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[ Abstract ]

tosis of human endometrial carcinoma KLE cell line. Methods: KLE cells were cultured in the presence of PTX, doxoru-

Objective: To investigate the effect of trichostatin A ( TSA ) and paclitaxel ( PTX ) on the growth and apop-

bicin, carboplatin, histone deacetylase inhibitor TSA or their combination. The growth curve was obtained by trypan-blue
exclusion assay and cell counting. Cell apoptosis was observed by Annexin V, Hoechst staining and perturbation of mito-
chondrial membrane potential. The protein expression of PARP, caspase-9 and tubulin acetylation was detected by West-
ern blotting. Results: Paclitaxel, doxorubicin, carboplatin, and TSA all significant inhibited the growth of KLE cells.
PTX and TSA both induced cell apoptosis; the combined treatment with TSA and PTX induced more severe apoptosis.
Western blotting and immunohistochemistry analysis demonstrated that TSA and PTX induced acetylation of tubulin, and a
combination of both resulted in more severe acetylation of tubulin. Conclusion: The synergy of TSA and PTX can greatly
inhibit the growth of KLE cells and induce their apoptosis.
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SR A e AP T 0 L AR EE( paclitaxel ,
PTX )2 —Flopr B (b g 254, 36 2858 o L i 1
PR bR A T AR R, IR AMIFAE S & B PTX
AR AMEAE T AEH . AL EHFE W
FELIE A A AR KLE , 38 2 1A Py 40 52560 W48 TSA 3k
PTX 51 F 5 P RS 5 4 A 08 12 1) 4 MR 25 22 R AIE
PHT ARG HE 22 1K 1 A8 1k DA B B8 e 1k 1 5
Wi, B EER T TSA F1 PTX X A5y P 9 40 i bk
KLE Zfi a3 58 AR T 5200

1 #REFE

1.1 =&KX 7

AT B IR E KLE 40k Rk 75 9 i
FERRIE ) A 32 E ATCC; R4 carboplatin, Carbo )
2% % kb 5 ( doxorubicin, Dox ), PTX | TSA | .70 | 4
( oxamflatin, Oxa )F1 HDAC 15#i13-1 W 5 £ H Sigma
AT IREEE I V( annexin V-FITC )2 JE 8 746 3,
& H 3% E BD A ] AT Caspase-9 Hl PARP
PR SERE DRI H Roche Al RATAMAE EH L
AL A REDTACRT FITC 3 ic P RUE  1 5 s fe
UM H € Sigma 2y A BRI 1L 1 B B R
P IgG W B Santa Cruz 23 Ao
1.2 Zhipshmpess 7 64 % vh

KLE 41 fid #k 5% 3% 7 &% 10% Jif 4 1l 7% . 100
pe/ml HE5E E 100 U/ml 5 % 2% (19 DMEM 15 5% i
UYL T 37°C 5% CO, 53R4T 597,48 h il
UK, A S R I B AR K TR T T AR AR, X
SPBUE R KLE 400020 1 x 10°/ml %5 J& 43 1) 4 b
T o6 FLEFFEM I, X453 1. 5 nmol/L
PTX .50 nmol/L Carbo 1 5 nmol/L Dox EAJh B BES
25 nmol/L TSA #bB, 5j & %5 X R, B4 vk B i
9 MPATAL,3 AN 1AL HE TR 4 d S IR A5 2 40, 4
HOEFE YR EE I, il A K 4R
1.3 TSA 5 PIX # 5 FT@lRBEFHRE

KLE 4ii/fd 3 51 PTX( 1.5 nmol/L ) &g ul 3k
4 TSA( 25 nmol/L )ALH  DGHE T WS ML 2= 1Y
AR
1.4 Annexin V 3 & %4 25 4 3+ KLE 28 i 8
8 3% vA)

