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Abstract: The purpose of the present work was to study the inhibitory effect of Euscaphic acid (EA) on the prolifera-
tion , invasion and migration of human hepatocarcinoma HepG2 cells. EA was extracted from the pericarps of Euscaphis
konishii Hayata,, MTT assay was employed to evaluate the proliferative inhibition of EA on HepG2 cells;flow cytometry
was adopted to-test cell eycle and apoptosis status;wound healing and transwell assays were performed to determine the
effect of EA on invasion and migration abilities. The protein and mRNA expression of E-Cadherin, N-Cadherin, Vimen-
tin, MMP-2/ and MMP-9 were evaluated using Western blot and qRT-PCR. The results showed that EA significantly in-
hibits the proliferation of HepG2 , with the ICy; of 32. 16 +4.58,26.45 +3.79 and 16.76 +4.01 pmol/L for 24,48 and
72 h-treatment, respectively. EA induced apoptosis and GO/G1 phase arrest in a dose-dependent manner, suppressed in-
vasion and migration ability of HepG2, and mediated the Epithelial-mesenchymal transition ( EMT) process of HepG2
cells via upregulating the protein and mRNA levels of E-Cadherin and downregulating the protein and mRNA expression
of N-Cadherin, Vimentin, MMP-2 and MMP-9. In summary, the inhibition of proliferation, invasion and migration of hu-
man heptocarcinoma HepG2 cells by EA probably through the EMT associated signaling pathway.
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Fig. 1 Chemical structure of Euscaphic acid (EA)
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RNA 2 i) & B sgial ) & A 7 PCR ik
MG TREFAEYAE, WL DMSO K H
Nl B pSE g L
1.2 (Y88

AR % FE A (Thermo Forma 371, £ FH) |, 51
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180 pL, 3K 55 21 43 51l i A [\ v B 1) EA 530
DMSO, £4H1% 5 N F479L,37 C 15 3E 24 48 .72 h,
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Table 1" List of primers used in PCR amplification
BEH MG II(53") K154y (5'-3")
Gene Forward primer Reverse primer
E-Cadherin TGCCCAGAAAATGAAAAAGG GGATGACAGCGTGAGAGA
N-Cadherin CATCCTGCTTATCCTTGTGCTG CTGGTCTTCTTCTCCTCCACCTT
. . CTCAGGTTCAGGGAG-
Vimentin AAGGAGGAAATGGCTCGTCAC GAAAAGT
MMP-2 CTACTGAGTGGCCGTGTTTG GGAAGCTCTGACCTTTCCAG
MMP-9 TCTTCCAAGGCCAATCCTA ATCACCGTCGAGTCAGCTC
GAPDH CGTGGACATCCGCAAAG AAGGTGGACAGCGAGGC

2.8 ZitF4aiE

K SPSS22. 0 At AT i i t24 i, ik e 45
DISEYIME + bR 22 o , 4L L BCR FH ¢ 4650, P
< 0.05 HERAEGITFEE L.

3 GREHLH

3.1 EA Xt ABFJE HepG2 AR 5E A3 4146 A
TSGR A MTT 3500 EA X A9 41 14 20

MIFEVEH] . XTHRZH HepG2 4 A K B4, £ 50 ANl

WL EA KEFH 24 48 1172 h J5, 4 A 5 30 0 S ik

R FRIVRE [V A ST 1%y 15 S 40 ), G~ e ol v S 1C5, 53
HHh 32.16 £4.58 .26.45 +3.79.16.76 +4. 01
pmol/ L, 55 %F HRZHAH LY , A [ s ] A9 B2 1) EA Y]
FEANH HepG2 A4S (P <0.05) , 2257 A 4L it
FEERWE 2,
3.2 EA {E# HepG2 ZHBEREAT

L) Annexin V-FITC/PI X 4 ¥ ¥ M EA X}
HepG2 4ii iy -5 5B, i1 3 Fik 2 ml a1, %
HRZH HepG2 AN TCHA AU IRFE (Q1 R IR) | F. 4
T-(Q4 RBR) s T (Q2 RBR) ML, W&
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Concentration of EA (umolsL1) ij( . HepG2 élﬁﬂﬁfjﬁ GO/GI Eﬁé}%ﬁ H: {ﬁﬂ Eﬁ Etﬂ ’
2 EA SHBF HepG2 4RRRAGHE5E I 5I1E A 1M S AN G2/ M FR 53 A5 EL A o, 52 BRI S 1 7]
Fig.2  The proliferative inhibition of EA on human hepato- A, #2785 EA 7] 5] 32 HepG2 Zfi il GO/G1 HiBH
cellular carcinoma cell HepG2. o
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Fig. 3 The effect of EA on apoptosis of HepG2/ célls detected by flow cytometry
TE: (A) XL (B) 20 pmol/L EA 2525415 (€) 40, umol/L EA £52541; (D) 80 wmol/L EA 452540,
Note: (A) the control group; (B) 20 wmol/L EA treated group; (€) 40 umol/L EA treated group; (D) 80 wmol/L EA treated group.

