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ABSTRACT

Objective: To evaluate the potential antioxidant, anti-inflammatory and antibacterial activities of aqueous and methanolic extracts of leaves of
Leucas aspera (Thumbae).

Methods: Phytochemical screening of the leaves of L. aspera was followed by analysis of antioxidant activity by means of DPPH (2, 2-diphenyl-1-
picrylhydrazyl) radical scavenging activity. In vitro anti-inflammatory activity was evaluated using lipoxygenase inhibition, albumin denaturation
assay, membrane stabilization assay and proteinase inhibitory activity at different concentrations. Aspirin was used as a standard drug for the study
of anti-inflammatory activity. Linear regression analysis was used to calculate half maximal inhibitory concentration, IC50 value. The zone of
inhibition was performed against common pathogens to determine the antimicrobial activity at different concentrations of plant extracts (60%,
70%, 80%).

Results: The phytochemical analysis revealed the presence of carbohydrates, amino acid, alkaloids, tannins, flavonoids, glycosides, xanthoproteins,
and phenols. The total phenolic and flavonoid content was found to be 2.25+0.04 mg GAE/g (gallic acid equivalents) and 1.2+0.05 mg QE/g
(Quercetin equivalents) of fresh weight tissue respectively. The IC50 values for hydrogen peroxide scavenging activity were found to be 244.6
pg/ml. The extract inhibited the lipoxygenase enzyme activity with an IC50 value of 356.3 pg/ml. Maximum inhibition of heat-induced protein
denaturation of 69% was observed at 400 pg/ml, IC50 249.6 pug/ml. Proteinase activity was also significantly inhibited (IC50 = 421.6 pg/ml).
Membrane stabilization assay attributed minor protection by the leaf extract with an IC50 of 206.7. It was observed that E. coli were inhibited at all
concentrations, followed by Klebsiella and Pseudomonas.

Conclusion: Results indicate that L. aspera possess anti-inflammatory properties due to the strong occurrence of polyphenolic compounds such as
alkaloids, flavonoids, tannins and steroids that serve as free radical inhibitors or scavenger. Compounds of the plant L. aspera may hence be used as

lead compounds for designing potent anti-inflammatory drug which can be used for treatment of various diseases.

Keywords: Albumin denaturation, Anti-inflammatory, Antimicrobial, Hemolysis, lipooxygenase, Phytochemicals, Leucas aspera

© 2016 The Authors. Published by Innovare Academic Sciences Pvt Ltd. This is an open access article under the CC BY license (http://creativecommons. org/licenses/by/4. 0/)

DOL: http://dx.doi.org/10.22159/ijpps.2016v8i11.13711

INTRODUCTION

The rich biodiversity of Indian subcontinent contributes to the
wealth of medicinal plants, which are very much used in traditional
medical treatments [1]. India is one of the 12 mega biodiversity
centers with over 18,000 plant species. Over 2,500 species are
formally recognized as having true medicinal value. About 7500
plants have been used in local health traditions in rural and tribal
villages of India. Out of these, the medicinal efficacy of 4000 plants is
either little known or unknown to the mainstream population [1].
About 1500 plants with medicinal uses are mentioned in ancient
texts such as Ayurveda, Siddha, Unani and Tibetan medicine. In
recent years, the growing demand for herbal products has led to a
quantum jump in volume of plant materials traded within and across
various countries in the world.

The plants of genus Leucas have been used by the tribals in various
parts of Asia, Africa, and India. Hot water extract of L. aspera is used
orally as a stimulant, laxative, and diuretic [2], for the treatment of a
headache, asthma, and bronchitis [3]. Hot water extract of the entire
plant is also used to treat inflammation, dyspepsia, and jaundice [4].
Entire plant extract is used orally to treat scabies, psoriasis, and
snake bite [5]. The plant L. aspera is externally used as an insect
repellent [6]. L. aspera are externally used to fumigate dwellings [5].
A handful of flowers roasted in ghee are given orally (5-10 g once a
day) for the treatment of a cough and colds. The flowers are crushed,
and aroma is inhaled in the opposite nostril for the relief of a
migraine. The juice of leaves is used aurally for ear pain [7] and for
pus discharge from ear. The paste of leaves ground with chalk is
applied to tooth cavity (periodontal) to prevent decay. The decoction
of leaves is used nasally as an antivenin. Infusion of leaves is used

externally to treat scabies [8]. Leaf paste mixed with turmeric is
used to heal wounds and boils [9]. The decoction of roots, stem, and
inflorescence of L. aspera are used orally for high fevers [10], for
influenza [11] and against the filarial parasite [5].

