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ABSTRACT 

Infectious canine hepatitis (ICH) is a systemic disease of Canidae and 

Ursidae caused by canine adenovirus type 1 (CAV-1) produces acute 

necrohemorrhagic hepatitis. The aim of the present study was to 

throw the light on the humoral and molecular diagnosis by 

polymerase chain reaction (PCR) and biochemical changes that occur 

in puppies infected with infectious canine hepatitis virus. Liver 

functions. tests, hematological profile, in addition to histopathological 

changes were performed. 

The study was carried out on fourteen native breed puppies of about 

three to four months old, apparently healthy, free from internal and 

external parasites. They were fed balanced diet and adequate water 

and housed under hygienic conditions in special isolated kennels. The 

animals were not vaccinated, and found to be free from canine 
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hepatitis antibodies as screened by serum neutralization test. Puppies 

were divided into two groups, group 1, composed of 11 puppies were 

experimentally infected group with ICHV, and group 2, composed of 3 

puppies were kept as non- infected control group. 

The results showed that, CAV-1 was detected in eight infected puppies 

by PCR showing amplicon of 508 bp sizes at the 1st and 2nd week post 

viral infection. The infected puppies showed an elevation of serum 

enzymes activities as ALT, AST, ALP and GGT throughout the 

experimental period, also serum total protein and serum albumin were 

decreased at the 3rd and 4th week post infection. Concerning 

hematological profile the infected puppies showed a decrease of HB, 

RBCs, platelets and haematocrit throughout the experimental period 

leading to anemia. The infected puppies showed a decrease of the 

total leukocytic count throughout the experimental period whereas 

neutrophils count increased significantly at the 1st week post viral 

infection then decline to the normal level at the 2nd week and finally 

decreased below the normal upper limits at the 3rd and 4th weeks. The 

infected puppies showed a decrease of lymphocytes count at 1st week 

post viral infection and then rapidly increased at the 3rd and 4th week 

post viral infection. Moreover, the mean values of monocytes and 

eosinophils count increased gradually throughout the experimental 

period. 

It was clearly observed from the present study that, PCR procedure is 

faster, sensitive and easier as diagnostic biomarkers for ICH 

especially at the acute stage. Moreover, liver functions tests as well as 

hematological indices were the best diagnostic biomarkers in the 

chronic stage of ICH. 
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INTRODUCTION 

Infectious canine hepatitis is a systemic disease of Canidae and 

Ursidae caused by canine adenovirus type 1 (CAV-1), (Appel, 1987). It 

is classified as group I (dsDNA), family Adenoviridae, genus 

Mastadenovirus and species canine adenovirus-1 (carter and wise, 2006). 

Infectious canine hepatitis, involves the massive destruction of liver cells 

(hepatocytes), (Hoskins et al., 2000). It is one of the acute hepatitis 

which firstly described by Rubarth, (1947) as it is a viral disease of the 

liver which produces striking hepatic damage in dogs and which has the 

experimental advantage of being caused by a cultivatable adenovirus.  

Viral hepatitis is widespread in the canine population and is a 

common cause of death. It causes serious and sometimes fatal disease of 

dogs which severely harms infected animals. (Wang et al., 2007). Owing 

to the partial antigenic cross reactivity of CAV-1 with human 

adenoviruses subsequent investigation showed that, it is not known to 

produce disease in man. (Kapsenberg et al., 1959). 

In the same line, ICH has the potential to do a great damage to cells 

throughout the body, initial cellular injury of the liver, kidney and eye is 

associated with cytotoxic effect of virus which ends in respiratory and 

eye infections. The main route of infection is ingestion of urine, feces, or 

saliva of infected dogs, the primary mode of transmission is by direct 

contact with an infected dog. Contaminated runs, cages, boots can also 

serve as a source of transmission (Foster and Smith, 2007).  

Initial infection occurs in the tonsillar crypts and Peyer’s patches, 

followed by viremia which lasts for 4-8 days, and infection of endothelial 

cells in many tissues. (Green, 1998). It was shown that, clinical signs of 

ICH may range from anorexia and lethargy to ataxia, seizures, paralysis 
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and death (Cabasso, 1981). All unvaccinated dogs of all ages are at risk 

and susceptible to ICH; however, the disease is most prevalent in dogs 

less than one year of age (Muller et al., 2010). The incubation period of 

the virus is from four to nine days (Buxton and Fraser, 1977).  

