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(# Z] HIK:BF5 T B2 Z( norcantharidin, NCTD )% AT % HepG2 41 L3458 P8 T-F1 survivin FIK 1 5210, J7 ik
MTT 3460 NCTD %t HepG2 4HJfIHE 5 (19 5% 1 , Hochest 33258 & | AnnexinV/PI Yt &, . DNA T 54 H 3k K I NCTD % HepG2
I T AYSE IR, Western blotting #:1 NCTD XF HepG2 A A8 survivin 85 R IKATZ N, 45 2E 5B NCTD 0] 5 2304 HepG2 4 /ity
A, SRR E( 5.10.20 140 pe/ml )R HITE, 40 pg/ml NCTD 14 1 48 h I HepG2 £ i 41l il #ik( 81.27 +3.25)% .
NCTD fEH HepG2 #4ifif 24 b J5 , %% W08 T AT UL HepG2 2t 1 30A% 11 4 FA% 248 R4 ; DNA BrflEWE Lk b, KL A1 20 DNA
LAY P TR IR BEUE 5 3 2 A AR 45 R 8%, 510,20 1 40 g/ml NCTD 1E H G , HepG2 40 i 98 T2 3R 20 51 (7. 33 =
0.25)% (18.23 +£1.19 )% (32.5 +2.30 )% FI( 48.23 +1. 17 )% . Western blotting &5 7~ , Ffi NCTD 1 FH 51 H 138 finr,
HepG2 2T survivin 85 F1H9 335 B Wik /0. 45 10 NCTD RES ) HepG2 40 i 14 5 I A2 b YR 1, Hoo T i % 4 5 F
survivindi FH 5 H XK.
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Effect of norcantharidin on proliferation and apoptosis of hepatoma HepG2 cells

ZHANG Jin-mei', WU Jie', CHANG Cheng’, ZHU You-qing”( 1. Department of Gastroenterology, Wuhan Central Hosp-
tial, Wuhan 430014, Hubei, China; 2. Department of Gastroenterology, Zhongnan Hospital, Wuhan University, Wuhan
430071, Hubei, China )

[ Abstract ] Objective:To study the influence of norcantharidin ( NCTD ) on the proliferation, apoptosis and survivin
expression of human hepatoma HepG2 cells. Methods: MTT assay was used to investigate the effect of NCTD on prolifera-
tion of HepG2 cells; Hochest 33258 staining, Annenxin V/PI staining, and agarose gel electrophoresis assay were used to
examine the effect of NCTD on apoptosis of HepG2 cells. Western blotting analysis was used to examine the effect of
NCTD on survivin expression in HepG2 cells. Results: Proliferation of HepG2 cells was markedly inhibited by NCTD in a
dose-dependent manner (5,10, 20, 40 g/ ml ), with the inhibitory rate being( 81.27 +3.25 )% after 40 pg/ml NCTD
treatment for 48 h. After HepG2 cells were treated with NCTD for 24 h, fuorescence microscopy revealed that the cell nu-
clei were condensed and fragmented, and agarose gel electrophoresis of DNA showed a typical DNA ladder map of apopto-
sis. Flow cytometry results showed that the apoptosis rates of HepG2 cells were ( 7.33 £0.25 )% , (18.23 +1.19 )%,
(32.5+2.30)% , and (48.23 +1.17 )% after 5, 10, 20, and 40 pg/ml NCTD treatments, respectively. Western blot-
ting analysis results demonstrated that the survivin expression in HepG2 cells was significantly down-regulated with the in-
crease of NCTD dosage. Conclusion: NCTD can inhibit proliferation and induce apoptosis of HepG2 cells, which is relat-
ed to the down-regulation of survivin protein.
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2 H B 2% Z ( norcantharidin, NCTD ) i K% &2
AL Z=EE R 2 1.2 67 YRR A5 2, 76 e 0 H 2
W IR F 37 A ARG BT RG S NCTD
B 7P IE R T RE e SR R | BELA A0 A
22533850 A AN T PR A G
SN L S 3 0 3 T A OC R Ry AR A ER A AT BE S
NCTD fVE A 5. Survivin J2& -5 41l H J& 351 %5 U1 4H
09 98 T 40 Wi 2 H ( inhibitor of apoptosis protein,
TAP ), 75 ivyed 40 M 08 7= 98 b h ol E AR 0T A
WEFER  NCTD 7E H T HepG2 40 Ji Bk, WL %2
NCTD Xof e 40 o 988 1 K 9 T2 AH G EE 11 survivin 38
KA

