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Experimental Study on the Radiosensitivity and Chemosensitivity of
A-431 Cell Line

Seong-Woo Hong, Eun-Suk Choi, Kwang-Joon Koh.

Department of Oral and Maxillofacial Radiology, School of Dentistry, and Institute
of Oral Bio Science, Chonbuk National University

Objectives: The purpose of this study was to aid in the prediction of tumor cell tolerance to
radiotherapy and/or chemotherapy.

Material and Methods: Human epidermoid carcinoma A-431 cell lines were irradiated by 2, 4, 6,
8, 10Gy at a dose rate of 210cGy/min using ®Co Irradiator ALDORADO 8 and then were exposad
to bleomycin or cisplatin at concentration of 2ug/ml for 1 hour. The viable cells were determined for
each radiation dose and/or each drug at the 4th day and cell surviving curves were obtained using
semiautomated MTT assay.

Results: The surviving fraction after irradiation of 2Gy was 0.99, and there was not significant
difference of surviving fraction in comparison with the control group on A-431 cell line(P ) 0.05). But
there were significant differences of surviving fractions at doses of 4, 6, 8, 10Gy in comparison with the
control group(P<0.05). The cytotoxicity of bleomycin or cisplatin was significantly different in
comparison with the control group on A-431 cell line (P{0.05). And the cytotoxicity of cisplatin was
greater than that of bleomycin on A-431 cell line (P<0.05). There were significant differences of
surviving fractions after irradiation of 2, 4, 6, 8, 10Gy with bleomycin or cisplatin in comparison with
each group of irradiation only on A-431 cell line(P<0.05). There were significant differences of surviving
fractions between the groups of irradiation with bleomycin and cisplatin at doses of 2, 4Gy(P < 0.0%),
but there were not significant differences of surviving fractions at doses of 6, 8, 10Gy on A-431 cell line
(P>0.05).(J Korean Oral Maxillofac Radiol 1999:29:325-337)

Key words : radiosensitivity, chemosensitivity, A~431 cell line

LN = BFo] 80%014% A3, Aolsh Aobd
A7) 24904 g 39, BolEse
F7yore. A oke] 3-5%09] ML Ho] FAEE TF a8 2, 92T, R AR F

m geleloE Wk 15007 u) 25009 o RTEAN RS A58 ek
o) TR A2 WA Ao 34 TAYE AL dnnce o Pds
o UL PR R gmg  TE 18T TEAR sTE Ee

Mg 019989 128 212 &= - 19994 18 6Y
327



% 5.9 gusistaze] LX) 5ol o3 o] F
AR 3 o}, 489 (local modality) 22+
A FE Ev PARIZALE o]43 GEAE,
ZRA] YA 7 AU F4A 8 F AL
Aol FLAE o] 8 A48 (systemic
modality)°] ©l-85o] St} =3+ 3etslet ey
g o] g3k A-folle PR E DUAAZ AR
)R BE oz AN BREea
(combination chemotherapy)el A=} $
. @9 F=AE AEsHA &2 TINOS
T2NOS 27192 BF+E Ex WAKIZAL
£ o] 83 dEXEIAE A 2d AEES
A3 Z7MAIE = A HAoY T3% T49)
APt AHAFE e WA s S P 3
ozt aniol W8-89 (combined modality)S
APl e deiAte] 2d AEEL 1530%°%
Bagy ot B3 274 £ A8 ¥ AF
PxAA} JAEE A Polle A g
73-§Ho} g3izte] 23 AYEE S wo g 7iaE
Aoz Baga Yo,

AgAte] HAMAR| BAldE G2 o] HA
74, AW EA BA, T4 #H 2 4
9, Aoloj - 5-& Hrisledof sl gz F9
BRzA 9] &8 HASRIIEA d2A 2 ot
A Aok i}, E3F HAMIA 8A] A |
AL ABAAE T FLA 0SS oS
ket o188 ¢ lom? dxAe] WAz
& aRo| frelske B4z Az
of 3 S dwFog gARxe] WK}
Az L azlo] felshe A=A WA
A8 gol WAMAA 87} 7t 32X
o g HE] MAE = FPFLFFTL w2 WAL
AR S el AR EE 2R R/
HE HHATEEE F55 o] Az
AE Bt W gadzzoz Ry fIY
AN, AFRRYFTY 52 FeEth F
G MAMARTA S Bolu Az oeR
S E E5F, I5F T2 B R
TS eIt grE o2 AR g 4

