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HeLa.S3(SC) AZA Y P4

o

R AR D+

stz AR AgPAHIR SR

AME - e - YA

&N B

2Eg AXE ulYF (Cell culture)?l&9] &
go] ol dAX d=Fd (Single cell sus-
pension) & ZA 7t AE3A HUAoW, Fad
g2 GdF Tz ANAA dFE Nz
dog F7T fFIAA A7t Yol
7vestA HUud.

a1 A3 q2o] Add gAY AF Al
ol WA g A€ A¥BN Gn vi-
)Y E¥ol FPSA ol&HIL o,
AAW Gn vive) 48 L3 o] AR
HESAHA Aol 71 Ao Fad
BEL AT o

WAL AERFHQ FFAA dob e Al
Ee 27 222 HAsle {ekFez I3
Hed A7 FAFE (Colony) € FAHE =
Aoqok 3t A EAT (Cell death)& o] §
Z%2]% (Reproductive integrity)] ¥4& 2
k=N

YurH oz FAN Agrt EYE HEp)
AW HEge Axe 222 FAY F o

on gRelt AHIt Erke3tdor o).
ol2id WAL g e Ade Fo4F WAL
A FEZPE Mo F24% Alod g
Az Jed 4 A3, B4 AF-HAE A4
E3 4 (Dose—survival curve) 28 71& 50
HFAEe FH,
ZAbE, ZAPEY, HEA A,
o] A&gH R AN F g =4 Sl g
thekdt Al Jetd 5 sl
2 d79 E¥de gyd AHEFE FA
(Bahuide2 HAAANEANA HEFHY
a8 A2 71F¢] H¥E orthovoltage 4
dE& ARZE ol &3t I (Colony) AN
v X AR e TS #FS FF P
g ZAlzZHA mE AEFH At Fz o
B2 o|&3auz AYPHJIom 10 ARE B
dugst @A Eugch

PAHY EF % 43,

EVE-Y

al

ol (=13

[y )

Nz

CHA MES
£ Aol olfd MIFe U Tsukuba

£ d7€ 199834%E ddtistn gddstdrae d7H Hx2 ofFolHE.
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—Hela. S3(5C) AXAs AUtV oA gApye] Bst—

&4 oA TLE FAALYYW MELY
(RIKEN, Gene Bank, Cell Bank)olA #9F
W2 Hela.S3(SOAEFZAN, Algel A3
BAFAGANA feAe ¥YY HEFojo,

PBS(—). 0.02% EDTA 8%=x|
0.02 gme] EDTA-2Na %€ 90 mig
FiRT 5o 583 A4 FB7] (Magnetic
Stirrer) 2 T Y3 &3A10 ¥ 10 ml9) PBS
(-)x10 894 & 78t & He ohE 0.22
um®] FFoqHAE FAANA Az,

CHlZ BEfl Z=H| U YAMM XA}

WA Hela.S3(SC) ®4HAY A&
A A& PBS(—) - 0.02% EDTA £do=
B AL F 0.05%9 trypsin€ g2 A7)
sden, 10% HA Folx P HAE
MEM (Nissui Co.)Wj¥e& AMg38to] GAE
$4& TEQU.

ojmf MA MEe 90%°)de] @ HE 4
HE #AGEE Av) o2 FASHA pipe-
tting 3tof @l o] ¢ Pasteur pipette
#ol 2 AL AHE3 ok pipettinge 2 A
AXe &4¢ HE £ U

90% oldecl GHE ezt HYe o ¢
T-A4+7] (Hemocytometer, Tadai type)& ©)
43 MEFE FAE O 60 mm WY
BAlOl 1 mig 500708 ME7 ZTRIA 5

m¥ 87 (4 dhEFE, 478 100 Gy A}

), 1 mi? 100079 MEZF EGSHA 4
(200 cGy ZAFE), 1 mlg 20007H9) M X7}
ZEEA 47) (400 Gy, RAFR), R 1 mlB
500070 ] A E7F ERHA 40 (600 Gy =
AFE) 25 20709 MiFH A (Culture dish) &
&l 8ok,
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A zALe] o] 8-¥ Z1AlE Hitachirl Al
#<1 MBR—1520 Re2 4 150 kVP, 15 mAs,
(0.5 mm AL+0.2 mm Cu) Filter& F% x
—-dezAM FHA FHAAMT Age 350 mm
& fAs%Een 1023 13A3}E A
A EF 100 cGyol AFEE ZAME 3.

