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SHBEUIRS JITJeE SMMC-7721 24 Jfd 3 7%
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[FE] BB (capsaicin) Xt T SMMC-7721 41 il i B8 F112 78 09 5% i X 7T BE A 2 F ALl o 77 3%« e S0 R TR iR
JE HRBUBR 2 LA B 2SR A0 3 B0 37 -8 v (CCK-8) A6 i 4 48 B (0, 25,50, 75,100, 150,200,250 pumol - L") 4b B T 9

SMMC-7721 41 24 h J& (9 41 B 3% 1 5 28 8 /% (ranswell) 46 0 SR (0,50 ,75,100 wmol - L™") i T 95 SMMC-7721 41 i1 iF %
FZZEHE 1) 3 8 (R G B3 5 (Western blot) K 3 AU (0,50,75,100 pwmol - L") 4b ¥R I 45 SMMC-7721 41l ffg 24 h J& , % 4
M (¥ E-4E % 2 19 ( E-cadherin ) | % % % [ ( Vimentin ) , 3£ [ 4 JB 8 14 -2 ( matrix metalloproteinase-2, MMP-2) I ( matrix
metalloproteinase-9 , MMP-9) 2 [ & 15 /K- (1 54 0 . 25 88 - 523 (41 HO e, OB (25,50,75,100 pmol - L™ ) i il 24 h J57 #5041
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RT3 525 VAL A, BB (50,75,100 pmol - L™1) F T8 6 s 35 40 i AT SMMC-7721 40 JiaxF & AR 28, HL 22 3 1 4K 0 3k 17
(P<0.01) ;52 (41 %, BMUAH (50,75,100 pmol-L™") F B fE W1 & I~ I8 fF i SMMC-7721 4l i+ E-cadherin # (4 % ik 7K 3F
(P <0.01), F#4 Vimentin, MMP-2 ,MMP-9 & |4 i 235K (P <0.01) . £5E : B HUHE T 1% T %8 SMMC-7721 40 g 1% 7% Fil {2
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Effect and Mechanism of Capsaicin on Migration and
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[ Abstract | Objective: To investigate the effects of capsaicin on the migration and invasion of hepatoma
SMMC-7721 cells and explore its possible molecular mechanism. Method; Different concentrations of capsaicin
groups and blank group were established, and the cell viability was detected by cell counting kit-8 method 24 h
after capsaicin (0, 25, 50, 75, 100, 150, 200, 250 umol-L’I) treatment on hepatoma SMMC-7721 cells.
The effect of capsaicin (0, 50, 75, 100 pmol-L ') on cell migration and invasion ability of SMMC-7721 cells
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was detected by transwell. Western blot analysis was used to detect the protein expression levels of E-cadherin,
Vimentin, matrix metalloproteinase-2 ( MMP-2) and matrix metalloproteinase-9 ( MMP-9 ) in cells treated with
capsaicin (0, 50, 75, 100 p,mol-L’I) for 24 h. Result; As compared with the blank group, capsaicin (25,
50, 75, 100 pmol - L") had no significant effect on cell survival rates after 24 h, and starting from
150 pmol-L ™", the cell survival rate was gradually decreased as the concentration of capsaicin was gradually
increased (P <0.01), showing a dose-dependent effect. As compared with the blank group, capsaicin (50, 75,
100 pmol - L") intervention significantly inhibited migration and invasion of hepatoma SMMC-7721 cells in a
concentration-dependent manner ( P < 0.01). As compared with the blank control group, capsaicin (50, 75,
100 pmol-L ") intervention significantly up-regulated the E-cadherin protein expression level in SMMC-7721 cells
(P<0.01), down-regulated Vimentin, MMP-2 and MMP-9 protein expression levels (P <0.01). Conclusion:
Capsaicin can inhibit the migration and invasion of hepatoma SMMC-7721 cells, and the mechanism may be related

to up-regulating the expression of E-cadherin and down-regulating the expressions of Vimentin, MMP-2 and MMP-9

