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ABSTRACT

Pathogenic Escherichia coli 0157:H7 poses significant risks to both
human and animal health. This research aimed to detect its presence
in various livestock and poultry samples collected from different
markets and abattoirs in Zaria, Kaduna State, Nigeria. The samples
were tested and confirmed using Eosin-Methylene Blue (EMB) agar,
biochemical characterization, and serology. In slaughtered cattle from
Zango Abattoir, Samaru, Zaria, 34% (17/50) of rectal swab samples
tested positive for E. coli, with 47.06% (8/17) of these samples
identified as pathogenic E. coli 0157:H7. Similarly, in sheep and goat
samples from Ganga Uku Abattoir Samaru, 28% (14/50) and 18%
(9/50) tested positive for E. coli, with 92.8% (13/14) and 55.5% (5/9)
respectively of these being pathogenic E. coli 0157:H7. For poultry,
54% (27/50) of samples from various sources in Samaru market and
abattoir tested positive for E. coli, with 48.1% (13/27) identified as
pathogenic E. coli 0157:H7. In addition, the pathogenic E. coli 0157:H7
does not show any significant association (p=0.1138) with cattle,
sheep, goat and poultry birds. Notably, samples from sheep and
poultry birds showed the highest prevalence. These findings
emphasize the importance of implementing good practices and proper
hygiene measures to mitigate the risk of E. coli contamination in
livestock and poultry products. Additionally, further research using
molecular tools such as PCR is recommended for more accurate
detection and confirmation of pathogenic E. coli 0157:H7.
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(EHEC) and

Escherichia coli (E. coli) are groups of
bacteria that inhabits the gastrointestinal tracts of
mammals as a non-pathogenic commensal of
humans and animals [1]. However, there exist
pathogenic forms of E. coli that causes intestinal
and extra-intestinal infection and are developed
from the inter-strain exchange of virulence factors
encoded in their genetic elements. Among the
intestinal pathogens, there are three well-
described categories namely the:
enteropathogenic E. coli (EPEC),

enterotoxigenic E. coli (ETEC) that can cause
disease in animals using many of the same
virulence factors that are present in human strains
and unique colonization factors that are not found
in human strains [2, 3].

Enterohemorrhagic E. coli (EHEC) is
often classified as Shiga toxin-producing E. coli
(STEC) strains that cause human illnesses, such
as bloody diarrhea and hemolytic uremic
syndrome [4, 5]. The main STEC serogroups
include E. coli 026, 045, 091, 0103, 0111,
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0113, 0121, 0128, 0145, and 0157, and they
are all capable of producing one or both types of
Shiga toxins which acts by inhibiting protein
synthesis in endothelial and other cells; primarily
causing damage to vascular endothelium thereby
leading to thrombotic lesions and disseminated
intravascular coagulation [6, 7].

The detection of the EHEC serotype
0157:H7 strains is important because they have a
low infectious dose and an ability to survive in
extra-intestinal  environments  alongside the
outbreaks and sporadic cases of bloody diarrhoea
and life-threatening hemolytic uremic syndrome
[8, 9]. This serotype is characterized by the EHEC-
associated virulence genes, and the expression of
the H7 antigen (encoded by fliCH7) [10]. Typically,
healthy cattle serve as the primary reservoir for E.
coli O157:H7, but they are also carried by sheep,
chicken, and goats [11]. Human infections with E.
coli O157:H7 are often attributed to the
consumption of contaminated food of animal
origins, including raw or undercooked meat, meat
products, raw milk, and unpasteurized dairy
products [12]. These foods can become
contaminated by contact with animal faeces
during harvesting, processing, or storage or by
cross-contamination with other foods or utensils.
During meat production, improper evisceration

procedures or inadequate sanitation allow faeces

from the gastrointestinal tract to come in direct
contact with carcasses, resulting in their
contamination [13, 14].

It is mandatory to examine animals that
could serve as reservoir for pathogenic bacteria at
the lowest level of local region; therefore, this
study specifically investigated the presence of
pathogenic E. coli O157:H7 in specimens taken
from the rectum cattle in Zango abattoir, rectum of
sheep and goat in Ganga uku abattoir and caecum
of poultry birds in the Samaru market and abattoir
in Zaria region of Kaduna State, Nigeria.

