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W OE.HH R RARETAFE S @k SGC-7901/VCR @ e # 8 45R, FiE  MTT %4 al SGC-7901/VCR
5t VCR #4525 35 40 MTT %4 ) 5 % 8% 2k 2F SGC-7901 A= SGC-7901/VCR #m it 35 58 44 49 ) 75 /A F= 2 VCR @t 25 3% 45 69 2 £ 5 A
X fm R AR K] R 2R S e AR TR 4E L ¥ SGC-7901/VCR 29 Al VCR B2 4 & X B2 42 48 h & M K0 8 = % 4 £
B ;1 Western blot #i & R BR AL EEEG RGO REAKF .23 A RRKZ0,0.5,1.0,2.0 mmol/L) & AR E HAEA T 48 h
K F — % & (1 mmo /1 YVEA 12,2448 h & .4 m SGC-7901/VCR %m e & TEAL 4% & 3(AcH3) R & KT 2t & X 8k 3% AT 2069
A EREBEARH BTN, R S5 FKRemie SGC-7901 Aak, @t 25 an e SGC-7901/VCR 4 VCR & E @t 25 , & 25 35 H A 36. 0(P<<
0.05) ;% AR 2 #L SGC-7901 F= it 25 2m fe SGC-7901/VCR 2 7 % B8 3 e BB AR, =& 69 1Cs0 2+ L4 F FE L (P>0.05), &
KB 35 VCR B A 4k i 4 SGC-7901/VCR @ fa st VCR #) w25 0%, ;r’rieﬁ;bu ém)aaéwé] = (P<C0.05); /3 /% B2 £ 48 3% Am SGC-7901/
VCR @@/, AcH3 #9 &35 , B A AR E A ut B4R HitE, i AXRETEAIFIF@ORA TG MAR G LK #H# SGC-7901/
VCR % Jig 84 wf 25 1
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Reversal effect of valproate on drug resistance in gastric cancer cell line SGC-7901/VCR"
Miao Xiaobo , Liu Qiuzhen ,Yao Kaitai , Xiao Guanghui®
(Cancer Research Institution of Southern Medical University ,Guangzhou,Guangdong 510515,China)
Abstract ;: Objective
Methods The reversal effect of valproate on VCR resistance of SGC-7901/VCR was analyzed by MTT assay. Cells were treated

To explore the reversal effect of valproate on drug resistance of gastric cancer cell line SGC-7901/VCR.

with VCR and valproate for 48 hours, followed by measurement of cell survival rates. The apoptosis rates of SGC-7901/VCR cells
were detected by FACS, cells were treated with VCR in combination with valproate for 48 hours followed by apoptosis assay with
Annexin V staining. To detect the effect of valproate on the expression levels of AcH3,SGC-7901/VCR cells were treated with in-
creasing concentrations(0,0.5,1. 0 and 2. 0 mmol/L) of valproate for 48 hours,or with 1 mmol/L valproate for 12,24 or 48 hours.,
the expression levels of AcH3 were assayed by Western blot. Results Compared with the parental cell line SGC-7901, the drug re-
sistance cell line SGC-7901/VCR was highly resistant to VCR,and the resistance index was 36. 0(P<C0. 05). The parental cell line
SGC-7901 and the drug resistance cell line SGC-7901/VCR were almost equally sensitive to valproate with similar IC;, values(P>
0. 05). Importantly,combinational use of VCR and valproate resulted in reversal of VCR resistance and induced apoptosis of SGC-
7901/VCR cells(P<C0. 05). Furthermore, treatment with valproate increased expression levels of AcH3 in SGC-7901/VCR cells in
a time and dosage dependent manner. Conclusion Valproate can reverse VCR resistance of SGC-7901/VCR through inducing apop-
tosis and increasing the expression of AcH3.
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s e kA 23 A R T 3 A 0 R A AR SR R RS B
PRI o O R A A 0 I 88 24 90 £ I DR 52 6 IE A HE AT . AR

