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OHiE C BB 4'-Bfr-FEEE 3 A9 E IR = 4P E5E A9 H #l1E A
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[ T HAY: 0T A 280 5 B R B Bk 4/ -1 k- 25 %5 2 ( 4 -methylether-scutellarein, 4-MS )% A 4% B B4 JAR
2 L Fry 1 B ARV T B AR SR . TV JAR AL RS AR [ B 4-MS FE FH — 2 I ), 0 ) MTTT 35 00 e 40 e 43
T AR P, Vi A A AR 5 20 0 TR S A R A8k, AO/EB UL X A3 W 30104 T 40 M AR SE A0 B , RT-PCR $ R
IYHT 4-MS K A2 5 M5 JAR AP T-AH G L Caspase 3.p38 MAPK K Survivin FEiK5 50, I 3F—25 H] Western blotting I
5E Caspase 3.p38 MAPK J Survivin 75255 8 FUK 1625 5. S5 R RIF Bt v (10,20 .40 mg/L )i 4-MS X JAR
YN A Y47 S B A RVE FH |, 51 BE 25 4 vk B N4 It ) g 340 T AR 38 5 P < 0..05, P <0.01 )5 JRsCA4REAR o, B 25 ik
BN 2T AR T R IR BT, G, /M HALMBT &5 He Bl (P <0.05 ); AO/EB WHJF K& PR, B 4-MS 74 B35 i, i 101
ToHAZR I 22 5 20 F1 40 mg/L ¥ 4-MS YEH 48 h J&, JAR ZHAEH p38 MAPK & Caspase 3 mRNA 23k T F%, Survivin mRNA 3
5 ETE, S xR LA G it X( P <0. 05 ); Western blotting IE52,20 mg/L 140 mg/L 4-MS £ 48 h J& Survivin & H
Fik B T, p38 BERALAK VT4 , Caspase 3 W IIT . A58 4-MS REIMHI AT B JAR 40 (04 SR S 12,
Al RES H BRI AN T G, /M 1 A0 Survivin PLITIGE, HHETE p38 MAPK {5538 I FI Caspase 3 Wb A 5.
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Inhibitory effect of 4’-methylether-scutellarein on human choriocarcinoma JAR
cells and the possible mechanism

FENG Bo,XU Chang-fen “( Key Laboratory of Reproductive Medicine of Jiangsu Province, Nanjing Medical University,
Nanjing 210029, China )

[ Abstract ] Objective: To investigate the inhibitory effect of 4’-methylether-scutellarein ( 4-MS ), an extract from
Verbena officinalis, on human choriocarcinoma JAR cell line and the possible mechanism. Methods: JAR cells were
exposed to 4'-methylether-scutellarein of different concentrations for 48 h. MTT assay was used to examine the anti-prolif-
erative effect of 4'-methylether-scutellarein. Flow cytometry was used to investigate the apoptosis and the changes of cell
cycle. AO/EB double staining was applied to discriminate the apoptotic cells from dead ones. The changes of Survivin,
p38-MAPK and Caspase 3 mRNA expressions were detected by RT-PCR in JAR cells treated with 4-MS. Furthermore,
Western blotting assay was used to determine Survivin protein expression, phosphorylation level of p38 and Caspase 3 in
JAR cells before and after 4-MS treatment. Results:4-MS inhibited the proliferation of JAR cells in a dose- and time-
dependent manner ( P <0.05, P <0.01 ). 4-MS treatment also induced apoptosis in JAR cells in a concentration-depend-
ent manner, and percentage of cell cycle progression in G,/M phase increased dramatically compared with the control
group ( P <0.05 ). The result of AO/EB double staining showed that there were more viable apoptotic cells in 4-MS trea-
ted groups than in the control group and the number of non-viable apoptotic cells and dead cells increased with dose.
Phosphorylated p38 and Caspase 3 expressions in 4-MS treated cells were increased at both mRNA and protein levels ac-
cording to RT-PCR and Western blotting results, while Survivin expression was down-regulated; there were significant
differences between the 4-MS group and the control group ( P <0.05 ). Conclusion:4-MS can inhibit proliferation of JAR
cells and induce their apoptosis, which might be related to cell arrest at G,/M, down-regulation of Survivin activity, and

