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Abstract

A study was conducted to study  the prevalence of Fowl
adenovirus infections in broilers and Kadaknath birds in Malwa
region of Madhya Pradesh during July 2016- March 2017. Overall
2.78% mortality was  recorded at 30 broiler farms. Total mortality
recorded at Kadaknath farms was 6.84%. Age-wise highest
mortality in broiler farms was recorded at 3rd week of age and
highest mortality was recorded at 1st week and 3rd week of age
respectively at Mhow and Jhabua kadaknath farms. Disease-wise
highest mortality in broilers was recorded due to IBH-HPS (1.6%)
followed by colibacillosis. At Kadaknath farm Mhow and Jhabua
maximum mortality was recorded due to yolksac infection (2.83%)
and coccidiosis (1.90%) respectively.

Introduction

The inclusion body hepatitis–hydropericardium
syndrome (IBH–HPS) associated with FAdV has
been reported to occur in broilers as well as
layers throughout the world (Balamurugan and
Kataria, 2004). In the past two decades several
disease outbreaks have been recorded from
poultry flocks of different states and regions of
India, causing severe economic losses to the
poultry owners and the industry (Kumar et al.,
2010 and Kataria et al., 2013). Recent work has
demonstrated that virulent strains have emerged

which alone can produce the severe disease with
mortality ranging from 10-30% which may reach
up to 80% in presence of other
immunosuppressive factors (Hafez, 2011).
Kadaknath is an indigenous poultry breed and
considered to have greater immunity against
infectious diseases. In the recent past carcases
of kadaknath birds have been received in the
department of pathology showing extensive liver
lesions. So the present study was planned with
the objective to study the prevalence of inclusion
body hepatitis (IBH) and hydropericardium
syndrome (HPS) in broilers and Kadaknath birds.
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Material and Methods

The present study was conducted in the
department of veterinary pathology of the College
of Veterinary Science and A.H. Mhow. This study
comprised of recording the incidence of
mortalities in broilers aging between 3-6 weeks.
A total of 30 broiler farms located in and around
Indore district, Kadaknath farm in college of
veterinary science and animal husbandry, Mhow
and Government Kadaknath farm, Jhabua  were
selected. The mortalities were attended as and
when reported and information like age, breed,
management system, flock size, clinical signs,
age at which mortality started and duration of
mortality were recorded. On the basis of farm
history, clinical signs, mortality pattern and gross
lesions the total mortality was categorized age-
wise and disease-wise. Mortalities at selected
poultry farms were recorded and subjected to
detailed postmortem examination. Mortalities in
kadaknath birds were recorded from first week
of age to seven weeks. After recording the gross
lesions, tissue samples from affected livers were
collected in 10% buffered formalin for
histopathology and demonstration of intra nuclear
inclusion bodies in hepatocytes. The liver tissues
were processed by routine method of dehydration
in graded alcohol, clearing in xylene and
embedding in paraffin. Sections of 4-5 micron
thickness were processed by conventional
procedures using routine Haematoxylin and Eosin
for histopathological studies.

Results and discussion

In the present study 30 broiler farms located
in and around Indore district have been selected
where high mortalities between 2-5 weeks of age
were reported. History from the broiler farm
owners revealed that the flock size at different
farms varied from 1200 – 4300 birds and all the
birds were reared on deep litter system. The
clinical signs observed in the affected farms were
anorexia, dullness, ruffled feathers, reluctance to
move prostration and death. Matos et al. (2016)
compared the pathology and pathogenesis of
IBH caused by FAdVs in SPF broilers and SPF
layers and concluded that higher clinical sign
scores including high mortality were shown by
broilers than layers. On the basis of symptoms and
gross lesions, diseases diagnosed and mortality
recorded in broilers are presented in Table 1.

The highest mortality was recorded due to
IBH-HPS followed by colibacillosis, coccidiosis,
chronic respiratory disease and miscellaneous
diseases. Out of 30 broiler farms, only three
farms were found positive for IBH-HPS on the
basis of symptoms and lesions, constituting the
overall prevalence of 30%. Total mortality due to
IBH-HPS on these broiler farms is presented in
Table 2. No other concurrent disease was
observed on FAdV affected broiler farms except
IBH-HPS.