Current research on natural molecules and products primarily
focuses on plants since they can be sourced more easily and selected
on the basis of their ethnomedicinal use [12]. Primary bioassays are
generally designed for rapid screening of large numbers of products
or extracts. They are simple, easy to implement and produce results
quickly and preferably at low cost. With this under consideration, L.
aspera was chosen for in vitro studies. It is widely used India as
foods and also for the nutritional requirement. Mukherjee et al,, [13]
reported that the ethanol extract of aerial part of Leucas significantly
reduced the incidence and severity of diarrhoea in the castor oil-
induced diarrhoea in rats. Antidiabetic activity has established that
the methanol extracts of the whole plant of Leucas possess a dose-
related strong hypoglycemic activity and have a similar potency to
that of glibenclamide at an oral dose of 400 mg/kg [14]. The cold
methanolic extract of the whole plant of Leucas aspera was found to
exhibit significant hepatoprotection in CCls induced liver damage
[15]. Various studies using the brine shrimp lethality assay showed
that the hydroalcoholic extract of L. aspera whole plant exhibited
cytotoxicity [16]. L. aspera leaf extract exhibited significant larvicidal
activity against first, second, third and fourth instar larvae of Culex
quinquefasciatus [17].

The development of bacterial resistance to presently available
antibiotics has necessitated the need to search for new antibacterial
agents. Multiple drug resistance in human pathogenic micro-
organisms has been developed due to indiscriminate use of


http://ispub.com/IJPHARM/7/1/8591�
http://ispub.com/IJPHARM/7/1/8591�
http://creativecommons.org/licenses/by/4.0/�
http://dx.doi.org/10.22159/ijpps.2016v8i11.13711�

Myrene et al.

commercial antimicrobial drugs commonly used in the treatment of
infectious diseases [18]. The development of antibiotic resistance is
multifactorial, including the specific nature of the relationship of
bacteria to antibiotics, the usage of an antibacterial agent, host
characteristics and environmental factors. This situation has forced
scientists to search for new antimicrobial substances from various
sources as novel antimicrobial chemotherapeutic agents, but the
cost production of synthetic drugs is high and they produce adverse
effects compared to plant-derived drugs [19]. The aqueous extract of
the leaves of Leucas was found to be inactive against fungal strains-
Aspergillus flavus [20], Trichophyton rubrum, Aspergillus niger [21].
Significant antimicrobial activity was also reported for the alkaloidal
fraction and the total methanol extract the Leucas flowers [15].
Conflicting antimicrobial activities of Leucas leaves by a number of
researchers may be due to variation in the constituents and/or
compositions of the different extracts.

This study aimed to screen the plant for its phytochemical
constituents in aqueous and methanolic extracts. It evaluates the
antioxidant potential and anti-inflammatory nature of the leaf
extract in comparison with the commercial standard antioxidant,
ascorbic acid. The study also investigated the antibacterial activity of
the extract using the reference antibiotic ciprofloxacin.

MATERIALS AND METHODS
Preparation of plant extract

The plant samples were obtained from University of Agricultural
Sciences, GKVK campus, Bengaluru, India. The plant extracts were
prepared using aqueous methanol and water. Fresh leaves were
washed thoroughly in distilled water 3-4 times and air dried. 500 mg
of leaf sample was homogenized in 10 ml of the selected solvent
using mortar and pestle. The crude extracts were then centrifuged at
8000 rpm for 10 min; the supernatant was collected and stored in
cold condition.