direct activation of p38 MAPK pathway and Caspase 3.
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LL ¥R E( Verbena officinalis VR LR Rl LLHE
HIRAEY), — R g b2y, AR H ) id#,
FCR A AT T AR A BRIE i, v [ 24 SR
LA R 3 A Dt I B R e i R 2 AR, R
LR A BB | (R B SR . A s
T 1992 471 fi Xof By ¥ E 1) 05 5 A0 I A 25 BRAE
HEAT TR, SR I - — g TR B 1Y) e I FBOM
XFORE M JAR 4 EA WY A i v ], HLZAE
JHIB 245 e B R AR FH s 100 A0 358 it g - 4 -FR
fik- 5% 2 ( 4’ -methylether-scutellarein ,4-MS ) A b ¥ff
FOAARERAL P BRI i A R B AL S, ReA
TG E R JAR 4B 038 58 5 S 08 T, AL
SR AN Ca®* WL AR hTERT mRNA #9315
A7) A4 R k- R R b I 3 g AR T 24 5 PN
K AEIEAN LA T, XoF 86 R T 24 4 7 A 2 Y
i 247336 6 A PR o AR S G i — B4R T 4-MS X
JAR I A A= A A0 il V6 T B e nT RE AL, S 470 e 97
2RI R AR HE SR

1 #MHEFZE

1.1 &2t

NGB JAR vk B HRkBe i 20 i
HEYIZEFERT ,4-MS FRVT IS S 25 58 BT R B4
. RPMI 1640 F53RM R £ [H GIBCO 28 A 7™ i, /)
A IMLYE AT DU 255 AR W) TR R 77 i, MTT SR 92
[ AMRESCO 2 Bl i, B (g Ry 56 [E SIGMA 28
B T 20 R R T A0 L R A A s R
( AO/EB % ) AR mt 9L R & A B Wl
fio Trizol B . cDNA & WX &  PCR #7145
% M DNA Marker D12000 ¥J % H A~ TAKARA 7\ 7]
PP e RPTA Survivin FEEEHUIAR  FRETA p-p38 H
ol P AR A 32 [E Biolegend 2\ Al 77 &, BT A
Caspase 3 FLyFEHLIAH 35 [ NEOMARKERS 2\ F] 7~
o HPEENIE PVDF JEE S 36 [ Bio-Rad 23 0] 7™ il
£ L SR e 2 1 B0 7050 TR 5 WCh B - ROCHE 23 ]
Feih e A& £ ( ECL-Plus ) & H 7K AMER-
SHAM /A @77 i o

HERA cell 150 CO, #%3% 46 4 % & HERAEUS
ISR ) B A 22 B 2 Olympus BX-51 245
R H AR OLYMPUS 28 A 7= iy, SunRise B##R1X
J A TECAN 23 5] 7% fib , FACStar 37 2040 i3 Ky
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2 [H Becton-Dickinson 2\ &l P2 i, PCR ZEH Y #54{ H
H 7S Bioer A H] 728, Cel Doc BEWE EMZR 434 R £
Bio-Rad 23w 7 it , e AR 25 AL HAS =9
NIV
1.2 4'-F a3 54 4-MS )8R

g P R R A LA R A 53 85 v, AR G
AR N, R R G FE AT A5 H 4 AR [R)ES
A7, NH i 6 JAR 4 A A Sl 4100 ) 6 A 35 3
7,4k C AL C A4 RER A =T, 15
A LAY, S IR G Y. & 54
TG A% R S SRk, OF AT SCRRES & B
FEE BE N 4-MS, 26 E RT3k 99% . AALE Y H L
I T BE 2G5 TR I
1.3 @ik

JAR 1 ¥ T 1640 #5537 .37 °C 5% CO, 1
FIRFE R SR A h G 7, M 2 B2 W e 2R L0, 25%
(R AR RS AL, 5 2 ~ 3 d ABAR 1 WK, SEE ik
PR A A
1.4 & KIpH) X354 m 4-MS &7 JAR 4m A6 3% 74 49
Fp

