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were treated with polyglycol. At wk 12 after operation,
" the gray value of MMP-2 and MMP-9 and the collagen
volume fraction ( CVF) were calculated by Leica
Q550CW system.  RESULTS: The gray values of
MMP-2 for each group were (68 s 5), (153 +12)
and (90 £7) ,MMP-9 were (64 +6),(148 £10) and
(86 £6) ;the CVF which contained vessels were (8.1
+0.9)% ,(17.7 £0.6)% and (13.0+0.8)%, re-
spectively. . Under pressure-over-loaded condition, the
expressions of MMP-2 and MMP-9 of rabbits were
much higher( P <0.01) ; curcumin significantly inhib-
its MMP-2 MMP-9 tégether with the collagen remode-
ling. CONCLUSION: MMPs are the important factors
which promote collagen remodeling in pressure-over-

loaded rabbits.

Curcumin ameliorates heart function

[ ScE24%5 11007-7669 (2005 ) 03-0192-05

through inhibiting MMPs with collagen remodeling.
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[XR@IA] FFME; 8 E SRR 4 s 4 Mtk

[(RE] B Bt AR (UDCA) X I iF B
MEHRE TR TR A AN ER LR, &%
A %K R 4K K TUNEL 3% . Wright-Gi-
emsa o5 F BRERAZBHRNMEET X, AE
UDCA st JiF i 8 40 2 # HepG2, BEL7402 #n IE % A
Fapk L2 EKkFEL) BRA T HRAHR
Bax/bcl-2 % ik W % W, 4 &:. UDCA 3t HepG2,
BEL7402 # itk & Ky S tE M SR EHH T
Wi(r»=0.96, P<0.01;/* =0.97, P <0.01;
48 h) ,UDCA 3t HepG2 & BEL7402 t ICy, 4 %] %
0.92 mmol - L', 0. 8 mmol - L', UDCA
(1.0 mmol - L") 3t HepG2 & BEL7402 # 8 T &
AR K (42£6) o R (44 £4) % , AEHTHEA
(P<0.01), 3 HM#aMmEAHTFS H. XA UDCA
(0.8 mmol - L") 4 7 HepG2 J& bel-2 % & W
(24.3+2.4) % %% %(10.1 £1.6) % ,Bax k&
B(43+5) BABH(59 +3) % (P <0.01); 4 &
BEL7402 4 & bel2 2%k #(21.6 +1.8) % % %

250021)

(11.6 +2.1) % ,Bax 2% 4 (44 24) B A H X
(59 +3) % (P<0.01), UDCA 3t L02 &} £ &
# . ## . UDCA 5t HepG2, BEL7402 41 ji #k A
BEWHHHEERFRATKEAR, T 5 UDCA
P 40 M B B R bel 2 A A Bax Wk kA %,
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AT BEME R ARk . EARHRER
R B AR 2 EBRR (TUDCA) X 4 H AR AU
% (TDCA) if5 i) HepG2 AR T-HMWHIER. 4
T BEBR T UDCA X JiF i 8 40 M o T A 58 07
T AR L B LA R

HE5%%

Mpakk iR AP 4H Ba Bk BEL7402, HepG2
RIEH AFF4nfiek 102 i 8 hER2ER LS
AT BT AR , UDCA (Fr i, 8 99.99 %,
3% 200 mg, Sigma j= 5% ), 4R M ¥ (MTT, Sigma
=), BT bel-2 B R TEESIE (mAb) F1 B ST
A Bax & [ mAb ( Oncogene 7= i) , S & 414k ABC
HFE ( Vector 72538, BURME 1 (FU, SantaCruz 7=
&) , TUNEL 3 iiA M & (XA Y TR AR
) o

