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Abstract: Leukoencephalopathy is a recently described disease of cheetahs characterized by
white matter degeneration in specific areas of the brain. A 12-year-old male cheetah (Acinonyx
jubatus) presented with progressive hind-limb ataxia and incoordination of 22-month duration.
Magnetic resonance imaging was utilized as a diagnostic technique. The regions of interest were
defined as brain and spinal cord. Images produced by magnetic resonance did not show changes
in the intensity of the cerebral white matter consistent with a chronic degenerative process. The
absence of clear lesions on the MRI implies a final diagnosis can not be made until the animals'
signs worsen, and a follow up MRI shows unequivocal lesions, or until C.N.S. lesions can be
detected postmortem by means of histopathology. The animal's chronic neurologic signs,
apparent occasional blindness, and slow recovery from anesthesia, associated with severe
neurologic signs during recovery, indicate it will remain a strong clinical suspect of
leukoencephalopathy. Should the animal in this case be found positive, it would suggest that the
disease may be suspected clinically before magnetic resonance imaging is a diagnostic option.
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Su mmary

Leukoencephalopathy is a recently described disease of cheetahs characterized by white
matter degeneration in specific areas of the brain. A 12-year-old male cheetah (Acinonyx
jubatus) presented with pro gressive hind-limb ataxia and incoordination of 22-month
duration. Magnetic resonance imaging was utilized as a dia gnostic technique. The regions
of interest were defined as brain and spinal cord. Images produced by magnetic resonance
did not show changes in the intensity of the cerebral white matter consistent with a chronic
degenerative process. The absence of clear lesions on the MRI implies a final dia gnosis
can not be made until the animals’ signs worsen, and a follow up MRI shows unequivocal
lesions, or until C.N.S. lesions can be detected postmortem by means of histopathology.
The animal’s chronic neurologic signs, apparent occasional blindness, and slow recovery
from anesthesia, associated with severe neurologic signs during recovery, indicate it will
remain a strong clinical suspect of leukoencephalopathy. Should the animal in this case be
found positive, it would suggest that the disease may be suspected clinically before
magnetic resonance imaging is a dia gnostic option.

Introduction

Leukoencephalopathy is a recently described disease of cheetahs (Acinonyx jubatus) characterized by
white matter degeneration in specific areas of the brain (MUNSON, 1999a). Since 1997,
leukoencephalopathy has been confirmed in at least 60 cheetahs in North America. Most of the
cheetahs diagnosed post mortem in the US have been over 9 years old (MUNSON, pers. comm., 2003).
At present, the only available techniques for antemortem diagnosis in suspected cases are magnetic
resonance imaging (MRI) and computerized tomography (CT). Of these two, MRI is the most reliable (DE
LAHUNTA, pers. comm., 2003).

Case Report

A 12-year-old male cheetah weighing 52 kg presented with progressive hind-limb ataxia of 22-month
duration. Keepers reported that the animal occasionally acted “blind” and appeared unable to locate its
food. Frequent staggering and moderate to severe incoordination with hind-limb dragging were also
reported to occur. The animal’'s 1 5-year-old dam died in 1997 of suspected leukoencephalopathy.
Based on characteristic clinical signs and recent reports (MUNSON and TERIO, 2002) of a high
incidence of this disease, a decision was made to obviate preliminary testing and perform an MRI of the
affected animal.



The cheetah was chemically restrained with 210 mg tiletamine hydrochloride and zolazepam
hydrochloride (Telazol®, Fort Dodge Laboratories, Fort Dodge, lowa, 50501, USA) intra muscular (IM)
delivered by means of a blowdart. The animal was intubated for ventilation support. Blood samples were
drawn through an intra-venous (IV) catheter placed at the time of induction, and all values were within
normal parameters for the animal's age-group (ISIS-MedArks- Reference Ranges for Physiological
Values in Captive Wildlife - International Species Information System (ISIS). 2002. Apple Valley,
Minnesota, USA). Anesthesia was maintained with IV propofol (PropoFlo®, Abbott Laboratories, North
Chicago, lllinois, 60064, USA) in a continuous drip at a rate of 0.4 mg/kg/min.

The MRI was performed with a 1.5 Tesla closed field Horizon GE magnet. The regions of interest were
defined as brain and spinal cord. Fluid-attenuated inversion recovery (FLAIR), T1 weighted, proton
density, spectrum inversion recovery (SPIR), and T. weighted images were taken as a baseline. The
animal received 10.0 ml of a gadopentate dimeglumine solution (469.01 mg/ml) IV for tissue contrast
and the entire series was repeated. Sagittal and transverse views of the regions of interest were
captured over a two-hour period.

The animal recovered fully from anesthesia over a period of 96 hours. During this time it exhibited
severe neurologic clinical signs of decreasing magnitude. By the fourth day, the neurologic signs had
decreased to their pre-anesthetic level.

Resu Its

Images produced by magnetic resonance were read by two experienced neurologists. They did not
confirm any form of bilateral symmetrical changes in the intensity of the cerebral white matter nor any
dilatation of the ventricles. These signs would have been consistent with a chronic degenerative
process.

