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F A "HAth a3y FAEYY THAE
30-60%9] FAAoj&L Bolm 5 MEES
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3BH-45%E YEho] 2 AFe HEAYA K3t
P, ol glRReo) T3 T4giE FxFe A
Aol 93te] FaAo}7t AT 7B A 9
A (FUF, 345 M FLA| 7 A
gg7] ol ols @ AS AL dAH
2 dzA9 AyEtes FHAXHoRY A qd
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Quhoz ALY PAAREY L A
< Yehle AR 9 § A3 R SAEF
AL AE S AR 8A] AEES
z3ley 448 Aoz vagn o Wi
G=A B g B JAZREEH HE
ARG FAEFE PAARFAE ] =& 6
ARG ER & A3zt A5 A%
3 G EFE PAR WAo] e Aoz ¢
A Qi) wehA WA ETEQ] HolA B
APl WAlo] e AEER XS
we ube S naRoZ J&g & gt
BAREGGA ] lojA ARG FoA
g A S0 2RE 9 B WAt
W $ F83ltt, EXA} £H4C2RE
FEL dxAnit zolrt Yoy oje WA
A& ¥hgol Aolrt ke RS VERAT
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FA GA XY BEE= 98 343 APHE &
S 2A WA o] R FAEE on|
o}

AR E Bludtr] Hale WA HF
o ma M2 AEZJAMo] o] &Y HEZA
9] 71&71 BAA RS S A B Ha 2 7]
717 E4E WAl Eoldith wet
A BEZALY 7] €724 SR HAMAX R
Ve ARE ¢ 4 Ao Fertild Malaise
(1981)" 12813 DeaconS(1984)°2 2GyoiM <]
AEEE ST T YARIRTAL PARKIA
A gz e g2 JFAAE ZET
1 Bastst.

WAL A o) B3 AFEAE QA A
AEE QAo & Grearas(1993)°, WurmS
(1990)"¢] 217} §}on, Hamster &4 X3
g SRS dFEE Halls(1983)°,
MatthewsS(1989)”, SchroyensS(1990)"®, Kwok
7} Sutherland(1991)™, Girinsky5(1992) 22} ®.
17} 9tk E3 FeinendegenS(1988)0¢ A4
ZFukabdol] )3k A3etx 53 L A 27| F9
st Bad vl 9lon Bumet5(1992)'Ye
A HFRAEE gAdoz2 HAPARAL F9
in vitro/in vivo 4##AE E3ast4

FAA LTl B3 A+ EA = Drewinkos
(1981)", Rozencweig(1984)'®, Park$-(1987)
D Carmichael 5(1988)'¥2] B37} 9tk

WAL A 59} 38 o] &3 HEAEE

Be JAdT 2% PAHEER 24 T v
X ge Faaol8e YR ¢ seta
ol $eS 2al BAE PAUARAE e
2 ngor WUz seadd WE Holx
e PAE WANARE Re Bge et
PP, ol @ Aste 53 AVS Ex A
o 9N B FBAA 448 & )

aH ZA ¢S 3K En YA B ETY
g 71U 4 7l W&ot

Bleomycin® F72353¢ 8o WAbd A &9
HaX5A 7P Bol ol &HE FUA F vt
ot} 18]y} bleomycin F ¢ AN EE
HegE Ao FASAEN #FEHH O
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B EE bleomycin®| Fo | ulel z}e]7} et
¥y g Fgzde AEEdLe W
3 Z71EA ge Aoz gex AP a9
cisplatin® WA 9] AEEH S FIHA17) = &
GA 2 Baso] fE31st YAl WAL TeA
< Fdislstr] f8 ol 48t 2 cisplating
AP FARSG =& Add FARL A8
of A} Lo] o] &5 1 glon 53] WAIHNA R
A e 9gAA e A 5-fluorouracil# A5
8,

Carmichael® Hickson(1990)?-& ¥WALM 1} 8}
Aol A AN 717, Baker$(1986)%
2 UA SMEF A © WA ZEGA o
@t} 2313 ¥ itk Ensley$(1984)”, Ta-
Vlor5(1989)2 e FAR AP LA E| gt
sete s WA EES, Jaulerry$(1992)%
2 FARt] U fx3l3t 8y Bt o &t
BEastgch B8 AF o187 Px AA 2%
A EFo] g A 9] Algad 2 AA
gota sl o] £(1990)0L QA A EFo i
Multidrug resistance(MDR)1 A AL # = 9} 3
AAAFA N B3] Bk vl gl A EUiA}
AAE Hrste MTTI3-(4,-5-dimethylthiazol
-2,-yD-2,5-diphenyl tetrazolium bromide]¥4]
He AFH o2 @7 NEEGHSS H7t
=gl olgsm gt} 19873 Carmichael#
Hickson®™'& #MAIAZ4A 2 gokA|zieA A
#A] MTTE #7189 em ParkS(1987)2
#) M X Z Carmichael5(1983)0e 914 =<t
A ZZ, Campling £(1988) & Q14 WY R4
FE(leukemic blast cell)® FAALFAHALEA
MTTEAE-& H71e vt Slch