MAEKIIFILR  RA MTT sk, B
iy HepG2 ,BEL7402 J; L-02 4Hff:Fh T 96 FLIR,
454,200 wL,6 000 4Hf, BT 37 C,5 %CO, 1
FBEEEESR 24 b J5 , SERAFFLINA UDCA, ¥R E
30.05,0.1,0.2,0.4,0.8 11 mmol + L', X} HR4AH
AmziYy, FU0.01 g - L™") fEH MR, B4
WER 3 NEAL, %R 24,48,72 h 5, BALN
AMIT(5 g+ L7')10 pL, 4k8k353% 4 b, F L, &
FLANA —H £ A (DMS0) 100 pL,#EH 30 min J5,
EEARA LI e BE AS70 nm {H, EHARITHEAME
KIMHFE( - LHHAE/XRAAE) x100 %,
XA FCM) A S AIRELAFKRED
Yi¥E F 48 h J5 #) HepG2 & BEL7402 41l 1 x 10°
A, PBS WAF4HIEYE 2 ¥K,70 % Z B2 4 C[EE, Bifk
AR 30 min, BOHAYIEER 3 NEERE.
FAl FACS Calibar 3 2 40 ffa A /£ 95 £ #0 DNA J& $43
#ro

B E R E R R IR R B A S RER O R ImiRid &
( terminal deoxynucleotidyl transferase mediated
nick end labeling, TUNEL ) BT RAAAT %
0.5cm x0.5 cm WP H BT 24 FLIFFHRBH AL
JE, BO B4 K ) HepG2 Jt BEL7402 A MI 3R T°3%
FEtR, B L 2 x 10* AN 4HHE, 4 500 A K B ¥ BE i
UDCA X FU, #5357 48 h 2% 4 a3% 5%, B 3k
4 % ZFEPEEEE 30 min, ARPFHEANE R
BT, BIGAENBETNE, AREREEIFRE
HERAT-HME, BHNES KB R, BHKFEHS

ANEAEAREF( x400) , 3% 1 000 4RHE I T 40 f
B 5 B9 E 43 B, B YA T35 3K (apoptotic index, AI) ,
Al = T4 S B4R x 100 % B 5 FKBEH I
SEMERFZAN AL

WRESEME DAFEKERN UDCA 4
HepG2 J BEL7402 #4ififd 48 h, H{E4 U f, B &
BHMETUEARNERRES T ZFU
Wright-Giemsa Z4 {3 41 f € /v, 6 & T W%, LA H-
800 FE 5T B8 K& S-570 F e G5 EK UCDL AL HHij
SRS,

MM (ABC %)  PAARFIMKRE UDCA 45
HepG2,BEL7402,L-02 40 48 h J5 , BUH 4B H
U A BERE, LB TR, IEH 1L 2 B
BE—HARIER A R, B 4 KB, &
SEWMEE S N EAEET, T B AR T 4 L, B4
B A SHME R B R R P4  E 4 %
gitEAE  RAFESTRERS N, RE P <
0.05 HERABEE L,

5 R

UDCA B KMEER MITKRIE
7%, UDCA %} HepG2 % BEL7402 f 40 i B ¥4
FIE I 4E S, A bliss Y315 UDCA X418 50 %
WA (IC, ) , UDCA {EF] HepG2 & BEL7402
410 48 h i IC, 4+ Bl % 0. 92 mmol - L7},
0.86 mmol - L™' 25413k BE R , 7= A B4 4 R
o Z5YI1EFH 24,48,72 h B}, UDCA ¥ & 5 &
] )5 )7 #27E HepG2 4RAE4 51 y =53 +41 log x,7°
=0.98,F =161, P<0.01; y =55 +41 log x, ©* =
0.96,F =106,P <0.01;y =58 +43 log x, r* =0. 96,
F =87, P<0.01, 7E BEL7402 Z0/84y B8 vy =52 +
42 log x, 1" =0.96,F =111, P <0.0l;y =55 +
4 logx, " =0.97,F =117, P <0.01;y =56 +
43 log x, r* =0.98 ,F =209, P <0.01, UDCA %f L-
02 AEKTHBMHIEM, WK 1,2,3,

FRMBA(FCM) 447  UDCA {EFT HepG2 K
BEL7402 4ii/fd 48 h J& , 7EWM A 4 DNA A5 & b
A LA T4 R AR PR T (T ) , 259
W, A TR, SX RAML, ZR
HEZEN(P<0.01), UDCA Xt L-02 4 fi/E
BhjE, AR RAFIRES, BLXZFLEE
B(P>0.05), A& 1, 4HJEHSH B8 UDCA
B {8 HepG2 #1 BEL7402 ZuAE K EE% T S 1, E%¢
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o 0.05 mmol-L' UDCA

