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(ESBL)-producing bacteria: A public health perspective

Introduction

Quail is a wild bird with a smaller body compared to other birds. Quail 
is included in the genus Coturnix and the family Phasianidae (Lokapirna-
sari et al., 2024). There are 45 species of quail worldwide and two species 
that are commonly kept and consumed in Indonesia, namely Japanese 
quail (Coturnix japonica) and Bobwhites quail (Colinus virginianus) (Morris 
et al., 2020). The nutritional value of quail is almost the same as broiler 
chickens, so that quail production continues to increase to meet the de-
mand for animal protein, in addition to being fast to maintain, relatively 
low feed, and providing high production in the form of meat and eggs 
(Lokapirnasari et al., 2017). Quail carcasses consist of 76% meat and 10% 
bones, having the highest proportion of meat and the lowest proportion 
of bones compared to other poultry species, so quail are preferred by the 
public (Mohammed and Ejiofor, 2015).

Quail meat is recommended for those who have to follow a low-fat 
diet because it contains low fat (1.1-1.3g/100g), which accumulates be-
tween tissues and cholesterol of 6.8 (Wegner et al., 2024). According to 
Oke et al. (2025) consuming quail products has health benefits, namely 
being able to strengthen the immune system, support brain develop-
ment and function, and help regenerate damaged body cells. Quail are 
able to reproduce with an egg production rate of one egg per day at the 
age of 45 days (Retes et al., 2022). According to Adom et al. (2023) quail 
workers are the largest contributor of eggs after laying hens. Quail egg 
production is estimated to reach 250-300 eggs/head/year (Bagh et al., 
2016). The population of quail in Indonesia continued to increase in 2016, 

as many as 3,281,998. In 2017, it increased to 3,684,999, and in 2018, the 
population increased again to 3,688,687.

Quails are included in the group of poultry that are susceptible to 
various diseases, one of which is colibacillosis (Kabir, 2010). Colibacillosis 
is a zoonotic disease caused by the pathogenic Escherichia coli bacteria, 
therefore the usual treatment given is antibiotics (Song et al., 2022; Wibi-
sono et al., 2022). The quail population is large and continues to increase, 
if antibiotics are given continuously, it will contribute to antibiotic resis-
tance in the livestock sector (Farghaly et al., 2017). The use of antibiotics 
in livestock farming is a serious contributor to health problems, because 
the irrational administration of antibiotics and inappropriate doses caus-
es antibiotic resistance (Ghimpețeanu et al., 2022). Antibiotic resistance 
is a major health issue that causes decreased treatment effectiveness, on 
the other hand Enterobacter such as Escherichia coli and Klebsiella pneu-
moniae have β-lactamase enzymes that create resistance to β -lactam 
antibiotics (Golsha et al., 2021).

Extended-spectrum β-lactamase (ESBL) is an enzyme produced in 
the plasmid of Gram-negative bacteria that have resistance to β-lactam 
antibiotics (Akpaka et al., 2021). According to Widodo et al. (2020) ESBL 
is an enzyme produced by bacteria with the ability to break down oxyimi-
no-β-lactam antibiotics, which are currently one of the main therapeutic 
agents in treating serious infections in humans and animals. According 
to Giufrè et al. (2021) ESBL enzymes found in humans are CTX-M-1, 
CTX-M-14, CTX-M-15, SHV-12, CMY-2, CTX-M-14 and CTX-M-15. Com-
mon ESBL enzymes consist of CTX-M, SHV, and TEM (Tseng et al., 2023). 
ESBL causes therapeutic failure in severe infections that threaten human 
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ARTICLE INFO ABSTRACT

