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A longitudinal study on enteropathogenic
infections of livestock in Trinidad

Um estudo longitudinal em infecgGes enteropathogenic
dos animais domésticos em Trinidad

A.A. Adesiyun?, J.S. Kaminjolo!, M. Ngeleka?, A. Mutani?,
G. Borde?, W. Harewood® and W. Harper?

Abstract A longitudinal study was conducted on selected livestock farms to determine the prevalence of
enteropathogens in diarrhoeic and non-diarrhoeic animals. The enteropathogens assayed from faecal samples
and rectal swabs were bacteria (Escherichia coli, Campylobacter spp. Salmonella spp. and Yersinia
enterocolitica), parasites (coccidia, gastrointestinal nematodes and Cryptosporidium spp.) and viruses (group
A rotavirus and parvovirus). The prevalence of the enteropathogens in various animal species was related to
age and month of the year. Generally, younger animals presented a higher prevalence of infection by
enteropathogens than older animals while most infections occurred between the months of January and April.
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Resumo Um estudo longitudinal foi realizado em fazendas de criacdo selecionadas, para determinar a
prevaléncia de enteropatégenos em animais com ou sem diarréia. Os enteropatégenos analisados de amostras
fecais e swabs retais foram: bactérias (Escherichia coli, Campylobacter spp, Salmonella spp e Yersinia
enterocolitica); parasitas (coccideos, nematdides gastrintestinais e Cryptosporidium spp) e virus (Rotavirus
grupo A e parvovirus). A prevaléncia dos enteropatdgenos em varias espécies de animais foi relacionada a
idade e més do ano. Geralmente, a prevaléncia de infeccdo por enteropatégenos foi maior entre 0s animais
mais jovens que entre os animais mais velhos, enquanto a maioria das infec¢bes ocorreu entre os meses de
janeiro e abril.

Palavras-chaves: Bactéria. Virus. Parasitas. Diarrhoea. Criagé&o.

Enteropathogenic viruses, bacteria and parasites are In the present investigation a longitudinal study on selected

important causative agents of diarrhoeal diseases of
livestock world wide!® 5, In Trinidad and Tobago cross-
sectional studies carried out on various livestock farms
have revealed the presence of various bacterial and viral
agents®“. In these studies, farms were visited once and
previous diarrhoeal experiences of animals were unknown.

livestock (cattle, sheep, pigs and goats) was carried out to
determine the prevalence of bacterial, parasitic, and viral
infections in diarrhoeic and non-diarrhoeic animals over a
12-month period. Age-related prevalence was also
investigated.

MATERIAL AND METHODS

A total of 12 cattle farms, 3 pig farms, 3 sheep and 2
goat farms were studied. Two of the cattle farms also
reared sheep. For a period of 12 months all episodes of
diarrhea were recorded. At the time of collecting faecal
samples from diarrhoeic animals, non-diarrhoeic
controls matched for age and sex were also sampled,
whenever possible.

To detect Escherichia coli, Salmonella, Yersinia and
Campylobacter the procedure used was that described
by Adesiyun et al*. Cryptosporidium was detected using
the method of Garcia et al® while the method of Long*®
was employed to detect coccidia. Gastrointestinal
nematodes were detected by the floatation technique
as described by Thienpont et al*®. Group A rotavirus was
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detected using the Rota Screen Kit (Mercia Diagnostics,
U.K). Parvovirus was detected following the method of
Carmichael et al”and all positive samples were confirmed
by the haemagglutination - inhibition test as described
previously!! using specific negative and positive
parvovirus antiserum (National Vet Services Lab, USA).

Statistical analysis of data for differences in
prevalence between diarrhoeic and non-diarrhoeic
animals and differences related to age and month of
the year were carried out using the chi-square test for
independence.

