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ABSTRACT

Aim: This study evaluated the presence of Listeria species in smoked fish sold within Zaria
metropolis and determined their antibiogram. Method: A total of two hundred (200) smoked fish
sampleswere collected from Samaru, SabonGari TudunWada and Zaria City markets.Polymerase
chain reaction was used to detect the presence of prs and hlyA genes in the Listeria isolates.
Antibiotic susceptibility test was carried out in order to determine the level of resistance of the
isolates. Result:Out of the 15 isolates of Listeria species, 3 (20.0%) were L. seeligeri while 12
(80.0%) were L. ivanovii. Multiple antibiotic resistant indices of the isolates were found to be >
0.69, indicating that the isolates werepre-exposed to antibiotics. Conclusion: Smoked fish in
Zaria metropolis, contain clinically significant bacteria, which are of public health importance
and arenot safe for human consumption.

Keywords: Listeria species, smoked fish (clarius gariepinus)

INTRODUCTION been involved in a large number of food-

Listerias pieces. has been found in a great
variety of fish, even in smoked fish (1).
Listeria  monocytogenes and  Listeria
innocua are the most frequently isolated
strains in food processing plants. However,
most of the cases of listeriosis transmitted
through food are due to the contamination of
raw or cooked foods with Listeria
monocytogenes (2). Listeria monocytogenes
can develop at low temperatures in a wide
pH range, with a high concentration of
sodium chloride and reduced water activity.
Hence, it can survive and multiply in a great
variety of food products (3). Listeria has
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borne outbreaks transmitted through food all
over the world. The most hazardous
products are those “ready to eat” foods
which are stored at room temperature for
long periods of time (4). Because of the
ubiquitous nature of Listeria
monocytogenes. all food contact surfaces
can be a source of contamination and the
bacteria can survive the acidity of the
stomach enter the small intestine, cross the
epithelial barrier and then spread to the liver,
spleen, central nervous system and the fetus
in pregnantwomen (5). The mortality rate of
listeriosis is from 20 to 30 and 25%
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worldwide and can be up to 70% in
immunocompromised persons (5).

The use of PCR in combination with
traditional culture, to detect the presence or
absence of Listeria has also been explored in
recent years by amplifying Listeria specific
genes through PCR and quantifying them by
the detection of a fluorescent probe attached
to the DNA fragments, even low numbers of
the bacteria can be detected within a few
hours (after enrichment) as opposed to the
several days it takes to complete traditional
plating techniques. (6).

METHODS
Detection of prs and hlyA Genes by
polymerase chain reaction

DNA Extraction
Extraction of the DNA using the boiled-cell
method as performed as described by (7),
which is a modification of the method by
(8). For the detection of these genes, isolates
of the presumptive colonies were sub-
cultured in 6ml tubes containing Listeria
enrichment broth and incubated at 37°C for
24h. The tubes were centrifuged at 10,000
rpom for 2 min to pellet the cells. The
harvested cells were washed with 500 pl of
sterile distilled water and vortexed to re-
suspend the pellets. Tubes were heated at
100°C for 10 min and allowed to cool at -
20°C for 5 min, followed by a centrifugation
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at 12,000 rpm for another 5 min. The clear
supernatant was used as template DNA in
PCR assay.

Polymerase Chain Reaction (PCR)

DNA amplification was done in a 50uL
reaction mixture containing 10 pL of 5x
PCR buffer (50mM NaCl, 50mM Tris-HClI,
pH 9.0) 250uM each deoxynucleotide
triphosphate; 2mM MgCI2; and 1 U of
GoTaq Flexi DNA polymerase (Promega
U.S). Each primer was added at the final
concentrations of 15ulL. Five microlitre of
template DNA was also added to each
reaction mixture. The final volume of the
reaction mixture was thenadjusted to 50uL
with sterile deionized distilled water.
Amplification was done in thermal cycler
(Applied Biosystems, U.S) following
standardized conditions consisting of initial
denaturation of 94°C for 3minutes, final
denaturation at 94°C for 1minute, primer
annealing at 60°C for 2minutes, primer
extension at 72°C for 1minute and final
extension at 72°C for 15minutes.

Agarose Gel Electrophoresis

The amplified DNA fragments were
resolved by agarose gel electrophoresis,
stained with ethidium bromide (0.5pg/ml)
and visualized with an UV transilluminator
(9). The set of primers used for the
amplification is as presented on the Table 1.

