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FiEM A 317 D BOHIRAERE T £+ — > A DR
—Fas YiR 3 X 08 Bol-2 B & 0B —

SRAFEFHELHERREFRE E4 KL N8R
B fF i

FiEMiatks L CHEBIC BT A RHEBBER T AL v AORFL TR b~V AEEREFTHS Fas PIEB IO
Bel-2 BHOBMBER T A -~V AOEBRICHTHHREDOFEORFET > Z L2 AWEOEME L=, MR E LTAR
/INFRBEEAR R Bk SBC-1, SBC-3 8 LU ARtk RERF-LC-MS # AW V7. 10Gy #8108 20Gy B&, #
Fas #ifk 200ng/ml OFEN, 10Gy B & #i Fas #ifk 200ng/ml OFMNGEE DL UBER O KBRS 2 BT R OEL
EHRIWELERR, 7HP—VARAOFEBIURREELRRE L. T, M MRERERS JVREERENSE L
B IR BRI ST A — v ARBOFEY DNA = 7 FBESEYACCRE LE. 510, &4k 1
% Fas % L 0 Bel2 BHOZKEY 10Gy BHTHETHN, BEEBIRT R —vACHTA LT # b — v AHERE
FORBREOFEICOTBH L. #BRLELT, WHEEFRT AP — A% SBC1, SBC3 RHAL, *OBRXREHEE R
SBC-1 1z3\ T 10Gy MRETA8HEMIEE 17.940.1% (X £SD), SBC-3 1w\ T 20Gy BA 7285 9.6:£2.3% (X +SD) TH -
. Fl, BEBHER7 AL —vAORBZ, BHIW IMBESE»LBLhAEREBEERRICSVTHLHER IR, —
7%, Fas HiEORKBIL SBC-3 % L0t RERF-LC MS i1, Bel-2 BHORIUILMBIRIC D Shiz. 10Gy BEHHE SBC3 i@
T FasmRNA EROBME T HIZPES Fas FUEREBROHEMA DD, #l Fas BT I B 7R - 2R DOFERIMEEX H
fe. ¥7c, 10Gy B&H# SBC-1 kT 5 Bel2 ERRFOWAND H, BARBR 7 £ b — > A ohd 5 LEHEVBREED
—@R &t SRR & 3R RERF-LC-MS TIIEEHBERT £+ — v A2RBHHIT, Fas FIRORIAL D

THH Fas FIB LB T H v RAOFERLTD O, o, ¥, BHIWEEERCLBBEBEFIR7 LI —v ADR
@b bhichots., ZORRE, RIS E MEEOREERZIEDER 7R — v ARBEOFEN—HE L > TWH5D
ZEERLI. ¥, Fas HiIF® Bel2 BADEBRIMHBFIR T Rt — Y ARBOFAMEF LI TWB I &, 61, /p
MRSV TREHR A OFESRTFORERYBE(LERIZEC I - TCT7 R b=~V AERAPELIRI BT EERL

fe.

Key words radiation, apoptosis, lung carcinoma, Fas antigen, Bcl-2 protein
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HHLNBREHRIGEELZLNRTE Y, ZhdORBETFIXM
RECEEM+ TTEE S, BRL LTATHkoOMREX LM
gy 372579 —F, TRF—VvARBRESCHEBD B
WIEREME T SR AR R MBEERICED bh 5 4EE
HW7eBREEL LR TWAY, 7R - R XMRAEORL
LHRER L7 rn=F v OBmEE., BRELTRXZ VA
Y — ABATD DNA ORAIRIT A bR ETAE Lol L
LT 32,

BEHRAEDET BT, RERARMITE L HAETE & HBE
EHELBUOR TR, BB MM 51 5 K&
B X RO E LTERShAElRETH L, —#
N B RS MBI I I IE R Bk LT\ 5. —TF, [T
Y B BlRRE R s & O FERITE MBI FR D S h D STE B
KA Lo WRBR T IRZETH 5. T h HIEHME R R

SEEL 8 4F 4 A19H %A, ¥ 845 A16HZH

DENDEHEABEBHC 7 B~V ATH B I LD
Hn, MEITE RS BRHRBR T A - AR OB LT
7o, L L, MR B0 5 i S RABRIE L 7 K b -

VR EORBEWIIRER SRS, B E RS o mgik
HISROEEHAIIC R RERE T L — v AR RBbhD L
BRETHCHALRTWADRTH B, BRI BT
BB HERT AL — v AQBEEY TS i, WEEMREL
U C MR 281 5 B BRER 7 8 b — v A OF Hx Mg
Fokkss X OIBEE D S O ERMBE TR T5ZEEA
WERoE—DHE Lic.

