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(=] BB MEALRLEF Rhl FTALAWE S SWAS0 12 £ fe it B Ha A LiH ., ik
% W f SW480 4 etk #t 47 R B F M 5F & A B 41 .50 ng/mL PMA 4 #4830 pmol/L A% £ 3% Rhl+

50 ng/mL PMA 42248 ,100 pmol/L A% 2% Rh1+50 ng/mL PMA 4 241,300 pmol/L A% 23 Rh1+50
ng/mlL PMA 42228, £ A 20 o) & 55 3540 M SW4A80 40 i 2 R Bl sk A K 23 Rhl %k FIRINE A4 A £
3 B Transwell 2 je 43 & F4 0 R B & B Rhl 2t SW480 2m fe 4k 5113 & 48 /1 69 % véy ;s ) B B% %2, 95 "R X 5%
(ELISA) X /i &4 5 484 22 )5 SWA480 #m e, L& ik ' A i & 8 % & #-9 (MMP-9) %& & /K -F ; Western blot #4&
m&mf MMP-9 R RX 20 £%. R 30 pmol/L A% 23 Rh1+50 ng/mL PMA 42248 ,100 umol/L
AF 2% Rh1+50 ng/mL PMA #1300 pmol/L A% £ 3% Rhl1+50 ng/ml PMA 4 2 28 45 SW480 1 Jt.
8T AIE B 5 F % 50 ng/mL PMA & #4885 (0. 76 0. 03) . (0. 6020, 04), (0. 29£0. 08) 4% (P<0.05),
MMP-9 & & %34 % %] % 50 ng/mL PMA 2 22 48 ¢4 (0. 80+0. 04), (0. 4740.03) (0. 0640. 00) 4% (P<C0.05) ,
st B840 .50 ng/mL PMA 4 #4830 pmol/L A% 2 3% Rhl1+50 ng/mL PMA 4248 ,100 pmol/L A K 23
Rh1+450 ng/mL PMA 4 22 41,300 pmol/L A% 23 Rh1+50 ng/ml. PMA &2 A Fid A RKGHKE S
A 261.6429.7.729. 7+36.5.581. 7+49.9.359. 0+34.4,265. 0+ 34. 1, 28 L3z Jx i 7 MMP-9 & & K -F 4
F) 4 (86.67+8.81).(293.33431.02),(196.00441.51),(166. 33+30. 14),(110. 33£26. 50) pg/ml, A
285 300 pmol/L A% 23 Rh1+50 ng/mL PMA #4244 £ F L4+ FX(P>0.05), L A4 ALk £
FH % FEL(P<0.05) ., it AR 23 Rhl Ti@id4p4 MMP-9 69 & & 374 PMA #% 549 SW480 4m it
TH L
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Effect of ginsenoside Rh1 on invasion and migration of human colon cancer cells”
WEI Ran ,XIAO Yuhong , XU Wei , ZENG Fei”

(Department of General Surgery sthe Second Af filiated Hospital of Nanchang
University , Nanchang , Jiangxi 330006 ,China)

[ Abstract] Objective To investigate the effect of ginsenoside Rh1l on migration and invasion of human
colon cancer cells SW480 and its mechanism. Methods The colon cancer cells SW480 were conducted different
interventions and divided into the control group,the 50 ng/mlL PMA treatment group,the 30 pmol/L ginsen-
oside Rh14-50 ng/mlL PMA treatment group,the 100 pmol/L ginsenoside Rh1+50 ng/mlL PMA treatment
group and the 300 pmol/L ginsenoside Rh1+50 ng/mL PMA treatment group. The influence of ginsenoside
Rh1 at different concentrations on the migration ability of SW480 cells in vitro was detected by cell scratch as-
say. The influence of ginsenoside Rhl at different concentrations on the invasion ability of SW480 cells in vitro
was detected by Transwell cell invasion assay. The expression of MMP-9 protein in SW480 cells supernatant
after treatment in 5 groups was detected by ELISA kit. The difference in MMP-9 protein expression after
treatment in various groups was detected by Western blot. Results The migration distance ratio in the 30
pmol/L ginsenoside Rh1 +50 ng/ml PMA treatment group, the 100 pmol/L ginsenoside Rhl + 50 ng/mL
PMA treatment group and the 300 pmol/L ginsenoside Rh1+50 ng/ml PMA treatment group was (0. 76+
0.03),(0.60=£0.04) and (0.29=+0.08) times of the 50 ng/mL PMA treatment group,respectively. The pro-
tein expression of MMP-9 was (0. 80+0.04), (0.47240.03) and (0.06=40.00) times of the 50 ng/ml. PMA
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treatment group,respectively. The number of cells passing through the matrix was (261. 6£29.7),(729. 7+
36.5),(581.7449.9),(359.0434.4) and (265.0£34. 1) in the blank group,the 50 ng/mlL PMA treatment
group,the 30 pmol/L ginsenoside Rh1+50 ng/mL PMA treatment group,the 100 ypmol/L ginsenoside Rh1+

