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B EBH FINZARERNHERARAKSHRAYHEFENEXE, % AEM SGC-7901 AMA 2.5,
5.10,20.40 ymol/L M E XK EMAE 1~5d., 251 MTT J 3 05 2 40 5 AR K 30 40 o % 7 14 00 A 4 B PR B e 28
1L, R J5 Fi Western blotting H R M A M AP X AR ZEARANEA (cyclin) MARFE QKB KB (cyclin-
dependent kinase, CDK) f&fk, &R MEARRXUABRKBEFIZAHBRARMEK  HFEXEXSIEAR
E#E G./M #1: KA FHLH K5 i cyclin A 1 CDK2 B9 FR3EKF T M .cyclin Bl #1 CDK1 MREKELFA . S8
EEAEEMHEEAREKONEHZ —REABARAM KBS EXRRET BRI A EA BEN RN E.
ERFMEREK; EEEHR SGC-7901; A6 E M

5 %8 . R286. 91 XMARIRE A W RE 0253 -2670(2008)05 -0729 - 04

Relationship between antiproliferation effects of aloe-emodin on growth
of gastric cancer cells and cell cycle arrest
XIAO Bing-xiu', GUO Jun-ming', LIU Dong-hai'**, ZHANG Shun!'?, LIU Qiong'
(1. School of Medicine, Ningbo University, Ningbo 315211, China; 2. Ningbo No. 2 Hospital, Affiliated Hospital,
School of Medicine, Ningbo University, Ningbo 315210, China)

Abstract: Objective To investigate the relationship between the antiproliferation effects of aloe-
emodin on growth of gastric cancer cells and cell cycle arrest. Methods Human gastric cancer SGC-7901
cells were treated with 2. 5, 5, 10, 20, and 40 umol/L aloe-emodin for 1—5 d. The cell growth was
determined by MTT assay. Cell proliferation and cycle distributions were analyzed by flow cytometry.
Western blotting assay was used to detect the changes of cell cycle regulators, cyclins, and cyclin-
dependent kinases (CDK). Results Aloe-emodin inhibited the growth of gastric cancer cells in a dose-
dependent manner. Treatment of aloe-emodin resulted in cell cycle arresting at G,/M phase. Its molecular
mechanisms involved the decrease of the expression of cyclin A and CDK2, the increase of the expression
of cyclin Bl and CDK1. Conclusion One of the antitumor mechanism of aloe-emodin on the growth of
gastric cancer SGC-7901 cells is to arrest the cell cycle, which indicates that aloe-emodin has a potential
value for the treatment of gastric cancer in clinic.
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EEKEER (aloe-emodin) B—FMEHLPE

EEXESERBROFEERLEY. FAEFN-

K EERERRAHRE PRSI BT
REARARHEEHD, BEANERERER
B EHMRE MELREHR EHROEEREZ
—M EHASEBERRT R, IRFBOER
HEEANEBEELE N AHRERPAR
SEEXRBERAE BRI, UPFRFHR
AR BRIERKPHRSL.

1 HE5FE

1.1 HEAgiftk. A EXRENMTIT BWEXE
Sigma 74 &, RPMI-1640 35 W A EE A M EAR
2. ANBEE SGC-7901 4 B EHF ¥ Bt £
EYESAREY ¥R . Western blotting
AinEa RN LELE,

1.2 MBS A B % SGC-7901 41 ju 4% 3¢ &
37 'C.5% COIEA P, B B4 KA MMM T £
B, FHFIAE 2.5.5.10,20,40 pmol /L P& K #H
EE, MBANE 0.1% SWLRIFSN M4
KXUEEH_HRETH (DMSO) HEFHHE.

1.3 MTT Z#7: 0 96 LR BILEM 1 X100 40 -

Mi,24 h FIMAM BEFRBEEREAREFERE
KW HRLE 1~5d, 84 12 1. FHAEBEX
BIE R, 4 30 L MTT B0 A B3 55 7L P gk 52 3%
#% 4h,HMA 150 uL DMSO, A5 FAEEHRIX (EH
Labsystems 2 7)) & 550 nm &L BAE (A
B tEHERAEKRMEE, TREXIK.

