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Abstract
Campylobacteriosis is the leading cause of acute gastroenteritis in man and animals throughout the
world. Epidemiological studies has shown that Campylobacter species are widely spread within
the animal kingdom both as pathogens and commensals. Avian species are well documented
reservoirs for Campylobacter, and may play an important role in the epidemiology of human
enteric diseases either directly or indirectly through contamination of food items. The paper
discusses the role of the domestic chicken in the epidemiology of human campylobacteriosis.

Introduction

Bacteria of the genus Campylobacter are of world-
wide importance in human and animal diseases. It
has been estimated that about 3000 cases per
month are reported in the United Kingdom
(Skirrow, 1987, Healing, Greenwood & Pearson,
1992). It is estimated to be responsible for 7 per
cent of all cases of gastroenteritis in Great Britain
(Porter & Duguid, 1989). Various studies have
shown that Campylobacter jejuni is one of the
most common causes of acute gastrointestinal in-
fection in humans, even exceeding rates of illness
caused by both Salmonella and Shigella (Lior,
1994). In addition to C. jejuni, the closely-related
species C. coli and C. laridis have also been im-
plicated as agents of gastroenteritis in humans
(Coker & Adefeso, 1994).

C. coli represented only approximately 3 per cent
of the Campylobacter isolates obtained from pa-
tients with C. enteritis (Griffiths & Parks, 1990).

C. jejuni has been isolated from cases of
bacteremia, appendicitis, and recently, has been
associated with Guillian-Barrie syndrome (Allos
& Blaser, 1994; Vonwulffen, Hartard & Scharein,
1994; Phillips, 1995). From 50 to 70 per cent of
human cases of campylo-bacteriosis are linked to
poultry (Bryan & Doyle, 1995), from which C.
Jejuni is frequently isolated, whereas C. coli is
mainly isolated from pork (Lammerding ez al., 1988).

Epidemiological studies have shown that

Campylobacter species are widely spread within
the animal kingdom both as pathogens and as
commensals (Simbert, 1978). The rate of isolation
of Campylobacter from the various animals spe-
cies have been variable (Shane & Montrose, 1985),
although the reported frequency of isolation of
Campylobacter species from diarrhoeic and ap-
parently healthy animals has not been found to
be significantly different (Manser & Dalziel, 1985).

Reservoir of Human Campylobacteriosis
Domestic chickens and wild animals are reser-
voirs for Campylobacter (Kapperud & Rosef,
1983), and may play an important role in the epide-
miology of human enteric diseases either directly
or indirectly through foodstuffs, water, dust, or
other environmental sources (Skirrow, 1991).
Several food-borne outbreaks of
Campylobacter enteritis caused by C. jejuni have
been associated with ingestion of raw milk, un-
cooked chicken and pork (Doyle, 1981). A report
of point outbreak of C. jejuni enteritis affecting 11
children was known to have been pecked by mag-
pies (Riordan, Humphrey & Foweles, 1993).
Cabrita et al. (1992) reported the incidence of
C. jejuni and C. coli in 188 wild and 681 food-
producing animals in Portugal. The study was
carried out to determine the importance of animals
as potential reserviors of Campylobacter infec-
tion. The organisms were isolated from 59 chick-
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ens (60.2 %), 61 sparrows (45.5 %) and 21 ducks
(40.5%).

Another study, conducted in the city of Bar-
celona in Spain, reported the isolation of C. jejuni
from 105 (26.2%) pigeons with a greater incidence
in the district of the city with high density of pi-
geons. In that study, Salmonella spp. was iso-
lated from six pigeons (1.5 %) and Yersinia spp.
from only one pigeon (Casanovas et al., 1995).

Oosteron et al. (1985) carried out an epidemio-
logical investigation in the Netherlands over the
years 1983-1985 which indicated that poultry and
poultry products were the major sources of hu-
man campylobacteriosis while pigs were also in-
volved.

Campylobacter spp. are part of the natural in-
testinal flora of many wild and domestic birds.
Hence, contamination of meat during slaughter
and water sources are probably the most common
sources of this food-borne infection (Franco, 1988;
Butzler & Oosterom, 1991; Park, Griffith & Moren,
1991).

Human campylobacteriosis caused by C. jejuni
and C. coli manifests by intestinal syndrome. The
pathological consequences in the humans are
unpleasantness with acute abdominal pain, fol-
lowed by profuse inflammatory diarrhoea usually
seen in children, and a non-inflammatory watery
diarrhoea commonly observed in adults (Karl ez
al., 1997).

