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ANTIBACTERIAL ACTIVITY OF URENA LOBATA AGAINST UROPATHOGENS
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ABSTRACT
Urinary tract infections (UTI) are one of the most common form of bacterial infections but the treatment becomes cumbersome as the etiological bacteria
are developing resistance against antibiotics. This present study evaluated the efficacy of antimicrobial activity of Urena lobata against uropathogens. Six
urine samples from UTI patients were collected from Pathological Laboratory, G.B. Vaghani Multispecialty Hospital, Surat. Bacteria were isolated from
these samples using Nutrient agar, Mac Conkey agar plate, Blood agar, Mannitol salt agar, Eosin Methylene Blue agar and King’s agar. The bacterial isolates
were identified using cultural characteristics, microscopic features and biochemical characteristics. Leaf extract of Urena lobata was prepared using Soxhlet
Extraction Method whereby methanol and distilled water were the extractants used. Herbal extract disc was prepared at concentrations of 50,75, and100
mg/ml and tested against all the isolates. DMSO and antibiotics (Nitrofurantion, Amikacin, Levofloxacin, Norofloxacin, Ofloxacin and Cephalosporins)
were used as negative and positive controls respectively.Staphylococcus aureus, Escherichia coli, Bacillus cereus, Streptococcus pneumoniae, Klebsiella
spp. and Brevibacillus panacihumi were isolated from the urine samples. All concentrations of aqueous and methanolic extracts of U. lobata leaf displayed
highest zone of inhibition against B. cereus. No inhibitory effect was observed against the growth of Klebsiella except at the highest concentrations. Further
study is encouraged on the in-vivo study of efficacy of U. lobata on etiological agent of UTI.

INTRODUCTION
Urinary tract infections (UTI) are the most common form of bacterial
infection affecting people throughout their life [1,2]. It is one of
the common reasons for adults to seek medical help and one of
the most frequently occurring nosocomial infections [3]. The
treatment of UTI has become more complicated because of the
appearance of pathogens with increasing resistance to
antimicrobial agents [4]. Such antibiotic resistant organisms are
difficult to eliminate during the course of an infection and are
lethal to the human population. In addition, antibiotics in these
cases are sometimes associated with adverse effects on the host,
which include hypersensitivity, depletion of beneficial gut and
mucosal microorganisms, immunosuppressant and allergic
reactions [5]. Therefore, there is a need to develop alternative
antimicrobial drugs for the treatment of infectious diseases in
general and of UTI in particular.

During the last decade, the use of traditional medicine has
expanded globally and is gaining popularity as an alternative
medicine. It has continued to be used not only for primary health
care of the poor in developing countries, but also in countries
where conventional medicine is predominant in the national health
care system [6]. According to the World Health Organization
(WHO), herbal medicines serve the health need of about 80% of
the world’s population, especially for millions of people in the
vast rural areas of developing countries. Hence, pharmacognostic
investigation of plants is carried out to find novel drugs or
templates for the development of new therapeutic agents. Till
now, only 5-10 of more than 250,000 species of higher plants have

been chemically investigated [7]. There is an increasing need for
the documentation and development of alternative anti-pathogenic
drugs. Accordingly, the antimicrobial properties of certain Indian
medicinal plants were reported based on folklore  information [8-
12] and  a few attempts were made to study inhibitory activity
against certain  pathogenic bacteria and fungi [13-15]. Considering
the frequent emergence of antibiotic resistant strains and the
immense potential of traditional medicines of plant origin, this
work has been designed to study the efficacy of wild medicinal
plant (Urena lobata) against antibiotic resistant bacterial strains
isolated from urinary tract infections. The significance of the
present study lies in evaluating the efficiency of U. lobata  against
multiple antibiotic resistant bacterial strains causing nosocomial
UTI with significant inhibitory activity.

RESULTS AND DISCUSSION

Isolation of Bacteria from Human Urinary Tract
Infection
Six (6) isolates were identified from all the samples. They were
identified as follows: Staphylococcus aureus, Escherichia coli,
Bacillus cereus, Streptococcus pneumoniae, Klebsiella spp. and
Brevibacillus panacihumi. This result  partly agrees with the
findings of Flores-Mireles, 2015[16] who identified E. coli,
Klebsiella pneumoniae, Proteus mirabilis, Enterococcus faecalis
and Staphylococcus saprophyticus as the etiological agents of
UTIs. The most predominant pathogen in uncomplicated UTIs in
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women which associated with more than 80% of cases is E.coli
while Klebsiella sp., Proteus sp. and Enterobacter sp. are also
associated but with mild effect [17]. Several researchers reported
that bacteria that usually instigate UTIs are gram negative residing
in the intestine [18].  E.coli etiologically covers 75-95% and the
remaining 5-25% are being caused by Klebsiella sp., Proteus sp.
and Enterobacter sp. [19,20].

