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Abstract

Background: The search for new antimalarial drugs has become increasingly urgent due to plasmodial resistance
to existing drugs. As part of this global effort, the present study aimed at evaluating the antimalarial activity of two
traditionally used medicinal plants against the disease.

Methods: Acute toxicity and four-day suppressive effects of aqueous, methanol and chloroform extracts of the
seed and leaf of Brucea antidysenterica and Ocimum lamiifolium, respectively, were investigated in Swiss albino mice
using Plasmodium berghei using standard procedures.

Results: Methanol extract of the leaves of O. lamiifolium did not exhibit any sign of acute toxicity up to the dose of
2000 mg/kg body weight. However, all mice provided with seeds of B. antidesenterica at a dose of 2000 mg/kg
body died within 24 h. The aqueous, methanol and chloroform crude extracts of B. antidesenterica significantly (p <
0.05) inhibited parasitaemia in a dose-dependent manner and prevented body weight loss at doses of 200, 400 and
600 mg/kg body weight. In addition, the extracts prolonged the mean survival time of P. berghei-infected mice
compared to the non-treated control. However, it did not prevent reduction in packed cell volume except the
chloroform extract in three doses and methanol extract at 200 mg/kg and 400 mg/kg. Extracts from O. lamiifolium
also exhibited significant (p < 0.05) antiplasmodial activities. The extracts did not prevent body weight loss and PCV
reduction, especially in chloroform. The highest suppression was recorded from aqueous crude extract of O.
lamiifolium with 35.53 % in the dose of 600 mg/kg. On the other hand, a similar higher suppression was found in
both methanol and chloroform of crude extracts of B. antidesenterica with 47.70 %, 46.44 % of chemosuppression,
respectively, in its highest dose tested.

Conclusion: Crude aqueous, methanol and chloroform extracts of the two medicinal plants possess acceptable
antimalarial effects. However, further investigation should be pursued on toxicity study and to isolate the bioactive
components responsible for the observed antimalarial action of the plants.
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Background

Malaria has been a great challenge to humanity since
time immemorial. An estimated 300—500 million people
are affected by malaria throughout the world annually
[1]. This same world health organization (WHO) source
indicates that 95 % of malaria-related deaths occur in
sub-Saharan Africa, with children younger than five
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years of age and pregnant women being the most se-
verely affected. In recent years, the burden of malaria
has fallen in many parts of Africa following the intro-
duction of more effective treatments and the scale-up of
long-lasting insecticidal nets (LLIN) use [2]. But, vector
mosquito resistance to insecticides recommended for
current use [3] coupled with emergence of drug-
resistant parasite strains to the latest antimalarials in use
[4—6] demand for new drugs with new modes of action.
Plants have been used in the traditional treatment of
malaria for years in the past and present in various parts
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of the world [7] apart from being source of various anti-
malarial drugs [8]. In Ethiopia it is estimated that about
90 % of the population is dependent on traditional medi-
cine, essentially plants [9].

Ocimum lamiifloium Hochst. ex Benth and Brucea
antidysenterica Mill are among the most common trad-
itional medicinal plants used in Ethiopia. O. lamiifolium
belongs to the family Lamiaceae. It is traditionally used
to relieve pain, wound, fever, malaria and inflammatory
disorders in Ethiopia [10]. It is also used for treat-
ment of intestinal disorders, eye disease and cough
[11]. Brucea antidysenterica (Simaroubaceae) is simi-
larly used in traditional medicine for multiple pur-
poses. Different parts of the plant are widely used
against malaria, helminthic infections, fever, dysentery
and other disorders [11, 12]. Despite its wide applica-
tion in the traditional healthcare domain only few or-
ganized and thorough scientific investigations have
been undertaken to evaluate the safety and efficacy of
Ethiopian traditional medicinal plants. In vivo and in vitro
studies conducted on fruit extracts of Brucea javanica, a
species closely related to Brucea antidysenterica, demon-
strated antiplasmodial activity of the plant attributable to
quassinoid constituents [13]. Study also shows that the or-
ganic leaf extract of Ocimum gratissimum, a species found
under the genus where Ocimum lamiifolium belongs, sup-
pressed parasitaemia of Plasmodium berghei in mice by
88.07 % at a dose of 100 mg/Kg body weight [14]. Essen-
tial oil of Ocimum gratissimum demonstrated significant
antimalarial activities in the four-day suppressive in vivo
test in mice [15]. In vitro test conducted on three qui-
nones isolated from Ocimum basilicum, another related
species, showed antiplamodial activity with an IC50 value
of below 1 pg/ml [16]. The present study, therefore, aimed
at assessing the antimalarial activity of the crude extracts
of the seed of B. antidysenterica and leaf of O. lamifolium
against P. berghei in Swiss albino mice.