50 ng/mL PMA treatment group and the 300 pmol/L ginsenoside Rh1+50 ng/mL PMA treatment group,re-
spectively. The MMP-9 protein level in the cell culture medium was (86. 67 £ 8. 81), (293. 33 +=31. 02),
(196.00+41.51), (166. 33 £30. 14) and (110. 33 £ 26. 50) pg/ml, respectively. There was no statistical
difference between the control group and the 300 pmol/L ginsenoside Rh1+50 ng/mL PMA treatment group

(P>>0.05),and there were statistical differences between the other groups (P<C0. 05). Conclusion Ginsenoside
Rh1 inhibits the migration and invasion of SW480 cells induced by PMA through inhibiting MMP-9 expression.
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1.1 bk A ERFEBE A BB 4 i 5T U oo
WA 75 N 45 1 9 4 M ik SW480, A S R 1F Rhl ¥k hy
98. 76 % . Wy A g 7k 1H A Y B H A R s Bk TR
(PMA) Iy 1 Gibeol 2 7] s ELISA #1137 £ W B
Sigma A& 3 WMPL M H Cellsignal 2 &) ; Transwell BD
Wy H Osmonic 2 F) ; Western blot M $#2BUE H R
FHSCIR B R A 1 e AR W AR B2 ] .

1.2 Jiik

L2.1 LR Ranif s x4, 50 ng/mL

colonic neoplasms;ginsenosides Rhl ;invasion;migration

PMA 4 P40, 30 pmol/L A& 24 Rhl1+50 ng/mL
PMA 4 P20 ,100 pmol/L AZ B4 Rh1+50 ng/mL
PMA 4bPE2H ,300 pmol/L AZ B H Rh1+50 ng/mL
PMA 4b#E4H ,

1.2.2 ZIRIJRSCE:  SWAS0 4 i 7k % i 15 F% i
B IR A0, 24 20 B vk 3 S B 80 06 B R A 1 Ak
JEit e, PRGN MU FE O 5 X107 /mL, i BEAN Y 1 X
10° /ALY 25 FE e T 6 LAk rh . 6 FLARJIE A FH 8 R
CEMIF AR 2, B FL 3 X AT, MFE 0.5 em /A&
Ao $EHE 37 CR 5% CO, %M FHFE .24 h J5 40 g
FEDRE 90% . 25 2 K, HEEKE 100 pL #&it
Sk T L HP AT MR SAnic g B R 3
AR SR . S T T T R R £k % vh i (PBS)
VEVRANM 2 WL BRI T A4, b6 ALk 6
AL HMA S A & PMA Fil A2 24 Rh1(0,
30,100,300 pmol/L) JC IfiL 1 4% #5 3k (AN Z 41 Rhl Hisg
AbFRANAL 1 h, PMA J5AbB) AREENF R . G ad e 2#
WA 24 /NBEIE SR A MR BERR . JCI PBS PRk 2
W e AR (X 10) WLEE 411 BE, A FL BB 4 4>
RIJR XA BT 4 £8 R 98 8 . 02 ] Tmage-Pro plus6. 0 #%
PEEAT AL PR, SR T B = D s R T AR/

