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Abstract

Multidrug resistance is emerging as a serious threat to public health causing increase mortality globally. This study was aimed at
investigating the prevalence of multidrug resistant Escherichia coli possessing mcr-1, Uida and Lt genes isolated from out-patients
attending Faith Mediplex, in Benin City. A total of 18 E. coli isolates were collected over a period of three months from two
sources (urine and high vaginal swab). Samples were obtained using sterile universal collection bottles and swab sticks and
cultured using the streak plate method on Eosin Methylene Blue (EMB) agar. The isolates were further identified by their
morphological, biochemical as well as 16S rRNA analysis. DNA extraction was done by boiling method, while the presence
and/or absence of colistin resistance and virulence genes were determined by polymerase chain reaction and gel electrophoresis.
Antibiotics susceptibility profile of the isolates was determined by the disc diffusion method. Most of the E. coli species isolated
were resistant to nalidixic acid, amoxicillin clavulanate, amplicox, oxacillin and levofloxacin, all isolates were highly susceptible
to colistin and ceftriaxone sulbactarm. All except one organism was resistant to nitrofurantion. Multidrug resistance was observed
in most of the isolates and the multidrug resistance index ranged from 50.0% to 71.4%. Four out of the 18 isolates had the presence
of beta—glucuronidase (uidA) gene and only 2 out of 18 isolates had the heat-labile (Lt) gene. The other genes were not present in
all 18 isolates. The presence of this isolate in clinical samples constitute serious public health concern hence individuals should be
educated on personal hygiene and environmental sanitation, antimicrobial stewardship be incorporated in hospitals to reduce
multidrug resistance and constant testing should be done because of the life-threatening diseases this organism causes.

Keywords: Virulence gene; Escherichia coli; Public Health; Hospital; Antimicrobial stewardship.

Colistin, also known as polymyxin E, is a polypeptide
antibiotic that belongs to the class of polymyxin antibiotics
produced by Paenibacillus polymyxa (Ahmed et al., 2020).
Colistin was first discovered in 1947, and was immediately

Introduction

Antimicrobial resistance (AMR) is one of the major concerns
of this century, which has made the effective treatment of

infectious diseases very challenging. Microorganisms can use
several mechanisms such as genetic alterations, mutation etc.
to adapt to antimicrobial stimulants (Munita and Arias, 2016).

recommended for use in human medicine (Giske, 2015).
However, it was abandoned in the mid-1980s, due to its
neurotoxic (toxicity affecting the central nervous system or
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brain) and nephrotoxic (toxicity in the kidneys) side effects
(Giske, 2015). As an old class of antimicrobials, it has been
increasingly used in recent decades as a last resort drug to treat
infections caused by multi-drug resistant (MDR) and the
carbapenems-resistant bacteria in human medicine (Giske,
2015).

Colistin targets the outer membrane lipopolysaccharide (LPS)
of Gram-negative bacteria. Binding of colistin to LPS
increases the permeability of bacterial membrane and leads to
leakage of the contents in the cytoplasm and ultimately cell
death (Ahmed et al., 2020), with its primary mechanism of
resistance being the modification of lipid A of the LPS (Liu et
al.,, 2016). In China in the year 2015, colistin-mediated
resistance gene (mcr-1) was identified. It encoded an enzyme
that catalyzes the addition of phosphorylethanolamine to the
phosphate groups in lipid A that was found in a conjugative
plasmid in Escherichia coli from animal origin (Liu et al.,
2016). Since then, numerous studies have reported plasmid-
borne mcr-1 to 8 in several colistin resistant Gram negative
bacteria (Yin et al., 2017; Wang et al., 2018; Gelbicova et al.,
2019; Carroll et al., 2019; Borowiak et al., 2019).