%2 FEAX HepG2 MRETHSHMZ(« + s,n=3)
Table 2 The apoptosis induction of EA on human hepatocellular carcinoma cell HepG2 ( X+ s,n=3)

EA 2426k i ST W I
Concentrati Early apoptosis Late apopyosis Necrosis
oncentration (%) (%) (%)

X HE4H Control group 0.12 +0.03 0.54 +0.11 0.35+0.07
20 pmol/L 1.26 +0.21 " 2.33+0.19" 0.65 +0. 14
40 pmol/L 3.53+0.32"" 4.37£0.48" " 2.18+0.29"
80 wmol/L 7.64£1.02% " 11.59 £2.34* "~ 4.10+£0.52* "

S HAAME, *P<0.05, " P<0.01,"** P<0.001,
Note: Compared with“éontrol group, * P<0.05,"* P<0.01,*** P<0.001.

4 AR EA X HepG2 B HA 2 HIF M0
Fig. 4 The effect of EA on cell cycle of HepG2 cells detected by flow cytometry
FE 5 (A) RPHRAL; (B) 20 wmol/L EA Z2541; (C) 40 wmol/L EA #52541; (D) 80 pmol/L EA 432541,
Note: (A) the control group; (B) 20 wmol/L EA treated group; (C) 40 pwmol/L EA treated group; (D) 80 pwmol/L EA treated group.
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%3 FEA Xt HepG2 MBI A A IBHRAZ( x +5,n=3)

Table 3 The cell cycle arrest of EA on human hepatocellular carcinoma cell HepG2 ( x +s,n=3)

EA 45250 B G0/G1 S G2/M
Concentration (%) (%) (%)
Xif B2l 37.42 £3.26 46.20 £3.12 16.38 £1.84
20 pmol/L 47.96 +4.73 ¢ 41.32 +£3.96 10.72 £1.05
40 pmol/L 59.98 £5.27 " 34.65 £3.48 " 5.36 £0.74"
80 pmol/L 74.84 +6.91* * 23.67 £2.34" " 1.49 £0.50
A 525 [4IMEL, * P <0.05, % P<0.01,
3.4 EA 3t HepG2 4 BT 893 #I4E pmol/L EA £ 24 h J5 , i A4 il 34391 93175
AR RIS TR IPA EA X HepG2 1T F5RE +3.66% ,48.53 +4.39% ,72.56 +4.15% , 45 Fo 3

HUSZIR . P S AR, SXT LA L, B EA W) B3 EA Al HepG2 Afae T t5e
(i , HepG2 4 Jifd %l 91 A 45 BE /1 0055 , 20,40 , 80

Control EA 20 pmol/l EA 40 pmol/l EA 80 pwmol/l

Oh

24 h

5. /EA 3% HepG2 Ry TR A HI1E A
Fig. 5 'The inhibition of EA on the migration of HepG2

3.5 FEA %t HepG2 RS2y &l1E F pmol/L EA YEF4NL 24 h J5 , B EA YRR T,
Transwell SZ4G HIRPEM EA XF HepG2 {228RE ) HepG2 A ZE Ik /N2 (9 40 ML %k H i /b, 7R EA Xt
sz, fh &6 AL, 5 X REZHAH [, 20,40 .80 HepG2 4 (=28 HAT B ry il 4 H .

