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Antitumor mechanism of ursolic acid on human gastric cancer cell lines SGC7901 in vifro
ZHANG Yi-ying', DENG Tac', HU Zhi-fang®, ZHANG Qiu-ping?, JIANG Hua®
(1. Department of Gastroenterology, People’s Hospital, Wuhan University, Wuhan 430060, China;
2. Department of Immunology, Medical College, Wuhan University. Wuhan 430071, China)

Abstract: Objective To investigate the potential mechanism of inhibition of ursolic acid (UA) on
growth of human gastric cancer cell lines SGC7901 in vitro. Methods SGC7901 cells were cultured ¢n vit-
ro, MTT assay was used to observe the effect of UA on growth of SGC7901 cells in various concentrations
for different times. After SGC7901 cells were treated by 0—40 pmol/L UA for 24 h, morphological
changes were observed by inverted microscope. Apoptoric changes were detected by fluorescence mi-
croscopy and flow cytometry (FCM). Protein expressions of Bel-2 and Bax were determined by Western
blotting. Results  TJA (20—40 pmol/L) could significantly inhibit the growth of SGC7901 cells in a
dose- and time-dependent manner, the 1C;, value of UA for SGC7901 cells for 12, 24, 36, and 48 h were
(57.504+ 1. 18}, (34.2842.05), (27.54+1.11), and (24. 834-1. 02) umol/L, respectively. After UA
(20—40 pmol/L) treatment for 24 h, SGC7901 cells turned round and floated at different levels; SGC7901
cells were arrested at G,/G, phase and apoptosis was induced, and the apoptotic rate was increased along
with the increase of UA concentration. Meanwhile Bcl-2 protein expression decreased, whereas Bax pro-
tein expression unchanged. Conclusion UA has a stronger antitumor effect on SGC7901 cells. Cytotoxic
effect, proliferation inhibition, and apoptosis may be involoved in the mechanism of UA, and the apoptosis
caused by UA may be enhanced by decrease of Bel-2 protein expression.
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FERM (ursolic acid, UA) XN EZSZRKR.5F FIFEFHACT Y BAEHEANMMER L.
BBFWREAY,.EAWTRR. OEET AHKREAEWE UA 505 A BB EK SGC7901
RELSHXREYT. UA TTHHSHEEMAEE 0,828 UA BHEERLE.
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AN I R = 4w P R RPMI-1640 3534
34 Hycolone AR M UA BR300 %,. A
AR (DMSO) B, Hid% DMSO & &M 4
¥ 0.06% . BULFLE (P H1 Hoechst 33258 B
By % Sigma AFH. MEEBABRE MTD
¥ Amresco 4 A&, ANEBLA Bel-2 R
2 NI A Bax BRI S A4 Neomarkers
2> 8]l Santa Cruz 24 7= &% ECL 4% R XA H &
3% Kirkegaard Perry Laboratories 42 #} ™ f&.
XDS—IB MEBMENEREANSZHRL A
& . GENIOS VA200 5t BEFR L N B AR E Tecan
AT . BX51 2t B MR A Olympus 4l
=g . EPICS ALTRA T Hi 4 (X 5 FE M Beck-
man A E 5.
2 Fik
2.1 #iEiEsE. BEMMEMA SGCT7901 WA LA
MEBT AL BT . ¥ SGC7901 MAEEER T4 10% /Nl
JEE RPMI-1640 ¥, & 37 C.5% COM%k
iR BT E R AR TER.
2.2 MTT #4454 K § 2.8 SGCT901
MAE A AR 2X 10/ mL M 4IHR M, LIl 200 oL
BT 96 FLIEFRM. fPAMEIE S mA UA i H
Sk B 4y 524 0.10,20,30,40 pmol/L, &2 41k
EAAE 3ITEFL. T UA 4R 12.24.36,48 h
wHamA MTT, 4 h EB.LHF LER. 150
A DMSO 100 pL, B8 55 B FEEH LT 570 nm 3
KRR () H. HEAEKWHEMHE=
(1—Ayms/ Agmu ) X 100% 7], 3 R A3 Bliss it 8
RBMHEE (IC). LREF 3 K.
2.3 HEBWMEWEMEESEEL SGCT01 H
B Al 0,10.20.30,40 umol/I. UA 4542 24 h
G-I E B T MRE S TS HITEE.
2.4 Hoechst 33258 H: @& M B T-480. H 0,20,
40 pmol /1. UA 4 BIALEE SGC7901 #iME 24 h, BEES
HALE -1 500 r/min B> 5 min, WS . A E
EW (R EE-KEERR (3: 1] 4 C BEE 15 min, Bl
FEEW A Hoechst 33258 YL 37 Cltiifs
40 min, B0 e PBS $ER 2 S A B4 T
BETRAESBHEMEHHR. XBEF 3 K.
2.5 K AR Ak i A R A o R A B A e B
0,10.20,30,40 umol/L UA 438|438 SGC7901 4
M 24 h 5,008 2105400 H 70% ZEE4 C
BE 12h, BOFLE WA RNA B (1 mg/mL),

