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WE: BH OISR (DAP)ME & e aliR 1 K4 SR B K A (caspase )3 W I JEF TP 5615 48 (CIA) K B 4
FEWTRE AN (FLS) 45 S TR IR . ik RAMNESR CIA-FLS, P lO SiA K 3 40 i LU 5] #¢ BF DAP(0.5.10.20.40 .80 mg/
LEH 48 hJF , B8 SR TSR AN Az KRS i ik ARS8 0 45 22 /45 N 45 22 /\ Ik (CCK-8) A5 CIA-FLS A0 i 77 5 R H
DAP(40 mg/L)YEF 48 hJ5 , i Real-time PCR #Zill] CIA-FLS H caspase-3 . caspase-8 . caspase-9 mRNA FXJ #3514 5 SR 4 51
N3 caspase 1 7] (Casp3-In . Casp8-In , Casp9-In , Pancasp-In) LAAS [R & & A [] B[] 71 4b #E CIA-FLS J& , 3 2 CCK-8 K
DAP(40 mg/L) X} CIA-FLS 4% 7 9520 5 K FAS 6] caspase #) il 57 BUAL #E CIA-FLS 2 h )& , F-5 DAP(40 mg/L) HAbFH 48 h, il
i Hoechst 33258 564 (0,18 CTA-FLS A T A5 L K Annexin V-FITC/PTI S iR AN AAGI CIA-FLS TR, &R £ DAP
YEF)G CIA-FLS 4 ig 1% 1 T &, B 5 B 32400, I 5 DAP /R e & 5 570 A s 22 DAP AE 5 CIA-FLS caspase-3 ., caspase-
8 .caspase-9 mRNA HIXF 235843 30 (3.07£0.43) . (1.67+0.09) . (2.35+0.20) , 5 %+ B £H A L WA L3411 (P<0.05) ; %5 caspase T
FITIL B AN TR R B 55 DAP A3 CIA-FLS ¥4 58 935007 , {2 Casp8-In /N UM Casp3-In, Casp9-In . Pancasp-In R B i ; 5 e
R, 28 DAPYEHJS CIA-FLS AUMIAZIE R I/INAR — | A0 BAL 11 455 R AR b, o A 2 v e 350 ) JBOREIR Btk 5 9 L Casp3-In
Casp9-In , Pancasp-In WAL FRZ , 523557 W5 (L8 611 1E 5 AN MIAZHE DAP 410 B34 22 | Casp8-In AL L] 5 DAP 4 22 5 AN i 5 Ui
KGR EIR, % DAPAEAG CIA-FLS 15 (34.80+3.90) % , 5 % ME 41 AH Lk B 2 T 15 (P<0.05) , Casp3-In . Casp8-In  Casp9-In ,
Pancasp-In Fi4b FIZH CIA-FLS I8 72543 514 (18.09+2.50) % . (29.4622.16)% . (20.41+3.53) % . (10.17+1.91)% , ¥ W] /% F DAP
2H (P<0.05) ,{H Casp8-In FUAL HZ CIA-FLS JA 1= B 75 T Casp3-In ., Casp9-In  Pancasp-In TRALHZH (P<0.05) . 4538 DAP T[4
FIE AR I CTA-FLS 385, I3 i caspase MK I 215 S CIA-FLS LR U T, ATRE S Ao RA T TR A2 B UM 6
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Abstract: Objective To explore the effect of daphnetin (DAP) on the proliferation and apoptosis of fibroblast-like synoviocytes in
collagen-induced arthritic rats (CIA-FLS) through the cysteinyl aspartate specific proteinase (caspase) pathway. Methods CIA-FLSs
were cultured in vitro, and cells in logarithmic growth phase were selected and treated with different concentrations of DAP (0, 5, 10,
20, 40, 80 mg/L) for 48 h. The cell growth state was observed under an inverted microscope, and the cell viability of CIA-FLSs was de-
tected by the CCK-8 method. After treatment with DAP (40 mg/L), the relative expression levels of caspase-3, caspase-8 and caspase-9
mRNA in CIA-FLSs were detected by real-time PCR. After CIA-FLS were pretreated with specific irreversible caspase inhibitors
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(Casp3-In, Casp8-In, Casp9-In, and Pancasp-In) at different concentrations and for different times, the effect of DAP (40 mg/L) on the
viability of CIA-FLS cells was detected by the CCK-8 method. CIA-FLSs were pretreated with different caspase inhibitors for 2 h, and
then cotreated with DAP (40 mg/L) for 48 h. The apoptosis morphology of CIA-FLSs was detected by Hoechst 33258 fluorescence stain-
ing and Annexin V-FITC/PI double staining.Results The cell viability of CIA-FLSs decreased and the proliferation was significantly
inhibited after DAP treatment, and the concentration was in a dose-dependent manner. The relative expression levels of caspase-3, cas-
pase-8, and caspase-9 mRNA in CIA-FLSs after DAP treatment were 3.07+0.43,1.67+0.09, and 2.35+0.20, respectively, which were
significantly higher than those in the control group (P < 0.05). Pretreatment with each caspase inhibitor attenuated the effect of DAP on
inhibiting the proliferation of CIA-FLSs to varying degrees, but Casp8-In was not as effective as Casp3-In,Casp9-In, or Pancasp-In. Flu-
orescence staining showed that after DAP treatment, the CIA-FLS nuclei had different shapes and sizes, with obvious pyknosis and frag-
mentation of the nuclei, and there was more dense granular and massive fluorescence,Casp3-In, Casp9-In and Pancasp-In. Compared
with the DAP group, the number of normal cell nuclei with uniform blue fluorescence in the pretreatment group was significantly in-
creased, and the difference between the Casp8-In pretreatment group and the DAP group was not significant, which was significantly
higher than that in the control group (P<0.05). The apoptosis rates of CIA-FLS in the Casp3-In,Casp8-In,Casp9-In, and Pancasp-In pre-
treatment groups were (18.09+2.50)%,(29.46+2.16)%,(20.41+3.53)%, and (10.17+1.91)%, respectively, which were significantly lower
than those in the DAP group (P<0.05),but the CIA-FLS apoptotic rate in the Casp8-In pretreatment group was significantly higher than
that in the Casp3-In, Casp9-In, or Pancasp-In pretreatment groups (P<0.05). Conclusion DAP can inhibit the proliferation of CIA-
FLSs in a dose-dependent manner and induce CIA-FLS apoptosis through a caspase-dependent pathway, which may be closely related