Higuchi, (1990) reported that, the spread of a disease organism 

through populations of domestic or wild animals can be monitored by 

PCR testing. In many cases, the appearance of new virulent sub-types 

can be detected and monitored. The sub-types of an organism that were 

responsible for earlier epidemics can also be determined by PCR 

analysis.  

Hu et al., (2001) reported that, PCR procedure is faster and easier 

to perform than any of the other assays used for detecting canine 

adenovirus, making it applicable in the rapid confirmation of diagnosis 

and differentiation of the two types of canine adenoviruses. Pursuing this 

further, they make a study to develop a simple method of detecting 

CAV-1, after electrophoresis, under the amplification conditions, 508 bp 

PCR products were observed for CAV-1. Liver functions test are some of 

the most commonly performed blood tests. These tests can assess liver 

functions or liver injury. 

An initial step in detecting liver damage is a simple blood test to 

determine the presence of certain liver enzymes in the blood. Under 

normal circumstances, these enzymes rise within the cells of the liver. 

But when the liver is injured for any reason, these enzymes are spilled 

into the blood stream. (Sharp and Dohme, 2011). Through infectious 

canine hepatitis virus infection there is increased liver enzyme activities 

and abnormal liver function test results were the most consistent 

clinicopathologic changes (Crawford et al., 1985).  
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ALT is an enzyme present in hepatocytes of liver cells, when a cell 

is damaged, it leaks this enzyme into the blood, where it is measured. 

ALT rises dramatically in acute liver damage, such as viral hepatitis. 

(Nyblom, 2004). AST is similar to ALT in that it is another enzyme 

associated with liver parenchymal cells. It is raised in acute liver 

damage, but is also present in red blood cells and cardiac and skeletal 

muscle and is therefore not specific to the liver. The ratio of AST to ALT 

is sometimes useful in differentiating between causes of liver damage. 

Elevated AST levels are not specific for liver damage, and AST has also 

been used as a cardiac marker (Nyblom, 2006). ALP is an enzyme in the 

cells lining the biliary ducts of the liver; its levels in plasma will rise with 

large bile duct obstruction, intrahepatic cholestasis or infiltrative disease 

of the liver (Mengel, 2005).  

Albumin is synthesized only in the liver; it is secreted across the 

sinusoidal surface of the hepatocyte into plasma from the Golgi 

apparatus. Hypoalbuminemia is noted in various liver disorders. 

Furthermore, albumin levels are decreased in acute and chronic liver 

disease, such as cirrhosis. The half-life of albumin is 18-20 days. 

Albumin alone is not considered to be an especial marker of liver 

synthetic function. (Martin, 1961).  
Dogs suffered from infectious canine hepatitis suffered from 

leukopenia, the hemostatic defect of ICH was characterized by 

thrombocytopenia, abnormal platelet function, and anemia. (Wigton et 

al., 1976). On histopathological examination, intranuclear inclusion 

bodies were visible in hepatocytes, in association with hepatocyte 

dissociation and necrosis. (Thompson et al., 2010). 
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MATERIALS AND METHODS  

Animals: 

Fourteen native breed puppies of about 3-4 months old, apparently 

healthy, free from internal (using serum neutralization test according to 

Yasumura and Kawatika, (1963) and external parasites. They were fed 

balanced diet and adequate water and housed under hygienic conditions 

in special isolated kennels. The animals were not vaccinated and found to 

be free from canine hepatitis antibodies as screened by serum 

neutralization test. They were divided into two groups, group (1) 

composed of 11 puppies were experimentally infected with CAV-1 (from 

number 1 to 11) and group (2) composed of 3 puppies (from number 12 

to 14) were kept as non- infected (control) group. The animals were 

injected with the live local strain of CAV-1 with dose of 1 ml intranasal 

and 2 ml intravenous (one dose). 

Virus: 

The local virulent strain of CAV-1 (Khodeir et al., 2003) was 

kindly provided by the Department of Pet animal Vaccine Research, 

Veterinary Serum and Vaccine Research Institute, Abbassia, Cairo. The 

virus titer was 106 TCT D50/ml (50% tissue culture infective dose) and 

used for experimental infection of puppies.  

