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Abstract 

Antimicrobial resistance is a serious health problem worldwide, harming humans, environment and animals due to  

irrational and increase use of antibiotics in different  areas (agriculture, farming, and human medicine). There are 

several factors contributing to the spread of drug resistance including the movement of diseased humans and animals, 

improper use of antibiotics, ineffective infection control measures, agricultural waste and environmental contaminants. 

Humans who are exposed to the Campylobacter get gastroenteritis, it is a gram negative bacteria needs microaerophilic 

environment for growth. ‘‘Antibiotics such as fluoroquinolones and macrolides are the preferred medication for treating 

campylobacteriosis are losing their effectiveness against this food-borne zoonotic pathogen’’. As a zoonotic pathogen the 

infection spreads to humans from animal reservior  by contaminated food, water and milk.  The use of antibiotics in 

agriculture, human medicine and in animals as growth promoters can result in the emergence of Campylobacter 

resistance but the clinically significant antibiotics are losing their effectiveness against Campylobacter and the health of 

general people is being harmed by this rising resistance. It is challenging to stop the emergence and spread of 

Campylobaceter that is resistant to antibiotics due to the zoonotic nature of the disease, which makes it susceptible to 

drugs utilized both in traditional remedy and livestock farming. The most common pathogen associated with human 

Food-borne outbreaks is thought to be Campylobacter jejuni. Several studies conducted in the recent years have 

revealed antimicrobial resistance (AMR) in C. jejuni strains. Concerns are growing as a result of the WHO's current 

designation of C. jejuni as a "high priority pathogen" since it has become resistant to a number of medications, 

including fluoroquinolones, macrolides, and other groups which has limited the options for treatment. 

Keywords: Antimicrobial resistance, Campylobacter spp, Campylobacteriosis, Food born pathogen,Irrational use of 
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INTRODUCTION 

 Worldwide Antimicrobial Resistance (AMR) is the biggest health issue which best illustrates  the 

human health concern (1) because of  the irrational and increased usage of antibiotics many sectors 

(agriculture, farming and human medicine), each of these three factors has a connection to AMR  (2, 3). The 

choice of antibiotics encourages bacteria to develop and spread resistance genes that can affect other 

organisms of the same or different species. When bacteria develop antibiotic resistance, they become more 

able to spread the disease to humans, animals and the environment. The mismanagement, insufficient 

infection control, agricultural debris, environmental toxins  and the movement  of infected people and 

animals  with resistant bacteria all contribute to emergence of resistance (4, 5). Antimicrobial resistance is a 

major issue worldwide that influence human, environment and animals. AMR is such a complicated issue, it 

requires a multidisciplinary approach to handle to be handled (6, 7). 
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According to the WHO, Campylobacter is one of the most common causes of gastroenteritis  in both 

industrialized and developing countries (8-10). Campylobacter jejuni is a commensal bacteria found in 

chickens' digestive tracts, are the most prevalent specie that are thermotolerant (11). The majority of 

Campylobacter spp are seen in broilers, with the colonisation of their ceca reaching 109 cfu/g cecal 

content(12). Despite the fact that human campylobacteriosis is not require any treatment, although in certain 

cases first-line antibiotics like erythromycin (macrolide) and ciprofloxacin (fluoroquinolone) are 

administered. Various studies have shown that Campylobacter antimicrobial resistance is increasing 

particularly against fluoroquinolones(13, 14). Antibiotic usage in veterinary medicine as a growth stimulant 

for  prophylactic measure or on therapeutic intervention has been associated with an increase in 

resistance(15, 16). As a result the resistant isolates of  Campylobacter  could spread across the world, putting 

public health at high risk (8, 17).  

RESISTANCE MECHANISM 

Multidrug resistance may arise as a result of the acquisition of several resistance factors and genetic 

mechanisms. It may be carried on chromosomes or plasmids showing a combination of endogenous and 

acquired genes (18-20). Campylobacter genes linked to antibiotic resistance have been identified by many 

researchers (21, 22). Following are the mechanisms that are responsible for resistance development. 

