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SUMMARY  Aim of this study was to serologically investigate the CAV infection in Kars Dogs from Kars region of 
Turkey. In the present study, 57 adult male and 37 female (above 1 year old) Kars Dogs were used. For 
this purpose, samples were collected from Kars Dogs (94) in Kars region of Turkey. None of these dogs 
are vaccinated against CAV types before. Definite health records of the sampled dogs are not obtained, 
so any clinical symptoms is not known. In this study, the seropositivity of CAV was found as 65.95 % 
(62/94). The proportions of seropositive male and female Kars Dogs were 63.15% (36/57) and 
70.27% (26/37), respectively. The infection was studied for the first time in Kars Dogs of Turkey.  
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 Kars Çoban Köpeklerinde Canine Adenovirus (CAV) Enfeksiyonunun 
Seroprevalansı 

ÖZET Bu çalışmada, Kars yöresinde sahipli Kars Çoban Köpeklerinde canine adenovirus enfeksiyonunun 
seroprevalansı araştırıldı. Bu amaçla daha önce CAV’un herhangi bir serotipine karşı aşılanmamış 57 
adet erkek ve 37 adet dişi olmak üzere toplam 94 adet (1 yaşından büyük) Kars Çoban Köpeği 
örneklendi. Araştırmada örneklenen populasyonda  CAV enfeksiyonunun seroprevalansı %65.95 
(62/94) olarak tespit edildi. Seropozitiflik oranlarının cinsiyete göre dağılımı ise erkekler ve dişilerde 
sırası ile %63.15(36/57), %70.27 (26/37) bulundu. Bu çalışma Kars Çoban Köpeklerinde CAV 
enfeksiyonu ile ilgili yapılan ilk araştırmadır.  

Anahtar Kelimeler Canine adenovirus, Kars Çoban Köpeği, Seroprevalans 

 
INTRODUCTION 

The two diseases caused by canine adenoviruses (CAV) are 
the most important adenovirus infections of animals 
worldwide. Infections canine hepatitis, caused by CAV type 
1, dogs younger than one year of age are the most often 
affected (Carter et al. 2005) also an important pathogen of 
foxes, wolves (Stephenson et al. 1982), coyotes (Cypher et 
al. 1998), skunks and bears (Dunbar et al. 1998). Other 
carnivores may be latent carrier of the virus. The disease 
occurs world widely, but is uncommon where vaccination 
is practiced (Carter et al. 2005). In fact, CAV type 1 was 
recognized as a specific viral disease of dogs by Rubarth in 
1947. In dogs, the virus may also cause respiratory or 
ocular disease, encephalopathy, chronic hepatitis and 
interstitial nephritis. CAV type 2 causes respiratory 
disease with tonsillitis, pharyngitis, tracheitis, bronchitis 
and bronchopneumonia (Murphy et al. 1999). Although 
there was antigenic relatedness and cross-protective 
immunity between two types (Emery et al. 1978), 
restriction endonuclease analysis shown that they are 
genetically different viruses (Assaf et al. 1983). The main 
transmission routes of the diseases are oro-nasal exposure 
to contaminated saliva, urine and feces (Cabasso 1981). 
Recovered dogs may shed virus in their urine for up to 6 
months (Murphy et al. 1999).  

Clinical period of CAV type 1 lasts up to one week in 

normal conditions, rarely some dogs can develop chronic 
hepatitis, this situation is generally seen in the presence of 
concurrent infections. The incubation period is 4 to 7 days 
(Green 1990). Clinical signs include depression, fever, 
vomiting, diarrhea, and nasal and ocular discharges, 
rhinitis, ataxia, anorexia, tonsillitis, abdominal pain, blood 
in feces, acute/chronic hepatitis and interstitial nephritis. 
Encephalitis is not an often event but deaths can occur in 
very short time with lethargy, ataxia, blindness and 
vomiting findings. Because of a tendency to bleed, 
hematomas may be seen in the mouth (Carter et al. 2005; 
Caudell et al. 2005). Recovered dogs may develop a 
transient corneal opacity ("blue eye") as a result of local 
immune complex deposition. Recovery from infectious 
canine hepatitis (ICH) results in lifelong immunity (Carter 
et al. 2005; Carmichael 1965; Wright 1976). 

CAV type 2 causes an infection of the respiratory tract that 
is usually unapparent or mild. It has been implicated as 
one of the causes, not the most important, of the common 
widespread disease kennel cough or infectious canine 
laryngotracheitis, which is associated with kennels and 
animal hospitals. The etiology of kennel cough is complex. 
Canine parainfluenza 2 and Bordetella bronchiseptica seem 
to also play major roles (Carter et al. 2005). 

CAV resembles several other viral infections of dogs, so 
that a definitive diagnosis requires laboratory 
confirmation. Several methods such as enzyme linked 
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immunosorbent assay (ELISA) (Robinson et al. 2005), 
polymerase chain reaction (PCR), virus isolation (Kerstin 
et al. 2004), electron microscopy (Castleman 1985), 
haemagglutination inhibition (HAI), serum neutralization 
(SN) (Mouzin et al. 2004) and complement-fixation 
(Ditchfield et al. 1962) can be used to diagnose the CAV 
infection. Indirect ELISA is also one of the most sensitive, 
reliable and fast method (Noon et al. 1979).  

