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Inhibitory Effect of Hepatocellular Carcinoma Prescription and Its Different

Disassembled Prescriptions on Proliferation of SMMC7721 Hepatoma Cells

WANG Xiao-min, PAN Zhi-qiang” , LIANG Long-long, FANG Zhao-qin
(Basic Medical School, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

[ Abstract | Objective;: To study the molecular mechanism on anti-tumor effect of hepatocellular
carcinoma prescription ( Quanfang) and its different disassembled prescriptions. Method: SMMC7721 human
hepatoma cells were cultured in wvitro and treated with 2.5-100 g-L~' Quanfang, Qingrefang, Huoxuefang and
Jianpifang for 24 h. Then cells proliferation was measured by methylthiazolyldiphenyl-tetrazolium bromide ( MTT)
assay. After SMMC7721 cells were treated with 1.25-20 g-L "' Quanfang, 5-20 g-L "' Qingrefang and Huoxuefang
and 20-120 g-L~' Jianpifang for 24 h, related gene expression levels were detected by Real-time fluorescence
quantitative polymerase chain reaction ( Real-time PCR). After SMMC7721 cells were treated with 20 g-L ™'
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Quanfang and Qingrefang, 10 g-L~' Huoxuefang and 120 g-L~' Jianpifang for 24 h, related protein expression
levels were detected by Western blot and cell cycle changes were detected by PI/RNase staining solution reagent
staining. Result; As compared with blank control group, Quanfang and different disassembled prescriptions
inhibited the proliferation of SMMC7721 cells and showed dose-effect relationship (P <0.05). As compared with
the blank control group, CDKNIB gene expression was inhibited significantly by 5-20 gL' Qingrefang and 20-
120 g-L~' Jianpifang (P <0.05) in a dose-effect manner. SGK1 gene expression was inhibited significantly by 5-
20 g-L~" Quanfang and Qingrefang (P <0.05) ; Quanfang and different disassembled prescriptions can inhibited
SGK1 phosphorylated protein expression. SGK1 gene expression was inhibited by 520 g-L ™' Qingre disassembled
prescriptions and 20-120 g+ L' Jianpi disassembled prescriptions ( P < 0.05). FOXO3 gene expression was
promoted significantly respectively by 1.25, 20 g-L ™" Quanfang, 15, 20 g-L ™' Qingre disassembled prescriptions
and 20 g-L ™' Huoxue disassembled prescriptions (P <0.05). As compared with blank control group, the number
of G,/M cells was increased in Quanfang group (P <0.05) and was increased more significantly in Qingre group

and Jianpi group (P <0.05). CyclinE, protein expression was inhibited by Quanfang and different disassembled

prescriptions, and the effect was most significant in Jianpi group.

Conclusion; Quanfang and different

disassembled prescriptions play a role in inhibiting liver cancer by altering cell proliferation and cycle.

[ Key words | liver cancer; SMMC7721

cell proliferation
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BB 4 M 2, H 55 TCHu 52,

1.2 2595157

L2.1 25 w2y E Bifgrb Rz K=K e
T AL Bt 245 By, 1 AR e 5 RN 0 L g A
TP 25K R A BRAA W) 5 2R S TR I H
T A A R A E P S BT S
{2 RAT CEAT AR VR ARSI B
BT th 254K A BR 2N | 5 s R A S pith S0 B 1T
RRBPARFARATE . 4R g B 25 K2
FEOSCHN R B S N IE &, s (2 4) H
A 30 g, FAEIE TR B30 g, i A 2 30 g, B BR
10 g, 742 15 ¢, Bk17 10 g, 575 15 g, FIAT 15 g, B4
10 g, 5480 6 ¢, T+ 10 g, B & 30 g, HAR 10 g, &
B 15 g, k%15 g, 2L H 10 g, /S pil 10 g FE4 AL,
S AR ATRTE M @ 2T 1B
PAREEYR 7 (15 L) BB BT | R e B il
Y TR PR ZEL R AT TR AR O (& I ZE) PSS bk
{7 IRAT VAT BB A SRR TR T AL ; M g AR
5 (MY A AR E B ARE R E S
i1 20 15