Discussion

Ataxia, incoordination, and progressive hind-limb paresis in adult cheetahs are associated with
numerous pathological processes. Spinal cord demyelination (WALZER and KUBBER-HEISS, 1995),
degenerative spinal disease (KOLMSTETTER et al., 2000; ROTHSCHILD et al., 1998), spongiform
encephalopathy (BARON et al., 1997; KIRKWOQD et al., 1995), and leukoencephalopathy (MUNSON et
al., 1999) have all been associated with the clinical signs observed in this animal. Cases of acute onset
of hind limb ataxia-paresis have been described in young cheetahs (WALZER et al., 1998; PALMER et
al.,, 2001). Blindness, abnormal responses to the environment, and incoordination are clinical signs of
leukoencephalopathy (MUNSON et al., 1999). Clinical suspicion in this animal was heightened by
intermittent upper motor neuron signs.

In cases of progressive hind-limb paralysis, adult cheetahs have had extensive demyelination of the
spinal cord white matter from T6 to L3 (WALZER and KUBBER-HEISS, 1995). These lesions have
only been diagnosed postmortem to date. Degenerative spinal disorders include intervertebral disc
disease and spondylosis. Most commonly affected is the lumbar area, but cervical and thoracic
vertebrae may also be involved (KOLMSTETTER et al., 2000). Cheetah cubs with acute hind limb
ataxia-paresis showed demyelination of the spinal cord (WALZER et al., 1998; WALZER et al., 2003)
and cerebellum (PALMER et al., 2001). European felids exhibiting similar clinical sings have been



reported to have spongiform encephalopathy, a prion-induced disease affecting the entire brain axis
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(KIRKWOOD et al. 1995; BARON et al., 1997). The primary histopathologic lesions found in
leukoencephalopathy are limited to the cerebral cortical white matter (MUNSON, 1999b).

Leukoencephalopathy has been found in approximately 10% of the captive cheetah-population of the
United States (MUNSON, 1999b). Clinical signs in affected animals include blindness, disorientation,
ataxia and behavioral changes, although many cheetahs do not have specific neurologic signs.
Leukoencephalopathy affects older cheetahs of both sexes. All animals have belonged to North
American facilities (MUNSON, 1 999a). Histopathologic findings include bilateral degeneration and
necrosis of the cerebral cortical white matter. Characteristic of the disease are reactive astrocytes with
abnormal nuclei (MUNSON et al., 1999). Magnetic resonance imaging is the most reliable method of
diagnosing leukoencephalopathy in suspect cases (DE LAHUNTA, pers. comm., 2003). The correlation
between the extent of white matter lesions seen histologically and clinical signs the animal presents
seems to be small. There is little experience with MRI results in comparison to clinical signs in this
particular disease process (MUNSON, pers. comm., 2003).

Magnetic resonance is accomplished through the response of nuclei with odd protons or neutrons in the
nucleus (especially hydrogen) and a specific magnetic spin resulting from excitation from radio
frequency electromagnetic waves. Unlike computed tomography (CT), MRI results largely reflect the
behavior and position of protons within water molecules in the tissues. It therefore has a greater
sensitivity in subtle soft tissue types than CT (SPAULDING and LOOMIS, 1999). Magnetic resonance
imaging has been used as a diagnostic technique in domestic animals (HUDSON et al., 1995; PODELL
et al.,, 1999), nonhuman primates, birds, reptiles (SPAULDING and LOOMIS, 1999), and marine
mammals (VAN BONN et al.,, 2000). Symmetric degeneration in the cerebral white matter can be
demonstrated antemortem using MRI. Unfortunately, the lesions may not be evident, or the technique
may not be sensitive enough to make an unequivocal diagnosis. The cheetah examined exemplifies the
difficulties of the use of this technique.

The etiology of cheetah leukoencephalopathy remains unknown. Various possibilities are being
researched and remain tentative to date. Vitamin B deficiency and mycotoxins can cause similar lesions
(MUNSON et al. 1999). Helicobacter gastritis has been the only consistent concurrent infection in
affected animals. Autoantibodies incited by Helicobacter could cross react with astrocyte surface
antigens such as proton pumps. The destruction of parietal cells of the stomach by Helicobacter sp.
could result in a decrease in Vitamin Bi2 absorption, leading to a deficiency (MUNSON, 1999b). A
statistically significant association between the disease and a high lifetime number of rabies vaccines
was found during a preliminary epidemiological study. Aluminum in vaccines is known to cause
neurodegenerative disease in domestic cats. The etiology of this disease is under current investigation
(MUNSON and TERIO, 2002). Chronic persistent infections with feline corona virus, canine distemper
virus and JC polyoma virus can cause similar diseases in other species, but no virus could be found in
affected cheetahs (MUNSON et al., 1999). Even though the lesions do not look like those in prion-
induced diseases, several animals have been tested for prions and all were negative (MUNSON, pers.
comm., 2003). Since all cheetahs in captivity in North America have been fed the same commercial diet
based on cull horsemeat and slaughterhouse byproducts, food product contamination by infectious or
mycotic agents is also a possibility for the origin of this disease (DE LAHUNTA, pers. comm., 2003).

The animal’s chronic neurologic signs, apparent occasional blindness, and slow recovery from
anesthesia, associated with severe neurologic signs during recovery, imply it will remain a strong
clinical suspect of leukoencephalopathy. Should the animal in this case be found positive, it would

suggest that the disease may be suspected clinically before magnetic resonance imaging is a
diagnostic option. Other etiologies for the observed clinical signs are possible, but unlikely, since
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spinal cord segments of the MRI, blood values, and radiographs were within normal limits. In
advanced cases, magnetic resonance imaging might be a benign, noninvasive technique that allows
for the antemortem diagnosis of leukoencephalopathy. Future epidemiological studies continue to
depend on maintaining accurate and detailed life-time clinical and management records of each
animal.
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