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TA%Sde A ool 2~5%9) HPNEE
Hojul¥ SR = 80% o]Ato] HHMEYE
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TINO =& TIN0OS 27] F73H<te] 2399
E YFA e T YA EY G5 82A
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=A%) ZeolE dagseol} HALA
BE AYslex FTAle 23 P& 15~
0%2 HELHA 23 Ao,

ABR} A5 F @A AR FLUL 50~
60%7F ZAAole] Aufolw] thg o2 PAA ]
o)zt St meta gAY F2ANES
Eolr] 9l WMMXESY FAFE EE
HANA E e g e W4 8ol APy F
ARG M7 ol APHR Yt =F
WA X 89 318t e S 8k Ffodle W
AMA T getA A o] A X '] A
g AR ee WS F8F 9o B} wrebA
d&ax 28 PAARFAAT FeATe
A, a3 el Azt 2 Gz o Y&}
3 EA& asldol gl

iz} WAt A BAldlE g2 FH4
€ 342 £4% JAAINHAN g2 S
sl AlA ok grh dwtH oz A Xl AL
AeAe ARl st A4z YAz
FA3 FAGY, dEzzRo2RE fHd o
AYx o} Wy 5L A AFA0] Bu
AHYAEZRE R E HHAZAFT S 55
o] e] WAMMZEAE S Bl

FA e Lo doutet dL A E, FEA
GAEAZ, dAHYAZ, 2HRZOlE 32E
T, FAHEE AAA T, e JATeE |
FH =4 bleomycin® #9443 FHEIE, cis-
platin® ANz 2 " 197095
H Z4AE o] &3 Frsd ool FAFST
A AgERe?, F2 Add T £3
2ot @Atoll Al 3 3kE 8 A=A 2
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Y} 1980t Z7)o] S0 At F=AH
A AXTEINSE Bole cisplatin® 5-
FUE AHgshe B8t so] sjdso] g
¥ TR 220 B 33ty 4L A
B7154 A H AP, E38) Rooney 50 34 M3
A Z=ARAGFANA cisplating 5-FUS E§
gagior 58 FAA LS By B
& v} 9lch e Eetavte] X 8 ¥k-g-3)
2 GAY Aud FARG dElds EAH
9l A gHyo] g& Byt oz} Bxle HEE
T o) $ Yo} A} MM EE W E3le
Ha oo} fdEc wekd ¢z ojA
oz & v WALAA R, 31t ey, B 0|59
w8 gl =4l DNA ploidy, proliferating in-
dex, doubling time, predictive test 59 £%29]
EAE Yehlle d84a73 a9 FAE,
SAAN ARE F1xzEA J7lQe Te X
24o| o] g5 ojo} @Y. StuschkeS & WAL
A 2GR AA) PAEF Abolo] TR of
A9 B 2 PATFE) YBEY 540 &
dzA19 A 8AH] FFS nAdn Rug
v} 9}
- NA T2 MR vl ¢ 52 A8
oz A Ut YZFL A 57|Fo| BEgs
A AANHDR e AL oflA|T TIN) &
T2N02] %7] YXF9] 7fole HAIREE
Algsln T3 = T49 APA J=ZF] A%
de B3 ey £ sy AR R
o] Hggol F XNgYog LA Yo
BartonSY& 27] Hodgkin@ T2 & WA &
o g AgF A £ FhAEE HYH
I ST

AL B AF2E QA HAAA
XE gz & A7 Axe FAAEs)
FA EFo gt vlmAdTY, QAR 9] A E3o)
Qg A72Ps0] gt EF West5'Ve H4
A3} qBA N AT FZ o] T PA
7+44 & ¥ 2 d 78] 25, Pekkola-Heino S
L F73%9 ggg Bl S HHAE
FZo] WALMZEA, SilesE0e A M E
Fo| WAL A 3 ph3ate] #AE B3 bl
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1=
Y FAALFA ] A dF 2 PakT
7 Carmichael5®, Schroyens%'?, Sevins®
Takahara®, NioS?, FujisakiS®, Pu%”,
Chuas®9 237} gl

