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Introduction
Campylobacter is an emerging  zoonotic pathogen
worldwide. In Ireland, there were 2,085 and 1,613
laboratory confirmed cases of illness due to
Campylobacter spp. in 1999 and 2000, respectively
(Whyte and Igeo, 2000; Foley and McKeown, 2001). The
possibility of low infectious does combined with high
incidence of infection and the serious potential sequelae
for man makes campylobacteriosis an important public
health disease.
Most patients with campylobacteriosis present as
sporadic cases and person-to-person transmission is
uncommon (Pebody et al., 1997; Alterkruse et al., 1998).
Poultry has been identified as a significant risk  factor for
sporadic Campylobacteriosis (Kapperud et al., 1992;
Lior, 1996). However, cattle produce and direct contact
have also been associated with Campylobatceriosis
(Butzler and Oosterom, 1991; Skirrow, 1991; Pearson
and Healing, 1992; Troutt and Osburn, 1997; Fitzgerald
et al., 2001; Neimann et al., 2003).
Campylobacter is an organism often found in the
gastrointestinal tract of cattle with reported prevalences
ranging from 0-80% (Munroe et al., 1983; Rosef et al.,
1983; Giacoboni et al., 1993). The aim of this study was
to investigate what effect, if any transport and lairage of
cattle before slaughter had on the qualitative and
quantitative shedding of Campylobacter in their faeces.

Material and Methods
A cohort of 109 heifers aged 27 to 30 months from a
single Irish feedlot were investigated. The cattle were
housed in four adjacent pens and remained in their
assigned pen until slaughter. The cattle were then
transported during March and April in three groups of 44,
44, and 21 respectively on three separate days for
slaughter. The duration of the transport was six hours.
The animals were held in lairage over night (12 hours)
with ad libitum access to water. The abattoir used in this
study was an approved Irish export abattoir, processing
approximately 80,000 cattle per year with a throughput of
60 animals per hour during sampling for the study. The
decontamination procedures used in this abattoir
consisted of trimming and a hot water (62°C) carcass
wash.
Individual rectal faecal samples were taken from the
cattle at the feedlot on the day of transport approximately
4 hours prior to departure, then immediately upon arrival
at the lairage, and again following lairage immediately
prior to slaughter. At the abattoir all carcasses were
swabbed in the chillroom within thirty minutes of entry,
as previously described (Minihan et al., 2003). The level
of pre-mortem hide faecal contamination of the cattle was
assessed immediately prior to slaughter by utilising a
subjective tag scoring system (0-9).

Campylobacter was isolated using an enrichment
(Preston broth) and selective agar (modified charcoal
cefoperazone deoxycholate agar). Colonies with the
characteristic gross morphology and curved or spiral
Gram-negative rods were presumptively identified as
Campylobacter. The limits of detection of
Campylobacter was < 1 log CFU.gram-1 of faeces and 2
log CFU.4000cm-2 of carcass surface. Campylobacters
were enumerated for 30 animals at each of the sampling
points onto mCCDA. Colonies with the characteristic
gross morhopology were counted as Campylobacter
colonies. Each Campylobacter was identified to the
species level by the use of a biochemical test (Camp
IDTM, Mast Diagnostics, Merseyside, England)or
polymerase chain reaction (PCR) amplification of the 23S
rRNA target.
Bacterial counts obtained were transformed to log 10
CFU/gram of faeces. The effect of transport and both
transport and lairage combined on the quantitative
shedding of Campylobacter per gram of faeces was
compared using a paired Student t-test with significance
defined at the 95% level (P ≤ 0.05 ). The Campylobacter
shed per gram of faeces for each sampling point was
compared between each visit using a unpaired t-test with
significance defined at the 95% level (P ≤ 0.05 ). The
prevalence of faecal Campylobacter shedding at each of
the sampling points was compared statistically using a
Chi-square test, with significance defined at the 95% level
(P ≤ 0.05 ). The “StatView 5” programme (SAS Institute
Inc., USA) was used for the statistical analysis.