1.2.2 050 mEmEE (MTT) , — 1 5§ ( DMSO )
(Sigma-Aldrich 2 &), it 5 43 5 S M2128,D1435)
54 1l 7 ( Corning CellGro 73 ], fit 5 35076116 ) ;
100 U-L ™' %54 55 2, RPMI 1640 5 32 i ( Gibeo 23
Al A5 4 5k SV30010, C11875500BT) ; RIPA %4
SV, o BN Ak 2 & R ) ECL 5] & ( L ifg 38
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=R AW A R A AL #5505 o Po013C,
PO018) ; HtfA B-WL2h & 1 (B-actin) , HT 14 2 1 Ji] 1]
R H B A [ 27 (p27Kipl ) (Sigma-Aldrich 24
Al A5 2 5l AS441, SAB4500067 ) 5 T K 4 1
W & 3 R 1 (SGKL), SGK1 ( phospho
S422) , A S W & H (Cyelin) D, Cyclin E, |, 4il i1 J&
W8 B U G 4 (CDK4) (Abcam 28w, 4t 5 73 %)
A ab43606 ,ab55281,ab134175,ab33911 ,ab68266 ) ;
il {1k, FTWE ( PT) /RNase staining solution ( K HE = i 4=
WAL R AL 4t 5 A02001-02P-H) 5 trizol 2 fif#
W ( Invitrogen 2\ &) , fit 5 15596018 ) ; PrimeScript ®
RT reagent Kit,SYBR® Premix Ex Tag'" ( TaKaRa 2%
Al dtt5 2l 5 RRO36A , RR820A ) 5 b R iiF 51 ¥ )5
K H Primer3 (v. 0. 4. 0) 72 R AF 531 IF & 4T Life
Technologies A &AM (F 1) .

x1 3519F3

Table 1 Primer sequences

e i > Elk7 2] KE/bp
B-actin - NM_001101 _|jif 5'-CTCTTCCAGCCTTCCTTCCT-3' 116
FiF 5'-AGCACTGTGTTGGCGTACAG-3’
CDKNIB NM_004064  |jff 5'-CCGGCTAACTCTGAGGACAC-3’ 106

FUiF 5'-TTGCAGGTCGCTTCCTTATT-3’

FOX03 NM_001455 L 5'-GCAAGCACAGAGTTGGATGA-3' 186
N 5'-CAGGTCGTCCATGAGGTTTT-3’

SGK1 NM_005627 i 5'-GCAGAAGGACAGGACAAAGC-3' 185

FiF 5'-CAGGCTCTTCGGTAAACTCG-3’

1.3 ¥ 2%  Value Digital %I i %% 76 & X ( i [
Heidolph /2 %] ) ,7500 Fast %! Real-time PCR System
S e Ot s i OPCR ML (%€ B ABT & A ),
FACSCalibur %I i 2 40 g X ( 2€ Becton Dickinson
), E1x800 HY g 454X ( 35 [E BioTek /4 F] ) , Alpha
T A7 S ' 5 B AR & 58 (3K [H Protein-Simple 2%
7)), Mini-PROTEAN® Tetra Cell #1658001 7Y /]\ 7Y
e H A Yk X, Mini Trans-blot @
Transfer Cell #1703930 %I /)N #1 % E[J §# | PowerPac"™
Basic Power Supply #1645050 % %% il F e, Y8 L 1 &
4t (£ [ Bio-Rad 2~ 7)) .

2 HiE

2.1 hehilg SRIK R & B2 WOT 2 4 2)
W, 3R R K A3 2 M & T 25k 1 h, A
HL A A & W 5 SCK AT 0.5 b U s 2 LUK R
B, AW 5 SCKFU# 0.5 h, Bt ;2 Wyl & I i

Electrophoretic

U NJook B 500 mL RS 5 #E L IFE T 4 C
It . 10% LFEEPLVE 22 h J5 ik vk, i oK £ 1
BEUl 2 & B 85% IRS), B, B T 4 CWil, i
®o 4 °C,3000 remin " B0 15 min, i EULTE, K
FH e 5% 78 AL FE R O R 4R, R FHAZE K E 4%, ]
WpH 7.2 ~7. 4 HEIGW4 24251000 g- L' £
W, —80 CUKFHIRAE . T HUZMapT, 55 RFHO. 22 pm
8RS U B TR o

2.2 4iffidEgE SMMC7721 A9 40 M 2 10%
28 1,100 UL~ 5455 % 19 RPMI 1640 15 337 1
HWRKE IR, BT 5% CO, 37 CIRAM A 5514 F 5557 .
A = 80% ~ 85% mb & B, Bl M s K5 3%, BUH:
XoF AR A S A0 L R AT S