Table 1: Set of Primers used for Polymerase Chain Reaction

Primer Primer sequence (5°-3)

target amplicon(bp) Reference
gene

Prsk GCT GAAGAG ATT GCGAAAGAAG
PrsR CAAAGAAACCTT GGATTT GCG G

HIyAF  CCT AAG ACG CCAATC GAA
HIyAR  AAG CGCTTG CAACTG CTC

Prs 370 (10)

hiyA 702 (11)
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Antibiogram of Listeria species lIsolated
from Smoked Fish Samples

The antibiotic susceptibility of the isolates
was determined using disc-diffusion method
as recommended by Clinical Laboratory
Institute Standard (12). The isolates were
grown for 24h at 37°C on surface of nutrient
agar, after which the isolates were
suspended in 5ml normal saline and the
turbidity was adjusted to match McFarland
Standard of 0.5  (equivalent to
1.5x108CFU/ml). Aliquot of 0.1ml of the
bacterial suspension was dispensed on the
surface of freshly prepared Mueller Hinton
agar and spread evenly using a sterile bent
glass rod and allowed to air dry for 5
minutes.The antibiotic discs containing
Amoxicillin ~ (25pg),  Chloramphenicol
(30pg), Ciprofloxacin (5pug), Erythromycin
(15pg), Gentamicin (30pg), Streptomycin
(10pg), Tetracycline (30ug), Trimethoprim
(5pg) and Oxacillin (1pg) were placed on
the surface of the agar plate and incubated at
37°C for 24 hrs. The zones of inhibition
were measured in millimeter and interpreted
in accordance with the Clinical and
Laboratory Standards Institute Standards
guidelines (12). The multiple antibiotic
resistances (MAR) index was determined for
each of the isolates. MAR index was
calculated by dividing the number of
antibiotics to which each isolate was
resistant to (a) by the total number of
antibiotics to which the isolate was tested

(b) (13).
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MAR index

MAR index = Multiple- antibiotic resistance
indices above the bench score of 0.20

a = number of antibiotics to which each
isolate was resistant to

b = total number of antibiotics to which the
isolate was tested.

RESULTS
Genes detected in the Listeria species
isolated

The prs gene, which is a housekeeping gene
was detected in the isolates screened by
PCR, this confirms that the isolates are
Listeria species. The virulence gene hlyA
was detected in all the isolates screened
’Iatel below:

i

Platel: Amplicons of prs gene (370bp)
and hlyA gene (702bp) from Listeria
species isolated from smoked fish

702 bp

370 bp
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Lane M is 100 bp molecular ladder. Multiple Antibiotic Resistance Index and
Lane 1 to 4 are samplesKS2, KS3, SM6, Resistance Pattern of Listeria species
600(SM4) respectively isolated from smoked fish
Lane 5 negative control The MARI and Resistance Patterns of the
Lane 6 positive control Listeria species isolated from smoked fish

sold within Zaria metropolis is presented on
the Table 2and Table 3 below respectively.
MAR indices of the isolates were found to
be between 0.69 for isolates resistant to 6
classes of antibiotics and 0.89 for isolates
resistant to 8 classes  antibiotics

Table2: Antibiotic Susceptibility Pattern of Listeria Species Isolated from Smoked Fish

Antibiotic (n = 15) Susceptible (%) Intermediate (%) Resistant (%)
AML 0(0.0) 0(0.0) 15(100.0)
AK 0(0.0) 0(0.0) 15(100.0)
C 0(0.0) 0(0.0) 15(100.0)
CAZ 0(0.0) 0(0.0) 15(100.0)
CIP 0(0.0) 9(60.0) 6(40.0)
CRO 0(0.0) 14(93.3) 1(6.7)
CN 0(0.0) 12(80.0) 3(20.0)
DO 0(0.0) 0(0.0) 15(100.0)
E 0(0.0) 0(0.0) 15(100.0)
ENR 0(0.0) 7(46.7) 8(53.3)
IPM 4(26.7) 11(73.3) 0(0.0)
NA 0(0.0) 0(0.0) 15(100.0)
TOB 0(0.0) 0(0.0) 15(100.0)

Keys: AK-Amikacin, AML- Amoxicillin, CAZ-Ceftazidime,  CIP-Ciprofloxacin, = CRO-
Ceftriaxone, C-Chloramphenicol, CN-Gentamicin, DO-Doxycycline, E-Erythromycin, ENR-
Erofloxacin, IPM-Imipenem, NA-Nalidixic acid, TOB-Tobromycin
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Table3: Multiple Antibiotic Resistance Index and Resistance Pattern of Listeria species

Isolated from Smoked Fish

Isolate code  Resistance pattern "MAR Index
SM4 AML, AK, C, CAZ, DO, E, NA, TOB 0.67

