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Combined Interleukin 12 and Interleukin 2 Gene Therapy for Hepatocellular
Carcinoma in A Rat Model

YANG Jia-he, FAN Rui-fang, QIAN Qi-jun, YOU Tian-geng, XUE Hui-bin, SU Chang-qing, CAO Hui-fang,
WU Meng-chao( Eastern Hepatobilliary Surgery Hospital, Shanghai 200438, China )

[ Abstract ] Objective: To determine the feasibility and efficacy of combined murine interleukin 12 ( mIL-12 ) and hu-
man interleukin 2 ( hIL-2 ) gene therapy for hepatocellular carcinoma in a rat model. Methods: The retroviral vector enco-
ding mIL-12/hIL-2 gene was constructed and then transfected into packaging cell line. The cells were injected into rats in
the established hepatoma at different time points. The therapeutic effect, immune function and toxicological response were
evaluated. Results: Intratumoral injection of recombinant retroviral vector encoding mIL-12/hIL-2 gene resulted in marked
hepatoma regression. The 35 d survival rates of the subgroups treated on the first, third, fifth and seventh day after tumor
implantation were 100% , 100% , 30% and 10% respectively. The average survival time of the 1L.-12 + IL-2 treatment
group was superior to those of the physiological saline group( P <0.01 ), retroviral empty vector group( P <0.01 ), IL-2
treatment group( P <0.01 ) and IL-12 treatment group( P <0. 01 ). The immunological study showed that the number of
hepatoma infiltrating lymphocytes was increased in the IL-12 + IL-2 treatment group. Conclusion: The retroviral packa-
ging cell line encoding mIL-12 and hIL-2 gene via intratumoral injection inhibits the growth of hepatocellular carcinoma
significantly. The therapeutical effects of early administration is superior to that of later one.
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mIL-12 F1 hIL-2 & K 5 Bt 48 T4 #% £ i ( Boehringer
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Tab.1 The 35 d survival rates of rats

Groups dayl day3 day5 day7
PS 0 — — —
REV 0 — — —
IL-2 70 50 8 2
IL-12 98 95 24 6
IL-12/2 100 100 30 10

PS: Physiological saline control group; REV: Retroviral empty
vector control group; IL-2: IL-2 treatment group; IL-12: IL-12
treatment group; IL-12/2: IL-12 + IL-2 treatment group

®2 KRFHEFFExxs)

Tab.2 The average survival time of rats

Groups day 1 day 3 day 5 day 7
PS 9.8x1.6 — — —
REV  10.1x1.2 — — —
L2  38.0+2.8 34.0+1.7 17.7+2.1 14.0x2.5

IL-12 2rats>60 1rat>60 23.0+2.8 20.8=x2.1
IL-12/2 3 rats >60 2 rats>60 26.5+2.9 23.1+1.8

2.3 IR KRR AR A

JT98 SR BB 4 Rh 5 %5 7 %, MRT Al 0L W 45 Fieoge 7 i,
(1), BT HK B A RRIBITE 1A A, A Wb
JENIZIHIRC B 2) . =R A A B, 28 1L-12 + IL-2
IRITIE S M R A R ik I Al R . VR YT S 7
d AT U ol A5 RE R RS, B A A 0D I Y mIL-12 A
hIL-2 7P I & B, 36 97 Al I 35 A5 DU 2] mIL-12 Al
hIL-2, 3697 /5 3 d W3 &, 2 A H S 4E R e K
W F3), HFEEAH L mIL-12 Fl hIL-2 K600 & 30, R4
A R PNATF AP 25 19 mIL-12 87 hIL-2 7K AR T2 %L
AT A B REAERFTE R B K (R 4 ).
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JH g ) e A 2 22 DR R AE T 485 21, SRR R P A1
FEARMEIS B AL AT ROR . W 1L-12 5% IL-2 &
YEYT AT HG I R ZH 2 Y NK 48 HI R CD8 * 48 i 4 B
RE MR AU - TR R A IL-12 B2 B
BIPNAIT A T RS RN EE T ik EL 40 i Fn NK 40
BB R RIS A Rk B e R S 92 S R 4
PR T TL-12 A1 TL-2 A P[]V A Rk TR
I A TR AR e e 12 07 L AR LR R BF Y
o WFSE A BIAE  k TL-12 8% IL-2 A 44K R AT 5
PG ITES Y TR TR e A 3 B S 005 75 280 R e ik
mIL-12 F1 hIL-2 FEH =), LB g5 R IR IL-12 + 112

I AR P RCR LA T B R T4

1 FPBRE#EM 7 d KR MR1 K&
Fig.1 Magnetic resonance imaging of rats seven days

after liver tumor implantation

B2 IL-12 #0 IL-2 BREEREBFE 1 AXR MR1 &%
Fig. 2

after combined interleukin 12 and interleukin 2 gene therapy

Magnetic resonance imaging of rats one month

®3 BAEREBTFREXRIME mIL-12 7 hIL-2
KFERMEER( ng/ml )
Tab.3 Assay of mIL-12 and hIL-2 levels in serum of rats

treated with combined gene therapy

mlL-12 hIL-2

non-treatment <0.8 <0.8
3 d after treatment 23.4+£2.1 18.1+1.9
7 d after treatment 16.2+1.3 12.9+1.8
30 d after treatment 14.3+0.9 10.5+1.1
60 d after treament 11.8+1.3 8.5+0.9
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x4 MERESETTE 3 d FEEASR mIL-12
1 hIL-2 7K Hﬁ;ﬂw( ng/ml )
Tab.4 Assay of mIL-12 and hIL-2 levels in tumor

3 d after intratumural injection

Groups mlL-12 hIL-2
PS <0.8 <0.8
REV <0.8 <0.8
IL-2 <0.8 10.2 £1.3
IL-12 15.8 1.8 <0.8
IL-12/2 10.4 1.5 8.0+0.7

AW R I, 9 5 HAIE T7 1097 208 800 T i
W FEMER IL-12 + 112 BRE IRy tm 5 |
RO 5 25% K IIAENG , 5282 Far A AL B~ e 2k IR
iR 56 A THIR o 35 d A A7 R IR YT 4B B TR
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9 B2 A 2 A MRIAS 2 E— 25 E 58 T8, 1L-12 +
IL2 V897 )5 5 d, g Jei 3 A K f ok £ 400 i 32 10, OX8
G RE A% B NK 4 K2 40 M55 T 9k I 40 it %5 A 4l 14
hne KREUMTE TL-12 A1 TL2 K045 5 26 01, i Bk &
G E L EYT S 3 d,IL-12 F L2 ik K2 AT
SRR R K o FRATHE X — 0 e g 28 4 ) 3 7
SEPNAIT I, 2 BRIRYT O e 5 38 17 A A S e g
AR/ X AR A 8 R BRI A A, R
PR AR . B DL BRA R RTR YT e R R
R Tine, BREAE R RS e Ko X F IR IIAR YT K
L, MR T A AT I BB IR A — 22 AT R TR YT AL
W BAE TR FNAIT A, TL-12 Al IL-2 B RIE
I I8 (47 880 R g FH B — 6 PRIGRT, Th ELX AR
TTAE AR B A9 Z0m , 1 2 He B PRUVE B9 A

IRAESR B PRI o AEFRATT S B4 i 08 Jo 0 1 S
R B, o — il A A S PR REE SO, A AR
RSEAEIF A . DL 45 AR, A SR R A ()
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