Control EA 20 pmol/l EA 40 pmol/l EA 80 pmol/l

(o 5 2l
Y »

6 EA Xt HepG2 40 A8 A9 R 2240 I 1E
Fig. 6 The inhibition of EA on the invasion of HepG2

3.6 EA ¥t E-cadherin,N-Cadherin, Vimentin , MMP- tion, EMT) J&48 b Kz 40 it ( 2 i Jg 40 i ) 7 -5 8] el 3k
2 i1 MMP9 EHRIZEH T B AH AR G RE P, T2 20 L 1 B A0 A A, 1 R
I Jz -] it % 4k ( Epithelial mesenchymal transi- B[] 50 240 (R0 FRAE D Jiie e 400 JfL 286 B 8 00 1 e, ek i
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Xt bRz AR A& Y E-cadherin | [H] 57 40 i AR 25 4 N-
Cadherin F1 ) £ & 14 Vimentin X HEF 4B EH

5 4

EA 0 20 40 80 pmolL

E-Cadherin | — T4

ion les

N-Cadherin |sss * s »

w

express

Vimentin | s s s oo

o>

R R
relative

Protein

[-actin 0 -
E-Cadherin

( Matrix metalloprotein, MMP ) & [ 3 15 £ ) 52 I,
HH L7 AT, S BREEAR LG, EA F) 2t 2 Bl ok 34 1
E-Cadherin #9 % 35 | J}, M N-Cadherin, Vimentin
MMP-2 i1 MMP-9 &3k 1 5% 370 2 A<M 1 I

& Control

@ 20 umol/L
0 40 umol/L
O 80 umol/L

B 7 EA 3F HepG2 #HBaRY E-cadherin,N-cadherin,vimentin, MMP-2 1 MMP-9 & 5 & iAHI 504
Fig. 7 The effect of EA on the protein level of E-cadherin, N-cadherin,vimentin, MMP-2 and MMP-9

3.7 EA ¥} E-Cadherin N-Cadherin, Vimentin , MMP-
2 #1 MMP-9 mRNA 7k F #9208

St E 7 PCR 4G EA AbFE 5 HepG2 41 ity
#1 E-Cadherin, N-Cadherin, Vimentin, MMP-2 #I
MMP-9 [1)3R35, & 8 AT A1, EA Mk FEHS in<s 5
HepG2 4ififif E-Cadherin ) mRNA 7K [ Fh4 1
i N-Cadherin , Vimentin \MMP-2 1 MMP-9 % mRNA
K-

5
_ - | Confrol
T
g4 h ® 20 pmol/L
e
%S 0 40 umol/L
) ¢
. ©" 80 pumol/L
=
=g
g “
< =
z £
= *
ES 1 A 5
e T
g E .ih E Lj:‘
0
E-Cadberii  N-Cadherin  Vimentin MMP-2 MMP-9

B8 FEA X HepG2 4 ffl 9 E-Cadherin, N-Cadherin, Vim-
entin JMMP-2 1 MMP-9 mRNA FiX #8200
Fig. 8. The effect of EA on the mRNA level of E-Cadherin,
N-Cadherin, Vimentin, MMP-2 and MMP-9
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BEVE T, B A A BV 5 R4 P IS ] £ 328 4 , EA
X HepG2, 2 i 1) 43 5 i i i 5 3k =X 40 A AG: T AN
[FJHe 1 EA A 24 h J5 %5 HepG2 (1% 41 fitg R 250
JHFERR RS2, I EA R] I 25175 5 0 40 i
TR A G I RH A, AT 2% 30400 ] 98 4 i A
OISR IS

AR R R 22T R 2 5 D T R SE TRy =
B R A A RT  JE REHR  k 2s AR RBE T, 2
PRIA] ALY, & A EMT B4, i B & 1R 28 Tk
FERRE ST, . ZRRE AT M A B 1 (4 E-E5 %
M, E-Cadherin) 33k 1Y 8 /> | 40 Jifd £ 25 11 20 0
BREEAY R 8 1 (Vimentin ) 2 3= 5 20 F 48 K08
A& L HA ) T A I A AR A (U N-Cadherin 25 1
PO AR A MMP LT BE I % 20 g S
FL i ( Extracellular matrix , ECM ) 77 9 8- Fh 35 1 50,
TSR e A4 L 12 2% 1 20 202 57 s, 2 o 7 240 P =2 52
SR BRI Bl P A

BT EaRAESY, FRATT LA A0 A A I 3K 55 AN Tran-
swell /NEE R EA X 98 240 M 42 223 7% e ) 1 5%
Wi, L5 SRR BEE EA AP A6 1S, HepG2 4
JL a9 1 A e D S I s, o ek /)N = i Al A E
WB W, P KA ] I 25300 i s 4t M ) 42 28
LR o [F]IF, F AR H] Western blot FIZ¢ 5t 5E
PCR #;:ll] E-Cadherin N-Cadherin , Vimentin ,MMP-2 |
MMP-9 5 FF mRNA [ 3RIK 00, £5 R LW, 1K
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