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Abstract

AIM: To investigate the effects of plumbagin on
leptin-induced apoptosis and expression of apop-
tosis-related protein in human hepatic satellite
cells (HSC-LX2) and to explore the anti-fibrotic
mechanism of plumbagin.

METHODS: After HSC-LX2 cells were cultured
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in vitro, stimulated with leptin for 24 h, and
treated with different concentrations of plumba-
gin for 24 h, cell apoptosis was detected by flow
cytometry; cell ultrastructure was observed by
transmission electron microscopy; and the pro-
tein expression of P53, Bax, and Bcl-2 was deter-
mined by immunocytochemistry.

RESULTS: HSC-LX2 cells were divided into 6
groups: untreated cells (blank control group),
those treated with 100 pg/L leptin (leptin con-
trol group), those treated with both leptin and
colchicin (colchicin group), those treated with
both leptin and 2, 8 or 16 umol/L plumbagin (2,
8, 16 umol/L plumbagin group). The apoptosis
rate of HSC-LX2 cells was significantly increased
in plumbagin groups. The apoptosis rates of
cells treated with 8 or 16 umol/L plumbagin or
colchicine were significantly higher than those of
the blank control group and leptin group (5.21%
+0.41%, 8.10% £ 0.63%, 10.1% = 1.08% vs 1.40% *
0.13%, 2.85% + 0.21%, all P < 0.01). Transmission
electron microscopy revealed varying degrees
of apoptosis in the leptin group or plumbagin
groups. Immunocytochemistry analysis showed
that the protein expression levels of P53 and
Bax were higher and that of Bcl-2 was lower in
plumbagin groups than in the leptin group (Bax:
85.24 +1.08, 86.35 + 1.12, 91.13 + 1.13 vs 56.63 +
0.94; P53: 25.32 + 0.6, 38.14 + 0.71, 41.19 + 0.72 vs
19.25 + 0.46; Bcl-2: 32.12 £ 0.43, 27.71 £ 0.38, 21.46
+0.46 vs 44.51 + 0.56, all P < 0.05 or 0.01).

CONCLUSION: Plumbagin can significantly ac-
celerate leptin-induced apoptosis of HSC-LX2
cells possibly by up-regulating P53 and Bax ex-
pression and down-regulating Bcl-2 expression.

Key Words: Plumbagin; Hepatic stellate cells; Apop-
tosis; P53; Bax; Bcl-2
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#FHSCH T, X2
SRR e 6 1R

ERANMN 2R HRHSC-LX28 T B A8 £ &
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HUH] .

Fik RSN EIRHSC-LX2, 2 4 4 A FJUA:
Z TR, Leptin®T B4, A KALRL,
2. 8. 16 umol/L & feFFARLE. & 4 #1324 h,
B min ki E 24 his, BB R X a8 L
Annexin/PIXUE 7 4] 4m fL 8 T, 54457
MEHSC-LX2A T=HEF T, Limmsik
A MHSC-LX2A = A Fps3. Bax. Bcl-2
88 G £k

R mRAXRKERE T, 9 ARMER
HSC-LX2 24 h, HSCA T XA B3 /m, G it
8. 16 umol/LAFeAkKALBRLHS CH
TEHREZTEOBAFLeptintt &
28(5.21%40.41%, 8.10%0.63%, 10.1% =+
1.08% vs 1.40%+0.13%, 2.85%+0.21%, 3%
P<0.01). HH B4R, RO BAMICTE S
AW, mRORE. AR TR, BRI dm e B AW,
FERH Y, M A EMAEREL; HpaT Y
EI @I FH SRR AR E A T, 1k
RN, BRI R, BRRRYE, AR B ILK
TERA, MG R E R A, T IBKEL, @
fE EmMAEE K. BRALNFLERI R,
% Leptin] # G HSC-LX2J0 /R 1 & ik b F#)
Bax. Bcl-2. P53, TV Beiiz & &85, 4
B itJHE2. 8. 16 umol/L-F s, HSC-LX2
128 = A HBax. P33EG AR LA RIS,
A=A FBcl-2% & ki B E 4K, 5 Leptindl
Bk, £ F3HA %t FE L (Bax: 8524+
1.08, 86.354+1.12, 91.13 £ 1.13 vs 56.63+0.94;
P53: 25.3240.6, 38.14+0.71, 41.194+0.72 vs
19.25+0.46; Bel-2: 32.12+0.43, 27.71+0.38,
21.46+0.46 vs 44.51 £0.56, P<0.053%.0.01).