Among all Enterobacteriaceae, colistin resistance has been
studied extensively in Salmonella and Klebsiella pneumonia
because their regulatory genes (mgrB, phoPQ, and pmrAB) are
important mechanisms to their resistance (Falagas et al., 2010;
Cannatelli et al., 2013). However, in E. coli, the mutations in
mgrB and phoPQ have not been reported to cause colistin
resistance (Falagas et al., 2010). Colistin resistance in clinical
E. coli strains is caused by mutations in the basRS gene
(Cannatelli et al., 2017), although experimental validation of
the role of these mutations is currently lacking. Research
carried out by Marchaim et al. (2011), at Detroit Medical
Center reported cases of colistin resistant carbapenem-
resistant Klebsiella pneumonia in the United States which
occurred occasionally but not as part of an outbreak. The main
mechanism of transmission was due to patient-to-patient
transmission and not the emergence of resistance (Marchaim
et al., 2011). According to their study, the hospital where all
the patients resided was where the most transmissions
occurred. The outbreak was stopped when strict infection,
control practices were implemented (Marchaim et al., 2011).
Other than the acquisition of the mcr gene by E. coli other
mechanisms of colistin resistance is unknown (Luo et al.,
2017). According to research data provided by Dadashi et al.
(2021), the prevalence rate of colistin resistant E. coli in
clinical samples were higher in Cambodia, Malaysia, Saudi
Arabia and Oman by 100% (Dadashi et al., 2021). In Africa,
overall resistant to E. coli isolated from clinical samples were
at 1.25% and the highest report was in Algeria by 100%
(Dadashi et al., 2021). After that, the highest reported cases
were in Nigeria and Burkina Faso by 38.36% and 61.29%, the
rate of prevalence of E. coli was recorded the lowest in
Tunisia by 0.15% (Dadashi et al., 2021). The risk of
transmission is increased because animal and human gut
colonizers can exchange genetic material with other bacteria,
including both commensal and pathogenic bacteria (Madni et
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al., 2022). The mcr genes can subsequently be passed on to
progeny (offspring) cells through vertical transmission
(generational transmission of viruses from parent to
offspring). Some studies have shown that the mcr genes can be
found in various species, including E. coli, Klebsiella
pneumonia (Zhang et al.,, 2019), Salmonella enterica
(Borowiak et al., 2019), and Enterobacter species (Chavda et
al., 2019) from animals, food products, human sources and the
environment. Most of the mcr-harboring isolates are
Enterobacteriaceae, which are common to both animals and
humans.

The aim of this study was to investigate the prevalence of
multidrug resistance and virulence gene in Escherichia coli
isolated from out-patients attending Faith Mediplex, Benin
City, Edo State, Nigeria.

Methods and Materials
Sample collection

Clinical samples were gotten from Faith Mediplex, Benin
City, Edo State, Nigeria, between March and May, 2022.

Isolation of Escherichia coli from out-patients

The isolation and identification of Escherichia coli from the
clinical samples was done by streaking swab of already
cultured suspected E. coli gotten from Faith Mediplex. The
isolate was cultured on Eosin Methylene Blue (EMB) agar and
incubated at 37°C for 24 hrs. After 24 hrs of incubation, the
isolates were observed to have green metallic sheen and
biochemical tests were carried out to identify the organism
further.

Preservation of bacterial isolates

The isolates gotten from each culture was preserved on agar
slant. The agar slant was prepared using double strength of
Nutrient agar, and the organism was inoculated on the surface
of the agar and incubated for 24-48 hrs at 37°C and
refrigerated for subsequent use.

Identification of Escherichia coli

Escherichia coli was identified by their cultural,
morphological, biochemical and 16S rRNA analysis. The
biochemical test included Gram reaction, catalase, citrate,
hydrogen sulphide production, indole, Mannitol, lactose,
fructose and glucose fermentation.

Antibiotics susceptibility test

All Escherichia coli species isolated were tested for their
resistance and/or sensitivity to the following antibiotics:
amoxicillin-clavulanate  (30ug), cefotaxime  (25ug),
imipenem/cilastatin  (10ug), ofloxacin (5ug), gentamycin
(10ug), nalidixic acid (30ug), nitrofurantoin  (300pg),
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cefuroxime (30ug), ceftriaxone sulbactarm (45ug), ampiclox
(10ug), cefexime (5ug), levofloxacin (5ug).

