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Effect of Yingyang Gongji Wan Contained Serum on Inhibiting
HepG2 Cell Proliferation and Invasion, and Inducing Apoptosis

LI Yong-wei", XIE He-ping, CHEN Hong-jie, LI Yue, CHEN Yan, LI Yi-wei, LI Yu-jie, XIANG Xu
(The Third Affiliated Hospital, Sun Yat-Sen University, Guangzhou 510630, China)

[ Abstract | Objective; To investigate the effect of Yingyang Gongji Wan (YYGJ) on hepatoma cell line
HepG2, and provide evidence for clinical application. Method: YYGJ-contained rats serum was prepared. Then
the inhibiory rate of cells was detected by methye thiazolye telrazlium ( MTS) method in both YYGJ group and
blank group. Apoptosis of HepG2 was detected by TdT-mediated dUT nick-end labeling ( TUNEL) method in blank
group, YYGJ group, and 5-fluorouracil (5-FU) group. The mRNA expression and protein expression levels of
E-cadherin, Vimentin, metalloproteinase-2 ( MMP-2) and Smad4 were detected by Real-time quantitative PCR
(Real-time PCR) and Western blot respectively. The invasion ability of HepG2 cells was detected by cell migration
assay ( transwell ). Result: YYGJ-contained serum inhibited the proliferation of HepG2 cells in a time and

concentration-dependent manner. As compared with blank group, the inhibitory rate was increased in 5% , 10% ,
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and 20% YYGJ-contained serum groups on the third day (P <0.05), and apoptosis rate was also increased
significantly in YYGJ and 5-FU groups (P <0.05), but there was no significant difference between 50% YYG]J
group and 5-FU group in apoptosis rate. As compared with blank group, the mRNA and protein expression levels of
E-cadherin and Smad4 were increased significantly, while Vimentin and MMP-2 mRNA and protein expression
levels were decreased significantly in YYGJ and 5-FU groups (P < 0.05). HepG2 cell invasive ability was
decreased significantly in YYGJ and 5-FU groups as compared to blank group (P <0.05), but there was no
significant difference between 50% YYGJ group and 5-FU group. Conclusion: YYGJ-contained serum can inhibit
the proliferation of HepG2 cells, induce apoptosis, regulate epithelial-mesenchymal transition ( EMT) -related
E-cadherin, Vimentin, MMP-2 and Smad4 genes and proteins, and decrease tumor invasion ability. The effect was
similar to that of 5-fluorouracil. As a unique prescription, YYGJ can be used as a representative for the treatment of

coldness and dampness syndrome of primary liver cancer and its anti-cancer mechanism should be further studied.
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I3/ 20 A B BH BRI, 45 5 H
L2 % Rk s, DMEM- = b J7 2, 75 -6 5
R, WERR BN 22 vh i (PBS) (3£ [H Hyclone 24w, it
4y #) Sk SH30022. 01B, SH30087.01, SH3001, SH
3025 6.01B) ;5-F R W5 BE (5-FU, & E MCE 2\ |) , 4t
5 51-21-8) s cellTiter96 AQ F 375 i 4 Jifd 3% 7 A6 P X
7, 5 A oK v 8 T2 3 ( TUNEL) iR 7 &, RNase-free
DNase [ ,i¥i% 53050 & (3£ [§ Promega 20 A, % %5
435k G3582,G3250,M6101, A3500) ; SYBR Green
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qPCR Super Mix 5 i PCR £ I3 7 &5, trizol ( 32 [H
Invitrogen 2\ &) , 58573 5l 2 C11744100,15596026) ;
b -3 - W 1 Sl ( GAPDH) 470 A (L 96 BE A 2R
Y], 55 KC-5G5) ; Anti-Vimentin antibody, Anti-
Smad4 antibody, Anti-MMP-2 antibody ( 3% [§] Abcam
N, /5 4 ) ol ab8978, ab40759 , ab38898 ) ; E-
cadherin PR (35 E Cell Signaling /A 7], 5725
31915) ;3 A AL Wy i AR i S HT R B S e BR A 1 (Tg)
GRIE A Y TRAWRA A, 585 BAI0SS) ;
matrigel , transwell /N2 (2 B BD A A, %8 5 43 5l K
356234 ,REF3530) ,

