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Effects of X-Irradiation on Mouse Liver Mitochondria (Part I)
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Department of Radiology, Yamaguchi University, Medical School, Ube, Japan
(Director; Prof. Dr. Ko Sakurai)

Oxidative phosphorylation, adenosinetriphosphatase (ATPase) activity, protein content, and ferrous

ion induced lipid peroxide formation of mouse liver mitochondria were observed after the whole body

X-irradiation (400 rads). In addition, ATPase activity during the swelling and formation of lipid per-

oxide were studied.

The results are as follow;

1. Oxidative phosphorylation decreased while ATPase activity increased at 3 to 6 hours after irra-

diation, and recovered to the normal level at 24 hours.

)

2. Protein contents of mitochondria were decreased temporary after the whole body X-irradiation.

3. Lag period until the formation of lipid peroxide from the addition of ferrous ion, was remarkably

accerelated with whole body X-irradiation.

4. In the process of the swelling of mitochondria induced by ferrous ion, at first peroxide was formed

in the reaction medium, and DNP-stimulated ATPase activity decreased, and then ferrous ion-induced

swelling and Mg*-stimulated ATPase activity appeared. Endogeneous ATPase activity occured at

the end of the swelling.
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Fig. 1, ADP/O ratio, adenosine triphosphatase
activity, protein content and lag period of mouse
liver mitochondria at various intervals after
whole body X-irradiation.

* ADP/O ratio was calculated with "the oxygen
conconsumption.

** Lag period was the time the formation of
lipid peroxide from the addition of ferrous ion.

% Adenosine triphosphatase activity was showed

with the Pi release in the condition of the
presence of Mg*“-stimulant,
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Fig. 2. Scheme of the swelling of mitochondria.
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Fig. 3. ATPase activity and lipid peroxide forma-
tion during ferrous ion-induced swelling (High-
amplitude swelling). Basic medium were con-
tained 2 x 107* M ATP and 40 uM ferrous
ion in 0.15 M KCI-0.02 M Tris-buffer. DNP-
stimulated ATPase; 107* M 2, 4-dinitrophenol
in medium Mg-**-stimu lated Atpase; 107* M
MgCl, in medium Endogene ous ATPase; abse-
nce of stimulatn in medium
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