The antibiotic susceptibility pattern was determined according
to the procedures described by the National Committee for
Clinical Laboratory Standards (CLSI, 2020). The bacterial
isolates were inoculated in peptone water and incubated at
37°C for 24hrs. Turbidity of the broth was adjusted with
sterilized peptone water to get a density of 0.05-0.1 McFarland
turbidity standard with the use of a spectrophotometer. Sterile
swab sticks were used to streak the broth onto prepared
Mueller Hinton agar plates. Sterile forceps were used to pick
and place the antibiotic disc on the surface of the inoculated
media. The plates were inverted and incubated at 37°C for
24hrs. After 24hrs of incubation, zones of inhibition appeared
and the results were read using a millimeter ruler to measure
each zone.

Genomic dna extraction (boiling method)

The technique employed was the boiling method; the isolates
from stored slant were sub cultured unto nutrient agar and
incubated at 37°C for 18 hrs. The fresh isolates were put into
2ml Eppendorf tubes containing 200ul of distilled water using
sterile inoculating loop after which each suspension was
vortexed for 2 min at maximum speed using a vortex shaker.
The suspension was then centrifuged for 10 min at 13000 rpm
(revolution per minute) to break the cells. After centrifugation,
500ml of distilled water was added to the Eppendorf tubes and
vortexed for another 2 min. The mixture was placed into the
water bath at 100°C for 15 min to finally release the DNA
from the cells. The DNA was then harvested by centrifugation
at 10,000 rpm for 5 min and collected from the supernatant
and store at -20°C in sterile Eppendorf tubes for future use.

Detection of virulence gene in Escherichia coli using
polymerase chain reaction

Polymerase Chain Reaction (PCR) was done to amplify target
genes in the template DNA using forward and reverse primers
specific to each gene (uidA, fliCH7, It, stx, mcr-1 to mcr-8) as
previously described (Omoruyi and Ojubiaja, 2022; Omoruyi
et al., 2023). Each PCR tube contained 12.5ul of Taqg quick
load Master Mix, 0.5ul of the forward and reverse primers,
1.5pl of the template DNA and 10l of nuclease-free water.
The tubes were placed inside the thermocycler and the
machine was set with the appropriate cycles and temperatures
as described by Omoruyi and Ojubiaja (2022).

Gel electrophoresis

After the PCR reaction was completed, the next step was gel
electrophoresis. 2g of agar powder was weighed and dissolved
in 100mL of 1x TAE (Tris — Acetate EDTA) buffer and heated
to boiling to completely dissolve it. After dissolving, it was
left to cool for some minutes and 2.5ul of Ethidium bromide
was added to the gel. The gel was poured into the gel trays
which have combs in it. The combs help to form wells in the
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gel. Then it was allowed to solidify. When it had completely
solidified, the combs were removed. The gel in the tray was
put into the electrophoresis machine and 1x TAE buffer was
also poured into the machine.2.5ul of the loading dye was
added to the samples that were brought out of the PCR
machine and mixed together.10ul of the molecular weight
marker was put into the first well of the first gel, and the same
10ul into the first well of the second gel.10ul of all samples
were carefully put it into the wells. The machine was covered
and put on. It was allowed to run for 45min at 100V. After
45min the machine was put off and the gel tray taken out. The
gel was taken out of the tray and placed on the UV
transilluminator. The UV light shows the bands of the DNA.

Polymerase chain reaction (PCR) and 16S rRNA analysis

PCR sequencing preparation cocktail consisting of 10ul of 5x
Go Taq colourless reaction, 3ul of 25mM MgCI2, 1ul of
10mM of dNTPs mix, 1l of 10pmol each of the desired gene.
The PCRs was conducted using universal primers, in a Gene
Amp 9700 PCR System Thermal cycler (Applied Bio system
Inc., USA) with a PCR profile consisting of an initial
denaturation at 94°C for 5 min; followed by 30 cycles
consisting of 94°C for 30sec, 30sec annealing of primer at
56°C and 72°C for 1min 30sec; and a final termination at
72°C for 10min and hold at 4°C.

