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Effect of Cantharidin on Growth, Survival and Mechanism in HepG2 Cells
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HU Xiao-wei, DENG Kai-wen, FAN Xiao-ting, LUO Guang-bin®, MA Zhi-tao"
(School of Life Science, Beijing University of Chinese Medicine, Beijing 100029, China)

[ Abstract ] Objective: To investigate the effect of cantharidin on proliferation, apoptosis and MAPK
™

signaling in hepatocellular carcinoma HepG2 cells. Method: IncuCyte = ZOOM-based proliferation assay and
clonogenic assay were used to assess the inhibitory effect of cantharidin (CTD) on HepG2 cells. Flow cytometry
was used to define the effect of CTD on apoptosis. Western blot was used to monitor the changes in Caspase-3, poly
adeno-sine diphosphate ribose polymerase ( PARP ), extraeellular-signalregulatedki-nase ( ERK1/2 ) and
proteinkinase B ( Akt) phosphorylation after CTD treatment. Finally, ERK1/2 inhibitor ( PD98059 ), and Akt
inhibitor ( Wortmannin) were used to assess the potential effect of ERK1/2 and Akt on the inhibitory and/or pro-
apoptotic effect of CTD. Result; CTD at 2.5 wmol-L ™" significantly inhibited the growth of HepG2, but did not

significantly affect cell survival. However, CTD at 5 wmol-L ™ 'resulted in not only most a complete inhibitory effect
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on growth, but also a significant apoptosis rate (40.4% ).

Western blot result showed that 5 pmol-L ™" of CTD

decreased pro Caspase-3 expression and increased cleaved PARP expression in HepG2. Besides, CTD promoted the

phosphorylation of ERK, but not Akt. Conclusion: CTD exhibited a potent growth inhibitory ( cytostatic) effect at

2.5 wmol - L™", but could show a strong pro-apoptotic ( cytotoxic) effect at 5 pmol - L™ for HepG2 cells.

Therefore, the study reveals a potent cytostatic effect of CTD and a certain cytotoxic potency, suggesting that the

cytostatic effect is an important anticancer mechanism.

[ Key words |

D e T 2 v R o DL B 2 — B
B R L JE AR 5 . HAGIE R H FH 1 46y7 25
YL B E BT 245 BUR WS NE S A28 (B RS
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FTE T PHR HURE O K BE S Bk DRI Y T AR,
BEIEAE A — M P E &4 2 000 Z4E 1 T
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(cantharidin, CTD) "', #4138 , CTD B £ Fh
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FER A R I 8 AR G, TR IE, CTD fiE % 30 38 1 6 11 40
LA R, T LS A b B 4 e R . CTD A
Sy —Fh BT RE 25 C b)) I B A . (B B R A
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Sh—Ff PP2A i 700, AR A B A T R 2
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BS AT B A S0 E B 3 X9 40 i HepG2 11
PR, I HLE G PR B RN 20 M A S T
1 4 ( extracellular regulated protein kinase, ERK) , 2§
FI S B (proteinkinase B, Akt) B iR fk (521, L K&
XA T T AR 004 E CTD g i o 38058 B S i, 48
INBETE R WP AL A B PR A RS B R
R 470 e 96 AL T 442 Ak S 0 A A1 A 8L i
1 ##
1.1 40585 HepG2 40 b b E Bl 2% Bt 5 4
AFF 5 01 8] e Am 2 U 1R 8120 42 {1 5 Annexin V: FITC 4
JHL 98 T A ) 45 (3 BD Pharmingen 28 A, it 5
556547) ; f& 48 1L 35 ( 3£ E PAN Biotech 23 &, it =
P150104) ;96 fL#x ,6 FLAx , RPMI 1640 15 3# 3 (£ H
Corning 7> &), #t 5 43 % & 3599, 3736, 18916003 ) ;
CTD, 7 H 3¢ 7 & ( norcantharidin , NCTD ) ( v [# 2 Hjf
Fe AWl it 5 43 5 R a0167 , al068 ) ; 25 [ 24 i i
(RIPA bt 5 B B R AW HEARH R ITTE A AL S

