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Leucas martinicensis (Jacq.) R. Br. Family Lamiaceae and commonly called Whitewort grows widely in the
Northern part of Nigeria. It has been traditionally used to treat inflammatory conditions, rashes, diarrhoea,
epilepsy and convulsions. The present study was to investigate the safety and phytochemical components of
the aqueous leave extract of Leucas martinicensis. The quantitative and qualitative phytochemical studies were
conducted on the leaf extract. Acute toxicity was studied using the up and down procedure at an oral Limit
dose of 3000 mg/kg body weight. Female rats in sequence were used to test for acute toxic effect. Repeat dose
toxicity study was carried out at an oral dose of 750 mg/kg daily for 28days. Phytochemical studies revealed the
presence of saponins (3.15%), glycosides (1.35%), alkaloids (3.95%) and flavonoids (3.56%). The acute toxicity
result showed that the extract has LD50 above 3000mg/kg and repeat dose toxicity studies of the extract
revealed elevated aspartate transaminase enzyme and haemorrhage around the cardiac myocytes. Though the
extract is relatively safe, its prolong use may carry risk of cardiac toxicities.
Key words: Toxicity, Leucas martinicensis, Wistar rats, Phytochemical studies.

INTRODUCTION
Leucas martinicensis (Jacq.) R. Br. Family Lamiaceae
and commonly called Whitewort or mosquito plant (Hyde
and Wursten, 2009), is an erect strong aromatic annual
herb growing up to 1.5m high. It is widely distributed in
the tropical parts of Africa, Arabia, Asia and America
(Muhammad et al., 2012). In Nigeria, it is commonly
found in the Northern part of Nigeria where it is known as
Bunsurun fadama (Hausa).
From Ethnobotanical survey, the decoction of leaves and
aerial parts are used against kidney disorders,
rheumatism and inflammations (Agra et al., 2007). Hot
water decoction of L. martinicensis has been used to
relieve cough (Minja, 1999). It has also been used to
prevent and to cure diarrhoea. For the treatment of
fevers, the fresh leaves are rubbed on or the whole plant
made into an infusion and used as a wash or steam
fumigation (Fowler, 2006). In West Africa, the plant ash is

used to repel mosquitoes (Muhammad et al., 2012). In
Nigeria, the decoction of the leaves is used for the
treatment of skin rashes, epilepsy and convulsions.
Previous scientific research has validated the use of
Leucas species for the treatment of various ailments like
cholera (Reddy et al., 1993), malaria (Valsaraj et al.,
1997), syphilis (Rahman et al., 2007), diarrhoea (Singh
et al., 1978) and dysentery (Sharma et al., 1992). The
leaves are also used orally for pain during pregnancy
(Qamaruddin
et al., 2002). The infusion is used
ophthalmically for conjunctivitis (Qamaruddin et al., 2002)
and for corneal disease (Dhar et al., 1968). The essential
oils obtained from the leaves and flowers of L.
martinicensis were found to contain 1-hepten-3-ol and
germacrene. The volatile oil obtained from L.
martinicensis was reported to be suitable for use in
pharmaceuticals, cosmetics and food products, e.g.,
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Table 1. Phytochemical Constituents of aqueous leave extract of Leucas martinicensis.

S/N
1
2
3
4
5
6
7
8
9
10

Constituent
Alkaloids
Tannins
Saponins
Flavonoids
Glycoside
Saponin glycosides
Steroids
Volatile oil
Anthraquinones
Cardiac glycosides

Qualitative analysis
+++
++
++
++
-

Quantitative analysis
3.95%
3.15%
3.56%
1.35%

Moderate (++); Large (+++); Absent (-)

lotions, creams, soaps, shampoos, rinses, gargles and
candies. Its antibacterial and antifungal properties have
also been reported (Estifanos, 2003).
This present study was to investigate the phytochemical
components of the aqueous leave extract of Leucas
martinicensis and to conduct a preliminary study on its
safety profile.

UDUS. The animals were kept in well constructed cages
for two (2) weeks for acclimatisation before the
commencement of the study. Water and standard rat
chow were provided ad libitium throughout the period of
acclimatization and the study. The study was conducted
in accordance with the Organization for Economic
Development (OECD) guidelines on good laboratory
practice (OECD, 2008).