RESULTS

The prevalence of E. coli, Campylobacter spp and
Salmonella spp in diarrhoeic and non-diarrhoeic animals
is shown in Table 1. Out of 188 diarrhoeic animals (cattle,
pig, sheep and goats) sampled, 140 (74.5%), 54 (28.7%),
5 (2.7%) and 0 (0%) yielded E. coli, Campylobacter,
Salmonella and Y. enterocolitica respectively, while the
corresponding prevalence for 174 non-diarrhoeic animals

was 119 (68.4%), 42 (24.1%), 4 (2.3%) and 0 (0.0%),
respectively. The difference was not statistically
significant (p > 0.05; x?). In cattle and pigs, the frequencies
of detecting the enteropathogens were higher in
diarrhoeic than in non-diarrhoeic animals but these
differences were not statistically significant (p > 0.05;
x?). All samples were negative for Y. enterocolitica.

Table 1 - Prevalence of E. coli, Campylobacter spp., and Salmonella spp. in the animals studied.

N° (%) positive® for:

Animal species Status® N° of samples E. coli Campylobacter spp Salmonella spp
Bovine D 41 35 (85.3) 11 (26.8) 2(4.8)

ND 33 26 (78.7) 4(12.1) 1(3.0)
Porcine D 138 96 (69.5) 43 (31.2) 3(2.2)

ND 132 84 (63.6) 37 (28.0) 3(2.2)
Ovine D 4 4 (100.0) 0 (0.0) 0 (0.0)

ND 4 4 (100.0) 1(25.0) 0 (0.0)
Caprine D 5 5(100.0) 0(0.0) 0 (0.0)

ND 5 5(100.0) 0 (0.0) 0(0.0)

aD: Diarrhoeic; ND: Non-diarrhoeic
°All samples cultured were negative for Y. enterocolitica

Table 2 shows the monthly prevalence of E. coli,
Campylobacter spp and Salmonella spp in the cattle
tested. For all pathogens, most detections were made

in the months of January, February, March and April but
the differences in prevalence were not statistically
significant (p > 0.05; x?).

Table 2 - Monthly prevalences of E. coli, Campylobacter spp, and Salmonella spp in cattle.

N° (%) of samples positive for the months® of:

Microorganism Status® J F M A M Jn J A S
E. coli D 9 (64.2) 8(100.0) 8(100.0) 4 (100.0) 0(0.0) 0(0.0) 1(100.0) 3(100.0) 2(100.0)
ND 3(42.8) 7(87.5) 6(857) 3(75.0) 0(0.0)0 1(100.0) 1(100.0) 3(100.0) 2(100.0)
Campylobacter spp D 5(35.7) 3(37.5) 0(0.0) 0 (0.0) 0(0.0) 1(100.0) 0(0.0) 1(33.3) 1(50.0)
ND 0(0.0) 1(12.5) 0 (0.0) 0 (0.0) 0(0.0) 1(100.0) 0(0.0) 2 (66.6) 0(0.0)
Salmonella spp D 0(0.0) 0(0.0) 2 (25.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
ND 1(14.2) 0(0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Total n° of D 14 8 8 4 0 1 1 3 2
samples tested ND 7 8 7 4 0 1 1 3 2

aD: Diarrhoeic; ND: Non-diarrhoeic

"No samples were received in October, November and December

The monthly prevalence of E. coli, Campylobacterand
Salmonellain pigs is shown in Table 3. E. coliwas isolated
throughout the study period exceptin January and December
when no sample was tested. Campylobacterwas isolated
from pigs between February and July while Salmonella
was detected in February, April and October. The
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monthly prevalence of each pathogen in diarrhoeic and
non-diarrhoeic animals was not significantly different (p
> 0.05; %?).

The age-group-specific prevalence of E. coli,
Campylobacter and Salmonella in cattle is shown in
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Table 3 - Monthly prevalence of E. coli, Campylobacter spp, and Salmonella spp in pigs.

