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[ F] 8 6 WL E 5 BB ) MS-275 Xt ACE #00 SiHa 40 06 58 098 T 0 S 0, IE 13 HEmT RE R AL
ik L MS-275(0.5.10.20 pmol/L )M T S U8 SiHa 40 0, MTT 32546 300 200 it i 18 B, 30 2, 40 JH A AG: 300 240 e g R 7,
Western blotting J K 41 P4 2, I AL.20 % 11 H4( acetylhistoned , Ac-H4 )7K 57, RT-PCR #:l p21 Fl p53 mRNA [3ik. % %
MS-275 fEFR , NE S SiHa 20 i 38 5 52 2040 L 40 M R T84 0, 20 wmol /L MS-275 5 T, 40 3 5 R AN R ( 13.95 +
8.91)% ,JAT - Hik(38.38 £ 1.78 )% , W F T HMLH( P < 0.01 ), MS275 fEHIJE, AML P Ac-H4 /K F3HEIn( P <
0.01),p21 F1 p53 mRNA LM B P < 0.01 ), £ 4 :MS-275 TTMHI A BUE SiHa 0 AYIG5E , %S SiHa 20 T |
P8 p21 1 p53 ik LA A LB AKE R BE AR ALK 2 — .
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Effect of histone deacetylase inhibitor MS-275 on proliferation and apoptosis in
human cervical carcinoma SiHa cells

Yan Hongliang', Wu Weiguang”, Wang Zheng', Sun Zhaoling', Tang Yajuan'( 1. Graduate School, Hebei United Uni-
versity, Tangshan 063000, Hebei, China; 2. Department of Gynecology and Obstetrics, Affiliated Hospital of Logistics
University of Chinese People’ s Armed Police Forces , Tianjin 300162, China )

[ Abstract ] Objective: To investigate the effect of histone deacetylase ( HDAC ) inhibitor MS-275 on proliferation and
apoptosis in human cervical carcinoma cells as well as the mechanisms underlying the effect. Methods: The human cervi-
cal carcinoma cell line, SiHa, was used as a model. SiHa cells were treated with histone deacetylase inhibitor MS-275 at
5, 10, and 20 pmol/L, respectively, for 48 h. The cell viability was assessed by MTT assays and the rate of cell apopto-
sis was determined by flow cytometry. Levels of acetyl histone H4 and p2/ and p53 gene transcripts were analyzed by
Western blotting and RT-PCR respectively. Results: MS-275 treatment resulted in an decrease in cellular growth activity
and increases in apoptosis acetyl level of histone H4 and p2/ and p53 mRNA abundance in SiHa cells in a concentration-
dependent manner. Conclusion: Histone deacetylase inhibition may effectively inhibit the cellular proliferation and induce
apoptosis in cervical carcinoma cells. The mechanisms underlying these effects may involve increased acetylation of histone
up-regulated expression of p2/ and p53.
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fi#( histone deacetylase , HDAC )il 571 ] 52 i 4 5 &
PRI 8 2 3, 00 o e T2 40 B ) 6 R S0 T, EL L
— A B AR IR . MS-275 @ T K Y Bk e 2
HDAC HIHIF , BEfE B A 05 s 40 i, 2R sk
BT O A, 6 2R R B BRI VR AR
FELIH YIS, e MS275 1R AME ] T8 3
SiHa 4, W< H X5 S0 SiHa 20 3% 58 5 04 1
(IFE T, B H X IS JE I p21 0 pS3 IR .

