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Effects of Pinobanksin-3-acetate on Proliferation and Apoptosis
of Human Hepatoma Cell line HepG-2 and Normal Hepatocyte Cell line 1.02
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Abstract ;: The purpose of this study was to evaluate the anticancer activity of pinobanksin-3-acetate (PB3A) on human
hepatoma cell line HepG-2 and normal hepatocyte cell line L02. The effect of different concentrations of PB3A for differ-
ent durations on the proliferation of the cell line HepG-2 and 102 were analyzed by MTT assay. The morphological chan-
ges of HepG-2 and LO2 cells were observed by the inverted photo microscopy after treatment with different concentrations
of PB3A for different durations. The apoptotic rate was measured by flow cytometry. MTT assay showed that PB3 A inhibi-
ted the growth of HepG-2 and 102 cells in a dose and time dependent manner,in the same incubation time,the 1C;val-
ues of HepG-2 cells were lower than LO2 cells. FCM results indicated that PB3A induced the apoptosis of HepG-2 cells
and 102 cells in a dose-depended manner. In the same concentration of PB3A | the early apoptotic rate of HepG-2 cells
was higher than 102 cells. In conclusion, PB3A can inhibit human hepatoma HepG-2 cells and hepatocyte 102 cells
through induction of apoptosis. Higher sensitivity to PB3A were found in HepG-2 cells than 102 cells.
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B AR, B g o IE S 254 o 5 AR M I R A O
AR , 16 Ji A HLER B 4l 44 vk B S 300 £
FERR A o B TR 1k B R U Atk
(R Z AL A YR 2 ISR &

TR, e 1 O Jor 45 O X R s 4B R A
I i AR AT A B T 1, 0T T b OE R AN R A i Ik
RIAEEEPE " o R & B FE TG T e e e 5 A5 )
I 0 LA 0 B T A T L A R A AT
PRI o W e i) JoT it 3 50RK 22 38t /s R 1)
PTG Pk (BEARAY 10, (1) ™ o e 9 1E e A
T e R 45 ) AE TORR R RE A &R B R OR Bk
B RRBREVEAR T o 2 e e e i A 2 e
(cardanol FlI cardol ) Hr (W4T I8 A= P0G B , BE T LA
K RN PUFH I BAC R R Mg
Z1 MG it  BE SR Y ( BRP) 38 320 175 S 4o 1A D) g Pt
1%, caspase-3 J4I% Fl DNA 4 F 5538 F& A MCF-7 41
FAETERE ST, (EX LT 4 40 M P A om0 L i
JE R e ] e e ELAT T MR 5 0l B RN S g T DR
JLFBA R, Khan 28 A B 540 B9 [
Qb PR AR AT IR A O R, 485 SR & 300 K BRI I 52 o 3R
K Wl w A B, R — o W R
FINT o ASTRAZE 17 5 A\ A T S e T 0 T 9 P 4 4
H S TR TR B G 4 R F-3- 2 TR I ( Pino-
banksin-3-acetate, PB3A) , 2 ¥ {4, B8 1.46 g/cm’
VAT H B AN ( DMSO ) Hh Shy e 8 R0 e (1) 3
BEME R o RN SIS kB R A
11975 Jurkat 2 i 2% 0 4 55 20 %) 38 58 300 0 4 FH 987
41 J S JOH 3 790 AR s R AR A AR A 4 Y
T2 Javier 25 \SMHT T SR TG BFRERL N 1 B 19 £k
2T BTG BRI M | 2 AR i 2 e i N BRI
2 i 240 R PR EL AT o B A 0 1 B T 1 L T K
YR | T2 > M I A T I I 2 S PB3AM
IR Z A FTUE W 0 Jie B ke 5 i 2R AL A ) L
AGUIRE A 24 BRI AR, AE 3 e i e e
T PB3 A BT IR 7 1T A 5% A5 ] P9 20 SRR
RARA .