Blast analysis

The blast analysis was done on the National Centre for
Biotechnology Information (NCBI) website
(http://blast.ncbLnlm.nih.gov/). DNA sequences of each of the
test organism was copied in fasta format into the nucleotide
sequence search engine and used to query the NCBI data base
in search of sequences producing significant alignments with a
view to determining the best fit identity for each of the test
organisms. The 16S rRNA partial sequence of the test isolates
were submitted to GenBank (NCBI) with receipt of
corresponding GenBank accession numbers.

Results

Table 1. shows the prevalence of Escherichia coli isolated
from patients attending Faith Mediplex Hospital. Escherichia
coli was isolated in all 18 samples between March and May
2022. All samples were obtained from urine and high vaginal
swab. A total of 18 isolates were obtained and screened based
on their cultural, morphological and biochemical
characteristics (Table 2) as well as by 16S rRNA analysis,
which confirmed the isolate to be Escherichia coli O157:H7
(Table 3). The phylogenetic tree of evolutionary relatedness
also shows that Escherichia coli O157:H7 was the most
closely related isolate to the sequence obtained, when
compared with Escherichia coli strain K-12, Escherichia
marmotae, Shigella boydii etc (Fig. 1).

The antibiotic susceptibility pattern of Escherichia coli
isolated from patients at Faith Mediplex against 12 antibiotics
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is reported in Table 4. According to the results, isolate FM2
was susceptible to all the antibiotics used. All isolates apart
from FM2 were resistant to nalidixic acid (NA). Also, all
isolates apart from FM11 were susceptible to nitrofurantoin
(NF). FM18 was susceptible to all antibiotics apart from
nalidixic acid. The mean percentage sensitivity, intermediate
and resistant was 45.34%, 6.92% and 47.64% respectively
(Table 4). FM1, 4, 5, 6, 7, 8, 9, 10, 11, 14, 15 and 16 were
observed to be multidrug resistant (Table 5). There was no
phenotypic resistance to colistin amongst the isolates, while
the majority (10 isolates) was resistant to methicillin (Table
6). Of the 18 isolates, only 4 (FM5, FM12, FM16 and FM18)
had the uidA gene, 2 (FM8 and FM16) had the Lt gene, while
none had the stx and fliCH7 gene. Only FM16 had both uidA
and Lt genes (Table 7).

Table 1. Prevalence of Escherichia coli Isolated from
Patients at Faith Mediplex Hospital

Isolates Code | Date of Sample E. coli
collection source
FM 1 17-03-2022 Urine Present
FM 2 17-03-2022 Urine Present
FM 6 20-04-2022 Urine Present
FM 7 20-04-2022 HVS Present
FM 8 20-04-2022 Urine Present
FM 9 20-04-2022 Urine Present
FM 10 20-04-2022 HVS Present
FM 11 20-04-2022 Urine Present
FM 12 20-04-2022 Urine Present
FM 15 20-04-2022 HVS Present
FM 18 20-04-2022 HVS Present
FM 14 21-04-2022 Urine Present
FM 3 13-05-2022 Urine Present
FM 4 18-05-2022 Urine Present
FM 5 18-05-2022 HVS Present
FM 16 20-05-2022 Urine Present
FM 13 08-03-2022 Urine Present
FM 17 08-03-2022 HVS Present

Key: HVS- High Vaginal Swab

Escherichia coli is a bacterium commonly found in the human
body. It exists as a commensal in the body and the harmless
strains are found in the gut microflora and prevent
colonization by pathogenic organisms. Pathogenic E. coli
enters the body principally through the fecal oral route, and
could cause a number of life-threatening diseases such as
diarrhea, hemorrhagic colitis (bloody diarrhea), and rare cases
of hemolytic uremic syndrome (HUS) which affects the
kidneys and blood clotting function in humans. Very recently,
multidrug-resistant E. coli was reported to be found from
clinical isolates from a hospital in Khartoum State, Sudan by
Ibrahim et al., (2012), necessitating the need for more
investigation across healthcare facilities worldwide. The
current study was therefore aimed at investigating the
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prevalence of multidrug resistant E. coli in isolates obtained
from out-patients that attend Faith Mediplex hospital, Benin
City.

