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HWE HBHH AAHIMHEEAMS (PTFC) 5 Kasumi-1 K562 4 itk 69 4 K 47 %14 A Bk 58 =
T, it Ay @ gk e 16 R e T R R R R, AIE R RIREAPTFC(0.0.125.0.25.0.5.1.2 mg/mL) 4
AT Kasumi-1 K562 @@ fetk, £ 8 MTT &40 PTFC st Kasumi-1.K562 Zm itk 4 24 K 7 4] 48 A ; An-
nexin V /Pl i X s e R4 PTFC # % Kasumi-1 K562 48 g4k 69 8 T oL ;Hoechst 33258 % &, ik UL &<
PTFC # % & feym2m o B T 69 1 & F % & ; Western Blot kx4 PTFC £ # /& Caspase-3.Caspase-8.
Caspase9 .PARP Z &g kA Tk, R 0.125 ~2 mg/mL PTFC T % 2 474 Kasumi-1 K562 g itk
i 52 xR (PTFC 0 mg/mL) Y4k, tm i 5 & £ 90 R 54K (P <0.05) , *F Kasumi-1 # IC,, (24 .48

h) %% 4 1.99.0.89 mg/mL, *F K562 #) ICy, (24 .48 h) 2%  1.23.1.03 mg/mL;idit Annexin V/PI

AR AR ,0.125 ~2 mg/mL PTFC 4 A 24 h T# % Kasumi-1 K562 #a it 7 =, # -7 Kasumi-1
AR5 42.98%.3.2% .3.66% .8.6% .19.8% ,K562 978 =& 45514 3.19% .3.19% .3.49% .
7.25% .16. 87 % ;Hoechst 33258 # &, x4 £ I PTFC 45 A & Kasumi-1 K562 g e+ & JLEA 2.8 —
;5= G xRk E  Caspase-3.Caspase-9 .PARP #i##% (P <0.05) ., &5 PTFC 7T 4#7%] Kasumi-
1.K562 #m e tiF 58—, LA =X pHl 5 PARP Caspase-3,Caspase-9 & & & ik TA X,
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The Mechanism of Pure Total Flavonoids from Citrus Paradisi Macfad for Inhibiting in vitro Prolifer-
ation of Leukemia Cell Strain WANG Bo', SHEN Ying-ying', ZHANG Yun', LIN Sheng-yun',
JIANG Jian-ping®, XIAO Yun-yue®, YANG Xin-xin*, QIAN Wen-bin®, ZHOU Yu-hong', and WU Li-
qiang1 1 Department of Hematology, First Affiliated Hospital, Zhejiang Chinese Medical University,
Hangzhou (310006 ) ; 2 The First School of Clinical Medicine, Zhejiang Chinese Medical University, Hang
zhou (310053) ; 3 Department of Hematology , First Affiliated Hospital, School of Medicine, Zhejiang Uni
versity, Hangzhou (310003)

ABSTRACT Objective To observe the inhibition of pure total flavonoids from Citrus paradisi mac-
fad (PTFC) on Kasumi-1 and K562 cell strains, and induction on their apoptosis, thus providing experi-
mental evidence for clinical therapy of leukemia. Methods Leukemia Kasumi-1 cell strain and K562 cell
strain were treated by PTFC (0, 0.125, 0.250, 0.500, 1.000, 2. 000 mg/mL, respectively). MTT colori-
metric assay was used to detect the growth inhibition of PTFC on leukemia Kasumi-1 and K562 cell
strains. Their apoptosis rates were analyzed by Annexin V /Pl flow cytometry. The morphological changes
of apoptotic cells were observed using Hoechst 33258 staining. The expressions of Caspase-3, Caspase-
8, Caspase-9, and PARP were detected by Western Blot. Results PTFC in certain concentration range
(0.125 -2.000 mg/mL) markedly inhibited the proliferation of Kasumi-1 and K562 cell strains. Compared
with the blank control group (PTFC 0 mg/mL), the cell survival rate was significantly reduced (P <0.05)
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in a dose-and time-dependent manner. The IC,,(24 h and 48 h) for Kasumi-1 was 1.99 mg/mL and 0. 89
mg/mL respectively, and the IC,, for K562 (24 h and 48 h) was 1.23 mg/mL and 1.03 mg/mL respective-
ly. Through Annexin V/PI flow cytometry detection, 0. 125 —2.000 mg/mL PTFC induced apoptosis of Ka-
sumi-1 and K562 cells at 24 h. The induced apoptosis rate of Kasumi-1 cell was 2.98%, 3.20%, 3.66%,
8.60%, 19.80%, respectively. The induced apoptosis rate of K562 cells was 3.19%, 3.19%, 3.49%,
7.25 %, and 16. 87 %, respectively. Hoechst 33258 staining showed typical apoptotic body occurred after
treated by PTFC. Caspase-3, Caspase-9, and PARP were activated in Kasumi-1 and K562 cell strains, as
compared with the blank control group (P <0.05). Conclusions PTFC significantly inhibited the prolifera-

