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[ Abstract ]

gastric adenocarcinoma MGC-803 cells and its molecular mechanisms.

Objective; To investigate the effect of cinobufacini on the invasion and migration of human
Method: The inhibitory effect of
cinobufacini on the proliferation of human gastric cancer MGC-803 cells was detected by methye thiazolye telrazlium
(MTT) assay. The effect of cinobufacini on the invasion and migration of MGC-803 cells was determined by
transwell assay. The protein expressions of matrix metalloproteinases-2 ( MMP-2 ), matrix metalloproteinases-9
(MMP-9 ), tissue inhibitors of metalloproteinases-1 ( TIMP-1 ) and tissue inhibitors of metalloproteinases-2
(TIMP-2) were examined by Western blot. After treatment with different concentrations of cinobufacini, the mRNA
expressions of MMP-2, MMP-9, TIMP-1 and TIMP-2 in MGC-803 cells were detected by Real-time PCR. Result;
(@D MTT assay showed that cinobufacini ( 10, 20, 40, 80, 160, 320 mg-L ') significantly inhibited the
proliferation of gastric cancer MGC-803 cells (P <0.01) in a dose and time-dependent manner. 2) Transwell assay
results showed that cinobufacini ( 10, 20, 40 mg - L") inhibited the invasion and migration of gastric
adenocarcinoma MGC-803 cells to varying degrees (P <0.05). 3 Real-time PCR and Western blot results showed
that cinobufacini (10, 20, 40 mg-L™") could down-regulate the protein and mRNA expressions of MMP-2, MMP-
9 and up-regulate protein and mRNA expressions of TIMP-1, TIMP-2. Conclusion; Cinobufacini can obviously
inhibit the invasion and migration of gastric cancer MGC-803 cells. The underlying mechanism may be related to
the up-regulation of the transcription of TIMP-1 and TIMP-2 and the down-regulation of the protein levels of MMP-
2 and MMP-9.

[ Key words ] cinobufacini; gastric cancer; invasion; migration; matrix metalloproteinase; matrix

metalloproteinase inhibitor
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Ry R BRAEUE IR TT B R S TR A RN AL R AL
il 2 B I, S IF AR W R Y Bt R BT T 1) 28
b
1 &
L1 259 540Mibk oS 3 I % (B AR sl 25
AR, 25 5 220050846 ) , fifi FH A H — I A&
AR (DMSO) 1 mmol - L™" B ¥ , I FH JG IfiL 15 45 77 3¢
Bl 1.6 mg-L ™" BE¥, FH 0. 22 wm JG B {3 £L 8 I
o UE, SER 45 25 H RPMI 1640 5 57 570 B 2 T i
TAEUEE , T A TAE U B (9 7% 24 85 55 3 of DMSO fi
Rk R 0.1% . N B IR MGC-803 41 Jifg
R, 08 B E R BE LR A0 % 4 %5 TCHu 84
1.2 {5 RPMI 1640 21 g 35 % B, JBE 2 (1 g ( 58
E Hyclone 2% &, #it 2 4> %] & SH30809. 01,
SH30042.01) ; Jii 4= 1fiL % ( & [ Gibeo 24 ], it 5
10437028 ) 5 A T. 5 A4 JLJIE B JiE , transwell /NE (3£ [H
Corning 2~ &), fit 5 43 5l 2y 356234, 3450 ) ; & Mk %
(MTT) #3 7) ( £ [ Sigma 24 W), it %5 M2003) ; BCA
AR B D R e (AL, P E R R R A it
2 P0010) ; MMP-2, MMP-9 , TIMP-2, B-Jil 3 & 11 ( 8-
actin) FL 4K (£ [ Cell Signaling 23 6, it = 73 %1 by
40994, 13667, 5738, 49709 ) ; TIMP-1 47 {& ( 2 [&
Millipore 2\ H] , it AB770) ; HRP 47 1C # -5t &
RERREE H (Tg) G(hUM AR L E Y HR A BRA A, 15
HA1001 ); Prime Script RT Master Mix, SYBR
PremixEx TaqTM I ( H A& Takara 2 &, 4t 5
RRO36A) ,
1.3 {Y%% 721BR0O8904 FI ZH 4 5 yk A,
221BR57108 %I > -+ % i 4%, Universal Hood II 7Y
SDS-PAGE % i 1 & 43 #r AX ( 35 [ Bio-Rad 28 #]) 5
Enspire %4> [ 3l fi§ A5 i 53 A1 4 ( 3€ [E Perkin Elmer
A H]) 38000 WJ I CO, ¥ 3546, CL30R # & i & 54
A URE LWL (£ Thermo Fisher 23 7)) 5 IX71 7 5
B W 8 ( H A Olympus 24 7] ) ; Lighteycler96
A5 N g 1 PCR Y (Fij =t Roche A H])
2 Hik
2.1 #MeRszE NE BRI MGC-803 4l i 3% 5= 78 &
10% G4 MG, 1% H-HE5 RIBAGW, pH 7.4 1
RPMI 1640 ¥ 32, F 37 C 5% CO, 2 Jfl 35 32 46
TR, BE R B, BL 0. 25% IR k1t .2 ~3 d
1 k.
2.2 MTT Lo ik A6 A2 i 220k 200 i 35 4 8 ) 1 52
M) IBOG AR A N5 i MGC-803 4 it 3 £k,
LA B (4 x 10" AS/mL) | B4 R T 96 LG
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Fet, AL 100 pL, SEFF 40 MG BEfS (24 h) , &
FLINA 100 pL & 40 2 55 35 7 (5,10,20,40, 80,
160,320 mg- L") 2% RPMI 1640 ¥ W (25 (1 41),
JF P A AU 2, R 2RI B B 5 24 ,48,72 h 5,
A 5% MTT 20 wL JZ ) 4 h, 3 3, i DMSO
150 wL/4L, 7% % 10 min fii 25 & ¥ 55 53V i, B AL
R 3 K 490 nm 0 B FLIEOGEE A 20 i 3 5E R =
Agym/ Assprm o

