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IS LL RIS S AT HepG2 I T R L #53F

HAE, KREAE
(L#EFEHXF PHFR, Lk 201203)

[FZE] B BR800 (CHE) RS FE 3 A 40 HepG2 T M VE I S5 ALHI . 75 3% : LU HepG2 40 g Sy B
FEXF G, 3 i E M (MTT) 3250 CHE & 40 Jifg /9 35 58 7E F , 5 6 YL B} Hoechst 33285 Y {8 M 4% CHE Xf A AT 4 /il HepG2 ¥4 1
B AR AL, S B BNl % (Western blot) & SET 551 %€ & PCR( Real-time PCR) #50 B ik I 40 jf2 587 -2 ( Bel-2) , Bel-2 AH2E X 8 H
(Bax) ,Bel-2 GBI 8 T2 8 [ Bel-xl, {2 8 T 40 3¢ 1 Bt 2 2 25 1 -3 ( Caspase-3 ) R AR BN R i5 . SR 5B N4 ¥, CHE
B 52 B HepG2 40 L BE B, 1, 6,12,24 h (2 B0 4 o B2 (1C., ) 43 3 12.98,10. 53 ,11. 21 pmol-L ™", 7F Hoechst 33258
Pt 250 ih  CHE 20 H B 20 M 08 T A BB A S5 R4 L 88, i e CHE BE WA i I8 Bax, Caspase-3 (125 [ X mRNA ik,
M 5 FFAIK Bel-xl 85 (1 J2 mRNA R3K (P <0.05), %58 (i 2% £ 05 BE 410 1 )1 88 20 i HepG2 ) 1 7 , I fE L W2 1 T & (A Al
mRNA, FIHHH T8 A A mRNA Fik , #miF ST,

[X#IA] HAJERLHL; HepG2 40M; JHT-; HLHI; B WKE AN -2 K%, K MEAmE -3

[FES%S] R2855 [X#MFIEB] A [XEHS] 1005-9903(2016)11-0127-04
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Mechanism of Apoptosis Induced by Chelerythrine in HepG2 Cells

HAN Cong, ZHU Guo-fu”
(School of Pharmacy, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

[ Abstract ] Objective: To investigate the mechanism of apoptosis induced by chelerythrine (CHE) in
human hepatocellular carcinoma cell line HepG2 in vitro. Method: With HepG2 cells as the study objects, the
cell proliferation effect of CHE was detected by methyl thiazolyl tetrazolium ( MTT) colorimetric method, the effect
of CHE on apoptotic morphology changes in HepG2 cells was observed by Hoechst 33258 staining, the expressions
of X protein related to Bcl-2 (Bax), anti-apoptotic protein ( Bel-xl) in B lymphocyte tumor-2 genes ( Bel-2)
family, and pro-apoptotic protein Caspase-3 in cysteine family were detected by Western blot. Detect Bax, Bel-xl,
Caspase-3 mRNA expression levels of influence of CHE by Real-time PCR. Result; Compared with control group,
CHE could significantly inhibit the proliferation of HepG2 cells. The 50% inhibitory concentration (1C,,) of 6,
12, 24 h was 12.98, 10.53, 11.21 wmol - L ™" respectively. In Hoechst 33258 staining results, CHE group
showed typical apoptosis characteristics. CHE in high concentration could up-regulate the protein and mRNA
expression levels of Bax, Caspase-3, and decrease the protein and mRNA expression levels of Bel-xl. As
compared with the control group, there was statistically significant difference in above indexes (P < 0.05).
Conclusion; Chelerythrine can inhibit the proliferation of HepG2 cells, and induce apoptosis by increasing the
pro-apoptotic protein and mRNA expression levels and decreasing anti-apoptotic proteins and mRNA expression
levels.