FAAAre] d¥de A in vivo &
in vitrod el Jed in vitro APz E
radio-metric2A¥® dye exclusion®4H*,
human tumor clonogenic¥-4 % (HTCA)®,
scintillation®21"8®, sulforhodamine B(SRB)%
A® picinchoninic  acid(BCA) 244
MTT(3-[4,5-dimethylthiazol-2-y1)}-2,5-diphe
nyl-tetrazolium bromide) 244 50] i}, o]
F MTTEAY L 4827 Ad4 € A8
o] $43ta] 271 Mol o FH Aol A Fsin
AFHoz 9rizte XSS Wil
o §-8&3}ct

MTTEAM L o] 43 dFE2E A FAEF
g Udez & A7, A A
44%  Aote] non-lymphoblastic leukemia®)
FARAZEAY 22 PAARSEY FEA)
2432 FNA BrAg A7FV50 Aok

HANRA GAXFe] PR B I
AZFAA A 2 A7l Agsoigort
olEE FAlM H/F AT {3, 59
YAC-1 A EF= g 2 ATPE59 ol
o2 g old g A7t = dAolth

E d3E YAC-1 A EF tigh wAld 2
FAAAFE Aoz FF FHRFLEA
A BA A BNEE A& 7IZARZA] GF
A Hgd gddunl =& FuA e o
E2o] glrh

0. &8 Nz & 2
1. &igli=
1) gAxF
Mouse lymphoma YAC-1 A ®£F+& 10% D~

FBS[Fetal Bovine Serum (M.A. Bioproducts,
Walkersville, MD)1%} streptomycin, penicillin®]



Table 1. Radiation Surviving Fraction of YAC-1

in MTT assay

Dose Surviving Fraction
Control 0.72 £ 0.02

2Gy 062 £ 0.00 a
4Gy 060 = 0.03 :]

6Gy 058 £ 001

8Gy 051 £ 001 b*
0Gy 047 %= 0.00 ]

*Significant by one-way ANOVA & Scheffs test { P
<005)

Z+zb 100ug/ml, 100units/ml¥ &% RPMI
1640[Roswell Park Memorial Institute(Gibco,
Grand Island, N.Y.)Jsi g8 AlE3td &% 37
T, €% B%7F A =& 5% COEl B0l A )
&3ttt YAC-1 A EFE 96 well platedl] 3%
10 cells/mlE| £ EF3}sic}.

2) A A
A &0l “Co Irradiator ALDORADO 8 |
&kl

(3) A

bleomycin sulfate[Nippon Kayaku Co.], cis-
platin[Bristol-Myers, S.AEJ& 015M NaCl&
A3} EFstod A, A8713FNE -70
T ¥ho| Bastth g A28 A<
SEE 2ug/mE AR 02u/m, 20uy/mE
TFEste] MTTEAN O A&

2. Aleai

(1) BA SE2AL

YAC-1 M¥Fo “Co Irradiator ALDO-
RADO 8% o] &3t A& 210 cGy/minZ 2,
4, 6, 8 10GyE ©3 =ZAEIQem, SSDE
60Cm, ZAFok= 15%20 CmPo]lch.

2) FYgA GEFo
YAC-14| 3 bleomycin =+ cisplatin®
0.2, 2, 0ug/ml =2 TR gdEFAq59

(3) WA ZAL 2 g oA Fod

WA ZAL AF 2ue/mb FE9 bleomycin,
cisplatine] &9 vjFdd] YAC-1 A EE ¥
o] detdg WER L& 7T, FE $B%}F #
AEHE 5% COz vl %710 1A A& = 5Y
& wyoz 23] st FUAAE AFsst
96 well platesol RPMIM| < 2mlE Egsin
37 273k WA FAEFE 493w
&g T Ao HAF AEF FAS U
Atk AEZFE F3T 3 N Ao MTT
Smg/me7t EFE MYAE 2 welld 20012
go] 4AZE Bt widstch WA v
DMSO(Dimethyl Sulfoxide)& 100uf/well® ¥
of 1587t Ao #HAd ¥ Axy FHE
MTT formazan product® 233l E4F A
570nmol A £8¥ MTTS §%3=& scanning
multiwell  spectrophotometer(Enzyme-Linked
Immunosorbant Assay Reader: Biotek Instru-
ments, Inc. Burlington, V)& &3 3l AH¥%
4o HEEE oo ol XTI v
o, BE AYL 33 urEaG

M. ASMH

1. (I

YAC-1 A 2F= &5 T WigAddy T4/
go] AAstgtt. MTTEAGA WA @=2
AFES 49A YAC-1 AHlESe] HAYU:
(optimal density)E 0.7210.02(3% 10*cells/ml)
o] tHTable 1). ¥ bleomycin, cisplatin %
Ed 7o 494 YAC-1 AEFe HAdzE
0.40+0.01(3 x 10%cells/ml)°] A cHTable 2).