VRO H A K 0] TAR 40, R L A0 i &
1 x 10*/ml4%Fh 96 LAk , AL 100 wl; 5557 24 h J5WK
I Vg SEER A NN 2 X BRAL AN 3 AN 25 Wk e
ZH( 4-MS 2L 2 4351 10,20 .40 mg/L ), B:4H
3 AL, B R 24 48 A1 72 hy RS IR LRI 4 h,
BALIIA 5 mg/ml MTT 20 pl , 4682559 4 h )5, %
B JEA 5535 W, 4 AL N DMSO 150 wl |, 3% % 1 i 22
0 F B, BE R A I I K 570 nm, 76 BB _E 0 RE
B Do MH. LREE 3 WK, ITHE 4-MS KR ELE
ARV ] B X JAR 4 A %) 38 58 40 i 48 %5 IR ). IR
(% )=[ (XHE4H D {H-INZ54 D {8 )/ X 4 D {H
x 100% .
1.5 AX a5 a0 e R 2 5 A BB &

VEHOW B4 KA JAR 400, 3% 1 x 10%/ml 44
JL %25 BE 4220 T 50 ml S5 RN, F 4R AE K &2 60%
PLb, S5 4-MS BB FRR , 24 W) 28 ot VR B 43 i)
910,20 .40 mg/L; QRZERT 5% 48 h, PR EE AN L%
1 x10°/ml, 45 41 40 Jifd il 2, 1 000 x g &0 5
min, 3% PBS /15,1 000 x g B0 5 min, 3¢ F3EAN
A 2 ml 75% BYTRG [T, a2 20 B A 0 o 440 A ] 49



- 446 -

rf [ s A AT 27,2008 4E 10 H,15(5)

&

1.6 AO/EB % & 5¢ % R AL YLK 8 = 4m ooy 7% 25
BE

S0 4320 B A A A 3R] 3 = A0 B AR W4 4
J& ,PBS P 1 U, VAR AHMI25 B2 R 1 x 10°/ml; W i
25 wl AUE THEBE R BLMA 1 pl IRA 56
3% 100 g/ml AO #1100 g/ml EB),IR%), /& I 3%
e hr, JH 543 nm BB B, P60 BB T WL
T-HMIEAS .

1.7 RT-PCR # | 4-MS 4 B &7 /& JAR %8 & p38
MAPK Survivin % Caspase 3 mRNA #9 & &

AL RNA $2HCS A JAR 4 3EFh 24 b s,
A 4-MS R Z BT 435020 10,20 .40 mg/L, 7
WA BRZH AR SEHEF7 48 h 4% — 40 il $ I
4 M S RNA; 2B IR R BE I F Uk G €8 52 AP AT
TS, AN BT E Dy Dy, » T
RNA ¥ . 06 St MMLV 41k & A9 cDNA i
ANKHFE LK, -20CHRA

SIS A R H R PSR R B Genebank,
51 ¥% 1 4% 4 Primer Premier 5. 0 %1t B-actin |
Caspase 3 \Survivin & p38 MAPK 5|4, fdf FH#f A H:
B 5 M. B-actin: sence- 5 GGCATCCTCACCCT-
GAAGTA 3', antisence- 5 GGGGTGTTGAAGGTCT-
CAAA 3,7y 1 /Bt 203 bp; Caspase 3 :sence- 5’
GCTATTGTGAGGCGGTTGT 3, antisence-5' TGTTT
CCCTGAGGTTTGC 3', i 4 i Bt 270 bp; Survivin:;
sence-5' TTGGCAGGTGCCTGTTGAAT 3’ , antisence-
5" AGCCAGTCCCCCACAGCAT 3', Fii4 14 /i Bt 467
bp; p38 MAPK: sence-5" TGCCGAGCCAGTCCAAAA
3’, antisence-5’" TGCCCGAGCGTTACCAGA 3', i~
3 F B 463 bp.

