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Abstract

Foodborne pathogens are a global health problem, particularly
Staphylococcus aureus, which is considered one of the most important
foodborne pathogens. This study aimed to isolate these bacteria from the
meat of various animals and to study their phenotypic and genetic
characteristics in slaughtered meat in Mosul abattoirs during the period
from August 26 to November 20, 2024. Conventional microbiological
diagnosis of Staphylococcus aureus from meat in Mosul abattoirs revealed
the isolation of 131 samples out of 270, representing an overall isolation
rate of 48.5% of all meat samples. The isolation of Staphylococcus aureus
from animals carcasses (cattle, sheep, and goats) in the abattoirs on the
right and left sides of Mosul city was 39.32% and 55.56% respectively.
The results did not reveal any significant differences between them across
the different regions of the carcass of the studied animals, except for a
significant difference in the flank area of the carcass of goats between the
two sides of the city abattoirs. The results of the isolation and extraction of
DNA from Staphylococcus aureus isolates showed varying concentrations
of extracted DNA from these isolates, ranging from 20.25 to 253.54 pg/ml,
while the purity of ranged from 1.75 to 187. Polymerase chain reaction
technique (PCR) was used to confirm the isolates as Staphylococcus aureus
using the nuc gene, as well as to detect the enterotoxin genes of these
1solates. This technique was applied to 46 random samples to determine
some enterotoxins of Staphylococcus aureus (sea, seb, sec, sed, see, and
tst genes). The results yielded positive results for sea, seb, sec, and tst genes
with molecular weights of 219, 478, 257, and 559 base pairs, respectively,
except for sed and see genes, which were not detected in this study.
Moreover, some isolates carried one or more enterotoxin genes. The

highest rate (80.4%) of enterotoxins for this bacterium in meat samples was
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sea, while the lowest rate was for sec (34.8%). The most common genotype
of Staphylococcus aureus isolates was group I (sea, seb, sec, and tst) with
a percentage of 29/46 (63%), and the second genotype (sea, seb, and tst)
with a percentage of 10/46 (21.7%). The third genotype (sea and seb)
accounted for 5/46 (10.9%), and the fourth genotype (sea) accounted for 2
(4.4%). The results of molecular analysis of enterotoxins genes confirmed
the registration of the staphylococcal isolates registered in the GenBank.
The evolutionary analysis of genetic similarity between the isolates
showed complete similarity with the isolates registered globally. The
percentage of identity of the Staphylococcus aureus isolates registered in
the GenBank with the rest of the global isolates was found for both the seb
and #st genes. A hundred percentage identity percentage was shown for the
seb gene registered in the GenBank with some isolates from Germany,
Japan, Belgium and the USA. As for #st, it gave a 100% identity with
isolates from Italy, France and the United Kingdom, while it was at lower
rates for Germany and India. The phylogenetic tree showed that the isolates
were similar in terms of being Staphylococcus aureus carrying the seb and
tst genes, indicating that the origin of the isolates represents a diversity in
meat sources, and may come from different global sources. The results
revealed that meat contamination in abattoirs results from insufficient
knowledge of basic hygiene practices, as well as unsanitary operations in
abattoirs, exposing consumers to meat-borne infections and food
poisoning. It is recommended that activities in abattoirs be monitored and
regulated by the relevant authorities and public health authorities to ensure
adherence to approved and accepted standards. This will reduce meat
contamination that ultimately reaches the consumer, potentially exposing

consumers to meat-borne infections and food poisoning.




