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I. &EAE 3 U
1. Algli=

(1) gM=ESF

At 77 A HEAEYE KBHAEFES
10% D-FBS[Fetal Bovine Serum(M.A.
Bioproducts, Walkersville, MD) 19} streptomycin,
penicillin®] Zt2} 100ug/ml¥ ¥ RPMI
1640[Roswell Park Memorial Institute(Gibco,
Grand Island, N.Y) ]l gd& AMgsted 2%
37C, % %B%7t FASE 5% COM| %719

A wjekstgtt KBMEFE 96 wel plated] 3
X10' cells/mIE| £ B33tk

(2) A ZA}

AL A ®Co Irradiator ALDORADO 8
(Atomic Energy Canada Ltd, Ottawa, Ontario,
Canada)$ ©]-&-3l%ith

(3) 3+ A)

bleomycin sulfate [Nippon Kayaku Co.],
cisplatin[ Bristol-Myers, SAE.]Z 015M NaCl%&
A3 T AHEEEE, APNL Fde=
-70C Ydael] Ba@sigict Agol AL o
A9 FEE 2ug/mlo] Tt

2. gy

(1) YA GEZA}

KBAH| X0 “Co Irradiator ALDORADO 8&
o] &3le] MZFL 210cGy/minZE 2, 4, 6, 8,
10GyE 93 ZALsI o0, SSDE 60Cm, ZA}
o= 15X 20Cm*e] Aot

(2) A dEFA
KBAHI EFo] 2ug/mI=% 9] bleomycin E£&
cisplating @EFo3t o}

(3) WAMAZAL ¥ A Fo

WA ZAL A F 2ug/mIE %] bleomycin &
T cisplain®] -8 v gAY KBHEE o
Y S THEL 2% IJ7C, % $5% 7t &
ASE 5% COM %N 1AL B F, =
Ag Wi 23] YAs FAA S M H3
Mt 96 well plated] RPMI ¥ %] 2mlE &
ot A7) AR Wl M EFE
3UZ kg F AP HAHI MEFe =
AL sk

(4) MTTZA

KBAZ2FE 3% FA 4A1ZF Ad] MTT
5mg/mi7} EFE M FAL ZF wellF 200 ¥
Fo 4AIZE Witk vk S waEn
DMSO (Dimethyl Sulfoxide) & 1004 /well¥ 3
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o] 15¥7 A2 AT F Axv FPL
MTT formazan productE L83l RBAg
A 540nmolA L3E MTTY FIEE
scanning multiwell spectrophotometer (Enzyme-
Linked Immunosorbant Assay Reader : Biotek
Instruments, Inc, Burlington, VT)2 &3 3ld
MNEEHe] PSS 7313 BE AFS 34
Lla- 0=

masgass
1. =

KBAXF= 2F F ugY YolA H55
of AP MTTEYNA HAIH dE5Z
Al B A dEEAEe 49K KBA
¥3o FHAYEE 080+012(3X10° cells/nl)
o] cH(Table 1, 2).

2. &lelx?

(1) A BEZALZ

)
HIAMNZAL 34U KBHEZFE 2, 4, 6. 8,
10Gy9} Z} ZARFOIA MRAYEESS YEEE
B3NS of 075-0549) WHE AL, ¥
Atd o] F7tgel Wl M EXYEgo] FaH
29 (Table 1), ¥XF 7]&7)7F & HMEA
EF4& e Ack(Figure 1),

(2) 3UA dEFAF

KBAI EF0] 2pg/ml =% 9 bleomycin =&
cisplating 27t SEFAFE F¢ 2ol ¥
o] HEXMESS FAAS o 7z 085
06328 ZAEHATHP{005). bleomycin® o+
3 EZFY MEFAFEFHY ol Aoy
cisplatinF 3 R Fe MESAdaste] z
ol AU T3 bleomycin cisplatin®]
HMEZZaAY RAolx AR HUD(Table 2,
P{0.05).
(3) WA ZAL ¥ FYAFAR

KBA| 230 WAPAZALS 2pg/nl 59
bleomycnFd& W43 A$, HAMN gEX
A2 2 vl ste] AEREES YEEE 070-
0832 WS BIYI, 2Gyst 10Gye] =AM
Fol A ol ATAEEY o7t AN
(Table 3, Figure 3, P(0.05). =3 KBA X F0j
WAMAZALSL 20g/ 0l 8] cisplatinFod & W E-8
Ao NEASEE WELEZ 0510759 ¥
A8 BHAY, YIS S5ZARE F$-9) v
23t 2, 4, 6, 8 10Gye] ZE FARAFolA
F% AEAHEE Zol7b UATHTable 3,
Figure 4, P<0.06). 12y WA ZALS} 208/ nl
9] bleomycin = cisplatinF € HE&¥ 3¢
of ¥ F AlojollH= 10Gy2] HPAFA kol A2t
MEREE o7t AAH UG (Table 3,
P{0.05).

