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Radiosensitizing Effects of Oxygen and Broxuridine on Cultured
Mammalian Cells Exposed to X-Rays and D-T Neutrons
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The mouse fibroblast cells L5, cultured in 5pug/ml or 20 ug/ml of broxuridine (BUAR), were exposed
to D-T neutrons and X-rays with or without oxygen, and the surviving fractions of cells were estimated
using colony forming ability as an end point. The oxygen enhancement ratio for D-T neutrons and for X-
rays was relatively large when defined as the ratio of Do values of the survival curves and 10% survival
doses. This ratio decreased not only for D-T neutron- but also for X-ray- irradiation with increasing the
per cent survival used to determine the isoeffect doses (decreasing the dose range corresponding to
clinically used single doses. The dose reduction factors of BUdR for D-T neutrons and X-rays were
relatively large (around 2) when calculated using isoeffect doses in relatively low-dose range as well as in

relatively high-dose range.
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Fig. 2 Dose response curves for mouse fibroblast
cells L5 exposed to X-rays under hypoxic (A}
and well oxygenated conditions following the
incubation with Ogg/ml (@), 54g/ml (M) and
20pg/ml (m) of BUdR for 48 hours.
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Table 1. Parameters of the dose response curves
for mouse fibroblast cells L5 exposed to D-T neu-
trons and X-rays, and the enhancement ratios of
oxygen and BUdR

Do (n)
Treatr
e D-T neutrons X-rays
hypoxic ]
1.256¢(1.0) 4061,

v seRated 56x(1.0) 3.406%(1.0)
BUAR (-) 0.70 (3.5) 1.05 (7.3)
BUdR (+) 0.38 (1.2) 0.55 (2.1)

OER™ 1.79 3.24

BUAR -ER*: 1.84 1.91

*1: oxygen enhancement ratio.

*2: BUdAR enhancement ratio.
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Fig. 1 Dose response curves for mouse fibroblast
cells L5 exposed to D-T neutrons under hypoxic
(A) and well oxygenated conditions following
the incubation with 0 gg/ml (@), 5ug/ml (HD
and 20gg/ml (m) of BUdR for 48 hours.
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Table 2. Isoeffect doses of D-T neutrons and X-
rays for relatively high survival (55%) of L5 cells,
the dose reduction factors of oxygen and BUdR
and the relative biological effectiveness (RBE) of
D-T neutrons to X-rays

Treatment L]
a Neutrons X-rays REE
h -
Fposs 0.756r 2.06r 2.67
oxygenated
BUdR (-) 0.75 2.0 2.67
BUdR (+) 0.25 0.6 1.71
OER* 1.0 1.0
BUdR -ER*2 2.14 3.33

*1: oxygen enhancement ratio.
*2: BUdR enhancement ratio.
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Table 3. Isoeffect doses of D-T neutrons and X-
rays for 10% survival of L5 cells, the dose reduc-
tion factors of oxygen and BUdR and the relative
biological effectiveness (RBE) of D-T neutrons to

X-rays
Treatment Neutrons X-rays RBE
kipozic 2,950y 8.00r 271
oxygenated
BUdR (-) 2.35 4.5 1.91
BUdAR (+) 1.05 1.8 1.71
OER*! 1.26 1.78
BUdR -ER*: 2.23 2.50

*1: oxygen enhancement ratio.
*2: BUdR enhancement ratio.
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