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Novel histone deacetylase inhibitor SAHA induces the apoptosis of myeloma cells in vitro
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Abstract

BACKGROUND: SAHA is a new kind of histone deacetylase inhibitors (HDACI), the research about the effect of HDACI on
myemola cells is rare, and the molecular mechanism of its induction of apoptosis is still poorly understood.

OBJECTIVE: To investigate the effects of SAHA on proliferation and apoptosis of multiple myeloma cell line U266 cells in vitro and
its possible mechanism.

METHODS: The proliferation of U266 cells was measured by trypan blue exclusion method and colorimetric tetrazolium; the
AlllexinV and PI staining was used to detect the apoptosis rates of U266 cells by flow cytometry, and the apoptotic morphological
change was observed with Hoechst33342 staining; the expression of cell signaling proteins Ras/Raf /Mek /Erk were detected by
Western-blot analysis.

RESULTS AND CONCLUSION: The trypan blue exclusion method and colorimetric tetrazolium showed that SAHA could inhibit
the proliferation rate of U266 cells and in a time-dose dependent manner. After treated with 0.5, 2 and 4 ymol/L SAHA for 48 hours,
the apoptosis of U266 cells were (17.61+1.30)%, (41.13+£3.80)% and (74.01+4.39)% respectively detected by flow cytometry, and
in a dose dependent manner (P < 0.05). Distinct morphology changes between SAHA-treated group and control group were
observed through fluorescence microscope by Hoechst 33342 staining; cell apoptosis such as karyopyknosis and nuclear
fragmentation were significant in SAHA-treated group while in control group such changes were not obvious. The Western blot
analysis showed that the phosphorylation of Raf-1 and its downstream ERK kinases were inhibited obviously after treated with
SAHA and remarkable down-regulated when treated with the agent for 48 hours. SAHA can inhibit the proliferation of multiple
myeloma cell line U266 cells and induce their apoptosis, the intercept of the signal pathway Ras/Raf /Mek /Erk is one of the
underlying mechanism.

Yu T, Zhang P, Lu QY, Liu YM. Novel histone deacetylase inhibitor SAHA induces the apoptosis of myeloma cells in vitro.
Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(6): 1062-1066. [http://www.crter.cn  http://en.zglckf.com]
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ISAHALL FEU26641 48 h, WE4lffl, HIPBSHE2IK,
JA1 mL Hoechst333424¢i#, 37 ‘C 4k4L% & 30 min,
B0 Ja HPBSUE2K, il A TPBSH, HUOLE
BT NSRRI A

Western Bloti#&MEAFiE: W IEHEFEHIU26641
JiI F14:2 umol/L SAHAKL 324, 48 hifjU2664H i, Hit4
MBI AN, N2 FE R T RS M, R AT,
VK Z4%5~10 min, 15 000 r/min 4 “CZ5.0:10 min. #H
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Table 1 Inhibitory effect of SAHA on the growth of U266 cells
(Trypanblue exclusion assay) (xs, n=3, x107L™")

Time Normal 0.5 umol/L 1 pmol/L 2 pmol/L 4 ymol/L
(d) control group SAHA group SAHA group SAHA group SAHA group

14.33+0.38 11.50+0.43 13.17+1.38 7.92+2.25° 8.67+1.42°
24.17+6.90 13.25+2.14 10.00+2.65° 8.50+1.95° 2.25+0.00°
56.38+2.26 26.75+7.28° 21.50+2.50° 7.00+1.32° 1.88+1.30°
114.75+12.28 28.50+8.11° 21.25+5.04° 10.75+1.21° 1.62+1.85"
127.46+7.64 36.88+5.96° 27.75+2.46° 8.50+2.26° 0.88+0.78°

a s wWwN =

P < 0.01, °P < 0.005, vs. normal control group. Inspection standard was
0.0125
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—=— 0.5 ymol/L SAHA group
—— 1 pmol/L SAHA group
—%— 2 pmol/L SAHA group
—&— 4 pmol/L SAHA group
—&— Normal control group

1401
1201
100

Cell density (x107/L)

Time (d)

P < 0.01, °P < 0.005, vs. normal control group

Figure 1 Growth curve of U266 cells under the effect of SAHA
1 SAHA 1EHIT U266 41 i i A1 iih £k

JUPET %, 59N, BB IR Y (0~4 pmol/L)
SAHAIF T U266 it (198 7% Bt 5 SAHAMR & (1384 iy
wan, ZESHA REMEE X (P <0.01).