Quails are included in the group of poultry that are susceptible to various diseases, one of which is colibacillosis. 
The large and increasing population of quails, if antibiotics are given continuously, will contribute to antibiotic 
resistance in the livestock sector. extended-spectrum β-lactamase (ESBL) is an enzyme produced in the plasmid 
of Gram-negative bacteria that have resistance to β-lactam antibiotics. ESBL is produced by nosocomial patho-
gens such as Escherichia coli, Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa, and 
Enterobacter spp. The quail farming environment is often a reservoir for ESBL bacteria due to several factors, 
including intensive use of antibiotics for disease prevention and growth, as well as inadequate sanitation. ES-
BL-producing bacteria in quails can be transferred to humans through several potential routes. Direct contact 
with quail or consumption of contaminated processed products can be the main route of transmission of ESBL 
bacteria to humans. In addition, agricultural environments contaminated with livestock waste are also a source 
of the spread of resistant bacteria to the environment and ultimately to the human population. Monitoring 
antimicrobial resistance (AMR) in the poultry sector, especially quail, is essential to prevent the spread of dif-
ficult-to-treat infections in humans. This includes improving standards of cage and equipment hygiene, good 
waste management, and restricting access to the farm area. In addition, antibiotic use must be carried out wisely 
and based on veterinarian recommendations, to avoid selection of resistant bacteria.
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life (Palmeira and Ferreira, 2020). 
Food that comes from animals has the potential to be a risk factor 

for the transmission of pathogenic bacterial infections to humans or is 
zoonotic (Rahman et al., 2020). The presence of antibiotic residues in ed-
ible tissues can have negative impacts on humans, including triggering 
allergic reactions, organ damage, changes in microflora balance, and the 
emergence of resistant bacterial strains (Afnani et al., 2022; Muteeb et al., 
2023). The purpose of this review article is to comprehensively examine 
the potential of quail as a reservoir of ESBL-producing bacteria and exam-
ine its impact on public health.

Understanding extended spectrum β-lactamases

Extended-spectrum β-lactamases (ESBL) are enzymes produced by 
certain bacteria that can destroy or break down β-lactam antibiotics, 
which include penicillins, first- to third-generation cephalosporins, car-
bapenems, and monobactams (Agumah et al., 2025; Bush, 2018). ESBLs 
are produced by nosocomial pathogens such as Escherichia coli, Klebsiel-
la pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa, and 
Enterobacter spp. (Mulani et al., 2019). According to Husna et al. (2023) 
ESBL is a Gram-negative bacteria from the Enterobacteriaceae family that 
carries the ESBL gene on its plasmid or chromosome and produces the 
β-lactamase enzyme which is capable of hydrolyzing β-lactam antibi-
otics. ESBL-producing Enterobacteriaceae show resistance to penicillin, 
aztreonam, and first to third generation cephalosporins, but are unable 
to hydrolyze cephamycin or carbapenems (Kholik et al., 2024; Shaikh et 
al., 2015). According to Castanheira et al. (2021), ESBL enzymes origi-
nally originated from TEM and SHV variants that underwent amino acid 
substitutions, causing changes in their substrate profile and allowing the 
enzyme to hydrolyze broad-spectrum cephalosporins.

The genes encoding ESBL enzymes can be grouped into several fam-
ilies, such as blaTEM, blaSHV, and blaCTX-M (Husna et al., 2023). TEM-1 was the 
first plasmid carrying a β-lactamase gene transferred via transposon, first 
identified in the early 1960s from the blood culture of a patient named 
Temoniera in Greece (Bradford, 2001). This gene has spread widely and 
is now found in various species in the Enterobacteriaceae family, Pseudo-
monas aeruginosa, Haemophilus influenzae, and Neisseria gonorrhoeae 
(Rawat and Nair, 2010; Moses et al., 2024). The SHV-1 variant is most 
often found in Klebsiella spp. and Escherichia coli, while the CTX-M ESBL 
type is more dominant in Escherichia coli, Klebsiella pneumoniae, Sal-
monella enterica serovar Typhimurium, and Shigella spp. (Bialvaei et al., 
2016). Plasmid-transferred OXA types and AmpC-type ESBLs were found 
in Pseudomonas aeruginosa and Klebsiella pneumoniae isolates, respec-
tively (Zhao et al., 2023).