cantharidin; HepG2; proliferation; apoptosis; cytostatic; cytotoxic

wh-0071) ; [BREE 11 i , 45 &h 55, B 1R £h 22 »h i (PBS)
(JERFRAR I A P HOR AT BR 2> 7] 45 230 O 0458,
0120, de0220 ) ; RNA i (2 = RAEWE AR AR 2
A, b5 ST578) ; — HI L W AK ( DMSO, 52 [# Sigma 2%
A, 45 34869 ) ; ERK1/2 #1457 ( PD98059 ) , # g
EULEE 3 Pl (PI3K) 410 41 57 ( Wortmannin ) ( 3¢ [
Selleck 2 @) , 4543 5l Sy S1177,S2758) ; pro 2 Bt 4,
M2 £ 111 T -3 ( Caspase-3 ) HL 44 ( 36 [ Epitomics 23 0],
fit5 YH0926 ) 5 28 — 8 IR R H 128 22 K 1l ( Cleaved
PARP) ,ERK, # 2 ft.-ERK ( p-ERK) , Akt, #% B2 1k -
Akt(p-Akt) ,B-HL3l & H (B-actin) FLik (L [H CST 2
A, fit 5 4 H A 95418, 91028, 4370L, 46918,
13038S,4967S) .,
12 (U8 IncuCyte™ ZOOM % K I ) 41 L0 4¢ %
RE M R 58 (S AR VU RHECA BR A 7)) s IX81 21 {5
BB (H A Olympus 23 7)) ;165-8001 %Y 3 B HL
VKA 170-3940 1> %5 B %5 E1{Y , PowerPac™ Basic
R PR A (36 B A 2k 22 1] ) s BD FACSCanto I %1
LA M4Y ( 22 E BD Pharmingen 2\ 7 ) ; 1300SERIES
A2-1384 RUf A T AR & ,3111 B CO, Fy R4 (K H
Thermo A7) ) o
2 FHiE
2.1 K] 40 i 0828 K R 43 T £ 48 (IncuCyte ™
ZOOM) WL %¢ HepG2 40 g 84 58 A2 Ak WO A 1K 39
(4 JIT966 40 L HepG2, L 3 x 10* A4~/mL 4% 8 F 96 fL
ARG FE MR rh, B 4L 100 pL, & F 37 C 5% CO, K
FANERFR 12 h In AR [R B CTD(0,0. 3125,
0.625,1.25,2.5,5 pmol - L") , AN 2H % 3 I FAT
FLo 55 S ENCA IncuCyte™ ZOOM Hdpy g L 5%
96 h Py 40 M H 5 AE fk. CTD 5 PD98059,
Wortmannin 3 4 3 4, 40 g 42 57 J§ PD98059 =
Wortmannin AL #E 30 min, 2R J5 in A CTD Xt 4b 3 |
FEHI IncuCyte™ ZOOM 43 #T HepG2 41 fitl 3 5 25 1k .
2.2 BEREIEAL ONECAE A A Y TR 1 HepG2,,
PL75 A>/mL 4250 F 6 fLik , 4L 2 mL, & T 37 C
5% CO, B3R A8 M E 3% 12 h, I A A [F ¥ Z CTD
S 113 -
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AFE L[] 2.1 T, 10 d S5 1 40 M s B, T 0. 5%
45 W SR YL WO e B HE AT e 48 AR S ORI Y e R
e
2.3 AR I A A T e T BUE K
1A% JF 988 40 B HepG2, LA 6 x 10" A~/mL 7 T 6 L
P, dEffl 2 50% J5, 5 6 fLl ik, CTD 4
AR R Me B CTD (0,2.5,5 wmol - L"), ££37 C
5%CO, Hi R iR 72 h Rl s, HAE
EDTA 0.25% 1 J§ i 7 1k J5 , 400 1+ min ™" & .0
5 min, 5 FiE W, HIEE/EZS B BD Annexin V:
FITC 40 i 7 T il 12055 & #AE 5 B, 23 i i A RNA
fitg ,PI,FITC % & 15 min J5 , Jii =X 53 7 A 23 Hr 41 A
i .
2.4 P AEEEEYE (Western blot) £ ARG pro
Caspase, PARP, p-ERK1/2, p-Akt s§ H# 1A NCTD
J& CTD iy — 2 77 2E 9y, NCTD HE 4% 12 7 40 g 4
T2, R Sz B i NCTD AR S B 4 B8, pro
Caspase , PARP #E (4 1l] ,NCTD (20,40 pmol-L™"),
CTD(2.5,5 pmol-L™") &b Ff HepG2 4l Jid 72 h, fin A
EEAHW 4 C 2 E 10 min, Y5 2L W, &0
15000 x g,10 min Y2 7. EHZ8 1 10 min, BCA
EHATE A E R, BH 12% B 5 15 4 Bk e 6 I e
R K F B (PYDF) 5% AR W k3 3 P11 b, B
FEMMA—FT(1:1000)4 CHR ., WHUEB, —Hri
H 1 h,ECL R 5%, 1] Image J $RAF#E47 IR B2 (H
G2 I
p-ERK1/2,p-Akt 2 F1 &l , 7F HepG2 48 g ib