Specimens: 

Two blood samples were taken from jugular vein from each 

experimental animal, weekly for five weeks (one week before infection 

and four weeks post infection). The first blood samples were collected in 

heparinized tube for DNA extraction and hematological investigations. 
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The second blood samples were collected in centrifuge tube and left to 

coagulate and centrifuged at 3000 rpm for 15 min to provide serum for 

biochemical analysis. Serum was separated immediately and stored at -

20 °C until analysis. 

Liver specimens were obtained from the liver of the dead puppies 

for histopathological examination. 

Molecular detection of canine adenovirus virus 1 using polymerase 

chain reaction: 

It was made according to Linne, (1992); Kasem et al., (2010), for 

virus DNA detection in blood of infected dogs; DNA was extracted with 

DNA purification kit (Fermentas international Inc.) DNA was detected 

by using primers for CAV-1 (HU et al., 2001), forward and reverse 

primers (Foreword: HA1-5'-CGCGCTGAACATTACTACCTTGTC-3' 

and Reverse: HA2-5'-CCTAGAGCACTTCGTGTCCGCTT-3') (Sigma). 

HA1 is complementary to the genomic L chain at positions 770 and 791 

(the numbers refer to the sequences) (Linne, 1992) in CAV-1. HA2 is 

complementary to the genomic R chain at positions 1274 to 1253 in 

CAV-1. 

PCR was carried out by using TaKaRa LA Taq with GC Buffer 

(TAKARA BIO INC, Japan). A volume of 50 µl contained 25 µl of 2 x 

GC buffer I, 8 µl of dNTP mixture, 0.5 µl of TaKaRa LA Taq, 5 µl of 

each primer, 4.5µl of distilled water and 2 µl of DNA. The open reading 

frame of the E3 regions of CAV-1 was amplified by using HA1 and HA2 

primers, and PCR was carried out for 30 cycles, each consisting of 

denaturation at 96 ºC for 30 s, annealing at 58 ºC for 1 min and extension 

at 72 ºC for 1 min. A final extension time of 5 min at 72 ºC was added at 
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the end of the last cycle. Then, 10 m l of each reagent was loaded onto 

1% agarose gel electrophoresis in TAE buffer (40 mmol/L Tris-acetate,  

1 mmol/L EDTA, pH 8.0). The gel was stained with ethidium bromide 

(20 mg/L in water) and photographed according to (Sambrook and 

Russel, 2001).  

Biochemical analysis: 

Determination of ALT, AST and ALP activities were measured 

according to Berth et al., (2004) using kits of Eliech clinical system 

company. Determination of GGT activity was performed according to 

Szasz, 1969 using kits of Bio-diagnostic Company. Determination of 

serum total protein was determined according to Gornall et al., (1949) 

using kits of Eliech clinical system company. Determination of serum 

albumin were made according to Dournas et al., (1971) using kits of 

Spectrum Company.   

Hematological profile:  

The complete blood picture of puppies were determined according 

to Ruben, (2011).  

Histopathological findings: 

Liver tissue specimens were collected and fixed in 10% neutral 

buffered formalin solution. Histopathological examination was carried 

out according to Culling and Hynes, (1983).  

Statistical analysis: 

Statistical analysis was performed according to SAS, 2005 using 

analysis of variance test for ANOVA, student t-test for comparing 

between different groups and Correlation Coefficient test for determining 

the relation between the different studied variables. 
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RESULTS 

1.  Virulence of CAV-1  

Initial clinical signs detected at the end of the 1st week post viral 

infection in all infected puppies were fever, loss of weight, vomiting, 

depression, corneal eye opacity and loss of appetite. At the 2nd week post 

viral infection, infected dogs suffered from increased rectal temperature 

to the upper limits (40 0C) at the last week of the experiment. all infected 

dogs were severely depressed and vomiting were evident. At the 3rd week 

post viral infection, additional signs of Corneal opacity (blue eye) were 

seen in one animal and the first death occurred (animal no 9), the second 

death occurred at the 4th week post viral infection (animal no 4). During 

12 hr prior to death the animals suffered from subnormal temperature, 

dark tarry stools, completely refusing to eat and general weakness of the 

body and arteries.  

2.  Polymerase chain reaction (PCR) 

PCR procedure showed a clear 508 bp band. All animals under 

experiment were subjected to serum neutralization test and PCR assay. 