The mechanism of ESBL enzymes is by damaging the β-lactam ring 
structure in β-lactam antibiotics, which is an important part of the mech-
anism of action of these antibiotics (Agustin et al., 2024). By damaging 
the β-lactam ring, bacteria become resistant to the effects of antibiotics 
(Doi et al., 2017). ESBLs are formed due to mutations in the β-lactamase 
gene, which allows bacteria to produce enzymes with a broader spectrum 
of activity (Mustika et al., 2024). This makes bacteria more able to resist 
previously effective antibiotics (Kaderabkova et al., 2022). Increasing anti-
microbial resistance, especially from Enterobacteriaceae producing ESBL, 
poses a significant global health challenge because it often causes failure 
of empirical antibiotic therapy, leading to morbidity and mortality (Husna 
et al., 2023). 

ESBL-producing bacteria, such as Escherichia coli and Klebsiella pneu-
moniae, have been identified not only in humans but also in various an-
imal species, including small poultry such as quail (Martinez-Laorden et 
al., 2023). The quail farming environment can be an important reservoir 
for ESBL-producing bacteria due to the uncontrolled use of antibiotics 
in feed or drinking water, which provides selective pressure for resistant 
bacteria to survive and proliferate (Bush and Bradford, 2020). Several 
studies have shown that quail feces contain E. coli isolates carrying ESBL 

genes, such as blaCTX-M and blaTEM, which have the potential to spread to 
the surrounding environment through soil, water, or human contact con-
tamination (Cormier et al., 2019). This raises concerns about the potential 
for horizontal transfer of resistance genes to human pathogens through 
the food chain or direct exposure, reinforcing the importance of AMR 
surveillance in quail as part of the One Health approach.
ESBL-producing bacteria in quail can be transmitted to humans through 
several potential routes. The first route is through the consumption of 
quail-derived products, such as eggs and meat, contaminated with re-
sistant bacteria if not cooked properly (Berman et al., 2023). The second 
route is direct contact between humans (farmers, farm workers) with quail 
or contaminated environments such as cages, feces, and drinking water, 
which facilitates direct transfer of resistant bacteria or plasmids (Widodo 
et al., 2024). The third route is environmental contamination through im-
properly managed farm waste disposal, which allows resistant bacteria to 
persist in groundwater, plants, or other animals in the surrounding area 
(Li et al., 2025; Prayudi et al., 2023). Horizontal transfer of resistance genes 
through plasmids exacerbates this risk, given that ESBL plasmids often 
carry additional genes that broaden the spectrum of resistance to various 
antibiotics. Therefore, quail not only act as passive reservoirs, but also as 
active vectors in the chain of AMR transmission to humans through food, 
direct contact, and environmental routes.

The role of quail in the transmission of ESBL-pro-
ducing bacteria

Antibiotic use practices and sanitation measures in quail farming play 
a crucial role in determining the presence and spread of ESBL-producing 
bacteria (Agustin et al., 2025; Zhang et al., 2025). Non-selective adminis-
tration of broad-spectrum antibiotics, either as mass treatment, prophy-
laxis, or growth promoter, encourages the selection of resistant bacteria 
such as Escherichia coli carrying the blaCTX-M and blaTEM genes (Founou et 
al., 2016). When antibiotics are used continuously or in subtherapeutic 
doses, resistant bacteria have a selection advantage to survive and multi-
ply in the quail digestive tract (Manyi-Loh et al., 2018).

Poor sanitation practices such as inadequate cage hygiene, indiscrim-
inate fecal management, and contaminated drinking water can acceler-
ate the horizontal spread of ESBL-producing bacteria between individuals 
(Ziebe et al., 2025). Contaminated cage environments serve as reservoirs 
of resistant pathogens that can persist for long periods and increase the 
potential for cross-infection (Ansharieta et al., 2021; Ndlovu et al., 2023). 
The combination of indiscriminate antibiotic use and poor sanitation 
standards accelerates the rate of accumulation and distribution of ESBL 
bacteria not only within the quail population, but also into the external 
environment and the human food chain (Husna et al., 2023).

Quail farming environments are often reservoirs for ESBL bacteria 
due to several factors, including intensive use of antibiotics for disease 
prevention and growth, and inadequate sanitation (Hedman et al., 2020). 
A study by Dipineto et al. (2014) reported the isolation of ESBL-produc-
ing Escherichia coli from quail feces and cage environments in several 
farms. These isolates carried ESBL resistance genes, such as blaCTX-M, which 
is widely known as the dominant ESBL-producing gene (Ariyanti et al., 
2025). This suggests that the quail farming environment is a reservoir and 
potential for spreading these resistance genes.