tion of Kasumi-1 and K562 cell strains and induced their apoptosis. Its mechanism might be related to the

activation of Caspase-3, Caspase-9, and PARP proteins.
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JEdcR HFB (AR T B s 40, SRR FIE
AN, 5 R AE R B 2 T 40 B RS AR, 77 e B e A
FEOTIME, SR, RTINS R R,
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BAL A Y AR T RIRAED), A BN/,
HBUEPT R & 2 2 1, W90 k BT B
VEF 515 S AN ga T  BELAS20 i 5 300 . T 140 i (5 = 5%
S PR g e PR 2 0 A T g i PR R A 5
ARSI R AE B ICRN 26 Ak 7 25 Al J5 AR AR B R 2H 3 (pure
total flavonoids from Citrus Paradisi macfad, PT-
FC), &/ Hr E 2 3 MGk (At
MR 31,77 % ,Bite 1 42. 27 % , Wl f2 2575 1
11.12% ), IR AR R EE A R VE T i 1) 25 25 A1 F
WML PTFC X A i 41 e ik Kasumi-1 (K562 (13451
I 75 Al B 8 T R TR S DL S A R TR
45 LA PTRC Bt 1 L0 40 A AT BE 4 ML, M i
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1.1 ZiMidk  A#ER H MK Kasumi-1, K562
20 B R T VR A 5 2 B o s S B B I VB B 9 BT
HOE (W [ 35 E AR A ) SO G, 585 CRL-
2724) ,

leukemia; pure total flavonoids from Citrus paradisi macfad; cell apoptosis; cysteine

1.2 24%) PTFC il H B2 25 Ko b 24 1l 57
2 DA 2 Al B v o A AR B (I B BRARAE AT, i
130501 ) , g ff i 4 Al K F B SRk ki, Ul 22, | 9K
WP, A0, 2ok 20 B i, AR5 76 70 Al Ky, BBCRE) 4 Al 1
¥550 g, iMA pH Jy 4.6 ~6.0 2% w3 A £ 4
K, BEHOIRAS T T 30 ~50 C/KIF 1 ~2 h, R)G1E
200 ~300 W4 P b B 20 ~30 min, K3 IR A
BHE TEIR A BN I A TS K S BE, #2150 ~250 W
BT A AL EE 30 ~40 min, i 38, A IER AIIEDE
W ug WA T, TR R KIS R 5 INA 1R S BR AL,
B b S AR B s T M ARAS T 2 e B 1 T 2K 4
B (AR B0 BRI E R K AR L], & 55
Z1.201210118093.9),

1.3 R AN R B e =il
FUAT PR w5 0 H A e i B AL PR E (P 3]
I 3 2 [E Sigma-Aldrich /A 7] ; Western Blot Lumi-
nol (ECL ) i 57| & § LA 2.5 Biological Industries
/N ;Caspase-3 .8 .9,PARP, B-actin Hip{&ly H 3&H
Cell-Signaling 22wl 5 3t =X 98 T4 U3 7] 00 B 36 B
Biouniquer /A &) ; PVDF Rl B 25 [E Millpore /A & ;
MM B IR 46 W B 35 E Forma Scientific 2 &), &5
3110 ; 7L & BB B & E Leica A ], #15 DM
ILLED; 5 & H Ik X ¥ B 35 [E Bio-Rad 24 v, # &
12-0625 ; % 5% & Wy A 5[5 Thermo A ], #5 TS-
100 ; Jld (L7 PRI A T8 1) i JBROORAE 2 AN ), 25 TS-
8 5 B I A A TR AL 8 T ORT 2 A IR B A R
AT, B UP-250,