in SMMC-7721 cells.
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TR NS e o El T I PR AE R R R
E R R, Sk Z B2 WA, — SOk B B2 P IR
B, AL TN B AR 2% R0 5 B 2 T8 B R AR Ay
fiE, 2 52 el T 98 A8 SE K A A e 0T Y i OG B A
F L BRI L FRRH 2, 2 — Rl B A R
YT, 3 AR T E AR S B R BOUR A
o, BERE R, RS E PR, A IR o
8-H1 H-N-F B BL-6-T- 4 . I 4F Ok 2 ARG 7R , K
BB EL AT i 25 L) 0 A A o) e AR R RO PE o BB
T 410 1) 22 A IR A0 L R AR RN RS, i A R
SRR B LR T U R
FH T T 98 200 B 0 5 A% AR 22 A BIL R E R o AN B
AT 5T LA 8 SMMC-7721 4 i A WF 52 %% 52, FAS [l
P BRMUBRAE T 24 b 5, R0 20 MO R L IE R AR
ZHRE Sy A E-45 % 8 11 (E-cadherin) , S JE
( Vimentin ), 3 JF & J8 & H #E-2
metalloproteinase-2, MMP-2 ) Fl 3 it 4 J& 45 H f§-9
(‘matrix metalloproteinase-9, MMP-9 ) & H % ik /K
-, DT LZE OB BBO0S T8 SMMC-7721 4 Jfd 1T 7% A
R ZEMISE W IR I H T A 2 LA
1 ##

L1 4iffakk AP SMMC-7721 40 (4 v = 7
SFBE b A A R A T B 40 L 45 TCHuS2

L2 250 Kl BOMUes (36 B MCE A\, 58 %
HY-10448 , 4l £ =98% ) ; i3 4= IfiL 7% ( FBS ) 1l DMEM

( matrix

capsaicin; SMMC-7721 cells; cell migration and invasion; E-cadherin; Vimentin; matrix

