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Campylobacter is an important microorganism which spreads the 

bacterial food-borne diarrheal anomaly around the world particularly 

in the children and old age people. Campylobacter is spiral, non-

spore-forming, rod-shaped or curved, Gram-negative, bacteria with 

bipolar flagella or single polar flagellum, or absence of any flagellum, 

depending on the species. Most Campylobacter species grow under 

microaerophilic condition. It resides in Gastrointestinal tract of 

poultry birds. Wild birds may also act as carrier or vectors for 

transmission of Campylobacter particularly to poultry flocks. This 

review article throw light on the aspects of genus, growth and 

viability, transmission and detection, pathogenesis and prophylaxis 

measures for campylobacter jejuni. 
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Introduction 

 

Campylobacter is an important 

organism that causes zoonotic disease 

particularly when the unhealthy and 

unhygienic conditions are present and 

also during slaughtering of these animals 

the meat and meat products get 

contaminated with this organism from 

feces. This organism generally resides in 

intestinal mucosa of human beings, in 

gastrointestinal tract of farm animals, 

wild animals, companion animals and 

birds. Campylobacteriosis is commonly 

reported as a zoonotic disease all over the 

world, transmitted directly or indirectly to 

humans. About Eighty percent cases of 

all human campylobacteriosis are due to 

consumption of contaminated poultry 

(chicken) meat worldwide (Hermans et 

al., 2012; Bahrndorff et al., 2013). 

Among Campylobacter, C. Jejuni is 

important species, involved in human 

infections cause fever, abdominal pain, 

and diarrhea (Messaoudi et al., 

2011;Acheson et al., 2001). Guillain-

Barre syndrome, irritable bowel 

syndrome and Reactive arthritis are the 

most important post infections sequelae 

with C. jejuni. Globally, about 1/3rd of 

Guillian-Barre syndrome cases are 

associated to Campylobacter infections. 

In the developed countries, this 

organism is important in causing food-

borne diseases in human beings. It is an 

obligate microaerophilic (requires 

minimum 5% O2 level, Nitrogen 85%, 

10% CO2 ) heat labile, thermophilic,  

Gram-negative, and exhibits optimum 

growth at 42 ̊ C (Newell et al., 2003). 
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Structurally Campylobacter is  curved 

rod shaped, non-spore farming, and 

biflagellate, having one flagella or 

sometimes having no flagella depending 

on the specie. Majority of the species are 

resistant to cephalothin and 

fluoroquinolones (Koenraad et al., 1995). 

Poultry birds are the main source 

where the colonization of this organism 

takes place even without showing the 

clinical signs and the human beings can 

also be infected if they consume the meat 

or meat products contaminated with 

Campylobacter species (Silva 2011). 

This organism is regarded as an important 

microbial specie which is responsible to 

spread disease from animals to human 

beings (Cean et al., 2015). For the first 

time in 1963 this organism was 

discovered and it was named as vibrio 

fetus then it was renamed as to 

Campylobacter fetus. The 

Campylobacter jejuni is responsible for 

gastro enteritis throughout the world. 

Apart from this it is also the causative 

agent of autoimmune disease guillain 

barre syndrome (GBS) and Miller fisher 

syndrome (Mann 2011). Guillain-Barré 

syndrome (GBS) is an immune-mediated 

demyelinating polyneuropathy of 

peripheral nervous system (PNS), it is 

characterized by acute or subacute 

symmetrical ascending motor weakness 

(Asbury and Cornblath 2005). About ⅔ of 

the GBS patients are usually reported 

with the infection associated with 

Campylobacter jejuni, Cytomegalovirus 

and other important bacteria Epstein-Barr 

virus, and Mycoplasma pneumoniae 

(Sinha et al., 2004). 

 

 

Transmission 

In past, many epidemiological 

surveys have been conducted for 

Campylobacter jejuni to check its 

prevalence and the results were different 

but a thorough and detailed review is 

presented by Adkin et al., 2006 and 

among those transmission routes, 

horizontal transmission was considered 

most reliable (Sahin et al., 2002). The 

vertical transmission from parent breeder 

to broilers varies (Gubbels et al., 2012). 

