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[ ZE] H - TR 2 U S o e 10 Tt S - T g cytisine deaminase/5-fluorocytosine , CD/5-FC ) & 48 # AL J7 X 45
988 V5 R AR BB (VAR . TV 8 CEA TR 3h FEE CD DR 33k 13 e 3 4R HEA T 14 2k (028, OFlicsE
JREE LI . 45 HARRE TS NS0 LoVo 4008, RS 2 d MR ESHRRE LI 0.2 m/R,BR 1R, 25 d). FlML
53 R %ot R B IR ALY ALY 241, 43 22 s v AR BEER K IR AT 24 5-FC AN 43 CCHiTZS 5-FCL 928 500 me/( kg - d) JiF
THAIT . 19T 21 d G ARPERR IR, SR IE G B R AFE RS 4515 40, RT-PCR 4 CD JER 7E iy 4l U 3k, s 5 T~
SRR IR AL, S5 TR R 5.6 x 10° CFU/L, €D JEPIFERS RURI 414 b G 538 ik . PAbYT 201 (0 JF s B % 5 %
BASTEIK TR IRAITAL 13.3% vs 40.0% ,(0.20 £0.56 )1 ws( 0.80 =1.01 )4~;35 P <0.05 o SGHE T WXt BRLH T 5% B 9
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Effectiveness of tissue specific CD/5-FC thermochemotherapy system in treat-
ment of liver metastasis of colon cancer in nude mice

70U Zhong-dong, ZHANG Bao-ming, LI Cheng-jin, WANG Yu ", WANG Lie, TU Xiao-huang ( Institute of General Sur-
gery, Fuzhou General Hospital, PLA Nanjing Military Area Command , Fuzhou 350025, Fujian, China )

[ Abstract ] Objective: To investigate the effectiveness of tissue specific cytisine deaminase/5-fluorocytosine ( CD/5-
FC ) thermochemotherapy system in treatment of liver metastasis of colon cancer in nude mice. Methods: CEA promoter-
regulated recombinant retroviral vector G1CEACDNa was packaged, propagated and purified, and the viral supernatant
was harvested. Human colon cancer LoVo cells were injected into the portal veins of 45 nude mice. Two days after the es-
tablishment of liver metastasis model, the viral supernatant was intraperitoneally injected into mice( 0.2 ml/d, 5 d ). The
45 mice were then randomly divided into 3 groups, namely, the control group ( injected with sodium ), chemotherapy
group ( pro-drug/5-FC ) and thermochemotherapy group ( 43 °C pro-drug/5-FC ). After treated for 21 d, the mice were
sacrificed and liver metastasis rate and liver metastasis nodule numbers were observed. Expression of CD gene in liver me-
tastasis tissues was determined by RT-PCR. Pathological changes of liver metastasis tissues were examined by light micro-
scope and electron microscope. Results: The virus titer of GICEACDNa was 5.6 x 10° CFU/L. CD gene was effectively
expressed in the liver metastasis tissues. Liver metastasis rates and number of liver metastasis nodules were significantly
lower in the thermochemotherapy group than in the chemotherapy group ( 13.3% vs 40.0% , [ 0.20 £0.56 J vs [ 0.80 +
1.01 J; all P<0.05). The tumor cells grew well in the control group, and were greatly inhibited in the thermochemother-
apy group compared that in the other two groups. The tumor cells showed different degrees of apoptosis in the thermoche-
motherapy and chemotherapy groups under electron microscope. Conclusion: The tissue specific CD/5-FC thermochemo-
therapy system can inhibit the growth of liver metastasis of colon cancer in nude mice.
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JHFIE R 45 B i e % 1) EE AR . 53
Bk AR, A0 10% ~20% B945 B 8 TE R A
IS s B 56 78, 45 B s e sE T 9 7 46
PR R IR 60% ~71% , H 55 58 B 52 i
S5 HIp R R E A EE N R . AU AT
S B ZIE S SURE S B A DR R G i e
i 2 /5 -6 M W% BE ( cytisine deaminase/S-fluorocy-
tosine , CD/5-FC ) 3 G #A Ak J7 AT ¥ 1) M % 13 45 W e
2, T RS 4 i g PP e A% ASE R BRUAY 1 2H 2 4
Uit e ARS8k — L W% CD/5-FC R MALTY
X RR L e T e A B R PR