Methods

Plant materials and identification

The plant samples were collected from Endeget Yfotie area
(Lummamie District) in Amhara Regional State, 260 km
northwest of Addis Ababa, Ethiopia, in October, 2013. The
plants were identified by Dr Mirutse Giday (second author)
at Aklilu Lemma Institute of Pathobiology, Addis Ababa
University, and voucher specimens were deposited in the
National Herbarium of Addis Ababa University with vou-
cher number AKOl1 (O. lamiifolium) and AKO02 (B.
antidysenterica).

Preparation of crude plant extracts

The collected plant parts were air-dried at room
temperature under shade, without exposure to sun
light, and ground into powder using an electric mill
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(IEC, 158 VDE 066, Germany). The crude extracts
were prepared by a cold maceration technique [17].
The powders of plant parts (90 gm of each part) were
separately mixed in 900 ml of distilled water, chloro-
form and methanol in Erlenmeyer flasks and placed
on a platform shaker (GFL, model 3020, Germany) of
120 revolutions per minute (rpm) for 72 h at room
temperature. The mixtures were first filtered using
muslin gauze and then passed through Whatman
grade Ne 1 filter paper. The methanol and chloroform
extracts were concentrated in a rotary evaporator
(Buchi type TRE121, Switzerland) at a temperature of
45 °C and dried in water bath at 45 °C. The water ex-
tracts were frozen in a refrigerator overnight and
dried in a lyophilizer (CHRIST, 3660 Osterode/harz,
France) to get a freeze-dried product.

Experimental animals and Plasmodium parasite
inoculation

Swiss albino mice (6-8weeks) of both sexes weighing
27-36 g and chloroquine (CQ)-sensitive P. berghei strain
maintained in the animal house of the Department of
Microbial, Cellular and Molecular Biology, Addis Ababa
University, were used for the experiment. The mice were
housed in cages under standard conditions and all had
free access to food (mice pellet) and water ad libitum
throughout the experimental period. Good hygiene was
maintained by constant cleaning and removal of feces
and spilled food from cages daily. The parasite was sub-
sequently maintained in the laboratory by serial blood
passage from infected mice to the non-infected ones on
a weekly basis. Blood samples taken from donor mouse
with growing parasitaemia of 30—40 % were diluted with
normal saline so that each 0.2 ml of blood contained
1x10” infected erythrocytes, the standard inocula [18].
Each mouse was intraperitoneally inoculated with 0.2 ml
of diluted blood.

In vivo acute toxicity test of the crude plant extracts

The methanol extract of the two medicinal plants were
evaluated for their acute toxicity in non-infected female
mice. The mice were starved for 3—4 h before the ex-
periment with only water allowed and 1-2 h after the
administration of the extracts. In the evaluation of each
extract, 20 mice were randomly divided into four groups
of 5 mice per cage and were given orally increasing
doses of 500, 1000 and 2000 mg/kg body weight of the
plant extracts. The mice in the control group received
0.2 ml of respective vehicle of each extract (3 % Tween
80). Then, the mice were observed continuously for 1 h,
intermittently for 4 h and a period of 24 h for gross be-
havioral changes such as rigidity, sleep, mortality and
other signs of acute toxicity manifestations and were
followed for 14 days [19].
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In vivo evaluation of the antimalarial activity of plant
extracts

For an in vivo evaluation of each extract, the standard
four-day suppressive method was used [4]. Male mice
were infected by giving inocula of about 1x10” parasites.
The infected mice were randomly divided into 11 test
groups (5 mice in each group); nine test groups and two
control groups (each for CQ as a standard drug and 3 %
tween 80 as a negative control) for each plant. The test
extracts were prepared in three different doses; 200 mg/
kg, 400 mg/kg and 600 mg/kg and CQ at 25 mg/kg in a
volume of 0.2 ml and vehicles at 1.4 ml/mouse in a vol-
ume of 0.2 ml. All the extracts and the drug were given
through intragastric route by using standard intragastric
tube to ensure safe ingestion of the extracts and the
drug. Treatment was started after 3 h of infection on
day 0 and then continuing daily as a single dose for four
days (i.e. from day O to day 3). On the fifth day (D),
blood sample was collected from tail snip of each mouse.
Thin smear was fixed with methanol and stained with
10 % Giemsa solution.