In the current study, E. coli 0157:H7 was reported as the
principal organism from patients in Faith Mediplex, Benin
City, Edo State, Nigeria. This bacterium is highly pathogenic,
and is principally found in the gut and feces of cattle (Ameer
et al., 2022). It can be transmitted through the fecal—oral route
after ingestion of contaminated, undercooked food, water and
from person to person through fecal shedding (Ameer et al.,
2022). According to Ameer et al. (2022), this organism
contributes to the development of hemolytic uremic syndrome
which is a secondary illness to the production of the Shiga—
toxin which causes gastrointestinal illnesses and bloody
diarrhea. According to Lim et al. (2010), the infectious dose
for this strain of E. coli is less than 10 cfu/mL, making it of
potential public health concern. The results of the current
study, is in keeping with that of Ngbede et al. (2007), who
reported relatively high prevalence of this pathogen in patients
with diarrheal stool in University of Jos Teaching Hospital,
Plateau State, Nigeria, and was higher in children between the
ages of 6-10, and adults between 51-60 years. Although the
age of out-patients was not put into consideration in this study,
it would be difficult to postulate if the prevalence of this
bacterium is also dependent on age group, in Benin City.
Ngbede et al. (2007) further attributed the isolation of
Escherichia coli O157:H7 in patients to be due to the
consumption of undercooked food especially from bovine
(cattle) sources. In another study conducted in Morogoro
Municipality, Eastern Tanzania, vero-cytotoxigenic E. coli
0157:H7 were isolated from fecal samples gotten randomly
from patients in Morogoro Regional Hospital. This infection
was linked to poor sanitation, poor personal hygiene, improper
sewage and refuse disposal (Raji et al., 2008). Omoruyi and
Ojubiaja (2022) recently reported pathogenic strains of E. coli
from market dumpsites in Edo South Senatorial district,
South-South Nigeria.  Elsewhere, E. coli O157:H7 was
isolated in children with diarrhea in Eastern Ethiopia (Getaneh
et al., 2020), suggesting that this bacterium is ubiquitous in the
Hospital environment, although only limited studies are
reported in literature, probably because E. coli are
underestimated to be present in Hospital environment, and
sick patients. This also explains why several studies on ready-
to-eat foods, vegetables and beef are available in literature
(Enabulele and Uraih, 2009; Reuben and Makut, 2014; Zhang
et al., 2015; Keraye et al., 2019). Keraye et al. (2019)
reported E. coli 0157:H7 in freshly harvested vegetable
spinach from different markets in Zaria, Kaduna State. The
contamination was due to the water used to irrigate the
vegetable farms. The water was from a river contaminated
with human and animal feces. Enabulele and Uraih (2009),
reported the presence of this pathogen in meat samples from
abattoir. They further reported that the pathogen found was
due to the poor sanitary environment where the animals were
killed and sold.
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Table 2. Cultural, Morphological and Biochemical Characteristics of Escherichia coli Isolated from Patients
Isolates Color Gram- Shape Catalase | Citrate | H.S Indole | Mannitol | Lactose | Fructose | Glucose
stain
FM 1 Green metallic sheen | -ve rods +ve -ve -ve -ve +ve +ve +ve +ve
FM 2 Green metallic sheen | -ve rods +ve -ve -ve -ve +ve +ve +ve +ve
FM3 Green metallic sheen | -ve rods +ve -ve -ve -ve +ve +ve +ve +ve
FM 4 Green metallic sheen -ve rods +ve -ve -ve -ve +ve +ve +ve +ve
FM 5 Green metallic sheen -ve rods +ve -ve -ve -ve +ve +ve +ve +ve
FM 6 Green metallic sheen -ve rods +ve -ve -ve -ve +ve +ve +ve +ve
FM 7 Green metallic sheen -ve rods +ve -ve -ve -ve +ve +ve +ve +ve
FM 8 Green metallic sheen | -ve rods +ve -ve -ve -ve +ve +ve +ve +ve
FM9 Green metallic sheen | -ve rods +ve -ve -ve -ve +ve +ve +ve +ve
FM 10 Green metallic sheen | -ve rods +ve -ve -ve -ve +ve +ve +ve +ve
FM 11 Green metallic sheen | -ve rods +ve -ve -ve -ve +ve +ve +ve +ve
FM 12 Green metallic sheen | -ve rods +ve -ve -ve -ve +ve +ve +ve +ve
FM 13 Green metallic sheen | -ve rods +ve -ve -ve -ve +ve +ve +ve +ve
FM 14 Green metallic sheen | -ve rods +ve -ve -ve -ve +ve +ve +ve +ve
FM 15 Green metallic sheen | -ve rods +ve -ve -ve -ve +ve +ve +ve +ve
FM 16 Green metallic sheen | -ve rods +ve -ve -ve -ve +ve +ve +ve +ve
FM 17 Green metallic sheen -ve rods +ve -ve -ve -ve +ve +ve +ve +ve
FM 18 Green metallic sheen | -ve rods +ve -ve -ve -ve +ve +ve +ve +ve
@ Enterobacter quasthormacchet strain WCHEQ120003 38, whole genome shotgun sequence
3 #Shigella sonnei strain SE6-1 chromosome, complete genome

