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Abstract
Background: The problem of drug resistance and toxicity in trypanosomiasis is ever-increasing, thereby creating a
need to search for efficacious and safer alternatives that are of plant origin. We designed the present study to
assess the oral acute toxicity, and anti-trypanosomal activity of Brillantaisia owariensis in mice.
Methods: Fifty-eight BALB/c mice were used for this study. For toxicity assessment, eighteen mice were divided
into two groups of nine mice each, and acute single oral administration of the aqueous and methanol whole plant
extracts of B. owariensis was assessed for each group as per Lorke’s method. Mice were observed for signs of
toxicity of liver and kidney organs after two weeks of oral administration. For the anti-trypanosomal activity, forty
mice were divided into eight groups of five mice. Mouse in each group was inoculated with 0.1 mL containing106
T. brucei /mL. Following patency of 3 days, mice were treated at different dosages of methanol and aqueous
extracts. Pre-infection, post-infection, and post-treatment data for rectal temperature, body weight, parasiteamia
level, packed cell volume, and daily survival were monitored.
Results: The acute oral toxicity studies (LD50) for methanol and aqueous plant extracts in this study were calculated
as 3535 mg/kg/body weight, and are non-toxic. No obvious histopathologic observation in the liver and kidney
tissues. The mean daily rectal temperature and mean weights of all the treated mice were restored to normal
values and significant (P, 0.05) in comparison to the positive control.
Parasitaemia clearance by both extracts was suppressive. The mean PCV values were significantly increased
following treatment, and there was prolonged survival especially in mice treated with methanol extracts.
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Conclusion: The study concludes that the extracts of B. owariensis are relatively non-toxic with a good safety
margin when administered to mice orally. Crude methanol extract exhibited better suppressive and haematinic
antitrypanosomal activities than the aqueous extract, and it has a promising effect by its ability to reduce anaemia
in mice challenged with T. brucei brucei, and prolonged survival.
Keywords: Trypanosomosis, Brillantaisia owariensis, Toxicity, Liver and kidney, Antitrypanosomal activity,
Trypanosoma brucei, Aqueous and methanol extracts

Introduction
Trypanosomiasis is a neglected tropical infectious disease of medical and veterinary importance in sub-Sahara
Africa caused by a protozoan parasite of the genus
Trypanosoma. The species T. brucei brucei is responsible
for African Animal Trypanosomiasis (AAT) called
Nagana in West Africa, while T. b. rhodesiense and T. b.
gambiense cause Human African Trypanosomiasis
(HAT) or sleeping sickness [1, 2]. It is a parasitic disease
that occurs in sub-Saharan Africa, within the distributional limits of its vector, the tsetse fly [3]. Control of
trypanosomiasis is principally achieved by chemoprophylactic or chemotherapeutic agents [4]. Most of these
drugs for the control of both animals and humans are
chemically related [5]. It has been estimated that as
many as 35 million doses of trypanocides are used annually in sub-Saharan Africa alone [6]. This represents a
figure suitable to treat only around one-third of the cattle
at risk [7]. The chemotherapy of African trypanosomiasis
is limited by problems of scarcity of drugs, drug resistance,
high price, adverse reaction and toxicity [8, 9]. Therefore,
it is important to search for cheaper, more effective, easily
available, and less toxic chemotherapeutic agents for the
treatment of the disease.
Majority of people from Africa, including Nigeria
depend on medicinal plants for the treatment of various
diseases, and most of these plants have proven to be
effective but lack scientific elucidation. Indeed, there have
been a lot efforts to discover new anti-trypanosomals
typically of plant origin based on the available information
of their use in folklore medicine [10]. Several studies have
demonstrated the trypanocidal activity of various plants
such as Tapinanthus globiferus, Peristrophe bicalyculata,
Securidaca longipedunculata, Moringa oleifera, Garcinia
hombroniana, Camellia sinensis, Salvia offiicinalis, Azadirachta indica, Morinda lucida, and Tridax procumbens
[4, 11–17]. However, the toxicity of herbal remedies, their
adverse effects on integrity of internal organs such as the
liver and kidney are mostly unknown. There has been
claim that natural plant products are safe, these could be
accepted only after the plant product have passed through
toxicity testing using modern scientific methods.
Brillantaisia owariensis P. Beauv belongs to the family
Acanthaceae, and it is a tropical African species widespread

