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ABSTRACT

Antimicrobial resistance is the ability of a pathogen to develop resistance to antimicrobials that have been
previously used to treat infection caused by the microorganism. In this study, 25 presumed E. coli isolates were
collected at Adeoye Teaching Hospital and were subjected to biochemical tests for identification &
confirmation. The confirmed isolates were subjected to Antimicrobial Susceptibility Test (AST) using eight
different antibiotics. The result showed that Ofloxacin (100%), Gentamicin (92%), Nitrofurantoin (76%), &
Ciprofloxacin (72%) had high activity in terms of susceptibility, while the isolates showed resistance to other
antibiotics used with Augmentin (4%) having the lowest susceptibility. MAR indexes were measured & three of
the isolates (12%) showed resistance to five and above antibiotics (i.e., multidrug-resistance). The three
phenotypically confirmed multi-drug resistance isolates were subjected to Minimum Inhibitory Concentration
(MIC) at varying concentrations (50, 75, and 100mg/ml) of methanolic extracts of five selected medicinal
plants, with gentamicin and 10% methanol serving as positive and negative control respectively. The zones of
inhibition increased with a significant increase in the concentration of the methanolic crude extracts (i.e., the
zones of inhibition produced by the plant extracts at 100mg/ml were higher than that of 75mg/ml and 50mg/ml).
Susceptibility of the three phenotypically confirmed multi-drug resistance isolates to the extracts was in the
order Alliumsativum>Vernoniaamygdalina>Zingiberofficinale>Azadirachtaindica>Ocimumgratissium. This
study has shown that the selected plant extracts have antimicrobial compounds which makes them effective
against multidrug-resistant E. coli isolates and hence can be used to produce drugs with a better mode of
action.
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I. INTRODUCTION

Escherichia coli are Gram-negative, facultative anaerobic bacilli which are a profound microbial tenant
of the human gastrointestinal tract and other mammals. Being an enteric organism, they belong to the family of
Enterobacteriaceae. (Raji et al., 2007). Escherichia coli have a circular DNA molecule of 4.6 million base-pairs
in length, containing 4288 annotated protein-coding genes (organized into 2584 operons), seven ribosomal RNA
(rRNA) operons, 86 transfer RNA (tRNA) genes (Singleton et al., 1999). Most strains of E. coli are not harmful
but are part of the human gut. However, some types can cause illness in humans which includes diarrhoea,
abdominal pain, and fever, and sometimes vomiting (Yvette, 2017). The groupings of diarrheagenic E.
coli include; enteroaggregative E. coli (EAEC), enteroinvasive E. coli (EIEC), enteropathogenic E. coli (EPEC),
enterohemorrhagic (EHEC), enterotoxigenic E. coli (ETEC), and diffusely adhering E. coli (DAEC). All
categories of E. coli described may be shed in the faeces of infected humans, creating the potential for spread to
other humans, animals, and the environment (Thomas et al., 2012). Their ability to cause diseases while
resisting antimicrobials has represented an enormous global challenge. Escherichia coli and other enteric
microbes have fallen under the WHO priority list because of their pathogenicity and ability to resist
antimicrobials. Antimicrobial resistance (AMR or AR) is described as the ability of a pathogenic microbe to
develop a resistance to the effects of an antimicrobial medication that was once able to treat that infection
caused by the microorganism (Peterson et al., 2018). Antibiotics resistance in E. coli is a result of the expression
of antibiotics resistance genes (ARGS). The genetic exchange system and the ability of Escherichia coli to
transfer and propagate genes between humans and animals may make it a significant vector for the spread of
rapidly dispersed resistance genes (Wright et al., 2007). ARGs in E. coli can be detected using the Polymerase
Chain Reaction (PCR) amplification technique some of which includes; Tetracycline tetA, Kanamycin pKD13,

*Corresponding Authors:Ohunayo A.S& Oyinlade P.O 7 | Page


http://www.questjournals.org/

Antimicrobial Assay of Methanolic Extracts Of Selected Plants Onmultiple ..

