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Histopathological studies
The liver, lungs and kidney fixed tissues in 10% neutral 
buffered formalin were processed as per the standard 
protocol and stained with haematoxylin and eosin stain 
(Suvarna et al., 2018).

Polymerase chain reaction
For molecular confirmation, total DNA was extracted from 
tissue samples (ie. liver and spleen) using the Wizard® 
Genomic DNA Purification Kit (A1120, Promega) following 
the manufacturer’s instructions. Initial screening was carried 
out using PCR to amplify a 508 bp fragment corresponding 
to the E3 gene as described by Kiss et al. (1996) and Hu et al. 
(2001). The PCR assay was performed in a total volume of 25 

In t r o d u c t i o n

Canine adenovirus (CAdV) (genus Mastadenovirus, family 
Adenoviridae) is an important pathogens of dogs 

worldwide and exists in two distinct types. CAdV-1 a non-
enveloped, icosahedral, double-stranded DNA virus causing 
infectious canine hepatitis (ICH) while CAdV-2 is responsible 
for mild respiratory illness. CAdV-1 primarily infects vascular 
endothelial and hepatic parenchymal cells resulting in 
acute necrohemorrhagic hepatitis (Ditchfield et al., 1962; 
Greene, 2005). Although their pathogenic effects differ both 
viruses are antigenically related and share approximately 
75% genetic identity. ICH also known as Rubarth’s disease 
named after Carl Sven Rubarth who first described it in the 
late 1940’s (Rubarth, 1947). Transmission occurs via direct 
contact between dogs or through contaminated fomites such 
as hands, utensils and clothing with ectoparasites like fleas 
and ticks serving as possible mechanical vectors (Cabasso, 
1962). The disease is most frequently seen in dogs less than 
one year of age though cases in adults were common prior to 
the introduction of widespread ICH vaccination. The present 
study report on the occurrence of detection of infectious 
canine hepatitis in unvaccinated male dog in Bhubaneswar.

Mat e r i a l s a n d Me t h o d s

Collection of samples
A detail postmortem examination was conducted at the 
Department of Veterinary Pathology, IVS & AH, SOA. The liver, 
lungs and kidney were collected in 10% neutral buffered 
formalin for histopathological examination. For the molecular 
detection, liver and spleen tissue samples was collected and 
stored at -20°C.
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Ab s t r ac t
A 7 year old male Labrador breed of dog was presented at Veterinary Clinical Complex, SOA, (DU) with a history of inappetance, vomition, 
black stools and tick manifestation with no history of vaccination. Clinical examination revealed yellowish mucous membrane with 
dark yellow urination. Based on the clinical report there was higher level of liver enzyme ie. ALT (Alanine Aminotransferase) 125 μ/L, 
ALP (Alkaline phosphatase) 435 μ/L. During treatment the animal collapsed and died and the carcass was brought to the Department 
of Veterinary Pathology, IVS&AH for postmortem examination. On necropsy, external examination revealed icteric mucous membrane. 
Liver was enlarged, hemorrhagic with mottled appearance. Gall bladder was thickened and distended. There was shrinkage on both 
sides of the kidney and the surface was rough. Histopathological examination of the liver revealed hepatocellular necrosis with presence 
of intranuclear inclusion bodies. Molecular detection was carried out by PCR using gene based primers and revealed the product size 
of 508 bp. The findings from molecular detection confirmed that the dog was suffering from infectious canine hepatitis.
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μl, containing 2 μl of template DNA, 12.5 μl of 2X Go Green 
Master Mix, 0.5 μl each of forward and reverse primers and 
nuclease-free water to make up the final volume. The specific 
primers (Forward-5’ CGCGCTGAACATTACTACCTTGTC 3’ and 
Reverse-5’ CCTAGAGCACTTCGTGTCCGCTT 3’) and thermal 
cycling conditions used to target the E3 gene followed 
the protocol of Chander et al. (2013). Amplified products 
were separated on a 1% agarose gel containing ethidium 
bromide and visualized under UV illumination using a gel 
documentation system (Vilber, Eppendorf).

Phylogenetics
The E3 gene sequences of the isolated ICH strains were 
analyzed with available GenBank sequences using MEGA 
11 software as previously reported by Kiss et al. (1996) and 
Hu et al. (2001). Phylogenetic analysis was achieved for the 
nucleotide sequence of the E3 gene of the present isolates 
with eight E3 gene sequences of the other CAdV-1 isolates 
retrieved from the NCBI GenBank nucleotide database. 
The phylogenetic tree was constructed with the MEGA 11 
software using the Neighbour joining method and a distance 
matrix was generated using Kimura 2 parameter method 
(Tamura et al., 2021).

Re s u lt a n d Di s c u s s i o n

In the present study, based on the clinical examination the 
dog show clinical signs of inappetance, vomition, black 
stools with tick manifestation. The animal was icteric and 
liver enzymes were high (ALT 125 μ/L, ALP 435 μ/L). Syamily 
et al. (2023) reported the incidence of higher level of liver 
enzyme in dog (i.e. ALT and ALP) affected with infectious 
canine hepatitis.