1.3 X% Q0313876 AL il G5 (v [ b 9t 't 2 A%
a7 s 1S7 AU AR AL ph N7 AU IVC R G (IR
TR AR 4 A FR 2 7)) s SW-CJ-IFD B v T A%
G0 M % FE L ARA RS A ) CKX41, U-
CTR30-2 AU &t B ( H A Olympus 24 7)) ;
DMI6000B 7l 5] ' 2 ) 8 8 (18 [E] Leica 28] ) 5
HERACELLI150: % 41 itd 15 J5 3% 5% 48 , multiscan MK3
;U ifg Hm AL (3 Thermo Fisher Scientific /A & ) ;
PRISM® 7500 Sequence Detection System %! % ig
PCR X ( 26 [& ABI 2 &) ; EPS100 % 3k {X , Tanon
1220 B BRI AR o3 A A (b B R R BERHECA IR A
F]) ;mini protean 4 &I/} A 5 H Yk FE (22 B Bio-
Rad 22 #]) o

2 FHiE

2.1 BARHICRBUAL S 25 05 H & 259 20 ™ A 4%
R T 2 rhoA (R S8  132 ) v I BH I BROL R S O, 24
ARV T b il R i 2 = B B b 24 B, i B b
2 7 R /NP AT 2 0 48 O O i, O 25 A R R
BT AR LHI 4 30 g, W E VAR
CLIREE AR 22 READ BRI B S BT S SE R
AZHY LE BRI R 2.4 ¢, B E
15 g7 LU R 2 AR, SR 180 g MIZE R 10 g,
439 F ¥ K I 30 ming, 43 51 2 kA8 S Bl S
KR 30 min, B 2 RS WE T 0 IR RS Bid
MAZ I, FHHIETAH 4 g,

W 2a 25 R = R T x S A R i R
BOY O ER AR 4 g0 (60 kg) B RR R
4 45 R0 kD 0. 083 g i MLV Al 7K U At Sk vk 2
K83 g L' E A B IRIEZS | ~2 mL, 3 i HF
O EHEESNZY, 5 H9:00,21:00 £ H 1K, 5
Ze7d, TRWHEE 2 h J5, F3h KR, 40 85 M,
0.22 wm JEME T UESS , T 3 4 v A .

2.2 pUmAEA Y (MTS) Bk 46 I 40 i 3 5 5
<30 -

53 41 R 25 A CR BT Al T 360) |, B BH BCRR L 5 25
ME 5% ,10% ,20% 2 . W 5 % 4 40 i, T8 1k J5
ML B 1 x 107 A~/mL, I & 96 FLAR, 4 fL
100 WL 4 A0 BE 5, 05 4% A B B) 5020 i (0,24,
48,72 h) FE BB UL 5 A cellTiter96 AQ BAL. 15 i 4 Jify
samE R KR, BEF 4 b JE, B bR AR AR, AE K
490 nm A5 W O WE o6 BE, M oH R o= (1 -
Agpa/Agma) X100% o

2.3 TUNEL KxJW4n = LB hs Ad
CRINAT AT 157 ) , 10% BF BH 25 A L & 24 1 7 4,
50% [ PRI AR AL & 25 5 4, 5-FU 4. 4l e A,
4% PREVA W 4 °C [E % 25 min, PBS ¥E¥%,0.2%
Triton X-100 2 {07 E 5 min, PBS %, #i I TUNEL
K ML HH 45 , i Equilibration buffer 100 pL % i - ff
10 min, fil A TdT TAE#K 50 wl,37 °C i & k0
H 60 min,2 x SSC W PE% 15 min, PBS ¥ 1K % It
VeV, DAPT YL i % TR &5 B O 0 7510 min, 8
IKEWRVEU, 2B P B R F B A, %0 B MR 5 ke
(4 CRAF) .

2.4 SEa Yt E B PCR( Real-time PCR) A6 i 4H 56
mRNA Rik LI 5 4 R 25 AL CR AR e T i) ,
23 I (R BRI G ) 41, 10% B A e B AL & 24 1fL 3
4 ,5-FU 259 T Wi )5 48 h UK 4L 40 g, R A trizol
4 IO G RNA A G RNA 4l 37 158 88 M | 4%
UL AR R BB R W, 37 °C 30 min, 65 C
10 min, 33 %% 538500 42 5L cDNA, PCR iz hij 4 HR 3 5
Ul WA HE AT, RN A& F: 50 C 2 ming 95 C
2 min; 95 °C 15 5,60 °C 32 s,40 /NE 55 ; @il fif fth 2%
AT EE60 ~95 C, HAFEAEE 3 K, %M
2749 R mRNA MIx Rk, 51 HMET AW T
(R ) Ry A RA R G, WK1,