KLE 4H 1.5 nmol/L PTX .50 nmol/L Carbo
F1'5 nmol/L Dox HAMEHK G 25 nmol/L TSA 4bHH 4
d AR AN ) b B ZH 20 0, PBS Bk 2 VG, 18 3% 41 i 25 13
51 x10%/ml, B 100 wl MM ERIMA S pl Annexin
V-FITC F15 pl AL 88, IR A, TR S =RFE
15 mino b 34 M ARG 0 200 B R 7%

1.5 Hoechst % & & 4m| 25 49 2t KLE %8 68 = &9
EAL)

KLE 40 g LA PTX (1.5 nmol/L ) 50 &% I &
TSA (25 nmol/L )AL 4 d, it £ A ] &b B 2H 24 i,
R BEFEW, A 0.5 ml BLAK PR GE [ 58 R, 152 10
min, 2 [EER,H PBS 87 0.9% NaCl 3% 2 K, 1K
3 min, fil A 40 wl Hoechst 33258 & (&, 4L 4 5
min. ZE W AREE , IO AR L (0o vk 40wl AR L 1Y
PR 200, TH R A R T
1.6 Annexin V & %40 Oxa. HDAC 7 4] #]-1
( HI-1 )#= PTX %} KLE 28 f8 = ¢9 % v

KLE #H £k A 100 nmol/L Oxa #1 200 nmol/L
HI-1 P EE 4 1. 5 nmol/L PTX 4034 24 h, =40
JHLASCAGE ) £ L ) 7R
1.7 %82 2 4 4K B ¥ 42 ( mitochondrial membrane
potential , MMP )| 2

HUTSA 5 PTX AbHsd i KLE 402, il £ A% 5
A2 BB, VR T A B 1 x 10° A4/ml, inA
Rhodaminel23 fifi £ W& {# 2 24 JF & 10 nmol/ml,
37 CHEOEHFE 60 min, PBS ¥k 2 ¥, Ui 2X 40 o {34
W LRAAR B A7 1 722 Ak, 2 648 B0 3RR Zeobr {4 JEE
HLAV
1.8 Western blotting %0 /4 =48 % & & % & ADP
¥R 4B (PARP ) ¥ b R A R & & B 9
( caspase-9 LE &S

WrgE 1 x 10° N4, PBS Uk 2 Wk, FH 2057 22
i VR B B 1 5, 2% 4% 1 75 ( Bradford 5 )
e B . SR SR ] 8% SDS 5
s T g 958 e T B PRLVK AT 43 2, SRS % & PVDF
JE |, % IR R % sh 3 TBST + 5% MRS U545 )2 h
J& L A BB A Caspase-9 F1 PARP (1) A 53 [ Bt 14
4 CHRH . FEM TV AR 5 Ak il R 5k
BB 1gG W& 2 h, 5 AL ZO0IEY) ECL
1T R ER
1.9 TSA 5 PTX i & & LBAL B AR E AL 2
# B AE A
1.9 .1 %% & @A LBt # Western blotting £ |
KLE 408 PTX (1.5 nmol/L ) Bl s Bk & TSA
(25 nmol/L )ALHE 24 h Ji5, & F Rl kA I £ Mtk
WU A FRIE , 5 ik R T AR OCEE A A, —Pt
HJ RPN T A LB e R
1.9.2 ERERMEEZNEMERENE KI5
A KA KLE 400 L4 1 x 10°/ml %5 B 3 53R T 96
FLIEFE MR b, A 20 20 B S sl B & i AL TSA (125
nmol/L )l PTX( 1.5 nmol/L )#E A 12 h, PBS ¥ 2
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K, =20 °C W HHFEEREE 10 min, —20 °C B,
PBS 7Kk 30 min. 4HAEH FITC Frid PR B A
PATTREY AR ZE IR E 60 min, DAPI (4,6-B¢pk-2-5
FLng g AR IR AR ) Y IR AR AR .
1.10 %itsa s