The stained slides were examined under light micro-
scope with an oil immersion objective of 100x magnifi-
cation power to evaluate the percent suppression of each
extract with respect to the control groups. Respective
percent parasitaemia and percentage suppression were
calculated using the formula given below [20, 21].

Parasitaemia in negative control-Parasitaemia in study group
Parasitiaemia in negative control

% Suppression =
x 100

Number of infected RBCs
Total No of RBCs examined

% Parasitaemia = x 100

Determination of packed cell volume

Packed cell volume (PCV) of each mouse was measured
before infection (Dy) and on D4 after infection. For this
purpose, blood was collected from the tail of each mouse
in heparinized microhaematocrit capillary tubes up to 3/
4™ of its length. The tubes were sealed by crystal seal
and placed in a microhematocrit centrifuge (Hettich
haematokrit) with the sealed ends outwards. The blood
was centrifuged at 12,000 rpm for 5 min. The volume of
the total blood and the volume of erythrocytes were
measured and PCV was calculated as given below [22]:

_ Volume of erythrocytes in a given volume of blood

pcv Total blood volume

x 100%

Determination of body weight

The body weight of each mouse in all the groups was
measured on DO and on D4 in case of treatment to
evaluate the effectiveness of the extracts in preventing
loss of body weight due to the parasite. Each mouse was
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weighted before and after the different doses using sensi-
tive digital weighing balance (Scientech balance).

Determination of mean survival time

Mortality of both the treatment and control groups were
monitored and recorded daily for each mouse for one
month. The mean survival time (MST) for each group
was calculated using the following formula as described
below [22].

MST — Sum of survival time (days) of all mice in a group

Total number of mice in that group

Data analysis

Data were presented as mean plus or minus standard
error of the mean (M + SEM). Statistical significance was
determined by one-way analysis of variance (ANOVA)
and Post hoc’s Scheffe test using statistical package for
social sciences (SPSS) version 17 software (Chicago, IL,
USA). Student's paired t — test was used to compare pa-
rameters within groups. For all the data obtained, statis-
tical significance was set at p < 0.05.

Results

Extraction yields of plant materials

For seeds of Brucea antidysenterica, the highest yield
was obtained for their methanol extract (8.69 g),
followed by that for aqueous (5.64 g) and chloroform
(4.79 g) extracts. For leaves of Ocimum lamiifolium, the
highest yield was obtained for their methanol extract
(7.79 g), followed by that for aqueous (6.20 g) and
chloroform (5.21 g) extracts. However, there was no sig-
nificant difference (p > 0.05) in yield among the different
extracts.

In vivo acute toxicity test

The methanol extracts of the leaves of O. lamiifolium
administered orally in a single dose of up to 2000 mg/kg
body weight, showed no lethal effect within 24 h of ob-
servation. Gross physical and behavioral observation of
the experimental mice revealed no visible signs of acute
toxicity such as urination, hair erection, lacrimation, and
reduction in feeding activity. In general, the mice were
physically active. However, in case of the aqueous,
chloroform and methanol extracts of the B. antidysenter-
ica extract, lack of visible signs of acute toxicity and
mice fatality were observed in the dose of 500 mg/kg
body weight. At the level of 1000 mg/kg body weight,
hair erection and sleepy activities were observed within
4 h although the mice became active from that time on-
wards. But, in the dose of 2000 mg/kg body weight all
mice were dead within 24 h.
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In vivo evaluation of the antimalarial activity of plant
extracts

Effect of crude extracts on PCV and body weight

The result showed a significant (p <0.05) reduction in
packed cell volume (PCV) values between DO (inocula-
tion day) and D4 (5 days after D0O) in mice treated with
chloroform and methnol extracts of the leaves of O.
lamiifolium at all the three dose levels (200 mg/kg,
400 mg/kg for chloroform and 600 mg/kg). Whereas,
mice treated with aqueous extract did not show signifi-
cant (p > 0.05) PCV reduction at all the three dose levels.
There was significant (P < 0.05) change between DO and
D4 in body weight of mice treated with chloroform ex-
tracts at the three dose levels. The aqueous and metha-
nol extracts treated mice had shown no significant (P>
0.05) deviation in body weight between D4 and DO
(Table 1).

