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Studies on the Irradiation Effects on Normal Organs

2. The Influences of y-ray Irradiation on Small Blood Vessels of Mouse Kidney
By

Kazunori Fujiwara
Department of Radiology, School of Medicine, Tokushima University

(Director: Prof. Dr. Fumio Kawamura)

The effects of the whole body irradiation on small blood vessels of kidney in mice were investigated
“utilizing India ink method with respects to (A) successive changes of small blood vessels after a single ex-
“posure and (B) the effects of time factors for these changes.

A) TIrradiation of 300 and 1000 rads in a single exposure (50 R/min, tissue dose) were applied and
microangiograms were examined before the irradiation as well as at 3 hours, 1, 3, 5, 15 days after irradia-
tion.

Changes, such as partial narrowing, dilatation and increase of permiability of blood vessels of kidney
in mice were observed by whole body irradiation with a dose level of 300 rads, and they were proportional
to dose applied. '

B) Two groups of animals were irradiated with 300 rads (by different dose rate).

One group by 5 R/min and another by 50 R/min of dose rate.

In order to examine the effects of fractionation, 1000 rads were irradiated in 4 and 10 fractions in
10 days.

Microangiography was examined at 1, 2, 3 and 4 weeks after the beginning of irradiation.

It was suggested that larger dose rate irradiations induced greater effects than those of lower dose
rate exposure on the small blood vessels of mice kidneys, and when overall time and the total dose were

constant, the more the fractionation numbers were, the smaller the damages in capillaries were.
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Fig. 1. India ink infusion apparatus
Mercury manometer
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X U° 250rad 4 H 4O IE B2 Uiz (Table
1).

Table 1. Experimental groups

IDose (rad )‘ %;sj;xi"ﬁge Overall time
A 300 50 Single exposure
B 1,000 50 Single exposure
C 300 5 Single exposure
D | 100x10 50 10 days
E| 250x 4 50 10 days
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109Ci) % JAWEL X 2cmd Mix D CfEBh-fR
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Fig. 2, 3. The microangiography in the mouse

with normal kidney.

Fig. 2
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Fig. 4. The microangiography of the mouse
kidney in 3 hours after irradiation (1,000 rad)

TS 3 H B3 X 05 B B T REE mE ok
R, BEIMAE OAETRE L LT 5 L mE S
BHILZEA ERD BRI,

MEHZ LIS HIC T, B O RERE B A Ik 3R
ek 5 b B OETREY, mENR
HIZRRS B ity

b) 1,000rad —[alHEHHEE

JESH R30I T E M OETRE, Sita=
1 FOIMERE, AEREEMME oMot
B IOIRE ML bh s (Fig. 4).

ST 1 HeTtohboB ks biemE s o
D, RERGEME OF L \INE, mEHRE RS
5.

BHEHH3IEAR IS HBIETS 2 hb Db
WFET 5

FES#BIs B T BB M OB TRE, mEt
BHIBECizhsneBsRo BN, REREME
DOIRIF T 5 .

Co-v FRIEH RO HEMMER 12, 3K
Bk CEEMmE OAEFTRE, AREREMmE D
A HsE L kRS X OERH = v 4 FOIME R
2D b5 .

BRI B Tohb 0BT ESbICREL e
D, EEMmME OETRY, RREEMNE OIE

_09_



550

Fig. 5. The microangiography of the mouse
kidney in 1 day after irradiation (1,000 rad).

Fig. 6. The microangiography of the mouse
kidney in 15 days after irradiation (1,000 rad).
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Fig. 7. The microangiography of the mouse
kidney in 1 day after irradiation (300 rad,
5 R/min).
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FREAEEAME RS OFfF RixEE T 5 .

250rad 4 HERHFCS Tk, [REHAE
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B EEAHR O IMETRE, BIENZ LR Y
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Bl —H S A EY (Time-dose relationship)z? |z
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PRLTIOE L HBEIE LA L3233 THD
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REMEHERE, EMME T & RSO E K
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