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Fish meat is more susceptible to pathogen contamination than other protein-rich foodstuffs due to
its high deterioration. Pseudomonas aeruginosa is considered one of the most common microbial strains
responsible for the deterioration of fish and seafood products. the study's goals are to detect virulence
variables of Pseudomonas aeruginosa and estimate the level of contamination in a fish sample, In this
research, 120 fresh fish samples, were gathered from the local Diwaniyah city market local fish meat
sample. including (60 marine fish and 60 common carp (Cyprinus carpio). The isolates were subjected to
numerous biochemical, microbiological, and molecular analyses, and the results showed that about 26
samples were contaminated with Pseudomonas spp. performed on 21.6% of the total sample. Polymerase
chain reaction (PCR) was used to amplify 539 bp, 511 bp, and 495 bp, for 16S DNA, Tox A, and Tox S
respectively. A total of 21 Tox A genes were identified in 26 P. aeruginosa isolates, whereas the ToxS
gene was detected in 17 of the same isolates. According to the results, Pseudomonas aeruginosa isolated
from fish samples contains multiple virulence factor genes, indicating high pathogenicity, which may
affect consumer health because these variants exhibit the capability to increase the pathogenesis of the
microorganisms with the severity of the infection and cause economic losses
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Introduction

Fish meat has long been regarded as an
essential food for optimum health; from ancient
times, it has been known as a 'brain food',
referring to its role in the formation of a healthy
brain. Over the last several decades, research
has shown the relevance of fish nutritional
components in brain development and
reproduction, as well as their participation in a
range of other bodily activities. Fish provides
excellent macro- and micronutrients compared
to other protein sources (1). It is considered to
be a "rich food for poor people" because it
supplies significant nutrients, including high-
biovalue fatty acids and protein. (2) .Fish flesh
protects against a variety of common ailments,
including disease, stroke,
asthma , diabetic heart disease, Alzheimer's,
cancer, and may also aid in the prevention of
other disorders.(3) Both pathogenic and non-
pathogenic bacteria for human , are often
found in fish and fish product .

cardiovascular

Most seafood products deteriorate, due to
microorganisms, their activities and the
microbial flora of freshly caught fish. . Fish that
has undergone microbial deterioration may
have unexpected tastes, odors, slime formation,
and discolorations, which make it unfit for
consumption. (4) However, only a small
number of organisms known as specific
spoilage organisms (SSOs) can be responsible
for the unpleasant off flavors associated with
seafood spoilage. (5). European Food Safety
has recognized Campylobacter, Salmonella, E.
coli, Yersinia, and Listeria monocytogenes as
the bacteria responsible for the most significant
infectious outbreaks around the world. Also
refer to (6). Gram-negative psychotropic rods,
which
Vibrio, and Aeromonas species, were mostly
identified from fresh fish samples. (7 Each of
these bacterial species was identified in samples

include Shewanella, Pseudomonas,

of both fresh and degraded fish. Pseudomonas

aeruginosa is a very adaptable pathogen that
can grow in a variety of environments.

Typically, the species retreats from soil and
water or settles in various anatomical Humans,
animals, insects, and plants may all be present
in certain places. Pseudomonas aeruginosa
strains have been introduced into a sample of
marine and local carb fish this bacterium has a
number of virulence factors. Tox A and Tox S
genes are extracellular toxins (exoenzyme S
and exotoxin A). They necrotize colonized
tissue and limit the activity of phagocytic cells,
promoting dispersion (8). These factors have
been scientifically demonstrated to enhance the
pathogenicity of bacteria and the severity of
illness. .(9) Despite the importance of knowing
these traits, strains derived from local food
sources are not properly documented. (10) The
current research is intended to assess the
prevalence of Pseudomonas.aeruginosa its
isolation from a local fish sample in Diwaniyah
City Market, and the identification of virulence
genes. because these variants exhibit the
capability to increase the pathogenesis of the
microorganisms and the severity of the
infection, which may affect consumer health.