2 0.1 mmol-L' UDCA
® 0.2 mmol-L' UDCA
o 0.4 mmol-L' UDCA
o 0.8 mmol-L' UDCA
& 1 mmolL' UDCA
m Fu

H1 FRERE UCDA X HepG2 4Byl

| Fig1 UDCA inhibited the prolifera-

tion of HepG2 cell line

70

60 0 0.05 mmol-L' UDCA
250 @ 0.1 mmol-L' UDCA
gao0t ® 0.2 mmol L' UDCA
E30 = 0.4 mmol L' UDCA

20! o 0.8 mmalL' UDCA

| o 1 mmol L' UDCA

o Fu

B2 AT RERE UDCA 3 BEL7402 48 R 940 ) 4E
H Fig 2 UDCA inhibited the proliferation
of BEL7402 cell line

40 ¢

30+ o 0.05 mmol L' UDCA
= 2 0.1 mmol-L' UDCA
x & 0.2 mmol-L' UDCA

& 0.4 mmol-L' UDCA
o 0.8 mmol-L' UDCA
2 1 mmold' UDCA
o Fu

B3 A FEiRE UDCA X L-02 410 p9 30 Hi4E
H Fig 3 UDCA inhibited the prolifera-
tion of L-02 cell line

L-02 4R TCEA B &0

TUNEL ##l% 5 TUNEL HEEE N BB AR
WAL, TR, 2/MNAERBRAR. 4 UDCA
4bF8 48 h J5,HepG2 J BEL7402 4 AI HXf Fe 20 B
BAE(P<0.01), YR EBS, Al JF#FE, FU
2 5% B4 Hedg , AT RSB T (P <0.01) & 2,
AR EEHEE B EEMET WE,
0.05 mmol - L™' 3% 0.1 mmol - L' ¥Ry UDCA 4t
## HepG2 K BEL7402 4}y, M BEHA K, 4
UDCA ¥R =0.4 mmol - L™'B}, FiR 2 f4E A
ZALEH & |, % I Y4 2 7] W HepG2 K BEL7402 41 g

%1 UDCA i#S HepG2,BEL7402 R L-02 4B T #91E

H(n=3,%%s) Tab 1 UDCA induced apoptosis of
HepG2, BEL7402 and L-02 cell lines
UDCA/ A% %
mmol « L~! HepG2 BEL7402 L02
oO(xfH) 2.58 £0.26 2.02+0.13 3.03+0.12
0.1 8.4+1.6° 9.3+2.0° 3.11 £0.21°
0.4 19 £3¢ 17.2£1,79 3.7 2.6
0.8 36 +6°™ 37 +5¢ 4 43
1.0 42 £6°0 44 £4°0 5 x4

UDCA:REXEHRR . 207 £ 40T, i LLEE, UDCA AR & 4
Syt A AP >0.05, °P <0.01;UDCA 0.4,0.8,1.0 mmol -
L 'H50.1 mmol - L™ 18k :P >0.05, 'P<0.01;UDCA 0.8,
1.0 mmol - L™'415 0.4 mmol - L™ 4 L3 :5P >0.05, "P <0.05,
iP<0.01;UDCA 1.0 mmol - L' 45 0.8 mmol - L' H 5. 'P>
0.05

%2 UDCA 3} HepG2 % BEL7402 AT 35% (AI) &)

¥ig(n=5,xxs) Tab 2 UDCA affected the AI of
HepG2 and BEL7402 cell lines
Al/%
iR HepG2 BEL7402

UDCA/mmol - L™!