B 7o BHL MG-63 Al 3 thg A}

ZRREALe) X FqA] RS d&§}
taviet £5¢ FaA steddl e



0. & Nz & 2
1. ez

(1) dAxx

Human osteosarcoma MG-63 Ml £F& 10%
D-FBS[Fetal Bovine Serum(M.A. Bioproducts,
Walkersville, MD)]$} streptomycin, penicillin®]
2+2} 100ug/ml,100units/ml®  &H/¥ RPMI
1640[Roswell Park Memorial Institute(Gibco,
Grand Island, N.Y.)Juj k& AHg3ate] &% 37
T, & B%7t frA == 5% CON G711 A ul
Fetnom MG-63 N EFE 96 well platesol] 3
X10* cells/mlE| &8 2F3gch.

(2) AP ZA}

A 29 A “Co Irradiator ALDORADO 8(Ato-
mic Energy Canada Ltd, Ottawa, Ontario,
Canada)& o] &3l A#F& 210 cGy/minZ 2,
4, 6, 8, 10Gy & @3] A} 2™ SSDE 60Cm,
ZAtoks 15X20 Cmol ot

(3) A

Bleomycin sulfate[Nippon Kayaku Col,
cisplatinum(Bristol-Myers, S.AE.J& 015M
NaCl-& 43} st} A3t AP7IEd =
-70C Wao] Bt A g AHE-3 <A
o FEE 2ug/mE FH22 02 pg/ml, 20ue/ml
2 FEI MTTEA ] & &31ch

=Rg=x]

2. oY

]

WA ZAY 242 02, 2, 20ug/me FES]
bleomycin, cisplatin®] &2 8 & o] MG-63
AEE Yol dgdE 9tExT 2% 37T, §&5
95%7} A = &= 5% CO; vl 7] ol 1A 233
T Fd i oz 23] ARt FAAE A F
3t th 96 well platesoll RPMIF| %Y 2mlE &
gatm A7) 2] Wl FAEFE 4
Eujeket & Ao A AEFY FAS
golsldth. HEFE FHESH 4A7F Ao

e

fio}

J

MTT 5mg/m¢7} EFE vl $N-L ZF welld 200
WA go] AAZE St v ekl ch el okl & W g
3 DMSO(Dimethyl Sulfoxide)E 100u8/well¥]
Fo] 1587 Ao WXg & A2 FAHd
MTT formazan product& &3] st B33 %A
570nmell A &81¥ MTTS F%=E scanning
multiwell spectrophotometer (Enzyme-Linked
Immunosorbant Assay Reader : Biotek Instru-
ments, Inc. Burlington, VT)& £33l A X E
4o MEES FItn d2TY vusgon,
BE AP 33 wrESIH

m &8 oA
1. =2

MG-63 AEFE £F T A2tA ) wal 2
Bl3te] oF 2A]2F Fol= i F-Eo] well7] A Hol
B st AAsgt. MTTEA A whabdz
Abe] MG-63M1¥52] 24 % (optimal den-
sity)e 1050.05(3% 10%cell/ml)o] tH Table
1). 33 bleomycin, cisplatin #E%Fo & 4U R
MG-63M 259 HAYECE 064+001(3%10°
cell/ml)°] A tH(Table 2).

(1) BAM D E5ZAT

WAL ZA & 49/ MG-63MEF= 2, 4, 6,
8 10Gy A A&l A WAbd o] S/ et
A 2P EEo| A= U o™(Table 1), $9H3t 7]
2719 AEFHE JehllAch(Fig. 1). E3F 4,
6, 8, 10Gy°lA HEZT Fof3 Ax YE&9
zpo]E H G Hp<0.05).

(2) FgA dEFAT

MG-634 X3 bleomycin®} cisplatin®
=53 4502 2 20 pg/mt A FEANM i Z
T3 Fo3 AEEY AolE YHEMIUT 53
20pe/me A= cisplatin®] bleomycin® ¢k Al X
=4 837} o ZcHTable 2, Fig. 2).
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Table 1. Radiation Surviving Fraction of MG-63

in MTT assay
Surviving

Dose (Mean+SD)
Control 1.05£0.05

2Gy 1.04£0.02

4Gy 0.80£0.03*

6Gy 0.63£0.00*

8Gy 0.5920.00%.