The results showed that, all animals under experiment were free from 

CAV-1 (table 1). At the 1st and 2nd week post viral infection nearly all 

infected puppies showed positive results with PCR assay, giving 

amplicon size of 508 bp in agarose gel electrophoresis. The size of PCR 

products clearly indicated that, these isolates belong to CAV-1, no 

amplification was observed in animals number 6 and 8 and non-infected 

negative control group (figure 1). In the 3rd and 4th week post viral 

infection all infected puppies showed negative results.  
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Table (1): Results of PCR for sample collected from the inoculated animal: 

Inoculated Animals 1        2        3       4       5        6       7       8        9       10       11       12      13        14 

1st week B -         -        -        -        -        -        -        -        -        -         -          -          -            - 

1st week P +        +       +       +       +        -       +        -        +       +        +          -          -            - 

2nd week P +       +       +       +       +        -       +        -        +        +        +          -         -            - 

3rd week P -        -        -        -        -        -        -        -         #        -         -          -         -            - 

4th week P -        -        -        #        -        -        -        -         #        -         -          -         -            - 

+ Virus DNA was detected       -  Virus DNA was not detected # Sudden death    B (before infection), P (post infection) 

 

 

 

 

 

 

 

 

 
Fig. (1): PCR assay for detection of (CAV-1) form the extracted DNA from the 

blood of the inoculated puppies  
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3. Biochemical analysis 

Serum ALT, AST, ALP and GGT activities of puppies infected 

with ICH were significantly (p<0.01) elevated by the 1st week post 

infection. ALT elevation was about 4 times than the upper normal level 

of control group at the 4th week post viral infection. The elevation of 

AST activity was about 2 times than the upper normal level of control 

group at the 4th week post viral infection. The increment of ALP activity 

was more than 2 times than the upper normal level of control group at the 

4th week post viral infection. The elevated GGT activity was more than 4 

times the upper normal level of control group at the 4th week post viral 

infection. (table 2 and figure2). 

Table (2): Serum ALT, AST, ALP and GGT activities of puppies 

experimentally infected with infectious canine hepatitis virus in 

relation to blank control. 

 

Enzyme Control 1st week 2nd week 3rd week 4th week 

ALT 

(U/L) 

D 

50.04±2.47  

35-68 

C 

72.18±4.73 

49-98 

C 

71.91±12.19 

31-170 

B  

118.00±9.23 

83-170 

A 

159.78±15.43 

82-210 

AST 

(U/L) 

E 

59.18±1.56 

49-71 

D 

65.55±3.99 

52-98 

C 

95.91±5.80 

62-128 

B  

112.00±8.10 

62-139 

A  

122.11±10.30 

69-151 

ALP 

(U/L) 

E 

105.18±1.93  

 96-118 

D 

215.00±16.83 

120-293 

C 

312.82±28.60 

115-397 

B 

401.60±47.18 

126-585 

A 

490.00±64.22 

139-610 

(GGT) 

(U/L) 

E 

1.39±0.13 

1-2 

D 

2.09±0.28 

1-4 

C 

3.00±0.40 

1-6 

B  

4.10±0.64 

1-7 

A  

5.56±0.69 

1-8 

Means within the same row of different letters are significantly differed at P < 0.01 
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Fig. (2): Serum ALT, AST, ALP and GGT activities of puppies 

experimentally infected with infectious canine hepatitis virus in relation to 

blank control.
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Serum total protein, albumin, globulins and A/G ratio were 

significantly (p<0.01) decreased by the 2nd week post viral infection. The 

level of increasing total protein at 1st week post viral infection and then 

the decreasing was less than 3 times the lower normal level of control 

group at the 4th week post viral infection. Albumin decreasing was less 

than 4 times the lower level of control group at the last period of the 

experiment. The decreasing of globulin level was less than 2 times the 

lower level of control group at the last period of the experiment. (Table 

3, figure 3). 
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Fig. (3): Total protein, Albumin, Globulin and Albumin/globulin ratio levels 

of puppies experimentally infected with infectious canine hepatitis virus in 

relation to blank control.
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Table (3): Serum total protein, Albumin, Globulin levels and Albumin/ 

Globulin ratio of puppies experimentally infected with infectious 

canine hepatitis virus in relation to blank control. 

