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Abstract 
The efficacy of stem-bark extracts of Securidaca longipedunculata against Trypanosoma brucei brucei infected rats 
was investigated. For curative study, forty adult Wistar rats of both sexes were randomly divided into 8 groups of 5 
rats each. Each rat was infected with 10

6
 cells of trypanosomes per ml of blood intraperitoneally (ip). Rats in 

groups 1 and 2 received the crude methanol extract (CME) at 0.7 and 0.35 mg/kg, respectively. Similarly, rats in 
groups 3 and 4 received ethyl acetate fraction (EAF) at 0.7 and 0.35 mg/kg, respectively; while 5 and 6 were 
treated with 0.9 and 0.45 mg/kg of aqueous methanol fraction (AMF), respectively. Rats in groups 7 and 8 were 
treated with diminazene aceturate (3.5 mg/kg) and phosphate buffered saline, PBS (2 ml/kg), respectively. Four 
rats (group 9) were neither infected nor treated and served as neutral control. In the prophylactic studies, 25 rats 
of both sexes were randomly divided into V groups of 5 rats each. Rats in groups I, II, and III were pre-treated with 
CME at 0.7 mg/kg i.p. for 3, 5 and 7 days, respectively; while group IV received PBS for 7 days and served as 
negative control. The rats were then individually infected with 10

6
 parasites per ml of blood on days 3, 5 and 7 for 

groups I, II and III, respectively. Rats in group V were neither treated nor infected and served as neutral control. 
CME of S. longipedunculata suppressed level of parasitaemia and prolonged the survival period of rats when 
compared to other groups (P<0.05). Pre-treatment of animals with CME before challenge with the parasite could 
not prevent infection. Thus, stem-bark extract of S. longipedunculata exhibited some levels of curative 
antitrypanosomal effect against T. brucei brucei infection in rats despite its low margin of safety. 
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Introduction 
Tsetse-transmitted trypanosomosis is an important 
constraint to livestock development in sub-Saharan 
Africa with estimated direct annual losses to 
producers and consumers exceeding US$1 billion 
(Kristjanson et al., 1999; Simukoko et al., 2007). The 
disease is ranked among the top 10 global cattle 
diseases affecting livestock production in sub-
Saharan Africa. (Perry et al., 2002). The scarcity of 

modern effective drugs for the treatment and 
management of trypanosomosis, combined with 
their high cost has created a growing public interest 
in the pursuit of alternative natural drugs from 
botanicals (Etet & Mahomoodally, 2012). 
Phytotherapy is the oldest form of therapeutic 
treatment world-wide with the use of over 21, 000 
plant species as herbal medicine (Efferth, 2010). 
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Natural products are important sources of lead 
compounds in the development of new drugs 
(Kayser et al., 2003). However, the great potential of 
plants as lead to the discovery of newer 
antitrypanocidal drug is still at its lowest ebb (Adams 
et al., 2013).  Many existing drugs were derived from 
natural compounds (Newman & Cragg, 2012). There 
are only three available trypanocidal drugs for the 
management of trypanosomosis in ruminants. 
Diminazene aceturate with only therapeutic activity, 
homidium as well as isometamidium both with 
therapeutic and prophylactic activities (Tauheed et 
al., 2016a) Therefore, screening natural products 
may provide a link to the discovery of a new 
compounds with unique structure of high activity 
and selectivity. 
Securidaca longipedunculata (Polygalaceae) also 
known as violet tree, fibre tree or Rhodesian violet in 
English, and popularly known as uwar magunguna 
(mother of all medicines) in Hausa speaking 
communities of northern Nigeria (Tauheed et al., 
2016b). It is a small tree of up to 6-9 m high with a 
pale grey, smooth bark and oblong, more or less 
hairless alternate leaves of varying size and shape 
and crowded towards the stem tips (Van Wyk et al., 
2009). Whole plant, root, stem-bark and leaves of 
the plant are used for medicinal purposes in folkloric 
medicine. The plant is widely used in African 
traditional medicine as a general remedy for cough, 
malaria, backache, venereal disease, snakebite, 
erectile dysfunction and tuberculosis (Mongalo et 
al., 2015). The aim of this study was to determine 
the anti-trypanosomal effect of stem-bark extracts 
of Securidaca longipedunculata against T. brucei 
brucei experimental infection in rats. 
 
