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Establishment of an nude mouse orthotopic tumor model of human
hepatocellular carcinoma with luciferase expression
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[ Abstract] Objective A human hepatocellular carcinoma cell line (HCCLM3-Luc) stably expressing a luciferase
reporter gene was used to establish an orthotopic mouse model. Methods An imaging system for living animals was used to
quantitatively analyze the bioluminescence intensity of HCCLM3-Luc cells, which reflects the luciferase activity in cells.
Then, the linear correlation between the photon quantity generated by HCCLM3-Luc luciferase and the number of HCCLM3-
Luc cells was explored. The nude mouse model of orthotopic human hepatocellular carcinoma was constructed by in situ
inoculation of HCCLM3-Luc tumor tissue in the hepatic lobe or injection with HCCLM3-Luc cell suspension through the tail
vein. The two methods were evaluated and compared based on the tumor formation rate, the time of formation and the
change of tumor shape. Results The bioluminescence intensity of the cells was positively correlated with the number of
cells (correlation coefficient R> = 0.9989, linear equation: ¥ = 1155.8X+ 1x10°), and the average ROI value was
approximately 140 photons/s per cell. Conclusions In this study, an orthotopic hepatocellular carcinoma-bearing mouse
model using a bioluminescent human hepatocellular carcinoma cell line was established. The tumor growth was assessed by

measuring the bioluminescence in real time using the IVIS Lumina XR Imaging System.
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Note. A, Curve of linear correlation between the HCCLM3-luc cell numbers and the fluorescence intensity of

bioluminescence photons. B, Bioluminescence imaging of the HCCLM3-Luc cells in vitro. As shown in the

figure, the bioluminescence intensity of cells was positively correlated with the number of cells.

Figure 1 Bioluminescence imaging of the HCCLM3-Luc cells

2.2 EhasMEMEER 1 mm® EHRE R R A — %
ERKER

RN 1 mm® FE G RIS A, R
BALB/c-nu #/NRTESS 3 RAEY &G 4, vl W
SR/ B 350 DX 8 1 B0 — e B 8 1 A ) 1%
JEBEA RS 7 d UL/ IN BRUIE 0 IX i RO
ST  JT 1) M I A B8 R A T B AT e R
A AR R G BB e o, JF HAEEEA S 21 d
BN A B i A BTz AR RO R &

Y, 3R BALB/ c-nu /IS BRI T 057 4 A 57 A 761 3
SRR By 2 CRT AN 2S5 s A AR g 22
FEMR, i 2 FoR,
2.3 E#BkiES HCCLM3-Luc FHER R
¥E

FE T Tk 4 42 5 B 20 1) BALB/ C-nu B /)N BUTE 56
3 KA R SCHAG H, ol SR BB/ B R XA
s FU G 2 IR M Dl , 3 AR v 7E TR IX R, O HL
PRI AT PR B B & a5, A il O i 3R A B



72 R F A R A AR 2019 4E 9 H 45 29 #4598 Chin J Comp Med, September 2019, Vol. 29, No. 9

o« PR Body weight
e SN HRIE Fluorescence intensity

- 25

RHIRE OEF/(s-em?sr), x 10%)

Fluorescence intensity (photons/(s-cm?-sr), x 10%)

A
2340 A
2320 A
23.00 }«
\ 4/’
\
22.80 \ Pig
LY ”
- LY -
£ 2260 - \ ,1'
CN) \[ -7
& Z o
X5 2240 7
@
2220 o T ] '[
no0d | | ]
21.80 T T T
3 6 9 12
i ) (d)
Time

15d 18d

Luminescence
1.0

Radiance
(p/(s-cm?'sr))
Color scale
Min=1.00e6
Max=1.00e7

T : A HCCLM3-Luc 40 A AT IO e i AR It 28 36MT 18 d R 2 BUN DB E T B
BALB/ c-nu #R BUSSA% AR T8 A5 TR A A1 0 B 17 A R A 1 s TEHEERI S 18 o, #R B MR AH U1

PSP R 2 S

B 2 BALB/c-nu #/N BB SR A B A KA

Note. A, Orthotopic inoculation tumor growth curve of HCCLM3-Luc cells. The bioluminescence intensity of

the tumor tissues was significantly increased 18 days after inoculation. B, Bioluminescence imaging of

orthotopic inoculation tumor growth. The bioluminescence intensity of tumor tissues of the nude mice was

significantly increased and multiple metastases were found in the nude mice in different regions 18 days after

inoculation.

Figure 2 Growth conditions of the BALB/c-nu nude mouse model of orthotopic inoculation tumor
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Note. Multiple metastases were found in the nude mice in different regions 21 days after injection with

HCCLM3-Luc cell suspension through the tail vein.

Figure 3 In vivo imaging of the tumor growth of HCCLM3-Luc clone cells intravenously injected

into the BALB/c¢-nu nude mice through the tail vein
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