Table 1. Radiation Surviving Fraction of KB Cell Line in MTT assay

Dose SurEJ &’:ﬁ f gf]c)t.i)on Ratio
Control 0.80+0.12 1

2Gy 0.60+0.03+* 0.75
4Gy 0.53+0.07+* 0.66
6Gy 0521007+ 0.65
8Gy 0.501:0.00% 0.63
10Gy 0.43£0.04+ 0.54

* Significantly different by DUNCAN test(P¢0.05)
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Table 2. Effect of Antitumor Drugs on KB Cell Line in MTT assay

Surviving Fraction

Dose (MeantSD.) Ratio
Control 0.80+0.12 1
Bleomycin 0.681+0.02* 0.85
Cisplatin 0.50+0.03* 0,63

x Significantly different by DUNCAN test(P<0.05)
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L; _?é’ [ = Bleomycin
o .
Ig = Cisplatin
g &
97}
101 | 100 e
60 2 4 6 8 10 0 2
Radiation Dose(Gy) Plasma Concentration(yg/nl)
Figure 1. Radiation Surviving Fraction of KB Figure 2. Effect of Antitumor Drugs on KB
Cell Line in MTT assay Cell Line in MTT assay
Table 3. Effect of Radiation and Antitumor Drugs on KB Cell Line in MTT assay
Radiation Radiation+ Radiation+
Radiation Only Bleomycin(2*) Cisplatin(2*)
Dose Surviving Fraction Surviving Fraction Ratio Survw.mg Ratio
Fraction
2Gy 0.60%+0.03 0.46 £0.06* 0.77 0.41%0.03% 0.68
4Gy 0.531+0.07 0.44+0.05 0.83 0.40%£0.04 = 0.75
6Gy 0.52+0.07 0.413+0.04 0.79 0.37+0.02 = 0.70
8Gy 0.50%0.00 0.384+0.10 0.76 0.271+0.03 = 054
10Gy 0.431+0.04 0.30+0.03% 0.70 0.224+0.01 = 0.51

The Values are Mean+S.D,
2+ . Peak Plasma Concentration
* Significantly different by DUNCAN test (P<0.05)
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o Bleomycin
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Figure 3. Effects of Radiation and Bleomycin
on KB Cell Line in MTT assay
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Figure 4. Effects of Radiation and Cisplatin
on KB Cell Line in MTT assay
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F2 Hrtetr] Y5t AEHEIHE 0] §3
A7} girs] Mo gtk Peacock™, Hall's
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AE o s PAHIAE A AHE 2H2
ERY Y3 M EFo] HAMARAL F 2Gy
WAL e A FASEH PAMXE F
Aot AAFAE 011-09124 v g e
1} 04 ol ZA$E= 03 ol AEY A
wrhsAo] Euhy dth

B dApoMe KBAHXF] et 2 4, 6, 8,
10Gy9] WA G| 2AE 79 A o
Z7ME4E AZRES] HAHUL BE ¥
At gl A dlz2F#e] Aozt AU T
g AEPEEE HESE BANE 9 075
05424 MENEZAE 7]&7= ¥wd 2
A VEPETh mEbA KBAEFE WAMAZRS
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0

Mol FB:= o144 WA & RAL=E AF .

g5 ol2g 7 A UHAEUT W
AP0l st FEEEY ATt =
= MFEY dTFdFee fASH
FRARBA PAPIA B} UL
HE o] AHEHoR FYAE bleomycin,
5-FUS A AlZs o] dAjol: cisplatin®] F
2 AMET Yk B FEAFAA F IHA
olde] FAAE Fojdte EUFHFLYLE
X g3le 7Fol< cisplatin+5FU7F F¢8 A
€ 33 Uk Kish§92 o] 2% FHo=
displatin® 5-FUE 2zt TR 24 30-40%<
BAlA A E FEG F AL °] F A
T AFEHAT AH2 SR en 5-FUE A%
FYA bolusFoAd] HlE T FFFo] st
o o W& ¥4 HAFA} sMeEER B
S YUEAE de ¢ Yo HIF H
At o]l AHE-EE FUAZE methotrex-
ate, vinblastine, mitomycin C 5°] XL °]E<]