B x x5 Fon, PILLR)ELEAS B LA « K
B, W FH SPSS13 B AL . 8 A P AT it ) 4045 B d
B 220 Bridh AT 24l AR s L . P <0.05 &
NAEA G2

2.1 TSA Fetmhg 0k 2h 3t KLE 40 j6 38 78 0 47 )
YR

KLE 4115351 F PTX (1.5 nmol/L ) Carbo ( 50
nmol/L ). Dox( 5 nmol/L ) B it 5% BX & TSA (25
nmol/L A 4 d, #¥E 3 A FA7 52504 i 40 e A=
phigk . 4559 878, PTX . Carbo . Dox Fl TSA B 1 F
sf 287 ] 4000 i ok 928 &40 i 384 5, PTX | Carbo , Dox 11 TSA
156G I B X KLE 248 40 il 7 T 58, {H TSA 5
PTX A s 1 U R FIC I 1)

2 #F R
2500 - C
A B
2500 O—Control sp00:} —OTanlil
mTSA - 2500 —O—Control —ETSA
o 200 = 4 W TsA Fa A—Do
= —A—PTX = 2000 = 1500 .
X 1500 @ TSAPTX T 4 A—=Carko X @ T5A+Dox
g 060 #x 1500 @ TSACarbo Z 1ooo f
o tn = &
] = ooo o
5 :::g S ~ so0 f
N 00
0 0 0 i i i
: . E & 8 ! 34 s I 23 4 5
Time (v/'d) Time (vd)

Time (v/d)

1 TSA FaJLFEHRE S 425 W EE B3 KLE g mp i HER

Fig. 1

Inhibitory effects of TSA and cytotoxic drugs on KLE cells proliferation

A: TSA + PTX; B: TSA + Carbo; C: TSA + Dox

2.2 TSA 5 PIXHFFT@leBEFea®

KLE 20 i 43 5 F PTX B sl B & TSA Ab B,
53X A EL, TSA AbHLS 4 M AR K, IF 2 K5I
510 PTX AP (A AE KIF R 2B . TSA 5
PTX I 7 FH 18 200 B 155 % 9 i) D0 380580 07 ST 40
TSA 5 PTX AbH 5 ) 40 A 35 25 W h 35 mT 0 41 it 235
FEREAR AR I SEAN A K 2).
2.3 TSA FIZHMEEEPEZS Y% KLE 4 M08 1252 i i)
Annexin V 4t o460 25

PTX . Carbo . Dox 1 TSA P71 F B ¥4 m] 355 5
Ji9ga 240 JfL Y T, PTX . Carbo . Dox 1 TSA H5¢-45 17 FH if
Al E—E A T-( P <0.05 ), TSA 5 PTX Bt
FHOMRIVE F fcds , AR T 2R3k 50%( [&13 ),
2.4 TSA #= PTX #f KLE %8 #78 = % & #9 Hoechst
& xm R

AT 50 R 25 ) % KLE 40 it 40 i 98 =
F 52 W, i 988 20 L TSA L PTX H1 TSA B¢ 4 PTX
S AL B, Hoechst 3 €8 32 W %% ¥k 48 A1 B 24 B9 20
M %, JC 259 1E B KLE 40 88 A9 7 177
2.8% ,TSA F1 PTX 1EFJ5 40 M i 98 12 3 43 51 R
8% M 12% , TSA 1 PTX It A0 B i 4, i T %
K25%( Kl 4),

2 TSA 5 PTX FS THMMEFHHI( x400 )
Fig. 2 Morphological change of cells induced
by TSA and PTX( x400 )

A:Control; B:TSA; C:PTX; D:TSA + PTX
Compared with control, many TSA-treated cells became
enlarged or formed long digitiform processes. Paclitaxel-treated
cells became polygonal and enlarged; floating dead cells can be
seen in cultures with TSA or paclitaxel. Reduced cell density and
a marked increase of floating dead cells were observed in

cultures treated with both TSA and paclitaxel
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Fig. 3 Influence of TSA and cytotoxic