1.2.3 #0222 528 (Transwell /NE ) [ H
Boyden & (Millicell Millipore, 2 [E) ¥FA% 40 ffd 15 28 F1
LR, SCEHT G I DMEM 85 55 5 CR & 330 Tr-
answell /N5 24 fLAR A 3K 55 525 FH W A — 20 °C
VKA HEAT B L 8 /0 i 43 2 4 1Y Matrigel JiE A
—20 CUKFEH A 4 CURMEFAT AR AR . (1) A 8 B IK
JE DRI ERAE B PO R A EOK A (BD) Jise 266 filh 455 77 A&
L: 8 kE. WA HiHF HANRE ™ <., &AL 50 pl
Matrigel {£ A Transwell /NZE H1,37 C ¥ F Tran-
swell FJLAR 4~5 h, (2)/KALFILTERE . H 1 X PBS #25%
THPEL~2 R, LR BEM . I BE SW480 4 il 55 45
24 DMEM 58 235 52 5:4E M 48 h j5 (NS 1F Rhl Bl
SeAbHEANAE 1 h, PMA J5ALHD , #il % SW480 41 Jifd &
VO B T R 200 S R B o A A0 e T
L1 000 r/min 5 min, JHJGIM7E DMEM 3 75 % B £ 1
UCHH AL S R 2 3% % 2 v 0 I3 . U BE A i 9% B 5 X
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10°/mL, e BD SRR EE A 200 pL G
97 3% 5% 5L 40 M RO T2 MRS FR P A 500 pL
10 %6 B 2F 13 1) DMEM 55 3% 3% (5 500 L i 41
Mok b 7 . KR SRR 24 FLARFE A 37 °C 5%
CO, YIERTFRA B 7% 48 h, W H &5 W5 M 248 2
EERGELAM . KN E R R 2T 5% L
fit rp [ 22 10 min, 0. 12045 f Y e & 10 min, 3§
VeR 2 R B T eI %, M EEfLT 6
AN TR R T T 55 2 B A i 5, IR 349 50 AT Ak 4
MR EBRE S . Ba4lik 3 MEEAL.

1.2.4 [5G 402 W% B 1 36 (ELISA) K5 1 MMP-9 2
F7KF BOA A R X B0 SWASO 4 Jifd . 5 #IL Ik
B Ak T 2E AT 40 M E R R A M vk B A 1 X
10°/mL, &AL 150 pL $200 F 96 Lk . B4l 3 &
LA E 24 h, BEURAE WG SR N A S 41T
My DMEM ] 35 .24 h 5 & 1 5 3%, | 0. 22
pemol /L FLA A U8 2ok JBE 3k i 3% 97 Ak BV W DABR £ &
7 I BE A0 A B AR A3 AR B0 i 1T WM A 25 £,
R4 MMP-9 ELISA 3271 £ 156 B 45 4 U = MMP-9
B2 H K P M 5 7.3 pg/ml,

1.2. 5 Western blot # ] MMP-9 & [ 3£ 5 K &

5 A4k ¥R ELISA, £§ SW480 £ K & 90% . 1
RO JE . BB 1 e 0. 2RIy . b 4%
21 2447 8 A PMSF 100 ¢ 1. vk - 220 fife 5 B0 200 Jf 1) 24
EALHEH BCA EARAar & E &K, &O
PL 10 % B+ e 35 45 R A0 -2R 79 94 B e (SDS-PAGE)

. SEs ARt |

FRIEF 2019 %6 A% 48 5 12

FL K - PR 2R 5 B R R 4T 4 Z (PVDE) i . %M
5% JBLR 4F WA, TBST 3 ¥ 5 min PRSI —HT 4
CIWEF . JEaksl TBST SR, In AN i S —Hi 2
W HE 1 h, ZHimES NG, A ECL % 6, X §14
W 257 - Ve . FH Tmage] K28 (H #63K K BEAA .

1.3 %it2eabs B A SPSS20. 0 & Prism 5 %iit
SRR S 2 R AT G . TP RERIL T
TR ZAFEAR B E Z 0 1 H R B R O 22 4%
B« 2 18] WG G B ok LSD- K5 55 . DA P<<0. 05 Jy 22
A G L

2 & 3

2.1 RYEAESEE 30 pmol/L A AT Rh1+50
ng/mL PMA Zb¥EZH 100 pmol/L A2 2 1F Rh1+50
ng/mL PMA &b P4 300pmol/L A Z 24 Rhl+50
ng/mlL PMA kb B4 ) SW480 £ iy 1 1T #% IE 5 L 43
W4 50 ng/mL PMA 4b 3 4 (9 (0. 76 £ 0. 03),
(0. 60£0.04) (0. 2920. 08) {5 (P<C0. 05) , WL 1,
2.2 iR ZEEE XFAE4] .50 ng/mL PMA 4b B
2 .30 pmol/L AZ B 4F Rh1+50 ng/mL PMA 4b B
20,100 pmol/L A Z 21 Rh1+50 ng/mL PMA 4k
FEZH 300 pmol/L A2 B4 Rhl+50 ng/mL PMA
Ab 3 2 A0 i 2 Sk S P B 43 S Dl 261, 6 £29. 7,
729.7 4 36. 5,581, 74 49. 9,359, 0+ 34, 4,265, 0+
34.1, XTRE41YS 300 pmol/L A& Af Rh1+50 ng/mL
PMA ZbFRA 22 57 RS E L (P=0.907) , Hi A 4l
PO Eb 5 22 A e 2% 2 L (P<<0. 05) , LA 2,