SM6 AML, AK, C, CAZ, DO, E, NA, TOB 0.67

SM8 AML, AK, C, CAZ, DO, E, NA, TOB 0.67

SM17 AML, AK, C, CAZ, DO, E, NA, TOB 0.67

SB3 AML, AK, C, CAZ, DO, E, NA, TOB 0.67

KS2 AML, AK, C, CAZ, DO, E, NA, TOB 0.67

KS3 AML, AK, C, CAZ, DO, E, NA, TOB 0.67

SM7 AML, AK, C, CAZ, DO, E, ENR, NA, TOB 0.78

SM12 AML, AK, C, CAZ, DO, E, ENR, NA, TOB 0.78

SM14 AML, AK, C, CAZ, DO, E, ENR, NA, TOB 0.78

SM18 AML, AK, C, CAZ, DO, E, ENR, NA, TOB 0.78

KS1 AML, AK, C, CAZ, DO, E, ENR, NA, TOB 0.78

TWS3 AML, AK, C, CAZ, DO, E, ENR, NA, TOB 0.78

SM13 AML, AK, C, CAZ, CN, DO, E, ENR, NA, TOB 0.78

SM16 AML, AK, C, CAZ, CRO, CN, DO, E, ENR, NA, TOB 0.89

Key: AML — Amoxycillin,AK — Amikacin, C — Chloramphenicol, CAZ — Ceftazidine, CIP -

Ciprofloxacin, CN — Gentamicin, CRO — Ceftrioxone, DO — Doxycycline,

E — Erythromycin,

ENR — Erofloxacin, IPM — Imipenem, NA — Nalidixic acid, TOB — Tobromycin, Ks — Kasuwa (Zaria

city) Sm - Samaru

Sb — Sabon gari, Tw — Tudun wada."™MAR Index wascalculated as

number of antibiotic classes resisted /number of antibiotic classes tested.

DISCUSSION

Molecular confirmation of the isolates
revealed that all the isolates were Listeria
species because the prs gene was detected in
all of them which is the house keeping gene
that is constitutively expressed in order to
maintain cellular function.This suggest that
the phenotypic identification (biochemical test
and microbact) was specific. Contrary to this
finding, (14) reported that only 77% of
Listeria  species isolates  characterized
phenotypically were confirmed to be Listeria
species molecularly by detection of prs gene
in their study.

All the isolates were positive for hlyA gene
which is a virulence gene that codes for
listeriolysin O. Listeriolysin O is essential for
lysis of the phagosomal membrane. The
presence of this gene implies that these
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isolates are pathogenic. According to (15),
Listeria ivanovii and Listeria seeligeri also
harbour virulence gene cluster just like
Listeria monocytogenes, however these
virulence genes are presumably not expressed
in a correct or functional fashion. Our findings
agree with this report of virulence gene in
Listeria ivanovii and Listeria seeligeri. (16)
also reported the presence of hly gene in
Listeria seeligeri.

High level of resistance (100%) was observed
to Amikacin, Amoxicillin, Chloramphenicol,
Doxycycline, Nalidixic acid, Tobromycin,
Ceftazidine and Erythromycin. The isolates
also had reduced susceptibility to Ceftriaxone,
Gentamicin, Erofloxacin and Ciprofloxacin.
Susceptibility of the isolates to Imipenem was
recorded as 26.7%. The high antibiotic
resistance rate observed in Listeria species
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isolated from smoked fish is of medical and
public health concern since the isolates are
resistant to commonly used and prescribed
antibiotics.

The frequent use of antibiotics in the
prevention and treatment of diseases in fish
and other animals as well as growth promoter
might be linked to the high resistance rate
observed in this study to the antibiotics tested.
MAR index values < 0.20 indicate that the
isolates originate from samples with low risk
where antibiotics are not commonly used
while MAR index values > 0.20 indicate that
the isolates originate from a high-risk source
where antibiotics are commonly used or abuse
(17). The MAR indices of the Listeria species
isolated in this study were higher than 0.2
(0.67and 0.89) this indicating that the isolates
originated from higher risk source where they
are constantly exposed to antibiotics. Similar
finding was reported by (17) and all isolates of
Listeria species screened had MAR indices
greater than 0.2.

CONCLUSION

The Listeria isolates were confirmed
molecularly by detecting the prs gene and
hlyA gene in all the isolates screened. High
level of resistance was observed to most
commonly used antibiotics and the MAR
indices of the isolates were found between
0.61 to 0.85 for isolates resistance to 8 and 11
antibiotics respectively.
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