1 RS

1.1 @mfetl £ %K

NED S 95 R R %) SiHa 40 i i I T 3 73 AR
PRI O, BT LR E i A . RPMI 1640 15 5%
HW H Gibeo 23 F], TRIzol A1 FITC-annexin V #1712
& A Invitrogen INTE)LMS-275 W B Sigma N1
MTT 3 5] & W H &b 2 A 7], Real-time PCR Master
Mix g H TaKaRa A, 2B 4HEE ) H4( acetylhis-
tone 4, Ac-H4 )L ygBEHTIARTI B-actin Hyg AT AN
H Santa Cruz A, HEH RS Y H LA TAY
TRARAR A
1.2 tape3s iR 22

SiHa 40076 &4 100 mg/L JIf 4~ 1L % i) RPMI
1640 535,37 °C 5% CO, M AR 500 F 55
Fi o SISO B4 K30 A0, 40 B 5% R
A MS-275 4943 5112 0.5 .10 .20 pmol/L, HKIK
43R AB.C.D 41, A 40X RRA A AL 7E37 °C |
5% CO, WHANREE A NS 48 h JE IR 40 .

1.3 MTT &4 MS-275 % SiHa o i3 74 49 % vh

A5 ZEL 240 B, VR R A B % B2 5 x 10°/ml, #7
T 96 FLANMIRE It , BRI 3 ASFAT4L. 4y
BEJG , INATCILTE K5 22 W5 9% 12 h, iR A1k
T 100 mg/L ig 4= 1ML VE B9 35 32 WK, 37 °C 5%
CO, %51 T 85 3% 72 ho BALANA 20 pl MTT ¥
(5 mg/ml ), AkZE¥5 3% 4 h, 3 FIi5 W, B0 A
150wl ZH AR, PR35 10 min, BEFR LI 2 490
nm K A& ALY E (D) . 41 M 3 5
F( % )= LWHAF D E )/ XA F-34 D
H)x100% . SEHEE 3 K,

1.4 AX A n MS275 *F SiHa 28 i 8 T 44
EAL]

WA ZH 20 i, TV PBS BRI 3 ¥k, 40 it &
BT 500 wl A SE A b, W i E &=
5x10°/ml, HU100 wl 40 2 F i =X &, A
5 wl Annexin ViEA], il T EOLIEE 15 min, LAL
HI'S min LA 10 mg/L AL EEC PDYE S wlo i

Y AAS R T 40 M5, H CELL Quest 3K
XS RIEAT 40T L ER 3 K.
1.5 Western blotting #& # MS-275 ¥ SiHa 4m 2,
Ac-H4 & ik 89 % v

WO 20 L, I AR AR, VK 24 10 min,
FEULE. N BCA i G T e =, 20 pg
SR HHETT SDS-PAGE, % 88 8 111 22 i 2 21 4 2= Jit
1,50 o/1 B HE W5 5 A1, in 5 AT YRR R — (1
500 ),4 Cib &, PERE G 5 HUR L A AL D b 1C i —
Pr( 1:2 000 )W FIEE 1 h, YEMK 3 R, ECL ALK
R A%, LA B-actin A Z M, 454 ] Quantity One 3K
AL N IR FE(H , L Ac-H4/ B-actin 254 KB L35
7~ Ac-H4 BEFIHIXT & . SLIEE 3 K.
1.6 RT-PCR # | MS-275 #+ SiHa 28 o p21 #=
p53 mRNA & ik 497

TRIzol — A AN M & RNA, 858 N
S 5E RNA 0/ RNA o 65 BEAE, LI RNA A 5
(R FVR B . DABEAILS | 92847 130 5% 5%, cDNA &
BUAE 42 °C 60 min # 47,70 C K{ 5 min, 774
-20 CRAF. RH 7700 45 & PCR 1L, UL GAPDH
KNS EPEFT PCR. p21 5115, EiiF:5'-TTAG-
CAGCGGAAGGAGT-3"; F {i#: 5'-AGAAACGGAAC-
CAGGACAC-3'; p53 51 % J¥ 4, I Ui%: 5'-ACTA-
AGCGAGCACTGCCCAAC-3"; K Ji#: 5'-CCTCAT-
TCAGCTCTCGGAACATC-3'; GAPDH 3% % %1, |
Ji#: 5'-GCACCGTCAAGGCTGAGAAC-3', F {if: 5'-
ATGGTGGTGAAGACGCCAGT-3", [ &14:95 C .
1 min,95 °C .15 5,60 °C .15 s.72 C 45 s, 340 ME
o YHGT W) 2% TEREMEEE L UK, UVP BERE 1R
ZYIKE A GEL-Pro 4. 0 3k i, LA4S: S
WA 5 NS R IKE 2 LR B IS AT R IR
H#(RQ A ). LIERF 3 K,
1.7 %itzan

BELL v x5 Fox, R SPSS 13,0 GEit#cf,
Z2 A ) LL AR P B TR 38 5 22 40, A 1) B R
LSD-t % ,P <0.05 RRZEFAGLITHE L.