1 #REFEE

1.1 E&&XA

NCTD 4 F Sigma 7 F]( No. N8784 ), Lk RPMI
1640( 3£ [E HyClone 28 &) ) BhiE, AWK I 5
mg/ml,0.22 pm JERRERIA 4 CORAE, I I finds 5%
TR 2 T W B . WE M S ( MTT ), — HY 5L 3 A
( DMSO ) .Hochest 33258 %t {535 & 0 mg st gl B2k
YIHEAR K RN F 72 f , DNA ladder A5 & Ak
PBEC PL) R g K W 25 = RAEWH ARSI,
Jie A= I 5 #7500 H 21 Gibeo 22 A, L survivin
B-actin — T K UM 5 A AL W) WA 0 B9 BT A
R&D Al
1.2 mpasEsi

NI HepG2 40 it A pl a8 0K 27 v pg B2 B e
ey b Rt B E A A 10% KIS G4 i
W9 RPMI 1640 5555 ( N & 8 % 100 U/ml, 4
X 100 U/ml )E 37 °C 5% CO, w40 i 55 3544
WEE TR, B2 ~3 d # 1 W, BOS B4 K 4] HepG2
gL DR s g
1.3 MTT ##m NCTD 5 HepG2 2n 38 74 44 % v

XEE A KW HepG2 41 it 1 4% 41 i % 1 &
1 x10°/ml, ¥ 96 fLAR, BfLANA 200 pul 22
9% 24 h R LRSI, IS [R] BT &2 Wk B2 NCTD
(5.10.20 F140 pg/ml), BFHeSE 3 MR AL, 5355
24 .36 48 h, 7 . BALIA DMSO 150 pl, &
82 Kon I DO |- W = e o i 411 e S A e e
TR (%)= (1 -84 D {E/FEH D H) x
100% .
1.4 Hochest 33258 # &4 NCTD %+ HepG2 m fieL
T &5 09% R

120 wg/ml /) NCTD 4b3H HepG2 4L, s R I
PEEEAAMIZ1 x 10°/ml, PBS PE¥ 2 K. LLFEERAIZ

FRIE A 3: 1) [E 4 10 min LA I, PBS PE% 2
UM Hochest 33258 T % 4L {6, 30 min, 28 i
e g, REAH
1.5 IRASHE 4 sk >4 HepG2 @it DNA ZLA¢ 5 B

FHIERE T ALISEE 1 x 10° 4001, JH PBS 28 ik
B2 UG T 1 ml 4R B H( 0. 1 mol/L NaCl,
0.1 mol/L FEHRE,0. 01 mol/L EDTA,0. 1 mol/L Tris-
HCI 8.0 )IRAT, A 65 ul 10% SDS % i 41 i,
65 °C 7K 30 min J5fIIA 200 wl 8 mol/L EERREN , vk
7 60 min, 550> 12 000 x g.3 min, LA B/ 45 1
ml, %% , B0 12 000 x g 10 min, B EF, iMA 0.6
fEAARF SN B, IR B0 5 min, 70% LBEVEG, T
JE NS 20 weg/ml RNase A9 TE 15 wl,37 C 344k 30
min, 15 wl EREZE MR, 16 1. 5% BENR SR
UK, EAMT T MEFF R .
1.6 AnnexinV/PI % &40 NCTD 3+ AJF & HepG2
29 Ji0, 8 £ 64 % v

