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Effects of Irradiation on the Vascularity of Rat Lung
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The effects of irradiation on the intravascular volume of rat lung were investigated with respects to
(A) change of intravascular volume with time after irradiation, (B) the effect of the dose of irradiation,
(C) the influence of the quality of radiation and (D) the effect of fractionation of the dose.

A) After a single irradiation with 1000 rad, applied locally to the lung, the intravascular volume
increased significantly in 1 to 3 days and decreased again 7 to 14 days after irradiation.

B) The effects of doses of 200 to 1000 rad were examined. Increase of the intravascular volume
was observed following irradiation with doses of 400 rad or more and the increase was proportional to
the dose applied.

C) To examine the influence of the quality of radiation animals were irradiated with 1000 rad of
200 KV X-rays, Co y-rays, 6 MV X-rays and 12 MeV electrons. The increases in intravascular volume
following irradiation with Co y-rays, 6 MV X-rays and 12 MeV electrons were almost the same, and
were less than those in animals irradiated with 200 KV X-rays.

D) To stwuﬂy the effect of dose fractionation, a total dose of 1200 rad was applied in 4, 6 and 12
fractions over a period of 14 days and the intravascular volume was measured 1 and 2 weeks after the

“first irradiation. Results suggested that, when the overall time and total dose were constant, change in

the intravascular volume decreased with increase in the number of fractionations.
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Table 1. Time course of changes in intravascular
volume of rat lung after 1000 rad local

irradiation
Time after Vascular volumel Per cent of

__irradiation (ml/g) control

Before irradiation i
Controly | 0-2740.02 | 100% 7
_lday | 0.46%0.03 17010
3 days i 0.48%0.02 178+ 9
7 days 1 0.43+0.03 159+12
14days | 0.40%0.03 148+11

WCCHlE Lic (Table 1, Fig. 1), B4 1 HE
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Fig. 1. Changes in intravascular volume of rat
lung after irradiation,
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Table 2. Changes in intravascular volume of rat
lung 3days after irradiation of 200 KV

HK-ray

Ij Dose‘ Vasacu(]]:l f;;glum& . f;:;t ]:;e]n\t of |
control | 0.27%+0.02 100 7

‘ 200 rad 0.26£0.02 9%+ 7

400 rad 0.36£0.02 133 9
600 rad 0.41£0.03 15210
8o0rad | 0.46+0.02 | 170 8
1000rad | 0.48+0.02 | 1789
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Fig. 2. Changes in intravascular volume of rat
lung 3 days after irradiation of 200 KV X-ray.
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Table 3. Changes in intravascular volume of rat lung irradiated with 1000 rad of
“Co 7-ray, 6 MV X-ray, 12 MeV electron and 200 KV X-ray

Time after
irradiation

~~

Before iradiation

]

12MeV electron

200 KV X-ray

0.27+0.02mlfg
(100+7%)

( 152+10%)

( 163+ 9%)

( 130%11%)

. day 3 days 7 days 14days
Radiation Control) 1
qualities \m_ )
©Co v-ray '- 0.4420.01ml/g | 0.4340.04ml/g | 0.37:£0.03ml/g | 0,5530.01ml/g
( 163+£5%) (159£10%) | (137£10%) | ( 130% 3%)
6 MV X-ray 0.41%0.03ml/g | 0.4440.02ml/g | 0.35+0.03ml/g | 0,.36=0.03ml/g

0.42-£0.01ml/g
( 155+ 4%)

0,43%0.01ml/g
159+ 5%)

0.38:+0.01ml/g
( 141+ 5%)

0.4620.03ml/g
( 170+10%)

0.48+0.02ml/g | 0.430.03ml/g

( 178+ 9%)

(159+12%)

Table 4. Changes in intravascular volume
irradiation of ®*Co 7-ray

of rat lung after start of fractionated

\ Time after
—_irradiation
Dose
fractionation —

Before irradiation
(Control)

7 days

14days

100rad x ¢ [week

200rad x 3 fweek

300rad x 2 [week

0.27-0.02ml/g
100 + 7%)

0,28+0.02ml/g
(104 = 7%)

0,2940.03ml/g
(107 +10%)

0.31:+0.01ml/g
(115 + 2%)

0.32:4+0.02ml/g
(119 + 6%)

0.35+0.02ml/g
(130 * 8%)

0.36:+0.02ml/g
(133 + 8%)

( 133+10%)
0.25%0.02ml/g
( 130+ 6%)

0.40+0.03mg/1
(148+11%)
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Fig. 3. Changes in intravascular volume of rat
lung during fractionated irradiation.
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