Chemicals, reagents and solvents

All chemicals used were of analytical grade and include: methanol
(Sigma-Aldrich, Germany), Quercetin (Sigma-Aldrich, Germany),
Bovine serum albumin, distilled water, chloroform, Folin-Ciocalteu
reagent, hydrogen peroxide, sodium hydroxide (NaOH), potassium
ferricyanide (K3[Fe(CN)6]), trichloroacetic acid (C(C13)COOH; TCA),
ferric chloride (FeCls), ascorbic acid, o,a-diphenyl-B-dipicryl-
hydrazyl (DPPH) radical, buffer tablets.

Equipment/Instruments

The equipment/instruments used include: electrical weighing balance
(Shimadzu, AUW-D Series), analytical weighing balance, digital pH
meter, centrifuge tubes, incubator, centrifuge (Remi, India), test tube
racks, UV-Visible spectrophotometer (Systronics, p Controller Based
UV-VIS Type: 117), soxhlet apparatus, and rotary evaporator (B. Bran
Scientific and Instruments Co., England).

Phytochemical screening

Phytochemical examinations were carried out for all the extracts as
per the standard methods [22-24].

Total phenolic content

Total phenolic contents were estimated according to the
spectrophotometric method [25]. A methanolic solution of the
extract in the concentration of 1 mg/ml was taken for estimation.
The reaction mixture was prepared by mixing 0.5 ml of a methanolic
solution of extract, 2.5 ml of 10% Folin-Ciocalteu’s reagent and 2.5
ml 7.5% NaHCOs. Blank was concomitantly prepared, containing 0.5
ml methanol, 2.5 ml 10% Folin-Ciocalteu’s reagent dissolved in
water and 2.5 ml of 7.5% of NaHCOs. The samples were thereafter
incubated in a thermostat at 45 °C for 45 min. The absorbance was
determined using spectrophotometer at Amax = 765 nm. The samples
were prepared in triplicate for each analysis and the mean value of
absorbance was obtained. The above procedure was repeated for the
standard solution of gallic acid, and the calibration line was
construed. Based on the measured absorbance, the concentration of
phenolics was read (mg/ml) from the calibration line; the content of
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phenolics in extracts was expressed in terms of gallic acid equivalent
(mg of GAE/g of tissue).

Total flavonoid content

The aluminum chloride colorimetric method was used for
determination of total flavonoids [26]. The plant extract in methanol
was mixed with 1.5 ml of methanol, 0.1 ml of 10% aluminum chloride,
0.1 ml of 1 M potassium acetate and 2.8 ml of distilled water. It was
incubated at room temperature for 30 min. The absorbance of the
reaction mixture was measured at 415 nm in triplicate. Sample blank
was prepared in a similar way by replacing aluminum chloride with
distilled water. The calibration curve was prepared by preparing
quercetin solutions at concentrations 6.25, 12.5, 25, 50, 80 and 100
pg/ml. 10 to 100 pg/ml in methanol. The flavonoid content in extracts
was expressed in terms of quercetin equivalent (mg of QE/g of tissue).

Evaluation of antioxidant activity
DPPH radical scavenging activity

The procedure of Braca [27] was used for determination of DPPH
scavenging capacity of various fractions. A stock solution of ascorbic
acid (1000 pg/ml) was diluted ranging from 10-100 pg/ml. 0.1 ml
solution from different dilutions was pipetted out in respective
tubes. The volume in each tube was made up to 3 ml with DPPH (20
pg/ml). The test tubes were incubated for 10 min at room
temperature. The contents of each tube were mixed well and the
absorbance was measured at 517 nm against a blank. A control (3.1
ml DPPH) was prepared. The percentage inhibition of DPPH by the
samples was calculated as follows:
(OD of control - OD of sample)

Scavenging effect (%) = OD of control x 100

Hydrogen peroxide scavenging activity

Scavenging of hydrogen peroxide was assayed according to the
method of Ruch [28]. Plant extract at 30 pg/ml concentration in 3.4
ml phosphate buffer was added to 0.6 ml of 45 mmol H202 solution
absorbance of the reaction mixture was recorded at 230 nm. A blank
solution contained the sodium phosphate buffer without H:0-.
Ascorbic acid was used as a standard. The concentration of H20>
(mM) in the assay medium was determined using a standard curve
(y = 0.123x+2.2; R? = 0.9583). H:0:2 scavenging ability was
calculated as IC50. The scavenging effect was calculated as follows:
(OD of control - OD of sample)

