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Abstract

Despite receiving great attention to the poultry industry in Iraq, it is
still affected by various problems that have led to great economic losses.
Including Staphylococcus aureus (S. aureus), which causes invasive
diseases such as arthritis and septicemia, as well as food poisoning in
humans. This study aimed to assess the levels of biosecurity measures in
poultry farms by evaluating the prevalence of S. aureus contamination in
broiler farms, determination of Methicillin-resistant Staphylococcus
aureus (MRSA), provide epidemiological data regarding the overall
occurrence of this microorganism in the chickens and its surrounding
environment and detection of virulent gene of the isolates.

The study randomly targeted 26 broiler farms in the governorates of
Duhok, Nineveh, and Erbil in northern Iraq. A questionnaire form was
adopted to investigate the application of biosecurity procedures in poultry
farms within the different study areas, for three main axes including:
cleaning and disinfection, isolation, and monitoring, during the period
from September 2024 to January 2025, It also collected (234), swabs and
samples, including workers hand, chicken (skin), ventilator, feeder, water
source, soil, bedding, grass and chicken feed, from each farm, and then
transferred directly to the Scientific Research Laboratory at the College of
Veterinary Medicine/University of Mosul for necessary bacteriological
laboratory tests.

Traditional methods were used for isolation and identification of
S. aureus including culture on differential media and biochemical tests.
Chromogenic agar culture was used to diagnose MRSA, while molecular
methods were used to detect the nuc gene to identify S. aureus and the mec
A gene to identify MRSA. Pearson correlation test was used to find the

relationship between the applied biosecurity measures and isolation rate.
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The virulence factors hlg, ebpS, fnbB and ica genes were also investigated
among MRSA isolates.

The isolation results of S. aureus showed that (101) samples out of
(234) samples were positive, i.e. (43.16%) of the total samples included in
the study (workers hand, chicken, ventilator, feeder and water, soil,
bedding, grass and chicken feed). The highest isolation rate was from
workers’ hand, chicken at 53.85%, and the lowest isolation rate was from
feeder and water at 34.61%, The highest prevalence rate of S. aureus was
recorded among samples from different fields and from areas, from
workers’ hands and chickens at 13.86%, while the lowest prevalence rate
was in the feeder and water samples at 8.91%.

The highest prevalence rates were recorded in Duhok Governorate,
followed by Erbil and then Nineveh, at a rate of 50.50%, 37.62%, and
11.88%, respectively.

Regarding biosecurity measures, 19 categories were applied in No. 6
at the age of 7 days, representing 86.36% of the categories, and no isolation
rate was recorded. In contrast, field No. 22, which is 40 days old, 5
categories were applied, representing 22.73%, and an isolation rate of
100% was recorded in the samples studied.

The results of MRSA isolation showed that 38 samples out of 101
samples of S. aureus, were positive, i.e. 37.62%

The highest prevalence rates of MRSA were recorded among the
samples of different fields and from different areas, from the bedding and
chicken at 23.68% and 18.42% respectively, while the lowest prevalence
rates were in the Grass, Soil and Chicken feed samples at 2.63%, 5.26%
and 5.26% respectively.

The study also revealed the presence of fmbB, ica A, hlg, and ebp S
genes at rates of 63.2%, 57.9%, 60.5%, and 50%, respectively, of 38

MRSA isolates from different sources.
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The high isolation rates of S. aureus and MRSA, along with their
virulence genes, indicate their potentiality to cause infections that may be

difficult to treat, and all components of the poultry environment under

study are considered potential reservoirs.
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