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Abstract
    Fish are one of the major sources of food for humans worldwide. This study involved isolation of genus Salmonella from
fish bowels. Salmonella considered the main pathogen that could affect fish. To determine the proportion of genus Salmonella
in carp fish (Cyprinus carpio) internal organs. The analysis was performed on fresh fish purchased from vendors in Baghdad
city (Iraq) and the source of the docks owned between the period May to June 2015, in which, 50 bowel samples were tested.
Results revealed that Salmonella was isolated at 40% through culturing on Salmonella-Shigella agar (SS agar), gram stain
and a set of biochemical tests. To sum up, Salmonella is a serious food poisoning pathogen than can threaten public
consumers in Iraq.
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Introduction
Salmonella considered as a pathogenic source for

either fish or man. It is possible that Salmonella isolated
from apparently healthy fish without apparent clinical
symptoms of disease (Novotny et al., 2004). The source
of infection of fish consumers may be either fish food or
acquired infection through contact with other infected
fish during handling. However, water or other components
of fish within live environment also had been recorded
(Acha and Szyfres, 2003).

Different causes are attributed to Salmonella
transmission, such as injury or wounds due to cleaning of
aquarium base with merely bare hands (Alinovi et al.,
1993), possible handling of fish tank water (Kern et al.,
1989), young children might be infected when they were
in close contact with a fish tank (Bleiker et al., 1996;
Speight and Williams, 1997), humans might got infected
via fish processing in the industrial machines or while
preparatory processing of dishes (Notermans and
Hoornstra, 2000), the oral route of infection could be
attributed to eating infected fish or other factors related

to water environment. Environmental exposure factors
include everything living in the surrounding environment
of fish tanks, the stress and immunosuppression that
related to infections by HIV/AIDS (Von Reyn et al.,
1996).

Fish and most often shellfish appeared to be active
viable carriers of genus Salmonella, with no clinical illness
and apparent disorder (Novotny et al., 2004). However,
transmission of this bacteria in the records showed that
fish may serve as a vector for Salmonella spp. (Metz,
1980; Minette, 1986; Chattopadhyay, 2000). Most
zoonotic Enterica species is exclusively belonged to genus
Salmonella, non-typhoid Salmonella contamination
hazard in all raw foods (Molbak et al., 2006).

Salmonella outbreaks associated with different types
of seafood such as shrimp, fish, oysters and clams, for
the period between 1998 and 2004. According to CDC,
genus Salmonella was the main causative agent of
foodborne sickness amongst outbreaks related to seafood.
In the last decade, the FDA had related the availability of
Salmonella pathogens in a numerous fish and shellfish
as well as their products (Iwamoto et al., 2010).
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This research involved the isolation of Salmonella
in fish sample collected from Iraqi markets, no similar
study was reported such analysis to the time of writing
this research. The results focused on distribution of
infected fish in Iraqi markets.

Materials and Methods
Collection and Processing of Samples

Fifty (50) carp fish (Cyprinus carpio) viscera
samples were collected from Iraqi markets during the
period May and June 2015 in different geographical areas
in Baghdad. Viscera of fish were collected and
transferred in sterile sealed bags with aeration during
shipping, which were stored at 4°C. Specimens were
examined in the enriched inoculum which was cultured
by streaking on Salmonella-Shigella agar (SS agar) then
incubated for 24-48 hours. Black colorless colonies with
black centers (or some of them without) were recognized,
which were attributed to H2S production. Gram stain was
done for each sample and a set of biochemical tests were
performed. The biochemical tests contained bacterial
motility, cytochrome oxidase, catalase, and Triple Sugar
Iron (TSI) as well as microscopic observation

Results and Discussion
The analysis was achieved on fifty fish viscera

specimens. A total of 20 out of 50 (40%) of them were
infected with genus Salmonella. This ratio of infected
fish may be related to contamination by the water used
to keep them alive. Research reported that genus
Salmonella is a dangerous microbe which could invade
fish and consequently humans through the route of
contaminated freshwater where normally fish is living.
This is possible the main way of transmission of
Salmonella from fish to humans. However, our opinion
agrees in this regard with the study of (Alcaide et al.,
2005).

Budiati et al., (2011) isolated Salmonella from
whole-body of catfish (80%), gills (40%), intestine (20%)
and finally water (6.67%). Depending up on both
morphological and cultural characteristics by using a
different media. The colonies appeared pale, small,
smooth, rounded with black center on SS agar (Novotny
et al., 2004). The use of SS agar was very effective in
this research and isolation on XLD agar (figure 1),
colonies appeared red with a black center and these results
were in line with (Ruiz et al., 1996).