37 C K 30min J5. A Pl GE 3K (F1 HE
W HE R 124 pg/mL, TritonX-100 & # 4 5 %
0.124%) 1 mL,4 C XY 30 min, F X MHYL
#iTHN. XREE 3 K.
2.6 Western Blotting B ill Bel-2,Bax BEHF&IA:
S FIMc 8 0,10,20,30,40 umol/L UA fEAT 24 h @
A 3 X 10°4, M AR 100 pL, XK 30 min
FoECRER DWW R BRI e H A
E. Ll SDS-PAGE k4 BEH (Bikif 150 pg)
JGs4 C.60mA HEINHEMBETEE (NC) B,
B 5 B0 A—$ (Bel-2.Bax) H 2h, @5
FHRT A MEARICH —HHE 1 h, BRES
J& M ECL fb# Bt & 7R, &5 LT K
B A Quantity One 587 8 £ 34 & F B W 5
., TWEH 3 K.
2.7 Sitwah . FERESY o+ FR.EA
SPSS 12. 0 Fil S BB 1T ¢ B,
3 &R
3.1 UA % SGC7901 #Afa 4 a9\ . 50 48
(0 pmol/L. UA 41) #t,20~40 pmol/I. UA £7)]
B AT ) 4K 4 i B SGCre0l A KL, W10
pmol/L UA EMHER LA 1, UA A 12,24,
36 fl 48 h 9 IC, 3 Bk (57.50+1. 18).(34. 28+
2.05).(27.5431.11),(24. 834 1. 02) pmol/L.
100 1 &20 wmolL" UA

&30 umoll’ UA

mal- -1
754 &40 wmo 17 UA

50 1

A A%

T T Y 1
12 24 36 48
i/h

B1 UA 3 SGC7901 HAMAMEKDBIER (r=3)
Fig. 1 Inhibition of UA on growth
of SGC7901 cells {n=3)

3.2 UA X SGC7901 MR A Em .3 HA (0
pmol/L UA #) 5 10 pmol/L. UA 4 MM 4 I
BomENR WELE.EEHE RS R 20.30
pmol/L UA £H #i il 4 <+ BE W] , 38 4 40 M A ()
B, MRS (B M B 52 48 5 40 pmol /L UA 2 4
R A S A KR A B R L R I T B
@A HBRERKXAA—Z I EHRB AR, R
2.

3.3 UA 3 SGC7901 40 IE 774 % mil - 3658 B 3
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a~e-0,10,20,30.40 pmol/L. UA
2 FEWRE UAER 24 h |5 SGC7901 AN T

Fig. 2 Morphologic change of SGC7901 cells after UA treatment for 24 h in various concentrations

EMELW . AEWE UAEH 24 h 5.0 pmol/L
UA fERIH R BRI H XY, EFHITEHBRK
YT 20 pmol /L UA {1 RIA #8202 I 3 68 5 29k
REHOR BB R E T R A BB R I
BB TN A 40 pmol/L UA fEFHE S AMMK
Wk & 7 i A XL RURER A, S TR H
s/
3.4 UA X SGC7901 70 8 Ff HA i 375 v 32 ¢ B Wi
MMM R AREE UA R 240 )5,
5384 (0 pmol/L UA) #H,20.30,40 pmol/L
UA T Go/G SRR LE B RE UA ¥ BE 3% n T i #i
M. S BIF Go/M HH A0 L BT R L ) A
BMUEEHAR . EZREAFEEE (P<0.050:W
10 umol/L UA W G EAXREBZH (P>
0.05), &% 1.
%1 FRERKRE UA R 24 b 3 SGCT01 HARE
BATRHEMHE (x+s5, n=3)
Table § Effect on cell cycle and apoptotic rate of SGC7901
cells after UA treatment for 24 h in various

concentrations (x+s, #=3)