40

Apoptotic rate (%)

+ISA

Control D -
P1 .\'_:
IJu\_:u

PIX
Dox+HSA

CarboHSA |'

agents on KLE cells apoptosis

El 4 Hoechst % TSA #1 PTX
Xt KLE ZHREA T H R0 x 400 )
Fig.4 Apoptosis of KLE cells treated with TSA
and PTX detected by Hoechst staining( x400 )
A:Control; B:TSA; C:PTX; D:TSA + PTX

Cell nuclei were visualized by Hoechst staining. The condensed
and fragmented nuclei were counted. The strongest effect

was observed in cells treated with TSA + PTX

2.5 Oxa.HI-1 #= PTX B -5 KLE 20 A4 8 =
KLE 4tk H 55 40 0 Fp 20 2 (2 & e AL g D
#1575 Oxa ( 100 nmol/L )A1 HI-1 ( 200 nmol/L )43 5l
5 PTIX( 1.5 nmol/L ) Hih sl B & AL ¥ 24 h, [ H
Annexin V 4RGN i 7R B0 0 FH PTX 5% Oxa 4f1 g
PATR5 A 15.8 £0.55 )% .(12.2 +0.21 )%,
PIE A M TR (46,8 2. 62 )% . FAJI
I PTX ¢ HI-L 4 fE 98 = % 2 5 b (16.5 =

0.84)% (9.5 +0.79 )% , Hi E B AN =% A
(38.2 +1.94)% ,0xa F1 HI-1 5 PTX B B A B
FIFEH . oA 3 Fhal L S BRI 157 5 PTX
FIEE T B EIE AT, L TSA 5 PTX 4 B ) V6 FH i
5

2.6 TSA F= PTX 4F A 3t KLE 48 At & b AR B o, 4
EAL]

TSA 1 PTX 0] 145 KLE 40 il £& ki A, 5 5
KLE 4 i 2 R A B e A7 9358 43 2%, LT 2k i A
SRR 7.3% 5.0% ,SXT AL L 1.4% ) ERH
it U( P <0.05 ), PTX BEA TSA AbFRJ5 Y 40
JHrF R DL 2R € A R R R R EE( 17. 2% ) B 3
HmC P <0.05).

2.7 TSA #= PTX # A #F KLE % 4 PARP #»
Caspase-9 F ik 69 %%

8 PTX B ol Bk 4 TSA Ab 3 KLE 41 iy 24
h, Z5 R B R B — 25 W B D S UL A5 PARP
Caspase-9 HI%4f# . 4 TSA 5 PTX B4& 0 FH, PARP
1 Caspase-9 1124 fig W] 3¢5 fin( &1 5 ).

PARP
I 2 3 4 M(=10%)

-,
85
R — — — |-

Caspase-9
1 2 3 4 M (>10%)

-~
' 85
A M. - e ﬁ-ElClil]

B 5 TSA # PTX %} KLE 4 PARP

F Caspase-9 FixHIZ M
Fig. 5 Influence of PTX and TSA on PARP and
Caspase-9 expression in KLE cells
1 :Control;2 :PTX;3 :TSA;4— :PTX +TSA

2.8 TSA 5 PTX M 8 B S BEAk M U8 A M
(R RIE

KLE 4fi Jifg i F§ PTX ( 1.5 nmol/L ) ¥/ Bk &
TSA (25 nmol/L )AL E 24 h, Western blotting ¥ i
7 PTX FI TSA A58 8 11 S BEAL, B0 G 25 f5
LA TS 8 A R IA BT R 3 &1 6 ).

