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Abstract
" Bacteriological studies on some multidrug resistant pathogens isolated from different animals and their effect
on public health™ Alzahraa Rabei Attia Ibrahim, Cairo Univ. Fac. Vet. Med. Thesis; : M.V.Sc., Microbiology,
2021.

Nowadays, companion animals as cats, dogs and horses have frequently considered family members and
close animal contact occurs daily. Therefore, the transmission of a variety of microorganisms that cause
diseases, like multidrug-resistant pathogens between animals and owners has increased and has become a
public health issue. Accordingly, the purpose of this study was to investigate the transmission of antibiotic
resistant bacteria between companion animals and humans, and more specifically the role of companion
animals in transmission of methicillin-resistant Staphylococcus aureus (MRSA) and extended spectrum
beta-lactamase (ESBL) to humans in varying degrees of contact with these animals. Here, carriage of
methicillin-resistant Staphylococcus aureus (MRSA) and extended spectrum beta-lactamase (ESBL)
producing bacteria in companion animals was assessed. Nasal and rectal samples were cultured on
chromogenic media and MaCconkey agar in addition to 0.2 mg cefotaxime directly for detection of MRSA
and ESBLs, respectively. Considering MRSA detection; nasal swabs were collected from 134 companion
animals with respiratory illness (48 horses, 41 dogs and 45 cats). All swabs were cultured for MRSA using
MRSA CHROMagar medium, whereas isolates were identified as MRSA after colonial morphology,
biochemical tests Gram staining, coagulase test, resistance to cefoxitin and detection of mecA gene.
Moreover, antimicrobial resistance patterns for all obtained MRSA isolates were determined by the disk
diffusion method. The prevalence rates of MRSA among horses, dogs and cats were 8.3%, 2.4% and 0%
respectively. All the MRSA isolates were multidrug resistant. The phylogenetic analysis of 2 mecA gene
sequences obtained in this study (one from dog and another from horse) revealed that both sequences were
grouped in the same clade with sequences derived from human patients to underscore the potential public
health implications of such strains. Regarding ESBLs detection, rectal swabs were collected from 135
companion animals with diarrhea (72 dogs, 33 cats and 30 horses). All swabs were cultured on
MacConkey agar in addition to 2mg/L cefotaxime to promote selection of P-lactamase producers,
incubated for 24 hours at 37 °c. Isolates were identified as ESBLs after colonial morphology, biochemical
tests, Gram staining, and molecular techniques using TEM, SHV, CTX, and OXA genes. The prevalence
rates of ESBLs in the study were 25.9%, 5.9% and 7.4% in dogs, cats and horses, respectively. 46 isolates
out of 53 were E.coli and 7 were Klebsiella pneumoniae. In conclusion, the current study highlights the
occurrence of multidrug resistant pathogen as methicillin-resistant Staphylococcus aureus (MRSA) and
extended spectrum beta-lactamases (ESBL) among companion animals and the importance of infection
control strategies for the protection of animals at risk as well as veterinary personnel.

Keywords: Companion animals, Multi-Drug resistant bacteria, MRSA, ESBL, Public health.
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Introduction

INTRODUCTION

The emergence of antibiotic resistant bacteria in both animals and
humans requires urgent attention (Davies and Davies, 2010). The problem
arises when antibiotic resistant pathogens and/or their resistance genes
transfer from animals to humans leading to serious public health concerns.
These concerns include infections that are difficult to treat and are associated
with high mortality rates, extended hospital stays, and increased treatment
costs (Huijbers et al., 2015). Adding to this, antibiotic resistance genes are
not limited to harmful pathogens but are also present among human and
animal commensal bacteria, and bacteria present naturally in the
environment (Laube et al., 2014; Blaak et al., 2015). Thus, limiting the
spread of antibiotic resistance genes is very crucial, and requires an
approach that takes into account transmission between humans, between
animals, between animals and humans, and the role of the environment in

these processes (Founou et al., 2016)

In particular, veterinary environments are long regarded as epidemic
areas for multidrug-resistant (MDR) pathogens (Sanchez et al., 2002).
Though the length and quality of diseased animals lives have been enhanced
thanks to veterinary medical and technical improvements which are notably
seen during long-term hospitalization, surgical implants, treating geriatric
and chronically ill or immune-deficient animals with antibiotics (Wieler et
al., 2015), multidrug-resistant pathogens can be a real danger not only to
hospitalized animals patients but also to the animal owners and veterinary
personnel (Walther et al., 2014) as these pathogens were considered

transmissible between animals and humans (Wieler et al., 2015).