Scavenging effect (%) = 0D of control x 100

Evaluation of in vitro anti-inflammatory activity
Lipoxygenase inhibition

Soybean lipoxygenase activity was assayed by the procedure of
Axelrod [29]. Briefly, the reaction was carried out in a final volume
of 3 ml containing 2.9 ml of 0.1M borate buffer pH 9.0 and 50 pl of 10
mmol Linoleic acid. The reaction was started by the addition of 50 pl
of the soybean enzyme extract. The enzyme activity was measured
by following the formation of the product, 12-HETE at 234 nm for up
to 1 min. The enzyme inhibition was determined by preincubating
the enzyme with the plant extract or standard phytochemicals prior
to determining its 12-LOX activity. The results are expressed as
percent inhibition of the 12-LOX activity.

Inhibition of heat-induced protein denaturation

The anti-inflammatory activity was studied by using inhibition of
albumin denaturation technique [30, 31] followed with minor
modifications. The reaction mixture was consisting of test extracts and
1% aqueous solution of bovine albumin fraction, pH of the reaction
mixture was adjusted using a small amount of 1IN HCl. The sample
extracts were incubated at 37 °C for 20 min and then heated to 51 ° C
for 20 min, after cooling the samples the turbidity was measured at
660 nm. The experiment was performed in triplicate. The Percentage
inhibition of protein denaturation was calculated as follows:
(OD of control - OD of sample)

Percentage inibition (%) = 0D of control x 100
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Proteinase Inhibitory Action: The test was performed according to
the modified method [32]. The reaction mixture (2 ml) was
containing 0.06 mg trypsin, 1 ml 20 mmol Tris-HCI buffer (pH 7.4)
and 1 ml test sample of different concentrations (100-500 pg/ml).
The mixture was incubated at 37 °C for 5 min and then 1 ml of 0.8%
(w/v) casein was added. The mixture was incubated for an
additional 20 min. 2 ml of 70% perchloric acid was added to arrest
the reaction. Cloudy suspension was centrifuged, and the
absorbance of the supernatant was read at 210 nm against buffer as
blank. The experiment was performed in triplicate. The percentage
inhibition of proteinase inhibitory activity was calculated.
(OD of control - OD of sample)

Percentage inibition (%) = 0D of control x 100

hRBC (human red blood cell) membrane stabilization activity

The test was performed according to the method of Azeem [33].
Different concentration of extract (100-500 pg/ml), reference
sample, and control were separately mixed with 1 ml of phosphate
buffer, 2 ml of hyposaline and 0.5 ml of hRBC suspension. Diclofenac
sodium (100 pg/ml) was used as a standard drug. All the assay
mixtures were incubated at 37 °C for 30 min and centrifuged at 3000
rpm. The supernatant liquid was decanted, and the hemoglobin
content was estimated by a spectrophotometer at 560 nm. The
percentage hemolysis was estimated by assuming the hemolysis
produced in control as 100%.

(OD of control - OD of sample)

Percentage inibition (%) = 0D of control x 100

Screening of antimicrobial activity

The antibacterial activity was carried out by employing 48 h cultures
of Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa
and Klebsiella pneumoniae. The activity of aqueous and methanolic
extracts of different concentrations 60, 70, 80 % of L. aspera was
tested separately using Agar well diffusion method. The medium was
sterilized by autoclaving at 120 °C (15 lb/in?). About 30 ml of the
Agar medium was poured in respective sterile Petri plates and were
left at room temperature for solidification. 1 ml of the respective test
cultures were swabbed on the top of the solidified media and
allowed to dry for 10 min. A well of 6 mm diameter was made using
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a sterile cork borer. The standard drug and extracts were placed in
the well. Antibacterial assay plates were for overnight incubation.
Ciprofloxacin (50 pg/disc) was used as a positive control for
antibacterial activity. After 24 h of incubation at 37 °C, Zone of
Inhibition (ZOI) was observed and diameter measured.

