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[ Abstract | Objective; To investigate the effect of Jinlong capsule (JLC) on the invasion and migration

of human gastric cancer MGC-803 and BGC-823 cells and its specific mechanism. Method: Gastric cancer MGC-
803 and BGC-823 cells were cultured in vitro and divided into JLC group (with concentrations of 0.1, 0.2, 0.4,
0.8 g-L "), negative control group and 5-fluorouracil (5FU) as positive control group. Methye thiazolye telrazlium
(MTT) was used to detect the inhibitory effect of Jinlong capsule on the proliferation inhibition rate of MGC-803
and BGC-823 cells, in order to calculate the 50% inhibitory concentration (ICy,) ; transwell and wound healing
assay were used to detect the invasion and migration abilities of BGC-823 cell and MGC-803 cells after treatment
with JLC for 24 h; after 24 h, the migration of MGC-803 and BGC-823 cells changed; Western blot method was
used to detect the expression levels of E-cadherin, matrix metalloproteinase ( MMP) -2 and MMP-9 after Jinlong
capsule treatment for 24 h. Result: JL.C could obviously inhibit the proliferation of MGC-803 and BGC-823 cells in
a time-dependent manner; compared with the control group, JLC could significantly affect the invasion and
migration abilities of the two kinds of gastric cancer cells in a concentration-dependent manner (P <0.05) ; the
scratch distance of Jinlong capsule group was significantly lower than that in control group in a concentration-
dependent manner ( P < 0.05); compared with control group, JLC group could increase the expression of E-
cadherin and reduce the expression levels of MMP-2, MMP-9 in MGC-803 and BGC-823 cells, with a dose-
response relationship (P < 0.05). Conclusion: JLC can inhibit the invasion and migration of human gastric

cancer MGC-803 and BGC-823 cells, and its mechanism may be related to the up-regulation of the expression of E-

cadherin and the inhibition of the expression levels of MMP-2, MMP-9. This study has confirmed part of

mechanisms of JLC on the invasion and metastasis of gastric cancer MGC-803 and BGC-823 cells.
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Jinlong capsule; invasion; migration; matrix metalloproteinase-2 ( MMP-2 ) ; matrix

metalloproteinase-9 ( MMP-9) ; epithelial-mesenchymal transition (EMT)
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Wil o DLW o A BF 5 300N 4 e fise 8 b N e 40 g
MGC-803 F11 BGC-823 ¥& {2 78 M i #% fiE 1 77 Ifi H 52
i Xt AL A7 4R

1 #FHE
1.1 254 S pic# (db @A 25\ A RAH

Z5UEF 210980041 4t 5 170411) 3 2 (b 7, g
I U8 R A S A BB DL 2% 1S () RPMT 1640
RWREMBEN T W, 5-FUR W E (5-FU) 7 5
Wb 0 R M 2 AR A R, E
H31020593 ,#t*5 170724) .

1.2 gtk AN B a4tk MGC-803 ,BGC-823 iy
A E R B LT A 2R 45 43 i D TCHu 84,
TCHu 11, ZHMIREFH S 10% R4 13 19 RPMI 1640
R gk B F 37 °C 5% CO, [ FRBE p ks 35 O 5
AR A 4 R AT S R A A SE

1.3 5 RPMI 1640 40 g 35 3% 5%, i 4 1l 7 ( 3£
[ Gibeo 2> A], L5454 8116341 ,1778586) ; [l 5
B (€ B Sigma 23 &), it 5 J170013 ) 5 WE M
(MTT) %3 7 ( 3¢ B Biosharp 24 &), #it 5 0793);
transwell /N2 |, Matrigel ( 3£ [E Corning 2\ &) , it 5 43
Bk 3422 ,6235005) ; E-cadherin, 3 5 45 )8 & [ fiff
(MMP) -2 ,MMP-9 FiI B-l 3 #& H ( B-actin ) H. b7 [
Ptk (£ E Cell Signaling Techology 2 &l , 4t -5 73 3l
k1 3195,2270,40994 ,4970S) ; HRP 47 it (1 2 31
RIEIRE M (Ig) G(HRM LAY A A, # S
G170628) ,