Ampicillin ampC, gentamicin aac3-1, aac3-I11, Doxycycline tetB, Cefotaxime mphA, Spectinomycin aadAl4,
Streptomycin aadAl, and Ciprofloxacin ermA, ermB, ermC (Sheikheldin et al., 2018). Medicinal plants
represent dependable reservoirs and natural repositories for antimicrobial agents. A wide variety of natural
products are used in the treatment of common infections in traditional medicinein developing countries
(Afolayan, 2003). Many plants have been used because of their antimicrobial traits, which are due to the
secondary metabolites synthesized by the plants. The presence of phytochemical constituents such as alkaloids,
flavonoids, tannin, and phenolic compounds has been reported to be important compounds in many other
medicinal plants (Jayashree et al., 2014). In this research, methanolic extract of five different plants
Azadirachtaindica (Neemleaf/Dongorayo), Vernoniaamygdalina (Bitterleaf/Ewuro), Ocimumgratissium (Scentl
eaves), Zingiberofficinale (Ginger extracts), and Allium sativum (Garlic) were used and tested against resistant
strains of E. coli.

Il. MATERIALS AND METHODS

Collection and Identification

A total of 25 Presumptive E.coli isolates (from stool, urine, and wound samples) were obtained and
examined. The isolates were collected on a slant from Adeoyo Hospital, Ibadan. And were transported to the
Microbiology Department laboratory of EKiti State University, Ado-Ekiti. The isolates were cultured on
Nutrient Agar and subcultured on (EMB agar & MacConkey agar) and incubated accordingly. Gram staining
and primary biochemical tests were performed on subcultures obtained from Nutrient Medium for the
identification of E. coli. The biochemical test includes; Urease test, Citrate test, Oxidase test, Sulphur, Indole,
and motility test.

Antibiotic Susceptibility Test:

Antibiotic susceptibility test was performed using the Kirby-Bauer method on Mueller-Hinton agar, an
inoculum of 0.5 McFarland, and the plates were inverted and incubated aerobically at 37°C for 18 to 20 hours.
The zone of inhibition and resistance was measured, recorded, and interpreted following the guidelines of the
Clinical and Laboratory Standards Institute (CLSI). All isolates were subjected to the antibiotics listed in the
table below (Table 1).

Table 1. List and of antibiotics and acronyms

N Acronyms Antibiotics

1 CAZ Ceftazidime (30pg)

2 CRX Cefuroxime (30pg)

3 GEN Gentamicin (10ug)

4 CMX Cefixime (5u9)

5 OFL Ofloxacin (5ug)

6 AUG Augmentin (30pg)

7 NIT Nitrofurantoin (300ug)
8 CPR Ciprofloxacin (5ug)

Minimum Inhibitory Concentration (MIC) determination:

The methanolic plant extracts were prepared in varying concentrations following the protocol of Taura
and Oyeyi (2009), to obtain 50mg/ml, 75mg/ml, and 100mg/ml concentrations. The antimicrobial activity of the
plant extracts was determined using the agar well diffusion method of (Thormberry, 1983; Irobi et al., 1996;
Akande and Hayashi, 1983). Briefly, about 0.5ml of the standardized portion of the new microbial culture was
aseptically transferred into Petri dishes containing Nutrient Agar (NA) for bacterial isolates (isolate showing
resistance to 5 and above antibiotics) and left for about 20 minutes to allow the microorganisms to fix on the
media. Wells, where extracts were to be introduced into the plates, were carefully marked using a sterile cork
borer (6mm diameter). 1ml of extract at various concentrations (50mg/ml, 75mg/ml, and 100mg/ml) were added
into the wells. A well was also made at the central portion of the agar medium and Gentamicin was placed
therein to serve as controls. The plates which were prepared in triplicates were incubated at 370C and the zones
of inhibition were measured after 24 hours (Mudi and Ibrahim, 2008).
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I11. Results & Discussions