Statistical analysis

Data of in vitro assays recorded were analyzed using Microsoft Excel
to determine IC50. One-way analysis of variance (ANOVA) was
conducted and P value less than 0.05 was considered as significantly
different.

RESULTS AND DISCUSSION
Preliminary phytochemical screening

Secondary metabolites contribute significantly towards the
biological activities of medicinal plants such as hypoglycemic,
antidiabetic, antioxidant, antimicrobial, anti-inflammatory,
anticarcinogenic, antimalarial, anticholinergic, antileprosy activities,
etc. [34]. The qualitative analysis of extracts of L. aspera was carried
out and extracts showed the presence of various chemical
constituents such as alkaloids, carbohydrates, saponins, glycosides,
steroids, flavonoids, phenolics and tannins (table 1).

Our results indicate the presence of phytochemicals in the order of
methanolic>aqueous extract (table 1). This shows a high level of its
possible medicinal value. Our results are similar to those reported in
Tinospora cordifolia [35]. The presence of tannins in L. aspera has
been attributed to the plant's ability to hasten the healing of wounds
and inflamed mucous membranes. Flavonoids are free radical
scavengers that prevent oxidative cell damage, possess strong
anticancer activity and diabetes-induced oxidative stress [36].
Saponins, seen only in the methanolic extract possess the unique
property of precipitating and coagulating red blood cells [37]. Steroids
are known to regulate the immune response as well as reduce
cholesterol [38]. The relatively higher amounts of alkaloids seen in
methanolic extract have been implicated for its diuretic role and in the
reduction of appetite [39]. Thus preliminary phytochemical screening
has shown the presence of antioxidant components and other
bioactive compounds which might be responsible for the use of the
plant in ameliorating inflammatory ailments [40].

Table 1: Phytochemical investigation of L. aspera leaves (n=3)

S. No. Phytochemical test Reagents used (test performed) Results
Aqueous extract Methanolic extract
1 Alkaloid test Mayer’s test + ++
Wagner's test + ++
Dragendoroff’s test + ++
2 Carbohydrate test Molish’s test + +
Benedict’s test + +
Fehling’s test + +
3 Saponin test Foam test - +
4 Glycosides test Borntrager’s test + ++
5 Steroid test Salkowski test + +
6 Flavonoid test Lead acetate test + ++
7 Proteins and amino Xanthoproteic test + +
acids
8 Tannins test Ferric chloride test + ++
9 Terpenoids test Salkowski test - -

-indicates absence,+denotes average,++means abundance of phytochemicals

Total phenolic, flavonoid contents, and DPPH scavenging
potential

The role of phenolics in biological activity has been reported by several
researchers [41]. They are a good electron and hydrogen atom donors
having the ability to terminate radical chain reaction involved in lipid
peroxidation by converting free radicals and reactive oxygen species to
more stable products. The content of phenolic compounds in the

methanolic extract was calculated using the standard curve of Gallic acid
(y = 1.03x-0.0067; R2 = 0.999) and is expressed as Gallic acid equivalent
(GAE) per gram of plant extract (fig. 1A).

The total phenolic contents of L. aspera extract was found to be
2.25+0.04 mg GAE/g of fresh weight tissue (table 2). Consumption of
leaves of L. aspera rich in these polyphenolic constituents may have
the property to counteract oxidative stress related disorders.
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Total flavonoid content was calculated using the standard curve of
quercetin (y = 0.0035x-0.0086; R2 = 0.988) (fig. 1B) and found to be
1.2+0.05 mg QE/g of fresh weight tissue (table 2).

In the quantitative phytochemical analysis, phenolic content was
much more than the flavonoid content (table 2). Flavonoids have
been implicated for its role in preventing lipid peroxidation, in iron-
chelation and free radical scavenging [42-44].

(LY}

iy
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Total antioxidant capacity of the extracts was calculated using %
inhibition against concentration of ascorbic acid (y = 0.8561x; R? =
0.826) (fig. 1C). At 100 pg/ml concentration, L. aspera (40 %)
exhibited maximum DPPH radical scavenging activity that was found
to be 80.69+3.68 (table 2). The presence of secondary metabolites in
the extract resulted in a significant decrease in in vitro DPPH/
concentration by reducing the stable DPPH radical to a yellowish
colored diphenyl picrylhydrazine derivative [45].

