BT HEHE 1M REEBESMIRE Vol.17  No. 1
2008 4F 1 A Chinese Journal of General Surgery Jan. 2008

XEHS 1005 - 6947(2008)01 - 0021 - 04

- PR EEG R

TRAIL B G = W Bl 1A 7135 S BT Jes 40 B 0 2 Y
Bk 5%

E7, BEB, KF, K&k, 24, HESL

(THRKRFHF—ER @M, T4 K& 130021)

WE:BH %5 RS TRAIL 3% 5 JF 8 40 g HepG2 1 Hep3 B i 1= A8 71 19 4 7 HL il
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501 ; Western blot 6 il HepG2 #11 Hep3B 4l iiu 7¢ 4L ¥ /i J5 A 1T 15 5 14 5 &5 H caspase-8, caspase-3,
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Study of TRAIL combined with camptothecin in induction of apoptosis in
hepatocellular carcinoma cell lines

WANG Guangyi, LU Guoyue, ZHANG Ping, ZHANG Qiang, JI Bai, MENG Xianying
( The Department of General Surgery ,the First Hospital , JiLin University , Changchun 130021, China )

Abstract ; Objective  To investigate the molecular mechanism of camptothecin enhancement of TRAIL-induced
apoptosis in hepatocellular carcinoma cell lines. Methods  The HepG2 and Hep3 B cell cycles were analysed
by flow cytometry after co-treated with camptothecin and TRAIL, and the expression of signal transduction
protein , such as Caspase-8 , Caspase-3, Caspase-9, DR4, DR5, DcR1, c¢-FLIP, RIP, Cytc, Smac,
Bid were detected by Western blot before and after the treatment. Results  Pretreatment with lower dose of
Camptothecin could increase the sensitivity of HepG2 and Hep3B cells to TRAIL-induced apoptosis, and
could downregulate the expression of ¢-FLIP and RIP, upregulate the expression of Cytc, Smac and Bid, but
had no effect on the expression of DR4, DR5 and DcR1. Conclusions Camptothecin could sensitize HepG2
and Hep3B cells to TRAIL-induced apoptosis, and the mechanism is by downregulation of ¢-FLIP and RIP,
activation of apoptosis death receptor pathway, upregulation of Bid and amplification of the mitochondrial
pathway. The expression of death receptor not involved in this process.
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i 988 IR B P A 56 0 T2 S BC AR ( Tumor

necrosis  factor-related apoptosis  inducing ligand ,
TRAIL) AR B T K 2 BUM R 40 i & A= 1 T, B
Aok A 25 7F AT 40 W9 BT 9% ( hepatocellular carcinoma ,
HCC) W36 97 VR A R o A 9236 A1 /0 5 it
WAL IT 25 ¥ B W K ( camptothecin, CPT ) Ik &
TRAIL 4b 3 HCC 4 i & HepG2 F1 Hep3B, & 7F £
FHJE A5 RE 1Y 3R TRAIL 175 5 7 98 40 i ) 04 T 6B )

S AT R HL R
1 R A

1.1 F i

98 41 i 2 HepG2 i1 Hep3B Ity [ ATCC /A &) ;
B4 0] % % TRAIL fy PeproTech 4 &) ( Rocky Hill,
NJ) $& ff; CPT Wy H Sigma 24 ®], LA DMSO g il 5%
50mg/mL [ % W RO RO DR A7 B 5E BE BT
caspase-8 ,9 , $ii cFLIP , $ii RIP HTiK g B Alexis 2\ 7 ;
1 % TL B PU caspase-3, il ERK1/2, i DR4, DRS,
DcR1 #i /& ) [ Stress Gen Biotechnologies 2% ) ; $i
cyte , Smac , Bid ${ & ) § BD Pharmingen 7\ ) ; HRP
FRig B9 FHT B PR T A Jackson IR Labs
1.2 XWHZE
1.2.1 w3/ HepG2,Hep3B ffi ff DMEM &
MR FREE (A E 10 o /NE 1,1 % F - 8RR
G51),5 % CO, M FJE 5T 15595
1.2.2 @mjei& oA R TR 0k IR 1 1% (acid
phosphatase assay , AP ) , ) 4 KRS B I 1) %% 40 g
2L, EE N (0.8 ~1.0) x10°4/mL, £ fL
100 pL #5250 T 96 L 3% % M, %5 3% 24 h 41 g i B
J& A 100 WL 7] 3% 4 TRAIL Jf f H 2 9 52 43 51
4 10,30,100,300,1 000 ng/mL G 4K FL K 200 pL.,
B — R BE R 8 AL AL, [F] I TG 25 ) ) B R A
X B2 . X T TRAIL + CPT, & AL 75 pl. 42 Ff 48
JitL T 96 LA, 4 ML % B2 10 000 A/ fL; Ff 85 57
240 4 ff G BE J5 L A 75 L CPT, fiff L 26 4k i Ry
0.3,0.6,1.25,2.5ug /mL,8 h J5/im A 50pL
TRAIL , fiff H 24 ¥k 2y 100ng/ mL, £ J5 & 1K 2y
200pl; 24 h J5, ## & fL B E, W% M
DPBS200 pL 3 1 3 5 4 FL A AP A5 il ¥ 100 pL.,
T CO, AN sE SR A H 2h J5, BEAL A 10pL
Lmol () NaOH 2% 11 )2 B o il A5 X b 00 %€ 25 fL 76
405 nm Zb WO FEAR , ML 8 fLAY I MH . 40 B A A7
R = A A405/ X BRI {H A405 x 100 % .
DL B A 3 0, I B {E .
1.2.3  PIL3# & ki X 4 R AU 4m AL 1 30 A
=%  ff HepG2 FI Hep3B 41 fity 15 & iy XJ A 4H ,