TR B, T A R A, LA 4 x 10° 4~/mL
AT 6 L. 1F 6 FLARZH Ml 3] 50% ~60% J5 ,
AR FREL, A 1640 LRl Ky 552 SL Lk AL BE 24 h
JEIMZ5,CTD ¥k BE 2 5 wmol-L ™', 24 1640
FERE S IR AL ,30 h SRR E A, A ERER L
2.5 geitsedryk {dH] SPSS 20. 0 B X £ 4
PGt o0, SE 9 B0 ] & = s SR Ko, A1) L 8K
K IR R 7 22 90 ik, P <0.05 £IR 22 7 A 481t
3 #£R
3.1 CTD %t HepG2 Z Jfd 34 5 4 5% i
ZOOM ZE R W oR, 5% A4 i, CTD £ 1.25
pwmol - L™ i}, HepG2 # 7 K [& K (P < 0.05), 1E
2.5,5 wmol-L ™"} HepG2 5§ % F & (P <0.01),
WA,
3.2 CTD %} HepG2 4 se FEIE B sgmy 55 H
ZH %, CTD 2.5 wmol - L™}, HepG2 38 B i b 3%
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~ZH4A
~ CTD 0,625 pmol.L"*# —~ CTD 1250 pmol.L" 4
~ CTD2.500 pmol.L'4l - CTD5.000 umol-L" 41

B 1 CTD xf HepG2 4AAEIEE EAIHM (2 £5,n=3)
Fig.1 Growth inhibitory effect of CTD on HepG2(x +s,n=3)

TFE(P<0.01), CTD 5 pmol-L ™"}, HepG2 ¥ &
W LT 58 42 32 Bl (P <0.01) . 5 IncuCyte™
ZOOM 25 R AR — 54, $2 /8 CTD BEWE AL 2 AR &5 il 41
il J1F988 40 L HepG2 A= KIVEHT . IR 2,

3.3 CTD Xf IR0 Ml HepG2 M- 5251
HHH,2.5 Mmol-L*1 CTD %} HepG2 40 T-% A
WY 40, U] CTD 7E 2.5 pmol - L™' A, 32 B2 {3
%t HepG2 4 fitd 384 8 0 H/EH . CTD 5 pmol-L~"H,
HepG2 A MI P T- 3T & B % (P <0.01) , Ui B &k
B CTD AL ] HepG2 4i ff i 14 58 , H e fE— &
FEJE EAEdE HepG2 AU AT: . WL 1,

%1 CTD 432/5 HepG2 RIAT T U (F£5,n=3)
Table 1 Change in apoptosis rate of HepG2 after CTD treatment

(xxs,n=3) %
21 ) #e )& /pmol + L ™! BRI T B R T
2 - 1.5+0.08 1.23 +0.20
CTD 2.5 5.23+0.73 1.67 0. 34

5 32.7 +1.69" 9.47 +0.41"

