F50% K6 woOMOR oo o (B R Vol.50 No.6
1654 20244F 11 H Journal of Jilin University (Medicine Edition) Nov. 2024

[XEZHE] 1671-587X(2024)06-1654-10 DOI:10. 13481/j. 1671-587X. 20240619

$k IE &5 IR H 05 7 4= Akt/MDM2/P53 15 51 2% 31 BFJE Hep G 2 4 iy
EEEYFIT AN

X O #HLR OF ckEF, R EOE KM, BEG, AR EG %!
(1. I 45 v B2 2 B 52 s BT Jis 5 e I PR 8 Bk, TR S 450003 52 3] B Fh 2 24 R 2440 = [ 15 B
EHEFNEL, M AR 450003)

[(# ZE] HE: WIHRER RS0 7 WEE BB (Ak) /RAUEAE 2 (MDM2) /P53 155 i #%
XFFE HepG2 4 MG v AE W AT M2 . ¥k SRATO0. 0.05. 0.10. 0.20, 0.40, 0.80. 1.60.
3.20 F16.40 g-mL ™"k 1F % 5 B9 J7 20 9 4L B HepG2 40 g 48 h, CCK-8 k46 il HepG2 41 M 47 1% %,
7 Ve B 1E B U B0 7 Hk B TR SE 52 . W HepG2 40 3 43 g xof BRAL . I 0] B 4k 1F %5 W 4 908 O 4
(0.2 g-mL™") . WAHIEHRIERRYETA (0.4g-mL™"), EHEHERRYOE T4 (0.8g-mL™"),
SC7941 (8 mg-L~" SC79) Al & % I 8 R i 7 +SC79 40 (0.8 g-mL ™" k& 1E 8 R B o 7 +
8mg-L 7' SC79), CCK-8LHKiM 4541 HepG2 40 a8 6 Pk, 7 BT AL S 50 46 I 45 41 HepG 2 41 il 52 B TE
BRI ARG I 45 2 HepG2 41 I I 722K, Transwell /N% 5256 K6 0 2% 20 HepG 2 40 il 1T 7 F1 12 28
1%, Western blotting 45 W % 20 HepG 2 20 Jif v 3 2 240 MU A% i 52 (PCNA) % 2B &R 1 R & &
MR E EIEE 3 (Caspase-3) . 4 BEAM (MMP)-2, MMP-9, BifRfk Akt (p-Akt) . BEfR{k MDM2
(p-MDM2) FIPS3EHFIEKFE, SR BEEHEHRERBEYUEIRE (0. 0.05, 0.10, 0.20, 0.40,
0.80, 1.60, 3.20f16.40 g-mL~") AT+, HepG2 41 M 17 1 KB #i L (P<C0.05), #HO0.2,
0.4 F10.8 g-mL ™" $RIEH BB 7 FIR LK . CCK-8IEM M, SR d, 1%, w5k
TE BRI 4 Hep G2 41 3 58 36 R 24 B B AR (P<<0.05), FFSEREAKIHiITE, SC79 4 HepG2 4 i
WEFE TG B IR (P<T0.05); 5 m itk E FORBo s O AL H B, AR R E SRR BT T +SCTo 4l
HepG2 4 i34 s i M B & (P<<0.05) . JelETE i scgete i, Sxfma b, K. hrmmEfl g5k IE
BB D5 2 HepG2 40 i 58 [ B R BB B B AR (P<<0.05), FFEFIHEMKBiITE, SC794 HepG2 41
SERETE BRI R (P<<0.05); 5@l ik E R P r 4l L8, R i 4k E R P 7+ SCT79 4l
HepG2 40 il v B B B B 8 T 5 (P<<0.05) . UM AR R, 55 x5 BRA phdse, AR, rhofn e A a4k oE
B AT IR 7 4 HepG2 41 08 TR ¥ B B[R AIK (P<C0.05), JFEH B MKHirE, SC794] HepG2 4N i i 1=
R BT E (P<C0.05); 55k E R BT r dl th g, R i Bk 0E O B O +SC79 41 HepG2
ML TR BT (P<<0.05), Transwell/NE I KI5 XA A, K. o0 s ol ik 4k E 4
W HURE 7 2 HepG 2 20 Jifd 3T 78 Fl {2 22 4 M B B W RE AR (P<<0.05), JF&5A & KiTE, SC792H HepG2
0 B AR 22 A B B T (P<<0.05) 5 5 i R i R E AR B0 O A b A, o R R O AR R
I 7+ SC79 41 HepG2 41 i 3 B8 F112 22 40 i 803 P & T+ %5 (P<<0.05) . Western blotting ¥Rl , 5 %}
WRZH P, AR . v R ) R R OE SO A9 T 4 HepG2 40 i b PCNA . MMP-2, MMP-9 . p-Akt #il
p-MDM2 25 11 335 KF- B W] i Bk (P<<0.05), Jf 555l SR 1 5 Caspase-3 il P53 2 H R ik K F- 1
Bl Th s (P<<0.05), ISR B ; SC79 40 HepG2 48 i b PCNA . MMP-2, MMP-9. p-Akt fl
p-MDM2 3 4 % 35 K ¥ W 8 JH 5 (P<<0.05), Caspase-3 Fll P53 2K 4 3 35 K P # B] B B (P<
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MMP-2, MMP-9. p-Akt il p-MDM2 # [ & A KB B 7k (P<<0.05), Caspase-3 Fl P53 4 11 3%
TR B AR (P<<0.05) . 458 R ESRT Jr M HepG2 40 1 5 . A8 MR 28, fe k40
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Effect of Fuzheng Ruanjian Anticancer Formula on malignant
biological behaviors of hepatocellulars carcinoma HepG2 cells
by regulating Akt/MDM?2/P53 signaling pathway