SN Y ARV AR R ddH,0 19.1 pl .10 x PCR
Buffer 2.5 wl dNTP Mixture 0.7 pl .Taq DNA Poly-
merase 0.2 pl. B FHFG14( 10 pmol/1)4 0. 75 ul
KASiHR cDNA 1 wl AR R I 25 pl. 45 B 5L 1
%A : B-actin FUAEPE 95 °C x 5 min, 2P 94 C x
30 5,382k 59 C x30 s, LM 72 C x40 s, Z R LEAH
72 C x 7 min, 3 35 DNEIR; Caspase 3 Tl AF P
95 °C x5 min, M 94 °C x30 s,iB k 48 °C x30 s,
FEfR 72 °C x40 s, ZARK LA} 72 C x 7 min, 35 >
PG ;5 p38 MAPK FilAE 1 95 °C x5 min, 21494 °C x
30 s,iB K 60 C x30 s, FEMH 72 C x40 s, ZARIEfH
72 °C x7 min, 3 32 MEER; Survivin FAEPEIS C x
5 min,Z5PE 94 °C x3 min, Bk 57.8 C x30 s, FEAH
72 °C x40 s, ZKIEM 72 C x7 min, 3 30 MEH

W7 wl 720, 1. 5% 35 0 &6 e fi vk ( 100V, 30
min ), EHNE ST A1, Quantity One 8443 H7 4%
BRI FRIRTRE
1.8 Western Blotting # 4-MS 4§ A %7 /& JAR 20 je
Survivin,p-p38 MAPK % Caspase 3 & & %9 & ik

BSOS B T JAR 40 7 £ B8 SR 440 B, DA
1 x10°/ml R FREFRIL, 1537 24 h J5hn A 4-MS fii
AW B 53 51 10,20 .40 mg/L, 53 AN N2y
XTREZH Ak 8557 48 ho ZH BRI I A TR /9
il R B R, vV R A T . TR
TFHARIE.OHLF 12000 x g B0 15 min, FEDT
V€, BIEWOL R AR BSOS T, - 70 C IR FRE
Mo

AR UE R S IR R A — 30, IR LAET % S 3
SEHE F A0 7 ( Bradford 5 ) I 2 FE 5 09 B IR B
SDS-PAGE( FENMEMERE EERE ) FLTK ;s FRIK 52 5 )5, 4%
TGS 50T bn AR P bn 10 VI BCRE I , FH R 1006
B S 2 PVDF L8 PVDF B+ &
5% NG WA I TBST = |E A 1 h, — P E o
W B PVDF I 2 2896, TBST R/ 5 ¥, il A HRP
FRidB =Pt (1:1 000 #ikE ), ZiRMFH 1 h, TBST Bk
%5 K H ECL-plus &G Bon ikl Z\RBFEEF 5
min 5 THE &P EEG ECL iR Ao Quantity One %K
4%+ Western blotting 25 5 #4706 %5 BE 414, /2 1 43
Bre
1.9 %itsam

I3 JH SPSS 11. 0 for Windows #AF #4788 27 4%
Mr, 4T ER DL x5 Fom, SR 7 2501 ik
T2 A

2 & R

2.1 4-MS 2t JAR 48 i3 74 4 37 %)

MTT 255 8R4 4-MS ik 20 mg/L J&, %F JAR
LA Sk S A A R T, O B AR P R () B SE R
K2 e FE B, A S E A s R 1),
2.2 4-MS 2t JAR %@ e B B0 oA B T 6 % e

22 A M AR 5B R, 45 =4 4-MS PEH
48 h Fyn] UL AR AR 45 21 0 AR B R T 0 T
FEUBH 225 e 8 s T B84 0, 2% 2 4 B 0 T e A R R
TESMESFAZRITFEL(P <0.05), 20,40
mg/L 4-MSYEH 48 h J5 G,/M 140 L 51 43531 2 %oF
HEAL1Y 4. 50 F5F1 5. 78 4%, G,/ M HALH A LE ] o H R
HESMERAGRIT¥EX(P<0.05) K 1,3%
2),
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F1 4-MS 3 AFHEERE JAR HAEEBDEER
Tab.1 Inhibitory effect of 4-MS on proliferation of JAR cells ( n =9,x x5 )