In addition to Escherichia coli and Klebsiella pneumoniae is also found 
significantly in quail farming environments. The presence of ESBL-pro-
ducing Klebsiella pneumoniae in the farming environment increases the 
risk of cross-contamination, especially if biosecurity and hygiene prac-
tices are not optimal (Zhang et al., 2025). Research by Wareth and Neu-
bauer (2021) revealed that Klebsiella pneumoniae ESBL can survive in the 
farming environment and can even spread to water, soil, and livestock 
products consumed by humans. This contamination of the farming en-
vironment is at high risk of becoming a source of zoonotic infection if 
the ESBL bacteria are transferred through direct contact, consumption 
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of undercooked animal products, or cross-contamination in the food 
supply chain. In addition, plasmids carrying ESBL genes can move be-
tween bacteria in this environment, accelerating the spread of resistance 
to other bacteria that may be more pathogenic to humans (Faridah et 
al., 2023; Madec et al., 2017). Controlling the presence of Escherichia coli, 
ESBL-producing Klebsiella pneumoniae in the quail farming environment 
should be a priority. Interventions include selective and controlled use of 
antibiotics, improving cage sanitation standards, routine microbiological 
surveillance, and educating farmers regarding the risk of AMR (Raman-
dinianto et al., 2020). This approach is important to break the cycle of 
transmission of ESBL bacteria from animals to humans and the wider en-
vironment (Farizqi et al., 2023; Matheou et al., 2025).

Mechanism of antimicrobial resistance develop-
ment in quail

Antibiotics are often used in quail farming to prevent disease, treat 
various bacterial infections, increase growth, and accelerate production 
(Khairullah et al., 2022; Kasimanickam et al., 2021). Excessive or inap-
propriate use, such as giving antibiotics without an accurate diagnosis, 
using subtherapeutic doses in feed, or using antibiotics for prophylaxis 
without indications, can encourage the development of AMR (Caneschi 
et al., 2023). Bacteria exposed to antibiotics for a long period of time can 
experience natural selection, where only resistant strains survive and re-
produce (Riwu et al., 2022). This condition creates an environment where 
resistant bacteria, including ESBL-producing Proteus mirabilis, can devel-
op in the quail population (Chakkour et al., 2024).

ESBL-producing bacteria have been identified in various animal-de-
rived food products (Ribeiro et al., 2024; Putri et al., 2024). Livestock such 
as quail act as reservoirs for ESBL-producing Escherichia coli bacteria 
(Mandujano-Hernández et al., 2024). The environment can be contami-
nated with resistant microorganisms through animal feces, allowing them 
to spread to surrounding areas (Cui et al., 2022). Quail also have the po-
tential to be carriers of pathogenic bacteria that can cause zoonotic dis-
eases in humans (Kobuszewska and Wysok, 2024). Several reports have 
shown cases of ESBL-producing Escherichia coli in quail, one of which is 
from Japan, with a prevalence of 90.9%. The study also revealed the pres-
ence of the CTX-M gene at 45.4% and the TEM gene at 68.18% (Arenas 
et al., 1999).

Quail are potential carriers of enteropathogenic bacteria that can 
spread pathogens to a wide range (Dipineto et al., 2014). β-lactam agents, 
including cephalosporins and carbapenems, and are often associated 
with resistance to other classes of antimicrobial agents (Watkins et al., 
2019). According to research conducted by Elshebrawy et al. (2021) quails 
have resistance to penicillin (blaZ). ESBLs provide resistance to antibiotics 
such as Penicillin, Cephalosporin, and Aztreonam, and are often associ-
ated with resistance to other classes of antibiotics outside the penicillin 
group, including Fluoroquinolones, Aminoglycosides, Trimethoprim-sul-
famethoxazole, and combinations of β-lactams with β-lactamase inhibi-
tors (Thenmozhi et al., 2014; Riwu et al., 2024). ESBL-producing organisms 
generally exhibit a multidrug resistance phenotype. The ESBL mechanism 
is located on plasmids, which are extrachromosomal fragments of DNA 
that are essential for bacterial growth (Fang et al., 2024). Plasmids are 
self-replicating and contain virulence factors (resistance genes) (Rodrí-
guez-Beltrán et al., 2021). The spread of resistance genes through plas-
mids can occur between bacteria of different species.

