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ABSTRACT

Leucas aspera (Willd.) Link (Lamiaceae) and Lannea coromandelica (Houtt.) Merr. are two fairly common
medicinal plants used by the folk medicinal practitioners of Bangladesh. The objective of the present study
was to evaluate the antihyperglycemic effects of methanol extract of leaves and stems of Leucas aspera and
bark of Lannea coromandelica in oral glucose tolerance tests conducted with glucose-challenged Swiss albino
mice. The methanol extracts of leaves and stems of Leucas aspera, when studied separately, both demonstrated
significant and dose-dependent reductions in serum glucose levels in glucose-loaded mice. At the highest dose
tested of 400 mg extract per kg body weight, the methanol extract of leaves and stems, respectively, caused
34.01% and 28.39% reductions in serum glucose levels compared to control mice. In comparison, the standard
antihyperglycemic drug, glibenclamide, when administered at a dose of 10 mg per kg body weight caused a
42.10% reduction in serum glucose levels. Dose for dose, the leaf extract of Leucas aspera was more potent
in reduction of serum glucose levels than stem extract. The bark extract of Lannea coromandelica, when
administered to glucose-loaded mice also demonstrated dose-dependent and significant reductions in serum
glucose levels. At the highest dose tested of 400 mg extract per kg body weight, the extract caused a 29.80%
fall in serum glucose levels. In conclusion, the leaves and stems of Leucas aspera and the bark of Lannea
coromandelica can form the subject of further scientific studies in the quest for better antidiabetic drugs.
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Introduction

Leucas aspera (Willd.) Link (Family: Lamiaceae, local name: drona) and Lannea coromandelica (Houtt.)
Merr. (Family: Anacardiaceae, local name: zika) are two common plants found in the wild and by the roadsides
and wastelands of Bangladesh. Both are considered as medicinal plants by the folk medicinal practitioners of
Bangladesh. Leucas aspera is used for treatment of respiratory tract disorders, edema, gastrointestinal disorders,
pain, and as an antidote to poison. Lannea coromandelica is used for treatment of gastrointestinal disorders,
jaundice, pain, and heart disorders by folk medicinal practitioners. In Indian traditional medicine, the juice of
leaves of Leucas aspera is used to treat psoriasis, chronic skin eruptions, and chronic rheumatism (Kirtikar and
Basu, 1991).
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Antiinflammatory activity of various aerial parts of Leucas aspera has been reported (Goudgaon et al.,
2003). The ethanolic extract of roots of the plant has been shown to contain antinociceptive, antioxidant and
cytotoxic activities (Rahman et al., 2007). Leaf extract of the plant has been shown to demonstrate
antiplasmodial activity against chloroquine-sensitive (3D7) strain of Plasmodium falciparum (Bagavan et al.,
2010). Extracts of leaf, flower and seeds reportedly exhibited larvicidal potential against larvae of two mosquito
species, namely, Anopheles subpictus Grassi and Culex tritaeniorhyncus Giles (Kamaraj et al., 2009). Larvicidal
activity has also been reported for leaf extract of the plant against the mosquito species, Aedes aegypti L. and
Culex quinquefasciatus Say (Bagavan et al., 2008). Diterpenes have been isolated from the plant with
prostaglandin-induced contractions inhibitory activity (Sadhu et al., 2006). Lignans and flavonoids, isolated
from the plant have also been reported to possess prostaglandin inhibitory and antioxidant activities (Sadhu
et al., 2003). In an ethnomedicinal survey conducted in the Dharwad district of Karnataka, India, the plant has
been reported to be used for treatment of tooth ache (Hebbar et al., 2004).

Very little has been reported in the scientific literature for Lannea coromandelica. Zoosporicidal activity
of a polyflavonoid tannin present in stem bark of the plant has been reported against the phytopathogenic
oomycete Aphanomyces cochlioides (Islam et al., 2002). Various dihydroflavonols have also been reported from
stem bark of the plant (Islam and Tahara, 2000).

Since neither plant has been studied as to their antihyperglycemic potential, the objective of the present
study was to evaluate the leaves and stems of Leucas aspera and bark of Lannea coromandelica in oral
glucose tolerance tests in Swiss albino mice. As such, antihyperglycemic studies were conducted with methanol
extracts of plant parts from both plants in glucose-loaded mice.

Materials and Methods

Plant material and extraction:

The leaves and stems of Leucas aspera were collected from Patiya in Chittagong district in January 2010.
The plant was taxonomically identified by Bangladesh National Herbarium at Dhaka (Accession Number
34,733). The leaves and stems of Leucas aspera were separately air-dried in the shade for 120 hours, grounded
into a fine powder, and were extracted with methanol at a ratio of 1:4 (w/v). After 24 hours, the mixture was
filtered; filtrate was collected and the residue was again extracted with methanol at a ratio of 1:2 (w/v) for
24 hours. Filtrates were combined and evaporated to dryness. The initial weight of dried leaf or stem powder
used for extraction was 50g; the final weight of the extract was 6.70g for leaf and 2.35g for stem.

The bark of Lannea coromandelica was collected from Tangail district during December 2009. The plant
was taxonomically identified by Bangladesh National Herbarium at Dhaka (Accession Number 34,732). Barks
were sliced into small pieces, dried and pulverized to a fine powder. 100g of the bark powder was extracted
for 24 hours with methanol at a ratio of 1:3 (w/v). After 24 hours, the mixture was filtered; filtrate was
collected and the residue was again extracted with methanol at a ratio of 1:2 (w/v) for 24 hours. Filtrates were
combined and evaporated to dryness. The final weight of the extract was 6.45g. 

