Osaka University Knowledg

BEEEMROBIBEE N ORI R OMRREFRIC

Title PR o
Author(s) |TTER, =
Citation HAEZHRGHSEFSMEE. 1992, 52(7), p. 1007-

1015

Version Type

VoR

URL

https://hdl. handle.net/11094/18912

rights

Note

Osaka University Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

Osaka University




HAERMS:E - 52 (7), 1007--1015, 1992 (¢ 4)

B BRI O R FE 23 - IR o MR AE TR s LI THE

ERHERAYES RO RE (8N BAE =)
B M E

CPR 34 4 A 2 BEA)
CERE 3 4E11 B 11 B B REZ )

Effect of Growth Rate of Monolayer Cells on Survival after
Fractionated Irradiation
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Department of Radiology, Keio University, School of Medicine

Research Code No. : 407.2
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This study was performed to determine the effect of the growth rate of monolyer cells on survival
following fractionated irradiation. HeLa and RMUG cells that had different radiosensitivities and
growth rates (Do value: 2.3 vs 1.5 Gy, doubling time: 17 vs 46 hours) were irradiated with 2 Gy every
day. The fractions surviving after fractionated irradiation were compared with those given single
doses. The dose modifying factor for fractionated irradiation was larger in RMUG than HeLa: 1.7 and
1.2, respectively. Two clones from ADGU cells that had the same radiosensitivity but different growth
rates were also given fractionated irradiation, but there was no difference in surviving fractions.
When recovery following two split doses was determined in each type of cell, the results of the
fractions surviving after fractionated irradiation were correlated only with recovery between split
doses. These suggest that the growth rates of monolayer cells may not modify the fractions surviving
after fractionated irradiation, and the monolayer cell system is not suitable for determining the effect
of growth rates on survival following fractionated irradiation.
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Fig. 1 Growth curves for HeLa. RMUG (panel A ; left) and ADGU (panel B ;
right). Bars are SD of the mean.
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Fig. 2 Growth curves for HeLa and RMUG after irradiation. Cells were irradiat-
ed daily with 2 or 3Gy. Bars are SD of the mean.
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Fig. 3, ZToOWo Do & nfEi% Table 1R L
fo. B RS H:X ADGU, RMUG, HeLa ®JE
IZ 77z A%, Hela & RMUG & 4 77 i & -
shoulder 23/ & <, nfE131.2~1.5¢ 7cote,
ADGU ixfth o #fg & b /N & 7z Do %R L fc 2%,
nfEix4.2~9.0& 7 b, BiBE7x shoulder o4
FHigEL e, LL, P, REXVS 70—V
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Fig. 4A 2% HelLa & RMUG #ifa® 1 BB & o
4R % closed symbol T, 2Gy & A B&H D4
FF iR 1X open symbol TR L7z, Hela it 1 B8
D Do E122.3Gy TH - 1o h’, SEBEHIC X
% Do (eff) fE132.8Gy & 7c b, Do fEo HEEcix
SEIRHIC X 5 HEEMHFEE(DMP)IX1.2T5 -
7z, RMUG i 1 EIf8 8z X % Do {#1.5Gy i=xf L
T, 7EIES O Do(eff){En32.5Gy &7 b, DMF
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Fig. 3 Single-dose survival curves of five cell lines
in the proliferative phase. HeLa and RMUG have
a small initial shoulder. ADGUs have a large
initial shoulder. Bars are SD of the mean.

Table 1 Plating Efficiency, Do and n Values of
HeLa, RMUG and ADGU Cells

ADGU
HeLa RMUG
Parent Rapid Slow
P.E.(%) 45-58 48-62 8-23
Do(Gy) 2.3 1.5 0.8 1.0 0.8
n 1.2 1.5 9.0 4.2 7.5
WL IGEOEFIR S 1 BREOEF MY H

B35 L, F—HRERHEOSEREC X 5k
HEHFERO EAE, MEEEEE 0 RMUG ©
Foik&E Lz, £IFERRE O BIEHE X DMF ic
BLETEEITHETH -7,

HeLa & RMUG @ FhsE T E o B g g
HRRE > T Tl d, HAERESERE—
ADGU D 7 » — v H AWTRBEOER AT - 12,
1 PR EGY THEABH LB S0EFEREY
open symbol, 1 [EIf&&F DA #i# % closed sym-
bol & T Fig. 4B /R L1z, S EIRBHIER
FIRIFTH#E 1 HeLa ® RMUG X h k<,
Do{ED &Iz X 2 DMFILP:1.9,R:2.3,S:
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Fig. 4 Single-and fractionated-dose survival curves (2Gy daily) for Hela,
RMUG and ADGU. Panel A (left) ; single dose for HeLa (@) and RMUG (&),
2Gy daily for HeLa (O) and RMUG (&), Panel B (right) ; single dose for
ADGU-parent (@), -R (A) and -S (W), 2Gy daily for ADGU-parent (O), -R
() and -S ([0). Bars are SD of the mean.

Table 2 Do and Do (eff) Values by Fractionated

Irradiation
Do and Do(eff) value(Gy)
Treatment ADGU
HeLa RMUG

Parent Rapid Slow
single 2.3 1.5 0.8 1.0 0.8
2Gyx2/day 2.5 1.8 0.9 1.0 1.0
a.p* Q.2+ Q.+ a.m* aQ.»
3Gyx1/day 2.6 2.0 1.3 122 1.2
a.n* .3 Q.e+ Q.2+ a.s:
1.5Gyx2/day 2.7 2.3 1.5 1.6 2.0
.2+ (1.5 (1.9* 1.6+ @.5*
2Gyx1/day 2.8 2.5 1.5 2.3 2.0
a2+ Q. 1.9 2.3 @5
1Gyx2/day 3.0 3.0 2.1 2.4 2.1
(1.3)* (2.00* (2.6)* (2.4 (2.6)*

( )* . The value shows DMF

25T Tz, PIZHXTR, S7r—vil®
RREIERRLICH, EFMERREEEEDER
1% DMF ic g & high -7z,

1EEE#*1~3Gy L LT1H1~2ED5E
BHEZTolchE, FERHOLEFTHEREL D Do

(eff MEZBEH LT Table 2iz;xL7z, DMF X1
ERESHOEF M L Y RDI DofH & DHTERD

L 447 A25H
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MR P0.01 & 7 5§38 (HeLa : 10.6Gy,
RMUG : 7.6Gy, ADGU : 5.0Gy) %#% 2 7%l
LT, 304~ 9 B fEifE T split-dose  irradia-
tion #1T\, HMEFROE % Fig. 5wl
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Fig. 5 Recovery between split-doses in the five
cell lines, those are HelLa (O), RMUG (@),
ADGU-P ([1), -R (A) and -S (V). The data are
plotted in terms of the relative survival, defined
as the ratio of surviving fractions for a given
dose delivered as two fractions compared with a
single exposure. Bars are SD of the mean.
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Table 3 Surviving Fractions of HeLa and RMUG
Cells Irradiated of 8-9Gy

Surviving Fraction

Treatment

HeLa RMUG

8Gy single dose 0.032 0.008
2Gyx4 experimental  0.059 0.043
estimated 0.063 0.036

9Gy single dose 0.021 0.004
3Gyx3 experimental  0.031 0.016
estimated 0.027 0.011
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A A Bl KR D AIEC D ZEA LA B HEFEE BE 53451 R S B
DOMfEFRICE LI THELYRN T H & L 1#
LwieEzbhie,

APFFRD—EE, JCNEREDRE (REHS [ EH2
FE, 01480275) B L OGFEET A~ 1 —HIREIRIGIC L - 1
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