—%, THEF v AOELERE LIV FR I VT —ED
FEME(LIZ LD DNA O 7 vtV — A B ~DOMH{LTHA
B, 7 A b — v ADFEBIIE 4 DRETEDIC L - CTRHS
RTWBZERMLATWAEY, o, M7 ®F-Y
AEBREEL S MAEEHEL LT Fas HIEARAESH
P, Ffe, fhica = -2 iRETFE LT, AWREBHEY

Abbreviations : ER, experimental release ; PBS, phosphate-buffered sahne SR, spontaneous release; TDT,

terminal deoxynucleotidyl transferase ; TR, total release
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VvABREEDLIRD t(14; 18) RESEEOBTEELT
Bel2 BEFHFERINLS, B2 OREFEDIT AL —v
AT A L Y MEHROERELYERTH Z EHM5
ATWAY, Lxl, 2hHDO7H b — v AEEEET &
BRI B0 A EHEBRT £ b — o X L OBEMIOWTIE
BEAEMOAT . FEEMEE L CoEiiatkic s
A RERBRMIE, M7 R — Y ACHT B ZhbER
FOBEMOHEEDORNEANEOE DO BHL L.

MHEEIUHE

. ke SUEERE

MRtk & LT AR/BEEMAR SR D SBC-1, SBC-3 38 L T*
N g% o RERF-LC-MS & AR A, &lifakk
i, 37C, SB—BRLRFEDA v o N~ 2 ~1T, 10%4H
R (fetal bovine serum, FBS) (Gibco Brl, Grand Island,
USA) &% 74 — 2 MEM ## (AR, BR) 2B, <+
)5 4+ 2 (Corning, Oneonta, USA) N TE#E I i, KA
BafilagEna vy 7=V b (confluent) LI & &,
0.1% + V7> -0.04%EDTA ZFHCHIlR IBEL, Fricic
TR R Ui,

1.8 5

REBRMIH0.1% + U 7~ v-0.04%EDTA MEI T E—F
RCRB L, EMHRE Y T 4 v 2 A S B
W BT - 7. BEIX ®Co [RE3EE RCR-120-CI(HE, ®
R) »ofBohs rige B, BMEXK 50cGy/min, ER, =
SHCTRE L. MlRoRHF, FERH= v+ = —Afllad
ARHMEKFCKE L.

0. *Cr Sk X A It HiE

MfRFEH 2 “Cr BRI TIT - 7210, 2X 10 B EE
EREYF 4 VL CEBAEFIEHE, 20uCi © Cr-7 v AR
b Y ¥ A (400-1200Ci/g, Du Pont, Boston, USA) #¥%mL A
YF¥EaN-X T IRHEE LY. BERE) VEBEER
(phosphate-buffered saline, PBS) (pH7.4) =T 3 @M% % L,
Sml OFTEEREH A N Z WERK & Lz, 10Gy XV 20Gy B
&, #i Fas #ifk (=2 = IgM &, MBL, & &E) 200ng/ml @
%, 10Gy W&t & #1 Fas #itk 200ng/ml O ftHO ZFUER,
URRETIRAE T 100 DEEE EWE TV b r— Lk L O
BT gV F 4 v X DBRRL, 1000xg, 5%
RO 8% R L2 DR SHEM. Y 7 v =2 v v 2 —THl
EL. "Cr RMWBERIZE% K (experimental
release, ER), B ARMHI{E (spontaneous release, SR), 4 jkHiME
(total release, TR) %l L, 100X [ER (cpm)-SR (cpm)]/[TR
(€pm)-SR (cpm)] & LTRDEY. SHHEYRD B o B
RERTHRE~ L) 5 4 v o ¢ HEFRRILET 2 Z LI k
DMRE BB L, FO8% LE 1004 & L& FABCGER LTS
bl EOBENEN AT L. ER3A &b 3ERD
BELTFw, 20t (X £SD) #MAFETRE Lic.