2.3 ANMEIEEEAG I FF SMMCT7721 Z0 M4 B 1 x
10° 4~/mL, & FL 100 wL, %5 T 96 FLE; M, Ik
Hor 9145 T 2.5 ~100 g- L' JiFd 42 07 i #4073 i
D5 ERE Dy T R A A Bk 4 R AL
WS . BT 37 C 5% CO, ¥ F 46w ML 57, 78
FH25 24 h J5 R FLINA 0.5% MTT ¥ 15 pL, k4t
W 4 h, FEEE IR, BAL A DMSO 150 L, 1% #k
¥ 10 min, ZEFEHR X I E 570 nm AbUEOGEE A

YRR = (1 = Ay /Ay ) X 100%

2.4 AU EBIRI 43R H 20 g- LT 4 )y
FE #4710 g- L7 "6 1M Jy J 120 g- L™ gt )y + fil
SMMC7721 44 8 24 h, % HR PI/RNase staining
solution iR 77 15 IH 5 B2 4E , WWE T, 70% L 4 C
[l 52 16 h, B0 2B OB, A PL/RNase i % i
TBEF 30 min, Ui A0 MG TE 40 LAY DNA 5 4
3 A 4 R
2.5  SE %)% E B PCR (Real-time PCR) #
mRNA %3k 530 R 125 ~20 g+ L7 i 4207,
5 ~20 g+ L™ 5 RIS I 7 K 20 ~ 120 g- L~ fi g
75T 1 SMMC7721 Zififl 24 h, iz H] Real-time PCR $
ARG DN AH DG KL A R 35 . 4 IR wrizol X7 & Ud I 43 4if
& SMMC7721 40 Jig & RNA; Il %€ #£ & 260,280 nm
Bb A LA /A TE 1.8 ~ 2.0, iFE 5% WK 20 pl,
frits RNA SN 1 g, iR4E RNA 2, 3T 544 P
7 RNA (KB, 1 5 x RTMix 4 pL, ) 43 /& FL
RNase-free H,0 #b 35, 52 i &1 5 37 °C 15 min,
85 C 5 s,4 CLRAF, & M cDNA 25 — 5555, AR5 Ml
H] Real-time PCR Uit 479 3, [ b 2 )y o 95 °C
3 min,95 C 30 5,60 C 30 s,40 MG FF. 3L K HIxt
FAR R R 2 Mk T
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2.6 I RPEEIIERL (Western blot) £ il 85 [ % 3k

Sy BR AT 20 g+ L™ JF 4 42 07 AU #4057, 10 g- L
WM K 120 g+ L7 B 5 + Bl SMMC7721 41 iy
24 h, >k A RIPA Zdfi 7 ab PR AN MY , Wi 4B 25 A B AE
IET LA, it AR PR AL B 43 B PHAT 38 TN 0 U I
HLPK , B JBE, B P, — U A B-actin(1:2 J7) , SGKI
(1:2000),SGKI ( phospho S422) Hi{& (1:1 000) ,
p27Kipl Hifk (1:2 000) , Cyclin D, Hifk(1:1 J5),
Cyclin E, Hi4&(1:2 000) ,CDK4 #if&(1:1 000) , ¥k
W, E B, e, LHNEA/ NS KEE
FoR R AN R IA
2.7 it R GraphPad. Prism5. 0 4k %%
PEHEAT ST M. TR ERLL v £ 5 Fox, R
Newman-Keuls post-hoc J57 2 73047, P <0.05 h £ 7
G FE
3 &R
3.1 AT RO ENA B4R X SMMCT7721 A
JHEEa M s M RAEH S A K, >
20 g- L~ 4 05 76 F 25 24 h )5 3R B TR
(P <0.01), 75 # i 8 7 5 905 98 4 07 28 L 3
HIROR, >20 g+ L™ il % 8 2 7+ (P <0.01) 547
ALY > 15 gL Il 3R & T (P <0.01);
s <) >80 g- LT HI R EEFTHE (P <
0.01), 25548 /R JF 9 4 7 K H AN W) 3R 6 J7 it
SMMCT7721 4 B 15 56 (% 490 1] 25 56 245 ) Joit k4 B 1) 344
T v, B 5 R v R AR G AR L (B AR A ) B
WBEAE R g 25 < X SMMC7721 41 g 38 5 i
HIE RS, W32,
3.2 i OORENE B8R 5 il SMMC7721
NI 5E A RN R A MIER 504l
B,1.25 ~20 g+ L7 T 4 J5 A F SMMC7721 44 Jfd
24 hJiXf CDKNIB % [N 435 LR i 20 g- L' i 4
Pr o B IRV H CDKN1B FE K K3k (P <0.05)
AN TR) J5 vk B 3 I BF 7 46 CDKNI1B 5 R 3% 3k I i
BELM,20 ~ 120 g- L7 8 I 4 Oy Al 5 30 ek 9 ol
CDKNIB JEH KL (P <0.05) , WL 3, $&7m i #H0r
Al B 7 4] i s i) CDKN1B KR [K 33k

