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BWE  RADTWENE SR EBARTGBON R PSr R0 Kee HANMIET . FE S0V 5 R0 E EH 4
(% bel-2 fl bax (1S R IFRIE . 45 RRY] Kser AHRE PSr /711K 6h 1 240 J2H DNA,  SETTEREEUR ik it |- B
SRR “ERBER T XA, PR IERRT IRRALK R CBERR T X SRR AN A L B B A T L sy
ER 6. 9. 120 24 1 48h J5 Ksex AUBIAT 4 . Kee AR TEAH ST RALG W] B0 16 (p<0.01). HfEAILUL S
Qe 3, STRAL Kser AN bel-2 (bax S 7RIA, bel-2 ZIAK1E I M4 82.8%, bax A K11 41| My 4 44.4%, bel-2/bax
LEfH 1.86, %Sr {1/ 24h J5 11 Ksgy AR, bel-2 FILBITEAIMA 31.4%, bax FILBN VA% 38.2%, bel-2/bax LLAH
0.82,'jxIMRAIMALL, Z5AAUEN (p<0.05); LR WA, MM St BBYT Kee AUHS, ANMRTS 540 A
FEIAE, A PSr i 'T Ko ANMAGUIT 0l 2T bel-2 FiLH IBRE, bel-2/ bax LEAE TR0

KBIA VS, K AIML, JTT, bel-2, Bax
RESES  RBILS

WIFTRE, IR RS &AM A ORI T
RENTHIREE R, ik, 697 VBRI T T 6
RERMBAOATY, LA RRNEmLEREY. &
Y. MR P kR TS, X M R A
JYR TSNS . A T 3R FIE FH B P 2 A
ST HIER R, ATUR 2 R BRI SE B R
WIS A% & St 31 Koo TEARMRITS . S 2
K R AT AR K AL DN bel-2 Fil bax AEE R84, 18
A M TR A% 5 Bt 1 R K, T8 40 IR O B80S
BV HUE, AT BEARS fB A IR S A L
S BRI PE I TSR F T aERE, Jf N
W PR FH B P A% #2007 IR S L5 A 38

1 #RInE
1.1 FEKFIBSR

NEFLA bel-2 fil bax #3i(Santa Cruz),SABC if,
FIB(HFKAY | A F]), Annexin V-FITC (Sigma),
4L INNE (prodidium iodide, PI) (Sigma). ¥Sr g
[ Jer 7 i BT 0 e 1) 47 3R BT 4R 48, T £33 W
4,pH 1 8.0,J84L41i>98%.

1.2 ‘AP
MR FR U KW Koo BT, HI RPMI-1640 4 853:
N R A — R B YR B

VA E M MIRIE 2X 10° /mL. HUG W 24 FLIESEM, 1
T FRFLNCE ImL AR . SRR AT — 15387
Sy ImL HH RPMI-1640 25 3280 00 ¥sr 145
W A PSr AR TUMETE R ) 72.0Bg/mL. X HE4A
TGFLHIA ImL RPMI-1640 435359, e b FLFIxT
HOFLAMO R ERIRIT N 1X10° /mL. 3% 24 FUEESRME T
37°C. 5%CO, MIFFRFNETTR, LN R)MCEE 40 o)
TRTATR, EPFINEERTE N 6. 9. 12, 24 F1 48h.

13 kS REIEk[2, 31A%

{40 BB R 41 DNA 2 AR G842 T TE &2 b
A HUDNA £ 5 101 L, T 2% iR 100V WL
JK 30—60min,EB 44, 4 AM MBI bk is 5L o

L4 RATRCHRAMOCEESWNMMAT S
3

H Triton X-100 411 1h {5 40 BRIAAE RIS I,
0.01%m mol/L #ZEKAA T H 3h 41 Jy 4R BB IR T A BH Xt
I, 4R F 0 Annexin V-FITC Su L (1:10), PIS
nL (2501 g/mL) ,JK# 30min 7, MR MAOREE
1X10* 400, FEARBEARRA MM et sk ~
BT R L M9 e AN ), B L3 40 e S R L 4 g 4
J WALARRE T IIL AT 98, TR T4 R A

