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Inhibitory effect of SAHA on human osteosarcoma 143B cells

and its related mechanism
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[Abstract bﬁjﬂﬂﬁl’f To investigale the effects of vorinostat hfl.ll}t’.‘['t}_‘p'i'dﬂﬂit]ﬂ hydroxamie ai‘:id'SAIﬂ) on the proliferation and apopto—
sis of human osteosarcoma 143B cells in vitro and 1o explore its underlying mechanisms. Methods :143]3 cells were treated with SA-
HA at various concentrations 5—32 ;..LmuL"L} and the cell viability was measured by MTT assay. The optimal concentration and time
point of SAHA function were chosen for subsequent research’ and the group adding the maximum dose of 1 ml/L DMSO was taken as
blank control. Flow eytometry #CM} was used to evaluate the level of cell cyele and apoptosis mate i;hf: expression levels of Cyelin
D1 Bax’ Bel-2* and HDACs mRNAs were examined by RT-PCR ':I]'l{‘! HDACs activity of 143B cells was measured by chemical col-
orimetry. The probable signaling pathways activation after SAHA treatment was tested by luciferase reporter assay. Western blot was
used to detect the protein expression levels of Cyelin D17 Bax” Bel-2" eleaved—Caspase—3* eleaved—PARP and AP1. Results The cell
viability of 143B cells was inhibited by SAHA '_;—32 ;..LanL) in a dose— and time—dependent manner” and the concentration of 1C50
at 48 h was 8 pmol/L. Compared with that of control group’ SAHA arrest the cell eyele at GO/G1 phase and induce apoptosis of 1438
cells. SAHA treatment inhibited the expression level of eyelinDI1 * bax” bel-2 and HDACs while induced the bax expression’ both in
mRNA and protein levels. HDAC activity of 143B cells treated with SAHA was reduced. Luciferase reporter assay indicated that AP1
transcription factor expression can be promoted by SAHA treatment. At the same time’ the expression level of cleaved—Caspase-3*
cleaved—PARP and APl protein were elevated significantly in 143B cells after SAHA treatment. Conclusion :SAHA can induce
apoptosis and cell cycle arrest of 143B cells in vitro’ which may be possibly via inhibition of the activity of HDACs and activation of
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Fig.2 Flow cytometry analysis ofcell cycle of 143B cells with
SAHA treatment (xt g5.n=3)

2.3 SAHA 7S 1438 4 B 5 B
4 umol/L ™ 8 wmol/L SAHA FEBBET 43p M A R
T, BikEdS, ArEE X, SERNEAHEL, E8EF
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2.4 SAHA 8% 143B M H) Cyelin D1.Bax.Bel-2.HDAC1.
HDAC2 . HDAC3 HEHH mRNA ik

Rea—time PCR BRLR,g ol SAHA LA ¢ i,
D1.Bel-2.HDACI.HDAC3 HI rya REEHRT=EX
BB f0 09 M, o, RIEEMAEEFEEME
B fooe) ERBEHITEEN pac, MEEREK
FUEHBBE fog s By By

1 MTT B A B4 (B (x2 5,m=3)

Tab.l Inhibition rate of each group detected by MTT (xt s,n=3)
41| 4 il = 2 pmol/L 4 pmol/L 8 pmol/L 16 pmel/L 32 pmolL F1{a P {H
0Oh 0.03+ 0.03 0.03+ 0.02 0.03+ 0.02 0.03+ 0.02 0.04+ 0.02 0454 0.768
24 h 0.05¢ 0.04 0.07+ 0.03 0.17¢ 0.03 0.25¢ 0.03 035+ 0.05 36.876 0.000
48 h 025+ 0.02° 0.32+ 0.03* 0.46+ 0.02° 0.57+ 0.02 0.59+ 0.03 132.534 0.000
72 h 0.34% 0.05 0.35¢ 0.11 0.60¢ 0.34 0.70¢ 0.02 0.72% 0.05 29.548 0.000