A KL= (1—Axp/Aun) X100%
1.4 ZHREEBAHT:1X10°) SGC-7901 HM A2
ETAHELH 48h, MM 0.25% BBHELE,
3000 r/min B.LREMM. RERARE 70% 28
B &. B Coulter ¥ X 41 8 {X (3£ E Beckman
Coulter /A &) 47 4 ML A 9 2 A I o™, 3¢
BRER3IK. ,
1.5 BRBe B M 3K 247 . 1 X 10°4 SGC-7901 48
MiFd 5.10,20,40 pmol/L FEKEELAHA 1~54d.
FI DNA ERRAA L& (#H Qiagen A7) M|
DNA,RJER 1.5% TS B 7k 4+ % DNA,
DNA 2R Z R 65 EE KK (XE Bio
Rad 4 &]) PME,
1.6 Western blotting M F M E B A (cyclin
A). BB BB (cyclin B1) . J& A% KB 1 B8
(CDKD) MAHEAKE M2 (CDK2) EHE
x5 2.5.5,.10,.20,40 pmol/L BE KK E

AhEE 72 h WEMAM 2X 104, AR ER
100 pL. 7K 20 min /5, B.OWE LER FREE
EIWEE. UL 10% SDS-PAGE i ik B EH RS 1E
4 CU6mA BN EEBERENAZRE
(PVDF) & (% H Millipore A #]) ,PVDF [EA 5%
(g/mL) BEETHHARFFIMA-RBEFLR,
ErE AR ERER I AR ET LR . BEA
R LU (NBT) #1 5-78-4-5-3-05| %88 (BCIP)
PHEYRE. FRHETKERMGE, A Quantity
One (%[ Bio Rad 24 7)) 448k 4 & F R K
BE. DA Bactin KEENEAR LHEBHBKEME,
HITEERNT. TREHE 3K,

1.7 ST KRHEU s FR, KA SPSS
B 12. 0 SHARERBTEEETEST.

2 %R

2.1 EEREEWH SGC-7901 HEMEHEK:
PERERMEBRARERKOEELEL. TH,
2.5~40 pmol/L 7528 K 3 F LAt (8] # 57] B K #
FRWEHF BB A K (P<0.0D), fEH 1~5d
Bk B d ke E (Cs) 8k (69.421£2.98),
(51.01+1.60), (44.25+1.94), (20.52 £ 1. 58),
(14.88+1.18) pmol/L,

80
70

EKHIR/%
&

ExtBARE. " P<0.01 1-XB4
2~6-2.5.5.10.20,40 pmol » LTI A E X HK
** P<0. 01 vs control group 1-control group
2—6-2.5, 5, 10, 20, and 40 gmol + L1 aloe-emodin
B1 HZEAHEIM SGC-7901 ERAMEKK KM
(x+s, n=12) )
Fig. 1 Effect of aloe-emodin on growth of gastric
cancer SGC-7901 cells (x+s, n=12)
2.2 PEREEM SGC-7901 B 5 41 M6 H A &
Go/M H1: HEHFERHEMH SGC-7901 48
EREUE TR BRSO EH S ERER
£ Go/G %S $1 B BB L MR e, R G/
M B4pE %, 20,40 pmol/L FHEKEELAHA
5 BARE.£RPSHERBIRAFRERE (P
0.05);7i 10 pmol/L #HERKHELBAN S3 R
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HELERLBEE (P>0.05), AK 1,
2.3 FERZEEARES SGC-7901 B AL
H T 3R A K 0 R R B R B A o, D B
ERERATRESEHARAT, RATEKS
KEARKN DNA FBRAHR. % SGC-7901 4/
B 5.10.20,40 pmol/L HERERKLE 5d 5.3
KAWL DNA FBRAAR, LB 2. 44 LR
G AR G745 5, 150 B 72 TR 28 9 ¥k BE 0 [ P9 75
BERARTRESEHARAT.

21 FRAREAFXFE SGC-7901 A F XMW

(x+ts, n=3)
Table 1 Effect of aloe-emodin in various concen-
tration on cell cycle of SGC-7901 cells

(xts, n=3)
FERER/ 9 E R %
(pmol « L—1) Go/G, S G:/M
0 (X)) 45.50+1.83 38.05+0. 49 16. 2441.27
10 43.42+1.27 33.35+2.68 23.32£2.31
20 40.53+0.14*  26.43+1.48"* 33.23+1.97°
40 35.85+0.56%* 23.33+1.76"* 41.224+1.24**

Sx AR *P<0.05 **P<0.01
*P<0.05 **P<0.01 vs control group
M 1 2 3 4 5

M-DNA Marker 1-%M® 2~5-5,10,20,40
ol « LS KSR
M-DNA Marker 1-control 2—5-5, 10, 20, and 40
pmol * L~ 1aloe-emodin
H2 RERBKEXSHT DNA FRYE
Fig.2 Agarose gel electrophoresis of DNA fragmentation
2.4 FERERMNARAMBEXEARIHEME.
MTHARAPOEFEGTRHAYPER (cyclin)
FIRAMESKHHEEE (cyclin-dependent kinase,
CDK) /), B HTH 2 AR R A e
SFIELHXAERAOMNREHERLRA Western
blotting FEAR#FT T 2047 ZRER, 4B BHKH
10~40 pmol/L FE KR KA E G, cyclin A
CDK2 K#%3i5K ¥ T F#, T cyclin Bl #1 CDK1 # %
BAKFEFR (P<0.05);Ti 2.5.5 pmol/L FEKX
REABANEN RAHKERTEENE (P>
0.05), % 2.

