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Experimental Mucormycosis 
in the Healthy Rat 

In a study of inflammation we observed 
germination and growth of Rhizopus 
oryzae spores which we had injected into 
Selye's "granuloma pouch" (1) in the 
healthy rat. Wright et al. (2) used this 
technique to study growth of another fun- 
gus, Coccidioides immitis. 

Twenty- five -milliliter pneumoderms 
were produced on the backs of Wistar 
strain rats that weighed from 150 to 200 
g each (3). A 0.5-milliliter saline suspen- 
sion of 1,250,000 spores (estimated by 
hemocytometer count) of Rhizopus ory- 
zae (Duke University, No. 2473) was in- 
jected into each pouch. Rats were sacri- 
ficed after 24 hours, 3 days, 6 days, 10 
days, 4 weeks, and 6 weeks, respectively, 
and tissues were taken for histologic sec- 
tions and cultures on Sabouraud's me- 
dium from the pouch, lungs, spleen, 
liver, and pancreas. 

In all rats killed 24 hours after injec- 
tion of spores, there was a gray-yellow 
exudate within the hyperemic, edema- 
tous, thickened wall of the pouch. In 
those killed after 6 days, yellow, cloudy 
fluid had accumulated and small gray- 
yellow nodules, 3 to 4 mm in diameter, 
appeared in a thickened wall. In those 
killed at the end of 4 weeks, several of 
the nodules appeared to have merged, 
with formation of raised gray-yellow 
areas in the wall of the pouch. The fluid 
in the pouch had not become grossly 
bloody. In one of the animals sacrificed 
at the end of 4 weeks, the pouch had 
collapsed and the small nodules had be- 
come walled off by fibrous tissue. No 
fluid was present. In the animals killed 
after 6 weeks, the pouches were col- 
lapsed, but the sites were marked by 
small, firm gray-white subcutaneous nod- 
ules. 

Rhizopus oryzae grew in cultures from 
the pouch, but not from any organ, of 
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each rat when sacrificed. Species of 
Penicillium, Aspergillus, or Trichoderma 
grew in cultures made from the lungs of 
most animals, but all cultures from other 
visceral organs remained sterile. It is 
felt that fungi in the lung were air-borne 
contaminants in the alveoli, as no fungi 
were demonstrated to be present in the 
histological sections. 

In histological sections of the pouch 
at the end of 24 hours, there were hy- 
peremia and edema. A granulocytic exu- 
date was present, and hyphae of the fun- 
gus were present in the wall. After 6 
days a granulomatous reaction was evi- 
dent in the wall of the pouch. Nodules 
containing centrally located hyphae of 
the fungus and degenerating neutrophils 
were present. This central area was sur- 
rounded by multinucleated cells and 
macrophages or epithelioid cells. There 
was also a moderate degree of fibroblastic 
proliferation. At the end of 4 weeks 
fibrous tissue proliferation was more pro- 
nounced and surrounded or walled off 
the nodules; hyphae of the fungus were 
still present. There was very little differ- 
ence between the 4- and 6-week-old 
pouches except for perhaps a slight in- 
crease in fibrous tissue. 

Histological sections of the viscera 
were not remarkable except for the lungs, 
which in some of the animals contained 
very early lesions of so-called "enzootic 
bronchiectasis" (4). It has been stated 
that approximately 75 percent of rats, 
particularly of certain strains, have this 
lesion in their lungs by the time they are 
a year old (5). No fungi were seen in any 
of the organs sectioned. 

Infection with Rhizopus oryzae was 
induced in a pneumoderm or Selye's 
pouch on the backs of normal healthy 
Wistar strain rats. The fungus excited a 
nonspecific inflammatory reaction which 
after 6 days became granulomatous in 
type, with the formation of gross nodules. 
Infection had continued for at least 6 
weeks in the pouch but had not spread 
to the viscera; all histological sections 
and cultures of the latter were negative 
for Rhizopus oryzae. In several of the 
4- and 6-week-old rats the inflammatory 
process had apparently subsided, at least 
to some degree, and the nodules had be- 
come walled off by fibrous tissue. This 
may indicate that the animals were be- 
ginning to overcome the infection. How- 
ever, experiments are now in progress to 
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see how long the animals will remain in- 
fected with the fungus. 

The Selye's pouch offers an excellent 
tool for the study of mucormycosis in a 
physically defined space. The use of nor- 
mal rather than metabolically altered 
animals may facilitate the understanding 
of the pathogenesis of this mycotic infec- 
tion in human beings (6). 
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Evidence for a Blue-Sensitive 

Component in the Retina of the 

Gecko, Oedura monilis 

In October 1955 there arrived from 
Australia nine living specimens of the 
gecko, Oedura monilis. A digitonin ex- 
tract was prepared in accordance with 
the usual methods of visual pigment re- 
search (1). The alkaline extract was di- 
vided into two 0.5 ml portions. One of 
these was analyzed directly while to the 
second portion was added 0.05 ml of 
0.1M NHO2H. Both portions were then 
analyzed by the method of selective 
bleaching (1). The results of both analy- 
ses led to the same conclusions, so only 
the data obtained in the NH,OH experi- 
ment will be summarized. The spectrum 
of the unbleached extract (Fig. 1, top, 
curve 1) is typical of a solution of visual 
pigment. After exposure for 124 minutes 
to a light at 606 m[t, the pigment was 
bleached to give curve 2 (Fig. 1, top). 
The selective change in density is given 
by the difference spectrum (Fig. 1, bot- 
tom, curve 1). This NH,OH difference 
spectrum suggests that the retinal extract 
contained a photolabile component with 
an absorption maximum at about 518: 
mu4. Retinene is most probably the chro- 
mophore of this pigment. This is indi- 
cated by the fact that the oxime of reti- 
nene, (formed by adding NHoOH to a 
solution of crystalline all trans-retinenel 
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