V. BrEx

0.1% + vV 7 v-0.04%EDTA MEBWCHBEESMY T,
a2 L DEIEEL, PBS T2 m¥id LBEILERE 0.IM 2= o0
Brrvy SRR (PHT.2) TR L72.5% 7/ A& -V T A
e FT 3REIRTESE, PBS M LA 2 ¥kt R $ v
4 (TAAB, Berks, UK.) ¢ 1 BISSERE Lz, %, =%/ —
MRIICIRCBAL, BL7 = e vy G, KR CERE=

RUBEBCZE UL, 1um OBEYAIX0.5% AL v T —
RERXFERBCCEEL, BEDFRYS=v 4 - $h—F
Rt A ETFEKSE T H-300 (B, BX) THELE.

V. 7R b~ XKD

FHBBER O 7 R b — v AR O, YEERET R
WT200fFBRERT TS RELERICERRL, MIK0E+D7
B b= AMRBEHETAZ LI X b Ty, KBIBA00@EF
DFHRBFEY A~V (X £SD) TELk. ZOEE, = v
PR AR BTAET R v ADHAREEREE LS W
fo. ZTT, TRP-YRELTHAENLR Y =+ v @EHSR
TOWA{LBY oML 7 Rt — v AMBE LTEHREILE
B, TRV AROFE(LLEELONDBRBEHBIZT A —
AR E UCER Ligh o e,

V. 70—H%4 pAPY—

0.04%EDTA BABOARCHREZ YRy 74 V2RI DR
FUF 4 Yo bEIEEE, PBS TH¥%E PBS THE L
1% RFHRMATAF e FEASHMEE TEEL, PBS T2
[E1¥E¥ L7z, Fas IR ORE O ML, Miyawaki 59055k
eV 1 gkiifk & LCH Fas $Hifd% 1 ¥4 ME7 L7 3 vk
%1 PBS TEE 25ug/ml it 5 X 5% L, PBS THEHH
2%HifEE LTZ 4 2=V A Y v (phycoerythrin, PE) B
<9 A IgM #{{$6 (Southern Biotechnology Associates, Inc.,
Birmingham, USA) I &+ Cytron Absolute 7 @ — 44 b
A — & — (Ortho Diagnostic Systems, B ) THE L.
Bel-2 ZEHOFEBOFMIZIL, Tamaru HPOFEIZE-Kilgx
50mM bt ) A2 v ViR (pHT.4) THRELA0.1% MY b v
X-100 (Ft) & 5 B ES B, 1Ktk LTH Bel2
Pk (= - 0y oty T 2BE 3.0ug/mliTis s X 5 EN
L, PBS THMH 2KIBLLTINF VALL YV - [V F
4> 7 VB (fluorescein isothiocyanate, FITC) EEH~ v &
IgG #ifk (¥ =2 - vy V) TRIG &+ EPICS ELITE ESP 7
m —4 A } 2 — & — (Coulter Corporation, Miami, USA) TR
L.

VI. /H7n0y bE

42 RNA #Mfat B r 7 =Y vst+75— PENIC L
DHIH LA, 17 HFr—X—hr=) v P LESKETH
HELEBE? - T= brtlr— 2} (BA 85 Shleicher &
Schuell, Dassel, Germany) KEE L WF/ Fvomy ME
EWERR). /v TRy MBS LT 5 EE SSC (1 fEilE
SSC: 0.15M #i{t5 + U w &, 0.015M 7 = vE+ + U B 4), 5
FREFV ALK 0.1%FV =) Py, 0.1%4Mm
BT v, 0.1%7 4 3—1), 0.1%SDS, 100pg/ml 2+
7 ¥7F DNA (Boehringer Mannheim, Hi) 2257 b F LA
TUVFLE—v g VIETE8C, ARHERIGE R, KEZFvE A
754 = =PI X » T a¥P-dCTP (3000Ci/mmol, Amersham
International, Buckinghamshire, UK.) T&E# L 7= A Fas-
cDNA %7 v — 7 LCI6REE AT TV B €~ g v&T»
o, /¥ VT Ry MER 2FRE SSC-0.1%SDS % X 00, 1%
BE SSC-0.1%SDS I CIRALEEHE, X# 7 4 /v & (Fuji New

RX X-Ray films, +7 4 V2, BR), 1 A —CTF 54— -

(Fujix Bio-Imaging Analyzer IPR1000, B+t 7 4 &~ &) 2FHWT
=S IF S5 7 4 —%{T\, FasmRNA 2K L OEE
L.

