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ABSTRACT

Samples of formalin fixed gastrointestinal organs of three month ostrich chicks were submitted to the
department of Pathology, Razi Vaccine and Serum Research Institute. Histologically hepatitis and
pancreatitis with large eosinophilic intra nuclear inclusion bodies were prominent in hepatic and
pancreatic cells. These inclusions were suspected as adenovirus inclusion body hepatitis (IBH) in variety
of avian species. On the epithelium of main pancreatic duct large number of cryptosporidium parasites

were present.
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INTRODUCTION

Several viral and none viral inclusions are
recognized in component of specific disease entities.
Intranuclear inclusion can confirm a diagnosis of
well describe diseases (Cardona et al 1993).
Necrotizing pancreatitis with inclusion has been
observed as an additional lesion in some field cases
of inclusion body hepatitis (IBH) in chickens and
guinea fowl (Reece & Pass 1986, Gwen et al 1989).
Intranucleare inclusion body of liver and pancreas
were reported in chickens, turkey, pigeons,
budgerigars and molard duck (McFerran 1976,
Ramis et al 1992, Grimes et al 1976, Weissenbock &
Fuchs 1995, Goryo et al 1988).
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Cryptosporidium spp. is coccidian parasites that
inhabit the micro villous border of epithelium.
These parasites infect a wide range of hosts
including mammals, reptile, fish and birds. Avian
cryptosporidiosis has been reported in more than 30
species of birds in many countries (Santos et al
2005). In avian species they are pathogenic in the
respiratory epithelium of chicken (Dhillon et al
1981, Itakura et al 1985, Randall 1985) turkey
(Glisson et al 1984), Infection of the avian intestine
(Doster et al 1979, Itakura et al 1985, Tham et al
1982) and bursa of fabricus (Fletcher et al 1975,
Randall 1985).

Currently 14 species of cryptosporidium are
officially recognized (Santos et al 2005). These
parasites localize in the apical cytoplasm of
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epithelial of the gastrointestinal tract and respiratory
epithelium with less frequent involvement of the
urinary, billiary and pancreatic epithelium. Infection
with this parasite is often benign and self limiting,
except in immuno compromised hosts, where it may
be responsible for sever diarrhea as well as chronic
air way infection (Jardine & Verwoerd 1997).

CASE HISTORY

A three month-old ostrich chick from an ostrich
raising farm with clinical signs of diarrhea, rapid
weight loss, anorexia and paresis was submitted to
the department of Pathology at Razi Vaccine and
Serum Research Institute. The bird died before any
medical intervention. At necropsy emaciation and
gastrointestinal tract hyperemia were seen. The liver
and pancreas were slightly enlarged and pale.
Samples of liver, pancreas, gizzared, heart, spleen,
kidney and intestine were fixed in 10% formalin
saline and processed routinely and 6 micron paraffin
sections were prepared and stained with hematoxylin
and eosin (H&E) and Gimsa methods.
Histopathologically, significant lesions were seen in
the liver and pancreas. Hepatitis with focal areas of
necrosis and swollen vacuolated hepatocytes, were
noted. Inflammatory cells mainly mononuclear cells
(lymphocytes and plasma cells) were infiltrated
around the focal necrotic areas and large eosinophilic
intranuclear inclusion bodies were seen in
hepatocytes around necrosis areas (Figure 1).
Pancreas accinar cells contain numerous large
eosinophilic intranuclear inclusion bodies which
completely filled the swollen nuclei and slight
inflammatory cells were infiltrated throughout the
liver (Figure 2). The main pancreatic ductal
epithelium was infested with large number of
cryptosporidium. The organisms were round
variably basophilic to eosinophilic and various
developmental stages were seen (Figures 3 and 4).
The periductal interstitium was markedly thickened
due to a prominent infiltration of macrophages,

Figure 1. Liver focal necrosis with eosinophilic intra nuclear
inclusion bodies in hepatocytes. (H&E), X 400.

Figure 3. Cryptospoidium on the epithelium and lumen of main
pancreatic duct.(H & E), X:400.
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plasma cells, lymphocytes and fibroblast. The
ductular epithelium generally showed proliferative
changes characterized by disorder and densely-
packed arrangement of cells and nuclei, giving the
epithelium a pseudo-stratified appearance. There

was also marked cytoplasmic vacuolation, with some
necrosis and sloughing of individual cells.

Figure 4. Cryptosporidium on the epithelium of main pancreatic
duct. (Gimsa ), X1000.

DISCUSSION

Ostrich farming is a developing industry in Iran.
Little is known about ostrich pathology. Among viral
diseases Newcastle were reported from Iran and
other countries. In Italy an adenovirus associated
with pancreatitis in four month olds ostrich was
found to be pathogenic for guinea-fowl (Gough
1997, Capua 1994). In this case histopathological
examinations (light microscopy) adenoviruses like
intra-nuclear inclusion bodies were seen in hepatic
and pancreatic cells and also cryptosporidium were
present in the main pancreatic duct.

In this case, the pathological finding and especially
pathognomonic intranuclear inclusion bodies in the
liver and pancreas were same as adenovirus

inclusion body hepatitis (IBH) of avian species.
Some histopathological lesions such as pancreatitis
and inclusion body hepatitis were reported by many
authors in birds. Informations and references on
inclusion body hepatitis and pancreatitis in ostrich
are very rare. In Italy an adenovirus associated with
pancreatitis in a 4 month old ostrich was found to be
pathogenic for guinea-fowl, histopathologically the
birds showed intra-nuclear inclusion bodies in
pancreas (Capua 1994). Gough 1997 isolated an
adenovirus from ostrich. Adenoviruses are common
infectious agents in poultry. Most of the viruses
replicate in healthy birds with little or no apparent
signs of infection, although they can quickly take on
the role of opportunistic pathogens when additional
factors, particularly concurrent infections occurred.
Many different serotypes of adenoviruses have been
associated with naturally occurring outbreaks of
inclusion body hepatitis. Some workers have been
successful in reproducing liver and pancreatic with
intra-nuclear inclusion bodies (McFerran 1976).
Recently cryptosporidium infection has been
identified in gastrointestinal tract, bursa of fabricius
and cloacae of ostrich chick in association with
phallic and cloacae prolapses (Allwright 1993,
Bezudenhout 1993, Penrith 1993, Penrith 1994,
Santos 2005). The presence of cryptosporidium sp
in the faeces of asymptomatic adult ostrich has also
been reported in Canada (Gajadhar 1993). As single
report noted infection of the intra-lobular pancreatic
ductal epithelium with accompanying periductal
necrosis in one bird (Allwright 1993) and four, 4
month-old cases of pancreatic cryptosporidiosis in
one farmed ostriches in south Africa (Jardine 1997).
In this case the formalin fixed sample of intestine
was not enough for the searching of parasites in
different regions.

Tow official pancreatic cryptosporidiosis in ostrich
were reported in the world (South Africa), and there
are no any reports in other part of the world. This is
the first report of pancreatic cryptosporidiosis in
IRAN.
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