The prevalence of the organism in 

infected commercial flocks is age related 

and mostly found in chickens of 2-3 

weeks of age (Cox et al., 2010). After 

infection the chickens show higher 

concentrations of this organism in small 

intestine (Mann 2011). In developing 

countries, the prevalence of C. jejuni 

infection is reported to be endemic among 

children particularly till 5 years age 

(Horrocks et al., 2009). In 

immunocompromised people and young 

children, campylobacteriosis  needs to be 

treated  using antimicrobial therapy but in 

some cases, the gastroentertitis is self 

limiting disease. Contaminated water is 

also reported to be the source of infection 

and thus cause campylobacteriosis  in 

human beings (Reiny et al., 2007; 

Gubbels et al., 2012).  

The horizontal transmission is 

supposed to be important way of 

transmission to the poultry birds from 

surroundings and it happens within a 

flock when a bird harbors and becomes 

infected with this organism (Horrocks et 

al., 2009). The factors responsible for 

disease, colonization and transmission 

are litter, size of flock, environmental 

water supplies, rodents, wild animals, 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3180643/#B87
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insects, pets, and fecal contact (Adkin et 

al., 2006). Regarding the transmission 

through feeding route, it is not considered 

as an important transmission route 

organism however it can be considered a 

potential way of transmission for 

Salmonella spp. infection (White et al., 

1997). The environment plays a crucial 

role in microorganism’s transmission and 

also its survival. Campylobacter is very 

sensitive to the dryness so it can’t be 

transmitted through feed (Cox et al., 

2010).  

Clark and Bueschkens 1985 

administered C. jejuni in fertile eggs, and 

they observed that almost 11% eggs 

during hatching time had the pathogen in 

their gut. Studies conducted invivo 

concluded that within 1-2 days of 

hatching, the vertical transmission occurs 

and chicks’ infection, in the ceacum, was 

reported almost 35% without any 

exposure of infection from farm.  

Lindblom et al., 1986; Chuma et al., 

1994). However, Callicott et al., 2006 

could not report the vertical transmission 

of C. jejuni to almost 60,000 breeders 

flock of Campylobacter-positive 

grandparent flocks thus further 

investigation and research is still in 

progress. 

 

Pathogenesis 

It has been detected that in case of 

bacterial intestinal infections, the 

chemotaxis of epithelial cells, the 

invasion and adherence of mucus are the 

important stages. The presence of 

lipopolysaccharides and lipo-

oligosaccharides provides different 

functional roles in pathogen and host 

interactions as well as virulence factors. 

The factors responsible for virulence of 

C. jejuni are: Flagellar movement, 

bacterial affinity to gut mucosa and 

invading property (Dastia 2010). In order 

to get colonized in the small intestine, 

Campylobacter uses its flagella and then 

moves to colon with the help of its 

flagella (Snelling et al., 2005). After 

colonization, C. jejuni attaches to the 

intestinal mucosal cells. The 

pathogenicity of C. jejuni is associated 

with the production of a thermo labile 

enterotoxin which causes cytotoxicity, 

particular by C. lari, C. fetus C. coli, C. 

jejuni and C. upsaliensis, (Johnson and 

Lior 1988). The cytotoxins produced 

causes the cellular inflammation and thus 

affect the intestinal absorption (Van Deun 

et al., 2007). Cytolethal distending toxin 

(CDT) is another important toxin which 

is formed by CdtABC complex (Lara and 

Galan  2000). CdtB is an important 

subunit who functions like DNase and 

causes double-strand breaks (DSB) in the 

DNA thus arrest cell cycle at the M/ G2 

stage. This leads to apoptosis. The 

binding of CdtC and CdtA to cholesterol-

rich  domains on the membrane of 

cytoplasm is essential for the transfer of 

CdtB to cells. (Lai et al., 2013). 

Production of these toxins causes  death 

of the intestinal mucosal cells by the 

process of apoptosis and thus leads to 

diarrhea (bloody or watery). The severity 

is subjected to pathogenic strain as well 

as host’s immunity level (Zilbauer et al., 

2008). 

 

Laboratory techniques for identification 

of Campylobacter jejuni 

A number of Conventional 

diagnostic methods have been developed 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3180643/#B7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3180643/#B176
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3180643/#B44
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3180643/#B39
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3180643/#B29
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for the identification of the 

campylobacter. However, detection and 

isolation is a lengthy task generally takes 

5 to 7 days.  The cause of the disease and 

tracking of the microorganism in real 

time are challenging with diagnostic 

procedures due to robustness and rapidity 

of existing methods. Once campylobacter 

is successfully recovered from poultry 

farms or matrices, the accurate detection 

involves phenotypic differentiation 

procedures such as biotyping, multilocus 

enzyme electrophoresis and serotyping 

(Eberle and kiess. 2012). A number of 

methods included microbiological culture 

techniques, immunoassays such as 

fluorescent antibody technique (FAT), 

enzyme-linked immunosorbent assay 

(ELISA) and molecular techniques like  

Polymerase chain reaction (PCR) have 

been established for testing food and 

clinical samples for Campylobacter 

species, including Campylobacter jejuni 

(Khan et al., 2018). 