2. 2l

(1) P BEEALE
PAHZAL T 495 YAC-1 AEFE 24,6,
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Table 2. Effect of Antitumor Drugs on YAC-1 in MTT assay

Concentration
Drug
Control 2! 20
Bleomycin 040+0.01 0.37£0.00° 0.20+0.03" 0.14+0.02"
Cisplatin 0.40%0.01 0.25+0.04" 0.12£0.00" 0.08+0.00"
The Values are Surviving Fractions(Mean£S.D.)
t Peak Plasma Concentration(zg/mg)
* T-test(P<0.01)
. 0.5 - &= Bleomycin
[ «&~ Cisplatin
0.4
c
2
8
i 0.3-
o
< £
£ 2
] S
® 3 0.2
_Lé’ (77]
Zz T
g
(7] 0.1 4
0 I l 1
0 0.2 2 20
Plasma Concentration(ug/mi)
0.1 | I 1 ] ] Figure 2. Effect of Antitumor Drugs on YAC-1 in
0 2 4 6 8 10 MTT assay
Radiation Dose(Gy)

Figure 1. Radiation Surviving Fraction of YAC-1
in MTT assay

8 10Gy BE AFoA Wt go] F7tgtel
2 A EQEEo] 245 o0 (Table 1), e
71€719] AE AEFIAE JeplAcH(Figure
1). 3HA 2Gy, 4Gy Ll 6Gy/\]-o]’ aglxn 8Gy9]-
10GyAteldl e 93 AXZYEEY AolE
Bo|x] gkstrt.

(2) YIA dEFAF
YAC-1 Ml ¥3] bleomycin E=+ cisplating
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GEFAF 3F 02, 2, 0u/MEE FEM
AEYEEo] ZAHATHP<001). E=F 02, 2
0pg/me) RE FXoA cisplatin®] bleomycin
B AXEGEIHY) o 3A UEsTH(Table 2,
Figure 2, P<0.01).

(3) WA ZAL F YA FA T

YAC-1 AZxFo] WAAZALS 2ug/mee]
bleomycing ¥ 83 2§ WA Fo] F7}5
w2}l A EXAPEEo] ZHAF A Table 3, Figure
3). &3 bleomycins HE3 2% 4Gy, 6Gy 2
8GyAloldl A& o8 AEAEEY xjojE B



Table 3. Effect of Radiation and Bleomycin
on YAC-1 in MTT assay

Surviving Fraction

Dose - Radiation+
Radiation Only Bleomycin(2')
2Gy 0.620.00 051£0.03 *
4Gy 0.60%0.03 040002 ™
6Gy 058001 0.33£0.01
8Gy 0511001 0.34%0.00
10Gy 047+0.00 0.28+001

The Values are Mean+S.D.
"Peak Plasma Concentration(ug/mt)
*Significant by ANOVA & Scheffé test ( P<0.05 )

o Radiation only

T L @ Radiation
- and Bleomicin

=

kel

§ f—

L

o

£

2

c

-3

@

0.1 | ] ] ] i

0 2 4 6 8 10

Radiation Dose(Gy)

Figure 3. Effect of Radiation and Bleomycin
on YAC-1 in MTT assay

oA ¢kskt}. YAC-1 A EFoll LA ZALe} 2
pe/mée] cisplating ¥ 83 7 - = ¥AA ol

Table 4. Effect of Radiation and Cisplatin on
YAC-1 in MTT assay

Surviving Fraction

Dose . _ . Radiation+
Radiation Only Cisplatin(2)
%Gy 0602006 0182001
4Gy 056001 0162000
6Gy 053001 0.15£000
8Gy 052001 0142000
10Gy 050000 0.13£0,00°

The Values are Mean+S.D.
"Peak Plasma Concentration(zg/mt)
*Significant by ANOVA & Scheffé test ( P<0.05 )

1 - {0 Radiation only
i @ Radiation
3 and Cisplatin
|
c
o -
g
Ty
e L
2
e
=
7]
.
’.\.\’\.\
0.1 | | 1 | 1
0 2 4 6 8 10

Radiation Dose(Gy)

Figure 4. Effect of Radiation and Cisplatin on
YAC-1 in MTT assay

Z 713kl et M EYE o] FHAHAHTable
4, Figure 4). % cisplatin® # &% 73 S+
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2Gy St 10Gydl A #2] 3 M EQEE9 o] &}
ERYATHP<0.05). =3 MG EZALIE Y W
A ZA e} bleomycin B+ cisplating # 43
B F T AoldAE 2 4, 6,8 10Gy ZE A
ZFoA FoFdF AXZYEEY AolE BAY
(P<0.05).