MELEREEES (%)

F

AR BEARE & ALK B:50 ng/mL PMA AL B RIE @A L% C:30 pmol/L AZ B IF Rh1+50 ng/mL PMA 4k B4 R @1 4 % D
100 pmol/L A% 24F Rhl1+50 ng/mL 4b B £H R 9E A4 528 5 E: 300 pmol/L AZ B AF Rh1+50 ng/mL PMA 4b Fi 20 9K 1 4 S2 86 s F o 45 20 40 g 3T
BRE ST HRE . 14 BB 4H52:50 ng/mL PMA 440 ;3:30 pmol/L A2 2 Rh1+50 ng/mL PMA Ab#E4H;4:100 pmol/L A2 1 Rhl+50
ng/mLARPE4 5:300 pmol/L AZ B4 Rh1+50 ng/mL PMA AbHi 4

B 1 AS 2% Rhl iM% A& SW480 AR ER AL 51 (< 100)
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AT B 40 1R 28 55 s B:50 ng/mL PMA Ab ¥R 40 iR 225550 s C:30 pmol/L A S B H Rh1+50 ng/mL PMA &b ¥ 41 41l fifd {8 22 50 565 D
100 pmol/L A Z 1 Rh1+50 ng/mlL &b 38 41 44 i {2 58 55 45 s E: 300 pmol/L AZ B 4F Rh14-50 ng/mL PMA 4b 3 41 2 fifg 4= 22 52 50 5 F - 45 41 240 3T
BRE AR AE. 1.5 B 4];2:50 ng/mL PMA 4 P44 ;3:30 pmol/L A% i 1f Rhl1+ 50 ng/mL PMA 4 F4];4.:100 pmol/L A& B 1F Rhl+
50 ng/mLAbFE4 ;5:300 pmol/L A B 4F Rh1+50 ng/mL PMA 4bFE 4]

2 ASEH Rh M AFEBHRE SWAS0 MM EEE N (EBELE, X100)

300 -

200 -

MWP—P (pg/mL)

0
1 2 3 4 5

1: % B 4152:50 ng/mL PMA 4 ¥ 4;3:30 pmol/L A S B #
Rh1+50 ng/mL PMA 4b B 41;4:100 pmol/L A £ B 3 Rhl + 50
ng/mLAN 4] ;5:300 pmol/L AZ B Rhl1+50 ng/mL PMA 44

B 3 ELISA # M4 iE s EF R P H MMP-9 EBKFE

2.3 ELISA #& ] MMP-9 & [ /K¥F X HE4l.50
ng/mL PMA 4t #1430 pmol/L A2 2 Rhl1+50
ng/mL PMA ZbBiZ[ (100 pmol/L AZ 2 4F Rh1+50
ng/mL PMA Zb #2300 pmol/L AZ 2 4f Rh1+50
ng/mlL PMA 4b 3 20 20 i 55 77 W b MMP-9 2 (1 K -
S350 (86, 6748.80),(293. 33+31.02),(196. 00+
41.51),(166. 33430, 14) .(110. 3326. 50) pg/mL.
X2 5 300 pmol/L A £ B4 Rhl + 50 ng/mL
PMA K34 LA 2% 5 RS L (P=0.350) . HAR
PT35S L (P<<0.05) , ILE 3,

2.4 Western blot ¥l 25 iz % 40 it MMP-9 (2 H
FikKF 30 pmol/L A Z B H Rhl + 50 ng/mL
PMA P20 .100 pmol/L AZ B 1f Rh1+50 ng/mL
PMA b4 . 300 pmol/L A £ & H Rhl+50 ng/mL
PMA 4t ¥ 40 B MMP-9 2 [ 3 35 4 1l 24 50 ng/mlL
PMA 4bPHEZH {4 (0. 80 4-0. 04), (0. 47£0. 03), (0. 06+

0. 00) % (P<C0.05), WK 4.

