
Introduction

Listeria spp. are considered ubiquitous organisms,
widely distributed in the environment (1). L.
monocytogenes has even been isolated from river water
and sediment (2), canals and lakes (3). Listeriosis is an
atypical foodborne disease that most frequently affects
pregnant women, newborn infants, children and adults
whose immune systems are weakened. The illness is rare
but the mortality rate can be as high as 30%.
Consumption of foods contaminated with L.
monocytogenes is the primary route of transmission for
Listeriosis (4). 

Lennon et al. (5) proposed that consumption of
shellfish and raw fish was responsible for an epidemic of
prenatal listeriosis in New Zealand in 1980. Other
researchers have reported sporadic cases of seafood-
borne listeriosis (6,7). 

A number of publications indicate that fish can
frequently be contaminated with L. monocytogenes (8-
12). The presence of Listeria species in fish has been
reported by a number of researchers. The incidence rates
vary between 35.7% and 0% in fresh fish according to
Fuchs and Surendran (13), but were reported as 72.4%-
7.2% by Jeyasekaran et al. (14).
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Abstract: One hundred and fifty fish caught from Keban Dam Lake were examined for the presence of Listeria monocytogenes. A
random amplified polymorphic DNA (RAPD) assay using a random primer was performed to detect genetic variations among L.
monocytogenes isolates. The selective enrichment procedure followed by selective isolation was used for listeria isolation from fish
intestines. 

Ten (6.6%) L. monocytogenes were isolated and identified from fish intestines. Two different band profiles were obtained by the
RAPD analysis of the isolates. 

The results indicated that the isolates might have originated from different sources, and fish contaminated with L. monocytogenes
may cause serious health problems in humans.
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Bal›k Ba¤›rsaklar›ndan Listeria monocytogenes ‹zolasyonu ve RAPD Analizi

Özet: Keban baraj gölünden yakalanan toplam 150 bal›k, Listeria monocytogenes varl›¤› yönünden incelendi. L. monocytogenes
izolatlar› aras›ndaki genetik farkl›l›klar› tespit etmek amac›yla rastgele bir primer kullanan Random Amplified Polymorphic DNA
yöntemi kullan›ld›. Bal›k ba¤›rsaklar›ndan listeria izolasyonu amac›yla selektif zenginlefltirme sonras› selektif izolasyon basama¤› ile
devam eden yöntem kullan›ld›.

‹ncelenen bal›k ba¤›rsaklar›ndan 10 (% 6,6) L. monocytogenes izole ve identifiye edildi. ‹zolatlar›n RAPD analizi sonras›nda iki farkl›
bant profili elde edildi.

Bu çal›flman›n sonuçlar› izolatlar›n farkl› kaynaklardan gelmifl olabilecegini ve bal›klar›n insanlarda ciddi sa¤l›k sorunlar›na yol
açabilecek olan L. monocytogenes ile kontamine oldu¤unu göstermektedir.
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The development of a rapid, accurate and
discriminating typing method is needed to monitor
listeriosis outbreaks. Of the several typing techniques
developed to differentiate Listeria at subspecies level,
serotyping was the most commonly and extensively used
(15). However, the limited value of serotyping in Listeria
typing was mentioned in several reports, stemming from
the fact that only a minority of serovars were detected
from field isolates (16).

Because of the low discriminatory power of this
method, a phage-typing system was developed and was
the only means to distinguish between strains of the same
serovar before the introduction of molecular methods. 

The drawback of this typing is that there are non-
typable strains. Since 1989, various molecular typing
methods have been applied to L. monocytogenes,
including multilocus enzyme analysis, ribotyping, DNA
microrestriction and macrorestriction profile analysis and
random amplified polymorphic DNA (RAPD) assay (17-
21).

In epidemiology, the RAPD assay is appropriate for
screening large panels of strains. Many researchers have
used this assay for typing L. monocytogenes isolates from
different sources (20-22).

