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Summary

The clinical and laboratory findings associated with Cryprosporidium
infection in four broiler flocks were reported. The severity of
Cryprosporidivm-induced disease is greatly compounded by the presence of
other pathogens. Tracheal swab culture on blood agar revealed a bacteriunt.
which identified as Ornithobacterium rhinotracheale by further biochemical
and serological characteristics. This isolate was resistant to enrofloxacin and
flumequine. and sensitive to ampicillin and tiamulin. Escherichia coli
isolated from heart of the carcasses was resistant to all conventional
antibiotics. Eimeriu tenellu was also detected in the ceca of some carcasses
of this flock. Simultaneous isolation of C baileyi. Clostridium perfringens
tvpe A. and E. coli serogroup O8 in a broiler flock affected by gangrenous

dermatitis and serious weight gain loss was also reported.
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Introduction
Cryptosporidium sp. are small protozoan parasites that infect, grow and reproduce in
epithelial cells which line portions of the gastrointestinal (GI), respiratory and urinary

tracts of vertebrates (Fayer 1997). In chickens two species of C.meleagridis (Slavin
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1955) and C.baileyi (Current et al 1986) are able to induce infection and disease.
Fletcher er al (1975), for the first time reported cryptosporidia in the bursa of
Fabricius (BF). Their histologic examination was showed epithelial hyperplasia and
heterophil infiltration in the BF, which associated with the presence of organisms
attached to the microvillus border of epithelial cells lining the plicae of the BF.
Banani er al (1996) reported the isolation and identification of C. baileyi in Iran that
was the first report of cryptosporidia infection of BF and cloaca in broiler flocks of
the country.

Many pathogens have been isolated from birds infected with Cryprosporidium
speices. Although in some cases attempts to find organisms other than
Cryptosporidium sp. were not successful (Goodwin 1989, Current et al 1986, Mason
1986) the severity of Cryptosporidium-induced disease is greatly compounded by the
presence of other pathogens (Current 1997, Guy et a/ 1988). Failure to properly gain
body weight and body weight loss are the most common clinical signs in some
infected birds, but in some cases any clinical signs are absent (Goodwin 1989). Many
experimental works have confirmed the primary disease potential of C baileyi and the
negative effects of avian cryptosporidiosis on growth performance (Blagburn et al
1986, Blagbum et al 1987, Current 1997). Ornithobacterium rhinotracheale (ORT)
recently described by Vandamme et al (1994) as a new species is a gram-negative,
pleomorphic, rod-shaped and nonsporulating bacterium that constitutes a new genus
within the rRNA superfamily V. The first reported isolation of ORT in Iran was from
a broiler and a pullet flock associated with respiratory disorders (Banani et al 2000).
The severity of clinical signs and economic losses of confirmed ORT outbreaks have
been extremely variable. Various respiratory viruses and bacteria have a trigger effect
on the outcome of ORT infection (van Empel & Hafez 1999). There is strong
evidence that ORT can be regarded to be a primary pathogen in broilers (van Veen ef
al 2000) and can induce loss of weight in infected birds (Abdul-Aziz 1997).

In the present report, we detail the clinical and laboratory findings associated with the
isolation of Cryptosporidium infection of the BF and cloaca from broiler flocks

submitted to Razi Institute.
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Materials and Methods

Case history. During February 1999 through February 2000 some live and dead
birds from four broiler flocks were submitted to the Avian Diseases Department of
Razi Institute and in the course of routine diagnostic procedures cryptosporidia had
been isolated from the BF and cloaca. ORT isolation was specifically targeted in
these flocks. All the flocks had received live virus vaccination against Newcastle
disease (ND) and infectious bursal disease (IBD) and one of them had also received
infectious bronchitis (IB) live vaccine. Case (flock) 1, which submitted from Ghazvin
province in February 1999 was a 50-day-old broiler flock with retarded growth and
diarrhea. Daily mortality at the time of submission was 1%. Case 2 presented from
Mazandaran province in July 1999 and was a 46-day-old broiler flock. Some ill birds
showed a red-green discoloration in abdominal, thigh and flank skins. The average
weight of the flock was 40% below the standard. Case 3 submitted from Ghazvin
province in November 1999 and was a 44-day-old broiler flock. This flock suffered
from respiratory rales and diarrhea and daily mortality was 1.5%. The average weight
of the flock was 43% below the standard weight. Case 4 submitted from Ghazvin
province in February 2000 was a 30-day-old broi'ler flock suffered from depression,
reduced feed intake and growth rate, respiratory rales and low daily mortality (2%).

Pathology. Carcasses were completely necropsied at the time of submission. Blood
samples of live birds were collected for serological assays. For histopathologic
examination different tissues were fixed in 10% buffered formalin and embedded in
paraffin blocks. Blocks were cut at 4-7 microns, mounted on glass slides and stained
with hematoxylin and eosin (H&E) stain.

