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Antibiotics are the most successful form of therapeutics developed for the treatment of disease caused
by bacteria. The study aimed to assess the prevalence of Escherichia coli and multidrug resistant
pattern from environmental sources in Port Harcourt, Rivers State, Nigeria. Forty samples were
collected from environmental sources including poultry litter, soil, waste water and cloaca. All samples
were inoculated onto prepared Eosin Methylene blue plates and incubated for 24 h at 37°C. Colonies
were sub cultured onto sterile nutrient agar plates. Pure isolates were identified using standard
microbiological methods. Antibiotic susceptibility was carried out on identified E. coli. The study
showed that from the samples poultry had 15 (37.5%) E. coli, soil 11 (27.5%), waste water 9 (22.5%) and
cloaca 5 (12.5%) E. coli. However, the highest number of E-coli was observed in poultry source and
least in cloaca. The results also revealed that the number of E. coli from poultry were 7 (46.7%), 5
(33.3%), 2 (13.3%) and 1 (6.7%), soil 6 (54.5%), 1 (9.1%), 3 (27.3%) and 1 (9.1%), waste water 2 (22.2%), 2
(22.2%), 2 (22.2%), 2 (22.2%) and 1 (11.1%) and cloaca 2 (40.0%) and 3 (60.0%), respectively. E.-coli were
susceptible and resistant to classes of antibiotic including Ceftazidime, Cefuroxime, Gentamicin,
Cefxime, Ofloxacin, Augmentin, Nitrofurantoin and Ciprofloxacin. Hence, the study s amongst others
that to prevent further emergence and spread of resistant strains in E-coli, rational use of antibiotics
and regular monitoring of antimicrobial resistance patterns are essential and mandatory
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INTRODUCTION
Escherichia coli are Gram negative pathogen with a
global distribution rate. It can be isolated from

environmental, clinical, and animal sources. Certain
strains of E. coli cause most clinical and environmental
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mediated diseases. Antibiotic resistance has become a
worldwide concern due to the emergence of antibioticresistant bacteria which limits the clinical use of
antibiotics. Antibiotic resistance increases the prevalence
of resistant bacteria in both clinical and environmental
sources thus rendering available antibiotics ineffective for
therapeutic purposes (Ajuga et al., 2021; Odonkor and
Kenned, 2018; Agbagwa and Jirigwa, 2015). Sommer et
al. (2017) reported that antibiotic-resistant genes
responsible for resistance to a wide variety of antibiotics
have been identified in a large range of environments
including drinking water, waste water, soil and cloaca,
etc., in both developed and developing countries. The
main risk for public health is that resistance genes are
transferred from environmental bacteria to human
pathogens. The potential of the environment to transport
microbial pathogens to a greater number of people,
causing subsequent illness, is well documented in
countries at all levels of economic development.
Furthermore, the availability of safe environment is an
indispensable feature for preventing epidemic disease
and improving the quality of life. Hence, the World Health
Organization reported that 80% of all diseases are
attributed to unsafe environment. This is to say that
developing countries in particular, are plagued with
water-related diseases such as diarrhoea which account
for 10% of the disease burden in such countries (Ellis and
Schoenberger, 2017). Availability of safe environment is
a key factor underpinning public health and development
of any nation. Environmental sources that may harbour
microorganisms include surface water such as lakes,
streams, rivers, ponds and underground water such as
springs, wells, borehole, soil and animals houses
(Oluyege et al., 2009). Lyimo et al. (2016) reported that
748 million, mostly poor and marginalized people still lack
access to quality drinking water and safe environment. Of
these, almost a quarter (173 million) rely on untreated
surface water on a daily basis and over 90% live in rural
areas as faecal waste from people and animals is a major
source for pollution, particularly in low-income countries.
In 2012, reports had it that approximately 1 billion
people in the world did not have access to toilet facilities
and instead used open and unsanitary places for
defecation especially water bodies. These communities
also lack proper water supplies and depend heavily on
untreated surface or shallow, unprotected water sources
for consumption. Strains of E. coli that are pathogenic to
both humans and animals are capable of causing disease
ranging from self-limiting diarrhoea to life-threatening
haemolytic-uremic syndrome and haemorrhagic colitis.
However, studies have revealed non-conformity of many
water sources in Nigeria to World Health Organization
(WHO) standard which has led to faecal contamination of
water sources which can extend to other sources
(Oluyege et al., 2009). The emergence and dissemination
of antimicrobial-resistant (AMR) bacteria is considered