O(XFHR) 3.3z21.1 4.2x1.6

0.2 12.5+1.8° 14.6 £1.4¢

0.4 18.8 £2.4 12.5 +2. 6%

0.8 29 £ 5 306"
FU/0.01 g - L! 24 +£3° 26.4+2.2

UDCA: e @ MM, 2072 54T, B L3, UDCA R [ ) &
2 FU A 5% B4 3. °P <0.01; UDCA 0.4,0.8 mmol - L-'&
50.2 mmol - L' H.$:¢P >0.05, P <0.01;UDCA 0.8 mmol «
L 45 0.4 mmol - L' 4l H.8: ‘P <0.01
BEERANBBMR TS - AREEREEE
e, et JREEE LB BB NE, BENE:
#: UDCA #b38 HepG2 J& BEL7402 J5 , HiBE Bm
MRS SRR R EB O EWHE;
EST A R IR YE S IR AR AT A M
. WE 4,
Bax 5 bel-2 BEEHIRIE  bel-2 M Bax fAE(E S
HARR A IS BRLR, FE S TR, R
() FRAA (B S), LIMRES 0.4 mmol -
L7'5 0. 8 mmol - L™' ) UDCA 4t 3 HepG2 K
BEL7402 ZHfifd 48h j&, bel 2 X B FHE(P <
0.05) ;Bax F3EM B EH3 (P <0.05) , UDCA ¥
BEME , Bax/bel-2 H{E MK, UDCA 4b3 L-02 41j
J& ,Bax & bel-2 RIXTLHBHRE, RE3.

W #®

B R S AT MR E R EILR
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$£3 UDCA 3 bol-2 & Bax FX09MM (n =4,% £5)

Tab 3 UDCA affected the expression of bcl-2 and Bax

UDCA/mmol - L-1 HepG2 / % BEL7402/ % L02/ %
bel-2 Bax bel-2 Bax bel-2 Bax
O(XFHR) 24.3£2.4 43¢5 21.6+1.8 44 +4 1.00£0.20 62 +4
0.2 19.4 £1.5° 42 £4* 20.1+1.9° 48.4£2.5° 1.00 +0. 10° 61 25°
0.4 14,221 53.6 £2. 5 13.511.8% 56 x4° 0.80 £0.10% 59 £3
0.8 10.1 x1. 6% 59 130 11.6 2. 1% 59 3% 0.6 £0. 3% 64 14

UDCA: BB R4 ERR, BH &4, R A, UDCA RRIFI R A 53 M4 e :*P >0.05, PP <0.05, °P <0.01;UDCA 0.4,0.8 mmol *
L'450.2 mmol - L™ 4114 :4P >0.05, °P <0.05 *P <0.01 ;UDCA 0.8 mmol - L"'4155 0.4 mmol - L' 4 H3:8P >0.05, "P <0.05

B4 UDCA(0.4 mmol - L) 478 HepG2 41} 48 h
T ASNEL Fig4 The morphologic changes

of HepG2 treated.with UDCA (0.4 mmol - L™!)

@ W gnHa Y £ A4 (Wright Hefa ) ;@ FT- /M (Wright 3

)@ A AREXEMATNE(FHBE) ;@ Foamg

EEAKGEHEE) ;O A /ME(AlaE)

#A B I 1= (apoptosis ) & X 51| F 4 MR FE 1 55 —Fh 48
HFET R, RIES RAYEN TR B RS,

ABFFE MTT LB 45 R 878 UDCA Xf HepG2 K
BEL7402 41 ffi3% 74 B B 9 HI4/EF , 3+ B UDCA
R BE R , X 40 B B A 4 VR R IR ARG . KAl
MIAR B TUNEL 45 £ %8, UDCA 7] % 5 HepG2
X BEL7402 4HMIR T, AR ERE, AT BHE,
Wt Y68 KB B W 2%, UDCA 7] i § HepG2 K
BEL7402 4 LS BRI PAT- T S ¥,

290 Bt 2R 18 0 P S R R A D ok 4 LR 4 ok
S DNA (5 %1 , T 200 30 b 4% A8 PR 9 4 B

5 UDCA(0.4 mmol - L") 4b¥8 BEL7402 448 h
J& bel-2 X Bax i %iE Fig 5 The expression of
becl-2 and Bax in BEL7402 treated with UDCA (0. 4

mmol - L") @ %4 bel-2 fysk; @ UDCA b5
bel2 #23%;@ B4 Bax #9335; @ UDCA 4bBJG Bax 9%
*

