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An outbreak of Salmonellosis in an Ostrich chick rearing facility

Brett Gartrell, BVSc(Hons) MACVSc(Avian Health) 
School of Zoology, University of Tasmania

Introduction

This is a case report of the diagnosis and management of an outbreak of Salmonellosis on a commercial
ostrich farm. The emphasis of the report is on the characteristics of the bacteria. Salmonella species are
capable of infecting all vertebrate species and thus have importance to all aspects of avian practice as
well as public health.

Farm Overview

The farm was set up with the purpose of incubating eggs and raising chicks for a number of small
ostrich farmers in the district. Other farm operations included a single large paddock for sub-adults and
twenty pairs of adult ostriches in half-acre paddocks. The incubator and hatchery were in one building
though in separate rooms. One managed the chicks and the incubator and hatchery. This person always
monitored the eggs prior to any chick care.

There were three separate chick sheds with runs in a poorly drained and muddy area. Chicks were
locked up at night and put into the yards each morning for the day.

Recent farm history

For the previous years of 1995 and 1996 there had been greater than 60% chick mortality which a local
veterinarian had diagnosed through post-mortems and histopathology as possible "Ostrich fading
syndrome".5,17 In 1997 I was asked to give a second opinion on the problem. Approximately ten post
mortems, with associated histopathology and bacterial culture and sensitivity, were carried out. This
revealed a variety of disease syndromes including enteritis and hepatitis, which cultured Escherichia
coli of varying antibiotic susceptibility and degenerative myopathy with histological signs of Vitamin
E deficiency.

The chick mortality reduced to less than five percent in 1997 following changes to the husbandry and
nutrition of chicks.

Recent changes to chick management

Lucerne chaff was removed from the chicks' early diet. The basal diet was changed to higher quality
pelleted diet.

Chicks were begun on a batch in, batch out system5,17 and general biosecurity was tightened. Routine
disinfection of chick sheds was begun.
All chick runs were freshly turfed in an attempt to reduce the mud in the chick runs.
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Case history

This particular problem began when two, three-week old ostrich chicks were found dead after a twenty-
four hour period of general depression and lethargy.

On gross post mortem a miliary nodular hepatitis and splenitis and a diffuse enteritis was evident in
both chicks. The hepatic and splenic nodules were white to cream in colour and ranged from 0.5-3.0mm
in diameter.

Cultures revealed a strong growth of Salmonella typhimurium. 

Salmonella characteristics

There are approximately 2000 species of Salmonella divided into 5 subgenera. Most vertebrates can
be infected or colonised by Salmonella, although host susceptibility varies and some strains are host
adapted.3,6,13,14,15

There is a spectrum of pathogenicity of Salmonella strains. This spectrum ranges from low virulence
strains, which are only likely to cause gastro-intestinal colonisation unless the mucosal barrier is
damaged, to high virulence strains, which actively penetrate the gastrointestinal mucosa and can cause
a primary septicaemia.6,12,16

The common sequela of infection is a carrier state. i.e. subclinical gastrointestinal colonisation, with
the possibility of recurring septicaemia in times of stress or disease.6,16

Propagation can occur outside the host in the right environmental conditions and Salmonella can persist
for up to 21 months in dry faeces and feather dust.2,3,6,8,9

Multiple antibiotic resistance and the existence of L-forms are common.6,16

Transmission

The main route of transmission is oral ingestion but respiratory inhalation of contaminated faecal and
feather dust can also cause infection.2,4,6,16

Egg transmission is possible and can experimentally occur with as few as 10 organisms.6,9

Vectors of Salmonella include people, rodents, wild birds and insects.3,4 Studies in poultry sheds have
shown the organism to spread through a naïve shed in as little as a week and become endemic.2,4,7,8,9,11,16

Pathogenesis

Like all Enterobacteriaceae, Salmonella can produce endotoxins but disease is more often associated
with direct infection. Even non-pathogenic strains can cause disease if the gut mucosa is disrupted12.
Septicaemia occurs and the organisms colonise any body tissues encountered. The host usually produces
a non-specific purulent inflammation in response to parenchymal infection. In birds, this manifests as
the caseous nodules seen on gross post mortems.6,16
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Carriers

Chronic infections either result in intestinal colonisation and intermittent shedding without clinical signs
or the birds can have intermittent septicaemia and clinical signs. These birds suffer progressive organ
involvement in the infection and usually the end result is chronic CNS and joint infections.6,13,14,15,16

Carriers can be created by antibiotic treatment, which creates a dilemma of whether or not to treat. Most
authors recommend treatment in companion animals based on public health grounds6. However, a
recommendation for treatment in food producing animals is less certain.

People can be carriers of Salmonella and serve as reservoirs of infection.3,6

Treatment

All chicks on this farm were treated with Tribrissen (trimethoprim and sulfadiazine) water medication
in drinking water at a dose rate of 5mls per litre for 7 days.

Three weekly faecal cultures from each chick batch were carried out following treatment. All batches
had positive results at some time in post treatment sampling.

Culling of the culture positive birds was advised but this advice was ignored. A second course of
antibiotic treatment was carried out. The farm refused further bacterial culture.

Prevention and control

An autogenous vaccine was prepared by a commercial laboratory from cultured organisms and given
to all birds on the property twice at a one-month interval. Vaccination in poultry has been shown to
reduce the incidence of carrier infections and also to reduce the number of Salmonella organisms shed
by carriers.1,10,1115 Autogenous vaccines are recommended over generic Salmonella vaccines.1,10

Vaccination does not provide reliable prevention of infection or aid birds suffering from the
septicaemic disease.1,10

Disinfection of all shed flooring with glutaraldehydes was commenced at weekly intervals.

All new eggs introduced were wiped with a halogenated tertiary amine disinfectant. It was
recommended that no new eggs or birds be brought onto the property for a month but again this advice
was refused.

Rodent control measures were introduced.

Sources of infection?

The turf laid in chick runs was underlain and fertilised with chicken manure. This is the most likely
source of infection as the outbreak occurred in the two weeks following turfing and occurred in chicks
in this area.



Noosa '99: B Gartrell: Salmonellosis: Page 10

However, transmission via imported eggs into the incubator and hatchery is possible but cultures of
these rooms was consistently negative for Salmonella.

The possibility of a rodent and wild bird reservoir is also possible, as is the possibility of carrier adults
on property. Despite numerous bacterial cultures in the preceding three years, there had been no
previous positive cultures of Salmonella in either chicks or adults. 

Mistakes made

Eggs were still brought in during treatment and control period increasing the risk of treatment failure
if off-farm birds had been the source of infection.

Follow-up cultures were not made following the second round of treatment. Culture positive birds
should have been culled and disposed of to prevent further spread on the farm.

The public health risks were ignored in this case. Staff were not made aware of the disease outbreak or
the risks to themselves, contrary to my advice.

There was no notification of the relevant government authorities, who would have had better power to
ensure both staff and public were not put at risk. In this case the farm went broke in the following year.
I remain uncertain as to the ultimate fate of the chicks, some of which were likely to be carriers of a
pathogenic strain of Salmonella.
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