10Gy 057001

* P<0.05 by ANOVA and Scheffé test

12
l-
< 087
o
8
jrs
@ 0.6
2
e
®
0.4 1
0.2 1
0 T T T T T T
0 2 4 8 8 10
Dose(Gy)
Fig. 1. Radiation Surviving Fraction of MG-63 in
MTT assay

(3) HALA ZAL B AR BT

WAL 24 & bleomycma—]- cisplatin® %9
g AgoE 2GydA Ui FEAY =
BAQe] 2 FAF HEEY AolE U
el lth. Bleomycin® cisplatin 5 %=7} 20ug/mé
ol ASolE MAARALE G522 NPT 7

29 vl ws) tFE HEL9 Ao|7} AFHA
S (p<0.01), 10GyS] WA ZAL ¥ bleomycin
S A Aol FYT AE YEL9 Aol
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Table 2. Effect of Antitumor Drugs on MG-63 in

MTT assay
Drug Concentration
0.2 2% 20
Control 0641001 064£001 064001
Bleomycin 051000« 045+0.01* 043+0.00«
Cisplatin ~ 05610.01* 053£001x 0.35%0.00%x

The values are Mean+S.D.

* Peak Plasma Concentration(zg/mé)

* P<0.05 by ANOVA and Scheffé test
*x* P<001 by t-test

Pig8

0.8

o
[~
i

Surviving Fraction
=
-

0.2 1

0 T T T T

0 0.2 2 20
Plasma Concentration{ug/mi)
Fig. 2. Effect of Antitumor Drungs on MG-63 in

MTT assay

g JelA] %SitH(Table 3, 4, Fig. 3, 4).

V. &2 3 110t
HZ 73899 Tid T2HAE MRS
TE g3y £ ddtd FiAEE Y
% 9lA 94, Anderson Hospital®] 973
d 95 MAAANEE BE2E AP FA
g9 g 2 43l 7% IR & fAHEAG D



Table 3. Effect of Radiation and Bleomycin on MG-63 in MTT assay

Concentration
Dose =
Control 0.2 2 20

2Gy 1.04£0.02 0.99+0.01 0.82£0.01** 0.66%0.00**
4Gy 0.80£0.03 ’ 0.77+0.02 0.6510.03* 0.5410.00%=
6Gy 0.63£0.00 0.61£0.01 056%0.01 0.51£0.00+=
8Gy 0.59£0.00 0.55%0.01 0.53£0.00 050£0.01*
10Gy 0571001 05510.00 052001 050+0.02

The values are Mean+S.D.
* Peak Plasma Concentration(zg/m) * P<0.05 by ANOVA and Scheffé test ** P<0.01 by t-test

Table 4. Effect of Radiation and Cisplatin on MG-63 in MTT assay

Concentration
Dose ™
Control 02 2 20

2Gy 1.04+0.02 0.94%0.01* 0.82£0.01%x* 0.51£0.04**
4Gy 0.80+0.03 0.75%£0.02 0.69%0.03* 0.452£0.00+*
6Gy 0.63%0.00 0.62£0.01 051£0.01* 0.40£0.10%*
8Gy (0.59£0.00 057+0.01 0.531.0.00« 0.35+0.01%*
10Gy 0571001 0.57£0.00 054%0.01 0.38£0.02%*

The values are Mean£S.D.
¥ Peak Plasma Concentration(zg/mf)  * P<0.05 by ANOVA and Scheffé test *+ P<0.0]1 by t-test

. S
-+ -
02 0.2
' P 11 >
= +=
20 20
c 0.8 c 0.6
o o
Lé, 0.6 “g-, 0.6
w [72]
0.4 0.4 5
0.2 0.2 1
O T T T T 0 T ¥ T T T
2 4 6 8 10 2 4 [} i) 10
Dose(Gy) Dose(Cy)
Fig. 3. Effect of Radiation and Bleomycin on Fig. 4. Effect of Radiation and Cisplatin on
MG-63 in MTT assay MG-63 in MTT assay
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RSP P BY FAAE F2F o)
7 AFH UA €& AFdE A ES
Y49 22 EAPEQ] brachytherapy 7t £&
2 gHo 2 o]85 3 3t Brachytherapye
T HAEEHYAERE Yo A FE A
Axglgo g 8o 84S Fola 38
< ZaAZ £ e PR aladoes
= Indium-192, Iodine-125, Au-198%°] o]
o] &51 glon 53] YHZH 4% remote
control afterloading®-& ¢Z3 9] a3
2l g Gz g A ] EXE F AL

