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Uvaria chamae is a plant used traditionally in treatment of wounds and other ailments. This work was
conducted on qualitative assessment of crude extracts of U. chamae against wound isolated strains of
Pseudomonas aeruginosa and Proteus mirabilis, determining the resistance and plasmid profiles of the
isolates. Standard techniques were employed in crude extraction of roots and leaves of the plant
followed by phytochemical screening. The test isolates were obtained from University of Uyo Medical
Centre and re-screened using standard microbiological techniques. Antibacterial activities of the
extracts on the isolates were assessed using agar-well diffusion technique. Plasmids were analyzed
using gel electrophoresis. U. chamae contains tannis, alkaloids and other bioactive components.
Antibacterial activities showed that ethanolic roots extracts possessed greater inhibitory effects on test
isolates than any other extract forms with zones of inhibitions (Z.l) that ranged from 18+2.0 to 21+1.2
mm and resistances with no zone of inhibitions (N.I) observed with P. aeruginosa-1, P. mirabilis -1 and
P. mirabilis-3 at 50 mg/ml concentration. Some test isolates were resistances to other extract forms and
standard antibiotics. Some harbored plasmids ranged from 564 bps -23.13 kbp. Whereas resistance
patterns of some isolates were not reverted, resistances of these bacteria to various antimicrobial
agents are of public health implications.

Key words: Antibacterial activities, Uvaria chamae, wound isolates, resistance, plasmids.

INTRODUCTION

Plants have been a source of medicine in the past
centuries and today, plant-based formulation continues to
play an important role in health care of greater number of
people worldwide (Karachi, 2006). They are used in
various complementary, traditional and alternate systems

of treatment of human diseases (Sher, 2009). Scientists
and the general public recognize the value of plants as a
source of new or complimentary medicinal products. In
some Africa countries, there has been an increasing
concern to source for locally available drugs and



alternative medicine to treat ailments. This is due to the
fact that many synthetic and routine drugs are
inaccessible and increase loss of effectiveness and
potency due to increased multi-drugs resistance
organisms to these agents (WHO, 2004; Wang et al.,
2010). Other factors are inability by many to afford
conventional chemotherapeutic agents, pay hospital bills
as well as economic recession with increased poverty in
some African’s countries including Nigeria. The
aforementioned situations have rapidly increased the rate
of scientific researches into the use, effects and
constituents of medicinal plants especially in Nigeria
(Ross et al.,, 2001). Hence many studies have been
generated on the phytochemistry and medicinal potency
of a number of plants commonly found in Nigeria. For
instance, studies by Andy et al. (2008) on Heinsia crinata,
Udoh et al. (2011) on Centella asiatica, Udoh et al.
(2012) on Lansiathera africana, Udoh et al. (2017) and
Udoh et al. (2018) who worked and reported on
antimicrobial potencies of Ocimum gratissimum and
Uapaca Staudetii plants respectively.

Uvaria chamae (P. Beauv) is one the plants commonly
found Nigeria. It belongs to the family Annonaceae
(Omale et al., 2013; Olumese et al., 2016) and is found
growing naturally in the savannah and rain forest regions
of Africa and tropical areas of the world. It is an
evergreen plant that can grow to height of between 3.6 -
4.5 m (Olumese et al., 2016). U. chamae is commonly
called “finger root” or “bush banana” in English. The plant
is also known by the Efik people as “Nkarika lkot”, “Oko
aja” or “Eruju” by the Yorubas, “Kas Kaifi” by the Hausas,
ligala people called it “Awuloko” or “Ayiloko” and
“Akotompo” by the Fula-fainte of Ghana (Omale et al.,
2013; Olumese et al., 2016).

U. chamae (P. Beauv) is used in trado-medical
practices to cure various ailments as it is a plant with both
medicinal and nutritional values. Every part of the plant
has several local uses (lwu, 1993; Okokon et al., 2006;
Omale et al., 2013). Many researchers reported the use
of this plant’ parts in the local treatments. For instance,
the root infusion and roots-bark have a widely spread
reputation in native treatments. When pounded, it can be
used in treatment of nose bleeding, deep wound
treatment, sepsis, heart disease (bronchi, lungs),
inflammation, blood in urine, pile, fever and, malaria
(Adams and Moss, 1999; Etukudo, 2003; Okokon et al.,
2006; Omajali et al., 2011). The stem ashes serve as salt
substitution in food. The tender leaves are eaten as
vegetables. The leaf juice is applied to wounds, sores
ulcers, and cuts while the leaf in fusion prepared as lotion
is used to treat injuries, swellings, ophthalmic and
conjunctivitis (lwu, 1993; Oluremi et al., 2010; Okwuosa
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et al,, 2012). The fruits have aromatic flavor and is
popularly used in beverage industry to add flavor to
drinks and food. Moreover, the root yields yellow dye
widely used in textile industries to dye fabrics and
cosmetics (Igoli et al., 2005).