2 Ik

2.1 UM 55 R H MRS 9%, Kasumi-1,
K562 AHiI7EAF 551 10% G2F 1% 1) RPMI 1640 557
Wb, T 37 °C . 5%CO, AR R FRAa TR 1 ~2
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2.2 ZNMEIGEE SR MTT BL@ b, 43 5E
XiEAE K ) Kasumi-1 K562 4ififl, L 1 000 r/min &
L5 min, 7F B, 430 FE B T IO 1) RPMI1640 3%
FEWeh , EEE Kasumi-1 K562 4 il 2 vk i A1 x 10° i3k
ATSEYS P 20 MR o D T 96 fLIE SRR, iR fL L
{RFN 200 wL, 2050 5 FiAS [FI¥R EE I PTFC, fifi 2%
WeRE 2 35 %) 0.125.0. 25 .0.5.1.2 mg/mL, I i% =
X BEZH (PTFC 0 mg/mL) ; B T 48 E 24 .
48 hfg, &AL MTT TAEM 20 pl, fEE B FRAA PR E
4 h,3000 r/min &> 5 min, 3 [, it A DMSO
200 pL/AL,ED , TR E 5 45 ) 7t o s s 78
fithrA 570 nm PAALEEEUR O EE(E (OD fH) , S5 5 5
H3W, WAL 4 D, B E M RAE R, R
Graphpad #H5E 1Cs 4% A AFIG 3 (% ) =4b3
A3 IRZH x100% .

2.3 iR T RA Annexin V/PI AUH:
o3t 2 i AR I, BBO B0 A K Y Kasumi-1
K562 ZifLL 1 x 10°/mL $F0F 6 FLEFFEH, 43 3 m
ASEI e PTFC(0.125.0.25.0.5.1.2 mg/mL),
[ 523 (% B2 (PTFC 0 mg/mL) ,24 hJg k4
M1, PBS ¥4 2 %,4 °C,1 000 r/min&.0»,5 min,
7 i, KM EE & 7500 pl Annexin V Binding
buffer , 5% 2 i 240 LA & AT H, n 5 pl An-
nexin V-FITC i{®4)J5, A 5 L Propidium lodide,
RIRIRA), S IRREE RN 10 min, 37 %0 F i X 40 Mo 1%
Kl , Cellquest 1. 2 Jp Ak i3 Brali 2R

2.4 HAMEIHT: R A Hoechst 9G4 (sl
O #4: K 0] Kasumi-1 K562 41, 43 2 7% T &
10% JiG2F 1375 1) RPMI1640 5% 7 1 v, 1% 20 fu 2 vk
FEA 1 x10° A mL HEF 7S50, K 19 ol 40 8 0 3 422
FiF 6 FLtk, (HEFLZAABUN 5 mL, 43 BIIAPTFC, fifi
Zoue BE 3k # 2 mg/mL, % 25 H X M 4 ( PTFC
0 mg/mL) fEFF Kasumi-1 K562 4ififi 24 h 5,k
£E 25 P 0 R LH R 25 W hb BRAH 20 Y, 7500, PBS 114 2
WL FT L, A 4% HIEE 200 wL 23 5#8 % EP 4, ik
ABEFF T 30 mino B0 HEE, RS IRAR1E TV 355
h BUREZANML, FRR)Z TR S, PBS #RIRBES I, B
10 min, fH % 0.5% Triton [ PBS 7& #% J& & 1k
30 min, FiH] PBS $2IAR%E 3 ¥R, AKX 10 min, B3k
FH1 wg/mL Hoechst 33258 Yt i 24147 1 14 T 410 i 4%
2, #6220 min, 3F Hoechst 33258 4tifk, PBS
FEPRYE 3 UK, K 10 min, 43 HARAY (10 x ) (m i
(40 x ) JhE(100 x ) W&, FHlEE (100 x ) Ak,

2.5 EHFEIE K Western Blot #:iill, Ht
P KA B Kasumi-1 K562 4 il L4 1.0 x
10° M ERN T RE T, [ ZARBUS A 10 mL, A
PTFC,ffiZ& ¥ i 4 0.0.5.1.2 mg/mL, {E/H 24 h,
24 h J A, B0, 5 B3, A PBS Pk 2
U, A iS4 50 ~100 pl, S & AT, Bk -, H
R I AN FEPLAL (160 W, 354 3 s, [H]f% 5 s, 4k
3 %), 55V DNA , £FEBRA R ,4 C 12 000 xg &
L5 min, B F WS , 3, Braford vEINE H B E G
-70 CURfF B 4. HE P BCA &
HE R R & =5, B LI AS0 pg B8 [T
SDS-PAGE HLk , HL UK 45 0 J5 #2114 F Uk 7 W e
ENE NC % I ,5% lifls4- 0= i EH42 h, fin Caspase-
3.8.9,PARP B-actin —#7(1:1 000 f#if%)4 Cida,
TBST YL 10 min x3 ¥KJ5, Iz —#H1(1:5 000 F
), ZEIRFE 2 h, TBST YLK 10 min, 3t 3 )5, i
ECL A& T, BEHMEH Image J # 4t
TGRS RE BT, HH A A KR FR AT T NS
B P IR KO, i I — TR Ab P, L5 52 50 2
A0 BREH AR kKo

