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BE ATH\EOETR2EESHFESMMREEFRGRAELRH S MAEHEA KR,
A MTT 34 BINUEE T 2 (5 S S BR A 42 75 2 IR K ip S LB BRI 4 31U X IR S B SR M4 NF'S-
60 AMMIMTEEIH I . SR EIR, — & VR BEBRBGEHM S50 T ORI, T S o 7 U
Mmp A, FIRESHAIMAK, BMEEMRFI 3Gy MMM RA ERE MR, T
T 0 700 00 T AN 40 BB SR ST RS . $RRIE ST NFS-60 41K 8AT / BIREG B 18 P50,
XA RE R A S L A I R B R R 2 —.

KR 54 TMEN, B, NFS-60 mi

435 R818.71

BF 5T A& TR s I 40 52 FR A5 K 36 0L R S S R P RIS, 3 LR 32 4 5 T T (0 SRR
FTRE D, AFEHEN, MM ARG B B R T 2 AR S R T RE AR AR . BRIEI
W 2EFSHSNEAREEE BRI RN Y, HZBEARBER. L ERUME
REBRE G ORIRY B, AR AR R, WRESHS PR RS TR
b, TRESHS WEMNHERTEEARERER LHEERST. NFS-60 4% G-CSF
KR4I Ak, G-CSF Z{k{55%#:5 % NFS-60 IR LT, Hik, X7 aEst
BT EMEFREESHIVEMRLSOMBEANRR, FXNAEREFREAR. 40
H M R BB AR R R DA T IEE SRS, HEORRMA SR SR AN R
B RBBSH NSF-60 40 fIE A R .

MR AT
1.1 #4%

ER S AR BRI 57 (Genistein) | Z IR BRBRREBIN I (Cantharidin) B2 PI3 B 5]
(Wortmannin) ¥4 H Sigma AH); ZH R REEE MEK] N H) 7] PDI8059 A EH Biol-lab
AF; BT IR EEM AR .

1.2 B E B BEEAERIDHIN T RER SRV & B
ABIELH 200pmol /L FIEAEBRATN Ho00 VAWK, WUEBRE, 4°C R7F. THRHTER

* EF ERBE ¥R E) (39800032)
WA H 8. R 1999-05-02, 1] 1999-10-05
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MW 40uL, IO 320uL RPMI 1640, 22°C {Ef§ 15min, VRS IMA 4pl L EAW S BB R
(20mg/mL, Boehringer Mannheim 22 &]) KiEF AT Ho0, . HECHA.
1.3 4HRRLE ST

NFS-60 48H4 /NEIETE G-CSF {REAIMIAR, BT BREHFRN LB ERIF. thG-CSF &
P 1x107/mg, LEEE 98%, BN ER R TREBEBE MR AR, DAY HENAIMRERT S
10% Ha4- MR RPMI 1640 3E5EH, A G-CSF EAWE N 10ng/mL, BERBE —K, W
BHREKARRAT IR,
1.4 BT&KHG

0CO v HER—RH LIRS, BHEFIEN 3Gy, HEFH 1.15~1.23Gy/min ,
1.5 MTT A%

WAMIZNAE M RPMI 1640 SEFRMVESR 3 1K, G ERATHIEAM, AE 10% Fadm
# RPMI 1640 $EFREFEIFAMMIKE K 1.25%10%/mL, FFL 80uL ANA 96 FLARH; MK 2
fEel 3 AR EE, SILMA 10uL, B4AMK 4 A~FF, 37°C iBF 30min, MHF| SAMFT
SHEMARE, SILIA 104L G-CSF ¥ (5ng/mL), 37°C 3% 48h, Hil MTT(5mg/mL)20.L, 4%
SERESE 4h, BFF I 80uL, MIA 200uL DMSO, #&F B, 7 MODEL 450 E§H%{Y (BIO-RAD)
L 4920m I OD B, DAIMHIFIMR B AR, PAIMAMHIF088E OD 55 it i
FIAIHEE OD E/ H{E (RPIEFHIRED) YU Birse

o 4

2.1 TRERAXI RS T NFS-60 MMBRMEIE RSN

WHBRHEARN L EE R LAY, LRV EEA RRERHER
K (PTP) AL WP HLHERR, ME T PTP BiEYE, RHATHRANW PTP HRMHH =
— U BT PTP 25 G-CSF Z&FSHF MR ERERE, [H PTP Ik 41 fsRe
B (HCP) EH bk, TREEMAIMST G-CSF MR SR YE, #BR PTP 4.2 G-CSF ¥
ARz — B . B 1 B/R NFS-60 415 RE M E L YU Ve /5 A0 R AR 0L . X T
KRIBHTH NFS-60 410, M HRRBIMRE /N 10umol/L B, AIARMEHEIEEREHEARL, 4
WER 10~20pmol /L BY, TP ARIN, HIERTF 20umol/L, WAL B3 AL,
AR ZMH] . NFS-60 4IMR% 3Gy BH/E, Y4B E KT 0.2umol/L B, TG
BEMFFLATHR, M¥WEED 1~10pmol/L B, HE—ERMREKE, HIEETAXTEAR 1.6
FUA L, MWEERT 10umol/L BF, MBI IR, XEEE R, BB TR B0 T
(R RTINS TE, HAREBRE A RETEBR,
2.2 Cantharidin ¥HE$E NFS-60 4 bE5E 50K 1w