Wound infection is one of the clinical problems faced by
physicians worldwide. Wound can be infected by a wide
variety of microorganisms ranging from bacteria, fungus
and parasites (Bowler et al.,, 2001; Yah et al., 2004).
Among the bacteria that are frequently recovered from
the wounds are Pseudomonas aeruginosa and Proteus
mirabilis (Yah et al., 2004; Gus Gunzalez et al., 2006).
According to Ejikeugwu et al. (2013), there are in fact
some reports on the existence of multidrug resistance
microorganisms and some extended spectrum activities
among these clinically important bacterial pathogens, and
according to Yah et al. (2007), is one of the ways bacteria
confer resistance to the antimicrobials by acquisition of
plasmids. Hence they develop resistance to available
antibiotics on acquiring these important mechanisms. It is
pertinent to search for alternative antimicrobial agents, as
some plants prove to function in this aspect and also
assess the resistance of these clinical isolates to the
plant’s crude extracts. U. chamae (P. Beauv) have been
used locally to treat wound cases and is claimed to be
very effective while P. aeruginosa and P. mirabilis are
bacteria frequently isolated from the wounds which could
sometimes develop resistance for routine antibiotics.
Therefore, studies were conducted on qualitative
assessment of U. chamae extracts against wound
isolated strains of P. aeruginosa and P. mirabilis and the
resistance and plasmid profiles of these bacterial isolates
were also determined.

MATERIALS AND METHODS
Plant collection and identification

Fresh root and leaves of the plant were collected from Ikono Local
Government Area of Akwa Ibom State, Nigeria. The plant part were
identified as U. chamae (P. Beau) at the Department of Botany and
Ecological Studies University of Uyo, Uyo, Akwa Ibom State, Nigeria
by a Taxonomist and was taken to Pharmacognosy Laboratory,
University of Uyo for crude extracts and phytochemical analysis.
The study was conducted from June 2015 to October, 2015.

Source of test isolates

Six (6) isolates of P. aeruginosa and P. mirabilis bacteria isolated
from wound samples were collected from University of Uyo Medical
Centre Uyo, Akwa lbom State, Nigera, re-cultured, and re-isolated
using standard microbiological techniques. Re-characterizations
and re-identification were done according to Holt et al. (1994) and
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Cheesbrough (2000). The isolated strains were labeled P.
aeruginosa (Pa-1), P. aeruginosa (Pa-2), P. aeruginosa (Pa-3) P.
mirabilis (Pm-1), P. mirabilis (Pm-2) and P. mirabilis (Pm-3)
respectively. They were maintained on Nutrient agar (Oxoid, USA)
slants at 4°C prior to use.

Sample preparation: Extraction procedures and preparation
extract concentration

The fresh root and leaves samples of U. chamae were prepared
using Obi and Onuaha (2000), and Mukhtar and Tukur (2000)
methods. The samples were shade-dried for one week (Andy et al.,
2008; Ladpo et al., 2010), thereafter the dried root and leaves were
separately ground into fine powder using a mortar (Taura et al.,
2014). The crude extracts of the root and leaves were extracted
using standard procedures. The ethanolic extraction of U. chamae
was carried out by soaking 500 g of the dried powdered root and
leaves of U. chamae into separate sterile containers containing
1000 ml of 95% ethanol. The containers were covered and allowed
to stand for 72 h under regular shaking condition at room
temperature to allow maximum extraction of the bioactive
components. The root and leaves extract were then filtered using
Whatman filter paper (No. 1) and the filtrate were evaporated to
dryness using a rotatory evaporator. The residue were retained as
crude extracts in reagent bottles and maintained in the refrigerator
until they were used. Similarly, for the aqueous extraction, 500 g of
the dried powdered U. chamae leaves and root were separately
weighed out and dispersed into separate sterile containers
containng 1000 ml of water. The root and leaves solution were
covered and shaken and were allowed to stand for about 72 h at
ambient room temperature for maximum extraction, and then the
infusion were filtered using Whatman filter paper (No. 1). The
filtrates were evaporated to dryness using a rotatory evaporator.
The residue were retained as crude extracts in reagent bottles and
maintained in the refrigerator until they were used.

The concentration of the root and leaves extracts of U. chamae
were prepared following the methods of Esinemore et al. (1998)
and Akujobi et al. (2004) with some modifications. The crude
extracts of 200, 150, 100 and 50 mg were respectively diluted with
1 ml of 20% dimethyl sulfoxide (DMSO) for ethanol and aqueous
extracts respectively to obtain 200, 150, 100 and 50 mg/ml
concentrations for the respective extracts. The reconstituted extract
concentrations were stored at 15°C until required for use.

Phytochemical screening

Phytochemical screening tests were conducted on the respective
root and leaves extracts using standard methods of Trease and
Evans (1994) and Sofowora (2008), which were adopted and
employed by Ekong and Udoh (2015a), and Udoh et al. (2017). The
tests were; alkaloids test, saponin test, tannis test, test for cardiac
glycosides, flavonoids determination and cyanogenic glycosides.