Protein Control 1st week 2nd week 3rd week 4th week 

Total 

Protein 

(g/dl) 

A 

6.13±0.09 

5.59-6.71 

A 

6.48±0.23 

4.98-7.82 

A 

5.90±0.17 

4.71-6.63 

B 

4.93±0.21 

3.80-6.21 

B 

4.62±0.38 

2.65-6.45 

Albumin 

(g/dl) 

AB 

3.03±0.05 

2.79-3.36 

A 

3.38±0.06 

3.02 

B 

2.90±0.17 

2.02-4.02 

C 

2.23±0.19 

1.61-3.41 

D 

1.59±0.27 

0.86-3.31 

Globulin 

(g/dl) 

A 

3.10±0.09 

2.77-3.79 

A 

3.10±0.20 

1.62-3.93 

A 

3.00±0.27 

0.69-3.88 

B 

2.70±0.23 

1.09-3.39 

A 

3.03±0.21 

1.79-3.93 

Albumin/ 

globulin (ratio) 

A 

0.99±0.03 

0.77-1.21 

AB 

1.15±0.10 

0.93-2.07 

A 

1.34±0.45 

0.57-5.83 

AB 

0.97±0.20 

0.47-2.49 

B 

0.53±0.09 

0.30-1.18 

Means within the same row of different letters are significantly differed at P < 0.01 
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Fig. (4): Haemoglobin, RBCs, Blood platelets and Haematocrite levels of puppies 

experimentally infected w ith infectious canine hepatitis virus in relation to blank control.
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4.  Hematological analysis 

Complete blood count of puppies infected with ICH virus revealed 

that, there were a significant (p<0.01) decrease in the mean values of 

HB, RBCs, platelets and haematocrit at the 1st week post viral infection 

(table 4 and figure 4).  

Table (4): Haemoglobin, RBCs, Blood platelets and Haematocrite levels of 

puppies experimentally infected with infectious canine hepatitis 

virus in relation to blank control. 

Parameter Control 1st week 2nd week 3rd week 4th week 

Haemoglobin 

(g/dl) 

A 

12.11±0.45 
9.50-15.20 

A 

10.97±0.43 
8.70-13.30 

A 

9.99±0.46 
8.10-12.60 

B 

9.00±0.60 
7-12.50 

B 

8.02±0.74 
6-12.30 

RBCs 

(mill/cu.mm) 

A 

3.91±0.14 
3.09-4.66 

B 

3.53±0.13 
2.84-4.22 

C 

3.24±0.14 
2.66-4 

D 

2.93±0.19 
2.32-4 

E 

2.63±0.23 
2.01-3.96 

Blood platelets 

(1 X 105 / 

cu.mm) 

A 

5.2 ± 5.7 

3X 105 – 9 
X105 

B 

3.4 ± 4.3 

2 X 105-6 X 105 

C 

1.9 ± 2.6 

1 X 105-4 X 105 

D 

1.7 ± 4.8 

7 X 105-5 X 105 

E 

1.3 +4.3 

0.4X 105-4X 
105 

Haematocrite 

(%) 

A 

36.35±1.35 
28.50-45.60 

B 

32.91±1.30 
26.10-39.90 

BC 

29.98±1.38 
24.30-37.80 

C 

27.00±1.81 
21-37.50 

C 

24.07±2.23 
18-36 

Means within the same row of different letters are significantly different at P < 0.01. 
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The total leukocytic count in blood of puppies infected with ICH 

virus decreased significantly during the experimental period whereas 

neutrophils count increased significantly at the 1st week post viral 

infection then decline to the normal level at the 2nd week and finally 

decreased below the normal upper limits at the 3rd and 4th weeks. The 

mean values of lymphocytes count decreased at the 1st week post viral 

infection and then rapidly increased at the 3rd and 4th week post viral 

infection. Moreover, the mean values of monocytes and eosinophils 

count increased gradually throughout the experimental period (table 5, 

figure 5).  

Table (5): WBCs, Neutrophils, Lymphocytes, Monocytes and Eosinophils 

levels of puppies experimentally infected with infectious canine 

hepatitis virus in relation to blank control. 