SIS 2 — . AR BRI A o S R ek Ak
I7 5 AR TP 8 £ 245 T 25 7 (multidrug resistance, MDR)™T,
2 2y 24 1 2 i T b R A ok — B 2505 L Ak T 2 A
LA AS ) A PRI 45 S5 00 A 0 9 24 7 A T 2 e B 4
HROA AT R UL S i 5 BRI EE A . B, SRR
Wi MDR (9 25 %) i oy B 98 BF 58 /9 A 5. 9 R #h (Val-
proate) & —F &L 5E g U7 B2 . B AT 7E G K LB/ — 2
KRS B AL BRIEH N IR B A MR AEA L
Bt {7 Chistone deacetylase, HDAC) 9 /g Y, 3 25 41 441 7 9k
PR AR 1 25 2T A Tl 40 11 50 o o — ol 28 EL AT R0 B b R 24
Y R AL 2H A 1 IR L O R PR SR L A A A

x  EETIB :EFKELIERT I KRR (973 1K1, 2010CB529400) ,

ST HERE SGC-7901 Fl SGC-7901/ VCR 4l i A g 52386 % 42 , W

SN X R R 0T T 245 20 s SGC-7901/ VCR it 24 14 1) 306 %% VE 7

RV HALH]

1 #R5HE

1.1 Zifussse AN B MM bk SGC-7901 K it 24 #k SGC-

7901/ VCR Hy Hhpg 27 U B 27 56 41 f v o0 32 448 % 400 e 3 A
SHE/HEEER 100 U/mL & /885 Z M 10% 54 M4 i RPMI-

1640 $; 35 76 37 C,5% CO, 18 155 5248 % M 54 F ¥

IR B3 K 1K

1.2 FERAMZGY B IMmE . RRPMI-1640 8 37 .75/

5555 % (Gibeo) s MTT(Sigma) ; — 1 E il (DMSO., Sigma) ; K &
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H R (VCRLIEYITT SR 2501 5 79 1% R #1 (Chalbiochem) ; Annexin
V-FITC/PT 20 g 8 v K M3 R & LIS A ) s St S W fb 4l 2B
1 3 (acetylated histone H3, AcH3) 77 & Hii {& | B-Actin Hi /&
(Santa Cruz) ,

1.3 MTT &40 SGC-7901 & SGC-7901/VCR 41 ffii % VCR
KR R ERER M BURE UL 5 000 440 045 R T 96 LK 37
M, LB 100 pL, AL 3 FL . R BF i5228 1 % R 00 15 3%
3,4 Bl A VCROA& BE A 24 10.000,5. 000,2. 500, 1. 250,
0.625,0. 320,0. 160 il 0. 000 pmol/L) B N 1% B £h (W Ji 46 i
4 32.0.16.0.,8.0.,4.0.2.0.,1.0,0.5 F1 0. 0 mmol/L) %37 48
h G GFLIA 5 mg/mL i MTT 20 uL.37 CHkLEREF; 4 h )5
Lk B AR N IR FEAL TS SR I A Z B E B (DMSO) 150
pL, B IRIEE 10 min, IR % €598 % 10 min, i 45 5 ) 50 50 0%
fife  LAZS X BRAL IR I 5 OD {8, 2 il it 2 2k . 1C, B
3T SGC-7901 HI SGC-7901/VCR 4l %} VCR & 15 1% R £k 11
1Cs » I VT BT 24 46 250, X e — 25 W0 19 RI=1f 25 4l ffd 1Cs, /5 4
A 1Cs0 o

1.4 TR 50T 25 40 il SGC-7901/VCR iy VCR 430 5% 4
FH A B0 R R T 96 A B SR AL AL 5 000 N4
M .37 C.5%CO, BEFRAM IR, Frdll ML 58 4 WG RE S A 24540 .
MTT 460 P 10 R 2 % it 245 41 e SGC-7901/VCR ffif VCR 1y
WikEwE, VCR 3 8 A~ 25886, 43 3 4 10. 000,5. 000,2., 500,
1. 250,0. 625.,0. 320,0. 160 F1 0. 000 pemol/L; 3 /% iR 4 % 3 1
29 BRRE L/ A 1.0,0.5 A1 0.0 mmol/L, i 3 A~5C80 4 .
(1)VCR;(2)0. 5 mmol/L + VCR;(3)1.0 mmol/L + VCR,
IMAZI W ak 22 85 5% 48 h 5. B LI A 5 mg/mL i MTT 20
pl 37 CAREEHE SR 4 h & R3O FEAL B IR 2 A
ZHITE A (DMSO) 150 pL, i #FF 10 min, R %R %
10 min, i 45 &4 78 4 v i, LA 25 R BRFL IR & 2 OD {8,
2 2l 2. L2 2 41 i SGC-7901/VCR X VCR #Y i
PR T 5 TGS, A3 e 48 B0 i % 48 B = {8 306 %% 25 ) i
1Cs, /i H 25 )5 1C50) .