Extracts of the seeds of B. antidysenterica have signifi-
cantly (P <0.05) prevented loss of body weight between
DO and D4 in mice treated with methanol extract at all
the three dose levels (200 mg/kg, 400 mg/kg and
600 mg/kg) Mice treated with chloroform extract signifi-
cantly (p <0.05) lost body weight only at two dose levels
(200 mg/kg, 400 mg/kg) and those treated with aqueous
extract demonstrated significant (P < 0.05) body weight
loss only at the dose level of 600 mg/kg. Significant (P <
0.05) reduction in PCV was observed at all the three
dose levels in mice treated with aqueous extract. Mice
treated with methanol extract showed significant (P <
0.05) reduction in PCV only at the dose level of 600 mg/
kg. However, no significant (P> 0.05) loss in PCV was
shown between DO and D4 in mice treated with chloro-
form extract at all the three dose levels (Table 2).
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Effect of crude extracts on parasitaemia and mean survival
time

In the four day suppressive test, all the extracts resulted
in reduction of parasitaemia level significantly (P < 0.05)
as compared to the negative control for both plants.
However, the extracts did not clear the parasite com-
pletely on D4 as opposed to the positive control group
(treated with 25 mg/kg CQ) which had no detectable
parasitaemia on the same post infection day.

The crude aqueous, methanol and chloroform extracts
of O. lamiifolium significantly suppressed the parasit-
aemia. The highest suppression was obtained for metha-
nol (24.95, 24.57 and 26.06 %) and aqueous (22.16, 26.76
and 35.53 %) extracts treated mice at the dose levels of
200 mg/kg, 400 mg/kg and 600 mg/kg, respectively. The
extracts also prolonged the mean survival time of in-
fected mice compared to the non-treated ones (Table 3).

In the same way, the aqueous, methanol and chloro-
form extracts of B. antdysenterica showed significant
parasite suppression in all the doses administered and
they exhibited significant suppression of the parasit-
aemia at a higher dose (600 mg/kg). The highest sup-
pression was obtained for methanol (38.08, 43.33 and
46.44 %) and chloroform (31.23, 43.23 and 47.70 %) ex-
tracts treated mice at the dose levels of 200 mg/kg,
400 mg/kg and 600 mg/kg, respectively. The mean sur-
vival time (MST) of mice for a given extract was also
longer compared to those in the negative control
(Table 4).

Discussion
The methanol extracts of the two plants produced the
highest yield and this could be due to high concentration

Table 1 Effect of aqueous, methanol and chloroform crude extracts of leaves Ocimum lamiifolium on body weight and PCV of P.

berghei infected mice

Extracts/ Dose PCv Body weight

treatments ggn)g/ Do D-4 Do D-4

NC 0 5280+ 048 4058+ 0.64° 2790+ 064 2398+ 146

dH,0 200 5359+ 288 4475+ 0. 967 2776020 26.88 =025
400 5509+ 101 4749+227° 2812+0.13 2956 +0.32°
600 5198+099 5038 +052° 2688 +0.15 2720+055°

CH;OH 200 5466+1.15 4267 +067° 2650+ 141 2629 + 253
400 5169+1.11 4013+ 184° 2756+ 141 2622 +1.40°
600 5398+ 099 56.09 +0.44° 2910+ 258 3009 +2.16°

CHCl, 200 5694 + 050 4636 +06° 2938+ 239 2436+ 1.44°
400 54.14+156 4230+087° 3370+876 2823 +690°
600 5168+074 4323 +066° 2866+ 2.55 2500+ 051°

cQ 25 5473+027 5337+021° 2880+0.23 3097 £092°

Key: Values are presented as mean + SEM; n =5; PCV packed cell volume, NC negative control (3 % tween 80), dH20 distilled water, CH;0H methanol, CHCl3
chloroform, CQ chloroquine (positive control); 2 = the difference between day 0 and day 4 is not significant (P> 0.05); ® = the difference between day 0 and day 4

is significant (P < 0.05)
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Table 2 Effect of aqueous, methanol and chloroform crude extracts of seeds of Brucea antidysentmerica on body weight and PCV of

P. berghei infected mice

Extracts/ Dose PCV Body weight

treatments g)g/ Do D-4 Do D4

NC 53374075 4667 +1.79° 2870+324 2760 +388

dH,0 200 5699 +2.02 4510+ 065° 3225+122 29.75 +0.09°
400 56.84+2.83 4353+ 508" 31.50+0.79 3024 +0.52°
600 5574+1.00 4862 +1.93° 2580+ 089 31.10+137°

