A SEARMEE #4239 A4
The Seoul Journal of Medicine
Vol. 23,No. 4, December 1982

Bk el (K3 FTEATS BomiE s Ll B3 wrget

A Study on Radiation Effect on Microvasculature of the Liver in Rat
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Table 1. Experimental groups of 53 rats

Group No. of rats Follow up period
Control 6 No irradiation
Group | 8 1 week after 2,000 rad

irradiation

Group 1 8 2 weeks 7
Group 1 8 1 weeks ”
Group I 8 8 weeks 7
Group V 8 12 weeks "
Group Ml 7 16 weeks u
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Fig. 1. Localization film for irradiation of rat liver.
Portion of liver, right to midline, is included
in the radiation field.
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Fig. 2. Photographs of rat liver after barium infu-
sion shows uniform filling of barium-gelatin
solution in nonirradiated liver, left half,
while poor and scanty in irradiated liver,
right half (aortic infusion).
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Fig. 3. Representative slices of liver tissue after
barium infusion and fixation. Notice uniform
filling of barium in non-irradiated liver, left
half, while poor and scanty in irradiated
liver, right half (16 weeks after 2,000 rad
irradiation, aortic infusion).
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Fig. 4. Normal microangiographic findings of rat liver. Normal patterns of hepatic artery and portal vein
are well illustrated. Outer 2/3 of sinusoids is demonstrated (infusion via aorta, A: x40, B: x100).

Fig. 5. Normal microangiographic findings of rat liver. Normal patterns of sublobular hepatic veins and
central veins are well illustrated. Almost entire lengths of sinuscids are demonstrated (infusion via

vena cava, A: x40, B: x100).
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Fig. 6. Grading of post-irradiation microangiographic findings, hepatic artery and portal vein (x40).
A: grade 1, B: grade 2, C: grade 3, D: grade 4.

Fig. 7. Microangiographic findings of irradiated rat
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liver. A: 2weeks after irradiation, Mild
tortuosity of portal vein and hepatic artery
is seen with slight decrease of sinusoid
filling (aortic infusin, x40), B: 8 weeks
after irradiation. Tortuosity of hepatic
artery and beaded appearance of porta vein
are seen with further decrease of sinusoid
filling Caortic infusion, X40).

C: 16 weeks after irradiation. Narrowing
of the lumen of hepatic artery and portal
vein is seen with marked decrease of sinu-
soid filling (aortic infusion, x4(Q).
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Fig. 8. Grading of post-irradiation microangiogra-
phic findings, sinusoids (x100). A: grade
1, B: grade 2, C: grade 3.

Fig. 9. Microangiographic findings of irradiated rat liver, sinusoids. A: 2 weeks after irradiation. Mild
widening of the sinusoids is scen with irregularity of outline (venous infusion, < 100). B: 12
weeks after irradiation. The abnormal findings almost disappeared (venous infusion, x100).
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Post-(rradiation Weeks

Fig. 10 a. Sequential changes of microangiographic
findings of rat liver after 2,000 rad ir-
radiation{hepatic artery and portal vein).
Notice progression of changes with lapse
of time,
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Post-itradiation Wesks

Fig. 10 b. Sequential changes of microangiographic
findings of rat liver after 2,000 rad
irradiation (hepatic sinusoids). Notice
prominent change at 2 and 4 wecks and
recovery with lapse of time.
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Fig. 1I. Histopathologic findings of irradiated rat liver. A: 4 weeks after irradiation. Mild sclerosis of
portal vessels and portal fibrosis are revealed (Masson's trichrome stain, x200). B: 16 weeks
after irradiation. Moderate sclerasis and portal fibrosis are revealed (Masson’s trichrome stain,

x 2007,
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Fig. 12. Scquential changes of histologic findings of
rat liver after 2,000 rad irradiation. Vas-
cular changes and portal: fibrosis progress
continuously with lapse of time.
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—ABSTRACT—

A Study on Readiation Effect on
Microvasculature of the Liver in Rat

Sung Whan Ha and Man Chung Han

Department of Radiology, College of
Medicine, Seoul National University

Microangiography of rat liver was performed with
arterial and venous infusion of barium solution to
evaluate the vascular alterations in radiation injury
of the liver in a total of 53 rats.

Part of liver, right to midline, received a single
dose of 2,000 rad using Co-60 teletherapy unit with
field size of 4x4em at 60cm SSD. The dose rate
was 127.2 rads per minute.

Microangiography was performed at, 1,2,4,8,12
and 16 weeks following irradiation.

The results are as follows:

1. After irradiation, microangiographic findings of
hepatic artery and portal vein were tortuosity,
beaded appearance and narrowing of the lumen.
And these findings appeared at 2 to 4 weeks after

irradiation and progressed with lapse of time.

o

Hepatic vein showed no remarkable abnormality
in microangiography.

3. Sinusoids showed slight widening and irregularity,
These findings were present for the first 4 weeks

and thereafter disappeared.

FLey

Microangiographic findings generally well corre-

fated with histologic findings.

In conclusien, in radiation injury of rat liver

[23

with a single dose of 2,000rad, the principal
changes were observed in hepatic artery and

portal vein.
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