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g A0S v Rate] AFIY M Z20] 7}
T3t W FAdFEZA AR M| A&H e T%
22RE EYAZ] dAEF g g0
5ol o HeladMZE didezZ Puckst
Marcus™& HMAAZALZ Qlsle] HAHE A
EEFENE ZHSte AXAEZAE H22
Asqom, o] FMo] HE9 HAAZFA
Afo] o]&sxm itk Fertil®} Malaise?,
Deacon5%& 2Gy WA FojMel ATAZE
(surviving fraction after 2Gy)< Vel & A
T3 BHFIAATSEA LS AR BA] G2
2o g3 2 AUVPAE 7 B
vl glon HAAYE Al FAALE KBAE
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EYP9) osla] getA AT EuHT Utk
EnsleyS®, TaylorS%, Chang® & 745 Uy
A ERF FAbol JoAA g3t gy HAIA
29 ggEH]  didted, Carmichael®t
Hickson& &tzlsh XAe] Aol ha
28770 dsted Bastdon, ShieldsE”,
Li®Ee F&o 27153 A gBAolA mito-
mycin C, vinblastin, cisplatin, vindesine 52
e Sgsit oo vin L& S B
tha 392, Al-Sarraf5®, Rooney 5V ¢ 52
9] SR FdY AF| cisplatin® 5-
fluorouracil(5-FU)# 22 Ao B8-S
Bag vl gk =3 HASO9 Baker 52 7
Z} At AL KB EF9F AR A X500
g SAAR gaAe HEEI o,
Shrieve?} Harris®= bleomycin® ¥MAFE ZA}
7t A4 2 AREA X uX = G tst
Zzt A7 B3 g vk i), @9 A o] AL
FUANEF T o-AEHHEY AFHN 2
AAY gtastel tate, o] 59 ¥ &
A AN A o adriamycin®] Bl X 3] )
o] A B3 b ok

gt el ol &=y FA Fol FAA |
g uhgo] A Z WAA o o j vhg-3} FALGH
REZM € 2AsA, A Z A, FFFFIE
A Zo] AF. FEIYHEAEHE mito-
mycin C, bleomycin $°] 128} &34 =4
& ifosfamide, cisplatin $°] 31t}. Bleomycin
LA X 22 ZEey FgF e} TALA
ute =737 93®, cisplatin platinum &
AAZA AASAE] i WA W&
ZRA TN e, ol WAt HEE A f WA}
Awre $7a37F agde Aol %A Aok
225)

7+ AR o] Z5A3E Y A Fol| w2
tgzeg ¥iE gedte dFoy 3¢ 23
WollA A& FAET Ao 3t 7244 o]
e, gt A 2e] getAlel g e
o] Hrle vl§ $8319 oo WY E thdstA
Rus3 gich LA A5 dd AP R
U Ad¥ o 2AME dye exclusion £4H(DEA)



¥ human tumor clonogenic £ (HTCA)®,
bicinchroninic acid #4¥(BCA®, 3-[45-
dimethylthiazol-2-y1]-2,5-diphenyl-tetrazolium
bromide EXYMTT)* Fo] Y] o) 45z
At

SAEFo g SANGSE R GRS
ol Aot MEE TS0 Bo] 9o
U A E gsleaie] WAl wEEE
DA EAAEAE 715 A7 YA o5 B
oz vf¢ =B n AlRETh B AFE A}
F EIFEF A-253K X0 ALY G EZAL
A dEFA, an PANRAIE gotA]
¢ bleomycin®} cisplating 2}z T8l zt 4
T NEYEES T3 o) WA
FAA S dHEFO T A5 wreg
Yooz TA4R oY F¢A e 9
 N2A8E ded 1 EFo] gt

O A8 M2 X 8y
1. &gli=

D $AEF 2 ui<k

NEFE A I5tAe] mggFozy
B Eadto] A tiFE 3 A-2530|91oH,
o HZFE 10%%-elol¥d F(D-FBS)(MA Bio-
products, Walkersville, MD)®, streptomycin@}
penicillin®] Z+7} 100 £ g/ml, 100 units/ml® ul
@9 RPMI 1640(Roswell Park Memorial
Institute, Gibco, Grand Island, N.Y. USA) wj <k
XL AHESt] &% 37T, 5 95%7F FAHE
5% COz Wi k710 A ul k3t o, A-253 Al ¥
F& %well platedl] 2x10* cells/mls| =& £
Eipii=a