1.5 5 =X 408 AR K I 40 B 0 T oA oA K B SGC-
7901/ VCR 4l , I8 Ak T80 AR, 37 C 5% CO, 55 374 Hh 85
IR PEIEFR 12 h 41 58 4 W BE J5 . F AT AN [ A B COR AR B
1.0 pmol/L VCR 4F P4 .0. 5 mmol/L KR LA BEZH . 1. 0
mmol/L N KR AL B2 (1. 0 pmol/L VCR + 0.5 mmol/L
PIRER £ AL #ZH A1 1 pmol/L VCR + 1. 0 mmol/L 75 & 2 £k
REIRAL) 2 VE T 48 h )5 WA T A 4 A CRL R TR T B 1
YR J5 T E . IR 4 Mk BE Dy 12X 10° /mL. SGC-7901/VCR
20 it A Ak B AL 4331152 25 o6 RS R A TR A4S LR 2 Ak
2B T T A . PR TR I R A LR 100 L, A
FITC-Annexin V fl P14 5 pL J5 F AL T 30 min, HH
5E %5 »D-Hanks P69 2 ¥ J5 D-hanks E &, - BD 2 i FAC-
SAria 75 32X 4H M S0 I 40 A IR T O TR S R0 T % (R
AT HEmET.

1.6 Westernblot SZI 4l SGC-7901/VCR 40 i v 2, ik 1k 41
HH AcH3 £k AR BOCE A 48 M SGC-7901 FIfit 25 41
Jfi SGC-7901/VCR /Yy S8 F 46 I P9 20 Jitg b AcH3 /Yy ik 22
St kTR A ¥ BE (0. 0,0. 5.1, 0 8 2. 0 mmol/L) iy 7 % iz
ERAVEH T SGC-7901/VCR 4 fifg 48 h =% [6] — ¥ J& (1 mmol/L)
fEFS 12.24 .48 hJ5 K0 79 2 46 H 5% . AcH3 Rk iy AL .
T AR TR R R AcH3 [ RR S L 4 Bl B Oy (R AR B
1.0 pmol/L VCR,1. 0 mmol/L LAl 1. 0 pmol/L VCR
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+ 1.0 mmol/L P ZEREL) AL 3 SGC-7901/VCR 4 it 48 h )5 »
oI A i b AcHS By ik . SRIAYE B 4 BCA B € 5 1k
JEJE A AR T SDS-PAGE ¥ B #E 47 Hy Uk 43 55, S i,
B LR EHRRES & AcH3 s BB R F1 HRP A7 ic (19 — 4t .
% ECL %5t Solution A 1 Solution B 4% 1 : 1 K #IIR 4,
Bio-Rad 7} & molecular Imager ChemiDocTM XRS+ {14 R 4
ToRERGE L.
1.7 Siit=ab3 B SR B SPSS13. 0 #4740 47 , 11 2 % ok
PL T s RoR L PIREA L BOR I SEAEAS ¢ 46 5 43 A7 5 One-way
ANOVA L %5 [7] — 40 i A [5] Ak B2 1) 22 57 5 195 4 RS ) 25 4 4k
T R T A SR U AT A et O 22 40 A, B P<Z0. 05 S 22
Ao .
2 &% ES
2.1 SGC-7901 K SGC-7901/VCR 41 i %} VCR J N % 2 b
RIEURPE 5 R4 SGC-7901 AH HL . it 25 40 g SGC-7901
%t VCR A i 2%, 1G5, 43 %1 25 (0. 073 £ 0. 020) pmol/L #i
(2.53040. 287) ymol/L, W # 2 F B H H il ¥ 8 L (1= —
14.793,P=0. 004) , it 2 5 %A 36. 0, 1fii SGC-7901 FI SGC-
7901/ VCR 4fi g X+ N K R #h 19 1Cs 43 51 b 3. 681 £ 0. 889
mmol/L 1 3. 31340. 511 mmol/L, % # Z [ 22 % T4 i1 &
X (t=0.621, P=0. 568), iX & B SGC-7901 f1 SGC-7901/
VCR X P9 G RR 6 1 SRR SEAS A [R) . AR A0 T 00 2 66 410+ 4 i
a5 Al 28 VT A, SRR SR 7E 0. 5 mmol/L A1 1 mmol/L i}, %}
SGC-7901 FI SGC-7901/VCR £ i i) 4 i 4 FF1 468 55 » 20 W 47 1
RKTF 6020, YL HE PR HS AT 5% 6 5 330 1 A vk B2 A Oy 3
i 25 B A 2y A R R L LR 1