Kig 5 (£ H Gibeo 2w, L5 4371 2 10099-141,
C11995500BT) ; ¥ % % -5 75 2 W K, 0. 25% R 2K
fiti ( 3¢ B Hyclone 2\ &, it %5 4 il & SV30010,
J140028 ) ; 4 fifd 38 e A6 0 ( CCK-8 ) i 71 & ( H AR~
b2 B 98 B, #tt 5 CKO4 ) ; transwell /N 2= (3£ [H
Corning A 7], iS5 3422 ) ; matrigel 3% 5 i ( 22 [E BD
oA\l S 356234 ) 5 E-cadherin, Vimentin, MMP-2 |
MMP-9 S REHi ik (PRI R AR AR A A,
# B 4 W N WL01482, WL01960, WL1579,
WLO01580) ; BAR o A AL W i b 1 L BT S e i BR R
M (Ig) G — 4t (£ [H EarthOx 24 A, 4t 5 E030120-
01) ; N2 H il -3 - B2 I =0 ( GAPDH) Hu A ( 3¢
[5 CST A W], 4it5 5174T) ; 45 5 55 Y« (A9, RTPA %4
W, BCA 2 e B2 i il ) & (b R E R
R AL B4 52 61063, R0010, PC0020)
1.3 {{#% CKX41 A8 % B 3% ( HA Olympus
2N H] ) 5 LB940 AU Z2 Ty e i A5 AX (7 [E Berthold 2%
] ) ; Nanodrop 2000 %Y f3f & 43 % o B 1F (32 E
Thermo 2 7] ) ; Power/Pac300 %I & & £& 7 B3 3k A,
Trans-blot SD Al %% i Y , CelDoc2000 % ¥5E i i 1K i
183 ¥r 248 (32 [E Bio-Rad A H]) .
2 FiE
2.1 4 ¥E3R A SMMC-7721 40 f 1 &
10% FBS,100 U-mL ' %5 Z #1100 mg-L ' 4% =
) DMEM ¥ 32, & T 37 °C 5% CO, 4 i3 7246
HEAT H RLRE 55 o
2.2 FEUBE AR AT B BB T DMSO
B il B 10 mmol - L™" 04 fif 45 T, 43 26 )5 F - 20 C
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it A o il FH B TG 8045 I35 DMEM 85 37 0K % 4 1
Bk 25,50,75,100,150,200,250 pmol - L~" ) T.
YEW ,DMSO ZARFI 50 h 0.1% , =5 HAM & A
0. 1% DMSO %) 4 Jf % 57 W o
2.3 CCK-8 # 40 Mo 7% ¥E  HCXF 54 K 01
SMMC-7721 #i}fd , #:Fh T 96 fLAk , H b AL Fh 24
2 x10° 40, 15 24 b 400G EE T 4L 4 B A
44 0,25,50,75,100,150,200,250 pmol - L~ 34}
B 1 5% 4= 85 32 100 pL, M4l 6 & fL. K%
24 hJ5 , FfLINA CCK-8 i3 10 pL, FH 37 CfH i
Bi3RAHE 92 2 h )5, 4% FL 450 nm P KOG A
4 M AF R = (Annzm - Ayxq )/ ( Asun
Ayen) X 100%
2.4 wanswell TR AT TR A K
) SMMC-7721 il it FH JC ifi 75 15 SR WLk G 3% 24 h,
Jige T T b 4n B, s R Be Z8 vk S 0, 50, 75,
100 wmol« L ™" Y JG ifi 5 5% 3% W 7 2 41 ffd , 41 4% 440 ity
R 2 x 10° A/mL, P& fL 100 pL 4% fh T
transwell /NE EZEd  7F 24 LA iim A& 0,50,75,
100 wmol - L ™" BABUR fY 52 4= 1% 3% 600 pL. 24 h
Je BB P A, PR R 0. 1% 25 5 4 i
[ 72 20 min, Y €8 10 min, B8R £h 2% bl (PBS) Uk &
2. e E B TR, TR =AY
T A E = A AT B A ME x100% .
2.5 transwell 12 7% ST U0 K U 40 M (R 78 HE AR
matrigel K& 5 A JC ML VG K5 98 2L 4% 1 6 i BE, L
50 wWL¥y 515 3 transwell /N2 b2 P9, 8 /NS A
24 fLAH 37 CHEIRMEE 4 h (i H LB OIR o B0
HE K SMMC-7721 40 i FH G it 3 55 37 WYL KE
F% 24 b, JE T 10 A0 R, BORUBR 28 Mk o 0,50,
75,100 pwmol - L ™" () JG Ifil ¥ 15 3% W 7 2 440 M, 14 3% 41
ML B K 2 x 10° A~/mL, P& L 100 pl # fh T
transwell /NE EZEH7F 24 LA im A& 0,50,75,
100 wmol« L™" AR B AY 58 42 1% 77 W 600 pl. 24 h
Je BB 25 P A0 R S5 i, R R 0. 1% 4
fm 25 53 ) [ 22 20 min, Z4 {4 10 min, PBS P 2 1K,
e R W F AT R, RBR = LR AR E
i B B/ 7S AR ZE A AR x 100%
2.6 H[AMPELNI L (Western blot) £l & 11 19 %
ik R84 0,50,75,100 pmol- L~ BBUGHAE FI 24 h
Ja A5 A B, 72 O 24 Fe 4 BUE R 1, ] BCA 3
7 R R B S BUER [ RE b 25 pg, 4 SDS-PAGE
WLk 2 B 5 ¥ 7 & PVDF ), A & 141 ik (5% BSA/
TBST) # 4] 1 h, Jil A #it E-cadherin, Vimentin,
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MMP-2,MMP-9(1:500) il GAPDH(1:1 000) —47,
4 °C W F ok &, TBST B 3 &, A = #i
(1:10 000) 2 3E F i3 1 h, TBST YEfi 3 ¥k ,ECL &
G55 . Lk GAPDH fE R NS, Image J ${F R 4E %
KR, BUE 0 2%t KB 5 8 2 4000 IR L
HAE R BB E M Fik i,

2.7 Giibsrik SRA SPSS 17.0 B4 17 #dis
AYHT TR 25 HE L) & + s 275, P41 LA R A o
K, Z2 48] H R O 22 0 4, SE 86 64T 3 IE
K ,P<0.05 AN ERBAS I FE L,

3 £R

3.1 BHEEXT SMMC-7721 MG 2
P12 A, BARUR (25,50 ,75,100 wmol - L™1) 1
24 h 5 ¥R X 4 A T R A W W 25 5 E 4R
THE R, BRI (150,200,250 pmol - L") 41 7E
24 h i 40 M AE IS K% T R, LSRR B AR R
(P<0.01) W3 1, #&HE CCK-8 S5 45 5, h HEBR
240 6 4 T R B 1 S 0, EE B 50,75,100 pmol - L7
BRI AT 5 SL B FR FR 505

1 HWEX SMMC-7721 AR E MM (2 +s,n=6)

Table 1  Effect of capsaicin on SMMC-7721 cells viability (x + s,
n=6)
2 5 ﬂ?)ﬁ’é/umol'L'l AN AFTE RS %
%5 - 100. 00
BRI 25 99.67 +4.26
50 98.71 £2.42
75 96.72 +1.33
100 95.35 +1.81
150 80.34 +2.62"
200 64.63 £1.45"
250 49.68 £2.81"