A total of 25 clinical isolates were collected. The isolates were collected from three (3) different
sources. Out of the 25 isolates, 40% were isolated from stool samples, 40% from urine samples & 20% from
wound samples. The isolates were subjected to biochemical tests in which 96% of the isolates were oxidase
negative, 100% were catalase-positive, 96% were sulphur negative, 100% were indole positive, 96% were
motile, 96% were urease negative, 96% were citrate-negative and 100% were gram-negative (Figure 1.0). Little
deviation in the result from the standard biochemical profile of E. coli may be because some isolates might have
mutated and may also be as a result of differences in some strains of the said organism. In this analysis, 23 out
of the 25 biochemically confirmed isolates meet up all the biochemical tests conducted. This result is similar to
the study of Parameshet al., (2018) where 40 out of the 42 isolates were confirmed E. coli after conducting
Indole test, citrate test, motility test, and other biochemical tests.

In Figure 2.0, The AST result showed that Ofloxacin had the best activity among all the antimicrobial
agents with 100% of the isolate sensitive to it, followed by Gentamicin (92%), Nitrofurantoin (76%),
Ciprofloxacin (72%), Cefuroxime (16%), Cefixime (12%), Ceftazidime (12%), and the least activity was
obtained against Augmentin (4%). This result is similar to the study of Sumeraet al.,(2014) where most of the
isolates were sensitive to Ciprofloxacin and Gentamicin. Also, in this result, Gentamicin & Nitrofurantoin were
92% & 76% sensitive respectively which is similar to the study of Kibert and Abert (2011) where Gentamicin &
Nitrofurantoin were 79.6% and 96.4% sensitive respectively. This result can also be related to the study of
Daoudet al., (2020) where Nitrofurantoin, Gentamicin, and Ofloxacin were 97.6%, 93.9%, and 86.9% sensitive
respectively.
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Figure 1.0: Biochemical profile percentage of the clinical isolates

100
90
80
70
60
50
40
30

20 I
SO N B | -
&

M Sensitivity ®Intermediate Resistance

Figure 2.0: Antibiotics susceptibility profile of E. coli isolates
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Isolates that show resistance to more than four antibiotics are considered multidrug-resistant
(Adenaikeet al., 2016). The M.A.R indexes of the isolates were measured, and it was observed that among the
25 isolates analysed,three (3) isolates which amount to 12% of the total isolates showed resistance to five (5)
and above different antibiotics (Table 2.0). The three phenotypically confirmed multi-drug resistance isolates
were likely isolated from people that have misused antibiotics which led to the development of the multidrug-
resistant strains and may also be due to several other possible reasons such as resistance gene transfer.

Table 2.0.Multiple antibiotic indexes of all the E. coli Isolates

MULTIPLE ANTIBIOTICS INDEX PERCENTAGE OF ISOLATE
0 0

0.125 0

0.25 8

0.375 28

05 52

0.625 8

0.75 4

0.875 0

1 0

Table 3.0. Anti-microbial effects of 50 mg/ml concentration of methanolic leaf extracts of selected plants
on multidrug-resistantE. coli isolates.

Organisms Zone of Inhibition (mm) at 50.0 mg/ml conc.
(METHANOLIC PLANT EXTRACTS)

Gentamicin ~ Methanol Azadirachtaindica Vernoniaamy  Allium Ocimum Zingiberofficinal
10ug 10%conc (Neem leaf) gdalina sativum gratissium e
(positive (negative (Bitter leaf) (Garlic) (Scent leaves)  (Ginger)
control) control)

E. colio01 20.00 - 3.40 3.50 3.60 - 2.60

E. coli 002 18.00 - - 3.20 3.50 2.20 2.40

E. coli 003 24.00 - 2.50 2.90 3.80 1.90 3.30

E. coli = Escherichia coli
- = No Zone of Inhibition

Susceptibility of the three phenotypically confirmed multi-drug resistance isolates to 50mg/ml concentration of
methanolic plant extract produced zones of inhibition ranging from (2-3mm) (Table 3.0).