VI £& 3 not

%2719 FAFLLS A E T P S
& SR EEA vay DU LA
< BolA%t MPd FARLGL JdAAFE E
€ sigta Al 4oz B43t1 o} 7t
2 F8Ate] &L WEAYA E)

WAL R dutd oz AGNERT A
E7 AEA &L w7 4 HA S o83
t}. et AR Re ZAPEARA O] 9% 9
A Bz &£42 F&she A &
AZE AEAFIAY dox dxFe 3L
JAA G, oz o s FHRI Y
FELE /e ¢23 L AP A 93ty
a A} waA AAEY e FAAES
vepdd, a8y g3z ez JFAd =
212 ZAPEAMA S st O A7|7F M AE &
AH D ZE FAR ot L ALES B
=3

HZ WA ESH o TAR FEZAA
¥4, WA 7S, proliferation kinetics 59
g FAe] EolAx st 4F A A B
A EE A 3st7] Aol 1 N8R E dF
31 ARFHAE Eol7] A= FAEY W
MRS vlE mBodste Ao wfl s F83
o oh o} WA S WAL A%t
AEREETS] BAE D2 BAF AXA
EZQE o] gdd & & Ut 19563 Pucks
Marcus®& HeLad 9] A5 that 4t
Aol EFE HAFH WioE AT ASL2
2 NEYEZAL FAAsAY. Fertildh Mal-
aise®e ATHEZNAM AABR ] 7]&
7] Zol& WX EA] Vel ¥hg-9] Ao
E WY & e dFsed olE 2
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Aol HEE g HETFY HEYELY
ARE AEZIHEY HLsd 2Gy WA
AFore MENZEES Hristdd o 25
AEF WA U A4S 2 s
8% 72T E 2Gy WA A ZejMe] A
EAEgolgn Bastdtt AEYEZA 7]
718 YA ARV Ha 2 7187
7} B2 AAREA 0] ol WA A
INEZTAY 7)1 g7 2 FEAL] AR & 7t
A4 qRE o 4 gk A 2% YAC-1 Al
¥FE 24 6, 8 10Gy BE Aol A
o] Z7tgdl wal AEPEEo] FAHAUGR
B3t on, 6Gyst 8GyAteldle fold Al ¥
BEES AolE Ho|x gttty Bk

B Ao e WAL Fo] F7l whel A
IREEY ZHAE BHY oY 2Gy, 4Gy 2 6Gy
Ato] 28] 1 8Gyst 10Gy Atelald & faldt Al
FYE & ol & Holx ¢sith

WAL S ZAMEES A X BP| Aol BY
717t B A FEAE doldt. A Fe] WA
o olsle] G27] MEA 2Fztel EFA|o] of
7180, o] RAXAE HE: A&Fog AX
BAxdo] Z7ten e AAER] Fe AF
g A ATREIEE A ao =% 5=
YA ZA] O 7 A ZREGA QS oA
H3 498 AXe Apddd., gk WA zAL
I AXHEE Bolgd FEE Al7to] AnH
o ofget?,

B dpdMde duddE Agsta YAC-1
A X Ui HAF AES D YIA =&
ARstgon, WA Ao o Al EAL
A9 FEG AHE FAqst] fste] Ak
ZAF 44 F YAC-1 Al 23] AXPEES T+
a3}

WAL B A RS FASHE A @
A E G B8RS AARES FUizt
ZARC 2R G 29| 9 & F7MF 3 B4
zZA e WAt EAo 2 REY 3 EL AT &
A} o] EFZAIN 9 WAL HEEE o]
e Bz dojue 2FM X FXAL
&4} (sublethal damage) 2 2%-E 9] 3|8o| Hi



z2FdN | dAstE J3, AZEE #3
A 9] A ¥ (redistribution), A 7] & (repopula-
tion) B FYRFA dojue A3
(reoxygenation)7} WA EZE F7MIAAEH
= Ho|dt?, g9 AnnaSPe AA FIATE
A wj7lA o] s Ao] A3 Lo
Y e@AZte] deleg YA BExAtE