2.6 Siil2Eik SRA SPSS 17.0 #{44#r,
IHRPELR A x £ FRoR. B R AL ORE L ECR I t
forer , Z2ZHGORE L3R T B R 2 5 22 43 i, Her R L
R SNK-q #3:, P <0.05 NZERA G5 X,

# R

1 AK[EWE PTFC % Kasumi-1.K562 4 i 4:
KAMBIE A 8 (1) PTFC 1 T Kasumi-1,
K562 4l 24 h IC., 4354 1.99 1. 23 mg/mL;48 h
ICso 4314 0. 89 1. 03 mg/mL; 5 L A0 H A7 15 R bt &5
2 BE 1 R AR, 525 E 0 IR E A, 0. 25 ~
2 mg/mL{¥) PTFC 1 Kasumi-1 Ziififi 24 .48 h;1 .
2 mg/mLi) PTFC 1EF K562 4iiifg 24 h % 0.5 ~
2 mg/mL) PTFC 1£ /] K562 4148 h , 41jEA7G %
Zr A E (P <0.05)

2 K[FWEE PTFC fEH T Kasumi-1 . K562 4
MO E B (|1, 2)  H0.125 ~2 mg/mL
1 PTFC fEfH T Kasumi-1 . K562 4ififl 24 h J5 4T
I A0 AR K I Kasumi-1 20 B 08 T 3 4y BN
2.98% .3.2% .3.66% .8.6% .19. 8% ,K562 4 i1 )
TR 451K 3.19% .3.19% . 3.49% . 7.25% .
16.87% ., " LIS Kasumi-1 K562 4l T, 5
25 XN IR L3, PTFC Y B8 1.2 mg/mL A, Ka-
sumi-1 K562 4 1-%3¥ FF+(P <0.05) .
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£1 REWEKE PTFC % Kasumi-1 K562 ZHHIfF 1% REMLLE (%, x £s )
PTFC e Kasumi-1 ZiffIfEE 5 K562 #iJfIfFiG 5
n
(mg/mL) 24 h 48 h 24 h 48 h
y=papiis 3 101.35+£7.50 96.24 £5.70 100.02 +4.74 98.68 £13.73
0.125 3 95.63 £3.85 81.98 +10.84 99.39 £1.43 94.63 £4.91
0.25 3 84.29 +5.93" 76.16 £10.58" 99.24 +2.27 93.42 £3.13
0.5 3 77.66 £12.08" 64.93 £12.95 92.41 +6.83 73.71 £5.02"
1 3 65.66 £11.10 45.39 +8.03 52.72£2.11° 50.75+2.59"
2 3 50.27 +4.43" 31.34 £4.51 34.33+2.45 21.30+1.13"
H5A AX AL, *P <0.05
Kasumi-1 K562
10¢ 10¢ 10¢ 107 104y o e L% —
10% #1108 w6#| 100 ¥ 10 > 10 103{
102 i 102 & 100 » 10 L ] 10 e 10?i AR A
0] 10' e 10" e 10 10" 10‘}‘
100 _ 2.5%% ) 100 b e (Y 10° 1 320% 1 QO 2.‘?.(,),0{0.”_ T - -.lod \31?%1. B PP . ---:3 1?%»”
10° 10" 102 10° 10* 10° 10' 10® 10° 10¢ 10° 10' 10® 10° 10¢ 10F 100 105 10° 10 10° 10" 10° 10° 0% 400 10" 102 10° 10°
e Control 0.125 mg/mL 0.25 mg/mL o Control 0.125 mg/mL 0.25 mg/mL
10¢ 10¢ 10¢ 10¢ 10¢ 10%
10° 10° 13;? 10° 109 [ 100 # 103: 4”
10? S 1102 i_ 102 104 g | 102 i ] 3
10! a 2 | 100 o }‘ 10! P 10" 10! 10*; x
A ¥ o 3 el { |
T » 3.66% 100 8.60% T 3.49% T 7.25% |40 16.87%
1o° 10" 102 10° 10 10° 10" 102 10° 10* 10° 10" 102 10° 10 100 10' 102 10° 10¢ 1o° 10" 102 10° 10* 10D 100 102 10° 10¢
0.5 mg/mL 1 mg/mL 2 mg/mL 0.5 mg/mL 1 mg/mL 2 mg/mL

Annexin V FITC

Annexin V FITC

1 REWEE PTFC fEA T Kasumi-1 K562 4 T3 = A8 i &

*®2 AFEMWE PTFC X Kasumi-1.