LOU Jing', ZHAO Lei', ZHU Yanjie', YUAN Shuaigiang', WANG Fei', ZHANG Hangzhou',
XU Jiaojiao', YU Xiaoke”, HOU Liufa'
(1. Department of Hepatobiliary Splenogastric, Affiliated Hospital, Henan Provincial Academy of
Traditional Chinese Medicine, Zhengzhou 450003, China;2. Department of Geriatrics, Third Affiliated
Hospital, Henan University of Traditional Chinese Medicine, Zhengzhou 450003, China)

ABSTRACT Objective: To discuss the effect of Fuzheng Ruanjian Anticancer Formula on the malignant
biological behaviors of the hepatocellular carcinoma HepG2 cells by requlating protein kinase B (Akt)/
murine double minute 2(MDM2)/P53 signaling pathway. Methods: The HepG2 cells were treated with
0, 0.05, 0.10, 0.20, 0.40, 0.80, 1.60, 3.20, and 6.40 g*mL "' Fuzheng Ruanjian Anticancer Formula
for 48 h. CCK-8 method was used to detect the survival rates of the HepG2 cells in various groups, and the
concentrations of Fuzheng Ruanjian Anticancer Formula for the subsequent experiments were screened.
The HepG2 cells were divided into control group, low dose of Fuzheng Ruanjian Anticancer Formula group
(0.2 g'mL™"), medium dose of Fuzheng Ruanjian Anticancer Formula group (0.4 g-mL "), high dose
of Fuzheng Ruanjian Anticancer Formula group (0.8 g-mL '), SC79 group (8 mg-L ' SC79), and
high dose of Fuzheng Ruanjian Anticancer Formula+SC79 group (0.8 g-mL ' Fuzheng Ruijian
Anticancer Formula+8 mg-1.7" SC79). CCK-8 method was used to detect the proliferation activities of
the HepG2 cells in various groups; clone formation assay was used to detect the clone formation rates of the
HepG2 cells in various groups; flow cytometry was used to detect the apoptotic rates of the HepG2 cells in
various groups; Transwell chamber assay was used to detect the numbers of migration and invasion HepG2
cells in various groups; Western blotting method was used to detect the expression levels of proliferating
cell nuclear antigen (PCNA), cysteine aspartate specific proteinase (Caspase-3) , matrix metalloproteinase
(MMP)-2, MMP-9, phosphorylated Akt (p-Akt), phosphorylated MDM2 (p-MDM2) , and P53 proteins
in the HepG2 cells in various groups. Results: As the increasing of concentrations of Fuzheng Ruanjian
Anticancer Formula (0, 0.05, 0.10, 0.20, 0.40, 0.80, 1.60, 3.20, and 6.40 g-mL '), the surival
rates of the HepG2 cells were gradually decreased (P<<0.05), and 0.2, 0.4, and 0.8 g-mL ™' Fuzheng
Ruanjian Anticancer Formula were selected for the subsequent experiments. The CCK-8 assay results
showed that compared with control group, the proliferation activities of the HepG2 cells in low, medium,
and high doses of Fuzheng Ruanjian Anticancer Formula groups were significantly decreased (P<Z0.05),
in a dose-dependent manner, while the proliferation activity of the cells in SC79 group was significantly
increased (P<C0.05). Compared with high dose of Fuzheng Ruanjian Anticancer Formula group, the
proliferation activity of the HepG2 cells in high dose of Fuzheng Ruanjian Anticancer Formula+SC79

