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Abstract

AIM: To observe the effects of the plumbago
-containing serum on proliferation, apoptosis
and cell cycle of the rat hepatic stellate cells
(HSC-T6) so as to explore the plumbago’s anti-
hepatic fibrosis effects and its mechanism.

METHODS: Plumbago-containing serum was
obtained by intragastric administration to the SD
rats with plumbago decoction. HSC-T6 was incu-
bated at different concentrations of the plumbago
-containing serum. The colchicine and Fufang
compound biejia containing serum were used as
positive control group. MTT were applied to mea-
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sure the HSC-T6 proliferation and flow cytometry
to measure the cell apoptosis, and the percentage
of DNA content in different groups.

RESULTS: Compared with blank group, all the
plumbago-containing serum groups had a sig-
nificantly higher proliferation inhibition rate and
apoptosis rate (P < 0.01). When the plumbago-
containing serum concentration was increased,
proliferation inhibition rate and apoptosis rate to
HSC-T6 reached the highest. Its action intensity
was the same as compound biejia but stronger
than that of Colchicine’s. Cell percentage in
G,/M phase had no significant change in each
group. Compared with blank control group, the
cell percentage in G,/G, phase was significantly
increased and significantly decreased in S phase
in all plumbago -containing serum groups,
(55.23% * 2.83%, 52.60% * 2.26%, 48.75% + 1.37%
vs 44.08% + 1.41%, all P < 0.01; 31.47% + 1.26%,
34.14% +1.17%,40.28% +1.62% vs 47.36% +1.35%,
all P < 0.01). When the plumbago-containing
serum concentration was decreased, the cell
percentage was significantly decreased in G,/ G,
phase and significantly decreased in S phase.
Compared with colchicine group at the same se-
rum concentration, the cell percentage was signif-
icantly increased in G,/ G, phase and significantly
decreased in S phase in all plumbago-containing
serum groups, compared with compound biejia
group, but there was no significant difference.

CONCLUSION: The plumbago-containing se-
rum can inhibit the proliferation and induce
apoptosis to HSC-T6, in a dose-dependent man-
ner. Its action intensity is the same as compound
biejia but stronger than that of Colchicine’s. The
possible mechanism to inhibit the proliferation
of HSC-T6 may be related with HSC-T6’s stag-
nation in G,/G, phase due to plumbago’s action
to prevent HSC-T6 to pass G,/S checkpoint.

Key Words: Plumbago zeylanica; Hepatic stellate
cells; Cells proliferation; Apoptosis; Cell cycle
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w4 g PR, 77 T S0 5B e J% 2 ), HFJ 4
[ & HF & & AL

wy 3% AT A, A
HF 8 B, %97,
HEFHRAT
B, A2iE A Ak,
AREFH LR
097697 ik,
P E P2 st
HF &9 B4 TR b5 A=
TR KA
N WA
5l A E A F
BT iE R

B WG T4 2 d b R RAT 2K 2w
FL(HSC-T6)¥g 78 . A T m e B B 69 %vm, K
Wt E LTI £F S AL a9 HE R B EALA).

Fik: SDXEAR G RRER (K. P
DR F), BUTA S d ik, A2 i R RRE
(50. 100, 200 mL/L)%#8%5 K RHSC-T6%
FH.RITAIBLA, H A KA S G
AT B A 2h ik A AT R4 M G A4
FKAMTTI & k4 m & 24AHSC-T6#938 74 A
X 2 B AU ) 2 BB T B & 2a B R IDN A4~
G k.