Antibacterial assay of U. chamae extracts

Ability of the U. chamae leaves and roots extracts to inhibit growth
of the wound isolated strains of P. aeruginosa and P. mirabilis was
determined using the agar-disc diffusion method (Ogbulie et al.,
2004). Sterile filter paper discs of 6 mm in diameter were soaked in
equal volumes of varying concentrations of extracts (50, 100, 150
and 200 mg/ml) and left for 2 h undisturbed. The 0.1 ml of 18 h
peptone water culture of each of the test bacterial isolates was
spread on the sterile Mueller-Hinton Agar (Difco Laboratories,
Detroit, Mich) plates. The disc were picked with sterile forceps and
placed at different areas on the surface of each plate inoculated

with these isolates. Control experiments using routine antibiotic
susceptibility test discs were also performed on the isolates by
means of Kirby-Bauer disc diffusion method using the guidelines
provided by Clinical Laboratory Standard Institute (CLSI, 2005).
The antibiotics were: Ciprofloxacin, Tetracycline, Cephaloxin,
Gentamicin, Amoxillin, and Nitrofurantoin. This was done by
impregnating the disc on each of the culture plate. The sensitivity
tests on both the crude extracts and standard antibiotics were
performed in triplicates. The plates were incubated at 37°C for 24 h.
Antimicrobial activity of the extracts on the test organisms was
determined by measuring the zones of inhibition in Milliliter (mm)
diameter of the respective disc. Clear zones of inhibition indicated
the susceptibility of the organism to the extracts while absence of
such zones showed no inhibitory effect of extracts on the test
organism. The Z.I values > 15 mm = Sensitive, 12 — 15 mm =
moderately sensitive and < 12 mm = Resistant.

Plasmid profiling using agar gel electrophoresis analysis

The plasmid profiling of the bacterial isolates was carried out using
gel electrophoresis analysis. The method as described by Ehrenfeld
and Clowell (1987), and Akinjogunla and Enabulele (2010), were
adopted with slight modification to determine the plasmid profile of
P. aeruginosa and P. mirabilis isolates. The test was also carried
out to find out if the resistance pattern exhibited by the test isolates
were plasmid mediated or not and to assess the molecular weight
of the bacterial plasmids DNA that conferred resistance on these
isolates to the crude extracts and the antibiotics (Lipps, 2008).

Plasmid curing

The curing of the resistant plasmids of the isolates was performed
using sub-inhibitory concentration of 0.10 mg/ml of acridine orange
as described by Sheikh et al. (2003), and Akortha and Filgons
(2009) with sight modification. The purpose was to determine if the
resistance of P. aeruginosa and P. mirabilis isolates to standard
antibiotics and the crude extracts of U. chamae were plasmid or
chromosomal mediated.

Statistical analysis

The values of zones of inhibitions (Z.l) recorded were calculated
from the means of three measurements of zones of inhibitions on
the triplicate cultures and their standard deviation of the mean was
also calculated (MeantSD).

RESULTS

The phytochemical analysis of both the ethanolic and
aqueous crude extracts of U. chamae roots and leaves
revealed that the plant contains some phytochemical
constituents such as tannis, alkaloids, flavonoids, cardiac
glycoside, and cyanogenic glycoside as bioactive
components. These substances were found in varied
concentrations depending on extract forms. Some
components were abundantly present (+++) in ethanolic
crude forms especially root extracts as compared to the
crude leaves extracts in which some of these bioactive
substances were found in trace (+) forms. For instance, in
ethanolic root extract and ethanolic leaves extract,
tannins, flavonoids and cardiac glycoside were abundantly



present (+++). However, it is noteworthy that in aqueous
root extracts and aqueous leaves extracts these
substances were found in trace (+) forms or in moderate
amount (++) (Table 1).

The antimicrobial potency of ethanolc root extracts of
U. chamae on test isolates was assessed. P. aeruginosa
-1 was resistant to ethanolic root extract with Z.I of
11+0.81 mm at 200 mg/ml, 10+£0.48 mm at 150 mg/ml but
N.I at 100 and 50 mg/ml respectively. Aqueous root
extract of U. chamae had Z.I of 10+0.1 mm at 200 mg/ml,
9+0.62 mm at 150 mg/ml, and N.I was recorded for 100
and 50 mg/ml respectively for P. aeruginosa -1. P.
aeruginosa -2 had a wider Z.I of 21+1.2 mm from
ethanolic root extract at 200 mg/ml, but for aqueous root
extract, resistance was observed with P. aeruginosa -2
as Z. of 11+0.58 mm was recorded. P. aeruginosa -3
was resistant to the ethanol root extract with Z.l ranging
from 10+1.2 - 11+0.83 mm at 50 and 100 mg/ml but
moderately sensitive at 200 mg/ml concentration with Z.1
of 15+£0.47 mm, while for agueous root extract, resistance
were recorded. Moreover, P. mirabilis -1 was observed to
be resistant to ethanolic root extract at 50 and 100 mg/ml
but moderately sensitive at 150 mg/ml with Z.l of 15+2.0
and 16+1.75 mm at 200 mg/ml, while for aqueous root
extract, Z.l ranged from N.I -13+0.57 mm. Outstandingly,
for ethanol root extract, P. mirabilis -2 progressively
showed sensitivity with increased concentration of the
extract. The Z.l recorded ranged from 11+1.15 - 20+0.67
mm at 50 — 200 mg/ml, respectively whereas for aqueous
root extract, Z.I ranged from 8+0.6 -13+0.57 mm. P.
mirabilis -3 had resistance for ethanolic root extract at 50,
100 and 150 mg/ml but moderately sensitive at 200
mg/ml with Z.I of 15+1.67 mm respectively while for
aqueous root extract, it was resistant as N.I and smaller
Z.l were recorded. Assessing individual crude extract
form at different concentrations, ethanolic roots extracts
had greater inhibitory effects with zones of inhibitions (Z.1
ranged from 18+2.0 mm -21+1.2 mm) on P. aeruginosa
and P. mirabilis bacteria used in the study than aqueous
root extracts (Z.I ranged from 8+0.1 - 15+2.0 mm)
respectively (Table 2).