2 & R

2.1 MS-275 PAF| B4R 7 X A7) SiHa 28 0.3 74
‘B30 SiHa ZH M3 R AT A5 R LK 1. 1M

ZH AN MR TR LR, B MS-275 F 54 0, 20 i 14 5

K AR F =108.831,P =0.000 ).

2.2 MS-275 PAF| B4R F X ALt SiHa 2 08 =
B SR SiHa 4 I T 5 30 X 40 AR ARG T 45

DL T AR 1, VOZHARA A T AR R, Bl MS-275
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B1 mXEMARKEN SiHa HAETFE MS-275
fERRRIATE
Fig.1 Cell apoptosis rate of SiHa cells
treated with MS-275 by flow cytometry
A: 0 pmol/L MS-275; B: 5 wmol/L MS-275;
C: 10 pmol/L MS-275;D: 20 wmol/L MS-275

&1 MS-275 Xf SiHa 4 REIETEFIE T A % )
Tab. 1 The effect of MS-275 on proliferation and
apoptosis in SiHa cells ( % )

B8 SiHa 4 p21 A1 pS3 mRNA ik &I
gER UL 2, DULLANAE p21 mRNA H#, Ffi MS-275
FE 3 0, 40 M p21 mRNA EiA BN F =
448.747,P =0.000 ), PUZL 40 p53 mRNA Fik b
5L WE MS-275 FHEHE N, 40 pS3 mRNA 223538
( F =200.028,P =0.000 ),

—Ac-H4

B-actin

2 MS-275 fEAJa SiHa ZHff1* Ac-H4 HI7KF
Fig.2 Level of Ac-H4 in SiHa cells treated with MS-275
1:0 pmol/L MS-275; 2: 5 pwmol/L MS-275;

3: 10 pmol/L MS-275; 4: 20 pumol/L MS-275

*&2 MS-275 fERJS SiHa #ff1H Ac-H4 BB
#n p21 5 p53 mRNA ByRE
Tab. 2 Expressions of Ac-H4 protein and mRNA of
p21 and p53 in SiHa cells treated with MS-275 )

MS-275

Ac-H4 tei 2] mRNA
[CB/( p,mol'L_]]) c protein p2/ m

p53 mRNA

MS-275
[ cy/C pmol + L™" )

Proliferation rate Apoptosis rate

0 100. 00 +0. 00 8.19+1.76
5 58.87 £4.04 13.08 +1.75
10 36.90 +7.23 23.21 £1.65
20 13.95 £8.91 38.38 +1.78
F 108. 831 177. 063
P 0. 000 0. 000

2.3 MS-275 32 & SiHa 2o Ac-H4 7K F

‘B 5 SiHa 400 Ac-H4 7K B Western blot-

ting Fa 45 SR LT 2 AR 2,

SiHa 4001 Ac-H4 /KRt MS-275
BRI F =24.142,P =0.000 ), 20 [6]) 9 4 [L 4%, 22 5

WG E X

2.4 MS-275 4’&1& SiHa 28 & ¥ p21 #= p53 mRNA &)

Rk

biilh=eitpI I}

0 0.10£0.09 2.54£0.37 4.15x0.89
5 0.29+0.08 4.880.35 7.23+0.88
10 0.50+0.11 7.21+0.38 13.62 0. 86
20 0.73£0.10 13.16 £0.39 20.25 =0. 87
F 24. 142 448.747 200. 028
P 0. 000 0. 000 0. 000
3 it
B U B R WA AR R R G, S