?Wolbachia endosymbiont of Mansonella ozzardi 1solate wMoz2 wMoz2v2 NODE 17338 length_

:Pusnlhmonas minor strain YC-7-48 NODE 330 length 4655 cov 12281870 cov 12281870, whole genome shotgun sequence

s Escherichia marmotac strain H1-003-0086-C-F, whole genome shotgun sequence

@ Eschenchia alberti strain Sample 167 chromosome, complete genome

1961 cov_16.099685, whole genome shotgun sequence]

@Streptomyces polyasparticus strain TRM66268-LWL contigd4, whole genome shotgun sequence

9 pEscherichia fergusonn strain RHB19-C05 chromosome, complete genome
‘3 Eschenichia coli O157:H7 str. Sakai DNA, complete genome
9
@
Q@ *]
BlcliQuery 4385
@ 9 Shigella flexneri 2a str. 301 chromosome, complete genome

| 0.005 |

*Eschenichia coli str. K-12 substr. MG1655, complete genome

»Shigella boydii strain 600384 600384 7, whole genome shotgun sequence

Fig. 1 BLAST representation of 16S rRNA analysis of bacterial isolate
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Table 3. 16S rRNA Analysis of the Bacterial Isolate

Confirmed Isolate Query cover E - value %identity

Escherichia coli O157:H7 strain Sakai 97% 0.0 99.08%

Table 4. Antibiotics Susceptibility Profile of E. coli Isolated from Patients at Faith Mediplex Hospital