2) AP ZALAR]

A zARe ¥Co Irradiator ALDORADO
8(Atomic Energy Canada Ltd, Ottawa, Ontario,
Canada)& °| &3t}

3) <A

FLAZM = bleomycin sulfate(Kayaku Co.
Japan)$} cisplatin(Bristol-Myers, SAE)< 0.15
M NaCl&4 3 &3t AMgstgm, 43713
Fole ~-70T ¥gad Baatqch Ao s
% bleomycin sulfate?} cisplatin 5= 24z} 2
rg/mlel o o]& MTTEAJ 8314}
2. AlEgy
1) AR ZA}

A-253 A E3o] ¥Co IrradiatorE o] &-3}of
A LM AFE 210 cGy/minE 2, 4, 6, 8 10
GyE 44 d3zAlstgion WAL ZAR
SSDE 60 cm, ZAbokE 15X20 cmo| e}

2) FgA B
A-253 MEFo] 2 pg/mle] bleomycint
cisplating 27} 5% s9ich.

3) WA ZRAL 3 kA £o

WAL ZAL AE 2 pg/ml %9 bleomycin
3} cisplatine] Z+z+ wigHe i FH o] A-253 A
XE Yo dEdE BED, o8 22X I, &
= 95%7} FA =& 5% CO, vl %F7] ol 6057+ A
AMFS & EYT e s 23] YAsto g
AAE AASAL. 96 well platee] RPMIu)E
4 2 mE EFstn A7) 202 wYgrioA
FHEFE 3T ARSI & Ao At
AEFS 4L gAdsid. ‘

3. =X

(=g =]

Ik

HEFE FHEE S| 47 Ho MTT
5mg/ml7t EFE vl FA L 200 pb/well7} § A
3to] 4217 Bt B A u) Fetd o) vl FA L w2
. DMSO(Dimethy! Sulfoxide)& 100 uf/well®
¥ol 1583 A2d) AXsto] AE o] FAHE
MTT formazan &S 888 & BB
540nmel A &3f¥ MTTS F%EE scanning
multiwell spectrophotometer (Enzyme -Linked
Immunosorbant Assay Reader : Biotek Instru-
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ments, Inc. Burlington, VI)ZE &3 389 A X%
o] MESE Fayon RE AEE 3 B
sH T
m &SN
1. IE=Z2
A-253 A EFe EF 3 AlddUY 74"
o st WA JFsHth MTTEA A

Table 1. Radiation Surviving Fraction of A-253

in MTT assay
Surviving Fraction ~ Ratio
Dose(Gy) (MeantSD)  (Experimental/Control)
Control 0.75£0.03 1
2 0.70+0.04 093
4 072004 096
6 065+0.01 0.87
8 0.60£0.03 0.80
10 0.59£0.01 0.79

No significantly different by ANOVA test(P>0.06)

0.1 " ) 3 A ax 4
o 2 4 6 8 10
Radiation Dose(Gy)

Figure 1. Radiation Surviving Fraction of A-253
in MTT assay.
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WAL BEZALE BE @A 9ERATFY 3
A A-253 AEFY HALE+E 0752003
(2x10* cells/ml) ©]AtHTable 1, 2).

2. &

1) AR S EZAE

WA ZA} 3 395 A-253 AIEFE 2, 4, 6,
8,10 Gy9l & ZAZoIA gi=Tol g A 24
Z80] 096~0.799] HHE HAn, WA ZFl
Z71dd uet AEYEEC] FAHUSH
(Table 1), &3 718719 AZAEFLE U
el (Fig, 1).

Table 2. Effect of Antitumor Drugs on A-253 in

MTT assay
Drug Surviving Fraction Ratio
(Mean £ SD.) (Experimental/Control)
Control 0.75£0.03 1
Bleomycin 0.51£0.08* 0.68
Cisplatin 0.37£0.03+ 0.49

* Significant by ANOVA test(P<0.001)

1.0
-8~ Bleomycin
08 ~&~ Cisplatin
0.6
0.4.]
0.2
[v) 1
0 2

Peak Plasma Concentration(ug/ml)

Figure 2. Effect of Antitumor Drugs on A-253 in
MTT assay.