Parasitology. Wet smears were prepared from mucosal surface of BF and initial
diagnosis of Cryptosporidium was carried out under light microscopy. By use of
modified Ziehl-Neelsen staining technique (Henricksen & pohlenz 1981, Banani et al
1996), routine H&E technique and Sheater's sugar flotation (current 1990, Banani et
al 1996) diagnosis of the parasite was confirm. The size of oocysts was measured by
routine micrometry technique (Banani et al 1996). Samples from various parts of

intestine and ceca for direct observation of oocyst and schizont of Eimera were taken.
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Bacteriology. Tissues were plated on 5% sheep blood agar (SBA) and MacConkey
agar, and incubated at 37°C. For selective isolation of ORT, 5ug of gentamicin were
added to each ml of SBA media and incubated for 48h under 7.5% CO,. Biochemical
characterization of isolates was performed according to bacteriologic methods.
Identification and serotyping of ORT was carried out according to Joubert efal
(1999) using the standard antisera donor by Dr. Amer Silim (Faculty of Veterinary
Medicine, University of Montreal, Canada). Serotyping of E.coli was done by use of
standard antisera (Mast Diagnostics, Mast Group LTD., Mast House, Derby Road,
Bootle, Merseyside L20 1EA, U.K.). Disc diffusion method was used for evaluation
of antibiotic susceptibility of the isolates. In one submission suspected to gangrenous
dermatitis (GD) subcutaneous tissues were transferred into fresh liver broth tube and
incubated anaerobically at 37°C for 24h. Then streaking on SBA plates made fresh
culture, and the plates were incubated anaerobically at 37°C for 24h. Biochemical
tests have been done for identification of the isolates. In some cases that Clostridium
perfringens was diagnosed, toxin typing of the isolate was identified by
Cl.perfringens types A and C antitoxins as described by Sterne and Batty (1973).

Serology. Sera were examined for hemagglutination inhibition (HI) antibodies
against NDV and avian influenza virus (AIV) subtype H9N2 by using standard HI

test.

Results & Discussion

Necropsy. Postmortem examinations showed cecal hemorrhages and ascites in case 1,
stunting and GD in case 2, pericarditis, perihepatitis, visceral gout and stunting in
case 3, airsacculitis, pericarditis, and/or unilateral pneumonia in all carcasses, and
cecal hemorrhages in 20% of them in case 4.

Parasitology.  Various diagnosis procedures showed various stages of
Cryptosporidium sp. only on mucosal surface of BF and cloaca in all cases.
Examination of fresh mucosal scrapings revealed endogenous stages of
Cryptosporidium sp. in apical portion of the epithelium of the BF and cloaca (Figure

1). Oocysts concentrated by Sheater's sugar flotation and viewed with light
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microscopy, appeared as translucent ovoid to spherical bodies containing one to four

dark granules (Figure 2).In acid fast staining, oocysts stained red against a green or

blue (depending on counterstain) background (Figure 3).

Figure 1. Light microscope photomicrograph Figure 2. Light microscope photomicrograph
of wet smear preparation of mucosal bursa in of an oocyst of C.baileyi in Sheater's sugar
PBS. Arrows point to developmental stages of flotation method. Note the ovoid shape of the
the C.baileyi in the microvillus border of the oocyst, oocysts of other species in chickens
epithelial cell (E) lining the plicae of the BF. (C.meleagridis) are spherical

Two RBCs (stars) are also seen

a

Figure 3. Light microscope photomicrograph of an impression smear of mucosal bursa. In this
modified Zihel-Neelsen staining oocysts of cryptosporidia stain red (arrows) against blue
background (a x600, b x1500)

Histopathological sections of the BF revealed cryptosporidia of various sizes
attached to the surface of the lining epithelial cells. Based on the parasite localization,

hosts, size and shape of the oocysts (Banani e a/ 1996, Current 1997, Fayer 1997) it
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was concluded that the parasite appeared to be C.baileyi. In this study the average
size of oocysts measured by micrometry was 6.5x4.5u. C.baileyi differs in site of
development from C.meleagridis. The site of infection was only cloaca and BF, and
we can not find it in small intestine of infected birds.

Large schizonts (40-50p) and medium size oocysts (20-25x17-22u) of Eimeria
observed in ceca, and hemorrhagic ceca and cecal core were the only intestinal
lesions. One of the characteristics of coccidiosis caused by E.tenella which
distinguishes this species from other Eimeria species is that, the entire life cycle and
also lesions occurs almost exclusively in the ceca (Calnek et al 1997). The presence
of clusters of large schizonts in the ceca also indicated E.tenella (Jordan & Pattison
1999), so the parasite located in the ceca of cases 1 and 4 identified as E.tenella.

