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Abstract

Breast cancer ranks among the top cancer types in terms of incidence among the global female pop-
ulation. The significant heterogeneity within breast cancer poses challenges to research endeav-
ors. Breast cancer research heavily relies on diverse model systems to understand disease pro-
gression, develop novel diagnostic methods, and evaluate new therapeutic strategies. Animal mod-
els have consistently served as crucial tools for exploring cancer pathology and constructing in vivo
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microenvironments that closely resemble human cancers. These models are indispensable in cancer-
related clinical research, enabling the precise identification of biomarkers and genetic pathways
closely associated with disease prognosis. Chemically induced models are cost-effective and easy to
establish; transplant models reliably simulate the human breast cancer environment; genetically
engineered mouse models facilitate the revelation of involved genetic alterations and the testing of
novel immunotherapies. This paper provides an overview of the research advancements in breast
cancer animal models, aiming to offer robust support and reference for researchers engaged in
breast cancer studies who need to carefully select the optimal model based on their research objec-
tives.
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1. 5|8

JERE S ARG A I E EBOEE R, RS SR R s B m R —, WL
PEFESEAHORAE T ) F EFB 1], 2R RS KA, BFRFEL . B ks e Y
95 DRI DA B A3 7 AR (2] FLIME 120 2 Wnid & il i 75 . FLIRER BT X 23850 B LR FRUE (Magnetic
Resonance Imaging, MRI)58f%[3]. it — D4R FLIRE IR R BT 70 58 B PUs T VA it &, WFFLN L IE
FREARAC A R IETF RO AL . SR e 1 Jik (R 0 R ZH 20 1“7 R AiE 7 1] vy B2 S SR FL e
TN IR R AR ) S AE S R, AN G T . AN A AEE T, TR 1R2R.
R MR, R FUMR R AN SR TEIR YT T R EE T R [4]-[6].

AR ISR SO R R — R, RENA A KM, BN BEMERA, JEE TR
B, T LT 70 0 R SRR S e H A e B B R B (R 72 N AR A SR

2. BRMERE

FLIRE AR A B (In Vivo) AU T F 2 ARG A SN B RN [7]. ANBRIBEH A 5 3L, R
RI2H 5 N BRI A AR 90%, 5y idhAT 5L Rl g A @ S ) B[R], A4 R /NI G R RUREIE 7 DA R RT3 4% 4
PEIRIT I LSRR AL, AR IR T L I e i B (8], KERA 6 ML, 5 AR ER T FIAHALE
93%- ZIEFEIT AL 94%, FLIRFEW & & A KIFE /N HA7 (Terminal Duct Lobular Unit, TDLU)EP A
FFLIEE T BRIFIRAL, AR/ 10 £, (FF MR R MBCRAE. FAREME, EHTRETF9]

R VAR S T 5 L M ) B T R ISR AR R ) Eh (2 /N RO AR 2 A T BE PR i ml g
MR, FLIRME S SRR IR 10]. X SefiR YR T34 B Sy FLIRALZY, B BNl N 8 FL I i R AR
KIE, HOBERAEYIFAIRI11]. BAR “ERM” , EIMIE B4, (AT REZBE R R m[12]. it
dn Z /N R TSR T R R, AR 5 R A FURIR, i BALB/c A1 C3H /IR b R R e (R LI
JihoRg o e, B FAE B R M FLARBOR AR [13]. 7E KR, F344 R, SD KR Wistar KR ALH 115
SRR . BRI RIAK, 3E T 7L R B B TR RS PR R R R (14 ] (BB R 2B I ]
MED, BRAEAPRAR, W0 G750 S SR 4 2 5

DOI: 10.12677/acm.2026.1631207 3965 I A [ 2 3k


https://doi.org/10.12677/acm.2026.1631207
http://creativecommons.org/licenses/by/4.0/