CH;OH 200 50.78 + 096 5129+ 029° 2856 + 141 3122+140°
400 5319+ 109 5326+ 2.20° 34104258 3609+ 2.16°
600 5662+ 190 5040 + 3.55° 3150+ 230 3335+186°

CHCl; 200 5567 +138 5289+ 1.30° 3095 +225 3236+028°
400 5209+283 53.09 +095° 296+ 183 3125 +044°
600 518+159 5127 +195° 295+ 141 2939405

cQ 25 5227+074 51.82+0.82° 3054+037 33+037°

Key: Values are presented as mean + SEM; n=5; PCV packed cell volume, NC negative control (3 % tween 80), dH20 distilled water, CH;0H methanol, CHCl3
chloroform, CQ chloroquine (positive control); ® = the difference between day 0 and day 4 is not significant (P> 0.05); ® = the difference between day 0 and day 4

is significant (P < 0.05)

of compounds in the plants that better dissolve in
methanol. The highest yield of methanol extracts could
also be attributed to relative ability of methanol to pene-
trate cellular membranes to extract ingredients in cells.
The leaf extracts of Ocimum lamiifolium did not cause
mortality or any sign of behavioral change that is indica-
tive of acute toxicity in the experimental mice after oral
administration of extract (500 to 2000 mg/kg body
weight). Therefore, the plant can be considered safe ac-
cording to the Organization for Economic Cooperation
and Development (OECD) guideline which recommends
a maximum dose of 2000 mg/kg for acute toxicity [19].
This could justify the common use of the plant in

Ethiopian traditional medicine to treat malaria and other
ailments.

In case of methanol extract of the seeds of Brucea
antidysenterica, no visible signs of acute toxicity and
death of the mice were observed at a dose of 500 mg/kg
body weight while at the level of 1000 mg/kg body
weight hair erection and sleepy activities were observed
but no death was recorded. Meanwhile, at the dose of
2000 mg/kg body weight all mice were dead. This indi-
cates that the lethal dose (LDsg), a concentration of a
chemical that kills 50 % of the test animals, of B. antidy-
senterica methanolic extract is less than 2000 mg/kg
body weight.

Table 3 Antimalarial activities of aqueous, methanol and chloroform extracts of leaves of O. lamiifolium and mean survival time of P.

berghie infected mice

Extraction Dose (mg/ Extract antimalarial activity on D4 post-infection Mean survival time (days)

solvents kg) % Parasitaemia + SEM % suppression

dH,0 200 3568+ 142 2216 1095+ 1.04"
400 3357 +281 26.76 1165+ 065
600 29.55+0.89 3553 1250+ 041"

CH;OH 200 33.83+343 24.95 1000+ 1.70°
400 3400+ 592 24.57 1280+0.76
600 3333+11.69 26.06 1100+ 080"

CHCL; 200 3800+3.88 15.70 940+ 67"
400 3642+ 201 19.21 9.80+ 067
600 35.75+337 20.69 960 £1.51

Control CQ (25 mg) 0.00 +0.00 100.00 ND
T80 4584+2.11 0.00 7.00+0.50

Key: Values are presented as M + SEM; n = 5; T80 = negative control (3 % tween 80); CQ positive control (chloroquine), ND no death within the follow-up interval
(30-days), dH,O distilled water, CH;OH methanol, CHCl; chloroform, CQ chloroquine (positive control); * = values are significantly different (p < 0.05) from that of

the negative control
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Table 4 Antimalarial activities of aqueous, methanol and chloroform extracts of seeds of B. antidysenterica and mean survival time of

P. berghie infected mice

Extraction solvents B. antidysenterica Extract antimalarial activity on D4 post-infection Mean
Dose (mg/kg) % Parasitaemia + SEM % suppression ;L;:gv(?jlays)
dH,O 200 39.69£1.10 24.05 9.25+069
400 32.19+£062 3840 10+ 0054
600 2839+168 4568 1250 +041"
CH;0H 200 34.36 £ 0.836 3808 1290+ 1.04
400 2857 £1.31 4333 1480+ 120
600 2799+ 089 4644 1500+ 140"
CHCl3 200 3594 +0.86 31.23 1200+ 170"
400 29.67 £1.31 4323 1300+ 080"
600 27.33+£0.89 47.70 1550041
Controls QC (25 mg) 0.00+£0.00 100.00 ND
T80 5226+1.50 0.00 7.00+0.50