group was significantly increased (P<Z0.05). The clone formation assay results showed that compared with



1656 TR (M) 4 50% 456 2024 4E 11 H

control group, the clone formation rates of the HepG2 cells in low, medium, and high doses of Fuzheng
Ruanjian Anticancer Formula groups were significantly decreased (P<Z0.05) in a dose-dependent manner,
while the clone formation rate of the cells in SC79 group was significantly increased (P<C0.05) ; compared
with high dose of Fuzheng Ruanjian Anticancer Formula group, the clone formation rate of the cells in high
dose of Fuzheng Ruanjian Anticancer Formula+SC79 group was significantly increased (P<C0.05). The
flow cytometry results showed that compared with control group, the apoptotic rates of the HepG2 cells in
low, medium, and high doses of Fuzheng Ruijian Anticancer Formula groups were significantly increased
(P<C0.05) in a dose-dependent manner, while the apoptotic rate of the cells in SC79 group was
significantly decreased (P<C0.05) ; compared with high dose of Fuzheng Ruanjian Anticancer Formula
group, the apoptotic rate of the cells in high dose of Fuzheng Ruanjian Anticancer Formula+SC79 group
was significantly decreased (P<C0.05). The Transwell chamber assay results showed that compared with
control group, the numbers of migration and invasion HepG2 cells in low, medium, and high doses of
Fuzheng Ruanjian Anticancer Formula groups were significantly decreased (P<C0.05) in a dose-dependent
manner, while the numbers of migration and invasion cells in SC79 group were significantly increased (P<C
0.05) ; compared with high dose of Fuzheng Ruanjian Anticancer Formula group, the numbers of migration
and invasion HepG2 cells in high dose of Fuzheng Ruanjian Anticancer Formula+SC79 group were
significantly increased (P<C0.05).
group, the expression levels of PCNA, MMP-2, MMP-9, p-Akt, and p-MDM2 proteins in the cells in

low, medium,

The Western blotting results showed that compared with control

and high doses of Fuzheng Ruanjian Anticancer Formula groups were significantly
decreased (P<C0.05) in a dose-dependent manner, while the expression levels of Caspase-3 and P53
proteins were significantly increased ( P<C0.05) in a dose-dependent manner, while the expression levels
of PCNA, MMP-2, MMP-9, p-Akt, and p-MDM2 proteins in the cells in SC79 group were significantly
increased (P<C0.05), and the expression levels of Caspase-3 and P53 proteins were significantly decreased
(P<C0.05) ; compared with high dose of Fuzheng Ruanjian Anticancer Formula group,
levels of PCNA, MMP-2, MMP-9, p-Akt, and p-MDM?2 proteins in the cells in high dose of Fuzheng
Ruanjian Anticancer Formula+SC79 group were significantly increased (P<C0.05) ,

