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ABSTRACT

Petroleum ether, chloroform and methanol extracts of the whole plant of Artemisia
maritima Linn were studied in vitro and in vivo for antitrypanosomal activity against
Trypanosoma brucei brucei in Swiss albino mice. The extracts were also screened for
phytochemicals/secondary metabolites. All the extracts showed trypanocidal activity
against T. brucei brucei in vitro with the petroleum ether extract showing the highest
activity. The in vivo study revealed that only the chloroform extract A. maritima exhibited
antitrypanosomal activity. This extract at a dose of 100mg/kg body weight significantly
(p<0.05) reduced the parasitemia in T. brucei brucei infected mice when compared with
the other treatment groups. The chloroform extract of A. maritima at this dose reduced the
level of parasitemia to 26%. This reduction in the level of parasitemia is statistically
significant (p<0.05) compared to the other treatment groups and the untreated control
group. The result of the phytochemical analysis revealed that the extracts contain
secondary metabolites like flavonoids, terpenoids, steroids, anthraquinones and alkaloids.
The presence of these secondary metabolites in this plant might be responsible for the
antitrypanosomal activity exhibited by its extracts.

Original Research Article



British Journal of Pharmaceutical Research, 4(6): 751-758, 2014

752

Keywords: Artemisia maritima, Antitrypanosomal effects, Trypanosoma brucei brucei, In
vitro and in vivo studies.

1. INTRODUCTION

Trypanosomiasis is one of the major obstacles to livestock production in Africa.
Trypanosomes which are the causative agents of trypanosomiasis are flagellated
haemoparasites that are widely distributed in the animal kingdom. They are the causative
agent of serious diseases of man and animal [1]. Trypanosomiasis has reemerged over the
last few decades as a problem of human health and economic development [1].

Human African trypanosomiasis which is also known as sleeping sickness caused by
Trypanosoma brucei rhodesiense and Trypanosoma brucei gambiense are major causes of
mortality and morbidity in Sub-Saharan Africa. African trypanosomiasis occurs in thirty six
(36) African countries and about sixty (60) million people are affected. Trypanosoma cruzi is
the causative agent of American trypanosomiasis, which is a major endemic disease in Latin
America. The number of people affected are estimated to be from sixteen (16) million to
eighteen (18) million, with a further one hundred (100) million considered to be at a risk [2].
Trypanosomiasis of domestic animals, called nagana  cause the death of about three (3)
million cattle a year, and surra is mainly a disease of the equines and camels.
Trypanosomiasis has played an important role in the chronic lack of food proteins in tropical
Africa. Indeed, the World Health Organization in listing major problems facing mankind,
places trypanosomiasis high on the list with malaria, filariasis and leishmaniasis [2,3].

Trypanosomiasis eradication and control is principally based on chemotherapy and
chemoprophylaxis. Problems faced are limited and expensive drugs, toxicity due to long
period of treatment and drug resistance [1,3]. Several reports on the evaluation of different
chemicals/drugs for trypanocical activity have appeared [4,5],  just as are interesting reports
on the antitrypanosomal effects of plant extracts and plant derivatives [6,7,8,9,10]. Some of
these reports have indeed shown that, under in vitro conditions, many of these plants
possess trypanocidal activity [6,7,8]. The result of Freiburghaus [7] has clearly indicated that
different solvent extracts of the same plant may exhibit different trypanocidal activity just as
extracts of different parts of the same plant.

Herbal preparations for the treatment of several diseases still hold a strong position in rural
areas. In Northern Nigeria where trypanosomiasis is prevalent, traditional healers use
medicinal plant either alone or in combination to treat both human and animal
trypanosomiasis. Because of the limitations of the present drugs, searching for active
substances of natural origin is necessary. More so, several semi-synthetic and synthetic
drug derivatives were originally isolated from natural compounds [11,12].