L 5.10.20.40 pwg/ml NCTD kb B AT HepG2
AL 24 h, 23T AR A5 AL AR, VAR A A B
1 x10°/ml,4 CPBS Pk 2 WK, 3¢ LiEW . iAW
MIZEAZ2 1Pl 100 wl FEE AN, B ki, A 10
pl AnnexinV-FITC 1 10 pl P F 400 B b, #2452
IRA) K E T 2 IR EOE Y 4 15 min, £ 400
wl 285G G2 PRI B A0 A, i X 4 A SRS T 3 T 4
MYH 535
1.7 Western blotting %42 HepG2 8 i, survivin %
G Rk

HepG2 A2 AR FMRBE NCTD fEH 24 b J5, 4>
SN E H 2% 22 vh il 3 OB R 1, 58500 Ot
gkt E A g e, H 60 wg/fL LFE,10% SDS-
PAGE 435 , 3 o) H % 7 1o 2 11 o 5 A% 31 R 4T
HEZR NI I 5% IR WK Y TBST Z IR E A 1 h,
JA—H1C 1:1 000 BPTA survivin )4 CHEF SR,
TBST EE( 10 min x 3 K ), ITA ZHi( it 4
P ARIC AT 1:2 000 Sdi Bl 1gG ) EIFHE 1 h,
TBST F/HE3E( 10 min x 3 ¥ ), tb2 &G T
N 5 min, X &R WG =BG, H DY 2%
1.8 %itsam

SEESEAR LA « £ 5 o, W SPSS 13.0 Siit4k
PRI 20T R e K5, P <0.05 5% P <0.01 %
RESAHEIERE L.

2 & B

2.1 NCTD *} HepG2 m fitL 3% 34 64 4 ) 45 7
A A R B NCTD 1R HepG2 400 24 .36
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K48 h g i gn g s th 2 & 1 )Rl L, BE%E NCTD
JoT £ vk B2 T i, HepG2 4 it 348 5 417 i 72 J32 3 ¥ o
Jills 2440 wg/ml NCTD {1 H] HepG2 #4fififd 48 h 7,
HepG2 4 ifg 3 5 # ] 235 3 ( 81. 27 £3.25 )%
(P<0.01),

=:=. il = e i _i
L -t o
&l e +
= 5 & .
£ wuf .
N
E U S
= ik
oo

Cinmirnl ] ([ 1] 4

ST gl ')

B 1 AERERE NCTD M HepG2 4 A 185E
Fig.1 Different mass concentrations of NCTD
inhibited proliferation of HepG2 cells
“P<0.05, ""P<0.01 vs control

2.2 NCTD # % HepG2 %m o8 =

NCTD 4b3 HepG2 #fififd 24 h /5, Hochest 33258
Yot R, 853 HepG2 4 MO AR FR AR /N | H I0A% 1 45
TRIVRZ 20 25 240 B 0 T () T R RRAIE, 1T X6 B ZH Hep G2
RIH T IS A B E 2 ),

DNA 241 i BeHL Pk 7R , HepG2 4HfiZ: NCTD
YEMI 24 b J5 , A] WLBR A B BB iR DNA 2571, K/
295 200 bp BAFEGEIY , DNA 24 i B AR % Bl
NCTD F| i3 R m( B 3 ). F LAl W, NCTD ]

AN[EHEEE NCTD 451 HepG2 40 24 h )&, Wi de
AN MY, AnnexinV./PT Y €6 K6 0 20 B 07 T %, 45
WA 4 FroR,5.10 .20 F140 pg/ml NCTD 1EH A,
JHF 98 4 B A O T R 4 0 S (7. 33 £0. 25 )% .
(18.23+1.19)% .(32.5 £2.30 )% A1( 48.23 +
1.17 )% , R EMHPE P <0.05 ).

