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Abstract
This study was carried out to evaluate the occurrence of bacteria from hospital fomites and the antibacterial activity extract from
Vernonia amygdalina against bacteria isolates. The colonies obtained were subjected to colonial characteristics and conventional
biochemical test with reference to Bergey’s Manual of Determinative Bacteriology. The antibiotic susceptibility of the isolates
was performed using the Kirby-Bauer’s disc diffusion methods while the antimicrobial activity of the extract was performed by
using well diffusion method. Proteus species (18%) were the most prevalent bacteria followed by Staphylococcus spp (16%) while
Actinobacter spp and Photobacterium spp have the least of 1%. All the isolates showed high resistant (100%) to various antibiotics
tested while they are sensitive to ofloxacin. The bioactive extract of Vernonia amygdalina revealed the presence of some active
medicinal constituent. The antibacterial activity of the extract against the organisms produced a zone of inhibition which ranged
between 4.5-15mm at 100mg/ml concentration while it ranged between 2.0-12.1mm at 50mg/ml. In conclusion, this study showed
that hospital fomites harbour highly pathogenic bacteria which have the potentials of causing epidemics in the nearest future.
Therefore, the efficacy of Vernonia amygdalina against clinical resistant isolates could be explored for further pharmaceutical use
and should be encouraged in the formulation and production of new antibiotics.
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Introduction
Nosocomial (Hospital acquired infection) infections are
important public health problems in developing countries and also
in the developed countries [1]. Nosocomial infection is associated
with a considerable increase in morbidity and mortality rate of
patients at hospital and also significant increases in the costs.
Nosocomial infections occur in 5% to 17% of hospitalized patients
and the 5th causes of death in hospitals [2]. It was estimated that
in year 2002, a total of 1.7 million hospital acquired infections
occurred (4.5 per 100 admissions), and 99,000 deaths resulted
from it or were associated with a hospital acquired infections [3].
Nosocomial infections has increased and are more alarming in the
Copyright © All rights are reserved by Thonda Oluwakemi Abike.

21st century because of hospitals housing large numbers of people
who are sick and whose immune system are weak, increase in
number of outpatient treatment, wrong medical procedures, spread
of pathogens via medical staff who moves from patient to patient,
inadequate sanitation protocols regarding uniforms equipment
sterilization, washing and other preventive measures that may
either be unheeded by hospital personnel or too lax to sufficiently
isolate patients from infectious agents, and the routine use of
antimicrobial agents in hospitals creates selection pressure which
leads to the emergence of resistant strains of microorganisms.
Other infections such as healthcare-associated infections occur
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in both adult and pediatric patients [4]. Bloodstream infections,
followed by pneumonia and urinary tract infections are the most
infections in children, urinary tract infections are the most common
healthcare associated infections in adults [5]. Hospital acquired
infection is the sixth leading cause of death in the United States.
One of the most common wards where HAIs occur is the Intensive
Care Unit (ICU), where doctors treat serious diseases. About 1 in 10
of the people admitted to the hospital contract Hospital Acquired
Infection (HAI). They are also associated with significant morbidity,
mortality, and as well as hospital costs [6]. Fomite is any inanimate
object which can transfer disease to a new host when contaminated
with infectious agents, such as bacteria or viruses. Fomites are
associated particularly with Hospital Acquired Infections (HAI), as
they are possible routes to transfer pathogens between patients [7].

Scientist and researchers have discovered that smooth (nonporous) surfaces like door knobs transmit bacteria and viruses
better than porous materials like paper and money because porous
materials (especially fibrous) absorb and trap the contagion,
thus making it harder to contract through simple touch. In the
hospital, fomites include patient care items such as stethoscopes,
thermometers and environmental surfaces such as carpets,
beddings, chairs. It has been demonstrated that such items (eg,
medical equipment, surfaces) are frequently contaminated with
pathogens and can serve as a reservoir or source for multidrugresistant organisms [8]. In hospitals, fomites serve as a reservoir
of pathogens being spread from the inanimate environment to an
animate (patient) environment through the hands of Health Care
Workers (HCW) [9-11]. To reduce morbidity and mortality in
hospitals, it is important to identify common fomites associated
pathogens in any hospital settings. Because prevention of a disease
is to identify what has been transferring the diseases which is the
most important factor. Medicinal plants and traditional medicine
with antimicrobial activities have been used widely in the West
African regions and it is recognized as the primary health care
system in many communities due to reasons such as affordability
low cost and accessibility. Plants of medicinal important have
shown to be effective even where treatments with antibiotics has

