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Expanded Abstract

Background and Objective: Staphylococcus aureus is one of the most prevalent and
significant causative agents of mastitis in dairy cattle, commonly associated with clinical,
subclinical, and chronic forms of the disease. This pathogen produces various enzymes and
toxins that inflict severe and irreversible damage to mammary gland tissue, leading to a
substantial reduction in milk yield, high treatment costs, and ultimately, culling of affected
animals from the herd. From a public health perspective, S. aureus is also recognized as a
zoonotic agent capable of causing skin and soft tissue infections, as well as food poisoning in
humans. In recent years, the emergence and spread of methicillin-resistant Staphylococcus
aureus (MRSA) strains have raised serious concerns in both veterinary medicine and public
health. This resistance is primarily attributed to the presence of the mecA gene located on the
mobile genetic element SCCmec, which encodes the altered penicillin-binding protein PBP2a,
conferring reduced susceptibility to all beta-lactam antibiotics. Given the widespread prevalence
of mastitis in Iran and the significance of Khuzestan Province as one of the country’s major
dairy production hubs, this study was conducted to investigate the frequency of Staphylococcus
aureus in milk samples from cows affected with various forms of mastitis in this region, to
determine the prevalence of the mecA gene among confirmed isolates, and to evaluate their
antimicrobial resistance profiles.

Materials and Methods: In this cross-sectional study, 300 milk samples were collected from
dairy farms in the counties of Behbahan, Qaleh Tall, Ahvaz, Bagh-e Malek, and from referred
cases to the Veterinary Teaching Hospital of Ahvaz Faculty of Veterinary Medicine during the
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Iranian calendar years 1401-1402 (2022-2024). Clinical mastitis was diagnosed based on
visible abnormalities in milk and udder tissues, while subclinical mastitis was identified using
the California Mastitis Test (CMT). Sampling was performed under strict aseptic conditions and
according to standard protocols, and samples were promptly transported to the laboratory. Initial
bacterial isolation was carried out by culturing on blood agar, mannitol salt agar, and Baird-
Parker agar, followed by phenotypic characterization (Gram staining, colony morphology, and
catalase and oxidase tests). Suspected S. aureus isolates were genetically confirmed using PCR
targeting the species-specific nuc gene (thermonuclease). Subsequently, the prevalence of the
mecA gene among confirmed isolates was assessed by PCR using specific primers.
Concurrently, the antimicrobial resistance pattern of the isolates was evaluated by the disk
diffusion method on Mueller-Hinton agar using standard antibiotic disks of penicillin,
clindamycin, doxycycline, cefoxitin, and trimethoprim-sulfamethoxazole.

Findings: Among the 300 milk samples examined, 46 isolates (15.33%) were preliminarily
identified as Staphylococcus aureus based on phenotypic characteristics. Of these, only 31
isolates (10.33%) were definitively confirmed as S. aureus by PCR detection of the nuc gene.
Molecular analysis revealed that only 2 isolates (6.45%) harbored the mecA gene. However, in
the phenotypic test using cefoxitin disks, these two isolates were classified as susceptible,
indicating a discrepancy between genotypic and phenotypic findings. Antimicrobial
susceptibility testing showed that all isolates (100%) were sensitive to penicillin. In contrast,
6.45% of the isolates exhibited resistance to both trimethoprim-sulfamethoxazole and
doxycycline, while 3.22% demonstrated resistance to clindamycin. None of the isolates showed
resistance to cefoxitin.

Conclusion: The findings of this study indicate that Staphylococcus aureus remains an
important etiological agent of bovine mastitis in Khuzestan Province, although the prevalence of
MRSA strains in this region is very low. The observed discordance between genotypic and
phenotypic results regarding the mecA gene may be due to insufficient gene expression under
laboratory conditions or prolonged storage of the isolates. Nevertheless, the presence of even a
small number of mecA-carrying isolates serves as a serious warning regarding the potential for
MRSA dissemination within the livestock population and its possible transmission to humans.
Furthermore, the observed resistance to certain non-beta-lactam antibiotics underscores the
necessity for stringent monitoring of antimicrobial usage and the implementation of
antimicrobial resistance surveillance programs in dairy farms. Overall, the results of this
research can contribute to the development of more precise herd-level hygiene strategies, more
appropriate antibiotic selection, and enhanced infection control programs.

Keywords: bovine mastitis, Staphylococcus aureus, methicillin resistance, mecA gene,
Khuzestan, PCR, antimicrobial resistance, MRSA.
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