AL 5 FH W e B PB3A 11 JH-¥68 HepG-2 4
JOFIIE F A 4 B (JFFAE LO2 40 ) , FIH MTT [ ta
25 JFCM 48 it 8 T A0 0 32 Sk A I PB3 A X - 441 iy
R it R 7 o i (S5 N 5 PR 7 S SR R 1
PB3A X JHIE# A ) 2%, TR A B PB3A A4
FEAEH], BTE PB3A 1Y) {2 FF A ARSI i

1 MRS

1.1 ###l

[ 6 53 A0 =99 % WU IS BT PB3A S HOK 42 -
G S BRI e HepG-2 21 LA 15 AT 102
YRR B LR S BT A A . AR
(DMSO) 9 H SEAR (e £R (MTT) 2 MP 23 6] 77 i
DMEM #% 3¢ 5k iy Hyclone 2% 7] 4 fit | JIf 4 1fil V&
Gibco A w42, Annexin V-FITC i T4 I 3 571 £
J 2 BD AR Tl A 36 DL v
JRHEE (Beckman ) 2N T AR 8'E 0 58 BA210 11y
H 3 [E Bio-Rad A ],
1.2 Fi&
1.2.1 mppisi

HepG-2 F1 L-02 A% 5E T 7 10% FBS 1Y i bk
DMEM 3558 56 (LAR @ FR 3 320 o, B T AN
JE.37 C 5% CO, EFRMPHFE,2 ~3 d BHRIGHF
W1 TR (75 0.25% EDTA) Ak, AL AR, B
XTI R A M A T S5
1.2.2 MTT s:Abm 2m i 38 38 o) &

O A K 99 1% HepG-2 F1 LO2 4iiffd, FH 2.5 g/
L JBRAR I AL 5 SR 4 i, FH % 100 mL/L JiG 2R 1 i
PR 3% % TR T BB AN B, LA FL 4 x 10° A4l
AT 96 FLIGFRMREE R, M R A CO, WE5E
H1,#E 37 °C .50 mL/L CO, B e B2 4514 F 8 #1
Figto 24 h JEWRER RS FRUE, N B PB3A VR EE 43
W47 1020 40 80 we/mL 35354 200 wL, FEAEXT
HREH (AUMAH R RR = DMSO) o DA E & 2H 341
6 NEAL, 45 AN e gk 2 1 5% 24 48 72 h ),
PEAT MTT 5256, REFLn A MTT % (5 ¢/L) 20
pL, AREEd 95 4 h, B3R /NG R LN RS
THW, BALINA DMSO 150 L, #2524% % 10 min, fifi
S5 IV AR PRI S e A it 3 BT AAE 490 nm i
AL 2E LRI RS A {H(A490) 4% T oAt
AR AT A KPR R = [1-(A 52
BR2H-A S HA) /(A XTHRA-A 25 14]) | x100 %
1.2.3 Bl E MBS E MO EF TN

O BRI B HepG-2 i1 LO2 40 g, HI &
0.02% EDTA 1 0.25% [P F B AL 5 SR i e, LA
FgfL 5000 4HHEAEFD T 6 FLARIG SR 24 h J5 R I
FEFRW, 3 B A& 4 20 .40 .80 pwg/mL f#) PB3A,
(R IR PN 25 A [R] 9 74177 & DMSO) Xif i
21, FOMBEFEMOA 25 O R (ARG 57 24 h J540
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JE B I W W A ORI 1 TR ) AR 85557 24 h s SRR A
L SR 20 IR A% S 3, AN WA T, e i L T
AT 2K LA S Jin e 4 i A 45 R ) 45 2H 20 g (2000 rpm, 4
C) LS min J5 7 B3, LA HUA Y PBS B 240
ff, (2000 rpm,4 C) g5.00, 55 B, FRRE BB O
5 B3, 3 A 400 wL ) Binding Buffer #8244
RN, 7R R N HOGEE 20 min, FEMAS pl
Annexin V-FITC 115 L PI, %2R %), 7£ 30 min N

A7 9 A0 eSO ), A N B 3 & U K Ex = 488
nm ZQET{EZ{( Em =530 nm, FITC A%k {07¢ 5% FITC
HAE R FL1,PL 20628 5% PLiEiA - FL2
1.2.4 “itsa

B A BHEYILL mean + SD 7, UL SPSS17. 0 JilR
L GETTH o B R 45 LB AT ¢ AR 5. LA Cal-
cuSyn Demo Version 1. 1.4 GEif4kf}i15 1Cy, .