Material and methods

1- Fish Samples collection:

One hundred twenty randomly selected

samples of fresh fish ( 60 Cyprinus carpio and 60
marine fish) weighing between 500 and 1000 g were

collected from stores in Al-Diwaniya city. The
sample was put in a clean plastic bag and allowed to

cool before being sent

immediately to the

microbiological lab. Various microbiological and
biochemical tests were performed. After getting
swabs from the skin, intestine, and meat, about 25
grams of muscle were cultivated in nutrient broth at
25°C for 48 hours, and then different bacterial and
biochemical tests were done.
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2- isolation of bacteria and
Bacteriological examination :

This study involved aseptically removing
25 grams of muscle and intestine tissue. After
that, it was mixed with 225 ml of peptone water.
we cultivated the broth at 25°C for 24 hours.
then one loopful of the cultivated broth was
distributed onto MacConkey agar, blood agar,
24-48 hours at 25°C. The suspected colonies
streaked for 48 hours at 25°C on cetrimide agar
and chromogenic pseudomonas agar (Oxoid,
England). (11) Gram stain was utilized to
identify the isolates by their phenotypes. As
specified by the American Society of Clinical
Pathology (12), Additionally,
analyses were conducted, including assays for

oxidase, catalase, indole, TSI and Simon citrate.

(13).

3- Molecular methods :

biochemical

3.1 Extraction DNA

The DNA extraction kit (Add Bio/Korea ) was
used to extract genomic DNA from the isolates in
accordance with the instructions provided by the
manufacturer. Place about (1x10° bacterial cells)
from bacterial culture in a 1.5 ml microcentrifuge
tube. Spin for 1 minute at 14—16,000 x g and Include
20 ul of Proteinase K, for lysis. Combine 200ul of
GB Buffer with the sample with a vortex , Every 3
minutes, invert the tube during incubation for 10
minutes . for DNA-binding Stir 200 pl of absolute
into the sample lysate immediately by shaking
firmly. Add the GD column to a 2 ml collection
tube. After transferring the mixture to the GD
column, centrifuge it at 14-16,000 x g for two
minutes.. Wash Put 400 pul of W1 buffer in the GD
column. Add 600 pl of wash buffer to the GD
column. Dry the column matrix by centrifuging
again for 3 minutes at 14-16,000 x g. The standard
elution volume is 100 pl.. Put 100ul of pre-heated
elution buffer, TE buffer, or water in the center of
the column matrix.
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3.2 Quality Estimation Of DNA

To determine the extracted DNA
concentration and assess sample quality for
future applications the Quantus Fluorometer(
DNA 1IQ™ chemistries on the Quantus™
Fluorometer) was used. 199 pl of diluted quanti
flour dye was combined with 1 pul of DNA (14).
DNA  concentrations measured
throughout a 5-minute incubation period at
room temperature. Additionally, the integrity of

WCEre

the DNA was determined using a 2% agarose
gel stained with 0.5 ug/ml of ethidium bromide.
from AddBio/Korea. (15 ) The DNA isolated
in this study was amplified using PCR. . The
16S rRNA (toxA and toxS) genes, which
encode for virulence factors, are based on the
primers demonstrated in Table 1. The primers
that were used for this investigation were
designed using NCBI Gene-Bank and applied
to a 25ul PCR reaction The description of the
amplification program listed in (Table 2).
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Table(1) . list of primers that used in the study

Primer type Primer sequence Amplication Gene bank
size(bp) reference code
16 F:TACCTGGCCTTGACATGCTG 539 bp EU344794.1
ribosomal R:GTTCCCCTACGGCTACCTTG
RNA gene
ToxA gene F:GTGCTGCACTACTCCATGGT 511 bP JX026663.1
R:GCTGGGCGAGGTAGTTGTAG
ToxS gene F:-TTTTAGGTTTTGCCGCTGCC 459bp L27629.1

R:CCCTTCAAGGTCATGGGCAA

Table (2): The PCR program used to amplify the Pseudomonas aeruginosa genes

Steps
Initial Denaturation 94
Denaturation 94
Annealing 55
Extension 72
Final extention 72
Hold 15

Results and Discussion:

1 Pseudomonas aeruginosa prevalence and
Molecular detection of virulence factors

Fish is more susceptible to pathogen
contamination because of its higher deterioration in
comparison to other high-protein foods due to a
lowered pH and higher moisture content. P.
aeruginosa and other microorganisms have been
identified as the primary cause of deterioration in
the majority of marine products ( 16 ) The
traditional  microbiological  tests, including
phenotype culture , microscopically features and
biochemical tests were wused to determine
Pseudomonas aeruginosa isolates which showed

( time )Min:sec. Cycle
05:00 1
00:30

00:30 35
01:00

07:00

10:00 1

negative for Gram stain, and positive for oxidase,
catalase, TSI, and Simmon citrate, also indicating
positive growth on cetrimide and chromogenic agar
due to their green blue color, uneven ends, and
metallic colonies accordance to . (17 ). These
biochemical tests results showed in (Table 3), The
result of
among the fish samples examined from total (120)
was 26 (21%), which was contaminated with the
pathogen. The high percentages for common carp
and marine samples were 17 (28%), and 9 (15 % )
, respectively, as illustrated in ( Tables 4 and 5).

isolation Pseudomonas . aeruginosa
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Table (3) Result Of Biochemical Analysis Pseudomonus Spp.