:(:1

R a7 N FL 3k 9% 9% #( human papillomavirus, HPV )
ORFEERIARSE (IR R A HPV 1R
%IS/\ZQ%HL::IJF; VAR, TR S S0 AL MR T

WF ¢ IR, 26 WL 35t 4% 27 2 3 B S kAL 2 0 #4
MO A 2 AR K T FE DR R K Y
I AZ— R BRI EEAHEA L
% AL B ( histone acetyltransferase , HAT ) A1 HDAC,
HAT $ CTERHEE A 19 £ Tt B 5 3% 3101 22 1R 1Y) 2 ik
i , o AN ZEL 2 A BTl ) T HLAT, A TS5 DNA 2
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BHZ BRI AR, 5 T F 15 DNA 2541
PR SR . A, HDAC W] IRE 25 N il R RE , U
55 DNA FIZH 2 11 A9 AH BLAE T i % 5% . 408
F CTHAR T 5| 7 00 958 o PR 2 3 A A il i et B
] B A & BT B SE 1 SR AL
2 HDAC 1 Fl HDAC 2 FiAH0 5, 55 /% HPV
JRYLSC R B

TG B2 35 AL 0028, 75 5 T 110 100 9 ik
PR 2308 2 38 WU 35 A% 236 7 W 1 I e 1 B 10 S A
HDAC il 350 AT 38 2ok 348 2 2 11 2 Wt Ak K STl e £
JREEFIRNEL, 5 T4 5 F5 DNA 454, B i,
ML AR /A AN 1= 0. B RIA K , HDAC 4
HlR F 2@ AT 3 SRR LM (1) b
T p21 B PR 2 A f BELVE 40 i JE 0, £ 2E o4k 5 ( 2 )il
T 2 Jo B I TR A S R A S B P T N I AR
AR TEANML YR T~ 5( 3 ) IA] R0 il 145 A= Bl X7, BHLIB
JrbsRa At fi . 2 H BERE2E HDAC Hil57]) MS-275 E4
A ARSI e A TR G I S X 22 e
BABIF ) XPE M A58 o W5 B
SiHa ZHfiZ 5.10.20 pmol/L 1) MS-275 ] 48 h
Ja BAH GRS, IR A B, e Ab HR 5 1Y SU9R; SiHa 21
PeL3 5 B 5 3z BRI, 08 TR, I 2 I R AR
FE , HE— 20 B0 I FE AR ARG e MS-275 BRIl B
FU9EE SiHa ANARAY IG5 i T T, A — 5 TR
RV

P21 220 M 0 A7 98 1 R, AT Cyelin
D1-CDK4 il Cyclin E-CDK2 (43815 , {57 248 i J51 159 452
WEAE G, 3015 P21 A W LA 1k 40 e ) 300 80 4 P [ 422
Z5MMEME T ps3 JE A 2 40 M A K R 0 Y A%
JONRER] , 1235 DR 38 e 5 00 240 R %) A K N T i %
VEFR, BF A= pS3 3 R 40 A6 4 9 7 vk 98 R
30 3 A 240 A A A A O T R 3 9 1
FH . H 26 38 R AIG ok 3 PR 2 728 35 mT 3% 3 o 1) &
AT ARRFSE 28 5.10.20 wmol/L ) MS-275
VEFH 48 h J5 (02 3509 SiHa 20 B 0 AH T8 45 4T K
W, &I Ac-Ha FRBHGNN, R 05 20 A p21 LRI p53
FH mRNA Feak g m, B s, i Ms-
275 #ifl HDAC 360 , 38 2 e ALK, 2E 1 1 9
EEEE A p21 F p53 Kk, X W] R R MS-275 4l
SiHa 20 B3 58 A7 S Al AR T HL =2 — .