WS AARKYP<0.01(F£2,30),

3.4 NCTD HI CTD X} pro Caspase-3, cleaved PARP
HEHREXE W 52 H @ I, NCTD
(20 pmol-L™") 41, CTD (2.5 pmol - L™") 40 pro
Caspase-3, cleaved PARP tE H £ iAW A B B 41k,
UEHTIZ M T HepG2 40 I8 T2 A B &2, 3 22 LA o
20 P B 50 T, i AR A R I U T 4 R AR —
., NCTD(40 pmol-L ") #{,CTD (5 pmol-L ") 4
pro Caspase-3 % [1 %3k FWE (P <0.01) , PARP Z [
FiETHE (P <0.01) . BEHIW)E T CTD fEfE ]
A2 HepG2 ARy P T, DLIAI 3,3 2,

3.5 NCTD #1 CTD % ERK1/2, Akt # g fk 2 A
FIKHE W 525 A B, CTD (5 pmol - L7") 41
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A.ZS 4 ;B ~F. CTD(0.312 5,0.625,1.25,2.5,5 wmol-L ") 4 ;
Hos HA "D P <0.01

E 2 CTD %t HepG2 MBI EEH B AIZM (x £5,n=3)

Fig. 2 Effect of CTD on clonogenicity of HepG2 after CTD

treatment(x +s,n=3)

p-ERK1/2 Fik /K F-THE (P <0.01) . p-Akt FikK
SN G A5 Ak, BEEA CTD RERS MR i ERK #5 a1k,
ERNBEUE TS Akt BEIRfL . WLIAT 4,3 3,

pro Caspase-3
cleaved PARP 5-17‘ l'l\'hﬁ- '“.

A B C D E

A.Z5H 4 B, C. NCTD (20,40 pmol - L") #41; D, E. CTD (2.5,
5 pmol-L™") 4

E 3 NCTD #1 CTD 4bIE HepG2 #H Bl J pro Caspase-3, cleaved
PARP EH KX

Fig.3 Pro Caspase-3, cleaved PARP expression after NCTD and
CTD treatment on HepG2

%2 NCTD #1 CTD 4b32 HepG2 4 Bl /5 pro Caspase-3, cleaved
PARP EHMHEMRIEETHL (v +5,n=3)
Table 2 Effect of NCTD and CTD on pro Caspase-3, cleaved PARP

expression in HepG2(x +s,n=3)

a3 e 1 pro Caspése—?) cleaved P.ARP
/pmol+L~ /B-actin /B-actin
2 - 1.46 0. 11 0.61 +0.01
NCTD 20 1.27 £0.09 0.67 £0.03
40 0.87 +0.03" 1.38 +0. 14"
CTD 2.5 1.18 £0.08 0. 66 +0.03
5 0.96 0. 07" 1.43 0. 14"

p-ERK1/2 - 44/42 kDa
ERK1/2 ﬂ 44/42 kDa Akt - 55 kDa

A B A B

A. 254 ;B. CTD(5 pmol-L ") 4

E 4 CTD 432 f5,HepG2 A1 ERK1/2 , Akt iRt EHRIE

Fig. 4 ERK1/2, Akt phosphorlation expressions after CTD
treatment on HepG2

%3 CTD RI2/5,HepG2 0 ERK1/2 Akt BBV BEARETU (2 +s5,n=3)
Table 3 Effect of CTD on ERK, Akt phosphorlation expressions in HepG2(x +s5,n=3)

21 51 W B/ wmol - L, ™! p-ERK1/2/ERK p-Akt/Akt p-ERK1/2/B-actin p-Akt/B-actin
=4 - 0.09 +0.01 0.02 +0.01 0.12 £0.01 0.03 £0.01
CTD 5 1.14 £0. 04" 0.02 0. 01 1.31 0. 04" 0.03 £0. 01

3.6 PB98059,Wortmannin 5 CTD I:4b ¥ %} HepG2
MR R 5 CTD sl 25t &, CTD 5
PB98059 Ik 4 fili FH , HepG2 411 Jifd 3% 5 R T} w5 (P <
0.05), ULH] CTD 52 /Y HepG2 A= K il 4 F AT
fe 5 ERK F — B &, CTD 5 Wortmannin B¢