2.3 IR ZEBHE N tanswell /N F K FH
matrigel Fi B¢ B 78 55 , 0T 4 i 55 7248 37 °C,30 min
Je eI R Y o 40 M B 3R 1E 6 FLAR T, 43 ik ST 2
g, e uE R (i E o 5 8 5, 10, 20,
40 mg-L™ ') 4, K535 24 h J5, WAk & 4 e,
RPMI 1640 75 [ 3 5 W o A il 50 200 i B vk, ) % 4
B#REEE 5 x 10° 4~/mL, transwell | 28 4% 4 i1 A B2
A W 200 L, T E A 10% Jig 245 1l 7 1
RPMI 1640 ¥ 3: %£ 500 wL, &AM S &
flo dEZEHE 57 24 h, U transwell /]38 - 1 2 iy 7
Y IR ER 22 wh i (PBS) R 4% wh vk 3 3l , A 45 452
2 b A R TE A M . /N T B [
20 min, T 0. 1% 25 i 48 Y4 1 20 min, PBS 57 3
45 5E S AR, T A BT RS A A
I, AL K 0 JE R e ] 2 5 AN ST B
2.4 M EBKN  transwell /= LA H
matrigel i B i B 18 75 15, AR P R[] 2.3 {2 38
2.5 EHREEI I (Western blot) 4 il MMP-2 |
MMP-9, TIMP-1, TIMP-2 1 40 A 9 MGC-
803 ZH s T 6 FL A, 7F 4 L 1% F= 46 37 °C 5% CO,
WEE A MG REFS (24 h) o 43BN S AL, AR IE
(RSN 5,10,20,40 mg- L") 41, 4k &2
FE 24 h J5 HE A 40 0 B A, ] BCA BRIk
JEE 00 7 1R AT B R R S AT R TN 0 T
(SDS-PAGE) #E Jig H3 Uk 43 &5 H b5 8 H1, HL UK 55 1F
60V 1H & 90 min,120 V {HJE 15 min J5 , K 05
(25 11 56 & 5% % 2 PVDF B I, % B 45 4 : 300 mA
TH 3% 90 min, TBST ¥t 3 ¥k, &% 10 min, 5% i
U5 H TBST W = B 11 2 h, TBST P 3 K, &
K10 min, K RBEHCE F—HL(1:1000) hiFE 4 C
I, TBST PEAR 3 ¥k, AKX 10 min, fil A HRP #xic
MEPT R P (1:2 000) ZE i N 4kL20E R 2 h, TBST
VEASE 3 U, IR 10 min, SR FHEE I BUZ 3 B & Sk
MMP-2 , MMP-9 , TIMP-1, TIMP-2 & [ %77 JK B (.
2.6 SCEF IO E R A W EE R N (Real-time
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PCR) ¥ il MMP-2, MMP-9, TIMP-1, TIMP-2 mRNA
Fik AN M dE R 2.5 T, R B 4 A0 i A
RNA  GIW 550 AR TA Y TR (L) IR A FRA
AlG R, UL ER 1, PCR N 4% 4 AR % 95 C
6 min; f#4%E 95 °C 10 5,65 C 60 s,97 °C 1 s,y 14
95 °C 10 5,60 °C 10 5,72 °C 10 s,45 MG, ]2 1 45
WG Lh B-actin K N £, MMP-2, MMP-9, TIMP-1,
TIMP-2 mRNA ik & Ditr#fEfb C, #4718, R H