2 XWHER

2.1 PB3A Xt HepG-2 4 R fy 188 58 407 i /£ FB

FH PB3A 43 5I/EH] 24 48 72 h J5 HepG-2 4 fifl
A 32 I B A, B PB3A e BE (Y 3 fin i 4
FHE 8] B 9E K, HepG-2 41 B Ay 3% 5 410 61 53 328 187 T+
e, AUV VR P 2 700 R 1 R P s ) AR 7 (R
1), PB3A {EFH HepG-2 4y 24 48 .72 h 5 ,1C,, 4%

Wk 147.6 pg/ml 45.69 wg/mL . 12.644 pg/mlL,

2.2 PB3A Xt 102 $&5EEI R0

N[EIVEE PB3A /EF] 102 4 fifs 24 48 .72 h J5,
JBL PB3A Xf 102 AE K IR Bk Y 38 5 400 A
(2) K515 PB3A e LO2 41 g fh 38 5 , i ik i
PB3A (40 wg/mL .80 wg/mL) i 25 HI | 102 4 fitd )
B (P <0.05) ,

F1 REREH PBIA JHBFREMAL HepG-2 HIHEFEMBER (n = 5, x x5)

Table 1  The effect of different concentrations of PB3A on the proliferation of hepatoma HepG-2 cells (n =5, X £ )
PB3A ¥t J% 41 3R Tnhibition rate (% )
PB3A concentration
(pg/mL) 24 h 48 h 72 h
23 FIXT R Control 0 0 0
10 9.330 + 1. 046* 44.290 £2.999* 54.568 +2.9954
20 11.955 +2.883%4 47.691 +1.108*" 60.691 +1.233
40 21.788 +1.2364% 51.147 £1. 1874 66. 123 +3.9884A%
80 28.213 +2.98148¢ 54.917 +2.931A8¢ 73.580 3. 87748
ICsp 147.595 45.689 12. 644

F:P <0.05,*P <0.01 vs XfHRZH ;" P <0.05,%P <0.01 s 10 pg/mL #;°P <0.05,“P <0.01 vs 20 pg/mL £ ;P <0.05,”P <0.01 s 40 pg/mL

H.

Note:*P <0.05,*P <0.01 s concrol group;”P <0.05,%P <0.01 s 10 wg/mL group;“P <0.05,°P <0.01 s 20 wg/mL group; P <0.05,”P <0.01

vs 40 pg/mL group.

#2 RERER PBIA X IE AT 102 MIBHMHER (n = 5, x 25)
Table 2 The effect of different concentrations of PB3A on the proliferation of normal hepatocyte 102 cells (n =5, x s )

PB3A ¥ fE ${#%]3% Inhibition rate (% )
PB3 A concentration
(pg/mL) 24 h 48 h 72 h
23 1% B control 0 0 0
10 -16.378 £2.03% 7.497 +1.35% 9.942 +1.04%
20 1.465 +0.358 15.645 £1.9548 26.968 2. 8348
40 3.297 +0.90° 22.824 +2.3218C 40.514 £2.2148¢
80 10.484 +£3.3778CP 28.537 +2.36"P 43.89 +3.85M8¢
1Cs, 150. 529 137.195 71.121

:"P <0.05, P <0.01 vs X E4;"P <0.05,%P <0.01 vs 10 pg/mL £;°P <0.05,“P <0.01 vs 20 pg/mL 41;*P <0.05,”P <0.01 vs 40 pg/mL

