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b EkE ) B F F R T HepG2 40 1,48 h, % A MTT sk A 48 Ji% 7 5 582 % & V (Annexin V )-46 &7z (P1) R X R 3 %
o) 2m B8 T U ; Western blot 3344 2@ A6, ¥ 4% B F-xB p65 (NF-xB p65) e 4% B F-xB 474 B F a.(IxkBo) 5 8 44K T, YA & Bax |
Bel-2 . A # & & C-myck & &k, &R 5 EFSRBUALE, BHFFHIK P SR ELMIEE S NFB p65  IxkBosk i K-,
Bel-2. 4 4% % C-myc & & £ A ¥ A&, 20 0 = % Bax & @ & ik 373 (P<0.05 % P<0.01), AL 2R ER B, %t BEF
*F AE AR HepG2 I 95 28 B 64 7& 7 5Fi% S 2 8 o, AU T4k 5 L8 Bax & ik , FTiA Bel-2, £ 4% .C-myc & i& & 47 %] NF-xB/IxBa
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Induction Effect and Mechanism of Entecavir on the Apoptosis of Hepatocellular Carcinoma HepG2 Cells
ZHANG Yushan(Dept. of Infectious Diseases, Nanyang Central Hospital, Henan Nanyang 473000, China)

ABSTRACT OBIJECTIVE: To study induction effect of entecavir on the apoptosis of hepatocellular carcinoma HepG2 cells and
its mechanism. METHODS: After treated with 0 (normal control), 10, 30 and 100 umol/L (low, medium and high concentration
groups) entecavir for 48 h, MTT method was adopted to detect HepG2 cell viability. Annexin V -PI flow double staining was used
to detect cell apoptosis. Western blot was used to determine the phosphorylation of nuclear factor kappa B p65 (NF-«kB p65) and nu-
clear factor kappa B inhibitor oo (IkBa), and the protein expression of Bax, Bcl-2, Survivin and C-myc. RESULTS: Compared
with normal control group, the cell viability, the phosphorylation of NF-kB p65 and IkBa, and the protein expression of Survivin,
C-myc and Bcl-2 of entecavir low, medium and high concentration groups all decreased; the apoptotic rate, the protein expression
of Bax increased (P<<0.05 or P<<0.01), in concentration-dependent manner. CONCLUSIONS: Entecavir can decrease viability of
HepG2 cells and induce cell apoptosis, which is related to up-regulation expression of Bax, down-regulation expression of Sur-
vivin, C-myc and Bcl-2, and blocking the activation of NF-kB/IxBa signaling pathway.

KEYWORDS Entecavir; Hepatocellular carcinoma HepG2 cells; Apoptosis; Mechanism
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JHP A 2 T B i L) R =2 — , 7 el P H S A AL
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FANLERERE . TARYIBR T R AS 7R AT AT T
B FHG R TR AT 257 S S A I8 A M6 ) [, o Xof
TEH AR A T R R R R AR A BT b I e i R
FEERN RN DRI, MR R e Ak AR B RO TR T 2
Yo th QBN R A3 (HBV) 5 R B9 THEAL 58 2 T & 2=
M E B R, BRI AT HBY I — 462y,
R R RAIF S IESE R 5 BE 25 1 ) HBV (5
B DNA & il , st JIF D e , i BE 2 3 ki TP 45 JF HBV /&
Qe B ITF D fE s 1 HLRE R 5 ST sh Bk r e 2RI A
J7 AT RAASCI R LI | RE 25 32 o SR A A 0 sk
I 4 ot R USSR ER L] T U R T X
FEBNAYT HASCEE T o DR, AR ST 008 3 PR 0 At i 2
5 P P SRS % =5 0T S8 20 0 0 1 g LA S LR, Ry Ll R
SR HE PR .

