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Establishment of an orthotopic implantation model of
hepatocellular carcinoma in nude mice
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[ Abstract] Objective To establish a new orthotopic implantation model of hepatocellular carcinoma in BALB/c
nude mice. Methods The nude mice were under general anesthesia with isoflurane inhalation. Hepatocellular carcinoma
was induced by subcutaneous inoculation of human hepatocellular carcinoma Bel-7402 cells in nude mice. The orthotopic
implantation model of hepatocellular carcinoma in nude mice was established by orthotopic implantation of small pieces of
the liver cancer tissues into the mouse liver by either a sandwich method or embedding method. The post-operative tumor
growth was determined by a small animal in vivo imaging system. Histopathological examination of the liver and tumor tis-
sues was performed at four weeks after modelling. Results The orthotopic hepatocellular carcinoma model of nude mice
established by the sandwich method had several distinct advantages: shorter operative time, less operational difficulties,
with a high rate of tumor formation, no wide-spread peritoneal tumor dissemination, well-preserved tumor histological struc-
ture, and low animal mortality. Conclusions Compared with the embedding method, the sandwich method can save much
time for preparation of this orthotopic implantation model of hepatocellular carcinoma in nude mice, and provide a more
convenient platform for research of liver cancer pharmacodynamics and other biological studies.

[ Key words] BALB/c nude mice; Liver cancer; Orthotopic implantation; Small animals living imaging system

Corresponding  author: FU Jian, Email: Fujian. hnme@ 163. com

2015 4F2 4 3 H AR TAEHZN( World Health S, B e i 5 1) A 3T 509 H BEAEE W, 1 o [
Organization, WHO) & 3 T ( & BRI 25 2014 ), b T HA AR 4, [ bR AE WF 5T 0 (Interna-
WFEEHR 2012 4F 4 BRIEIE A FIAE T 9% 9 40 7 26 tional Agency for Research on Cancer, IARC)” it 5

[(E&WHE]EEAAREHEES PRI H (NO 81160408) ,
[1EEE ] WL (1980 - ) , 53, BUFREFST 3, W, E S TR 2y 2 S i 3 BRI 258 9%
[BREE 1 FFEE, (1960 — ), 5B i+, 4% , o 77 1) - 5 ¥R 3% E-mail : Fujian. hnme@ 163. com, Tel :0898-66982118



240 [ S B R 2016 4F 6 45 24 %% 3 W1 Acta Lab Anim Sci Sin, June 2016, Vol. 24. No. 3

TN 4 BRI RE 5 R 2 B 2RI AR K 2012
AE (1) 1400 T3 A (FET 820 J7 N ) B4R & 2025 4F
91900 3 A, Tt 2 2035 4E¥5 35 2 2400 71 A
2014 4 rp E BA G R B EE R I = 45 A
CAE IR AR SCAE T B PR R BAASE 2 47, 7E BRI
W BAEZYA 75 T3 R e ), IRl A 249 70 5
B AET e 1), o 3 AT 5 el 509 1

JH s EAA YRR FE w5 IR YT 5 2% R A7 e [R)
R R HATIR R b i W e 2 —, B
U, 5 UL A SR B R A R e B P A 4 £ T
RO AN A RS A, 42 A 25 70 SUAT 43 Shy 41 R TR B
VRN 20 ZUHRk R LAY g 20 2L B SR RS
FEREIR R 7 7 0k (AL HEE ) R S e s T
EFLAZ) 2 ~3 mm I, ZEA MR HLIE (L1 ~2
mm® ) , JC B AR 2 R 1k il o8 BE A bk i 0 1k o,
BRIZHE A IR B R T B I L R 5,
Ve AR b 28 2 1 IO IRt o I, B (R A,
A e A ST AR TR B R B O R A B R RORS 7
PRt ASBIEGE BE ST T — BT 9 BALB/ ¢ #4708 BRI
SRR ALY | BN 0ok 2 i A R T
AR R 5 e 2 AU K R R sh g sE T
FARAFER S, WA TES W IE I A R B )2
FAEELG  HERBLAAG A TC S0, BE R At & il
25 9 DR AN AR 249 it 6 [R] kg 98 D A7 24 302
T FLAATE 5 B (AL T i R R 2550 B A T

