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[ Abstract]  The zebrafish xenograft model plays an important role in cancer modelling, especially breast cancer
xenografts. This model facilitates the real-time observation of tumor cell growth, metastasis, and interactions with the
immune system, thus providing novel insights and experimental foundations for breast cancer treatment. Furthermore, the
zebrafish xenograft model offers a valuable tool for high-throughput drug screening. This review provides an overview of the
contributions of the zebrafish xenograft model to elucidating the mechanisms underlying breast cancer development, and its
use in screening anti-tumor drugs and conducting therapeutic research.
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Figure 1 Schematic diagrams describing xenotransplantation models in zebrafish
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Table 1 Classification of zebrafish xenotransplantation models based on different transplantation sites
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For screening drugs that can pass through the blood-

MDA-MB-231[8-27] MDA-MB-361!2

MDA-MB-231[7.29-34] \MCF7[19,32,35—36' .
MDA-MB-468! %! HCC19540%7]

3 FANSERMBENRIARER
E &% REIILE

3.1 CXCR4,VEGFA # TGF-B %4 FEZLIRE
EEMEBPEEEEA

i IEE 1) i A O e 5 HC R BT ) B B B8 25 DD AR G
b A 13244 4 ( C-X-C motif chemokine receptor 4,
CXCR4) /2 i1k A 5 5 Jou 240 it 445 2 [A -1 ( stromal
cell-derived factor-1,SDF-1,CXCL12) 455214, H
H S TE PR R BRI B CXCR4 2 FR A
e ik R A KT i BE S B AR 7R T CXCR4-
CXCL12 il 7F = BA M 2L If e ( triple-negative breast
cancer, TNBC) R 4% 78 h R HEM/EH . BESf05
N BN SZ AR 2 6] 4G 28 SCHAR | N2 g 4 it 55
Ik CXCR4 3 48 a1 BE L o1 2 4 0 o7 1) [ 95 P 44k i
BRI RS, X — RN PR R
11 5 NS0T (4 28 SO AR B2 48 7T L
FLIREE AT AL TR w1

1L P {72 A= 4 A F (vascular endothelial growth
factor, VEGF ) 1 il & £ 1 Hh A& 45 A ] a5kt > 1) A2
FAUP 2 0 4 P R A K BT 2 R (vascular
endothelial growth factor receptor, VEGFR) {55, 1]
DA Joy #4023 o i e g 42 2 R A e
¥, IHOTFEREIA 157 W B 15 0 1R 15 1 v A B rh
TS e 40 L, e 3k 0 VEGFR {5 % 7] UfE v
PERLAR T RS, DT 0 ek e 1) =2 28 R B8 Dl i
il VEGF {7 i 42 28 M i i PROF 58 S (1L 157 i) 34
WHEERE

ALE R F B(TGF-B) s —Fh g 3 L B Ji 20
A2 AU ¥ RNF12 J&92 3RS 12 E3, RNF12 i
i S SMAD7 455 JF 1755 LA 1 B A ok

I TGF-B 55155, W5 kB, RNF12 7K1 5%
FRAL ) AKT 7K F % 1F A8 ¢, AKT 19 3% 16 7] £ i
RNF12 (A% &AL, NIl i P8 TCF-B 157 5 1% T4
LA A0 7 B S R R ASE A v 1 42 28
RS, I, 76 RO R 28 M FLIR e R YT B A
#U[5) AKT RNF12 £ TGF-B ] B8 Wk — s (01677
%&(11,381 .

UEAN B £ S5 o B4 AR AR 70 £ 0F 5% 3L B Jd
RS AR ZE T A E AL A ¥ e 2 Fh B 20T, A0
& NF-kB"™ srGAP1">"/ F1l BCL-2"" 45 |3 BB fff 5%
A BIFIRAT 7L B AR 2810 & AL, IF
S FLEE AT B LR 0 B R Tk
3.2 EV11 . HMGB3 EE 5Z R EMNIEEFAT
EES