AL

328

A0l S oo zA, AR WAz
FAo] Fe FFE AY3luE 60Gy/659 |
AMAZo 7 o]9] FAaAjo}7} 7hssitt,

getslet eyl S Aldshe Aol A
ZHg7)70] HEe] s AeATAol &
< YA E Ao AETAE =L &
it} et e o) o] 85 = YAY FH+=
247140 uet FAAFAEAT, LA T,
AR GA 2, AHBO|ETEEF, FAHEEY
AAZ, 7o =™ bleomycine 3%
APABAT, cisplatin® LA ToZ BF
"o,

gotslstae ALY o BA FRARA
Z 234 AAL A AR E T A
wotgizlol| ] 312)2 02 o] &E o] $kor} 1980
Al & 73R 89 cisplatin®] &3} Bad
% 4sletgnl] o] o] B &t Atk
o w3k u3teta vl S Alshe Aol I
A5 dERQsE ARG EdFAgony 3
dEH7L rlgol EunHuA Egsiatgwol
A ZHAP . B3slst e ol cisplating F+4]
2 g 5-FU(fluorouracil), bleomycin, metho-
trexate, vinblastine, mitomycin C 5} 34A|
7F ol 4531 U}, ey o} T tig &
ety dEA g2 FAF ] ol2x] E
33 le AAoltth. meEt 2 FAUX A
de Izt ayi® YHAFE £ MRIX
ALE o] &3 B 8X 87} Bol o] &H 1 Ut} &
o)A gol L} WAMAX E Hol| A Fstet
S Adele fEsstey T A3lsetg
Ho| ol&gAY A ye T B 2315t gH o]
o845 31 gt}

WA A o) B AT EE Gearas®,
Wurm®, Dittmanns”®, Areltt} Harcourt”,
Peters'?, 11 &2 1A A/gA L gt A7,
Hall5'*, Malaise592] Q1A A/dH Eo} SAE
Fo tlg A+, 233 FHAK'®, Mathews™,
Stuschke'®, Girinsky'”, Kwok® Sutherland®,
Weichselbaum?®, 1* 5¢] A =22 o 2 HE]



AT GAH 2T g AT So] Ut 1956
d Puck$t Marcus®7t HeLaM Xof AR
A T A EAYZT4 (dose response curve)S 2
A8k ol WA ATl o] AEFAe]
ol &= 1 9lt}t. Fertil®} Malaise® 281
Deacon5?& A X0l WA ZAL & 2Gy 4
AP AEAAES(SF2)0] FAES]
AR S VR ole 1 A ¥ o)
M-S ARsled $83% Aot "o
Bt B3 HK O QA AL KBA
EFo] MAIRAL 3 A& AZPEFA A
2GyS] WA ZN AEAEZAS 7]87]7}
Ao} WPzl i drkn st =
g 2T QA AN EFE ddez I
AN MR T £33l8e] aHEA
o tisla B bl et

AT ol B3t AFE2+= Drewinkos?,
Park5®, Carmichael$?”, Schroyenss®,
Takahara®, Nios>, Pus™, Fujisaki®?¢] X
37} k. 3 Ensleys™, Chang$®, Pekkola
TPL TN HHAXGF] ettt e iz vt
X g2 FAE | sk, Carmichael®
Hickson®™®-& 8}t o} WAl o] ATl ZH4
7170 tisled 242t A73t ul 29, Rooney 5
* Rozencweigs < S dAFU) g
3l awlol RAE Busich =31 Al-
Sarrafe®, Jaulerrys®2 5745l g &
=33ta o] A3, K9 Al 7AY KB
A ETF] dgh WA FAslstaniol WE R
Tol] tisted Bk vl gl & Solx) e}
9% YAC-1 Al EF9] WA 2 gt 744
o Bt A+ AT o]V AA FIAER ]
gk Qe E 2] AET 2 A FAEH, o]
TP QA M EF MDRI FAALE =9}
ARl theted Hagh uf Qi

G E ol gt NEFAS HAjsks WY
o= AlgHY HAMo 2= dye exclusion
assay(DEA)*, human tumor clonogenic
assay(HTCA)*, Radioassay®, sulforhoda-

mine B(SRB) assay®, bicinchoninic acid
(BCA) assay”, MTT(3-(4,5-dimethylthiazol-
2, -yD)~2,5-diphenyl tetrazolium bromide)
assay®® o} o|-8= 1 3},

