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Fig. 1 Typical change of body weight of I S S S S S S T |
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Fig. 2 Changes of liver-weight per body-weight of rats
after irradiation at 650R. A (brothers), B(broth-
ers)and C(sisters) were 250—260g, 215—225g
and 150—160g of body weight on the day before
exposure, respectively.
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Fig. 3 Relative mitochondrial yield per g of wet wei-
ght of livers various days after exposure at
650R. A, B and C are same groups in Fig. 2.
Mitochondrial preparations were carried out
in simultaneous procedures as described in
“Materials and Methods”. Recoveries of con-
trol mitochondrial amount in A, B and C
groups were 8mg, llmg and 23mg from g of
tissues, respectively,

Fig.4 Reaction curve of mitochondrial lipid peroxidation
induced by ferrous ion (0.25mM) in the
incubation mixture composed of 0.5mg of mito~
chondrial protein per ml, 0.15M KCI and 0.01
M Tris-HCl,pH 7.4, at 37TC. Lag of the in-
duction period was caluculated as mentioned
in Fig.
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Fig.5 Ferrous ion (0.05mM)-induced lipid peroxi-
dation of mitochondria prepared from livers
of rats on the 1st(1D), 3rd(3D), 5th
(5D), and 7th day(7D) after whole-body
irradiation at 650R, and of non-irradiated
(control) rats. Incubation were carried out
in KT-medium at 37C.
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Ferrous ion(0.1mM)-induced lipid peroxida-
tions of mitochondria prepared from rat livers
at various days after whole-body at 650R. TBA
values (o—o) were measured at 100min after
incubation in KT-medium at 37C, and the lag

Fig. 6

(e—e) of induction period was caluculated from

reaction curve as mentioned in Fig. 4.
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Dose responsibility of ferrous ion-induced lipid
peroxidation of mitochondria prepared from rat
livers on the 3rd day after whole-body irradi-
ation. Incubations were carried out at 37T in
KT-medium, and the reagtion stared by addition
of Fe** (0.25mM), then sttoped at 45min.
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Fig. 8 Lag of the induction period of Fe'*-induced

lipid peroxidation in mitochondria prepared
from rat livers on the 3rd day after whole-
body irradiation at various doses. Incubations
were carried out at 37C in KT-medium con-
taining 2mMPi, and 0.25mMFe’" was uged.
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Fig. 9 Rates of malondialdehyde (MA) formation during

Fe** (0.25mM)-induced lipid peroxidation in
mitochondria prepared from rat livers on the
3rd day after whole-body irradiation at various
doses. Rates of the rapid formation after the
lag period were measured in KT-medium at 37°C.

Oxidative phosphorylation in mitochondria prepared from livers of control and

irradiated rats with various substrates. Incubation systems were composed of 2mg of mito-
chondrial protein per ml, 0, 15M sucrose, 0,02M KCI, 0.003M MgSO,, 0.003M KH,PO, and 0.01M
Tris-HC] buffer, pH7.6. All incubations were carried out at 25C in a system of 2ml, and oxygen
uptake was measured by Bioxygraph. X- 3D mitochondria were isolated from rat onthe 3rd day

after irradiation at 650R.

Control-Mt X-3D-Mt
Substrate Respiratory - ADP/O Respiratory ADP/O
control control

Succinate 2.30 1.95 2.86 ' 191
(3mM)

Glutamate 2,78 2,75 3.00 2.9
(3mM)

Isocitrate 2.80 3.28 2,68 3.39
(3mM)

Ascorbate- TMPD 1,25 1.65 1,33 1.69
(1 mM-0.1mM)
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Studies on the lipid peroxidation in mitochondria of
x-ray whole body irradiated rat liver
I. Change of Fe**.induced lipid peroxidation of mitochondria
isolated from rat liver after irradiation
Hiroshi WAKABAYASHI
Department of Radiation Medicine, Okayama University Medical School, Okayama, Japan

(Director: Prof. M. Yamamoto)

Lipid peroxidation of biomembrane is important in terms of the mechanism which are
involved in the regulation and deterioration of their structure. To elucidate the behavior of lipid
peroxidation in biomembrane after x-ray irradiation, the lipid peroxidation induced by Fe't
in mitochondria after whole body irradiation was investigated, and the results are presented
as follows.

(1) Mitochondria were isolated from rat liver with the passage of day after 650 R irradiation,
and the change of Fe**-induced lipid peroxidation was estimated by the TBA assay. Rates of
the lipid peroxidation increased after irradiation and reached a maximum 3 days after irradi-
ation, which was shown by shortening the lag of induction period and by the increase of TBA
value per mg of protein. The increment of the activity was temporary and then the activity
returned.

(2) On the 3rd day after irradiation, the rat was more light in weight, and the wet weight of
liver per body weight and the yield of mitochondria per tissue equivalent were increased tran-
sitorily in parallel with the change of the TBA value.

(3) The shortening lag period and the high rate of TBA value depend on the dose of whole
body irradiation.

(4) The activity of oxidative phosphorylation of the mitochondria on the 3rd day after irradi-
ation did not differ as compared with that of normal mitochondria.

(5) These results suggest that the change of Fe**-induced lipid peroxidation of mitochondria
after whole body irradiation is due to the irradiation. The factors in regulating the rate of lipid
peroxidation were discussed.



