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Campylobacter spp.

Gram-negative, non-spore forming, 

curved S-shaped or spiral rods

Single polar flagellum at one 

or both ends & exhibits 

corkscrew-like motion

C. jejuni & C. coli are 

pathogenic and cause almost 

similar disease symptoms 

>80% of Campylobacter infections 

are caused by C. jejuni.

Microaerophile:

Grow best at low oxygen levels 

(3 -5% oxygen and CO2 of 3-10%)

Thermophiles – grow optimally at 42-

45°C, no growth below 28-30°C, 

Optimum pH: 6.5- 7.5

Growth is limited by osmotic stress 

(2% NaCl), desiccation, and pH 4.9.

Susceptible to drying, heating, freezing, 

disinfectants, and acidic  conditions.



Corkscrew-like motion of Campylobacter



SOURCES

❑ Reservoir: Gastrointestinal tract of animals: livestock (pigs, 

cattle, sheep), birds (poultry), Polluted water & environment

❑Meat/chicken

➢Animal carry Campylobacter in the intestines, liver, and other 
organs but show no sign of illness

➢The bacteria can be transferred to other edible parts when 
animal is slaughtered & eviscerated (removal of internal 
organ)

❑Milk

➢Campylobacter infection in cow’s udder (mastitis –
inflammation of breast tissue) → contaminate milk

❑ Fruits & vegetables

➢Contaminated through contact with soil/water containing 
animal feces
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Young et al. (2007)

https://doi.org/10.1038/nrmicro1718
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Antibiotic 
resistance

° Campylobacter usually cause self-limiting 
diarrhea –

° No antibiotic is required except for severe 
cases (systemic infection)

° Problems:
• Antibiotic is also used for therapy and growth 

promotion in livestock and poultry farm

• Misuse of antibiotic lead to the emergence of 
antibiotic-resistant bacteria

• E.g. C. jejuni and C. coli are resistant to 
fluoroquinolones and macrolide

• FDA has banned the use of fluroquinolones as 
growth promoting supplement in poultry 
production

Example of antibiotics and their 

function

A. Inhibition of bacterial cell wall synthesis 

(penicillin’s, cephalosporins, bacitracin, 

vancomycin)

B. Inhibition of protein synthesis 

(chloramphenicol, erythromycin, 

streptomycin, tetracyclines)

C. Inhibition of essential metabolites 

(sulfanilamide and trimethoprim prevent 

folic acid synthesis)

D. Injury to plasma membrane (polymyxin 

b, nystatin, miconazole)

E. Inhibition of nucleic acid replication and 

transcription (quinolones, rifampin)

https://www.cdc.gov/drugresistance/index.html
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CAMPYLOBACTERIOSIS

❑ Campylobacteriosis – gastrointestinal disease 
caused by Campylobacter, 

❑ Most common in the US – 845,000 cases, 
8000+ hospitalizations, 70+ death annually

❑ Infective dose: 500 to 104,, Onset: 2 to 5 days.

❑ Duration of illness: 2 to 10 days – Most 
people with campylobacteriosis recover 
completely.

❑ Duration of fecal shedding: 2 - 7 weeks

❑ Severe complications: bacteraemia and 
infection of various organ systems,  such as 
meningitis, hepatitis, and pancreatitis. 

❑ Target population
➢ Children younger than 5 years old
➢ The highest incidence of infection is among 

infants 6 to 12 months old.
➢ Pregnant women – leading to infection of 

fetus, cause miscarriage
➢ People with HIV/AIDS or receiving 

chemotherapy - infection is greater & can 
spread to the bloodstream

❑ Clinical symptoms of C. jejuni infection can 
be watery or bloody diarrhea accompanied by 
abdominal cramps, nausea, fever and sometimes 
vomiting 

❑ C. jejuni infection is self-limiting

❑ Post infection may lead to severe neurological 
disorder (Guillain-Barre syndrome) (1:1000)



Long-term 
complication: 

Guillain-Barré syndrome 
(GBS) (Ghee-YAN Bah-RAY) -
autoimmune  disorders 

➢ A rare disorder in which 
your body's immune system 
attacks your nerves

➢ Causing muscle weakness 
and sometimes paralysis 
that last for weeks - years

➢ Some may have permanent 
nerve damage

➢ People develop GBS after 
infections such as C. jejuni, 
zika virus, Epstein-Barr 
virus, side effect of vaccine 

https://propelphysiotherapy.com/neurological-injuries/guillain-barre-syndrome-treatment
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VIRULENCE FACTORS & PATHOGENESIS
❑ Campylobacter heat-shock proteins (HSP) – aid in the 

thermotolerance during survival in bird intestines (gut temp: 42°C)

❑ Iron acquisition – the ability to acquire essential nutrient from host, 
eg. Ferric ion

❑ Motility by flagella – penetrate mucus barrier

❑ Adhesion protein / adhesins (CadF and FlpA) – adherence, 
colonization, and invasions 

❑ Binding to host cells & induce phagocytosis

➢ Trigger host cell cytoskeletal rearrangement 

➢ Allow bacterial internalization into the host cell

➢ Survive and replicate inside the vacuole/host cell

❑ Cytolethal Distending Toxin (CDT) –main toxin 

➢CDT disturb the absorptive function of microvilli and induce 
diarrhea

➢CDT is heat labile (70C for 30 min)

▪ The invasion lead to epithelial cell damage and trigger 
inflammation

Bhunia, A.K. 2008. Foodborne Microbial Pathogen. Springer.



PREVENTION METHOD

❑ Industry

➢Hygienic slaughter and processing procedure

➢Cleaning & disinfection practice. E.g. changing clothes 
& footwear before entering the broiler flocks

➢Decontamination of carcass . Eg. Use steam / hot 
water, chilling & freezing, gamma irradiation

➢Pasteurization of milk

➢Treatment of water

❑ Food service establishment/household

➢Thorough cooking of meat/chicken

➢Prevent cross-contamination on contact surfaces

➢Personal hygiene

❑Customer

➢Avoid eating raw or partially cooked meat/milk/poultry 
etc..



OUTBREAKS

° 2019 multidrug-resistant outbreak linked to pet store 
puppies

° 2016–2018 multidrug-resistant outbreak linked to pet 
store puppies

° 2014 outbreak in Utah associated with raw milk

° 2012 outbreak in the northeastern U.S. associated with 
undercooked chicken livers

° 2011 Guillain-Barré syndrome outbreak in U.S. and 
Mexico associated with tap water 

https://www.cdc.gov/campylobacter/outbreaks/puppies-12-19/index.html
https://www.cdc.gov/campylobacter/outbreaks/puppies-9-17/index.html
https://www.cdc.gov/mmwr/volumes/65/wr/mm6512a1.htm?s_cid=mm6512a1_e
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6414a7.htm
http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=9214832&fileId=S0950268813001908


 2012: Outbreak in the northeastern U.S. associatedwith  undercooked chicken livers

https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6414a7.htm


 2014: Outbreak in Utah associated with rawmilk

https://www.cdc.gov/mmwr/volumes/65/wr/mm6512a1.htm?s_cid=mm6512a1_e
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