Materials and Methods 
Plant collection and identification 
Fresh stem-bark of Securidaca longipedunculata was 
collected from Zaria, Nigeria. The plant was 
identified in the Herbarium, Department of 
Biological Sciences, Ahmadu Bello University 
(A.B.U.), Zaria, Nigeria where a voucher number 
specimen of 900213 was assigned. The identified 
stem-bark was dried in an open air in the Laboratory 
and the dried sample was kept in polythene bags 
until required for preparation of the extract. 
 
Plant extraction, concentration and fractionation 
Seven hundred and ninety grams (790) g of the 
pulverised stem-bark of S. longipedunculata was 
extracted with absolute methanol in a soxhlet 
extractor. The liquid extract was concentrated to 

dryness over a water-bath at 60
0
C. About 73 g of the 

crude methanol extract was dissolved in 300 ml of 
distilled water. The solution was transferred to 1 L 
separating funnel and partitioned with 600 ml of 
ethyl acetate for 8 hours. The lower denser aqueous 
fraction was collected into a separate conical flask 
and upper portion (ethyl acetate fraction) was 
dispensed into a clean conical flask. The process was 
repeated two more times and similar fractions were 
pooled together. The fractions were concentrated to 
dryness over a water-bath at 50

0
C and 70

0
C for ethyl 

acetate and aqueous methanol fractions, 
respectively. 
 
Phytochemical screening 
S. longipedunculata extract and fractions were 
evaluated for the presence of carbohydrates, 
anthraquinones, flavonoids, tannins, alkaloid, 
saponins, cardiac glycosides, steroids and triterpenes 
using standard procedures (Trease & Evans, 1983). 
 
Experimental animals 
Adult male and female Wistar rats weighing 
between 170 to 190 g were obtained from the 
animal house, Department of Physiology, Faculty of 
Medicine, Ahmadu Bello University (A.B.U.), Zaria, 
Nigeria. They were allowed to acclimatize for 2 
weeks in the Laboratory at the Department of 
Veterinary Pharmacology and Toxicology, A.B.U., 
Zaria. They were housed in clean plastic cages with 
wood shavings as bedding, which was changed twice 
a week. The rats were fed standard rat feed and 
given access to clean water ad libitum. The approval 
for the use of animal was obtained from the Ethical 
Committee on Animal Use and Care, A.B.U., Zaria, 
Nigeria. 
 
Test organism 
Trypanosoma brucei brucei was obtained from the 
Department of Veterinary Parasitology and 
Entomology, A.B.U., Zaria. The parasite was 
maintained in rats by continuous passage. Each cycle 
of passage was done when parasitaemia was in the 
range of 35 – 40 parasites per field, which 
corresponded to an interval of 6 days post-infection. 
For several passages, about 3 ml of blood was 
obtained from an infected rat by cardiac puncture 
after light chloroform anaesthesia into 5 ml syringe 
and emptied into a vial containing 9 ml of phosphate 
buffered saline (PBS). About 1 x 10

6
 cells 

trypanosomes contained in 0.2 ml was used to infect 
a trypanosome-free rat by i.p. route. 
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Determination of parasitaemia in experimental rats 
Parasitaemia was monitored in blood obtained from 
the tail of infected rats. The number of parasites per 
ml of blood was determined microscopically at ×400 
magnification using the “rapid matching” method of 
Herbert & Lumsden (1976). 
 
Determination of median lethal dose 50 (LD50) 
The median lethal dose (LD50) was determined by 
the method of Lorke (1983). In the initial phase, 9 
rats of both sexes were randomly divided into three 
groups of 3 rats each. Rats in groups 1, 2 and 3 were 
treated i.p. with crude methanol extract at 10, 100 
and 1000 mg/kg, respectively. The rats were then 
observed over 48 hours for signs of toxicity and 
mortality. The procedure was repeated for ethyl 
acetate and aqueous methanol fractions. In the 
second phase of the study, 3 rats for each extract 
were assigned into 3 groups of 1 rat each. The 
animals were individually administered 2, 6, and 8 
mg/kg of crude methanol and ethyl acetate fraction, 
while animals for aqueous methanol fraction were 
administered 6, 8, and 10 mg/kg. The LD50 was then 
computed as geometric mean of highest dose that 
did not kill the rat and lowest dose that killed the rat. 
 