Fig. 1. Radiation machine, MBR—1520R
(Hitachi Co.).

ZArel ARAYE J187] HEe =ALA
FAPE olgdo 29 2As%gon 39
4% HTAE B EYoz UF
b=

HAHAZALZ BEF 5% @AZEA wfoky)
of 27U WY F FA3t] Yoo £AE
Adsted FRY Y% (plating efficiency), 3
A9 £ (Colony count) R BEEY (Su-
rviving fraction)& 4+&3tu).
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WAMAZALE AAIEA d%d 4709 wik
HAllA Z+zk 194, 226, 235, R 273709
g Bo P 232702 FY 45 (plating
efficiency) & 0.464 ©]Sit}.

100 cGy =AM e 247 163, 170, 190,
2 230709 FFEL 2o HBF 1880l
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Fig. 2. Surviving fraction of HaLa.S3(SC).

—A A - G YR -

A&EHE (Surviving fraction)& 0.81 ©]cth.

200 cGy A ANAN = 242 136, 139, 144,
2 87l Hgg B HF 14270 oo
AEEYL 0.306 olTh.

400 cGy Az A = Z4E 105, 110, 132,
R 154709 HgE B FF 12570 lled
AEEEYL 0.1346 °Att.

600 cGy ZAFTOIM+= 74z 80, 82, 85 R
94789 g Ho HF g5l olden A
SEHLE 0.0366 ©l%Uct.

Semilog® A Z AETHE 1A AR o
¥4 1 hit (Multi-target plus single hit) 88| &
2o FHcH(H 2).

AE AEZHez Fojd Do € 150 cGy,
Dq £ 80 cGy, €4 (Exponential number)
T L7911

i
v

i

WA g E o]23l WAMY  (Jonizing ra-
diation) & ©]83ted 4AdF % (Malignant tu-
mor) BAE A gde Yidelste] 3 Roiz
MY AA AEEE B F 0%E AEH
gl g wold WAMARE Wx: Je
2RI,

WAL A ge] H4Ad X338 7 (Selective
effect) = A ZHole H4gde &4 F
Ax FEzHde HUF AL =4}
st e FEAF F slojok oA
Aaads 7ldyg 71 Ao,

* Do : Mean lethal dose
Dq : quasithreshold dose



—Hela.S3(SC) AEA S Yerg ol viAe WAtdel Az~

olg g WAdxge AXNE HIFV €
A AU WA R AdE WAL
BEeHel A7 (Radiobiological research)?}
Zasn WALAFH AMxe WEEIYY d
#Agol #E A7 HIToE EAYEY
(Molecular biology) 3¢l dAFEYUevt BEH
ggxe 23z Yo

A QAFez dF (£H Gy B
Apde] zAEW AEY 4F dAEFo &
A3 dAF ol FAH MEAF s
o]& HE¥ YAl (Non—mitotic death)EE 3
714} (Interphase death)@Hi 2o whALA
HELHYA FHPAME & U7t gidh

a2y daF ez AMEEE 100200 Gy
e AdFAME Ax7E Blel 23
Uz F Ux F8Hel At sHo Ax7}
deHogy Azetxes FAFHR Fob
AE =AY AAFTHo| #F2d}A 39
FEH4L A H AT AMEEA €d
o] ¥9¥Ab (Mitotic death) EE FHA}
(Reproductive death)2ti #2v WAMIAR
o A#E Hrislede o ¥IH #LVE
o8 olg shEsid”.