failed [12]. Vernonia amygdalina is a perennial shrub which belongs
to the family Asteraceae [13]. Vernonia amygdalina is a shrub that
grows to 10m tall with petiole leaf of about 6mm in diameter and
elliptic in shape and grows throughout tropical Africa and has been
domesticated in various parts of West Africa including Nigeria,
where it is locally used as vegetable in soups [14]. It is used to treat
many ailments including diabetes, malaria, helminth infections,
fever [15], promote wound healing [16], and used to treat microbial
infections [17].

Copyright @ Thonda Oluwakemi Abike, et al.

sterile cotton swabs stick moistened with sterile distilled water.
All the samples were transported immediately to the laboratory
for processing and analysis. The isolates were identified and
characterized based on their cultural, morphological characteristics
and biochemical reactions. Kirby-Bauer disc diffusion method was
used for antibiotic susceptibility testing. Resistance profiles of
the isolates were determined by measuring the diameter of zones
of inhibition of each antibiotics and comparing these zones of
inhibition with [18] tables of interpretative zones.

Collection of Vernonia amygdalina

Fresh leaves of bitter leaf were purchased at a local herbal
market in Osun State, Nigeria. The leaves were sorted to remove
any dead matter and other unwanted particles. The plants were
identified and authenticated at Kings University with the voucher
specimen number IFE/16885 and Ife herbarium.

Preparation of extract

Fresh bitter leaves were collected, air dried at room temperature
and pulverized with pulse blender/mortar and pestle. 800g of bitter
leaf (Veronica amygdalina) was weighed using analytical balance
and mixed with 3200ml of n-hexane into a container to soak for 3
days for defatting while the temperature was maintained at room
temperature. The mixture was filtered using muslin and the filtrate
was removed from the solution. 3000ml of methanol was added to
concentrate the extract. Defatting adds to the weight of the extract,
so it is important to defat the extract to remove fat.

Sterility test of the plant extracts

The sterility of the extract was tested for by inoculating 1ml of
the extract on sterile nutrient agar and incubated at 37°C for 24h.
The plates were observed for growth. No growth in the extract after
incubation indicated that sterility of extracts.

Phytochemical qualitative analysis

The plant extracts, methanolic aqueous solutions were
assessed for the existence of the phytochemical analysis for major
constituents including tannins, saponins, anthraquinones, steroids,
terpenoids, flavonoids and glycosides was carried out using
standard qualitative methods according to the methods of [19-22].

Test for anthraquinones

Materials and Methods

Ten millimeters (10ml) of benzene was added to 6g of Ephedra
powder sample in a conical flask and soaked for 10 minutes, it was
then filtered. Furthermore, 10ml of 10% ammonia solution was
then added to the filtrate and shaken vigorously for 30 secs and
pink, violet, or red color indicated the presence of anthraquinones
in the ammonia phase.

Fomites samples were swabbed from hospitals and health
centers in Odeomu regions. The fomites were swabbed with

10ml of bromine water was added to 0.5g aqueous extract.
Decolouration of bromine water showed the presence of tannins.

Test for tannins
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Test for saponins
5.0ml of distilled water was mixed with aqueous crude plant
extract in a test tube and it was mixed. The frothing was mixed
with few drops of olive oil and mixed vigorously, and the foam
appearance showed the presence of saponins.

Tests for flavonoids

Shinoda Test: Pieces of magnesium ribbon and concentrated
HCl were mixed with aqueous crude plant extract for few minutes,
after few minutes, appearance of pink color showed the presence
of flavonoid.
Alkaline Reagent Test: 2ml of 2.0% NaOH mixture was
mixed together with aqueous plant crude extract; concentrated
yellow colouration was produced, which became colorless after
the addition of 2 drops of diluted acid to the mixture. This result
indicated the presence of flavonoids.