in the forest regions of western (Togo, Nigeria) and central
Africa, westward to Guinea and Sierra Leone, eastward to
South Sudan, and southward to northern Angola. B. owariensis commonly known as bush cow food is a perennial
shrubby plant 20 cm- 2 m tall [18]. Leaves of B. owariensis
are used for the treatment of anemia by traditional healers
in Congo [19]. The species is used to aid conception and is
decocted to ease childbirth and menstrual pains. It is also
used against stomach ache, chest conditions, infantile
spleen affections, malnutrition, yaws, and rheumatism [18].
To the best of our knowledge, no available data on toxicity
and trypanocidal activity of Brillantaisia owariensis in-vivo.
Therefore, this study was designed to assess the oral acute
toxicity, and anti-trypanosomal activity of Brillantaisia
owariensis in BALB/c mice.

Materials and methods
Plant collection and authentication and processing

The whole plant was collected from the wild in Ondo
State, South western, Nigeria. After which it was identified
in the Herbarium Unit, Department of Botany, Ahmadu
Bello University Zaria. The whole plant was rinsed in running tap water severally, air-dried in the Laboratory and
thereafter pulverised using mortar and pestle, and ground
to a fine powder with an electric blender to enhance the
penetration of the extracting solvents into the cells, thus
facilitating the release of active principles [20].
Plant extraction and concentration
Maceration (cold water extraction) method

Thirty grams (30 g) of the powdered whole plant was measured using a weighing balance and poured into a two-liter
container, 1.5 l of distilled water was gently added to it,
tightly screw-capped, and agitated thoroughly. After two
hours, the container was shaken thoroughly again and repeated thereafter at four hours interval. After 24 h, the container was shaken thoroughly and the content was filtered
gently using a sieve into a clean container. The filtrate was
poured into an evaporating dish, placed on a water bath to
obtain a solid and more concentrated form of the extract.
Hot continuous extraction (Soxhlet) method

About thirty grams (30 g) of the powdered whole plant
was measured into a sac-like mesh cloth. The sac was
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then placed into a flask containing 300 mL of methanol
and mounted on a Soxhlet machine. A tube-like glass
was fixed on the open end of the flask on the machine
and covered, switched on, and set at 100 °C. As the solvent in the flask boils, it evaporates and soaks the content
of the flask which gradually releases the chemical content leaving residues in the sac. This process continues
until the content of the sac became white while the
solvent appeared green. Thereafter, the machine was
switched off, allowed to cool, the set up dismantled and
the sac was removed. The extract was then collected in a
bottle, transferred to an evaporating dish, placed in a
water bath set at 100 °C to allow the methanol to evaporate and a concentrated extract was obtained.
Acute toxicity studies

Acute oral toxicity of the whole plant extracts of B.
owariensis was carried out using Lorke’s [21] method,
which involves two phases:
Phase 1

Nine mice were divided into three groups of three each.
Each group of mice was administered different doses
(10, 100, and 1000 mg/Kg) of the test substance. The
mice were placed under observation for 24 h to monitor
their behavior as well as mortality [21].
Phase 2

Three mice were distributed into three groups of one
mouse each. Each mouse was administered higher doses
of 1600, 2500, and 5000 mg/kg, respectively, of the test
substance and then observed for 24 h for behavior as
well as mortality [21]. The LD50 was then computed as
the geometric mean of the highest dose that did not
cause mortality in mice and the lowest dose that caused
mortality in the mice by the formula:
LD50 ¼

pﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
ðD0  D100 Þ

D0 = Highest dose that gave no mortality,
D100 = Lowest dose that produced mortality.
Experimental design, trypanosome inoculation and
treatment