1 #MBl57AE

1.1 ZWHIMEXHRHAE

SPF 9% BALB/c #/NRL,6 ~ 8 JEI&, Mt , (A &
18 ~22 g, W F ) A4 #5056 sh W v s [ SCXK
(#)2013-0002) , SC 5 Hb o5 RV RS B 25 & ek
PEM B 5T 0 [ SYXK (350) 2012-0013 ] . B2 T R84
BRI T 4 HAR/NR 30 HAR/N RO T 9 S5
Fe MR A A ST, 20 M Ak Al O AR AR A, B2
15 H,
1.2 PhEZEAEMK, SRIEEE M XA R EE R

AW AR TE B B 988 40 Bk N9 40 B Bel-
7402 W [ B AR RAFHE A RAR, TR
FREY L, EAR, FREMET, 22 54 (4 x 10) , O#4%
A2 S RBEI H RWD, B iR 5/ 7], D-2¢ 6
ZHIEL G [ Synchem 23 7], PBS 2% thifi \RPMI 1640
BE IR N BT AL A H Gibeo 23 A, iR 2F 1 ¥ 1A
B W LR PR A BR A W EEALER . TVIS Ki-

netic /NGRS R G T35 E Caliper K47 B
235 VIP 3000 B S AR BRIE R 4800 T Matrx A ) 5
BX41 Wi RE0W T AR A H]
1.3 ARByAREE

ST TR D A8 S AR AR ol 5 L0 A R e
F G0N BIE AT A I RR B, JRR PSR O S R
R R gt 2 B A — 8 S 1Y 26 8300 3 7 91
ot T AR S i ARSI B R 1R/
BB A — > FH X 285 A ) 325 BH A HIL A R 1 1Y) & T
N, ARG RSl A ZIR A SR
1.4 FFER THBEERANET

FEAARSNE TR 0 I 4N MY Bel-7402 FHC TR PBS
SRR 2 UK, BTGB PBS 28 i il £ i vk
107 A 2HHE/mL (Y 40 VR B, B 0. 2 mL IZ 4l
MR B, A T 4 HABVINRA IS K2 T, 18 L
g
1.5 FrEERABEERNETL

T R DRSS AR Bl A A B 2 RN
Je B, A 15 B, HESERAED TR T i
A RAF Y KN AR, IR BL 59 5 sl /N2y oh 2
mm x 2 mm x 1 mm AFRIHLIB S, 525k
JH Matrx VIP 3000 AR RRIE R G0 5250 3 W) ik 4T
AR, BRI N S 0t . 2RI RS A 1 ARE
Tia) /N T A AR 2 0 ) B, DA DR Bl O A 3 1
BGA N AT A CAIN I REFF 22 BRI . 4% LA I A
Sy A b VAL NS R I IR 7/ B NN R E R
R, SRR UMM, FZH 208532 )2 85 1 iz
R, FFORKBEZA R 1 em, 288 HFIE, G35k &
TENF e it v ) R A7 B2 52— 29 3 mm TR B2 (1) %
T8, G B 2 R a2 L L, 5 4 A 1 A g 1 41
INCSZEN T AR 2 % R b i, 2R AT FH A= 9 i (OB
JE) Rl A3 1000 et i S ) O# T AR s i 21 241
P B RS A I . S AT 82 B 88 5 5L (4
x 10) ZELE IR 4L 20, P A ik A 28 28 A 8%
JEAT—FARES i % W F ARG AT, Xk
i geq 2 WG 1] A Sl A A i RN 22 v 22 ), AN 2%
S5HMMALFhE, 52285 0 E R, A 07,

ININGEN
1.6 BALB/c f/MNRIFERMABZEMBEEKEBR
6

FURI /1N Sl D45 A% R A ARG D00 O vk 2 S e
iR A AT AR L B A W RO RRIE , FHERRIC
U B MR AR A B S R N SR 5 N s i



Fp [ S2EEN YR 2016 4FE 6 A4 24 5553 ] Acta Lab Anim Sci Sin, June 2016, Vol. 24 No. 3 241