525 (4 R, 1.25,10,20 g+ L' AT 4 07 Al

I @A 3 FOXO03 L3k (P <0.05) ;15,20 gL~
T P 32 FOXO03 JEP £ K (P <0.05);
20 g-L7" i 1fil J5 of 42 #F FOXO3 3£ [H £ ik (P <
0.05) ; i 75 A~ 52 M FOXO03 LR ik, 3278 IF i
2207 KA 5 5 17 T AR BE FOXO03 3 P K Gk
W3,

- 120 -

*2 HE2ARELEIRERA X SMMCT7721 4 B 18 58 59 % T
(x+s,n=3)

Table 2  Effect of hepatocellular carcinoma prescription and its
different disassembled prescriptions on proliferation of SMMC7721

cells(x +s,n=3)

gl Bk e g /g L MR/ %
= H - 0.00 +4.59
) 2.5 24.55 £7.48
5 22.97 £9.24
10 29.21 £9.20
15 42.58 +5.75
20 60.23 +5.33%
30 86.49 +3. 47
40 92.30 +1.04%
80 -
100 -
% - 0.00 = 6. 42
T 2.5 16.35 +5.50
5 20. 40 =8. 60
10 23.43 £2.07
15 27.25 +4. 88
20 42.77 £4.08%
30 89.07 +2.96%
40 90.94 +2.61%
80 _
100 _
= - 0.00 £5. 12
CRI0 2.5 9.71 £2.37
5 12.47 +5.79
10 34.44 £4.28
15 85.76 +2.41%
20 86.91 +2.96%
30 82.59 +3.37%
40 83.05 +5.82%
80 _
100 _
2 - 0.00 +4.07
fa i 2.5 13.37 £9.22
5 24.20 5. 38
10 27.57 £10. 44
15 _
20 29.48 £3.92
30 _
40 37.67 £2.20
80 46.10 £3.51"
100 51.00 £3.13"

S EAkEY P<0.05,7P<0.01(F£3~7T).,
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*3 HEE£AREAFREIEZEHKHF I CDKNIB,FOX03,SGK1 £
B RIEBIFM (2 £5,n=3)

Table 3
different disassembled prescriptions on CDKNI1B, FOXO03, SGK1

mRNA expression(x +£s,n=3)

Effect of hepatocellular carcinoma prescription and its

25 51 ﬁﬁ%m{; CDKNI1B FOX03 SGK1
/gL
2 - 1.04 £0. 06 0.94 0. 09 0.94 0. 09
20 1.25 0.93 +0.16 1.40 +0.19" 0.80 +0.10
5 1.00 0. 01 1.14 £0.13 0.74 0. 01"
10 0.97 0. 05 1.4220.01"  0.66 +0.01"
20 0.96 +0. 04 1.54£0.217  0.55 £0.02"
=M - 1.06 +0.08 1.10 0. 14 1.09 £0. 12
A 5 1.26 £0. 14 1.60 £0. 12 0.69 +0.07"
10 1.17 £0. 04 1.73 0. 04 0.64 £0.09"
15 0.99 £0.01 2.42 +£0.44"  0.47 20.08"
20 0.71 £0.05"  3.91 £0.37”  0.31 £0.01"
=M - 0.94 +0. 08 0.91 £0. 13 0.88 +0.18
T 1L 5 0.94 £0. 10 0.98 0. 09 0.88 0. 04
10 0.85 0. 04 0.91 £0.01 0.83 0. 11
15 1.03 +£0.08 1.09 0. 15 0.72 £0.07
20 1.02 0. 01 1.36 £0. 16"  0.71 +0.02
25 - 0.98 0. 04 1.05 0. 06 0.96 0. 06
ekt 1ot 20 0. 86 0. 06 1.20 £0. 11 0.77 £0. 04
40 0.87 £0. 04 1.18 £0.08 0. 80 +0.08
80 0.77 £0. 08 1.43 £0.23 0.67 £0.06"
120 0.62 £0.07" 1.22 £0.08 0.50 0. 10"

SGK| e s s e s 03 kDa

A B C D E
A A B AT HCOF AL DR LA E IR (1] 2,3 [[)