5 Gt 95 3t EAL e HS C-LX2 A
T, ZATHSC-LX2A —#HuH T4k 5 _EAPS3.
Bax& & & ik #» FifBcl-2% &G A £.

xH18: BEfER; FFERMM; @A T; P53;
Bax; Bcl-2
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03I
JH T 2 A0 2 T8 BT 5 088 1) — KR, THE AR AR
41l i (hepatic stellate cell, HSC)/& 2 5T 4F 4tk

bR A M, L A R I A A R
HLHI RO BT, FHIHS CHE 5, o S AL T
SEPUET YA R KA S AE
HSCHR T2 Z P TR IR, Blinser- sz 4k,
Fas/FasL, P53, caspasesfliBax/Bcl-25jik. Hrp
Bcl-2 55 s 03 A0 20 M 98 17 1) 5 DR 48 i i
HERRELEMMEH, JEHIX—ZKE AR
PR A Bel-2MIBax, J3 il I T4 R 2 adf A
F. A4EPH R (plumbagin) 2 FIAEFH I 25 BEIE
55, MFE) E e BRI — Rl 71 25 AL
W), BAT 24 REE T, AREPUREE L. bt
AT PUBEEE . ARUERT I R L A A
FEXFCCLATEUKR B SBT3 ik 1 F 7,
FFEFHER AR 4N B B HIHS C-To 4l g (A1 4 48, #1
il Ak AR K IR -B LR o= 3 LBh B 1 ek 10
AHTFTLLHS C-LX 241 g A AR AN, 9120 R}
FAEFHE I A TEPHER X HS C-L X240 o 8 T2 11
5o, MHSC-LX248 T2 AH ¢ 8 [ 30k A B R A
FIASRIFRN TEN R i XA ALl 1N IR

1 SRIASE

1.1 A4 A AR 40 MR (HS C-LX2), Hiili
T S 2 O s 2 s B R0 3R 4. A T IR
(lot: 20071028) F Sigma’y w], I — LV ikl
(DMSO)¥i#, Brik0.1 mol/LAi& &, T-20 °C
{#47; B4 9% E(Leptin, Protech/A ], #it5:
8110060R); DMEM(Gibco, Cat No. 12800-056);
&2 s (Hyclone, b5 : NTMO0136); # /KAl
BR(PE AR 29k A 7], #6552 070205); Annexin
V-PEAH i I 1R W 7 6 26 E B DA | AR
FPTPS3. Bax g SR RPi-Bel-2% i fE
Pifk, ¥ 5 Santa Cruz/A 7 7= 5 A 2L
SPIk AL, DAB Wi G4, W B s e 14
R H]. CO,K: 74 (3 F Thermo, Model 311);
A VR B O HL( B e = B AER ), TGL-
16G-A); AHZ 5] & W B (15 [ Zeiss, XD-1017Y);
fiff b5 A% (3% [E Thermo, Model 450).

12 7%

1.2.1 fmpessde: ARG EAR(HSC-LX2), &
T 100 mL/LAG A 1035 1) S FED ME MBS 7R,
37 'C, 50 mL/L CO5F FHEFE, BaR4l, 14l
Jif 5L B R EUROIR N, 2.5 o/LIBEER T AL,
3-4 dfEARTIK, 421 0 2464%, RS E 2 ¥R
BUEK 4 e b kAT

1.2.2 2 4A R AP 25 [N A In 5100 mL/L
Jif A I35 B S BED M E MBS 3%, Leptinif
Z: 7E77100 mL/LAG - 1L 1 = DM E M 5%
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AZ] 1 Annexin V-FITCREZSEMLAHSC- w48 £ B &
- X2/, A: 25 EHIXTIEZE; B: LeptinXf I/ Sugie%‘i@iii)b#h
9; C: BMOKAIMRA; D: (FEFHER2 pmol/  FEATR, A9 @
— i 12 A =
& L4, E: EI7EPHES pmol/L4L; F: EI7EF} g’j ft%fifp
16 pmol/L4. AR R T A
= P16 umol L S LEN T T
J{;‘ Sandur ¥ #F 7 &
i B 3L T # 38 5T 4
FITC FITC FITC #HINF-kBif % ik
D81 1 7 2 Fg] 2 BB AER.
= a
4