[ Key words | chelerythrine; cancer line HepG2; apoptosis; mechanism; Bel-2 family; Caspase-3
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RO — R R T L R R DR
Jo: 25y 3 b i P RG24, R S (e, MR A /D
Ho AR T M OB R 2 R A
TRETZ X R e I A Y B AT A IR
F8 R B W P AR R B bR A
F U S 208 (CHE ) |, X 44 i SR 2R 0 i 52 2 8
BB, 2 R 2 0l 73 5 S 0 AR IS ) A O A i B A
Pyt R ROl R T R A R 4 . A AR AT
FEdil CHE AHiE ™ pr' pragd m &gy
20, LT i g8 T P RO R A7 B G T, A
CHE X [l 4 41 M AS49 A KA v -, oty
#iE Hela 20 M 5 A 90 0 4F 1] B AT 68 5 o5 = 40 fg 94
T WA HRIE CHE 7T A il i 2ok A i T ik 4%
7% HE BGC-823 Ay T . (A N H i
T CHE X JH-9 4 A % 410 ) A/ FH B 5% 6 A i, A F
53 Ui 40 L HepG2 S BIF 58 X 42, WL4¢ 1 J 52 £
B ( CHE ) X6 JH: 38 56 410 ) L 08 T 48 I IF 1) 0 HC 9 12 1L
il o HE— 2RI RG24 b 2 K 4 CHE (1) 25 L7
PEAE ML, XA e B 25 0 3 AR B 92 A 25 9%
R AL S IR
1
L1 G 5400tk A8 SRL0m ( B4y
BHECA R A W, it 5 M25D3S1) H — AL 7 K
(DMSO) Fit il 5% 40 mmol - L™" Y £ & W, 14 17
T =20 C s FHAT 5 TR B 2 e W . A i
Pk HepG2 21 s Wy H o [= Bl % B2 I 1 40 M 22, LU
DMEM-HIGH GLU 52 4> % 32 3 (&7 10% J& 4 17 ,
1% %2R, 1% F8 5 ) Hi9%, 78 37 C 5% CO, K3t
PR,
1.2 FE2H 54 M ig (Gibeol 24w, it 5
1438142) , DMEM-HIGH GLU % % ( Hyclone 24
Fl, L5 NZK1242) , Hoechst 33285 Y (21 = K A
YR BR A w45 C1011) , Bel2 #HE X HH
(Bax) ,Bel-2 ZZEM I T2 2 1 Bel-xl, 2E Pt 2 R 5 1
fiti -3 ( Caspase-3 ) , H i W -3 -0 B2 JIit % % ( GAPDH)
—Pr(FEE CST A A, #5435 ok 27728, 27628,
96655,2118S) ,IRDye ® 800CW anti-Rabbit IgG %%
Ot ¥t (£ E LI-COR A A #, it C0121402) ;
RNAisoPlus, PrimeScript RT Master Mix,SYBR Premix
Ex Tag™ 1l ( Takara 72> &), #t 5 43 51 5 AKA1206,
AK3802,AK7101) . 51%9)% 50 th 4 T A9 28 F)
A B, Bax (19 bp): I i 5'-ATGGGCTGGACAT
TGGAC-3', F it 3'-GGGACATCAGTCGCTTCAG-5';
Bel-x1 (20 bp): I i 5'-CTTGGATGGCCACTTACC
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TG-3', T W 3'-TGCTGCATTGTTCCCATAGA-5';
Caspase-3 (21 bp): [ ¥# 5'-TGGAGGCCGACTTCTT
GTAT-3", F i 3'-ACTGTTTCAGCATGGCACAA-5'A;
GAPDH (20 bp): [ ¥ 5'-CGCTGAGTACGTCGT
GGAGTC-3', F i 3'-AGAGGGGGCAGAGATGATG
AC-5',
1.3 FE s 311 BkERX CO, ¥FHE4,
NanoDrop 2000c RNA ¥ & il & 4% ( 3% [H Thermo 2%
F]) ,Synergy HT Z T fig i #5 1% ( 3£ [E Bio-tech & K
AF]) , Power Pac™ Basic #& [ HL 3k & 041BR104950
RV NS (2[5 Bio-Rad A ] ) , Odyssey #1513
Y% 2 8t (3£ H Li-Cor 4 7] ) , Lighteycler 480 1T %Y
56 5 PCR AL (Fi+ Roche 24 H]) o
2 FiE
2.1 MEMEEE (MTT) A0 CHE 940 Mgk Mk
FREUE K HepG2 41 5. 0 x 10° A4~/ mL 70 F
96 fLk, 73 A H (Jod i, Jogh) 4 R 4 (A 20
Ji, JC24 ) A1 SR 400K (10,5,2.5 wmol - L7") 20, 1%
F% 24 h J5 25 (A RO RV A & 25 19 85 32,
P et S £1 08 2H i A AH O B R R, Bk 4 N
fL, 4k 28555 6,12,24 h J5 , 4 fLIMA S ¢g-L™" MTT
W10 L, K538 4 h, ffL A DMSO 150 pL, i
FRAY 490 nm P A I SE W OGEE A, SRR K 3 IR,
MR B (1C, ) i 1C, Bt st o HBLR
NS R K I R
R = [1 - (Ayun — Awpn )/ Ay
x 100%

