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Brief Communication 

Neospora caninum Infection in a Litter of Labrador 
Retriever Dogs in Denmark 
Neospora caninum is a recently recognized 
cyst-forming coccidian parasite associated 
with severe encephalomyelitis and myositis in 
dogs of different breeds and ages (Bjerkas et 
al. 1984, Bjerkas & Presthus 1988, Dubey et al. 
1988), but has for many years been misdiag­
nosed as Toxoplasma gondii. In some dogs, 
the main clinical sign has been attributed to 
polyradiculoneuritis (Dubey et al. 1988, Cud­
don et al. 1992). Furthermore, ulcerative der­
matitis (Dubey et al. 1988) and megaoesopha­
gus have been reported (Wolf et al. 1991 ). The 
life cycle of the parasite and mode of infection 
have not been clarified, but transplacental in­
fection seems so far to be the natural route of 
transmission between intermediate hosts 
(Dubey & Lindsay 1989). It has been specu­
lated that the disease in young and adult dogs 
might be due to reactivation of a persistent in­
fection because corticosteroid therapy can ac­
tivate a latent N. caninum infection (Dubey & 
Lindsay 1993). 
Since the infection (neosporosis) was first re­
cognized in Norway (Bjerkas et al. 1984) and a 
similar parasite was identified in USA and 
named Neospora caninum (Dubey et al. 1988), 
the infection has been diagnosed in Scandina­
via, several other European countries, Aus­
tralia, South Africa, and Japan (Dubey & 
Lindsay 1993). The infection is found sporad­
ically, and only limited information on the 
prevalence of the infection is available. Exam­
ination of the prevalence of subclinical infec­
tion in a population of urban dogs in England 
showed that 27 of 163 dogs (16.6%) had anti-

bodies against N. caninum (Trees et al. 1993), 
and in USA, 2.2% were positive out of 229 
dogs examined (Lindsay et al. 1990). Neo­
sporosis has also been described in cattle, 
sheep, horses, and goats (Dubey & Lindsay 
1993). In the present paper, N. caninum infec­
tion in a Labrador Retriever litter diagnosed 
in Denmark in 1993 is described. 
The litter consisted of 8 Labrador Retriever 
dogs. One male dog was, without being exam­
ined by us, euthanised at 12 weeks of age due 
to exercise intolerance, weakness, ataxia, and 
muscle atrophy. Another dog from the bitch's 
litter 2 years earlier had shown similar clinical 
signs. The remaining 7 puppies, 2 males and 5 
females, and the bitch were evaluated clini­
cally and serologically for antibodies to N. 
caninum. At 12 weeks of age, 1 female puppy, 
which had showed exercise intolerance and 
ataxia for about 4 weeks, was admitted to the 
Small Animal Hospital of the Department of 
Clinical Studies, The Royal Veterinary and 
Agricultural University, Copenhagen. It was 
observed for 3 weeks before euthanasia. This 
case is described in detail here. The mother 
and the other 6 puppies were given a physical 
examination, and pelvic radiographs were ob­
tained in 1 of the puppies at an age of 6 
months. The clinical examination of the ad­
mitted dog included neurological examina­
tion, electrocardiography, radiological exam­
ination, biochemical, and haematological 
tests. 
The moth,er and the 6 puppies were examina­
ted by physical, and pelvic radiographs were 
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cord, focal gliosis was present. No lesions of 
the sciatic nerve was observed. Necrosis, vas­
culitis, and infiltration of mononuclear cells, 
including plasma cells and lymphocytes, were 
widespread in all muscles, and groups of par­
asitic organisms resembling tachyzoites of N. 

caninum were regularly found within muscle 
fibres. Immunohistochemically, the identity of 
the parasites as being N. caninum was con­
firmed by staining with specific antiserum 
against N. caninum, whereas no staining was 
obtained with the antiserum against T gondii. 
The finding of antibodies to N. caninum in the 
bitch and all the 7 puppies suggests a transpla­
cental or colostral transmission of the infec­
tion. This view is in accordance with the fact 
that transplacental transmission in dogs also 
can be established experimentally (Dubey & 

Lindsay 1989). 
Based on the results of the physical and neu­
rological examinations, a progressive general­
ized neuromuscular disorder was suspected. 
The differential diagnosis included a congeni­
tal or metabolic myopathy; polymyositis of 
various etiology, viral infection, protozoa! in­
fection (toxoplasmosis and neosporosis), or 
immune-mediated disease; a neuromuscular 
junction disorder, in particular a congenital 
myasthenia gravis syndrome; and a polyneu­
ropathy due to congenital, inflammatory, 
metabolic, or toxic causes. 
The most prominent clinical sign was exercise 
intolerance, electrophysiologically corre­
sponding to the finding of a neuromuscular 
block characterized by a progressive decre­
ment of muscle action potentials evoked by 
repetitive motor nerve stimulation. The elec­
tromyographical finding of spontaneous ac­
tivity with fibrillation and positive sharp wave 
found in some of the muscles is characteristic 
of a neurogenic disorder. The motor nerve 
conduction velocity was, however, within nor­
mal limits for the age (Sims & Redding 1980), 
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which would be expected to be decreased in a 
neurogenic disorder, i.e. polyneuropathy 
(Wolf et al. 1991, Cuddon et al 1992). 
The amplitude of the evoked muscle action 
potential was lower, 1- 4 m V, than expected 
for the age (Sims & Redding 1980). A low 
evoked muscle action potential amplitude is 
especially found in myopathic disorders (Ki­
mura 1983) i.e. a myopathy or a polymyositis. 
A low action potential amplitude is also char­
acteristic of neuromuscular junction disorders 
of presynaptic origin (Oh 1992), which were 
consistent with the finding of a lack of re­
sponse to neostigmine in the repetitive stimu­
lation test. 
The etiological diagnosis was confirmed at the 
post mortem examination by immunohisto­
chemical staining of N. caninum organisms in 
connection with widespread polymyositis and 
encephalomeningomyelitis as described by 
Bjerkas & Presthus (1988) and by Dubey et al 
(1988). The exercise intolerance, the progres­
sive nature of the disease, and the elevated 
creatine kinase in serum is consistent with a 
polymyositis condition with necrosis of mus­
cle fibres. The spontaneous activity can be ex­
plained by the metabolic changes due to ne­
crosis of the fibres. Similarly, the neuro­
muscular block found by repetitive stimula­
tion may be explained by the destruction of 
many muscle fibres and thus being a small re­
serve of muscle fibres available for force gen­
eration. 
The final diagnosis might have been estab­
lished clinically by the examination of muscle 
biopsies. The characteristic feature of poly­
myositis consisting of necrosis of individual fi­
bres together with inflammatory cell infil­
trates is instantly recognizable, but as the 
number of parasites may vary and be missing 
in the individual sample ( Cuddon et al. 1992), 
most cases have been diagnosed post mortem. 
We have for the first time described a case of 
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canine neosporosis in Denmark, and based on 
observations in the present case it can be con­
cluded that clinical, electrophysiological, and 
serological examinations, although suggestive 
of a neuromuscular disorder, should be ac­
complished by immunohistopathological ex­
amination in order to state a final diagnosis of 
neosporosis in dogs. 
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