The antimicrobial potency of ethanolc leaves extracts
on test isolates was also assessed. P. aeruginosa -1 was
resistant to ethanolic leaves extracts with N.I at 50 and
100 mg/ml, respectively but Z.1 of 8+0.2 mm at 150 mg/ml
and 9£1.0 mm at 200 mg/ml. Smaller Z.I values or N.I
were also observed with P. aeruginosa -1 isolate when
subjected to crude aqueous leaves extracts. Inhibitory
effect of ethanolc leaves extracts on P. aeruginosa-2
increased with increased concentration Z.I of 8z0.6,
10+0.1, 12+1.2 and 13+0.57 mm at 50, 100, 150 and 200
mg/ml, respectively whereas for aqueous leaves extracts,
P. aeruginosa-2 was resistant to the extract form as N.I,
8+0.68 mm, 8+0.5 and 9+0.56 mm were recorded with
used concentrations. P. aeruginosa-3 had resistance
against ethanolc leaves extracts as Z.1 of 8+0.53 mm was
recorded at 50 mg/ml, but at 100, 150 and 200 mg/ml and
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Z.1 of 9+0.25, 9+0.047 and 10+0.5 mm respectively while
for aqueous leaves extracts, P.aeruginosa-3 was
resistance as smaller Z.1 were recorded. P. mirabilis -1
was resistance to ethanolic and agueous leaves extracts
at all the concentrations used in the study as N.I and
smaller Z.I were recorded. P mirabilis -2, was moderately
sensitivity to ethanolic leaves extracts at 150 and 200
mg/ml with Z.1 of 12+0.87 and 13+0.61 mm, respectively
but resistance was observed with aqueous root extracts
as Pm-2 had smaller Z.| values of 8+0.46 mm at 200
mg/ml. P mirabilis -3 showed moderate sensitivity to
ethanolic leaves extract at 200 mg/ml with Z.I of 13+0.52
mm but resistance at other concentrations used in the
study as N.I while for aqueous leaves extracts Pm-3 was
resistance to the extract with N.I recorded at 50 and 100
mg/ml with smaller Z.I recorded at other concentrations.
The potency of each form of leaves extract at different
concentrations showed ethanolic leaves extracts had at
least some inhibitory effects on test isolates (Z.l ranged
from 7+1.0 - 13+0.61 mm) than the aqueous leaves
extracts with zones of inhibitions (Z.l ranged from 7+0.2 -
11+0.2 mm) respectively (Table 3).

Some test isolates that exhibited multiple resistances to
both the ethanolic and aqueous root and leaves extracts
also showed resistances to some standard antibiotics
used as control. P. aeruginosa -1 was resistant to
Cephaloxin, Nitrofuratoin and Amoxillin, moderately
sensitive to Tetracycline and Gentamicin but highly
sensitive to Ciprofloxacin with Z.I values of 18+0.76 mm.
P. aeruginosa-2 was highly sensitive to all the standard
antibiotics with wider zone of Z.I of 25+0.67 mm recorded
for Cephaloxin but P. aeruginosa-3 was resistant to
Cephaloxin, Gentamicin and Nitrofuratoin but highly
sensitive to Cephaloxin with wider zones of Z.l of 31+0.88
mm. P. mirabilis —1 formed resistance to Ciprofloxacin,
Nitrofuratoin, Tetracycline and Amoxillin but high
sensitivity was recorded with Gentamicin with wider
zones of Z.1 of 30£0.36 mm. P. mirabilis-2 was resistant
to all the standard antibiotics used in the study except
Ciprofloxacin where it had the Z.I of 35+0.54 mm. P.
mirabilis—3 exhibited resistance to Ciprofloxacin,
Cephaloxin, Gentamicin, Nitrofuratoin and Amoxillin but
sensitive to Tetracycline with Z.I of 19+0.63 mm (Table
4).

The result of plasmid profiling of the strains of P.
aeruginosa and P. mirabilis showed that some test
isolates that exhibited multiple resistances to both the
ethanolic and aqueous forms of both root and leaves
extracts along with the control antibiotics used in the
study was due to the fact that they harbored plasmids of
different molecular weights ranging from 564 bps - 23.13
kbp. The multiple bands were clearly observed with P.
aeruginosa-1, P. aeruginosa -3, P. mirabilis -1, and P.
mirabilis -3 with low molecular weight of 564 bp, and 2.03
kbp to a high molecular weight of 23.13 kbp (Figure 1).

