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ABSTRACT

Spontaneous casrs of Cryptococcus neoformans
infection were diagnosed in a burro (Eguua asinus)
and a rhesus monkey (Macaca mulatta). The burro,
which was native to Maryland, had a single cryptococcal
lung granuloma, which was an incidental finding seen
during a routine necropsy performed after sacrifice
of the animal. The disease in the monkey, a recent
arrival from India, was a disseminated, overwhelming
infection to which the animal was apparently unable
to react effectively. This is the first report of
the disease in a burro and the second natural occurrence
in the rhesus monkey.
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I. INTRODUCTION

Cryptococcosis (European blastomycosis, torulosis) has been recognized
for over than a quarter of a century as both a chronic meningeal and a
systemic fungal disease in man and animals. In the past few years it has
been demonstrated with increasing frequency in a variety of wild and
domestic animals. 1' 2 The organism responsible for the disease in both
man and animals is Cryptococcus neoformans. In man, this fungus has a
special affinity for the central nervous system, especially the meninges,
although it has been reported to occur in the lungs or as disseminated
disease. In animals, it has been found in the central nervous system,
mammary glands, nasal cavities, lungs, lymph nodes, and occasionally
generalized throughout the body. 1 There is no positive evidence that
indicates this disease is transmitted directly from host to host. The
isolations of C. neoformans from soil and pigeon droppings strongly
suggest these to be possible sources of infection. 3

Information about cryptococcosis in Eguus spp. and Macaca spp. is
insufficient to determine whether it is a localized entity or a generalized
disease. The available literature lists only eight cases oi cryptococcosis
in Fjquus. spp., five of these having been reported before 1940.4-8 In four
of the eight cases the lesions were found in the nasal cavity.4-7 The
organism was isolated from a lip lesion of one horse which was later
found to have systemic disease. In three cases only central nervous system
lesions were found. 9 - 1 1 Although the reported cases are apparently few,
the authors are acquainted with four additional cases that were histologi-
cally confirmed as having tho disease but that have not been reported in
the literature. In primates there are only two reported cases of spontaneot
cryptococcosis. Both of these cases were in marmosets (Leontocebus
geoffroyi) captured and housed in Panama. 1 2  Two additional casea of
naturally occurring disseminated cryptococcosis in primates are being
prepared for publication, one a rhesus and the second a Formosan monkey
(Macaca cyclopsis) .*

"* Ford, D.; Carner, F.M-, personal ccnmunication.
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II. REPORT OF CASES

A. CASE I

An adult male burro (Eguus asinus) with a non-contributory history,
born and maintained at Fort Detrick, was part of an investigation involving
a biological toxin. At the termination of the experiment the animal was
sacrificed and a necropsy was performed.

The gross examination revealed a burro in good health and without any
gross lesions related to the experiment. Near the ventral border of the
left apical lung lobe, a circumscribed, firm, fibrous nodule approximately
2.5 cm in diameter was evident. The cut surface was smooth and almost
cartilaginous in texture, and no cavitation or mineralization was visible.
There wes no attempt to isolate organisms.

The histologic architecture of the lesion was that of an active
fibrocaseous granuloma with a large central abscess. Many small abscesses
were scattered around the periphery obliterating the normal relationship
of alveolar spaces, bronchioles, and small bronchi (Fig. I). Myriads of
fungus cells with necrotic debris and mixed inflammatory cells were
prominent in the center of the lesion. The periphery was invested with
plasma cells, large foamy histiocyteso a few multinucleate giant cells,
and fibroblasts that appeared to be forming a weak fibrous capsule.

The diameter of the majority of the fungus cells, not including the
capsules, ranged from 4 to 7p (Fig. 1). An occasional cell from 2 to 15u
occurred. In the hematoxylin- and eosin-stained sections, a clear halo
3 to 5ý. in thickness usually separated the fungus cell wall from the
adjacent lung tissue. When stained with Mayer's mucicarmine, the halo
was revealed as a capsule containing carminophilic substances in the form
of very small, blunt, irregularly shaped spines radiating from the deeply
stained wall of the fungus cell. Budding cells were infrequent. India
ink preparations made from formalin-fixed tissue clearly demonstrated
the organism with its thick capsule.
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B. CASE 2

An adolescent male rhesus monkey with a non-contributory clinical
history was found dead in its cage at the Animal Farm Division where it
was undergoing routine quarantine and conditioning. The animal had
arrived at this facility directly from India via air freight approximately
3 months prior to its death.

At autopsy the animal appeared to be in good physical condition. The
axillary lymph nodes were moderately enlarged but were free of abscesses
and caseation. No notation was made of gross lesions in the thoracic or
abdominal viscera with the exception of a greatly enlarged cluster of
lymph nodes at the root of the mesentery, the largest of which measured
1.8 by 1.4 by 1 cm. These nodes were firm, and their cut surfaces con-
tained small amounts of cream-colored mucoid exudate, although they were
grossly free of caseating and abscessing processes. No remarkable lesions
were noted in the other organs. Acid-fast stains of impression smears of
the mesenteric nodes failed to reveal the presence of mycobacteria.
Homogenate from one node was inoculated onto Lowenstein-Jensen agar slants
and incubated at 37 C.*

Colonies were visible at 48 hours, and India ink suspensions of this
culture demonstrated the yeast cells surrounded by large halos. Examina-
tion of fixed tissue during preparation for routine histologic procecsing
revealed the lungs, which were intratracheally perfused with formalin,
to be diffusely firm, and their cut surfaces appeared relatively dry and
contained irregular, pale areas up to 4 mm in diameter. Multiple incidental
subpleural lesions of Pneumonyssus simicola were seen. The cut surfaces of
the mesenteric nodes were variegated and lacked follicular definition except
at the extreme periphery. The liver, spleen, kidneys, small intestine,
colon, and heart were unremarkable. No brain tissue was available for
examination.

