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A bstract: Pulmonary adiaspiromycosis due to Em,nonsia crescens was diagnosed in
three of six Franklin’s ground squirrels (Spermophilus franklini) captured in Roches-
ter, central Alberta, Canada in the summer of 1971, and in one of 240 pikas (Oc/zo-

tona pninceps) collected in southwestern Alberta in 1969. Granubomas measuring 0.5
to 1 mm in diameter were found in both lungs. These granulomas contained adia-
spores measuring 60 to 400 �um in diameter. The disease was not found in six Frank-
lin’s ground squirrels collected in 1964, nor in 10 white-footed mice (Peroinyscus

maniculatus), one porcupine (Erethizon donsatum), and 270 snowshoe hares (Lepus

ainericanus) from the Rochester area. Lungs from an additional 17 hares from Alaska
and 25 from New Brunswick and 96 pikas from Colorado were also examined but no
adiaspores were found.

INTRODUCTION

Adiaspiromycosis (formerly hapbomy-
cosis) is a mycotic infection of many
wild mammals and man throughout the
world.131’ The etiobogic agent is Emmon-

sia cnescens.#{176}’ This organism has a broad
host range and has been reported from
mammals in five orders.” Adiaspiromy-
cosis has been found in the Franklin’s
ground squirrel (Spermophilus franklini)

in North Dakota, and the pika (Ocizoto-

na pninceps) in Montana.” Although E.

crescens frequently has been reported
from rodents in Alberta7 and other areas
in Canada, adiaspiromycosis had not
been reported previously from the Frank-
lin’s ground squirrel nor the pika there.
This is the first report of E. crescens

infection in these two species in Canada.

MATERIALS AND METHODS

During the study of pulmonary disease
of snowshoe hares (Lepus amenicanus),

lungs were examined from 270 hares
from Rochester, Alberta, (54#{176}27’N, 113#{176}
32’W) collected from 1964 through 1972
(most in 1971-72). An additional 17
lungs from hares from Alaska and 35
from New Brunswick collected in 1972
were studied. During this period, tissue

from a small number of other mammals
in the Rochester area were also exa-
mined, including 12 Franklin’s ground
squirrels, 10 white-footed mice (Pero-

myscus maniculatus), and one porcupine
(Eretizizon dorsatum).

In the summer of 1969, 240 pikas
were collected on Plateau Mountain (50#{176}
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FIGURE 2. Lung granuloma containing one

adiaspore of Emmonsia crescens surrounded

by reticuloendothelial cells, mononuclear cells

and fibroblasts (case 1). H and E stain, x 250.
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FIGURE 1. Two adiaspores of Emmonsia cres-

cens in the lung of a Franklin’s ground squir-

rel. Note nodular arrangement of the lesion.

H and E stain, x 100.
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12’N, 1 l4#{176}30’W) and the lungs exa-
mined. An additional 96 pikas were also
collected near Gunnison, Gothic Co.,
Colorado.

Sections of lungs from all the animals,
and the liver and kidneys from several,
were fixed either in formabin or Bouin’s
solution and processed following routine
histologic techniques. Fixation precluded
later isolation attempts; thus hematoxylin
and eosin (H and E) and special stains
were prepared (periodic acid Schiff
(PAS) and Gridley’s) and examined by
standard and polarized light microscopy
to identify the organism.

CASE HISTORIES

Adiaspores of E. crescens were found
in three Franklin’s ground squirrels cap-
tured during the summer of 1971 and in
one pika collected in 1969.

Case #1. Adult female squirrel, weight
362 gm. Several white subpleural foci,
0.5 to 1 mm in diameter, were found in
all pulmonary lobes. Granubomas (Fig.
I) composed of reticuboendothelial cells
(Fig. 2) mononuclear cells and fibro-
blasts were scattered throughout the lung
tissue. An adiaspore was present in the
centre of many of the granubomas. These

adiaspores measured 60 to 250 Mm (mean
120 Mm) in diameter with a pinkish-blue
(H and E stain), PAS-positive wall 7 to
14 Mm (mean 11 �tsm) thick (Fig. 3). The
center of the adiaspore was composed of
a round blue (H and E) granular struc-
ture 28 to 70 Mm (mean 45 Mm) in
diameter. Other granubomas contained
empty adiaspores (Fig. 4) or had neutro-
philes in a necrotic center (Fig. 5). Nei-
ther gross nor microscopic lesions were
found in liver and kidneys.