T¥:a,48 h & 9 A b 38 4 B2, P=0.000
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441 3 GO/G] S G2/M - ® {-}w g
FEMEA 1) 49.74% 8.13 4502+ 0.81 8.61% 4.37 = TETRTTA55] S
4 mol/L SAHA 4LFEA] € 2) 56.20+ 4.09 38.14+ 525 4.12¢ 1.24 3 __ & i
— FTrTET YT = T T T T
8 mol/L SAHA AbFE4 ¢ 3) 66.64+ 542 31.28+ 505 3.60% 3.12 10 100 10z 102 10« 100 100 100 102 10
F 1A 5.836 7.913 2247 Annexin-V Annexin-V
P{f 0.039 0.021 0.187 DM S0 4324R 4 pmal/L, SAHA LE4E
i GO/G 1. 4 2 5540 1 B, p=0.384. 2 3 540 2 Hb: p=0.026. S J#. = i
= 70.04 0.51 Giié6
] 2 K4 40 3 54 : : 4 b= 4 ] -
H2541H.P,0157: 43 54 2H:P0013:@2MI: 412 54 s ] 30, B 4 it sith .
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[..Ei g, __3} é ¥ 1-5r R : :
! 00 10 10 102 10+ 0
#1 1) 40 JRR T (%) Annexin-V 1438
FHEARA (H 1D 6.63% 5.37 3 wmol/L SAHA LEA
4 mol/L SAHA 4bFEH] (41 2) 16,61+ 4.43 e _—
. a, 5EAXE4 DMSO Ab# ) HhE, P=0.022
8 mol/L SAHA 4bF41 (41 3) 21.46¢ 5.53 ” *
F (i 6.517 B3 i ki 1438 RS F (xt 5o0=3)
P A 0.031 Fiz.3 Flowcytometry analyss of apoptosss rate of 143B cells
. with SAHA treatment (x* §,n=3)
VE: 412 541 1t P=0,094: 413 541 2 Hi: P~0.022 . SRERRLL. SR D
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LI =8 moll SAHA
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a, 5T AN A OMSO ) EEEL P<0.01: b, ST E A A DMSO 4HE4H) Wt P<0.05
4 Realtime PCR #r#l 143B 4l Cyclin D1.Bax.Bcl 2 HDAC1 .HDAC2 .HDAC3 mRNA ) #i5 (xt s,n=3)
Fig4 Detection of mRNA expression levels of Cyclin D1,Bax,Bcl-2,HDAC | . HDAC2,HDAC3 in 143B cells
by real-time PCR (xt s,n=3)
#4 Realtime PCR £l %41 143B #EHMNFEIE (xt 5.0=3)
Tab.4 Detection of mRNA expression levels in 143B cells by real time PCR (xt s.n=3)
20 51 Cyclin DI Bax Bel-2 HDACI HDAC2 HDAC3
A (A1) 1310 0.106 0467+ 0.164  1.227+ 0.352 1.170+ 0361 0823+ 0.115 1.647+ 0.289

4 mol/L SAHA 4b3E4] (2 2) 0.857+ 0.137 0.883% 0.180 0.747+ 0.248 0.760+ 0.2582 0887+ 0.132 1.007+ 0.409

8 mol/L SAHA 4b#2H (4 3) 0.560+ 0.214 1.500+ 0.48%8 0367+ 0.172 0.307+ 0.151 1.013£ 0.170 0.510¢ 0.347
F1iH 17.000 8.169 1.768 7.209 1 409 1.867
Pl 0.003 0.019 0.022 0.025 0315 0.021

H:CywlinDl:2H2 540 1 B, P=0.023;2H 3 54 2 H: P0.002;:Bax: 2 54 1 W, p=0256: 413 541 2 L. P0.012:Bd-2:#1 2 54 1 I,
P=0.120: 43 5212 [k P=0.014:HDAC1: #H 2 H5#H 1 W, P=0202:20 3 54 2 £ P-0.016:HDAC2: #H 2 54 1 b, P=0R812;: 20 3 5 2 W
P=0.247:HDAC3:7H 2 54 1| I, p=0.115: 4 3 5% 2 . P=0.013
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Fig.5 Colonmetric assay of HDACs activity in 143B cells
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5 (b AR R4 143B 4 HDACs {5t (xt 5.n=3)
Tab.5 Colormetric assay of HDACs activity m 1438 cells

(xt s,n=3)

