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ABSTRACT 

The present study was planned to investigate about canine 

adenovirus1 (CAV1) by used sandwich ELISA in puppies and adults 

dogs, in addition to observed the clinical signs in infected dogs.  

The current study conducted on 141 dogs, which included two groups 

according to age (adults and puppies), the first group adult group (64 

dogs) unvaccinated dogs both sexs of different breeds and show the 

clinical signs of canine infectious hepatitis, in addition to (20 dogs ) 

apparent clinically heathy as a control group. The second group (27 

puppies) both sex, 1- 3 months of age were suffering from the clinical 

signs of canine infectious hepatitis, beside (20 puppies) unvaccinated 

were apparent clinically healthy consider as control group.  The study 

conducted between September 2020 to April 2021 in Basrha province. 

The results of ELSIA in the dogs with a clinical symptoms of canine 

infectious hepatitis (adults and puppies) show (20/27) of puppies were 

positive to antibodies against CAV while (36/64) in adult dogs (male 

and females) were positive for antibodies against CAV. In total the 

prevalence of CAV antibodies in puppies (74.4 %) were higher than 

adult dogs (56.25). 

In total 56 / 91 (61.5%) the sample were positive to antibodies against 

CAV in adult, puppies and both sex. The infected dogs show varies 

clinical signs, the clinical signs were sever in puppies than adults 

dogs. 
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1.1 Introduction  

Infectious canine hepatitis (ICH) caused by Canine adenovirus type 1 (CAV1), The disease 

is typically found in puppies between the ages of eight weeks and a year, although adult dogs 

without vaccinations have also been reported to contract it(Vos et al. 2004; Watts and Benson 

2016). In addition to dogs, other animals affected by this disease include wolves, ferrets, otters, 

foxes, coyotes, raccoons, pinnipeds, and bears(Gür and Acar 2009; Yoon et al. 2010; Chander et 

al. 2021). Virus susceptibility is not present in tame sacs(Ford 2012; Sykes 2013; Suderman et al. 

2021). 

The virus caused many clinical signs such fever, tachypnea, tachycardia,  anorexia, 

congestion of mucous membrane, lethargy, conjunctivitis, inappetence, weakness, polydipsia, 

vomiting, hematemesis, diarrhea, cough, tonsillitis, tachypnea, and icterus of mucous membrane, 

diarrhea may contain frank blood or melen, nervous signs and death. 

Adenoviruses (Ads) are non-enveloped DNA viruses having icosahedral 

symmetry(Robinson and Echavarria 2011; Ginsberg 2013). There are at least 47 recognized Ad 

serotypes, many of which are linked to gastrointestinal, ophthalmic, or respiratory 

diseases(Echavarría 2009; Usman and Suarez 2022). The Adenoviridae family was established 

and adenoviruses were divided into genera during the 1975 International Committee on Taxonomy 

of Viruses (ICTV) conference(Smith et al. 2010; Lynch, Fishbein, and Echavarria 2011; Rhee and 

Barouch 2015). Classification There are now five genera in the Adenoviridae family: 

Mastadenovirus, Aviadenovirus, Atadenovirus, Siadenovirus, Ichtadenovirus, Testadenovirus, the 

sixth genus. 

In Basra_ Iraq we have little information and studies about the diseases therefore this study 

design for investigated about canine adino virus in puppies and Adult dogs in Basra province, in 

addition to study the clinical signs on infected dogs. 

2. Materials and Methods 

 

2.1 Animals and design of the study:  

The current study conducted on 141 dogs, which included two groups according to age 

(adults and puppies), the first group adult group (64 dogs) unvaccinated dogs both sexs of different 

breeds and show the clinical signs of canine infectious hepatitis, in addition to (20 dogs ) apparent 

clinically heathy as a control group.  

The second group (27 puppies) both sex, 1- 3 months of age were suffering from the clinical 

signs of canine infectious hepatitis, beside (20 puppies) unvaccinated were apparent clinically 

healthy consider as control group.  The study conducted between September 2020 to April 2021 

in Basrha province. 

 

2.2 Clinical sings:  

Standard clinical cards were used for data collection, including, history of diseased animals, 

symptoms and the routine standard clinical investigation.   