SR HSC-Tew b4 thmik b waa
YoEk, WA R A T RN B S, A
BEMEF(P<0.01); FFHEHOFRENG
BF, HSC-T6#g 4 & . A T R AR #3IE 5%, &
H R R 3G A A B T AR
& TAKANBRIL(P<0.01), 5 & 7 & F A R
A Y, ZHG/MBME SRR
L. HSC-T6 @ -4 th ik &m 5 = G4k
3, Go/G H 6 a0 i & 4 Ye B .38 5(55.23%
+2.83%, 52.60%+2.26%, 48.75%+1.37%
vs 44.08%+1.41%, 3P<0.01). SHmiEE
SRR R EAK(31.47%+£1.26%, 34.14%+
1.17%, 40.28% =+ 1.62% vs 47.36% +1.35%, ¥
P<0.01). 5F B4 25 5 R TF 5B, G)/G 49
R0 E YR H T, SHIm AL E o YhiR Hr g
2. Rl —FRET, 5P, &t
FHH GG, 28 i B 5 YA 4K 3 (P<0.01),
SHI4m e | o YLl RAAK; M5 B P RAT
RAAT R EMWEF.

it At IHA A T I HIHSC-T63E 74,
H AT, BAER AR A ZRBE. et
£ 25 o i A I HS C-T63% 78 69 AL 7T 4t £ 4%
HSC-T6%m e, ) a4 i T Gy/G, A, [k Hadad
G/S*F.

RERF: AR AT EARGAE; SR M EE; AT 4000
A

TRIE, T, KRR, TRy BIERE BN, he, NEE. B
TERNWAS2RMIRIZE. BCRMBIREHNEIN. BFRE
NBIZE 2009; 17(12): 11711177
http://www.wjgnet.com/1009-3079/17/1171.asp

03I
JT 45 44t (hepatic fibrosis, HF) & 22 {8 4 JT-993 99
175 R ) 3L Rl BEFE A, FLuE— 20 R R T K

0 K 2R T BUH P &5 45 4123 75 38 28 1 B Y 5K
U 40 pf AL I (extracellular matrix, ECM)id &
DURA R B R R, S ML 18 k5340 1) = 3 ik
1653 NP LUTFIRECMIE A 538U e, |
B, 2FATS a A 8, HEAL R4 i (hepatic stellate
cell, HSC) 34 A= RS0, AHF R AE B O3y,
JEHFE B AN 25 SR, e 5 HS CHE—25
FEAC N WU T 440, Ji5 & ] K= A IEC MR
F, MECMT KR, S & S B THFE &Y.

THSCHEZEHR], DIHSCAE A 540 i,
FE T A SN FASE AL 0 8 B 1 HLHF 294, W
FUICAE FHLA AT 2R S ARSI R H
AR s S MR ED RN K RHSCR
HSC-T6fE BT AR, HF50) Pis = 25 A
FIAEPHEPTHF/E .

O 2 7 BoR, AP o AT
(R13A 7 RS B HE (25 B4R D) Al i HtHEAE
JE A T8 ek I H S C 3% PE Se L e 2 4 S 2
JISH'S C (14 384 FE AN 12 (1 EL AR 0 ST ? A
WFFER M T T LG 0k 42 1 48 11 24 ) 100 775 6
HSC-TOH4FE 152, Ui =4 A I 4n g 1 K
A0 R NI Ay A6 F 1R I A I FH B4 5 502 56
gl

1 SRIASE

1.1 ## 5% 2 Sprague Dawley(f##RSD) K il 24
HMERERF, R FTEE200-230 g, WA SEER SN
YA [sexk(#)2006-0001]. HSC-T641 il i
g R 2 O T ST AR B B B B . B
AeFHE BT P 2 e FE B 24 )0 DY F BRI e i
(MTT) S AL S EE(PT) ok 36 [E Sigma 28 7] 7 .
1.2 7k