2.2 Hoechst 33258 YL 5 i WA B I T2 HOXT 4K
A K3 HepG2 41, I 54 41 1 % £ o 1.0 x 107 4~/
mL LR T 6 LIS, 85 5% 24 h, fin A CHE (&
WIEH 10,5,2.5 pmol - L") BEE N IMZG A, W5 FH
12 h Jo, W MBS 32 0, I 4% 1) 22 5 W BE [ E 10
min, BV J5 , AL A Hoechst YL A3 0. 5 mL, %
Yot 5 min, FRUCEVE , INASLZE T KA, 28 ik
i A
2.3 RPEENE L (Western blot) & I AH 5C £ 1 3 ik

OO 502 K B Y 40 M, FE R AE 6 LB SR AR
2.0 x 10° /9L, 5555 24 h, iIn A CHE (&3 4 10,
5,2.5 wmol- L") I E AINZG4, 0 F 12 h 5, ik
RN M A, B R R T VW, W R PR B,
A RPE UK RIS % W IR IR W Ry & B0 1.5
h A —$t (1:1.000) ,4 C &, 906 = Hi(1:5
000) % i BEOCHFE 2 h, PRI B ALAG I
2.4 SERFIEGE E PCR AT AHSCEE B 24 Ak 3
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[F] 2.3, B0 SR 0% 20 Bl 4% Trizol % i 47 £L RNA [ 42
B, 0052 RNA e BE 8% RNA He J3E il HL 2 B ok
N 500 mg- L' HRAEIA £ U 0 AT 5 5, $5
VI i 0.4 pumol - L™" cDNA 2 A& N 10% 3
TIP3 sE C 35 27 AR R 3 AR AL,
AL 3 W, THRHARX R

2.5 geiteEab ¥ R SPSS 18,0 Geit kAt 1t
Bl R x £ FoR A HEBCR ] ¢ K 0 40 #r, P <
0.05 B R AL IT¥E L,

3 R

3.1 CHE X4ifdEte sz RFEWE N CHE {E
FHF HepG2 4fifl 6,12 ,24 h J5 , ¥IREA %M #] HepG2
Np 3G e, Hod MR ] 12 h BHIRIR B CHE 368 W 3%
A0 AR (P <0.05) , B4 F Bt 25 9 e
JE G BE I g 5 , HLA R EE AR ME . 6,12,24 h i)
IC, 4391k 12.98,10.53,11. 21 pmol-L™"', WK 1,

80 o6h @12h =24h 2) 2)
® 60 -
% 40 Zi
® Z%

0 g

W% /mol . L™

SR AR P <0.05, P <0.01(F 3,4 )
El1 CHE 3f HepG2 fAREIEAEMBE MM (% £5,n=3)
Fig.1 Inhibitory effect of CHE on proliferation of HepG2 cells

(x+s,n=3)

3.2 CHE X 40 - mMIE a2 m KW E D
CHE YEJI T HepG2 4}l 12 h J5 , ¥ 57 24 7% A4 B
A5 0, B 5 B B 0P [P, CHE 49 8 1= 41 i
WY 3 22 RO g 0 o SR A, AN A% R 0 TR, I T
ETTINGD | NS e B R O W 1 S E
K2,

3.3 CHE X4l T- M G A RB W m A FH
W CHE /£ T HepG2 4 12 h J5 . SiEFI4
#,CHE (10 wmol-L™") 20 Bel-xI 2K [1 215 W & B %
(P <0.05) ,Bax,Caspase3 T FE S H BT & (P <
0.05). W3,

3.4 CHE Xf#May8 T-AHOC KL R K52 CHE
YEH HepG2 2l 12 h J5, 5 ¥R 41 b3, CHE(10,
2.5 wmol- L") 2H Bel-xI mRNA A % 3¢ ik B 5 B A%
(P <0.05) ;Bax, Caspase-3 mRNA #AH Xf 3 ik 0 g 7}
B (P <0.05),CHE (10 pmol - L™") 4 7} & & 2%
(P<0.01) WL 4,