I FH A SR AR I OB A 25 W0 7 R i S WL %E KLE
MR 2R Ak, FE PTX BE TSA B/ B9 40 i
rh ] DL S0 RN B IR R T ARy
A& (ST, B0 1) U8 A0 U IR 25 14 Rl 58
TERZJACE T ).
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1 2 3 4
- s Ace tubulin
T — —— (}-C1ON

6 Western blotting #: il PTX 1 TSA
FUEE A Z B RN
Fig. 6 Synergistic effects of TSA and PTX on
tubulin acetylation as detected by Western blotting
1:Control ;2:PTX;3:TSA;4:PTX +TSA

7 TSA 5 PTX %t KLE A&
REMHHEER( x400)
Fig. 7 Synergistic effects of TSA and PTX
on microtubule stabilization in KLE cells
A:Control; B:PTX;C:TSA;D:TSA + PTX

Compared with control, thicker and denser microtubule
bundles were evident in PTX-or TSA-treated cells.
When the cells were treated with both reagents simultaneously,
prominent microtubules with brighter staining were observed;
thick microtubles can be seen to form continuous

ring-like structures around nuclei

3 4F i

TE BRI BRI B ARG i, FR T
PSR NSRS CI N AN € SEEIIL U ES e
I7 o TE NSRRI EEH T B R FETE
TR R R JCAR IR O . SR
TR S IR BEERG | Carbo T Dox ¥R Y7 B 1 A AZ
T B N IEE B9 245 A ORI D 20% Zit . A
N Dox ZR25H) K5 AL T I 7 R (BN AS

AR HX s A A E A & S
BT TEC B B ETE SR ) #S . HDACI REFF =
MR SERRE AN, H AT 204 4 F HDACL #EA T 1T
WG RIS, HDACT Bl 5% -5 HAth e 965 24 1 166 FH 41
it BN RAFIIPURACR . PTX MR A2y, B Al
I R 1 2 8 F 75 N . TSA A PTX T8
PRSI v 4 O S A A 32 B 2

RHFFE & B, PTX . Carbo . Dox I TSA Ll i F
A A RT 00 1) e 22 40 it 384 5, PTX . Carbo . Dox Fll TSA
G W B X KLE 28 i 4 i 7 S 38, TSA 5 PTX
i RIAVE . PTX. Carbo.Dox #11 TSA Fajh
MBS AT T KLE 498 1, TSA 5 PTX BKH
[FIREA B dr B O IRV R o 52 56 0F — 26 1 FH ) 5 e
HDACI( Oxa A1 HI-1 )5 PTX B, B¢ IS 40 05 T
W% UESC TSA FIHE i@ HDAC AHEHLH 5 PTX
KAFVMAIVE . Western blotting Fzil & 8 TSA F1
PTX 4b 35 KLE 40 £ B AL 330038 25 1 IR ek K
P-HH B3GR . Zhang % P HRiE HDAC-6 1] LIZE{RSR
SIS & M B/EH  HDAC6 R4
I PP ) -9 B 1 2 R, o8 200 R 11 3 S 4
fl. TSA X HDAC By 4 il 7T 3% hn &30 & 19 & B
PR 11S) S 4 i HDAC-6 FARIL T, o- T80T (1 2 Tk
b2, BN K HDAC-6 J&—Fh i & 11 2 L Bk
TR ) PTX 510 4R A48 A i e e 1,
SYNE TS TSA BCH PTX AYHTIE 1E A T AE &84
HVE T PE X Fe o MR G AE L, P T RE &
F AN TR) 38 A B O < PTX 5 008 B4 4,
TSA W2t Z Bkt .