Ase] tiaiME AEFHoRZ BIHT Yrh
bleomycing 44 FHEPIEEA FHE,
2 ¥ S HIPNEYF X g EFHst
& Ao2 93 A vk bleomycine YAHE
o] z+&se DNAFAE Wlstsl DNAAS
o] AL dosw MEF7] F F3] G4
740l Eoh W cisplatin® TEFAA o
£ FgAEYg F37t & AR U4¥A
AL GA X FLstd MEF7] 5 DNAY
AAuks) o DNAALE Alelell Ayt §4E o™,

19873 Murthy 57 489] gl E7Hs
3 FAEGSEAYG ALgEA e oty
cisplatin-SFUE ¥WAMAX 59t HEX 5% 23
12} ZAA 0] 80 98%, 2d FoT 87%2 =+
A0} &S BIFY o] XFHo] FaAAE
< A3 F7/MAE ¢ ST EIS%H. #F
KES"S 30Gys WA ZAMSE 90mge]
bleomycinF-ol ¢} ¥4 93} Tix} T29]
2714 F2 AFENHEE YEY T39 A
oo e & A F2A 7 M3t
o7 H3yslgd. Al-SarafF®e AdParerst
gtowio] Audg FHRGEAANA PALEA]
89} cisphatinfFHdE #E3d FL NE8ZHH
£ dUty 9t SmidE¥E bleomycin B
mitomycin CF9 ¢} FAINX R E &S 3F
ML GEXSA BT EAYT 5 ok
st

B dAFoME oudEE Asde KBA
T3 g JAFT AEs+E AT ®
3 A3 FgAFEE F3) Astd 02 2
Wug/mle] AAAFEE olL3AL °] F 7t
A Ao FHAHFY HIYFEFEEYU 2w/mie]
FAAFTE B Ao oLt KBHE
Zo] bleomycing @EFA3 F4 AZAEE
2 ZxHReY E2FHY Aol AHA
gkttt HbA cisplating DEFAT B9 o
Z239 NEAEEY Aole AU o
= KBHAXZFd FUYAE GFFAA
bleomycinB.t} cisplatin®] A EFA A7} &
RO AgHY o] A HFEY ATE
ol Xk

E3 KBHEF WAMAS EEIZAME A
o dt} WAMHZEALS}; bleomycin = cisplatin
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A Fold HLXsAY AUt ¢ A
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A P, 23U FESTLLHE FAZH
g £48 Z7NE & o AR
F e Agdely giastsE S E
g 3o 53] dsplatin® WAMZAL A Fo
st R7MEAHE 7|0 F e AR o4
A o} LeliveldE®2 WA ZA} A cisplatin
g Es BRI W o 2 8
2 Jehiotz Basict 9 ket
29 FHoE EF3Y B2 #FE0]
vt 4= 3lth bleomycine Foj 2] Z7}o)
o3 #HE54d E=s gEARSo] Jebd 4 gl
3 csplatin® 24, TE, &L 2 AEA
3ol QS & A AT T EHFHQA
£F7A 9] Foof] o]z o] U,
d¥tF o8 WAL E EE FUEELY
9] FEXNREY o]59 WL YXEE
IE F/ME & Ue RALE HyHI QYA
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fo o Y oE ([
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E AFAE KBHEFo] WALAZRAL 3
F AYuZe ¥y gAHAAMe UE
bleomycin} cisplating Z+z} Fo3c) uia}
Al bleomycin¥ cisplatin®] WAMASFET] E
T ®7MERE Hyrkstrl AsiMe 3 F wAab
AZAL AF o 3etAle] NEENGAE v,
Brrsol & RO Z AlRET

MTTENY S AEEAS AFHgog Wit
g = AT A& APAO] T2 FAYe
2 AESAAHNA go| o]LHT Qe B4
Holgpes,

E QFoME MTTENYE ol&siyed
formazan®] §8144& F71A717) 98 DMSO
S AHE-39 3L spectrophotometer2 3% &4
Al 540nme] FFE=E ol &L T¥Y
MTTEAYE AA gl o] &3]l o
HEol Ao F F A3 FHEE ¢ A= A
a3 o A5 BAYS o] 27