V. DNA = 7RER%k



452 ]

BELLERTE LW BRIA %AV DNA B {boge
FRREIZRE T o, kA=Y VEEART T 4 vEES
NIEBIR 2B 57 4 v L, BEKCESEE 10mM Y
A 7w VIEEW (pHT4) WL 20ug/ml T rFr—+ K
(FE) B CTER C2045BREIE S €. RICEBKTEHE
B 2% @Bt KKK TH9HMAEL, SHICEEKTEE
HBr—3IFN - FAEFUvRIVAFON PFTVART =
Z — <+ (terminal deoxynucleotidyl transferase, TDT) (Gibco
Brl) 03U0/ul L€+ v-162-FAFv v ) PvE5-=) v
B (biotin-16-2’-deoxyuridine-5'-triphosphate, biotin-16-dUTP)
(Boehringer Mannheim) 0.04nmol/ul %&t; TDT EH Y B E
BTL, SRS A= 275A%5T37COINERT605

SICr release (%)

1

MRE &€, RRHIA=27F223TL, 2MEEBE SSC ©
IS ELE L, B, PBS, 10% R CIHKLE #3050
TESY  EdF LNt F v X~ EE A (Vecstatin
ABC Kit, Vector Laboratories, Inc., Burlingame, USA) % i
&, PBS THBH LT I 7 _ v+ ¢ v (diamino-benzidine
tetrahydrochloride, DAB) (RM={L3¥BF5ERT, RBA) B {L A%
BRETROAILL. BRI~ Y ) VIZTERERF
7o. TDT AEFNT A 2 CAEET + U v AREK (PHT.2) IKiR
L7z 1ug/ml DNase 1 (Sigma, St. Louis, USA) % T104 il
BULEHEBIDF 2B 2y br -2 LT, TDT 243+
TDT BEROATUBE LRI 2Bz v b r— s L
THW B L.

1
0 24 48 72

0 24 48 72

Incubation time (hr)

Fig.1. Effect of irradiation on cell death in each cell line. Cell mortality was monitored by *Cr release every 24 hr up to 72 hr.
Values are X £SD. The data were obtained from at least three separate experiments. (A) Cell mortality after 10 Gy
irradiation. (B) Cell mortality after 20 Gy irradiation. @, SBC-1; B, SBC-3; A, RERF-LC-MS.
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Fig. 2. Effect of anti-Fas antibody on cell death in each cell line. Cell mortality was monitored by ®Cr release every 24 hr up to
72 hr. Values are X £SD. The data were obtained from at least three separate experiments. (A) Cell mortality after 200 ng/
ml anti-Fas antibody addition. (B) Cell mortality after 10 Gy irradiation and 200 ng/ml anti-Fas antibody addition. @, SBC-L;
B, SBC-3; A, RERF-LC-MS. The figure of cell mortality after anti-Fas antibody addition in SBC-1 cells was not drawn

because of no induction of cell death.
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BRI Lis. BB II24EHET2HME ©fF -
7o, BMAkE L LRERIMICETROMIMEED -4, Mlgkko
PITI: SBC-1 A3 b BAHRIRSZ 5\ E < 10Gy PRS2 4%
T 3613%, 20Gy FRHT2REMB T 41£5% DIEEE R LI,
SBC-3 # & O RERF-LCMS 2 RBECHEROE LA R L,

Fig.3. Morphological changes after irradiation and/or

anti-Fas antibody addition in each cell line. (A) Light
micrograph of SBC-1 cells 48 hr after 10 Gy irradiation
(toluidine blue staining, x400). (B) Light micrograph of
SBC-3 cells 72 hr after 20 Gy irradiation (toluidine blue
staining, X400). Arrows in the figures A and B indicate
chromatin condensed and nuclear fragmented cells,
indicating apoptosis. (C) Light micrograph of SBC-3 cells
48 hr after 10 Gy irradiation and 200 ng/ml anti-Fas
antibody addition (toluidine blue staining, x400). (D)
Light micrograph of RERF-LC-MS cells 72 hr after 10 Gy
irradiation and 200 ng/ml anti-Fas antibody addition
(toluidine blue staining, X 400). (E) Electron micrograph of
one of SBC-3 cells indicating apoptosis after irradiation
under light microscopic observation (x4000).
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10Gy BRE$T2RERI# © SBC-3 Tix 21 £5%, RERF-LC-MS Ti2
23+2%, 20Gy FRAT2REfH T SBC-3 Tid 32+3%, RERF-
LC-MS i3 36+3% DIFETRERLK.