Forty adult BALB/c mice (Mus musculus) of both sexes
weighing 19-22 g bred within the animal house, Faculty of
Pharmaceutical Sciences, Ahmadu Bello University, Zaria
were used. They were kept to acclimatize under standard
laboratory conditions in the Department of Zoology, Zoology Research Laboratory, for 2 weeks before commencement of the experiment. They were housed in clean cages
with wood shavings as bedding, which was changed twice a
week. They were fed with animal feed (grower) and given
access to clean water ad libitum. They were grouped into
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eight and each group has five mice. Mice from groups 1, 2,
3, 4, and 5 were infected intraperitoneally with 0.1 ml of the
inoculum containing about 1× 106 trypanosomes/mL. Trypanosoma brucei brucei was obtained from stabilates maintained at the Department of Veterinary Parasitology and
Entomology, A.B.U. Zaria, Nigeria. Treatment began on the
day the parasites were first detected in the bloodstream
which was three (3) days post-inoculation.
Group 1: Negative control; infected and treated with
1 ml normal saline.
Group 2: Positive control; infected and treated with
Diminazene aceturate 3.5 mg/kg.
Group 3: Infected treated with aqueous extract
(A-50 mg/kg/day).
Group 4: Infected treated with methanol extract
(M-50 mg/kg/day).
Group 5: Infected treated with aqueous extract
(A-75 mg/kg/day).
Group 6: Infected treated with methanol extract
(M-75 mg/kg/day).
Group 7: Infected treated with aqueous extract
(A-100 mg/kg/day).
Group 8: Infected treated with methanol extract
(M-100 mg/kg/day).
Pharmacological evaluation of extracts
Determination of mean daily rectal temperature

To obtain rectal temperature, each mouse was handrestrained and placed on a horizontal surface, e.g., a cage
lid. The tail was then lifted, and a probe (covered with
Vaseline) was gently inserted into the rectum to a fixed
depth (typically, up to 2 cm) [22].
Daily weight changes

The weights of the mice were monitored daily using an
automated electronic scale. To weigh a mouse, a round
plastic container was placed on the scale and adjusted to
zero followings which the animal was dropped inside the
container and subsequently weighed [23].
Determination of Parasitaemia in experimental mice

Parasitaemia level was monitored daily in blood obtained
from the tail of infected mice. The number of parasites
per ml of blood was determined microscopically at × 400
magnification using the “rapid matching” method by
Herbert and Lumsden [24], and the number of trypanosomes per field was converted to antilog to provide the
absolute number of trypanosomes per ml of blood [25].
Determination of packed cell volume

A heparinized capillary tube was filled with blood obtained from the ocular vein to up to about three quarter;
one side of the capillary tube was filled with modeling
clay (plasticine). The filled tube was placed in the
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microhaematocrit centrifuge and spin at 12000 g for 5
min. The spinner tube was then placed into a specially
designed scale, read and expressed as a percentage [26].
Histopathologic examination of liver and kidney tissues

After two weeks of single acute oral administration of the
aqueous and methanol whole plant extracts of B. owariensis mice were sacrificed for histopathologic assessment of
liver and kidney tissues. Tissue specimens collected from
the kidney and liver were preserved in 10% buffered
neutral formalin (BNF). After 48 h of fixation, the tissue
samples were processed (washed in 50% and 70% alcohol),
embedded in paraffin wax and sectioned at 5 μm using a
microtome. The sections were mounted on clean greasefree glass slides and stained with Haematoxylin and Eosin
(H&E) stains. Histopathologic lesions were examined
microscopically at X40 objective and photomicrography
was done with the aid of a digital camera (Canon 16
Mpx). Grading of liver and kidney histological alterations
were classified as mild, moderate and severe damage based
on the level and severity of necrosis and lesions present.
Data analysis

The data obtained from the study were summarized; the
mean rectal temperatures, mean weights changes, parasitaemia scores, mean packed cell volume, of all the animals
in the groups were represented and compared on multiple
line graphs using Microsoft Excel Chart Wizard [27].
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mice administered 2500 mg/kg of the extract. The LD50
was then computed as:
pﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
LD50 ¼ 5000  2500
LD50 ¼ 3535:5
≈ 3536 mg=kg:

Acute toxicity of extract on histology of the liver and
kidney

Histopathological assessment of the sections of the liver
administered aqueous and methanol extracts of B. owariensis at oral doses of 10 revealed mild alveoli congestion
and lymphocyte hyperplasia in all the treatment group.
The liver shows mild to moderate degrees of hepatic necrosis, lymphocyte hyperplasia with vascular congestion
(Fig. 1 Plate I a-f). The histology of the kidney tissues
also revealed Mild to moderate degrees of tubular adhesion, lymphocyte hyperplasia and tubular necrosis at
lower ad higher dosages (Fig. 2 Plate II a-f).
Pharmacological observation
Rectal temperature

Pyrexia was observed to occur during the post-infection
periods but as the treatment began at day 3 post –infection, rectal temperature fluctuated within the normal
range in comparison to the positive control. However,
there was increase in rectal temperature above the normal for those mice in the negative control group (Fig. 3).

