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[ ZE]1 B HIT8rr2s /i i nY H22 45T TRAIL 75 S 08 T 9 Bgitd , ¢ TRAIL (27 32 25 1 K ) Bz 0 & A4 20
MRIBBRL pTRAIL, pCH510, pES B A fby7 16l /N BRUME A K PEH . A& pTRAIL % 4s BHK 405 , INA 434 MMC,
ADM,5-FU AbPLfY H22 A, MTT A0 pTRAIL Xt H22 40 4 A K 30 E T , FaCan i 48 122 i, 76/ RFh il
JER NS MMC 5 pTRAIL, pCH510, pES , SRS H X g A: K Wkl /E o 8658 : pTRAIL BB H22 Z4E KIFiE ST,
5 MMC,ADM &% 5 - FU B4, H22 AYURT- G 05050 W 28.1%( P <0.01 ),22.5%( P <0.01 )} 47%( P >0.05 ). KN, MMC
+ pTRAIL + pES + pCH510 B¢-& BEAT %500 il T 200 M Il 25 4, P 28 iR o 37. 5% o 518 : MMC 5 ADM fE IS 5% 77 H22
JihJeE A XF pTRAIL 48U, MMC + pTRAIL + pES + pCHS510 ELAT WM R PRI RO , BEKE /IS BT 20 B A Jeg 00 ot 7 L 227K
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Effect of TNF-Related Apoptosis Inducing Ligand on Hepatocellular Carcino-
ma in Mice
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[ Abstract ] Objective: To evaluate the sensibility of apoptosis to TRAIL on the residual H22 tumor cells after chemo-
therapeutic agents treatment and the synergic therapeutic efficiency of pCH510, pTRAIL, and pES in combination with
chemotherapeutic agent on mice tumor. Methods: Carrying full length of TRAIL gene, the eukaryotic expression plasmid
of pTRAIL was transferred into BHK cells. The mouse hepatocellular carcinoma cell line of H22 which had been treated
with ADM, MMC, or 5-FU were mixed with BHK cells. The inhibitory effect of pTRAIL in combination with chemothera-
peutic agents was detected by MTT method. The percentage of apoptotic cells and cell cycle of residual H22 cells were an-
alyzed by flow cytometry. The tumor model was made by inoculated with H22 hepatocarcinoma cells in mice. After injec-
tion of pCH510, pTRAIL, pES or MMC into intratumor, The therapeutic effects on tumor growth were assessed. Results:
pTRAIL could inhibit the growth of H22 tumor cells and induce them to apoptosis. The percentage of apoptotic cells of
TRAIL in combination with ADM, MMC, or 5-FU on H22 tumor cells was 28.1%( P <0.01 ), 22.5% ( P <0.01 ), and
47% (P >0.05). The tumor was effectively inhibited by MMC + pCH510 + pTRAIL + pES . And the percentage of tu-
morogenesis was 37.5% . Residual tumor cells were scattered and mixed with immune cells from histological detection.
Conclusion: Residual H22 tumor cells after ADM or MMC treatment is apt to be induced to apoptosis by pTRAIL. MMC
+ pCHS510 + pTRAIL + pES is a great powerful modality for tumor synergic treatment.

[ Key words ] TNF-related apoptosis inducing ligand; ADM; MMC; 5-FU; hepatocellular carcinoma
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FER FAH A 12175 R FLAR( TNF-related Apoptosis In-
ducing Ligand, TRAIL )& —F I BJEEHE H2E0 7,8 T
TNF 0 o TRATL Yot g 40 Fry 7% 403 T A5 M ML 1
(G E B , R L 5 56T 52 AR S5 A, e sh Al i
RE RN R7As A b) ORS R e oA R [
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FA R ARTT I Ak 252 28 405 5% A I Jge At B 2 418 T — S b ik
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1.1 JikL