Table 3. Effect of Radiation and Antitumor Drugs on A-253 in MTT assay

Radiation Radiation+ Radiation +
o only Bleomycin 27 Cisplatin 21
Radiation T . s - 3 = : A
doselGy) Surviving Fraction Surviving Fraction Ratio Surviving Fraction Ratio
osey (Mean£SD) (MeanSD)  (Experimental/Radiation) (Mean*SD)  (Experimental/Radiation)
2 0701004 0.412001* 059 0.3310.03+ 047
4 0722004 045002+ 063 0.32£0.02+ 044
6 0651001 0.44£0,05+ 068 0.371001# 057
8 0.60£0.03 0.33+0.02¢ 063 0.34+003+ 057
10 059001 0.3810.01* 064 0.3220.03+ 054
2": Peak Plasma Concentration(ug/nf)  *Significant by ANOVA test (P<0.001)
1 ir
[
') j»]
a o
o (]
©= Radiation only £+ Radiation oaly

0. ’ A . A R, A 5}
0 2 4 6 8 10
Radiation Dose(Gy)

Figure 3. Effect of Radiation and Bleomycin on
A-253 in MTT assay.

2) §LA GEFAF

A-253 A XF9] bleomycin® cisplating& 2z}
7t GEZEAG A YZTY g AZXAES
o 27} 068, 0.492 2EIcHTable 2, P<
0.001). &} bleomycin# cisplatin 7+¢} ¢
& AXEAHEHY Aole gUTHFig. 2).

3) WAREAL T G Tl 7
A-253 Mo WA ZAPSE 2 pe/mie] bi-

0.1 R | 3 n $ 1 [ ]
0 2 2 6 & 10
Radiation Dose(Qy)

Figure 4. Effect of Radiation and Cisplatin on A-
253 in MTT assay.

eomycin®o & W4 3L, AN BGERAE
o] g A ZAEEo] 059~0.682 HE B
3, FAMA S SGERALG A9 vlmate 2, 4,
6, 8, 10 Gye| BE WAL ol Fofgt A XA
&9 zo]7t 3 H(Table 3, Fig. 3, p<0.001).
EE A-253 A EFo] LA ZRALS 2 pg/mif]
cisplatinFo| & W43 A5 WA dEAE
o it M EZAEEo] 04~0579] HAE B
I, P E EERALG A5 Blwsty 2 4,
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6, 8, 10 Gyd] & WA Zol A Folgt NEA
&9 Ao|7t UK Table 3, Fig. 4, P<
0.001). Y WA ZALSE 2ug/mie] bleo-
mycin v WA ZALS) cisplatinFol & W&
AL F T AN E 24,68 106Gy &
B it ol A EPEEY Aol 7t AA A
& *tHTable 3, p>0.05).

V. && % ot

2} A8t A FAlO] BAl AL X E
ARE 2T F Je PE¥se B ofF
nEEeg, A8 A olg ARE o F3ln A
2A34E N7 At e A E WA}
AR oY FRA L3 L vl Frhske A
o] geat?,

HZ Fgo2RE BT ALE 9F%9
39 BUAY FEO o|Hdld FFHEY
HYEE A7) A3 2 Ao Ax2 Ead
AEF] 9 FH7F Bolnon, wiFA U
dA EFo WA BE gtAlo] 9% AEA
ALE o] Bale] Be @SN waga
At vl FARFE o] &3 FA T WAt
GeAlo o3 XALETS Bl o] & WAL
N ZF3} Al srod o2 A EYEJHo| o] &
Ha Jdev AZYEZTHY & Yepf< o
de, B3 AXZFY NF7F H= Do, T4
NG ZEY 3 858EE Yehlle Dq, 3T
£ Y= n% 371A 9 siREgr} o] &E T
018 Rertils} Malaise”? = 2GyS] ¥HAMA o) A
o FAZAEEL MALY FFol 7R L
£ SEIAAE 179 AR FA &S
o2 ol A X WA g AFEE A
Fste 71Fo] Hau Ne5dRE dFste ¢
o] gtk itk BrockE® e $H R WHA L
AEFAA HAAAE A A2 RE
12} w3t Al Eol|A] 2Gy WAFA F A9 A E
AEEES AL F oA XN5AdFYe] A
AE BAF A3 01125 0917141 9] 4 &
A B 0.33°]9.28 040]43< B-$-ele 0.39]
31Ql A1} Ade] AP=rF ¥ S,
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2 592 A FIANAR dAFATSFE A
EFN 2Gy WA FA MY MEAEE]
01824 4% HPNZAF AxF o
Ab Aol BHE9le] AN ERFEY i
Fon HHPMEYE HEFE WAL g
g S By Eustgot.