1 ##
1.1 38

BSA/24S BRI F R (AL S 2 FITRL =R A TR A ) 5
CO. ¥ F i M LAE & RBALIR VK4 (3518 Thermo Scientific
/7 7)) ; ChemiDoc™ XRS I %E i i 14 % 45 ( 5% | Bio-Rad 2%
F ) ; FACSCalibur % it 204 Al {% ( & [ BD 22 ] ) 5 EIx800 HUif
HMY (£ Bio-Tek 2 7] ) o
1.2 #m5iRH

B RE R 2e gt 5 5 il 25 A BRA AL b5
H20052237, A% « 5 Fr 0.5 mg) 3 /1N BUE H- e - 3- ke 1 It 2 i
(GAPDH) 5 FEHTIA AR EUAL W AR i LU - B e e sie 2R
HH G(IgG) (H+L) BUR it AL W lpric 51/ R 1gG (H+
L) . ek H R (BCA) 2 M 1) & (it 5 . P0010) | EEK 25
1V (Annexin V) -#l Ak P BE (PL) i 2 G 7] & (A5 -
C1063) Mg H 58 2 KA 1 45 AR WF 58 97 5 e i 4% 7« B p65
(NF-kB p65) . #§#21t. NF-kB p65 (p-NF-kB p65) 4% K F-«B #ill
il [ 7o (IkBa) . p-IxBa . Bax. Bel-2., 4 77 2 (Survivin) &
C-myc FAIEHEHL A [ 55 [# Epitmics 23 1] s MMT IR (b 52
SRR RAAD
1.3 4R

JHF988 HepG2 4N I+ o [ B B g dnfifd e, H %5
TCHu72,

2 FHiE
2.1 MTT EHENAAE N

B Ab T A= R X E ) HepG2 AN IE T L , 7 I8 44 41 g 28 1
9 4x10° ml™" AT 96 FLAR, T° 37 °C 5% CO.I5F4H his s
48 ho L OCIEH X HEZH) 110,30, 100 pmol/L ({5 . H ., iy e &
) BAEERFVEHT HepG2 411 48 hJ5 , A FLIIMTT(5 mg/ml)
20 pl,4 h )5, 7 B3, IR AL H B E A (DMSO) 150 pl,
10 min J5 , R BRI T 570 nm P AR 2 Y63 5 (OD{H) .
AR TE 1 (%) =GR I 41 OD {E)/(1E % X HE 20 OD {ii)
100% ., I EE 31K,

2.2 WADEIRIEHE M AATIHR
B340 T A K B 1 Hep G2 40 1 4k, -9 % 40 ity 2% i
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H78x10° ml~', P F 6 FLAK, F 37 °C 5% CO. I - i 77
48 he #% 217 T Jr ik 55 5% 48 h )& , # I Annexin V/PI
it OB R S U B AR 1 ik, FH 0.259% Y B 2R 1 I TR AL,
REL 2 vl (PBS) BRI, A0 42 2 15 em 43 2 000 r/min
B0 5 min, WA A0 A 5 #2200 43 5 I A 500 wl 45 & 2% ik
(Binding buffer) .5 ul Annexin V-FITC } 5 pl P1,{R%5), TEIR
HEESN 10 min, 78 1 h PFEA T S AL AR I . v, dt
JL P A2 b BRARFE AT SR 22 I, A2 T BRAR AR A, A7 |
FRACF F I T, A R BRACGRMH A T4 . AR DF5E
PR AE TR R T A - T A R A 3k
2.3 Western blot i%#& il 48 il f NF-xB/IxBofs 51 8§ K 0%
HEFRiX