B 1 H?Féﬁ&ﬁﬂ'ﬂm/z“:?ﬁﬁfﬁﬁﬁfﬁﬂﬁ
HEBFRER

Fig.1 Electrophoresis of hepatocellular carcinoma prescription and

j& SGK1 E A R H BBk

its different disassembled prescriptions

F4 HEE2AREAERERAI SGKI EAREBBUEAR
BRI (x+s,n=3)

Table 4  Effect of hepatocellular carcinoma prescription and its
different disassembled prescriptions on SGK1 protein and its

phosphorylated protein expression(x +s,n=3)

21 51 B /gL SGK1/B-actin p-SGK1/B-actin

EyE| - 0.87 £0. 05 1.12+0. 11
il 20 1.04 £0.08 0.76 £0. 05"
T B 10 0.99 +0. 06 0.79 +0. 06"
T 1ML 10 1.11 £0.06 0.69 0. 05"
ff 120 1.10 £0. 10 0.97 £0. 09

Has AL, 5 ~20 g+ L9 42 5 W S 4 ol
SGK1 P ik (P <0.05), HEM W %5
20 gL' By AL ) SGK1 JE R K3k (P <
0.05) ; 1 1fiL 7 XF SGK1 % [H 3 ik 5 mi 3¢ /5 20 ~
120 g-L 7" fi i J7 th 9 ) SGK1 2 A F ik (P <
0.05) . #&/rn SGKI1 K 3 ik 32 o 42 7 S HAS ]
BIEIR T . WK 3,

3.3 P4 KHORANA 247 7 % SGK1 & 1 3%
KW 5as Al R IR 4 07 RO AR R IR
J5 X SGK1 K 4 2 ik oW 8 /Y 52w, I 4 O il
By G i W A SGKT B R Ak B ) R Gk
(P<0.05), WK 1,54,

Sos (A R, IR A O KA AR IR 3R O
CyclinD, 2 [ ) ¢ 15 JC B 2 52 Wi, 1P 988 4 5 S R Tl
HIEYF T REAZ ] CyclinE, 3 H 89K E,(H2EF T
Gt # = 3, B 2,3 5 4878 TR 4 7 BOAS AR
Py i@ L ) CyclinE, #5 H #9235, AT BH i 40 i
HEA S #.

5o Al g, R 4 7 R TR IR IR O

F-aCtHD o — — S — 42 kDa

CyclinD; WSS SN S— A 3/ (D2

CyclinE, EEG_GCGG— N _— 50 D
[-actin  EE— —— S S S 1) kDa
A B C D E
H2 FE4HREFRFESLERAERMBESI CycinD, ,Cycling,
BEBRIZBIK
Fig.2 Electrophoresis of hepatocellular carcinoma prescription and

its different disassembled prescriptions on CyclinD,, CyclinE,

protein expression

x5 HELARHEFRERZEHRAI CyclinD,, CyclinE, F| B R ix
BISM (2 £5,n=3)
Table 5  Effect of hepatocellular carcinoma prescription and its

different disassembled prescriptions on CyclinD, and CyclinE,

protein expression(x £s,n=3)

21 4 ﬁiﬁ?ﬁfﬁ/gi’] CyclinD, /B-actin ~ CyclinE, /B-actin
251 - 1.10 £0.07 1.02 £0. 12
i 20 1.13 £0.07 0.99 +0. 08
5 10 1. 11 £0.09 0.94 +0. 11
I 1M 10 1.26 +0. 11 1.00 0. 09
f e 120 1.26 0. 08 0.65 0. 08

P27 5 CDK4 S FH A RATCW BAEM, WK 3,5 6,
- 121 -
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PETR i 4 07 K FLHR O o8 440 B ) 3 R O 1 2R P Rk
A RS E
ractin e — ——— 2 kD
PLTKID] s S S s A 22 kD2

[-actin —— — — S T 1 kDa

CDK4 s WS S S s 3/ (Do
A B C D E
B3 FE2AREARREIEEFAX p27Kipl 5 CDK4 | B Rix
23
Fig.3 Electrophoresis of hepatocellular carcinoma prescription and
its different disassembled prescriptions on p27Kipl and CDK4

protein expression

%6 HE2ARETFEEGERA p27Kipl ,CDK4 B REMN
M (x+s,n=3)

Table 6 Effect of hepatocellular carcinoma prescription and its
different disassembled prescriptions on p27Kipl and CDK4 protein

expression(x £s,n=3)

215 SRk /gL~ p27Kipl/B-actin CDK4/B-actin
2 H - 1.21 £0.25 1.14 0. 10
495 20 1.45 =0.27 1.00 +0. 07
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