FAA e ARAHQY Hrke AR IAHE
A% (Plating efficiency)®] F322 47
S0 ERFE AXA O A RAY
EGEA Fad A YEHAY e
i 2 U2

E3 Axo AE&EE ¥£43e WHFd 7t
2 de 2ol Ae HE dud vMEs}
e (colony) & °1& + v T4 &3
o2X GHE P (single cell suspension)
o d& yyges rHedio,

Setdog s G HAE 16—50
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M9 ME7t ool HI 4-6W9 Y&
Aol |,

4 49U€E AxFE AMgsted & 47
ol Al4¥ HeLa.S3(SC)MEFE Alge #
TR AGARAAN FHAsALHY, AdE
W A& HAl &3] 2ol HEFIIZL A4
AlZkoloj A 10—14Y WY F S¥AHE
g7tk o)},

YtHo 2 TREFEAHAXY HEYEJHL
multi—eventd EF 4] e HEG2 <o
A den® MEYJEZHe Yo TY
T %Y A 4ESY ¥54HQ 249
o] X© 200—300 cGy2 4—6F73 ARE
Aste B4R WAHAAEAA A H el
g AR gAgelel AP AwH 7 <
Aoz Fasige,

B d7dA dojd e AT 0.464
2N ERFFEAMEY 0.5~0.80] =AW
AE YEFHe ¥ule GEH 1 hit (mu-
ti—target plus single hiD¥el2 L3
ERAEEAEY AYEFZHE HAen o F
Aol Hug #H$Ee WS (parameter) Q)
Do 150 cGy, Dqe 80 ¢Gy, &4A (extra-
polation number)E 1.7C24 4237 ¥
EFFEANE x—AHolY gamma— el F4
HEA Holy YWl £¢& #Asd
ong ¥F Iy 4¥9 FuA8R %
g # Ao Atg€Ed.

e o

dddez gol o&sHE WHA WA
AN E F45d FdE AMAEAYe=
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AHolg WaEg.

B d7e H4YE orthovoltageEA71E o)
£3to] ggd HEFQ Hela.S3(SC)E ¥
o2 Z+zt 100 cGy, 200 cGy, 400 cGy 2
600 cGy HAAZAL F 23U Bl FF crystal
violet d4g 3o {AFHez2 WEtEP
az1e Age #£& A& g9 2HE
A,

HeLa.S3(SCYMI 9] e YT 0.4649)
pei=

Ao HEFTAY YHie YRR,
P E BT}

Dot 150 ¢Gy. Dqt 80 cGy, I4AE 1.7
ol 1.

o] AFAM FF YT WA
o}.

1 hit

A&
ol8 7be3tElEy AtmE
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— Abstract—

Radition Effect on Colony Formation

of HelLa.S3(SC) Cell Line

Sei One Shin, Sung Kyu Kim, Myung Se Kim

Department of Therapeutic Radiology
College of Medicine, Yeungnam University
Taegu, Korea

Since discovery of X—rays, radiotherapy has evolved into one of the most scientific branches
of medicine and has established its role as the primary line or the secondary line of attack,
after surgery, in the treatment of malignant cancers.

Nowadays its importance is illustrated by the fact that as many as 70 per cent of all pastients
with cancer will receive radiation therapy at sometime during their disease process.

Biologic effects of X—rays began to be apparant soon after the discovery by Roentgen in 1895.

In clinical radiotherapy, the biologic endpoint of most importance is loss of cellular reproductive
ability or clonogenicity.

One of the commonest ways to assess cell survival is to use an in vifro plating assay.

We analyzed radiation effect on colony formation of Hala.S3(SC) cell line and obtained results
are as follows:

The plating efficiency is 0.464.

The shape of cell survival curve is similar to multi—target plus single hit component model.

Estimated values of Do, Dq, and extrapolation number are 150 cGy, 80 c¢Gy and 1.7 respecti-
vely.

We reported these experimental data with review of literature.

Key Words : Radiation effect. Cell survival curve, HeLa.S3(SC) cell line