1. Mutations in DNA gyrase that cause alteration of the antibiotics target and its expression. 

2. Expression of the major outer membrane protein that make antibiotics unable to reach its target. 

3. CmeABC multidrug  efflux pumps  for the efflux of antibiotics. 

4. Beta lactamase production for the changing and inactivation of antibiotics. 

RESISTANCE TO FLOROQUNOLONES (FQs) 

FQs resistance in Campylobacter mostly occur due to point mutations in DNA gyrase A 

(GyrAquinolone )'s resistance-determining region (QRDR) (23, 24). Campylobacter has been found to have no 

alterations in DNA gyrase B that affect FQ resistance (25, 26). The topoisomerase IV (parC/parE) genes play 

a similar role in Gram-negative bacteria that have FQ resistance; however, Campylobacter lacks these genetic 

traits . Therefore, it is not unexpected that changes in parC/parE are unrelated to FQ antibiotic resistance in 

Campylobacter (27).  

Contrary to other enteric pathogens (such as Salmonella and E. coli) Campylobacter sensitivity to FQ 

antibiotics can be significantly decreased by a single point mutation in gyrA's QRDR. For high-level FQ 

resistance, gyrA and parC point mutations must accumulate over time (23, 28, 29). The T86I substitution in 

the gyrase caused by the C257T mutation in the gyrA gene improves resistance to FQs, this mutation is most 

frequently seen in Campylobacter isolates that are FQ-resistant. Compared to the less common resistance-

associated mutations T86K, A70T, D90N, the T86I mutation imparts FQ resistance to a larger extent (30). The 

multidrug efflux pump CmeABC lowers the drugs' percentage in Campylobacter cells, also contributes to FQ 

resistance. As a result, CmeABC and gyrA mutations work together to mediate FQ resistance. In 

Campylobacter in contrast to plasmid-mediated factors of FQ determinants like qnr, aac(6′)-Ib-cr, and qepA 

chromosome contains all identified FQ resistance genes (28, 29, 31).  

RESISTANCE TO MACROLIDE 

Target modification and active efflux are two mechanisms of macrolide resistance in Campylobacter 

(23, 32).Campylobacter, via gene mutation in the ribosomal proteins L4and/or L22, or by enzyme-mediated 

methylation of the 23S rRNA,could develop macrolide resistance by rRNA methylation. Campylobacter has 

been found to have macrolide resistance due to point mutations in the 23S rRNA, the ribosomal proteins L4 

and L22, or enzyme-mediated methylation’’. However, it has been discovered that in C. jejuni and C. coli, 

macrolide resistance is most frequently caused by point mutations in the 23S rRNA domain V (23, 32, 33) . 

Accordingly, these point mutations are found at locations 2074 and 2075 in the 23S rRNA, which correspond 

to the locations 2058 and 2059 of E. coli. Mutations in C. jejuni and C. coli A2074C, A2074G and A2075G 

(erythromycin MIC >128 g/ml lead to high levels of resistance to macrolide antibiotics (33-36). 
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A2075G is the most common mutation in clinical and field isolates (23, 32, 37). Campylobacter's 23S rRNA 

gene contains three copies. Certain mutations such as A2074T, which slightly increases, there may not be 

three copies of the gene encoding erythromycin resistance. 

In C. coli and C. jejuni, the rrn operon is present in three copies (38). Campylobacter's resistance to 

macrolides is a result of both target alteration and active efflux (11,22,47,(39, 40). In isolates with low or 

moderate degrees of resistance macrolide susceptibility was fully recovered after CmeABC efflux pump 

deactivation (35). 