/NERL 4 K TRAIL FL A% 3 35 5T KL mTRAIL-peD-
NA3. 1( LA F i & pTRAIL )" £F B % B 119 Cell 1 -
Hep T1 X3 fE 30 7 21 22 ik ( CH50 ) 4 20 K% 36 3K 3 1k
pCH510 R LA & LacZ-peDNA3. 1 Bk ph A< % # £,
N endostatin-pcDNA3. 1 Joki( PAF &R pES Y ER
] Padova J2# Stefano Indraccolo T M3%

1.2 #ifS5sh¥

Balb/c /N BRI TR A9 1T 98 210 il A% H22 L) K BHK 41
JL [ v ] AR 8 3R A R 0 3T ), Balb/e /NER
(18 g=0.5 )W { LA 2L s i
1.3 k5

/N TRAIL 5 SR 51 9 el 1 W AR B 8 w) &
Mo 518 1:5-GGCACTTAAGCTTTGCTGGGCTGCAAG
TCTG-3"; 514 2:5'-GCGCGCCGAATTCTAGTAGGTGA-
GA TATTCTG-3'. FHLEI#) MMLV 30 5% 5 i . ANTPs |
Taq B A Takara 23 &l 774, 22548 % C( MMC ) Eh iR b
FFE( ADM ) S5-FRMERE( 5-FU ) A ¥ VLI IE 25\ A R
INEFEEL BB A Lipofectin NS Boehringer Mannheim
3], TRIzol W4 | Gbico 23 ], U FELH & ME 5 ( MTT )
LA PN EC PL)IW H Sigma 227 o
1.4 pTRAIL %7t BHK 40 g K 3 K 32 15 46 1)

K Lipofectin J§ & A5, ¥ pTRAIL . lacZ-peD-
NA3. 1 KA BB 238 244 peDNA3. 1 43 56 e iR o 355 35 1Y
BHK #iifffd, Y45 24 h, YL AULER lacZ LK Y R IX,
[ i RT-PCR ¥l pTRAIL 7E BHK 40 s (92635 .

1.5 pTRAIL 5254845t H22 4 iy A K AR it 4
0 S 240 i 0 T -5 240 i ) A s

¥ H] Lipofectin g BT/, # pTRAIL J Xt i %5

AR peDNA3. 1 4351 G (A F1 il BE A= 4 (1) BHK 412,

Horp pTRAIL # YL 20 531 1,2 A 28 AR A 43 i
3,4 ., TEHITH GG R — K, 739 2L 0. 05 pe/
ml f ADM,0.5 wg/ml {9 MMC,0.5 pg/ml fJ 5-FU Ab
FRTE A H22 4, PAT IO 4, i 5,6 4,
FIRHEA M2 P Xt IR, ik 7,8 41, 24 h 5,006 5 41
JA L4 .6 4AAmA 3 4.7 A 2 40 .8 A 4 41,
A3 IAE 2 PRI A J5 A5 1,2,3 RILEAL H22 41
JiL, MITT 325 6 00 400 B A A 4 ARS8 3 155 o, 0 o R
(%) = CAyma-Augn V/Aga x 100% o [5]1F BCER 53
H22 4iiff, FH 80% VK £ B [ 5 , PTG 8 5, it = 40 i A
ARG U T 200 T B B B A A A
1.6 pTRAIL 5 pES,pCH510 K 25 ¥ Bk-& 3061 /)N Ui
¥ Balb/c /N2> M A,B,C,D 4 41, &#BH 10°
H22 S A e A i /N B R R L R 42k, T58 2 K
A /N ERAE B R A 1 B A B AR K VB A X IR, B, D 41
INEE S MMC, 4 2 50 ng, C 2/ BUE 5 pTRAIL +
pES + pCH510 1RA BkL, &K 1 3K, B K5, Bk i
Fh KL 50 g, T4 3 K4 D 4/ ST pTRAIL + pES
+pCHS10 WA TR, B K 1 UK B R 5T, B U g F o
HE50 e, T55 21 RAFG/INER L PR RIS, U B
i TR A AT A L PR 4, 2 RS I A, A AL
YIRS wm LY A, 41 HE Yo, MEIE 7 5
Y0 LAY 53 A 1 L o
1.7 GEit2E i R A XK 6 S B R 25 22007, P <
0.05 MR EMZESR

