" BioOne COMPLETE

Polycystic kidney disease in a raccoon (Procyon lotor)

Authors: Hamir, Amir N., and Klein, Lin

Source: Journal of Wildlife Diseases, 32(4) : 674-677
Published By: Wildlife Disease Association

URL: https://doi.org/10.7589/0090-3558-32.4.674

BioOne Complete (complete.BioOne.org) is a full-text database of 200 subscribed and open-access titles
in the biological, ecological, and environmental sciences published by nonprofit societies, associations,
museums, institutions, and presses.

Your use of this PDF, the BioOne Complete website, and all posted and associated content indicates your
acceptance of BioOne’s Terms of Use, available at www.bioone.org/terms-of-use.

Usage of BioOne Complete content is strictly limited to personal, educational, and non - commercial use.
Commercial inquiries or rights and permissions requests should be directed to the individual publisher as
copyright holder.

BioOne sees sustainable scholarly publishing as an inherently collaborative enterprise connecting authors, nonprofit
publishers, academic institutions, research libraries, and research funders in the common goal of maximizing access to
critical research.

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 24 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use



Joural of Wildlife Diseases. 32(4). 1996, pp. 674-677
@ Wildlife Disease Association 1996

Polycystic kidney disease in a raccoon (Procyon lotor)

Amir N. Hamir'2and Lin Klein,' 'School of Veterinary Medicine, University of Pennsylvania, New Bolton Center,
382 West Street Road, Kennett Square, Pennsylvania 19348, USA 2Present address: Veterinary Diagnostic
Laboratory, Oregon State University, 142 Magruder Hall, Corvallis, Oregon 97331, USA

ABSTRACT:  During March 1988, a case of bi-
lateral polycystic kidney disease (PKD) oc-
curred in an aged raccoon (Procyon lotor) at a
zoo in Wilmington, Delaware (USA). Prior to
its death, the raccoon had no clinical signs. On
necropsy there was bilateral enlargement of
kidneys which, on cut sections, had many vari-
able sized fluid-filled cystic cavities. Endome-
trial hyperplasia with presence of multiple vari-
able-sized cysts were also seen in the uterus of
this raccoon. Micr()scopical examinations were
characteristic of an end-stage renal failure due
to PKD. Neither PKD nor cystic endometerial
hyperplasia appears to have been previously
described in this species.

Key words:  Polycystic kidney disease, cystic
endometrial hyperplasia, renal failure, uremia,
distrophic mineralization, raccoon, Procyon lo-
tor, case report.

Polycystic kidney disease (PKD)is a fair-
ly common condition in humans (Gabow,
1993) and has infrequently been reported
in a variety of domestic (Crowell et al,
1979; van den Ingh and Rothwizen, 1985;
Reindel et al., 1988), laboratory (Fox et al.,
1971; Andrews et al., 1979; Nauta et al.,
1993), and wildlife species (Iverson et al.,
1982). In humans, dogs and cats, PKD is
considered to be heritable (Crowell et al.,
1979; McKenna and Carpenter, 1980; Ga-
bow, 1993) and is characterized by bilat-
eral multiple cyst formations in differen-
tiated kidneys.

We describe a case of bilateral polycys-
tic kidneys and cystic endometrial hyper-
plasia in a raccoon (Procyon lotor). To our
knowledge neither of these conditions
have been documented in this species.

The subject was an aged female raccoon
held in captivity at Brandywine Zoo, Wil-
mington, Delaware (USA) since 1977. On
22 March 1988 it was found dead. The an-
imal was in a cage by itself and had ap-
peared normal the previous day. No ab-
normal behavior had been noted in recent

weeks, and she had been consuming all of
her normal diet.

On necropsy the carcass was in poor nu-
tritional state as judged by the muscle
mass. The gastrointestinal tract was empty.
Both kidneys were markedly enlarged (ap-
proximately 9 ¢cm by 6 ¢cm; Fig. 1). On cut
sections both contained variable sized (2
to 25 mm in diameter) fluid-filled cystic
cavities in the cortical and medullary
regions (Fig. 2). The uterine horns were
slightly distended and turgid. A small flu-
id-filled cyst was present at the tip of the
right horn.

Representative tissues of heart, lung,
liver, gall bladder, kidney, pancreas,
spleen, skin, skeletal muscles, stomach, in-
testines, mesenteric lymph node, eye, sal-
ivary gland, urinary bladder, trachea, thy-
roids, esophagus, aorta, adrenal glands,
ovaries, uterus, brain and spinal cord were
fixed in neutral buffered formalin, embed-
ded in paraffin, sectioned at 5 wm and
stained with hematoxylin and eosin. Se-
lected tissue sections of the uterus and
stomach were also stained with McManus
Periodic Acid Schiff (PAS) and von Kossa
stains, respectively (Luna, 1968).