Parameter Control 1st week 2nd week 3rd week 4th week 

WBCs 

(1X103) 

 

A 

9.36±0.77 

5-14 

A 

10.00±1.32 

5-19 

B 

5.91±1.08 

3-14 

BC 

4.30±1.18 

1-12 

C 

3.89±1.37 

1-12 

Neutrophil 

(%) 

B 

57.68±3.29 

21-68 

A 

70.36±1.02 

63-74 

B 

58.91±2.44 

41-71 

C 

47.9±2.40 

41-62 

D 

44.78±3.22 

37-64 

Lymphocyte 

 

C 

29.11±0.86 

22-34 

D  

18.09±1.38 

12-29 

C  

28.00±1.84 

21-41 

B 

36.90±1.68 

26-43 

A  

39.44±2.29 

27-46 

Monocyte 

(%) 

B 

3.61±0.38 

2-8 

A  

4.91±0.37 

3-7 

A 

4.64±0.41 

3-7 

A 

4.70±0.37 

3-7 

A 

4.67±0.41 

3- 

Eosinophil 

(%) 

B 

1.96±0.41 

1-7 

A 

3.00±0.45 

1-6 

AB 

2.27±0.27 

1-4 

A 

3.40±0.73 

1-9 

A 

3.11±0.65 

1-7 

Means within the same row of different litters are significantly differed at P < 0.01. 
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 WBCs levels of puppies experimentally infected w ith infectious  canine hepatitis virus in 

relation to blank control. 

0

2

4

6

8

10

12

Control 1st week 2nd week 3rd week 4th week

Times

Fig (5): Neutrophil, Lymphocyte, Monocyte and Eosinophil levels of puppies experimentally 

infected w ith infectious  canine hepatitis virus in relation to blank control.
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5. Histopathological examination 

The liver of all infected puppies was mildly jaundiced and 

congested, with mild accentuation of the hepatic lobular pattern. The 

mesenteric and hepatic lymph nodes were mildly enlarged and 

congested. Histopathological examination of the liver from all infected 

puppies revealed generalized necrosis and dissociation of hepatocytes. 

Multifocal hepatic necrosis was also evident, intranuclear inclusion 

bodies typical of CAV-1 were visible in hepatocytes (Figure 6). 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (6): Liver of puppies infected with ICH virus showing centrilobular 

hepatic necrosis (astrick) with basophilic intranuclear inclusion 

bodies within individual hepatocyts (arrows).H&E(X250). 
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DISCUSSION 

Infectious canine hepatitis is an acute form of hepatitis. The clinical 

signs encountered in our present study were fever, weight loss, 

abdominal pain, vomiting, diarrhea and depression; these symptoms were 

previously described by Gerhold et al., (2007). 

In the present study, the results concerning PCR procedure in the 

blood of dogs infected with infectious canine hepatitis virus indicated 

that, the appearance of the band was mainly clear at 3 -9 days post 

infection with ICH. This period is characterized by the feverish condition 

of the virus infection and the virus was highly active and facilitated the 

appearance of the bands of PCR. Our results agreed with those reported 

by Bexfield et al., (2011) they reported that, the PCR gave a good results 

for detection of ICH virus especially at the feverish stage of the virus 

affected the appearance of the bands, while after that the virus 

concentration decreased therefore the bands became not clear.  

Therefore, our mentioned results which indicated the appearance of 

the clear bands at 3-9 days post infection could be attributed to the 

occurance of viremia which lasts for 4-8 days. Our present results agreed 

with those observed by Green, (1998) who reported that, natural oronasal 

exposure to infection directed the virus initially to be localized in the 

tonsils then migrated via blood stream through the thoracic duct. Rapid 

dissemination of the virus to other tissues and body secretions as saliva, 

urine and faces resulted in viremia, which lasts for 4-8 days.  
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 It was worthy noting that, CAV-1 detected by PCR assay gave 

positive amplicon size of 508 pb in agarose gel electrophoresis and these 

results were exactly similar to that reported by Hu et al., (2001); they 

observed that, Canine adenovirus type 1 (CAV-1) can be detected in the 

laboratory by using PCR electrophoresis, under the amplification 

conditions, 508 bp. Our experimental results confirmed that, although the 

virus can be found throughout the body, the liver was only the site of 

major injury. This fact was previously described by Rubarth, (1947). 

The degenerative changes of the hepatocytes encountered in our 

experiment increased significantly serum ALT and AST activities. In the 

same respect, serum ALP and GGT activities were also significantly 

increased gradually following experimental viral infection. This 

increment could be attributed partly to the degenerative changes of 

hepatocytes as well as the involvement of bile canaliculi. Our results 

recorded about these findings agreed goes hand with hand with those 

reported by Pratelli et al., (2001) and Dkhil et al., (2010). 

