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Canine distemper virus (CDV) is a highly con-
tagious pathogen which may cause lethal systemic 
disease in dogs and other carnivores throughout the 
world1. Affected dogs usually present gastrointestinal 
and respiratory clinical signs, the central nervous sys-
tem (CNS) is frequently affected and the dogs could 
develop depression, muscular spasms and pelvic 
limbs paralysis, and progressive loss of weight2,3,4,5. 

The aim of this study was to detect the CDV nu-
cleoprotein (NP) gene in dogs presenting clinical 
signs of the disease in different clinical stages. Reverse 
Transcription-PCR (RT-PCR) and Nested-PCR were 
performed for a rapid NP gene detection in biologic 
samples such as peripheral blood mononuclear cells 
(PBMCs), urine, and saliva.

Samples were obtained from 100 dogs (37 female 
and 63 male) clinically suspected of CDV infection. 
The dogs showed leucopenia, as well as respiratory, 
gastrointestinal, and central nervous system impli-
cations.
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Abstract

Canine distemper virus (CDV) is a pathogen which affects dogs and causes severe disease leading to death. Dogs 
infected with CDV can be diagnosed by RNA detection by Nested PCR technique. The following study proposed to 
evaluate CDV RNA in blood, urine and saliva samples. The Nested-PCR technique was able to detect CDV RNA in 
different types of biologic samples. The higher number of positive results was obtained in urine samples.
Keywords: Distemper. Nested-PCR. CDV.

Resumo

O vírus da cinomose canina (CDV) é um patógeno que afeta cães, causando doença grave e que pode levar a morte. Os 
cães infectados pelo CDV podem ser diagnosticados pela detecção do RNA utilizando-se a técnica de Nested-PCR. O 
presente estudo teve como objetivo avaliar o RNA do CDV no sangue, urina e saliva em cães com diagnóstico clínico de 
cinomose. A técnica de Nested-PCR foi capaz de detectar o RNA em diferentes tipos de amostras biológicas. Obteve-se 
um maior número de resultados positivos em amostras de urina. 
Palavras-chave: Cinomose. Nested-PCR. CDV.
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All dogs involved in the study were not vaccinated 
for distemper and had typical clinical sings regard-
ing to sub acute and chronic development of the dis-
ease. The dogs were assisted at the Veterinary Teach-
ing Hospital of the School of Veterinary Medicine, 
Universidade de São Paulo. Their ages ranged from 
2 months to 16 years. Fifty-four dogs were mongrel 
while 46 were classified as specific breeds. 

In order to detect the CDV nucleoprotein in differ-
ent biological samples, PBMCs were obtained by dif-
ferentials of gradient centrifugation for RNA extrac-
tion. Urine samples were centrifuged and sediments 
were stored with trizol (InvitrogenTM Life Technol-
ogy, USA) as well as saliva samples were stored with 
trizol for RNA extraction. 

The RT-PCR technique was performed accord-
ing to Shimizu, Shimizu and Burns6  To detect the 
NP gene by both RT-PCR and the Nested-PCR 
methods, two sets of primers were designed based 
on the sequence of Onderstpoort strain, Gen-
Bank accession number (AF014953). Sequences of 
primers used in PCR and Nested-PCR were: prim-
ers (outer) RMBV1 5’-TAAGCTGGGTCAAAG-
TAAGATCG-3’ (1167 to 1189) and RMBV3 
5’-GAATTGCTGAAATGATTTGTGAT-3’ (853 
to 875); primers (inner) RMBV2 5’-TTGGCATT-
GAAACTATGTATCC-3’ (930 to 952) and RMBV32 
5’-CGAAACCCAACCCTCCCATG-3’ (1145 to 
1164). The expected product was 336 and 234-base 
pair (bp), respectively.

According to the NP gene Nested-PCR standard-
ization, one product with 336bp and one product 
with 234bp  were obtained. The Onderstpoort vac-
cine strain was used, as a positive control. 

Sixty-one infected dogs (61%) had at least one 
sample (PBMCs, urine and/or saliva) detected by 
Nested-PCR.  Thirty-eight PBMC samples and 44 
urine samples were detected as positive, while only 
12 saliva samples were positive by Nested-PCR. 
However, the single-step RT-PCR technique could 

only detect 6% as positive (urine sample = 4; PBMC 
sample = 1; saliva sample = 1). Therefore, the re-
sults obtained by those two methods were different 
(Fisher’s Exact Test p < 0.005) in urine (sensitivity = 
8.3%; specificity = 36.7%; positive predictive value 
= 4%; negative predictive value = 56%; likelihood 
ratio = 0.132), PBMC (sensitivity = 2.5%; specific-
ity = 38.5%; positive predictive value = 1%; negative 
predictive value = 62%; likelihood ratio = 0.042) and 
saliva (sensitivity = 7.7%; specificity = 47%; positive 
predictive value = 1%; negative predictive value = 
88%; likelihood ratio = 0.145) samples. 

Thus, this study showed that Nested-PCR method 
was more effective to detect NP gene compared to 
RT-PCR; in urine samples, the detection of NP gene 
had higher frequency of positivity (44%), followed 
by PBMCs (38%) and saliva (12%). In other biologi-
cal samples, CDV NP gene could also be detected as 
it was observed by Elia et al.7 in swabs using the RT-
PCR test. In agreement with the findings of the pres-
ent study, Gebara et al.8 demonstrated that regard-
less of the clinical stage of the illness, urine samples 
was more adequate for the detection of CDV, how-
ever the method used was RT-PCR. Similar results 
were also observed by Saito et al.9 in the pre-mortem 
diagnosis of distemper in dogs. Although RT-PCR 
method has been applied successfully to the diagno-
sis of CDV7, in the present study, Nested-PCR tech-
nique showed more effectiveness for the diagnosis of 
CDV infection10. 

In summary, comparing RT-PRC and Nested-PCR 
methods for the identification of NP mRNA of CDV, 
Nested-PCR was successfully achieved through the 
use of primer sets designed specifically for this test 
in the diagnosis of infection for the pre-mortem di-
agnosis, in sub-acute or chronic clinical presenta-
tions of the disease, in different biological samples 
(urine and PBMC, mainly), and then further studies 
should be conducted in order to contribute for CDV 
methods of diagnosis. 
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