Resistance patterns of some isolates were reverted
after curing plasmids with acridine orange while others
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Table 1. Phytochemical screening of crude extracts of U. chamae.

Some bioactive components of Ethanolic Aqueous Ethanolic Agqueous
U. chamae root extract root extract leaves extract leaves extract
Tannins +++ ++ +++ ++
Flavonoids +++ ++ +++ ++
Saponins - - - -
Alkaloids ++ ++ ++ +
Cyanogenic Glycoside ++ ++ + +
Cardiac Glycoside ++ ++ ++ +

+ = Presents in trace amount, ++ = Presents in moderate amount, +++ = Presents in greater amount, - = Not present.

Table 2. Antibacterial activities of the crude root extracts of U. chamae on Pseudomonas aeruginosa and Proteus mirabilis isolates.

Concentration of the crude root extracts (mg/ml) and zones of inhibitions (mm)

E)Slgte Ethanolic root extract Agueous root extract

200 150 100 50 200 150 100 50
Pa-1 11+0.81 10£0.48 N.I N.I 10£0.1 9+0.62 N.I N.I
Pa-2 21+1.2 18+£2.0 18+0.3 11+0.78 11+0.58 10+0.2 9+1.0 8+0.58
Pa-3 15+0.47 14+0.76 11+0.83 10+1.2 9+1.0 8+0.1 8+0.1 N.1I
Pm-1 16£1.75 15+£2.0 9+1.0 N.I 13+0.57 12+0.9 11+0.45 N.1I
Pm-2 20+0.67 18+0.62 17+0.3 11+1.15 15+2.0 12+0.8 9+0.17 8+0.6
Pm-3 15+1.67 10+0.75 9+1.0 N.I 11+0.58 10+1.2 8+1.2 N.I

The values are means of three measurements of the zones of inhibitions on the triplicate cultures at the same concentration and standard
deviation (means + standard deviation).

Table 3. Antibacterial activities of the crude leave extract of U. chamae on Pseudomonas aeruginosa and Proteus mirabilis
isolates.

Concentration of the crude extracts (mg/ml) and zones of inhibitions (mm)

iTseoslfate Ethanolic leaves extract Aqueous leaves extract

200 150 100 50 200 150 100 50
Pa-1 9+1.0 8+0.2 N.I N.I 8+0.46 8+0.26 N.I N.I
Pa-2 13+0.57 12+1.2 10+0.1 810.6 9+0.56 8+0.5 8+0.68 N.I
Pa-3 10£0.5 9+0.047 9+0.25 8+0.53 10£1.0 10£1.0 7+0.2 N.I
Pm-1 11+0.7 8+0.58 7+1.0 N.I 11+0.2 11+0.2 N.I N.I
Pm-2 13+0.61 12+0.87 11+0.87 10+0.5 8+0.46 9+0.1 8+0.52 N.I
Pm-3 13+0.52 9+0.23 9+1.2 N.I 9+0.73 8+1.15 N.I N.I

The values are means of measurements of the different zones of inhibitions on the triplicate cultures and standard deviation (means +
standard deviation). Pa-1= Pseudomonas aeruginosa -1, Pa-2 = Pseudomonas aeruginosa - 2, Pa-3 =Pseudomonas aeruginosa -3,
Pm-1= Proteus mirabilis -1, Pm-2 = Proteus mirabilis - 2, Pm-3 = Proteus mirabilis -3. N.I. = No zone of inhibition.

still retained the plasmids. This was noted when some of
the test organisms were found with no zone of inhibition
after plasmid curing. Outstandingly was P. aeruginosa -1,
where N.I and smaller Z.I in both the ethanolic and
aqueous forms of the extracts at 50, 100, and 150 mg/ml
concentration were recorded, whereas increased Z.1 were
observed from P. aeruginosa -2, P. aeruginosa -3, P.
mirabilis -1, and P. mirabilis -2 at different extract forms,
that might have possibly lost their plasmids after curing

(Tables 5 and 6).

Furthermore, results obtained from antibiogram on test
isolates after plasmid curing showed that the resistance
patterns of some test isolates were reverted for standard
antibiotics as some became sensitive while some isolates
still harbored the plasmids. P. aeruginosa -1 with smaller
Z.1 was recorded for Cephaloxin and N.I was recorded
against Amoxillin while increased Z.l was observed from
P. aeruginosa -2 in nearly all the antibiotics with the wider
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Table 4. Resistance pattern of Pseudomonas aeruginosa, and Proteus mirabilis species on standard antibiotics (Control).

Antibiotics used and zones of inhibition (mm)

Testisolate Ciprofloxacin Tetracycline Cephaloxin Gentamicin Nitrofuratoin Amoxillin
Pa-1 18+0.76 11+0.58 N.1I. 12+0.48 8+0.58 N.1I
Pa-2 20+0.48 22+1.2 25+0.67 18+0.34 20£1.0 22+1.2
Pa-3 16+1.75 25+1.0 31+0.88 N.I N.1 15+0.48
Pm-1 N.1I 8+0.58 20+0.68 30+0.36 N.I 10+0.58
Pm-2 35+0.54 11+0.47 N.I 12+0.48 N.I 11+0.84
Pm-3 N.I 19+0.63 10+0.5 11+0.47 15+2.0 14+0.47

The values are means of measurements of the different zones of inhibitions on the triplicate cultures and standard deviation (means + standard
deviation). Pa-1= Pseudomonas aeruginosa -1, Pa-2 = Pseudomonas aeruginosa - 2, Pa-3 =Pseudomonas aeruginosa -3, Pm-1= Proteus mirabilis
-1, Pm-2 = Proteus mirabilis - 2, Pm-3 = Proteus mirabilis -3. N.I. = No zone of inhibition.