Results
Campylobacter spp were isolated from 191 (58%) of the
of 327 faecal samples from all three sampling points. 82%
(90) of the 109 animals in this study shed Campylobacter
on at least one occasion during this study. At each of the
three sampling points Campylobacters were isolated from
62 (57%), 60 (55%) and 69 (63%) of the farm, post-
transport, and post-lairage samples respectively. There
was no significant difference in the levels of
Campylobacter faecal shedding at each of these sampling
points.
Of the 191 Campylobacter isolates 179 were identified to
species level, consisting of 70% (126) C. jejuni and 30%
(53) C. coli. The proportion of C.jejuni to C. coli shed in
the cattle faeces changed significantly between the farm
and post-lairage sampling points (P < 0.05).
A trend of decreasing numbers of Campylobacter spp.
shed in cattle faeces from farm to post-transport and post-
lairage was observed during all three visits. The observed
reduction in Campylobacters shed per gram of faeces
between sampling at farm and post-lairage was
statistically significant for visit one and for the combined
data from the three visits (P < 0.05).
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Campylobacter was not recovered from the swabs of the
109 dressed carcasses at the abattoir. Visual inspection of
all the dressed carcasses in the present study revealed no
visible faecal contamination. The mean hide tag score of
the 109 animals immediately before slaughter was 4.8,
ranging from 2 to 9.

Discussion
The prevalence of Campylobacter spp. shed in faeces in
our study was high at 58% for feedlot cattle, but
consistent with previous reports (Garcia et al., 1985;
Giacoboni et al., 1993). However, others reported a
contrasting lower prevalence of cattle Campylobacter
spp. faecal shedding, ranging from 0.8 to 2.5% (Prescott
and Bruin-Mosch, 1981; Rosef et al., 1983; Warner et al.,
1986).
The shedding prevalence between farm and post-lairage
only differed by 6% (57% to 63%).  Transport and lairage
neither increased nor decreased significantly the
prevalence of faecal Campylobacter shedding (P >0.05).
These results are consistent with a previous study (Beach
et al., 2002). These insignificant changes in faecal
shedding prevalence of Campylobacter spp. in response
to the transportation and holding of cattle in lairage,
contrast with those observed for other enteropathogens
including Salmonella spp. in cattle and pigs, which have
been shown to increase from farm to abattoir (Berends et
al., 1996; Barham et al., 2002; Beach et al., 2002). We
postulated that differences in the faecal shedding
prevalence of Campylobacter and Salmonella in might be
accounted for by differences in the colonisation
mechanisms of these bacteria.
Transport and lairage resulted in a significant reduction
(1 log 10 CFU.gram-1) in the number of Campylobacter
spp. shed per gram of faeces. This finding contrasts with
a study which reported a ten-fold increase in faecal
Campylobacter counts shed by broilers after transport
(Whyte et al., 2001). The authors postulated that the
difference in the mean counts after transport and lairage
could be due to differences in the mechanisms of
colonisation and the responses of the hosts to the stresses
of transportation and lairage.
In the present study, no Campylobacter spp. were
detected on dressed carcasses, demonstrating that known
positive cohorts of cattle, with a wide range of tag hide
scores may be slaughtered and processed to produce
clean carcasses by following good hygienic practices.

Conclusion
Transport and lairage did not result in an increase in the
number of animals shedding Campylobacter spp. in
faeces. In addition, transport and lairage result in a 1 log
10 decrease of Campylobacters shed per gram of cattle
faeces. The study demonstrated that an observed low
level of this pathogen could be achieved on dressed
carcasses when appropriate standards of hygiene are
attained and maintained in abattoirs.

Acknowledgements
We thank Ms Kevina McGill, Ms Tara Fitzsimons, Joseph Meade and
Mr Damien Cowley for assistance with the processing of samples.

