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Microorganisms that cause disease in humans 
have been in the media spotlight recently. A 
story on the BBC Wales website (see www.

bbc.co.uk/news/uk-wales-24070240) outlined how a 
health worker is thought to have transmitted hepatitis 
to hospital patients, perhaps over decades. And a 
bacterium found in chickens is currently the subject of 
a huge ‘food biosecurity’ initiative. The Food Standards 
Agency (FSA) has announced a strategy aimed at 
cutting the number of people getting ill from Britain’s 
most common cause of food poisoning (see www.bbc.

co.uk/news/uk-24043651).
Which bacterium sprang to mind when you read 

that? Salmonella? E. coli perhaps? Wrong! The cause 
of more food poisoning in the UK than any other 
bacterium is Campylobacter — a prokaryote with the 
power to strike fear into the hearts of all poultry farmers. 
That’s because a high proportion of chickens ‘carry’ the 
bacterium — i.e. they have the microorganism in their 
gut but it causes them no harm. 

Survival strategy
Unfortunately, if humans are infected with the 
bacterium, they can become ill or even die — for them 
it is a pathogen. In the UK every year Campylobacter 

is linked to about 460 000 cases of food poisoning, 
22 000 hospital admissions and 110 deaths. Up to 80% 
of these cases can be traced to ‘contaminated’ chicken 
(see graph). But most Campylobacter species can only 
grow at temperatures between 30 and 44°C and prefer 
a micro-anaerobic environment (one with 3–10% 
oxygen). I am quite sure that neither my fridge nor 
my kitchen ever reach 30°C, and the air in my house 
(and my fridge) is about 20% oxygen, and I expect 
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Comparison of monthly human Campylobacter 
infection rates with chicken Campylobacter 
contamination rates, Wales 2002. 
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(Source: Epidemiology Infection February 2005, 

Vol. 133, pp. 49–52.)
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yours are the same. So how can this microbe cause 
such problems? One explanation is that the bacterium 
has an excellent strategy for surviving — it can change 
form.

The bacterium inside the guts of chickens (a warm, 
micro-aerobic environment) is in the form of rapidly 
multiplying, rod-shaped, spiral cells. If conditions 
worsen — for example, when the chicken is killed and 
refrigerated — the shape of the cells becomes spherical, 
and they become resistant to extremes of temperature 
and hydration. Once conditions improve (for example 
on the surface of a warm, cling-film-wrapped chicken 
fillet in a kitchen) the cells change back to their 
former rod shape and can multiply quickly. If they are 
transmitted to other foodstuffs, through poor kitchen 
hygiene, a host of other food items can bear huge 
numbers of the bacteria in a matter of hours.
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Activities
1 A 1% reduction in the number of cases of 

food-borne illness would save the UK an 
estimated £20 million per year — see what 
scientists are doing to develop a vaccine for 
Campylobacter: http://tinyurl.com/k35kna7

2 Read ‘Campylobacter’ in Biological ScienceS 
Review Vol. 19, No. 3 and Louise Kearney’s 
upcoming article in the November 2013 issue 
to see why mutations that cause changes in 
molecules on the surface of microbes can 
thwart the best efforts of scientists to develop 
vaccines, e.g. for Campylobacter and flu.

3 Survey your friends and family to find out 
whether they have heard about Campylobacter 
(vs Salmonella, E.coli), realise that it is the cause 
of more infection than any other bacterium 
in the UK, and know how to avoid bacterial 
infection when handling uncooked, or 
cooking, meat.

4 Find out why Campylobacteriosis infection can 
be disastrous for sheep farmers.

5 Some disease-causing microbes are closer than 
you might realise — see why you should wash 
your hands thoroughly if you borrow someone 
else’s mobile phone: http://www.bbc.co.uk/

news/health-15284501

For now, as we know that the bacteria are killed by 
thorough cooking, the easiest recommendations to 
make are to keep chicken meat refrigerated until you 
are ready to cook it, and to make very sure it is cooked 
all the way through.
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What can be done?
Many scientists and the FSA recommend that we try to 
eliminate the bacterium from the food chain. Obvious 
steps include improving hygiene at all stages in the food 
processing industry. But if we could immunise chickens 
against Campylobacter, their flesh would be free of the 
bacterium right from the start. Unfortunately, despite 
more than 10 years of research, an effective anti-
Campylobacter vaccine has not been developed (and 
would it be ethically defensible to vaccinate chickens 
against a microbe that causes them no harm?)
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