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Effect of Corilagin on Proliferation, Migration and Invasion of Human Liver Cancer Cells
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[ Abstract | Objective: To explore the effect of corilagin on the proliferation, migration and invasion of
human liver cancer cells and its relevant mechanism. Method: Methylthiazolyldiphenyl-tetrazolium bromide
(MTT) assay, transwell chamber and wound healing assay were used to evaluate the effect of corilagin on cell
viability, cell cycle progression and migration of human liver cancer cells. Immunofluorescence staining and
Western blot assays were performed to explore the effect on F-actin distribution, formation of lamellipodia and
filopodia, and expressions of relevant signal molecules. Result; The MTT assay demonstrated that the proliferation
of SMMC7721 and MHCC97H cell were inhibited by different concentrations of corilagin. Half maximal inhibitory
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concentrations (IC,,) at 48 h were 388. 67, 314.42 pmol-L ™", respectively. Wound-healing assay showed that
200 wmol-L ™' corilagin exhibited the greatest inhibition on SMMC7721 cell, and 120 wmol-L "' corilagin exhibited
the greatest inhibition on MHCC97H cell. Transwell assay demonstrated that compared with negative control group,
the number of penetrating cells in experimental group was decreased significantly. Immunofluorescence staining
showed that corilagin can cause F-actin skeleton remodeling in SMCC7721 and MHCCO97H cells. With higher
concentrations, cell edge filopodia and lamellipodia formation gradually decreased, while fiber tension number
increases gradually. This effect was significant in SMMC7721 200 pmol - L™' and obvious in MHCC97H
120 pmol-L~". Western blot showed that corilagin can significantly down-regulate protein expressions of N-Cad and
Vimentin in EMT (P <0.05), and down-regulate MAPK pathway’s p-ERK expression and increase p-p38 lightning
protein expression (P <0.05). Conclusion: Corilagin inhibited the proliferation, invasion and migration in human

liver cancer cells in vitro. The mechanism may be correlated with the inhibition of N-Cad and Vimentin protein

expressions and p-ERK expression, and up-regulation of p-p38 lightning protein expression.
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(NO. 20110913 ) £7 i T 1E K K IE 245 e i A BR A =
ez, BB F AR S5 kg,95% LW 3 d
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HwAHRZAF ), MDF-C8V (N) 1 — 80°C # {1 itk /K 46
( H A Sanyo 24 ] ), Thero311 £ — 5 fk fi 15 7% 4
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POO12A,PO186 ) ; i it ECL k2% & ik 7 £, BCA
A E w0 & (R s ME R A W B AT BR A ]
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F-N(N-Cad) , B-if & H (B-catenin ), J7 JE & H
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(Vimentin) ,p38,p-p38, c-Jun & % K v i il (JNK) ,
W2 fk-INK ( p-JNK) , 40 i S5 5 98 15 34 i ( ERK) |
W2 Ak -ERK (p-ERK) F. o7 B B f& ( 56 [F CST A,
HE5 43 5] Sk 30203ES10, SRO609 , SR0727 , SR0625 ,
SR0746, 9790T, 9215S, 9258S, 4668S, 129508,
3371L) .,

2 FiE

2.1 ZAfEEzE SMMC7721 40 ik & 10% K%
i /NE I K 100 U-mL ™' % % F M 100 mg- L~
FERE 2 1) RPMI 1640 355 5085 5% B T 37 C 5. 0%
CO, T A BE /Y 35 SR 4 b K5 9% . MHCCO7H i 4
Mubk FH DMEM 85558 (A 10% Ji 4= il ¥ , 100 U -
mL "HHEZEMI00 U-mL "5 HEZE) 737 C 5.0%
CO, FEF546 T H MURE 77, 4 M I B A K 106 2R 1 I T
EAEA,3 ~4 d AR T TR, 2R X 8504 K 10 1Y) 4 A
FTaess