References
Alterkruse, S. F., D. L. Swerdlow and N. J. Stem, 1998: Campylobacter
jejuni. Vet. Clin. North Am. 14, 31-40.
Barham, A. R., B. L. Barham, A. K. Johnson, D. M. Allen, J. R.
Blanton, Jr and M. F. Miller, 2002: Effects of the transportation of beef
cattle from the feedyard to the packing plant on prevalence levels of
Escherichia coli O157 and Salmonella spp. J. Food Prot. 65, 280-283.
Beach, J. C., E. A. Murano and G. R. Acuff, 2002: Prevalence of
Salmonella and Campylobacter in beef cattle from transport to
Slaughter. J. Food Prot. 65, 1687-1693.
Berends, B. R., H. A. P. Urlings, J. M. A. Snijders and F. Van Knapen,
1996: Identification and quantification of risk factors in animal
management and transport regarding Salmonella spp. in pigs. Int. J.
Food Microbiol. 30, 37-53.
Butzler, J.-P. and J. Oosterom, 1991: Campylobacter: pathogenicity and
significance in foods. Int. J. Food Microbiol. 12, 1-8.
Fitzgerald, C., K. Stanley, S. Andrew and K. Jones, 2001: Use of
Pulsed-Field Gel Electrophoresis and Flagellin Gene Typing in
identifying clonal groups of Campylobacter jejuni and Campylobacter
coli in farm and clinical environments. Appl. Environ. Microbiol. 67,
1429-1436.
Foley, B. and P. McKeown, 2001: Campylobacteriosis in Ireland, 2000.
Epi-insight 3, 2-3.
Garcia, M. M., H. Lior and R. B. Stewart, 1985: Isolation,
characterization, and serotyping of Campylobacter jejuni and
Campylobacter coli from slaughter cattle. Appl. Environ. Microbiol. 49,
667-672.
Giacoboni, G. I., K. Itoh, K. Hirayama, E. Takahashi and T. Mitsuoka,
1993: Comparison of fecal Campylobacter in calves and cattle of
different ages and areas in Japan. The Journal of Veterinary Medical
Science / the Japanese Society of Veterinary Science 55, 555-559.
Kapperud, G., E. Skjerve, N. H. Bean, S. M. Ostroff and J. Lassen,
1992: Risk factors for sporadic Campylobacter infections: results of a
case-control study in southeastern Norway. J. Clin. Microbiol. 30, 3117-
3121.
Lior, H., 1996. Epidemiology of Campylobacter infections. Oxoid
Newsline 1, 5-8.
Minihan, D., P. Whyte, M. O'Mahony and J. D. Collins, 2003: The
effect of commercial steam pasteurization on the levels of
Enterobacteriaceae and Escherichia coli on naturally contaminated beef
carcasses. Journal of Veterinary Medicine B 50, 352-357.
Munroe, D. L., J. F. Prescott and J. L. Penner, 1983: Campylobacter
jejuni and Campylobacter coli serotypes isolated from chickens, cattle,
and pigs. J. Clin. Microbiol. 18, 877-881.
Neimann, J., J. Engberg, K. Molbak and H. C. Wegener, 2003: A case-
control study of risk factors for sporadic campylobacter infections in
Denmark. Epidemiol. Infect. 130, 353-366.
Pearson, A. D. and T. D. Healing, 1992: The surveillance and control of
campylobacter infection. Communicable Disease Review 2, R133-138.
Pebody, R. G., M. J. Ryan and P. G. Wall, 1997: Outbreaks of
Campylobacter infection: rare event for a common pathogen.
Communicable Disease Report Review 7, R33-37.
Prescott, J. F. and C. W. Bruin-Mosch, 1981: Carriage of
Campylobacter jejuni in healthy and diarrheic animals. Am. J. Vet. Res.
42, 164-165.
Rosef, O., B. Gondrosen, G. Kapperud and B. Underdal, 1983: Isolation
and characterization of Campylobacter jejuni and Campylobacter coli
from domestic and wild mammals in Norway. Appl. Environ.
Microbiol. 46, 855-859.
Skirrow, M. B., 1991: Epidemiology of Campylobacter enteritis. Int. J.
Food Microbiol. 12, 9-16.
Troutt, H. F. and B. I. Osburn, 1997: Meat from dairy cows: possible
microbiological hazards and risks. Rev. Sci. Tech. 16, 405-414.
Warner, D. P., J. H. Bryner and G. W. Beran, 1986: Epidemiologic
study of campylobacteriosis in Iowa cattle and the possible role of
unpasteurized milk as a vehicle of infection. Am. J. Vet. Res. 47, 254-
258.
Whyte, D. and D. Igeo, 2000: Campylobacter enteritis in Ireland in
1999. Epi-insight 1, 2-3.
Whyte, P., J. D. Collins, K. McGill, C. Monahan and H. O'Mahony,
2001: The effect of transportation stress on excretion rates of
Campylobacters in market-aged broilers. Poult. Sci. 80, 817-820.

412

International Society for Animal Hygiène - Saint-Malo - 2004           432

Contents 440




