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O E. BN UERFCENE(AD) AT B B IgiIE £ AR Na’ K -ATP B 5 69 % Fik &k
SMEF B RmI & AGS, 5518 1.0.3.0.5.0 pmol/L F 3 R ESVEA 24 ~72 h, RAUEE R #M AGS 4&13@ Na*-K*-
ATP B & M7 K 5L ; MTT #= ELISA 547 AGS 4m .64 36 75 55 187 L DNA 4~ ; B BF R ELISA A& e 8 A B £ K
B F (VEGF) fe# 40 £ K B F B1 (TGF-B1) #97K-F ; K R 2R AL 448 0 K R4 5% G 8 9(MMPY) ¢ &K,
NEZEE AN ML, HER 1.0~50 pmol/L F o HE ABSAE B FEAK Na’-K*-ATP Ba & 1| JF sk 2 it
KRBT dpH AGS i & K36 78 A B 3§ m bt L DNA KT, Rl B, F 8 & A B AL LR Y VEGF F= TGF-B1 #9K-F
(P<0.05), &A% MMP-9 B ey /&M FFAEA 20K VB ei42 £ (P <0.05), &8 FoEANBA—FA KL
WHBEHY,CTHRELA N T BmBAZZGEN,
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Effect of Andrographolide on Human AGS Gastric
Cancer Cells Proliferation and Invasion

OUYANG Deliang ,HU Yang, WANG Youbao,et al
( Department of General Surgery ,the Third Affiliated Hospital , University of South China,
Hengyang , Hunan 421001 , China)

Abstract: Objective To observe the effect of Andrographolide on the proliferation and invasion of human gastric
cancer cells and explore its potential molecular mechanism. Methods Human gastric cancer cell line AGS was cultured
in vitro,and was incubated with 1. 0,3.0 and 5. Opmol/L andrographolide. After treatment, enzymic activity of Na*-K* -
ATPase was determined by norganic phosphorus assay. Proliferation of AGS cells and the DNA fragments were detected by
MTT assay and ELISA ,respectively. Production of vascular endothelial growth factor (VEGF) and transforming growth fac-
tor-B1 (TGF-B) were detected by ELISA. Activity of Matrix metalloproteinase-9 ( MMP-9) was analyzed by a fluorescence
resonance energy transfer kits. Chamber invasion assay was used to study the cell invasion. Results 1.0 ~5.0 pmol/L
of andrographolide significantly reduced the enzymic activity of Na*-K* -ATPase,suppressed the AGS cells growth and in-
duced the formation of DNA fragment,as demonstrated by MTT and ELISA. Results also showed that andrographolide could
also decrease the VEGF and TGF-B1 level,and decrease the enzymic activity of MMP-9. In addition, andrographolide could
also reduce AGS cells invasion. Conclusion Andrographolide is a potential anti-cancer drug,and it could inhibit gastric
cancer cells proliferation and invasion.
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PRI BRI 7 A H . 280 3% N TE ( Andrographolide ,
AD) B—KHAHR M Rem —wi K59, L
TEZ A FIGIR 48 FUg Mg IR, (HGE
EN SR TN AL/ POPNe=F 2 Uil i O
KEA —@ I SRS s, 76 b
()% & it Na* -K " -ATP [iff 1] 82 5 g
ARG TE . HeAh, A N KA A P (vascular
endothelial growth factor, VEGF) Fl¥% 1k K A+ Bl
(transforming growth factor-B1, TGF-B1) DA S 3 )i 4>
J& £5 1 [ ( matrix metalloproteinase-9 , MMP-9 ) &)™
225NN R R, AR SN
FL O IE NIRRT 15 988 40 0 A G B Y S e, JE ) 20
PR H T BEAHIL]

IR

1.1 K7

ZELFENR (41 98% ) ) H Sigma-Aldrich f
2 5 2\, DMSO I i Al R R R R
15 mmol/LAY W A7, 40 M 5% 372 3& 4 Invitrogen 7=
i, W FRAUE - Corning 28 /], HA 5 ¥4 F 1
WA T, Trizol 3% W H Invitrogen 23 &, RT-PCR
A& A KiEEAEY A F . The SensoLyte MMP-9
T PRI R &0 H AnaSpec A H]
1.2 #HpaiEss