The technique used for isolation of genus Salmonella
from a specimen requires utilization of enrichment culture
media which supply two features: inhibitory effect to the
majority of saprophytes growth and a selective capacity

to Salmonella growth on culture media that make its

Fig. 1: A/ Salmonella cultured on SS agar, B/Salmonella colony
subcultured in TSI.

colonies easily recognized (Budiati et al., 2011).
The correlation between Iraqi fish infection and

Salmonella could be attributed to different causes. These
causes could include handling, environmental changes,
fecal-oral transmission route, feeding sources. However,
our results agree with the report of Department of Health
at Washington State (2011) which estimated that
transmission of Salmonellae was fecal-oral and vehicle-
borne (poultry, fish, and egg salad) (Molbak et al., 2006).

Our results represent higher recorded values than
other studies (Fig. 2). This could be related to following
health conditions and criteria from sellers and producers.
Danba et al., 2014) isolated Salmonella (9.30 %) from
fish with no clinical disease which informed that fish could
survive with Salmonella infection without any impact of
its general health. However, Fish and their products were
recognized as transporters of foodborne bacterial diseases
in human beings (Novotny et al., 2004; Hastein et al.,
2006; Efuntoye et al., 2012). Salmonella might possibly
be admitted to fish production processing by human
workers in the fish industry via handling as noted by
(Emikpe et al., 2011).

However, Salmonella can infect carp fish during
packaging for preparation before selling (Blevins, 1991).
Also Salmonella was detected in the liver of carp fish
due to contaminated water which is concomitant with
the findings of our study (Daskalova et al., 2014). Retails
of fish in the Kingdom of Saudi Arabia were detected
positive for Salmonella infection which could pose an
impact on Saudi consumers and this is in line with the
current study (Elhadi, 2014). Another study revealed that
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Fig. 2: Salmonella infection from total collected sample. 1= Represents
the total collected sample (50 sample), 2= Represents Salmonella
infection (20 sample, 40%).

Salmonella enteritidis had shown the ability to penetrate
and persist into the tissues of live common carps which
can boost our interpretations (Hudecová et al., 2010).

In conclusion, health precautions should be applied
for fish and fish products consumers to avoid Salmonella
infection as well as study other types of infection related
to fish that could affect public health. We recommend
that the investigation should be performed on all
geographical areas of fish farms and fish production. The
ignorance of solution leads to serious complication that
affects human to find a suitable solution for the problems.
Fish producers and sellers must know the Salmonella
effect on human and method of avoiding infection and
method of applying hygienic protocols to reduces
infections.

References
Acha, P.N. and B. Szyfres (2003). Zoonoses and communicable

diseases common to man and animals. Vol. I. Bacterioses
and Mycoses. 3rd ed. Scientific and Technical Publication
No. 580, Pan American Health Organization, Regional
Office of the WHO, Washington, USA, 384.

Alcaide, E., M.D. Blasco and C. Esteve (2005). Occurrence of
Drug-Resistant Bacteria in Two European Eel Farms.
Applied and Environmental Microbiology, 71(6): 3348-
3350.

Alinovi, A., F. Vecchini and P. Bassissi (1993) Sporothricoid
mycobacterial infection – a case-report. Acta Dermato-
Venereologica, 73: 146–147.

Bleiker, T.O., J.E. Bourke and D.A. Burns (1996). Fish tank
granuloma in a 4-year old boy. Brit. J. Dermatol., 135:
863–864.

Blevins, R.D. (1991). Measurement of aquatic contamination
by utilizing microsomal enzyme preparations from Carp
(Cyprinus carpio) in the Salmonella assay. Environmental
Toxicology and Chemistry, 10: 449-453.

Budiati, T., G. Rusi, A.F.M. Alkarkhi, R. Ahmed and Y. Arip
(2011). Prevalence of Salmonella spp. from catfish (Clarias
gariepinus) by using improvement isolation methods.

International Conference on Asia Agriculture
and Animal, 13, IACSIT Press, Singapore.

Chattopadhyay, P. (2000). Fish-catching and
handling. In: Robinson R.K. (ed.): Encyclopedia
of Food Microbiology, 2, Academic Press,
London, 1547.