The significant decrease of the mean values of serum total protein 

as well as albumin could be attributed to the degenerative changes of the 

infected liver. Our present results were in complete agreement with those 

reported by Thornburg, (2000). 

 Abdelmagid et al., (2004) stated that, any elevation of liver 

enzymes indicates the higher liver damage and insufficiency of albumin 

synthesizing power of the liver as well as serum total proteins. While, the 

results of Moulton and Frazier, (1961) observed an increase in the 

protein level over 200% after infection. Our present results supported 

this fact only at the 1st week post viral infection.  
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Concerning the hematological profile of blood of infected puppies 

with ICH virus, the mean values of RBCs count, Hb level, haematocrit % 

and platelets count were significantly (p<0.01) decreased compared to 

control group throughout the experimental period. This decrement could 

be attributed to the degenerative changes of the hemopioetic organs 

(liver, spleen, lung and bone marrow) responsible for synthesis of the 

above mentioned criteria. The obtained results were in complete 

agreement with those reported by Sharp and Dohme, (2011) they found 

that, infection with ICH is initially occurs in the tonsillar crypts and 

Peyer’s patches, followed by viremia and infection of the endothelial 

cells lining of many tissues. They also added that liver, kidneys, spleen, 

and lungs are the main target organs. 

 Wigton et al., (1976) observed that, dogs infected with infectious 

canine hepatitis virus suffered from hemostatic defect characterized by 

abnormal platelets function and number.  

The leucocytosis with neutrophilia, eosinophilia and monocytosis 

encountered in the present study at the 1st week post infection might be 

attributed to stimulation of the bone marrow stem cells. Then leucopenia 

occurs, the obtained results were in agreement with those reported by 

Pratelli et al., (2001) they found that, during an outbreak of infectious 

canine hepatitis in dogs the dogs suffering from leucopoenia and they 

attributed these results to the degenerative changes that occur in different 

organs responsible for the leukocyte synthesis.    

Moreover, the observed lymphocytosis, monocytosis and 

eosinophilia at the 4th and 5th week post viral infection could be 

attributed to the chronicity of the infection. Our present results goeshand 
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with hand with those reported by Thornburg, (1998) who observed that, 

liver tissue samples of dogs infected with infectious canine hepatitis 

virus exhibited an early changes manifested by inflammation and scar 

tissue deposition around the small hepatic vein branches. There was also 

apoptosis of scattered hepatocytes in zone 3 and the inflammation was 

characterized by increased macrophages, lymphocytes, and plasma cells.   
Our histopathological study demonstrated that, there were a mild 

multifocal degeneration and necrosis of hepatocytes, centrilobular 

hepatocellular degeneration and necrosis. Additionally there were 

abasophilic intranuclear inclusion bodies in the hepatocytes. The 

previous findings could be attributed to the severe hepatocytic 

degeneration resulted from severe hepatitis which causes disturbances in 

biochemical parameters encountered in the present study. In general our 

results agreed well with the studies reported by Muller et al., (2010); 

Thompson et al., (2010) and Sharp and Dohme, (2011) they reported 

that, the infectious canine hepatitis is an acute infectious disease 

affecting dogs and causes severe degenerative changes in the liver, with 

consequent severe biochemical changes. 

In conclusion the long duration of increased serum enzymes 

activities (ALT, AST, ALP and GGT) together with the relative 

disturbances in hematological profile probably reflect the degree of acute 

hepatic damage produced by ICH virus. In addition the use of PCR 

procedure for tracing the virus is of no value after the 2nd week post viral 

infection.  
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الكبدي المعدي في صغار الكلاب المصابة   الدلالات الكيميائية الحيوية التشخيصية للإلتهاب

 تجريبيا

إن الإتهاب الكبدي المعدي في الكلاب هو من أمراا  الكادددردا والدوادرددا الزها درت التري د رببها 

صررراا الكررلاب  ررن أدددرروفداوا الكررلاب مررن الدرروس ااوا م ررببا الد دررا الكبرردي الدرراد   ودكررون أ ررد فرري 

 الكباا.