B4R, BP G1 —>S—G2—M, X 41 g JA A & 4 15
B, AU PEHE 2 Bl Hl o AT 5T P W 4 BN R
W45 B B R , HepG2 K& BEL7402 40ffi#k£: UDCA 4b
HE, MR R A A, A B T LA T S 8
XARER UDCA $0%] HepG2 & BEL7402 41 bk
BBEFRETH—DEEN,

bel-2 ZIER HRTA NN —XK SHMMA THR
B3, 2R FES , bel2 i3 B FkEEMH 25
HEFEFHE M T ; Bax o B RER{UAT
LRI EE A RA T, AR RS FERER
SMEHAMEB T, AP B R UDCA 43
HepG2 & BEL7402 J5,Bax A58, bel-2 Fik M
/b, Bax/bel2 F+E , 3 H UDCA ¥R BEB ) , Bax/bel-2
AREAR., X 545K+ UDCA 7] 5 F HepG2
K BEL7402 Z0fR A 1=, 3 HLBE UDCA 3REF &,
TRBEHERE B, ZERER Bax/bel2 F
5, AT8E 2 UDCA #55 HepG2 K BEL7402 4Hffafi 1=
BIPLHZ—
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MTT K %=X 20 A K i 5 2 B8 UDCA 3 IE %
e fabR 102 A M8 XS KR T HER, i)
B UDCA 3] 40 B 3% 78 % 5 = A T WO/ T R A
BtE, XFhEFEAEFTRES UDCA RERS R ma AT M e
" #ffkR HepG2 F BEL7402 #) 40 it &l 3 #1 Bax/bel-2
WA, HXF 102 AT BERA X,

UDCA ot 441 U 38 58 % 04 T B R i W] RE SR A i 22
FipLa , 2 BF 72 AU XE 5 o0 48 7S P 9 A9 15 Baw/
bel-2 BFABA T E ST T BB

ERBr5TRY], UDCA W] fEiE 3 & HepG2 &
BEL7402 20 3% 58 & # #1835 Bax/bel-2 )R iK
FHLH, R A Y A AR T XS
L02 ZRRakE 5 K T R B . UDCA Il pR
MABA, RO G, B2, S04 R Nk
PR A2 B6 AP R L T 2SR KRR
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An experimental study on ursodeoxy-
cholic acid-selectively induced apopto-
sis and proliferative inhibition on hu-
man hepatoma cell lines

HAN Guo-qing, LU Min-he, MENG Mei, LIU
Hui

(Liver Disease Center, Shandong Provincial Hospital,
Shandong University, Ji-nan SHANDONG 250021,

China)
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[ ABSTRACT]
ducing apoptosis and proliferative inhibition on hepato-
ma cell lines by ursodeoxycholic acid (UDCA), and
METHODS: UDCA effects on cell

proliferation, apoptosis, cell cycle and the expression

AIM; To investigate the effect of in-

its mechanisms.

of Bax/bcl-2 genes for two human hepatoma cell lines
HepG2 and BEL7402, and normal human hepatic cell
line L-02 in vitro were detected by applying MTT as-
say, flow cytometry, TUNEL (terminal deoxynucleoti-
dyl transferase mediated nick end labeling) assay,
Wright-Giemsa staining, electron microscopy and im-
munocytochemistry.  RESULTS: UDCA could strong-
ly inhibit the proliferation of HepG2 and BEL7402 cell
lines, and with the concentration of UDCA increasing,
the effect of proliferative inhibition would become more
obvious(r* =0.96, P <0.01;r* =0.97, P <0.01;48
h). The IC,, responses to HepG2 and BEL7402 were
0.92 mmol - L™, 0. 86 mmol + L™, respectively.

The apoptosis rates ( UDCA 1. 0 mmol + L™') of
HepG2 and BEL7402 were (42 +6) % and (44 +
4) % , respectively with higher significance than that
of L-02 (P <0.01). UDCA could arrest cell cycle to
S phase. Treated HepG2 with UDCA (0. 8 mmol -

L"), the expression of bel-2 decreased from (24.3 +
2.4) % to (10.1 £1.6) % and the expression of Bax
increased from (43 +5) % to (59 +3) % (P <
0.01), while treated BEL7402, the expression of bel-
2 decreased from (21.6 +1.8) % to (11.6 %
2.1) % ,the expression of Bax increased from (44 +
4) % to (59 £3) % (P <0.01). UDCA had no obvi-
CONCLUSION: UDCA
may be selectively inhibit proliferation and induce ap-
optosis of HepG2 and BEL7402 cell lines by blocking
cell cycle and regulating the expression of Bax/bcl-2

ous effect on L-02 cell line.

genes.
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