1.4 Y% Heracell 150i % CO, k5 F 44, MSC1. 2
Ry 4 H (32 [ Thermo 23 7] ) ; AR224CN A1 g
TR (K EH Ahaus 23 7] ) ; EnSpire 2 ) GE B b5 Al 73
A (2 PerkinElmer 7\ &) ) ; Mini-protean Tetra
System B3 B Hi, ik , ChemiDoc XRS + &I ¥ i 1% &
4i (2 Bio-Rad 23w ) 5 1X73 AU{E] F 9% ) B i Be
( HA Olympus 22 7)) .

2 Hik

2.1 MTT [t ykk 40 Mo 50 O BB K
MGC-803,BGC-823 4 Jifd [k fiff 1 b il Jid 5 41 fife B i
(5% 10* 4~/mL) J&, ## F 96 FL 55 35 4 b, &AL
100 wL, 4300l i% 8 4 e 4 20 (0. 1,0.2,0.4,0.8,
1.6,3.2 g-L7") , 25 [ 4 (% & RPMI 1640 35 5% 5%)
F15-FU 41(32 mg-L7") o 4 BeRl 24 h )5, A L0
AANTR] 5T i VR BE Y 25 ) 100 L, Ak 22 085 & B 97 24,
48 h, A MTT N 4 h J5, 3¢ L3S, In A —
HHEE A 150 L (R #E 7235 10 min ffi 5 58 53 %5
B AR AR TN 490 nm I 4 Ak Y T S BE AL 0] R =

(1 = Ay 25 /Ay 2 HAH) x100%
2.2 YIRZBANATAS FIAGIN 40 HE A4 A 2.1 3,
YEHF MGC-803,BGC-823 i fd 24 h, iR H 1k )5 H
TG I 3 K5 9% L R A0 M R 5 x 107 A4 /mL,
transwell /)N 5 Ji% # B £ 1 H] matrigel 75 % W 60 9k
KALSE 04 i B W 200 pL =E transwell [ 2=, &
10% i 4 107 (9 15 772 36 500 pl & N =, fEFpk JE
WS AEAL, FRFA PSSR 12 h, B
transwell /N, W2 £k 2% v il (PBS) Uk 2 i , #if 45
R L= R A 40, 98 B B R E 20 min,
BB TERFRA 15 min, £ 5565 BB T
s G R TR D I a L S Ji U 1 g S o 20
B AN matrigel, HA 0 BRIAR 22 50 5
2.3 WSS A AN AT RS fF T R 4l i MGC-
803, BGC-823 1 77 Z i £ A: (K, VA 4 B % H Oy
2 x10° A~/mL, Fr & 6 FL AR, £ 40 M 0 B J5 ) — 40
TR o AL 259, 2515 B IR 67,24 b J5 W 6 05
F5E IR IR, A 3 AL, B 3 K,
2.4  E R PEE I ( Western blot) # Il E-
cadherin, MMP-2 , MMP-9 & (4 #i5 ¥ MGC-803,
BGC-823 Al 4570 F 6 FL AR, K 7% H U e 5 A 38 4K
Hm, mgyla 2.1 3,24 h 542 B4 i S F, R A
BCA ;7 & J5 , #47 SDS-PAGE Hi ik , ¥ 7 8 J5 1
BT %] PVDF B |, TBST PR 3 WK, T%
MR 5% Wi Rg W5 ks 3P4 2 h, TBST PR 3 WK, B Ik
10 min, I A —+i(1:1000) ,4 CHEHE 2L %, TBST ¥k
5 A HRP AR1CH —HT (1:2 000) BEF 2 h, P
3 WK R FHBE I 15 2 G40 R W 22 45 1, {8 ] Image
J AR AT 55 IR BE A 43T
2.5 GiilsgabEE R H SPSS 16.0 S8t # i ik 4t
IIAT B 2T TR B L & = s BRI HE AR
FH o K5, 22 20 21 ) L R A 98 4 B ML T 9 B[R
K200, dLm W Wt LSD #4743 07, P <
0.05 ®mEREAGIT¥E L,
3 &R
3.1 X} MGC-803, BGC-823 4 fify 14 4 (1) % 1y
MGC-803,BGC-823 4k 4k K R AF, 5o 4l Lk
B A RREREO0. 1 ~3.2 g- L' 4bFH 24 48 h, 4 Jils &
AN TR R B A KA I VE I (P <0.05,P <0.01),Jf
HA — & MR BEARORPE (2 1,2) o AR 4 T I 2 X
MGC-803 11 BGC-823 4il ffg 384 4 i 1 il 2%, 1 58 1 4
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®1 SREEI MGC-803 FIBHEMHMEM(x +5,n=5)
Table 1 Inhibitory effect of Jinlong capsule( JLC) on proliferation