On necropsy, external examination revealed icteric 
mucous membrane. Internal examination revealed presence 
of yellowish discoloration of subcutaneous tissue (Figure 
1). Heart was flabby and congested. Diffuse white necrotic 
patches were observed on left side of the lungs. Liver was 
enlarged, hemorrhagic with mottled appearance (Figure 
2). Gall bladder was thickened and distended. Chouinard 
et al. (1998) reported that most significant gross lesion 
observed in dog affected with infectious canine hepatitis was 
necrohemorrhagic hepatitis along with hepatomegaly which 
supports our findings. There was shrinkage on both the side 
of the kidney and surface was rough with capsule difficult 
to peel off (Figure 3), cut surface of cortex and medulla was 
pale. The findings are in accordance with the earlier work 
of Majunatha et al. (2024) who reported pale medulla with 
capsule difficult to peel off in Dhole (Cuon alpines) pup 
infected with canine adenovirus type-1. In intestine there 
were areas of hemorrhages on the mucosal surface of small 
intestine. Pancreas showed multiple white nodules. Spleen 
show enlargement with sub-capsular hemorrhages.

Histopathological examination of the liver revealed 
hepatocellular necrosis with congestion of central vein 
and presence of intranuclear inclusion bodies (Figure 4). 

The findings are in accordance with the earlier work of 
Cheema et. al. (2011) and Syamily et al. (2023) who reported 
intranuclear inclusion in hepatocytes and it is the most 
significant histopathological lesion observed in dog affected 
with infectious canine hepatitis. Lungs showed emphysema 
with haemorrhagic areas. Kidney show tubular hemorrhages.

Fig. 1: Yellowish subcutaneous tissue 

Fig. 2: Liver: Enlarged, hemorrhagic with mottled appearance

Fig. 3: Kidney: Shrinkage with rough surface

Molecular detection of canine adenovirus-1 (CAV-1) in liver 
and spleen tissue was carried out by PCR using gene based 
primers and revealed the product size of 508 bp targeting 
E3 gene (Figure 5). The findings from molecular detection 
confirmed that the animal was suffering from infectious 
canine hepatitis and the obtained sequences were analyzed 
using Finch TV (website), revealing fragment length of 500bp 
for CAdV 1 E3 gene fragment (Table.1).
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Fig. 4: Liver: Intranuclear inclusion bodies. H & E, 1000x

Gene Partial nucleotide sequence

E3 gene 
Cav-1
SOA 
ODISHA/
IND

CGCTGAACATTACTACCTTGTCTATATTTATGAGAACTGC-
CACCAGATGCCGTATGATTCCCCACGGCAC
ACCGGCCACAAAGGGACCTCATTCAACTGGTCCATGGGAC-
TATGGCTGGTAAAATGCAGCCATAACAAAA
CTTTCTTTTTGCCATTTGTTCTAGACTCTGCAAAAAGT-
GCTCCCATTATTATGACTGAGACTGCTATAAC
TATATACATTTCCATGATATTTTTAATTGTAAGCCTGCTAAC-
CTTTCTAAATGTTTTAATAACGCTAAAC
AATAAATATAAACACTATGGAGTTTAAAAATAAACTTAC-
CTAATTTTTGTCAAGACTTCTGGGTCCTGTG
TCTCTATGTCCACAAGGGCCCCCTCTTCCCAACTTTGA-
TACTTCCACTTGTGTGTGCGAGCCAACTTGCG
CAAATGCTTAAAAGACAATGTGGTCTCTCCCGACAGCTTC-
CCGTTCACCATCACCAAAGCCATGAAGCGG
ACACGAAGTG

  A                     B                 C

Fig. 5: PCR amplification of E3 gene segment of Infectious canine 
hepatitis
A – Negative control               
B – 100 bp ladder
C – Positive (508bp)

Sequencing and nucleotide sequence analysis
The phylogenetic analyses of the CAdV-1, based on the 
sequence of the E3 gene, revealed a formation of cluster 
(subgroups) with other CAdV-1 strains in Indian subcontinent 
subgroups (Figure 6).

 MN652564.1 Canine adenovirus 2 HYD/IND

 GQ340423.1 Canine adenovirus 1 UP/IND

 KY272053.1 Canine adenovirus 1  MEERUT UP/IND

  E3 gene Cav-1 SOA ODISHA/IND

 KX181846.1 CadV-1/CADRAD  india

 KJ451612.1 Canine adenovirus A / china

 MZ574094.1 Canine adenovirus 1 KERALA/IND

 PV743812.1 Canine mastadenovirus A manipur/IND

 PP900638.1 Canine adenovirus 1 strain Ay.Al.2.IRAQ 
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40
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Fig. 6: Phylogenetic analysis

Sequence homology assessed using the BLASTn 
algorithm in the NCBI database revealed 100% identity with 
Canine adenovirus 1 isolate  (KX181846.1) and 99.80% identity 
with the Canine mastadenovirus A isolate   (  PV743814.1) 
the phylogenetic analysis of CAV-1 isolate is close to other 
isolates of CAV-1 isolated from Hyderabad, Uttar Pradesh, 
Kerala, Manipur India.

Nucleotide BLAST analysis of nucleotide sequence 
generated in this report ascertained the presence of CAdV-
1-specific nucleic acid in the spleen thereby confirming the 
identity of the virus. 

Co n c lu s i o n

The study reported on the significant characteristic gross and 
histopathological lesion of Infectious canine hepatitis in dog 
and which was confirmed by PCR. The findings reported the 
presence of diseases within the Bhubaneswar. 
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