1 #HE5EFEE

1.1 SEBshhFe £ 2iXA

4 ~6 JAIE BALB/c #1545 H, MEMES 2, (K E
18 ~22 ¢, g { FiFIH Y.Ll s GRS
SCXK( 3 )2007-0005 |, SPF 2% 4514 F il 45, A 4%
FEAAL LoVo BRIE A L AE W 40 B 9T i, & CEA
A Ol cp 5 R R K
G1CEACDNa JJ§JFAAK liopfectamine™2000( LF2000 )/
H Invitrogen A Fl . 5-FC 4 H Sigma /A F]. RNAlater
I F QIAGEN 2~ F] . TRIzol reagent 4 H Invitrogen 2
Ao RT-PCR & & A Promega /A Fl. CD FH 5|
PI Sangon 23 A5 B, B F S 3 72 W) R 154
bp ): F % 5'-GGAAGTGAAGCAGGAAGTCG-3', I ijif
5'-AAATTCAAAATGCGGAATCG-3',
1.2 Ay 3 HAA0 8K R LiFe KRR R
ES) aop

45k G1CEACDNa 7E/EZ & R 1 )5,
Fie R A B ] 0 W 5 R O Al Ak Bk, 4R R
Jralifb iy Fk: G1CEACDNa 78 PA 317 4 fitg i fu s,
ARG FE, Sile WA L3, S R R TN BE , D IR
UL SCkL 4 ],
1.3 AZmEmiR RSN E S

P NG5 LoVo AR 0.2 ml( ZHMIHE AT x
107 A)Z T8 KT 51T 45 2 BALB/c 2R EUA P, 52
Ve WSCRRL S 1o AR 2 d ), B N TR SR 7 b
0.2 ml, BK 1K, ESES d Gk AT —505
1.4 2505 & BT A5 A B R AR R 6908 7

45 R E5 I I R A R R BE AL 53R 3 2H( X
BRAH AT A IR T A ), Al 15 HL il &
i R AR PR UK L % R ET 245 5-FC RN 43°C i 2 5-
FC, 7444 500 mg/( kg «+ d), #4525 21 d. A
ST S5 AL SE B, ) R U W52 JFE UL 2 B Jeg 22515

1.5 RT-PCR ZA&m 45 0 f AT 4545 1k 20 200 CD &
BSREDE €

HIT 21 d JE A RS, IR A FRE S, B
220 mg FrffE MR L4, >R H Life Technologies Inc
B4 RNA $2HUKF & TRIzol reagent $HUZ 21 5
RNA, RT-PCR JZ i #% Promega 2\ &) 35 & 15 BH 4t
1To 50 wl AR . N 454 48 °C %5k 45
min,94 °CHH AMV )K{E 2 min,94 °C 30 s.57 C 1
min 68 °C 2 min, LY 40 MEHFSGL 1L =PI 20
o/ L B B I L Uk 43 #T o
1.6 AT 445 I 95 40 47 69 93 32 ALK

U R IR 2180 10% FR I 1 5 , il )l A s )
h, H-E Qe 75 B 00U T LSS i 3 p 224k
1.7 ES RN B AR RBMEN T

IR ff JHT- 7 A% b 988 1 21, 2. 5% 130 — 1 T 1] 2
2% IR 151 7, W R VR v 0, e EEE I ORG I K, B4R
BRI, U] ok TG R il B A7 i R A AU £
L H-600 i S HUGE T WG IR 20 2L B i 2 i A2 b
1.8 %itsam

SEEBARI L x £ s o, i SPSS13. 0 4iit
A TR GORHECN ¢ g0 AT G AL, R
BRI X K.

