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Introduction
Foodborne pathogens pose a significant threat to public 
health worldwide, causing a range of illnesses and even 
fatalities. The effective treatment of these infections has relied 
heavily on the use of antibiotics. However, the emergence 
and spread of antibiotic-resistant foodborne pathogens have 
become a growing concern in recent years. Understanding 
the mechanisms of antibiotic resistance in these pathogens is 
crucial for developing effective strategies to combat this global 
health issue. In this, we will explore the various mechanisms by 
which foodborne pathogens acquire resistance to antibiotics. 
One of the primary mechanisms through which foodborne 
pathogens acquire antibiotic resistance is Horizontal Gene 
Transfer (HGT). HGT allows the transfer of resistance genes 
between different bacteria, facilitating the rapid dissemination 
of resistance traits [1, 2]. 

This process can occur through several mechanisms, including 
conjugation (direct transfer of genetic material between 
bacterial cells), transformation (uptake of extracellular DNA), 
and transduction (transfer of genes via bacteriophages). 
HGT plays a significant role in the development and spread 
of antibiotic resistance in foodborne pathogens. Foodborne 
pathogens can also develop resistance through spontaneous 
mutations in their own genetic material. Mutations can 
alter the target site of an antibiotic, rendering it ineffective. 
Additionally, mutations can modify the metabolic pathways 
or efflux pumps that control the entry and efflux of antibiotics, 
making the pathogens resistant to specific drugs. Once a 
resistant mutant emerges, it can survive and multiply in the 
presence of antibiotics, leading to the selection of antibiotic-
resistant strains within the population [3, 4].

Efflux pumps are another vital mechanism of antibiotic 
resistance in foodborne pathogens. These pumps actively 
transport antibiotics out of bacterial cells, reducing their 
intracellular concentration and rendering them less effective. 
Efflux pump systems are highly efficient and can confer 
resistance to multiple classes of antibiotics simultaneously. 
Overexpression or mutations in these pump systems allow 
foodborne pathogens to survive and persist in the presence 
of antibiotics, contributing to the development of resistance. 
Certain foodborne pathogens possess enzymes that can modify 
or degrade antibiotics, rendering them inactive. For example, 
beta-lactamases are enzymes that can hydrolyze beta-lactam 
antibiotics, such as penicillins and cephalosporins, preventing 
their action on bacterial cell walls [5, 6]. 

Enzymatic inactivation provides foodborne pathogens with 
an effective defence mechanism against antibiotics, allowing 
them to survive and cause infections. Foodborne pathogens 
can form biofilms, which are complex communities of bacteria 
embedded in a self-produced matrix. Biofilms provide an ideal 
environment for the exchange of genetic material and promote 
the survival of resistant strains. Within biofilms, bacteria are 
more tolerant to antibiotics due to factors such as limited 
penetration of drugs and reduced growth rates. This protective 
mechanism contributes to the development and persistence of 
antibiotic resistance in foodborne pathogens. The widespread 
and sometimes indiscriminate use of antibiotics in these 
settings creates a selective pressure, favouring the survival 
and proliferation of resistant strains. In addition to treating 
infections, antibiotics are often used for growth promotion 
and disease prevention in animals [7, 8]. 

This practice provides an environment where bacteria can 
acquire and maintain antibiotic resistance genes, which can 
subsequently be transmitted to human pathogens through 
various routes, including the food chain. Co-selection 
occurs when the use of one antibiotic selects for resistance 
to other antibiotics as well, further exacerbating the problem 
of multidrug resistance Antibiotic resistance in foodborne 
pathogens is a significant public health concern that requires 
urgent attention. Understanding the mechanisms by which 
these pathogens develop resistance is crucial for developing 
effective strategies to combat their spread. Horizontal gene 
transfer, mutation and selection, efflux pump systems, 
enzymatic inactivation, and biofilm formation all play essential 
roles in the acquisition and maintenance of antibiotic resistance 
in foodborne pathogens. Addressing antibiotic resistance 
in these pathogens requires a comprehensive approach that 
includes prudent use of antibiotics in agriculture and human 
medicine, improved surveillance, and the development of 
alternative strategies for infection prevention and control [9, 
10].
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