3. BESHRE

PP EALE I 2 EUEYI(DMBA, MNU). SR 65T REE s B &, AR, W s R e,
EH T BUENE SRR R 15]. £ 751 (Polycyclic Aromatic Hydrocarbons, PAHs) 2 ikt 554 it e
B i) A BRI 16]. WFFEN SUEERA] 2,2- ZF2 R T 2(7,12-Dimethylbenz(a)Anthracene,
DMBA )&} N-F E-N- 1 fiff 3£ IR (N-Methyl-N-Nitrosourea, MNU), *1%] 45-60 H i) SD K EHE B 45 7 #IK
FE ) DMBA B RJ 35 &k AL, IR 80~130 RINJEH[17]. DMBA @& BA BRI, JFHEA
MR ARNECE, DMBA 5 S AU LIRS A S W0E BUm 5 500K, W5 & 1252 /K (Aryl Hydrocarbon Re-
ceptor, AhR). Wnt i #%. NF-«xB @5, (EdAigmE. FiEfRE18]. ZMIGIT 4% T/t DMBA 7
TR BB EAT I, ArEIRCER AR I A 55 S5 (Moxifen) FO 4R 7 RS BIBGAIE[9]. 1275 A5
BRI OCFAAE T RE R VOB TEHI0 B AR LA ARG R 27, B BAS B 5 W U8 R w5 m,
H AT GELR I B R T o f o AFAES T R T, HLhR 5 S S 1 R Ak 22 S T AN () 45
JRPRI5].

BER S SEUE B s R 25075 MR, 2 L MESEO0 NS L ) R A R F S i
MECER AT E /N BRI R A G, AR S AR AR, T AU SO B SR, T AT A S
W I FE N[ 19] 0 {HBER 5 SRR AL I AR AT g /e« R AR A L 5k = IR B 3 B IR 9 55
JRIFR[20]o FEdH AT BB S A A BUR Y RS SRR, 4 By R L B R R R B R, &
TR TR O S o3 R BN, (BRI TR R R v & LB AR B4, SEBR LU [21]. AW s S AR A
L5 SIS B SR R EE ST, U/ BRFL AR B (Murine Mammary Tumor Virus, MMTV)iX Fl i 4% 5695 5%,
REFF AL VI PR & B0 E BRI, Prids R 5 NBIUBIRAETEAS . BRI A 55 2 77 1hi wm FEARALA[22].
HHEBAA, SRR R BRI BONATEE, HEESCRK. RRRARERE.

4. BEMER

T R VAR R 2 L B 7 v SR B )2 A A RBE TR R3], A% o T T % L 8 4 T B L 4R 22 52 AR 5 )
P, EE N FRFRAE AR AR (CDX B¢ PDX #7Y), FeHME R . s A K ar i
REAILLIG PR IR REAE SRR A, 2 ZMTRE . eI 70 S IR T T IR R 1A% O TR [23 ] (HIL Gy ik
BEa s TieRe e O P IR B A 2 5 SR IRV 75 25 G 9T H b BRI 3%

IFi) o B AL 2 2 ik [ — i R MG UG B0 B R B TP AR R A &R, RS R R 1 e A
AH A () S il 41 AR, ELJERR AT S e bl A B [24] o 1A% 7Y 1Y) 1 B 3AAE T Re % R B 76 B 1) Jg
IREE, [RIET LA g AR K AR R A AR N I P AR e, R T IG P 22  s TvRd e o P RS BRAR8]
AR AL H TR IR ML AT, WAl PD-1 $0HIGR S 25097 20, W8 S 2 20 it ot fieged R R A VR«
WA H TR, R AE 4T1 A0 R )5 se S B ZL IR il . FFEE28 B 0 B R R #2[10].