1 5 HDACs {51t
HEd4 10 81 0.107+ 0.009
BHPER B2 Hela NE) € 2) 0.609+ 0.066
PAPER B 4] Hela NE+TSA) € 3) 0.148+ 0.014
FHANEEH DMSO) € 4) 0.335¢ 0.053
4 mol/L SAHA 4h3sH ed 5) 0.236+ 0.030
8 mol/L. SAHA b8 4 € e) 0.153+ 0.037

F{A 65.677

P{E 0.000

.8 5 S5 4 L P=0.045: 41 6 5 4 Hs: P=0.003
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Fig.6 Detection of probable signalmg pathways activation in

143B cells by luciferase reporter assay (xt s,m=3)

2.7 SAHA 8% 143B 424 A9 Cyclin D1.Bax.Bel-2.cleaved-

Caspase-3 .cleaved—PARP M APl EOHFEE
Western blot ENERET, BFFRRE 8 pmol/L SAHA

D1 Bel—2 EEREIFEBEETRE b o) Bax.c

Cyelin

11‘! H\'-Ei] o

Caspase—3 .cleaved—PARP B APl HHREKFHRARFE,
EREGHEEY foos B )

Fe WORERREEEGHZAE 1438 g S TSR Gt son=3)

Tab.6 Transcription factors activation in 143B cells detected by luciferase reporter assay (xt s,n=3)

#H 5l pSTAT- luc pNFkB- luc pMYC- luc pAP1- luc pNFAT- luc
SANES 1) 2086E4+ 923563  4.923E4+ 1.227E3  1.73RE4+ 7.505E3  4.3R80F4+ 3.017E4  4.607E3+ 1.887E3

4 mol/l. SAHA 4bHE 2 € 2)
8 mol/l. SAHA 4b3H2H € 3)

2316E4+ 8.211E3
3.145E4+ 2.136E3

4.596E4% 6.577E3
3.930E4+ 2.231E4

3.301E4x 3.746E4
4.019E4+ 4.505E4

1.487E6E 4.985E5
2.207E6x 5.326E5

7.406E3+ 1.512E3
8.594E3+ 2.RB44E3

F {4
P{E

0.459
0.652

0.426
0.672

0.351
0.718

20.483
0.002

2.707
0.145

VEpSTAT- luc: 412 541 1 I, P=0.591: 40 3 541 2 H: P=0.712: pNFKB- luc: 41 2 540 1 1, P=0.938; 41 3 5[ 2 1. P=0.594. pMYC- luc: £ 2
541 1 He, P=0.805; 413 5541 2 Lk P=0.647; pAP1- luc: 412 541 1 te, P=0.010; 41 3 541 2 th: P=0.001; pNFAT- luc: 41 2 5541 1 s, P=0.266; 41

3 54 2 H.P=0.109
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7 Western blot 38 143B i Cycin D1 .Bax.Bck 2 ,Cleaved- caspase-3 ,Cleaved- PARP \AP1 AWML (xt 5,0=3)
Fig.7 Westem blot analysis ofprotein expression levels of CyclnD1 ,Bax,Bc¢l 2,Cleaved- caspase- 3,Cleaved- PARP,
and AP1 n 143B cells (xt 5,n=3)

#7 Westem blot Kr ¥ %41 143B 41IE A ATk (vt 5,03)
Tab.7 Protein expression in 143B cells detected by Westem blot (xt 5,n=3)

ZH il CyclinD1 Bax Bel-2 Cleaved- caspase- 3 Cleawed- PARP AP]
T EX R 1) 1.690+ 0.223 0.747+ 0257  1.337+ 0212 0.547+ 0.127 0.577+ 0.133 0.563% 0.068
4 mol/L SAHA 4bFHEH € 2) 0,990+ 0.026 1.057+ 0.150  0.950+ 0.108 0.930+ 0.288 0.860+ 0.209 0.827+ 0.180
8 mol/L SAHA 4bFE4 €H3) 0343t 0.227 1.493% 0.176  0.523% 0095 1.107+ 0.146 1.477% 0.295 1.110+ 0076
Fid 40,051 10.589 22.719 6.123 12.854 15.693
P 0.000 0.011 0.002 0.036 0.007 0.004

fE:CyelinD1: 20 2 54 1 [, P=0.006; 20 3 521 2 k. P=0.000:Bax: 21 2 521 1 k,P=0.177; 20 3 54 2 th: P-0.007;Bcl- 2. 1 2 54 1 Ik,
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