the third-largest threat to global public health in the 21st
century which reduces the effectiveness of antibiotic
treatment and thus leads to increased morbidity,
mortality, and healthcare expenditures (WHO, 2014).
Hence, the E. coli found in people and animals is
considered a potential reservoir for AMR genes and
these genetic traits can be transferred to or to other
bacteria found in people, animals, and in the environment
(Katakweba et al., 2018). The study intends to assess the
prevalence of E. coli and multidrug resistant pattern from
environmental sources in Port Harcourt, Rivers State,
Nigeria to provide and guide concerted policies for
necessary interventions.
MATERIALS AND METHODS
Study area
The research was carried out at the Medical Laboratory of the
Department of Microbiology in the University of Port Harcourt which
is located at Choba, Rivers State, Nigeria.

Sample collection
Forty samples were collected from environmental sources including
poultry, soil, waste water and cloaca. 15 samples were from poultry,
soil (11), waste water (9), and cloaca (5). All samples were
preserved in cold boxes, transported to the Medical Laboratory of
the Department of Microbiology in the University of Port Harcourt
within 4 h and maintained at 4°C until use.

Isolation and identification of E. coli
All environmental samples (poultry, soil, waste water soil and
cloaca) were inoculated on prepared Eosin Methylene Blue (EMB)
agar plates and incubated for 24 h at 37°C. The colonies on the
plates were sub cultured onto nutrient agar plates (Oxiod) to obtain
pure colony. Pure colonies were stored and subjected to Gram
staining selected biochemical test such as: citrate test, indole test,
oxidase test, triple sugar iron agar test, methyl red and VogesProskuer test for identification (Cheesbrough, 2006). They were
further confirmed using E. coli specific 16s rRNA gene fragment of
Ec16 primer pairs (F 5’-GACCTCGGTTAGTTCACAGA-3’ and R 5’CACACGCTGACGCTGACCA-3’) (Islam et al., 2016). The reaction
mixture was prepared by the addition of 3 µl of E. coli DNA, 10 µl
PCR master mix, 1 µl of each of the two primers and 6 µl of
nuclease free water. The primers have an annealing temperature of
55°C and result in a product with base pair of 588 bp (Islam et al.,
2016).
Antibiotic susceptibility testing
Antibiotic susceptibility testing was carried out on identified isolates
by the disc diffusion method (CLSI, 2014). In brief, isolates were
inoculated on sterile nutrient broth for 16 to 18 h of incubation at
37°C. Inoculum size was adjusted 0.5 McFarland standards and
swabbed onto Muller-Hinton agar. Antibiotic disc was placed and
plates were incubated for 24 h at 37°C. The zone of inhibition was
measured to the nearest millimetre and all bacterial isolates were
classified as sensitive, intermediate, and resistant.
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Table 1. Multi-drug resistant E. coli from environmental sources.

Source

No. of MDR E. coli (n=15)
7
5
2
1

Percentage of MDR E. coli
46.7
33.3
13.3
6.7

Soil

CAZ-CRX-AUG-AUG
CAZ-CRX-CXM-AUG-CPR
CAZ-CRX-CXM-AUG-NIT
CAZ-CRX –GEN-CXM-AUG

(n=11)
6
1
3
1

54.5
9.1
27.3
9.1

Waste water

CAZ-CRX-GEN-CXM-AUG-NIT
CAZ-CRX-CXM-AUG-NIT
CAZ-CRX-CXM-NIT
CAZ-CRX-CXM-AUG
CAZ-CRX-AUG

(n=9)
2
2
2
2
1

22.2
22.2
22.2
22.2
11.1

Cloaca

CAZ-CRX-CXM-AUG
CAZ-CRX-GEN-CXM-AUG

(n=5)
2
3

40.0
60.0

Poultry

Antibiotic
CAZ-CRX-AUG-CXM
CAZ-CRX-CXM-AUG-GEN
CAZ-CRX-CXM-AUG-GEN-OFL
CAZ-CRX-CXM-NIT

CAZ= Ceftazidime, CRX= Cefuroxime, GEN= Gentamicin, CXM=Cefxime, OFL= Ofloxacin, AUG= Augmentin, NIT= Nitrofurantion, and
CPR= Ciprofloxacin.
Source: Authors

