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An Experimental Pulmonary Candida Infection of Mice Exposed
to High Concentration of Oxygen
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Department of Pathology, Shinshu University School of Medicine
(Director: Prof. Masao HoTcHI)

Adult respiratory distress syndrome (ARDS) has many causes including oxygen toxicity. In
patients with ARDS, the lung shows a characteristic appearance which is called diffuse alveolar
damage (DAD). DAD mainly consists of alveolar capillary congestion, intra-alveolar edema, hya-
line membrane formation, and proliferation of type II alveolar epithelial cells. In this situation,
fungal infections are frequently seen in the lungs of autopsy cases.

To determine the effect of oxygen on pulmonary Candida infection, an intratracheal inocu-
lation of 2 x10° live spores of Candida albicans was performed. in mice under exposure to 85%
oxygen, The animals were continuously exposed to 85% oxygen from 3 days before the inocu-
lation to the time of sacrifice. The animals were sacrificed 12 hrs, 1, 2, 3, 5, and 7 days after the
inoculation and their lungs were subjected to histopathological examination ; colony forming
units of C. albicans in the lung were also counted.

Histopathological examination revealed that the sequence of pathological changes in the lungs
of the oxygen-exposed animals was almost the same as in controls except for marked exudates
and organization in the lesions of the former. No proliferation of the fungus was observed in
the animals of both groups. However, the elimination of the fungus was significantly decreased
in the oxygen-exposed animals.

Consequently, it was suggested that the defense mechanisms against C. albicans in the lung
are impaired by exposure to high concentrations of oxygen. Shinshu Med. J., 88 : 47—61, 1990
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Fig. 1 Pulmonary finding in mouse which died after exposure to 85% oxygen. Note
hyaline membranes lining alveolar ducts and alveoli, and capillary congestion.
(HE, X 260)

Fig. 2 Electron microscopic finding in the lung of mouse sacrificed 6 days after expo-
sure to 85% oxygen. Note interstitial edema (arrowhead). N : nucleus of capillary
endothelial cell, Epl : cytoplasm of type I epithelial cell, Ep2: cytoplasm of type
I epithelial cell.
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Fig. 3 Electron microscopic finding in the lung of mouse which died 6 days after expo-
sure to 85% oxygen. Note destruction of type I epithelial cell (arrow), marked
interstitial edema, and hyaline membrane in alveolar lumen. HM : hyaline membrane,
and N : nucleus of capillary endothelial cells.

Fig. 4a Electron microscopic finding in the lung of mouse which died 6 days after expo-
sure to 85% oxygen. Note marked accumulation of platelets and PMNs in capillary
lumen, and destruction of alveolar structure. Arrowheads : cell debris and HM :
hyaline membrane.
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Fig. 4b Electron microscopic finding in the same lung as Figure 4a. Note denuded base-

ment membrane and localized swelling of endothelial cell (arrow).

membrane.

HM : hyaline

Table 1 Counts of colony forming unit of C. albicans yielded

from whole lung tissues

Times after

Counts of colony forming unit

inoculation Control animals 85% 0. exposed animals
12 hrs. 9305+£5700* (n=5) 1286043180 (n=5)
1 day 1005683 (n=5) 3369+1059** (n=5)
2 days 50440 (n=5) 650+£343**  (n=5)
3 days 0 (n=4) 55 =gtk (n=5)
5 days : 0 (n=5) 4E5¥%*% (5 =5)
7 days 0 (n=5) 4ebR¥EEE (5 —=n)

mean=+standard deviation

wk - p<0. 001
i p<0. 0025
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significantly different from the control, p<0. 025
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Fig. 6 Pulmonary lesion induced by C. albicans (control group, 3 days after inoculation).
The lesion consists of an infiltrate of macrophages. (HE, x420)
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Fig. 7 Diminished pulmonary lesion in an animal from control group (7 days after
inoculation). (HE, Xx420)

Fig. 8 Pulmonary lesion induced by the intratracheal inoculation of viable cells of C.
albicans (O,-exposed group, 12 hours after inoculation). The lesion consists of an
infiltrate of PMNs, (HE, x200)
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Fig. 9 The same lesion as Fig. 6. Spores of C. albicans are present (arrows). (Grocott’s
stain, X 800)

Fig. 10 Pulmonary lesion induced by C. albicans (85% O:-exposed group, 3 days after
inoculation). Considerable numbers of PMNs and inflammatory exudate are seen.
(HE,  x420)
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Fig. 11 Organized pulmonary lesion (85% O;-exposed group, 7 days after inoculation).
(HE, X 420)

Table 2 Histopathological findings of pulmonary lesion

Times after Reaction Reaction Inflammatory Proliferation Fungal elements

Animals = .
inoculation of PMN of Mg edema of fibroblast Intact Fragmented
12 hrs. (n=5) Ht + i — H +
1 day (n=5) 1 + +H - + f:
2 days (n=5) 4 +H = = = +
Control .
3 days (n=5) = +H = + i +
5 days (n=5) + - + - -
7 days (n=5) = + — + = —
12 hrs. (n=10). # + +H — +H +
1 day (n=10) HE + +H — +H +
85% O:- 2 days (n=10) +H <} + — + +
exposed 3 days (n=10) +H + + — + +
5 days (n=8) + + —+ + os 4o
7 days (n=8) + c = + = +-
Ht : marked, + : moderate, + : mild, — :absent
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