Q

AL R

o W$ Fas Qusoz gage Fay

B 242, 0y W9 /}e4E e Yuz
)

WA g YRR GAEIF AAARE
Ho} AR e A E ] 48 - E o] 43}
o ZAMIAMA A i@ QY BAxA e FelE
& 43l WA GAEE APEAFAY A
o% 25 G AETA JAAZT 4A
AzAle] o) g &x2 F7]e) wWE gae g
ZaAo] 7hsAdo] de HAEA FAMIR 8A]
£ EE Jehe v A3 gadHe |
A€ ASHAY AL7tsAel e HLEE o
AR sie} o]#Hd H2 waA AhHe ¢2F
o] dutxoz oHAoln FHEI} HEXE
AL e R #EEG, A AEA G2
MAE A717t ZaHa d3FE 4 ¢S A%
S Bolt} uah FERAPHE W WA
FAE Z7NZL F e FEAY AR, 3 A
‘o 1 x| 2 (high linear transfer) ¥AI2] o] &
3 2o MAMAZASEAE T EE A
W3le Qo] FLstttn AlsErt

WAL A A SEAPGAA FE A 74,
AR, Bz 35 X 3AZ F Fakd A A
ZH AP AL, Skabe] g, g&A 9 whg
S 9l AP A FPAAFE RANHE
7S G zARTgE EdzAEl AMFES
A7\t zAV o 2N A Ee dRE FIHA|7

—

126

HA Az WA dEGoRy
719% & Ut

HAPA B G ZAM] AESE T EXAE
ZH(sublethal damage) . 25-E1¢] 3] Eo] o+z2)
Bl AAzAA o A1 HZEIHA
A2l 28 ¥ (redistribution), A} 73 3Hrepopula-
tion) &} FUYZZA AN dojt= AAtA3Hreo-
Xygenation) 2 WA 2837 F7lddn B
252 Ao £XApeto 2 RE Q) FEe o
2R} FAEAg dAEH 1 o] fe o
&to] Elkind 52 42 A 44 zd 54
o] 317] W&Eolgfn dsta glek. Xus(1984)
Vo greo A ZHA LM FalA o
G SAAELLZREY 352 447 o)
dojdtia sttt £83 4 2 A7) F
V2F4E ZFAzAY AEHL FMEe HE
FFRAL &Fo2RE HFE L2 Ay
HAMAR B BEE =Y F Uk B Aids
< RS ¢ Atiste] o3 AR
ERE FUNE F I 2 37 FH =
Abehe  thE&ZAH hyperfractionation)®g ©] 1L
AHAEH, oA BEHAFE ZaAA HA
E£H9 FAANEFLERHY AEE ZdsE
Ao},

A o2 Gy WARIRAL & BEESS
AR ERY 583 AH7F . oY
WA A S HAMIA EA Y g3 4y
BAE 73 deh B AFA MG-63 X
Foll U3t WAL Fol F71gel wel AEE]
AAaERoH 4, 6, 8, 10GylH dE=T3 F9
o X BELY o] & YEMIAUT

sigt g el o3t d=d Ar]e] HAE&S W
AMAZEFA el e ¢EF e AHdE =&S
ot gdwtd o g ST Rcte] X g @ol o]
5] bleomycine &2 0.2 Foste Aol ¢
S 29 o2 gEFou ol FAge
2 2oz Z7ld &) H5A Ev delA vt
20] Vel 4 th £ cisplatin®] #2420
2E M FE AT &Y LAY e F
AL & Y E AFdA bleomycin &
cisplating @E52 2 Fog A% MG-634 X+

i)

o 58e

1 ok

o,

—



o t&ted bleomycin® cisplatin® 0.2, 2, 20ug/
A FooA gz o &L Ao
E JeEhigl e 53] 20ug/méell A = cisplatin®]
bleomycinBth AEEAF AT 6% Zg =
B A F A& bleomycind cisplating LA
zA} A% 2dstdot. WA cisplating WA
A Z27Ey v Frasel dejde 3%
AP ZAL AFe] HmAF7E o] FojAol & A
o2 AgdEc) 2Gy9 WA ZALE bleomycin
T = cisplatin® £93 B¢ R A
W27 AEE zolE el A& HAR
o o3 MESZRGE FLAd T AEF
Aol & Z”z Atzddh. ¥ 10Gy Az
Al & bleomycine 93 A+ A FZoA o
273 593 Aol & ehA] &2 A bleo-
mycinFo] A HAAZA] Q3] A ZAYEEC|
wolh 7] Wi Ao Alsdrt