A,

Note:*P <0.05,*P <0.01 vs concrol group;”P <0.05,%P <0.01 vs 10 wg/mL group;°P <0.05,°P <0.01 s 20 pg/mL group;*P <0.05,”P <0.01

vs 40 pg/mL group.
2.3 HepG-2 fIFAMEESFETK

A PB3A REFRZH Kot BRZH 40 A2 R A5 58 % ,20

40 .80 pg/mL [ PB3A T4 24 .48 .72 h J7, 41
Jif A R T T S D1, T S AN RO, AN R S, 2
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JeRE A , 5 A PR 2 B, TR SN 22 A SRR AR DR A P I ] ) S, A O 285 ) 28 A e
WA YPRLRESE IR A AR 278 A, T ELREE PB3A B35, WL 1.2,

Xif !Ki H Contro]

40 pg/mL 80 w g/mL

1 AERE PB3A EF 24 h J§ HepG-2 R ARF T4 ( X 100)
Fig. 1 The effect of different concentrations of PB3A on morphological changes of HepG-2 cells after 24 h ( x 100)

B2 40 wg/mL PB3A £ 24 .48.72 h J§ HepG-2 AR AS L ( x 100)
Fig. 2 The effect of 40 pg/mL of PB3A on morphological changes of HepG-2 cells after 24,48 and 72 h ( x100)

20 p g/mL

X HEZH Control

2.4 FIERMETNE PB3A X L02 HAKE b3 102 40f, 40k 8 A 2 25 e 45, S5 A
=] P20 B 53 5, A B0 Dk /L, DG B (1) 22 30 I 3% 1 A

X RRAAA LG, IR B PB3A FEFIJG L2 4 HIBDE, $r ks, B PB3A Wk B Ty, I BE 4
MLTE 25 M B oWl A8 A, MR EE Y (40 ~ 80 FRZrisl/b , I 70 40 B L LD SR A I, AR BT 2S
pg/mL) PB3A - Fi 4l Jfl 5 5 X% HE 2 AH LL %, PB3A MU S PB3A MREE S IFAHOC(KI 3 4)

20 w g/ml, 40 wg/ml, 80 p g/mlL

B3 ARERE PB3AER 24 h FIEE TN 102 FA52 2540 ( x200)
Fig. 3 The effect of different concentrations of PB3A on morphological changes of 102 cells after 24,48 ,72 h ( x200)

48 h 72 h

E 4 40 ng/mL PB3A {EfH 24.48.72 h J5 L02 YHBEFASF /L ( x200)
Fig. 4 The effect of 40pg/mL of PB3A on morphological changes of LO2 cells after 24,48 72 h ( x200)

X BEZH Control
- ® k .

X BEZH Control
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2.5 PB3A XAHE HepG-2 ZHAERE T K250

R T S ST PB3A BT R AR B A
S5W®T1-A%, A FITC-Annexin V F1 PT X 4L {43k
FE AT HepG2 M T, 4l AR /3B 8w,
YA AR 2 A ) 3 R TR G T OR TR A R
2.2% .0. 8% , Z&id ARV FE () PB3A (20,4080
pg/mL) 140 we/mL BT ( BHAEXT REEH ) T it 24
h G, TR %N 11. 8% . 26. 6% . 37. 8% F
47.6% , FITC-Annexin V BHYE 4 RE PB3A ¥ B 1
RG22 S x AR PR TR 4. 2% F L, 40 A Y
TRAMRIEZE R (P <0.01) , fi e W S 245 1 4k 2L
PR T3 (37, 8% ) 23 55 BH M X BEZH I 40
(47.6% ) AT 2, ARSLEZE R B & 25 W)k
FEREE AN, 24551 T 2H (% 5 09 0 0 30 o T SR ] g 4
K (P<0.01),
2.6 PB3A Xt L02 AT HISNT

PRI PB3A (W35 3R 5% 102 it 24 h
J& L 2B AR A i R AT T SR R G B O T 2 5 )
H2% 1. 1% o 283 AN Ak B i PB3A (20,4080
pg/mL) F1 40 wg/mL [JIEA T 150 24 h, J5 254 H
HAPET SR A5k 7. 1% 9. 1% 18. 5% F124. 1% ,
FITC-Annexin V FHM:Z0 O Fifi PB3A ¥ B2 (138 i iy 48
2, 55X HRAL (3. 8% ) A L, 40 i F A U T % g 25 4
(P <0.05), fem W E 254 T i M3 5 H M
XTHEZH T3 (24, 1% ) ML Z R A B EM (P <
0.05) ., ASLEESREKYIHEE PB3A Flm AR, 2
YT I R TR R (P <0.01)