Tests for glycosides

Liebermann’s Test: 2.0ml of acetic acid and 2ml of chloroform
with whole aqueous plant crude extract was mixed. The mixture
was then allowed to cool and H2SO4 concentrated was added. Green
colour showed the entity of aglycone, steroidal part of glycosides.

Keller-Kiliani Test: A solution of glacial acetic acid (4.0ml)
with 1 drop of 2.0% FeCl3 mixture was mixed with the 10ml
aqueous plant extract and 1ml H2SO4 concentrated. A brown ring
formed between the layers which showed the entity of cardiac
steroidal glycosides.

Salkowski’s Test: 2ml of H2SO4 concentrated was added to the
whole aqueous plant crude extract. A reddish brown colour formed
indicated the presence of steroidal aglycone part of the glycoside.

Test for terpenoids

2.0ml of chloroform was added with 5ml aqueous plant extract
and evaporated on the water path and was then boiled with 3ml
of H2SO4 concentrated. A grey colour formed showed the entity of
terpenoids.

Test for steroids

2ml of chloroform and concentrated H2SO4 were added with
5ml aqueous plant crude extract. In the lower chloroform layer, red
colour appeared indicated the presence of steroids.

Antibacterial Assay

Antibacterial activity of the methanolic extracts was carried
out using agar well diffusion method. All isolated organisms were
inoculated in normal saline, which was incubated for 18 hours and
the concentration of the suspensions was adjusted to 0.5 McFarland
standard by using a spectrophotometer. A solution of 100mg/
ml and 50mg/ml of the extract was prepared by dissolving the
extract in sterile distilled water, The wells were filled with 0.1ml

of the extract containing different concentration and antibiotics
(streptomycin) used for control were introduced into the wells.
Isolates were then seeded on Mueller Hinton agar plates by using
sterilized cotton swabs on the surface. Agar surface was bored
by using sterile gel cork borer to make wells (6mm). 100μl of
the extract were introduced into separate wells. The standard
antibiotic disc was placed on the agar surface as positive control.
Plates were incubated at 37°C for 48 hours. The zones of inhibitions
were recorded in mm using ruler.

Results

The bacteria identity includes Gram positive organisms (34%)
which are Micrococcus sp, Staphylococcus sp, Streptococcus sp,
and Enterococcus sp, while the organisms recovered for Gram
negative (64%) were Actinobacter sp, Pseudomonas aeruginosa,
Photobacterium sp and Vibrio sp. Other enterobacteria recovered
from the samples are Klebsiella sp, Shigella sp, Proteus sp,
Salmonella sp, Escherichia coli and Enterobacter sp. Among the
isolated bacteria, Proteus sp and Staphylococcus sp had the highest

frequency of 18% and 16% respectively, followed by Klebsiella
sp (11%), while Actinobacter sp and Photobacterium sp were the
least. (Figure 1) depicted the distribution of bacteria based on
the hospital formites. The highest distribution of bacteria isolates
was recovered on chairs (23%) followed by beddings at 23%, taps
(22%), tables (13%), doorknob (7%), while wash hand basin and
stair rail has 6% respectively. Proteus sp and Serratia sp was the
most prevalence bacteria recovered from chairs with 17% each
followed by Micrococcus sp and Enterococcus sp with 13% each.
Proteus sp and Klebsiella sp has the highest percentage of 25%
each and followed by Staphylococcus sp with 12% as showed in
Figure 2. In this study, all isolates showed high resistance towards
Augmentin, cefixime, cefuroxime, nitrofurantoin and ceftazidime
(100%). However, they are less resistance to ciprofloxacin (67%)
and gentamicin (29%), while they are susceptible to ofloxacin Table
1. Among the total isolates, Multiple Antibiotic Resistance (MAR)
was recorded in all of the bacterial isolates. Fifty-one percent (51%)
of the isolates showed MAR pattern for six antibiotics while 25%
showed MAR pattern to seven antibiotics. The multi-resistance
patterns displayed by the isolates were shown in (Table 2).
Table 1: Antibiotic resistance profile of bacteria isolated from
fomites.
Antibiotics

Resistant Isolates (%)

