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Studies on pulmonary perfusion of irradiated lung
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The effects of irradiation on the pulmonary perfusion of rats were studied by measurements of
the ratio of radio-activity in the irradiated right lung and that in the non-irradiated left lung after in-
travenous injection of iodine-131 macroaggregated albumin.

The results obtained are follows:

1) The pulmonary perfusion of irradiated lung increased on the day 1 to 3 and decreased 2 to
4 weeks after the single irradiation with 1000 rad. After the single exposure of 3000 rad, no increases
of the pulmonary perfusion were found in a few days and the decrease of the perfusion was prominent
2 to 4 weeks following irradiation.

2) After the 1000 rad irradiation on rat lung at an exposure rate of 10 R/min, changes in
pulmonary perfusion were less than these in lungs irradiated with the same dose at an exposure rate of
100 R/min.

8) The effects of fractionated irradiation on the pulmonary perfusion were examined by changing
the number of fractions of a constant total dose.

The increase in the number of fractions decreased the changes in the pulmonary perfusion.

4) The changes in pulmonary perfusion observed a few days after the irradiation are considered
to be due to the dilatation of capillaries and stasis of blood. The decrease of pulmonary perfusion 2

to 4 weeks after the irradiation might be due to the decrease of the intravascular volume in this period.
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Table 1. Changes in pulmonary perfusion after the single irradiation
with 1,000 rad and 3,000 rad on the rat lung.
o ?efoye . Days after irradiation
irradiation 1 3 7 14 28
1000 rad 110+ 5% 112+ 7%* 107+ 4% 100+£11% 88t 12%*
(100 R/min) 100% (1.18£0.04) | (1.2020.07) | (1.14£0.03) | (1.07£0.11) | (0.94%£0.13)
soo0 rad | HOTRO0D \orpy000 | g7k 3% | 03k 6% | sakl2%*| 36k 8%*
(100 R/min) ‘ (1.0440.10) | (1.0440.02) | (1.00£0.06) | (0.90£0.13) | (0.38%0.08)
Control: Blood flow of right lung/Blood flow of Jeft lung=:1.074-0.03 (8.D.) 2P <(0.05
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Fig. 1. Changes in pulmonary perfusion after the

single irradiation with 1,000 rad and 3,000 rad
on the rat lung.
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Table 2. Effects of exposure rate on pulmonary perfusion.
Days after irradiation
Before
Dose rate . s E
irradiation 1 3 7 14 28
100 R/min 110+ 5% 112+ 7%* 107 4% 100+£11% 88+129%*
100% (1.1840.04) | (1.20%0.07) | (1.1420.03) | (1.07£0.11) | (0.94%0.13)
o Rimin (LO720.0) | 10041295 | 101413% | 104+£11% | o1+ 8% | 93+10%
‘ (1.07£0.13) | (1.08%0.13) | (1.1120.11) | (1.040.08) | (0.9920.10)
*1p<0.05
Table 3. Effects of dose fractionation on pulmonary perfusion.
Days after irradiation
Irradiation schedule Before irradiation 4
14 28
170 rad x GW x 2W 87+ 6% 991 5%
100% (0.932£0.06) (1.06==0.05)
‘ +
510 rad x 2/W x oW =R 83+10% 93+ 6%
; (0.89£0.10) (0.9920.06)
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Fig. 2. LEffects of exposure rate on pulmonary
perfusion.
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Fig. 3. Effects of dose fractionation on pulmonary

perfusion.
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Fig. 4. Intravascular volume and pulmonary
blood flow of the rat lung after irradiation.
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