2.2 MTT #0244 B 34 56 43 %) B SMMC7721,
MHCCO7H 4il jft 42 Fh T 96 FLAZ (1 x 10° 4~/FL) , 4l
L0 R A K R R 3 R I TG I R 2R W T
YU 24 h 55 E3E, 2000 1 96 fL b i A [ ik
By LR 5, 3 Uk BE R 0,50, 100,200, 300, 400,
500,600 wmol-L ™" 4320 | [A] I % % #I 2H (/X & DMEM
RE R 30) W 100 WL, BRI 5 AR AL, [ B i3 i
FAL ARSI 24 h G HALINAS g L7 MTT 3
20 pLAEA 4 h,im A — H B WAL (DMSO) 150 wL, $2
PRI 10 min {f 45 & W) 55 53 05 fdt o FH I A5 A A
490 nmip AL 5 B AL WO BE AL THE A i A= K
il MR = (A, —AL,) /AL, x100% ,

2.3 RJRSCIRE I AN TR A ) O B K
SMMC7721 #1 MHCCO7H 41 fg 17 55 55, ff H K &=
80% ~90% JF i 4b B, Rt “ 398 ™ £ (iff £ B 4 )
JRGEE —30) ,J5 A PBS B R VR 40 2 Wk, FH L 2%
I3 s 8 A P 240 B 5 43 S ) kb I L e i A AR
WeBE 0 25 ) (Hodh SMMC7721 41 2k 0,50, 100,
200 pwmol-L~", MHCC97H 4 ffi & 0, 30, 60,
120 wmol-L™") , F0,24,48 h I, 76 8] B A1 2 51
Bi T4, H] Photoshop % {4 I & JH- 48 4H A (1% £ 7% R
B0 AR = 4 E R R m B/ R R R m
1 x100%

2.4 wanswell K IWANMIIZZE  TETCW A1F T K il
U 3 RS Y transwell A7 7E % T B 10 min J5 , 7
g I A T B TG I R 3R 3 50 L, #EAT K AL,
37 C F#EE 30 min, B A KB B9 SMMC7721
HI MHCCOTH 41 Jid 47 5 % , 2 1%, 40 I I B ), 43

B4 48 ML SMMCT7721 fin A #k B2 F 0, 50, 100,
200 pwmol - L ™" fa BL R 5% % i , MHCCOTH i fin A vk
J# 4 0,30,60,120 pmol « L.~ {4 ] HL KL 50 ¥ WK, 4k 48
R PIETE 24 hy BUH transwell /NZE /NG IR
s EE PR, I A R R XN E B R IT
PR An e, . a8 20 min, FHIE KH /N E TG BEL
W T, 7E 100 £ W G T i s — ek AL 8
transwell /)N {8 & i 7F b AT, Bl L IE £ 5 A 00 B 0
AL, 1K
2.5 UL AN M AR E A B T AR
K% SMMC7721 F1 MHCCO7H 41 g & B0 1% 32 04
A4 3 ) A PR A A B TR, TR A A i %
FEKe 40 B 4 B T A OB 3R BE R 6 FL A0 I B IR AR
o a3 0 AN T Ve BE AT B 5T (SMMCT721 4 ]
1 0,50,100,200 pmol - L™, MHCCO7H 4}t H O,
30,60,120 pmol-L ") () 10% i 4F il i DMEM 5 3%
Fer BT 37 C 5% CO, 1R B /Y 1% 77 46 h 85 5%
24 h; R4 AE K ZE T0% ~80% W, BUH s 3 Y
6 fLA, JH PBS 5405 0% 2 K, BR 5 min; & 4%
2 58 WP [ 7 W [ 2 24 30 min, PBST 8 43 B2 0% 5 i
AE 0.2% Y triton X-100 & % 1% 1L 10 min, F J{
PBST 75 43 I 0% s 11 & 3% 4R 1L iE M 25 1 ( BSA) 788
RN E 1 ~2 h j5, 4 PBST 3k ; & # B9 % 1+
A AR I A Y 28 B IR W & kB A 1 h, PBST 71
SREYE s PR 5 mg- L' DAPL I HGREE YL 5 10 min,
PBST 354350 3 WK, B K S min; B S IM A BTG
DS E= 0 i o Rl o R0 ) R A G N U 23
FEAEAR RN BT SEATRERLAA IR B> 525 41 BEHLAA
10 S HLEF, Segn A 3 IR,
2.6 Western blot ;N 25 (1 AHXF 5 41 M 25 J
KRl 2.5 11, 15597 48 h 5 AR 4 & 1 12 O 5N &
PRAE VLIS, B0 O A0 M, B AN AR A AR 1, O
fTE A E it . 12% SDS-PAGE HLjjk , M % % fil§ iR &4F
HZ(NC)BE L HPAwEM, mA—(HMERA
ik 1:1 000, GAPDH 1:1 J5)4 C % i3 %, TBST
IRVE S A N —HU 2 IR E 2 h, TBST %% 1k
RO B IR e BUAR 2R GE 494 IR BE AL 5317
BRI H AR /N 2 3RoR 8 AR R IA
2.7 itk i SPSS 16. 0 B4k 1T 4T,
SRR & s Ko, S A B Jr 25508,
IR K g, P <0.05 S 22 5 A it e L.
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3.1 fTEHL RN R AR EAE R R AN TR
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HIVE A TR, A7 LA 5T 200 wmol L™ if SMMC7721
MM AF TR RN B (P <0.05), f B4 5t
300 wmol-L~"[f MHCCO7H 4 Jf 77 1% K W] & F [
(P<0.05), W1,