TRAIL (100 ng/mL) 24, CPT 41, CPT + TRAIL 4,
TRAIL fE ] 24h J5 L W 4R 40 L, 70 % & T 3k O
52 i . B G K 0. SmL 4 B W i A 1mL PI
e, =R EOCHEE 24 30 min, i 240
A3 BT, BEAGIAR AT 5E 20 000 />4 i, 52 56 45 3R
fdi F Cell Quest B 4 73 H7, Lb %0 4% 52 56 4 SubG, ,
Gy/ Gy, S, Gy /M P 43 3, 1155 06 0] 40 g o4 T2 %<
1.2.4 %, 9% ¢p i ( Western blot ) 4 | 28 e & 78 =
P IO S S SO N 1 L I 0 7 NI U
JH 20 B 22 A 9 ) 2% 4 i S 2R 1, LA Bradford 2R 14y
MrRG R BAER PRI EWwE ., REELEQD
R BELT SDS-PAGE BE JIiE UK, ¥ B 6,5 % it
JEAWERE 1L b, MASF —H4CHK, Z
JE K B P E R E Th, B R AR 9 b
(PBS) VE¥ G, MA BN, HE B,
1.3 SitsaE

S B R I E + FRIE2E (% £5) Rom o 4R
SR K, P <0.05 o 22 5

2 & R
2.1 HepG2 71 Hep3B ZH i1 3 TRAIL £ jh 25
B it 5% 1%

HepG2 J% Hep3B 4fl it £ A [W] ¥k & (1) TRAIL /b
L 24h J5, AP 3£ 40 MU IS 7 40 A 7R 2 1 000ng/ mL
TRAIL /£ ] J5 , Hep3 B Jz HepG2 4fi Jifd i) £E 77 3 53 S
$96.39 % £5.66 % J%96.91 % £5.69 % , 5%
FEZ] 100 % ML, BGitT2: 255 (P >0.05)

2.2 CPT 7 4 I8 /5 HepG2 #1 Hep3B #H Ay Xt
TRAIL # B4R &

ANV EE Y CPT(0.3,0.6,1.25,2.5,5ug /mL)
Fikh ¥8 8h J5 F A A TRAIL ( 100 ng/mL ) kb ¥
24 h, 45 R 2% CPT ¥ 7 0. 3 g /mL i, CPT
+ TRAIL 2] HepG2 4l =47 %R 11.21 % +1.21 %,
LT CPT 4119 76.05 % +5.52 % (P <0.01) ., %}
T Hep3B 4 fifi, >4 CPT ¥ Ji¥ Jy 0. 6pg /mL B, CPT +
TRAIL 440 il 77 3R 20.57 % +2.42 % , &g %
f&F CPT 4114 78.25 % £5.03 % (P <0.01),
A B S A 43 B 2R W, Bopk N AT CPT, W] DA 5] 4 A
AR S HA B W, H 4 i U T R AL, CPT 5
TRAIL B¢ H , 20 i B & 1 80 G, W14 KB A, K i
ML BB B T Y8 T G, U BLAY SubG, JH T,
£ CPT ¥ £ 0. 3ug /mL K 0. 6ug /mL B,
HepG2 K Hep3 B [ SubG, B 433 93.15 %
+6.14 % % 75.77 % +5.98 % , ' % & F CPT
4R 10.96 % +1.36 % 515.63 % +1.63 %
(P<0.01)(E 1),
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F S, % TRAIL B & B oo o1 i 5 T 20 J0 8 = 80 9 58 %