WAL A 2 GEA DA ATl o] &5
= oz o WY Ee] o &Ha e,
i

Hhlo g AE YAIRH S 5 dAuA 2

W (Dye Exclusion Assay : DEA), AA] g4
9] neutral redol] 2A 3 vlAAHAPHQ Neutral
RedNRIZAH, HEWAGAE Hrlele
MTTEMY, TAEMW *H-thymidineS o] &
& DNARAY So] 9o,

AEZEA RG] e MTTEN S HFHo
2 AZERS Hrlsted olgsHel
"H-thymidine g ©]4% A7P¥AL7]S4 (auto-
radiography)& DNAY FA =& A5 ¢&
23 go 2N DNAFAE TS 37He & e W
oA gk o] WL WAMs o d e sede]
o] glet upehr FF AdAH Lo o] &
x99 sido] g€}

ATE SAZF] i PAA D3 xA}
bt Fof Al WA ZESA] B kA A
24, & WAL BExAle) U &3
AR 2 gAY A S S7HAE 4
kAo i AHE o] Fojzok F AL
t2dnh T3 48] AEEE A Fo
7] sl e AR 2 gAY B W& 7t

oo rr
o (T

o

o)
o

Lo
i

Hior 2o

S

Ae AT Q5] B&3| FFHF &
Aoz Almdch

v.ad E

Human osteosarcoma MG-63 A 3ol o 3t
WA 2 kA NEFAREES dolry]
Asted Aol wjFdE MG-63 A EF(3X
10%cells/ml)e] ®Co irradiator ALDORADO 8%
ol &3sla] H&4E 210cGy/minZ 2, 4, 6, 8, 10Gy
o] WG d3| ALY AR TS
WAL ZAY A Z 02, 2, 20ue/md 5529 bleo-
mycin®} cisplatin®] #-f¥ RPMI o
MG-63MEFE ol wid7]olA 1A 2F B3st
At

WA ZALS) gt Fo] & 4D R A EA
< MTTR#4 22 Fotdq 7zt HEAE
sty e oo 2 A7%E A

tlo w

&
A

KT

s

.MG-63 M|EF+ 2,4, 6, 8 10Gy A Al o A
Aergt 71719 EZHE Yo 4
6, 8, 10Gyll A dzT# foldt E& 2
ol& B tHp<0.05).

2. MG-63 A Z£F9j bleomycin® cisplatin &%
Tl 02, 2, 20pe/mt A F=oA d2TH
ol AEEY Aol & WERI A T (p<0.05),
£3] 20pg/meol A= cisplatin®] bleomycin®
t} A EEA4EH7F ZoH(p<0.01).

3. 2Gy WA ZAL & bleomycin®} cisplatinS
B A4S FUA 2 0ug/md FEoNA 2
T3 fo3 BEEY AolE YHEMIATH
(p<0.01).

4. Bleomycin® cisplating =7} 20ug/mQl 73 %

WAL ZAL EO R AP 759} v m et

AEg9] aol7t 1 oK (p<0.01), 10Gy HA

AZAY F 20pe/m] bleomycing $oi3t 7

Soll & WA DEFoAISL Bl fojgt

Ao & UEhA ket
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-ABSTRACT-

AN EXPERIMENTAL STUDY ON THE RADIOSENSITIVITY
AND CHEMOSENSITIVITY OF MG-63 CELL LINE

Un-Gyeong Lee, 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 human osteosarcoma MG-63 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,
MG-63 cell lines(3x 10" cells/ml) were exposed to bleomycin and cisplatin at concentration of 0.2, 2, 20ug/mé for 1
hour respectively.

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

The obtained results were as follows :

1. There was significant difference of surviving fraction at 4, 6, 8, 10Gy on MG-63 cell line(p<0.05).

2. There was significant difference of cytotoxicity of bleomycin or cisplatin at all concentration of 0.2, 2, 20ue/ml
(p<0.05) on MG-63 cell line. The cytotoxicity of cisplatin was more effective than bleomycin at concentration of
201e/ml on MG-63 cell line.

3. There was significant difference of cytotoxicity of bleomycin or cisplatin at all concentration after irradiation of
2Gy on MG-63 cell line.

4, There was significant difference of cytotoxicity of bloemycin or cisplatin at concentration of 20ug/mé after irradi-
ation than that of irradiation alone(p<0.01). But there was no significant difference of cytotoxicity of bleomycin
at concentration of 20ug/mé after irradiation of 10Gy than that of irradiation alone.
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