Bacteria sram stain Indol Simmon Oxidase Catalase T.S.1
citrate
Pseudomonus spp - - + + + +

Table (4) shows The prevalence percentage of isolated pseudomonas aeruginosa in fresh fish
sample

Type of sample Number of sample N.Positive
Local carb 60 17(28%)
Marine 60 9(15%)
Total 120 26(21%)

( Table 5) The distribution of 16 s ribosomal RNA genes among 26 samples of fish and virulence
factors Tox A gene and Tox S gene in pseudomonas aeruginosa isolates.

Type of sample Carp Marine Total
16 S ribosomal RNA gene 17 9 26
Tox A gene 15 6 21
Tox S gene 11 6 17

1 2 38 &+ &5 6 &

V0= e o o o e o o o 220

1500

L300p =

Figure ( 1 )showing the gel electrophoresis was used to analyze the amplification of the 16S rRNA gene.
Lane 1-8 positive samples for the /6S ¥rRNA gene of pseudomonas aeruginosa (which is 539 bp ) M
ladder (3000 bp )
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Figure . (2) show the gel electrophoresis was used to analyze the amplification of the targeting ToxA gene
pseudomonas aeruginosa at product size(511 bp) ,Lane L(3000)bP ladder , land 2,4,5,7, to 8, is positive

result.

4598P

(Figure.3) show the gel electrophoresis was used to analyze the amplification targeting Tox S gene
pseudomonas aeruginosa Product size (459 bp) lane L(3000) bp ladder from 1 to8 is positive result.

These isolates were confirmed using the PCR
technique. The result of Pseudomonas.
using 16S rRNA, shown in Fig. 1; Table 4; and
the confirmed Tox A gene and Tox S gene (Fig.
2, 3; and Table 4), presents the distribution of
16S ribosomal RNA genes among 26 samples,
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aeruginosa strains detected by

in addition to the virulence factors. The higher
contamination rate was in local carbs (17%),
while it was 9 (15%) in marine samples. These
results were confirmed by a specified 16S RNA
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gene amplicon size of 539 bp, as shown in (Fig.
1 and Table 4 ) Our results of isolation from
local carp seemed higher than those of
research conducted in Iran (18), which found
that the isolates had 5% of 470 fish samples,
and 10.5%. monitored by (19 ) but also similar
to those of studies conducted in Iraq (20) and(
21). The of the
toxA gene and the tox S gene were used in
order to identify the toxicogenic All 26 isolates
were analyzed for the detection of virulence
genes for (Tox A gene and Tox S gene )
respectively. The PCR results for Pseudomonas
aeruginosa, as in Table 5) showed a higher
prevalence in carb fish samples with ( 15 ) Tox

chromosomal markers

A genes and( 11 ) Tox S genes. While in marine
fish, Tox A genes and Tox S genes were
detected in 6 isolates with fragment sizes of 511
bp and 549 bp Fig. (2 and 3)

These findings concur with the findings(
22) and Kenneth ( 23) that most P.
aeruginosa isolates harbored the Tox4 gene.
The availability of this gene is linked with the
pathogenicity of the organism because it
inhibits the host cell from synthesizing proteins
(24) As a result, it promotes bacteria to
proliferate quickly across every type of tissue.
(25). Variations in the present period of
isolation may, nevertheless, be attributed to a
variety of factors, including host immunity,
seasonality, environmental conditions, and
bacterial diversity. As a result, it presents a
significant prospective risk to the health of
consumers. pseudomonas aeruginosa, detected
in fish samples, has several virulence factor
genes, indicating high pathogenicity, which
might harm consumer health by increasing
infection severity. Additionally, fish that are
exposed to  stressful or  unsuitable
environmental conditions may develop other
severe diseases causing economic losses .

Conclusion

Pseudomonas aeruginosa isolated from
fish samples contains some virulence factor
genes, indicating high pathogenicity, which
may affect consumer health. According to the
results, handling and retail display of fish and
fish products requires hygienic conditions due
to the rise prevalence of these virulence genes.
The increasing use of fish and seafood requires
regulation of their microbiological quality
which causes most of the public health and
economic related to

costs consumers,

management and transportation.
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