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Experimental Studies on Mechanisms and Prevention of Radiation Pneumonitis

Takahisa Hashimura, Michio Kono! and Yoshinari Imajo®
1) Department of Radiology, Kobe University School of Medicine
2) Department of Radiation Oncology, Kawasaki Medical School

Research Code No. : 403.3

Key Words : Radiation pneumonitis, Lipid peroxide,
Glutathione peroxidase, Leukotriene

Radiation pneumonitis are well recognized as complications of radiotherapy for the thoracic
malignancies. However, the pathogenesis of radiation pneumonitis has been poorly understood and
prevention of it has not been developed.

In this study, to define the mechanisms of radiation pneumonitis biologically, we measured lipid
peroxides, the activities of glutathione peroxidase (GSH pex.), leukotriene C, and D, (LTC, and LTD,)
in the irradiated lungs of mice. Eight weeks old female ICR mice were sacrificed at various time
periods (immediately after to 5 days) following the 10 Gy whole-body irradiation with %Co gamma
rays. The lipid peroxides and the activities of GSH pex. increased immediately after the irradiation,
but returned to the control level 1 hour after the irradiation. And then, the lipid peroxides also
increased from 1 day after the irradiation, while the activities of GSH pex. decreased below the control
level. LTC, and LTD, in the irradiated lungs of mice were also significantly higher than those of
non-irradiated controls.

Furthermore, we investigated effects of Coenzyme Q,, and Azelastine for the prevention of
radiation pneumonitis. Lungs of ICR mice after 10 Gy whole-thorax irradiation treated with those
drugs were compared with the control lungs pathologically. Intraperitoneal administration of those
drugs decreased the damages for endothelium, such as vacuole formation and stripping off the
basement membrane which were recognized by electron microscope.

Based on these results, it was strongly suggested that initial damage of irradiated lungs might be
induced by lipid peroxides and leukotriens, and that Coenzyme Q,, and Azelastine could reduce
radiation pneumonitis.
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Fig. 1 Changes of lipid peroxide in the lungs of
mice after 10Gy whole-body irradiation. Values
are means+SD(n=>5—6).

*p<0.01, **p<0.05; 10Gy irradiated lungs versus
non-irradiated lungs
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Fig. 2 Changes of GSH pex. activities in the lungs
of mice after 10Gy whole-body irradiation. Val-
ues are means+SD(n=6).

LTC.
pg/mg lung

5.0t
4.0f =
3.0F

2.0F Fa

. A
\t-—-____f/
0 1 L 1 L 1 L
mmed afler 1 2 1 3 5
Days after irracliation

1.0

N

ngs

Heours after irradiation
Fig. 3 Changes of LTC, in the lungs of mice after

10Gy whole-body irradiation. Values are means+

SD(n=6--7).

*p<0.05; 10Gy irradiated lungs versus non-

irradiated lungs
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Fig. 4 Changes of LTD, in the lungs of mice after
10Gy whole-body irradiation. Values are means+
SD(n=6—T7).

*p<0.01, **p<0.05; 10Gy irradiated lungs ver-
sus non-irradiated lungs
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TFig. 5 Histopathological findings of mice lungs 1 month after 10Gy whole-thor-
ax irradiation without (control) or with CoQ,, and Azelastine (treatment).
Congestion and edema in perivascular sheath are seen in both groups. X100,
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Fig. 6 Electron micrographs of alveolar capillary in mice lungs 1 month after
10Gy whole-thorax irradiation without (control) or with CoQ,, and Azelastine
(treatment). Larger vacuoles (arrows) of capillary endotheliums are seen in

control group.
s% w? rm- |
ctime ,,,fd

j'

Fig. 7 Electron micrographs of alveolar capillary in mice lungs 1 month after
10Gy whole-thorax irradiation without (control) or with CoQ,, and Azelastine
(treatment). Endothelial cells have formed blebs (arrows) and are separated
from the basement membrane. These changes are marked in control group.
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Fig. 8 Correlative changes of lipid peroxide with
GSH pex. activities in the lungs of mice after
10Gy whole-body irradiation.
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