PMA - + + + +

Rh1 - - 30 100 300 pmol/L

MVP-9
pactin

— S a— W—
4 Western blot #& il &5 iz % 48 fs MMP-9
HERARIKEKFE

3 4+ it

ARk Ok B 2 1 B 5T B AT IR F IR N S B AT
Rhl MGy P fER . IVE IR B AS 2
T Rhl 76 A\ B %96 Hela 4008 2 K& (I K56 2 i
WO HE T B AIVE T T A B A0 gk B R 2 (Bel-
2) 1 3R 3E AR #E Bel-2 A 3¢ X 8 1 (Bax) (1 3% 3K 1
5eR, » 1 T AR AE A R A0 ) R T [ R EG A R 24 4 vk
FEABVNAEZR. CHOL Z"SE A2 2 H Rhl /]
PLAE N BAZ 11 100 95 20 M v 38 3k 0 ) 40 A £ R
B HPEE (ERK)1/2,JNK 1 p38 MAPK [ % g 1k i
A0 MAPK {55 38 # , D 400 il il 1 4= 22 1285 .
YOON % EB A 2 2 H Rhl /] I#0Hl AP-1 =%
& C-fos #1 C-Jun ik, il AP-1 #1IA b7 MMP Jj5
Bl 5 SEEOE l E FAEH . NS 2 Rhl AT L
T MMP-1 (1) 3 3k . i 1 30 i T 96 40 e 42 22 55 5% .
JUNG 21" % 3, A2 24 Rhl o LA MAPK i
WML WLEE-3 /85 1 ¥R B (P13K/Ako) {5 5 i %
R WA 5% 55 N 7 4% T «B(NF-«B) L AP-1 4 35% 1
K2k, el R 98 MMP-1,. MMP-3 . MMP-9, M 1fij #7
N WA G 5 988 A A A R 5 S
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MMP 1) &35 KV 5 45 W 96 43 0 B 10 )5 % VT A
O SR RS 43 MMP 417 551 R R AN R S g K5 BUAE
FARCR R AE. G, BF R BB A B B/ i) MMP
PEREVE R T 45 W 0 e R E T BRI X
B KR 25 R I MMP #0648 M. 2 R
JE3E #F PISK/AKt fil MAPK 3 %, 4 il %% 5% B F
AP-1 NF-«B 5 MMP-9 {454 i MMP-9 %
PR, 53 A RS W ek MMPs 1) &
ik WK R IR G B B R D PRI A R o
A28 F) ] Transwell /N2 N Matrigel & 8 2 IS
S I HF 98 A2 2 Rhl %f SW480 41 it f= 22 68 11 1
W, 45 SRR, PMA BE W 25 02 HF i oRg 4 e (R 28
24 Rh1 7KF-24 30 pmol/L B K55t PMA BIfEHA] .
JEE W AR M, £ NS B A Rhl ¥ & A 300
pmol /LI, A] DLEEA 4 PMA {2 I 9 1= 28 19 1
FH o 20 A 28 00 5505 I 25 0 vk 5 T 388 o B 8 R A, TR
I BT Rh1 g W) 2 4 i) SWAS0 4 Jfd Y 5 Ml 3 JiS i
A0 BE 5T 09 BE 7 o KRR MR A M AR 2R A A Y A
S A TR e N B N O 2 Y - N TS
B 3% THT 327 A 5 R I R 43 1 A7 B B S SR 5 RO 0T
1 AR i P A 1) 32 ) 2 o B DTS T i 1) s 451
WAL, AZ AT Rhl AJ ] SWA80 4 il 2 fil 55 IS
(I RE T s BEAIR & AR T b % B WO M 36 . AT 5 i P 4 i
R B0k — 2R 7, SC 50 25 S B R PMA BE {2 if
SW480 4 i1 if #% .30 pmol/L Rhl JF#A 54T PMA fy
YRR I 5 v B MO 1 . 72 N2 517 Rhl ¥ 2R 300
pmol/L i}, PMA fi¢ i 9 1= 28 /E LA | 58 2 g m
il . B Rh1 w] DLA R SW480 4H il (112 3 g
17 e Az Ak 2 1 XU o AR S 36 >R F ELISA , West-
ern blot ¥ 4% 4440 g Iy . 4 MMP-9 & H %3k, 45 1
B~ ,50 ng/mL PMA 4 MMP-9 & 4 £ A & 212
s 4 A A Rhl ¥ E K 30 pmol/L B, MMP-9 &
135548 50 pmol/L PMA 41 W] i R, ARRFIE LS
Wk — U] T A S B AF Rhl 745 7 98 40 i 12 28 fi
HRorh k8T EEAEM L E R PLE AT AR MR T
MMP-9 [ 235 , 5 T8 T 41 19 78 B 38 A 3 48
k. NS 21 Rhi 1645 0 4 i 4= 28 F e %% 10 4E
BL A T — L F 5 .
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