2 EXKEI BGC-823 MAEEAMBMNEM(z+s,n=5)
Table 2 Inhibitory effect of JLC on proliferation of BGC-823 cells

of MGC-803 cells(x +s,n=5) A (¥+s,n=5) A
415 B R /g L7 24 h 48 h 415 a3 73 24 h 48 h

Z5 M - 0.72 £0. 05 0.72 £0.01 2K - 0.73 £0.01 0.71 £0.01

& o i 4% 0.1 0.66 0. 02 0.53 £0.02 EVAE 0.1 0.71 £0.01%  0.64 £0.02%
0.2 0.61+0.02"”  0.50+0.01? 0.2 0.69 £0.01*  0.52 +0.01%
0.4 0.58 +0.022  0.48 +0.02% 0.4 0.57 £0.02”  0.49 =0.01%
0.8 0.43+0.020 040 +0.012 0.8 0.54£0.02”)  0.43 £0.03%
1.6 0.32£0.02  0.20 £0.02% 1.6 0.37£0.01"  0.36+0.017
3.2 0.24 £0.012  0.16 £0.01% 3.2 0.30£0.03*  0.250.02”

5-FU 0.032 0.44 £0.04%  0.28 +0.04% >-FU 0-032 0-4420.02"  0.350.03"

FHEAHAED P <0.05,7 P<0.01(F£2~6[),

3.2 % MGC-803,BGC-823 4 ffi {278 11 FIT # 11 1y
W 5o, & e #0.4,0.8 ¢ L7 T
MGC-803 ,BGC-823 41 il 24 h J5 , % & 1Y 40 g % H

MGC-803
Invasion
Migration
BGC-823 12k
Invasion
24h
Migration 12h

24h

A

A. ZSH#;B~E. JLC0.1,0.2,0.4,0.8 gL~ "4 ;F.5-FU 4 (& 2,3 7))

BB/ (P <0.05,P <0.01), WLEl 1,3 3,4, 23
P, 4 I HE 0.4,0.8 g- L' 4l R HE 55 0
PR (P <0.05,P <0.01), i W] 4 e g il T
MGC-803,BGC-823 4iififd ()it BEhe 1, WLIEI 2,5 5,6,

B1 £REFEX MGC-803F BGC-823 MAEEMITBAE NN (L5, x200)
Fig.1 Effect of JLC on invasion and migration of MGC-803 and BGC-823 cells( crystal violet, x200)
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®3 SRMBEN MGC803 RMEZNFEB AMHIM (3 £5,n=3)
Table 3 Effect of JLC on invasion and migration of MGC-803 cells(x +s,n=3) i
s ﬁimjlg ez H LA A B A A
/gL~ 12 h 24 h 12 h 24 h
EgE| - 412.00 +47.57 403.00 +£46. 89 447.33 +71.59 431.00 £62.50
4 Fo I e 0.1 409.67 +31.65 378.67 +48.88 435.33 +41.19 408.00 +37.74
0.2 364.67 £20.23 328.00 = 18.52 433.00 +31.32 403.00 +23.89
0.4 328.00 +18.52" 252.67 +33.65" 367.00 +37.04 344.33 +£36.89
0.8 224.67 +£39.80% 208.37 £42.47% 247.33 £13.79% 234.66 £15.01%
5-FU 0.032 24.33 £2.52% 15.00 +5.00% 197.00 +8.00% 182.33 +14.50%