Recently, Atawodi et al. [13] reported on plants claimed to be useful in the treatment of
African trypanosomiasis in North-Central Nigeria. They screened for the in vitro
antitrypanosomal effects of many indigenous plants in that area as reported13. As a follow up
to that work, we present this review on the in vitro and in vivo assessment of petroleum
ether, chloroform and methanol extracts of the whole plant of Artemisia maritima for their
antitrypanosomal activity using Trypanosoma brucei brucei.
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2. MATERIALS AND METHODS

2.1 Plant Collection and Sample Preparation

The plant Artemisia maritima was collected in Zaria and identified by a Taxanomist at the
Herbarium Section of the Department of Biological Sciences, Ahmadu Bello University,
Zaria, Nigeria. The Voucher number of this plant is 861. The whole plants of Artemisia
maritima were air dried for two weeks in the laboratory and ground into powder form before
being extracted with petroleum ether, chloroform and methanol in the order of increasing
polarity.

2.2 Extraction Procedure

The powdered form of the whole plants of Artemisia maritima (20g) was weighed into a
paper thimble and placed in a Soxhlet extractor. Extraction was carried out using 250 ml of
each of the solvent in the order of increasing polarity. The extract was dried at room
temperature ant last traces of solvent were removed by heating the extract in the water bath
at 45ºC for an hour. The extracts were later stored in the refrigerator at 4ºC until required.

2.3 Test Organism

Trypanosoma brucei brucei used for this study was obtained from the Department of
Parasitology and Entomolgy, Ahmadu Bello University, Zaria, Nigeria. The parasite was
maintained in the laboratory by continuous passage in rats and mice until required. In
passaging, approximately 1x103 parasites were introduced intraperitoneally into rats or mice
in 0.1 to 0.2 ml blood/Phosphate Buffered Saline (PBS) solution. For several passages,
approximately 80% infected blood was obtained by cardiac puncture into 1 ml syringe
containing 0.1 ml EDTA. This heparinized (because  the blood cannot clot) T. brucei brucei
infected blood was diluted with PBS and injected as described above into clean mice or rats
acclimatized under laboratory conditions for one week.

2.4 Determination of Parasitemia

Parasitemia was monitored in the blood obtained from the tail of the mice. The number of
parasites was determined microscopically at x400 magnification using the “Rapid Matching”
method of Herbert and Lumsden [14]. The method involves putting drops of blood on a glass
slide and covered with a cover slip, then viewed under the microscope at x400 to obtain the
number of parasites per field. The number of trypanosomes per microscopic field was then
compared with the table of logarithmic values. Logarithm values of these counts obtained
was converted to antilog to provide absolute number of trypanosomes per ml of blood.

2.5 In vitro Test of Extracts for Trypanocidal Activity

Assessment of petroleum ether, chloroform and methanol extracts of Artemisia maritima for
in vitro trypanocidal activity was performed in triplicates in a 96 well micro titre plate. The
extracts were dissolved in 0.3% Tween 80 PBS solution.  The extracts doses of 20.0 10.0
and 2.0 mg/ml were prepared by dissolving 20.0, 10.0 and 2.0 mg of the extracts
respectively in 1 ml of PBS. Twenty micro litre (20µl) of infected blood was mixed with 5µl of
extract solution of 20, 10 and 2 mg/ml to produce effective test concentrations of 4, 2 and 0.4
mg/ml respectively. A set of control which contained the parasites suspended in 0.3% Tween
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80 only was included. For reference, tests were also performed with the same
concentrations of diaminal which is a commercial trypanocidal drug.

The test mixtures above were incubated in a closed 96 well micro titre plate for 5min at
37ºC. About 2µl of the test mixtures were placed on separate microscope slides and covered
with cover slips and observed every 5min for a total duration of 60min. Cessation or drop in
motility of the trypanosomes was used as a measure of antitrypanosomal effect of the plant
extracts and the standard drug under in vitro condition.