MTTE M B mpmisaime =, %2, FH2,

%2 SAHA X U266 4 A= K i diklfE i (MTT i)
Table 2 Inhibitory effect of SAHA on the growth of U266 cells
(MTT assay) (n=6)

Asro (x25) Proliferation rate
Group oo (%)

11.36% 0B2: 7.73%

FL3 -FI

T
FL1 FITC

10 100
FL1 FITC
a: Control group b: 0.5 ymol/L SAHA group

Gate R1 |
QB1: 08T% | 082:13.Ml

- 0 10
FL1 FITC FL1 FITC

c: 2 ymol/L SAHA group d: 4 ymol/L SAHA group

Figure 3 Flow cytometry graph of U266 cells under the effect
of SAHA at different concentrations

3 ANFKEZ SAHA {1 T U266 it 41 &

24 h 48 h 24h 48h

Blank control 0.081 5+0.003 8 0.102 7+0.0056 100.00 100.00
0.5 pmol/L SAHA 0.075 8+0.004 1 0.096 2+0.004 1 89.84 89.74
1 umol/L SAHA  0.075 7+0.003 6 0.086 0+0.007 7° 89.45 73.68
2 pmol/L SAHA  0.073 7+0.004 2° 0.085 0£0.010 7° 84.77 72.11
4 umol/L SAHA  0.068 0+0.005 6° 0.070 1+0.010 9° 71.48 48.68

®P < 0.005, °P < 0.001, vs. blank control group. Inspection standard was
0.0125

H24h
120 O48h
5 _ 100
EES
©
ce
S
g3 60
£8
5S 40
& 20
0 L L L L
Blank 0.5 1 2 4
control

Concentration of SAHA (umol/L)

Figure 2 Effect of SAHA on the proliferation rate of U266 cells
2 SAHA X U266 4t Jfa b5 2 1) 5

* 3 AW SAHA 1E T U266 41 ff I T 1 4 5
Table 3 Apoptotic rate of U266 cells under the effect of SAHA

at different concentrations (n=3, %)
Group Apoptotic rate
Control 16.07+1.11
0.5 pymol/L SAHA 17.61+1.30°
2 pmol/L SAHA 43.13+3.80°
4 ymol/L SAHA 74.01+4.39°

2P < 0.005, °P < 0.001, vs. control group. Inspection standard was 0.012 5

AN TF) VA SAHARS U266 21 it 1% 5 A7 #0645 11, i
IR FH 5 R 50 E OO 2R, RS AHAVK FE 38 ik
P IR AE G, U266 20 i 38 5E 0 1 248
2.2 SAHAxTU266% it T ¢ %A

AnnexinV/PIRUAR:% R AR EAAT: WIK3, 4
S EXP

U26641 il 2 SAHATE 48 hJ, R X4 Ao 41
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Concentration of SAHA (umol/L)
3P < 0.005, °P < 0.001, vs. control group. Inspection standard was 0.012 5

Figure 4 Apoptotic rate of U266 cells under the effect of SAHA
at different concentrations
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a: Control group b: 2 pmol/L SAHA group

c: 4 ymol/L SAHA group

Figure 5 Morphological changes of U266 cells under the effect
of SAHA (Hoches staining fluorescence microscope,
x400)

5 SAHA T U266 4 i J5 4h i JE A 11 25 4% (Hochest
P96 L IEE, *x400)

PA4/A2MAPK {5 5 3t it BELIWT 5 A1 3 40 g 9 1~ v e 5 22
1A .

3 Wit
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R AT, BIAS BT 2 SAHALLFE48 h
JA V266401, 41 MBS A FRE 40 4E, AT,
Mgk di . A TRAE . RIS, SRR, I
FTAMAS

2.3 SAHAxTU266m ez 5 & & kA e %m  WIK6.

Internal reference

Control 24 h 48 h

Figure 6 Effect of SAHA on the expression of U266 cell
signaling protein
Kl 6 SAHA Xf U266 4 Jiuf55 & [ RIE K%

Klegi REW, RN EZWRESE R
Ras/Raf/Mek/Erk(p44/42MAPK) 4 BHLIT, %3 4 Rafiik
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P44/42MAPKI(E 5 Tl #7125 W04 Y J5 24 DR B34
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ISSN 1673-8225 CN 21-1581/R  CODEN: ZLKHAH
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Ras/Raf/MEK/ERKi % 5 [ 4 S5 5E 1) 0% ZR 5 A
Y T R FIRas A/NGEE ;. Raf IMAPKKK
&Ser/Thriz A% :; ERKHIEF(MEK) MAPKKH MEK1
FIMEK2 W3, & T 20 1 8 E R 5 1 B A T
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signal regulated kinase, ERK)/ MAPK/&—#Ser/Thrik
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