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Ischemic Encephalopathy in Raccoons (Procyon lotor)

A. N. Hamir’ and C. E. Rupprecht,23 ‘Department of Pathobiology, School of Veterinary Medicine, University of
Pennsylvania, New Bolton Center, Kennett Square, Pennsylvania 19348, USA; 2 Department of Microbiology and
Immunology, Center for Neurovirology, Thomas Jefferson University, Philadelphia, Pennsylvania 19107, USA; Present

address: Centers for Disease Control, 1600 Clifton Road, Atlanta, Georgia 30333, USA

ABSTRACT: An acute and chronic case of ce-
rebral infarction syndrome in two raccoons
(Procyon lotor) respectively is described. The
raccoon with an acute form of the condition had
clinical neurologic signs whereas the raccoon
with a chronic form of the condition had no

evident clinical signs. In neither raccoon were
significant vascular lesions seen. This is the first
report of cerebral infarctions in raccoons.

Key words: Ischemic encephalopathy, ce-
rebral infarction syndrome, raccoon, Proc yon
lotor.

Cerebral infarcts are not commonly ob-

served in animals (Jones and Hunt, 1983;

Jubb and Huxtable, 1993), and none have

been documented in raccoons (Proc yon lo-

ton). We report here an acute and a chron-

ic case, respectively in two different rac-

coons.

Case 1: In January 1986, an adult male

raccoon was obtained from a breeder in

Ohio (Dude’s Exotic Farm, New Carlisle,

Ohio, USA) for an experimental study of

rabies virus pathogenesis. The raccoon was

in captivity for >6 mo and then inoculated

intramuscularly with a raccoon isolate of

street rabies virus which was isolated from

the salivary glands of a naturally infected

raccoon from Pennsylvania (USA). (The

inoculum had a titer of 1058 mouse intra-

cerebral LD30 per ml, and a volume of 0.3

ml was injected in the night masseter mus-

cle). The animal developed characteristic

signs of furious rabies and was euthanized

by the intravenous administration of so-

dium pentabarbital (Euthanasia-6 Solu-

tion, Vet Labs Limited, Lenexa, Kansas,

USA) on day 19 post-infection. At necrop-

sy, gross lesions were confined to the brain.

A well demarcated focal depression, ap-

proximately 15 mm long and involving the

entire width of the anterior sylvian gyrus

was present on the right side (Fig. 1). The

whole brain including the pituitary gland

and representative tissue samples of organs

(skin, tongue, salivary glands, heart, lung,

trachea, thyroids, pancreas, liver, kidney,

spleen, lymph nodes, esophagus, stomach,

intestines, adrenals, and urinary bladder)

were fixed in formalin. The fixed brain was

cut at 3 mm width coronal sections and all

the sections were embedded in paraffin,

cut at 6 �tm and stained with hematoxylmn

and eosin for light microscopy.

Selected sections of brain (cerebral cor-

tex, hippocampus, cerebellum, brainstem),

Gassenian ganglion, tongue, salivary gland

(panotid), pancreas, intestine (duodenum),

and adrenal gland were stained by an im-

munoperoxidase technique (streptavidin-

biotin complex, ABC) to detect rabies an-

tigen (Hamir and Moser, 1994).

On examination of the affected area with

the depression in the gyrus, the cavity was

localized within the cortex (Fig. 2). There

was extensive non-suppurative encephali-

tis, with mononuclear penivascular cuffing

and multifocal g!iosis in the brain. Tissue

sections stained by the ABC technique had

many cytoplasmic inclusions (Negni bod-

ies) in neurons and ganglion cells of non-

neuronal tissues, indicative of rabies in-

fection. The grossly visible, focal cerebral

cortical lesion, consisted essentially of

empty space devoid of brian panenchyma.

On one side, the cavity was covered by the

meninges. Within the cavity and in the

superficial layer of the neurophil border-

ing the cavity, there were moderate mu!-

tifocal aggregates of foamy macrophages

containing hemosidenin-like pigment. Also,

at both sites, a few foci of cholesterol clefts

were seen surrounded by macrophages and

multinucleated giant cells. Elsewhere in

the brain some of the smaller blood vessels

in the meninges and choroid plexus had
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FIGURE 1. A-Brain of raccoon (case 1) showing a focal elongated depressed area (arrow head) of ischeinia.