Isolates | CXM | CRO | CTX | ZEM | OFX | GN | NA | LBC | AUG | ACX | IMP [ NF | S (%) | I (%) | R (%)
FM1 _[S s s s s S |[R_[s [ s s S [ 833% | 8.3% | 8.3%
FM2 |S s s S s s |s [s s s s S [100% | 0% | 0%
FM3 | R S R R S R |R |S R R R | S |333%|0% | 666%
FM4 | R | R R [ S |R [R R R R | S | 166% | 16.6% | 75.0%
FM5 | R S R R S S |R [R R R R | S |333%|0% |666%
FM6 | R s R R [ S |R [R R R R | S |250% |83% | 66.6%
FM7 | R s s s R R |R |R R R s S [ 416% | 0% | 58.3%
FM8 |R s | | [ I |R |R R R | S | 16.6% | 41.6% | 41.6%
FM9 | R s R R [ R |R |R R R R |1 |83% |16.6% | 75.0%
FM10 | R S R R [ R |R |S R R R |S |250% | 83% | 66.6%
FM11 | S s s s R R |R |R R R R | R |333%|0% | 666%
FM12 [ S s s S s s |R [s s S R |S |833%|0% |16.6%
FM13 [ S s s S s s |R [s s | R | S |750% |83% | 16.6%
FM14 | R s R R s S |R [R R R R | S |333%|0% |666%
FM15 | R S R R [ R |R |R R R R | S |166% | 83% | 75.0%
FM16 | R S R R [ s |R [R R R R |S |250% |83% |583%
FM17 | S s s S s s |R [s R S R | S |750%|0% | 250%
FM18 | S S S S S S |R [s S S S S [ 916% | 0% | 8.3%

Key: Amoxicillin clavulanate (AUG), Cefotaxime (CTX), Imipenem/Cilastatin (IMP), Ofloxacin (OFX), Gentamycin (GN),
Nalidixic acid (NA), Nitrofurantoin (NF), Cefuroxime (CXM), Ceftriaxone Sulbactarm (CRO), Ampiclox (ACX), Cefexime
(ZEM), Levofloxacin (LBC), Susceptible (S), Resistant (R), Intermediate (I).

Table 5. Multidrug Resistance Profile of Escherichia coli Isolated from Out-patients Attending Faith Mediplex hospital

Isolates MDR Profile MDR INDEX
FM 7 CXM, GN, NA, AUG, ACX, OFX, OX 0.50
FM 11 GN, OFX, NA, LBC, AUG, ACX, IMP, NF 0.57
FM 10 CXM, CTX, ZEM, GN, NA, AUG, ACX, IMP 0.57
FM 14 CXM, CTX, ZEM, NA, AUG, ACX, IMP, LBC 0.57
FM 1 CXM, CTX, ZEM, GN, NA, AUG, ACX, IMP, OX 0.64
FM 6 CXM, CTX, ZEM, GN, NA, AUG, ACX, IMP, OX 0.64
FM 8 CXM, CTX, ZEM, NA, LBC, AUG, ACX, IMP, OX 0.64
FM 15 CXM, CTX, ZEM, GN, NA, LBC, AUG, ACX, IMP 0.64
FM 16 CXM, CTX, ZEM, NA, LBC, AUG, ACX, IMP, OX 0.64
FM 4 CXM, CTX, ZEM, GN, NA, AUG, ACX, IMP, OX, LBC 0.71
FM5 CXM, CTX, ZEM, GN, NA, AUG, ACX, IMP, OX, LBC 0.71
FM9 CXM, CTX, ZEM, GN, NA, LBC, AUG, ACX, IMP, OX 0.71

Key: AUG: Amoxicillin clavulanate; CTX: cefotaxime; IMP: Imipenem/cilastatin; OFX: ofloxacin; GN: gentamycin; NA:
nalidixic acid; NF: nitrofurantoin; CXM: cefuroxime; CRO: ceftriaxone culbactarm; ACX: ampiclox; ZEM: cefexime; LBC:
Levofloxacin; OX: Oxacillin
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Table 6. Phenotypic detection of methicillin and colistin-
resistant E. coli from patients’ samples

Isolates Oxacillin Colistin
FM 1
FM 2
FM 3
FM 4
FM 5
FM 6
FM 7
FM 8
FM 9
FM 10
FM 11