N° (%) of samples positive for the months® of:

Microorganism Status? F M A M Jn J A S (0] N
E. coli D 7 (70.0) 14 (70.0) 18(66.6) 14 (60.8) 11(57.8) 15(83.3) 2(100.0) 6 (100.0) 4 (66.6) 5 (71.4)
ND 6 (60.0) 10(83.3) 12(41.3) 15(65.2) 14 (73.6) 12 (66.6) 2 (100.0) 3(50.0) 6 (100.0) 4 (57.1)
Campylobacterspp D 4(40.0) 9(45.0) 14(51.8) 2(8.6) 10(52.6) 4(22.2) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
ND 3(30.0) 3(25.0) 11(37.9) 5(21.7) 11(57.8) 4(22.2) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Salmonella spp D 2(20.0) 0(0.0) 1(3.7) 0(0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0(0.0) 0(0.0) 0(0.0)
ND 1(10.0) 0(0.0) 0 (0.0) 0(0.0) 0(0.0) 0 (0.0) 0 (0.0) 0(0.0) 2(33.3) 0(0.0)

Total n° of D 10 20 27 23 19 18 2 6 6 7

samples tested ND 10 12 29 23 19 18 2 6 6 7

aD: Diarrhoeic; ND: Non-diarrhoeic
"No samples were received in January and December

Table 4. Of a total of 41 diarrhoeic cattle reported during
the study period, 32 (78%) belonged to the 0-3 month
age group, which was significantly higher than the other
groups (p < 0.05; %?). The presence of E. coliin faecal or
rectal swab samples was relatively high in all age groups
tested, 84.3% to 100%, Campylobacter prevalence rates
increased with age from 18.2% in the 0-3 month age
group to 36.4% in the >3-6 month age group and in the
0-3 month age group. The prevalence of Salmonella
infection was 3.6% compared to 0.0% found in the >3-6
month age group. For all age groups, the prevalence of

the enteropathogens tested for was generally higher in
diarrhoeic cattle than in non-diarrhoeic cattle but the
differences were not statistically significant (p > 0.05; ¢?).

Table 5 shows the age-related prevalence of E. coli,
Campylobacter and Salmonella infections in pigs. Of a
total of 138 diarrhoeic pigs studied, 99 (71.7%) belonged
to the 0-1 week age group and the differences compared
with other age groups were highly significant (p < 0.05;
x?- In pigs in the 0-1, >1-4, >4-8 week age groups, the
prevalence of each of the three pathogens was higher
in diarrhoeic pigs than in non-diarrhoeic pigs.

Table 4 - Age group specific prevalence of E. coli, Campylobacter spp and Salmonella spp in cattle.

N° (%) positive for:

Age (months) Status? N° of samples E. coli Campylobacter spp Salmonella spp

0-3 D 32 27 (84.3) 9(28.1) 1(3.1)
ND 23 17 (73.9) 1(4.3) 1(4.3)

> 3-6 D 6 5(83.3) 1 (16.6) 0(0.0)
ND 5 4 (.80.0) 3(60.0) 0 (0.0)

>6 D 3 3(100.0) 1(33.3) 1(33.3)
ND 5 5 (100.0) 0 (0.0) 0(0.0)

aD: Diarrhoeic; ND: Non-diarrhoeic

Table 5 - Age group specific prevalence of E. coli, Campylobacter spp, Salmonella spp in pigs.

N° (%) positive for:

Age (weeks) Status?® N° of samples E. coli Campylobacter spp Salmonella spp
0-1 D 99 67 (67.6) 16 (16.1) 0 (0.0)

ND 94 56 (59.5) 13 (13.8) 0 (0.0)
>1-4 D 12 10 (83.3) 9 (75.0) 0(0.0)

ND 12 8 (66.6) 11 (91.6) 0 (0.0)
> 4-8 D 19 16 (84.2) 12 (63.1) 3(15.7)

ND 22 17 (77.2) 10 (45.4) 1(4.5)
>8 D 8 3(37.5) 6 (75.0) 0(0.0)

ND 4 3 (75.0) 3 (75.0) 2 (50.0)

aD: Diarrhoeic; ND: Non-diarrhoeic
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The exception was the prevalence of Campylobacter
inthe >1-4 week age group where the reverse was observed.
For the various age groups, the lowest prevalence of
E. coli, 63.7% (123 out of 193); Campylobacter, 15%
(29 out of 193) and Salmonella, 0% (0 out of 193) were
found in the 0-1 week age group. The highest prevalence
enteropathogens found in the various age groups were:
33 (80.5%) out of 41 for E. coliin the >4-8 week age
group, 20 (83.3%) out of 24 Campylobacterin the >1-4
week age group and for Salmonella, 2 (16.7%) out of 12
in the over 8 weeks age group. Overall, the differences

in isolation rates of the enteropathogens in diarrhoeic
and non-diarrhoeic pigs were however not statistically
significant (p > 0.05; y?).