F1 WERFERMN2HAFEABEEENZME(x25,n=3)
Table 1 Effect of corilagin on survival rate of SMCC7721 cells and

MHCC97H cells(x =s,n=3) %

451 ke . SMMC7721 MHCC97H
/wmol+L

Gigs! - 100 +0. 00 100 +0. 00
(LAY 50 97 +1.31 99 +0. 87
100 90 +2.74 80 +3. 16
200 86 +1.96" 58 +2.04
300 51 £3.02" 55 £1.79"
400 47 £1.77Y 49 +2.32"
500 38 £0.99" 42 +3.03"
600 34 £2.18" 30 £2.71"

E AR P<0.05(K2~8 ).

x2 MWERRERX2MHAFEABBENZME(xxs,n=3)

AN T e JBE A HRL R o 6k AN i 40 Bl SMMCT7721
1 MHCCOTH 58t /E AR . 75 24 h i, 525
120 LA, #] B 7 BT 400,600 pmol - L™ 2H BE W b 410
i SMMC7721 40 g3 5% (P < 0.05) ,600 pmol -1~
056 4 F f 5 5 A BB 5T 240,480 pumol - L™ 4 AE B
B4 MHCCO7H 40 My 4% %% (P < 0.05),
480 wmol-L™" # 1 £ FI f& oo #0 B 5040
SMMC7721 , MHCCO7TH 4 fits 3§ 5 1) = #5410 il o J&
(IC4, ) 4357 388.67,314.42 pmol-L ™", HL3E 2,
3.2 PMIEFIREX A @M RTRERNEN A
Ii) 3¢ J3E ] L7 5 2 Ml ik SMMC7721 ,MHCCO7H 41
MBS | 52 e 8 ARSI VA B2 B A, 1 A B
575 AL AR ] LR 55T 100,200 pumol - L™ 41 7] B
A SMMC7721 4ijEiE# (P <0.05),200 pmol-
L~ ] LR 5 4000 o A ) e 5 5 AR LR 5T 30, 60,120
pmol - L =" 41 1] B & 771 il MHCCO7H 40 jigiF % (P <
0.05),120 pmol L~ "fa] L4 5t 41 i/ I et . DL 38
3, 1,2,

Table 2 Effect of corilagin on proliferation of SMCC7721 cells and MHCC97H cells(x +s,n=3)