MK Pa-1 Pa-2

23.13 kbp

9.41 kbp
6.556 kbp

4.36 kbn
2.32 kbp

2.03 kbp

564 bps

Pa-3 Pm-1 Pm-2

Pm-3

Figure 1. Plasmid profile of Pseudomonas aeruginosa and Proteus mirabilis isolates used in the
study. MK - Molecular weight marker (Hind 111 digest), Pa-1= Pseudomonas aeruginosa -1, Pa-2 =
Pseudomonas aeruginosa - 2, Pa-3 =Pseudomonas aeruginosa -3, Pm-1= Proteus mirabilis -1, Pm-2
= Proteus mirabilis - 2, Pm-3 = Proteus mirabilis -3. Molecular weight of plasmids ranged from 564

bps - 23.1 kbp.

Z.1 of 35+1.2 mm recorded from Cephaloxin. The P.
aeruginosa -3 and P. mirabilis -2 still had resistance
against Nitrofuratoin with N.I, P. mirabilis -1 had smaller
Z.l for Ciprofloxacin, Tetracycline, Nitrofuratoin and P.
mirabilis -2 maintained resistance against Nitrofuratoin
with N.I, and P. mirabilis -3 isolates which initially had N.I
were found with smaller Z.I and increased Z.I for
Tetracycline (Table 7).

DISCUSSION

The results obtained from this study showed that the
plants U. chamae possess some active substances as
bioactive constituents. This result confirm reports of
Omajali et al. (2011) and Olumese et al. (2016), who
reported that the plant has several active ingredients.
Moreover, Okokon et al. (2006) reported the antimalarial
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Table 5. Antibacterial activities of the crude root extracts of U. chamae on Pseudomonas aeruginosa and Proteus mirabilis

after plasmid curing.

Concentration of the crude leaves extracts (mg/ml) and zones of inhibitions (mm)

:;:)Slgte Ethanolic root extract Agueous root extract

200 150 100 50 200 150 100 50
Pa-1 12+0.49 10£0.52 N.I N.I 11+0.2 9+0.2 N.I N.I
Pa-2 22+1.5 17+0.21 18+0.3 15+0.1 12+0.31 10+0.6 10+0.5 11+0.1
Pa-3 20+0.9 21+1.25 15+0.75 15+0.2 12+0.31 12+0.4 9+1.0 9+0.5
Pv-1 18+0.55 16+0.16 13+0.31 13+0.5 15£0.75 14+0.2 12+1.0 10+0.6
Pv-2 20+1.16 16+0.21 12+0.56 12+0.6 13+0.52 13+0.8 12+0.3 N.I
Pv-3 15+0.16 14+0.16 12+0.80 13+1.1 10+£1.1 10%0.6 N.I N.I

The values are means of measurements of the different zones of inhibitions on the triplicate cultures and standard deviation (means +
standard deviation). Pa-1= Pseudomonas aeruginosa -1, Pa-2 = Pseudomonas aeruginosa - 2, Pa-3 =Pseudomonas aeruginosa -3,
Pm-1= Proteus mirabilis -1, Pm-2 = Proteus mirabilis - 2, Pm-3 = Proteus mirabilis -3. N.I. = No zone of inhibition.

Table 6. Antibacterial activities of the crude leaves extracts of U. chamae on Pseudomonas aeruginosa and Proteus mirabilis after

plasmid curing.

Concentration of the crude leaves extracts (mg/ml) and zones of inhibitions (mm)

iTs?)Si:ate Ethanolic leaves extract Agueous leaves extract

200 150 100 50 200 150 100 50
Pa-1 11+0.5 11+1.2 N.1 N.I 8+0.02 N.I N.I N.I
Pa-2 15+0.2 13+1.2 12+0.2 11+0.5 11+0..1 8+0.48 9+0.2 N.1
Pa-3 18+1.2 12+0.2 13+0.6 12+0.8 10+0.8 9+0.67 9+1.1 9+0.8
Pm-1 15+0.3 14+0.5 12+0.3 10+0.2 12+1.2 10£0.2 9+1.0 9+0.4
Pm-2 17+0.3 13+0.54 13+0.5 13+0.5 13+0.3 12+0.8 11+0.1 N.I
Pm-3 20£1.2 16+0.7 14+0.9 12+0.6 10+0.45 10+1.1 8+0.2 N.I

The values are means of measurements of the different zones of inhibitions on the triplicate cultures and standard deviation (means + standard
deviation). P.a-1= Pseudomonas aeruginosa -1, P.a-2 = Pseudomonas aeruginosa - 2, P.a-3 =Pseudomonas aeruginosa -3, Pm -1= Proteus
mirabilis -1, Pm -2 = Proteus mirabilis - 2, Pm-3 = Proteus mirabilis -3. N.I. = No zone of inhibition.