The prevalence of viruses and gastrointestinal
parasites are shown in Table 6. Rotavirus was most prevalent
in cattle, with 11 (18.6%) out of 59 animals being positive.
Rotavirus was detected at a higher frequency, 21.9% (7 out
of 32) in diarrhoeic cattle compared to a rate of 14.8%
(4 out of 27) found in non-diarrhoeic cattle but the difference
was not statistically significant (p > 0.05; y?).

Table 6 - Prevalence of gastrointestinal parasites and viruses in animals studied.

N° (%) positive for:

Parasites Viruses
Animal Status? N° of Coccidia GINP N° of  Cryptosporidium  N° of Rota° Parvo®
species samples samples samples
Bovine D 18 3(16.7) 3(16.7) 32 3(9.4) 32 8(25.0) 12 (37.5)
ND 17 2(11.8) 5(27.8) 27 1(3.7) 27 2(7.4) 7 (25.9)
Porcine D 23 0 (0.0) 0 (0.0) 26 0 (0.0) 26 0 (0.0) 5(19.2)
ND 24 0(0.0) 0 (0.0) 26 1(3.8) 26 0 (0.0) 4 (15.4)
Ovine D 5 0(0.0) 1(20.0) 2 0(0.0) 2 1 (50.0) 0 (0.0)
ND 5 0(0.0) 1(20.0) 2 0 (0.0) 2 0(0.0) 0 (0.0)

aD: Diarrhoeic; ND: Non-diarrhoeic
bGIN: gastrointestinal nematodes
‘Rota: Rotavirus

dParvo: Parvovirus

Parvovirus was detected in 27 (23.5%) out of a total
of 115 animals tested with no positive samples found in
sheep. In cattle, parvovirus was detected in 11 (34.4%)
out of 32 diarrhoeic animals but only in 7 (25.9%) out of
27 non-diarrhoeic animals. In pigs, 5 (19.2) out of 26
diarrhoeic animals sampled yielded parvovirus while 4
(15.4%) out of 26 non-diarrhoeic pigs were positive. The
difference in infection rates by parvovirus between
diarrhoeic and non-diarrhoeic cattle and pigs were,
however, not statistically significant (p > 0.05; %?). From
the same samples, 4 (6.8%) yielded Cryptosporidium, with
3 (9.4%) out of 32 and 1 (3.7%) out of 27 cattle positive
among diarrhoeic and non-diarrhoeic cattle, respectively.
A total of 52 pigs were tested and only 1 (1.9%) yielded
Cryptosporidium.

Coccidia were detected in cattle only, with 3 (8.6%)
out of 35 herds of cattle being positive. Only 2 (11.8%) out
of 17 diarrhoeic cattle yielded coccidia, compared to 1 (5.5%)
out of 18 non-diarrhoeic cattle. Gastrointestinal nematodes
were detected in cattle and sheep with prevalence of
22.9% (8 out of 35) and 20% (2 out of 10), respectively. The
differences were not statistically significant (p > 0.05;%?).
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Overall, the prevalence of infection in the three animal
species studied for viruses were 10.4% (12 out of 115) for
rotavirus and 23.5% (27 out of 115) for parvovirus, 4.3%
(5 out of 115) for Cryptosporidium, 3.3% (3 out of 92)
for coccidia, and 10.9% (10 out of 92) for gastrointestinal
nematodes.

Table 7 shows the monthly prevalence of infection
by viruses and gastrointestinal parasites in cattle. These
enteropathogens were most prevalent in the months of
January, February and March.