AR RRLJR T IR AR TR B A, — Aol i Ak
SRR AN P TE caspase , — A% SR E i LR
PRI T Bl 3G PR T 005 caspase. AR C
IEFAGOL R AAAE T Lo AL R B, 45 A T 2ok iy
JIES, N B A AP H— ELE A 40 B B, T AE ATP/
dATP P PMFEIFER N ST A SRR 7 1 454
TE R 55 AR, T 20 caspase-9 1 AL F I 06 T U 1)
caspase-3 , {ff PARP #{ U] I F% % . 3% ¢ DNA &5 1)
AE , SEE 40 B T Y kAT RIS R, 2Rk A
JECE A5 ) %2 FIT PARP | caspase-9 & 35 F K I #2715,
TSA 5 PTX ¥ I AT {2 i KLE 4 1=, AR5
1 FH 9 6% 4T Rhodaminel23 #6301 % 30 40 it (44 9 G
S R I 8 A, 150 1D 4 A AR I S S A 15
S W N TN NS A NS R (VAN N e R
ANRTEE bR . SR AR IR 7 T B (AR 2ok {4
BRI, SR AR C FE A NIRRT,
LRI HRAEH , JE B caspase-9 | caspase-3 i {b &
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BCPRT ), BB 4 i N 2R 1 BB A, e A B 1k
AT AT

F 5T 2 W], TSA Fl HDAC 41 5] 551 J§% 2 498y 24 ]
T bel-2 BFRIE, HALH 5 bel2 i3+ H3 X
LAk (SP1/EBPa L BEALA ™), i HL, bel2 13
FERLANH TSA FE AW T, X 5 7F Nuydens 451
F T PTX X #f 28 08 25 B is R M4 I 95 oh
BEREW . TR bel-2 B3 Fk L PTX i
T AR B B R B B PR E
I, TSA BIHE bel-2 MIHI1E R AT LR MR A
FHZGE R AL T B S, o B AN T
XHAT R0 H], 1 ELAE S T PTX 51 M1 2 Bk
. P21 (3% S WA NS PTX i S T (10 5 2 4L
#1200, I, HDACT 25 S P21 (3% 1k, i P21
5 Rho MIT/F FHIE BERUE BB, E TSA/PTX
hRIVEI R, P21 i 1 B ATt — 2B A 9% o

AWFFEIFSE, TSA 5 PTX 6 AT LS G- 3 1
KLE 403 58 00 % S H M T, Hig M- apLHl
— 7 TS AT T 45 A2 4% R R IR R 2 %
A —J7 5 TSA | HDAC-6 3% M, 58 i 4 2
I CBEA B, T 5 PTX — A 10 4% Fa v P
T, 5 e B 2 A E A A 2 S S AR T
%o WFREEE R R, HDAC 5] & — 28] 51445
M2 (R B PTXOBCA I IR ITY T i
NI 5 T R L 259, B35 X HDAC 1 il 5]
TRARIBIESE , I 25U HE 5 304 2459 B L
Wb TSR BAT 35K, T ELAS BRI 2 fe /b

[ & % x ]

[1] Favrot M, Coll JL, Louis N, et al. Cell death and cancer: re-
placement of apoptotic genes and inactivation of death suppressor
genes in therapyl J ]. Gene Ther, 1998, 5( 6 ): 728-739.

[2] Zhang X, Yashiro M, Ohira M, et al. Synergic antiproliferative
effect of DNA methyltransferase inhibitor in combination with anti-
cancer drugs in gastric carcinomal J ]. Cancer Sci, 2006, 97( 9 ):
938-944.

[3] Law AY, Lai KP, Lui WC, et al. Histone deacetylase inhibitor-
induced cellular apoptosis involves stanniocalcin-1 activation [ J ].
Exp Cell Res, 2008, 314( 16 ):2975-2984.

[4] Lee EJ, Lee BB, Kim SJ, et al. Histone deacetylase inhibitor
scriptaid induces cell cycle arrest and epigenetic change in colon
cancer celld J 1. Int J Oncol, 2008, 33( 4 ): 767-776.

[5] 3k @, ZRWEdE, L0, 55 S-A2 - AR Rt i R
AT A AR A AR L T 1. b R A R
Z475,2008,15( 4 ):326-330.