Histologic preparations stained with hematoxylin and eosin revealed
the presence of yeast cells in the lungs, mesenteric and axillary lymph
nodes, spleen, liver, kidneys, and heart, while the enteric tissue was
free of involvement. The yeast cells were of the same approximate
diameter as described in Case 1, and sporadic cells displayed single
budding.

Yeast cells and mononuclear inflammatory cells caused an irregular
thickening of the lung alveolar walls to the extent of causing occlusion
of some alveoli (Fig. 2). Alveolar consolidation and fibrosis were absent.
Sparse numbers of neutrophils, small giant cells, and plasmacytes were

* Isolation was made by Dr. Raymond Ediger, 5Nnimal Farm Division, and
indentified by Dr. Donald L. Greer, Chief of the Mycology Laboratory of
the Public Health Service, Kansas City, Kansas, and by Dr. John P. Utz,
of the Medical College of Virginia, Richmond. Virginia.
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also seen. Abscesses, necrosis, mineralization, and fibrous proliferation
were absent and bronchiolar structures were unaffected. A yeast embolus
was seen in a pulmonary arteriole.

Virtually every glomerular capillary of both kidneys was distended
with large numbers of yeast cells, some with budding elements (Fig. 3).
Most glomeruli were invaded with or surrounded by mononuclear cells,
although some contained yeast cells with no apparent inflammatory response.
Several Bowman's spaces contained eosinophilic proteinaceous material.
The inflammation often extended into parenchymal tissue with occasional
invasion toward medullary areas.

Moderate numbers of organisms were seen in both the splenic follicular
and sinusoidal areas; the basic splenic architecture, however, was intact.
In the liver, organisms appear singly or in small clueters within the
sinusoids, causing slight displacement of the hepatic cords. There was
no evidence of inflammation.

Large numbers of organisms were observed within the follicles and
medullary sinuses of the mesenteric nodes. The follicles at the extreme
periphery of the node were somewhat less affected (Fig. 4), and the
remnants of several medullary cords helped to maintain histologic identity.
The axillary node was involted to a lesser degree but had similar char-
acteristics, and, in addition, fungal organisms and plasma cells were seen
in the adjacent dermis and underlying muscle tissue.

The cardiac lesions were limited to a small focus of fungus cells and
chronic inflammatory infiltrate in the pericardial fat. A small embolic
cluster of organisms was seen in the left ventricular heart blood.

Mayer's mucicarmine stain confirmed the presence of the densely stained
yeast cells with clear halos containing the spinous carminophilic processes
of shrunken capsular material.

Tt.ere is presently no evidence of transmission of the disease from
the tuo animals described to other animals in contact with th5m.
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III. COMMiENT

The lung lesion in the burro was that of a very active fibrocaseous
granuloma containing large numbers of fungus cells.. .Contrary to previous
reports, frank necrosis in pulmonary cryptococcosis is seldom observed.
Likewise, in a lesion with this architecture, organisms are few and may
be almost impossible to find, thus making differentiation from other
granulomatous diseases difficult. This lesion in the burro is probably
analogous to the scarred, apparently healing, pulmonary lesion in man. 1 3s 1 4

Semarak 1 5 suggests that the infection can spread systemically from the
nasopharynx. The lungs, however, are more frequently involved and con-
sequently appear to be the more common portal of entry. Emmons' finding3

that the fungus is frequently saprophytically associated with pigeon
droppings provides a clue to the possible source of infection. Central
nervous system lesions were found in only three of the previously reported
cases of cryptococcosis in the Equus app., while respiratory tract involve-
ment was described in four cases. In the three cases of central nervous
system infection, the primary pulmonary focus might have been either missed
at the necropsy or resolved, as has been speculated in man. 1 8 Because
cryptococcosis is a sporadic disease in man and animals, it is probably
seldom seriously considered as a diagnosis of lung disease unless
accompanied by central nervous system signs or those referable to other
organs." 1

The disease in the monkey was remarkable in its degree of dissemination
and only limited host reaction to the organism. The kidney contained the
most pronounced inflammatory reaction. In view of the fact that not- all.
glomeruli exhibited responsive cells, one might infer that the inflammation
may have been secondary to tissue destruction rather than a reaction to the
yeast cells themselves. Fibrous encapsulation or abscess formation,
mineralization, and giant-cell response were conspicuously absent. This
lack of host defense is reminiscent of tuberculosis in the monkey, where
one frequently fails to find encapsulation of a granuloma, and giant cells
and even epithelioid cell transformation may be absent as well.

The origin of the Cryptococcus spp. in this infection cannot be
ascertained. Bird droppings;-which frequently heavily contaminate the
monkey crates, may deserve consideration as a source of the fungus.

These two cases demonstrate the ability of Cryptococcus neoformans
to cause either a local disease or a widespread, overwhelming and lethal
infection in a poorly reactive host.
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