ANBEEM R AGS HI% 10% i 4 10035 i RPMI
1640 F5FEEEPTE 37 C oA 5% CO, BMREE TR, H
FELE T 100 B0/ mL (97 85 28 F1100 5/ mL )4
& (pH 7.4) , 1 3 REHIGFEILSIA TA AL
It HTFERSER AT AN BE29 2R 10°/mL,,
1.3 Na'-K'-ATP Egi& M2

FRAEHEAE S5 07 B 5 8 JE ALl ( Pi) B4 5 i L
ATP BRTEPE, VAR R H & A 20 mmol/L KCI,
100 mmol/L NaCl 30 mmol/L Tris Z& & (pH 7. 4)
DK B i 240 B R AR o B . 2 R N AR &R A
2 mmol/L ATP J5,30 CH¥E 15 min, #EHMA 15%
SRR RN, i 640 nm b YT EEE
SIHTRE T JCHLBE Y % . ATP il 3% 7R 19 2 5L,
1 mgE I 1 h INAEFL ATP 25 1 wmol/L TEHLEE
A 1A BN ATP i TE 1, 3T 5 AR X 3
ASAON XTI P = A B AL S e X BE 2 il S
£ x100% .
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1.4 ¢HBaIEE DT

T RN AR B A AR AERR T, 364 T MTT 230 #r, )
FH0.25 mg MTT/mL 7£ 37 °C P H LR 400, F
FH4 A 3 i 22 E BiA 3GE 11 1 i 570 nm (630 1F
KB WL, ARINENR = (25 A4 0D
{8 — AbFRZH OD {H) /25 140 OD {i x 100% .,
1.5 DNA BFHMNE

K H ELISA Jll £ DNA Wi o, 402 AT
WEEM) 2E D IE N BRI T Z 05, & T 24 988 40 Pl
30 min, $%%& 200 ¢ FE.0 10 min, K56 20 pl |
THWER 2 E R R AN RRS A
FEALAINA 80 wL BT BC i A S e il i), ZE IR TR
2 h, FIH PBS thikZ )5, IMAKYE W, HWE
15 min, 4 H 3@ i 2 K AR A i 405 nm
AEHEIE (B 490 nm K ) o K% DNA
MIFEXT & = FEASIROG B/ BRZH WO B x 100%
(REAS 3 250 34 PN TR Ah 38 17%) 40 B 5 X6 RECZEL . R FH 58 0
S PN TG A EE A AT )
1.6 VEGF #1 TGF-B1 7k FHIME

AN ]9 B 118 2 00 352 N T T4 B2 D 48 b
FIH PBS Wik 2 J5 , #:3 H 10 ng/mL A TNF-o J%
HHEEA 18 h, FIJH ELISA T EI & VEGF Hl TGF-
B1 TEANAEES I LW W A K
1.7 MMP29 i&HENE

Y Ak B 25 RIS, AR H 3, SR R4 v I
MMP-9 (7] g 1% P£ . H 2D BR M P8 AnaSpec 23 A /Y
SensoLyte® 490 MMP-9 Assay Kit $5 it 45 B 4T,
AIRFN 2 % EDANS/ DabeylPlus™ %¢ Y6 4R fiE £
FEREIR  TEIX SR 58 B Ik 1, DabeylPlus # EDANS
FENCE T I KB MMP-9 457 55 P [ )5, EDANS
HOFAR AT 2200, TE 56 AR A F il Hoag gE (5
MMP-9 (% % ¥ 5 1E B, 3 &/ & 3 K 5 B R
340 nm A1 490 nm) , FEIT5EAS L5 0 BRZH 1Y L AE (AH
XPE ) o
1.8 BEASH

4 AGS 412 (3 x 10°/mL) | [E] i Ma-
trigel £ 7E Transwell JE 5 [ (40 pnL/fL) , 548 8 5}
12 h, Transwell i EZ A AW 100 pL, F%E
A 500 pL 58 &35 F ., 5% CO, 5 /F T
24 h, BUH/NE  HIEE 4 °C [E5E 10 min, A LS &
YA 5 min, PBS YRIREHE L LR THANA, IFBEHL
PEHE S MLEY TR E E
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1.9 S ZESR