the expression

while the expression
levels of Caspase-3 and P53 proteins were significantly decreased (P<C0.05). Conclusion: Fuzheng
Ruanjian Anticancer Formula may inhibit the proliferation, migration, and invasion of the HepG2 cells and
promote the apoptosis, and its mechanism may be related to suppressing the Akt/MDM?2 signaling pathway
and upregulating the P53 proteim expression.
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A A b s A W RHECA R A A o Pk R R T
T (A2 10g. #BE 15, HH10g., #HK10g.
FAR10 g, FALEREH 20 g FILZEH 10 g) W H Y
U €5, 25 M0 B4 & Je e A BR A ), B 25 61
6AFIRPUKIZIEL 1 h, IIAARIE 2 h AR Rk,
RGBS 6 AR BUK BT R, AIF 2K
RO 5 AR IR T ke 4 o T RE, W02 g TIREB T
T 1mL0.1% T (dimethyl sulfoxide,
DMSO) #, KH 0. 0.05, 0.10, 0.20, 0.40,
0.80, 1.60., 3.20 F16.40 gemL~' DMEM % 3% #
P B 259 . Aktiis 77 SC79 Wy 7 3% [ MCE A #
CCK-8il il & W 1 T8 3 R AW R 255 R A BR 2>
Fl, Annexin V -FITC 4098 T-4 07 &0 B
T WA R ECA RA R, SRR — B GE 20 M A%
Pt (proliferating cell nuclear antigen, PCNA) .
TR AR KL FIRE M 3 (cysteinyl aspartate
specific proteinase-3, Caspase-3) . 3&Jii 4 J& & H i
(matrix metalloproteinase, MMP)-2, MMP-9. #
2 1k Akt (phosphorylated Akt, p-Akt). Akt. #
2tk MDM2 (phosphorylated MDM2, p-MDM2) .
MDM2., P53, B-actin & # R i A bk ¥
(horseradish peroxidase, HRP) #5ic B 3 T e —
LI A 9 B Abcam A A . SAF-680T % i 5 {X
W B i B EPRR S A BRAR, CytoFLEX A
i 240 A W 3 b DL BE R R R A R 4
A, DM6M LIBS #4562 8 i 52 W A 18 1= ok 2
A, DYCZ-25D B8 1 Uk X A L 58 — AL
Wl

1.2 mEERFKRERBRBFTRAERLE K
HepG2 41 i & F & A 10% Ja 4 Mg 1) DMEM K 37
FerpgE g . WO B K HepG2 40 i, DL AL
1X 10 A 41 i B 4% J3E 12 70 T 96 L 48 Jfa 1% 5= A,
KA 0. 0.05, 0.10, 0.20, 0.40. 0.80. 1.60,
3.20 f1 6.40 g-mL ™" $k 1E i % Bt % J7 4 B ik B
HepG2 4 Jif1 48 h, #& LM A 10 pL CCK-8 1l ,
BEE 2 hm, R AR R ) 9% 4 450 nm 4b 1% 56
BEO(A) fH, TR A R= (SR
fLAE—ZFfLAE)/ O IBFLAE — = FHSLATH ) X
10026 o 2 41 24 B A7 35 38 0 18 5 4 1Y 5 15 ) R P
T T IR 2555 o

1.3 #miesdm  HONBA KW HepG2 400, 738
X B | IR B R E R R T O A . bR R R AR
WU T L R R E SRR U . SCTO A

A 0 R IR R U O+ SCTOH . K. A
) e 1E B HURE 5 20 HepG2 41 43 51 5% 0. 2.
0.4F10. 8 g-mL R IEF BHE T AL HE 48 h, SC794
HepG2 41 i % F 8 mg+L™'SC79 AL B 48 h '™, 5 7
B HKIE B B 7 +SC79 41 HepG2 40 g % F
0.8 g-mL ™"k IEH B 409 ) F1 8 mg-L~" SC79 [w] i
Ab R 48 h, X MR 4] HepG2 40 Mg 4 IE * 85 3% (19
HepG2 4 fitd, AAEATfa] 4b 2

1.4 CCK-8##al &% HepG2 MBI s E M HL
HepG2 40 My, Ph&FFL 1< 10" 4™ 40 i () 25 B 35 7 T
96 FLANMIES FEM P, HE AR “1.37 i kAT
R AL ER S, AL A 10 pLL CCK-8 %k, 37 °C
WE 2h, RSO K 450 nm 4k AE, I3t
AU B A TR R . AR AR M= (R AL AfH —
SEHLAME) / (HEALAME - HAILAME) X
100% .