1.2.1 a5 &m T AR EH): (1)H] 55 25055
(B 53 4 FESD R BB AL 23 A 1F 5 L %
IRALAZ). AfeSH R, Fe ANFIEREE 4B,
C. D4l). B/KANGRAE S 41(E4]). 5277 ¥ Kk
JIF R HE B 4L(FA), JLodl. B4l . REAREA R
(R 8 2 IROSCHR[10] 7732, ()40 o4 K )4k
Iy ZSMHS C-Todl il e Fh N5 5858, LAALA
PR, S UL B R BUILIE RS MAL B. C.
D. E. FIL6 R4, B R4 3% TAER T II& 2
MW E(50. 100, 200 mL/LI)E 245 1MLiE) 7 A
3NN BN SN AL. B) S A4 M AR
IR AZH: RIS /N (7750 mL/LIE & K i
IM3): 10 pLIE% K BRI +190 uL DMEM; 1
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WL/ (5100 mL/LIEH K RE): 20 pLiE
WK BUMIE+180 uL DMEM; i /N (75200
mL/L K S35 40 pLiE%® KB LE+160 uL
DMEM. B. C. D. E. F4LI& KB NA
(1) A R ) [ A 4.

1.2.2 &R HMHEF Hik ey & (1)EESTK
ROBIR 25 K e FHR 2590 gi2ifl20 min(ZK
RIEAM2 em). B G SOH SCKRT30 min,
AEI30 min/G I EGT. K uEd L b R
QUL W3R HIR S, HSCKIESE, IR A
120 mL, S 40.75 kg/L, Hl sk FE E e}
JKHIF, B UKFEAC 4 . AP 12 B SR A R 1k
R (AR bR s == 304, BIT7.5
g/kg). (2)FKAKANBRIE S 2535 1 ) % RK KA Bk
TBIT TR 4EAE, (60 k)i H = A1 mg, K
BRI A A BN T 53045 (B10.25 mg/kg).
A0 FH I DL ZE TR 7K 1 25 7580025 /L. (3)& i
e PRI HE S 29I % BT BRI
18 A (60 kg)H HIH K6 g, 0.1 g/kg, K&
H N E 56515 g/kg). FIPAZEIRK
WAL, A1 mL2yrh & 2T T 0.15 g
S MFNEIERE, S CER[11]773%, PG R &
H R R

1.2.3 # F 225 DL ES413 LU N 25 S
(I I3 % B2 LA B R K HE ). WEE B8
1 mL/100 g i, & R H 21K, [A1F§12 h, 1EL:
#5443 4

1.2.4 #RAKREA LI RIRE P51 BRI GE
IR AEfr AN2EK12 h), 10 g/LJRE EE Z44(0.35
mL/100 g)iE R, I8 BRI, 23 T e
4 h, 3000 r/min{2.Lr15 min, 3B I3, [F)40 10375
AHVE, K525 2H I35 FH 56 °C /K K 3% 30 min, DAKR
Z R REAEAE R AR WS TR BT, A 0.22 pm T
FLIERERL DERR T, B -20°C UKAR A7 45 F U,

1.2.5 JAMTT I & k4 M HSC-T6 89 34 74 A%y
BB TR et al"R R, FARPIRIR: (DfF
HSC-To4 il b KRl i)z )5, 2.5 g/l
FIRE AL, P 2 TCR 96 LA Y, 41 il 2
FELI NS X 10°AN/L, BEFL A 41 i 3200 L,
AREERESE (2)7E37°C . 50 mL/L CO,BEI-4H 3%
7524 hm, INNTEILE DM EME; 788 (541200
pL)E57%24 h, M40 [F2 A0 TR 3) 5 -
. A AL SR 5 A BRI AR R TAEW. 7