ML 1

L.ontml

[E 2 NCTD %5 HepG2 HAUET( x400 )
Fig.2 NCTD induced apoptosis of HepG2 cells( x400 )

WCTTY (gl

lénd

hp & 18 3 & B

IREER
TE

S0

3 DNA HEik4#r NCTD %S HepG2 4AH T
Fig.3 NCTD induced apoptosis of HepG2 cells

T HepG2 AT as detected by DNA electrophoresis
Canirod 5 pr'ml NCTD 10 'l NCTT 20 pp'ml NCTD Al pp'ml NCTD
s = = I 17 = '] i 1| i
i L] _— - as (L] I A L]
£i= % e
N oy B - -
| B
e s [l S p— | M. ol AT AT TR ) I F LT -
0 | 75 S T S T T TR T T T T T O 1T R T T T
Anmnexin ¥-FETL

El4 AnnexinV/ PI £&4# NCTD 55 HepG2 4HAAT
Fig.4 Annenxin V/PI staining in detection of HepG2 cell apoptosis induced by NCTD

2.3 NCTD #7#] HepG2 8 Bt survivin & & 84 & ik

S ZE (K 5 ) s, NCTD 1 ] HepG2 41 g

24 h J5 ,BfiE NCTD Jirit il BE A3, HepG2 4 it
survivin 25 [ I FRIA B ER (P <0.05 ),
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WOTE el
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E 5 NCTD T HepG2 Hffith survivin B H i F ik
Fig.5 NCTD down-regulated survivin protein

expression in HepG2 cells

3 i it

JE 2 1 98 1 S — i o SR AR v 1 3 Ak 3
LRI RCR — ERERAR T AR R AN 2 B AT T
25 L R R AR v T R 4 T 245 1 R
P EIRR VAT BRI R AR E i 3 2, 2N
KEMEG 25, UL 25 BRI B RS,
ZENGEIRI T Z 60 . Bk 2 RS UESE, h 2y
PEIIAEDUINIE I A B A ZAIER

Pl AL Yid gk, BEE Tk FE A KR, H T,
B8 K W Nsg, B doE i B 1 )
Ao HAZHY NCTD AEA B EMbEiEH, 2
FEPEVE AN, TR B B 18 A0 AR T A
P REDIRE SR . IR L R FIRE B
BB R E AT .

ARSI L, NCTD X8 HepG2 41 fitd (1) 3 58
B HRIVEFH , 45 5 e JBE 4 R0 4% 1 [] B3 f 4 41 23 ]
A G t2E 3 S, IR A i — A TRIARfs 1
HRTIA N, T 09 & 908 45 40 B 0 7 2% 465 B3 A O
AT A VIt 1 336 A2 A M 1 1) R B A AR
T AL RAZ R N V) T AT FF DNA R&A# , 7= 2E 180 ~ 200
bp WIZEAZ TR F B, 76 BB L Tk v 222 0 B 70 ) A
REH . ABFSEH, BE NCTD 1 F i 8] &9 2E K,
HepG2 ML T Y DNA 2L fift 557 %5 5 W g 14 =5
[ I8 S 8085 R & B, NCTD Ab B HepG2 41 Jifl 24
h &, H 4 AR AR R B AR /N | BRA [ 4 A R A
B4 P L R RS SRR, NCTD AT 5 S AT
HepG2 4RI T .

AR AT, 7R T A0 H BB DNA FRAE
LT, 40 B M A A 43 3k B 28 %A T 008, A2 T4 i i
PN A RIS Tk 22 S R PS ) M 41 B JBE 1) P ) 1 2 =2
A AEAMI , 5% T AN AN EREE . AnnexinV & —
Fifie S A4S G 8 1, T 5 2 5 16 4 ML A1 1Y
PS B R 4 A Ik, 595644k FITC A4S
A1) AnnexinV( AnnexinV-FITC ) 0] 1E R 45 5 i ¢
PRAET 76 i 204 M AR P AR 2 U8 T2 40 M. AnnexinV-

FITC 5 PI XU ] g — 25K B 101 4 7 240 )i DA% 4
P BRI T 440 LA R VR B A0 i e X 43 i R
ATFFE LR R B, Bl NCTD ¥ BE A3 I, HepG2 41
JHL IR T SR B 2 BT, 2 B S P e A B AR