UA/ ARAMLA % A%/
(pmol < L1} Ge/Gy 5 Go/M %
o(HEy 21.5042.82 48.9743.96 29.5345.97 1471025
10 20.87LL.79 42.7743. 18 36.36£4.92 1.634+0.25
20 3877827 % 4LB3E1.37" 19,4041, 91 9. 1042.39" *

26. 30+ L.25" 7
35 20+ 06"

30 5L10%2.21% % 40.73tL57" 8.17+2.83 *
40 57.83£ 160 2971127 19.20%%.17"

5 0 pmol/l. UA B * P<C0.05 **P<0.01
*P<20.05  **P<I0.01 vs 0 pmol/L UA group

3.5 UA ¥ SGC7901 g Bel-2.Bax 3 3280
B W . Western Blotting 45 R & W, AR HE UA £
B 24 b 5 ,20~40 pmol/L UA 4 Bel-2 BE &k
KETRGERERBE. 5 BHALERESE
BEHE (P<C0.01), i Bax 893 E LW B HE;10
umol/L UA HFHEHMNRES Y RAMALER
WEBEM (P>0.05), %2,
4 tig

AEK UA UM RERHRRIER IR E

+2 AERE UA fEH 24 h 3 SGC7901 Bel-2 1 Bax
BEFEOER ts, n=3)

Table 2 Effect an Bel-2 and Bax protein expressions
of 8GC7901 cells after UA treatment for 24 h

in various concentrations (x+s. n=3)

UA ¥/ -1 0% S
(pmol « 1.71) Bel 2 Bax Bel-2/Bax
O(AF B> 0.238+0.018 0. 25440.013 0. 915+0. 067
10 0.24540. 011 0.24740.018  0.971+0.032
20 0.15140.027 02824 0.013  0,58140, 138" 1
20 0. 1074£0.0107 * 0.2634+0. 011 0. 385 | 0. 053+ *
40 0.0774£0.011 % 0.233L0.008 0, 30440.042" ¢

'3 0 panol/L UA H Lh$E: « < P<C0. 01
**P<Z0.01 vs 0 pmol/L. UA group

B UA FPASEBBHE AR HT-29. A R B R
HL-60, ABEAME ASO A AFERTHARE
Ad3l XM E AN ANTER MM ERE
B0 AR AT UA XA SBAME SGC7901
17 R BN 1 L 30 2 ok B R A Rl B B L UA
YER 24 h 1) IC, 28 (34. 284 2.05) umol/L. R
F ICatd UA (20~30 pmol/L) ALFE SGCT901 4
M2ahF.AREKFHPH HEERTE, R
G./G A & .S BB G./M HAE w20 i
MM RS T IC,.H UA (40 pmol/L) {EA
AMFE G R 5 Go/G BB HFIR T4 i
R E A RN IV iy e
W 8s UA AlEM ARG MEAHAETH T
FEHME SGC7901 MMM,
ARMATRAA T HXCEEATRENARER
FHEATER B CHAXEROEE R ERE. o
Bel-2.P53 FIE - {E#E 3 B 1 Bax . Fas &, 1T H
HWREA~HEIERENTOEH. Bd-2 # Bax
FIB T Bel-2 &% ,Bel-2 BEHESEBFRB AR
HEWH MG E C (cytochrome C, cyt-C) B .35
Fi Bax R T RHFEHNAER U EHRTHEMA
Ca®" i 3 W0 B2 40 ML P9 Ca®' 7K 7 36 30 11 290 g 4]
T, Bel-2/Bax AR LHIBABET, KW EBTHE
=09, AR UA WM. Bd-2 BHM