FESEAAKKP<0.01(K2~4 ),

3.2 HOHmEXT SMMC-7721 4T R 548
F1 20 F A, ORI (50,75, 100 wmol - L") 41 41 ffl i
B R B AL, BB MR AR 0 (P < 0.01) , L
1,%2,

R2 MBI SMMC-7721 ABIEBAHIN(x 5,0 =3)
Table 2 Effect of capsaicin on SMMC-7721 cells migration (x +s,

n=3)
2 5 ‘?’{(’E/p,mol-L’I TR % %
Y| - 100. 00
BB B 50 84.34 £3.12"
75 55.56 £1.86"
100 31.35 £2.81"
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A. 254 ;B ~ D. Bt (50,70,100 pmol - L") 21 (& 2,3 [d)

B 1 SsEEx SMMC-7721 40 BT B9 R0 (&5 W58 e (0, x 100)
Fig.1 Effect of capsaicin on SMMC-7721 cells migration ( crystal
violet, x 100)

3.3 HOHmE T SMMC-7721 4 g 28 ssm  S52x
120 HL A, ORUE (50,75 ,100 wmol - L") 40 41 it 42
PR BWTEAR, H SR AR (P <0.01), I
’l2,%3,

B2 HMEEI SMMC-7721 A2 ZHI R M (45 56, x 100)
Fig.2  Effect of capsaicin on SMMC-7721 cells invasion ( crystal
violet, x 100)

£ 3 MBI SMMC-7721 HABLEHWEIN (2 +s,n=3)

Table 3  Effect of capsaicin on SMMC-7721 cells invasion (x + s,

n=3)
215 ¥ BE/ pmol - 1, 7! PR FRR/ %
= - 100. 00
BRABUT 50 79.65 £2.38"
75 51.67 +1.89"
100 21.24 £1.31"

3.4 BHOHLBK XF SMMC-7721 40 i E-cadherin,
Vimentin, MMP-2 ,MMP-O & A £ LM S5 H
20 LB, BARLBR (50,75, 100 pmol - L") 4 41 g
E-cadherin 7§ [ 3 15 I 2 ¥ 0, Vimentin, MMP-2,
MMP-9 £ 1 3 ik 1 25 BRI, i B2 O350 0 (P <
0.01), UK 3,5 4,

E-cadherin S8 . . ’ 135 kDa

Vimentin . - - - 54 kDa
oo DGR -

MMP-9 . - - s si0a
IS —

A B C D
B3 S SMMC-7721 48 ffi E-cadherin, Vimentin, MMP-2 #1
MMP-9 & B Rz H & 09
Fig.3 Effect of capsaicin on protein expressions of E-cadherin,

Vimentin, MMP-2 and MMP-9 in SMMC-7721 cells

4 itig

PR SE —Fh R IRAEAE T F SR A i BHAE )
RO T B S A P B, 7T DAYR T T R RN 28 K
M PO R R, R B A bR R BB T

x4 FHHBEIT SMMC-7721 40 g E-cadherin, vimentin, MMP-2 1 MMP-9 E A RIEH MM (¥ +5,n=3)
Table 4 Effect of capsaicin on protein expressions of E-cadherin, Vimentin, MMP-2 and MMP-9 in SMMC-7721 cells(x +s,n =3)

25 5 i BF/ jumol - L ™! E-cadherin/GAPDH Vimentin/GAPDH MMP-2/GAPDH MMP-9/GAPDH
2 - 0.39 0. 02 1.37 £0. 15 0.96 0. 08 1.39 0. 13
BB, 50 0.56 0. 05" 1.17 £0. 10" 0.75 +0.07" 1.09 +0.08"

75 0.72 +0.03" 0.98 +0.05" 0.47 +0. 04" 0.54 +0.02"
100 0.98 +0. 11" 0.55 +0.04" 0.28 +0. 02" 0.35 +0.03"

A i e 55 22 i 25 B T o G AR R T 5 S B, R
ABUB FIE 05 390 0 iy 570 JUR O TR A IR 257 22 ol fi 9
20 Y 73 SR A O HLl i 2 A e fe O T, 2E
— A0 e g 0 L R R AR (E R 9 4R

