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Fig.1 The dose-surviving effects of HSG cells irradiated
with acute (0.5 Gy/min) and low-dose-rate (0.5 Gy/h)
“Co y-rays

A—A: acute (0.5 Gy/min); @ —@: LDR (0.5 Gy/h).
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Fig.2 The dose-surviving effect of HSG cells exposed to
the carbon ion beam with dose-averaged LET of
49.6 keV/pm at the low dose rate (LDR)
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Fig.3 The dose-surviving effect of HSG cells after

exposure to the carbon ion beam with dose-averaged LET
of 86.1 keV/um at the low dose rate (LDR)

®—@®: 86.1 keV/pm at LDR; — — —: 88.0 keV/pum at TDR; -« --:
80.6 keV/pwm at TDR.
Table 1

Dose/Gy

Fig.4 The dose-surviving effect of HSG cells exposed to

the carbon ion beam with dose-averaged LET of

116.1keV/pm at the low dose rate (LDR)

91.3 keV/pm at TDR.
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Fitted parameters for the surviving data of HSG cells irradiated with the carbon

ion beams at the low dose rate

Dose-averaged LET a B
) Dy, X
/(keVepum™) /Gy /Gy™*
49.6 0.1150+0.0974 0.0594+0.0417 5.33x1.73 0.045
86.1 0.3759+0.0681 0.0154+0.0277 5.07+1.49 0.012
116.1 0.3960+0.0798 0.0211+0.0389 4.66x1.56 0.018




. 898 . EMLFESEYYERHRE

Prog. Biochem. Biophys. 2005; 32 (9)

n
. ///
=

2z

[

2 2F

X

=

=

m L

m 1

-4

0 1 1 1 ! | ! !

1 1 1
40 50 60 70 80 90 100 110 120 130 140
Dose-averaged LET/(kev+pm™)

Fig.5 RBE values of carbon ion beams obtained at low
and therapeutic dose rates
®—©:0.5Gy/h; A—A: 1~5 Gy/min.
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The Clonogenic Surviving Effect of Human Salivary Gland Cells Exposed to
High-linear Energy Transfer Carbon Ion Beams at Low Dose Rate’

LI Qiang"™”, Y. FURUSAWA?, M. KANAZAWA?, M AOKI?, E URAKABE?, S SATO?
(VInstitute of Modern Physics, The Chinese Academy of Sciences, Lanzhou 730000, China;
National Institute of Radiological Sciences, Chiba 263-8555, Japan)

Abstract Human salivary gland cells (HSG) were irradiated with carbon ion beams supplied by the Heavy lon
Medical Accelerator in Chiba (HIMAC), Japan at a low dose rate of 0.5 Gy/h. Clonogenic survival effects of HSG
cells after exposure to carbon beams with three different dose-averaged LETSs were obtained by means of standard
colony-forming assay. Compared to the previous surviving data acquired for carbon beams with similar
dose-averaged LETs at therapeutic dose rates (1~5 Gy/min), HSG cells show an obvious dose-rate sparing effect.
To derive relative biological effectiveness (RBE) of the carbon beams for HSG cells under the same dose-rate
condition, the dose surviving effect of HSG cells irradiated with “Co y-rays was measured as well at the dose rate
of 0.5 Gy/h. The RBE values obtained at the low dose rate are totally reduced in contrast with those determined at
the preceding therapeutic dose rates. The dose-rate sparing effect and the reduction in RBE at the low dose rate
imply that the radiation-induced damage by high-LET carbon ion beams at low dose rates could be repaired to a

great extent. Based on the important findings, the essential reason of cell lethality by radiation was discussed.

Key words carbon ion beam, dose rate, high linear energy transfer(LET), dose surviving effect, damage repair
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