2. $i Fas HitkiRinc & A METROE L

# Fas {6 200ng/ml DN L8 10Gy B & H Fas 1
5 200ng/ml HMHEE X H MR CTROELLXR 2 TR L
fo. BEIIBEIC X AEE L AR 2UBKEET2RME T -
t=. ¥ Fas B DOHINTIL SBC-3 1B b 7o MIRFE g &
N, HRmMT2KE RIS TR TR 4954% TE LK.
RERF-LC-MS T A MREOHEMNBRD bhic,
SBC-1 THIAFEDHERILTD bhich -7z, 10Gy DRE &
#i Fas ¥tk 200ng/ml FRinDOGFA%TT > & SBC-3 TIREH
MRFEOHE MY Bd, T2RME T 67£2% wE L.
RERF-LC-MS Th ETFTOMBEOH MRS b hizd,
SBC-1 TIBEIC & HMMZELL LoBINIZED bhish 7.

SBC-1

130+ "

i Control cell

SBC-3

i

0. FREE{L

1. XREEEEE

B 31CBE ¥ L O Fas FIAHRINC & 5 & HRKO VS
kxR L7, 10Gy Bat48ksE @ SBC-1 T, MM gy
RTHRCE CClaORiEg & BIBIC 7 = = 7 VERERD
su<F VA tEYES THR v AREEL DR DAR
DIEIN%E D7 (K 3A). 20Gy BEHT28FEH# D SBC-3 Iz 3\
b REANCE (LD A e WRIBRIZ IR CCRIBRIC 27 v < F v i
RS THF—vARMIBOHEARED SR (K 3B), ¥hi
Fas #ith0HH 10Gy RESERIBIC BV CTIZERL TR b —v
AMEROEELRS D, BEELERTHEOIIREAERT R
F— v A L 7 > Tt (F 3C). —F, RERF-LC-MS o5
AVEELELIZ, BE#EDD I Fass AR TH-TH
BB I UHRRIOTNEBEBRLERE LT R —v 2k
OHBIZEL, BLAFX e —vAREEEELZORE (B

RERF-LC-MS

Control cell

Control cell

Relative cell number

10!

Fluorescence intensity

Fig. 4.

Expression of Fas antigen on each cell line by flow cytometric analysis.

Upper figures show the expression of Fas

antigen on each non irradiated control cell line, lower figures show the expression of Fas antigen on each cell line 12 hr after
10 Gy irradiation. Solid lines indicate the profiles of each cell line and dashed lines indicate the profiles of the control with
irrelevant antibody. Note the increased Fas antigen expression on SBC-3 cells and RERF-LC-MS cells after 10 Gy irradiation.

Table 1. Incidence of apoptosis after irradiation and/or anti-Fas antibody addition

Incidence of apoptotic cells (%) in

Treatment SBC-1 cells incubated for SBC-3 cells incubated for
6 hr 12hr 24 hr 48 hr 72 hr 6 hr 12hr 24 hr 48 hr 72 hr
10 Gy ND 12 +04 49+03 179+0.1 74=*1.6 ND 0.3=%0.1 0.7+£0.2 1.8+0.2 3.6+09
20 Gy NE NE 3.8%+0.7 9.4+13 NE ND 09%0.8 1.1+£0.2 4.6+0.6 9.6+23
Fas 200 ng/ml ND ND ND ND ND ND 1.8%02 14.1%4.4 34.0+0.6 NE
10 Gy+Fas200 ng/mi NE NE NE NE NE NE NE NE 473135 NE

Values are X1 SD. Fas, anti-Fas antibody ; ND, not detectable ; NE, not examined.
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3D). RERF-LC-MS & 351} 5 #{ Fas Hi{fiZ & 5 T2 e HIRITE
FRIL, TRV ABR TR ELERNIERAC LI DR 2
r—vABREELDRI.