R4 SRBEN BGCI23 FREENMEBAHIHM (3 +5,n=3)

Table 4 Effect of JLC on invasion and migration of BGC-823 cells(x +s,n=3) A~
s T ik e BE 22 4 gk B EB AL A
/gLt 12 h 24 h 12 h 24 h

251 - 425.67 +48. 18 403. 00 =46. 89 240. 33 +39. 51 220.00 +33. 51
YAE 0.1 403. 67 +43.01 378.67 +48. 88" 185.33 +7.767 171.33 +19. 43

0.2 359.67 +4.932% 328.00 +18. 527 165.33 £30. 00" 151. 66 +25.50%

0.4 270. 37 +28.29% 252.67 +33. 652 157. 66 £22. 852 136. 66 £25.57%

0.8 232.37 +36.35% 208.37 +42. 477 159.33 £17. 617 140. 00 +19. 677
5-FU 0. 032 27.00 8. 18% 15.00 +5. 00 81.33 £5.51% 73.67 +8.14%

x5 SEKREX MGC-803 HAXREEHHM(xx5,n=3)

MGC-803
Table 5 Effect of JLC on scratching distance of MGC-803 cells
Oh (x+s,n=3) cm
=Lk iR
45 ﬁigm{; 0h 12 h 24 b
/g-L
12h
25 - 22.61 £0.26  9.93 +0.79 8.88 +0.90
SRIEHE 0.1 22,38 £0.33  12.19£0.83  10.06 =0.20
24h
0.2 20.18 20.12  10.20 £1.04  11.44 +0.41
0.4 21.02 +0.81% 14.23 £0.98" 15.69 +0. 80%
BGC-823 [ 0.8  20.53+0.32% 17.13 £1.37% 15.79 £0.79%
0h f 5-FU 0.032 17.46 +0.53% 16.60 £0.59% 15.70 +0.32%
3.3 X} E-cadherin, MMP-2, MMP-9 & [ & ik 19 52
12h B M 5 as A, MGC-803, BGC-823 41 fify 48 i
ST -1
SR 0.4,0.8 ¢- L7 AEH] 24 h J5 B & 259 T
i W E R B n, MGC-803 FiI BGC-823 4H Jid A

E-cadherin#g [ Y 35 K FE 4 fm (P <0.05, P <
0.01) , MMP-2, MMP-9 7 [ ) % ik K FE RS (P <
0.05,P<0.01), W& 3,% 7,8,
4 itig

B 98 AE O 4 SR TR S e e AR T I AR R R
P, H &R I T R & . 78 Mg i SR 8 v,
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B2 £EKEX MGC-803 f1 BGC-823 40 il i % & 1 89 %2 M (18]
BT, x200)
Fig.2 JLC effect on migration of MGC-803 and BGC-823 cells

(inverted microscope, x200)
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F6 SHKEN BGC-823 MAAKREEMEM (xx5,n=3)

Table 6  Effect of JLC on scratching distance of BGC-823 cells
(x£s,n=3) cm
TRy :
215 *i(ﬁ,{g 0h 12h 2k
/gL
g E| - 7.93 +£0.48 8.93 +£0.42 18.31 +0.46

S lel# 0.1 12.70 £0.17" 13.21 20.51"  21.95 +0.48"
0.2 13.87+1.07"” 15.16 £0.81" 20.56 +0.53"
0.4 15.87+0.69" 15.63 £1.06" 20.41 +0.52"
0.8 18.84 =1.04% 19.33 +1.29%  22.51 £0.24%

