Hygiene

OPEN @ ACCESS Freely available online

Journal of Food: Microbiology, Safety &

Short Communication

Extended Spectrum f-Lactamase Producing Bacteria in Foods

Moor Halim”

Department of Food Sciences, Aga Khan University Hospital, Karachi, Pakistan

DESCRIPTION

Extended-Spectrum B-Lactamase (ESBL)-producing bacteria pose
a significant public health concern globally, particularly due to
their resistance to multiple antibiotics. This article explores the
presence, transmission routes, detection methods, and strategies
for control of ESBL-producing bacteria in foods.

Understanding  Extended-Spectrum  B-Lactamase
(ESBL)-producing bacteria

Extended-Spectrum B-Lactamases (ESBLs) are enzymes produced
by certain bacteria that confer resistance to a broad range of B-
lactam antibiotics, including penicillins and cephalosporins.
These enzymes are capable of hydrolyzing these antibiotics,
rendering them ineffective and limiting treatment options for
infections caused by ESBL-producing bacteria [1].

ESBLs are often associated with Enterobacteriaceae family
members such as Escherichia coli and Klebsiella pneumoniae, which
are common inhabitants of the human gut and can also
contaminate various environmental sources, including foods.
The spread of ESBL-producing bacteria poses a threat to public
health as infections become increasingly difficult to treat [2].

Presence of ESBL-producing bacteria in foods

The presence of ESBL-producing bacteria in foods is a public
health concern because consumption of contaminated foods can
contribute to the spread of resistant strains and potentially lead
to infections that are challenging to treat. ESBL-producing
bacteria have been detected in a variety of food products
worldwide. Contamination can occur at any stage of food
production, from farm to fork. Factors contributing to [3]:

e Livestock and poultry may harbor ESBL-producing bacteria
due to antibiotic use in agriculture.

¢ Poor hygiene practices and inadequate food safety measures
can lead to contamination.

e Contact with contaminated surfaces or equipment during
handling and preparation of foods.

Transmission routes

Understanding these transmission routes is important for
implementing effective control measures to prevent the spread of
ESBL-producing bacteria. ESBL-producing bacteria can be
transmitted to humans through several routes, including [4-6]:

Direct contact: Handling of contaminated foods or contact with
infected individuals.

Foodborne transmission: Consumption of raw or undercooked
contaminated foods.

Environmental exposure: Contact with contaminated water
sources or environmental reservoirs.

Detection methods

These methods play an important role in surveillance programs
and outbreak investigations to monitor the prevalence and
distribution of ESBL-producing bacteria in food samples.
Detection of ESBL-producing bacteria in foods relies on various
laboratory techniques [7-9].

Phenotypic tests: Such as the Double Disk Synergy Test (DDST)
or Combined Disk Test (CDT), which detect ESBL activity by
observing enhanced antibiotic inhibition zones around certain
antibiotic disks.

Molecular methods: Polymerase Chain Reaction (PCR) assays
targeting genes encoding ESBLs, such as blaCTX-M, blaTEM,
and blaSHYV, provide rapid and specific detection of ESBL-
producing bacteria.

Whole Genome Sequencing (WGS): Enables comprehensive
characterization of bacterial genomes, including identification of
ESBL genes and other antibiotic resistance determinants.

Strategies for control

Effective control of ESBL-producing bacteria in foods requires a
multifaceted approach [10]. Restricting the use of antibiotics in
agriculture and veterinary medicine to reduce selection pressure
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for resistant bacteria. Implementing good hygiene practices and
sanitation measures throughout the food production chain to
minimize contamination. Proper cooking and storage
temperatures to kill or inhibit bacterial growth in foods. Regular
monitoring of food samples using appropriate detection
methods to identify and track ESBL-producing bacteria.
Educating consumers and food handlers about safe food
handling practices and the risks associated with ESBL-producing

bacteria.

CONCLUSION

Extended spectrum P-lactamase-producing bacteria represent a
critical public health threat, particularly in the context of food
safety and Vigilant

stringent control measures, and collaborative efforts are essential

antimicrobial resistance. surveillance,
to mitigate the spread of these resistant pathogens and safeguard
public health. Continued research and innovation will be key to
addressing the challenges posed by ESBL-producing bacteria in
the global food system. In conclusion, while the task is daunting,
ongoing scientific efforts and international cooperation offer
hope for managing and controlling ESBL-producing bacteria in

foods effectively.
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