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SHORT COMMUNICATION

ABSTRACT

A case of multifocal distemper encephalomyelitisin amature dog is described. In the presented case the ante
mortemclinical diagnosisof caninedistemper virus (CDV) infection could not beideally performed dueto the
absence of typical signs of distemper, such as myoclonus and systemic signs accompanying the nervous
signs. The definitive diagnosis of distemper encephalomyelitiswas only carried out at post mortem through
virusisolationin cell culturefrom fresh central nervous system (CNS) fragmentsand CDV nucleoprotein gene

detectioninthe CNSby RT-PCR.
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Caninedistemper encephalomyéitisinimmature dogsisthe
most common form of canine distemper virus (CDV) infection.
In mature dogs, CDV may produce an unusual type of
encephalomyelitis that is known as Multifocal Distemper
Encephalomyelitisin Mature Dogs (MDEMD). Theincidence
of MDEMD isrelatively low (Shell, 1990; Braund, 1994; Braund,
2001).

Although distemper isacommoninfectious diseasein South
America, in the opinion of the authorsthere arelittle scientific
reports about MDEMD in Brazil. This article describes the
virological results, clinical and neurological presentation, and
pathological findings of aMDEMD case.

A three-year-old mixed breed non-ambulatory female dog
was presented to the Veterinary Teaching Hospital with a 1-
week history of progressive walking difficulty related by the
owner. The physical examination suggested amild dehydratation
and no abnormalities other than neurological deficits were
observed. A complete neurol ogical examination was performed.
Spastic tetraparesis; cranial nerve deficits, such as spontaneous
rotatory nystagmus and positional ventrolateral strabismus of
the right eye, seen when the head was dorsally extended; and

head ataxia, such as intentional tremor of the head, were
observed. The nystagmus changed direction with different
positions of the head. The neurological findings suggested
that the neuroanatomical location of the lesions were in the
brainstem and cerebellum.

The dog was admitted to the hospital and intravenous (1V)
fluid therapy was started with amaintenance crystalloid solution
(sodium chloride 0.9%, 50 ml/kg/day). Theanimal remained at
theteaching hospital for six days, receiving fluid therapy and a
wide spectrum antibiotic (cefalotin, 22 mg/kg IV g 8h). Asthe
dog did not recover and the neurological condition was not
improving, the owner elicited euthanasia. Throughout the
admission period, no evidence of respiratory, gastrointestinal,
and ocular signs was observed; myoclonus was also absent.

Initial diagnostic tests included a complete blood count
(CBC), cerebrospinal fluid (CSF) evaluation, and CSF culture
for bacteria (5% blood agar) and fungi (Sabouraud’s dextrose
agar) by routine methods. Abnormal resultsof the CBCincluded
amild lymphopenia (846 lymphocytes/ml, reference range 1000/
ml to 4800/1). Abnormal resultson the CSF evaluation included
amild lymphocytic pleocytosis[10 whiteblood cells (WBC)/ml,
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with 2% of neutrophilsand 98% of lymphocytes; referencerange
0-5 WBC/ml]. The CSF culture was negative for bacterial and
fungal organisms. A second CBC was performed four days after
hospital admission and severelymphopenia (348 lymphocytes/
ml) was detected.

Body fluids (urine, serum and CSF collected ante mortem)
and suspension (10% weight/volume, in phosphate-buffered
saline, pH 7.2) of fresh CNSfragments (brainstem and cerebellum
collected at necropsy), were submitted to RT-PCR carried out
as previously described (Amude et al., 2006a). The RT-PCR
assay was performed as soon as the clinical samples were
collected. The set of the oligonucl ectides primerswere designed
toamplify anamplicon of 287 bp length of the CDV nucleoprotein
gene (Frisk et al., 1999). All reactions were performed using
clinical samplesfrom adog with aneurological disease caused
by Cryptococcus neoformans as negative control. CDV
Rockborn straininfected MDCK (Madin Darby caninekidney)
cells were used as positive control. The identities of the RT-
PCR products were confirmed by RFLP (restriction fragment
length polymorphism) with Hinf | enzyme (Invitrogen™ Life
Technologies, USA) digestion, and by nucleotide sequencing
of the RT-PCR products. Brainstem and cerebellum fragments
were also submitted to routine histopathological evaluation.
TheCDV isolation attempting, from fresh CNSfragments, was
carried out by blind passagesevery 5daysin MDCK cell culture
inroller system.

The RT-PCR resultsfrom body fluidswere negative, however
thistechnique amplified a287 bp size amplicon that was cleaved
by Hinf | asexpected to the CDV, and yielded fragments of 227
and 60 bp size, when brainstem and cerebellum were used as
clinical specimens(Fig. 1). In addition, the RT-PCR amplicons
from cerebrum were purified using GFX PCR DNA and Band
Purification (GE Healthcare) and sequenced in MegaBA CE 1000/
Automated 96Capillary DNA Sequencer (GE Healthcare).
Sequencing was performed using the anti-sense primer. The
quality of the sequence obtained was analyzed with Phred/
Phrap/Consed Analyses Program (http://www.phrap.org) and
the sequence identity was checked against sequences
deposited in the GenBank using the BLAST software (http://
www.ncbi.nlm.nih.gov/BLAST), confirming that the 287 bp
ampliconswere CDV specific.