F1 5l#igit
Table 1 Primer design
319 izl K JE /bp

MMP-2 3% 5'-AGCATGTCCCTACCGAGTCT-3’ 180
Fii# 5'-CCCTTGTCTAGGCTCTGCTA-3'

Smad4 % 5'-TGCTGTTGCAAAGGCTGCTT-3' 283
Fi# 5'-GCTTCTGGCATAGCTGCATT-3’

Vimentin 9% 5'-GACCAGCTAACCAACGACAA-3’ 120
N 5'-GTTTTCGGCTTCCTCTCTCT-3'

E-cadherin | Jji# 5'-GTACTCAAAGCCCAGAATCC-3’ 180
N 5'-CCCTCAACTAACCCCCTTTA-3’

B-actin i 5'-TGGATCAGCAAGCAGGAGTA-3’ 275

N 5'-TCGGCCACATTGTGAACTTT-3’
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2.5 R RPEEIELE (Western blot) £ il AH OC £
Fik UMy AIE 2.4 T, 25T UG 48 h s
AN, 4% PRSI 45 S 48 M B (1, BCA 3L ik
[ = R T - S 7 R TR E 2
50 min, 120 V {8 F B 3K 22 9 B i W o ICE#B0E o 2R
%% % PVDF i |, O 2458 B, TBST 53k, 5% i
BV W = R B 1 h, im A —41(1:1 000),
GAPDH (1:1 J7) 4 °C 3k #, TBST ¥ B, i A — 4%
(1:2000)37 CHEF 1 h, 43 TBST FiF 18K 2k
B Ak 5 Ot & OB R W im &= PVDF i |, 2
5 min, OGS MR, Image J 804 3015 0K BEAE AT 4
THAb
2.6 transwell K540 MU ERE A M52 R] 2.3 T
P B UL AT, A B TC LT R R 1 3 R
matrigel , it 40 L i A H¥2 #) transwell /NZ ,37 C
W 2 h ffi matrigel B[, = F % 405000 A JE i
TH SR Ak 100,600 wL,37 C-AFd 6. 40N 25 5
2 KL < 107 A4, HJC I3 DMEM 5 9% 3%
100 pL H&, i A transwell /N2 2% 78 T & NA
FEA RS 600 WL, 7E37 C 5%CO, i H 48 h J5,
BUR /N RSS2 = i, 4% 2 3 I [
% 15 min, PBS ¥R % 1 ¥k, 45 L £ 10 min, PBS
Ve 1R HBRGE TT2E a /NFL G 40 i
2.7 GEitEAb I Gt SRR SPSS 22,0, B dE
Phx s Fom  IER AR R RHLECR RN R T
2500 T ECHE BLR R Orf 5, e 2 o0 A O 20K
5% H Mann-Whitney U £ HIK: 56, P <0.05 &
SAGIEE X,
3 &R
3.1 B BH IR AL & 24 13 %) HepG2 241 i 1 5 41 1
s S AR 8 1,2 K 5% B R
MG HAMMF R TLTH R 25, 3 X5%H
PRI RR L& 25 My 41 LA e %5 1 ~3 K 10% ,20% ]
PHZSCBR L % 24 1 37 20 40 B 40 1) 2 B 8 & (P <
0.05) , &7 B BA BB AL 5 24 1l 78 % HepG2 48 Jifd i)
00 1) 23 i 2 e B B sk ) g AR Ak R . LR 2,
3.2 BRI BHICRUAL & 245 100 X HepG2 40 i I/ 1~ 1) 5%
M 10% ,50% BA BH R AL & 245 135 4 Fil 5-FU 21 n]
FEANMEIET, 5 HA LR ,3 AT gn e e 8T
(P <0.05),5 10% B BH X FBRUAL & 24 1 v 21 4 il
He 8 ,50% (93 FH BRI % 24 1L v 20 A S -FU 25 4 - 40
M BA A+ 25 (P <0.05),50% & 25 i35 40 5 5-FU4H
W ZES AT, WK1,
3.3 BABHICFR AL & 25 115 %) E-cadherin, Vimentin ,

®2 BHEBMRASH MBI HepG2 MEI RN (2 £5,n=6)
Table 2  Effect of Yinyang Gongji Wan ( YYGJ) contained serum
on inhibition of HepG2 cells (x +s,n=6)

il /d 415 TR B/ % AR/ %
0 =] - 0+0.02
99 B BRI 5 0.17 £0.05
10 0.67 +0.02
20 1.5+0.05
1 2 - 0 +0.40
99 BH e AL 5 2.42 +1.45