Aim of the present study is to investigate the CAV infection 
serologically in Kars Dogs in Kars region of Turkey.  

MATERIAL and METHODS 

Serum Samples 

In the present study, a total of 94 unvaccinated Kars Dogs 
above 1 year old (57 adult male and 37 female) were 
examined from several different villages Kars region of 
Turkey were owned by farmers. None of the dogs were 
vaccinated against these viruses, so secondary 
immunisation is not concerned in this study. Definite 
health records of the sampled dogs were not obtained so 
animals history of diseases was not available showed 
clinical symptoms or not.  

Blood samples were centrifuged in the laboratory at 3000 
rpm for 15 min and separating serum samples were 
collected  and kept in freezer (-20oC) until to use. 

Enzyme Linked Immunosorbent Assay (ELISA) 

For detection of CAV antibodies, a commercial indirect 
ELISA (European Veterinary Laboratory-Netherlands) was 
used. Test was performed according to the manufacturer’s 
directions. The results were evaluated by reading of plates 
at 450 nm on a spectrophotometer at the final step. 

Statistical Analysis 

Chi-square (χ2) method was used to compare the 
proportion of positivity to CAV infection between male and 
female (SPSS 1999). Significant level was set at P<0.05. 

RESULTS and DISCUSSION 

The proportion of dogs having antibodies to CAV was 
65.95% (62/94). The proportions of seropositive male and 
female Kars Dogs were 63.15% (36/57) and 70.27% 
(26/37) respectively. This difference was not statistically 
significant (χ2=0.24, P=0.6). 

This study investigated the presence of CAV serologically 
in Kars Dog breed in Kars region, where the main income 
is animal husbandry and rearing, therefore majority 
farmer has a shepherd dog.  

Kars Dogs are bred in the Northeast part of Turkey, 
especially in the Kars region. This region of Turkey 
neighbors other Caucasian countries. Kars Dogs are 
characteristically similar to the Caucasian Ovcharka, 
present in Georgia, Armenia, Azerbaijan and Iran 
(Kırmızıbayrak 2004). Kars Dogs are specific Turkish 
livestock-guarding breed gathered under the general 
rubric of Turkish shepherd dogs (Kırmızıbayrak 2004; 
Nelson 1996).  

These animals have mostly been used for shepherd dogs in 
small-medium scale private goat and sheep breeding 
enterprises, so number of the dogs per farm was among 1 
to 6.  

The Kars regions of Turkey has a large Kars Dog 
population and this dogs are used for livestock-guarding 
and property protection so, these dogs are very important 

in the live of human in the region and investigation and 
control such diseases are important.  

Canine Adenoviruses infection is widespread infections in 
whole world, seropositivity proportion ranged from 30% 
to 82% in the dogs (Bohm et al. 2004; Sasaki et al. 1956; 
Rubarth 1947). Okuyan (1975) was the first reported ICH 
in dogs in 1975 in Turkey.  

In this study, total of 62 out of 94 (65.95 %) Kars Dogs by 
ELISA were found to be positive for CAV infections. The 
proportions of seropositive male and female Kars Dogs 
were 63.15% (36/57) and 70.27% (26/37) respectively. 
This was not significantly different.  

The ELISA was known as efficient test to detect the 
immune response of dogs to canine adenoviruses. 
However, the kit used for antibody detection in this study 
can not discriminate the CAV type 1 and 2. The obtained 
values include the both type, so it is not possible to 
indicate type differences. The determined proportions are 
very high in this study. The figure obtained here is 
comparable to previously reported proportion in dogs in 
Turkey. We know that both infections, especially CAV type 
2 can be silent in adult dogs. Therefore, vaccination 
including both types should be practiced in order to 
control and the disease. 

In conclusion, CAV infections were found to be very 
prevalent in Kars Dogs (65.95 %) and the infection was 
studied for the first time from Kars region of Turkey in 
Kars Dogs.  

REFERENCES 

Assaf R, Marsolais G, Yelle J, Hamelin J (1983). Unambiguous 
typing of canine adenovirus isolates by deoxyribonucleic acid 
restriction-endonuclease analysis. Can J Comp Med, 47, 460-
463.  

Bohm M, Thompson H, Weir A, Hasted AM, Maxwell NS, 
Herrtage ME (2004). Serum antibody titres to canine 
parvovirus, adenovirus and distemper virus in dogs in the UK 
which had not been vaccinated for at least three years. Vet 
Rec, 154, 457-463. 

Cabasso VJ (1981). İnfectious canine hepatitis. In: Infectious 
diseases of Wild Mammas, Davis JW (Ed), 2nd ed, 181-195, 
Iowa State University Press Ames, Iowa. 