2 & R

2.1 lacZ-pcDNA3.1 5 pTRAIL J&H Ay Rk

FeULJS 24 h ANME I SE , G, WLEE lacZ JEPH Y 3R
Ko H5YL lacZ-peDNA3. 1 (1) BHK a4l b, H 8K &=
WE YR AN, 15 e s AR TE IS e ANt R 1)

REYL S 24 h, 3 HUZ0 LB RNA, 28 JC RNase [
DNase [ {4k , 8 RT-PCR, 7E5% 4% pTRAIL /) BHK £
Harf H B 1.3 kb B9 TRAIL Y9 cDNA 2571, 17 5% e 25 4%
A1 BHK 20 i v Jo e S 454 th BRC 181 2.
2.2 pTRAIL fbJ7 254 L K pTRAIL 5 1Ly7 25 k&
X H22 it i A AR g 1

H22 4132 ADM,MMC ,5-FU B— K Z4E A, 3
A RAR IR R B+ 55.9% ,57. 1% F 66.9% , %
pTRAIL B — (K & AE A, A A 8 4 1 22 24
45.3% , 4 pTRAIL 5 ADM,MMC,5-FU B&4 1 FH I,
H22 4 0 A= SR 232550 500 - 62.34% ,79. 59% Fl
60. 64% , 5 5l TRATL FE AR HE, 22 52 394 W bEC P
<0.01 ), WHts2& i, pTRAIL 525 ¥ Bk & 5 5l
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TRAIL A FL 2 e 1 3 %) H22 40 i 2 KA HIVE R . )
i, pTRAIL 5 ADM 5 MMC B:4 5 Bl ADM =% MMC
R, 22 53084 & (P <0.05),{H pTRAIL 5
5-FU B4 H 5 Bt 5-FU 1E I Ho#, B0A & 1k 22
S(P>0.05 ) K 3),

B1 lacZ EERIRIE( x400 )
Fig.1 The expression of lacZ gene ( x400 )
A: Transfection with pcDNA3.1;

B: Transfection with lacZ plasmid

B2 RT-PCR # & H K TRAIL K cDNA &
Fig.2 The amplification product of TRAIL by RT-PCR
1: placZ-pcDNA3.1; 2: pTRAIL

2.3 pTRAIL 54by7 2598k &% H22 Uiy i S
fEH

ADM,MMC,5-FU 3 F b7 259 5l /E H H22 40
Mubs, P T E o el k120 9%, 15. 3% 5
51.2% .5 pTRAIL BtA 1R R, FL V6 S 4n e b 1 i

YA B AR, 25N 28.1%( P <0.01),22.5%
(P<0.01)547%( K 4),
2.4 pTRAIL fI7 259 VL K pTRAIL 5167 250k &
1T H22 48 )5 5 A7 4t L %) S0 38 93 A

ADM £ H22 4 ffLJ5 , 5% 47 40 i 45 ) 3 53 A3 b
BOFH ,MMC 7R H22 J5, 3R A7 A i B GO/GL 4 g
R, 5-FU FEH H22 J5, 5% B 4B L GO/G1 9 4 i
hE gt LR 3 R o Bl A B Y H22 40 A
T pTRAIL 7E I, A1 [A) A0 45 SR J2 , s A2 i i v S 9
PR . AR A, XFF ADM + pTRAIL 41 5
MMC + pTRAIL 41, 5% /7 4 Jfd rh GO/G1 140 a3t %,
MMl 5-FU + pTRAIL 41, 5% A2 4 il i GO/ G119 4 Jifa ik />
(£1)