2.6 In vivo Evaluation of Petroleum Ether, Chloroform and Methanol Extracts
of Artemisia maritima for Antitrypanosomal Activity

Thirty (30) male Swiss albino mice were used for this study. The mice were divided into five
(5) groups. Six (6) mice were used for each of the test/treatment groups, diaminal standard
control and untreated control groups. All the mice used for this experiment were infected with
T. brucei brucei as earlier described. Group 1 animals which served as the untreated
negative control were administered 0.3% Tween 80 PBS solution. Group 2 animals served
as the standard control were treated with 3.5mg/kg of diminazine aceturate. All the animals
in groups 3, 4 and 5 were treated with 100mg/kg each of the three extracts. The dose level
of 100mg/kg of the extracts was selected from a pilot study carried out in mice and earlier
studies [15,16]. The extracts were dissolved to the suitable dose level in solution and
suspension, the later requiring total dissolution in 0.3% Tween 80 PBS solution. Treatments
were performed daily for seven consecutive days starting 48hr after infection, with each
treatment group receiving a total of seven intraperitoneal doses. The parasitemia was
monitored in all the groups for 14 days as earlier described [14].

2.7 Statistical Analysis

All the results generated were analyzed using Analysis of Variance (ANOVA).

3. RESULTS

The three extracts of Artemisia maritima (ie petroleum, chloroform and methanol) exhibited
in vitro antitrypanosomal activity, with the petroleum ether extract exhibiting the highest
activity (Table 1). Indices of antitrypanosomal effect were described by the complete
elimination of motility or reduction in motility of T. brucei brucei parasites. The petroleum
ether extract of A. maritima caused complete cessation of T. brucei brucei motility in 2 mg/ml
drug concentration in 20 min compared to the complete cessation of motility of the parasites
by the chloroform and methanol extracts in 25 and 50 min respectively at the same drug
concentration (Table 1).

Diaminal eliminated trypanosomal motility within 25 min even at the lowest concentration
tested (0.4 mg/ml). The effect was such that after 10 – 20 min incubation, no motility was
visible with drug/extract concentrations of 4 and 2 mg/ml (Table 1). The trypanosomal
motility persisted in the untreated control even after 60min (Table 1).

The in vivo studies showed that the chloroform extract of A. maritima exhibited the highest
antitrypanosomal activity compared to the petroleum ether and methanol extracts of the
same plant and the untreated control. Though, the parasitemia was not completely cleared, it
was drastically reduced in the chloroform extract treated group (Fig. 1). Parasitemia was
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reduced from 7.70+0.12 in day 0 to 6.80+0.17 in day 3, and from this to 3.90+0.00 in day 7,
and finally reduced to 1.30+0.00 in day 14. A statistically significant difference (p<0.05) was
observed when the level of parasitemia of T. brucei brucei infected mice treated with the
chloroform extract was compared with the level of parasitemia of infected mice treated with
the petroleum ether and methanolic extracts of A. maritima and the infected mice not treated
(Fig. 1). However, diaminal at the standard dose of 3.5mg/kg cleared the parasitemia in the
T. brucei brucei infected mice after 3 days of drug administration (Fig. 1). The parasitemia in
this standard treatment group was reduced from 8.25+0.10 in day 0 to 2.75+0.20 in day 3
and finally cleared in day 4. There was no recrudescence in days 7 and 14 (Fig. 1). On the
other hand, all the infected mice not treated died within 8 days of infection due to increased
parasitemia (Fig. 1).

Table 1. In vitro effect of petroleum ether, chloroform and methanol extracts of
Artemisia maritima on motility of Trypanosoma brucei brucei

S/N Treatment Latency for ceasing/reducing
motility of Trypanosoma brucei
brucei (Sec)
4 mg/ml 2 mg/ml 0.4 mg/ml

1 PE extract  of Artemisia maritima 10 20 30
2 Chloroform extract of Artemisia maritima 15 25 40
3 Methanol extract of Artemisia maritima 35 50 >60
4 Diaminazine

Aceturate
10 20 25

5 Control (0.3% Tween 80) >60 >60 >60
Latency for ceasing / reducing motility of Trypanosoma brucei brucei by different effective

concentrations (4, 2, 0.4 mg/ml) of Artemisia martima extracted in different solvents, diaminal standard
and untreated controls.