1.5 BB RERERMNEHEHepG2 @I L% B
AE B HepG2 40 M0, LL4EFL 500 4 40 il (1) %5
FER T 6 FLAN MG SR AR, A M R A T s R
2RJG, HWEEREE, 0.1% 45 Mgy, MWEEAM
TR G O, T A4 HepG2 40 i 58 B TE IR
i [ T B = J1 A v B A0 50/ R 4 i Bk <
100% .

1.6 AX@mBEAEMNEEHepG2ai A% K
“1.37 R B IR M 45 4l A0 e B MR R % ovh W
(phosphate buffered saline, PBS) % ¥%, F H
Annexin V -FITC/PI 4% 4. 37 °C F i Ot % &
25 min Ji, R T =X 20 I ASORG: I 240 e R T L L T
M1 0 <11 0 ez 5 1| 0 s e
B <100% .

1.7 Transwell > £ 5 B4 W & 21 HepG2 @ 8 i
BAggmed MHTHIR . RAAERA M
5 1 DMEM K5 77 W 4 45 41 HepG2 40 g % )&k
5X10* mL~", B 200 pl 40 i B W in A Transwell
L&, FifE Transwell T2 A 600 pL & 10%
G4 I3 19 DMEM K 52 W . 37 ‘CHE & 24 h,
FHORE [ 22, 0.5% 45 i S gL 2, 2% Wi e
T W 45 4 HepG2 4 i i #2180, R H Image J
BTG B A M A . Al MR R I . SR
Matrigel % it I %% # T Transwell %, fFH H %
THEJE, B ER 200 pl 408 & BN A £ Transwell
bEY, FRPERE MM LR B, HERE
2 5K
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1.8 Western blotting # # ] & 44 HepG2 %8 J& ¥
PCNA. Caspase-3. MMP-2, MMP-9., p-Akt.
p-MDM2 %= P53 & & & & K-F KM Hl 19 RIPA
S 17 2% wh B B HepG 2 40 M 26 A 5, 5 2 HJR
YA Rk . FERERE S, i A—9T B-actin
PCNA. Caspase-3. MMP-2, MMP-9. p-Akt,
Akt. p-MDM2. MDM2 Fl P53 ¥ % 1: 1 000.
4CFmESR. WH, MAZHL, FEIRFHEE Lh,
ECLiAH R, R Image J ¥ 2F 20 b 8K A 445 K
FEMH, DA B-actin AN Z, iH8E HBHE A RILKF.
8 11 3R 55 K = H B9 8 114570 K {H /B-actin
AN K EEE

1.9 %t %5 # K SPSS 25. 04 i+ 4k kw17
Gl . K4 HepG2 MU 58 36 1 . e RETE
o SN U SN T o 27 1 Y G 21 D O
20 ffl tf PCNA . Caspase-3. MMP-2 }2 MMP-9 %
H Al Akt/MDM2/P53 15 5 # A 0¢85 11 3R 35 K P
WA ERSAM, VhotsFon, £4REEAR %
PO #CR FH B 3 5 22 40 B, 400 IR0 AR A 2 50075 7 L
R SNK-g K36 . LA P<<0.05 N 22 7 A 4512

=Y,
2 &% B

2.1 FRARBEHRERBHESLEE HepG2 @ ie
BER WAERERRYUETE (0, 0.05, 0.10,
0.20. 0.40, 0.80, 1.60, 3.20 1 6.40 g-mL™")
B Tk, HepG2 4 g £7 1% % (99.93%£0.07% .
96.88% +0.11% . 86.88%+0.25% . 79.83% =+
0.36% . 71.26%42.18% . 62.59%42.56% .
43.15%42.05% . 39.26% +=1.52% F1 28.87% =+
1.16%) & ¥ Bt (P<<0.05) . 0.20, 0.40 A
0.80 g-mL ™"k IEF R Hi 9 Iy AL FET , HepG2 4 i
TR >50%, HEL##F£0.20, 0.40f10.80g-mL ™"
FRE R G T VE AR bR AR R O R T e
. TR,