Total mortality in IBH-HPS affected broiler
farms was recorded to be 15.85%. Similar results
were reported from different regions of India due
to IBH-HPS infection in broilers by many workers
( Chandra et al., 2000; Sawale et al., 2012 and
Kumar et al., 2013). Sawale et al. (2012) reported
Inclusion body hepatitis (IBH) - hydropericardium
syndrome (HPS) in commercial broiler chickens
of 15-37 days age with mortality ranging from
negligible to as high as 10%. On the basis of
clinical signs and post mortem examination Kumar
et al. (2013) reported outbreaks of inclusion
body hepatitis (IBH) in Uttar Pradesh and
Uttarakhand. Mortality due to IBH-HPS in the
present study was in accordance with the findings
of other scientists in different countries (Memon
et al., 2006; Nakamura et al., 2011; Rahimi and
Haghighi, 2015; Gawel et al., 2016 and Niu et al.,
2018) who have reported the mortality rate to be

Table 1: Disease-wise mortality at different
broiler farms (n= 64650)

Disease Mortality % mortality 
Colibacillosis 465 0.72% 
Chronic Respiratory 
Disease 

79 0.12% 

Coccidiosis 137 0.21% 
IBH-HPS 1062 1.64% 
Miscellaneous 55 0.08% 

Total 1798 2.78% 
 

S.No Farm Mortality 
due to 

IBH-HPS 

Percent 
Mortality 

1. I (n=2200) 369 16.77% 
2. II (n=2300) 471 20.48% 
3. III (n=2200) 222 10.09% 
Total 6700 1062 15.85% 

 

Table 2:  Total mortality due to IBH-HPS at
three positive  broiler farms
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as low as 1.2% to as high as 17% in broilers.
Comparatively low mortality in the present study
is due to uncomplicated infection of IBH-HPS in
broilers. Although other infections like
colibacillosis, CRD, coccidiosis were recorded at
other different broiler farms and constituted an
overall mortality of 2.78%. Earlier Toro et al.
(2000) reported IBH-HPS to be associated with
immunosuppressive diseases like IBD and CIA
however Gomis et al. (2006) reported IBH without
any immunosuppressive predisposition and the
results of the present study was in accordance
with the later workers as no involvement of any
other infectious agent was identified and the
lesions were only due to IBH-HPS. Gross lesions
observed in FAdV affected broilers were
hydropericardium and hepatitis (Fig.1). The liver
of FAdV affected broilers were enlarged, swollen
and congested with focal haemorrhagic areas. In
few cases, pale friable liver with petachial
haemorrhages were observed. Histopathological
changes in liver were characterized by severe
congestion and vacuolar degeneration.
Characteristic basophilic intra-nuclear inclusion
bodies were seen in many hepatocytes (Fig.2).
Varying degrees of degenerative changes were
seen which included swollen hepatocytes,
infiltration of heterophils and lymphocytes and
focal areas of necrosis. Gross lesions observed
in the present investigation were in accordance
with the lesions reported by previous workers
(Philippe et al., 2005; Sawale et al., 2012 and
Thakor et al., 2012).

Mortality pattern at Government Kadaknath
farm Jhabua and College of Veterinary Science
and Animal Husbandry, Mhow were recorded
from 1-7 weeks of age. On the basis of symptoms
and gross lesions the incidence of different
disease conditions are presented in Table 3. At
these two Kadaknath farms no incidence of IBH-
HPS was recorded. Total mortality recorded up
to 7 weeks of age at  Mhow and Jhabua farms
were 7.51% and 6.35% respectively. Highest
mortality was recorded due to yolk sac infection
followed by colibacillosis, coccidiosis and rickets.

Fig. 1 : Hydropericardium with clear fluid
in the pericardial sac  and hepatitis in

broiler affected with FAdV

Fig. 2 : Microscopic section of liver
showing basophilic intranuclear inclusion

bodies (arrow) in broilers affected with
FAdV (H & E 40X)

Table 3 :  Disease-wise mortality at
Kadaknath farms

Disease Mhow 
(n=1236) 

Jhabua 
(n=1834) 

Yolk sac 
infection 

35 (2.83%) 27 (1.47%) 

Colibacillosis 22 (1.78%) 26 (1.41%) 
Rickets 15 (1.21%) 08 (0.43%) 
Coccidiosis 17 (1.37%) 35 (1.90%) 
Miscellaneous 04 (0.32%) 21 (1.14%) 
Total 93 (7.51%) 117 (6.35%) 
 

Mostly, IBH-HPS is considered as disease of
broilers, but Chandra et al,. (2000) reported
hydropericardium in domestic fowl (layers) with
mortality up to 10%. In the present investigation
IBH-HPS was not observed in Kadaknath birds.
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