Key: Values are presented as M + SEM; n = 5; T80 = negative control (3 % tween 80); CQ positive control (chloroquine), ND no death within the follow-up interval

(30-days), dH-0 distilled water, CH;OH methanol, CHCl; chloroform, CQ chloroquine (positive control)

the negative control

All the three crude extracts (aqueous, methanol and
chloroform) of B. antidysentrica and aqueous and
methanol extracts of O. lamiifolium prevented weight
loss. However, chloroform extract of O. lamiifilum did
not prevent weight loss which could be attributed to the
presence of compounds that have effect on appetite.

The PCV values of P. berghei infected mice that were
treated with the extracts of both plants were reduced as
a result of malaria infection. The mean survival time of
mice treated with all the extracts of B. antidysenterica
was longer compared to the respective negative control,
confirming that the crude extracts of the study plant
suppressed P. berghei and probably reduced the overall
pathogenic effect of the parasite in the study mice. How-
ever, mice treated with O. lamiifolium extract lived
shorter. This may be due to the suppressive effects of
the plant. This suggests that the crude extracts of B.
antidysenterica were relatively more protective than that
of O. lamiifolium. It may be because of the relatively
shorter half life of O. lamiifolium [23].

According to Krettli et al. [24] a compound is consid-
ered active when reduction in parasitaemia is > 30 %. In
this study, all test groups treated with methanol, aque-
ous and chloroform crude extracts of B. antidesenterica
induced more than 30 % suppression including the lower
doses except the 200 mg/kg of the aqueous extract.
Similar studies on other plant species such as Acacia
nilotica [25], Clerodendrum myricoides, Dodonea angu-
stifolia and Aloe debrana [26] and A. africanus [27] re-
ported significant parasitaemia suppression.

A remarkable suppression suggests the potency of the
seed extracts of B. antidyesenterica against malaria. The
antimalarial activity of the plant might be attributed to

*
i

=values are significantly different (p < 0.05) from that of

the presence of bioactive compounds such as quassinoid
and canthin alkaloids [28]. However, the active com-
pound(s) responsible for the observed activity need to be
identified in future studies.

On the other hand, the lower doses (200 mg/kg and
400 mg/kg) of the methanol and aqueous extracts of O.
lamiifolium may be considered to have lower antimalar-
ial activities. This could be due to the presence of active
compounds at low levels in natural products whose ac-
tivity may not be detected at lower doses [24].

The difference between the antimalarial activities of
extracts of both plants in all the three solvents may indi-
cate differences in the level and composition of active
compounds [29]. The difference may also be due to dif-
ferences between the solvents used for the extraction of
the plant materials as the secondary metabolites/com-
pounds could be different.

The observed low antimalarial activity of plant extracts
tested could be partly explained by the fact that many
antimalarial traditional medicinal plants may lack direct
antiplasmodial activity to cure the disease but their
beneficial role could be in their antipyretic, analgestic
and immune stimulatory effect as demonstrated in other
studies [7, 10]. Furthermore, in traditional medicinal
practice, the healers are known to prescribe concoctions
made from different species of plants that might have
high synergetic effects. According to Abdu et al. [30],
biological actions can be due to these components in
complicated concert of synergistic or antagonistic activ-
ities. Also, the effectiveness of a given extract can also
be influenced by the rate of gastrointestinal uptake and
the half life in plasma metabolism of the active com-
pounds [23].
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The extracts of the two plant parts did not totally clear
the parasitaemia up to the highest tested doses.
Complete clearance of parasitaemia may be achieved
within the toxic range of the extracts. These findings
provide information on the antimalarial effect of the
plant extracts tested and warrant carrying out of chronic
toxicity studies.

The limitation of this study includes failure for not
conducting additional antimalarial tests using curative
and prophylactic methods.

Conclusion

This study has shown that aqueous, methanol and
chloroform extracts of seeds of B. antiydesenterica and
leaves O. lamiifolium exhibited a reasonable antiplasmo-
dial activity. While O. lamiifolium was safe at the highest
tested dose of the extracts, B. antidysenterica showed
toxicity at 2000 mg/kg body weight. Further studies are
recommended on antiplasmodial activities as well as
safety profiles of the plants.
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