5-FU 0.032 20.91 £0.05% 21.84 +0.46% 23.42 +0.48%

MGC-803
E-cadherin o= e oece S solh ——a 135 kDa
MMP-2 . - . .- o« 72 kDa
— 2 A 92 kDa
-actin e -
e S
BGC-823

Bcadherin [N A S e s 135 4Ds

2 W — — — . — 72 kDa
—— — e SALLL 2 92kDa

MMP-9

B-actin W S s S w45 kDa

A B C D E F

B3 &£xZKEEHMGC-803,BGC-823 s MMP-2,MMP-9 EH
Fix ik

Fig.3 Electrophoresis of JLC effect on expression of MMP-2 and
MMP-9 in MGC-803 and BGC-823 cells

Wk EMT i< 2 G (0 b I8 40 i & A= 25 ¥ 40 ik 3 784
AW 2 R B Rl B 0T R A A ) 4R 2R 1 i e
20 B B 25 ek 20 R RS B A 2R R A I O 1 1 R A
21, PR (cadherin ) & — 28 4 Jfl 3% T 14 25 R
B, 52 00 20 -0 Y 1] e B B Zh i . E-cadherin
s EMT rh iy S50 1, 3] E-cadherin [ T 8 5 3
TR KB & A= 4 R 285 1 ) 5T 40 AR AR i B 5
Y iR R AN - IV E - YR )
1, E-cadherin 3¢ i 5% H 20 ffg 5 4 A A & AR ik
Hoax —A2 4k 5 Iiogg 52 % FVEE B 1 i AR 3% AR
Sl AR I R 20 I Y TR B AR ) 2 R AR
— AR 2SR R, W MR R E R
AEFET R R o bR A R Y 4R 28 L R v A
Wte 5 B 2H 2S5 4 A RE ) JE] [ i B Gz Ak A
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KT SEKREIT MGC-803 4 fg fh E-cadherin, MMP-2, MMP-9 &
AREMZM(x£s,n=3)

Table 7  Effect of JLC on E-cadherin, MMP-2, MMP-9 protein
expressions in MGC-803 cells(x +s5,n=3)

4151 Ji e JE E-cadherin MMP-2 MMP-9

- /g L7! /B-actin /B-aclin /B-actin
Z=H - 0.39 +0.07 1.98 £0.23 1.39 £0.22
S 0.1 0.48 £0.06" 1.87 £0.35 1.21 +0.24"

—

0.2 0.76 £0.09" .79 +0.29 0.87 £0. 17"

0.4 0.89 +0. 06 L47 £0.20%  0.71 0. 14%

—

0.8 1.21 £0.08% L1320.12% 0.31 £0.07%

—_

5-FU 0.032  1.39 +0.06% .16 £0.05%  0.39 +0.07%

(=)

*8 £REKEX BGC-823 fifa# E-cadherin, MMP-2, MMP-9 &
BRI (x£5,n=3)

Table 8 Effect of JLC on E-cadherin, MMP-2 and MMP-9 protein
expressions in BGC-823 cells(x +s5,n=3)

15 Jpigeyq {;% E-t:adhejrin MMP-g MMP-?
/gL~ /B-actin /B-actin /B-actin
251 - 0.49 £0. 07 0.61 £0. 06 0.82 +0.07
SRR 0.1 0. 68 0. 06 0. 60 0. 06 0.80 +0.09
0.2 0. 86 0. 09 0.58 £0. 09 0.70 0. 10
0.4 1.09 £0.16"  0.47 £0.02"  0.65 +0.06"
0.8 1.34+0.12%  0.28 £0.01%  0.45 £0. 04>
5-FU 0.032  1.53+0.08% 0.53+0.03% 0.43 +0.03%

B EIEN I FEN 228 B 4 DAL ER Hoh
Jih 98 2 M A 22 A AL RE T By el AR R A T 22—
54 @ AR R (MMPs ) 2 & T 5 B DR ST i MO T
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