AR A 5K T, 5.1966 4 12 JTHVAE,2001 FHEAL 3R M KSR P00 12, M K22 00 IR 58 — W S 5 ] A2 DS

WORS 1 30: %) %5 2001-11-13,#%(9] 2002-04-25
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99y, SEH LYSIS #Ad-0 35 4 i 1 4 309,
1.5 bcl-2 1 bax EQGEAKLEN

W e 40 L, B T pH7.4 F) PBS L IRFE g 2
X10° /mL % F 42 BMARAES, R 1000 L
N, TR 4% % B F IR A 2 ,-20° CR7F & HL B a7
3 NIRRT 3% H,0, 5min,5% 4 .34 10min;
bel-2 Al bax B EEHIA (1:504°CHE; TR
Hi(1:300),37°C30min; ABC i®37(1:300),37°C 60min;
DAB Smin. 5 Jii EAIRAFE S G B R RS i K, A
FEWR R A

SRR, AXTHCEL PBS OB —H MK
Yoz it BB e bel-2 1, bax BHPEZA . BUMLTH
O EEF (10X40) K 500 40 =R B4R AR AT i 1
Sz R

1.6 RS “sr B RRRUFIEMLE

3t Ko 4052 5Sr M5 AR R B G BATR G
D (mGy) (s, Zm ~NRagar!
D=AE/m
KA, A K PSr FEHHEERL (kBq), E N ¥Sr
) BT TIRER, m 2R R

1.7 it

MR TR, ALRILBCRN ¢ 185, bel-2 |
bax ZI& R E MM IR LLEER M x K48 .

2 #R
2.1  Kse2BRSE “Sr BRSTHY RIAMUL TS

Kser M2 ANFEINT (IR ¥Sr MOS0 BRI
HITEENE 1.

Tab.l Accumulative absorbed dose of K54, cells 88r irradi-

ated for different time

Time/h 6 9 12 24 48

Absorbed 0.0241
dose/mGy

0.0362 0.0482 0.0964 0.1928

22 YHREETAOHEKERE

Kseo 122 Sr /1 Hik 6h #1 24h,32HY DNA, I
B s v bk I IR “BARRR T XY,
1“7, MXTHAUR N CPERR T K L 1.

Fig.1 The DNA ladder of Ksg cells ®Sr irradiated for 6 and 24h.
Band 1::marker; Band 2-3:unirradiated control; Band 4-5: irradi-
ated for 6h; Band 6-7: irradiated for 24h.

23 FARRCRIAAEMSTER

St EH 6+ 9. 12. 24 F1 48h J5,Kse, IR T
Kse2 B IRINSE R AT B TR (p<0.01);
— B Psr A E K, ke RENE
e, (B7E MU o AN ) () LB 4 2 1) 4t R T Ly 4
MASERITE B AL (p>0.05) WK 2.

Tab.2 Apoptosis and necrosis rates of K, cells 89S_r irradi-
ated for different time (X *5,%)

Irradiation time Apoptosis rate of Kss; Necrosis rate of

cells Ksg, cells
Control/h 2.5+0.64 08+0.73
6 1094234 1024298V
9 9.6+0.70 " ¥ 1194087 %
12 10.14£2.47"? 126+2.70 "%
24 10.4+0.68 e 116046V
48 8443.13 " 104£271 "2

(1

p<0.01 vs control group, * p>0.05 vs other group except ontrol

24 bcl-2 1 bax EEMGGEHALFER

SIS BUL S I BT, bel-2 Bl bax L4 L
2 Y TR A £ o IR K ANMEER bel-2
bax WAHFIL, bel-2 ZAMIEARZE 82.8%, bax #
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S BH 40 o 25 44.4%, bel-2/bax HGAR 1.86: St /11 24h
i Kseo AHHEA, bel-2 KIAR M4 MREE 31.4%, bax
LK I PE4E % 38.2%. bel-2/bax Hh{E 0.82,Li%f M4
kL, EROAEFHN (p<0.05) W& 3.