The age-group-specific prevalence for each virus and
gastrointestinal parasite in cattle tested is shown in Table 8.
The 0-3 month age group has the highest prevalence
compared with the >3-6 and >6 months age groups for
rotavirus (20.4%), parvovirus (34.7%), Cryptosporidium
(8.2%), coccidia (10%), gastrointestinal nematodes (23.3%).
Regardless of the age groups, the differences in prevalence
of infections by viruses and gastrointestinal parasites
between diarrhoeic and non-diarrhoeic animals were not
statistically significant (p > 0.05; ¢?).
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Table 7 - Monthly prevalence of various gastrointestinal parasites and viruses in cattle.

N° (%) positive for the months® of:

Microorganism Status? J F M A M Jn A S
Coccidia D 0 (0.0) 1(12.5) 0 (0.0) 0 (0.0) 0(0.0) 0 (0.0) 0(0.0) 0 (0.0)
ND 0 (0.0) 1(12.5) 1(7.7) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
GINe D 0 (0.0) 1(12.5) 2 (15.4) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
ND 0 (0.0) 1(12.5) 3(23.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Cryptosporidium D 3(33.3) 0(0.0) 0 (0.0) 0(0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
ND 1(14.7) 0 (0.0) 0(0.0) 0 (0.0) 0 (0.0) 0(0.0) 0(0.0) 0 (0.0)
Rotavirus D 3(33.3) 3(42.9) 1(12.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
ND 1(14.7) 2 (40.0) 0 (0.0) 1(33.3) 0 (0.0) 0(0.0) 0(0.0) 0 (0.0)
Parvovirus D 3(33.3) 1(14.3) 5 (62.5) 0 (0.0) 0(0.0) 1(100.0) 1(33.3) 0 (0.0)
ND 0 (0.0) 1(20.0) 4(57.1) 0 (0.0) 0(0.0) 1(100.0) 1(33.3) 0 (0.0)
Total n° of samples tested
Parasites D 0 8 13 5 0 0 0 2
ND 0 7 13 5 0 0 0 2
Cryptosporidium D 9 7 8 2 0 0 0 0
ND 7 5 7 3 0 0 0 0
Viruses D 9 7 8 2 0 1 3 0
ND 7 5 7 3 0 1 3 0

aD: Diarrhoeic; ND: Non-diarrhoeic; °No samples were received in July, October, November and December; °GIN: gastrointestinal

nematodes

Table 8 - Age group specific of gastrointestinal parasites and viruses in cattle.

N° (%) positive for:
Parasites Viruses®

Age (months) Status® N° of samples Coccidia GinP N° of samples Crypto°  N° of samples Rota Parvo
0-3 D 16 2 (12.5) 3(18.8) 28 3(10.7) 28 8(28.5) 11(39.3)

ND 14 1(7.0) 4 (28.6) 21 1(4.8) 21 2(9.5) 5(23.8)
> 3-6 D 0 0 (0.0) 0 (0.0) 0 0 (0.0) 0 0(0.0) 0 (0.0)

ND 1 0 (0.0) 0(0.0) 4 0(0.0) 4 0(0.0) 1(25.0)
>6 D 2 0(0.0) 0 (0.0) 4 0 (0.0) 4 0(0.0) 1(25.0)

ND 2 0(0.0) 1 (50.0) 2 0(0.0) 2 1 (50.0) 0(0.0)

aD: Diarrhoeic; ND: Non-diarrhoeic; °GIN: gastrointestinal nematodes; °Crypto - Cryptosporidium spp; “Rota: Rotavirus; Parvo: Parvovirus

DISCUSSION

It is well documented that all the enteropathogens
involved in the present investigation are aetiological
agents of diarrhea in animals!® and man?. Diarrhoeic
animals of all species were found to have a higher
prevalence of all infections than non-diarrhoeic animals,
although these differences were not significant. Failure to
demonstrate a direct association between the presence
of enteropathogens and diarrhea has been reported
previously38.