Bacteriology. ORT isolated only in case 4. After 24h of incubation, pinpoint
colonies were apparent on SBA. At 48h, the colonies were 1-2 mm in diameter,
circular, grey, and convex with an entire edge. No corresponding growth occurred on
MacConkey agar. Isolated organism was gram-negative and highly pleomorphic rods,
catalase negative, oxidase positive and grew poorly on TSI slants with no change in
the butt or slant portions of the tube (van Empel & Hafez 1999). Standard anti-serum
against ORT confirmed the identification of the bacterium. The isolate was sensitive
to ampicillin and tiamulin and resistant to neomycin, enrofloxacin and flumequine.
E.coli isolated from heart and liver, in cases 3 and 4, and from subcutaneous tissues
in case 2. Somatic (O) antigen of the isolate in case 2 was O8. E.coli isolated in case
4 was resistant to enrofloxacin, flumequine, ampicillin, tiamulin, neomycin and
tetracycline. Anaerobic culture on blood agar revealed low convex, semiopaque, and
with an entire margin colonies. An inner and narrow zones of f-hemolysis and an
outer zone of a-hemolysis due to alpha toxin surrounded the colonies. Fermentation
tests, according to the table given by Smith and Holdeman (1988), showed that the
isolate was Cl.perfringens. The results of toxin typing proved that it was type A.
Cl perfringens type A isolated from subcutaneous tissues in case 2 simultaneously

with E.coli serogroup O8.
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Serology and Pathology. All cases did not show AIV infection subtype HON2, and
only showed vaccination titers of NDV. Histopathologic examinations of various
tissues of respiratory and GI tracts showed cryptosporidia infection only in the BF
and cloaca.

Upon the results of this study, this is the first report of simultaneous infection of a
broiler flock with Cryptosporidium sp. of the BF, ORT, E.tenella and E.coli. This is
also the first report of concomitant C.baileyi, Clperfringens type A and E.coli
serogroup O8 infection in a broiler flock affected by GD and serious weight gain loss.
All the pathogens isolated in this study can cause loss of feed intake, and/or reduction
of weight gain so the severe weight gain loss of broilers in this study can be due to
the complex infection of these pathogens. Cryptosporidium sp. infection in Ghazvin
and Mazandaran provinces had not reported previously. Khodacaram-Tafti er al
(1997) and Banani et al (1996) reported cryptosporidia of the BF in a chicken
(probably a pullet) affected by Marek's disease, and from broilers infected by IBD
respectively. In another report all infected birds with cryptosporidia showed chronic
respiratory disease (CRD) and poisoning (Noori et a/ 1994). Cryptosporidia infection
in poultry was reported from Tehran (Noori et al 1994) and Shiraz (Banani er al
1996). In those two reports the isolates were identified as C.meleagridis and
C.baileyi, respectively. In two broiler flocks serious weight gain loss was seen.
Cloaca and BF cryptosporidiosis in chickens may result in histologic lesions but does
not usually result in gross lesions or in overt signs of disease. Several reports suggest,
however, that performance of broilers can be adversely affected (Current 1997, Fayer
1997). An unusually high mortality was associated with C.baileyi infection in the BF
(Gorham 1987), and there were lower pigmentation scores when inoculated birds
with cloaca and BF infection, were compared with noninfected control (Blagbum
1987).

C.Baileyi is a primary pathogen and can induce clinical respiratory disease and
other pathogens can enhance the severity of C. baileyi-induced disease in chickens
(Current 1997). Experimental works showed that acute respiratory cryptosporidiosis

exerts a significant effect on weight gain, but similar to E.fenella in birds those
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survive the acute phase of the disease can compensate the growth loss (Blagbumn
1987). Because of immunosuppressive agents, the course of infection may last more,
and beside that, most cryptosporidia infections in broiler flocks occurs in the last
weeks of their life (Banani ef al 1996, 2000) and may be no time for compensation.
Poor growth may induce by Salmonella sp. infection or mycotoxicoses and/or
nutritional deficiency (Jordan & Pattison 1999). Cases 2 and 3 were apparently
Salmonella-free and according to the owners feed used for these two flocks were also
aflatoxin-free and apparently there was no nutritional deficiency in both diets. We
could not rule out the role of some intestinal viruses especially reovirus in the poor
growth observed in this report, however, gross and histologic lesions did not show
typical signs of infectious stunting syndrome (Jordan & Pattison 1999). Guy et al
(1988) showed that weight gain of chickens orally inoculated with only reovirus or
C.baileyi was depressed, and coinfection of these two pathogens enhanced the
severity of the weight gain loss. Their work also indicated that coinfection of
chickens with reovirus had little effects on oral C.baileyi infections, but shedding of
both virus and oocysts appeared to be enhanced by some unknown mechanism.

Our current examinations indicate that ORT is an emerging agent with high
prevalence in broiler flocks. The previous work did not show high prevalence of
cryptosporidia infection in broiler flocks (Banani et al 2000). According to the
previous experimental works, ORT and C.baileyi are primary pathogens that can
complicate the poultry diseases and can affect the weight gain of the broiler flocks, so

monitoring of these emerging infections in broiler flocks is recommended.
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