Microscopic lesions in the kidneys con-
sisted of variable-sized cystic cavities in
both the cortex and medulla. The cysts
were lined by a layer of attenuated tubular
epithelial cells and contained homoge-
neous proteinaceous material (Fig. 3). In
a few cysts, eosinophilic granular material
was seen. There was little relatively normal
renal parenchyma present between the
cysts. This tissue was infiltrated with mod-
erate numbers of lymphocytes.

In several sections of the uterus, there
was an extensive diffuse cystic prolifera-
tion of the endometrium. The cysts were
variable in size (less than 1 mm in diam-
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FIGURE 1.

Abdominal organs of a raccoon show-
ing bilateraly enlarged (polycystic) kidneys. Bar = 2

cm.

eter), and considerably smaller than in the
kidneys, they also were lined by a layer of
cuboidal to columnar cells. Some of the
cysts contained eosinophilic, PAS-positive
material.

Lesions in the gastrointestinal tract were
confined to the stomach; the lamina pro-
pria had extensive multifocal mineralized
areas. The mineral deposits were con-
firmed by von Kossa stain and were found
to be more prominent around small cap-
illaries.

There were multifocal mineralized areas
in the walls of the blood vessels in the
brain. The lesions were predominantly in
the media and were found bilaterally in
the areas of globus pallidus. The affected
vessels were patent and there was no in-
flammatory cellular response to the min-
eralized foci.

The raccoon also had multifocal areas of
lipid pneumonia (alveolar histiocytosis)
and presence of moderate numbers of Sar-
cocystis sp.-like parasites in skeletal mus-
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FIGURE 2. Left kidney of the raccoon shown in
Figure 1 has been longitudinally cut to show many
fluid-filled cystic cavities. Bar = 1 cm.

cles. These lesions are considered inciden-
tal background findings of free ranging
raccoons in the eastern United States
(Kirkpatrick et al., 1987; Hamir et al,
1996).

FIGURE 3. Photomicrograph of the polycystic
kidney showing one large (C) and many small cystic
cavities. The cysts are lined by a single layer of at-
tenuated epithelial cells. There is homogeneous pro-
teinaceous material in some of the small cysts. H&E
stain. Bar = 110 pm.
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The cause of cachexia in this raccoon
was attributed to uremia due to renal fail-
ure as a result of bilateral polycystic kid-
neys. In light of her previous days’ normal
behavior and appetite, the exact cause of
death is somewhat perplexing. The min-
eralization of the gastric lamina propria
was considered a secondary uremic lesion
(Barker et al., 1993). However, the cere-
bro-vascular mineralization in globus pal-
lidus has not been associated with renal
failure in animals. This lesion appeared to
have a different pathogenetic mechanism
and although it has previously not been
described in raccoons, a similar non-symp-
tomatic condition has been documented in
horses (Jubb and Huxtable, 1993).

In this adult raccoon, cystic changes
were present not only in the kidneys, but
also in the uterus. However, the changes
observed in the uterus may be unrelated
to the PKD. In this regard, the uterine
changes described in this raccoon were
very similar to a distinct syndrome in dogs
and cats (cystic endometrial hyperplasia)
which probably has a hormonal etiology
(Kennedy and Miller, 1993). Cystic endo-
metrial hyperplasia has not been docu-
mented in raccoons.

Polycystic kidney disease (PKD) is in-
frequently reported in domestic animals
and has been reported in only one species
of wild animal, the springbok (Antidorcas
marsupialis) (Iverson et al., 1982). In the
affected animals, the disease appears to
have a heritable pattern. Extra-renal cystic
lesions have also been described in other
organs such as the liver and pancreas in
animals with PKD (Reindel et al., 1988;
Gabow, 1993).

In the United States polycystic kidney
disease (PKD) is considered to be the
third most common cause of renal failure
in humans. One in every 800 individuals
may have this condition (Hogewind et al.,
1980). In humans PKD exists in two
forms: autosomal dominant and autosomal
recessive. The former is more common
and is seen in adults. The latter form is
uncommon, affects children, and is asso-
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ciated with cystic changes in both the kid-
neys and in the liver (Iverson et al., 1982).
In animals the hereditary pattern is not
completely understood. However, in the
dog and springbok it is believed to be of
autosomal recessive type (McKenna and
Carpenter, 1980; Iverson et al., 1982).

At this stage, since no other cases of
PKD have been described in raccoons, the
available information is insufficient to ex-
plain the mode of inheritance of PKD in
raccoons. Further case reports of this dis-
ease in raccoons may help to elucidate not
only the presence of lesions in different
organs, but also the nature of inheritance
of PKD in this species.

This study was supported in part by a
grant from the Laboratory of Large Ani-
mal Pathology, University of Pennsylvania.
The technical expertise of B. Lehmann
and S. Hindmann is greatly appreciated.
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