Table 7. Resistance pattern of Pseudomonas.aeruginosa and Proteus mirabilis isolates on standard antibiotics (Control).

Antibiotics used and zones of inhibitions (mm)

Test isolate - - - - . ; . -
Ciprofloxacin Tetracycline Cephaloxin Gentamicin Nitrofuratoin Amoxillin
Pa-1 19+0.6 11+1.2 9 +0.53 12+0.48 8+0.58 N.I
Pa-2 28+0.4 22+1.2 35+1.2 21+0.52 20+1.0 24+0.21
Pa-3 17+0.52 28+0. 32+0.56 11+0 21 N.I 16+0.38
Pm-1 8+0.12 8+0.6 22+0.3 32+0.21 8+0-6 10+0.41
Pm-2 36+0.14 13+0.3 10+0.5 12+0.48 N.I 11+0.6
Pm-3 12+0.56 21+0.52 10+0.68 11+0.47 15+1.2 13 +0.41

Pa-1= Pseudomonas aeruginosa -1, Pa-2 = Pseudomonas aeruginosa - 2, Pa-3 =Pseudomonas aeruginosa -3, Pm-1= Proteus mirabilis -1, Pm-2
= Proteus mirabilis - 2, Pm-3 = Proteus mirabilis -3. N.I. = No zone of inhibition.

activities of U. chamae while Omale et al. (2013) reported
that the plants bioactive constituents have ability to
neutralize snake venom in rats. Some researchers have
discovered that antibacterial properties are usually
associated with these bioactive constituents (Ameh,

2010; Udoh et al., 2017). These substances have their
different functions and are known to work using different
mechanisms. For instance, alkaloids present in plant are
known to function as anesthetic, spasmolytic and anti-
cholinergic agent (Iroabuchi, 2008). According to Batisa



et al. (2004) and Burile et al. (2009), alkaloids have
clinical importance and possess anticancer, antibacterial
and anti-asthmatic activities. Tannins are known to inhibit
the synthesis of cell proteins of bacteria by forming
complexes that are irreversible with proline rich protein in
bacteria. Tannins was reported to be responsible for the
haemostatic activity where they arrest bleeding from
damaged or injured vessels by precipitating protein to
form vascular plugs (Okwu and Iroabuchi, 2004).
Flavoniods which is also found in U. chamae in a very
high concentration especially in ethanolic extracts is
reported to function well in some biological aspects such
as the protection against allergy, platelet aggregation,
microbes invasion, ulcer, hepatoxin, viruses and tumors
(Batisa et al., 2004; Burile et al., 2009). Nascimento et al.
(2000) reported that flavonoid works well in human
system in that it reduces the risk of estrogen-induced
cancer by interfering with the enzymes that produce
estrogen. Moreover, some researchers observed and
reported that flavonoids are also found to form complexes
with the extracellular soluble proteins leading to
disruption of microbial cell membranes (Tsuchiya et al.,
1996), while cardiac glycosides is useful in heart pumping
(Godfraind, 1984; Ekong and Udoh, 2015b). The
secondary metabolites or bioactive components present
in this medicinal plant could be responsible for the
therapeutic activity attributed to U. chamae (Monon et al.,
2015). These natural substances are widely distributed in
U. chamae and contribute greatly to their beneficial
health effects. No wonder their natural antioxidant and
antibacterial roles have attracted more interest in the
plant’ use in the prevention and treatment of inflammatory
problem, cancer, and cardiovascular diseases (Véarban et
al., 2009; Monon et al., 2015).

The results obtained in this study showed that the
ethanolic and water extracts of U. chamae have some
inhibitory effects on some wound isolated strains of P.
aeruginosa and P. mirabilis as they inhibited the growth
of some test isolates at varied concentrations. This
indicates that the plant possess some active substances
that can inhibit the growth of these microorganisms.
These results support the traditional use by herbalists in
the treatment of various ailments such as urinary tract
infection, treatment of wounds just to mention but a few.
It was also observed in the study that much of the active
substances were found in the ethanolic extracts than the
aqueous form and the lower inhibitory effects of the
aqueous extracts could be that probably this ethanolic
solvent extracted its active constituents more than the
aqueous form and water was not potent enough to
extract much of the bioactive substances from U. chamae
leaves and roots. Thus, the results indicated that ethanol
is a better extraction solvent for extraction of U. chamae
plant active principles than the aqueous. This
corroborates the reports of Obi and Onuoha (2000), and
Ogueke et al. (2006). Other researchers like Ogbulie et
al. (2007), Udoh et al. (2011), and Monon et al. (2015)
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also reported that ethanol is a better extraction solvent for
most plants bioactive substances of medicinal
importance. No wonder as observed in some areas in
Nigeria, some trado-medical practitioners always employ
or recommend the use of ethanol (local gin) for the
maceration and extraction of plants for native treatments,
with exception on where the patients request otherwise.