F52.27 WUF Jr BB Fh HepG2 4 i, INZ5 11 48 ho sk
2R, N A RIPA 24, 240 , LA D242 0 15 em 5338 10 000
r/min 5.0 10 min, WEREE . R BCA & @ i 0 &% 2
P AT E . B LR, e SRR R A L K, Y
B, I A—$T (% NF-xB p65 ., p-NF-kB p65 .IkBa.p-IkBa.
Survivin,C-myc Bax . Bel-2 S s BEHUIA  F R LLGI1h 1:100) 57
B4 C7; =W A L sh R A I (TBST) Ik /=
T Z S AL hR I L 2T 5 IgG (HAL) BRI 41
e mEFRAC L EH N BUIgG (HAL) , R FL ) 1: 500728 1 09%
H 1~2h. TBSTHE, Mg kKOG (ECL) , AEBERL L
1B RS, I Quantity One” SR & HUR ST IR B (B
17853, L) Survivin,C-myc . Bel-2 Bax 5 GAPDH K Ji {5 4 [
{8 2 7% HH Y. B A AR 22 35 05 5 LA p-IxBo 5 IkBo, p-NF-xB
p65 5 NF-kB p65 JK B H [ LA 767K TxBo ,NF-xB p65 FI iz
K. B H A 3K
24 FitFEHE

K FH SPSS 17.0 G4 % B A T A B . it PERHLA
¥+ s R, AL LB e K56, 24110 L R SR R R Ty
724311 (One-way ANOVA ), P<<0.05 H2ZERAGITFE X,
3 R
3.1 HEmEANESER

IR X B2 b, AR AR b Mk B2 4 HepG2 2
NI B 20 B T J) [ AIG [(88.53 £ 7.24)% | (70.98 + 6.80) % .
(53.29 £5.16) %], 25 A Gl 2= X (P<0.01); 5 EE RS
fICH AL g, B R 35 L = Mk B2 41 Hep G2 AN AL A 20 ALY )
MG, 2 A G322 L (P<<0.01) ; 5 BB R huk A Ik
B, BB 5 T R 4 Hep G2 4N I I 40 ST I RRA, 22 S 4%
PR L (P<0.01),
3.2 HBATNELR

FIEH X 2 b, A R AR b i Wk B2 4 HepG2 2
JiEL e S R TR AR R TR T 22 R A G L (P<
0.0 ; SR RFHMEEALE, BRERH D mEkEd
HepG2 4 A i) 5 I8 T A R R T % s, 52 A et
B(P<0.01); 5 R RF Rk A A, B KB mk A
HepG2 4 it () FHAJA T- S MM IR T % Tt & 2R A St
EX(P<0.01), B4IAMMAIET R E LS R 1,
3.3 ZHBEth Bax % Bel-2 EARIEHNE LR

BN B2 L, BB R A b L kR 2H HepG2 21
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x1 HAMEHBTERNESER(x+s,n=3)

Tab 1 Determination results of cell apoptosis in each group

(x+s,n=3)
415 TR, % W%, %
1EH X HR L 428+0.42 453+0.18
sk N T iy id ] 1520 +1.24* 9.12+1.07*
BERA kA 21.36+2.46* 12.54+1.28*"
BERfmkEd 2347+2.15%* 18.59 +1.79*"*

T SRR IR AL, P<<0.01; 5 REE RN A LEL, 'P<
0.01; 55 VB i FE 4 LU 45, *P<<0.01

Note: vs. normal control group, *P<<0.01; vs. entecavir low con-
centration group, “P<<0.01; vs. entecavir medium concentration group,
AP<<0.01

JitHh Bax £ (AR Feak B TR BB R A5 b Lk 4 HepG2
21 ff v Bel-2 2R PR X R IR AR, 22 A SR F R L (P<
0.01); SRBRFEMMEHLE, BERSD BlkEH
HepG2 4l fifd 1 Bax & (A X Rk BT+, B RH mkEd
HepG2 2l H Bel-2 28 FAAH X ik m B AIK, 25 A G40 L
(P<0.018P<<0.05); 5B RH Pl EH LA, BERHE
e £ 2H HepG2 4 i Bax 25 [ AHX 335 = F+ 7, Bel-2 25 14
Xtk FRAR, 22 A G E R X (P<0.01) . #5440
Bax .Bel-2 2 135 M LUK B LI 1, e 25 SR L3R 2.