#£2 TEKREAFXFEI SGC-7901 A F M A
HXEARIHEM Gts, n=3)
Table 2 Effect of aloe-emodin in various concentra-
tion on relative protein expression of cell

cycle regulators in SGC-7901 cells

(xts, n=3)
FEXER/ % 4
(pmol ¢ L™1) cyclin A cyclin Bl CDK1 CDK2
0(%H) 0.239+0.023 0.01510. 041 0.016+0.027 0.242£0.027
2.5 0.23640.022 0.02540.024 0.03240.032 0.22140.021
5 0.211£0.012 0.08140.054 0.086+0. 042 0.203£0.017

10 0.18740.021*
20 0.152£0.033*  0.137£0.051*
40 0.11140.024*  0.20140.035*

53 RAKE: *P<0.05
* P<0. 05 vs control group

3 itig

BRIAMBRBERRAXALES WRREERE
RAZRARENEGRPAHERRY CRATS
ORI IT A BT IR, FLRE 2t 4 10 61
A#HENBERGERTXER AETHEEER, &
ATHEABHRY. ATFEREATEERE LM
MR, AR LA SGC-7901 B # 40 M FE K ok 4h
MRMERWET HERARGE BRI
M MTT R, 2.5~40 pmol /L HEXHEH
THNHERARKER, XIRAFEARRAER
1 A .

AR ELYHEZERIHZ—RTRAR
B UARREARETAEREEMEE
WA, XRREHXTHERREE R
MpEARHTRAREEHN. FHRRAFEXRER
Hit#agEEAARMELAART G/M
U EREFRANKEILEFERARE Go/G
P ALBER,AEREAKMELEFH SGC-7901
HHT G/M B, B, RS ERARY W HK
ABM TR ERRXREERTEARHN.

AFFERREMBRAPHRAEEANEY
W, ALBREERET S G/G I G./M B
B F M AR EBM CDK. Cyclin A BT RE
1t 45 & F ¥ 7% CDK2,CDK1 % fif 41 ffu 2 5 8 f
G1/S 1 G,/M ¥ .5 CDK2 R FE G./S
WEA. R G/S BRTTLERN. AXREHR,H
BAMEZFHERARLEG,Go/G I H L H A,
XU EREREL TR cyclin A #1 CDK2 #
ﬁﬁﬂ(q&ﬂﬁﬁ Go/Gl%gﬂﬂﬂﬁﬂ‘o *Efi!cydin Bl
RALMBEVBEELD, TEE G/M HEREE

0.113£0.026"  0.16410.034"
0.175£0.035*

0.216+0.027*

0.17410.025"
0.148£0.012*
0.12310.038*
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Fl;CDK1 hFE&E G./M HB#E X5FXLRE
iy cyclin Bl #1 CDK1 B %X KF ERA U KA
BHIEE G/M HIET LA . XBERMNGTF
A LR TEAZRAEZNFERARERKSHR
BMERBXE,
EEERIEAE¥ERAMEERERAELA
% HL-60 T G./M B FilH 55 LR
HMRAA. BINRECYSFLRERZLER-H
HWRAPEEREETIE cyclin Bl f1 CDK1 £k
.X5 G/M BIEEREEUXAMN. E-IE
RAEERBRATHM cyclin A B RK &, T *t
CDK2 MEXEHEM™ ., ERXEERNEERRT
AR ARS, EEREEFARATE X AB
KREARATHAR, MBMNEAALERRETER
HL-60 iR A T, ¥ FEXIMFARAMBRER . T
CDK2 W RZ B A 2B, ¥ i CDK1 A2
EEAXAEXFSHRATS, L E,CDKI K6
EEZHM.BTIE G/M B, EH EKB
G./M B ##ESFET-EA", Cyclin A Z£ Go/
G, #1 G./M Bl R #4EF  BERRR LS8
CDK 2 R[FH# 7 Go/G % & CDK2, M7 G./M
% & CDK1, Lk cyclin A Xt 41 WA R
KM EESEASEE, £ HL-60 AP, A ERE
E5I& cyclin A WA EFBRE FH Go/G IR
Bk CDK2 RAEFTE™.
EFEEREESI R BARMIETE Go/G
BHLH  Kuo SR AAERRETHESR p53 R
gk m, @ E5E COK MFH p2l MEX
BIMATIBLIE AT Go/G 1™, TR, AERER
1 5 B e 40 D S 4 ) AR A AR B AR B

B2, ALBERAFEXRARBETRAEHEA
AR R TR B0 3R 150K P T R AR 4R B AT,
ZMEERARENERK., XEAFERRRTER
—Fh B A BRI B R Y
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