3 pTRAIL.Z# K pTRAIL 5%4)
EL &5 H22 A EK
Fig.3 The growth inhibitory effect of pTRAIL,
chemothera-peutics, and pTRAILwith

chemotherapeutics on H22 cell

El4 pTRAIL.Z# K pTRAIL 5%4)
*E51FS H22 AT
Fig. 4 H22 cell apoptosis induced by pTRAIL, chemo-
therapeutics, and pTRAIL with chemotherapeutics
T stands for pTRAIL; A stands for ADM, A +T stands
for ADM + pTRAIL, M stands for MMC; M + T stands
for MMC + pTRAIL; F stands for 5-FU; F + T stands
for 5-FU + pTRAIL
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F1 pTRAIL 5#%#ER H22 ARG RERENEARS
Tab.1 Cell cycle of residual H22 cell after treatment with
PTRAIL and/or chemotherapeutics

Groups GO/GU( %) S(% ) G2/M( % )
Control 21.8 62.5 15.7
ADM 25.6 39.4 35.0
ADM + pTRAIL 37 21.9 41.2
MMC 7.8 61.2 31.0
MMC + pTRAIL 45.5 40.4 14.3
5-FU 54.1 33.0 12.9
5-FU + pTRAIL 30.2 20.8 49.1

2.5 pTRAIL + pES + pCH510 BEALIFIATT 1 x 1074
ol fie A 197 8K

M2 AL, BARFE IR YT 4/ RS- 298
FER TS AIA 2 F/NRAKIE 10167 241 i
AN R AT, R T P By 7 RCE s TR AT
[F) B /N BRORF AR 7 9 A 1 2 S5 /N AR IR 9T, TRt
RAYT BN % AR AR YT 7 %8, INEI(S )l & 5]

A7 20 /N B RS 0 AR A A B A UL PR 2
5B ), FE AT 4 Hp b2 20 i S S A A etk JHGE LA
PEAMML AT 8 5C ) AR TT A i AUA AR > i Bk A7 IR
A, ELIMee 20 5 G 92 A i B AR B 3 ( &1 5D )5 A B
EHOKHAALZ Y 7 nE(5A ).

%2 MMC +pCH510 + pTRAIL + pES
XF 70 B BB £ K O HI 6 4 R
Tab. 2 Inhibitory effect of MMC + pCH510 + pTRAIL

+ pES on murine tumor growth

Tumor weight

Groups n B Tumorgenesis
(g,x+s)
Saline 8 2.73+1.32 100%
MMC 8 0.71+0.29 100%
pTRAIL + pES + pCH510 8 1.13£1.31  75%(6/8)
MMC + pTRAIL + pES +
8 0.2+0.06° 37.5%(3/8)

pCH510

* P <0.05 vs group B

5 ERBTFEUTEREIIE/NRMERER( <400 )
Fig. 5 The inhibitory effect of genetherapy and/or chemotherapy on tumor growth by HE staining ( x 400 )

A: Saline; B: Chemotherapy; C: Genetherapy; D: Genetherapy and chemotherapy
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FEEE X /IS BT 240 16 B 98 1) G328 36 97 B 9 vh R B
o TS T LA g% R G AEAST 5 e iRy h A
— AR AZ I, T SR A ) R R R AR R IR T, 4
FEMLIAR g2 R GRS, A8 2 B A7 v 88 40, 2 5 e AL
SSETALRE s LIS IR YT A R IR ME . pTRALL % £
S AL AR RS i 2 — 7 AL IR S R 48, vl LLAE
AT JE LR P 52 300 L 22 A 9 A0, AT 2 8 7 2K
AR AN 2 AT 25 VE )G & A5 X pTRAIL 53 19 4
THUER, 2P E pTRAIL RE 7S 5407 25 W5k R FH I i
P&, HEB MM WVERG B P R0R T B, el
pTRAIL #% 4% BHK 4 fifd, F| ] BHK 4 id 3% 1 3R 5 1Y
TRAIL 2+ F%F H22 42T 2403