TheCDV isolation was successfully achievedinMDCK cdlls
culture at the third passage, and it was assured by observation
of CDV cytopatic effect (CPE) (Fig. 2), and through the CDV
RNA detection by RT-PCR intheinfected MDCK cell culture at
the same passage. A negative RT-PCR inanon-inocul ated control
cell assured that the cell lineused was CDV free.

Gross abnormalities were not observed at necropsy.
Histological examinations of CNS revealed an infiltrate of
perivascular mononuclear cells, mononuclear cells diffusely
distributed throughout the nervous parenchyma, glial reaction,
areas of malacia, and multifocal vacuoles in the white matter

Canine Distemper virusin dog

Figure 1. Agarose gel electrophoresis with ethidium bromide
of RT-PCR products and yours RFLP with Hinf | restriction
endonuclease. Lane 1: molecular weight marker (123bp ladder);
Lane2: negative control of the RNA extraction (utrapure sterile
water); Lane 3: negative control of the reaction (brai nstream of
a dog with neurocriptococose); Lanes 4, 6 and 8: RT-PCR
products of cerebellum (4), brainstem (6), and CDV isolated in
MDCK cell culture; Lanes5, 7 and 9: RFLP of the respectives
RT-PCR products; Lane 10: RT-PCR of theMDCK cell control.
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Figure2.CDV isolatedinMDCK cell culture. A) CDV cytophatic

effect five daysafter inoculation. B) Cell control (non-infected
MDCK cell culture) with the same age of infected cells.

(demyélinization), consistent of CDV chronic encephalomyelitis
(Gebaraet al., 2004a).

The histopathological findings, RT-PCR results, and
nucleotide sequence analysis, associated withthe CDV isolation
in cell culture, suggest that CDV was the etiological agent of
themultifocal neurological disturb in this mature dog.

Several different etiologies, such as degenerative,
inflammatory, idiopathic, or infectious, may be presented with
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similar neurological signs, confusing the clinical diagnosis of
nervous diseases. Systemic disturbs such as gastrointestinal
and respiratory signs, and myoclonus, common and characteristic
signs of CDV infection (Koutinas et al., 2002), were absent in
this case. In these cases the clinical diagnosis of distemper
encephalomyelitis is difficult and CDV infection may be a
diagnostic challenge for the veterinarian (Tipold et al., 1992).
The mild lymphocytic pleocytosis observed in CSF evaluation
might suggest viral encephalomyelitis. Nevertheless this CSF
finding isnot specific to diagnose CDV encephalomyelitis, and
may also be observed in other inflammatory CNS diseases
(Chrisman, 1992; Amude et al., 2006b), such as granulomatous
meningoencephalitis, and breed-specific idiopathic necrotising
encephalitis.

The RT-PCR has been used in different clinical samples
[organsfragments and body fluids (urine, whole blood, serum,
CSF)] asauseful, fast, sensitive, and specific method to diagnose
CDV infectionin dogs (Frisk et al., 1999; Gebaraet al., 2004b;
Saito et al., 2006; Amudeet al., 2006a). Unfortunately, wewere
unable to diagnose CDV ante mortem by RT-PCR in the
presented case; since it was not possible to detect the virusin
three different body fluids (urine, serum, and CSF). Technical
fallureswereruled out, since the reactionswere performed with
negative and positive controls. Besides this, the set of primers
used are highly sensitive and specific (Frisk et al., 1999).
Exceptionally, in caseswithout systemic disease, the virus may
be cleared from the extra-neural tissues, by the immune
responses. Somefindings have suggesting that in chronic cases,
due to wild-type CDV strain pathogenesis on the nervous
tissues, the virus may be not detected in the extracellular space
(Muller et al., 1995). These considerations could justify our RT-
PCR negative results on body fluids.

Although systemic signs and myoclonus are frequent with
CDV infection, multifocal neurological diseasein mature dogs
without these typical distemper findings may be a presentation
of CDV infection, suchas MDEMD. In such cases, the clinical
diagnosis of CDV infection may be difficult, and CDV may be
not detected by RT-PCR from body fluids. For the definitive
post mortem diagnosis of MDEMD, specific virological
techniques, such asvirusisolationin cell cultures, RT-PCR assay
in CNS fragments and sequence analysis, may be necessary.
CDV isolationin cell culturesisnot aroutine technique for the
virological diagnose of distemper, however itisuseful to obtain
wild-typeCDV strainfor microbiological, molecular and antigenic
studies.
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RESUMO

I solamento e car acterizagéo molecular do virusda
cinomose canina por RT-PCR apartir deum céo
adulto com encefalomielite multifocal

Descreve-se um caso de encefalomielite multifocal pela
cinomose em um cdo adulto. No caso apresentado o diagndstico
clinico dainfeccéo pelo virus da cinomose canina (CDV) n&o
pode ser adequadamente realizado devido aausénciade sinais
tipi cos daenfermidade, taiscomo miocloniaesinaissistémicos.
O diagndsti co definitivo somentefoi possivel post mortempelo
isolamento do CDV em cultivo celular a partir dos fragmentos
frescos do sistema nervoso central (SNC) e pela deteccdo do
gene da nucleoproteina do CDV em fragmentos do SNC por
meio daRT-PCR.

Palavr as-chave: cdo, virus dacinomose canina, encefalomielite,
RT-PCR
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