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Abstract
The objective of this study was to find the prevalence of some zoonotic causing bacteria in animals in Baghdad.
Animal included were kangaroo, wolf, bear, lion, tiger, pony, camel, lama, mule deer, Arabian oryx, ostrich and
emu. Samples of fresh faeces of the animals were collected biweekly and the bacteria were isolated and counted.
Results revealed that five species of zoonotic causing bacteria including Salmonella spp., Shigella spp., Listeria
monocytogenes, Brucella abortus and Campylobacter spp. were isolated from all animal. Bear and Kangaroo have
the highest isolation percentage of these bacteria. Salmonella spp. had the highest prevalence percentage among
bacterial isolates. Bear had the highest total bacterial, Coliform and Staphylococci count shedding levels in faeces,
whereas camel and pony have the highest fungi count.
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with animals, there is also potential for transmission of
infectious diseases. Zoos have been linked to numerous
outbreaks of diseases such as colibasilosis,
cryptosporidiosis, salmonellosis and dermatomycosis
(ringworm).
Most of the infections of concern associated with
petting zoos spread via the fecal-oral route, meaning the
bacteria or parasites are shed in the feces (stool or
manure) of an animal and transmitted to people (or
other animals) who swallow them. This usually happens
when people get fecal contamination on their hands,
which is then easily transferred to the mouth (Taylor et
al., 2001).
According to some reports (WHO, 2006; Strauch
1991; Hugh-Hones et al., 1995; Goldberg et al., 2007)
several species of microorganism causing diarrhoea can
passed into the stool of animals. These include
Salmonella, Campylobacter, E. coli O157, Giardia
(Beaver Fever), Cryptosporidium and Yersinia. The
possible symptoms include diarrhea, stomach cramps,

Introduction
Diseases that can be transmitted from animals to
people are called zoonotic diseases. Zoonotic diseases
can be spread by direct contact with infected animals or
their faeces, through insects those bite or live on
animals, and from contact with organisms that live in
the environment where an animal lives (Hugh-Hones et
al., 1995; Burroughs et al., 2002).
According to Keen et al. (2007) and CDC (2011),
petting zoos are very popular events. They can range
from small displays at short-term events like
agricultural fairs to large permanent operations. Zoo
provides a wonderful opportunity for people, especially
children, to see and interact with animals. In addition to
the enjoyment of the experience, exposure to animals
can be beneficial for other reasons as well, such as
educating the public about animals, fostering an
understanding of the human-animal bond, and creating
greater empathy for animals. However, like any contact
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nausea, vomiting, fever, bloating and gases. Numerous
outbreaks of E. coli O157 infections have been linked
to petting zoo.
The aim of this study was to examine of the
prevalence bacteria causing zoonotic diseases and the
levels of the bacteria shed in the stool of animals kept
in Baghdad zoo.

while Shigella spp. was higher in tiger. Brucella
abortus and Compylobactor spp. were higher in
kangaroo and bear respectively. No major difference
was found in the prevalence of total bacterial, total
Coliform, Staphlococci and fungi count as shown in
Table 2.

Discussion
Materials and Methods
The global health programs aimed to control zoonosis
suggest different strategies including eradication,
neutralization of reservoir, reducing potential contact,
increasing host resistant, implementing consumer
protection strategies, identifying animals appropriately,
maintaining health, communication and education
(Hugh-Hones et al., 1995). Species of zoonotic bacteria
transmission is affected by the host’s characteristics
(age, sex, personal hygiene, food hygiene, health status,
nutritional status and immunity) and behaviour (Rowe,
1995).
Animals' faeces contain many genera of zoonotic
bacteria including Escherichia coli, Pseudomonas spp.,
Staphylococcus spp., Streptococcus spp. and Yersinia
spp. (Brittingham et al., 1998). In the current study,
Salmonella spp. was the most prevalevant in animal
faeces since they can infect or contaminate nearly all
living animals from insects to mammals (Strauch,
1991). Infectious agents transmitted between humans
and animals are important to both public health and
livestock economics. Taylor et al. (2001) estimated that
75% of emerging human infectious diseases are
zoonotic or have recent zoonotic origins, with livestock
serving as important reservoirs of infection.
Escherichia coli is a special concern due to its relation
with livestock-associated zoonosis (Gruner, 1996;
Böhm et al., 1997). E. coli can range in virulence from
a benign commensal to highly virulent enteropathogenic forms such as the O157:H7 serovar (Strauch,
1991). Although all forms of the bacterium are

Five kangaroo, eight wolf, four bear, twenty four
lion, fifteen tiger, four pony, four camel, six of lama,
eleven mule deer, six Arabian oryx, six ostrich and
twelve emu individuals from zoo of Baghdad were
included in this study. Freshly laid faeces samples were
collected biweekly using polyethylene sterile bags from
all individuals. Samples were transferred to laboratory
during one hour for microbiological examinations
isolation.
The bacterial species isolated were Salmonella
Spp. (Bhatia et al., 1979, Cruickshank et al., 1975),
Listeria monocytogenes (Hitchins, 2003; Pagotto et al.,
2001), Campylobacter Spp. (Marjaana et al., 2007),
Shigella Spp. (Uyttendaele et al., 2001) and Brucella
abortus (Cruickshank et al., 1975; Keid et al., 2004; AlObaidi et al., 2009). Microbial levels were eluted by
rinse method according to Yousef and Carlstrom
(2003). Total bacterial, Coliform, Staphylococci and
fungi (mold and yeast) counts in faeces were done by
culturing one ml of each decimal dilutions on nutrient
agar, Mac Conkey agar, Staph. #110 agar and Saubroud
agar plates respectively, all these measurements were
done in triplicates biweekly. Data was presented by
percentage.