B)

Fig. 1: Calibration curve for gallic acid (A), quercetin (B) and DPPH radical scavenging activity (C)

Table 2: Quantitative analysis of total phenols, total flavonoids, and antioxidant potential of methanolic extract of L. aspera leaves

Sample Total phenols (mg GAE /g Fwt)

Total flavonoids (mg QE/g Fwt)

DPPH (% Inhibition)

L. aspera 2.25%0.04

1.2+0.05

80.69+3.68

Results are mean+SEM obtained from three replicates (n=3); GAE-Gallic acid equivalents; QE-Quercetin equivalents

H:0: scavenging activity

Hydrogen peroxide is an important reactive oxygen species because
of its ability to penetrate biological membranes. The toxicity of the
hydroxyl radicle is reduced by scavenging of H202 by phenolics
present in the plant extracts. The extract was capable of scavenging
hydrogen peroxide in a concentration-dependent manner. The
percentage inhibition (% inhibition) at various concentrations of the
L. aspera extracts as well as standard Ascorbic acid (100-400 pg/ml)
was calculated. The IC50 values were found to be 224.6 pg/ml.

Lipoxygenase (LOX) inhibiting activity

The in vitro inhibition of lipoxygenase an equivalent to the
‘arachidonic acid cascades’ in animals serves as a good model for
screening the anti-inflammatory potential of plants [46, 47]. LOX
inhibits lipid hydroperoxide formation due to scavenging of lipidoxy
or lipid peroxy radical formed in the course of enzyme peroxidation.
Methanolic extracts of L. aspera leaves were studied at 100-400
pg/ml, the strongest inhibition being recorded at 400 pg/ml (table
3). The IC50 values were found to be 328.2 ug/ml (Ascorbic acid)
and 389.4 pg/ml. The results obtained from studies on the leaf
samples have shown a potential anti-inflammatory activity and may
be used in various related physiological studies, aging and diseases
such as cancer, neurological disorder, etc.

Inhibition of heat induced albumin denaturation

Denaturation of proteins is a well-documented cause of
inflammation. As part of the investigation on the mechanism of the
anti-inflammatory activity, the ability of the extract to inhibit protein
denaturation was studied. L. aspera was found to be effective in

inhibiting heat induced albumin denaturation with a maximum
inhibition of 69 % observed at 400 pg/ml against that of 67.3 % for
aspirin (table 3). The IC50 values were found to be 255.5 pg/ml
(Ascorbic acid) and 249.62 pg/ml (L. aspera).

Proteinase inhibitory action

Proteinases have been implicated in arthritic reactions while
leukocytes proteinase plays an important role in the development of
tissue damage during inflammatory reactions. Proteinase inhibitors
were found to provide protection against such inflammation-
induced damage [48]. L. aspera leaf extracts exhibited significant
antiproteinase activity at different concentrations as shown in table
3. Maximum inhibition of 50.4% at 400 pg/ml for L. aspera against
that of 77.6% for Aspirin. The IC50 values were found to be 216.0
ug/ml (Ascorbic acid) and 421.6 pg/ml (L. aspera).

hRBC membrane stabilization activity

Stabilization of RBCs membrane was studied to further establish the
mechanism of anti-inflammatory action of the extract of L. aspera as
the RBC membrane is analogous to the lysosomal membrane [49].
Acute or chronic inflammation occurs when the lysosomal enzymes
enter the extracellular matrix. Membrane stabilization thus prevents
further tissue inflammation. Inhibition of 64.1% for L. aspera against
that of 71.3% for Aspirin was obtained. The IC50 values were found
to be 206.2 pg/ml (Ascorbic acid) and 206.7 pg/ml (L. aspera).
Research on the bioactivity of tannins, flavonoids and saponins have
demonstrated their ability to bind to cations resulting in the
stabilization of in vivo and in vitro lysosomal and RBC membranes as
well as other biological molecules [50, 51].
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Antioxidant potentials of aqueous extract obtained from leaves of L.
aspera were evaluated. The extracts were found to possess anti-
inflammatory and antioxidant effects, as determined by protein
denaturation, membrane stabilization, proteinase inhibition assay,
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scavenging effect on the DPPH and LOX inhibition. In general, results
indicated that the extract possess potent bioactivities due to the
presence of substantial amount of phenolics, flavonoids, saponins
and tannins.