PP R (A R R VR Cell-Derived Xenograft, CDX) R H A& 755 77 (1) N\ S 7L I8 40 i & (o
MCF-7. MDA-MB-231. BT-20)#4H 2 Sy sk N, & 2R ARG R G = T 40H). NOD-SCID
NR@ERZ T 4000 B 408) &% NSG /MR = T 410, B 405 NK 4000), ZA8 % R A i T B rE el
PFeRE[25]. CDX BEAMRIA R E: BRE KTy rEas, BT ARG E ke, LR R mER
Py BAUM AR S, R T R0k 40M R 2 SR H e K ORAT, ARG IR BB FEA, AR
FARMER|[26]. H CDX BLALEAFAE— € KR : 15 2 e B P PR 7 HAE S ia T o s R, X A
LSRR S B A AR s IR SME RS 77 7T e A USRIV, 25 SR IR S o 1k 5 TR B
FHIE; 2B BUR IR, M DUA SO NS FU IR b 3 7% i A2 [27]. BT CDX #E8Y 3 ZER AR
T 2P TG R EREALAE 7T, QAT 299 BR A 2SR AT R TT BT AG DL IR N AT I8 4T
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W RFBMCHE %, DL PBK/AKT s AEITF R 31 R B FT[23]. PR (5 R IE
Patient-Derived Xenograft, PDX)R[ 7L fitfe 38 F AR VI BR & e 4 2R CRE AR SRS IR G Sk [ 50
YA [28]. KEDIRIE T MR AL G B E B IR NI ERE L T, TS AOR B s Rk
[29]. ZBEAYIERAH GV G e S8 BEOR B S8 PR IR BB R AE o ZHEZ 2 850 e Bk s PIARALEE % 3y
PDX A5 fit 5 I A8 5 IR () e oA as T 244 me 2 w] T PPl BB R e 25 B U, IR
7 77 RS HE e PR PR AL KR [30] . AR R PR T oA & IR Sk a g3 1]. RE Wk, PDX
B AE AL B S T R HEAE AN T AIAE A, e 0 L e S8 i e th A S8URva T 254, e M
RGEST IT s 2 AGE R N T AEMIbR S 5 5E TAE, BHFA Sl PDX A7k Hh 5 24590 1 |
BE UG H VIR 7 FAREYI(Bel-2  PIBKCA RAEEE), 9L B AS 2 7 SR AT (0 77 1) AR £ [32]

JRALRE A 55 B S # HELAE BRI A B2 (Tumor Microenvironment, TME) (I IMLE AL . BAECIRES S5 5T 20 1%
FEREE, BEMMEAK. BRGNS AT, SRR AR BRI X 4%, i
WSS EE, D SEEtt ey, HS1E EMEREMHERN T, & TRENETEREE HATE,
SER R DhREREG, MRS H MR e R BR[26]. BRECIRAS b, SR SR AR IR AT, A0
iR —3, "I SAKREYZRNIEMIGIT: K N REREREE R BT, SEUNAEY
JSL % T AL 5 PR 22 K, 243 2 FREA G BR (3310 BT A R TT 1D, i o7 % A Jo A P AR 5 2 7Y
W3 NSSP9RE, N4 38 5 (Extracellular Matrix, ECM) 7 545 AL, (5 5B 8, KN BERERA
B, RS S, UMM R RS R, 15 S IE B AR E PR R AT

5. RETEHER

A T A4 (Genetically Engineered Models, GEMs) & il is 4% BE K] . J& (R i bR 8l \ & CRISPR-Cas9
A3 (1A 240 B 2 86 5 AR et A DRI ZE A A PR LB A A, Aol FLIIRE 2 1% 5 37 (i MMTV-LTR.
WAP)IX B 5L (41 c-Myce. HER2. PyMT)id 3Rk, BRI £ K (40 pS3+ BRCAL. PTEN), 7E/ME
K B A5G U B RS R B R R AR I FR(34] . FARIAAE T ReAS R IR e B R . IR e B S PR B
UM 5 M S AR AR, RN IE R T RE . IR AR R ML B B YR TT ROPEAN B B TR [35]. A
B A HE MMTV-PyMT /) B (%40 Luminal B A L/l ). BRCA1/BRCA2 i /)N B (W 70 384 1 L i)
J CRISPR %wfi Nfl/Tp53 KR [36]-[38]. (HAZIMRIALEFATIME B A G . X DAL g
ZIHHNEEA R VAR REMIERENRZESRR, TSGR R SBREERE ., A
AMEF[39]. HETIERAZ IL R T BB A4 BORS 11 g 48 e N VRG0S 77 )i, DASR TR R AH G 5
HAE -

