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Absence of E coli 0157:H7
in sheep and cattle
faeces in North Wales

N. A. Alhelfi, H. Adam, D. L. Jones,
A. P. Williams

Escherichia coli O157:H7 is a human pathogen associated with haemo-
Iytic uraemic syndrome and haemorrhagic colitis cases throughout
the developed world (Garcia and others 2010). The faeces of ruminant
animals, in particular cattle and sheep, are regarded as the primary res-
ervoir of E coli O157:H7. Contact with ruminant faeces either directly
(eg, in the environment) or indirectly (eg, ingestion of contaminated
meat products) plays a central epidemiological role in human E coli
0157 infections. As a result, there has been considerable effort to
increase our understanding of colonisation patterns in ruminants.
Studies have shown that livestock infection and colonisation is tran-
sient and seasonal (Paiba and others 2002), and that it is affected by
multiple factors including stress and diet (Jones 1999). A comparison
of different studies also implies that there are substantial regional dif-
ferences in carriage rates. Spatial variation is also known to occur in
the frequency of human E coli O157 infection; for instance, the rate
of infection is considerably greater (4-10 times) in Scotland than in
Wales even though both countries appear to be similar in terms of
population demographics, geography and diet (Jones and others 2011).
Attempts to explain this phenomenon have looked at possible social
and epidemiological factors (Jones and others 2011, Strachan and oth-
ers 2011, Rotariu and others 2012), but there remains more fundamen-
tal research to be done on prevalence rates within the animal reservoir.
The aim of this study was to examine fresh cattle and sheep faeces
from farms in Gwynedd, North Wales, for total coliforms, E coli and
E coli O157 bacteria, over a 12-month period.

Samples of freshly excreted sheep and cattle faecal material were
collected monthly from September 2010 to August 2011 (total n=150
for sheep and 150 for cattle) from 25 lowland or upland farms, all
within a 10-mile radius of Bangor, Gwynedd, UK. Farms were cho-
sen randomly, but had to be commercial ventures rather than ‘hobby’
farms (as verified by discussion with the owners), and reflect typical
livestock agricultural systems in the locality (eg, in terms of breeds and
management). No dairy farms were selected so as to focus on livestock
intended for the meat sector. Some farms reared sheep only (n=10);
others reared cattle only (n=10); others reared sheep and cattle (n=5).
All samples were from adult animals (>5 months old for sheep and
>18 months for cattle) and were representative of all cattle and sheep
groups on the farm. Depending on logistics, 10-15 samples were col-
lected per farm per sampling event, which were then pooled and kept
at 4°C. Upon return to the laboratory, 5 g of each faecal sample was
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placed in 45 ml of 1/4 strength Ringer’s solution, and the mixture then
homogenised in a stomacher machine (for 30 seconds). Serial dilutions
were prepared from the homogenised samples; 1 ml of the dilution
was then plated on a Petrifilm E cofi and coliform Count Plates (3M,
St Paul, Minnesota, USA) and incubated (24 hours, 37°C). To deter-
mine the presence or absence of E coli O157, samples were analysed
by enrichment, where 5 g of sample was shaken (6 hours at 37°C,
150 rev min™) in 25 ml of modified Tryptone Soy Broth (Oxoid,
Basingstoke, UK), then 1 ml of the enriched sample was subject to
immunomagnetic separation (Dynamag 2; Life Technologies, Paisley,
UK) then spread on a sorbitol MacConkey agar with Cefixime and
tellurite (CT-SMAC) plate (Oxoid) and incubated at 37°C for 24 hours
(Ogden and others 2001). Presumptive E coli ©157 colonies (non-sorb-
itol fermenting) were confirmed by latex agglutination (Oxoid). To
validate the detection protocol, faeces which tested negative for E coli
0157 were subsequently inoculated with an environmental isolate of
E coli O157 to confirm that if the pathogen was present it would have
been detected. Data were analysed using SPSS Statistics (IBM V.19.0
for Windows). All plate count data were log,, (x+1) transformed prior
to analysis to meet the assumptions of analysis of variance.