3 WS

JHF 9 5 A AT SRR B L e L A R e R
— IR TR PR R I (B AE AR ) (2014 ) 7
718 12013 A A BRIREAT FE A B R R BE T2 191 e
AT HR B A — R, e e
(9T A RCRIBE T 191 3k 30 i 58 102 PR Y
KA SRR A N R A, T MR KB
AT TR A0 8 3% 6 e oA 240 L 17 68 1 48 B G
TP 250 , (A5 12 G4k 7 R B i 32 B BR
2 o VEZ BTN B 1 P A g v 43 B Ak 2
FEAA TR LS.

ARSI SR HepG-2 #l L-02 40 A, R H] MTT
AR [ B2 11 PB3A X HepG-2 1 L-02 41 i 1%
B PR TR RZ I, & B PB3A X} HepG-2 4l a5 i 3%
AR SE BRI A A L OF S I (R A I BEAR P . 10 g/

mL () PB3A EH 24 h B2 #F L-02 40l A= K, (H B
& PB3A ¥k B i It = JFAE B[] A9 ZE 4, PB3A X}
HepG-2 I L-02 4 fd iy il £ FH 3G 58 . AL G 25
ATLLA 25 B E) Be PB3A /E T HepG-2 4 i 11y
ICs, fH B B AIK F 102 40 8 ICy, fH. X & B 9
HepG-2 4%t PB3A UK LU 1E & L-02 41 ifd 5 o

MIE 252 LB [F) e B 1Y) PB3A 4 ] HepG-2
A L-02 4 AS [ s E] B S, R 40 6 ) T 265 A A
b, 102 2 e 4 A% /0N, 5 T 161 40 1 4 2, 24 A% )
Pl HH I3 22 28 O 25 4, AT T A 0 I i 4 24 4 L 7Y
FIARMLIE T 25, HepG-2 40 Jifd H B2 07 41 g 384 22,
20 it A3 RSN B INAR: |5 T Rl A0 B 0 8 O AR S
S 4n ANMREIARZE /N, LA AN AL LT e ik 5% . BEE AR
FEIEH ] (4 2E 4 F PB3A e J3 (3 i, HepG-2 i1 L-02
YL AR T A2 R TE A

AAFFE R A Annexin V/PL 4L (6346 PB3A
XEASEI R A M98 T-/E o Annexin V 45 & 7640l
R TEAE A P8 T 048 7R oMLK TS BE ( Propidium To-
dide, PI) F= % H]F-45 7R 41 MRS i) 52 487 , RLHRE An-
nexin V 5 PIZ5G(dF AT DAAS DU 5300 0 T 4 i
WSR2 PR A0 20 i A E Y AR, AR o 4
S5, PB3A VEF 9 HepG-2 F1% T 102 4 it 24h
Jo B PB3A VR BE 1G22 40 B R T AR Y, SR
HsibE . MR- AT LA 2] PB3A 55 102 41 iy
R TR A I W, (R L P 3 AT w01 08 T s 3R T
4200 i, A1 700 2 2 1) R 3 A B 2% 5% (20,40 pg/
mL) . [ PB3A 355 HepG-2 H1 102 41 fifg (1)
WIUH T A HLHR, HepG-2 4 09 8 T- R B | K F
LO2 ZH L8 T3

MTT SE565 P/ T2 52 3 245 S 2 B, PB3A #E (R 51
X HepG-2 41 i H A #0105 S T4 1, 5 102
A AH e HepG-2 2 g X+ PB3A ) 0% Mk 45 75
PB3A (134 58 0 il B H nl B8 5 175 Al M 98 145 ¢,
{5 SR T 0 43 FHLHI v R TE R T i — 2
TEAMIGE . AT Sy PB3A H a1 R AT
Kt —2E R PB3A (5T PR AE I HLER L T 5256
S
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