 

2.3 Blood Samples: 

Blood was collected aseptically from the cephalic vein by 5 ml disposable syringe, Blood 

samples that were taken into normal tubes were centrifuged at 2000 rpm/15 min. The serums 
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obtained were kept in a deep freezer under −20°C. Serum samples were inactivated for 30 min at 

56°C before being used for ELISA test. 

 

2.4 ELISA (Enzyme-Linked Immunosorbent Assay) 

Canine Adenovirus antibody (ADV-Ab) sandwich ELISA kit (Sunlong Biotech Co., 

Ltd/china) was used for detecting CAV antibodies in dogs. The test was performed as per the 

manufacturer’s instructions. The plates were then read on an automatic plate reader at 450 nm.  

 

2.5 Statistical Analysis  

A one-way analyses of variance (infected dogs x control), a Tukey’s post hoc test for 

pairwise comparisons to compare the responses between control and samples was used (SYSTAT 

for Windows version 11.00). All of the results are displayed as the mean ± SEM, and the data were 

considered significant when p ≤ 0.05.  

 

3. Results  

The results of ELSIA in the dogs with a clinical symptoms of canine infectious hepatitis 

(adults and puppies) show (20/27) of puppies were positive to antibodies against CAV while 

(36/64) in adult dogs (male and females) were positive for antibodies against CAV. In total the 

prevalence of CAV antibodies in puppies (74.4 %) were higher than adult dogs (56.25). 

In total 56 / 91 (61.5%) the sample were positive to antibodies against CAV in adult, puppies 

and both sex (table 1). 

 

Table (1) the result of CAV antibody according to the age  

         Result 

 

Age    

Positive  

N & % 

Negative  

N & % 

 Total  

N & % 

Puppies  20 (74.4%)  7 (26.6%) 27 (100%) 

Adult  36 (56.25 %)  28 (53.75%) 64 (100%) 

Total  56 (61.5 %) 35 (38.5 %) 91 (100%) 

 

In addition to the results of ELISA test in adult dogs according to the gender show the percent 

of samples were positive to antibodies against CAV in male 25/38 (65.78  %) higher than female 

11/26 (42.3%) (table 2). 

 

Table (2) the result of CAV antibody according to the gender   

         Result 

Gender     

Positive  

N & % 

Negative  

N & % 

 Total  

N & % 

Male   25 (65.78%)  13 (34.22%) 38 (100%) 

Female  11 (42.3 %)  15 (57.7%) 26 (100%) 

Total  36 (56.25 %)  28 (53.75%) 64 (100%) 

The results of the clinical signs which observed in adult infected dogs with CV1 include 

Anorexia, congestion of mucous membrane, lethargy, conjunctivitis, inappetence, weakness, 
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polydipsia, vomiting, hematemesis, diarrhea, cough, tonsillitis, tachypnea, and icterus of mucous 

membrane, diarrhea may contain frank blood or melena, ecchymotic and petechial hemorrhages, 

hematuria, Abdominal palpation reveal abdominal pain, hepatomegaly or splenomegaly, some 

neurologic signs such as circling, head pressing, ataxia, seizures, nystagmus and apparent 

blindness (table 3). 

Coagulopathies may be manifested as cutaneous or mucosal petechial hemorrhages; gingival 

hemorrhages; epistaxis; or prolonged bleeding from venipuncture sites. Ocular complications 

occur in at least 20% of affected dogs. Unilateral or, less commonly, bilateral corneal edema may 

be observed, which initially develops at the limbus and is occasionally associated with 

blepharospasm, photophobia, and a serous ocular discharge (table 3). 

In puppies the clinical signs were more sever than adult dogs such as corneal odema  ( blue 

eye) Fig (1). encephalitis signs include  ataxia, circling, , head pressing, , vocalization and 

blindness in addition the clinical signs which mention in above. 

 

 

  

 

 

 

 

 

 

 

 

Figure (1) corneal edema (blue eye) in puppies 

Table (3) the clinical signs observed in infected puppies and adult dogs. 
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The results of vital signs show significant increase (p>0.01) in body temperature, respiratory 

and heart rates, however capillary refilling time also increased significantly in diseased dogs (adult 

and puppies) when compared with control group (table 4 & table 5) 

  

Table (4) Body temperature, Respiratory rate, Heart rate, Capillary refilling time , in infected 

adults dogs compared with control group. 