[6] Liao PC, Tan SK, Lieu CH, et al. Involvement of endoplasmic

reticulum in paclitaxel-induced apoptosis[ J . J Cell Biochem,
2008 ,104( 4 ):1509-1523.

[7] Kutuk O, Letai A. Alteration of the mitochondrial apoptotic path-
way is key to acquired paclitaxel resistance and can be reversed by
ABT-737[ J ]. Cancer Res, 2008 ,68( 19 ):7985-7994.

[8] Zhang L, Dermawan K, Jin M, et al. Differential impairment of
regulatory T cells rather than effector T cells by paclitaxel-based
chemotherapy [ J ]. Clin Immunol, 2008, 129( 2 ):219-229.

[91 Elit L, Hirte H. Current status and future innovations of hormonal
agents, chemotherapy and investigational agents in endometrial
cancer [ J ]. Curr Opin Obstet Gynecol, 2002 ,14( 1 ):67-73.

[ 10 ] Budillon A, Bruzzese F, Di Gennaro E, et al. Multiple-target
drugs: inhibitors of heat shock protein 90 and of histone deacety-
lasel J ]. Curr Drug Targets, 2005, 6( 3 ): 337-351.

[ 11 ] Watanabe M, Kobayashi Y, Takahashi N, et al. Expression of me-
latonin receptor ( MT1 ) and interaction between melatonin and es-
trogen in endometrial cancer cell line[ J ]. J Obstet Gynaecol Res,
2008, 34(4 ):567-573.

[ 12 ] Haumaitre C, Lenoir O, Scharfmann R . Histone deacetylase
inhibitors modify pancreatic cell fate determination and amplify
endocrine progenitors [ J]. Mol Cell Biol, 2008, 28( 20 ): 6373-
6383.

[13] Zhang Y, Li N, Caron C, et al. HDAC-6 interacts with and
deacetylates tubulin and microtubules in vivo[ J . EMBO J, 2003,
22(5):1168-1179.

[ 14 ] Tran AD, Marmo TP, Salam AA, et al. HDAC6 deacetylation of
tubulin modulates dynamics of cellular adhesions [J]. JCell Sci,
2007, 120( Pt 8 ): 1469-1479.

[ 15 ] skjues, Floegh, & £, %, il d R A A5 % DU-
145 24 2250 209 9CAEL ) 1. R g A i 9 7 2 AR L 2007
14( 3 ):206-211.

[ 16 ] Kothakota S, Azuma T, Reinhard C, et al. Caspase-3-generated
fragment of gelsolin: effector of morphological change in apoptosis
[J1. Science. 1997, 278( 5336 ):294-298.

[ 17 ] Janicke RU, Sprengart ML, Wati MR, et al. Caspase-3 is required
for DNA fragmentation and morphological changes associated with
apoptosis [ ] . J Biol Chem, 1998, 273( 16 ):9357-9360.

[ 18 ] Duan H, Heckman CA, Boxer LM. Histone deacetylase inhibitors
down-regulate bcl-2 expression and induce apoptosis in t( 14;18 )
lymphomas [ J ]. Mol Cell Biol, 2005, 25(5):1608-1619.

[ 19 ] Nuydens R, Dispersyn G, Van Den Keiboom G, et al. Bcl-2 pro-
tects against apoptosis-related microtubule alterations in neuronal
cells[ J 1. Apoptosis, 2000, 5(1): 43-51.

[ 20 ] Blagosklonny MV, Schulte TW, Nguyen P, et al. Taxol induction
of p2l WAF1 and p53 requires c-raf-1[ J ]. Cancer Res, 1995, 55
(20): 4623-4626.

[ 21 ] Etienne-Manneville S, Hall A. Rho GTPases in cell biology [ J J.
Nature, 2002, 420( 6916 ): 629-635.

[ ki EE ] 2008 —08 —20
[AxHE] T =

[f&EHH ] 2008 - 10 -01