*®1 MTT Eb %8 SGC-7901 #1 SGC-7901/VCR 40 i iy

i #9811 (£ s,n=3)

ICS‘]

IS

VCR(pmoL) P IR (mmol /L)
SGC-7901 0.07340. 020 3.68140. 889
SGC-7901/VCR 2. 5300, 287 3.313+0.511
! —14.793 0.621
P 0. 004 0.568
i 24 45 %4 36.0 1.0

2.2 WIRERER X SGC-7901/VCR 4l i fif VCR 336 %5 7

5 SGC-7901 41 Jifi # H » SGC-7901/VCR 4ii g %+ VCR 1Y it 24
8L N 36,0, SR T KT IR R 6 T 24 41 i i VCR 3 %%
YER RO KRR 5 VCR B L 7€ 0. 5 mmol/L 5(1.0
mmol/L 5 % /R #h 7778 1 24 F . SGC-7901/VCR 4 Jfii % VCR
B AR P W S 1 0L TCs, fiT (2. 43340, 208) pmol /L 43 B B
(0.850+0. 132) pmol/L F1(0. 43340, 104) pmol/L, H K & 7N
TR TR R VR B 1 b 30 B A T B i L A% A B[R] 2% 53 e 2
M(F=139.826,P=0.000), ¥ 445504 %k 2. 86 1 5. 62, I
=2,

2.3 HIREREES VCR BA T8 i SGC-7901/VCR 41 it i #4
ToE O TR P R AR ER B A SR A VCR A S 6k 48 At o
TR A T 25 41 SGC-7901/ VCR R ik ik 47 6 kb B, 43
A AALEE 1.0 pmol/L VCR 4B, 0. 5 mmol/L 1Y &R £ 4b
Bl 0 mmol/L N &2 £ 4 #. 1. 0 pmol/LVCR + 0. 5
mmol/ LN R AR B AT 1. 0 pmol/L VCR+0. 5 mmol/L H K
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FRERALFL . 48 h Ji5 Uit =X 20 i A A6 00 20 fif 04 o 2 2R s g T R
Sr AR (3. 60040, 552) %, (11. 600+ 2. 193) %, (12. 133 &+
2.103) % . (17.967£2.616) % ,(32. 72, 685) % Fl (41. 900 £
3.659)%. F& 1.0 pmol/L VCR AP 5 0. 5 mmol/L 75 %%
AL IR 2 A2 TG A R L (P>>0. 05) 4, HoA 4 41 2 [H]
B2 S A B it 2 8 L (P<0.05), ME5REBUIHN KRS
VCR 5. ] A2 3 40 i i) 0 T o HLIX R0 R B A o 3 A8 1 L L
K’ 2,
x2 AKX B E X SGC-7901/VCR 40 B if 25 14 49
BEEM (n=3)

2y 1Cso Gs,pmol /L) 2840 Wi Fa%k
VCR 2. 433+0. 208 36. 00 —
VCR0. 5 mmol/ L 75k ER 0. 8500, 132 11. 60 2.86
VCR+1. 0 mmol/ L N GERER 0.43340. 104 5. 61 5. 62
F 139. 826 — —
P 0. 000 - —
50 -
* ok
40 -
EE 3
<30 -
B »
+H a9 4
= * *
10
0