Carmichael LE (1965). The pathogenesis of ocular lesions of 
infectious canine hepatitis. II. Experimental ocular 
hypersensitivity produced by the virus. Vet Pathol, 2, 344-359. 

Carter GR, Wise DJ, Flores EF (Ed.) (2005). Adenoviridae. İn:A 
Concise Review of Veterinary Virology, International 
Veterinary Information Service, Ithaca NY (www.ivis.org), 
Last updated: 9-Jun 2005. 

Castleman WL (1985). Bronchiolitis Obliterans and Pneumonia 
Induced in Young Dogs by Experimental Adenovirus Infection. 
Adenoviral Induced Bronchiolitis, 119 (3), 495-503. 

Caudell D, Confer AW, Fulton RW, Berry A, Saliki JT, Fent GM, 
Ritchey JW (2005). Diagnosis of infectious canine hepatitis 
virus (CAV-1) infection in puppies with encephalopathy. J Vet 
Diagn Invest, 17, 58-61. 

Cypher BL, Scrivner JH, Hammer KL, O’farrell TP (1998). Viral 
antibodies in coyotes from California. J Wildl Dis, 34 (2), 259-
264. 

Ditchfield J, Macpherson LW, Audrey Z (1962). Association of a 
canine adenovirus (Toronto a 26/61) with an outbreak of 
laryngotracheitis ("kennel cough") (a preliminary report). Can 
Vet J, 3 (8), 238-247.  

Dunbar MR, Cunningham MW, Roof JC (1998). Seroprevalence 
of selected disease agents from free-ranging black bears in 
Florida. J Wildl Dis, 34 (3), 612-619. 



[Seroprevalence of Canine Adenovirus]  YYU Vet Fak Derg 

 39 

Emery JB, House JA, Brown WR (1978). Cross-protective 
immunity to canine adenovirus type-2 by canine adenovirus 
type-1 vaccination. Am J Vet Res, 39, 1778-1783. 

Green C (1990). Infectious canine hepatitis. In: Infectious 
diseases of dog and cat. Green CE (Ed), 242-251, Saunders 
WB, Philadelphia.  

Kerstin E, Edward JD, Harriet WB, Joe B (2004). Longitudinal 
study of viruses associated with canine infectious respiratory 
disease. J Clin Microbiol, 42, 4524-4529. 

Kırmızıbayrak T (2004). Some Morphological Characteristics of 
Kars Dogs. Turk J Vet Anim Sci, 28, 351-353. 

Mouzin DE, Lorenzen MJ, Haworth JD, King VL (2004). 
Duration of serologic response to five viral antigens in dogs. J 
Am Vet Med Assoc, 224 (1), 55-60. 

Murphy FA, Gibbs EPJ, Horzinek MC, Studdert MJ (1999). 
Adenoviridae. Veterinary Virology. The third edition, 327-332, 
Academic Press, USA. 

Nelson DD (1996). A general classification of the native dogs of 
Turkey. International Symposium on Turkish Shepherd Dogs, 
October-1996, Konya. 

Noon KF, Rogul M, Binn LN, Keefe TJ, Marchwicki RH, Thomas 
R, De Cicco BT (1979). An enzyme-linked immunosorbent 
assay for the detection of canine antibodies to canine 
adenoviruses. Lab Anim Sci, 29, 603-609. 

Okuyan M (1975). High incidence of infectious canine hepatitis 
antibodies in the Turkish population and its relation to Au 
antigen. Mikrobiyol Bul, 9 (2), 101-112. 

Robinson AJ, Crerar SK, Waight Sharma N, Muller WJ, Bradley 
MP (2005). Prevalence of serum antibodies to canine 
adenovirus and canine herpesvirus in the European red fox 
(Vulpes vulpes) in Australia. Aust Vet J, 83 (6), 356-361. 

Rubarth S (1947). An acute virus disease with liver lesions in 
dogs (hepatitis contagiosa canis): a pathologico-anatomical 
and etiological investigation. Acta Pathol Microbiol Scand 
Suppl, 69, 1-207. 

Sasaki N, Nakai M, Iwamoto I, Konishi S, Ikegami T (1956). 
Studies on infectious hepatitis of dogs. II. The distribution of 
the disease in Japan, and its immunisation. Jpn J Vet Sci, 18, 
113-118. 

SPSS for Windows (1999), Version 10.0, SPSS Copyright Ins.  

Stephenson RO, Ritter DG, Nielsen CA (1982). Serologic survey 
for canine distemper and infectious hepatitis in wolves in 
Alaska. J Wild Dis, 18, 419-424. 

Wright NG (1976). Canine Adenovirus: its role in renal and 
ocular disease. J Small Anim Pract, 17, 25-33. 

 

 

 

 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Mouzin+DE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Lorenzen+MJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Haworth+JD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22King+VL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22King+VL%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'J%20Am%20Vet%20Med%20Assoc.');
javascript:AL_get(this,%20'jour',%20'J%20Am%20Vet%20Med%20Assoc.');
javascript:AL_get(this,%20'jour',%20'J%20Am%20Vet%20Med%20Assoc.');