2.2 BHHepG2fmasgsiEt 55X A LA,
I L v g A R O RO BT 7 4 Hep G2 41 it 4
BTG PR Y I AR (P<C0.05), I 5 50 pRk i vk
SC79 21 HepG2 4 ffL ¥4 786 i& £ W1 & A = (P<
0.05) . 5S4k E R P Al A, mR
B 0F HOR B9 7 +SC79 21 HepG2 20 fifd 44 58 1% 4 W]
BIE (P<<0.05). W1,

2.3 B4AHepG2m A EHRE HITHALL
B, AR R R R OE OB U 5 41 HepG2 4

£1 £4 HepG2 4 RTE 1
Tab.1 Proliferation activities of HepG2 cells in various groups
(n=6, x+s, n/%)

Group Proliferation activity

Control 0.81+£0.06

Fuzheng Ruanjian Anticancer Formula

Low dose 0.734+0.06"
Medium dose 0.65+0.05™"
High dose 0.434+0.03"*
SC79 0.960.07"
High dose of Fuzheng Ruanjian Anticancer -
0.6940.05~

Formula+SC79

"P<C0.05 compared with control group; “P<0.05 compared with
low dose of Fuzheng Ruanjian Anticancer Formula group; “P<Z0.05
compared with medium dose of Fuzheng Ruanjian Anticancer Formula
group; “P<C0.05 compared with high dose of Fuzheng Ruanjian

Anticancer Formula group.

JEL 5 B TE iR ) W R IR (P<<0.05), JfF 250 &
HeHsiPE, SC79 4 HepG2 40 g 52 B TE i R W T
(P<<0.05), HEflask ERRbE AL, &
48 B 1E BRI T+ SCT79 41 HepG 2 41 ity 52 B &
BRI BT (P<<0.05), WEI1MZE2,

2.4 B4MHepG2fmpe A& LXMW,

A': Control group; B: Low dose of Fuzheng Ruanjian Anticancer

Formula group; C: Medium dose of Fuzheng Ruanjian
Anticancer Formula group; D: High dose of Fuzheng Ruanjian
Anticancer Formula group; E: SC79 group; F: High dose of
Fuzheng Ruanjian Anticancer Formula-+SC79 group.

B 1 JERETE AL Sk A& 4 HepG2 4i g 32 RETE AR 1% L
(&RE)

Fig. 1 Clone formation of HepG2 cells in various groups
detected by clone formation experiment (Crystal violet)
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Tab.2 Clone formation rates of HepG2 cells in various groups
(n=6,x45,97/%)

Clone formation rate

54.45+2.18

Group

Control

Fuzheng Ruanjian Anticancer Formula

Low dose 48.82+2.09"

Medium dose 41134211

High dose 26.68+1.26"*
SC79 68.8343.15
High dose of Fuzheng Ruanjian Anticancer 433842130

Formula+SC79

'P<20.05 compared with control group; “P<0.05 compared with
low dose of Fuzheng Ruanjian Anticancer Formula group; “P<20.05
compared with medium dose of Fuzheng Ruanjian Anticancer Formula
group; “P<C0.05 compared with high dose of Fuzheng Ruanjian

Anticancer Formula group.

I L R AR Pk OE KO T AL Hep G2 41 it 7
TR AR (P<T0.05), 5 50 & 4 i1
SC79 20 HepG2 41 g ] 7= W] & F+ i (P<<0.05) .
L5 AR R I R B A A, R R O
YU )5 +SC794H HepG2 4l - FIH B TH i (P<
0.05). W 2M%*E3.

4L B, IR, RN R & PR OE O B O 4l
HepG2 4t Jitl 3T #% F1 4= 2% 4f il 2035 W] | FE AL (P<<
0.05), FEFEMKHME, SC794 HepG2 4l i #%
2 A A T (P<<0.05). Hmlaik
TEBCR B0 O 41 g, e ) R OE RO T T+
SC79 41 HepG 2 4 il i 7% #1117 52 40 I £ 3 0 & 7 &5
(P<<0.05). WLEI3FI4 KK,