RESISTANCE TO TETRACYCLINE 

Tetracycline resistance in Campylobacter is caused by the presence of Tet (O), which is commonly 

detected in samples from a variety of animal taxa (41). Campylobacter has not yet been found to contain any 

other tet resistance genes. This gene encodes the ribosomal protective protein tet (O) (42). According to 

recent findings, this protein identifies and binds to an open A site on the bacterial ribosome in a way that 

alters the structure of the ribosome, releasing the attached tetracycline molecule (43). Furthermore, the 

conformational shift lasts for a long time, allowing for effective protein elongation (43) . Tet(O) in 

Campylobacter  was most likely derived from Streptomyces, Streptococcus, or Enterococcus spp. through 

horizontal gene transfer (HGT), as determined by G-C content, sequence homology, codon usage, and 

hybridization studies (44). The majority of strains have plasmid-encoded tet(O) genes (45). Although some 

isolates do possess a copy that is chromosomally encoded (46, 47) . 

RESISTANCE TO AMINOGLYCOSIDES 

There has been little focus on Campylobacter resistance to other antibiotics than Campylobacter 

resistance to FQs, macrolides and tetracyclines. Drug alteration proteins confer aminoglycoside resistance in 

Campylobacter. Numerous aminoglycoside-modifying enzymes from Campylobacter have been discovered, 

including the 3′aminoglycoside phosphotransferases types I, III, IV, and VII, the 3′,9-aminoglycoside 

adenyltransferase, and the 6′aminoglycoside adenyl transferase (24). 

RESISTANCE TO BETA-LACTAMS AND OTHER ANTIBIOTICS 

In general, beta-lactam antibiotics are ineffective against Campylobacter species, and it appears that 

both intrinsic resistance and the formation of  β-lactamase are responsible for this class of medication's 

resistance(24, 48). Campylobacter is essentially resistant to a number of antibiotics including bacitracin, 

novobiocin, rifampin, streptogramin B, trimethoprim and vancomycin(49, 50). Although the causes of 

intrinsic resistance are unknown, it is thought that the important factors include the poor membrane 

permeability of Campylobacter and the active efflux provided by multidrug-efflux transporters (26).  

FUTURE PERSPECTIVES AGAINST MDR CAMPYLOBACTER 

Toward the future perspectives antibiotic resistance to Campylobacter is still a problem for public 

health and food safety. A greater understanding of the additional mechanisms influencing its necessity for 

FQ-resistant Campylobacter to spread and persist among different hosts and ecosystems. FQ medications are 

becoming less effective at treating human campylobacteriosis due to rising prevalence of FQ resistance 

exploring the impact of FQ resistance on Campylobacter fitness and whether eliminating FQ antibiotics from 

animal production, it will be interesting if the prevalence of FQ-resistant Campylobacter decreases. 

Additionally, it is critical to research more contemporary innovative therapeutic approaches that prevent the 

selection of FQ-resistant mutations as well as FQs that successfully combat  ciprofloxacin resistant. Despite 

the fact that erythromycin resistance has been discovered recently in some C. coli and C. jejuni strains, 

caution should be taken when using macrolides, which are still the most useful drugs for treating 

Campylobacter infections. More study is required to understand how selection pressure leads to the 

emergence of macrolide-resistant Campylobacter bacteria. Although the functions of other efflux transporters 

in antibiotic resistance are yet unknown, Campylobacter antibiotic resistance has been shown to be 

significantly influenced by CmeABC, Understanding the role of these efflux transporters in Campylobacter 
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physiology will require more study. Antibiotic-resistant Campylobacter can be controlled using contemporary 

techniques that focus on drug efflux transporters or prevent the establishment and spread of resistance 

determinants. 

CONCLUSION 
In order to combat AMR and MDR  pathogens like Campylobacter, it is essential to never use 

antibiotics as growth promoters and infrequently for prophylaxis and must only use as a treatment. The 

types and quantities of antimicrobials used in medical procedures must be strictly and appropriately 

regulated. Resistant Campylobacter must also be monitored and controlled as it spreads throughout the 

environment.  
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