O 5 f 7 vk (2 79) X 4 SR AT HU B A #T o
*1 51#MF%
Table 1 Primer sequence
519 il I /bp
MMP-2 [ 3% 5'-TACAGGATCATTGGCTACACACC-3’ 90
T 5'-GGTCACATCGCTCCAGACT-3'
MMP-9 % 5'-TGTACCGCTATGGTTACACTCG-3’ 97
T 5'-GGCAGGGACAGTTGCTTCT-3’
TIMP-1 % 5'-CTTCTGCAATTCCGACCTCGT-3’ 79
T U# 5'-ACGCTGGTATAAGGTGGTCTG-3'
TIMP-2 3% 5'-AAGCGGTCAGTGAGAAGGAAG-3’ 136
N 5'-GGGGCCGTGTAGATAAACTCTAT-3’
B-actin i 5'-CATGTACGTTGCTATCCAGGC-3’ 250

Ui 5'-CTCCTTAATGTCACGCACGAT-3’

2.7 GEilESHT SRFH SPSS 16.0 Giit R Ak B,
BAEH x 5 2R, Z A0 e HFT 7 22 5 WK A B A
RO 2500 AL IE] LU Bk 0 K 6 5 5 258 5%
AT EARFIKRIE t K, P <0.05 R REFH
Gt Em L,

3 £R

3.1 Xf MGC-803 4 s s sz S5 HA Lk
B, 410 ~320 mg- L~ 4EWE 2 5 BIALBE 24,4872 h
J5 , MGC-803 41l g 444 5t 2% i % F [ (P <0.01) , S 1}
(i) R B A P o Dy HE B A2 WE 2R XF MGC-803 4 Jify
AR B FEMEAE 5 i, J5 2 S 50 3k FH A8 AR T vk
(5,10,20,40 mg-L™") 4R 3/ 24 h 47 0F5T,
W2,

3.2 X MGC-803 Aiffifz 22 ML RE W AYE W 5
AR, LR WE K (5,10,20,40 mg-L7") 4b
24 h J5 ,MGC-803 2t Jfd iy 25 6 A W] b s /b . HErh A
fRZBL G D, EWEF (10,20,40 mg- L") 41 5 40
JiL 28 B . (P <0.01) s iB B e g v AR ME R
(5,10,20,40 mg-L™") 21 & Jiz 40 ffg 2 B K0 2 v 0>
(P<0.05,P<0.01), L3 3,

F2 HKIERIFABIRE MGC-803 HAIEAEMNHM(z+s,n=5)