Numerous reports can be found on the presence of L.
monocytogenes in fish and fish products (23,24). This
study was performed to determine the presence of L.
monocytogenes in fresh fish from Keban Dam Lake and
to detect genetic variability in the isolates by RAPD
analysis.

Materials and Methods

Sampling Procedure

One hundred and fifty fish (Capoeta capoeta umbla)
were sampled from Keban Dam Lake and were analysed
for the presence of L. monocytogenes. The fish were
placed into separate plastic bags and immediately
transferred to the Microbiology Laboratory at Firat
University Faculty of Veterinary Medicine. Each fresh fish
was opened with a sterile scalpel and about 1 g of
intestine content was taken using a sterile swab for
listeria isolation. 

Isolation and Identification Procedure

Intestinal contents of the fresh fish were transferred
to 10 ml Listeria Enrichment Broth (Oxoid). The tubes

were shaken vigorously and incubated for 24-48 h at 37
ºC. One or two loops of Listeria Enrichment Broth culture
were streaked onto Listeria Selective Agar (Oxoid). The
plates were incubated for 48 h at 37 ºC. Plates were
examined for typical Listeria colonies with dark halos and
suspicious colonies were transferred onto tryptic soy agar
(TSA) (Difco) and incubated for 24 h at 37 ºC. Listeria
suspected colonies were identified by biochemical tests
including Gram stain, motility, catalase, oxidase, β-
haemolysis, carbohydrate fermentation tests (mannitol,
rhamnose, xylose) and the Christie-Atkins-Munch-
Peterson test (25). 

DNA Isolation 

A single L. monocytogenes colony was grown
overnight on TSA at 37 ºC. One colony from the culture
was inoculated into 5 ml of Tripticase Soy Broth (Difco)
and incubated overnight at 37 ºC. The broth culture of
2.5 ml was then centrifuged, and the pellet was washed
in 1 ml of distilled water and resuspended in an
Eppendorf tube containing 400 µl of phosphate buffer
saline (PBS). The tubes were vortexed and centrifuged at
11,600 x g for 5 min. The supernatant was discarded and
the pellet was resuspended in 375 µl of STE buffer (100
mM NaCl, 50 mM Tris-HCl, pH 7.4, 1 mM EDTA, 5 µl of
20 mg/ml Proteinase K and 20 µl of 10% SDS). The
suspension was incubated at 55 ºC for 4 h, with vortexing
every 30 min. An equal volume of phenol was added to
the suspension, which was shaken vigorously by hand for
5 min and then centrifuged at 11,600 x g for 10 min.
The upper phase was transferred into another Eppendorf
tube. Genomic DNA was precipitated with absolute
ethanol and 0.3 M sodium acetate at –20 ºC for 1 h. The
mixture was then centrifuged at 11,600 x g for 10 min
and the upper phase was discarded. The pellet was
washed twice with 90% and 70% ethanol, respectively,
with each step followed by 5 min centrifugation. The DNA
pellet was gently resuspended in 200 µl of sterile distilled
water. 

RAPD analysis

In the RAPD analysis of L. monocytogenes strains, the
reaction mixture was prepared in a total volume of 50 µl
consisting of 5 µl of template DNA, 10x PCR buffer
buffer (750 mM Tris-HCl, 200 mM (NH4)SO4, 0.1%
Tween 20), 3.5 mM MgCl2, 200 µM deoxynucleoside
triphosphates, 1.25 U of Taq DNA polymerase
(Fermentas, Lithuania), and 1 µM of OPA-11 primer (5’-
CAA TCG CCG T –3’). The samples were amplified
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through 50 cycles of denaturation (1 min at 94 ºC),
primer annealing (1 min at 37 ºC), and chain extension (1
min at 72 ºC). A last step of extension was applied at 72
ºC for 10 min. Then 15 µl of PCR products were
separated by electrophoresis in 1.5% agarose gels and
visualised by ethidium bromide staining. For pattern
analysis, 13 µl of the amplification products were loaded
on 1.5% agarose gels and run at 70 V for 1 h. Gels were
visualised by ethidium bromide and examined under
ultraviolet light and photographed on Polaroid (type 667)
film, and the patterns were compared visually (21).