T

GAPDH

ERRA BBRE WS WERE
MR EE4L e 2l v A

El1 &H4EF Bax Bel-2 EBRIZHEIKE
Fig 1 Electrophoresis of the expressions of Bax and Bcl-2
protein in cell of each group
F2 FEMATH Bax Bel-2 BEARIZHNELR (x+5,n=3)
Tab 2 Determination results of the expression of Bax and

Bcl-2 protein in cell of each group (X ts,n=3)

ﬁﬂﬁﬂ Bax/GAPDH Bcl-2/GAPDH
1EH X IR 0.25540.005 1.938+0.018
BERFMREH 0.287 £0.029* 0.978 £0.095
BRI k4 0.35240.034** 0.835+0.083**
R RFmk g 3.08440.1497%* 0.326 +0.029"*

T SRR IRZE e, " P<<0.01; 5 R R B IR EE 2 LU, P <
0.05,"P<<0.01; 5 AR5 ik 4 LA, *P<<0.01

Note: vs. normal control group, “P<<0.01; vs. entecavir low con-
centration group, “P<<0.05, “P<<0.01; vs. entecavir medium concentra-
tion group, “P<<0.01
3.4 #iAH Survivin & C-myc EARIZFNEL R

HIER X IR LA, B R H A% Rk 4 HepG2 4
JfLHh Survivin J C-myc 8 FAAAX F Ik HFEAR , 2 A S8
S(P<<0.01) ;45 RS RH MM L, R R b ik
2H HepG2 i3+ Survivin K C-myc 2 [ AT R IA R AL, 2257
AL EE L (P<0.01) ;5 RZ RH PR EH S, BE RS
125 ¢ 2 HepG2 41 il 7R C-myc & FAHXS B R RAL, 2 9E
Gt AR (P<0.01). FHAN A Survivin ,C-mye &KX
FYHL DK I DLIET 2, P 25 R LA 3
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Survivin E—_G e
Cmye

EHAA BERS  BBEE BEEL
el el kAl

E2 &BMAT Survivin, C-myc FHRiZATHEKE
Fig 2 Electrophoresis of the expression of Survivin and
C-myc protein in cell of each group

£3 AT Survivin . C-myc EARIZHNMNEL R (x
s,n=3)
Tab 3 Results of the expression of Survivin and C-myc pro-

tein in cell of each group (¥ +s,n=3)

415 Survivin/ GAPDH C-myc/GAPDH
15X R 0.696+0.078 0.998 +0.097
RRRFAR A 0.48440.065" 0.461 +0.041
RERF PR 0.310 £0.034** 0.295+0.024**
BERFmkEA 0.300%0.030*" 0.130 £0.014*
S IE R I A, " P<<0.01; SR RH IR E A i, 'P<

0.01; 5 B R vk BE 4 e, “P<<0.01

Note: vs. normal control group, “P<<0.01; vs. entecavir low con-
centration group, “P<<0.01; vs. entecavir medium concentration group,
*P<<0.01
3.5 B NF-xB p65 & IkBoRER L 7K F R E L5 R

5 IR0 R HO A, RO R AR b L W 4 HepG2 2
g H p-NF-xB p65/NF-kB p65 . p-IxBo/IxBa FLE AL, 22 54
it r i L (P<0.01); 5 RE R H B LE, BERE
b vk 4H HepG2 21 Y p-NF-kB p65/NF-kB p65 . p-IkBo/Ik
Bo [UIE R, 22 5 A7 g7 L (P<<0.01) ;s 5 RV R ik
JE Al A, BB R 6 i vk 4H HepG2 41 i 7 p-NF-x B p65/
NF-«B p65 . p-IkBa/IxBa B B AL, 22 7 G it 8 L (P<
0.01). L4 NF-xB p65 K IxBa iR b ity i vk UL IE 3,
MESER IR,

N — ——

p-NF-kB p65 ” - -

NEKI PG5 S ————

ERA RS BEEE RBES
flevkipal  prsal gl

3 &HAMAEH NF-kB p65 & IxBaBiEL L i B ik B

Fig 3 Electrophoresis of the phosphorylation of NF-kB p65
and IkBa in cell of each group