H AT AR 367 40 e 1) % FH 25904 ADM,
5-FU LA K& MMC,3 Fh 29y S5 se 4 il H22 40 i 2E 1<
Hirp 5-FU 7 fiesi , MMC 5 ADM 1B FHAI S . 40 a3
W2 3 R A B , TN pTRAIL, HoA= £ il 4F
FHEY 58 55 & 4 7 784k : MMC + pTRAIL #91F F & 5%
ADM + pTRAIL H:¥%, 1fi 5-FU + pTRAIL Y #0158 5
5-FU BIVEFIAE Y . 45 & & 413097 X H22 T
WSROR, AT LIFE . ADM 80 MMC 5 pTRAIL B¢ 4, #
REAS A S0 R x H22 IR T 5-FU R R 40 i
YEHIARSE (05 pTRAIL BRA N REHR E 7 k. that)e
Uk, H22 #1535 28 3 R kST 259 4E FH IS , % pTRAIL
FEH TR B UM, 2 ADM A1 MMC 1E F 5 40 i
XF pTRAIL PR ZE58 T 5-FU . W41 J5 303 £8 % %
B, FeAT & 2504 ] H22 40 , 3R A7 40 M ) 1 359
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AR : 2 5-FU ARG, GO/G1 140 i 1 4% % .
AT — R : GO/GL W4 il il X} pTRAIL %
ST AR

X T 8 3 7 R 9 R T 4 s ML ) e s
71 N HPAT o A S MR AR T4, 5 — R
A B4 ) g T A A DR Ay 400 e g o R U0 B T
I8 7 SR, 5 5 e P S R T A T iR
MRS, FLIIIRE I 45 36 7 AN 43 X BILAR B 328 2 G5 7= A 46
05 o ARAEALST 2 5 BE A% R I LA 534 97, 4
PR A A R, DU Sy B2 A7 TR A L 1% e 9% T B 4 At
— A RER & F. Endostatin 5& O’ Reilly %‘ 100 g 71 i
— LA A A 0 e AR T AR I P 4 e A
K, TCRIVER, JCm 2450, nl R &2 45 245 . FRATT LA TR 41
ki pES TEALYT 5 HEA T M AR YT, — Jy HiE i) pTRAIL
AN, 55—y W AL pES 70 b8 it A N Rz 4
L, 35 38R Ay QA  E S5 R A0 01 4k 8 2% 0 b 988 44
W ) G e 7 3 A A0 P8 4 i A 488 e PR R At T
— B, WSS SR UL = B ERA
ROR B L0 T2 IR - 5 UR (O BERbR K2R ).

IR B3R YT RURE T I RO 20 T B A
I7 AR RIS A7 1 B R A A8 3 AT AR T 24
YTk ST R LR EY, v] D35 (RGBRAR W 0T, A 4 M I i
S T JTORL TR SR 5 IR R LU L, WA I S
o TN BRI R 25 R R T AT A A 22
S, PR O A= W TR 36 7 e B, a0 20 2% JEAS A4k
Tr%E o INGESRNT AT IS 3R 796 2 M & K B,
PRAYY 0 ZE A0, MMC + pTRAIL + pES + pCH510
RBETE AT 1 x 10° 2R i Bhogg i 254 st F 1 x
10° B A it R L 35X — 214 BB 88 A R0 i bR 2E K O
PR 0.2+0.06 g P<0.01),7E8 HUNR A 5
HE e A KIE . A28 R o LR 2 AR D
AN, B e 5 bR AN B AR B 3, th e T LA
tH,MMC + pTRAIL + pES + pCH510 A43497 P 1414 fig
G5 e e 0 1 2 1 2L KOF-