The precise detection of 

Campylobacter species is exceptionally 

basic for surveillance throughout the 

poultry processing. The development of 

sophisticated and profoundly explicit 

measures to identify Campylobacter has 

potential for decreasing the food borne 

disease (Steven et al., 2018). For the 

identification and maximum growth of 

campylobacter, culture techniques are 

routinely utilized as diagnostics systems 

in which particular microaerophilic 

conditions are maintained.  Furthermore 

few antibiotics are also used in those 

culture media which will suppress or stop 

the growth of non-campylobacter thus 

favoring the isolation of antibiotics 

resistant isolates of campylobacter. 

(Eberle and kiess. 2012) 

Over the earlier few decades, the 

fast and rapid, culture-independent 

methods for detection of campylobacter 

has become increased progressively on 

routine basis. For the efficient 

identification of foodborne pathogens, 

nucleic acid and immune based 

methodologies are preferred. The 

immunological-based detection 

procedures exploit affinity of antibodies 

for target antigens present on the surface 

of the campylobacter (Zeng et al., 2016). 

Flow cytometry, ELISA and quantitative 

immunoflurescence are immune based 

procedures used for the detection of C. 

jejuni (Baker et al., 2016). For the 

identification of specific campylobacter 

epitope, polyclonal and monoclonal 

antibodies are used. In most antibody 

based technology, significant cross-

reactivity with C. jejuni and C. coli is 

observed because there is no significant 

genetic divergence (Park et al., 2014).  

Research is still continued to evolve and 

focused on a major outer membrane 

protein epitope that specifically targeted 

C. jejuni and thus will reduce the cross-

reactivity as time progressed (Qian et al., 

2008). In this regard some more research 

is required that will include the capability 

to produce the monoclonal antibodies 

which are not affected by heat and 

empower the detection of Campylobacter 

species in thermophilic environment 

(Heo et al., 2009). 

Molecular methods for detecting 

and identifying foodborne pathogens are 

more sensitive as comprehensive and 

sophisticated  genomic data continue to 

be generated from foodborne pathogens. 

Nucleic acid-based  methodologies 

https://www.frontiersin.org/articles/10.3389/fmicb.2018.03280/full#ref112
https://www.frontiersin.org/articles/10.3389/fmicb.2018.03280/full#ref112
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identifies unique and very specific RNA 

or DNA nucleotide sequences that can 

either amplified, visualized and 

sequenced for quantification, molecular 

typing and detection (Zeng et al., 2016). 

These methods are accurate, quick and 

commercialized kits are also available to 

identify foodborne pathogens including 

campylobacter. A principal target for 

differential PCR procedures includes the 

flaA gene, 16S rDNA gene and flaB gene 

(Rasmussen et al., 1996). However PCR 

assays are more reliable and sensitive as 

compared to traditional microbiological 

based culture assays, the specific and 

successful detection of Campylobacter in 

varied matrices still continues to be a vital 

challenge. This variability is dependent 

on numerous factors, such as the presence 

of polymerase inhibitors, non-culturable 

bacteria and fecal material and low 

number of cells existing in a large 

quantity of sample (Leskinen and Lim, 

2008), Innovations to molecular based 

techniques (PCR) have addressed several 

of those limitations which includes  

preventing  inhibitors, involving an 

enrichment stage before using the PCR, 

and coupling  PCR methods with other 

techniques like EIA to improve the  assay 

sensitivity  and specificity.(Park et al., 

2014). By coupling ELISA with PCR, 

researchers identified Campylobacter in 

contaminated environmental samples 

such as water that were beneath the limit 

of identification of conventional cultural 

assays (Sails et al., 2002). 