A RAEFL:B: 1.0 pmol/L VCR;C:0. 5 mmol/L X% :D:1. 0
mmol/L I EREE; E: 1. 0 pmol/L VCR+ 0. 5mmol/L P4 &2 4k ; F:
1.0 pmol/L VCR+1. 0 mmol/L N & EL . * : P<<0.05; * * . P<<0.01,
5 A W,

B2 TAKXEHS VCREAX SGC-7901/VCR 4
BTHEMm(n=3)

VORI pmol/L) - + Bt
SGC-7901 SGC-7901/VCR AIKBREL . R + +
2 (mmo /L)
AcH3 o
— s —_—
P e BA e ———
A -
-4 £
AKERE (h) TKERE (omo | /L)
0 - T 0 05 1 2
AcH3 -" AcH3 — —
IV P R—— e L L
g D

3 AIXER S SGC-7901/VCR A A A F B Ky 15 i

2.4 TNRERER W SGC-7901/VCR 4l i 25 AL 4 West-
ern blot S2IG 45 B BoR . 5N SGC-7901 41 He . it 24 41 ity
SGC-7901/VCR ) AcH3 i) 3 5 B AL (B 3A)., R A4b#H .1
pmol/LVCR, 1. 0 mmol/L W Al 1 pmol/L VCR + 1.0
mmol/L 7 % R £k 25 4 Fh &b ¥ 5 SGC-7901/VCR 41 i
AcH3 i 25 R B/ . SRMFEAAM L . 1. 0 mmol/L 77 R £k
A1 1.0 pmol/L VCR+1.0 mmol/L N KB EE AL Hl4H AcHS3 3
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KBTI L0 1.0 pmol/L VCR 4 ¥4H T8 46 (& 3B) . X
Vi W] 79 [ 2 h 8 % 38 i SGC-7901/VCR 4 g i AcH3 By 3
. FI0.5.1.0 5 2. 0 mmol/L T4 % iR £k 4% Bl kb # SGC-7901/
VCR 4l 48 h J5 . AcH3 [f) = ik 8 [l 25 ) Wk 5 19 b 7 T 28 o
B (E 3C) s A TR —# B (1. 0 mmol/L) i P 1% R 36 4b ¥ SGC-
7901/VCR 40/ 12,24 .48 h J5 & BH . B Ab ¥ B 8] 19 ZE 1 . AcH3
B 1k B g T 3 B (1B 3D . 3 Uk A P SR R 4 i AcH3 B
235 FL A e A0 B [ A f

3 it it

FE AR R VA 7 B2 op L MDR € B R 5% T Ak 97 2805 Fi T
WHUGMEZEEERY . {1970 4F Bieder 4 27 ¥k I 32 MDR
LI X MDR JE L 9 0F 58 35 8 AE 7 . 00 4t e o A6 97 25
W) 7= A T 2 M SR A T R DAY 2 R L A I R T T A e 1Y
HERE L pl TR AN M & A= MDR B PL 4 4 TR I e 4R
FAEL (1) T 247 4 Rl 4SS 780 2 figp o [ RO I B AR 1) 25 1R AR WIF 5 1 4
It 25 41 Ml SGC-7901/VCR 5 3 1t 41 il SGC-7901 48 [k %}
VCR fLy7 25 Y3578 Beomit 250 L i 25 5 4 1k 36. 0, & WF o 3
BRI 25 BB . Kim DY st A 2 B E A g
HDAC1 mRNA F1#E F i £ 35 . X EUE HimAghdiE m L
QTR AT (¥ 32 R4 T AL 2R A R KR B R AR . SR
il SGC-7901 5t 25 41 e SGC-7901/ VCR 41 i £F 2 5 % 41 g
F LA R A PR U T DA e R e A0 A Sy T R
it 245 A W58 X 4 .