METHODOLOGY
Study Area

The sampling was carried out in the city
of Zaria, located in the North of Kaduna state,
along the Kaduna-Kano highway. Zaria comprises
two Local Government Areas, namely Zaria and
Sabon Gari, with the latter being the study area.
Zaria urban area is composed of four districts,
namely Tudun Wada, Sabon Gari, Samaru and
Zaria City, (Figure 1). The study area is
characterized by a natural and stable ecosystem
in the Northern Guinea Savannah zone, with a
discontinuous layer of sparsely distributed short
trees followed by relatively continuous layers of
tall, medium and short grasses.
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Fig 1.0: Map of Kaduna state of Nigeria showing Sabon/Gari Local Government.
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Sampling technique and sample collection

Four different sampling points was
considered for the study: faecal samples from
cattle in Zango abattoir (Latitude 11° 8' 33.47592"
N, and longitude 7° 39' 49.66992" E), sheep and
goat in Ganga uku abattoir (Latitude 11° 9'
42.3738" N and Longitude 7° 38' 36.429" E)
Samaru, Zaria and faecal samples from poultry
birds in Samaru Abattoir (Latitude 11° 09'
49.90068"N Longitude 7° 38' 38.87016"E) and
Samaru central market (Latitude 11° 9'41.6628"N
Longitude 7° 38' 52"E), Zaria all in Sabon Gari
Local Government Area of Kaduna State. Fifty
(50) samples were collected each for each group
of animals randomly sampled making a total of
200 faecal samples collected for this study. The
faecal samples were collected with the use of
cotton wool from cattle, sheep, goat’s rectum and
poultry bird's cloaca. Ten (10) samples were
collected each for five (5) days for the different
groups of animals for four (4) weeks.

Isolation and identification of E. coli

The sterilized Brain Heart Infusion (BMI)
medium (5 ml) was inoculated with the faecal
sample and incubated at 37°C for 24 hours. A
loopful of the positive BHI culture was streaked
onto Eosin Methylene Blue (EMB) agar using the
streak plate method. The EMB plate was
incubated at 37°C for 24 hours. The EMB agar
was observed for colonies with metallic green
sheen which was considered as E. coli. Samples
with colony resembling E. coli was picked up from
the EMB plates and biochemically confirmed using
established methods [15].

Serotyping test for E. coli 0157:H7

The serotyping test procedure for E. coli
0157:H7 followed [16, 17]. All cultures that have
been isolated and identified as E. coli bacteria
from the biochemical test [18] were then identified
by agglutination using monospecific 0157:H7
antiserum for identification as E. coli O157:H7.
Two drops of overnight broth and two drops of E.
coli antiserum were placed on a clean slide,
emulsified, and shake gently. The appearance of
particles shows presence of pathogenic E. coli
O157:H7.

Data Analysis

The prevalence rate for cattle, sheep,
goat and poultry birds were expressed in
percentages of the total number of E. coli that was
sampled. Chi-square was used to test for
significant association between the pathogenic E.
coli 0157:H7 and the sampled cattle, sheep, goat
and pouliry birds. The value of p<0.05 was
considered significant and the analysis was done
using R version 4.2.1.

RESULTS
Overall prevalence of E. coli

The prevalence of E. coli isolated and
tested in EMB agar and the different biochemical
approach is illustrated in Table 1.0. Fifty (50)
faecal samples of the animals were examined
eachin EMB agar and 33, 18, 11, 27 were positive
for cattle, sheep, goat and poultry respectively.
The number of individual samples positive from
the faecal samples of cattle, sheep, goat and
poultry for the biochemical test were 17 (51), 14
(48.3), 9 (31), 27 (100) respectively.