10 9.14 +0.47"

20 11.56 +1.82"
2 = H - 0+0.03
99 BH e BUAL 5 6.84 +3.63

10 14.81 £1.33"

20 17.09 £0.79"
3 25 F - 0+0.04

¥ FH BB 5 10.3 = 1. 44"

10 20.79 0. 85"

20 23.62 £2.58"

W5 R ] 2S 4 A P <0. 05,

A B
C D

A2 B 10% BIFHSACBULS 25106 415 C. 50% B FRZCBUL & 2451
W4l D. 5-FU 41 ;444 5¢56. TUNEL R0 ; 5 (65956, DAPI Y8 4% 58
B 1 PBARRKARA &L MEX HepG2 40 B = &9 55 I ({5 & 5Ot i
B, x 100)

Fig.1 Effect of YYGJ-contained serum on apoptosis of HepG2 cells

(inverted fluorescence microscope, x100)

Smad4 ,MMP-2 mRNA FIFE AT EW=EHN SaG
2 RN ZS ML YE 4 He 3, 10% B B B0 B0 % 245 1l 3 41
F15-FU 4 E-cadherin,Smad4 mRNA Fi & & B & 7
&, Vimentin, MMP-2 mRNA 14 B B &AL (P <
0.05), W#3,4,2,

3.4 FIBHM B E 25 i X HepG2 41 i 1= 2% 1 52
M) 5 A5 LA A, T BH OB & 24 1M T 4L F 5 -FU

.31 .
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2 A0 M R 2R A A WA (P <0.05) 55 10% BA BH X R
HUE 257 2 FE R, 50% 5 24 1 3 ZH o 40 i R

RECH W B (P <0.05) , {0 50% B FH 2 AL
GIMiEH S S-FU AT R 2R, WK 3,

*3 WHMEKBBAALZMEX Vinentin, E-cadherin, MMP-2,Smad4 mRNA B850 (x +s,n =3)
Table 3 Effect of YYGJ-contained serum on Vimentin, E-cadherin, MMP-2 and Smad4 mRNA expression (x £s,n=3)

2531 353 Vimentin E-cadherin MMP-2 Smad4
2 - 1.00 £0.05 1.06 +0. 44 1.01 £0.20 1.01 £0. 16
235 [ UL TE - 1.00 0. 02 1.04 £0.50 0.99 +0. 60 1.00 +0.33
B PR H AR L 10% 0.69 +0. 11" 1.81 +0.47"% 0.50 +0. 06" 1.84 +0.2"%
5-FU 50 mg-L~! 0.29 +0.01"? 2.80 +0.55" 0.49 £0.20"% 2.87 0. 15"

e HA A D P <0.05; 5% (ILHA ED P <0.05(F 4 7)),

x4 PR M EZ5MFEX Vimentin, E-cadherin, MMP2,Smad4 FEH M MW (x +s5,n=3)

Table 4 Effect of YYGJ-contained serum on Vimentin, E-cadherin, MMP-2 and Smad4 protein expression (x +£s,n=3)

205 e iE Vimentin/GAPDH E-cadherin/GAPDH MMP-2/GAPDH Smad4/GAPDH
=M - 0.94 0. 02 0.47 £0.02 1.06 0. 09 0.05 +0.01
23 [ 1L i - 0.91 +0.07 0.47 £0. 03 1.09 0. 03 0.06 +0.01
B PR 5 AR 10% 0.48 +0.04"% 1.13 +0.01"% 0.84 +0.01"% 0.48 +0.08"%
5-FU 50 mg-L~! 0.23 £0.03"? 1.41£0.01"2 0.46 £0.0"% 0.84 +0.22"2

E-cadherin s e - o S 135 kDa

Vimentin <~ S S —

57 kDa

Smad4

MMP-2

GAPDH " | ———

A B C D
A B A HIM W 4L € 10% B BH X OB & 25 T
4 ;D.5-FU 41
B2 [P AER FHAE E-cadherin, Vimentin, Smad4 1
MMP-2 & B RiE Bk
Fig.2 Electrophoresis of YYGJ on E-cadherin, Vimentin, Smad4,

and MMP-2 protein expression in HepG2 cells

4 i
R U5 R 0 4 1 A B, 1 2 P R B U

BE By 2 44 07 BT B BCRUIL, i (R i)
37 LIS A FOROKIZ L, A 22135 IR, 58 4 )
5 180 g, Hiyk, IR W) R A B T3 e I
54530 g, 15 g, U 35 k2 U, LI IS
B LR TEAR s = Ak L AT S B
JEERR T B R I 2 R 5 O A A
S RN LA IR AT HEH R BEHIE I, A S35
/N B S FE DT LR A TR SR B

.32 .