E QAEEA gidn NgaH A IF
& XA getta Bad b itk

2 AP E YAC-1 A EFo] HAES o
3] ZALSI on FF B3| A o B A
YAC-1 A EF9 HNEXPEES] zto|& H|w3}
ool & Ao 2 AlgdETh

bleomycin® F449 BHEo|=2A IE
¥ 5o HAAEGFY FAFT A A=
37 =9 bleomycin® F4H FAEAEA
ot £o] DNA F4-& Walsta DNA A<
Agg dod|y G219 AEeT FE3te A
o2 gdeiA gk ¥ cisplatin® G5 FA]
e gaAEc o &a3vt e Aes d8A
on, ZA471AL ofF W& WA YA &
At GAsA 24 DNA &4 a2l DNA A
& Atelel] ZA7F Ao AEo A Al
2 2 A%oz g8 A 9o} cisplating 34
ste RE AXd Zgsin, oAd FE 59

il
N
¢

ol

&80l sl A7 e ARHA EIA
o} BojoE ol go] A®. B9 Drewinkos
46)2_

2 cisplatin® <A X A7 EBAFH
cisplatin®] A EEA A7} AXtn Budlg
o} =& cisplatin® Non-HodgkinB <%, &
Z H<, 28 5ol 2 FLEIHE YehiA|
o AA RS, fet, EAF Fole gt EAsL
g AL Aoz gAY

B dFol e FARG AH7t A& bleo-
mycin®} cisplating YAC-14 ¥ 3o dEFH
st91& W cisplatin®] bleomycin®2t} 0.2, 2, 20
p/ml B8 FoA AZE4EIAT Y 3A Y
Ebsich.

39 cisplatin =+ bleomycin 59 F4AF
Aol o]9 GEFAGHT YA RALE HE
S W 2 FLEARE IS F U= A=

aeiA ot Al-Sarraf$7e Majgrereydl
A AYA FA LR et cisplatin
I YAAANBE HEFo2N F2 AREHE
Atk B3 vk gleh Smid5® e bleomy-
cin ¥ mytomycin C& WA E& 4351
S o, A X B9 AlE S WEY o &
ola#st Ak A} Britten5®2 cisplatin
I A EE e A g2 FaAde
< 39l AL cisplatin®] A EEAJujEolzti B
natgon WAMAY EE&XAIZFE F7MITIE
A BE cisplatin®] $FA4FE 7ML
AN Z2AEE ¥ F Jhn A

B A3z WAL ZAMSE cisplatin &
bleomycing ¥ 43 A3} WA GEZAA G
vl sl g3 AXAYEEY] #4E B

HZoe A3taE HA AP F A
ZA1E Hego2A o £ FUEHE JE
Y RA%02 Basx it Lelieveld5 Ve W
AP 22} A cisplatin® 315 3 A £ 8
st B3l S 9 o ¥ FYEFHE UE
ttz B3 v ok B Ao e PARIRA
A% bleomycin® cisplatin® F4 3t @}
Al bleomycin E+¥ cisplatin®] WA E 3 &3
T 2rlEdd daide &F GAHARA A
Zo] AXAYEE] U vl F7} o] FoJ Aok
g Aoz AladEth

E A7 YAC-1 AXFd HAE @5
ZALg 3 WA 2L 2pe/mle] bleomycin
¥ cisplating HE3 T Alo]o] MERESS
frol g 2ol & JehiiTh wEh A g5
ZAAEY FAAE WL B YAC-1 AE
Fo] g AXTEZ TV O 320 53 bleo-
mycin®t} cisplatin® ¥&3 A$ 2 A}
A vepsko

B dFoM gAARFHA"elle MTTR
A& o] &3l 2w Wilsono] 3% &84
DMSOZ At&3td formazan®] 434S 7t
Al# 1L spectrophotometer2 JFE FHA|
570nme] FFE=E ol &3{th a8y MTTH
Ao AA BAA A Lerldde ool
geon HIde o FFstn AETE PHE
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AgEn glo] F&F Ao e MTTEAYH
tEo g& AT F7 dFsHoo & Ao
2 Algdo.