AS7HA GAZF diFt WAR] dEZAL
Ee A BEFAA] AEEA ) B3 A=
B P} ghort ojEe] W&o tj@
d7e =F Aot

B E7E A FrESY A431 AXEF o
gAY EE2AL YA dEFo a8
A ZAL AT FAAE Fodtar Z7e] AXE
& W Ao2A FF 37 2l )
BA 8RS 45 ¢ e 71xARE A
<ol 1 EZ ol i},

I[.937 = U 2y

1. (2=

(1) A EF

Human epidermoid carcinoma A-431 A}
& 10% D-FBS(Fetal Bovine Serum (M.A.
Bioproducts, Walkersville, MD))$} strepto-
mycin, penicillin®] 2t2t 100ug/mi, 100units/
m¥ FH58 RPMI 1640(Roswell Park
Memorial Institute(Gibco, Grand Island,
N.Y)) gl & ARS8l &% 37 C, §% 95%
7t A= 5% COMid71oA vl g3lact. A-
431 AEFZ 96 well plateo] 3x 10 cells/m!
HEE FFsirh
(2) AP ZA}

Ao ®Co Irradiator ALDORADO 8&
o] &3ttt
(3) A

bleomycin sulfate(Nippon Kayaku Co.),
cisplatin(Bristol-Myers, S.A.E.)2 0.15M
NaCl89 7 &jtstd ARgain, A8z &
ol -70C Wil Hasiych. Aol A8k
okAl9] FEE 2ug/mioIATt.
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2. gl

(1) WAME d52A}

A-431 M ¥4 ©Co Irradiator ALDORADO
8<% ol&3ld & 210 cGy/minZ 2, 4, 6,
8, 10GyE g3zl en, 34-AlddA e
£ 60Cm, ZAlke 15%20 Cm?o] it
(2) A d5FA

A-431 AEFol| 2ug/ml®] bleomycin E&
cisplating @5F31%}.

(3) WAMAZA} 3 A o

WA ZA} A& 2ug/ml E52] bleomycin
E= cisplatin®] ¥ wjokdol A431 AXE
Yo detl g whEm 2% 37C, F& 95%7}
FAEE 5% CO Y7ol 1A AR F 5
g3 oz 23] Y3l FAAE AFIIA
t}. 96 well platecll RPMIM %Y 2mlE &3s}
3 37) 27819] widrlelA A EFE 493
w3 3 Aol HAG AEF] FHE
=
(4) MTT &3

A-431 AEXFE F3x 23 423 A4
MTT 5ug/mi7}t &3 widA& 7} welld 200
WA ol AN Bt wiksiaTh Mg S o
22 DMSOE 1004/well® ¥o] 1587 A&
o A T, AEY FAPJE MTT formazan
product® 83ll5te) £33=AH 540nmolA &

¥ MTTY ¥%3%%F scanning multiwell
spectrophotometer(Enzyme-Linked
Immunosorbant Assay Reader: Biotek
Instruments, Inc. Burlington, VT) 2 &% &}
AZAPEES T3l o & Y22 H| Wl e
o], RE A¥L 34 wHEsigin

. &P

1. 12

A431 AZFE 5 F well plate 71AH
AN =2jA 43T MTTEA A AR
@EZARE & bleomycin, cisplatin B5-5<]
79 494 A-431 AXF9 HALx(optimal
density)+= 1.38+0.00(3x 10%ells/m) o] ATk
(Table 1.1).

2. &Ed

(1) A B E2A

UAMIZAL ¥ 497 A-431 A EFE 2, 4,
6, 8, 10Gys] 7z ZAFZOA AXAEE-E Wl
£2 3HIES v 0.99-0.582 HYE B,
2Gye]| WAMFo M= AXAEES] WE-gol
0.99019 e =273 AEAEE9] 2fo]7t ¢l
A2 HP ) 0.05), 4, 6, 8, 10GyS] WA |
A WX fol g M EAEE] zbo]7} U

Table I . Radiation Surviving Fraction of A-431 Cell Line in MTT assay

Radiation Surviving Fraction Ratio
Dose (Mean*S.D.) (Experimental/Control)
Control 1.38+0.00 1
2Gy 1.36%:0.00 0.99
4Gy 1.31+£0.02* 0.95
6Gy 1.15+£0.02* 0.83
8Gy 0.93+0.03* 0.67
10Gy 0.80+0.01* 0.58

* Significantly different by DUNCAN test (P < 0.05)
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Figure 1. Radiation Surviving Fraction of A-
431 Cell Line in MTT assay
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Figure 2. Effect of Antitumor drugs on A-
431 Cell Line in MTT assay