Results
As shown in Table 1, the prevalence of Salmonella
spp. and Listeria monocytogenes were higher in bear,

Table 1: Prevalence of some zoonotic diseases causing bacteria in feces of animals in Baghdad zoo
Bacteria
species
Animals
Number of
Salmonella Spp. Shigella Spp.
Listeria
Brucella
animals
monocytogenes
abortus
Kangaroo
5
4 (80.0)
3 (60.0)
4 (80.0)
3 (60.0)
Wolf
8
6 (75.0)
3 (37.5)
6 (750)
3 (37.5)
Bear
4
4 (100.0)
1 (25.0)
4 (100.0)
2 (50.0)
Lion
24
21 (87.5)
8 (33.3)
16 (75.0)
12 (50.0)
Tiger
15
10 (66.7)
9 (60.0)
13 (86.7)
7 (46.7)
Pony
4
2 (50.0)
1 (25.0)
2 (50.0)
1 (25.0)
Camel
4
1 (25.0)
1 (25.0)
1 (25.0)
0 (0.0)
Lama
6
3 (50.0)
1 (16.7)
1 (16.7)
3 (50.0)
Mule deer
11
7 (63.6)
5 (27.3)
4 (36.4)
5 (45.5)
Arabian Oryx
6
3 (50)
1 (16.7)
1 (16.4)
0 (0.0)
Ostrich
6
2 (33.3)
2 (33.3)
2 (33.3)
0 (0.0)
Emu
12
3 (25.0)
3 (5.0)
1 (8.3)
0 (0.0)
Values in parenthesis indicate the percentage prevalence
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Campylobacter
Spp.
2 (40.0)
5 (62.5)
3 (75.0)
11 45.8b
6 (40.0)
2 (50.0)
0 (0.0)
1 (16.7)
3 (27.3)
0 (0.0)
3 (50.0)
5 (41.7)
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zoonotic, few cause clinical disease in infected animals
(Galland et al., 2001) despite the potential of some for
high virulence in people. Also, E. coli shed by animals
can persist in soil, water, manure and feed, where it can
spread to other uninfected animals (Hancock et al.,
1998) and humans (Strauch, 1998).
Table

2:

Prevalance of total bacterial, coliform,
Staphlococci and fungi count (Log no.) found
in feces of zoo animals
Total
Total
StaphyFungi
bacterial
coliform lococci
Count
Animal
count
count
count
Kangroo
11.7
8.3
3.7
2.7
Wolf
11.8
8.5
3.8
2.8
Bear
12.5
8.9
4.5
2.5
Lion
11.7
8.6
4.3
2.3
Tiger
11.9
8.5
4.5
2.3
Pony
10.5
7.8
3.3
3.2
Camel
10.4
7.8
3.1
3.5
Lama
10.6
8.0
3.5
3.3
Mule deer
10.5
8.2
3.4
3.3
Arabian oryx
10.4
8.0
3.4
3.4
Ostrich
10.3
8.1
3.2
3.0
Emu
10.3
8
3.3
3.1
Values in parenthesis indicate the percentage prevalence

Animal's exhibits are popular sources of
entertainment and educational enrichment that provide
opportunities for direct and sometimes close humananimal contact. Zoonotic enteric human disease
outbreaks associated with animal exhibits have
increased in the past decade in North America and
Europe. These outbreaks are usually attributable to the
protozoan Cryptosporidium parvum and to nontyphoid
Salmonella enterica and especially to Shiga-toxigenic
Escherichia coli (STEC) O157 bacterial infections (de
Vries, 1993). At least 17 animal exhibit-associated
(agricultural fair, petting zoo, or open farm) STEC
O157 outbreaks have occurred in the United States
since 1999, and these outbreaks have affected 1,317
people, caused 69 hemolytic-uremic syndrome cases,
and killed two persons (Excoffier et al., 1992; Excoffier
et al., 2005; Goldberg et al., 2008). Since 1990, there
have been at least four animal exhibit Salmonella
enterica outbreaks in the United States attributable to
Salmonella enterica serovars Typhimurium and
Enteritidis (de Vries, 1993).
The Salmonella Enteritidis serovar outbreak, which
was associated with visiting a temporary exhibit of a
Komodo dragon at a metropolitan zoo, affected 65
persons, mostly children (Hancock et al., 1998).
Carnivores animals have the highest total bacteria,
Coliform and Staphylococci shedding levels in faeces,
whereas pony and ruminant animals have the highest
fungi (molds and yeasts) in faeces. Species of bacteria
and bacterial count a intestine and gut are affected
mainly by the animal’s feed and feeding program, age,
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sex, health status, immunity and behaviour (Rowe,
1995). The major source of carnivores animals are meat
which is rich source of nitrogen for bacteria in the gut.
Protein can enhance growth of most proteolytic bacteria
and raise the level of total bacteria, Coliform
Staphylococci and many of zoonotic causing bacteria
(Yousef and Carlstrom, 2003).
In conclusion the present data may provide basic
information for further research in zoo animals in
Baghdad, Iraq.
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