In vivo screening 
A total of 44 male and female Wistar rats were used 
for in vivo study. Forty of them were infected i.p. 
each with 10

6
 T. brucei brucei and then observed 

daily for development of parasitaemia. The forty 
trypanosome-infected rats were divided into 8 
groups of 5 rats each. Rats in groups 1 and 2 
received the crude methanol extract of S. 
longipedunculata at 0.7 and 0.35 mg/kg, respectively 
for 7 consecutive days, while rats in groups 3 and 4 
were given ethyl acetate fraction of the extract at 
0.7 and 0.35 mg/kg, respectively for 4 consecutive 
days. Similarly, rats in groups 5 and 6 received 0.9 
and 0.45 mg/kg of aqueous methanol fraction of the 
extract, respectively for 5 consecutive days, while 
groups 7 and 8 rats were treated with diminazene 
aceturate (3.5 mg/kg) once and PBS (2 ml/kg) for 4 
consecutive days, and served as treated and 
untreated control groups, respectively. The 
remaining four rats (group 9) were neither infected 
with trypanosomes nor treated, and served as 
neutral control animals. The day of commencement 
of treatment was designated day 0. The levels of 
parasitaemia and survival period were observed. 
In vivo prophylaxis study 

Twenty-five rats of both sexes were randomly 
divided into five groups of 5 rats each. Rats in groups 
I, II, and III were treated with crude methanol extract 
of SL at 0.7 mg/kg i.p. once daily for 3, 5, and 7 days 
for groups 1, 2 and 3, respectively, while rats in 
group IV were administered PBS (2 ml/kg) for 7 days 
and served as untreated control. All the rats were 
then individually challenged with 10

6
 T. brucei brucei 

i.p. and observed for parasitaemia. Rats in group V 
were neither infected with trypanosomes nor 
treated and served as neutral control. 
 
Data analysis 
Data obtained were expressed as mean ± standard 
deviation. Analysis of variance (ANOVA) was used, 
followed by Tukey’s post-hoc test for multiple 
comparisons of groups. Values of P< 0.05 were 
considered significant. Line graph and bar chart were 
used to present the effects of treatment with the 
extracts on the level of parasitaemia and survival 
period, respectively. 
 
Results  
Phytochemical screening 
Preliminary phytochemical screening of the extract 
and fractions revealed the presence of 
carbohydrates, cardiac glycosides, saponins, 
steroids, triterpenes and tannins. However, crude 
methanol extract contains flavonoids in addition. 
 
Median lethal dose (LD50) 
All rats administered 10, 100 and 1000 mg/kg of 
extract and fractions of S. longipedunculata died 
within 72 hours of observation in the first phase. In 
the second phase, mortality was recorded at 8 
mg/kg for crude methanol extract and ethyl acetate 
fraction; while 6 mg/kg was observed as non lethal 
dose. However, 10 mg/kg and 8 mg/kg were 
observed as lethal and non lethal doses of aqueous 
methanol fraction in the second phase of LD50 
determination. Thus, LD50 was computed as the 
geometric mean of lowest dose that produced 
mortality and highest dose with no lethal effect. 
For crude methanol extract and ethyl acetate 
fraction, LD50 = √8 X 6 = 6.9 ≈ 7 mg/kg 
For aqueous methanol fraction, LD50 = √10 X 8 = 8.94 
≈ 9 mg/kg 
 