4-MS Dy, Inhibitory index( % )
(py/mg - L7") 24 h 48 h 72 h 24 h 48 h 72 h
0 0.85+0.01 1.47 +0.02 1.10 +0.01 - ; -
10 0.75+0.02° 1.29+0.02" 0.93+0.03" 11.45+2.23  12.16+1.48  15.38 +3.32
20 0.68 £0.02" 1.01 +0.02° 0.65+0.02"* 19.79+2.61  31.21+1.43  40.83 +1.80
40 0.53+0.01°°  0.60=0.02°°  0.24+0.03** 36.23+1.53 59.25+1.38  77.91 +2.60

" P<0.05, ** P<0.0l vs 0 mg/L

&2 4-MS Xt JAR 40 A 20 B FE A A0 T B S
Tab.2 Effect of 4-MS on cell cycle and apoptosis of JAR cells ( n =3, x s )

4-MS

(po/mg - L) Apoptosis rate ( % ) Gy/G, (% ) S(% ) G,/M( % )
0 0.47 +0.10 53.38 £17.40 37.85+9.42 8.33+2.73
10 1.32£0.02" 50.37 £19.95 36.76 +9.26 9.72 £3.93
20 1.44 £0.02" 25.27 +7.74" 34.47 +9.36 37.46 +8.66"
40 7.06+0.13" " 19.06 £9.29" 31.00 +7. 82 48.11 £15.76™

" P<0.05, ""P<0.01 vs 0 mg/L

ERZ G (0[5 [ 4, 52 00 BT 4 (0 5O 5 I 31 0 T 4
JHO A% G (5 [ 4 , SRS LA SRR AN A0 i G ity
— AL KEIUSE R AT UL, X BRZH T B g T i
U RAZ I AT B Ak 0520 me/L A R T A0 2
TEAPE X R ZH R B A A% it 1l AT AR AL T R i —
M, S ELRETOE, IF AT UL 59 98 T/ MATE B
WEE TR N, 40 mg/L 4IR30 U6 T 40 L F A T
2R M T2 T 22, WG 00O T AR A R 7 L B
RELLA A6 T 20 e el b — AU ARS 20 18 2 ).

Chammels (FL2-A) Chunmels (FL2-A)

B1 ARSI 4-MS X A ERE
JAR 20 AR T % 20 e R HA 9 22 M
Fig.1 Flow cytometry analysis of 4-MS effect
on apoptosis and cell cycle of JAR cells
A: Control group; B: 10 mg/L 4-MS group;
C: 20 mg/L 4-MS group; D: 40 mg/L 4-MS group

% & 90 AP JAR 0 8 = R R :
2.3 AO/EB RERALBBMSEIAR WRATT @) Lo/pp st BMENEMATHAETH 200 )

SYRIZ Fig.2 Morphology of apoptotic cells in different dose
Y FEDOC R T AT UL 4 FRAIAL . 35 AR M A% A: Control group; B: 10 mg/L 4-MS group;

Jel S By o s ap (o R0 R T A - AR M T C: 20 mg/L 4-MS group; D: 40 mg/L 4-MS group
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2.4  RT-PCR # @l 4-MS 4F /A &7 J& JAR % je
Caspase 3 . Survivin % p38 MAPK mRNA %) ik
4-MSAYEH] JAR 4 /e 48 h J5, Caspase 3 & p38
MAPK mRNA 157KV 32 i &, Survivin mRNA 3
DA NZ AR (3,383 ). 458K ,4-MS Xf
Caspase 3 M p38 MAPK mRNA ik HA —E W)
L YEVERT AT Survivin mRNA k8 U4 R .