Survivin J& P8 T3 8 A RZE R Z —  FEIME
AL LT # = 23k, 5 i 4 08 T % DA G
Survivin RSN Fas  Bax BUIE 2454 56 2 Fh H =
VB UM T, LRV T A 223 L N G A S
D7 TS HEAE . FEAR Z % PERIE 1 survivin 7]
LIRS HIWT 1S (AR iR 22—, iR R 38 survivin (1 i
o U = i N = ST E N 07 -2 S T
2 820 BFSY survivin JFBETTHER XS survivin B 254
AR REXT T IR B E BoA B L AR
Western blotting 77754381 NCTD %§ HepG2 4l ffd sur-
vivin 25 FARIKAYSZIA , 458 s, NCTD it o
i survivin 235 T F, &0 NCTD i S i i 1=
5 survivin 8 HRIEH K,

25 F AR, AR SEEUE A NCTD %t AT HepG2
A R G FE A R SO S TORE T, I Y
I AR 4R Bt T S 304K 4 , NCTD 78 i 1Y V6 97 7
THL & — oA B S B IE 259

(£ % Wk ]

[1] PengC, LiuX, Liu E, et al. Norcantharidin induces HT-29 colon
cancer cell apoptosis through the alpha V' beta Vl-extracellular sig-
nal-related kinase signaling pathway [ J ]. Cancer Sci, 2009, 100
(12): 2302-2308.

[2] Yang H, Guo W, Xu B, et al. Anticancer activity and mecha-
nisms of norcantharidin-Nd3 II on hepatoma [ J]. Anticancer
Drugs, 2007, 18( 10 ): 1133-1137.

[3] Liao HF, Su SL, Chen YJ, et al. Norcantharidin preferentially in-
duces apoptosis in human leukemic Jurkat cells without affecting
viability of normal blood mononuclear cells [ J ]. Food Chem Toxi-
col, 2007, 45( 9 ): 1678-1687.

[4] Huang Y, Liu Q, Liu K, et al. Suppression of growth of highly-
metastatic human breast cancer cells by norcantharidin and its
mechanisms of action [ J ]. Cytotechnology, 2009, 59( 3 ): 209.

[5] Fan YZ, Fu JY, Zhao ZM, et al. Inhibitory effect of norcanthari-
din on the growth of human gallbladder carcinoma GBC-SD cells in
vitro [ J 1. Hepatobiliary Pancreat Dis Int, 2007, 6( 1 ): 72-80.

[6] Chen YC, Chang SC, Wu MH, et al. Norcantharidin reduced cy-
clins and cytokines production in human peripheral blood mononu-
clear cells [ J]. Life Sci, 2009, 84( 7/8 ): 218-226.

[7] Muchmore SW, Chen J, Jakob C, et al. Crystal structure and mu-
tagenic analysis of the inhibitor of apoptosis protein survivin [ J ].
Mol Cell, 2000, 6 (1): 173-182.

[8] Guha M, Altieri DC. Survivin as a global target of intrinsic tumor
suppression networks [ J ]. Cell Cycle, 2009, 8( 17 ): 2708-
2710.



KB, 2. 25 P B FOT T 40 A ZE R T B R

.37.

[9] Ryan BM, O’ Donovan N, Duffy MJ. Survivin: A new target for
anti-cancer therapy [ J ]. Cancer Treat, 2009, 35( 7 ): 553-562.

[ 10 ] Liu XY, Yao LL, Chen YJ, et al. Survivin is involved in the anti-
apoptotic effect of edaravone in PCI2 cells [ J ]. Mol Cell Bio-
chem, 2009, 327( 1/2): 21-28.

[ 11 ] Moriai R, Tsuji N, Moriai M, et al. Survivin plays as a resistant
factor against tamoxifen-induced apoptosis in human breast cancer
cells[ J ]. Breast Cancer Res Treat, 2009, 117(2): 261-271.

(12 ] #Pd, v e, RIMEA , 45 Survivin 7850 & M T AR S h 4 Rk
R ER2E FBM R [ 1] R sRRaE, 2007, 24
(12): 1502-1504.