FITC FITC

W INLeptin(1 000 pg/L), £ )% 4100 pg/L;
Leptin5 25 A [ it il BE IR 401, BK/K A4 :
Leptin5 BKKANGK, 2 76.25 mg/L; 25441
PELeptinfl J A1 36 mE FnA (e PHEE, K. Hs
et B Z 53 ) 2. 8+ 16 umol/L.

1.2.3 A X g8 AL Annexin V-PE/7-AADM 3§ &, 3%
A M HSC-LX249 8 T 2L #2040 fo#K Annexin
V-FITCH T4 7 6 0t B4, & 41LAPBS
VRS LK, R AGS, INANEFR, A, &
Ly, IIA195 uL Annexin V-FITC4: & 241
Jfd, TIN5 uL Annexin V-FITC, ¥£%]. IIA190
uL Annexin V-FITC4; Gl F a4, FFIMA1L0
uL PIVEAT, B R g =X i (SRS o 12 2, 4
Flow max 2. 44T H s Ab FH.

1.2.4 F4 8 EHSCAR R LE M L4 %)
WA, 29Wrhnadl, AeE AT, JLEE24 h, W
P02 3%, IAN100 mL/LA- I3 F & H 100
uLTEE, LR 2 RAME Q& H, A
1 mm* 2647 K/ NI 1) 35008 RO N3G 24 °C
T TR12.5% 13 1 1] 72, 281 % DU S A0k 1 ] e
P [ 3 I, TSRS B A2 7K, IS IR
L AE0.5 pwm D) B, I O At S R A R
ety JEM-1200EXRE S BT %%, 411
1.2.5 %% tmfaAe 5 55 P53, Bax. Bel-2497%
G Rk B IR IIHS C-LX2H] 4100 mL/L
Jits A 37 DM E Ml -T 80 05 3% 7 (1 6fL ks
FEM, 24 hiG A G REfR R S, o dl. Tl
WL 255 a3t E 24 ha B s B B T
B b, 4% 2 TR E, 3% H0d %1k
LUK, YU R, My E S, IR INPS3.
Bax. Bel-2—Hi. ZHUalil & fE AT K.
R, BE ISR, AN T v A i SRR ) e i
FHEATHRAE, I 5Tl B4 e 1Al (5 P53
Bax. Bcl-25RIARHYESN . 45 B brvE: BHIE
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1000
FITC

5 AR B O, T TN . SRR
i |, iz FHHPIAS-1000 /=53 B 5 8 € s 22 ] S0y
BT R G4 Ll 5 By, AZHHSC P53, Bax.
Bel-2 FH 1 41 kA7 2 ik B 43 #, sk BEATLAS: I
4TS R ARG B, VPR

it Z A FE N SPSS10.08 34T Gt 2

AbFE, T EERHA K Hmean + SDE 7, K H] B A

BITEIT.

2 BR

2.1 AKX @A Annexin V-FITC% A4 M 4a At
B SRR LR, LeptinZHHSCHT-H T
(P>0.05), H{eSHEAEFHSC-LX2 24 h, HSC
TIZRBR S, by w4 R P24 HS C-
L X240 Jf 0 T2 22 35 B W 0 oy, 22 S AT B 3
(P<0.05, K1, 1).

2.2 G iSHELATHS C-LX2 48 fe A8 i 25 #y 04 % v
HBE R, 28 0 TR AL 40 B ASTE M, 40, 1%
JEE e, 5T P 4 B s I, Sy, di i
KN EER2A, B); F1eHES pmol/L41 AJ I
D BRI AN VE 22 AN [ R B A T4 i, G
A MARFAAR /N, ALY %, BT, s
PR 2500, g M A% G to i [ 4, w] A% 2L,
40 o 2 TH 2R BV O (K12€, D).