A AU ;B,C.10% ,15% A BH I e BUIL & 257 413 D. 5-FU 41

B3 BRI S A IME T HepG2 28 A £5 25 # %5 M (transwell, x
200)

Fig. 3  Effect of YYGJ-contained serum on HepG2 cells invasion
(transwell, x200)

(A7 3520 1T i E NER RN AN S ot - SVAN -3 23
WU, PR BV T 2Rl B (E 2R R SR X
J5 Je e M BHIE #R I R O R i 2 2 B AT
LBV BER R R R A TR T 22 FHAR<F IR
AR EA ML T i,

B mrxF 25 5 7 19 SE e A S AT 5 1 Bl A 24 0
HRBHLL2.4 g¥inz: 4.5 g, WAL 4 g ZE
8 g, AL LAY T 4 ¢ UM T RS 458
S B PH ZCORR AL 5 245 13 RT3 HepG2 40 fifg #K
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REFE , Bt 1 IR 18] 4 S2E 1 0 24 49y 3k 88 #9148 o, A
i A 20 B e T R . TUNEL A2 0 87w 10% B
PRI BRI 25 135 BR AT 515 HepG2 48 M 4 12,50 %
FIPABCRRAL & 25 M H R TR R R, 5 5-FU ZH %%
AU . HepG2 4l transwell 5255 1 718 B FH 24 R
24 LT AT AR AN iR 22 A8 U, JU R 50% B BH X
AL 25 1T PR AR AZ 22 RE 0 5 5-FU A L T W I 22
S, B s [T BH SRR AL 490 4] A 96 240 9 RS G il v
JEAT OG0 ARV B BH 2 BRI b 3R AR T R LR, AR F
FERLIN 5 T EMT Hedie (RZBEEREAHCH) 73 1o 4
SR B B M BRI 20 W TT Ut @ E-cadherin,
Smad4 mRNA F1 & H % 5, [ B BE X Vimentin,
MMP-2 7K, 5 25 (1 41 2 a3 41 4 b 22 7 3
B, HAEH S 5-FU —2, 4 B B BB fig i i
JE T EMT AHCHY 24> 537, 400 1 TJ68 40 N | i 20
L 1o ] S5 200 L 2 45, AT AR AR AR 2R BB T

i EMT 2 A A 22 Rl i 87 1 22 e 7% 1) 3% o 3%
M Z —, E-cadherin, Vimentin, Smad4 , MMP-2 3 5
EMT A %, £ =R VA M E W2+ (W
E-cadherin) & k7 /0, 44 i B 228 %5 4k & Vimentin
F, TS A0 AR A 1 IR 1R 22 RE 1, iIX AN 431X
EMT HA7 G HE () 98 25 5 J1 000 A i 9 41 28
E-cadherin% ik &A%, Vimentin 2835 39 5 5 T8 19 4
R EE (M7t /oK 0 Ak ) R 7% BA I 2 9 A 56
PE . MMP-2 J& F 3R 4 8 8 (0 K, B W
20 i 0k 5T 9 VR R, PRLIEG Sy i 6 200 i %) 2 7% 4 2% i
BR T 2H 2027 5 b Y BELAS, 76 AT 8 40 M A T 40 MMP-2
J&, o] £ B E-cadherin J} & A1 Vimentin Fé-?m o
Smadd 4 T TGF-/Smad {5 5 i B 1 i 0 (1 .,
ARy g L B, ] b A R 2 BE ), (BLTE R
RHLEI BT L R B = A EMT A4 %%
Gy BRI R s E R Z—

Toie 2l AR S B, 6) 2 S 1 B e A
BFgE— B e s A T AR 2 A 3 SE R R A
M DIRE . IR AR A | 0] TR 6012 W 40 5 i
6 B, RBETT 3 4F Y (R kR ) R
o R R, DIRE EIR A KUR BRI R R L, S
=R ER BT B Uk TR R A S 2
DIBIFAR AL, soh 2 e op = o R
23 0 F B R AL gy i 2GR U R]
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