R E + brifE 223, SPSS 17. 0 4eit
A PRBHE I AT 7 2257 HT (ANOVA) A1 1] L3
KU LSD 23#r, P <0.05 N2ESh B,

2 &% R

2.1 AEREZFOERNEEXT Na®-K*-ATP BgiF 4
spAlG)

AN [F e Y 2 D SN BRAE T AGS ZHAf 24 h ),
RETE— & TR Sl 4B N Na™-K ™ -ATP g% 7%
Hr 1.0 wmol/L %00 3% PN TR BE {ff Bl 15 1 B Ik 2
86% ,3.0 wmol/L B HIE MR 59% , 1M 5.0 pwmol/L
ZELDYENEEAE S Na* -K " -ATP BT Ik 1K 2 48% ,
L1 R,

120 1
100 1

%
80 1
*
60 1 +
401
201
0 1 2 3 4

1 ARIREFOERNEEX Na*-K*-ATP E5iEEM 220
1. XFHE4;2:1.0 pmol/L ZEOEN R ;3:3.0 pmol/L ?L‘%WEE‘A;
5.0 pmol/L ZE0ENER.  SXTIRAL (0 pmol/L) FuAL, * . P <0.05

Na'-K*-ATPHEE (%)

2.2 FLERESRT AGS A8 A KL A0

MTT 255 R, 7 [l — B[] 25, AN [R] R BE Y 280
TENBRREAT M AGS 40 AE K 3G 5E , H Rl Wk B
G AV E s, FEAH R BEAE TR BE AR s
(B A EF: , X AGS 4t PP A R PR B (1)

®1 FOLENBEARRERARREIERT AGS 4
B =S 00 (% )

2 p e =
g ('“M‘i?ﬁf';& 2 h 48 h 72h

0 0.00 +£0.00 0.00 £0.00 0.00 £0.00
1.0 19.08 +1.43*  27.49 £0.97%  35.34 +1.22%*
3.0 34.75 £1.92%  45.71 £1.95%° 53,08 =1.72%
5.0 48.38 +1.46*  57.08 +1.57™1  65.81 +1.14

EXTHA LA, a: P <0.05; 524 h L& ,b.P<0.05; 5
1.0 pmol/LAALHE ,¢: P <0.05;5 3.0 pmol/L A%, d: P <0.05;
548 h ¥, e: P <0.05

2.3 FOERNEEIETR DNA 2R

WK 2 Fi7R,1.0 pmol/L 2503 N ERIEF 48 h
JE BB N 24 DNA ()& i, BEE MR I3
HIHi%4 DNA Srmpliz £,

*
| I
| I
1 2 3 4

B2 ARAREFOLENEIEZ DNA S2HFE  1.37
BE41;2.1.0 wmol/L ZELFENTE;3:3. 0 wmol/L ZE L NTR; 4.
5.0 pmol/LEEL3ENTR.  SXTHEZL(0 wmol/L) HER, # P <0.05

—_— — 3 5%
(=] N (=) wn
(=] S S (=]

L fl

Wi ZEDNAFHXT & (%)

(=]

2.4 FILERBEXT AGS A H VEGF & TGF-B1
SENHIT

ELISA 2558 7R |, Bl 28 0ot PN T vk B () 38 v
VEGF Hl TGF-B1 7K B Wi (P <0.05,% 2) .

K2 AEREFOLEMNEX AGS 41+ VEGF X TGF-

B1 K FEHIF N

0 169.34 +14.57 237.17 £17.51

1.0 154.17 £8.41° 204.74 +9.75°

3.0 131.95 6. 84 182.87 +7.58%
5.0 87.08 +8.47% 119.38 +11.36™

X (0 wmol/L) L#E ,a: P <0.05; 5 1.0 pumol/L #H %2,
b:P<0.05;53.0 wmol/L A H#,c.P <0.05

2.5 BFOERBEX AGS B MMP9 BEEiE RN

MMP-9 [0] £ il 35 M 45 R @ /R, 1. 0,3. 0,
5.0 pmol/L ZF 0> ¥ W Mg Ab B )5, 5 x5 BEZH A 1L,
MMP-9 JEPEHT R FEAL, H 5.0 pmol/L 2R3 A