B, BFFLINAMTT %920 uL. 37°C4k&845974 h
Je, N2 B, BELINADMSO 200 pL, =

www.wjgnet.com

HR, R P e w505 (5) B FR A (%
K H570 nm, Z LK N450 nm)dll e R34 41
MAME, B3R (6)F% LA R A 2Tk 540 i =
(inhibition rate, IR): i 2 = (1-SCE0 2 FIA(H
/%o IR ZH T4 A1) X 100%!).
1.2.6 A 20 e A A 2 fe ) 2 & R HIDN A
A% MXTTVES 2% SCk[16-17], BARD B
N (DB EAE K IRHS C-ToAN i, R 1k
Ji 2% A AR . 2 O R AN 2 (2000 r/min,
5 min), %50 mL/LIA ML FDMEME; 77
B 1 X TOAN/L B (¥ 40 Bk, LAREAL2 mLff)
BT 6L RN . Q) K6l TR A4
W34, 4637°CL 50 mL/L COB -4 h 1555
24 h. 3)FFIHE IR, S LIRS0 A 4 2R I
AN TAEW. B A\ 40 B IR i gk 2215 9548 h.
(HEEFREE WG, T HTERG I AL, £ et f .
B (2000 t/min, Smin)), HIPBSHLE
ALK, 203 PBS, FHXFHPBS 4RI 4l
L. IIAPKA 9700 mL/L ZBESEAT 40 Mo [ 2, R
A), AE OGSO, 4CE R, (5)37 2700 mL/LZ
W e, LIPBSYEE AN 27k, JHF 4192905 mLIK)
PB ST 2 T R4~ In AT 240 ik 511
RnaseA (&K% 450 mg/L). 7E37°CiH4k1 h)s, I
NARFIPI(ZIKE 50 mg/L), T-4°CYtt1 him, b
Al AR . (6)EE picsx13it 40 iy L3k
FEW5E, 43 AT 40 B A9 1 55 4 S 40 B 1 i 340 17
BT A I ) A I AH I DN AT B
T, AEEDNAF IEI/DNAG BT I(GY/G,
). DNAG IS DNAG R (G, )
J oy FIAMIDN AR T 40 & 5. DV s T30t
4885514 nmP KU, BHKTIE F 4620 nm
K ImgE Fr. B bR AL 52 10 000441 .
E TR N REFD50-601 41 H.

St F A HHEIEY Limean+ SDE K.
B b HE R I PEMS3. 1 4844, 2 MREA LR
gk . LAP<0.05 4 Giit24 22 5.

2 BR

2.1 Bl E BB T & i min At KR A
£ E BT FHSC-T64N Y 1E H I3 ) # 41
(A0 BT, A Fw, TEAZFE HAOK,
SEAEM, R, 208, Pretkir(E1A). Bk
P& 29 i35 415 1E 5 s o BALAE LG, 40
RIEING D, AW Z B A e, Ho 40 B AR
AN, ARAGEAR, o] WRER BN LR, Bt
JePE S, HLBEAE P RE ) N & 259

Wi £ E
AR AR 4B 44 BT 2
B CAER: G it
JRAR B B A Ay
HCClLF S04
T AR E fe BT 40
22 Fi it A AL AE
JA; St AR AR AT ¢
AL BN A %
WA aiIt4a
fn i SFHSC¥ 74
A B R R
B ||
A ik R &k Fm it
@R,
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WA # & 5 1 FESENE
AP AR 4 TRLWEMIELE
o K 3 T m T KREM. A: AL
VA *i #V/» % #h ﬁ&. 5]\ B: Béﬂ; C: Céﬂ; D:
Z i R

YA T ¥e tm i 6
AEEREEX, 12
F &R m e 5 Fe
>FAEYMFFE,
AEE. AR *
M. B gk A
BiEMREET &
A I A 2h B2
AU,

DZH.

SR IMENTHSC-TEIZIEEIFZ0A (4, mean + SD)

[ERE (mL/L)

paxi:)
50 100 200

AR 0.8110+0.0056 0.7740 +0.0026 0.7660 + 0.0036
BZH 0.5620 + 0.0026" 0.5393 + 0.0202° 0.4910 +0.0036™
CcAa 0.6103 +0.0031"¢ 0.5570 + 0.0026"° 0.5287 +0.0021°"
DA 0.6477 +0.0042° 0.5960 + 0.0050" 0.5643 +0.0031°
EAH 0.6577 +0.0031° 0.5907 + 0.0032° 0.5590 + 0.0020°
FAA 0.6137 +0.0032° 0.5610 + 0.0040° 0.5337 + 0.0025°

°P<0.01 vs AZE; °P<0.05 vs C4R; 'P<0.01 vs D; °P<0.01 vs EZE; 'P<0.05 vs F4A.