to the mitochondrial apoptosis pathway.
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ZEXIE T 4K (theumatoid arthritis, RA ) J2&—Fir
L4 BV B e M |, 3 e AR AR
SR HSUZ A AR SO TTRR Y . RA R
KBS 22 BORER, Wi AT, — &L
K2 M PRAEFE SCUE Y T o AR T, RA B U0 Y
BLHRIA A 56 4 B B, B TR W a8 E 20 5
IR0 Y S o 8 A R UTRH DG B2 A R A
(fibroblast-like synoviocytes, FLS) J& RA 1 i P4 i 46
LAY I E AR, T RS H R AL TR R TR BR Y
RS, B AE R FE , 7E RA 5 A s A8 S O 1 i
Py B OCHEME T o TR, 30 FLS 1 A %45 1
RA % Ko I ik Jre B 2258 3L

Fii 5 % (daphnetin, DAP) , fb24 44 7, 8- " 2 34
TR R R K B A A G R A A R 3
TP, IR B AR RN Y. SCHRHIE
7R, DAP HA TR HUAM UM i iy 25
ZRAIAER . AR HT I 58 42 300 B A
Sy BIHRAEH DAP, I & Bl DAP ikl i s 1 56
R KB (collagen-induced arthritis, CIA , — Ff1 28 Jx{
PO 2 R S RL ) 1Y OG5 S0E , Bl 5G4y
5 A%, $2 5 Foxp3' Treg M /K -, i Th17/Treg T
ST ARANSZ IR IR & B DAP fE AR CIA K KUK
2T HEFE M AR A (fibroblast-like synoviocytes in colla-
gen-induced arthritic rats, CIA-FLS) B9 2 ] 1° &
DR3.PDCD5  FasL.p53 2 H 34k, LA B 4K Bel-2.,
STAT3 BRI 3k , i FC i BEO| T 4™, 4K,
DAP % 3 CIA-FLS P T- MY 5 5 42 v AT HE .
I, AHESE H 2018 4F- 3—9 J1 I H] DAP 45 & A [ 47

Arthritis,rheumatoid;  Arthritis,experimental; Daphnetin;  Fibroblast-like synoviocytes; ~Cysteine-containing aspar-

Sk B R M 2 R 1 DK K 28 1 (cysteinyl aspartate
specific proteinase, caspase) Il #il 7 , W £ DAP X
CIA-FLS B4 5 5 M T B2 0 , & TEWI AL AR T DAP %
T CIA-FLS JA T2 i i REML i 1842, S DAP HI T IR
1097 RA SIS B0l