2. BTHEMERE

FRBEEEC BV TRHABERIE~D 7 v v F VERGS
rrwF O LB DT R — v ABEE LAY E
FEMECTEET S L (K 3E), BBEI&~D7 n w5 v
e L MBS ORIELT R b~ v AL LT OBV
BlbrRL, XFEREBEEC BT L7 £ - AMANETF
ST TR b~ AR E LTHE I W,

0. 7R b—3 X EROSIRERE OFROZE(L

#1112 10Gy FB5t, $i Fas #itd 200ng/ml D&, 10Gy R
4L 41 Fas Hifk 200ng/ml HGpnt A% D SBC-1 ¥ L OF
SBC3 KT B7H b —v AMEREEEOERRUET (LY T
Lz, BEBIERWTIZSBCl XU SBC3 &3 7R b—v

AR B 2RI X D BB R R, BEOREBLE LIt

DR BTz, Lo L, SBC-1 st 2 REHEE L, 10Gy B
Sz E <L 20Gy BEETIRL LAET L2EEEIE VT
BT L. —7, SBC-3 1tk A RIEHEIZ, 20Cy BHER L
UT2RE%ICE < SBC-1 LoMEATED bR, HAERE
E13 SBC-1 i\ C 10Gy FRsH48Bf4E 17.94£0.1%, SBC-3
BT 20Gy MBETT2REEIE 9.6+£2.3% TH 1, SBC-1 oFH
RERFRT AP - ARBLLYBERRBLELDR
fz. Hi Fas HiEDTHMTIE SBC-1 KB W TIREEEF 7 & b —
v AMAOREIRED Sh T, SBC-3 12\ THi Fas HA7MN
BRI ABCIEEE IV 7EF — Y ARBORERRD
HEEORE & & S L. ¥4z, 10Gy RS & $1 Fas #
{4 200ng/ml OFRMMBEATIE, SBC-3 T2 7 H b — v A
T REHEE T ABREMIE 47.313.5% T, 10Gy BE& H 5 I3

SBC-3

Fas #itk 200ng/ml G L 2 RBEHMEO S L H 7+
PV AMBRORERMIARD bhic. ORI, BEEH
Fas SUEDO A TR 7 R F — v AMRORBIE IS
LTWBHAREM TR L.

V. Fas #{[E &Bcl-2 BHORHE

1. Fas fiRDORE

BRI BT A7 r—H 4 P A MY —IC X B Fas HiED
HERECOVWTORRYR LR L. Fas IEDORBE 1T
SBC-3, RERF-LC-MS i2g@% bifcst SBC-1 it @b bhic
A otz. SBC-1, SBC-3 i} A1 Fas HifAiRinc & A1
FEDOEILDORERIL, 207 e —H4 b2+ ) —DREBATREL
Jo. ULs L, Fas HURDFEHRIE RERF-LC-MS 12 & F#EIZEE»
bhic. #i Fas fikxHMLTL oMl 2RI 7 £
P ARBERINT, Fas IEORER X BD T L Fas Hifk
BT LITHR v ARFERLLVI LRI N, BED
W 10Gy FR&H12/ERI% SBC-3, RERF-LC-MS 12 %iF % Fas #1
FEORBIBERNCHBE L THEM L., /¥ v T ey bEEIZE
% FasmRNA RROBRHTRBHET=v e -1 ELTO
SBC-3, RERF-LC-MS 12t FasmRNA O FHEZ B D 1%,
10Gy BHHMEMEEIZE o FasmRNA O RBEEMRH
D, SBC-3 Iz#1T % FasmRNA O FBILI120EHI%E6. 765,
RERF-LC-MS i+ % FasmRNA ORBIIBES 6 BERLI#%1.9
FEm L (R5). ZOfRIL, SBC3 kRl sBH &
Fas iEOHEABRO TR — v 2ADBROREIBEHK X 5
FasmRNA OREBIEINL N L TD Fas HIEORBEMRD D,
FORERY Fas B IB7 R — v ROBERIVEEZI D
T ERRLTWAD, RERF-LCMS iR\ CIBHIC L h 7
fHIZ Fas fiFOFEBOHEMPBAD S THHER L LTH Fas
HBCRARETHD I L bR,