S22 TR ST A A R  pTRAIL BESE 51T

JEFRAEIIRE AN, (ER Rl 1 ALY 7 259 5 pTRAIL B A
NI AR 7 40 % pTRATL B 4808 A8 T 5 4 Bt BT
AbJE AT 5 AL F GO/ G MY H22 4 %) pTRAIL 5 5
BT AR, 5340, TRATR B I 45 R R 6 F 1k
7 JE AT B I A0, K 8 Ty R L AT IR S R T
BA RRIITIEST , B — AR AW IINRIT %

[ & % T k]

[1] ZhouH, Sequeira M, Goad ME, et al. Efficacy and mechanisms of
action of rmB7. 2-Ig as an antitumor agent in combination with ad-
riamycin and cytoxan chemotherapy[ J ]. Clin Immunol, 2001,
101( 3 ): 303-314.

[2] Karnbach C, Daws MR, Niemi EC, et al. Immune rejection of a
large sarcoma following cyclophosphamide and IL-12 treatment re-
quires both NK and NK T cells and is associated with the induction
of a novel NK T cell population[ J ]. J Immunol, 2001, 167(5 ):
256-2576.

(31 ¥ e, MRk, kMM, & A FN ZIREM KRB EIE
pCHS10 AT AT/ UM AT L T 1. i s A= e
7%, 2001, 8(3): 168-172.

[4] Markowicz S, Walewski J, Zajda K, et al. Recovery of dendritic
cell counts and function in peripheral blood of cancer patients after
chemotherapy [ J ]. Cytokines Cell Mol Ther, 2002, 7( 1 ): 15-
24.

[5] Wiley SR, Schooley K, Cmolak PJ, et al. Identification and char-
acterization of a new member of the TNF family that induce apopto-
sis T 1. Immunity, 1995, 31: 673-682.

(6] # M, WEfL, SHEAMG. TRAIL 58 408 T- ML A 5T
LY ). EISNEE RS, 2004, 31(2): 83-86.

(7] BERERL, SR, TREEME, 55 TRAIL BARRIATAYT T4 I
PERIRBTSEL J 1. PR A MR 7 A0 7R, 2002, 9(3): 158-
162.

[8] MHWE, EiEL, 25 &K, %. CH50 ZKEA KL AL pCH510
FAR A R SR R SRR A L T 1. T R 2R iR Y
Zeik, 2001, 8(1): 23-26.

[9] Boehm T, Folkman J, Browder T, et al. Antiangiogenic therapy of
experimental cancer does not induce acquired drug resistance [Jl
Nature, 1997, 390( 6658 ): 404-407.

[ 10 ] O’Reilly MS, Boehm T, Shing Y, et al. Endostatin: An endoge-
nous inhibitor of angiogenesis and tumor growth [ J ]. Cell, 1997,

88(2): 277-285.

[WFEEE] 2004 -06 - 17
[Ax#HmE] T %, %%

[ f&EIEHEE ] 2004 —10 - 10

TERSE

22 [ 0T ) HH BBV B4 , 2005 AR MRS - R EUIRE )R a8 (MR BT 5 5 I DR ) 2% 35 28 B 11 A 3 Oy v A N RS [
DA — AR O AR B2 PRI T R AR B 2 R e O R AR B 2 RS — B

AR 2 2 RSP T, K 5 A e R Bk —

18, [F] 52 AR R 2 2 AR SR A 2 R 1 L A BEIR, SROR

feRrp ot RS BR G TR (R b RS BRI, 207 LS5 T R R 55 AR, A Tl B e [ Jif g = A2 AR OKF il i
BRMIF R PEBEARE A o WP AT SE 3 1 IR 55, 5™ VA AR A IXURIT S A 2 Y 2 B 1) 52 4 2 kS AG B  Rh e 18 SC R o

R, WIS BN R AEE — I RTE A SR RIR 2%

CHMAE - WRELE ) C MRS i PR )2 5T



