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Abstract

AIM: To investigate the effect of valproic acid
(VPA) on cell proliferation, cell cycle progres-
sion and expression of p21"*"™/“™ mRNA in hu-
man hepatoma cell line SMMC-7721 in vitro.

METHODS: SMMC-7721 cells were treated with
different concentrations (0.2, 1.0 and 5.0 mmol/
L) of VPA for different durations (24, 48 and 72
h). Cell growth was measured by MTT assay.
Cell cycle analysis was performed by flow cy-

tometry. The expression of p21"*"™/“™ mRNA in
SMMC-7721 cells treated with VPA for 72 h was
detected by RT-PCR.

RESULTS: Compared to the control group and
PBS group, treatment with different concentra-
tions of VPA for different durations significantly
reduced cell growth to a varying extent (all P <
0.05). VPA administration suppressed cell pro-
liferation in a time- and dose-dependent man-
ner. After treatment with VPA, the percentage
of cells in G, phase increased significantly and
that of cells in S phase decreased, suggesting an
arrest in G,/ G, phrase. Significant up-regulation
of p21"*"/“" mRNA was observed in SMMC-
7721 cells 72 h after treatment with VPA.

CONCLUSION: VPA could significantly sup-
press cell proliferation in a time- and dose-de-
pendent manner, and result in a cell cycle arrest
in Gy/G, phase by inducing elevated expression
of p21"**/“" mRNA in SMMC-7721 cells.

Key Words: Valproic acid; Hepatic cancer; Histone
deacetylase inhibitors; Proliferation; Cell cycle
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mmol/LZ8. R F) & JEVPAT AN ESMMC-
772148224 h. 48 h#=72 h, K AMTT kAN
4 o575 A R R e AUE ] 2a A B AR TR
72 h/&, FReal-time PCRZ#M VPA-F 72 h
)é;pzIWAFI/CIleRNAéﬁ;—Kii,}%%'

R 5o g BaARPBSALE, RERE

www.wjgnet.com



81973, 5. AIXERINEHESMMC-77214BiRigia A 04DiR B HAs S0 KA Al

75

#VPAAYE F124 h, 48 h& 72 hit 4L AT & SMMC-
772148 fe 3G 7H 3 B I T R AR B A h) G R
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4 kak .
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b0 B AR DI ST B A M A /N A Il O 3R
Gibco BRLA ] ™ iy RN FITEEME % (MTT)
HEESigma/s @l 27 i Annexin V-FITCH
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Strand ¢DNAH £ 4 7 B S Fermentas 23 &) 7'~
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FESMMC-772 140 fud&4i i it 1 X 10%/ 5L 85196
UM, R FE TDMEMY, 435 FH VPAT- 1124
h. 48 hal72 h, SEEGA150 A AR EZH . PBS
ZH. VPA 0.2 mmol/L4. VPA 1.0 mmol/LZ]F
VPA 5.0 mmol/L41. ¥ [ f 41 I DMEM 3 55 &
HHOIN A5 R ) AR TN,

1.2.2 MTT A 2 ie38 751 0L 41 il 1-96
FLIE TR, FEAH 6 HAL. VPAT-19124 h, 48 h
272 hJa, BEALIMAIRE NS mg/mLIMTTH K
10 uL, F4kaE59%4 h, 75 L35 A RLIN150 pL
DMSO, BECRIMAE WS minfl4h 5 780 iR, i
A S T ARSI AN TR ' FEA L, Al % K570 nm,
DAAN It Jf 5% 2 i L 22 ARHRA (U 5 4 i 1
IER IRV

1.2.3 7 X am i A A ) 2a A6 J2) A0 40 b T 64L
KRR, M3 E AL, VPA T 124 h. 48 hAll
72 hi, WO - AL A0 i, TV PBSYEVR AN 24, Jin
ATV 700 mL/L AREE E, 4 CiI&. IAUE
100 mg/L[¥JRNase 10 uL, ¥ %50 mg/LIALIA
WE 2 MPR300 pL, 4 “CREGHT E 30 min, JiU4H
{X(FACSCalibur, 3%[EBecton Dickinson’\ &) )#4;
0 e S 3.