Table 1: Result of the E. coliisolation on EMB agar and Biochemical test

Sampling point Animals Number of  Number of Number of positive
samples positive samples  samples for biochemical
examined for EMB test

Zango Abattoir Cattle 50 33 (66) 17 (51)

Ganga uku Sheep 50 18 (72) 14 (48.3)

abattoir

Goat 50 11 (44) 9(31)

Samaru market Poultry 25 15 (60) 15 (100)

Samaru abattoir Poultry 25 12 (48) 12 (100)
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Definitive test for E. coli 0157:H7

The colony positive for E. coli in the
biochemical test was subjected to further
agglutination test and the result is presented in
Table 2. The number of colonies examined for
cattle, sheep, goat, and poultry birds were 17, 14,

9, and 27 respectively. The observed prevalence
of E. coli O157:H7 were 8 (47.06), 13 (92.8), 5
(55.5), 13 (48.14) for cattle, sheep, goat and
poultry birds respectively.

Table 2: Result for Definitive test for Pathogenic E. coli 0157:H7 by Serology

Sampling point Animals

Number of positive Number positive p-value

samples for for agglutination
biochemical test
examined
Zango Abattoir Cattle 17 8 (47.06) 0.1138
Ganga uku  Sheep 14 13(92.8)
abattoir
Goat 9 5 (55.5)
Samaru market Poultry 15 6 (40)
Samaru abattoir Poultry 12 7(58.3)

Note: A significant association between E. coli 0157:H7 and vegetables, fruits and milk was set at p < 0.05

DISCUSSION OF FINDINGS

Escherichia coli is an enteric bacterium
typically found in humans and animals’
gastrointestinal tracts, with a lifestyle ranging from
commensal to obligate pathogen [19, 20]. As a
pathogen, it is associated with bacteremia, wound
infections, urinary and gastrointestinal tract
infections [21]. Both commensal and pathogenic
E. coli have also been implicated in transferring
resistance genes to other bacteria, including
pathogenic ones [22]. Animals have been
identified as important reservoir of different strains
of E. coli which they ingest from food, water and
other component of the environment [23, 24, 25].
This study revealed that slaughtered cattle from
Zango Abattoir, Samaru, Zaria had 34% (17/50) of
rectal swab samples that tested positive for E. coli.
Sheep and goat samples from Ganga Uku Abattoir
Samaru, had 28% (14/50) and 18% (9/50) of rectal
swab samples that tested positive for E. coli
respectively. Also, the of poultry birds from
Samaru abattoir and market had 54 % (27/50)
cloacal swab that tested positive for E. coli for the
biochemical test.

E. coli O157:H7 is one of the most
dangerous foodborne pathogens as it can cause
grievous illnesses such as inflammation,

abdominal pain, diarrhea, hemolytic uremic
syndrome, hemorrhagic colitis, and even death,
especially in young, old and immunocompromised
individuals [26]. The outbreaks of foodborne
diseases induced by E. coli 0157:H7 are related
to the consumption of contaminated foods and
water [27]. Shiga toxin-producing Escherichia coli
(STEC) strains have been detected in a wide
diversity of mammals, birds, fish, and several
insects. Carriage by most animals is
asymptomatic, thus allowing for dissemination of
the bacterium in the environment without
detection. Replication of the organism may occur
in the gastrointestinal tract of some animals,
notably ruminants [28].

The prevalence of E. coli O157:H7 in
sheep’s rectum and poultry bird’s cloacal sample
were the highest when compared to cattle and
goat. For poultry birds, 48.1% (13/27) of samples
from various sources in Samaru market and
abattoir identified as pathogenic E. coli 0157:H7
and the sheep had 92.8% (13/14). These indicate
that poultry birds and sheep may be more suitable
reservoir of E. coli 0157:H7. Moreover, the
pathogenic E. coli 0157:H7 does not show any
significant association (p=0.1138) with cattle,
sheep, goat and poultry birds. In support, several
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studies revealed poultry birds and sheep as
potentially important reservoir of pathogenic E.
coli 0157:H7 [29, 30, 31]. This study therefore
highlights the advantages of adopting
implementing  hygiene  practice  during
slaughtering and evisceration of livestock and
poultry products. Further studies should utilise
advanced molecular tools with appropriate
precision to detect and confirm pathogenic
E. coli 0157:H7.

CONCLUSION

Studies have shown the contamination
of food products with E. coli and this study chose
to reveal the occurrence of a member of the Shiga
toxin-producing E. coli (E. coli 0157:H7) faecal
samples of cattle, sheep, goat and poultry and the
findings suggest that all groups of animals served
as reservoir for the pathogenic bacteria.
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