Key: PE= Petroleum ether extract, CF= Chloroform extract, ME= Methanol extract,
DA= Diaminal standard, CO= Control

Fig. 1. In vivo antitrypanosomal screening of petroleum ether, chloroform and
methanol extracts of Artemisia maritima on Trypanosoma brucei brucei
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4. DISCUSSION

The results of the present study showed that the petroleum ether, chloroform and methanol
extracts of the whole plant of Artemisia maritima had in vitro activity against T. brucei brucei.
The in vitro trypanocial activity exhibited by these extracts can be supported by similar
studies conducted by other workers [6,7,10,17,18]. They showed conclusively that extracts
of different plants exhibit in vitro trypanocidal activity. They equally indicated clearly that
plants of different families could possess potent trypanocidal activity. In fact, natural products
with trypanocidal activity and belonging to a variety of phytochemicals have been identified
[9,19].

The results of the in vivo study showed that the chloroform extract of A. maritima reduced
the level of parasitemia significantly in the T. brucei brucei infected mice compared to the
other extract treatment groups and the untreated control. The antitrypanosomal activity
exhibited by this extract can be attributed to the presence of some secondary
metabolites/phytochemicals in it. This is because many phytocemicals have been shown to
have antitrypanosomal activity [20].

Bizimana et al. [21], in a similar study evaluated some medicinal plants from Mali for in vitro
and in vivo trypanocidal activity. They established that out of 165 extracts of the plants
screened for in vitro trypanocidal activity, only 24 were active. They stated that the aqueous
extracts of the leaves of Terminalia avicennoides (Combretaceae) and the stem bark of
Ceiba pentandra (Bombacaceae) were able to reduce the parasitemia in T. brucei brucei
infected mice treated at a dose of 100mg/kg intraperitoneally. This is in agreement with
result of the in vivo evaluation of the chloroform extract of A. maritima in this study.

It is difficult to speculate the mechanism by which these extracts exhibit their trypanocidal
action. However, accumulated evidence [9] suggest that many natural products exhibit their
trypanocidal activity by virtue of their interference with the redox balance of the parasites,
acting either on the respiratory chain or on cellular defenses against oxidative stress. This is
because natural products possess structures capable of generating radicals that may cause
peroxidative damage to trypanothione reductase that is very sensitive to alterations in redox
balance [9]. It is also known that some agents act by binding with the kinetoplast DNA of the
parasite [10].

The result of Freiburghaus [7] has clearly indicated that different solvent extracts of the same
plant may exhibit different trypanocidal activity just as extracts of different parts of the same
plant. Therefore, the statement that a plant is trypanocidal or not should be taken within the
context of the solvent used and the parts investigated. Moreover, a plant with high in vitro
trypanocidal activity may have no in vivo activity and vice-versa, because of the peculiarities
in the metabolic deposition of the plant’s chemical constituents7. This is in agreement with
the in vitro and in vivo trypanocidal activity of petroleum ether extract of A. maritima in this
study. This extract showed the highest trypanocidal activity in vitro, but has little or no activity
in vivo. Therefore, plants found to be active in vitro must be tested in vivo before a definite
statement can be made on their trypanocidal potentials.

5. CONCLUSION

The in vitro antitrypanosomal activity of the petroleum ether, chloroform and methanol
extracts of Artemisia maritima has been demonstrated. It is equally shown that only the
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chloroform extract of this plant has in vivo antitrypanosomal activity. These plant extracts are
therefore currently being fractionated by modern chromatographic and spectroscopic
technique in order to isolate the pure active components which make them exhibit this
antitrypanosomal activity.
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