Parameters  Control n= Diseased dogs n 

Body temperature Cº 38.4 ± 0.856* 41.4 ± 1.3** 

No. Sings Adults dogs 

N= 36 & % 

Puppies  

N= 20 &100 

1.  Anorexia 36 (100%) 20 (100%) 

2.  Lethargy 33 19 

3.  Polydipsia  29 19 

4.  Weakness 24 19 

5.  Diarrhea 22 17 

6.  Icterus of M.M 22 16 

7.  Congestion of mucous membrane   8 3 

8.  Petechial hemorrhages 6 1 

9.  Vomiting, hematemesis  12 13 

10.  Cough, tonsillitis, tachypnea 20  15 

11.  Bloody diarrhea or Melana  8 7 

12.  Hematuria  6 7 

13.  abdominal pain, hepatomegaly or 

splenomegaly 

25 19 

14.  Head pressing, ataxia 8 9 

15.  Prolonged bleeding from venipuncture 

sites 

17 13 

16.  Nystagmus  5 9 

17.  Seizures  11 5 

18.  Blepharospasm, photophobia 5 11 

19.  Corneal odema (blue eye) 4 6 

20.  Encephalitis signs 20 16 

21.  Death  1 8 
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Respiratory rate / mint 18.44± 3.48* 52 ± 2.88** 

Heart rate /mint 112 + 9.24* 148 ± 11.4* 

*P<(0.05) values are mean± standard error of mean 

 

Table (5) Body temperature, Respiratory rate, Heart rate, Capillary refilling time , in infected 

puppies  compared with control group. 

Parameters  Control n= Diseased puppies n 

Body temperature Cº 36.8 ± 0.56* 40.4± 1.3** 

Respiratory rate / mint 32.62± 5.38* 68.42 ± 6.32** 

Heart rate /mint 158.36 + 14.82* 190 ± 18.66** 

*P<(0.05) values are mean± standard error of mean 

 

4. Discussion  

The results of serological test in the present study show  the prevalence of CAV1 antibodies 

in  puppies (74.4 %) were higher than adult dogs (56.25%), this results indicted the puppies more 

susceptible for infection than adults may be du to the depended on level of immunity and stress, 

this results corresponding with Bulut et al., (2013)  , they suggested, puppies a despite if equipped 

with passive immunity through maternal antibodies but remain more susceptible for infection 

when exposed, and high mortalities rate may occur.  

In addition to the results of ELISA test in adult dogs according to the gender show the percent 

of samples were positive to antibodies against CAV1 in male higher than female, this may be to 

the number of male in the present study more than female, indeed  the male exposure for more 

stress than female. 

The ELISA  tests is a sensitive, reliable and fast and reliable way for investagation of anti-

adenovirus antibody  (Gür and Acar 2009; Naji and Zenad 2016) , in addition to some kits used 

for detect the antibody could not distinguish between CAV types 1 and 2. The discriminatory 

power of the test may be considered redundant as both natural infection and vaccination against 

either of the 2 types provide cross-protection, therefor (Gür and Acar 2009; K M Alsaad, Alsaad, 

and Al-Derawie 2010) reported the high percentage (100%) the prevalence of CAV antibody  

while in our study the prevalence of CAV1 antibody were (61.5%) because in present study use 

specific ELISA kit (sandwich ) for CAV1 antibodies which differentiated between vaccinated or 

naturally infected dogs.  

Recently some European studies reported the contaminated foods are play important role of 

the transmission routes of CIH [ in dogs, Indeed, feeding dogs with kitchen waste or infected 

animal offal has been identified as an HEV risk factor in HEV transmission practice (Mazzei et al. 

2015; Bernardini et al. 2022; Caballero‐Gómez et al. 2022).  

Clinical ICH infection is more severe in puppies , as compared with adults this supported 

our  Elisa results may be due to the puppies have low level of immunity and don’t exposure for in 

infection, this suggest agreement with Bulut et al., (2013) and De Jonge, Van Brantegem and 
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Chiers,(2020), they reported the clinical signs more sever which lead to death.  