TRBUAR R Ge AT AR AR I AR 5T b A )
KGRI I B9 98 20 B Bel-7402 il £ 1l 410 Mo 1 &
W, AN E] BALB/ ¢ /N T 7 U Ja P A= K
R A SRR | ) i ek 8 2H 2 B A H2 D T Bl )
JFF R 7, G000 st M 7 558 30 mg/mL A IR# D-2¢
SEEHEL AT 0.1 mL/10 g A ,5 ~ 10 min
Je /NS G 1A A 2 Getb A T4 9 e ekl

1.7 BALB/c #R/NR BT EE AL E B AR R E
"

JIN SR R RS HE 4 TR 2500 I 1 b 58, B
FAHZ 4% (mL/mL) SIS 1 , B3 ik =
W AR YT R HE S o, BT LS IR 4 i i AR K
T
1.8 FitEDH

SR SPSS 22. 0 8% Iris A s A T B R R
ZOHT HESE R (2 25) B FER, P <0.01 K2
SAEGIFEX,

2 4R

2.1 BALB/c #/MRAFEEMBEERET
TE R P AL R RN e U 30 ) 28 FHH e D 57 B A A A2
BF X BT AR B Ta] BE T Bl W E5ORn e g i v
BT T e B e 1 R Eh W TR B[R]
8 ~10 min, J&0E N HFFEL 4 ~ 5 min, ZERT ] L Hb
U T3 1A%, X 2R Mk 5 2 T
JIE 1 FF—A~ /N FE R A $ A o 78 45 5 1 LB )

JHERFE 2 2 o, 2k it i ) a4 T LB, et
2 TN el 2 2 /N0 BE FEAE I A i I BT
FAR FARHIEM, e R, ik T sh
JM Zmsers 2 H Mg ik 2E R 2 2 TR
247 (9.3 £ 1. 4) min, 1] J&.0o 3 B Fh S Py ¥ 4705 H.
KRB A I T, e Ah, Jeb ik T AR MR
(4.6 £0.7)min, SEME KR ES AR EE(P <
0.01),
2.2 INEYTER RIS RGN R BT R AL R A
By A& K AE

Ay /N SR B AR R I, FH /N sh 0 36 1A
BAG ZR GXT S A P g A A I L AT S A
B AR C OB RS ST 4 ] EF G g 78 R AR
RCREI , FLA TE B4) eoEE 20 A R I B, &1
H B F D AW IR R S SRR, AR
ST BALB/ ¢ B/ B R B AR AR 2 58
T A, g A K R, T A W 25 5 LR R 8
H100% , H I3 B 96 6 J 9 ) 32 Pk 1 30
%o
2.3 ERAENFAEELMRFERMLBERE
fRIEHE

BX41 Wi RS 100 565 WS M 41 41
B, 45 B0 | AR A e O ST /N BUTFR: R
N RS AELRE e 20 s B 18U K RAE R BLIRAE , 41
PRLTE 25— 350, 5 40 B0 i R A1 o 1R [ Sl 7 4
SEERHZI (K 2),

TE: A FIC oM AL AN R ST BALBY ¢ B/ XU JSURL B2 AR RS 280 B /NSl ) 5% A ML AR A 0 P, o 00 ) B0 € B D AR 1)
B R B SR AR, T 2 _E 03 FihRg 2 A B4 Ok B 22 s B I D 43 331 S 48 3 1 e RS2 B BALB/ ¢ BRI

BT L S A SR AR

BT fR RN B AR W RO D AN SR

Note. A and C: The orthotopic transplantation tumor models were established by embedding and sandwich, respectively. The color bar

at right shows numbers of tumor cells by different colors representing the increasing numbers of tumor cells from bottom to top. B and D

The solid tumor models established by embedding and Sandwich, respectively.

Fig.1 Bioluminescence detection of the solid tumors of tumor-bearing nude mice
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Note. A and B are the pathological picture of orthotopic transplanta-
tion hepatocellular carcinoma in the mice generated by embedding and
sandwich, respectively. Both the two types of tumors grow well, show

uniform cancer cells, form nest distribution,and without necrosis.
Fig.2 Histological appearance of the solid tumor

tissues. HE staining, %100
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