2.3 it AHSCH = A B Bax. Bel-2.
D337 8 AW # ot ZLeptinfll i, HSCH A %
ik/bEBax. Bel-2. P53, ] W/ E LG
Wik, 22 4P 8+ 16 pmol/LFTis, HSC-
LX2{EH T H K Bax. P53 AXKIEH BT, Fit
JHT- LR Bel-24 (KA W 3% PRIG, S LeptinZlAH
th, =R gt B X @P<0.01, K2).

3 e
HSCERT A i fb BERE P OB E T, 2 FF AT 4EfL
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WA # 5 5 % 1 RAABFENETRENHSC-LX2 AT RN

AR ET R
i it gm je A A
- [T AT AT 4L,
B A A LIRIE. K
£ AR @ it
B xR A Rtk
4h3EJRHSC-LX2
AT AA T Ak
B AA NG TR,
VARt B A 4F
AR R AU

2 BLIGEHSC-LXBSTEBEE. A: HHRZH® : 3 800);
B: AMEZH® = 5900); C: FIAEFHIES pmol/LZH(1 : 3 800); D:
EIFEPHES pmol/LZH(1 ¢ 5 900).

I 41 a4 i (extracellular matrix, ECM) %5 &)
FEORYELN M, RTINS AT 4
WORBEAE Tk D ORI HS CHURE, T T2 /g
WA HS CHU i I d 1 B3R A%. AE 25l DRI
~, #IEHSCH U AL 3958, & OF ik
EMECM, 4L 5 KHSCH P Flria: — it
[E] 2 R A, o] BRI TR R SRR
B R B, AT R A K S, TS AT
HSCyd/b Bl i i T £, i A R 28 1 AL,
TG RHS Cob AT R R X —J7,
HSCI 9l A% 41 5 S5 (1 23 Wb koD, 3B AN |2V
T 70 5 400 L 28 T A B, 8 0 ) 0 i o 50N I
PN R L) 40 1R BT A, AR 2D 5 R O 5 ) ¢
RERIE, e P ELARRNSE BRiS L HS CIY T 38 53
7T, G IRTHS C 2334 1 <6 Jes S 1 )
I1(tissue inhibitors of matrix metalloproteinase-1,
TIMP-1)H] 5 B, ffRR T 0] e Ji B M Fra i,
IR D I P i, D A A . DA, 5
WHIHSCI T2 AP LT dedb i 7 (R B B R ), T
TEAT R A AL R B E S B AL B0
WIS PEDNA P D) i & A K — b EBh 4 se T
REARUCL S A R SR T AN RS A de i
125, At AT DATR] I S ik 40 i 5P 52 2 4, &l g S
A0 AR IR SR, A0 S G 0 ) e AR, PR T
EX:pIADE S

(mean £SD, n = 4)

bzl YRIRAT (%)
TENIRA 1.40+0.13
LeptinXY9RH 2.85+0.21
RO 10.10+1.08°
BEAER2 pmol/L 3.07+0.30
B1ES8ES umol/L 5.21+0.41°
B1ES8816 umol/L 8.10+0.63"

°P<0.01 vs Leptin}yiB4E.

MBI T- 22 PR, X —d 2z L
G i e U 7 W = S T I E O N AR T e
IR Bax I T30 L R B e 1- 28 A 4 15 40 i i 12
KREYT PS3NEFIAZ N IR IR R 1, At
AP T EAER: (DFEARA B el-28 H &
IEFHNEILIRE; ()i Bax LR 5%, Ml
Jitl P Bax & [ [ 3KIE, FBcl-2/Bax i [ L]
MAESEAN T, (3)I5EFas. FasLIEKRIL,
M B B8R (K Fas/Fas LA 5 4% 363845, Apri-
gliano: " I7E B 5 (1) 5256 R I, FEHS CHGT )G
Fas/FasLZ& ik 1, Bel-2F1Bel-x LI #5% T [ f
PS3FER I RMEEHSCI T,