Danba, E.P., A.H. Bichi, S. Ishaku, M.K. Ahmed, U.
Buba, M.S. Bingari, B.W. Barau and U.F. Fidelis
(2014). Occurrence of pathogenic bacteria
associated with Clarias gariepinusin selected
fish farms of Kumbotso local government area
of kano state Nigeria. Pure and Applied Science,
7(2): 145-149.

Daskalova, A., A. Pavlov and H. Daskalov (2014). Contamination
and persistence of Salmonella Enteritidis in stressed and
unstressed common carp (Cyprinus carpio L.). Journal
of Biology, 2(2): 32-8.

Efuntoye, M.O., K.B. Olurin and G.C. Jegede (2012). Bacterial
flora from Healthy Clarias gariepinus  and their
antimicrobial resistance pattern. Advance Journal of Food
Science and Technology, 4(3): 121 – 125.

Elhadi, N. (2014). Prevalence and antimicrobial resistance of
Salmonella spp. in raw retail frozen imported freshwater
fish to Eastern Province of Saudi Arabia. Asian Pacific
Journal of Tropical Biomedicine, 4: 234-238.

Emikpe, B.O., T. Adebisi and O.B. Adedeji (2011). Bacteria load
on skin and Stomach of Clarias gariepinus  and
Oreochromis niloticus from Ibadan, Southwest Nigeria.
Journal of Applied Science Research, 7(7): 1047-1051.

Hastein, T.B., J. Hjeltnes, U. Lillehaug, M. Skare, H. Berntssen
and A.K. Lundebye (2006). Food safety hazards that occur
during the production stage: Challenge for fish farming
and the fishing industry. Review in Science and
Technology, 25: 607-625.

Hudecová, K., H. Buchtová and I. Steinhauserová (2010).
Effects of modified atmosphere packaging on the
microbiological properties of fresh common carp (Cyprinus
carpio L.). Steinhauserová - Acta Veterinaria Brno., 79:
93-100.

Iwamoto, M., T. Ayers, B.E. Mahon and D.L. Swerdlow (2010).
Epidemiology of seafood-associated infections in the
United States. Clinical Microbiology Reviews, 23(2): 399-
411.

Kern, W., E. Vanek and H. Jungbluth (1989). Fish breeder
granuloma: infection caused by Mycobacterium marinum
and other atypical mycobacteria in the human. Analysis
of 8 cases and review of the literature (in German). Med.
Klin., 84: 578–583.

Metz, H. (1980). Water as a vector of infection: waterborne
bacteria (in German). Zentralbl Bakteriol Mikrobiol Hyg.
(B), 172: 255–274.

Minette, H.P. (1986). Salmonellosis in the marine environment.
A review and commentary. Int. J. Zoonoses, 13: 71–75.



Molbak, K., J. Olsen and H. Wegener (2006). Salmonella
Infections. In H Reimann, D Cliver (eds.), Foodborne
Infections and Intoxications. Academic Press, 55-155.

Notermans, S. and E. Hoornstra (2000). Risk assessment of
Listeria monocytogenes in fish products: some general
principles, mechanism of infection and the use of
performance standards to control human exposure. Int. J.
Food Microbiol., 62: 223–229.

Novotny, L., L. Dvorska, A. Lorencova, V. Beran and I. Pavlik
(2004). Fish: a potential source of bacterial pathogens for
human beings. Vet. Med.-Czech., 49(9): 343-358.

Ruiz, J., M.L. Ninez, J. Diaz, I. Lorente, J. Perez and J. Gomez
(1996) Comparison of Five Plating Media for Isolation of

Salmonella Species from Human Stools. J. Clin.
Microbiol., 34(3): 686-688.

Speight, E.L. and H.C. Williams (1997). Fish tank granuloma in
a 14-month old girl. Pediatr. Dermatol., 14: 209–212.

Von Reyn, C.F., R.D. Arbeit, A.N.A. Tosteson, M.A. Ristola,
T.W. Barber, R. Waddell, C.H. Sox, R.J. Brindle, C.F. Gilks,
A. Ranki, C. Bartholomew, J. Edwards, J.O. Falkingham,
G.T. O’Connor, N.J. Jacobs, J. Maslow, J. Lahdevirta, S.
Buhler, R. Ruohonen, J. Lumio, R. Vuento, P. Prabhakar
and M. Magnusson (1996). The international epidemiology
of disseminated Mycobacterium avium complex infection
in AIDS. AIDS. 10, 1025–1032.

2686 Ameer Hatem Abd ALameer et al.


