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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
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Table 1 Comparisons of animal models for reproductive and developmental toxicity tests
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Table 2 Comparisons of modeling methods for drug-induced premature ovarian failure animals
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G — R /N, BRRRRE R, /NI
FSHFNLHK I G, DREATRIEVN, SRy
>, BN %2, AR ERRME. TS
R BOPE SR R RO R 4 - BERRIRRE 59k D EH
FEIEPIEER (phosphatase and tensin homolog, PTEN)
ERSARE TR (growth differentiation factor 9,
GDF9) . et X®E MR T 1E (fragile X mental
retardation 1, FMR1). BikE4fisg -2 F A (B-cell
lymphoma~2, Bel-2) %5, Hrr, SCLMEH ST 2 5
(forkhead transcription factor gene 2, FOXL2) & H
R FE i 2 D L A OCRE IR Y, TEImAin A B
RS R R EE A o Emori % ) K DN PRI
MUNRE FOXI2 FE G, /NSBUR AR S (AR, B
[EONEFAESETS, REINEMB, EBTREIER.
EERAGMBRARNZNA, THEFREXES
HIMEE (clustered regularly interspaced short palindromic
repeats,, CRISPR) K HFEELZEH (CRISPR-associated
proteins, Cas) /AR, JNHTHYEA S RIGHH F sy
BRILRENT FR A T RAFIIBRORSER

%3 ERMNNHEERMMIERELR

2.6 HBIEHIPEIPEHBRIEE

X TRGGRENY), 48T RN B A A S S (e
IR E= (pregnant mare serum gonadotrophin, PMSG)
FIAGLEFEEEREZ (human chorionic gonadotropin,
HCG) REVESEHN, I SEINEMBE %, mik
HERERFI B2 K2 R o B VE B0 7~ 8 JEIA Y
CS7BL/6 BEME/NFRBEFEVEST 5 U B PMSG, 48 h 5 RIS
TESTS URTHCG, 19 hSREFETESS 25 U BIATSIIRE F2o
(prostaglandin F2oa, PGF2a), SERE—EHEGN & HA ;
12 h G 3T =D EMIROTESY, mad#EsE 10 kL B
HEORFAHANS , BIATEAZ PN R 28/ NEREL . Nie 5 17
iyt k7 gt CSTBL6 AN T S YR 10 YRAT 15 YK
HOZESEREHEDN, Z5HUR BT 10 UG HEIR S A /N R
HODNERAE R IR IR &0R/D . LIS E2 #1 AMH
ACETRRE, T FSHZKE B Rk 4H A T 52 9,
AIRREAIE R =2 it

DN R SR RN T A A, & BRIk
RILEER 30 BHFA R ATARE AL A RR AN SE e
R A s BT T

Table 3 Comparisons of common animal models of premature ovarian failure

BESH = R

Modeling methods Advantages Disadvantages
HEHES SEGERRST, BE, AR, RERE NARST  PEINEEEARENT MY TESHTRKIN
Chemical drugs induction REMAR
HEHTEES RINES REEMR, BE, HENERETIRGSH  FHRE NLRENRREFLEEERSES  &TM
Radiotherapy induction HPEER SREPNEMBEESERG, FINTRER
B %% BRUBEY ERTREFEXNMEEREYEFHRR ERTEER, AR, FEK
Autoimmunity
IRETIER BRI EYF, Wi EBARAR G ARG ENREER BIENAFINERERIGRK
Ovariectomy BITHR
EREEbR BEERE— S EERENINER=NIER BAS , WLRRARE RS, FEMNEEERRELR
Gene knockout IaETTRE
FB{ZHEDD BUELEAZZNEGL, EEPERSEETRAR NAENRD BROBE=EN

Superovulation

3 EASHEMEYIRE

SEAERS TR AEM IR R A G 2R H
THWEM . SBAAHRAPER/ NEMIA RIS 5UER
BRSNS, (AL T 2ANIER &AM
REFLER P ZRIEREE R TS R Er 2 SN
PR, REEEAASUNE, FERFRERS, &RE
SIEBMEAT. Hik, et EEREST I
W, AR A CHEE, FPIREE R, 2