1.2.4 Real-time PCR#& M p21 " ""“"'mRNA#4 %
i A 3R AL BE R T, VPAT 72 h/i5 TRIzol
VAR EUS AL A MRNA, WS e DNA, W
HPrimer 5.0%A %514, B LAY TRA
Al k. p21YATOPTE ) S-TTAGCAGCGGAA-
CAAGGAGT-3'f15-AGAAACGGGAACCAG-
GACAC-3', ¥ # Bt 4252 bp; WSGAPDH
5149): 5“-GCACCGTCAAGGCTGAGAAC-3'All
5-ATGGTGGTGAAGACGCCAGT-3'", 44} Bt
#3142 bp. PCRAXL A 750074 (35 [Fl Applied Biosys-
tems/A 7). WIS A 95 °C 1 min; 95 C 15 s,
60 C 155, 72 'C 45 s, $t 40/MiEIF, SEIRFE K3
K. AGAPDHIE NN Z ], XKL H(RQ) =
27T LA P I A mRN AR IS R A E A1,
T H A % A mRNA A5 R T4 &

Gt S0 A Hmean+ SDERIR, M
FSPSS13.04t -4k, 2 40 LL kAT IRl 7 22
I3 HT, W HLAR AT LSD-e I, P<0.05 0 25
gt

2 B8

2.1 VPA-FFRAXIF 55 SMMC-7721 21 iL 38 74 64 %
o) VPAYEI24 h, 48 h 272 h)m, 525 (IR K%
PBSA LL#S, VPA 0.2 mmol/L41. 1.0 mmol/L4
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WA %S 5
KB R A ILVPA
ST 4 R AR
SMMC-772141 24 h(%) 48 h(%) 72h
R, AT DR
th f)nuGO/Gl éﬁlﬂ@ﬁﬂ Gl% Sﬁq Gz% G]% Sﬁq Gz% G]Eﬁ qu ngq
B, gyt TEWRBE 4780+ 3271 19.49+ 4922+ 2921+ 2157+ 5223+ 2912+ 18.64=
Zf&jg;fﬁil—iﬁ 2.53 2.35 0.94 435 235 2.26 0.07 0.09 0.08
p m PBS4 49.04+ 36.66+ 1430+ 5282+ 2941+ 17.77+ 53.00+ 3110+ 1590+
W)k ok 3t i X AE 8
B SRR 0.88 1.32 0.69 1.31 1.43 1.69 1.57 0.14 1.70
VPA 0.2 49.04+ 3252+ 18.44+ 4925+ 2684+ 2391+ 4995+ 2961+ 2044+
mmol/L 1.15 1.51 2.55 1.63° 2.32° 3.88° 2.96° 2.98° 0.95°
VPA 1.0 6047+ 2323+ 16.30+ 6526+ 17.76+ 1698+ 63.44+ 1950+ 17.05+
mmol/L 0.86° 1.81° 2.11 2.34% 3.92% 1.76° 0.73* 1.08% 0.36°
VPA 5.0 72.58 + 10.12 + 17.29+ 83.13 + 3.38+ 13.48 + 80.44 + 741+ 1215+
mmol/L 0.79° 0.15° 0.90 1.78% 0.65% 1.62° 1.01%° 0.49% 1.40
2P<0.05 vs AEP4E; °P<0.01 vs SOZE.
1.4; 507 d
1 1
1.2¢ 40+t
1.0} W3l b
g 30
0.8} 20t
o6l
< 0.6 / 10}
0.4 r — ——
1 2 3 4 5
0.2}
0.0 ‘ ‘ B 2 REREVPATHXAFESMMC-77214BEPp21" "
24 48 72 MRNAZRIABISZIA. 1: 23 I iBZHE; 2: PBSZH; 3: 0.2 mmol/L
t/h ZH; 4: 1.0 mmol/LZH; 5: 5.0 mmol/LZH. *P<0.01 vs 23 (%R
ZHAIPBSZH; “P<0.01 vs 1.0 mmol/LZH.
B 1 REREVPATHIAFESMMC-7721 /iR ISERISh.