Table 2 Effect of cinobufacini on proliferation of human gastric

adenocarcinoma MGC-803 cells (x +s,n=5) %
25 53 }jﬁff&f 24 h 48 h 72 h
2 - 100.48 £3.07  100.33 £0.29 100. 67 3. 59
(LS 10 64.11 £1.87%  48.59 +2.55% 40.05 £4.11%
20 53.76 £2.93%  41.41 £2.12% 32.99 +3.69%
40 46.99 £2.07%  32.72 +2.97% 22.89 =4.38%
80 39.12 £3.56%  28.94 =4.13% 22.88 £4.00%
160 36.95 £3.01%  25.56 +2.87% 17.00 +£2.29%
320 34.96 £2.73%  26.19 £2.96% 19.47 £2.77%

HHEAA K P<0.05,YP<0.01(F3~5[),

#3 HLIEEWATRE MGC-803 AIEBEESTIBMEM(x +5,
n=5)
Table 3 Effect of cinobufacini on invasion and migration of human

gastric adenocarcinoma MGC-803 cells (x £5,n=5) A~

A Pk EE /mge L R H THEH

- 214.50 £13.03 396.00 £47.51

23
2

feifs 2 5 221.25 +£16. 62 312.00 +17.58"
10 143.25 +5. 062 220. 67 +10. 07
20 133.50 £9. 47 180.00 +7.21%
40 40.00 +£2.94% 181.33 +11.59%

3.3 X} MMP-2,MMP-9, TIMP-1, TIMP-2 % [ % ik
P 525 LAl F B, Bl A A2 0B 3R 0T vk B Y 1
Jir, MMP-2, MMP-9 4 [ 3% 35 7K - ¥ K 3, TIMP-1,
TIMP2 # [ £ ik ¥ L 8, ¥ £ (10, 20,
40 mg-L™") 41 MMP-2 4 (4 £ kK F 3 T (P <
0.01) , %22 (10,40 mg-L~") 4 MMP-9 & [ % ik
W I (P <0.05) ;46 % (20,40 mg- L") 4
TIMP-1,TIMP-2 £ (4 % A /K & FiH (P <0.05,
P<0.01), WK 1,%£4,
3.4 % MMP-2, MMP-9, TIMP-1 I TIMP-2 mRNA
FRKFER R S i, BIEE (5,10,
20,40 mg-L™") £b 3 24 h ¥ A B % MGC-803 4 i
MMP-2,MMP-9 mRNA % ik i 2 &K (P <0.01);
TIMP-1,TIMP-2 mRNA % ik B & 3 & (P < 0.05,
P <0.01) ; b 4 I 22 i 5 ¥k B 1% 25 TIMP-1 mRNA
FREE TS A4 HEEEEH, LWES,
4 itig

21 47 i S 7R AN [) A 40 i A 4 4 e B IR R R
FMER B RE S SRR I HR A 2K R 2L
AR A A BTG BT MMPs 2 40 i A 3 R
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TIMP-1 S S SN S s 26 kDa

e R -+

-actin 45 kDa

A B C D E

AZE4LB ~ BRI 2(5,10,20,40 mg- L") 4]

E1 %% MGC-803 4 g MMP-2, MMP-9, TIMP-1, TIMP-2 & H
Rk K

Fig.1 Electrophoresis of protein expressions of MMP-2, MMP-9,
TIMP-1 and TIMP-2 in MGC-803 cells

AR P A 1) 2 A 4, R 85 A K b R ) 40 i
AN A SRR A MIMIPs (9 3 P 7E BT 4K
5L 2 S TG K7 B RS A . e R L
MMP-2 , MMP-9 5 [ifri&d 4 i (%) 47 28 5 % X R | 0 %
I, 32 )28 5 00 T2 SR . G G rp 2 AR 0
e D A SR A ) B T W e R IR bR 2Y
RLHFER A TIEGER FIERGR RIERE
ST TR TR T O R R T K
i AR 45

TIMPs &2 545 il 20 21 rh Jsy 3 1% 14 (1) MMPs (14
P SRR . HORTE SE S, 4 M AN 3 T A T
FEAR KA LT MMPs il TIMPs 22 7] % Y /) #
HAEM . 3R UG KB 5E B, TIMP-1 1) 534 33k
SHEES RN MEMEE ARG X, M