The role of avian species in human campylobac-
teriosis in Nigeria

The majority of Campylabacter infections in
developing countries are apparently sporadic, but
they occur constantly (Cover & Blaser, 1989;
Griffiths & Park, 1990). In Nigeria, campylobac-
teriosis has been reported from various parts of
the country. Its importance.in causing economic
losses is poorly defined due to poor disease re-
porting and surveillance system (Raji, Kwaga &
Bale, 1997).

Gatroenteritis due to the C. jejuni was first re-
ported in the northern part of Nigeria in 1981
(Lawande & Hall, 1981) and, subsequently, in the

southern part of the country in Ile-Ife in 1983
(Olusanyo, Adebayo & Williams, 1983).

The major clinical symptoms of Campylo-
bacter infection in humans reported in Nigeria is
enteritis (Coker & Dosumun-Ogunbi, 1986; Alabi
et al., 1986). Campylobacter enteritis affects all
age groups, but with the highest incidence in chil-
dren under the age of 5 years (Coker & Adefeso,
1994; Adegbolaetal., 1991).

Incidence rates of 5 per cent and 10 per cent
respectively have been reported by Dosumun-
Ogunbi (1983, 1984). Recently, Coker & Adefeso
(1994) reported a changing pattern of
Campylobacter infections in Lagos. In that study
an incidence of 15 per cent was reported. An-
other study by Olubumun & Adeniran (1986) re-
ported a 7 per cent incidence rate in Ile-Ife. Diar-
rhoea caused by C. jejuni and C. coli is still re-
ported to be more common in males than females
with a ratio of 2:1 (Coker & Adefeso, 1994). the
most common species of Campylobacter identi-
fied in humans were C. jejuni biotype I and II, C.
coli biotype 1, and C. laridis, which have been
isolated in almost equal proportions from patients
as well as from asymptomatic carriers (Adegbola
etal.,1991).

The antibiotics of choice for the treatment of
human campylobacteriosis include kanamycine,
tetracycline, nalidixic acid, gentamycine and eryth-
romycin (Coker & Adefeso, 1994; Dosumun-
Ogunbi, 1986). Butrecently, antibiotic resistance
especially involving erythromycin have been re-
ported (Coker & Adefeso, 1994).

The colonization of poultry by large number
of Campylobacter species was demonstrated by
Adegbola et al., 1991), who reported 85 per cent,
isolation rates from the poultry faecal samples.
Adekeye (1986), in Zaria, collected faeces from
368 ducks usually congregating in groups around
eleven different wells, which he cultured for
Campylobacter fetus subsp. jejuni. Water sam-
ples from the well samples were similarly cultured.
The prevalence rates of the organism were 54.6
per cent in ducks faeces and 36.4 pet cenf in the
well water. It was suggested that well water possi-
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bly contaminated by duck faeces can be potential
sources of human campylobacteriosis in this area.

In another study by Adekeye, Abdul & Bawa
(1989), a survey for C. fetus subsp. jejuni was car-
ried outusing cloacal swabs from 487 live birds in
36 flocks and poultry carcasses. The organism
was isolated from 12.3 per cent of the birds in 19
flocks and from five of 70 poultry carcasses. Low
numbers of the organism contaminating poultry
carcasses was attributed to hot water treatment of
the carcasses and prolonged immersion in this
water. Despite the low vounts obtained with poul-
try carcasses, they may still pose a hazard to the
consumers.

Elegbe, Juba & Adebayo (1987) carried out an
epidemiological survey of the Camphylobacter
spp. in poultry farms in lle-Ife, in which they dem-
onstrated that domestic chickens are important
reservoirs of Campylobacter spp. Olubnmi &
Adeniran (1986), in the same area, isolated
Campylobacter from 24 (15.4 %) of atotal of 156
poultry faecal samples. The sources and poultry
involvement in human campylobacteriosis has
long been established in Nigeria. Alabi efal. (1986)
and Adegbola ef al. (1990) found that common
serogroups 2, 4, 29 and 36 constituted the major-
ity of serogroups in animals especially poultry
(61.7 per cent). This pattern of distribution
strongly suggests that there is a possibility of
cross infection between humans and animals.

