIR TSN RS AL B AL VT A

4 B4

B 2017 FEFREAIAICH,  DAJ% 2020 FE ARG 5 %
BEMMEEHESEN [ICH.S5 (R3) ] BUEHT, #H1T
EHE R EHEERRNEE ERMATRERER.
5ANWF R &5 IREUE T @ s T i
5, WML RR. DEAR R FERZY
SNBSS ER, EFRER-IR T AE S
PRI, B ERERAEY, —RhE M s
K, —FhRAEM RS R R, a2zt
wif AR . INRET S BTN BRI
MEHE, BEESMENEENY: KBRS
FeRHAIEIR, A& & A TN 2 ERE LA IS R
EFLEACEEGMIER SR KeshE e

ZALPIMIPTERBUR, HIGRRIE LR, X
BERFIRTE UL, AT & s, a/haLsE .
H B fE25 Y3 B e vh A LA ) i et 2 B0
NESESEIRLA , (HEINA /NS AL e A
PR SRBAAART AR, RN A ERFERRME. dEA
REE AR LR SLgefh)E, 5T IE MY
FERKE P EGLHAE AP S ARG - R
BMHAERRIAERREN, LHEk, EHEARK
KT Wk B B RN R EE IS B R R
(2020—2022 4 5 A W) i) it 17 A HROIE B 22%, 1T
2002—2015 £ 4 62%) , BLAERE 2 1 AR W] o /6 e i
KB EATINA (2020—2021 £F (5 A= i v A H
iB137%) "o FERTEIMIRIGHT, BB 5% 5
YIfEA, ESF C3RTJFEN . BESh AR A D T L
B E, mERSERETE, 2,
SEIE AR, AR R T B S O
FI%R.

PR RS IR N S5 2R, BT TR
A EARIRE. HAT, MURAE SRRk
R A, Btk s, ENIMIE ST
2N A SR S BRI R R R 2, H
FRERBEREL . IEAA] ZP-3 e BAGERME, 2 ARG
BB RRRIRTGT 7 S, SR
SRS NREE, MESEERN ST
WUHIZ A FESLIRR T, T B H A IR AT A
[el i >R A A [ B B ok A T i v, Eorrflyy
ZRNA S T PUIERR R BN 2.

TR, BT ARAETESE MR A B — R
SPIRA, NARIEZ AR S . S AR EER
DU SRR sh s i Tai a5 B, R RIE AR
PIRA, E—RE A N RA DR 2 s A A T
. RESIIRIIRH BIRIEA GE 7 2 ARIR
W, AW R HI SR N A &R oo & A
HURIFIA Y R IR M T2 rl e, [, AE5E
FH YRR R AR R RORNEE TR,
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