K562 AT T R b (%, x £5 )
PTFC #J¥ (mg/mL) n
Kasumi-1 4fjits K562 41 it

l=pani 3 2.62 +0.63 2.90 +0.71
0.125 3 2.98 +0.29 3.19+0.18
0.25 3 3.20 +1.65 3.19 £0.87
0.5 3 3.66 +1.71 3.49 +0.46
1 3 8.60 +3.24" 7.25+0.88"
2 3 19.80+5.93°  16.87 +0.79"

54 AXT YL A, *P <0.05

3 2 mg/mL ) PTFC fEH] Kasumi-1 K562 4f
MBRETIEAS (B 2) 2 mg/mL ) PTFC /£ Ka-
sumi-1.K562 Ziififl 24 h )5, G0 B B I &
W, 5EF A1 A2 H#,B1 B2 kiR N AT LB
T/MA&,

4  K[a ¥ B PTFC %F Kasumi-1, K562 4 Jifi
PARP .Caspase-3.9 .8 & H &L MM L (F 3,
#3) PTFC £/ Kasumi-1 4124 hJ5 ( B-actin
HWNZ), 0.5 (1 .2 mg/mL (1) PTFC fEHI T,
PARP .Caspase-9 & [ ] B i i LI (P <0.05);
2 mg/mLI¥) PTFC £ T ,Kasumi-1 4ii}ffy Caspase-3
EHBIE I G X (P <0.05) , 1 Kasumi-1

“HJfl Caspase-8 & 4, #iG AW T (P >0.05)
PTFC 1F /] K562 4fiti 24 h J5,1.2 mg/mL f PTFC
YEHF ,PARP .Caspase-3 .8 .9 & 11 & %% 4

A A7 AT AL, A1 A Kasumi-1,A2 2 K562;B
2 mg/mL PTFC 4,B1 Jj Kasumi-1,B2 JJy K562 ; &k filf/m iy
e e ] 08 AN N
B2 2 mg/mL () PTFC £ Kasumi-1 K562 ZiJitutk

TIRATE @  (Hoechst 33258 #¢ytYL{n, x100)
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*3 REHkAE PTFC % Kasumi-1. K562 4iffi PARP .Caspase-3.9.8 & AL MM LA (X £s )

PTFC Wit Kasumi-1 41 K562 4l

(mg/mL) 5 PARP Caspase-3 Caspase-9 Caspase-8 PARP Caspase-3 Caspase-9 Caspase-8
Y =popitd 3 1.00 +0.00 1.00+0.00 1.00+0.00 1.00=+0.00 1.00 +0.00 1.00 +0.00 1.00 +0.00 1.00 +0.00
0.5 3 0.88+0.08" 1.00+0.02 1.24+0.28" 1.16+0.18 1.19+0.02" 0.96 £0.07 1.06 £0.06 1.01+0.00"
1 3 1.42 +0.10" 0.98+0.02 1.43+0.17  1.17 +0.18 1.30+0.03" 1.50+0.04" 1.39+0.15" 1.06+0.02"
2 3 1.76+0.11" 1.25+0.09" 1.42+0.06" 1.15+0.15 1.34+0.05" 2.58+0.11" 2.18+0.45" 1.08 +0.02"

925 X BEAL e #L, * P <0. 05

Kasumi-1 K562
B-actin [¥ P .m7 43 KD
PARP [ s | w16 kD
Active - W W= 30 kD
Active [N - > 19 kD
ctive = = ‘ Lo
corees R S
- 37 kD
o I * % @ 52
Caspase-8 [ 0 S - 57 kD
Actwe_ oYY I
X4l 0.5 2 0 05 1 2 mgmL

B3 AFEUEH PTFC /AT Kasumi-1 K562
EARESuy iG]

(P <0.05);0.5 mg/mL # PTFC /£ /11 F, PARP.
Caspase-8 HHIMIG FIMERIIAGITFE X (P <
0.05).