SEWE M R B B A L ML 1 (ecotropic viral
integration site 1,EVI1) & —M B g K+, 5
FLARE TS 2 VA OC, SRL s i rh EVID 36
DRUB OB, 0 ik el 7 B ) f0 S Al R M AR AR, % B
SEE M AR %) 8 B R T B R P ek RS T i
i1 P 0 N N e D R 111 3 & v N
PECER +) ZLRRIR 7R P9 e 1007 A i, (B0 M 3R A2
TRBAME (ER-) ZLIRSEA TCHLAE T . B0 EVIT 3L 1Y
TUBK, X (ER - ) 2L g £8 3 00 Gk, A 90 1
G HEHMBBCZ A 54( GPR54) B A& KISS1 & EVIL fY
B SRR LR EVIL AT i P8 KISST %% 5f
B GPRP 55165 ARk Al L it GPR54 #1
40 77K 9R YT (ER-) B

miR-3-142p & L BR 98 o © A0 /9 I s 10 6 1
miRNA , C A UE W AT DU ) HMG K%, B 5 i 5
FhRS MR R K R 0512 56 ) 45 21tk 7 8 18 B8 R R
F1 B3 (high mobility group box 1, HMGB3) J& FLIf &



1632 v [ SRS B 2023 4E 12 A4S 31 B

12 3] Acta Lab Anim Sci Sin, December 2023, Vol. 31, No. 12

fF miR-142-3p W) EHEFR, miR-3-142p 5 S A 4010
JT 75 2 HMGB3 B9 N i, XU MR~ T
HMGB3 7EFLMRIE & A i S ZE/E A, -3 B miR-3-
142p AT LME R FLRBR TG YT BT
3.3 SORLA.NRF1 #FHEZLIEEMEB R LIE
ER

%% #% ( brain metastasis, BMS) Yt E &, A
RORIT AR, 2 B AT AR M EMF R AR, gt

R 2 IENFURIEE D f S MRS A AR AL rhot

TERAER R R FLIE BB T, 00 7% ~ 16%567%
ML 8 O LR 40 2 1 e R R
A BEFEMRIE Sortilin AH 3 Z
related receptor containing LDLR class-A repeats,
SORLA ) YRR FL IR it 24 44 i A% 160 7 A7
SR, E MDA-MB-361 L i Jir 40 Jif bk s 57 1 B 1
SRS AR R K SorLA 17T BR 4H M B A 21 BE
@Hﬁﬂéﬂ‘]jﬁﬂm IR JE AR IT SorLA ULERAH

&1 ( sorting protein—

CREIRAN EINESE o

Table 2 Drugs applied to anticancer research in a breast cancer xenograft model in zebrafish

B/ B R NA/Z 5P
Medicines Research content/participation mechanism
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.. The pan-HER kinase inhibitor can effectively inhibit the proliferation of HER2-overexpressing breast cancer cell
Nerlynx/ neratinib
lines. Zebrafish xenotransplantation technology can screen out anti-drug resistance molecules and genes,
providing new solutions for drug resistance %!
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Adriamycin . (48]
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Histone deacetylase

effect study through the zebrafish model confirmed its potential as a new type of anti-cancer drug molecule!?

Histone deacetylation has the effect of inhibiting transcription. The in vivo toxicity evaluation and anti-cancer
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CEL-pyrazine derivatives 11a-11i

A 113 dLREA 2D MCF-7 401 5!
Compound 11i can inhibit MCF-7 cells in G1/M phase and can be used as a candidate drug for breast cancer
treatment. In the zebrafish xenograft model, compound 11i also effectively inhibited the proliferation of MCF-
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Activation of mitochondrial apoptosis pathway to induce cell apoptosis, curcumin has teratogenic effects on

zebrafish embryos, while nano-curcumin has a weaker effect and can be used for the development of
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7 cells ™!
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Curcumin
anticancer drugs'*)
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of tumor cells in the zebrafish model, thereby inhibiting tumor development
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JWYHD can induce apoptosis through the JAK2/STAT3 signaling pathway and inhibit the inflammatory response

[46]
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Betulin nanosuspensions

which has been confirmed in the zebrafish angiogenesis mode
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Osthole , 7-methoxy-8-( 3-

methyl-2-butenyl ) coumarin
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that it inhibits tumor migration by regulating the integrin-triggered FAK/Src signaling pathway'
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Betulin nanosuspensions can exert pharmacological effects through a variety of ways, including preventing cell
cycle, inducing apoptosis and inhibiting angiogenesis. Its nano-form shows an efficient anti-angiogenesis effect,

1047]

A zebrafish xenograft model was established to evaluate the anti-metastatic activity of Osthole in vivo and to prove

21]
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