2 1 B o A A TR AR S H R S A 1 AL
AT LLsE I DNA 5% 3 2 5 W44 . 4% DNA [
SR A R Rk R A R, AR
18 2R A AR S by 9 2l ok phe s BV 28 11 2 Tk % 7% il (his-
tone acetyltransferase, HAT) Fl 41 & [ it Z B % i Chistone
deacetylase, HDAC)Y™ | 3 19 25 ff %t 20 8 (9 2 B 1k 4 JH 3R 9
PR R A8 T S e e T 5 P B S R N A0 R 0 40 i 4 Ak
P8 T ) B B S S, AT S B4 Y A . HDACTSs fE 2 —
FH R AP AL A TR E AR 1 2 kAL O
FE DN B 5 5 S AT M 2R KA (R R R AR R T
B2 EhAE R — Fh 4 2 [ 2 2 B Ak A 3 1) 7] Chistone deacetylase
inhibitors, HDACIs) . 5 SAHA.TSA % HDACIs i [t. B A
PE B TR 35 2 1 4 55 458 0 0. ini B AR BF 9T & BN I
fiz £ %F SGC-7901 #1 SGC-7901/VCR 41 Ml i1y 1Cs, 4> 1 H
(3.68140.889)mmol/L F1(3.31340.511)mmol/L, —# 2 [A]
ZF TG L X FEW 5 SGC-7901 48 He , SGC-7901/VCR
o TR NG TR & 19 AR M A ) . AR BF SR 3% L 0. 5 mmol/L Al 1. 0
mmol/L PR B2 N I ek 5 VCR ¢ A 08 48 L 3 %% i
RO 45 R N R R R4 SGC-7901/VCR 4 g % VCR
U BB 88, 1Cs, | (2. 433 £ 0. 208) mol/L 4 B %
(0. 85040, 132) pmol/L 1 (0. 433+0. 104) pmol/ L, ¥ % 35 $&
A3k 2. 86 Fl 5. 62,

Keshelava %775 b 215 40 i 98 1) BF 5% v & B, ifid 24 40 i
LR R SRS Y 2 B B R, B S Bk AL R R as
RS, P HDAC f) 2 3 a4 IR 06 w38 i 22 24 Tif
2 210 35 5 AT 25 4 M U . S T B TR R S 0 i
2 (L A S5 T e A T Sk A A B R 245 A0 Bl v AcHSB 1Y
FIK G5 FIE ST 25 40 iy SGC-7901/VCR o AcHS3 (1 % ik &
B B AR RN M SGC-7901, KR sk 5 VCR Bt H
JE R 25 R BoR VCR ANBEH I AcH3 (g 33k, 1 15 1% 2 46 3%
T AcH3 223Kk WELAG e 8 B ()4 A 1 . 39 in 19 & Tk Ak 2 2R



EREF 20125 11 A% 41 5% 32 4

3o 22 g A 2 K M R A FG v o R A g R A 4 40 i
12U R A S A G I TN R R R VCR X S I =
0 248 B 30 T 1 AR AL L S5 5 I 5 SR AL BLZE A B L RO T TR R
B VCR Ab 3 20 At 35 0] 755 08 1L Lb 490 S5 A1, T 4 245 6 AT b Tl
2y Ml SGC-7901/ VCR 4 Md i i T 22 B @ 3 fn . [5 otk 79 I
ﬁfii’\ﬁi_ﬁﬂﬁ?‘]Z‘Zﬁﬁfhﬁ@iﬁﬁﬂﬂlﬁifﬁéﬂﬁﬁ(ﬁu AcH3) i 32
IR, BE T T — FR B AL AL B0 A R T e T 2

HFJIJJ’F%?H%DJ&‘Z‘M%@@}W%J FNFE 2P HEN T I R 552
S —ZRIBYT . U0 MS-275 At #1798 2% | belinostat, vorinostat, lif]
PU A 55 35 S R T AR B B R R L 1 Sy — R i R
i 7 1 ) S B R 259 . HDACE EL A B AT (9 1 DR 0L Aif 55
AR A g e rb g — Tl T T SRR A FH I )4 2 423
AR R 5 TR TR B At Ak T 2 W e X A 9 9T R0 i A
FH 8 2l H A5 2Ok B2 Ry B AL
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