 

Limitations 

There are critical impediments 

related with immune based detection 

procedures. The previous microbiological 

and molecular techniques have described 

false positive characteristic due to cross 

connectivity among the Campylobacter 

species (Myers et al., 2011). The genetic 

specificity of C. jejuni and C. coli is not 

significant so problem can arise while 

doing immune based procedures (Park et 

al., 2014). Another possible way for the 

improvement of immunological assays 

would be use of proteomics to detect ideal 

epitopes for monoclonal antibodies to 

improve the resolution of discriminating 

between many different species and 

strains epithets of Campylobacter 

(Rodrigues et al., 2016) 

In this context the commercial 

immune assays can draw out the false 

positive and vague changeability for the 

clinical examples (Gharst et al., 2013). 

When tested on frozen and chilled broiler 

carcass, the PCR assays proved to be 

more authentic and sensitive as compared 

to commercial ELISA (Reis et al., 2018). 

In a most recently conducted research 

trial the covalently joined the polyclonal 

antibodies of rabbit to gold chips and 

form a surface plasma resonance (SPR) 

sensor stage (Masdor et al., 2017). The 

Nano-based immunoassays are possibly 

viable, easy to use methodologies, which 

can effectively be adjusted to different 

poultry birds. The cotton swab 

immunoassay is produced to be used in 

processing plants through dipping the 

swabs into various nano-based 

conjugated C. jejuni explicit monoclonal 

immunizer mixed cocktails (Alamer et 

al., 2018). The idea was appealing for 

evaluating the infection level in remotely 

located poultry processing plants and 

results in efficient way for settling on in-

plant decisions and also for bio-security 
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measures (Rodrigues et al., 2016). The 

utilization of PCR is the basics of various 

advanced techniques (Hill, 1996). 

Numerous PCR-based methodologies 

have proved to recognize Campylobacter 

species. A focal objective for differential 

PCR tests incorporates 16S r DNA 

quality (Giesendorf et al., 1992). 

Multiplex PCR is a brisk and reliable 

technique for deciding either presence or 

absence of different quality focuses 

inside single sample. Zhao et al., 2001 

built up a multiplex PCR to separate C.  

jejuni and C. coli and to affirm 

hypothetical Campylobacter secludes on 

blood agar plates. Multiplex PCR have 

reported to be reliable and efficient 

method for detection of different species 

of campylobacter in food samples. 

 

Prevention and Control 

The important specie of C. jejuni 

colonizes poultry approximately at 

densities of 108 colony forming units 

(CFU)/gram of cecal contents and once 

this species invades the intestine of 

poultry it remain inside the bird for its life 

time and it also spreads to other healthy 

birds and make them diseased (Wagenaar 

et al., 2013). It is a surprising fact that 

more than 90% of the domestic poultry 

birds are infected at the time of 

slaughtering and sale (Doyle. 1992). 

Presently various procedures are being 

framed to minimize the load of the 

microbe (Laniewski. et al., 2014). It is 

explained that if 3 log10 reduction of C. 

jejuni in the chicken gut or 2 log10 

reduction in the carcass of chicken is 

achieved then it can minimize risk to 

public health by almost 90% (EFSA, 

2011). 

Procedures which can minimize the load 

of C. jejuni in poultry birds are: 1) inject 

the compounds which can hinder the 

activity of C. jejuni, 2) by administering 

the probiotics which struggles to compete 

with C. jejuni to colonize or to produce 

probiotics, 3) bacteriophage specific to C. 

jejuni, and 4) making the chicks 

immunized by C. jejuni antigens (Layton 

et al., 2011). Presently there are lots of 

vaccination protocols being framed and 

followed to eradicate the C. jejuni 

infection in poultry birds (Rice et al., 

1997). The immunization of poultry birds 

through oral route was proved to exhibit 

the serum antibody response but it didn’t 

work out up to the required level. In a 

study, the effects of utilizing live 

attenuated Salmonella to deliver the CjaA 

,CjaD or Dps antigens to poultry, was 

documented (Laniewski et al., 2014). 

Attenuated Eimeria parasites are another 

way to deliver CjaA antigen (Clark et al., 

2012). The successful reduction in the 

colonization of Campylobacter is seen 

administering the nano-particle 

encapsulated C. jejuni outer-membrane 

proteins (Annamalai et al., 2013). The 

administration of egg yolk antibodies, 

IgY, which are specific to Campylobacter 

specie is also used as a passive 

immunotherapy. In this context some 

more trails should be conducted to 

identify the specific antigen and method 

to inhibit the colonization of 

Campylobacter jejuni (Hermans et al., 

2012). 
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