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Teble 2. Gradirg of Hstopathological Fndings in Rats Lurg )
Parenchymal collapse, consolidation, hemorrhage, and '
alveolar epithelia cell changes '
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Bronchial epithelium 2
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Blood vessels
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Fig. 1. Light microscopic findings of the left lung in the radiation only group at 2 weeks after
irradiation. There are severe parenchymal patch consolidation, blood vessels with detachment of
endothelial cells and perivascular edema (A, arrow), and proliferation and detachment of alveolar
lining cells (B, arrow) (H-E stain, A & B: x25).
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Fig. 2. Light microscopic findings of the left lung in the radiation only group at 8 weeks after
irradiation. The blood vessels show vacuolization and irregular thickening of muscle layer and
detachment of endothelial cells with extensive perivascular edema and fibrin deposition (A, arrow).
Bronchiole shows distorted lining epithelium with focal detachment (B, arrow) (Masson-Trichrome

stain, A : x16, B: x33).
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A B

Fig. 3. Immunohistochemical stain of left lung in radiation only group at 2 weeks after irradiation.
TGFB 1 reaction is markedly increased in alveolar lining cells (A, arrows) and macrophages in
alveolar space (B, arrows) (Peroxidase-antiperoxidase, A & B : x50)

Table 4. Ctokire Charges o Left Rat Lurg o the Radietion Only Group ard the Conbired Captopril and Radiation Growp at 2
ard 8 Weeks after Irradiation

RT only (No) Cap and RT (No)
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<2 3 * <2 3 * <2 3 <2 3
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—— Abstract

The Radioprotective Effect and Mechanism of Captopril on
Radiation Induced Lung Damage in Rat

Mi Hee Song, M.D.", Kyung Ja Lee, M.D." , Heasoo Koo, M.D." and Won Young Oh, M.D.

"Department of Radiation Oncology, National Medical Center
"Department of Radiation Oncology and * Anatomic Pathology, Ewha Women University

Pumose : It was reported that Captopril (angiotensin converting enzyme inhibitor) had an effect to reduce
the pneumonitis and pulmonaty fibrosis induced by radiation in rat. We performed this study to investigate
the radioprotective effect and mechanism of Captopril.

Methods and Materiak : The comparison was made between the radiation only group and the combined
Captopril and radiation group by examining histopathologic findings and immunohistochemical stains (TNF
o and TGFB 1) at 2 and 8 weeks after irradiation. Each group has 8 to 10 rats (Sprague- Dawley). 12.5
Gy of X-ray was irradiated to the left hemithorax in a single fraction. Captopri (60 mg/kg/d) mixed with
water was given per oral and continuously from 1 week prior to imadiation up to 8th week of the experi-
ment.

Result : In the combined Captopril and radiation group, the histopathologic changes which were hemor-
rhage into alveolar space, changes of alveolar epithelium, bronchial epithelium and blood vessels, and
perivascular edema were less severe than in the radisation only group at 2 weeks. At 8 weeks, the
aleolar epithelial changes and perivascular edema were less prominant in the combined Captopril and
radiation group. At 2 weeks, the TNFa expression of the combined Captopril and radiation group was
markedly decreased at the alveolar epithelium (p<0017), lymphoid tissue (p=0.06) and the macrophage of
alveolar space (p<001) compared with the radiation only group. Furthermore the TGF3 1 expression was
significantly prominant at the alveolar epithelium (p<0.02) and the macrophage in aleolar space (p<
0.02). At 8 weeks, the expression of TNFo and TGFB 1 of most sites, except TGFB 1 of the macro-
phage of alveolar space (p=0.09), showed no significant difference between 2 groups.

Conclusion : This study revealed that eary lung damage induced by iradiation was reduced with the
addition of Captopril in the latent and eary pneumonitis phase. The expression of TNFo and TGF3 1 at
2 weeks and TGH3 1 at 8 weeks was further decreased in the combined Captopril and radiation group
than the radiation only group. From these results, it may be concluded that the proinflammatoy cytokine
(TNFa ) and fibrogenic cytokine (TGFB 1) probably play the mle of the radioprotective mechanism in
Captopril.

Key Words : Captopril, Radioprotector