Moreover, the effectiveness of the antimicrobial
potency was observed to be more active in the ethanolic
root extracts than ethanolic leaves extracts of U. chamae
This was evident when P. aeruginosa -2 and strain of P.
mirabilis -2 had wider zones of inhibitions when they were
subjected to ethanolic root extracts than to aqueous root
extracts, thus showing that the pathogens were highly
susceptible to the ethanolic root extracts than the other
form. The results indicated that in general, the ethanolic
root extracts had greater inhibitory effects on the isolates
than the leaves extract forms. This agrees with Monon et
al. (2015), who reported that the root extract of U.
chamae has high antibacterial efficacy.

The present study also showed that some wound
isolated strains of P. aeruginosa and P. mirabilis species
used in the study were resistant to both the crude
extracts of U. chamae and standard antibiotics but this
does not portray that these antimicrobials have no
antibacterial potency but rather, these strains of P.
aeruginosa and P. mirabilis were able to acquire
resistance genes that are commonly found on plasmids.
In the study, the strains of P. aeruginosa and P. mirabilis
species harbored resistant plasmids. Akinnibosun and
Adeola (2015) also reported from their works some P.
aeruginosa and P. mirabilis that acquired plasmids and
formed resistance to multiple antibiotics used in their
study.

The plasmids isolated from the test organisms varied
widely with regard to size and molecular weight. Some
isolates harbored low molecular weights, while some
were high, and were even seen with multiple plasmids
bands. The molecular weight of the plasmid varies
depending on the size of the plasmids. Reports by Yah et
al. (2007) in their work reported that the sizes of the
plasmids from Proteus species varied. Norma et al.
(2004) reported that most organisms acquire their
antibiotic resistance genes through transposons,
chromosomes or from other plasmids, and that it is
necessary to elaborate and enhance ways of controlling
these phenomena. Many other researchers such as Ruth
et al. (2011), Mordi and Momoh (2009), and Ismaeil and
Kadhim (2017), in their work reported that Proteus
species developed a wide range of resistance to several
antibiotics. Asad, and Amna (2004) likewise reported
from their work plasmid-mediated multiple antibiotic
resistance in Proteus isolates from their work. Enabulele
et al. (2006), Yah et al. (2007) and Auwaerter (2008)
reported that Proteus species vary in their susceptibility
pattern due to transfer of plasmid resistant genes among
the gram negative organisms. Murry et al. (1998), Mukhtar
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and Tukur (2000) and Taura et al. (2014) likewise
observed and ascertained that P. aeruginosa is inherently
resistant to many antibiotics and can have the possibility
of mutating to even more resistant strain during
treatment. Moreover, according to Piddock (2006), these
genes conferring antibiotic resistance are commonly
found on elements known as integrons and transposons,
which facilitate movement between different replicons
such as between the bacterial chromosome and a
plasmid. Moreover, Nikaido (2009) reported that R-
plasmids found in bacteria often contain several
resistance genes and these genes are steadily
maintained in the host strains of bacteria in a stable
manner and are transferred efficiently to other
neighboring drug-susceptible bacterial cells which later
become resistant to multiple antimicrobial agents.
Remarkably, many such genes are often present on a
single R- plasmid, so that multidrug resistance can be
transferred to a susceptible bacterium in a single
conjugation event. Hence, it is wise that treatment of
infections caused by these isolates should be guided by
adequate laboratory sensitivity test result.

It was further observed in this study that after plasmid
curing, some isolates were susceptible to the crude
extract and the routine antibiotics with increased zones of
inhibition. This corroborates with report by Akinnibosun
and Adeola (2015), who in their work recorded increased
zones of inhibition after plasmid curing of the test
isolates. However, in the study, some test isolates were
still resistant to both crude extracts of U. chamae and
standard antibiotics. This probably may be that some of
them harbored resistant genes that could not be
eliminated by acridine orange and possibly, the
resistance observed in this work could be both plasmid
and chromosomal mediated. This agrees with Bush et al.
(1995), who stated that, the production of plasmid or
chromosomal encoded B-lactamase enzyme is the most
common mechanism of resistance in Gram-negative
bacteria causing clinical significant infections. Piddocks
(2006) affirmed that genes encoding efflux pumps
resistance can be found on the chromosome and these
genes can chromosomally encode multidrug resistance
(MDR) efflux pumps. The reason why the intrinsic
mechanism for multidrug resistance could be
chromosomal is that it probably may be hard to remove
by acridine orange as observed in this work.

Conclusion

The fact that crude extracts of both ethanolic and
aqueous forms of U. chamae showed some antimicrobial
activities against most of the test organisms is a major
breakthrough in appreciating the medicinal potential of
this plant especially in the management of wound
infection. U. chamae could be exploited for the isolation
of active principles for drug formulation with proper dose
given for treatments of various infectious diseases caused

by these test isolates. However, the resistance and
plasmid profiles of these wound isolated strains of P.
aeruginosa and P. mirabilis used in the study for both the
crude extracts of U. chamae and standard antibiotics is of
a great concern as the isolates exhibited multidrug
resistance patterns that are mediated by both plasmids
and chromosomes. Therefore, assessment and caution
should be given during prescription and administration of
any antimicrobial agents for proper and effective
treatment of cuts, wounds and other ailments caused by
these organisms.
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