Conclusion
Domestic chickens examined in the review are
mostly free range. This emphasizes the high risk
to which people are exposed to Campylobacter
infection, particularly the children who, most of
the time, play on the ground and eat contaminated
foods.

For adequate prevention and control of this
important agent of gastroenteritis in Nigeria, good
hygienic measures are strongly recommended to
prevent gross contamination of foods and water.
In addition, proper treatment of foods particularly
poultry and poultry products for the destruction
of this organisms is called for.

References

ADEGBOLA, R. A., ALABI, S. A. AKINKUADE, F. O., COKER,
A. 0. & Opucsemy, T. (1990) Correlation between
human and animals bio, serogroup Campylobacter
isolates in Nigeria. J. trop. Med. Hyg. 93, 280-283.

ADEGBOLA, R. A., AKINKUADE, F. O., ALABI, S. A., COKER,
A. O. & Opuceemi, T. (1991) Prevalence, biotypes
and sero groups of Campylobacter jejuni and C. coli
in domesticated animals in Nigeria. Trop. Vet. 9,79-
82.

ADEKEYE, . O., (1986) Prevalence of Campylobacter
fetus subsp. jejuni in duck faeces and risk of well
water contamination in Zaria and Samaru towns.
Zariya Vet. 1,37-39.

ADEKEYE, J. O., ABDUL, P. A. & Bawa, E. K. (1989)
Campylobacter fetus subsp. jejuni in poultry reared
under different management systems in Nigeria. Avian
Dis. 33, 801-803.

Avrabl, S. A., Coker, A. O., Dosumun-Ocunsl, O. &
Obucsemi, T. (1986) Biotypes and serogroups dis-
tribution of Campylobacter isolated from children in
Nigeria. J. clin. Microbiol. 24, 856-858.

ArLos, R. M. & Braser, M. I. (1994) Campylobacter
Jejuni infection and the Guillian-Barre syndrome
mechanisms and implications. Zentrablat fur.
Bacteriologue 28, 544-548.

Bryan, F. L. & DoyLge, M. P. (1995) Health risks and
consequence of Salmonella and Campylobacter jejuni
in raw poultry. J. Fd Pro. 38, 326-344.

BuTzZLER, J. P. & OosteroM, J. (1991) Campylobacter
pathogenicity and significance in food. Int. J. Fd
Microbiol. 12, 1-8.

CABRITA, ., RODRIGUES, J., BRAGANCA, F., MorGapo, C.,
Pires, I. & PENHAGONCALVES, A, (1992) Prevalence,
biotypes plasmid profile and antimicrobial resistance
of Campylobacter isolated from wild and domestic
animals from northeast of Portugal. J. appl. Microbiol.
73,279-285.

Casanovas, L., Smon, M., pE FERRER, M. D., ARGUEs, J.
& Monzon, G. (1995) Iatestinal carriage of
Campylobacters, Salmonella, Yersinia and Listeria
in pigeons in the city of Barcelona. J. appl Bacteriol.
78, 11-13.

Coker, A. O. & ApEreso, A. O. (1994) The changing
patterns of Campylobacter jejuni and C. coli in La-
gos, Nigeria, after ten years. E. Afr. med.J. 71, 437-
440.

Cover, T. L. & BLasER, M. J. (1989) The pathology of
Campylobacter infections in humans. 4. Rev. Med.
40, 269-285.



4 GHANA JOURNAL OF SCIENCE

VOL. 39

DovLg, M. P. (1981) Campylobacter fetus subsp. jejuni,
an old pathogen of new concern. J. Fd Prot. 44, 480-
488.

ELEGBE, L. A., Jusa, A. & ApeBavo, J. O. (1987) Species
and serotypes of Campylobacter from domestic ani-
mals in Nigeria. J. diarr. Dis. Res. 5, 97-101.

Franco, D. A. (1988) Campylobacter species; consid-
eration for controlling a food-borne pathogen. J. Fd
Prot. 51, 143-153.

Grirriths, P. L. & Park, R. W. A, (1990) Campylobacter
associated with human diarrhoeal diseases. ./ app.
Bacteriol. 69, 2.

HeaLng, T. D., Greenwoop, M. H. & Prarson, A. D.
{1992) Campylobacter and enteritidis. Rev. med.
Microbiol. 3, 159-167.

Kapperun, G. & Roser, O. (1983) Avian wild life reser-
voir of Campylobacter fetus subsp. jejuni, Yersinia,
Salmonella sp.in Norway. Appl. environ. Microbiol.
45,375-380.