M 2 3 4

2000
1 000

750 P38 MAPK
500

250 —f-actin
100
2000

() —Caspase 3
F-acti

= fi-actin

2000

1 000

750 —Surviving

fi-actin

B3 4-MS X ASEERE JAR 4Hf
X EE mRNA RiZ K200
Fig. 3 Related genes expression in JAR cells
in different groups by RT-PCR
M: DNA marker; 1: Control group; 2: 10 mg/L 4-MS group;
3: 20 mg/L 4-MS group; 4: 40 mg/L 4-MS group

&3 4-MS 3t NHEMERE JAR 4+
HHXEE mRNA FRiX MG
Tab. 3 Effect of 4-MS on expressions of related
genes in JAR cells(n=3 , x =5 )

4-MS

Cou/mg L) Caspase 3 Survivin p38MAPK
0 0.36+0.03 0.97+0.02  0.34+0.04
10 0.38%0.02 0.930.05  0.41 +0.07
20 0.75+0.07° 0.68+0.07° 0.74+0.03"
40 0.89£0.06"" 0.39£0.05°" 0.92+0.06""

" P<0.05, ""P<0.01 vs 0 mg/L

2.5 Western Blotting #] 4-MS 4£ 1 57 /& JAR m i
Caspase 3.Survivin & p-p38 MAPK & & #9 % ik
Western blotting 45 5 il 7, X B 21 JAR 2 Mg rh
Survivin ,p-p38 M Caspase 3 [9 A X 3 1k & 43 1l &
0.94 £0.02.0.75 £0.02.1.06 0. 08;10 mg/L ¥ 4-
MS ANFEMA Survivin \p38 M Caspase 3 8 FH R34 ;24
4-MS HFE ik 20 mg/L Ji , Survivin AYFE KB 4-MS ¥
RSN HT T %, 40 me/ L i HARX Fak i pe 2
0.73 + 0. 02, & X M 41 22 5+ HA G i % & X

( P <0.05);7E 20 mg/L F140 mg/L 4-MS 534014
TR AR, p38 W R AL /K- B B B F, SA AR b A
B 1. 11 £5F0 1. 32 £i%; Caspase 3 # B 2 300 , HAR XS
FEREAHIHM 1,02 £0.03.,1.27 £0.03( K 4,54 ).

[actin
Caspase 3
—p-P38 MAF

—Survivin

El4 4-MS 3 AGEERE JAR HHEH
BXEZEBREHFN
Fig. 4 Related proteins expressions in JAR cells
treated or untreated with 4-MS by Western blotting
1: Control group; 2: 10 mg/L 4-MS group;
3: 20 mg/L 4-MS group; 4: 40 mg/L 4-MS group

F4 4-MS 3 ANFEFRRE JAR LA H
HXEBFRIEHZM
Tab. 4 Effect of 4-MS on expressions of related

proteins( n = 3, x £5 )

4-MS

Cpu/mg L) Caspase 3 p38 Survivin
0 0.94+0.02 0.75+0.02 1.06 0. 08
10 0.95+0.02 0.77 +0.03 1.03 +0.09
20 1.020.03" 0.83+0.04  0.95£0.05"
40 1.27£0.03" 0.99+0.06°  0.73 £0.02"
“P<0.05," "vs 0 mg/L

3

Y T ME R A — MRS U5 T R A B A T TR
J & T8 RN BRI AT o A TR 2 4 B R i
It % K N e A% X B 2 g B % A i i FEAROR
Y4 RZHBUEH N 20 ~34 Z A FFEREL JFH K
Z AN eI R TR .

Ll i 28 R R I R R A, D A K
C AROLBESNTR] JAR 20355 , B 40 ML 7E G,/M 4,
BT, HALRI T BE S Fasl 92K T I Bax £k
AKERENN B Bel-2 Fik K FREA K, AR
FINA R C FBAL PRI T SRR LS Y 4-MS,
MTT A6 & W13 SR AT JAR 4 At 5 A WY I (1) 3
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FEAMTHIVE R, 555 25 AR R 80N K &R o