SMMC7721 MHCC97H
24 531
W BE/ umol - L ™! FIER/ % 1Cyy/pmol + 1! e B/ pmol - L™ FIER/ % 1Cy/ pmol + L !
25 - 100 - 100 -
T LA 5 50 98.43 £2.15 388.67 +2.31 30 99.49 + 1. 44 314.42 +1.98
100 95.20 +3.26 60 98.38 +1.27
200 82.19 £2.07 120 90.69 +2.29
400 42.12 £3. 46" 240 50.89 £3.10"
600 33.38 £1.17" 480 38.27 +1.08"

x3 MEBRHRM2MHAREABIBHZMW(xts,n=3)
Table 3  Effect of corilagin on migration of SMCC7721 cells and

MHCC97H cells(x +s,n=3)

SMMC7721 MHCC97H
21 5
et/ pmol - L1 SEB R/ % e/ pmol - L™ EHHR/ %
ZEH - 40.75 - 46. 47
] B 7 3 50 28.34 30 18. 73"
100 21.41Y 60 15.69"
200 12. 16" 120 9.84"

3.3 PIELRI R A A AR R E R s A

Ry 5UA 4 ) SMMC7721 , MHCCO7H 4 g {2 28 , &

IR v B MRS 1, W BB IR DB . B P

8, 47 LR 5T 50,100,200 pumol « L' 2H A B & 417 41
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SMMC7721 4 ffif22& (P <0.05) ,200 pwmol-L ™" fif B
PO 5 10 0 A FH 5 58 5 ) BL 47 3¢ 100,200 pmol - L' 4
AfH & 40 MHCC97H #H i {2 28 (P < 0.05),
200 wmol - L™ A] BL R 5t i VR F B . WL 4

3.4 ] BB OGN 9 40 UL 3h B 40 R 4L R
PR 558 AL R, B A R R v R A B
i, SMMC7721 F1 MHCCO7H 40 Jf i1 2 19 221k £ J&
F AR BA 2T B2 Rk /D A0 v sk O £F 4ESCE S,
HEA —E MR RO, b SMMCT7721 4187
il BLH7 5T 200 wmol - L' i £ B g , MHCCO7H 41 g 7¢
Al LA 5 120 wmol - L' B BT R, ULIEI 3,4,

3.5 MTHEP X A EMREAEENERN 5
25 14 HE 5, Bl B 3¢ 50,100,200 wmol - L™ E A 2
T SMMC7721 40 Jifg N-Cad Fi1 Vimentin & [ £ i5
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B ll. l.l I.l I.I
A B C D

A. 25 (140 ;B ~ D. f] B 50 50,100,200 pmol-L =" 41 (&1 3,5,6 [f])

1 A B mEx SMMC7721 40 B 5E # 89 55 0 ( 2] & 5 i 8%, x200)

Fig. 1 Effect of corilagin on SMMC7721 cells migration( inverted microscope, x200)

AL 25 14 ;B ~ DL AT BRI ST 30,60,120 wmol - L~ 41 (& 4,7 ,8 [d])
2 fEBRFE X MHCCI7H 40 A iF % B9 820 (8] & & 3BE , x200)

Fig. 2 Effect of corilagin on MHCC97H cells migration ( inverted microscope, x200)

x4 WERRM2MAFEABRSZARBBEE(x+s5,n=3)

Table 4  Effect of corilagin on invasion cells of SMCC7721 and

MHCC97H cells(x +s,n=3) A~
4 5] /,u:f]rﬁ:‘ SMMC7721 MHCC97H
251 - 100.32 2. 14 105. 61 4. 87
] B 50 50 58.35 +2.43" 95.46 4. 68
100 51.76 £2.69" 75.87 £2.14"
200 40.44 £3.01" 36.69 £3.36"

(P <0.05) ,%F E-Cad il B-Cat F2ik %4 B B AEH .
UL 5,35, FT R RE A B T R SMMC7721 4 fifg
p-ERK ik, LA p-p38 I FKIL (P <0.05),
Xf p-Akt Fl p-JNK i iK% A HBIEH. ko,
K6,