2.6 Z#HepG2mp ¥ PCNA.Caspase-3\MMP-2,
MMP-9.p-Akt.p-MDM2#= P53 & @ 2k KF 5
D LS = Y NS L = 7 S o e |
HepG2 41 il th PCNA, MMP-2, MMP-9, p-Akt
Fl p-MDM2 £ [ %35 K- B B AR (P<<0.05),
I 5L F AR A E 3 Caspase-3 Fl P53 % [ ik K F
I R Fm (P<<0.05), JFS5Raacmite; SC794
HepG2 4il ffil 1 PCNA. MMP-2, MMP-9, p-Akt
Hl p-MDM2 45 [ & kK F ¥ 8 7w (P<<0.05),
Caspase-3 fll P53 8 F1 £ A K F ¥ ] W BEAR (P<<
0.05) . 55 it Bk E AR R U Al b, e
e AE B Fi 9 7 +SC79 4 HepG2 41 Jiid fff PCNA |
MMP-2, MMP-9., p-Akt il p-MDM2 & 4 % ik /K
S TR (P<<0.05), Caspase-3 fll P53 2 H

0.01%

5.32%

PI

0.00%

8.667% 10"10.00% 1221%

A B C
10" 70.00% 25.687 10" J0.00% 3.27% 10°7001% 11.26%
10 10° 10°
= 10 = 10 = 10
10' 4 10" 10' 5
7020, 0 2049 9 970/
1 %! 708y (o LSSV | 2.04% 10 ] N EX
10° 10! 100 100 10* 100 10! 10° 100 10t 10° 10! 100 100 10*
FITC FITC FITC
D E F

A: Control group; B: Low dose of Fuzheng Ruanjian Anticancer Formula group; C: Medium dose of Fuzheng Ruanjian Anticancer

Formula group; D: High dose of Fuzheng Ruanjian Anticancer Formula group; E: SC79 group; F: High dose of Fuzheng Ruanjian

Anticancer Formula+SC79 group.

B2 WA &4 HepG2 41T T-1H 5L
Fig.2 Apoptosis of HepG2 cells in various groups detected by flow cytometry
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Tab.3 Apoptotic rates of HepG2 cells in various groups
(n=6,x+s, n/%)

Group Apoptotic rate
54.45+2.18

Control

Fuzheng Ruanjian Anticancer Formula

48.8242.09"
Medium dose 41.13+2.11"
High dose 26.684-1.26"%

SC79 68.8343.15"

Low dose

High dose of Fuzheng Ruanjian Anticancer

Formula+SC79

43.38+2.13°

'P<C0.05 compared with control group; “P<0.05 compared with
low dose of Fuzheng Ruanjian Anticancer Formula group; “P<20.05
compared with medium dose of Fuzheng Ruanjian Anticancer Formula
group; “P<C0.05 compared with high dose of Fuzheng Ruanjian

Anticancer Formula group.
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A': Control group; B: Low dose of Fuzheng Ruanjian Anticancer Formula group; C: Medium dose of Fuzheng Ruanjian Anticancer Formula

group; D: High dose of Fuzheng Ruanjian Anticancer Formula group; E: SC79 group; F: High dose of Fuzheng Ruanjian Anticancer

Formula+SC79 group.

B3 Transwel /NEZRBIE A HepG2 A MER BB (5%, X400)
Fig. 3 Migration of HepG2 cells in various groups detected by Transwell chamber assay (Crystal violet, X400)

A B

E F

A': Control group; B: Low dose of Fuzheng Ruanjian Anticancer Formula group; C: Medium dose of Fuzheng Ruanjian Anticancer Formula

group; D: High dose of Fuzheng Ruanjian Anticancer Formula group; E: SC79 group; F: High dose of Fuzheng Ruanjian Anticancer

Formula+SC79 group.

B4 Transwell/MELBRN &4 HepG2 AR BB R (G5B E, X400)
Fig. 4 Invasion of HepG2 cells in various groups detected by Transwell chamber assay (Crystal violet, X400)
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Tab. 4 Numbers of migration and invasion HepG2 cells in

various groups (n=6, x%s)
Number of Number of
Group ) ) ) )
migration cells invasion cells
Control 116.67+3.85 78.654+2.36

Fuzheng Ruanjian Anticancer
Formula
103.32+2.63"  65.5142.14"
Medium dose 89.94+3.08""  46.6942.03"
High dose of 42.264£1.86"°"  21.1841.14""
SC79 139.94+5.67"  93.354-3.54"

Low dose

High dose of Fuzheng Ruanjian
Anticancer Formula+SC79

97.734£3.45°  57.72+£2.13°

"P<C0.05 compared with control group; “P<0.05 compared with
low dose of Fuzheng Ruanjian Anticancer Formula group; *P<C0.05
compared with medium dose of Fuzheng Ruanjian Anticancer Formula
group; “P<C0.05 compared with high dose of Fuzheng Ruanjian

Anticancer Formula group.