=3 PeacockS?, Puck®} Marcus'?, Halls
Do QIWZZAA 2 718717 FARSE
Ao A=E vdeply 71&717F E4F A
Aol goha stk whekrd AKX Fol
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71 €712 FBAS A8 AFE HE
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o AP S 47 O3 A, 2T o
T A EAEE0] 096~07924 NEAEZH LS
St 71&718 YR D A o] St
of wgt Ego| ZAAHe AFE HJoUt 2
€ AFFoA dzroe] JEREEY] zole
AR EA] &kt WA A-253 M EF9 HRAL
AAeAd L e 22 ARHE vt oleld &
ATZHE AUFAFAFT] WA ZEA ol
Z5zolatzd &dthe Astse dpds
9 Adoldtr] gt

WA o] o A EANE TjRE
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T olF7ge Ad, DNAY”7] wide] w3t

s
jn ol
2 24 28 goyna EANEE AXEY
o
H

EGAEA,

) £381R] £3le A Aol oj2A "} 3
AP S 2R A EAME AEREDS A
A, DNAZAA, Gl MEES 7171 49
UAet #4022y JEE AXe tA £9
712 o] g3tm WALM o 93t MEE AL &
AL E3E dodled EXAEFZREHY
Ee A2 2~4ATo] A8ETH?,
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A5l B2 A47t it sen, 2 5
< Az Aol 48R A 9
g v|X e £33 8o FAH WAbAZe
Ago] RolxH &3 B Ao o] WA
#AEAAE WA F dd3 Y Wumes
o A1 HAgRAEFd PAME 241G 7
$, 271 &35 AEZEDE AV e 3
HAZte]l Axtd Fo A& DNASEY &
% NEAETDE FHAA 222 DNAESY
< BN AR i@ Fd2RAe wkeg
d&g 4 vtz Hadg vt gk

FHALA g 2AVSEE A -Fol, GAH XS] XA}
EHE FU7IANF e WA FHHFZRAE F2
FAAMY £4o 2R I EAL BHod §Y
B zAMg o] o] &5 1 Ut EA EEAPE
Hyg o2 IEEZAPY (hyperfractionation),
714 B3 2 XY (accelerated fractionation), 714
8- Z A (accelerated hyperfractionation)©]
47 mtd 3 Yoz @3 A
g EgxAAME 8, ARE, A8 A
st 5o MESH A AAP7 peiE ook
Fig= 3

E Ao e Al IHFYEF A-253 AlX
Fo| YAME DI RALSG o, G A
TEZAIA Y] AT Y] Zold] disj e
FE AN FES @3] Ee FERAG F
371%9] MEAEEE dehl= FaXAEFE 1)
@ajejol & HOoZ AlgHT

AgA} X Fofl oA el datEtaryol
A T ghetAle] B g8 o] EUSHA of
£=53 sled, GAEY FAATFE L 4
A AgdHo] B2 9 g FEF &4A
Bole FIA FolA bleomycin, cisplatin,
methotrexate, mitomycin C 7} 3202 X &
E]_'D_ ﬂq_%.47).

Schroyens 572 F73 5-¢te] AR 44 o
Uit AlEEW Ade YA gsistael 4
o) A cisplatin®} methotrexatex < 4%
AE B2 bleomycind Y5 GA XA dist

of ABAA} 9ot 2aF vk glth Bleo-
mycing F844 BFHEL| =2 A WA o 3t
Z73280] Q1o Y AP LT =
e Naad} sidn Ba®4d 9 gk Bleo-
mycin®] FAEo] e FLrFe AL E
of 2 2435l DNAESAstet DNAZIS]
AGL oyt oz 48 A glon AXF7)
2E G~M7ld 713 el ot mks
Dol B3R

&9 cisplatin® 19690 H&o g APFYF
dA FgaFHs} 2 o|FP otsie el
BadetA AHEHE FdAle  stueldh
Cisplatin®] @¢AIEd dig 8713 ofF &
B3R g ol A Ee DNAFAE S Aslsta
DNA7ZIS Alolo] 7tnE BTN AHita
Axol HANREEE AT, AEFI] F
G7IZHE S7129 o] Wt 4 A
Q. E3 cisplatin FAZ Akl H 422
e vlwz e Jie] dAdtn ¢gA
deov FE, oA 59 4%d BUA, AFA
59 FARZEY AR, I5 B2 A3
2 AR S,
B A7 e A-2534 5 i3 bleomy-
cin ¥ cisplating @EFAE A S 2T
o HAEREEY Aol7b A HAUSL. 1Y
bleomycin® cisplatin®} A X5 &7} Fole
AR A &kcth.