FM 12
FM 13

FM 14
FM 15
FM 16
FM 17
FM 18
Key: R: Resistant; S: Susceptible

T WO OL v nw w0 OO 0000330
NNV OO nnnl Vln ol v nlnl vl nlon

Table 7. Detection of Virulence Gene in Escherichia coli
Isolated from Patients’ samples from Faith
Mediplex hospital

uidA fliCH7

FM 1 - - - R

FM 2 - - - -
FM 3 - - - -
FM 4 - - - -
FM 5
FM 6 - - - -
FM 7 - - - -
FM 8 -
FM 9 - - - -
FM 10 - - - -
FM 11 - - - -
FM 12
FM 13 - - - -
FM 14 - - - -
FM 15 - - - -
FM 16
FM 17 - - - -
FM 18
Key: Positive: +; Negative: -

Isolates Lt Stx

This pathogen has different virulence factors that have been
shown to be very crucial to its ability to cause diseases in
humans. The most important factor it possesses is its ability to
produce the shiga — toxin. There are two forms of this toxin
stx1 and stx2 which are coded for by the stx1 and stx2 genes.
These forms have been reported to be associated with the
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development of hemolytic uremic syndrome (HUS) (Lupindu,
2017). Stx1 is made up of three subtypes, stxla, stxlc, and
stxld and stx2 is divided into seven subtypes stx2a, stx2b,
stx2c¢, stx2d, stx2e, stx2f and stx2g. Severe HUS is caused by
the subtypes of stx2 (Lupindu, 2017). The shiga — toxin binds
to the eukaryatic surface of the cells, causing the inhibition of
protein synthesis and the death of the hosts’ cell. Another
virulence factor that has been reported to be expressed by this
pathogen is the production of intimin by the eae gene. Intimin
which is also implicated with the enteropathogenic E. coli
helps the bacteria to attach itself to the intestinal epithelia
during its colonization causing lesions to form and diarrhea
(Lupindu, 2017). Another virulence factor associated with this
organism is the production of the toxin enterohaemolysin. This
toxin destroys the red blood (erythrocyte) cell membrane.
Sometimes this toxin is used as a tool to detect the presence of
this pathogen by confirmation of the ehxA gene (Lupindu,
2017).

In this study, the antibiotics used were amoxicilin clavulanate,
cefotaxime, imipenem/cilastatin, ofloxacin, gentamycin,
nalidixic acid, nitrofurantoin, cefuroxime, ceftriaxone
sulbactarm, ampiclox, cefexime, levofloxacin, oxacillin and
colistin. The isolates were mostly resistant to nalidixic acid,
amoxicilin clavulanate, ampiclox, oxacillin and levofloxacin,
and the result is slightly similar to a study carried out by
Kibret and Abera, (2011) which shows that the isolates from
clinical sources in North-East Ethiopia were highly resistant to
erythromycin, amoxicillin and tetracycline and sensitive to
nitrofurantoin, norflaxocin, gentamicin and ciprofloxacin.
Based on their study they suggested the four most sensitive
antibiotics listed above be used as empirical treatment for E.
coli infection. In this study, it shows that all isolates except
one was susceptible to nitrofurantoin. Antibiotics showing
high susceptibility patterns in this study were colistin,
ceftriaxone sulbactarm, nitrofurantoin, gentamycin and
ofloxacin. Virulent genes such as heat-labile toxins [It] and
Beta — glucuronidase [uidA] were found in the isolates in this
study. Omoruyi and Ojubiaja (2022) also indicated the
presence of these virulent genes in E. coli isolated from
market dumpsites in Edo South Senatorial District, Nigeria. In
this study, all the E. coli isolates were stx and fliCH7 negative.
The occurrence of this pathogen in clinical isolates could be
due to contamination from food or water or improper
sanitation and hygiene which is a serious matter of public
health concern.

Conclusions

This study shows that multidrug-resistant E. coli and
pathogenic E. coli 0157:H7 is found in clinical isolates from
outpatients attending Faith Mediplex Hospital, Benin City,
Edo State. Hence, there is a need to incorporate antibiotic
stewardship programs for healthcare facilities to reduce
multidrug resistance, educate individuals on proper hygiene
and sanitation and regular testing for the presence of these
organisms because of the life-threatening diseases they can
cause.
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