RS SRR R E S — iRl
W, AT EENeZ Y BAR BRI R %2k
SENE SR RN ik S R B AR GBI AT
KL, BIRIEZ MRS, R a BRI 275
X, G7ERAMNRE, IR, SRR
BATIGN . PP SRALER R SEARE— R R B, /N
o HAARERINNZITA 2 I R BUEHITE R
HEALES, R/ INERICEIRSE, RIS TS
FIBHEVE TR, BIRPAE ISR .
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X ARAT S ) m it BE e ST A 5 204 T B I/NR
R 50 me/kg HURMBRIG L, £E 1IR, 224, /N
REIEPAK =R G E S (AN SNtk kSR = A ANt N
ARG A ¥ 5 2 IR AR S S TS 2R PR
iR S B AR ERAL, Lin G 1
PUVE 89 75 2N RS T SD R BR 40 merkg I AL
B, EEL4 ], AR ES, sl NER
i, @ T BAAEBER IS HERBAER, £5
NEZFEEE, RKREHHAREREAERSZE,
S AR S R 5 R B A B HIER —8

bresnoh, BB ZA AL B AR AN
B, FFEBEERTHIEA, WA BT ERETS m
KA G FE BRI F . N WTHY (endocrine
disrupting chemicals, EDCs) f&—FTHIARN RIARME
B W, BB, &G, TFRETERSNEMEI,
AR HEEEARIANSTWERG Yo WER AL ARZEH
fit — (2- 2.3 2 &) Fig [ di- (2—ethylhexyl) phthalate,
DEHP], HEE. AABIE R WA EASZALEER
EDCs, AJDAHTFEN B ER  Tram & 1 DI
B 77248 T /N R 500 me/kg 1 DEHP, #4E4
ARG AT S RE AR s S HL Aty B/ INE 2540, =B
HE, ER/NEERCFE RS ARG &
JRAHEIEI R D o Zheng S 1“2 1E Wistar K FRUTAMEIR K
HST AIINAKR RS IR B B BETR B, AR/ NER AR B S 15T,
TEt M 9 B EE BB RO BE R BT IROK . JRESS 2 K AP 9 I
PR, #EE56 do G5 BN, FEERRE &
B, FeRs BRI RN, R R A
TR RE, SN TR GI, iE SERRE T~
R, TR REEIR BN SRS AL B AL N A

4 B4

W 2017 FEFREAIAICH, DLJ% 2020 FE ARG 5 %
BEMMHEEHESEN [ICH.S5 (R3) ] MUEST, ##1T
EHEEREHEERRNEEERMATRERER.
5NWF R &5 IREUE T @ R sh T i
5, EMLRIMNRR. DEAR R FERZY
SNBSS ER, EFRER-IR T AEE
PRI, BRSNS, —RhE NS
K, —FhRAEME RS R R, D2zt
wif AR . INREBT S BTN BRI
MEHE, BEASMENE LR, KB LR
FeRHAIEIR, A& & A TN 2 ERE LA I s PR
EFLRACEEMIERE SR KeshE e

ZRLGPIMIPTAERBUR, HIGRRIE LR, X
BERFIRIE UL, AT &S, a/halsE .
EfEipeatyi==Can el Ry Syl w HENCIETY A=)
NRSESEIRIA , (HENA /NS LS M A
PR S RBEMAN AR, RN A ERFAERRME. dEA
RN ARHE LR SLgefh)E, 5T IE MY
FERKE P EELH AP ARG - R
BMHAERRIAEREN, LHEk, EHEARK
KT Wk B B RN R EE S B R R
(2020—2022 4 5 £ W) i) & 7 A HRIE B9 22%, 1T
2002—2015 £ 4 62%) , BLAERE 2 1 AR W] o 76 e iy
KNP EATINA (2020—2021 48 (5 A=W v vl H
iB137%) "o FERTEIMIRIGHT, BB 5% 5
YIfEA, ESF C3RTJFEN . BESh AR A D T L
YRR, mERSERETTE, 2B,
LI, e R T BT SR O
I

PR RS IR UL S5 A 2R, BT TR
A EARIRE. HAT, MURAE SRRk
R A e, Bk m, ENIMAE LSy
2N A S R S BRI R R R 2, H
FRERBEmERL . IEHA] ZP-3 R BAUERME, 2 ARG
BB RIRIEIRTGT 7 SR, SR
S B EAESENREE, MESEERN ST
WUHIZ A FESLIRR T, T B H A IR A A
(el i >R P AN [ B BT ok A T A i v, Eor i)y
ZRNA S T PSR BN T2

TR, BT ARAETE S MR A B — AR
SHPIRA, NAREZ AR S . S AR EER
USRS sh s i Tai a5 8, RRIE A R3]
PR, E—RE A N RA DR 2 SR A A T
. RESIIRIIRH B IRIEA GE 7S 2 ELASRIR
W, B R HI SR N A &R oo & A
HURIFIA R IR M T2 rl e [, AEGE
FH YRR AR R RRNEE TR,
FEARREGYIFE R« 25 1708 75 THikS 36 A AT A
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