1 ##

L1 ZHR@%E  CIA-FLSIA T LR A Sl A7 IR 2
H L VF AT IES J2900117872001 . 4 f R 5 10% i
7P ML AW DMEM 35 JR 8, T 37 °C.5% — 4k
B AR AR J3E A 5 FRAR N B 97, CTA-FLS M BEAE K
12 Z5¥ DAPAL CHO,, 4> 98%, Il Tt
R FEEYPHARAF . K20 mg DAPH T 1
mL - F LV AR (DMSO ) it J% 20 o/L I 73, 1 F s
DARE RO R 22 B PRk o

1.3 ikF caspase-3 #1115 (Casp3-In, F[F Selleck
N ), caspase-8 Hll il 7] (Casp8-In, 32 [E] Santa Cruz
N Al ), caspase-9 #1J1 il 1] (Casp9-In, 3 [F] Santa Cruz
N ) 17 caspase I ] (Pancasp-In, 52 5] Selleck 2
A) ), N IE S i 4 2R /4 IE 4 3R\ Ik (CCK-8) 4 fitg 1
B e A0 B 1 ARG I R & ( BT DU A A ED )
Hoechst 33258 Yuk (_E i DL A=) /8 5] ) , AnnexinV -
FITC/PL 28 4 -0 G0 & (56 [ BD A ), B0
FEAL G RNA $2 50U & (db st RARBHL 2 \]) , PCR
Wi S50 & (H A TOYOBO 24 7] ) , Real-time PCR
i & (H A TOYOBO 2 #l) , PCR 514 (AL 5{AHE K
FH AT, S HER R T H R 1 DMEM 5789 (JE 5
FIHFEAEYAE) A i CRESEE A A ),
Accutase™ 2l 853 25 %5 W (32 [ eBioscience A H) ) o
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1.4 XE —HEAbbrdi s 244 (36 [E Thermo Sci-
entific A 7)) , B TAE G (LI HERA R KE48
PR OO 1T AR DL IR w)) , 5] 8 96 o 8 i % ( H AR
OLYMPUS s Al) , Z 1 REfFFR 1L (32 [E Molecular De-
vices A Al ), 240X (3 [E BD A 7] ) , PCR A1
Y (3£ E Thermo Scientific 22 7] ) , Real-time PCR 4%
(EH Applied Biosystems NE]D o

2 FHik

2.1 CCK-8 # il DAP 3§ CIA-FLS 1% 5 &Y & g
WA K B IR BN CTA-FLS, JIlTA Accutase™ 41 it
Ay BRI AL, I B0 WS A, P AR SRR
A TN L B K AN R 96 FLAR (45 L ZY
8X10™/N ) . K557 12 h ) , AR [R] e DAP (4
e 5435109 0.5.10.20.40 .80 mg/L) , B4 Mk 1 3
AT AL, X REFL 5 4B ) RN 2 1 L O 5 4ii) fin
NS IR, W37 48 hm , LN A CCK-8 %
W10 pL, BRRIR AT I I S SRR AR 225 95 1 h 15
WM 7 AR A A% FL 450 nm A 1 IO B
(OD). CIA-FLS4ffI% /1 (%)=L 5L ODfH — =5
1L ODAE ) /(X &L OD fH — %5 1 4L OD {H ) x100% -
2.2 Real-time PCR % il DAP *f CIA-FLS H cas-
pase EEFEBIZNE UL CIA-FLS 40 T 24 LAk (45 4L
25 5x 1040 ) , 5535 12 h ), INA DAP (&M i Ky
40 mg/L) AL P 48 b, FF i MO X FRAL . BEFRES S
P CIA-FLS (150 RNA |, I 4 7300 2 5) g (Gl e 5%
AR Z : 11 pL RNase-free Water, 4 pL. RT Buffer,
1 pLL RT Enzyme Mix, 1 pL Primer Mix, 3 pL Total
RNA) . 5300 5% S 19 e DN A 2k 1 98 17 52 1 96 6
it PCR 1S 52 (914 )2 N A& R : 6.4 pul. RNase-free
Water, 10 pl. Master Mix, 0.8 pL Forward primer, 0.8
pL Reverse primer,2 wL ¢cDNA) . BN FE KA 1% 34 F
T8 RHA K 271155 H A5 ZE A caspase-3 . cas-
pase-8 .caspase-9 mRNA A X F ik 5 .