Table . Effect of Antitumor Drugs on A-431 Celi Line in MTT assay

Drug Surviving Fraction Ratio
(Mean*S.D.) (Experimental/Control)
Control 1.38+0.00 1
Bleomycin 1.23+0.04* 0.89
Cisplatin 0.79+0.09* 0.57

* Significantly different by DUNCAN test (P{0.05)

tH(Table [, Figure 1, PX0.05).
(2) A dEFAT

A-431 M EF| 2ug/ml®] bleomycin F&
cisplating 27t @553 45 NZAEES
WELZ SIS o izt vlsle] 2t
0.89, 0.57°1A%. &3 bleomycin T+
cisplatin £o3} thz7e] AEEAS zlolr}
AReH | cisplatin FATANA Y HEEA] 0
bleomycin FojelA 9] AR o} ZtH(Table
I, Figure 2, PX0.05).
(3) HAMIZAL ¥ A T

A-431 M EFol| AP ZALS} 2ug/ml o)
bleomycin ¥4 ®#-43 2L HAN gEX
Al Hlwsle] EAEES WERE 0.75-

0.679] ¥918 B91 2, 4, 6,8, 10Gys] B
WAMAZN A Rl 3t MEAYEES] Aol7t A
tH(Table I, Figure 3, P{0.05). ®=3F A-431
A Zpol] AP ZATS} 2ug/miS] cisplatin F
€ 83 Ate, A dE2AE S vt
o MEAEEC] WEEE (0.78-0.579 HEE
Hgon, 2 4, 6,8, 10Gys & AR
A frelg AXAEEY] Ael7t AR THTakle
I, Figure 4, P<0.05).

3 WAL ZALS} 2ug/mlS] bleomycin EE
cisplating 83 49 2, 4Gye] WA Zo]]
A folst AEAEEY] Aozt YR P
(0.05), 6, 8, 10Gyd] WAldZFolM = F FA}
olo] M FAEES] xfol7} FATHP » 0.05).
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Table 1I. Effect of Radiation and Antitumor Drugs on A-431 Cell Line in MTT assay

(MeanxS.D.)
Radiation Ragzs"n Radiation+ Bleomycin(2*) ~ Radiation+ Cisplatin(2")
Dose Ratio Ratio
Surviving Surviving  (Experimental/ Surviving  (Experimental/
Fraction Fraction Radiation) Fraction Radiation)
2Gy 1.36+0.00 1.02+0.04* 0.75 0.77+0.03* 0.57
4Gy 1.31+0.02 0.88+0.03* 0.67 0.75+0.03* 0.57
6Gy 1.15+0.02 0.78+0.06* 0.68 0.74+0.03* 0.64
8Gy 0.93+0.03 0.65+0.12* 0.70 0.70+0.04* 0.75
10Gy 0.80+0.01 0.60+0.08* 0.75 0.62+0.07* 0.78

2% : Peak Plasma Concentration (ug/ml)

* Significantly different by DUNCAN test (P<0.05)

O Radiation only
O Radiation and Bleomycin

Surviving Fraction

10 ] ] ] | ]
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Figure 3. Effect of Radiation and Bleomycin
on A-431 Cell Line in MTT assay
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Figure 4. Effect of Radiation and Cisplatin

on A-431 Cell Line in MTT assay
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o} a3 4, 6, 8, 10GyY] WAl e o
Z7e] Zol7 YN T3 M EYZES W
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© WMz o] Blw @ Ao 2 AlgH
o|9ZL ATdIE FEY LY WAMKIZLS
o] xR ozt vrhe AgEe] d3dd
9= AL

T73LAEA] AHR-E o] A= bleo-
mycin, 5-FU%°| FUAZA 4850} stoy
cisplatin®} 74&7} A &stat eyl ofs) s}
ool W& WHo| o] FojHTt. 3 FUA
FoA] Bzl agos X8de A Lde
cisplatin-5FU7} 2 o|-&5 13t} Kishs™
£ cisplatin®} 5-FUvx 242 ddAA 25 30 -
40%9] RN Belg A58 F U3 o] F
%A= FeEWL ok en 5-FUE A
% F9A] bolusFdol Hlg| 2 F5Ed0] st
o o] B 9] A FA} FFe3ER Bt &
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FAEGo] 217} 0.89, 0.572A HZTH AX
AEEY] Aol7k Ui ols A431HEF
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