[13 ] Bai Y, Li Q, Yang J, et al. p75( NTR ) activation of NF-kappaB
is involved in PrP106-126-induced apoptosis in mouse neuroblasto-
ma cells [ J ]. Neurosci Res, 2008, 62( 1 ): 9-14.

[ 14 ] Qian YF, Wang H, Yao WB, et al. Aqueous extract of the Chi-
nese medicine, Danggui-Shaoyao-San, inhibits apoptosis in hydro-
gen peroxide-induced PC12 cells by preventing cytochrome-c re-
lease and inactivating of caspase cascade [ J ]. Cell Biol Int,
2008, 32(2): 304-311.

[15] Wang L, Li Z, Wang C, et al. E-cadherin decreased human breast
cancer cells sensitivity to staurosporine by up-regulating Bel-2 ex-
pression [ J ]. Arch Biochem Biophys, 2009, 481( 1 ): 116-122.

[16 ] Gao C, Jiang Y, Tan C, et al. Synthesis and potent antileukemic

activities of 10-benzyl9 ( 10H )-acridinones [ J ]. Bioorg Med
Chem, 2008, 16( 18 ): 8670-8675.

[ 17 ] Wang LM, Li QY, Zu YG, et al. Anti-proliferative and pro-apop-
totic effect of CPT13, a novel camptothecin analog, on human co-
lon cancer HCT8 cell line [ J ]. Chem Biol Interact, 2008, 176
(2/3): 165-172.

[ 18 ] B, IMIL, XT3, 4E2E 2R E 564 IUAF 0 1) IT 9% 40 iE BEL-
7402 PRAMEFEAE B [ )], shAescmsbRlzess, 2009,
26( 11): 1456-1458.

[ 19 ] Bremer E, van Dam G, Kroesen BJ, et al. Targeted induction of
apoptosis for cancer therapy: Current progress and prospects [ J |.
Trends Mol Med, 2006, 12( 8 ): 382-393.

[ 20 ] Rosato A, Pivetta M, Parenti A, et al. Survivin in esophageal
cancer: An accurate prognostic marker for squamous cell carcinoma
but not adenocarcinoma [ J . Int J Cancer, 2006, 119( 7 ): 1717-
1722.

[ 21 ] Zaffaroni N, Pennati M, Daidone MG. Survivin as a target for new
anticancer interventions [ J . J Cell Mol Med, 2005, 9( 2 ): 360-
372.

[ FEE] 2010 -09 -02
[AXHE\E] £ =

[fEEBE#] 2010-12-17

0 <

< <

R E I (AR S

( h EMEEMBT R E )X THRIZRRIHRIT AR

HA L R T U TR S R BT L B T RET BBk A U AR R A REE R AR T R T AR
HRER . SRINT, ATAFAR AR G B T P02 B | i B BCORdE R (BB 4 — TR 2 B AR A T o B TR
TR AR TAR, VR MR 7 B 28 4 i SR AR mn s o v B g A 06 7 2o )t o P oid A i
U — B R A AR T, — B IRAR PR 2 b B ES — A S, R PRI AR AN TR, 85 Ty e R Al

SEAETE PR TR A AR AR FRAE LT 7
L AEE BRI AU E AR e AR AN A7 B A

2. Rk o A R e AT 2 RS SR A AR AN SCRRA I R ™, it ok [ A Ah 2 AR SCRR AN 4 SC X, X R 7 ik A7 2

ARAGAT N A2

3. FAIEAA 2 AR SCHR 2% RSB DI BR 2 R AN SCER R SE ™, % R LR RN B A RIS A AR A i d T

AT AT

4. CRRINEIC— LA A P ATy ALK S RIHIER , 57— o 18] FPES RO 5 0, 1R300 SO 25 A SR 128 L SCHl
P LR RO BRAS RS20 o [ AU T AR 2 VR LA A B 5 1 A BT AL AR SR O A ) ) e
e 2 A TIIATIEAT HB 2 R F AR SUEACEIRAEE )& 24 I AR (R 2E 2 1 A A5

(W SHETE Y