G S 2B REM® CTD T2 HepG2 A: K4 i

EFS, 525 @4 I #, CTD 1.25 pmol - L7' 5

Wortmannin B¢ 5 H [ 1 5 30 HepG2 34 4 K T f&

(P<0.01), P48 CTD XF HepG2 Ay il 4= K 1

Al HE 15 PI3K/ Akt 38 & 45 ¢, /T A58 o CTD 5 P3K
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PR A VR R s CTD f Bt b 988 28028 . L
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1000 — g
- CTD5 pmol . L4l

80 { — PD98059 10 wmol L4l
-= CTD+PD9805941

60 1

401

201

0

T T T L T
0 12 24 36 48 60 72 84 96

2 a1 5 R/ %

100 4 —z=p4

~-CTD1.25 pmol . L' 41 .
—=-Wortmannin 10 pmol - L™ 4]
-=-CTD+Wortmannin 41

80

60 1

40

20

0

T T T T T T T T T
0 12 24 36 48 60 72 84 96

t/h
E5 ERK1/2,PBK %55 CTD #4323t HepG2 48 fI 15 1 25
£ (x£s,n=3)
Fig. 5 Effect of ERK1/2, PI3K inhibitor and CTD on proliferation
of HepG2(x +s,n=3)
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Hh ] TR R R M DX, R e R AR T A A
= O SN v ) T S Il S8 - N S
COITE T R AR NAEIR YT X S g ), R R AR
SHBNBETE , (PRARFZ) g H “ FFE A
R R BB E, TRBE L, B A RE L 1970 AR AR
E4A G RIS, ¥ CTD F KR IT i & v I8, fig
5 % fif R RIS o (H LRI RE LA KX 06 PR 2R 40 1 ™
B ) T G PR R, PG BE 2R CTD B H: A
A=) NCTD (50 g HL i RF 52 3 R . A
WA R R, CTD 7B ARk B F B AE 2 B b b 41
9B 41 HepG2 9 2E 4, 9F FLYE CTD 5 pmol - L'
WL R, HepG2 4 it 1Y 3% 78 JL T 58 4= 52 2 4 il .
CTD 5| % HepG2 2 it 384 58 31 i 4F H 2 A vl 3 iy,
R 15 A A0 e A I AR RS 0 8 B A T i
2 ) e i 2o 0 A S T R A R A R
G340 20 L, A ek g A M L G AN L B O | R
& S X IE oA g 5 S E A RIEH 1S
EBEM G E M R S T AR K
il VE S 5 g HL ] 2 — , H T8 T 24 A i R A
IR o I (N 2L I A AP
VL B, CTD A g — Fh okl 240 e B4 B 25
AT DI A 240 B A A 0 S %) 470 b R 24 T A 21

116 -

H3E 75 245 T ke xb CTD Ay H b Je AL i 2 47 5 %
A BYHFSE
MBS E5 R T LUA Y, CTD HA7 B 2 i i

#t ERK B AL VE T, i b ERK 4 5 2 5 , CTD

G B HepG2 Az < 0 il 4/ Al o 45 2 4 il o 5 1]

CTD 5 HepG2 A= KA 5 {2 i ERK B R AL A7

—EMXKF . MM A PIBK 4 7)5, CTD 5]

HepG2 A= KM/ AR E B A 52 2140 il , HepG2 4

i %) A= A BT 2 380 B A B A o B Al

A Pisk Al GEE . — A2 CTD 51 Y HepG2 A KA il

5 PI3K i 55 3, 15 PI3K 410 ol 300 4k 380 46 g T L

E BN LB AE T . 5 —Fh Rl REYEJE CTD 5]

(4 HepG2 /= KM 55 PI3K i % I ¢, H 7 i i

AN i g AR S R4 Rt R RS 30 AR 4 64 0 e i 18k 5

YERT, ir HL PI3K/ Akt 3 B A S — 2% 322 (0 40 M 9t 4

T T M AR VA T B S HepG2

A2 xh CTD A2 75 5 foek . H B R BLH A 1 Bt

— LA, X — R B AR R I K B AT L CTD 5

PI3K il ¢ 5 folf P R ik 38 ot — 20 312 v T e 8 97 A%

H .
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