100%Gate 100%Gate
subG; 10.96 subG, 93.15
Go/G, 25.84 G/Gy 2.69

S 39.38 S 2.41
G/M 111

G/M 19.56

1 PLE AT CPT Filhb B 8 h [ I AT TRAIL J5 HepG2 Fl Hep3B iy Jsl I f) 224k

100%Gate 100%Gate
subG, 15.63 subG, 75.77
Go/G, 65.74 G/G, 15.15
S 13.31 S 4.02
G/M 452 G/M 181

A:HFHO0.3 pg /mL-

CPT,HepG2 ZfdJi}4]; B: TRAIL J ] CPT, A1 [ J& T, HepG2 M5 3015 C: %11 0. 6 pg /mLCPT, Hep3B 41l i Jil ] D:

TRAIL B¢ CPT, I [RIHEE T, Hep3 B 241 Jifd & 19

2.3 Western blot # | & &R

2.3.1 CPT st 4 22 xF A — 4% % & & caspase-8
R caspase-3 & A #9 %A X MR . CPT #4H {VU W,
caspase-8 S caspase-3 HYJ B & p55/53, pd3/41,
p32 1 AN UL 3% A 2 g 4 Y 3R 3K 5 CPT + TRAIL
4100 WY M B caspase-8, 3 B I, BR W 4 F
caspase-8 ,3 [ {ij {& &b, if Al UL 24 fig 47 P18, P24/
20/17 WFR B (E 2) , 458 F W, TRAIL 5 CPT
FH, BE WIS U8 T2 1% 5 1% 538 % caspase 4K [ I Y
UG H H caspase-8 , I I ALV H I caspase-3 .
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2 Western blot £ Ml TRAIL A ff F0 8¢ ] CPT
J& , HepG2 F1 Hep3 B 4H ifi caspase-8, caspase-3 7 [ 3
kA4, ERK1/2 F 8% BR
2.3.2 CPTHAAEMSR A ATAT R
& c-FLIP ( cellular Fas-associate death domain -like in-
terlukin-1 {3 -converting enzyme -inhibitory protein ) %
RIP ( Receptor - interacting protein ) % ik 4§ % v  CPT
T4k BEXF TRAIL #4512 % {& DR4 DRS Je R 5% 14
DcR1 ()4 35 JC B &8 52 Wi 5 {2 caspase-8 [ I %
A E c-FLIP (7 F36 # 92 X, Bl pS5 #Y c-FLI-
P, ,p25 ¥ c-FLIP, &% RIP f¥ %358 & & 3 (&
3) . UiBH TRAIL Bt A CPT, o] DA i@ i T 8 c-FLIP
S RIP [y 33K, fif BR caspase-8 3 AR UL , ¥k & I
TfES ML,
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c—FLIP, p55

c—FLIP; p25
RIP p74
DR5 P60
DR4 p57
DcR 1 p50

ERK 1/2 p44/42

HepG2 Hep3B

3 Western blot £l TRAIL B Jf f1B% F] CPT 5,
HepG2 fl Hep3B 4 Jfi c-FLIP, , c-FLIP,, RIP, DR4,
DR5, DeR1 #E 1R X516, ERK1/2 F 5% IR
2.3.3 CPTHALAEZSACHFEREKRBEE
b & ik g% vm  CPT i &b M J5 BE & TRAIL, Bid
( Bel-2 inhibitory BH3 -domain protein ) , cyt-c ( cyto-
chrome C) , Smac ( Second mitochondria-derived activa-
tor of caspase ) ) 3¢ ik B & I8, I f#f caspase-9 jif
2 (| 4) . Ui B TRAIL ¢ ] CPT, fig ¥ 1k
Bid , fi& ik 28 B0 AR BE L cyt-c S Smac , B BN
i caspase-9 , fi& i i T2 19 & 4

\\)

&Qy

v a'®
s

2 .

HepG2 Hep3B

p37
p44/42



2 P

CAVE

3 W i

g TRAIL X K 22 B 240 M 2 B i 5 K 1Y
ViU AR, AR, Bt H AT SOk B LT
A 1 HCC 41 fifg 5 X x5 TRAIL 2 3 5 A [8] 19 Tiif 24
P ARSE K T HCC 40 Ml & HepG2 J Hep3B
X TRAIL () 808Pk o 25 R B, A [m] ok B 1)
TRAIL(10 ~1 000ng/mL ) fE A 24h, % HCC 4 Jifg
B A B AN K. (H &/ & CPT 1l 4k 3 J5 H)
AE 3% % HCC 20 g xF TRAIL f 1iif 52 o 40 B J5 399 4>
Bt #2785, CPT 5 TRAIL B A J5 B9 & 4 B0 T 40 i
G, WA K BH i , JF B BURE 53 M 19 0 T2 1§ SubG,
o4 R 5 Yamanaka %5 3E 10— 80, BEST 259
5 TRAIL HA Pr A /EH , Al DL 35 14 5 TRAIL 75
S TR .