Chemicals and Drugs:

Glacial acetic acid was obtained from Sigma Chemicals, USA; glibenclamide and glucose were obtained
from Square Pharmaceuticals Ltd., Bangladesh. All other chemicals were of analytical grade.

Animals:
In the present study, Swiss albino mice (male), which weighed between 18-24g were used. The animals

were obtained from International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B). All animals
were kept under ambient temperature with 12h light followed by a 12h dark cycle. The animals were
acclimatized for one week prior to actual experiments. The study was conducted following approval by the
Institutional Animal Ethical Committee of University of Development Alternative, Dhaka, Bangladesh. 

Antihyperglycemic activity:

Glucose tolerance property of methanol extract of Leucas aspera leaves and stems and Lannea
coromandelica bark was determined as per the procedure previously described by Joy and Kuttan (1999) with
minor modifications. In brief, fasted mice were grouped into eleven groups of six mice per group. The various
groups received different treatments like Group-I received vehicle (1% Tween 80 in water, 10 ml/kg body
weight) and served as control, Group-II received standard drug (glibenclamide, 10 mg/kg body weight), Groups
III-V received the methanol extract of Leucas aspera leaves at three different doses of 100, 200 and 400 mg/kg
body weight; Groups VI-VIII were administered methanol extract of Leucas aspera stems at doses of 100, 200
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and 400 mg per kg body weight, respectively. Groups IX-XI were administered methanol extract of bark of
Lannea coromandelica at doses of 100, 200 and 400 mg per kg body weight, respectively. Each mouse was
weighed and doses adjusted accordingly prior to administration of vehicle, standard drug, and test samples. All
substances were orally administered. Following a period of one hour, all mice were orally administered 2 g
glucose/kg of body weight. Blood samples were collected two hours after the glucose administration through
puncturing heart. Serum glucose levels were measured by glucose oxidase method (Venkatesh et al., 2004).

Results and Discussion  

The methanol extract of leaves of Leucas aspera, when administered to glucose-challenged mice
demonstrated dose-dependent and significant antihyperglycemic activity. The results are shown in Table 1. The
concentration of serum glucose in control mice was 99.02 ± 14.78 mg/dl (mean ± SEM). The standard
antihyperglycemic drug, glibenclamide, administered at a dose of 10 mg per kg body weight, reduced serum
glucose levels to 57.34 ± 5.72 mg/dl. The highest reduction in serum glucose levels with methanol extract of
Leucas aspera leaves was observed at a dose of 400 mg per kg body weight. At this dose, serum glucose level
in mice was observed to be 65.34 ± 5.26 mg/dl, i.e. an inhibition of 34.01% compared to control mice (Group
I) glucose levels.

Table 1: Effect of methanol extract of Leucas aspera leaf and stem and Lannea coromandelica bark on serum glucose level in
hyperglycemic mice.

Treatment Dose (mg/kg body weight) Serum glucose level (mg/dl) % lowering of serum glucose level
Control 10 ml 99.02 ± 14.78 -
Glibenclamide 10 mg 57.34 ± 5.72 42.10*
Leucas aspera leaf 100 mg 69.39 ± 5.37 29.92
Leucas aspera leaf 200 mg 66.01 ± 4.97 33.34*
Leucas aspera leaf 400 mg 65.34 ± 5.26 34.01*
Leucas aspera stem 100 mg 78.91 ± 9.25 20.31
Leucas aspera stem 200 mg 78.26 ± 3.86 20.97*
Leucas aspera stem 400 mg 70.91 ± 8.84 28.39*
Lannea coromandelica bark 100 mg 96.14 ± 6.99 2.91
Lannea coromandelica bark 200 mg 71.57 ± 4.14 27.72*
Lannea coromandelica bark 400 mg 69.51 ± 4.97 29.80*
All administrations were made orally. Values represented as mean ± SEM, (n=6);*P < 0.05; significant compared to hyperglycemic control
animals. 

The stem extract of Leucas aspera also demonstrated significant and dose-dependent antihyperglycemic
activity in glucose tolerance tests in mice. However, dose for dose the antihyperglycemic activity demonstrated
by stem extract was lower than that of leaf extract. At the highest dose of 400 mg extract per kg body weight,
serum glucose levels fell by 28.39% versus 34.01% obtained with the same dose of leaf extract.

The bark extract of Lannea coromandelica demonstrated dose-dependent and significant reductions in
serum glucose levels following administration. The extract at the lowest dose tested in the present study (100
mg extract per kg body weight) reduced serum glucose levels by only 2.91%, which was statistically not
significant. However, at doses of 200 and 400 mg per kg body weight, the extract lowered serum glucose
levels by 27.72% and 29.80%, respectively, which were significant statistically. To summarize,
antihyperglycemic activity at a statistically significant level was observed with leaf and stem extract of Leucas
aspera as well as bark extract of Lannea coromandelica, when the extract(s) were administered at doses of
200 and 400 mg per kg body weight to glucose-loaded mice.

Reduction of serum glucose levels by a plant extract may occur by different mechanisms. The extract may
potentiate the pancreatic secretion of insulin, or the extract may increase glucose uptake (Nyunai et al., 2009;
Farjou et al., 1987). A further possibility is that the extract may inhibit glucose absorption in gut, which in
turn will reduce the presence of glucose in serum (Bhowmik et al., 2009). The exact mechanism through which
the various extracts caused antihyperglycemic activity, as well as identification of responsible phytochemical
constituents is presently being undertaken in our laboratory. It is expected that both plants have potential for
further scientific studies towards discovery of novel antidiabetic drugs.
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