Results
Acute toxicity test
The median lethal dose (LD50) of crude methanol extract

All animals administered with 10, 100, and 1000 mg/kg
of crude methanol extract of B. owariensis did not show
any signs of toxicity, their behavioural response was normal with no mortality recorded. In the second phase
when 1600, 2500, and 5000 mg/Kg of the extracts were
administered, tremor was observed in mice that received
2500 mg/kg and 5000 mg/Kg, while changes in skin and
fur were observed in the mice that received 2500 and
5000 mg/Kg. Death was recorded in animals administered 5000 mg/Kg of the extract.
The LD50 was then computed as the geometric mean
of the highest dose that did not cause mortality in mice
and lowest dose that caused mortality in the mice.
pﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
LD50 ¼ 2500  5000
LD50 ¼ 3535:5
≈ 3536 mg=kg:

The median lethal dose (LD50) of crude aqueous extract

Animals administered 10 and 1000 mg/Kg showed rough
fur as well as low food intake, death was recorded in

Mean weight changes

The weight of the mice were constant in all groups
throughout the study period. There were no significant
changes in the mean weights of mice throughout the
experimental period (Fig. 4).
Mean daily Parasitemia

The pattern of parasitemia is represented in Fig. 5.
Parasitaemia occurred in all the infected groups, 3 days
post-inoculation. The parasites disappeared in the blood
of mice treated with diminazene aceturate (3.5 mg/kg)
24 h after dose administration, while those treated with
either the aqueous or methanol plant extracts remained
parasitaemic throughout the experiment with some
observed level of suppression (Fig. 5).
Packed cell volume

The mean baseline values of packed cell volumes of experimental mice prior to infection were 57.06 ± 2.22,
52.59 ± 2.0, 53.28 ± 0.51, 52.07 ± 2.9,54.91 ± 2.15, 51.21 ±
1.5, 54.66 ± 0.73, and 52.5 ± 1.71 for treatments M100,
M75, M50, A100, A75, A50, Positive contorl, and negative control, respectively (Fig. 6). These values decreased
following 3 days post infection to 43.56 ± 2.1, 40.32 ± 3.1,
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Fig. 1 Plate 1(a-f): Toxicity of aqueous and methanol whole plant extracts of Brillantaisia owariensis on the histology of Liver organ in BALB/c
mice at lower and higher dosages. a Moderate hepatic necrosis at doses of A10 mg/Kg/body weights of aqueous and methanol extracts. b Mild
vascular congestion at 100 mg/Kg aqueous extract, and moderate hepatic necrosis in mice orally administered 100 mg/Kg/ body weight of the
methanol extracts. c Mild vascular congestion and lymphocyte hyperplasia in mice administered 1000 mg/kg aqueous and methanol extract. d
Vascular congestion and slight hepatic necrosis and lymphocyte hyperplasia at 1600 mg/kg aqueous and methanol extract e Lymphocyte
hyperplasia at 2500 mg/Kg/ body weight of both aqueous and methanol extract. f Mild vascular congestion and moderate hepatic necrosis at
5000 mg/Kg/body weight of aqueous and methanol extracts. (H and E, X 400)

42.34 ± 2.12, 43.45 ± 0.96, 42.11 ± 3.01,39.31 ± 2.22, 40.56 ±
1.83, and 39.65 ± 2.30 for treatments M100, M75, M50,
A100, A75, A50, Positive contorl, and negative control, respectively. However, following traetments with the methanol
and aqueous B. owariensis whole plant extracts, the PCV
values increased to 53.43 ± 2.7, 51.32 ± 2.0, 47.20 ± 1.8,
47.43 ± 2.1, 48.5 ± .78, 48.32 ± 1.90, and 52.10 ± 2.3, for
treatments M100, M75, M50, A100, A75, A50, and Positive
contorl, respectively (Fig. 6). Only the negative control (non

treated) had a further decrease in the mean PCV value of
27.27 ± 1.11% (Fig. 6).
Figure 8 represents the percentage increase in PCV
values 22.66, 27.28, 11.48, 9.16, 15.17, 22.92, and 28.21%
for animal treated with M100, M75, M50, A100, A75,
A50, and Positive contorl, respectively (Fig. 7). Only the
negative non treated control had a percentage decreaes
in PCV value 31.22% following post infection and treatment. There was significant increase in the PCV values