Food reservoirs include livestock and food products, where various 
AMR plasmids have been detected (Khairullah et al., 2023). Specific com-
binations of AMR genes and plasmids are more frequently found in food 
animals and food products (Ribeiro et al., 2024). These plasmids act as 
the main carriers of resistance genes such as ESBL/AmpC, carbapene-
mases, and colistins, including the IncF, IncI1, IncN, and IncHI1 types. In 
addition, IncF plasmid subtypes, such as F2:A-:B-, F33:A-:B-, or F31:A4:B-, 
have been widely detected in samples from food and livestock (Madec 

and Haenni, 2018).

Public health risks and consequences

ESBL-producing bacteria pose a serious threat to modern healthcare 
due to their ability to produce enzymes that inactivate most β-lactam 
antibiotics, especially third-generation cephalosporins (Mancuso et al., 
2021). The production of ESBL enzymes by Gram-negative bacteria, es-
pecially Escherichia coli and Klebsiella pneumoniae, has led to an increase 
in cases of difficult-to-treat infections and complicates antibiotic therapy 
(Nivesvivat et al., 2018). Urinary Tract Infection (UTI) is one of the most 
common manifestations of infection caused by ESBL bacteria. Global data 
show an increasing prevalence of ESBL isolates from UTI patients, both 
in hospital and community settings. These infections are at high risk in 
patients with a history of previous antibiotic use, catheterization, and 
hospitalization (Balasubramanian et al., 2018). UTIs caused by ESBL bac-
teria tend to be more difficult to treat due to high antibiotic resistance, 
which contributes to increased treatment duration, complication rates, 
and costs of care (Flores-Mireles et al., 2015). 

In addition to UTI, Bloodstream Infections (bacteremia) due to ESBL 
bacteria show significant mortality rates. Patients with ESBL bacteremia 
are often immunocompromised or have risk factors such as the use of in-
vasive devices (central venous catheters) and a history of broad-spectrum 
antibiotic treatment. Delay in effective antibiotic therapy is associated 
with increased mortality (Tumbarello et al., 2007). A retrospective study 
by Rodríguez-Baño et al. (2018) confirmed that bloodstream infections 
caused by Klebsiella pneumoniae and ESBL-producing Escherichia coli are 
closely associated with poor clinical outcomes if initial antibiotic therapy 
is inappropriate. In addition to these two main types of infections, ESBL 
bacteria also cause wound, soft tissue, and respiratory tract infections, 
especially in high-risk patients or in nosocomial settings (Husna et al., 
2023). Nosocomial infections involving ESBL bacteria are often difficult 
to treat due to limited therapeutic options due to multidrug resistance 
(Patel et al., 2008). 

The main risk factors for ESBL infections include inappropriate use 
of broad-spectrum antibiotics, prolonged hospitalization, use of invasive 
devices, and cross-transmission in healthcare facilities (David et al., 2019). 
Therefore, infection control and antibiotic stewardship policies are crucial 
to suppress the spread of ESBL bacteria. In terms of therapy, carbapen-
ems remain the main choice for treating severe ESBL infections, but the 
emergence of resistance to carbapenems is increasingly worrying (Tam-
ma and Simner, 2018). New therapeutic alternatives such as new-gener-
ation β-lactam/β-lactamase inhibitor combinations, fosfomycin, and ami-
noglycosides have been used, but the choice of therapy must be based 
on the results of sensitivity tests and local epidemiology (Zhanel et al., 
2018). Overall, infections caused by ESBL-producing bacteria, especially 
urinary tract infections and bloodstream infections, have been an increas-
ing clinical challenge in the last decade. Optimal management requires 
early detection, strict infection control, and appropriate and responsible 
antibiotic treatment strategies (Khairullah et al., 2019).