Ceftazidime

100

Gentamicin

29

Cefuroxime

100

Cefixime

100

Augmentin

100

Ciprofloxacin

67

Ofloxacin

Nitrofurantoin

0

100
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Table 2: Multiple Antibiotic Resistance (MAR) profile among bacteria isolates.
No of Antibiotic
5
6
7

MAR pattern

Frequency (%)

Caz, Crx, Cxm, Aug, Nit

13

Caz, Crx, Gen, Cxm, Aug, Nit

7

Caz, Crx, Cxm, Aug, Nit, Cpr

Caz, Crx, Cxm, Aug, Gen, Cpr,

Caz, Crx, Cxm, Gen, Aug, Nit, Cpr

51
4

25

Keys: Caz- Ceftazidime, Crx- Cefuroxime, Cxm- Cefixime, Aug- Augmentin, Gen- Gentamicin, Nit- Nitrofurantoin, CprCiprofloxacin.

Figure 1: Distribution of isolates according to different hospital fomites.
Keys: WH-Wash Hand basins, TB: Tables, CH: Chairs, DK: Doorknobs, RL: Stair Rails TP: Tap, BD: Beddings.

Figure 2: Percentage distribution of bacteria isolates on chairs.
The susceptibility of bacteria isolates to antibiotics is depicted
in Figure 3. It was shown that ofloxacin was 100% susceptible.
Bacteria isolates were most sensitive to ofloxacin while gentamicin
and ciprofloxacin was 47% and 37% respectively, whereas isolate
were totally resistant to ceftazidime, cefuroxime, Augmentin and

nitrofurantoin. Table 3 represented the various phytochemical
constituents present in the Vernonia amygdalina methanolic
extract. The phytochemical screening of V. amygdalina revealed
the presence of medicinally active constituent such as alkaloid,
saponin, tannins, glycosides, flavonoid, and anthraquinone while
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phlobatannins and terpenoids are absent. The zone of inhibition
formed by the extracts against the bacterial strains on Muller Hinton
agar is depicted in Figure 4. Among the varying concentration of the
extracts, higher concentration exhibited maximum antibacterial
activity against the clinical isolates. The antibacterial activity of
the extract against the organisms produced a zone of inhibition
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which ranged between 4.5-15mm at 100mg/ml concentration
while it ranged between 2.0-12.1mm. Similarly, the extract showed
no activity on both Salmonella sp and Pseudomonas sp at 100mg/
ml. Thus, antibacterial activity was expressed at varying degrees
with the increase in concentration. Higher concentration of the leaf
extract showed highest antibacterial activity.

Figure 3: Susceptibility of bacteria isolates to antibiotics.
Keys: Caz- Ceftazidime, Crx- Cefuroxime, Cxm- Cefixime, Aug- Augmentin, Gen- Gentamicin, Nit- Nitrofurantoin, CprCiprofloxacin.

Figure 4: Antibacterial activity of Vernonia amygdalina methanolic extract against pathogenic organisms.
Table 3: Phytochemical analysis of Vernonia amygdalina methanolic extract
Phytochemicals

Methanolic extracts of V. amygdalina

Alkaloids

++

Tannins

++

Saponins

++
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Phlobatannins
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--

Anthraquinones

++

Terpenoids

--

Flavonoids
Glycosides

Keys: ++: present, -- : Absent

Discussion
Fomites should be regarded as a possible source of nosocomial
infections or hospital acquired infections since they are bacteria
from objects in the hospitals. The presence of Enterobacteriaceae
in hospital fomites shows unhygienic practices of hospital
management. In this study, Proteus sp and Staphylococcus sp
were the most predominant isolates with 23% each. This study
corroborated the study of [23] who investigated that hospital ward
surfaces in Brazil and about 40% of tested surfaces were found to be
contaminated with Staphylococcus aureus. An observation was also