B-Normal raccoon brain for comparison. Scale in cm.
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multifocal mineralized areas, which ap-

peared to have occluded their lumina.

Case 2: In November 1992, an adult fe-

male raccoon in Del Haven, New Jersey

FIGURE 2. Brain section of a raccoon (case 1)

showing focal area devoid of brain parenchyma (*),

This is an ischemic focus. Subjacent to the ischemic

area is an aggregate of macrophages and cholesterol
clefts (arrow). H&E stain. Bar = 1 cm.

(USA) (39#{176}00’N, 75#{176}00’W), was found

walking in circles during daylight hours.

Since the raccoon was found close to a

rabies enzootic area, it was live-trapped,

and euthanized by the intravenous admin-

istration of sodium pentabanbital as in Case

1 for necropsy. Half of the brain was col-

lected fresh for rabies diagnosis. The other

half of the brain, together with the same

tissues as sampled in Case 1 were fixed in

10% buffered fonmalin for histopatholog-

ical examination and were evaluated for

histopathology as described for Case 1.

The formalin-fixed brain was cut at ap-

proximately 3 mm wide transverse sec-

tions. The cut sections had a dark black

focus approximately 4 mm in diameter in

the cortex of the piniform area of the ce-

rebrum. The approximate length of the

lesion was 10 mm. Microscopic lesions in

the brain were confined to the piriform

area. There was a locally extensive central

area of acute hemorrhagic and ischemic

necrosis. Neurons, glial cells, blood vessels

and inflammatory cells within the affected

area had degenerative changes. The neu-

rophil surrounding the necrohemonrhagic

focus was vacuolated and blood vessels in

this area were surrounded by inflamma-

tory cells in which neutrophils predomi-

nated. Incidental lesions in this raccoon

included the presence of a few mineralized

blood vessels in the meninges and presence
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of some cross-sections of a nematode with

morphologic characteristics that were

compatible with Capillania sp. (Chitwood

and Lichtenfels, 1972) in the epithelial lay-

er of the tongue. Brain tissue was negative

for rabies by the immunofluorescence test.

Based on gross and microscopic pathol-

ogy, both cases were diagnosed as cenebno-

cortical infancts. However, in neither of

the raccoons were significant vascular le-

sions observed. Case 1 was considered as

a chronic manifestation whereas case 2 was

seen as an acute form of the syndrome.

Ischemic encephalopathy has been de-

scribed in dogs (Norton, 1992) and in older

pigs (Frankhauser et al., 1965). In cats a

condition known as “feline ischemic en-

cephalopathy-cerebral infarction syn-

drome” has been described (Jubb and

Huxtable, 1993). It is characterized by a

penacute onset of clinical signs which usu-

ally resolve in a few days (de Lahunta,

1983). Cats of mature age of both sexes

are affected, and the lesion can be present

either unilaterally on bilateral but not sym-

metrically (Jubb and Huxtable, 1993). In

the raccoons, both animals were adults of

different sex. In the case of chronic in-

farction (case 1), the lesion was present

unilaterally; whereas in the acute case (case

2) it could not be confirmed whether the

lesion was also located on the opposite side

since only one half of the brain was avail-

able for histopathology.

The cause of the ischemia was unknown.

The nature and distribution of the lesions

was compatible with an ischemic etiology,

although vascular lesions were not seen.

The presence of mineralization of small

meningeal and choroid plexus vessels in

both raccoons was considered an inciden-

tal finding since such lesions frequently are

seen in large numbers of normal as well

as ill raccoons from the eastern USA (A.

N. Hamir, unpubl.).

It appears that the presentation of clin-

ical signs in raccoons with cerebral inf arc-

tions cannot be readily distinguished from

other neurologic conditions, such as rabies.

Thus, we recommend a thorough diag-

nostic investigation of all raccoons with

neunologic signs.
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