AR SCH & B, CPT 1 4% TRAIL i 5 HCC 41 iy
RET-HRE S 2l Z R ALH SE . H, M
H WA T LR o-FLIP J2 RIP [ 3R 3K, 3#00& 4
TR 515 B KB 25 1 caspase-8 , 8 & 1if b 5L T
ZAREARERMBIHT o c-FLIP & 1997 4F Irmler
2 S S0 22 0RE 20 M M S b g B — T A
F VvFLIP {928 (1, & ol H N - 35549 2 4~ DED
i 4 Pk 45 4 FADD Fll/ 8Y caspase-8, 10, BH #7 78 7=
175 315 5 & 4 1Kk ( Death-inducing signaling complex ,
DISC ) By JE 1 F1 caspase-8, 10 [1 i 1k, {#i caspases
UK S NLAS RE 4% 22, DA BH T TRAIL-R 45 40 fif] 3
AL T Z A S 08 T A5 5 e S, R B e
o 4E AT o RIP 2 30 47 Ok 72 BF 5 08 1= 15 5 % 3 10
NF-kB iRt B B M —F 2K EREAD, K
Fak n] LI caspase-8 Y% AL TG NF-kB & 12
PEAE o4 B . T AL R MR T
CPT fii kb 3 J5 F i J] TRAIL, fig gk 48 HCC 4ff ji
DISC 4 [ caspase-8 SZ MR, KE T W -5 5 1)
&5, 23 3k — 0 IR SR X Bl AR HTBL I, SRS
T caspase-8 [ ¥if il v 4K H c-FLIP, RIP [ & ik
JET- 5 Ak DR4, DR Flff 3Z & DcR1 fiy 3K ik 7£ CPT
YERTAT IS M A8 4k o 45 SR e B, 3 Fh ol 4k 22 A0 B S
BB S, B T o-FLIP 3 Fp i M JE =0 S RIP B
ik, M DR4 , DR J DeR1 1) 3 35 JC B & 52 ) .
Ui c-FLIP £ RIP £ ik B9 T ## 5 2 caspase-8 1
b, JE T O R iF caspase -3 1Y Fi A, € 5 20 L O
oA, 3X — R A2 A n] §8 3 8 CPT ¥ 7% HCC 41
g X TRAIL f R 1k

H Yk, CPT i 4k ¥ )5, AT A& 4k Bid () K 3k,
M 2 OkL AR B L Cyt-c¢ K& Smac, % A% N 2
caspase-9 , Ml i ¥ KRR K B AL E & 40 08 1=,
WEFE B, T TR TR & AR A S IR,
RILIE T 2 i AR R 58, W HAE T w4 hn
AR I A B ST T 0 R o B B4 G AR I R A e

WA ER RN ET . BT ZERERM
caspase -8 1% J5 A 1% b Bel-2 Z0E 1) Bid & 1, fiff
GORL A AP R Y 38 0E Ve R e, N Y eyt-c B
R I b, 5 caspase-9 F1 Apfl A4 B P8 T 4 52
G VRE AW caspase-3 7 [ Al K, I B
B Same/ DIABLO 5 I - 91 il & 11 XIAP 45 &, M
M it Bk — S 25 H 49 F XT caspase-9, 3 E‘Jﬁﬂﬁ?ﬂ[g] , B
JE AN ML T, A SE IR A5 R SR W], CPT i Ak
M5, B & FE Bid, eyt-c & Smac 8 [ BRIk, IF
HARME caspase-9 1 b 24 fif . 1 W] 4 b0 1R 3 12 19
it 25 T CPT #3% TRAIL i S HCC 41 i 94
T HE 1 ML .

M2z, /hlE CPT 5 TRAIL HX M 78 #5 & HCC
g N o SR RN CIR (R IN I N TR 5N
it CPT Jr 7 > (9 &I 4/ AT o H AL FT Be 2 i 1
T8 ¢-FLIP & RIP (1) 383k, I 4k 4 12 & 4 1 JE 12
ARG B K bR Bid (Y 3R 3K WIS 2Ok R R i ok
SEBLA o WO O AR TRAIL 47 i i 6 filf b 566 1k
IT 25 ) 0 I g R 9T e — Rl A W E I IR T
FEMNEHEITERANHRE G TIFRE
TRAIL [ FH - 1l DR 6 97 B9 I 5%
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