B dFE YAC-IH ZFo] Hig A &=
2} gohAl dERY e AP ZARSY
FAAE WL F AXEHNEFAE HE d
F2A FFE AL BgzAle B 536 T
A 2 GAARFE S FUHE F e TE
A S0l Ui EIo| disiT ATV} o] Fof
Aok & Ao ALRE: T gAY YE&
< Eol7] M dME §AE B9
T Eolof e B2 WAMAANE B U8
olgje] HASY TE Wdte ATFHojol &

o= Alg¥t

vda g

WA 2 gohAle] M X EGNES Fofry]
et APAA wi¥E mouse lymphoma
YAC-1 AEFE 3oz BN d52AT
2 2,4, 6, 8, 10Gye] HAHE @3 2ASIAL
of, oA dEFAZEL 02, 2, 0py/mEE9
bleomycin £+ cisplating GE=Fo &9t =
& WA AL FEAE BRI Aol 2 4,
6, 8, 10Gye] WAI-E @3 AR A3 2ug/ml
5%9 bleomycin =+ cisplatin® 933t
Ztzte] Aol w2 NIYEEST T
AZAEZA-E YR F AEEPEE Yot
3o oS3 e AFRE AU

1. YAC-1 A EFd] 2, 4, 6, 8 10Gy<] ¥AFA
SEZAR A A EYEJAL 49 7]
71& Jepi Ao

2. YAC-1 A XE3Fd] tﬂi‘l bleomycin E+
cisplatin®] A X EQuESL 02, 2, 20u8/me]
RE 3TN HEYEE] ZAHILH,
cisplatin®] bleomycin2.tt A X = £} ¢
AA JeFTHP<0.01).

3. YAC-1 A XFo] HAMAE GEZAG 7
o} WhAbE 2A e} 2ue/mee] bleomycing:
& A% 4Gy, 6Gy 2 8GyAteldlA & e

m{o mlo

[o]
3o
W g
g
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A EYEEY] Aol& HolA] &uth

. YAC-1 A EFo] APl E SE2A% B¢

o} WA ZAMS) 2ug/mee) cisplating 4§
BAE 2Gyst 10GyolAx o3 AZREES
zpol & ERY A THP<0.05).

AR BEEALER A A 2ue/mte]

bleomycin %=+ cisplatine H&% A% 5 ¢
Abolol & 2, 4, 6, 8 10Gye] RE M FA
Fold AXABEE Ao]E EHATHP<0.05).
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- ABSTRACT -

A Study on the Radiosensitivity and Chemosensitivity
of YAC-1 Cell Line in Vitro

Eui-Hwan Choi, Kwang-Joon Koh

Department of Oral and Maxillofacial Radiology, College of Dentistry, Chonbuk National University

The purpose of this study was to aid in the prediction of tumor cell tolerance to radiotherapy and/or chemotherapy.
For this study, cell surviving curves were obtained for mouse lymphoma YAC-1 cell line using semiautomated MTT
assay.

2, 4, 6, 8, 10Gy were irradiated at a dose rate of 210cGy/min using %Co Irradiator ALDORADO 8. After irradiation,
YAC-1 cell lines(3%10* cells/ml) were exposed to bleomycin or cisplatin for 1 hour.

The viable cells were determined for each radiation dose and/or each concentration of drug at the 4th day. And
they were compared to control values.

The obtained results were as follows :

1. The surviving curve with gentle slope was obtained after irradiation of 2, 4, 6, 8, 10 Gy on YAC-1 cell line.

2. The cytotoxicity of bleomycin or cisplatin was increased significantly at all concentration of 0.2ug/ml, 2ug/ml and
20ug/ml on YAC-1 cell line (P<0.01). And the cytotoxicity of cisplatin was greater than that of bleomycin at all
concentration on YAC-1 cell line (P<0.01).

3. There were no significant differences of surviving fractions among 4Gy, 6Gy and 8Gy after irradiation of each
radiation dose with 2pg/ml of bleomycin compared with irradiation only on YAC-1 cell line.

4, There was significant difference of surviving fraction between 2Gy and 10Gy after irradiation of each radiation dose
with 2¢g/ml of cisplatin compared with irradiation only on YAC-1 cell line(P<0.05).

5. There were significant differences of surviving fractions between the groups of irradiation only and the groups of
irradiation with 2pg/ml of bleomycin or cisplatin at all doses of 2, 4, 6, 8 and 10Gy on YAC-1 cell line(P<0.05).
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