4 Vg

BB —R st HBYV &l A% 22y, 42
2 i 1 HBV ik B DNA &1l 3o 72 v 22 2% 8 64 ) 3l &%
mRNA W SRR 5 1, AT HBY 1ESE 194 i, e &
PEGURTEAE T o AT I PRSI IE S, BUS R HiBhia
STk T FRE AR IR RASCR W 35, BE A8 35 8 B T D R
IR EUGEIG ATERAAAET b, B R RINAYThK
RAERILENE TR B FET PR VR, B
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F4 FEMAH NF-kB p65 & IxBoBEER L 7k F 49l E 45 R
(xts,n=3)
Tab 4 Results of the phosphorylation of NF-k B p65 and

IkBao in cell of each group (¥ +s,n=3)

A5 p-IkBa/lkBa p-NF- k B p65/NF- k B p65
TE O R AL 1.382+0.114 1.227£0.106

BB RFMREL 0.807 £0.073 0.423 £0.039"
BERF R A 0.31540.028"* 0.252+0.036*"

BB RF kA 0.148 +0.014** 0.134+0.013°%

TE: GIER X ERALEEE, *P<0.01; 5 R RHARKE L L, "P<
0.01; 5 R RFHIRIELLILE, *P<0.01

Note: vs. normal control group, “P<<0.01; vs. entecavir low con-
centration group, "P<<0.01; vs. entecavir medium concentration group,
P<<0.01
RH GRSk R 2E A ATT IR T SRR A
SRR | BE 35 A B LR A R AT T 0 4, e
MHE S, XA R TR RFHX T HBY,
PAK T HBV 51 A58 Ak K SR8 AT 258 7 RCR
PR, ASWFFEAE Rt b PR RO - 5 XA I 7R T B AR
SEHL . I MTT 75 Rt XY i 2% 4 U - 5 % Hep G2
JHFJeE A I ) S R TS BRSNS SRR I R AR
HuFEAR HepG2 2 M 7, 4 AN I T4, H AR vk AR
T BE I B R 57— E R 1 REVS S HepG2 A T, A
Mk EEST AR H A

JHF A8 55 AR 22 IR 1) O M R e 2 VA 45 T 9 ik DR PR VS
KA R B R T6 . oA, Bel-2 M Bax J&— X & UL % g 3L
LeEa el . Bax mRNA fURIAL N BiskE 2 5 T IS
BRI AR Bel-2 i Rk S 5 T IR R A R R
Lol oS A Survivin & H T E A& LAY s I T2 P4
7 TEIE R ML AR R  TE P A R s B &, OF
5 R A RSB UIARSC™, RNAL T4 Survivin fE 2 2
755 A0 AR SMCC-7721 JAT-", C-myc IR 2 H LAY
I R A SO SN S B A g Y AR L
PR R A AL AL DA A, BRI R ] Bax %
i5, AL Bel-2 , Survivin J C-myc %1k , fE & 5 1T
TEARME IR T iR 200 R R DL B R - e DR A 2R
F 2 T 5 5 BT IR , A NF-xB fi5 5l . NF-«B 22—k
5 ZFIEIR S 3hF B R kB AR AR RS AR
FesmE . R BWEE S EOMBERE RN, NF-xB &5 1B
455 s M2 BRI kB BERER DRI 1L , BB NF-xB p65, i
RS ST A I DA ML S A 2 A A N, 9 R S R A
A, I Bax \Bel-2 % . H i UESE 18 13 T3k HepG2 H NF-
KB p65 {15, BE B # Hi5 F HHR 4 i FAT 10 i =17,

AT 2L Western blot 5 iE— A HE BE ~ 5 %] HepG2
JHP S 0L 80 15 S A BRI, 2 R AR, — R
5 B 3 b R R R K] Bax 3K, 09 B K] Bel-2 , Sur-
vivin,C-myc £ ik, H F 4 NF-«B p65 & IkBoE{b /K , i
VAT

g5 BT, B R T BRI AL A0 ) NF-«B {553l i, I 05
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