B
D

A R4 ,B ~D. CHE(2.5,5,10 l_Lmol-]fl YA (3,4 [F])
2 CHE X#@RBATHRESHm (JO6RME, x200)
Fig.2 Effects of CHE on apoptotic morphology of cancer cells

(fluorescent microscope,, x200)

Bel-x1

Caspase-3

GAPDH

1.2
0.9
0.6

0.3

H % 5/GAPDH

0.0

& 3 CHE /£ HepG2 #fff1 12 h [ X} Bel-xl, Bax, Caspase-3 & H
RIXMEME (x£5,n=3)

Fig. 3 Effect of CHE on Bcl-xl, Bax and Caspase-3 protein
expressions of HepG2 cells after 12 h (x +s,n=3)

2.01 @Bclxl @Bax o Caspase-3

1.51

1.0

-A6C;

0.5

o
INENE NN
i

0.0

U T

A

4 CHE {£ F HepG2 #H Bt 12 h /5 X Becl-xl, Bax, Caspase-3
mRNA X RIZMFI (x+s5,n=3)
Fig. 4 Effect of CHE on Bcl-xl, Bax, Caspase-3 mRNA relative

expression of HepG2 cells after 12 h (¥ +5,n=3)

4 itig
P 9 2 2 T B A T N St R e i L A i fE I 1Y)
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KA ,820 JyGIF T, M H A 1Y K A B AE T
TR ST R BB 25 W iR R A vk . E R, 7S
B IR TT R (4 7 1k A TR YT GG TT Ak
IBIT A . BB IS — & T AL, (B A FEAS A [R] E,
FAR G WAE B R AE O R IT I W WO R A
4 B 41 0 Jmy 8 4 41 A2 0 60 4 B 4 00 ) R Ry A 4 41
SOE AR AR R LR A B X i B G 0 d
R R R N A A S S N A 2 e Y S AU S
E B R B 25 W A & i BE 5

N TR E AL TAER I s, B 2 Fh
A T A O Ay R T 24 0 R R o R A
CHE 23 [E 1% 4t [ 25 % OJe % 1l L 19 [l | s 3
G FEEA B, BETENA & CHE (3 25 801F
EL A A OCHR T, 2R 9€ Ho bt b g 4 T B AL i 1E 78 B Ry
—AE LR T .

08 T B — FR A RO R A D R A
Gt B RPUR S T Ay IS R AR AR A B 32
BRI —FPFE T AR T 40 A T A A R A
B — 8 WHLH . AL WL T CHE X )i
i HepG2 4l g bk (% 2 V£ /E I, 45 R @5 CHE X
HepG2 2 M bk i A= K A R 4 9 90 i /E FH . Hoechst
33258 2 — 38 7 1 1Y 2 O YL kL, IE H A i
LI R T 240 B 24 7T B Hoechst 25 €8, {H J2 1E & 44 Jid
1% Hoechst 4 8 (1 JE 25 22 BUE iR 5 €, 008 7 44 A
R £ A% PR T v B T 5 5 R 8 B0 B A L R
R AE  ASIESE R CHE 4 nT i B S A e T
20 B0 T B R 45 52 Bel-2 ST B Bt S Caspase 1Y
P40 45 BT T2 1 Belxl DL K AR UH T 89 Bax Al
Caspase-3 sz 16] , K9 B o8 CHE w1 DL _F 3 Bax,
Caspase-3 Z& 1 &2 mRNA [FJ A X} K35, FE AL Bel-x] &
F1 & mRNA BRI X 35 o

25 iR, CHE #2155 i HepG2 4B H T {0
Wi 2L 30 0 1) A R O T i A A DA ZRRAAR R A0 1
PR TZIEAR AL e BB TR - 32 44 (TNFR ) Ry 48 3% 1y g
Wik BTl CHE 75 S T8 40 M 08 T 1 B
PRMLHIA Ff i — 20 MRS , X AR A PR 20 42 F ok 1)
W E A, B2, CHE 2 — MR A JT & i 5t 1) 40 i
JHTFE SR UM E A Atk B AR ®
EM .
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