525 (41 e, f] BT 50 60,120 wmol - L'
B . N MHCC97H 40 i N-Cad F1 Vimentin 7§ (43
k(P <0.05), % E-Cad #1 B-Cat ik &4 W B AE
o W7, B 7. 55 A4 HE, M EHA R 60,
120 pwmol - L~ 'HE W] i T & MHCC97H 4ii ity p-ERK &
FH#iA5, B p-p38 HH EKIL (P <0.05), % p-Akt
M p-JNK By RB AU BAEH . W%k 8, & 8,
4 itig

T A SR R A R B AR e TP R E &
B R 96 % B v W R E 22—, ™ B B A N 2 A i
J o o 9 A0 AR Y G B 3 A R RO B R 2 3k
JH968 £ 3 v R AE T SR A T IR o e A A Y 1 4
FEBRE 2R AT ES R, 5
200 L 2 o R TR ) B0 RS R A ML As B e T i
LU SN il 5 N Ll (1= A ol Y 12 B S
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F-actin

DAPI

3 WEHRZFI SMMC7721 4R & 228 % 00 ( IRk, x400)
Fig.3 Effect of coriagin on cytoskeleton of SMCC7721 cells( phalloidin, x400)

F-actin

DAPI

4 fERRFEX MHCCITH M8 22 B 208 (L2 3 ik, x 400)
Fig.4 Effect of coriagin on cytoskeleton of MHCC97H cells( phalloidin, x 400)

Horp JEMT BN 2 M 240 1 2 BT 7% = 28 BE

E-Cad

120kDa (OB IE SE R EMT 5, R0 40 0 2 1 2k A<

f-Cat ————— 2 (D R 1| F B A T LA S ] 5 A R L AT

, i {20 AN F T E RS R 22 L AT SCHR AR ) L 5

N-Cad‘ . 120kDa A E T AR5 00 L 0 20 25 0 B A T 400 £ 24 A

Vimenin (o A2 R R T B e L R 3 % I 9 40

: | AR VE FF ST oA SC e R 2 4% 2 1 A 5 40 I

ovey . ELS SMMC7721 , MHCCOTH g BF 58 % %2 , b 4] 1L 43 5 %)
A B (] D

I 80 40 M 8B £ R S A PR A 5
£ SR 7R T LR S K AR TR RS 38k R 10 T 9

B 5 SMMC7721 488 EMT tHX E A RILB X
Fig. 5 Electrophoresis of EMT in SMMC7721 cells treated with corilagin

£5 R SMMC7721 EMT B SR 5M B (5.0 =3)
Table 5 Effect of protein expression of EMT in SMMC7721 cells treated with corilagin(x +s,n=3)

2H 491 e/ umol - L ! E-Cad/GAPDH B-Cat/GAPDH N-Cad/GAPDH Vimentin/GAPDH
EgE| - 1.00 1.00 1.00 1.00
(LIRSS 50 1.23 +0.56 1.18 +1.03 0.57 0. 49" 0.48 1. 10"
100 1.18 £0.43 1.13 0. 87 0.38 +0.98" 0.47 £1.24"
200 0.92 +0. 14 0.98 0. 12 0.46 +0.09" 0.49 +0. 18"
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*x6 MEHRFEI SMMC7721 MAPK BB EBRIZEMFMW(x +s,n=3)
Table 6 Effect of protein expression of MAPK in SMMC7721 cells treated with corilagin(x +s,n =3)
205 e B/ wmol - L ! p-ERK/ERK p-p38/p38 p-Akt/ Akt p-JNK/JNK
ZEH - 1.00 1.00 1.00 1.00
o LR 50 50 0.54 £0.87" 2.56 £0.54" 1.07 £0.76 1.02+1.14
100 0.55 £0.99" 4.57 £0.67" 0.93 +0.74 0.98 +0.75
200 0.52 £0.65" 4.56 +0.79" 1.16 +0.92 1.12 £0.99

pERK M S S S ).