Infections caused by ESBL-producing bacteria pose a much greater 
risk to vulnerable populations, including immunocompromised individu-
als, children, and the elderly (Theodorakis et al., 2024; Ugbo et al., 2024). 
These groups are predisposed to more severe infections, more serious 
complications, and less than optimal responses to antibiotic therapy. In 
immunocompromised patients, such as those with HIV/AIDS, transplant 
patients, or patients undergoing chemotherapy, the risk of ESBL infection 
is increased because their body’s ability to fight pathogens is reduced 
(Duhaniuc et al., 2024). A study by Nguyen et al. (2015) showed that im-
munocompromised patients have a higher incidence of ESBL infections 
and a poorer prognosis than the general population. Moreover, these in-
fections are often systemic and difficult to treat, which increases mortality 
and morbidity. Children, especially infants and young children, are also a 
group that is very susceptible to ESBL infections (Lukac et al., 2015). Their 
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immature immune systems, coupled with risk factors such as neonatal 
hospitalization and inappropriate antibiotic use, increase the likelihood 
of infection by these multidrug-resistant bacteria (Blaschke et al., 2009). 

Research by Agegnehu et al. (2020) revealed an increased incidence 
of urinary tract infections and blood infections by ESBL bacteria in pe-
diatric patients, with a higher rate of therapy failure compared to adult 
patients. Selective use of antibiotics and strict infection control policies 
are needed to protect this population. Meanwhile, the elderly are at high 
risk of being infected by ESBL bacteria due to a number of factors, such as 
decreased immune function associated with aging (immunosenescence), 
accompanying comorbidities, and frequent interactions with health fa-
cilities (Theodorakis et al., 2024). The elderly who live in nursing homes 
or who are hospitalized have a greater chance of being exposed to and 
infected with ESBL bacteria (Blom et al., 2016). Infections in the elderly 
also have the potential to cause serious complications, including sepsis 
and organ failure, and have an impact on increasing mortality rates (Patel 
et al., 2008).

Overall, this vulnerable population faces a greater clinical burden 
from ESBL infections, requiring a more aggressive and coordinated ap-
proach to prevention and treatment (Wibisono et al., 2020). Implementa-
tion of antibiotic stewardship programs, increased infection surveillance, 
and education of healthcare workers and families are essential to reduce 
the adverse impact of ESBL infections in this group (Tamma and Sim-
ner, 2018; Widodo et al., 2023). The spread of ESBL-producing bacteria 
has reached a global scale, posing a major challenge to health systems 
in both developed and developing countries (Rawat and Nair, 2010). 
The widespread distribution of ESBL bacteria is not only through hu-
man-to-human transmission in healthcare facilities or communities, but 
also through zoonotic routes, namely transmission between animals and 
humans (Ribeiro et al., 2024). Several studies have shown that livestock 
and wildlife can be reservoirs of ESBL bacteria, including quail, which are 
a major source of animal protein in some regions (Mandujano-Hernández 
et al., 2024; Bastidas-Caldes et al., 2022). Quail are often raised in large 
numbers with the use of antibiotics as a preventive or therapeutic mea-
sure, which can trigger the selection of ESBL-producing bacteria in these 
animal populations (Mo et al., 2016).

A study by Salehi and Ghanbarpour (2010) identified ESBL-producing 
Escherichia coli isolates from quail that had similar resistance genes to 
human isolates, indicating the potential for cross-transmission between 
animals and humans. Direct contact with quail or consumption of con-
taminated processed products can be the main route of transmission of 
ESBL bacteria to humans (Widodo et al., 2024). In addition, agricultural 
environments contaminated with livestock waste are also a source of the 
spread of resistant bacteria into the environment and ultimately to the 
human population (Manyi-Loh et al., 2018).