MATERIALS AND METHODS
Phytochemical analyses
Fresh leaves of Leucas martinicensis were collected at
Kara local market of Sokoto in the Month of March, 2009.
The plant was identified and authenticated in the
Taxonomy unit of the Department of Botany, Usmanu
Danfodiyo University, Sokoto (UDUS) where voucher
specimen was deposited with voucher number 020.

The quantitative and the qualitative analyses of the
plant’s constituents were assessed by the methods
described by Trease and Evans (1999), El-Olemmy et
al.(1994) and Harbone (1993).
Acute toxicity studies

Preparation of plant material and extraction
The leaves were washed, air dried for about five days to
constant weight. The dried leaves were pulverized
mechanically into a dried powder. 380 g of the powdered
herbs was soaked in 100ml of distilled water. The mixture
was stirred continuously for 10 minutes at first instance. It
was left overnight and subsequently stirred for 10
minutes before filtering separately first with clean white
muslin cloths and later with sterile cotton wool and
Whatman filter paper size 15cm. The filtrate was
o
evaporated in oven at a temperature of 50 C. It was
weighed after drying and the percentage yield was
w
calculated to be 4.27% /w.
Experimental animals
Female wistar rats of 8-10 weeks old (150-180 g) were
obtained from Veterinary institute Vom, Jos and kept in
the animal house of the Department of Pharmacology

The acute oral toxicity study was done by ‘Up-and- Down’
method in healthy female wistar rats according to ‘OECD’
guideline no. 425 (OECD, 2001). A limit dose of 3000
mg/kg was used for the study. Five female rats were
randomly selected through a computer generated random
numbers and used for the study. An animal was picked at
a time, weighed and dosed orally with 3000mg/kg of the
extract after overnight fasting. Each animal was observed
after dosing for the first 5 minutes for signs of
regurgitation and kept in a metallic cage. Each was then
observed every 15 minutes in the first 4 hours after
dosing, every 30 minutes for 6 hours and daily for 48
hours for the short-term outcome according to the
specifications of the OECD. The animals were monitored
for a total of 14 days for the long-term possible lethal
outcome.
Repeat dose oral toxicity study
The study was conducted according to the methods used

167

Int.J. Med.Plants.Res.

250

200
*
150

100

50

l/
o

o
+
a
N

K

+

m

m

M

M

M
m
a
re
U

L

L
l/

l/
o

o
M
m
T

A

L

T
S
A

L

L
l/

L
l/
o
M
m

m
u
lb
A

T

o

ta

l

p

ro

te

in

in

g

g

/d

/d

L

L

0

Figure 1. Effect of Leucas martinicensis on Biochemical parameters. Data are presented as
mean ± SEM. *values are significant at p< 0.05. First bar represents the treated group while the
second is the control. AST= Aspartate transaminase; ALT= Alanine transaminase.

by Adeneye et al. (2006) and Ugwah-Oguejiofor et
al.(2011). Female wistar rats were divided into two
groups, the control (n=5) and the test groups (n=8).
At the beginning of the experiment, the animals were
weighed. Daily oral dose of 750 mg/kg body weight of the
aqueous leave extract of Leucas martinicensis was
administered to the test group for 28 days. The control
group received 5ml/kg of distilled water for the same
period of time. Both the control and the test group were
treated under the same experimental conditions.
On the 29th day, rats were weighed and anaesthetised
with chloroform. Blood samples were collected by cardiac
puncture for biochemical and haematological analyses.
The heart, liver, lungs, kidney, spleen and brain were
excised, weighed, trimmed and then fixed in Bouin’s
solution for histological analysis.