Effect of treatment on the level of parasitaemia in 
infected rats 
The pattern of parasitaemia is shown in figure 1. 
Parasitaemia was observed in all the infected groups 
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4 days after inoculation. The level of 
parasitaemia increased progressively in rats 
treated with ethyl acetate fraction, EA (0.7 
mg/kg) and PBS (2 ml/kg). However, animals 
that received crude methanol extract (CM) at 
0.7 and 0.35 mg/kg and EA at 0.35 mg/kg 
showed undulating parasitaemia. Also, rats 
that were treated with aqueous methanol 
fraction (AM) initially showed low level of 
undulating parasitaemia at day 2 of 
treatment but later showed a progressive 
increase in the level of parasitaemia at day 3 
post-treatment. The parasites were not seen 
in the blood of rats treated with diminazene 
aceturate (3.5 mg/kg) 24 hours after 
treatment and remained aparasitic for 3 
weeks. There was significant (P<0.05) 
reduction in the level of parasites in CM (0.35 
mg/kg) 3 days after treatment when 
compared with animals in PBS group. No 
significant (P>0.05) difference was observed 
in the level of parasitaemia in the remaining 
groups when compared to animals in the PBS 
treated group.   
 
Effect of treatment on survival period  
The effect of treatment with S. 
longipedunculata extracts on the survival 
period of rats infected with T. brucei brucei is 
shown in figure 2. The animals in CM (0.7 
mg/kg) treated group survived longer than 
animals treated with CM (0.35 mg/kg), ethyl 
acetate, aqueous methanol and PBS treated 
group. Mortality of animals in extract treated 
groups started on day 3 post-administration 
while PBS group began on day 2 of 
commencement of treatment. Only 2 animals 
in CM (0.7 mg/kg) group completed dosage 
regimen of daily treatment for 7 days. None 
of the animals in  

 
Figure 1: Effect of treatment with stem-bark extracts of S. 
longipedunculata on the level of parasitaemia in T. brucei brucei-
infected Wistar rats 

 
Figure 2: Effect of treatment with stem-bark extract of S. 

longipedunculata on mean survival period of Wistar rats 

DA and NC died throughout the period of 
observation. Only one animal in PBS group lived for 4 
days during treatment. Overall, CM (0.7 mg/kg) and 
(0.35 mg/kg) animals lived longer (P>0.05) than 
other extract treated groups.     
 

Discussion  
Animal trypanosomosis remains one of the most 
important haemoparasitic diseases bedeviling sub-
Saharan  African. It is a constraint to improved 
livestock production in the region. The values of i.p. 
LD50 obtained in this study is lower compared to the 
20 mg/kg LD50 and 37 mg/kg reported in mice 
(Adeyemi et al., 2010) and rats (Dapar et al., 2007), 

respectively of S. longipedunculata roots. This shows 
that stem-bark of S. longipedunculata is more toxic 
than the root. Our observation is in agreement with 
the finding of Cock (2011), who reported that 
chemical constituents of plant vary within the parts 
of the plant, and between plants with regard to 
location, age and stage of growth. Plants cultivated 
under different environmental conditions produce 
different phytochemical profiles or different 
amounts of individual components. Besides, 
different cultivars within species may produce 
different levels of bioactive components or other 
constituent which enhance or counteract their
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medicinal activities (Juliani et al., 2006). Therefore, it 
is possible that stem-bark of S. longipedunculata 
accumulates more toxic compounds resulting in 
lower values of LD50. This may underscore the reason 
why root of S. longipedunculata have been reported 
to have more medicinal applications than other parts 
of the plant (Mongalo et al., 2015). In previous 
studies with root of the plant, better efficacies 
against trypanosomosis were reported, probably due 
to higher doses ranging from 100 to 400 mg/kg 
(Adeyemi et al., 2010; Okomolo et al., 2011). Hence, 
had higher doses of stem-bark been used, probably 
by identifying and isolating toxic compound(s) 
contained in the plant, antitrypanosomal efficacy 
observed in the present study may have been 
enhanced. Securidaca longipedunculata has been 
used as ritual suicide (Neuwinger, 1996) and as a 
pesticide in stored grains (Steveson et al., 2009). 
Furthermore, ex vivo study of the stem-bark of the 
plant only paralysed the parasite and was reported 
to be trypanostatic rather than trypanocidal 
(Tauheed et al., 2016b). Therefore, the low LD50 
resulted in low concentrations administered to the 
animals which may have resulted in low plasma 
concentration. The higher concentration of extract 
shows better efficacy than the extract with lower 
concentration since an increase in concentration 
results in a supplementary input of different active 
compounds (Wabo et al., 2011). It is possible that 
the low doses used in the present study could not 
support the attainment and maintenance of 
adequate plasma concentration that could produce 
therapeutic effect. The saponin content of the stem 
bark of S. longipedunculata may have been 
responsible for the toxicity observed, thus low safety 
margin. Plant with higher concentration of saponins 
than other secondary metabolites tend to be more 
toxic (Williams, 1978). Therefore, the plant may 
contain potent toxic secondary metabolites which 
further explain the selection of low doses for 
therapeutic evaluation in this study. Recent reports 
showed that S. longipedunculata is toxic to rats, with 
variable levels of toxicity on vital organs (Ajiboye et 
al., 2010). 
Stem-bark of S. longipedunculata showed promising 
antitrypanosomal effect, particularly its crude 
methanol extract. It was observed to suppressed the 
level of parasitaemia in the experimental rats. 
Furthermore, rats treated with in crude methanol 
extract lived longer than those in fractions treated 
groups and PBS group. The antitrypanosomal effect 
observed in this study may be attributed to the 
flavonoid present in this extract. Only crude 