reported by [24] where about 23% of specimens were contaminated
with S. aureus. Ulger F [25] showed that health care workers’ hands
and mobile phones were contaminated with numerous types of
microorganisms. Hospital fomites have been found to harbour
disease causing microbes and are easily transmitted through hand
contact or body contact with these fomites and from one person
to another. Isolation of such enterobacteria is highly suggestive of
faecal contamination, poor personal hygiene and most especially
poor hand washing practices amongst health workers and patients
[26]. Fomites are involved in the transmission of pathogens in
health care environments [27]. In Nigeria, Staphylococcus sp have
been reported to have the highest prevalence value of 30.2% and
28.4% in [28]. The results from this study established that bacteria
were associated with fomites and this agrees with the findings [29].
It can be deduced from this study that various inanimate objects
called fomites harbour various strains of bacteria which may be
pathogenic even in the hospital environment. These pathogenic
microorganism may cause hospital acquired infections in patients in
the hospital or health care center. Kramer A [10] concluded in their
study that the common nosocomial pathogens may survive well or
persist on surfaces for months and can therefore be a continuous
source of transmission from time to time if no regular prevention,
surface disinfection is performed. Microorganisms found in fomites
and surfaces in this study if transferred via any media and ingested
or inhaled by humans could cause severe health problems.

All the isolates were highly resistant to cefixime, cefuroxime,
ceftazidime, and Augmentin (100%). The antibiotic resistance of
the isolated bacteria maybe due to indiscriminate use (overuse,
misuse, prolonged use, self-medication) of antibiotics in humans
who generally do not complete the dose of antibiotics prescribed
by physician. The results of this study are in accordance with the

++
++

findings of [30] who isolated Methicillin-resistant and Methicillinsensitive S. aureus, E. coli, K. pneumoniae, Acinetobacter, E. faecalis
and P. aeruginosa. Higher rate of antibacterial resistance in the
isolates may have a major implication for human health. Mutations
and other various factors may have aided these organisms to
mount resistance towards commonly used antibiotics which has
make and rendered treatment of infectious diseases inefficient.
Ofloxacin were the most effective antibiotics in the study with
43.65%. On the contrary, all the microorganisms were resistance
to ceftazidime, cefuroxime and amoxicillin. Medicinal plants are
potent source of human health due to availability and the presence

of active phytochemical compounds responsible for its various
pharmacological activities. In this study V. amygdalina extract
showed the presence of some compounds which are rich in those
constituents. The phytochemical screening of the extracts showed
variation in their phytochemical constituents with the presence
and or absence of some components. The presence of glycosides,
alkaloids, and flavonoids were believed to exhibit the antibiotic
properties of V. amygdalina leaves and confirmed their antimicrobial
efficacy against selected pathogens. This study suggested that plants
phytochemical constituents that can either inhibit the growth of
pathogens or kill them be considered as potential candidates for
developing new antimicrobial drugs. The presence of flavonoids had
been reported to be associated with the naturally occurring phenolic
compounds that possess antioxidant properties in the human diet
[31,32]. In various studies, the presence of terpenoids and steroids
in V. amygdalina possess different biological activities which
include anti-diabetes, anti-inflammatory, anticancer, antibacterial,
analgesic, hepatoprotective, and antioxidant [33-35]. Tannins been
useful for the prevention of cancer as well as treatment of inflamed
or ulcerated tissues [36]. The presence of alkaloids could be well
correlated with antimicrobial activities. Thus, this plant species has
many medicinal uses. Most alkaloids have a strong bitter taste and
are very toxic and because of the bitterness they are used by plant
to defend themselves against herbivory and attacks by microbial
pathogens and invertebrate pests [37]. Saponins as a class of
natural products are involved in complexation with cholesterol to
form pores in cell membrane bilayers [38,39] and as such may be
used as anti-cholesterol agents or cholesterol lowering agent. The
antibacterial activity of V. amygdalina was expressed at varying
degrees with the increase in concentration. The high concentration
of the leaf extract showed highest antibacterial activity.
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Conclusion
This study investigated the occurrence of pathogens in hospital
fomites and the efficacy of V. amygdalina against the multidrug
resistant isolates. This study concluded that frequently used fomites
harbored highly pathogenic bacteria, which have the potential of
causing epidemics in the nearest future. Because of huge emergence
of multi-drug resistant bacteria, it is an urgent need to discover
new therapeutics that would be effective against this strains,
therefore V. amygdalina can be considered as potential candidates
for developing new antimicrobial drugs and as antibacterial agents
that can be used to prevent enteric diseases. Finally, it could be
concluded that the susceptibility of these pathogens to ofloxacin
and ciprofloxacin will help the clinicians in the better management
of hospital acquired infections.
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