- 558 -

¥ %% Chinese Traditional and Herbat Drugs % 37 %55 4 3 2006 &£ 4 A

HIEEH B, Bax B M BRE T LB Bel-2/ 17 3322
. . [2] DBaek JH, Lee ¥ S, Kang C M, ¢t al. Intracellular Ca®*
Bax ﬁﬁ%ﬁ ’ %Bﬂﬁtﬁﬁﬁiﬁ ﬂl] o ﬁ%ﬁ‘}kj’j release mediates ursolic acid-induced apoptosis in human
UA iﬁﬁtm%ﬂ Bel-2 ﬁﬁ#lﬁjﬁﬁ.igbn Bax i‘%]‘iﬁ{@ lyez\.lskemlc HL-50 cells [J]. Int J Cancer, 1997, 73(5); 725-
ﬂfﬂ*@%ﬂﬂﬁt:s'ﬂ XS AERGERARMEA., #H [3] Hsu YL, Kuo P L, Lin C C. Proiiferative inhibition, cell-
N cycle dysregulation, and induction of apoptosis by ursolic acid
Jktiﬁ?ﬂl‘] :UA giﬁt*ﬁjég@ E‘Jﬁﬁﬂlﬁjﬁ_fﬁﬁﬁﬂﬂﬂﬂﬂ}( in human non-small cell lung cancer A548 cells [J]. Life
= LUA T M T 3 ' Ser, 2004, 75019); 2303-2314.
IEjlﬁﬁ ﬁiﬁﬁi ﬁ]ﬁ i ; iﬁ J:f —F;/]f] A imﬂfJ{fi [4] Hollosv F, Ldei M, Csorba G. ¢r af. Activation of caspase-3
Bel-2 & ik, 3 1 Bel-2/Bax, ] protease during the process of ursolic acid and its derivative-
SGC7901 %Bﬁﬁt induced apoptosis [J]. Anticancer Resy 2001, 21(5); 3485-
3491.
LR AMKIELT UA FEEAR [5] Kanzler S, Galle P R. Apoptosis and the liver [J]. Semin
Cancer Biol, 2000, 10(3): 173-184.
SGC7901 #7 B B A4 K Ml 7 A, R v] 68 [6] JoEH, Hong HD. Ahn N C, er af. Modulations of the Bel-
_|::’- ?ﬂiﬂﬂﬁﬁzm . a;ﬁgmﬂﬂfﬂ Eﬁ m—]‘m 'r!ﬁ'J ﬁﬂﬂﬁliﬁ?ﬁ I & iZ‘/Ba‘x family w‘ere inv(}_]ved in the_ chfamopre.vemive effects —of
ivorice root {Glyeyrrhiza wralensis Fisch. ) in MCF-7 human
Tﬂﬁﬁt*ﬂ;&ﬁﬁ Bel-2 E{]Eﬁﬁﬁﬁtﬁ% o breast cancer cell [J]. J Agric Food Chem, 2004, 32(61;
1715-1719.
References. f7] Harmand P O, Duval R, Delage C. er al. Ursolic acid in-

(171 Subbaramaiah A 0, Liu ] J. Nilsson A, e «f. Ursolic acid
stimulates apoptosis in HT 29 cells following activation of al-

duces apoptosis through mitochondrial intrinsic parthway and
caspase-3 activation in M4Beu melanoma cells [J]. fm J

kaline sphingomvelinase _||. Anticancer Res, 2003, 23(1); Cancer, 2005, 114¢17, 1-11.

TR FHEMEXRRGREREER D KGEERREN N

BoBLERLET K BLERFLREAS L ML
(1 WEAHB RSS2, IT M 110016, 2. FHRS FHBEFEATHE.F FI 518057,
3. tRZB AEPHER, LT LM 110016, 1. FHRBITKE Jumiéﬁ*zﬂ:aaﬁﬁﬁ,%iﬁ,
5. FHFXKE ﬁ?ﬁ,&bﬂ&ﬁwﬁ% i)

# E.Bm FRABSPELATHENAARSREREEED KRBEHEENEN. A% KREWK
FTARGE 1 BE.g GHHT UE. U FRREFPSKTRALAENE. RT-PCR KR SH /0 H &S H
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Effect of Fructus Ligustri Lucidi on calcintm metabolism and vitamin D-dependent
gene expressions in ovariectomized rats
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