Fig. 2 Plate II (a-f): Toxicity of aqueous and methanol whole plant extracts of Brillantaisia owariensis on the histology of kidney organ in BALB/c
mice-photomicrograph of kidney sections of mice. a Mild tubular adhesion and lymphocyte hyperplasia at doses of A10 mg/Kg/body weights of
aqueous and methanol extracts. b Mild tubular necrosis at 100 mg/Kg aqueous extract, and moderate hepatic necrosis in mice orally
administered 100 mg/Kg/ body weight of the methanol extracts. c Mild tubular necrosis in mice administered 1000 mg/kg aqueous and
methanol extract. d Mild glomerular necrosis at 1600 mg/kg aqueous and methanol extract e moderate to mild lymphocyte hyperplasia at 2500
mg/Kg/ body weight of both aqueous and methanol extract. f Moderate tubular adhesion and moderate lymphocyte hyperplasia at 5000 mg/Kg/
body weight of aqueous and methanol extracts. (H and E, X 400)
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Fig. 3 Mean daily rectal temperature of experimental mice treated and non-treated with methanolic and aqueous extracts of Brillantaisia
owariensis against T. brucei brucei

Fig. 4 Mean daily weight of experimental mice treated and non-treated with methanolic and aqueous extracts of Brillantaisia owariensis against
T. brucei brucei
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Fig. 5 Mean daily parasitemic score of experimental mice treated and non-treated with methanolic and aqueous extracts of Brillantaisia
owariensis against T. brucei brucei

Fig. 6 Mean packed cell volume of experimental mice, Pre-infection (baseline), post-infection and post treatment with methanol and aqueous
whole plant extracts of Brillantaisia owariensis against T. brucei brucei
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Fig. 7 Percentage change in mean packed cell volume of experimental mice, Pre-infection (baseline), post-infection and post treatment with
methanol and aqueous whole plant extracts Brillantaisia owariensis against T. brucei brucei

in comparison to the post infection values prior treatment (Fig. 7).
Mean daily survival time

Animals treated with methanol extract of 100 mg/kg, 75
mg/Kg and 50 mg/Kg aqueous extracts had the highest
mean survival time of 8 days as compared to the negative
control group (Fig. 8) while animals in the positive
control group that received Diminazene aceturate had a
mean survival time of 9 days (Fig. 8).

Discussion
One of the best ways to ascertain the safety of plant
extracts is toxicological assessment accompanied by
appropriate histological studies. The acute oral toxicity
studies (LD50) for methanol and aqueous plant extracts
in this study were calculated at 3535 mg/kg/body weight.
A scale proposed by Lorke [21] roughly classifies substances that posess LD50 < 1.0 mg/Kg as very toxic; those
with LD50 up to 10 mg/kg as toxic, LD50 up to 100 mg/
kg as less toxic and slightly toxic when LD50 up to 1000
mg/kg. Substances with LD50 values more than 5000
mg/Kg are non-toxic. This therefore suggest that the extract of Brillantaisia owariensis is non-toxic. Similarly,

the acute toxicity study of the stem-bark methanol
extract of Khaya senegalensis had an LD50 of 3807 mg/
Kg / body weigh in rats and declared as non-toxic [28].
The Liver and kidney are important organs that play a
vital role in bio-transformation and elimination of many
toxic together with their metabolites from the body, and
are the primary target organs of toxic injury because of
its role [29, 30]. In this study it was observed that oral
administration of the extract caused some mild to moderate histological effects mostly in the liver and kidney
indicating that it mildly hepatotoxic and nephrotoxic.
Lymphocytic cell infiltration observed may be due to
presence of the flavonoid glycoside present in B. owariensis, the presence of flavonoid glycosides has been
suggested to cause focal inflammation around the portal
triad on the liver with no effect on the kidney [31]. Presence of saponin in plant extract has been reported to
cause histopathological alterations in rats [32].
There was no significant increase in the mean daily
rectal temperature of all extract-treated animals. A
characteristic sign and symptom of trypanosomosis in
susceptible animals is the increase in body temperature
[33, 34]. Despite undulating parasitaemia observed in
mice treated with methanol extract and progressive
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Fig. 8 Mean daily survival time (days) of experimental mice treated and non-treated with methanolic and aqueous extracts of Brillantaisia
owariensis against T. brucei brucei