Cantharidin 2fEH M4 1 0 RFAZTY, [F ATP FEHEEEHH RPIRE (PP) ryb
WA, R PP1/PP2A B4R FAHIN 19, PP1/PP2A FEEMZ UM+ Al K BAE S FHIRER
fk, G-CSF ¥i&#H RAS/R AF SR BT TREZIIAY (1 . B 2 AEAFWREY
Cantharidin H7 NFS-60 413458 88 ALy . Cantharidin XF5% I8 &4 NFS-60 41 i %A B
BHRMAER, YWEKRT 1umol/L B, MR T . 3Gy BEHIMAE 0.01~0.05 pnol/L
Cantharidin R PIEFRE, H—N/DHMEE, HIEEL5RBHAMA 1.2 5. BHE—
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SEHIMETE I Cantharidin {0 R ATMEA R IE 7V .
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Fig.1 Effects of pervanadatc on the growth of Fig.2 Effccts of cantharidin on the growth of
irradiated NFS-60 cells irradiated NFS-60 cells
#l Unirradiated cells, o 3Gy irradiated cells, M Unirradiated cells, o 3Gy irradiated cclls,
Compared with unirradiated cells: *p <0.05, Compared with unirradiated eclls: "p <0.05

**p <0.01

2.3 Genestein M SIS NFS-60 {HjREIEVEI 0N

Genestein AR EREEE, TR R 400 B S RRIEEEF DNA Hiih R 1L 25
AT . PR R AR AR E Y, B E R T T4 P R R / BRRRRE 1 AT R E
B — B9 {3 BIR NFS-60 4N ARFIWE Genestein J5 41 MU H & 3 HJ
W, BEE Genestein MREEMHEN, FRSHANRM KK RE AR TR EIH B TR, [REH4IRg
FEAEHCT RE R B LR IR AN AR 248, BT R 30BN B4 A 52.3umol/L F1 211 umol /1L
VLB Genestein AIHNEIA0AEIETE, (H XTI 5T 40 ML A0 ) V8 AR 052
2.4 PD98059 IEE&E NFS-60 AR EIEAIR IR

Ras/Raf 72 G-CSF ZUFEHIMERERZ —, MEKL & Rof WEHERY), B
B G-CSF R ESE M LFHEA P, PDIS059 B MEK1/2 i SiEima ) 10, K4
BRARME PDIS05I X NFS-60 MM TEA LM, M 4 BIFH, FEE PDIS05O Mg
n, B TR, RBHSREHARNNERFREE, % PDISVSI EHMHE NFS-60 41
MO FE AR . 24 PDI8059 M 3~25 pumol/L B, 78 FIME AL 3Gy WS40 M Al e 4%
B BT ARBEAM, #RELEE L PDIS05Y A ANEHFSTXFT NFS-60 41 MRS 7 (4 4]
BE,
2.5 Wortmannin X /E NFS-60 40k 58§42 0

PI3 HFE I REA S5 G-CSF MZMHFEH S, HAEMRESRGHIE PI3 ¥

BEZ I H U0 DNA ROV HREEE 0 TE b, HAF AR R R A A S S Y . Wortmauuin
7= PI3 WS 2GR A A SR 02 . B 5 BRARFEWE R Wortmannin 5 NFS-60 41
YERE A FAIRIL . B 5 B, Wortmannin X B8 & 5 5 W8 541 M 69 B R e BN 4
R, EIRTHIFE Y 11.1pmol/L, ¥4 Wortmannin H¥ B H 11.1~33.3umol /L B}, 3Gy 4t
21 B BE T S BOLL R MR B R B AT RIS 10% 7247, A Wortmannin X B4 R4 #0 h14F A
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Fig.3 Effccts of genestein on the growth of
irradiated NFS-60 cells
@ Unirradiated cells, o 3Gy irradiated cells,

Compared with unirradiated cells: *p <0.05;
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Fig.4 Effects of PD98059 on the growth of
irradiated NFS-60 cells
il Unirradiated cells, # 3Gy irradiated cells,