LT A B 384 K, A0 L ) B v I 5 T/ L 2V 2R
S TE AR DN, g0 5 HEIR A, Ak,
R A 4 4 O S, R R N A 4 2
Z, #roetkit— 2 g9(K1B-D).

2.2 BB A MHSC-TOE A Fvm HA
4UAHLE, B. C. D. E. F#&%Z5%1f3% ¥l 401751
HSC-ToMMI5H, 7 5 W& Mg 22 m L3y
P<0.01); 7£50-200 mL/L{JIM5HE LR N, By
C. D. E. F&ZWilLif s HS C-To I Hl1F H
SRR [ ML A REB . CALI A 4 o 22 4y
B m TE4L(BIP<0.01), CLLIH (f40H %= HF
UARY; MWK EB. C. DALBEA A48
B A IR ek, FEIE B Wik 99 (R 1, EI2A).
2.3 B4 25 ik HSC-T6 A =W Hrh AL
FALE, By C. D E. F&AW)IMIEAHSC-ToAl
MR TR W B, E R B NS R E

X (22.64%+3.12%, 19.76%+2.41%, 15.86% +
2.04%, 17.15%+2.14%, 20.09% +2.66% vs 5.87%
+1.06%, ¥JP<0.01, K2B); B. CZHMPET:H 5.3
TR, Z50 BENGH R L (3P<0.01),
CHMPH TR 5F4AMY; B. C. DAMH 1L
FHEE T R0, T T Z AR % T PR (13).

2.4 A-1A 254 d ik STHSC-T62m M A #1649 %y 5
A4IMILEL, B. C. D. E. F&4IHSC-T6 G,/G, ]
S 43 L B (FAP<0.01), B4L. CHIMH
= FELL(38P<0.01), CALS5F41I4H; B. C. D41
B e PHEE R b, Go/G I 4H i 4 T
MW FFR(R2, K3). SA4MLE, B. C. D.
E. F&ZIHSC-T6 SHi4N AL F 4 Lt B B B (Y
P<0.01), B4, CAW] BALTEA(34P<0.01), C4L
LF4AMY; B. C. DALEA AL HIE B 7k
b, SHIAN A 43 Lo st . S A2y i i T
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. B 25 W@ 5%
IM7E MR EE (mL/L) j{;?ﬂ— 7 g ;ﬂl‘ T,
0 50 20/ A — 8 411,
= 100 15/ *F T & A 4
m 200 Y .
g Wh A — E
1110 BEEL.
lﬁ@
5 L
0
2 3 4 5 6
Pail I3EH

B 2 SAAYINBEXNHSC-TOILE B TAVRZIN. A: HEE; BAT; 1: AZH; 2: BZH; 3: C4H; 4: DZH; 5: E4H; 6: F4H.

A 120t B 180t B 3 ARIVMBIEARPIREE
BATE. A: A4; B: B4H; C: C
100 150 24, D: DZH.
5 80 £ 120
Rl Rl
= 60r = 90+
40+ 60 -
20+ 30+, mn
0 i Ly L L " 0 "';'_ .
0 32 64 96 128 160 192 224 25 0 32 64 96 128 160 192 224 256
DNA content DNA content
c 1801 D 1801
150 0 150 ;
120F 120F I
= =
B 90r B 90r
= g
60 - 60
30+ 30+
0 N e L L) 0l 0 L i o
0 32 64 96 128 160 192 224 256 0 32 64 96 128 160 192 224 256
DNA content DNA content
ZEADNAZS = (%
4548 =B =(%)
Gy/G, S G,/M
AZH 44.08 +1.41 47.36+1.35 11.57 +1.43
B4H 55.23 + 2.83"9 31.47 +1.26™9 13.45+1.79
CH 52.60 + 2.26" 34.14+1.17°° 12.13+1.64
DR 48.75 £ 1.37° 40.28 £ 1.62° 11.78 £ 1.20°
EZH 49.89 + 1.52 37.03+1.34 12.31+£1.49
F¢H 53.17 £2.21 35.12 +1.06 11.90+1.24
°P<0.01 vs AZE; °P<0.05 vs CLH; 'P<0.01 vs DE; %P<0.01 vs E4E; 'P<0.05 vs F4A.
T, Gy ML P 4 T ] A5 fh(04). PRI, LURPE Z L 70 7 P T 8 0
WL, ™ R A R N BRI AR i R R 57 B))
M N RS NN D) LI N,
3 e JIK, L2 H WG R PR 5 7 E S O,