o

L7 2 Y 2 a0 40 L A 2 v ) e i
2 —  RE SRR RN 5% , & [ ML &R R 2
2.7610 J7 JRSLHRES . vo Ay s i T 40 s
AT 2 1 L7 o B B D e S A (R)3R T T Bt L2 oA
TRIT IR . BF5T 2B e 19 R A 5 40 i 0 T sl A
FALBET- et k1 Hﬂ’ﬂiﬂt{ SRz BE
FIEAT A FH 543 19 8 A8 R I8 52 4B 1T e S B0 e
P S  FUERE 9 2200 DRt A5 T BAA
A A i ag AR A0 i F I A A R T, R A R
AT Z IR Sl 2P, 55 10 0009 40 M 08 T 2 3R YT
I 1 X — BB T o WG B I Kasumi-1
K562 21l ki 5T , Kasumi-1 4ifakk sk 5 T A 2 bk
T 25 1 IML95 20 i, K562 21 i A R R T 18 PEBE & 1
L5755 4 B, SR AN [l vk 2 PTFC A T il Kasu-
mi-1.K562 4 itk & 3, b & PTFC ¥ B i 35 m A
FH B[R] P ZE A 4 A7 375 R R AR, B0 26 -, B PT-
FC X 1ML K562 41 i #k AT s fil E A

R T 3T ff PTFEC X1 I35 20 A3 5 310 il
YEFBLA , 5256 v R 30 =X 40 i 20 #r : #1 Hoechst

Yt yE A PTFC /E IS M E I Kasumi-1 K562
YA PR, & B [ v BE RO [R) AR B ] /) PTFC X
Kasumi-1 K562 2 il ik i i T- %A B . 22 5, 40 il
MR T2 b PTFC M B A 34 I A FH B[] 7 S8 1
T o MO A A 2 BB AL A% 8 TR AR P el A%
o TR LA HOR PR T /AR o [T 3 e 2 AR
AT 2 P R S0 0 T R B A 24 VA R T 1 i
hin. HED PTFC 4] Kasumi-1 K562 4 ifd fit 4 5 1]
REAZ I A

T AR 5 % Tl B, VR Pk 20 M 0 T ik 12
(BRI Tk W R B 5 R C M
SmaC %1% 5 Caspases 9 EE v, 4l (5% C
SYf TR A S AL 1 455, 78 ATPIAATP £
M PR AR, [ff Caspase-9 H & B VIiE L,
51kl Caspase-9 FiAE T Caspase-3 Hiffk, /Kfi
H C Ku &8> A B, #575 1L i) Caspase-3 1EFH T
R E Lamin (%28 H) .DNA B 1 2 E R
H BRI & b B 5 % (poly ADP-ribose polymer-
ase,PARP) HS IR E RN o4 A 1 f12 5,
IR B KA, IR S BT AR T R
Westren Blot ScHa 45 i) B , 4 PTFC 435, Ka
sumi-1, K562 4 Jifi #k 7 PARP. Caspase-3.
Caspase-9 W 315, ENBE & PTFC 1 Ak & 19 7
= ,cleaved PARP  Caspase-3,Caspase-9 1) &
fi,Kasumi-1 4 il Caspase-8 1% AW i, 1% 45
Ui, PTFC 5|2 Kasumi-1, K562 40 il 5 1= J&
Caspase #iPER, ol ResE it N IR T2
(PRI T R 2B O M A T AR
T PTFC 52 Kasumi-1 K562 40t )H T3 Fe v i
TR S TR B, XM T e & 4
BAE RS N TS B9 MAP 4 ( stress-activated
MAP kinase, SAPK) il p38 £z %4 Ji i {k 2 1 I i
%S5 PTFC 5| A MLfH Kasumi-1, K562 4 fifl
JAT-, L PTFC 5l Kasumi-1 K562 4il fd i 1= 1
L R R 2 S UM b S e A DL T RN VTR (WBA N
T AT — 2 R

25 b ik, PTFC 2 DA 2 Al v SO A5: 1) 35
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oy, BRI T R, BAIREERBIEH = RO
AT 2 S5 0 A, A S 36 45 SR UE 52T 4 48 Al 5 T 41 45
PTFC figfig il 15 1fiL0% Kasumi-1 . K562 4 il 14 5,
FH AR N AR & AR S A s Kasumi-1
K562 4HIJH 1=, i R b SRR 8 80 I IA
SPGB AL T I IR, (0 A 1 I 40 A O T Y
BAKGrF Y E LR A FEifE— 2P SR
i ERRULE I i

2 % X W
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