 The results of the clinical signs which observed in infected dogs with CV1 include Anorexia, 

congestion of mucous membrane, lethargy, conjunctivitis, inappetence, weakness, polydipsia, 

vomiting, hematemesis, diarrhea, cough, tonsillitis, tachypnea, and icterus of mucous membrane, 

diarrhea may contain frank blood or melena, ecchymotic and petechial hemorrhages, hematuria, 

Abdominal palpation reveal abdominal pain, hepatomegaly or splenomegaly this result agreement 

with Sykes, (2014); Hornsey et al., (2019)(De Jonge, Van Brantegem, and Chiers 2020), they 

reported the ICH has three form per acut, acute and chronic form, the per acute form more common 

in puppies characterized with circulatory failure, coma, and death during 24 to 48 hours, while the 

acute from occur in both (puppies and adult dogs) characterized with high morbidity and cause 

mortality rate of around 10%-30%. Diseased dogs in acute from recover or die within a two week.  

The chronic form that occurs in dogs with low immunity and death occurs due to hepatic 

failure within weeks or months (Sykes 2014).  

In addition many of clinical signs  in acute form include petechial ecchymotic hemorrhages 

and hematuria this signs indicated disseminated intravascular coagulation (DIC) in diseased dogs 

due to coagulation disturbance this result agreement with Müller et al. (2010); Knowles et al. 

(2018) Kamal M Alsaad, Jarad, and Lafta (2021), the authors reported diarrhea may contain frank 

blood or melena in diseased animals beside the clinical sings.  

The neurological signs in infected dogs such as circling, head pressing, ataxia, seizures, 

nystagmus and apparent blindness, this may be occur due to accumulation the DIC, thrombosis 

and hemorrhage in brain this result agreement with (Naji, Ahmed, and Alsaad 2018; De Jonge, 

Van Brantegem, and Chiers 2020; Jarad and Abed 2020) they suggested the neurological signs 

occur du to encephalitis, thrombosis, intracranial hemorrhage and hepatic encephalopathy. 

Blue eye (Corneal edema) occur in infected dogs specially puppies this results agreement 

with Headley et al., (2018); Naji et al., (2021), author suggested the corneal edema occur as a result 

for replication of virus within corneal endothelial cells specifically in first week of infection. The 

corneal edema occurs unilateral or bilateral, also may be lead to ocular complication such as serous 

ocular discharge, photophobia and blepharospasm.   

Other the clinical signs include abdominal pain in diseased dogs due to hepatic or 

splenomegaly, this result agreement with  Sykes, (2014); Pereira et al., (2021), they suggested the 

abdominal pian result from hepatic lesion or interstitial nephritis in infected dogs, which caused 

sever pian. 

The results of vital signs show significant increase (p>0.01) in body temperature, respiratory 

and heart rates, these signs occur due to the viremia which lead to septic fever and caused increase 

in body temperature due to the inflammation, beside that the damage of hepatocyte and kidney cell 

lead to increase phospholipases in the cells membrane lead to formation the Arachidonic acid 

(ARA) , the archidonic acid  breakdown cycalooxygenase  1&2 (cox1and cox2) lead to formation 

the thromboplastin and prostaglandin, prostaglandin products modulate the hypothalamic 

thermoregulatory mechanism , resulting in an increase in the set point value this result agreement 

with Sykes, (2014); Pintore et al., (2016)Balboni et al., (2017); Hornsey et al., (2019). 

The result show increase in raspatory rate (tachypnea) and heart rate in diseased dogs,  , this 

signs may be appear  due to the lesion occur in the lung and caused labored and shallow breathing 

and increase heart rate to response to demand the tissue for oxygen du to histotoxic hypoxia this 

agreement with Pereira et al., (2021); Bernardini et al., (2022), they refer to the increase the 
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raspatory rate and heartfct rate as a compensatory mechanism due to the decrease the totally RBCs, 

this lead to decrease the oxygen supply to the body tissue. 

 

5. Conclusion  

 The present study of the Elisa test indicted the prevalence of the infection were higher in 

puppies than adult dogs, in addition to the samples were positive to antibodies against CAV1 in 

male higher than female in unvaccinated dogs, also the clinical signs were sever in puppies than 

adults dogs. 
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