1%5.0 mmol/LZL 40 BB 5 35 tH B T AN [ R B4
H(P<0.05), K VPAZG R LT Er, 41 B3t 5 40
5 FH 328 35, [ I B A I () e, 0o
WA 5 (P<0.05, K1),

2.2 VPA-F TR SMMC-7721 28 i, J&) 4 64 %
i ANFERBEVPALEH T SMMC-7721 41 /i
Ja, fElR—4n R, S5t A K PB S L
#, VPA 1.0 mmol/L41 }25.0 mmol/L4LG XS
A M LA K AR e vt 2 2 ) (P<0.05). AEH]
48 h 272 hiG, ANFIHEEVPAYL (] LA G il 2
BOCZEG(P<0.05). $E/R bl 25 5 T =, G
S Lo A9 221G 22, S S A T L 48 s 2>, 4
Wk =G BE A, [l 25 P B2, BEAT FH IR [A) e
K, SRR RIS 75 LERERD).

2.3 VPAT A A BSMMC-7721 2 e A
p2 1AV mRNA KA 89 %o R [AIKEVPA
THRFESMMC-7721411872 h J5, KILVPA
0.2 mmol/LZ. 1.0 mmol/LZH }%5.0 mmol/LZH

p2 1™ mRIN AR IR 06 41 X PBSAL
W i 18 0 (41.0959+4.9130, 28.4341+0.7497,
42.0588+4.1881 vs 1.0040+0.1267,
1.4907 £0.1524), ZE5H Fi vk 5 L (P<0.01, [E]2).

3 1iE

5 M6 20 b, UV A PR R B A T S
T 1) 5% DRI R AR AR B e i Rk, Gt i
IR E A OB 2 5 o T IX LR
Kk, A& A LWL B (histone acetyl transferases,
HATs)5 418 A 2 S AL i (Histone deacetylases,
HD ACs) W5 [A) 3 2 1R Y- 1 1 42 44 3 41 2
LB IS R B, HD A CLs ] # i
SN P B, 5 S A0 B R PR AR T, AR
HAE % /MR EZ A 8 oy, B T AEDNAY
FHIMER S, nhE s OB SRS
AT N R IR T R R EEAE ), X
P Ay 1B (RS, 2 35 A 2 BT AT A A
2 M R Bk i R i 1K 7K S 4 B AROIR 2 A8

www. wjgnet.com



857, % RIXBRMAWATESMMC-77214BiRIEEA DR EHRn 2 0a A 1!

77

Gt TR FERI R UUER, 4L A S s 2
H R 2 R B ik 1) TE AR, A /N A 45 4 BL A
DNAYT S i, —Lef 3 R 75 ) FIDN A $:fil,
T SO DR 20 (0 AR, 2 3 1 Sk KT
FHATsF1 HDACs P # 4% HDACsIE M IR 7
ARG FR M MR I R RIEA L. T
Z IUF SR 52, HDACTs HAG F461 s 41 i 34 41,
75 540 S BB R T AR F TS AT RE L
£ FHDACIsHIHHDACsTH M, S E AR L
TEARARAS, A5G DR SE N T R L. I
R 7R 1) G e I 15 | A TR0 28 0 B 4 A0 37 A i ok
S AR — LU B g R R A R, 2R
o5 | e 440 M A U, 40 A 30 BEL 9 B
VPAYE S HD A CIs i 4 5 7 8 % % 1) — 1A, e
PR b B TR 0. 3 2 R SN TR
T At w10 S 22 ol bR A P AR G, G LR
i PR REAN MO . A0 TR TR L 1 I
U B R S e 25 . AT R IV PAE I
JESMMC-772141 /124 h, 48 h 72 h)i, VPA
0.2 mmol/LZ4. 1.0 mmol/LZ }25.0 mmol/LZH
20 0 1 850 IR T AN [ R A (7 % 2.2 % -
37.0%), BEV PAZPIAE T, 40 M s il
FHIZ 0 i, B FH B () B, 0 P 44
5. AT Y BN (K VPA S Ji g 4 it 458 5 61
(1 BRF o) R A S By un U SV PART B
Ve 240 ) 4 A S A P A — 3L