GUA T MY ¢BAXNEY 5

- A% AR A W& A sted Fadi.

AndreassonE¥& 2 T 2¢ X80 mito-
mycin C¢} bleomycin®] E&3letad-& A3
39, Ensley 522 A% HHAZLETA
o] BgtsistaygAldl, dststaye] wgs
Hole BAldM e WA R ¥hgo] ZA
SR T 27| A3l ed] & HolA
% A E FF WA EAE A
w2 JehfA] geda sdth

U 24 I FF XN BA A dEA R
Hohe ghotA ole] W& ao| A LA
2 AP ala e & geiA glon, 54

¥ pyFFe AR £ 715 % AvlY 448
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95te] o] g o] Z Bol o] &1 3t
BonoS¥2 wj kA £k AW M EAA bleo-
mycin®} XAzl HE4adE At x5
BsERE Hed v it

EF® e AR ELES bleomycin} 1
Ao 2 BEXE3E 330Gy AAd#FeR
Aast sMsdittn stged, HAASPL
30Gys] WAlA 3 90mg2 bleomycing 43t
o xgdd Tl T29 271942 2
ol T39 APe] BALox ¥ w33 F&
Ao]7} 7bssittn skth 8l 3 cisplatin ¥
ool Afox WAL wtgo] FAREII} 3o
0 QAR o9 M5 L AEAA BAYEE
< AT FAA Y.

Al-Sarraf 57 ¢talstargo] A T4
A3Pte] 739 cisplatin® WA o2 WER 8
£ & o $£ 8437} YA A3,
Britten5®& cisplatin® WA ZALE H43)
9 cisplating] A EEA &I} 93l & FA&
Ao &g Holed, HEaYS APY A+
cisplatin®] 5 HFE F7HA)71E Aol WA
o] BgzAES ST ART FaAol &
£ PN Basio

T3 Murthy50e 4ae] AR $¢8%,
Aatetel oisted cisplatin, multidrug resistance
7b Y 5-Fu’'s A ZALE WER A 2
A% 87%2 TAA &S B, o] FEYo| T
A &E 0% 452 F ULS B
122

E AFAME A-253 AIEFo] WS G
EzANg ZA$EY WA bleomycin B
cisplatin® ¥H&3% A3 AEEAHEHI} ZA
yeltth 0|23 A3+ bleomycing Gz block
< o}7| A7) 2 cisplating Gi7191A S7129] o]
P& wEstez YALARAL Fo dolve &
AR T 3 Bol WaEY] i Aoz
Alggd. 23y 2 dpdMe WA ZALS
bleomycing WEF Ag WA RALS
cisplating #-&3% 3% Al e A2
Z&9 Aol7t ATt

23 d3ka} X BA] FAHA ZALS} LA FA

7

[o 3 *]
FS-&

o & M
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fo

g Waste 39S, A Fo ol AR
& ZAePE Al X9 AALEYI} wa ¢E
A e, #HSPE bleomycin X419 ¥4
Ao A, HAESPL bleomycing FEAY
pepleomycin®t XA Fe] B &4 g 747 XA
ZAA ] bleomycin =¥ pepleomycing F
sEew M EF XAEFNF da Fvn
3qom, Lelievelds®e WAHdZAL Ao
cisplatin® Fo 8t W) F¢EAI 23 F7}
2 AviFe o] sle AR B
1=

