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Effect of X-ray irradiation on rat kidney
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; Radiation injuries were studied by irradiating 200 kVp. X-rays on both rat kidneys. Irradiation
was locally confined to kidneys with single doses of 200, 400, 700 and 1000 R.
The injuries were examined in terms of microangiography, biochemical renal function and
histological sections, The observation period was from 3 days to 42 weeks after irradiation.
The results obtained are as follows;
_ 1) A little radiation damage to the small blood vessels of kidneys appeared at a later stage and
continued to be-.in gradual progress in the cases of 700 R irradiation. And then, the damage in the
~cases of 1000 R irradiation became conspicuous at 20th week, and continued to appear by 42nd week
with no evidence of recovery. '
2) A negative close correlation was seen between the radiation damage to the small vessels of
kidneys, and changes of biochemical renal function. _
Renal damage, in which the influence of irradiation on the small blood vessels is an important

lactor, gradually deteriorated with no evidence of recovery.
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Fig. 1 Angltlgraphlc apparatus
Contrast medium pressure and temperature can
be varied.
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Fig. 2 Special scale for counting number of cap-
illary in each area.
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Fig. 4 Macroscopic appearance of rat kidney in
42 weeks after 1,000R irradiation which shows
sclerosis and rough of the surface.
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Fig.5 Relationship between serum creatinine and
doses. Serum creatinine increased in 1,000R fen. >
irradiation group after 16th week with no evid- 4 T .
ence of recovery.
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Fig. 6 Relationship between BUN and doses. BUN
increased in 1,000R irradiation group after 16th
week.
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3) microangiography -2\ T Fig. 7 Microangiography of rat kidney.
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Fig.8 Microangiography of rat kidney 42 weeks
after 200R irradiation. No change.

Fig. 9 Microangiography of rat kidney 42 weeks
after 400R irradiation. No change.
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Fig. 10 Microangiography of rat kidney 42 weeks
after 700R irradiation. A little tortuosity and
narlowing are seen.
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a) Dilatation, tortuosity and narrowing are seen.

a) Remarkable dilatation, tortuosity and sclerosis
are seen.

. e ‘," gl i . i &
b) Magnifying view of Fig. 11-a). b) Magnifying view of Fig. 12-a).

Fig. 11 Microangiograpay of rat kidney 20 weeks Fig. 12 Microangiography of rat kidney 42 weeks
after 1,000R irradiation. after 1,000R irradiation.
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Fig. 13 Relationship between number of capilla-
ries in the cortex and doses. Number of capill-
aries decreased in 1,000R irradiation group after
16th week with no evidence of recovery.

Fig. 14 Histological findings of rat kidney cortex.
Normal kidney.
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Fig. 15 42 weeks after 700R irradiation. The
increase of interstitium is seen.

Fig. 16 20 weeks after 1 U(JOerrachatlon Thic-
kening of the vessel wall and some tubular deg-
eneration are seen.
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of the tubules, atrophy of the glomeruli and
fibrosis of the interstitium are seen.

‘_A'\-.J: y lm‘ -.‘ _,‘?v__._ I Sred
b) Magnifyingview of Fig. 17-a). Fibrotic thicke-
ning of the vessel wall and cicatrization of
glomeruli are seen.

Fig. 17 42 weeks after 1,000R irradiation.
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