2.3 caspase MMHIFIRE K G EE, CCK-8 1
il DAP 3t CIA-FLS 8 5H B 500 L CIA-FLS B2 F
T 96 FLAR (4L 20 8x10° -4 i) , 55 3% 12 h )5 , 435
JIMAAS [R] 4 B 1) 45 caspase il 55 FiAb #E 1.2 .4 h,
AN A DAP 2 4b B 48 h, H: 1 Casp3-In ., Casp8-In .
Casp9-In 244K 4 0,1.25.2.5.5.10.20 pmol/L, Pan-
casp-In Z ¥ £ 25 0.1.25.,2.5.5.10.20.40 pmol/L,
DAP 2R 7 40 mg/L. H ARSI IR 2.1, fe e
AL CIA-FLS 4H i35 77 .

2.4 Hoechst 33258 % - 2 W 22 CIA-FLS AT
A HUCIA-FLS #: 70 T 24 FL AR (45 4L 249 5x10* 41
M), 553212 hm , 43 5 I 45 caspase 0 il 571 T 4 B
2 h, F A DAP 4L 38 48 h, H: o Casp3-In, Casp8-

In . Casp9-In ¥k J&F 1 5 wmol/L, Pancasp-In £ ¥ Ji&
420 pmol/L, DAP 24 A 40 mg/L, -5 241 i %o At
flo BEFREEHE W LA FLER SR, A PBS R4 1
min, 4 Hoechst 33258 4Ly #i ¢ 30 £ il i 4e 2 T
VEWE , B AL 200 WL J% 68 TAE W , 2 I ke gL £
10 min, W¢ & 4% %, in A PBS 7K V- 2% $2: Uk V% 3
min, B 3, Y058 R R UE T O
T, 34 340 ~ 350 nm ¥ AFULOCUES A ML TE
AR

2.5 Annexin V-FITC/PI M 7 =X 40 B AR 48 i
CIA-FLSEATZE 4iffi/r4llm“2.4”, CIA-FLS 5 5%
48 hJi , I Accutase™ 20 il 43 59K, &5 iR TH AL 5 IR
Bl R A I AN . A AT PBS
VRV 2 AR E O 5 3R BIE L A 200 pL Bind-
ing Buffer # & 40 MY , 53 5 i1 A 5 pL Annexin V-
FITC 15 L PI, Z i E M 15 min, 55 Ll
2 SR 4% 2 20 B U T

2.6 FitFEFAE R SPSS 19.0 Gt # b kAT 8
P TR ORI L T + s 65, 21 A] Ho %R 2 A
RIT 22000, I LR ] LSD- A 56, P <0.05 %7
ZRAGIEE L,

3 #R

3.1 DAPX} CIA-FLSIEFERIZM & 1 iR, {5
BT A WL CIA-FLS BT 4 ke 2E K
A, WEEERES RAF, A HES 5] s 2 DAPYE TG
CIA-FLS A= KRS 2 BN ] , 200 B &5 I Y a2, 44
J 45 45 A8 T2 HL WG BERE 1 R R . 28 DAPAE RIS CIA-
FLS 2 L% 77 W1 K%, JF 5 DAP AR e BE 52 50 4t
WEHHPE . 24 DAPHJE S 40 mg/L I, CTA-FLS 40 i 3%
JITE 50% Aid | e 22 5L 90 e HR M ik FE AR ST
3.2 DAP Xt CIA-FLS H caspase EE B &M
RN, 2 DAP (LUK N 40 mg/L)MEH 48 h )5,
5XT R AH EE , CIA-FLS 1 caspase-3 . caspase-8 . cas-
pase-9 mRNA AHXJ 215 1 I i 34 fin (P<0.05) . I
Al UL, DAP AT LS CIA-FLS 19 caspase i i#

£1 DAPXFCIA-FLS Ht caspase 5 [H mRNA A% 5 1

R /% £ s

251 caspase-3 caspase-8 caspase-9
pagiE| 1.00 + 0.00 1.00 = 0.00 1.00 + 0.00
DAPH 3.07+0.43 1.67 +0.09 2.35+0.20
F1H 69.47 171.29 131.85
PlA 0.001 <0.001 <0.001