SMMC7721 F1 MHCCO7H 41 jg 24 # 4 il /& 1, IF H.
SR — S U R AR R AN X 245 1
BB M IF A — B Hoh SMMC7721 76 #i7 B L 5
300 pmol- L™ ¥ P T B i 0 B9 &, MHCCO7H 41 Jifg
FEAT LA 5 200 pmol - L' G ¥E PR NI B . A
HE— 2L AE5Y 2 Tl 20 B X 245 W Y R 25 S bR, A S
54 B % SMMC7721 F1 MHCCO7H 41 ffd ¥ I 1%
71,85 s SMMCT7721 28 i 75 A B 4 50 400
pmol - L' A 41 i 3% J1 F M ¢ W &, i MHCC97H
2 i 0 76 A B BT 5T 240 wmol - LR B R U] W
ZEG PR 2 UK M S O R I 4 2R, AR S Ab PR

SMMC7721 4 jifg % Bt 50,100,200 pmol« L~" fi H
INK — 48kDj P 5T, MHCC97H 1 HL 30,60,120 pmol- L~ "4 HL if
Y ———— - ey

A B C D

B 6 SMMC7721 i MAPK HHXZE B RIEB X
Fig. 6 Electrophoresis of MAPK in SMMC7721 cells treated

with corilagin

*£7 HWEH =X MHCCI7TH EMT EERIEMEM (2 +s,n=3)

gh RO, R BB 5T %P SMMC7721 A
MHCCO7H 4l RZEMHAMEEN,IFHS
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Y 4 A i LR L v R B T 2R 4

Table 7 Effect of protein expression of EMT in MHCCY97H cells treated with corilagin(x +s,n=3)

20 5 e/ umol - L E-Cad/GAPDH B-Cat/GAPDH N-Cad/GAPDH Vimentin/ GAPDH

EyE| - 1. 00 1.00 1.00 1.00

A7 LAy 30 1.05 0. 67 0.97 +1. 14 0.79 +0.59 0.77 +0.31
60 0.88 +1.00 1.08 £0. 54 0.58 +0.21" 0.42 +0. 44"
120 1.01 +0. 90 0.90 0. 74 0.35 +0.30" 0.38 £0. 10"

E-Cad 120 kDa

ﬂ-Cat 92 kDa

N-Cad 120 kDa

Vimentin

54 kDa

GAPDH 36 kDa
A B C D
E7 MHCCY7H 4 EMT 8 ZE A RIEHK
Fig. 7 Electrophoresis of EMT in MHCC97H cells treated with

corilagin
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Vimentin {3234, 1M % E-Cad, B-catenin 2 [ 1Y 3 &
SR SR Tl TN N (S A VA ] < 2 AP U A O
N-Cad, Vimentin 5§ EMT [ (8] Jii 47 0 8 1 19 % 35 L
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#8 HEHR FEIT MHCCI7TH MAPK EHEARIEMEM(x+s,n=3)
Table 8 Effect of protein expression of MAPK in MHCC97H cells treated with corilagin(x +s,n =3)
20 51 W/ wmol - L1 p-ERK/ERK p-p38/p38 p-Akt/Akt p-JNK/JNK
= - 1. 00 1.00 1.00 1. 00
A7 Ly 30 0.71 £0. 34" 0.95 0. 64 0.98 +0.75 1.12 £0.74
60 0.69 +0.22" 1.51 =1.24" 1.08 +0. 65 1.03 +0. 70
120 0.58 +0.45" 1.49 +1.38" 1.06 £0.72 0.98 +0.71

pERC [ BN SR R 210o
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P38 A - 0.
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o o
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E 8 MHCCY97H 41 f MAPK #H% & B RIiEHE ik
Fig. 8 Electrophoresis of MAPK in MHCCY97H cells treated

GAPDH

p-JNK

48 kDa

GAPDH

with corilagin
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