RESULTS

DISCUSSION

Of the fifty samples collected from various sources,
poultry had 15 (37.5%) E. coli samples, soil 11 (27.5%),
waste water 9 (22.5%) and cloaca 5 (12.5%) E.coli.
However, the highest number of E. coli was observed in
poultry source and least in cloaca sample. Detailed result
of the overall prevalence of E.coli is presented in Figure
1. Table 1 shows that the number of MDR E. coli from
poultry was 7 (46.7%), 5 (33.3%), 2 (13.3%) and 1
(6.7%), soil 6 (54.5%), 1 (9.1%), 3 (27.3%) and 1 (9.1%),
waste water 2 (22.2%), 2 (22.2%), 2 (22.2%), 2 (22.2%)
and 1 (11.1%) and cloaca 2 (40.0%) and 3 (60.0%),
respectively. The identified 40 E. coli were subjected to
antibiotic susceptibility testing. Results obtained showed
that E. coli from poultry was 47% susceptible, 1%
intermediate, and 74% resistant to antibiotic susceptibility
test (Figure 2). E. coli from soil (Figure 3) was 33%
susceptible, 6% intermediate and 49% resistant to the
antibiotic tested. E. coli from waste water (Figure 4) was
28% susceptible, 3% intermediate, and 41% resistant to
antibiotic susceptibility test and Figure 5 shows that E.
coli from cloaca was 16% susceptible, 1% intermediate,
and 23% tested antibiotics.

The aim of the study was to assess the prevalence of E.
coli and multidrug resistant pattern from environmental
sources. The finding of the study showed that E. coli
were isolated from poultry, soil, waste water and cloaca.
Fifteen numbers of E. coli samples were isolated poultry,
soil 11, waste water 9, and cloaca 5. Detailed results are
as shown Figure 1 (Overall prevalence of E. coli).
Isolates were identified by standard microbiological
methods. However, colonial morphology for identification
is presented. The results showed that from the samples
collected from various sources, poultry had 15 (37.5%) E.
coli samples, soil 11 (27.5%), waste water 9 (22.5%) and
cloaca 5 (12.5%) E. coli, this shows the presence of
multi-drug resistant E. coli in the various samples. The
finding of this study confirms that of Galindo-Mendez
(2020), Singh et al. (2020) in Indian whose studies
reported the prevalence of antibiotic resistant genes
among multi-drug resistant E. coli. However, these
studies were sampled in human faeces and at least two
antibiotic classes were detected. The finding of this study
is in conformity with that of Rubab and Oh (2021),
Jahantigh et al. (2020) whose studies discovered the
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Figure 1. Overall prevalence of E. coli form environmental sources.
Source: Authors

Figure 2. Antibiotic susceptibility of E. coli from poultry litter.
Source: Authors

presence of multi-drug resistant in E. coli. However, most
of these studies were done among STEC isolates and
lesions in broiler chickens with gentamicin being the most
resistant. By implication, these results indicated that there
is high level of the prevalence of multi-drug resistant E.
coli both in the studied area and other studies as
confirmed by Adesoji et al. (2015) and the present study.
The present study disagrees with the study carried out by
some researchers where the resistant level was higher
than the present study. This difference observed could be
attributed to the environmental factors, the strain,

Figure 3. Antibiotic susceptibility of E. coli from soil.
Source: Authors

samples source and other factors (Karami et al., 2006; Xi
et al., 2009; Coleman et al., 2012; Chen et al., 2017;
Sanganyado and Gwenzi, 2019; Praveenkumarreddy et
al., 2020). Multidrug resistant E. coli is currently on the
increase and more prevalent in developing countries
where antibiotic are used indiscriminately in agriculture,
veterinary and medicine. Antibiotics are used in
agriculture and animals without proper investigation and
policies to guide the use of antibiotics. This can be a
major avenue for the transfer of antibiotic resistant
bacteria to humans via contaminated environmental
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Figure 4. Antibiotic susceptibility of E. coli from waste water.
Source: Authors

Figure 5. Antibiotic susceptibility of E. coli from cloaca.
Source: Authors

sources (Ukah et al., 2018).

monitoring of antimicrobial resistance patterns should be
put in place to prevent the transfer of resistant bacteria
from one source to another.

Conclusion
This study shows the presence of multi-drug resistant E.
coli with most showing susceptible and resistance to
classes of antibiotic including Ceftazidime, Cefuroxime,
Gentamicin,
Cefxime,
Ofloxacin,
Augmentin,
Nitrofurantoin and Ciprofloxacin. Hence, to prevent
further emergence and spread of MDR resistant E. coli,
policies guiding the use of antibiotics and regular
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