ARSI R T A0 M AR A I 4-MS X JAR 4
JFE A RN T B, 25 5 B R, 20 mg/14-MS A 2
P JAR A0REIA TR, LU T S b v B i 5 i
B . SN A L, 40mg/ L 4-MS 1E 5 fifi
JAR 4 i G,/M W Lb g3 22 5 15 LA b, 2R 4-MS 7]
AEXT JAR 4 A & 01 7= A T 52, £ 40 B BEL T G,/
M 314 T AN S . G,/M )2 A0 i R S o A
rh OCHEAG A i, XM A U2 B Cde2( CDKL )F cy-
clin B 4%, 40 N G, A HE A M 1, 2585 IR 1k il
Cdc25 ¥, Cde2 Z: R Ab 1M 1% A , 4 AR A iE A
M9, 4HEE DNA I sst a7, A0 sh e 4
SEATROME Sl A Cde2 1Ak, — 4%l B CHK
PG Cde25 MR AL ST, HEMAMH] Cde2 36 1k ;
oy — 7% 38 % % 38 o B R b PS3 A B G 5k 1433
GADD45 F1 P21, BT it A AR Cde2 K3,
AN REE A M, T2 54T 40 M 45 52 sl 40 A oA
T-. 4-MS AIRES LS008 JAR 4 DNA #5145, i@ id
WML Cde25 B¢ [ P53 %% 5% 3% 1k 8 40 it BEL 8 T
G,/M 1, HET BT

i AO (EB PR GGLp XU Y G 2], Xof
HEZH JC I R T 4N, 20 A% 38 ) B 4520 mg/
L 4-MS YEH G R0 T- 40 i3t £, o] WEH B A T
IIMATE 1540 mg/ L 4-MS AE 5 Mo 98 T 20 i F15E
TYN M R E L W S R T 2 A R R AR AT
PURS 2L A8, T AT A A G i — RS £

VAR, B X p38 MAPK {553 [ iF 5% i I
N EFERT TR 104 18 42 1 FH o e ke e 75 4 e i)
iR, BT B, B g TR (4 Hela 400, 38 1 3%
% MKK6 3%k T i#AY p38 MAPK, AT #2 5 c-myc
KO3R5, 5 S 4 M08 175 p38 MAPK i A 3E &
XF p53 BYHE 15 v 22 S PRI B A TR Ak , S A
T pS3 M A5 53 e X A0 A AR A A 0
Fas/FasL /3 41 i 08 1= JR A p38 MAPK S
5 b4h, p38 MAPK i 1% 15 5 40 i I/ T 16 ] fig
Bax LR i S Kikkawa 25 235508, (2t
R R B & it p38 MAPK {557 S % 114
HR I JIEE PTG ) 2 38 7K T, DT X6 2% T s 440
PRI . AEE K, 2 4-MS W Ik
20 mg/L J5 ,JAR 40 p38 #i R (LK & T,
5% IR B2 10 mg/L 4-MS A & 2R, XENH,
4-MS %S A GBI JAR 4008 T ] g 2 0m i i
1 p38 MAPK {5538 F ok S

Caspase 3 B4 T T IEAY CHEPA T3, IEH
THOLT , LB N Y Caspase 3 LATCTE M 1) B RO A7

TE, HA SR I T B A B0 A TS PR Caspase
3. HFZAEM, — &Rk ADP-12 0 2 5 4 il B
( PARP ), 0% A% N AZ R N DI , 4% /)M 6] DNA i
IK AW AL, 7= A= PR T BT REAT B9 DNA 19 Befl s — o2 57
P AN LT )21 lamin A 8 A, H A% 2F 2 B R4,
FEAE YA R GE , TR AT A A,
IR A A Caspase 3 iR R IEACEAEHE A
SRENR JAR AH K AP T, Shin-ichi %' K,
BACIRAS R 2B IR TAR 498 T A LT 2 — 18
SRR 8T UITE ALY Caspase 3 Rk £, A
SCIH, Caspase 3 W25 T 4-MS il AT JAR 40
LV T, S AR R T 4-MS e B2 A3 i s

Survivin S2HT T 53 25 5 B TE TR SR, AN
TE R IR B & TR 2, OF B S g ey
SRR UM G . ey Wy ml 6 Bl 4 3k s e
PEFET:” AR A0 AR A 3, OF il e b 2200 2R
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