At 75mg/ml concentration, the zones of inhibition increased to around (4-5mm) (Table 4.0) and further
increased to (5-6mm) at 100mg/ml concentration(Table 5.0). Susceptibility of the three phenotypically
confirmed multi-drug resistance isolates to the positive control (Gentamicin- 10ug) produced zones of inhibition
ranging between (18-24mm). The susceptibility of all three concentrations of the plant extract is low compared
to that of the positive control (Gentamicin- 10ug).

This proves that methanol used for the extraction may not have liberated all the active components of
the plants and it is the main reason for the low zones of inhibition that were produced by the plants, this is in
accordance to the work by Ohunayo et al (2020). It is important to know that Gentamicin which is the positive
control had the second-highest activity during Antimicrobial susceptibility testing. The extracts have shown
excellent activity when compared to other antibiotics used in this study. Although all the plant extract had
activity when tested against the three phenotypically confirmed multi-drug resistance isolates, Allium
sativum, Vernoniaamygdalina & Zingiberofficinale had the best antimicrobial property and showed the highest
zone of inhibition at the three different concentrations used. This result is similar to the study of Ugueri et al.,
(2015) where Allium sativum & Vernoniaamygdalina had the best antimicrobial property when tested on E.
coli isolates.
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Table 4.0. Anti-microbial effects of 75 mg/ml concentration of methanolic leaf extracts of selected plants
on multidrug resistant E. coli isolates.

Organisms Zone of Inhibition (mm) at 75.0 mg/ml conc. (METHANOLIC PLANT EXTRACTS)
Gentamicin Methanol Azadirachtaind Vernoniaam  Alliumsativum  Ocimumgratissium Zingiberofficinal
10ug 10%conc ica(Neem leaf)  ygdalina (Garlic) (Scent leaves) e (Ginger)
(positivecontro  (negative control) (Bitter leaf)
D

E. coli 001 20.00 - 4.60 4.80 5.40 4.40 4.80

E. coli 002 18.00 - 4.30 5.20 5.60 4.20 5.20

E. coli 003 24.00 - 4.20 5.50 5.30 4.60 4.70

E. coli = Escherichia coli - = No Zone of Inhibition

Table 5.0. Anti-microbial effects of 200 mg/ml concentration of methanolic leaf extracts of selected plants
on multidrug-resistant E. coli isolates.

Organisms Zone of Inhibition (mm) at 100.0 mg/ml conc. (METHANOLIC PLANT EXTRACTS)
Gentamicin ~ Methanol Azadirachtain ~ Vernoniaamyg Alliumsativum(  Ocimumgratis  Zingiberofficin
10ug 10%conc dica (Neem dalina (Bitter Garlic) sium  (Scent ale (Ginger)
(positive (negative leaf) leaf) leaves)
control) control)

E. coli 001 20.00 - 5.70 5.00 6.30 4.30 5.60

E. coli 002 18.00 - 5.50 6.30 5.50 4.50 5.90

E. coli 003 24.00 - 5.20 6.50 6.40 5.70 6.20

E. coli = Escherichia coli - = No Zone of Inhibition

Zones of inhibition produced by the plant assay increase as the concentration of the methanolic crude
extracts increases. These plants can be further explored by extracting the phytochemical constituents and using
them to produce more drugs that can prove effective in the treatment of the multidrug-resistant strains E. coli.

IV. CONCLUSION
This study has shown that antimicrobial resistance is a global issue that requires urgent attention. E.
coli is now becoming resistant to most of these antibiotics and only a few among the most used antibiotics are
still effective against the resistant strains. Some of the isolates were resistant to multiple antibiotics which is an
indication of multidrug resistance. Prevalence of resistance is mostly a result of drug misuse through self-
medication, and other reasons. However, Medicinal plants can provide a strategic tool in combatting
antimicrobial resistance and also reducing the incidence of pathogenic E. coli.
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