BREKE MMP-9 [ PR AIG 47. 5% , WLIE 3,

2.6 FOEREEX AGS AREZHHIE

ANl BE 2 BN ERVE T AGS 40Af 6 h J& , %
AR 2 TR LI 4 fE 3 s, 1.0 ~
5.0 pmol/L ZF.CIE MR e A A 72 B2 B 1K AGS 21
MmRZE S (P <0.05)
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1207
100+

*
801 *
%
60-
40
20-
0 1 2 3 4

3 ARREFOENIEX MMP9 FHERFMmM 1.5 8
2H;2:1. 0 pmol/L ZF.0>#E N HER; 3:3. 0 wmol/L 57 0 3 N ;4.
5.0 pmol/LEELENR.  SXTHEZE (0 wmol/L) KL, * P <0.05

MMP-OFH X5 (%)

g R Ry

N ve " _ _@¢ | J '. o £
SR Tl -
LY EE N I

4 FOERBEET AGS HEEZE SN x20)
A:0 pmol/L ﬁAB\EWEE;B;I.O pmol/L %L‘EWEE‘;C;T).O pmol/L
ZROVENTE;D 5.0 wmol/L 2803 A4 i

K3 FOERNEX AGS HEEZE T
AGS 2 g Y 2 IS4 it L 91 (% )

FOIENBRRE ( mol/L)

0.0 72.18 £2.32
1.0 56.63 £2.97*
3.0 39.71 £3.17%
5.0 24.28 +3.28%

X R4 (0 wmol/L) Lb#%,a: P <0.05; 5 1.0 wmol/L #H [L%L,
b:P<0.05;5 3.0 pwmol/L 4 i, c. P <0.05

3 3t i

V5 UM JH TR IR VA YT 1 B AR, 1T DNA W7 24
EMEME T EERS S, AMRER 1.0 ~
5.0 pmol/ LI 5.0 ¥ N TR AL 3L IS AT 5t 25 14 1 5 s 200
LK% DNA ()5 6, il Rt T 28 0ENERES A E
TR AN M S BEIR T RS A S 3 | B s R A T
Na*-K*-ATP [iff Sy = ¥2 BRAE P51 SR g, 2 ot — >
o= R A — A B3 LA 4 Y S R AR T o
B S — P A 11, PR TR N Na ™ A4 i
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AN K BY5SH, I, Na* -K * -ATP FExF T 44585 1
BASTATRCHS ) A AMEE S S X RE R R,
LU 2 R EN; RS N (ATITR FrB i 1) b S e o
AR ILANE] Na* -K*-ATP g 15 1, Be A 250
il 92 A P 3 5 AR R R B, ML T B ol ek
AR -V BV PR RE P T R T 2 AR D i, B 4 5
JHT R &A1 VEGF Fl TGF-B1 &M &k 1k Kk
T FEH A I A A2 B T, TGF-B1 2045 B 8 76 N
G — b BB bR AR K RS B g R,
TGF-B1 38 25 & 1) Fe S J00 1 640 1 B T 184 5 51 9 240 e
MG R AR5 SR 20 50 0 T N R Ak PR
VEGF H1 TGF-B1 £ B 40 i v & 2 B W R AIG, X 3%
WA 2003 N TG T BETE — S R 055 18 i 40 A
BB R A M (R 28 RIS e
RIGEBR AR, LB I RS MMP-9 (17
PEBEYIAHIE . MMP-9 J2& — i P R TG , m [ i 4 i 4
SETR A , (A5 908 20 M 0 AT Rtk L R
HHAEMRE PR C 4 H 2528 wEA" . A
FEUESE, 200034 PN 6 BB 2 25 40 ) MMP-9 19 16 4 | I
S B AN (R B RS

MZ WIE 1.0 ~5.0 wmol/L i %03 P ik
REAMH] Na*-K* -ATP B9 75 P, It o] GE 5 5 41 i
BT KA, DRk, X R il AL A 4t BE
VEGF F1 TGF-B1 7= A= 34 il MMP-9 #4935+,
77 A REA I M 45 A0 & A A Bk /0 T R AR IR A AR 28
JRUAE X e B B 28 03 N TG ] 5 | 200 A 1l A
ZE BRGNS R 25 YR T 92 0 g 0 AL
N AR 2L RGE S iR 7 EEE T — 2
(LN
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