3.3 caspase I & 7 A~ [E] 5% 14 T &b 3R /5, DAP Xt
CIA-FLSIBFERIFM 5 DAPYEHAAMH L, &
caspase I il 771 1 4k H 34 70 AN [m] 2 B - 5206 DAP
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il CIA-FLS B4 FH IRV o 4 Casp3-In ., Casp9-In V& &
M5 wmol/L, Pancasp-In ¥ & 24 20 wmol/L, i &b #
CIA-FLS 2 h i 4 h, ¥ ] B & $5 = CIA-FLS 41 15
77524 Casp8-In ¥ &8 5 wmol/L B 718 1] 7E — 2 2 J&
142 CIA-FLS 40 3% J7 , fH AN 11 Casp3-In , Casp9-
In ., Pancasp-In % 5 B &, 17 24 Casp8-In ¥ J& 4 20
pmol/L i}, CIA-FLS #fi fd 7% 3 £I% T 570 DAP E H]
Ho WK 2,
34 DAP X CIA-FLS BT RSN ZMW AR
CCK-8 S 56 A1) 191 il 52 56, 685 Casp3-In ., Casp8-In
Casp9-In ¥ £ & 5 wmol/L, Pancasp-In ¥ & & 20
wmol/L, T5 &b B CIA-FLS 2 h, £ 5 DAP (& ¥k & Hy
40 mg/L) AR A8 ho ANE] 3 7, % AR 4H 40 A% 4
PR SR E (PO, I HES A, R DL Y
T ; DAP H AL IR KN A — i Bl £
WL BUR B BURDIR (HRRZOE , 40 A [ 46 5 R
b, 40 ke W D 6 BB Casp3-In., Casp9-In
Pancasp-In #Zb FEZH | 5 15 5] 1 (4,52 50 1% 1E H 40 il
B8 DAP W] 3 22 ELAT R 0 1) /0 57 20 A1 Y
TWURLIRDEG , DB MIAZ T4 5L 5 Casp8-In TRAL BEZH 5
DAP A 22 AN G, At g i s b
3.5 DAPX} CIA-FLS BT ZEMRM 15X IR
Fe. 4 DAPYEHIJG CIA-FLS JA T B i w5 [ (34.80+
3.90)% 1, (5.68+1.35)% , P<0.05] ; % caspase 1] il 5]
WAk FLZH CTA-FLS i T2 R ¥ W] 0 AIK T DAP 41 (P<
0.05) ; %% caspase fill il 1] 7 Ab B2 7, Casp8-In Fikh
PEA] CIA-FLS 1 % Bl & 5 F Casp3-In. Casp9-In.
Pancasp-In il 4b ¥ 21 [ (29.46+2.16)% Lt (18.09+
2.50)%.(20.41%3.53)%(10.17+1.91)%, P<0.05 |
4 i

FLS 5 B AE 5| R 1R S 1 W RS 5 0B Al
I, & RA R RIS AE . WF R FLS A
S 5 R B AN BT T A AR 3 AR VR AR Y FLS 7
Az Z2 AR 58 A0 I PR - 5 B DR T 2 (R T
FLS {RZ@FIMIASCTT . HAT# JCARYA RA BT,
I R b TR YT 25 W A5 AR SRR 25 e
il 70 W B TR A, AR ELA W S RRE R T A AR
SR AERH B BIE FH O, AN S KB T 5 38 24 AR )
B 1e] 1) 500 0 A 22 BT, BT — s ST AL (B A B
Bt AU 543 MEVA R RAGRC . R IR Y
T VESARZS W), BADRIR) 2 5 T3R5 i AR X
R A AR s 22 S50 3, A6 i PR LI J7 18T H £ %2
B, W A ZE N B AR B AR BOB 24 10 T B R
o BB A SR T8 A G v 2 35 R 0 B A
N2 SRR R F A
IEH IS EUNE S PN E SRS TN O N

W T E AT RA BYBFSE R . 5T FLS F71E 57
G A AR T SR AR R b 20 M AR o)
TR G FLS 45 5 T H U T, A B —FhiG
T RAFTZ ARG IR D5 58