Methods for the bioassays
The hematocrit was determined by the micro-hematrocrit
method. The total and differential
leucocytes count and platelets count were made from
blood smear stained with Giemsa (Schlam et al., 1975).
Beckman model spectrophotometer was used to
determine the
Haemoglobin concentration using cyanomethemoglobin
method (Drabkin and Austin, 1932). For the biochemical
parameters- alkaline phosphatase was estimated by
methods of (Sigma Diagnostic, 1987) while those of
aspartate aminotransferase (AST) and alanine amino
transferase (ALT) were estimated by colorimetric method
+
(Sigma Diagnostic, 1985). Sodium (Na ) and potassium

+

(K ) were estimated by modified diacetylmonoamine
method (Marsh, 1965). The total protein was estimated
by Biuret method (Treitz, 1970) while the albumin was
determined by bromocresol green (Lowry et al., 1957).
For the histological analysis the fixed tissues were
dehydrated in an ascending series of alcohol, cleared in
o
xylene, and embedded in paraffin wax melting at 60 C.
Serial sections (5-μm thick) were mounted on 3aminopropyl triethsilane – coated slides and dried for 24
o
hours at 37 C (Baravalle et al., 2006). The sections on
the slides were deparaffinised, hydrated, and stained with
Mayer’s hematoxylin and eosin dyes, dried and mounted.

STATISTICAL ANALYSIS
Data were analyzed by students T-test. Statistical
evaluations were performed using GraphPad prism
version 6, and a difference was considered statistically
significant at P<0.05.

RESULTS
Phytochemical Analyses
The result of the phytochemical analyses showed the
presence of alkaloids (3.95%), saponins (3.15%),
flavonoids (3.56%) and glycosides (1.35%) (Table1).
Acute Toxicity study
No mortality was recorded on the administration of 3000
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mg/kg body weight of the extract. However, there was
reduced activity of the rats at the initial stage (10-15
minutes).

Repeat dose oral toxicity study
Effect of Leucas martinicensis on the Body weight of
the rats
Aqueous extract of Leucas martinicensis (750 mg/kg)
administered daily to the rats for 28 days showed no
significant difference (p> 0.05) in weight of the rats when
compared to the control group.

Effect of Leucas martinicensis on Haematological
responses
At the end of 28 days treatment, L. martinicensis extract
showed no statistically significant differences on the
haematological parameters when compared to the
control.
Effect of Leucas martinicensis on Biochemical
parameters
The extract elevated the serum aspartate transaminase
(AST) of the rats while the other parameters were not
affected when compared to the control (Figure 1).

Effect of Leucas martinicensis on Histopathology
The histological views of all the organs appear normal.
However, the heart showed cardiac myocytes covered
with haemorrhage (figure not shown).

DISCUSSION
This study sought to evaluate the phytochemical studies
of the aqueous leave extract of L. martinicensis which
has been utilised traditionally among the Sokoto
indigenes, North West Nigeria for the treatment of
convulsion and epilepsy amongst so many other
diseases. Previous studies have analysed the non
aqueous phytochemical components of this extract. Our
result showed that aqueous extract of this plant does not
contain cardiac and saponin glycosides, tannins,
anthraquinones and volatile oil but are reported present
in chloroform and methanolic extracts (Das et al., 2012).
This means that the efficacy of this extract for traditional
medicine could greatly depend on the mode of extraction.
The acute oral toxicity study of the aqueous extract of L.
martinicensis showed no mortality at 3000 mg/kg body
weight. This implies that the LD50 is above 3000 mg/kg.

Plants with LD50 above 1000 mg/kg by oral route is
considered safe or of low toxicity (Clarke and Clarke,
1977). The reduced activity that was noticed in the rats
could suggest that the extract may possess sedative
activity or a central nervous activity, however, more
studies are needed to evaluate this.
In the repeat dose toxicity study, the biochemical studies
showed elevated AST which is a liver enzyme. There was
no noticeable damage in the liver cells in the histological
picture. Therefore, since AST can also be found in other
tissues (USDVA, 2007), it is possible that the
haemorrhage noticed in the cardiac myocytes could be
responsible. Since the cardiac myocytes were found to
be covered by haemorrhage, it is possible that the extract
may be deleterious to the heart.

CONCLUSION
The aqueous leave extract of L. martinicensis contains
alkaloids (3.95%), saponins (3.15%), flavonoids (3.56%)
and glycosides (1.35%). It has an oral LD50 above 3000
mg/kg and appears to be toxic to the heart at a dose of
750 mg/kg.
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