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[ABSTRACT] Neuroblastoma (NB) is one of the most common malignant solid tumors in children, ranks
fourth in the incidence of pediatric tumors, and accounts for 15% of pediatric tumor deaths in children in
China. Despite the development of new treatment options, the prognosis for high-risk patients is still poor.
An animal model that can replicate the tumorigenesis of NB is an important tool for the prevention and
treatment of NB. However, there are currently no animal models that can simulate all features of human
NB. To provide a reference for the construction of animal models and treatment of NB, this article
introduced several animal models of NB that have been extensively researched: the mouse, chick embryo
chorioallantoic membrane, and zebrafish models. At the same time, it elaborated on the species,
construction methods, characteristics, advantages and disadvantages, and research progress in NB.

[Key words] Neuroblastoma; Animal model; Mice; Chick embryo chorioallantoic-membrane; Zebrafish

M ELAHM0RS (neuroblastoma, NB) j&—7#)L 2 REETTHIR; Mimf@BEEERT. %rsiair. T4
RIEME RGN, 2 LERE WHRSHAR, St faftE. BRETIEEEERITE, STEEERERAZ]
TR A LEMR 15%, &P THELH, 28 50%, HSERMER Y, KE, MERRIATHA
BRI E . SR, AR TR Y, £ J&., BETHMEME (autologous stem cell transplant,
AR, FfaNBEEEFAT TR EAZD, &2 ASCT) EXEHIGD2HiRIRIT mfENB &G, £FR

[BEHH] EXREARZESMA "BEZRFEALKBHS ERF AR ML SMBIERERAOFERRINFETR"(82002636) ; RilHEA
MZESIE NI - REREEICERSHLSMERE LS BRINS " (JCYJ20220531093213030)

[E—1EE] 1EERI(1989—), 55, it , EEID, TRZNFLHHMIRBERE . LI EBMATES. E-mail: 18819267200@163.com

[EEEE] SRE(1990—), 8 . B BMAR, TENENBRENE RN EE . MBIEIHR. E-mail: zhenjianzhuo@163.com.
ORCID: 0000-0003-0142-4086



Jun. 2023, 43(3)

I SELIRES Laboratory Animal and Comparative Medicine 289

AN 70% o SRT,  HETAMIXS NB B0 & H 25
TRPHLEINZ &, BY)REEHEITRAM ST, LU
=B NB HUAAENH], R iR 25 RO A S (AR
B

FERFFENB BUmtLfliE RS, ShR AR BA
HEEM, mTseiesh). BEY ke EEE
BRFEF, BOESZWGIE T (R PRAY NB Sh# R i 52
NB AL S R P2 SRR, BRI E & B
HI2Y7 75 ARG B AT NBHARE . 230 B4R
B HINB SR S R . R S LBk AT 28R
DU NB B E PRI TSR S E Ak .

1 NBzp¥iEE!

NB ZhIHERL 2658 A NB b El. KR, &
B 5EEEHREREAMR. 125 B NB L3117
TR 2 A /N R | WA B R B AR FIBE
fo,
1.1 MRIER

TG SHEMW . RIERS . B /5 S,
INFRBERITENB IS O E . BT 2N AT NB Y
KIWIEI R SFHEH &, FES BRI BAAIE
DR TR/ N
111 MR ERERE

/NSRRI A AT LA IR B A KT, =2
HETASE NB RUE B FEE, EFfM%EEFE. BEY
MBESAERE, DUREE S5 ARERIFIEN —2
Mo RUE RN R AR B, R TEE
ik, (B2 THEE. MEAEHMNRE Z RIEHEE

F1 ERAINB MR KRR IGRBISLIE R EER

MEREZR, RO E L AR,
EREA AT

1975 £, Lawrence R AJE NB 4l (SK-N-SH 5
SK-N-MC#4ififl) BAETH/INRE T, BERRIEL
NB JZ RSB AERIAL W, WoTI R ER S, HoRR
. B ZH A 19794, Bogden 5 B EHIR
FENZ T NB B T RN AR NS, A
[E[ENZFAERF AT (National Cancer Institute, NCI) %1
NARTVEF G ELEL TR Z—o HJG, Khanna
S DT IL, R L R AR RS i 5 R NB 4
fiiz (SK-N-ASFISMS-KCNR), ][ NB JFALRAY
KA. MRRIREIEE DIREREIE, BERAG
IR, AREIEAFFEEEMN ST 5% e
HITZBE, HEHT/NRE ERERN, SR
MELUE . Rowe % 7 XFZBRIBE THML, $2 TTE
SPRSUERE, FFREIR T FORESR, TESHAFAA] &K 100 wL
(Ix10°~ 2 i), tHEE Flickinger 5§ (8] 5 Khanna 2 [©)
FRAUSZIG AT 10 L. (5x10° ML) #0150 wl GREEK
M%) PHENZ . G55RIESE, AR RE BE AF sl R RE
NIEHERI R ZAEAFE, & — e E Al 528 NB AL
ARG ) gz o) 3@ 43 il SCID-Beige /N FREZ
A B B R A ]S B Z S 50 WL SK-N-BE2
(BE2) #HHf1, RRENERNLT R rfistamisil 5% b
BEARARA, Z5IR GRS LR AR B SRR s
PR AR EE R R, [RIN EE AR & IRPR NB AR E .
Ah, AR B A [E NB 40 A B 1R PR A SE 568 1
o, HERERL

AR S AR B B IR 23 = fE NB A

AT R

Table 1 Frequently used preclinical laboratory mouse models derived from NB cell lines

FITEN UNEERE MYCNERIRZ ALKERF R PS3BEFERE  SEXM

Cellline Mouse stain MYCN status ALK mutation P53 mutation  Reference
KELLY BALB/c-nude /NG g e =it) et [
CHP-212 NSG /MR, g B4R FFER [12]
SKNAS BALB/c-nude /i, E| 3/ e kit H168R [13]
SH-SY-5Y Foxn1nu/Nju /MR . ICR/NER .BALB/c-nude N, ey 18 F1174L e yid] [14-16]
IMR-32 NSG /N g o de it o da i) [17]
IMR-05 SHC /MR, g [5de it e tic] [18]
LA-N-5 BALB/c-nude /\E& g R1275Q e tit) [19]
NB-1 BALB/c-nude /iR 18 e itk i e it [20-21]
SK-N-BE(2) SCID-Beige /N, g B4R C135F [10]
SK-N-BE(2)-C BALB/c- nude /N «FoxnTnu/Nju /NS, g esid) C135F m, 22
CHP-134 NOD-SCID /MRS, g ke kit L e i) [23]
SK-N-DZ BALB/c-nude /ME§, i o et R110L [24]
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Table 2 The common genetically engineered mouse models
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Th-MYCN RESBNBE, xS BRI, R > [39-40]
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Th-MYCN/CASP8(KO) FHEER BES 5liERR M AR SN R RS AT R [41]
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ALK(F1174) BFENBER Il PR 5 DA [33]
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SV40 Tag SNBRE-X MEARFES  FEED PRB/NRIE 28 AR BIZET [43]
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Genetically engineered fish line
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Note: Zebrafish tumor model can be mainly used for the developmental genetics research, studies on tumor mechanisms, and

antineoplastic drug evaluation.
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Figure 1 Process diagram of zebrafish model for NB research
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