*4 fiEEIF MGC-803 48 MMP-2, MMP-9, TIMP-1, TIMP-2 Eq KA K EH M (x £5,n=3)
Table 4 Effect of cinobufacini on expression levels of MMP-2, MMP-9, TIMP-1 and TIMP-2 protein in MGC-803 cells (x +s,n=3)

2 53 R /mg L] MMP-2/B-actin MMP-9/B-actin TIMP-1/B-actin TIMP-2/B-actin

2 - 1.23 £0.09 0.58 0. 06 0.78 +0. 06 0.82+0.05

LS 5 0.91 £0.05 0.47 £0. 06 1.34 +0.01% 0.87 0. 02
10 0. 80 0. 05% 0.37 +0.05 1.20 +0.07% 1.05£0. 11
20 0. 68 0. 05% 0.21 £0.02" 1.05+0. 11" 1.20 0. 07"
40 0.45 +0.06% 0.21 +0.01" 0.88 £0. 02 1.34 £0.01%

x5 fiEE3x MGC-803 44 MMP-2, MMP-9 , TIMP-1, TIMP-2 mRNA £ /K ER SN (x £5,n=5)
Table 5 Effect of cinobufacini on expression levels of MMP-2, MMP-9, TIMP-1 and TIMP-2 mRNA in MGC-803 cells (x +s,n=5)

2 51 R E/mg- L MMP-2/B-actin MMP-9/B-actin TIMP-1/B-actin TIMP-2/B-actin

2 - 1.00 1. 00 1.00 1.00

teifs 5 0.91 £0.06 0.75 £0.09 1.55 £0.40 1.12£0.22
10 0.73 +0.02% 0.48 +0.05% 1.31 £0.01% 1.21 £0.06"
20 0.69 +0.02% 0.39 +0.05% 1.27 £0.02% 1.27 £0.02%
40 0.63 £0.06" 0.38 £0.07% 1.07 £0.01" 1.31 £0.00%

MMP-9 35 ¥ () — A~ #2243 7 gk J& TIMP-1, i 9 55
MMP-2 3% 1 ) 8 4> F J& TIMP-2, TIMP-1, TIMP-2,
RERS 3 I 45 /5 MMP-9, MMP-2, A ifif 410 il 5 P 5 119
B/ R

ARSI, 20 AR 0 2R A B Y MR R A1 i MGC-
803 fY) MMP-2, MMP-9 & 4 ik /K F 34 T i, [F] it
MMP-2, MMP-9 i F 8% 41 il ] 7 TIMP-1, TIMP-2 %
FI 223K K 7 35 1 o, PR Uk A2 0 R T 8 2l T O
MMP-2 , MMP-9 2 [ 3% i 5% 30 1 75 95 240 M 1) 1= 28 A
TR fig Jr, ML H AR W] fE 2 @ o [ 9W TIMP-1,
TIMP2 R AL BM . i — LR R, &I
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A0 P R 40 i MGC-803 () TIMP-1, TIMP-2
mRNA ¥ |, 30 W] 42 0 % B8 % $2 & TIMP-1,
TIMP-2 ) % 58 7K -, 3 1 45 = R 2 A9 2R 1 383k K
o ETROCTE MR, 28 4% Tk B AR 2 4b 3 MGC-803
) TIMP-1 mRNA kK BARY & T2 HA R
TRV, (H Bifi 5 A2 W 2% 0 B (9 $2 57 , TIMP-1 mRNA 3%
IKOE 2 R RE e, B TIMP-1 & 1 % i85 5 mRNA
e — 2, R LA R — DR

gE L ARSI RN TARE R B R S
B 0 B0 AL 1, RBP4 o R R 48 W i b 9E TIMP-1,
TIMP-2 (%) % 5 oK SF-, #E T F 98 W 2% 1) 3 [ K3k,
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TIMP-1,TIMP-2 % 4 7K ¥ & 8, X Al # ] MMP-2,
MMP-9 5 1 ZR 35, A& 240 i 15 9 1= 22 5% 8 i AR
o B A8 4E el b4 TIMP-1, TIMP-2 mRNA 7K
FOFHE R HEMESREES S, 0 A4 /i — 4
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