20 B A TR — b s A A e RS 4 9 4 LA
F—Z G250 H FPEFET 72, caspase K
Ja 2 Hrp AR OCHE R PR R T o AR A caspase T I
T3 % T AL 57 K AT I RE AN ], TR 53R T
KB —FZE WA 3h B (B4 caspase-2/8/9/
10) , 25 28 02 i T2 800 A F (£ 4 caspase-3/6/
T ARRYE T 3 W AR A S B 4
T ZRIR R MR AR, e 2Rk E T,
FET- AR 5 A0 B BCAR 25 5 5 &k 2 R AL, 54
FADD, 15 caspase-8 25 & , IE LT I R 5 E &
&, 3G AL procaspase-8 , BTG T FRLV caspase-3, T2
AR T ORI AR B A N AR T A S
BE TR ACST 25 S5 O | R A% JIE i 3 P 1
38 B Cyt-c SRR ANT, 75 ATP/AATP A7 7E 1 L
T, Cyt-c 5 Apaf-1 5455 W 2 R G G 1K, 164 pro-
caspase-9, I I T Iif 2 I caspase-3, T £ 4 fg
127" HILAT UL, caspase-8 ,caspase-9 73 il & P 55 1
TR LU s K, M caspase-3 /2 T-IR AR K
Uity M [R] B B0 Rl - o caspase T3 283X R AR i 48 19 4R
28 L HARER ZR B e, S ] 3 40 i e T
o UL, AWTFE E SR AT caspase 38 PSR AT
DAP X CIA-FLS 3458 5 - A9 52 )

B ST 1 S W DAP X CIA-FLS 34 5 A4 521
S5 415 I TR T WL A B A IR AR CCK-8 3K
%, UESE DAP 8 LI 1 77 3R CTA-FLS
AUMLTE 7 A HAG G . Ak DAP AR CTA-FLS 11y
caspase FHOCEE PR RN, UL X A1 FE 1 caspase
S o 2R AN [R] caspase #1004l 551 7 4b #E CIA-
FLS /& , DAP (AN HIVE A R FE FE 55 , 3% 55 caspase
PR TP 28 o B Y90 Ak B B (] 35 47 A DG IG , ARe )
SN R R . A0 A A R T 2 R — R AE
AP Al QN0 A% 2R 20 B Ak 4 55, AS F R
1 Hoechst 33258 95/t e {4 ML 4E £ CIA-FLS 135 2)
YRIIEN , 22 DAPAE IS CIA-FLS 41 A% IE 25 k%
A ek I 2 LR R T2, Casp3-In
Casp9-In , Pancasp-In THAL BRZH (A T- B 42 55 DAP 4
ANFEREEBGE . I, FAT 4D DAP 7] 6818 i 175
T CTIA-FLS 1=, T il HA 98 , 1X— i 2 P cas-
pase il A B AR

Tt W DAP % 5 CIA-FLS 4 T 9 F¢
PEOIFIRDT H E S 5 TR, AR L R
PG i 2 40 AR AG I CIA-FLS 3 1235, e 4%



+ 2202 -

“Z # B 5 Anhui Medical and Pharmaceutical Journal 2022 Nov,26(11)

caspase I il 751 004 20 3 17 2 55 DAP 20 ¥ U I [
fi% , LA Pancasp-In FiiAb BEZH B AR & 4 B &2, {H Casp8-
In 751 A0k FHEZH 9 7 232 K0 BH I g~ At 00 o) 751 79 Ach 32
o AMERH EL PO AR TS S
T 20 I 5 SR LA — 2, DAP 0] 5§ CIA-FLS & /E
MBI T 2 . 2440 caspase i B , AT A5 R BHL T
DAP 5 5 CIA-FLS 8 T RN , I FLA il S obr {4 i
TR T I 20 P X U T BB ASCSR L B S AR ol
T Z IR R IR TR s I, B R IR AR A
Xt AR AR . SCERHRGE ™ RA A
FLS FE LR R T A2 v, al 3 2 oy SR b A
KeZ WA I, A48 Bel-2 KR E H D)
8 \NF-kB {55 5% 30 1 0 p53 5848 4, R 2
BARIHT IR AR % FLS B Tkt i EZE R L 5
FERIRZGW 5T FLS P T B BV AE T

25 Tk AHIFSE & 38 DAP R 5L 50 A0 R
M CIA-FLS B4 58 , 38 i caspase #1112 175
CIA-FLS & AT, Hip B30 R Zbi R T ik 4%,
T DAP A BAENIBIT RA M —Fh KSR 254
{H A TE B |, caspase 18 H 5 S B R FE AR
DA R HG Al /0 L 908 1 3 B 8 A AE A0 P 5 O T
B2 Ak caspase {5 A 7 T30 1Y SO R TR
TG 22/ SE B 58 K i — 25 5T DAP 1555 CIA-FLS
PTG UM, 5 Lok R 4 v ELARYE FH
I3 AT .

(ASCH 1~3 DL 11-1)
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