FIGURE 3. Adiaspore of Emmonsia crescens

in the lung of a Franklin’s ground squirrel.

Foreign-body type giant cells, reticuloendo-

thelial cells, and mononuclear cells are seen.

Note smaller size of the adiaspore. H and E

stain, x 400.
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FIGURE 4. Adiaspore of Emmonsia crescens in

the lung of a Franklin’s ground squirrel. PAS

positive wall, x 400.

FIGURE 5. Empty adiaspore of Emmonsia

crescens surrounded by reticuloendothelial

cells and a few mononuclear cells. H and E

stain, x 400.

Case #2. Adult male squirrel, weight
420 gm. Gross and microscopic lesions
were essentially the same as in case 1.
The diameter of the adiaspores ranged
from 118 to 350 Mm and the spore walls
measured 10 to 15 Mm in thickness. The
staining characteristics were the same as
in case 1. The kidneys and liver were
normal by gross and microscopic exa-
mination.

Case #3. Adult male squirrel, weight
420 gm. Gross and microscopic findings
were similar to the preceding cases. Adia-
spores measured 200 to 400 Mm in dia-
meter and the walls 8 to 35 Mm thick.
The stain characteristics (H and E, and

PAS) were the same as the above. Adult
pika lungs contained gross and micro-
scopic lesions identical to those seen in
the Franklin’s ground squirrels. The adia-
spores measured 240 Mm in diameter and
the 18 � walls were PAS positive.

Adiaspores were not found in the lungs

of the other species examined.

DISCUSSION

This is the second report of adiaspiro-
mycosis in Franklin’s ground squirrels.
The gross lesions, the histological appear-
ance, the size of the adiaspores, the thick-
ness of their walls and their positive PAS
reaction are compatible with a diagnosis
of adiaspiromycosis caused by E. crescens

and are similar to other reports of adia-
spiromycosis in various animal species
and man,’1’ Multiple white, subpleural,
and intraparenchymal foci from 0.5 to 1
mm were found in all the pulmonary
lobes of the ground squirrels. Similar
“white discrete bodies” have been de-
scribed in a rock rabbit,’#{176} “pearl-like
bodies” or “nodules” in a dog’ and
man.’” and “tubercules” in man.’

Microscopically, these foci in the
ground squirrels were granulomas with a
maximum diameter of 450 Mm, composed
of reticuloendothelial cells, foreign-body
giant cells, mononuclear cells and in some
instances eosinophiles. Adiaspores were
found in the center of most of these
granubomas. In some granubomas there
were neutrophiles in a necrotic center and
no adiaspores (Fig. 5). Others have ob-
served similar granulomas composed of
epithelioid cells, foreign-body giant cells,
mononuclear cells, scattered eosinophiles
and fibroblasts with the adiaspore located
in the center.” In some granubomas no
adiaspores were found and neutrophiles
were present in the central areas of ne-
crosis.1�’

The spherules in the lungs of the
ground squirrels and pika were identical
to the adiaspores of E. crescens,’ measur-
ing 60 to 350 jz in diameter. The adia-
spores had a PAS positive wall 7 to 15 M

thick. Although the reported size of the
adiaspores has been highly variable,
ranging from 37.5 to 700 Mm,”1’ it is lar-
ger than E. panvum (10 to 40 Mm).’ The
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wall of E. crescens has been described as Occurrence of E. crescens in both the
PAS positive,” and containing cellulose Franklin’s ground squirrel and the pika
lying in a protein matrix relatively free in Canada was not surprising. Etninonsia

of phospholipids.’ This fungal body, has been frequently reported in rodents
which develops in vivo or in vitro at 37- from Alberta7 and other areas of Cana-
40 C, was termed an adiaspore to indicate da.’ Our observations extend the host
its remarkable growth without multiplica- range in Canada to include the pika and
tion.’ Franklin’s ground squirrel.
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