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A study on relation between nitroxyl radical reduction potency and X-ray
irradiation on mouse lung using L-band Electron Spin Resonance.

Makoto TaNeikg, Keizen SHo, Rikushi MoriTa

Department of Radiology, Shiga University of Medical Science

Abstract: Changes in nitroxy radical reduction potency (“reduction potency”), caused by different doses and
different number of fractions of X-ray irradiation were studied using a L-band electron spin resonance sys-
tem on mouse lungs into which 4-hydroxy-2,2,6,6-tetramethylpiperidine-N-oxyl (hydroxy-TEMPO) was intro-
duced through the trachea.

The “reduction potency” lineally decreased as the irradiation dose increased from 1.0 to 5.0Gy, but no fur-
ther decrease was observed at higher doses of 7.5 and 10Gy.

The “reduction potency” dropped at 20 min after each rradiation, but it recovered to the control levels
after 1 week in all 3 groups of single dose of 10Gy, 3 fractions and 5 fractions in a similar manner. Although
the levels of the “reduction potency” were kept high in the groups of fractionated irradiation through 1-4
weeks after irradiation, the levels dropped again in the single dose group at 1 week and the levels were
kept significantly low until 4 weeks after irradiation, sugesting that the fractionation of X-ray irradiation
would also be effective to prevent the deterioration of the “reduction potency”.

Pre-treatment with sufficient ascorbic acid inhibited the lowering effects of radiation on the “reduction
potency” in a dose dependent manner. Futhermore the levels of the “reduction potency” ever elevated
higher than those of controls with the large amount of ascorbic acid of 750mg/kg or more, suggesting that
the large amouts of ascorbic acid could prevent the adverse effects associated with radiation therapy for
the lung malignancy.
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