Table 3: Evaluation of In vitro anti-inflammatory activity of L. aspera extracts. Aspirin was used as a standard drug. Linear regression
analysis was used to calculate IC50 value

Sample Conc. H:0: scavenging LOX inhibiting Inhibition of albumin  Proteinase inhibition = hRBC stabilization
(ng/ml) _ activity activity denaturation
% ICso % ICso % ICso % ICso % ICso
inhibition (pg/ml) inhibition (pg/ml) inhibition (pug/ml) inhibition (pg/ml) stabilization (pg/ml)
Ascorbic 100 18.4 227.6 20.22 328.2 34.2 255.5 34.7 216.0 39.1 206.2
acid 200 29.9 32.65 49.2 56.2 51.2
standard 300 33.5 48.92 56.5 67.3 64.2
400 54.2 56.92 67.3 77.6 71.3
L.aspera 100 26.0 +0.7 244.6 18.6x 0.6 356.37 32.1+1.03  249.62 16.6+£2.96 4216 32.1+1.4 206.7
200 452 +2.8 27.3+0.8 46.4+0.01 23.3+9.26 44.3+3.1
300 50.8+4.3 39.6+ 0.5 53.6 +2.36 33.4+6.51 59.6+2.4
400 81.7+5.6 58.4+ 2.2 69.2 +5.09 50.4+5.39 64.1+3.5

Results are mean+SEM (P<0.05), obtained from three replicates.

Antimicrobial activity

In our study, the antimicrobial activity of leaf extracts of L. aspera was
evaluated by disc diffusion method (table 4). Three different doses (60,
70, 80 %) of aqueous extracts were used in the test and compared
with the positive control ciprofloxacin. The antimicrobial potential of
L. aspera leaf extracts was compared based on their zone of inhibition

against the gram positive (S. aureus) and gram negative bacteria (P.
aeruginosa, K. pneumonia and E. coli).

Among gram-negative bacteria, aqueous extract of L. aspera showed
maximum inhibition towards P. aeruginosa (20 mm) and nil
inhibition for E. coli. 70 % extract showed a zone of inhibition of 29
mm against S. aureus (table 4).

Table 4: Antibacterial activity of L. aspera extracts

Strains L. aspera extract Ciprofloxacin
60% 70% 80% uD
Mean zone of inhibition? (mm)®

S. aureus 14+0.2 29+2.1 13+0.2 10+0.2 22+1.6

E. coli NA NA NA NA 18+1.0

K. pneumoniae 10+0.9 13+1.8 13x2.1 10+0.3 14+1.0

P. aeruginosa 13+2.6 20£1.4 13+0.9 13+1.1 16+1.2

adiameter of the zone of inhibition (mm) including the disc diameter of 6 mm; Pmean of three assays; *-standard deviation; NA-No activity, UD-

undiluted extract

Dilution seemed to increase the antibacterial activity of L. aspera
when compared to the undiluted extract. Nevertheless, the inhibition
zone produced by the commercially available positive control was
larger than those produced by both the extracts. This type of activity
gives an indication of the presence of antimicrobial compounds with
broad spectrum or simply general metabolic toxins [52]. Further
work is necessary to isolate and purify compounds in the leaf
extracts, which will allow the scientific community to recommend
their utilization as an accessible alternative to synthetic antibiotics.

CONCLUSION

Results indicate that L. aspera possess anti-inflammatory properties
due to the strong occurrence of polyphenolic compounds such as
alkaloids, flavonoids, tannins and steroids that serve as free radical
inhibitors or scavenger. Compounds of the plant L. aspera may hence
be used as lead compounds for designing potent anti-inflammatory
drug which can be used for treatment of various diseases.
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