A0 H M B0 ) HepG2 41 i 7 PCNA . MMP-2 Al
MMP-9E M #ik, 1 Caspase-3TEH A, FHIR
B BT K P RS2 T R OE BRCR A0 U7 % HepG2
0B BG B . A FAR 22 0 A0 VR R R X A0 i Y
TR AR SRR, 2 7R Bk IE 8RBT O T BE A IR
IR TE A &2 . WEoE Y R HRIEPUE
5 T S5 9 A0 T 0 B R RS . RO R VA AR R R
P 988 AR A VDR AR S8 8 R R IR YT o FHROCR B
A RO IR B A, R IROR G E R X, 7B
HRIE B J7 AL L, PR DA (R iR 4 Bk

1 2 3 4 5 6 Mr
PCNA WD SN S === g s 30 000
Caspase-3 " SN SN SR === s 32 000
D e e e B W 7000
D an an = @ as 2000

MMP-2
MMP-9
p-Akt D D e eees @EED W= 55 ()
Akt T O eED TS T 5000

P-MDM2 S we s swee s s 60 000
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Lane 1: Control group; Lane 2: Low dose of Fuzheng Ruanjian
Anticancer Formula group; Lane 3: Medium dose of Fuzheng
Ruanjian Anticancer Formula group; Lane 4: High dose of
Fuzheng Ruanjian Anticancer Formula group; lLane 5: SC79
group; Lane 6: High dose of Fuzheng Ruanjian Anticancer
Formula+SC79 group.

Bl 5 Western blotting ¥ &l 540 HepG2 40 L Akt/
MDM2/P53 {5 53& B A K B H Rk Ik E

Fig. 5 Electrophoregram of expressions of Akt/
MDM2/P53 signaling pathway-related proteins in
HepG2 cells in various groups detected by Western
blotting method

e, THHUEENY) Z sk, SRR IR R IR TR T
0 ST SR LA
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Tab.5 Expression levels of Akt/MDMZ2/P53 signaling pathway-related proteins in HepG2 cells in various groups

(n=6, r=+s)
Group PCNA Caspase-3 MMP-2 MMP-9 p-Akt p-MDM2 P53
Control 0.974£0.09 0.214£0.02 1.384:0.11 1.264-0.10 0.8240.08 0.7340.06 0.364-0.02
Fuzheng Ruanjian Anticancer
Formula
Low dose 0.8440.08°  0.384:0.03°  1.06+£0.09°  0.960.09°  0.71£0.06"  0.62+£0.05  0.484-0.03
Medium dose 0.674£0.05" 0.5740.05"> 0.86+£0.07" 0.72£0.06> 0.560.05" 0.43+0.04> 0.594-0.05""

High dose 0.32£0.03">" 0.864-0.07"“* 0.540.05"% 0.314£0.03">" 0.2840.02"°* 0.16£0.01"*" 0.964-0.08""*
SC79 1.2940.10°  0.1240.01"  1.61%=0.15"  1.43%=0.11"  0.93+0.08°  0.83%=0.07"  0.164-0.01"
High dose of Fuzheng Ruanjian . 5 . . - o o

0.724+0.06°  0.454+0.04°  0.96+0.07°  0.8140.07°  0.6740.06°  0.55+0.04°  0.5240.04"

Anticancer Formula+SC79

"P<<0.05 compared with control group; “P<0.05 compared with low dose of Fuzheng Ruanjian Anticancer Formula group; “P<C0.05
compared with medium dose of Fuzheng Ruanjian Anticancer Formula group; “P<C0.05 compared with high dose of Fuzheng Ruanjian Anticancer

Formula group.
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