JfL A% FAR 22 68 07 10 52 e DL K R T AIL 1 1 =A< 1 B

SRy HEBR 25 1 5 O PR T A0 8 A 0 AR X S 5

SRS, AT B Sl CCK-8 S50 & B 50,

75,100 pwmol- L~ {1y SR ABURE X 88 SMMC-7721 4 Jify
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TG M A UL B S 5 ) DR o BB U e U 4% HL X U
SMMC-7721 2 Jifd 1) i % F1 42 28 B8 1 14 52 W), JF R 58
ATRERY o> T ML o AT transwell /NEIE R AR 2850
B, i BB AT LA ) )88 SMMC-7721 4 1T 7%
DL AR ZERE 1, 3X — 45 A0 25 U W BB v] e B A
0T 96 200 B iz 2h AR 22 58 1 AR H

b Rzl E e A (EMT) & 48 1 H 20 M 75 4 5 1Y
PR BT e A0 A 8] 5 40 A 1 i B OF 2 5 2 Fh iR
Clnfiroes FLIRE 55 ) AR ZE R B | 78 b F2 U5 M
R, KRS R PR E RN fEiid
F B S L A0 AR & 4 (E-cadherin,
E-cadherin/B-catenin , cytokeratins 45 ) 3% 15 T & Fl ]
i 40 MY 1 75 4 ( Vimentin , N-cadherin, Fibronectin 4§ )
ik AL M B RS B 1 E-cadherin J& |-
J2 240 0[] 342 422 0 B L 43, LR R AR T LA A i
%0 40 ML PG ST B RMR 2266 J1° . Vimentin S 7] 5 40 ffd
S VR I T ) 22 B, R A B P — R X R 1
B4, e v 3R Gk AT AR 2 TR An i i A B RLIR 28 g
S, Onder ZMBF Y & B, 7E EMT 3 5 F,
E-cadherin [ # # & 15 Al Vimentin & 4 #91i8 % 1%
P BE 0 ) i R 40 I B T B MR 2B RE . LIU 4
5% & BLAE & %635 1Y Vimentin {2 IF ZL AR 98 40 i 4=
ZRER ., MRS WS & I Vimentin 5 %35
A 3E o 2 A R R A R 28 A RS . fE AR Y
g SRR ] 98 E-cadherin 235, N & Vimentin &
F 235, 3E T AR08 J #E 40  HH SMMC-7721 48 jifd 1T
BIRZENEM.

iR 20 JfL S8 RTS8 S 5% 4y WA B B 4 W A% b
MMPs , B8 4% 75 %50 0 B IR 40 B A1 35 S5 R 36 5 5, A T
(RACJE B4 M4 M2, Har K EIEE R0, 7%
AL R Y B S R b, MMPs 5 g8 (9 i 3 4k £
R B ME, J R MMP-2 Al MMP-9 ' MMP-2
RE A% 1E— A0 0000 1 20 I A5 P 7 40 L 444 i R AT RS
7R & A e R ek AR b R ORE M A N AR K T
(VEGF) , S0 i & 3 40, il W BB i i 4 . [ B
MMP-9 i & 8 UE 52 ] 4T % P 2R 55 0 P47, fe ik B
WPk 9 VEGF fy B ™. i i T i MMP-2 Al
MMP-9 % [ 7K - 3% 35 ] A 2040 ) 3L R 9% MDA-MB-
231 4 ffa ¥ 14 5, JF 1 — 20 BHL 0% 32 48 M %) 3 A% R
210 YANG %1 BE g a  BR 1E R G R AR
R 38 I o T SRR B 1 UK 1 SO v B A
I BGC-823 41 Jitd i) 1 5 , I A3 4410 il iz 40 B 1) 3 3%
7%, [A) if g MMP-2 F1 MMP-9 25 14 7K - 3¢ 1k [
i BEAb, H s A G 4R A Ak B G 0 2R R T o )
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VBT3B /0N 240 10 Jii s 2400 B ok, R 0% . 25 0 o 4 i o
B R 28 1 g 77, [R) B 6B 62 [ IR MMP-2 I MMP-9
EEMRE T ABIESERER, FO T T
P& MMP-2 F1 MMP-9 25 [ 19 3% 35 R 41 i -9 SMMC-
7721 MR AR ZE

g5 LIk MU AT A 80 i 9 SMMC-7721
MR AR 28, HALHI T BB 5 i E-cadherin 1
F & Vimentin, MMP-2 fl MMP-9 & I #£iktH K, B
AR TEAA — LR, H RS BB 98 4
I MR 28 B 3 i A H 38 i fo] Aol gt o A7 o] 428 ik
AT 2058, H H AT TR MRS, B
i I8 A EAT S A N SER S E o A MR 0 R A
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