25 LTI , MS-275 FEARAM X B 9 SiHa 41 ffd
A BLF X BUAE T, AL AT AR 2 S HDAC 1%
P, FEUE A CBALKE T, BRI LR p21
H1 p53 3Rk, DN A 21 410 ] 98 40 A 344 5 AN 5 S R
BIBCH . MMEBEE X MS275 Mk — k5, ol Ry

B VR IR T iR —

[ & % ok ]

FoBBAE

[1] Liu S. Epigenetices advancing personalized nanomedicine in
cancer therapy [ J ]. Adv Drug Deliv Rev, 2012, 64( 13 ); 1532-
1543.

[2] Xiao W, Dong W, Zhang C, et al. Effects of the epigenetic drug
MS-275 on the release and function of exosome-related immune
molecules in hepatocellular carcinoma cells [ J]. Eur J Med Res,
2013, 18(1): 61-67.

[3] Choo QY, Ho PC, Tanaka Y, et al. The Histone deacetylase in-
hibitors MS-275 and SAHA suppress the p38 mitogen-activated
protein kinase signaling pathway and chemotaxis in rheumatoid ar-
thritic synovial fibroblastic E11 cells [ J ]. Molecules, 2013, 18
(11): 14085-14095.

[4] Chou DHC, Holson EB, Wagner FF, et al. Inhibition of histone
deacetylase 3 protects beta cells from cytokine-induced apoptosis
[J]. Chem Biol, 2012, 1906 ): 669-673.

[5] Muitoz N. Human papillomavirus and cancer: The epidemiological
evidence [ J . J Clin Virol, 2000, 19(1/2): 1-5.

[6] LiuN, Zhao L, Li X, et al. Histone deacetylase inhibitors indu-
cing human cervical cancer cell apoptosis by decreasing DNA-
methyltransferase 3B [ J . Chin Med J, 2012, 125( 18 ): 3273-
3278.

(7] W%, BRF, £FHMH, % HHRAET HDACI iRk LK
5 HPVI6 Y56 R [ ) ] R R A&, 2011, 26
(8): 1217-1219.

(8] BRER. 43 H 5 OMeILnt 2 10w S 4120rh i 25 Kl IR
BT RS S RZ% A, 2011, 240 6): 468-471.

(91 Z=3L, 290, fTgk, 55, HPVET 405 HDAC 1 U 40 i
MHC-1 SR g 5E [ )], R BERL R 2E24R, 2012, 46
(5): 301-304.

[ 10 ] Hagelkruys A, Sawicka A, Rennmayr M, et al. The biology of
HDAC in cancer: Thenuclearand epigenetic components [ J |.
Handb Exp Pharmacol, 2011, 206: 13-37.

[11] Qian DZ, Wei YF, Wang X, et al. Antitumor activity of the his-
tone deacetylase inhibitor MS-275 in prostate cancer models [ J ].
Prostate, 2007, 67( 11 ): 1182-1193.

[ 12 ] Qu W, Kang YD, Zhou MS, et al. Experimental study on inhibito-
ry effects of histone deacetylase inhibitor MS-275 and TSA on blad-
der cancer cells [ J ]. Urol Oncol, 2010, 28( 6 ): 648-654.

[ 13 ] Altmann A, Eisenhut M, Bauder-Wiist U, et al. Therapy of thy-
roid carcinoma with the histone deacetylase inhibitor MS-275 (1l
Eur J Nucl Med Mol Tmaging, 2010, 37( 12 ): 2286-2297.

[ 14 ] Monahan P, Himes AD, Parfieniuk A, et al. p21, an important
mediator of quiescence during pituitary tumor formation, is dispen-
sable for normal pituitary development during embryogenesis [ J 1.
Mech Dev, 2012, 128( 11-12): 640-652.

[ 15 ] Chen F, Wang W, EI-Deiry WS. Current strategies to target p33 in
cancer [ J ]. Biochem Pharm, 2010, 80( 5 ): 724-730.

[FEEE] 2013 -12-11
[ AXHmE] by, Wiga

[f&EHHE ] 2014 -02 -20