2 & R

2.1 ##HFRFOEKKRELFOREBE
G1CEACDNa 3% % 53 9% 25 20 19 9 25 T B2

5.6 x10° CFU/L,

2.2 MEIFEASBEALE CD AR KA
RT-PCR 6 i0 ¥ B 25 I 9 It B Jg 4L 48, vl AL

154 bp LIk 571, W €D FH 78 g 41 21 rh g
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1 RT-PCR #&ill CD EEEFHBEARAHRIRIE
Fig.1 Expression of CD gene in liver metastasis
tumor tissues as detected by RT-PCR
M: DNA Marker; 1: Control; 2: Chemotherapy;

3: Thermochemotherapy
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2.3 CD/5-FC RS AT 3T R 4 W e AT 4545 &
BT 56 4% 45 09 3%

HR 1 AL, X R R AT A YT A
FFIEE R 2R 43 5110 100. 0% ( 15715 ) 40.0%( 6/15 )
N 13.3%(2/15 X P <0.05 ); YNGR 455 %K
S A(2.93 £1.16 ).(0.80 £1.01).(0.20 =
0.56 )N P<0.01).

*1 CD/5-FC RGEHT R R &=
FHEBRERAEBETHZIN
Tab.1 Influence of CD/5-FC thermochemotherapy system
on liver metastasis rate and number of liver metastasis

nodules of colon cancer in nude mice( x +s )

Liver metastasis Number of liver

Group

rate( % ) melastasis nodules
Control 100.0( 15/15) 2.93+1.16
Chemotherapy 40.0(6/15 )" 0.80+1.01°
Thermochemotherapy ~ 13.3(2/15 )*4 0.20 £0.56*4

* P <0.05 vs control, #P <0.05 vs chemotherapy

2.4 CD/5-FC ZARACTT 677 G I 4645 Ja 40 4R 8
AL T

TS, XoF R 2 i e 2H 2 U, e 240 P A=
THERC B 2A )5 T 245367 2 I ed 41 20 0 A /0 5 4 ifg
235 AR M, /D F IR L A MR i R A A K A7 24
TIC 1 2B ) 5 il 24 A7 20 i Jed 25 2R ] U v e 240 i s 76
AR UM A S AR F IR AR B D i
4, T LR 0 B ET 4 A0, SR bk L 40 S RN s
PR PR A Ui T 1 2C )
2.5 CD/5-FC ZARACTT 3677 G T 4645 J 40 4R 84
AR LEM T

HLAR RS, %o L2 s 2 2 UL 240 e s e 3, 4
Az SRR BDE , A% B e, e (A 0T 43 A 1R, i R Ak
A Ko SRR T BT S0 4K, AN 28 TV i 81 3A )5 i IR
AT 2 I 2 28 U 240 M 45 4 v R R IR, A A A4 H
R RE L i IR AR B LR AR AN BT, A T 2,
B R E 3B ) AT 20 ibid 20 2 U 4 4544 ™
I, 240 L R0 A FRE R IR, G €0 S V5 i, 7T DL L
R E T/ IMASTE B 1Bl 3C ).

2 CD/5-FC REHUFTIRTT 21 d ERHEBBHANKEZN( H-E, x400 )
Fig.2 Histological change of liver metastasis tumor tissues treated with CD/5-FC thermochemotherapy system for 21 d( x400 )

A: Control; B: Chemotherapy; C: Thermochemotherapy

B3 CD/5-FC REHALITIATT 21 d AT EBEASNBHMEMEN x6000)
Fig.3 Ultrastructural changes of liver metastasis tumor tissues treated with CD/5-FC

thermochemotherapy system for 21 d( x6 000 )

A: Control; B: Chemotherapy; C: Thermochemotherapy
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