وا ررتهدفه هررلد الداا ررت التعرراا  لرري أهررل التردررااه الشاهادررت وتررل الت رر د   ررن  ادرر  ت ا ررا 

البلمرررال المت ل رررا وكرررللت التردرررااه فررري ا تبررراااه وشررراما الكبرررد والكلررري والهدماتولوزدرررت بالإ رررافت  لررري 

 التردااه اله توباثولوزدت.

لررب فرري أ مرراا تتررااوة مررن ثلاثررت إلرري أابعررت أ ررها  قررد أزادرره هررلد الداا ررب  لرري أابعررب   ررا ك

أصداء   الدت من زمدع ال  دلدراه الدا لدرت وال اازدرت. ترل   رو هل لدشرال مرلامي متروا ن م رافا الدرب 

كمدرراه كافدررب مررن المدرراد فرري شرراوا صررددت  وقررد و ررعه فرري بدرروه  اصررت مع ولررت وصررددت   ولررل دررتل 

ز ال الم ادل لما  الإلتهاب الكبردي المعردي فري الكرلاب ت عدل الددواداه   ولقد وزده  الدت من اا

 وتل فدصها من  لاا إ تباا المصا المتعادا للأز ال الم ادل.

تل تق دل الكلاب إلي مزمو تدن ااولي تكوده من إددي   ا كلبا وتل دقدها ب داوا الإلتهاب 

ولل تعاما بأدت معاملاه وا  تباه  الكبدي المعدي للكلاب بددما المزمو ت الثاددت تكوده من ثلاثت كلاب

 كمزمو ت  اب ت مدا مصابت.

فرري اا رربوس ااوا bp  508وقررد أشهرراه الدتدزررت تدقدرر  ثمررادي  ددرراه دتدزررت  دررد دزررل ملدرران 

درر دل أ ررباتاه امددررو  ات رراس إد دمرراه الكبررد مثررا إدرر دل أفدرردن امددررو تااد رر داا    وا  والثررادي بعررد العرردوي  وا 
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د دل ا د دل زاما زلوتامدرا تااد ر داا  فري الكرلاب المصرابت  رواا فترال تااد  داا   وا  ل و  اتا  القا دي   وا 

التزابررت  فرري درردن دررد  اد  ررا  فرري م ررتوداه البرراوتدن الكلرري   االبدررومدن والزلوبدررولدن فرري اا رربوس 

ترررامن إد  رررا  الثالررر  والاابرررع بعرررد العررردوي  وب صرررو  صررروال الررردل فررري الكرررلاب المصرررابت أشهررراه الد

الهدمزلروبدن  كرااه الرردل الدمرااء  الصرر امي الدمودرت والهدماتوكادرره  رواا فتررال التزابرت ممررا أدي إلري فقررا 

الدل. كما أشهاه الدتامن إد  ا   دد كاداه الدل البد اء في الكلاب المصابت  رواا فترال التزابرت فري 

د   ره إلري المعردا ال بدعري فري اا ربوس ددن أن الددتاوفدرا  اده فري اا ربوس ااوا بعرد العردوي ثرل إ

 الثررررررررررررررادي وصرررررررررررررروف إلرررررررررررررري أقررررررررررررررا مررررررررررررررن معرررررررررررررردفتها ال بدعدررررررررررررررت فرررررررررررررري اا رررررررررررررربوس الثالرررررررررررررر  والاابررررررررررررررع 

 بعد العدوي.

وأشهاه الدتامن أد ا إد  ا  معدفه اللدم و اده في اا بوس ااوا بعد العدوي ال داو دت ثرل 

دت.  ررلاول  لرري للررت   دررادل معرردفه الإد ودوفدررا إ داده فرري اا رربوس الثالرر  والاابررع بعررد العرردوي ال داو رر

والمودو اده تدادزدا  واا فتال التزابت  وأشها ت ادي أد زت الكبد من الكرلاب المصرابت أ ركاا إلتهراب 

 الكبد.

وقد تلادش ب كا وا ي في هلا الداا ت أن أكثرا المش رااه الددودرت الت  دصردت  را ت و رهولت 

المعررردي فررري الكرررلاب فررري الدرررافه الدرررادل هرررو ت ا رررا البلمرررال  ود ا ررردت فررري ت ررر د  مرررا  الإلتهررراب

 المت ل ا  بددما إ تباااه وشاما الكبد وصوال الدل هي ااف ا في الدافه الم مدت. 

  