Compared with unirradiated cells: *p <0.05

"‘p <0.01
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Fig. 5 Effects of wortmannin on the growth of irradiated NFS-60 cells

® Unirradiated cells, 3Gy irradiated cells, Compared with ugirradiated cells: *p <0.05

3 ®

G-CSF ZKfE54 R NFS-60 AIMUIER M HEAL . SRR G-CSF ZHF B S HEA
WEZ: G-CSF GREHETIRZEMIERM, BIE JAK2 ¥, BaESHS, Bl JAK(Just
Another Kinase)/STAT(Signal Transduer and Activation of Transduction) %, Ras/Raf %2kl
B BB A, BREREERE, AV ARNEENSME Y, BAREEAES
FHEAEBRES S ESHINEE, AR ORBEARNBLEERE TES58D
JAK/STAT BEH Ras HBE, A—HNE A ML EARRUEE XL, & Ras/Rat (HE
R, HARm RO R, WRG %S, R E G BRI, TREs®e 0,
PRICHEN, RO R R B TS5 SR UM, TR RS0 4 58 5T N R (i B
FRIFTIEREANMIETE . FATHO LIRSS EFEAUE S T 3K — e, I+ & B R4 40 A0 S 18 51 40 g
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FEXMFEEMFHO Y ERFRENER . (1) LHRMX 3Gy RETAREH (RIEHE AT
BT RBSAME REAHEIEERIARBHAMY 1.6 FU L, (2) —EKREM Cantharidin
ReB{Rt A BT A AR HETE, Er BF R 3Gy MMM EEIEE . (3) Genestein Xt Lt
AR E /e AR R B4 HME, 1 PD98059 F Wortmannin 7E— & W T Xt I8 4141 A iy 410
HiAE A ES B . YLEAAR S 40 MU RR B R EE E R T T RE R, RIUVBERRER T IR A/E A5k,
MEF ERBERAMNKS, WENZXEAATTRETRAZEFSRS, SERE M
#l, E, MEESAHREEE HRZEGESHS FTRARSHMMEE maHEER
WEEETRESHS NERRNEARNRTRG. £ LA RP AN, BN
HF ot BRI X 32 IR NFS-60 41 fUA(BHE AR AR, R LR T B RS e
AREEHEZ4 25 (0~96h) X AR FIBBEET NFS-60 1A (1~5Gy) M{BHBEIEMA, ZREAM: B
HFRBK, AREENSREE, AR WRER; MEE RS S M ERN
MMERE KT, SHBRNEYNEEAZHES (ERRTE) . RUSABRGPHIEHE
A5 RS EARHAEMREREHBAX, #HPRRHmREEE, MRZEFSH
BRI ST B . NFS-60 410 ME FHR sk, F—eBRE Lo XmIEH
1 M40 AR SO TR, b L 0 R S U B RT RE AR e B L R F S22 AR5 S S W
", BYIHERIKEEETTF.

BERBMRES 5% BE55%S JAK/STAT 1 RAS/RAF BB TUARE, £77E1R8
BERES{{ 35 RAS/RAF MU, BIRADN, EERRBERREEIHIFITEBR e 2T /E M
T 275 BB BERREE I HI ] Cantharidin, [/#EL T 2G5SR FHRL S B 40 AA A
WHRARET . Genestein XTSI MHRIVE AR EER, ST HIEETRES Genestein ¥
MEEE A%, FBIRE R g i P B R BRI ) TR L R SR S M s T 04 |
I, Genestein X R AIMRAEAREMFH ZHESHISBBHEEGER. HBUILGEINER
FRABI.
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EFFECTS OF INHIBITORS OF SIGNALING MOLECULARS ON
THE IRRADIATED NFS-60 CELLS

CONG Yuwen CHEN Jiapei ZHAO Weihong WU Lanjun
(Betjing Institute of Radiation Medicine, Beijing 100850)

ABSTRACT In order to study the change of receptor signal transduction after irradia-
tion and its relation with growth of irradiated hematopoietic cells, the effects of the inhibitors
of protein-tyrosine kinase and phosphatase on irradiated and unirradiated NFS-60 cells were ob-
served by using MTT method. It was showed that the proliferation of NFS-60 cells was promoted
by phosphatase inhibitors and suppressed by kinase inhibitors. Compared with unirradiated cells,
phosphatase inhibitors had stronger stimulating effects on irradiated NFS-60 cells with 3Gy irra-
diation, meanwhile some kinase inhibitors might repress the growth of irradiated cells relatively.
It was suggested that the homostasis of kinase and phosphatase were out of balance in irradiated
NFS-60 cells, which might be one of the reasons for growth repression of hematopoietic cells after
irradiation.

KEYWORDS Signaling molecular inhibitors, Radiation injury, NFS-60 cells
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