HEFZATIESZ SR PER 0TI, SR 05 N BT B b ol e HFHERE 0 R A D 95 A 24 T 2
LA BREEERE, FNSCERAEIEN .

T T J RS A0 P 3K TR 9 B it 5 o0 22 B HF (19 B 2% FE A A EC MW & i n, B A
AL SN P T TS () AT R ERATR keb, SBURIEIE RV B S HE R L
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U Go/Gy
=S
m G,/M

C D
pag il

B 4 BEHYINEXNHSC-T6LRIE BTSN,

RN FTRIA Y, H A% i A A HS CH2
JUE A BE C M) 32 ZE40 . HS C 130G A4 5 7
HFE R4 K E R EZOER, BrbL, i
WP HS CHITE AL A G, 75 S M T ik
FIPUHF H 1, & AN CE 1 )

BEAG HF A& AR TR 28 07 e B, AT HF 1 TS,
BT, RO R Hig A ik, AR
TG R UF VR TT J7iE, i B 25 DL X HF
(1 B Py RV 7 0 R BAR R B W S5y R H
(ISR Sy SR P Rl N Re SR | 7 ISP VR S
S AT IR IT R 1 ) VG Ryt B 2y,
HowRT . MERGR . R %A A XUEE . T
ST B A, AT YE T R . PR RR SR . O
B R OR S, b 2 RO 20, 18
BRI AL 12 G gh, A RO R R] 3
B, H S FR T AT AL L VA A
W, IR R (997 R0 DL S IRAR B 2 %o HF T HF
PRI (AT VS5 TR A, FAAEFH AT B 1) 2 3
YRR TT R S HF AT 200, AR
5 RN E

1L 375 24 BE 2 2 Fa S s IR — e R & 1
WG, Goad— e ] R 2y B a0,
P9 IS AT AR A 2 B S () — Pl S 7 vk
PRAN GBI LA PR IRGE . USSR . &1
Gy AR P A T LAAE e R b v A
2 (1) A ARSNGB B A% S
PRAMIEFE T v, R 25 (4R B B n 3 40
MR BEFR Y, AN BE S i 2 e AR AR S
AR KA, SEm T SRR R RERE. SR
FH 24 4 i 375 15 57 4 B m DARSEAUL 24 49) ke 73 28 5 AR
A 4K 5 A P T B 40 B i BB R, (T
I FH 40 0 27 R0 4y 1R 5 T B, IR DA
FEM ) S AR i P S 5 Th Y A e A
AL,

ARSI DL A6 PE B 24 0035 1 it n BR 2R
LA N BB MRS S AR
HSC-TOoZH kA b 2% %, LAHSC-To 4t i ft)

BEGE AR 0 9 TR R AR A A R
Fabr. SCH 25 RR W AL P25 v v] DABH
HOARIHSC-TORG A, 175 5 LU 125 4l i 3 4
Mr, EIAESHE 29 i S0 HIH S C-T6o 41 fu i 5 1)
MU AT BE A8 L 8 55 T G/ G 9, BHL 1k Jad
G /S EMHIHSC-ToM I . 75 S HIH T
YERT &, AT 259 10355 1 FH 5 T BK A A ok
WA, 5 52 07 B F O o) A AH 4.
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