2 dFe A A HIHAEZSE KBA
Eo giEte WA @S 2AL A B
o 3T YAZRA AE JYAE &
I NZANELE grslyoh

F F UMY S RALSE BEERAAY H]
IATE, AHA E gAY AESAHERES
7N F e U2 gAY UF A1 =
o]FojAol & Ao AlRET HZ MTA
B3}, EXAES 2 wdsiEel wgd o
Aol MESY FHAH o)ide] 71edEE AL
2 BRI Qo ol N2 E dY ¢
B¥Y NeE 27 A wgs 4@
8] AEES F7MAN717] FEiAE AR
Fe dgAed #2 WS dehils gHE
€9 BAol B&3 sojeor s 9y
&, MAAAE, gt @4 fA
AXNRE, QYXFE 59 MEgo] 27"



v.d 8

Atg HBAZEYE KBAEF| g WA}
A F gAY AESAATSS gty ¢
3le] WIAMH GEZAIZS 2 4, 6, 8 10GyY
WAL S @I RAIE T A dERY
L 2ug/mIEES] bleomycn T¥ cisplating
GEFASAT & WA ZALS FAA T
o8 Haeg Ao 2 4 6 8 10GyY] WAL
e E3FAE A FE 2ug/mlEE 2] bleomycin
EE dsplating Fo3ivh. Z4zre] A@
o & MENSEE T3 AEZREFAE
AT F AESINSE FHristd o33t
72 AAE 4
1. KBHXEZF9| 2 4, 6, 8 10Gys] HAHS 7
Z @I zANE A Hwy 71E77 &
M EAQETAE JeEPR U

2. KBA £33 2ug/mlx>=9 bleomycin =
cisplating Z+Z} @EFo & 7-¢ bleomycin
T gz HMEEAPFHY Ao]
E gy dsplatinFol 3 23]
MEEANEF]Y Hole ARFHUG EF
bleomycin} cisplatin®] M ESAJ&ZH#S] z}
ol AAHU

3. KBHEFd] HALH-E SEXAG 799
WAL Z AL 2ue/mi% E9] bleomycinF<
& HE3 79 26y 10GyS] WA Zol)
A FYF AEAELY Fo]E BAT

4, KBMEFo] WALME ©@EZANGE 799
WAL ZALS} 2ug/miE 9] cisplatinFo] &
HLaF 79 2 4 6 8 106Gy FE HMIA
FolA Fog MEYESEY AolE
W Aok

5. KBMZFo] WALMZALSL 2u8/mlEE €
bleomycin ¥+ cisplatn T & H4& 739
T Atolol A 10Gye] AR Zel AR
AZYEES] Aol HY
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~-ABSTRACT-

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

Sung-Woo Hong, Eun-Suk Choi, Kwang-Joon Koh

Department of Oval and Maxillofacial Radiology, School 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 human squamous
cell carcinoma KB cell line after radiation exposure and/or administration of antitumor drugs. 2,
4, 6, 8, 10Gy were irradiated at a dose rate of 210cGy/min using ¥*Co Irradiator ALDORADO 8.
After irradiation, KB cell lines(3 X 104cells/ml) were exposed to 2ug/ml of bleomycin or cisplatin
for 1 hour. The viable cells were determined by MTT assay for each radiation dose and/or
each drug at the 4th day. And they were compared to control values.

The obtained results were as follows :

1. The slope of the surviving curve after irradiation of 2, 4, 6, 8, 10Gy on KB cell line was
relatively steep.

2. There was no significant difference between the cytotoxicity of bleomycin compared to
control group. But, there was significant difference between the cytotoxicity of cisplatin
compared to control group. And the cytofoxicity of cisplatin was greater than that of
bleomycin on KB cell line.

3. There were significant differences of surviving fractions after irradiation of 2Gy and 10Gy
with 2ug/ml of bleomycin compared with the groups of irradiation only on KB cell line,

4. There were significant differences of surviving fractions after irradiation of 2, 4, 6, 8, 10Gy
with 2ug/ml of cisplatin compared with the groups of irradiation only on KB cell line.

5. There was significant difference of surviving fraction between groups after irradiation of
10Gy with 2ug/ml of bleomycin and cisplatin.
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