EAESRE TS RES R, S8 T
WHEVERA O, RIFHTHEOE. W W
2, IR . O TLIR A DL R e P AR R A6
REU PLAR 2 B 2 A S R O e A
PUFAFAEAAE R, BAEPERE M) AT 2
BIGEE Ry, EAT AR SR TS AR L, B DU
SE A PHR T e PR I i 2 D 5 L
AT Th 3% B 59 40— 2. (A PR & — P/
TR EY, iR g, a1k
C HgOs, AHXS 731 it 4 188.18, b2 iy 22
5-FEHE-2-HJE-1, 425l (5-hydroxy-2-methyl-1,
4-naphthoquinone). W77 &I, FI4ESHE B A BT
BgRE . Pide. P, PiEESZMIERM. B
TR AT 5 22 W P22 X 22 i g 41 il 22 e
PR, Sugie PNl sh S i mr T, £
PP IR AT S 25 R A A 2R e K 1N i
JipoeE; Sandur®E7 5T 2 L AT A i 40 HIN -
wBIE B IA BIHTIRAE . SrinivasZEPIFST T A
WHHEES FE A MME-18078 1, HuREHL
-5 e P BI040 8 T PR A A I R
Pk, AL AL TR, SIEME-18041 fLyd 1,
1M HME-18041 M i 1= 5 (4 {6 f 22 5L 1IEAH
SN AU T AR I 46 P CCLTEUR

www.wjgnet.com



Fi Y, F. OESEN AFTE2RMIEE T MEREBRIAFIN 353
W R
R A H7 BT,
st T i I AT A 4
4R P53 Bax Bcl-2 A — 6
- BB AL
Leptin3YiRH 19.25+0.46 56.63 +0.94 44.51 +0.56
B1ESE§2 umol/L 25.32 +0.68° 85.24 +1.08° 32.12 +0.43"
B1ESEES pmol/L 38.14+0.71° 86.35+1.12° 27.71+0.38"
B7ESEE16 umol/L 41.19+0.72° 91.13+£1.13° 21.46 +0.46"

°P<0.05, °P<0.01 vs LeptinXJIB4A.

RS M B 0 A A A FE Y, e PR AR S
AT DLW B IHIHS C-T6 4N fu (851>, A szt
FER I SEHG AT WL AL TR (8 16 pmol/L)FE
FIHSC 24 hJGHSCRZIETH 2%, Jeta e, 4
RGO 46, R, EUR TSR, W
%G BRSO T AT s AT, SRR
e PHIRE 24 h)E, T MHSCRE M. &
W A PHER A BE RS AL I HS CYE T, T HSCH = 1
TR e eI P A RN R R SR S B
Z AR BN A G HR S FHSCR T A
PRHL AR I A AEPFBR RT BA S A
HSCH'P53. BaxHE KL, NilBcl-28HKIA,
R ARSI B I e #EP53 . Bax i HARIAF
K. Jaiswal 5550 /N U G £1 4k REAN i 52 vh &
I, AP 15 5 R R RO R 1
FIHIFI(CD KI)-P2 1A, 38715 40 i J&) 3 BH i
FS-Gy/M Y.

A0 A TR LEIAE 2 S A%, H T AR
W HSCHI I A T DIN LI AR 76 A0 T, I
NS AP BRATHSC s i, K B Tk —25
TR EAAE TR H S CHETE S M T 143 B,
FHAPUF LT 4 va T 2 HLHT 10 S

B BT BEHAKRF R PO SERET
FEAR TR P T0 K A A5 8.

4  BEXE

1 Bk S AR, e ETITEREST
BT LT IR, HEFAE AL 45 2000;
17:1745-1748

SRR TR, E 2GR 2003; 19: 622-626

3 DEEREL B0k MERAINER A v M kA
UL HE5AE AL 2005; 13: 671-674

4 Panasiuk A, Dzieciol ], Panasiuk B, Prokopowicz D.
Expression of p53, Bax and Bcl-2 proteins in hepa-
tocytes in non-alcoholic fatty liver disease. World |
Gastroenterol 2006; 12: 6198-6202

a-2a TR KU H A bl - 25 K ZR A2 M

S AEFAE NTHAEZRE 2009; 17: 3237-3240
6 Krishnaswamy M, Purushothaman KK. Plumbagin:
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725-726
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4 2005; 28: 50-52
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