6. NFRL/NERE

NI/ SRR R E L A SR BRI/ B A AR R GE,  GRAh T ARGl A 5 A\ SR A B b5
MIZE5e, MONFLARSE PR B TOE SRR 206 5 Im R AL I oG HE TR, AL O EAE T RERLILA St
TR P (K S e A NAR ELAE DAl B RO IE . 25T RPN R B I T S AR S i PR (R T A
TG o AR T EA MR ERERR: — R T R AR, PBMC N JRAAR AL e e
R EAE RS E A ThEE, (B R AR MRS YIS B BRI E A A e S HSC AR
R BN R GBS R, G A KSR, (ARG Ay BLT AJRALARAY T 4Rl e
N, WG SRR IGO0, (EERER A B RMER[36]. —RAGMBMBEMNE S, PDX
NBEWE SRR E EA, (R EEIRREIE, VP M T BB TR, JERIE I A IR Y
8 3 2 PR g AU A S BEAR DR MR [28] 0 AR AR A S A0 B P e B R P /N B it R 5 P8I 2RI NS I 112
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HEBE RN BGE AL o 78U VT IE R, RN BB SR A AR Gss R0 + AR ) WL
R, TEGIEIATTHE S SHURIFEFE T, TR S0 5 Fe 2 S S e MBI IR A, AT iR
SRR R ST RO T, B TOAMA TR, AL B AT R TE VIR AS
Jii, TR RGO IE R GBI, PR G Ia T 10 LR T3 M H AR R AR [24].

7. 578

FEFLIRRERIE TT A, o ShA AL 5 A BAR W T B 105 R CIL AT 1) B AU 43 255 B I AR T S
Mi% BEFE . B 25U WAL AR B E AR, RN HOBURR B A 2% 2 (4010 Ak 2785 AR R T 23 BT

VIR R R, HE T R XESE e RN TG, SN FUHERE . CDX A1 PDX A GEAEALL
Mﬂﬁ,fﬁfa,ﬂlﬁ%ﬁﬁh$m¢ﬁk,%&ﬁﬁ%ﬁ&&°%ﬂ1ﬁ¢ﬁﬁﬂ%ﬂﬁ%m%
RORAE, I B AR, HE 5 AR EMPUE 3R .

=0

IR 5
BT HE

e e

B MRS — i AT

SR EERE s R K i eSS —| S T —
ﬁrwr; i

-h M I i

Figure 1. Decision tree for selecting breast cancer animal models based on clinical trial phases

1. #Elm PRIRGE I BRI L AR B2 B PIAR B IR SR AR

FLBREE i R AT B A R A R PR X S BRI I LRI R, BRI S A R 2 NSRRI AR
W2t RIRNE A BERIE S RA2 T T 3755 A R i DA A R0 SR AE N A 2R I (4170 AT A% 0
JRIRYER, CDX BRI KA IS IR M BLEAL A, BRI R 0t iU A S ik, &
BUTHEA B AN DR E WA RU(23]: PDX AL AL ARE N S eg o7 4 B o /) Bl 1 3= 4 i
BAG TME IR RV E 2, SO TME B 254 PR ATAT RUE AR IR R A4 [27]; GEM AR i —
PRUE, TCIER 2 NSRRI A% W [ 08E, 56 B — B e A 25 E A R i DR L At SR i R B4 T A% 35T o
FERE AT T, H A CDX B PDX (KA e Bk b /N, SREZ AR BE RS, N R AR E
PAN e 4 LR Z NRIIE R AR N 7 2%, T B0 1697 P RIS 2N IR R BL[36]s B TR HEAR
IR, AR RN RS AR R 7R, HERGRERE 5 NEAFE, 257 orh[26] .
PRI 5 b IRPR AT Y S 2 e AL O BEIE BCE,  TCVEEIES B R MRS s R AR AR S
HORES, FEHERE SBOEA RSN S B SR T UM RIS [42]. thsh, PDX fiRZH 240 AN
JFAL A TR B M ZE,  CLRACHLS A IR ) 3 BB f—fh, YRR R B, M ZyT 2F
fitio BRRILS TAN, ZREEH BB, BURE S Ax i a7 FLARE A B ELHI[43].
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