Results

Isolation

L. monocytogenes suspected growth was observed in
10 samples in LSA after 48 h of incubation. They were
identified as L. monocytogenes by biochemical tests and
the isolation rate of L. monocytogenes was 6.6% from
fish intestines.

RAPD analysis

The 10 isolates of L. monocytogenes were typed by
RAPD analysis using a single strain oligonucleotide primer
for epidemiological analysis. All isolates yielded positive
results and band patterns with RAPD. Two different band
profiles were obtained from the RAPD analysis of L.
monocytogenes strains (Figure). 

Discussion

Our results show that the fresh fish obtained from
Keban Dam Lake contain L. monocytogenes, which is
regarded as an important human pathogen, in their
intestines. Intestinal contents of fish usually contaminate
the fish meat and this causes the contamination of food-
borne pathogens such as L. monocytogenes during the
factoring procedure. The prevalence of L. monocytogenes
in freshwater fish was 6.6%. This rate is lower than that
in most of the published surveys on fresh fish. 

Listeria spp. have been found in raw fish of
freshwater and marine origins and L. monocytogenes was
isolated from 62% of all water samples (26). In a study,
88 samples of salmon and salmon-trout were analysed
for the presence of Listeria spp. and L. monocytogenes.
The frequency of Listeria and L. monocytogenes in salmon
was 12% and 0%, respectively, and in salmon-trout was
6.3% and 2.1% respectively (27). Miettinen et al. (28)

investigated the surface contamination and the presence
of L. monocytogenes in fish processing factories. Listeria
spp. was determined at a rate of 45% and L.
monocytogenes with at a rate of 12%.

In another study, 56 fresh fish samples were
analysed for the presence of Listeria spp. Fifteen of the
samples were found to be contaminated with Listeria spp.
L. monocytogenes and L. innocua were isolated from 3
and 12 samples, respectively (29). Fuchs and Surendran
(13), were unable to detect L. monocytogenes in fresh
fish from India, although 33% of the samples harboured
Listeria spp. However, Adesiyun (30) recorded a 2%
incidence of L. monocytogenes in fish and shell fish in
India.

The results of this study were lower than those of
other, related studies. All fish used in this study were
obtained from same area of the dam lake and the sewage
system of the city had been discharging into this region
for many years. Therefore the isolation rate was expected
to be high. However, biological cleaning had been
performed before discharging into the lake and this might
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Figure. RAPD analysis of 10 L. monocytogenes isolates from fish
intestines; A,B- profiles.



have caused the isolation rate to be lower than that in
other reports. 

The methods used for the isolation of Listeria from
foods have varied. Most methods involve enrichment and
selective plating. The media used for enrichment and
selective plating have also varied (31). The method
approved by the USDA was used for isolation of L.
myonocytogenes in this study.

Among the molecular biological techniques, the RAPD
method was chosen for this study due to several
advantages, such as its greater discriminatory power,
simplicity, reproducibility and sensitivity. In the analysis
of the L. monocytogenes isolated from 10 samples by the
RAPD method, 2 distinguishable and reproducible band
profiles were obtained using a random primer (OPA-11).
The different RAPD profiles raise the possibility that the
isolated L. monocytogenes strains come from different
sources. It was also indicated that there was no significant

genetic difference between the isolates. With the addition
of subsequently assayed random primers, the sensitivity
and simplicity of the RAPD method could be improved for
subtyping L. monocytogenes strains by exploiting the
natural variability among individual isolates. Therefore
many different random primers or other typing methods
may be required for detailed analysis of isolates. 

In conclusion, our results indicated that the fish living
in Keban Dam Lake contain L. monocytogenes in their
intestines and these fish may cause listeriosis outbreaks
as reported previously (32,33). Humans eating the fish
and their products are at risk of illness. The genotyping
results showed that the strains isolated have different
genetic profiles. This may be the result of different
sources of bacteria. More discriminative typing
techniques could be used to reveal the relationship
between human, animal and fish isolates. 
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