KarL, G., WoobpsrinGe & JuLian M. KerLeY (1997)
Campylobacter host cell interaction. Trend Microbiol.
5,96-101.

LAMMERDING, A. M., Garcia, M. M., Mann, E. D.,
Rosmson, Y., Dorwarp, W. J., Truscort, R. B. &
TirTiGAR, F. (1988) Prevalence of Salmonella and ther-
mophilic Campylobacter in ftesh pork, beef, veal and
poultry in Canada, J. Fd Prot. 51, 47-52.

Lawanpg, R. V. & HaLw, D. C. (1981) Campylobacter
enteritis in northern Nigeria (Letter). Trans roy. Soc.
trop. Med. Hyg.57,757-758.

Lior, H. (1994) Campylobacter-epidemiological marker.
Dairy Fd environ. Sanit, 14, 317-324.

ManNsER, P. A, & Darzier, R. W. (1985) A survey of
Campylobacter in animals. J. Hyg. Camb. 95, 15-21.

OrusunmM, P. A. & ApeNiraN, M. O. A. (1986) Isola-
tion of Campylobacter sp. from man and domestic
animals in western Nigeria. Bull Anim. Hlth. Prod.
Af. 32,224-248.

Ovusanvo, O., Apesayo, J. O. WiLuiams, B. (1985)
Campylobacter jejuni as a bacterial causes of diar-
rhoea in lle-Ife, Nigeria. /. Hyg. Camb. 91, 77-80.

OO0STEROM, J,. BANFFER, R. J., LAUWER, S. & BUSSCHBACH,

A. E. (1985) Serotyping, hippurate hydrolysis by
Campylobacter isolates from human patients, poul-
try and pigs in the Netheriands. Antonie van
Leeuwenhock 51, 65-70.

Ovrusunm, P. A & Apeniran, M. O. A. (1986) Isolation
of Campylobacter sp. from man and domestic ani-
mals in western Nigeria. Bull. Anim. Hith. Prod. Afr.
32,224-248.

Orusanyo, O. ApeBayo, J. O.. WiLLiams, B. (1985)
Campylobacter jejuni as bacterial causes of diarrhoea
in lle-Ife-Nigeria. J. Hyg. Camb. 91, 77-80.

QO0STEROM, J. BANFFER, R. J., LAUWER, S. & BUSSCHBACH,
A. E. (1985) Serotyping, hippurate hydrolysis by
Campylobacter isolates from human patients, poul-
try and pigs in the Netherlands. Antonie van
Leeuwenhock, 51, 65-70.

PARK, R. W. A., Grigpith, P. L. & Moren, G. S. (1991)
Sources and survival of Campylobacters; relevance
to enteritidis and the food industry. J. app.. Bacteriol.
Symp. Supplement. 20, 975-1065.

Prnues, C. A. (1995) Incidence, epidemiology and pre-
vention of food-borne Campylobacter species. Trend
Fd Sci. Technol. 6, 83-87.

Ran, M. A, Kwaca, J. K. P,, Baig, 1. 0. 0. (1997)
Campylobacteriosis in Nigeria, A-review. Nigeria Vet.
J. 28, 87-89.

Riorpan, T. T., HumeHry, J. & FoweLss, A. (1993) A
point outbreak of Campylobacter infection related to
bird pecked milk. J. Epidemiol. Infec. 110,261-255.

Rosinson, D. A. (1981) Infective dose of Campy-
lobacter jejuni in milk. Br. med. J. 288, 1584-1586.

SHANE, S. M. & Montrosg, M. S. (1985) The occur-
rence and significance of Campylobacter jejuri in man
and domestic animals. Vet. Res. Comm. 9, 167-198.

Skikrow, M. B. (1987) A demographic survey of
Campylobacter, Salmonella and Shigella infections
in England. J. Epidemiol. Infect. 99, 647-657.

SimeerT, R. M. (1978) The genus Campylobacter. A.
Rev. Microbiol. 32, 673-709.

Von-wuLFFeN, H., ‘HARTARD, C. & ScHArel, E. (1994)
Seroreactivity to Campylobacter jejuni and
gangliosides in patients with Guillian Barre, Syn-
drome. J. infect. Dis. 170, 828-833.

Received 18 Mar 97; revised 24 Mar 99.