parasitaemia observed when treated with aqueous
extract, there was no conforming undulating pyrexia.
This could be due to the presence of the compound
Acetamide, N-(4-hydroxyphenyl)-N-methyl (Paracetamol)
which is an antipyretic, which may have be responsible for
insignificant increase in mean rectal temperature of the
test organisms. Anosa [35] observed that increase in parasitaemia and pyrexia did not simultaneously occur. The
result from this study is in discordance with the reports of
Mbaya et al. [36, 37] that a direct relationship exists
between undulating pyrexia and fluctuating parasitaemia
in trypanosomosis.
Although weight loss has been observed as one of the
primary clinical signs of African trypanosomosis [38],
the lack of significant loss of weight in mice employed
for this study may be related to the high sources of nutrients in B. owariensis [39]. Furthermore, an important
factor for the attained weight gain in mice in this study
could be associated with increased supply of oxygen and
nutrients due to the improved PCV level [40]. In contrast to this study, Ngure et al. [41] reported that all
trypanosome-infected mice treated with Azadiracta
indica bark extract showed a significant decline in body
weight during the experimental period except those
treated with Melasorpol (Mel-B).
The in-vivo antitrypanosomal activity of the extracts
revealed that there was no cessation or complete

elimination of parasites from the bloodstream of infected
mice when administered aqueous and methanol extract
of B. owariensis, but only reduced the level of parasitaemia. Several researchers made similar observations on
reduction in parasitaemia when different plant extracts
were administered to laboratory animals [42–44]. It is
very likely that the oral route of administration of the
plant extract in this study could course the failure of the
extract to clear the parasite from the blood because the
active compounds in the extracts may have failed to
reach the site of action or rapid metabolization [45, 46].
It is also possible that the secondary metabolites in the
extracts underwent biotransformation within the gastrointestinal tract and liver, thereby preventing completely
elimination of the parasites. It is also likely that the nonefficacy of the plant could be the trypanosome species
employed in this study or the animal model used [47]. It
has been reported that BALB/c mice show lesser survival
and less parasite control when compared to C57Bl/6
mice [48], and that BALB/c mice exhibit prolonged
survival in T .B. gambiense infection, in contrast to T. b.
rhodesiense and T. b. brucei infections [49].
The reduction of PCV values by more than 20% of the
baseline values in all mice day 3 post-infection is an
indication of haemolytic anaemia, and is considered the
most characteristic symptom whose severity is linked to
the level of parasitaemia [50]. Interestingly, following
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treatment with aqueous and methanol extracts of B.
owariensis, there was significant restoration of the
haemolytic condition and increase in the survival time in
all the treated groups over the negative (non-treated)
control group, and this could be attributed to the
presence of secondary metabolites such as alkaloids with
have been reported to reverse haemolysis [51, 52].
Additionally, it has been reported that B. owariensis is
rich in amino acids which are building blocks of protein
with a high quantity of Glycine which is needed during
periods of rapid growth and for the biosynthesis of
porphyrins of haemoglobin [39]. Similarly, Brillantasia
nitens is reported to have haematinic activity [53]. Furthermore, the haematic activity of B. owariensis observed
in this study, thus lend credence to it use in folklore
medicine in the management of anaemia South Western
Nigeria, and other African countries especially in Democratic republic of Congo [19].
Generally, the infected mice that were treated with
methanol extract had the highest mean survival time of
8 days compared to the mice treated with aqueous
extracts and the non-treated negative control. This could
be attributed to high presence of alkaloids, saponins,
cardiac glycoside, and anthraquinone in the methanolic
extract with higher antitrypanosomal activities [54, 55].

Conclusion
The extracts of B. owariensis are relatively non-toxic
with a good safety margin when administered to mice
orally. Crude methanol extract exhibited a better suppressive and haematinic antitrypanosomal activities than
the aqueous extract, and it has a promising effect by its
ability to reduce anaemia in mice challenged with T.
brucei brucei, and prolonged survival.
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