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Pathologic Changes in the Rabbit iung Following Single Dose Irradiation
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The damage which radiation produces in tissues such as the lungs can be discussed
at the molecular, biophysical, celluiar, and organ levels. The cellular effects of irradi-
ating the lungs are related to the histologic and clinical sequelae. In the present
study the right lung of rabbits were exposed to single dose of 20 Gy of X-irradia-

tion.

Animals from each group were sacrificed monthly for 6 months postexposure.
Sections of lung were examined by light microscopy(LM) and by transmission elec-
tron microscopy(TEM). Multiple exudative lesions were seen at 2 months after the
20Gy irradiation,and they progressed to a proliferative and then reparative fibrotic
lesion by 6 months. Changes in epithelial lining of lung components, particulary the
presence of type Il pneumocytes were found by both LM and TEM. Capillary endo-
thelial damages were less pronounced. The possible implication of cellular com-
ponents in radiation pneumonitis and fibrosis is discussed.
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Fig. 1. Simulation film for rabbit’s right lung irradi-
ation.
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Fig. 2. Cut surfaces of rabbit’s right lungs after
20Gy irradiation(a:1mon, b:2mon, c:6m-
on). Focally, ii-defined whitish nodular le-
sions presented at early phase, and the
nodules are increasing in number and size,
showing partly conglomerations(arrows).
Markedly shrunken lung with diffuse and
advanced lesions are noted at late phase.
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Fig. 3. At 2 month after irradiation, alveolar sp-aces are compactly filled with lymphocy-tes, macro-
phages, neutrophils and prominent eosinophils. Interstitium is slightly widened. showing infiltra-
tion of similar cells(a : H&E, x40, b : H&E, x 100).
Lymphoplasma cell infiltration and mild fibrosis of peribronchial wall are noted, accompanied
with mild dysplasia of protiferating lining epithelium(c : H&E, x 100).

F|g 4. Lesion at 3-5 months after |rrad|at|on reveals rather collapsed alveolar spaces, partly honey-
comb appeared, and vasculitis of small arteries(arrows.) (a : H&E, x40).
Bizarre multinucleated giant cells and foamy histiocytes in addition to macrophages, eosinophils
and lymphocytes are appeared in air spaces(b : H&E, x 100).
Interstitium is widened and replaced by infiltration of foamy histiocytes and lymphoplasma cells
(¢ : H&E, x200), and fibrosis.
Reticulin stain shows increased coarse reticulin fibers along the alveolar walls(d : Gomori's
method, X 100).
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Fig. 5. At 6 month after irradiations, the irradiated lung represents diffuse and advanced fibrosis with
tortous and fragile alveolar parenchyme(b : Masson trichrome, x 100).
Partly, the alveolar spaces are lined by proliferating and atypically enlarged pneumocytes, prom-
inently and are filled with a few macrophages and multinucleated giant cells(a : H&E, x 100).
Reticulin fibers are more increased in amount around the alveolar wall and adventitia of blood
vessels(c : Gomori's method, x 100).
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Fig. 6. Markedly widened alveolar walls(L) fr-
om an animal exposed to 20 Gy at 6
mon-ths post-exposure with increased
interstitial collagen (Co) and thickened
alve-olar septum(S).

Mild hypertrophic type | pneumocytes
(small arrows) attached to the alveolar
wall are noted by EM(x 28,000).

Fig. 7. Atypical type || pneumocyte attached
to an alveolar wall containing large
abundant lamella bodies( % )(x 9500).
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Fig. 8. Transmission electron micrograph of
atypical bizarre macrophages{Ma) oft-
en observed in the alveola lumen of
animals exposed to 20 Gy at 6 months
post-exposure( x 14,000).

Fig. 9. The atypical bizarre fibrobfastoid cells
(F) noted at 6 months post-exposure
are, exhibiting a large amount of RER, a
large, sometimes more than one, mito-

chondria(M)( % 15,000).
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