methanol extract was positive for flavonoid while 
ethyl acetate and aqueous methanol did not contain 
flavonoid. Incidentally, crude methanol extract 
exhibited better antitrypanosomal effect compared 
to other extract treated groups. Flavonoids found in 
higher plants have been reported to possess 
antimicrobial and antitrypanosomal activities 
(Cordell et al., 2001). Nonetheless, the presence of 
other metabolites may have masked better 
trypanocidal efficacy observed by antagonism. 
It has been established that method of extraction 
affects composition of plant extract (Handa et al., 
2008). Dapar et al. (2007) reported higher LD50 of 
36.74 mg/kg using percolation of root-bark of S. 
longipedunculata, whereas soxhlet extraction was 
employed in this study. Extraction using heat tends 
to produce higher yield than cold extraction (Handa 
et al., 2008). It is possible that the hot extraction 
used in the present study resulted in greater 
penetration of the solvent into the plant tissue 
leading to extraction of more of the toxic 
metabolites. Thus, the proportion of bioactive 
secondary metabolites may have been shifted in 
favour of toxic metabolite leading to higher toxicity 
of the plant. Perhaps this may have affected its 
pharmacological effect as well. In contrast, Youan et 
al. (1997) reported no difference in the efficacy of 
extracts obtained from cold and hot extraction 
against experimental trypanosome infection in mice. 
Antitrypanosomal effects of plant extracts are 
associated with the presence of one or more 
biologically active ingredients (Mbaya et al., 2007). 
Different solvents used for extraction of plant 
materials also influence composition of bioactive 
metabolites in an extract. Atawodi et al. (2011) 
reported varied efficacy of the extracts of B. dalzielii, 
extracted with different solvents. In the present 
study, extract of the plant extracted using different 
solvent systems did not produce any significant 
pharmacological action. This agrees with the findings 
of Youan et al. (1997) and Wabo et al. (2013) who 
reported that extracts from various plants when 
tested for pharmacological activity did not show any 
significant difference in their effects. 
Pre-treatment of rats before challenge did not affect 
the onset of parasitaemia and course of the disease, 
which signified that the stem-bark of S. 
longipedunculata did not have prophylactic effect 
against T. brucei brucei. Similar incidence was 
observed by Ogbadoyi et al. (2011) who reported 
that Acacia nilotica exhibited curative effect but 
lacked prophylactic effect against experimental 
trypanosomosis. In another study however, 
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Acanthopanax senticosus showed only prophylactic 
analgesic effect (Takahashi et al., 2014). It follows 
that medicinal plants can be potential sources of 
compound lead for curative antitrypanosomal drugs 
like diminazene and homidium, as well as sources of 
prophylactic antitrypanosomal drugs like 
isometamidium. 
In conclusion, stem-bark of S.longipedunculata has 
high toxicity (low margin of safety) when used by 
intraperitoneal route. Although the plant showed 
some level of curative antitrypanosomal effect, low 
doses evaluated occasioned by its low LD50 values 
may have hindered excellent curative 
antitrypanosomal effect that could have been 

obtained. Finally, stem-bark of S. longipedunculata 
does not have prophylactic effect against T. brucei 
brucei in rat. 
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