The finding that a slightly higher prevalence of
infection with Campylobacter was found in diarrhoeic
(28.7%) compared with non-diarrhoeic animals (24.1%) is
in agreement with results of previous workers416,
Campylobacter is known to be an important cause of
gastroenteritis in livestock'’. However, several factors
could be attributed to a failure to detect a significant
association of microorganism with diarrhea in animals
as shown by Adesiyun et al*.

For some unexplained reason the overall prevalence
of Salmonella was low in both diarrhoeic and non-
diarrhoeic animals. Similar findings have been reported?.

Failure to isolate Y. enterocolitica from the livestock tested
may be a reflection of non-exposure of the animals to
the microorganism on the farms sampled. It is known that
in tropical environments such as Trinidad and Tobago,
rates of infections by Y. enterocolitica are relatively low
as reported by Adesiyun et al?.

Although E. coli, a normal flora of the gastrointestinal
tracts of animals and humans, was detected with a high
frequency in both diarrhoeic and non-diarrhoeic livestock,
its true pathogenic significance cannot be ascertained from
the present results. This would require the determination
of the serotypes, virulence and pathogenicity of the isolates.

In an earlier study on several enteropathogens,
Adesiyun and Kaminjolo® reported that only rotavirus was
detected at a statistically significantly higher frequency
in diarrhoeic compared with non-diarrhoeic cattle, pigs and
sheep inTrinidad. The present longitudinal study shows that
there were no significant differences between the prevalence
of rotavirus in diarrhoeic and non-diarrhoeic animals. The
differences in the results of the two studies may be attributed
to the following factors: in the present study, 367 samples
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were used as compared to 693 samples used in the previous
study; the present study involved 19 farms as compared
with 50 farms used previously?; and finally, the two study
designs were different. Reports elsewhere have shown
that rotavirus is a major cause of gastroenteritis in newborn
animals®. In the present study, rotavirus infection was
found to be highest in calves aged 0-3 weeks, a finding
that is in agreement with those of Brenner et al® and De
Rycke et al®.

The presence of parvovirus in livestock in Trinidad
and Tobago is being reported here for the first time. The fact
that nearly a quarter of the animals tested, both diarrhoeic
and non-diarrhoeic, were positive for this agent suggests
thatitis widespread in the livestock population. The finding
of a higher frequency of detection of parvovirus in diarrhoeic
cattle and pigs compared with non-diarrhoeic animals
suggests some aetiological importance, although the
differences were not statistically different. Studies elsewhere
have reported comparable prevalence of infection by
parvovirus in livestock®.

Cryptosporidium, a known causative agent of
gastroenteritis in livestock and first reported in livestock
in Trinidad by Kaminjolo et al*? was also detected in cattle
and pigs in this study with 4 (6.8%) out of 59 and 1 (1.9%)
out of 52 positive animals, respectively. As found with other

enteropathogens, the corresponding prevalence of infection
with Cryptosporidium in an earlier study was higher with
8.7% (26 of out 298) in cattle and 19.6% (54 out of 275)
in pigs respectively’?. The relatively low infection rates by
coccidia and gastrointestinal helminths may reflect the
deworming programs practiced by the farmers.

Regardless of animal species and types of
enteropathogens assayed for, age appeared to be a
significant factor in the occurrence of diarrhea. Young
animals experienced diarrhea more frequently than older
animals. The prevalence of infections by enteropathogens
was also higher among the young than in older animals.
It is well established that morbidity and mortality due to
enteropathogens are most prevalent in this age group®*°.

Based on the data from the present study, it appears
that most of the diarrhoeal episodes were reported in
the first quarter of the year (January to April), a period
which had a corresponding increase in the detection of
enteropathogens in the livestock sampled.

In conclusion, rotavirus appears to be the most important
enteropathogen among those investigated. The fact that
all other enteropathogens looked for had a higher prevalence
of infection in diarrhoeic compared with non-diarrhoeic
livestock also suggests aetiological significance though
possibly obscured by confounding factors.
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