Antimicrobial Activity of leaf extracts of Urena lobata
The results revealed that all the three concentrations of both
aqueous and methanolic extracts of U. lobata leaf were efficacious
against Bacillus cereus with highest zone of inhibitions but no
inhibitory effects against Klebsiella spp. except the highest
concentration (Tables 1 and 2). Nitrofurantion, Amikacin and
Levofloxacin antibiotics are very effective against the growth of
all the uropathogenic bacteria (Table 3). All parts of U. lobata are

widely used in herbal medicine as wound healing, antioxidant,
antidiabetic, antidiarrheal, antihyperglycemic and antimicrobial
agents [21,22].   This work revealed that both aqueous and
methanolic extracts of U. lobata leaves possessed antimicrobial
properties against bacteria of UTI origin at a varying degree.  This
corroborated the result of Rahmatullah et al., 2009 [23]   that the
leaf and flower of U. lobata are taken orally to cure urinary tract
disorder. The aqueous extract of this plant contains flavonoid
glycosides (rutin and kaempferol) as useful chemical components
with antibacterial activities [24]. Also, both rutin and kaempferol
could synergistically augment the performance of other
antimicrobial agents [25,26].  Combined therapy of U. lobata
extract and cefazolin had been reported with an improved effect
[27]. The antimicrobial potential of the methanolic extract of U.
lobata leaves against E.coli, S. aureus and Klebsiella spp. is
substantiated by the work of Fagbohun et al.,2012[28].

Table 1:  Diameter of zone of inhibition (mm) shown by methanolic extract of Urena lobata leaves against bacterial isolates from UTI

Methanol 50mg/ml 75mg/ml 100mg/ml
(Control)

Staphylococcus aureus - 23.00 24.00 24.00

Escherichia coli - 18.00 15.00 15.00

Bacillus cereus - 30.00 31.00 31.00

Streptococcus pneumoniae - - 10.00 10.00

Klebsiella spp - - - 10.00

Brevibacillus panacihumi - 21.00 20.00 23.00

Table 2: Diameter of zone of inhibition (mm) shown by aqueous extract of Urena lobata leaves against bacterial isolates from UTI

Distilled water 50mg/ml 75mg/ml 100mg/ml
(Control)

Staphylococcus aureus - 20.00 20.00 22.00

Escherichia coli - 10.00 11.00 11.00

Bacillus cereus - 23.00 21.00 24.00

Streptococcus pneumoniae - 14.00 17.00 19.00

Klebsiella spp - - - 11.00

Bacillus cereus - 21.00 20.00 23.00

Table 3:  Diameter of zone of inhibition (mm) shown by antibiotics against bacterial isolates from UTI

Bacterial isolates Nitrofurantion Amikacin Levofloxacin Norofloxacin Ofloxacin Cephalothin
(300 mcg) (30 mcg) (5 mcg) (10 mcg) (5 mcg) (30 mcg)

Staphylococcus aureus 24.00 18.00 10.00 10.00 15.00 -

Escherichia coli 20.00 25.00 21.50 29.00 11.50 14.50

Bacillus cereus 22.00 23.00 27.00 25.00 28.00 23.00

Streptococcus pneumoniae 22.00 24.00 10.00 - 14.00 16.00

Klebsiella spp. 22.00 20.00 10.00 - - -

Brevibacillus panacihumi 24.00 22.00 36.00 32.00 35.00 22.00
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CONCLUSION
The results of this work revealed that the leaves of Urena lobata
showed better efficacy in  controlling bacterial isolates from Urinary
Tract Infection at a varying degree. This showed the usefulness
of the plant in traditional medicine especially against UTIs. The
study of herbal medicine for antimicrobial is an interesting research
direction that provides a new way to solve the problem of bacterial
drug resistance. Further work is encouraged on isolation,
purification and characterization of active chemical components
of the U. lobata leaf extract and its application in controlling UTI
infection as a part of drug discovery.

MATERIALS AND METHODS

Isolation of Uropathogenic Bacteria
Six urine samples from UTI patients were collected from
Pathological Laboratory, G.B. Vaghani Multispecialty Hosptial,
Surat. For the isolation of UTI, loopful of urine sample was streaked
onto Nutrient agar, Mac Conkey agar, Blood agar, Mannitol salt
agar, Eosin Methylene Blue agar and King’s agar medium and
incubated 37ÚC for 24 hrs. Pure cultures were obtained after series
of sub-culturing. Colonies were identified using both morphological
characteristics and biochemical tests.

Collection of Medicinal Plant
The leaves of Urena lobata were collected from Bardoli metropolis,
Gujarat. The leaves were washed in running tap water to remove
the adhering soilparticles, sterilized with 0.1% Mercuric Chloride
for 1 Min and washed again with distilled water.

Preparation of Plant Extracts
Leaves of Urena lobata were air-dried at room temperature for 14
days. The dried leaves were pulverised mechanically into powder
using mortar and pestle. Extraction was carried out using Soxhlet
Extraction Method whereby methanol and distilled water were the
extractants used [29].

After concentrating the extract at 50oC for 6 hrs, it was stored at 4
oC until further use. For preparing disc, 1 ml of concentrated extract
was incorporated into the pre-weighed watch glass and
evaporated by heating at 50-60 oC for 1 hr and weighed again.
Thus, the weight of the bioactive component in 1 ml was calculated
and hence different concentrations was loaded onto sterile disc
at concentrations of 50,75, and100 mg/ml [30,31].

 Determination of Antimicrobial Activity:
Mueller Hinton Agar (Hi media) plates were prepared and seeded
with 16 h broth cultures of bacterial isolates from UTI Before
making the Lawn culture with the inoculum, the turbidity was
adjusted to 0.5 % of McFarland solution. Seeded inoculum was
treated with different concentrations of herbal extract disc and
antibiotics (Nitrofurantion, Amikacin, Levofloxacin, Norofloxacin,
Ofloxacin and Cephalosporins). Discs were also treated with
DMSO and plated against isolates as control. The plates were
incubated at 37 oC for 24 hrs.The experiment was repeated twice
and the average of the zone of inhibition was recorded.
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