No E coli O157 was detected in either cattle or sheep faecal sam-
ples within the target area. The literature shows considerable variation
in the degree of carriage and excretion of the organism by livestock.
In their comprehensive review of the literature reporting prevalence
rates of E coli O157 in cattle faeces, Rhoades and others (2009) report
a mean incidence rate of 6.2 per cent, but a range of 0-57 per cent.
In their recent Scottish study, Solecki and others (2009) found 10.5
per cent (41/390) sheep faecal samples were positive for E coli O157.
Variability in the accuracy and sensitivities of the methods used will
affect detection of E coli O157 in environmental samples (Quilliam
and others 2011); however, using the same methods as those employed
in the current study, Chapman and others (1997) found that 15.7 per
cent of cattle and 2.2 per cent of sheep faecal samples were positive
for the organism. Although this study was comparatively small in
terms of sample size, the failure to detect any positive samples sug-
gests that its incidence within the livestock population in Gwynedd
is low. Although animal husbandry and age, diet and climatic effects
are all known to affect prevalence rates within livestock (Jones 1999,
Rhoades and others 2009), much larger studies, or a meta-analysis
approach, are needed to elucidate the relative importance of each fac-
tor singularly and as interactions. In the current study, it is unknown
whether all livestock from which faeces were collected had been born
and raised in the locality. Transport of livestock between geographical
areas could inevitably lead to the introduction and cycling of bacte-
rial pathogens, such as E coli O157 in the agricultural environment,
and ultimately the animal reservoir (Williams and others 2008b).
However, of the livestock that is transported to Wales, a considerable
proportion are sent direct for slaughter purposes (HCC, 20183); which
may be another explanatory factor in the absence of O157-positive
faecal samples in the present study. The importance of livestock trans-
port could be assessed in future studies through combining livestock
movement data with identification measures (eg, ear tag numbers)
on farms or at point of slaughter. This study did not screen faecal
samples for other potentially pathogenic serogroups of E coli (eg, O26
and O115), although these can be prevalent within sheep (Evans and
others 2011) and cattle (Lynch and others 2012) faeces. Neither did
the study screen for other bacterial pathogens that may be present
in ruminant faeces (eg, Salmonella species and Campylobacter species).
Although serovar O157 is the E coli most often linked with human
disease, its absence from the faecal samples tested in this study should
of course not be over-interpreted so that O157-negative livestock fae-
ces is perceived to present zero risk.

Fig 1 shows the log,, of the mean faeces coliform and E coli
counts for sheep and cattle from all samples taken in 2010 and 2011.
Significantly greater (P<0.01) populations of coliform and generic
(non-O157) E coli were seen in sheep faeces compared with cattle;

Aug 10, 2013 | Veterinary Record


http://veterinaryrecord.bmj.com/
http://veterinaryrecord.bmj.com/
http://group.bmj.com/
http://group.bmj.com/

Downloaded from veterinaryrecord.bmj.com on November 26, 2013 - Published by group.bmj.com

Short Communication

I Coliform
6.5 1 Cattle 3 £ coli
6.0 -
55 A
c
Cec 1 bc
N —bc
_ 5.0 4 ab ab
TO) a a ab “‘?b
E a aa a a a
G 45 4 a 8a T2
o a
o a
o
: i
g 4~0 T T T T T T T T T T T
Q
2
3 I
X e
= 6.5 1 Sheep b
g ab ab -d
5 Tab a Thcd T
= T Tabclf 2 a a
8 6.0 4 - Tabc abe 5 abed
T ab a T ‘|.'a jT <
T ab _FC abc
r T
55 4 a
T
5.0 4
4.5 A
4.0 T T T T T T T T T T T T

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Den

Month of sampling

FIG 1: Number of coliform and Escherichia coli (log,, CFU g-'tsem)
in faecal samples of cattle and sheep in North Wales over a

12 month sampling period. Samples were collected from 25 farms
(10-15 samples per farm, per sampling point). Different lowercase
letters within each graph denote significant differences (P<0.05)
between months for the same subgroup (ie, coliforms or £ coli) for
that livestock species, as determined by analysis of variance

being approximately tenfold greater in sheep faeces. Our findings
of elevated counts in sheep faeces are consistent with the results
of Williams and others (2008a) and Weaver and others (2005). It is
unclear as to why coliform counts are higher in sheep than in cat-
tle, but this may be due to physiological differences as well as the
management and dietary factors mentioned previously. As coliforms
are used as a proxy for pathogens, it reiterates the potential role that
sheep have in the aetiology of pathogen infections (Rotariu and oth-
ers 2012); although no direct correlations or predictions about O157
prevalence rates can be made from coliform values, therefore, extrapo-
lation of results requires caution. Although no E coli O157 was detect-
ed, the significant (P<0.05) increase in generic E coli concentrations
in summer is analogous with reports of elevated summer excretion
of pathogenic (O157) excretion in cattle (Jones 1999). Coliform and
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E coli excretion within sheep, however, did not show any patterns of
seasonal peaks.

In conclusion, the present study indicates that sheep and cattle from
Gwynedd have a low prevalence of E coli O157 in their faeces; consistent
with the comparatively low numbers of human infection in the region
(Jones and others 2011). Given their importance in the epidemiology of
E coli O157 infections, knowing the prevalence rates within ruminant
livestock is important to design risk-based mitigation strategies.
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