WuZG U B ZAMVPAE S A T8
PO S T A L, R IS U1 Al e L ik b, G/ G
H A M Le A 3 22, 4 B R R A2 Go/G L B, TR
P2 18 (A RIEB . ki LS HVPAE S
g PR 40 P I K S 6240 i, [RIAE 2 BLVPAS]
2 40 S Y1 BEL S 76 G o/ G 3T, A B (R 40 Bk
p2 1A mRN AR IR . A0 R I [k 5
VPAYEH T HHESMMC-772141 )5, 24k
BETF i, G40 B b i 22, S B 41 o LL A1)
BETR D, AR AEG/G IR AE. VPALLFTRZ,
p2 1A MRN AR IR (0 2 S PB SZL W]
BRI, AREFEE RS E WA ORI R
B 20 R 3 H R R R R R R
(cyclin-dependent kinase, CDKs)AH . 4E H iy
SER. UG I 2SI A7 40 i 3 G
DR 7 SR 05 ) SO B P R 410 1 X (e y e lim-
dependent kinase inhibitors, CDKIs){# 5. — H.
A0 J S Y SR A AN R R IAME S 5145 I DN A,
7 T AR B T 0 4 4k 22 o) B4 T, B &
G R & A p21 AP CDK s SR i
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f1)— 03, fl A 5 CDKs45 7, I CDKYE M, A4
J I R A2 Go/G I BH Y, DN ASZHISZ ], A
T4 B2 45 10 40 AT 78 43 (R TR dE A5 R 1.
Fp2 1 MACPIRE R AR A SR A i AR A AR, H
BT R At — AN AE IR R SR R R A SR 5K
VPA T 2 Bl 40 iy Zp21 VA Rk Rt
HUHIAT g A VPASE G p2 1 VAT 5 Bl 1 X 4k 41 2%
1 S O S AR AR [F] X S8HD A CLIE B LR
/b, % TR G (0 J R b B SR AR IR R AL, T
%ﬁpleAp/ClN%iLi}%. JH:p21WAF/CIP1%J‘$J:
A VPAZEHDACIsEH Tp21 VAP e i) .
B m R ik p21 VAP 5 CDK s 2, AT
753 4t S A

B2, VPAKL PR AT SMMC-772 141 i J5, 40
L 0 2, AR SR U p2 1T mRNA
FIE LR, a0 AR A Gy/G B, 41 s
JASZ BN ABFFORSEH], VPAZELO mmol/L
Nt T LA A B S D 00 i ) SO Ly B B A
FERVPARFEHUI R RN, BA . AR A AR
e FWETUIRE, 0I5 R A i A K
Fa IR 41 T 3 R IR U, VPARE Y
558 JHF- e 440 P oF 2 % LU AT SO PE S, R
VPATEGUIMIRE IR IT J7 e — AT 12 N AT
(1254).
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RIFIMWIFURR, TRIESCST A G (GFTHIEIEE ek 4 . ik, il MR RO 5 BR0F; TR B 5 5T
LR BRR, B SO & AR, (5)F A DTk A (6) AR N AT 158 AR S (RS, DRAIE
JoitE, WERSE LA AL SRR ST, W 2P 2 5 AL IOHERE 5, (7)REURS BRI AR L1 it OB ik
RS TE

2 TRHER

KEHA AT K0 A, A AT EME B b 78 T I, A ] G 4 R A0 IR R R AL R
WAF B AR B, MAFFE BT 15 dWRE AN GG . AFE T & SR 1. RROBCH Lh A5 45 5 1 #4 k)
A [0 G B, ) ISR AE 50U B T R AR AR LRI ARG, T AR IR R, A EDRT B A B

3 MR

KRWSCRESGAE#F FAAAELAR, LT E#R A . AEE AT AR A A B ARSI g Hh R LA AR T 5 R
AT, ENER R E T (RN X XA, BOW): A2 TR, [ A ANl A FA A2, #
PEHREE LIS B, ZUAEAT (SR AT A A aE ) At s T [m) =, JLgmaR b AP BT G0 ] S0
18 (P ESEARIITDCR AR Sk ERIIR AT, 18 RVFZSCRERSEE (2SO o (2 8 2 SR e/
SOCHEY MBI UGS CPEA ) A5 E N AMEOC U SRR RGOK.
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