RERI-LC-MS

tncubation times (hry atter 10 Gy irradiation

0 3 612 24

0 6 1224

: ” B actin

Fig.5. Transient increase of Fas mRNA in SBC-3 and RERF-LC-MS cells after 10 Gy irradiation. RNA from irradiated cells
was prepared at the times indicated in the figure and was examined by Northern blotting with a human Fas c¢cDNA probe.
The amount of Fas mRNA were quantified using an image analyzer. The same membrane was rehybridized with a human

B-actin ¢cDNA probe.
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2. Bel2 BEOXHE RERF-LCMS TREBH X5 Bel2 BHORBCE L3
£ 31T 5 Bel2 BHORBIOWTORRELK 612 Dystedt, SBC-1 TikfB4ta Bel2 BHORB XA I ¥ T

RLt. Bek?2 BHOFEBIIa vt e—a & LTOL MK B ENRER.

ERECED DR, 10Gy BEHBRFEIEIC I T SBC-1 I V. BEBsHERHC &+ DNA BiA1L

Bel-2 HHORBORA Li-MloBBEARD bivic. SBCS, R 7 eBHE I EEARI BT 5 = » 7 KEREEE4 B

SBC-1 SBC-3 RERF-LC-MS
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Fig. 6. Expression of Bcl-2 protein on each cell line by flow cytometric analysis. Upper figures show the expression of Bcl-2
protein on each non irradiated control cell line, lower figures show the expression of Bcl-2 protein on each cell line 48 hr after
10 Gy irradiation. Solid lines indicate the profiles of each cell line and dashed lines indicate the profiles of the control with
irrelevant antibody. Note the appearance of downregulated level of Bcl-2 expression on SBC-1 cells after irradiation.

D

Fig.7. DNA nick end labeling of tissue sections. (A) A small cell carcinoma tissue after 18 Gy irradiation (x400). (B) An
adenocarcinoma tissue after 48 Gy irradiation (X200). Each tissue was obtained by biopsy during radiation therapy. DNA
fragmentation was stained as described in Methods and observed under a light microscope. DNA fragmented cells (arrow
heads), indicating apoptosis, are shown in the small cell carcinoma tissue.
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# DNA WA {LORBORKREEL R Lic. EF 112667 DEHK
<, EREOTER/MERE O DR, AT R RERY
giric. 18Gy B ATIEIHC L W ERER: BEH» b
gEL, ERERCRL=y 7 KIRESET . ZORAT
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Abstract

The purpose of the present study was to investigate radiation-induced apoptosis in lung carcinoma cells in vitro and in
vivo, as well as the influences of the Fas antigen and Bcl-2 protein on apoptosis in vitrro.Two human small lung carcinoma
cell lines, SBC-1 and SBC-3, and one adenocarcinoma cell line, RERF-LC-MS were investigated in this study. To
investigate the induction of apoptosis, cell mortality and morphological changes in each cell line were examined after 10 or
20 Gy irradiation and/or the addition of 200 ng/ml anti-Fas antibody. Apoptotic DNA fragmentation in tumor specimens,
obtained from lung carcinoma patients who had received radiotherapy, was also examined using a nick end labeling method.
Furthermore, the expression of Fas antigen and Bcl-2 was investigated before and after 10 Gy irradiation in order to
determine their influences on radiation-induced apoptosis. Radiation-induced apoptotic cells were observed in the small
carcinoma cell lines, but not in the adenocarcinoma cell line. However, the peak incidence was only 17.94+0.1% (X+SD) 48
hr after 10 Gy irradiation in SBC-1 cells, and 9.6 +£2.3% (X=%SD) 72 hr after 20 Gy irradiation in SBC-3 cells. Although the
expression of Fas antigens increased in both SBC-3 and RERF-LC-MS cells after 10 Gy irradiation, apoptosis was only
induced in SBC-3 cells after the addition of 200 ng/ml anti-Fas antibody. Although the expression of Bcl-2 proteins was
detected in all cell lines examined, 10 Gy irradiation downregulated the level of Bcl-2 expression in SBC-1 cells. Apoptotic
DNA fragmentation was observed in irradiated small carcinoma tissues, but not in irradiated adenocarcinoma tissues. In
conclusion, the results of this study indicated that the differences in radioresponse of small carcinoma and adenocarcinoma
cells were due to the inducibility of apoptosis in these cells, and also indicated that radiation can enhance the induction of

apoptosis, especially in small carcinoma cells, by modulating expression of cellular factors such as Fas antigens and Bcl-2
proteins.