This phenomenon reinforces the One Health concept that empha-
sizes the close relationship between human, animal and environmental 
health in the context of antimicrobial resistance (AMR) (Velazquez-Meza 
et al., 2022). The spread of ESBL bacteria from animals to humans through 
zoonotic pathways significantly contributes to the increasing burden of 
AMR globally, complicating infection control efforts (Endale et al., 2023). 
In addition, the spread of ESBL resistance genes through plasmids that 
are easily transferred between bacteria in various habitats makes this 
resistance spread rapidly from animal populations to humans and vice 
versa (Telli et al., 2025). Therefore, monitoring and controlling the use 
of antibiotics in the livestock sector, including quail, is very important to 
limit the spread of ESBL bacteria and slow the rate of global AMR (Enshaie 
et al., 2025).

Quail as livestock that has the potential to be a reservoir of ESBL-pro-
ducing bacteria must receive attention in AMR control strategies (Ay-
im-Akonor et al., 2025). Multisectoral interventions involving the human 
health, veterinary, and environmental sectors are needed to reduce the 
risk of zoonosis and the widespread spread of antimicrobial resistance 
(Dafale et al., 2020). In the context of quail farming, Escherichia coli and 

Klebsiella pneumoniae are two main bacteria from the Enterobacteriaceae 
family that are often isolated and known to produce ESBL (Ramatla et al., 
2023). Both of these bacteria are known as opportunistic pathogens that 
can infect both humans and animals, and their presence in the farming 
environment is a major concern due to the potential for cross-species 
spread of AMR.

Monitoring and control measures

AMR monitoring in the poultry sector, especially quail, is essential to 
prevent the spread of difficult-to-treat infections in humans (Hedman et 
al., 2020). Currently, data on the prevalence of ESBL-producing bacteria 
in quail are still limited. Therefore, an integrated surveillance system is 
needed to identify and track the presence and spread of these resistant 
bacteria (Perez and Villegas, 2015). Routine monitoring of pathogenic mi-
croorganisms in quail can provide a clearer picture of potential risks to 
public health and support more effective control policies (Oke et al., 2025; 
Yunita et al., 2020).

Efforts to prevent the spread of ESBL-producing bacteria in quail 
farming environments can be done through the implementation of strict 
biosecurity measures. This includes improving the standards of cage and 
equipment hygiene, good waste management, and restricting access to 
the farming area (Becker et al., 2021). In addition, the use of antibiot-
ics must be done wisely and based on veterinarian recommendations, in 
order to avoid the selection of resistant bacteria (Caneschi et al., 2023). 
Alternative approaches such as the use of probiotics, vaccination, and im-
proved nutrition can also be considered as more environmentally friendly 
and sustainable disease control strategies (Hancz, 2022).

Improvements are needed in the national regulatory framework to 
ensure that the monitoring, control, and prevention of antimicrobial resis-
tance in quail farming are effective (Beber et al., 2025). These regulations 
should include mandatory reporting of AMR cases, guidelines for the use 
of antimicrobials in the livestock sector, and sanctions against antibiot-
ic misuse practices (Enshaie et al., 2025). In addition, the integration of 
cross-sectoral policies through the One Health approach will strengthen 
coordination between human, animal, and environmental health sectors 
in addressing the threat of AMR holistically (Velazquez-Meza et al., 2022).

Conclusion

Quails have significant potential as reservoirs of ESBL-producing bac-
teria, which are one of the main causes of increasing AMR in the livestock 
sector. Findings from various literatures indicate that quails can carry and 
spread ESBL-producing bacteria both through direct contact with hu-
mans and through environmental contamination, thus posing a serious 
risk to public health. Given the limited number of studies that specifically 
examine the dynamics of ESBL transmission in quail farming systems, fur-
ther research is needed. This research should include microbiological sur-
veillance, tracing the chain of transmission, and evaluating antibiotic use 
in quail farms. In addition, it is necessary to develop alternative, more sus-
tainable farm management, including the implementation of strict bios-
ecurity and the use of non-antibiotic antimicrobial agents. To overcome 
the spread of AMR from the livestock sector to the human population, 
a comprehensive One Health approach needs to be implemented. This 
includes strengthening antibiotic use policies in the veterinary sector, in-
creasing public and farmer awareness, and implementing evidence-based 
interventions at the farm level. Without integrated efforts, the existence 
of quails as vectors of ESBL bacteria can be a real threat to the effective-
ness of infection treatment and public health security in the future.
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