Tab. 3 Percentage of bcl-2 and bax positive Ky cells 24h
after ¥Sr exposure/%

Percentage of  bcl-
bax positive
cells/% 2/bax

Percentage of
bel-2 positive
cells/%

Control 82.8 (411/500) 44.4 (222/500) 1.86

31.4 (157/500)'""  38.2 (191/500) 0.82

¥Sr exposure

‘I’ p<0.05 vs control

3 it

SRS R AR T RT A B A A A U
Ty, TR A 2 N R R AR B T AT RR
WD BT IR RE AT BT g £ R
HA B B R 0 e, DA R % R IR B A
WA, PRGBS R IR TR sy S,
BREMNEEZ.

3.1 *Sr BYIAIIHF Kse: ZHRRIAB T

Forster 88251 2P w]i% -5 Burkite ¥k 2840
TS, SCHR9,101RIE gL £ PSm W[iES Molt-4
HRAEITEARKAT IS . OESHER VSt 5
SR TR .

7 S MBS BE IR L Dk [l b L EIL S TR A
& (180—200bp) BA740/Y] DNA “IiiR” X7k, iiF
S A PSr N TS Kee MU 4E MO T

32 “sr BHIANES K MRRAT SIEHTF

H RS o 2R A 75 - Ry 48 IR R TR LA AE AR ] st
WISTRIE A2 I,

AW Annexin V-FITC F1 PI XU AR eI,
A, RI PSr WIS Ksex 2B BN AL L 40 B iR 1=
I, [OREFHRRIME K. RRFERERS, IF
A5 AR IR T L A R M AE g . AT R Y,
Z RS LA 0—2Gy FETEFIN, TR T2 R AT
BT, SRR A" S10Gy fiEK 2L
- STk e s SO LS Gyn % AL /TIN a:nAFiodin)
MM TS SERR BRI AR T Akgi iR
Molt-4 404 52 5 2—30Gy i, (BLAIE LT
IFTEMIE B, SCHR[14131E 50—200mGy X SH2EA5]

#2 EL-4 4T n, It erdiis) EL-4 40 B A6

33 bcl-2 . bax &5 89Sr BAGHEFA) K562 ZHAR
AT
bel-2 Fl bax WA THKILR, bel-2 REFPHI

AT, T bax MR KT, AWIRAH,
Ksex M bel-2 . bax AT KA, 12 bcl-2 7 T bax,
$27R bel-2 MBI RFET W BE 2 Kseo SRR EIGTEM)

IEAEWTFR R, bel-2 LR K RAR A& LA A fITE
KRR HMN. bel-2. bax VAR _BAERF U
CRARERIBEARET, WELEtpRE T
AP R T A e B A e U, B AR
SHI MM T-E AT bel-2. bax RIAKTFEHENL. H
A AT St B ST bel-2. bax KIAK T
AL AR IE o

EANTFUR 4 TR R EEA, KPSt W
EHE S Kser AMAT-AI RS, bel-2 & bax IIRIAK
TR TN, LixtHA T, bel2 ikt AR
{6, bcl-2/ bax LAE FFE, KW ¥Sr %S Ky 400
T AT BE AL bel-2. bax MiATER.
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THE CHARACTERISTICS AND MECHANISM OF APOPTOSIS IN Ks¢,
CELLS INDUCED BY RADIONUCLIDES STRONTIUM-89

ZHANG Junning HONG Chengjiao ZHU Shoupeng
(Nol Affiliated Hospital, Suzhou University, Suzhou 215006)

ABSTRACT

In this paper, apoptosis and expressions of bcl-2 and bax protein in Ksg; cells exposed to different doses

of strontium-89 were studied. Six hours after the irradiation, characteristics of apoptosis and necrosis appeared in the Ksg;

cells. The apoptosis and necrosis in the cells irradiated for 6, 9, 12, 24 and 48h were significantly higher than the control.

The expression of bcl-2 decreased after the irradiation, whereas bax had no obvious changes. The results suggested that the

apoptosis of Kse; cells induced by exposure to ¥Sr might be regulated by reduced expression of bcl-2 and bel-2/bax ratio.
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