E d3dME A-253 A EFo] BA A}
A% bleomycin} cisplatin® 2zt £ 35}
uetd o]l & Al WAM FAEIN B F
7HaFE 371 Fe gdey FF Az
AL A, Fo FAI¥Y AALET ] i AL
ggog Aoz wedh

dA x| FAATAY HpPEL gt
et MTTEA YL B717te] AESYSH
frasin, dddxe] AFY L AP ¥
srin g2iA Qo)A HP B AeMe MTT
BEANY S o] 889 =t formazan AHES] 43
Aol womz o9 &HAHS &7l HAso
DMSOZ AH&3td o™ AEve] 48 MTT
formazan A4 &< 4815t £FF=A 540nmol
A &3d FE=E S 22y MTTR
Ao JAA LS EiMe B AN
ZHstn A& B Jde] aFdtn
Algdn

B d3E Alg EYGYFT A-253 A EF
tste] WALH GEZAL &¢A G55 23
AR ZALE G4AE Fosted FAEF H&
&< skt &% B B2 7§ 58
WA E2ERE ¥4 £ 929 multidrug
resistance 43¢ Y& FAXY B4 Tol 7
Heo] M2 FIATL AdEjoF & Aoin,
chekgk WA BERAE AEEA vAE
dgr FHslojol & Aoz AsEY



v.d 2

AV E9ggE A-253 A EFd g At
A 2 gAY AESGRNSE Gotrr] Hst
of WAL BEZANEAE 2,4, 6,8, 10 Gyl %
RS bzt aEzARE o, A E5F
o Foll & 2 pug/mls =2 bleomycin £ cispla-
ting SEFA3Y . T3 WAL AL} et
AE BL3 A2 46 8 10 Gy WA
& 474 SXARG ¥ 2 w/ml FEY
bleomycin E+ cisplatin® Foj 3%t} o] & A
oA AEMEELES Fola HEYEIA
S A4 F AEXZGNES sk o3
3 Ze A%E At

1. A-253 ¥ 2, 4, 6, 8, 10 Gyl A&
Z}Zt &3 ZALE A A TYEZAL gkt
71€718 Yepidrt

2. A-253 A XZd] bleomycin E+ cisplatin®
UERAG AS g2THY AXYEES A}
o7} AUt a2V bleomycin®} cis-
platin®] AEXEH &7 Aole YFHA &
pig=

3. A-253 M| X o)) AN & dEZARE 39
AL ZA S 2 pg/mle] bleomycinFd & H
23 34, F FAlAME 2, 4,6, 8, 10 Gy
o] RE A FA R AZPEEY
Atol & YERAA T

4. A-253 A X3 WAL & GEZALG A9
WAL 2 A 9} 2 pg/ml9] cisplatinFd & W&
3 AL, T T Al A E 2, 4, 6, 8 10 Gy¢
BE YA A R N EYELS] Aol
£ JERUT

5. WhAb ZALe) 2 pg/mle] bleomycin £ WAL
A zA} cisplatinF & W4 A4, & &
Aloldl A& 2, 4, 6, 8 10 Gy 28 AN
oA MEYEEY A7t AFHA ekstrt.
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- ABSTRACT -

A STUDY ON THE RADIOSENSITIVITY AND CHEMOSENSITIVITY
OF A-253 CELL LINE IN VITRO

Joo-Hyun Lee, Eui-Hwan Hwang, Sang-Rae Lee

Department of Oral and Maxillofacial Radiology, College of Dentistry, Kyung Hee 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 human epidermoid carcinoma A-253 cell line using
semiautomated MTT assay.

2,4, 6, 8, 10 Gy were irradiated at a dose rate of 210 ¢Gy/min using %Co Irradiator ALDORADO 8. After irradiation,
A-253 cell lines(2% 10* cells/ml) were exposed to bleomycin or cisplatin for 1 hour. The viable cells were determined
for each radiation dose with/without 2 pg/ml of drug at the 3rd day. And they were compared to control values.

The results were obtained as follows :

1. The surviving curve with gentle slope was obtained after irradiation of 2, 4, 6, 8 10 Gy on A-253 cell line.

2. The cytotoxicity of bleomycin or cisplatin at the concentration of 2 ug/ml was great on A-253 cell line. But, there
was no significant difference between the cytotoxicity of bleomycin and that of cisplatin.

3. There were significant differences of surviving fractions after irradiation with 2 ¢g/ml of bleomycin compared with
irradiation only on A-253 cell line.

4. There were significant differences of surviving fractions after irradiation with 2 gg/ml of cisplatin compared with
irradiation only on A-253 cell line.

5. There were no significant differences of surviving fractions between the groups of irradiation with bleomycin and
the groups of irradiation with cisplatin on A-253 cell line.
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