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1. Introduction

  Trypanosomiasis is one of the major public health problems 
in sub-Sahara Africa. It is a serious handicap to populations 
and countries striving for social and economic development. 
Hence, it is an important priority for biomedical, public 
agencies, agricultural sector and scientific community[1]. 
The disease caused by the Trypanosome brucei sub group 
is associated with anaemia, hepatocellular degeneration 
and glomerulonephritis[2]. There is little or no hope for 
the production of antitrypanosomal vaccine in the near 
future because of antigenic variation exhibited by the 
parasites[1]. This coupled with the limitations of the present 
trypanocidal drugs such as toxicity, drug resistance, and 

being inconvenient to administer to local populations 
increase the need for urgent search for more effective plant 
derived therapeutic agents against the disease. African 
trypanosomiasis (sleeping sickness) occurs in 36 African 
countries, south of Sahara, where about 50 million people 
are at risk of acquiring infection[3-5].    

   The plant kingdom is known to posses enormous 
resources for novel lead bioactive compounds. There 
are numerous plant species in the tropics of which some 
have been verified for their trypanocidal actions[6-8]. It 
is estimated that about 5%-15% of the plant species have 
been investigated for the presence of bioactive compounds. 
These plant-derived products have been shown to have 
certain advantage over synthetic medicines which include 
minimal toxicity effects on the organic functioning of the 
body, consistent potency, inability of microbes to develop 
resistance to them and the fact that they are well absorbed 
and distributed in the body[9]. Abrus precatorius (Fabaceace) 
(A. precatorius) is a perennial shrub and the seed commonly 
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Objective: To evaluate the in vivo trypanocidal activity of the methanol extract and fractions 
of Abrus precatorius seeds in mice. Methods: Parasiteamia was induced unto mice by 
intraperitoneal injection of 1.25×105 Trypanosoma in normal saline. Five days when a high level 
of parasiteamia was established treatment commenced until ten days. The mice were treated 
with 10, 20 and 40 mg/kg bt. of the extract and 5 and 10 mg/kg bt. of the fraction (F2), respectively 
for 5 days. Diminazene aceturate at the dose of 3.5 mg/kg bt. for two days was used as the 
reference drug. The level of parasitaemia and packed cell volume (PCV) of the animals estimated.
Results: At doses of 10, 20 and 40 mg/kg the crude extract showed a sharp reduction in the level 
of parasitaemia in mice compared with the untreated group. The mice treated with F2 at doses of 5 
and 10 mg/kg showed a sharp reduction in the level of parasitamia to zero in day 9, and a gradual 
recovery from the 12th day of treatment. This effect is comparable to that of the mice treated 
with 7 mg/kg of standard drug diminazene aceturate. The PCV of the treated showed a gradual 
decrease with time, but not as much as the untreated group. Phytochemical screening revealed 
the presence of glycosides, alkaloids, carbohydrates, tannins and proteins in the Abrus precatorius 
powder while F2 was rich in alkaloids. Conclusions: This study shows that both the extract and 
the fractions of Abrus precatorius seeds exhibited a promising trypanocidal property. Alkaloids 
may be responsible for the observed activity. 
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known as rosary beads is used traditionally for several 
medicinal purposes.
  The seeds of A. precatorius Linn (Fabaceae) are used widely 
in Africa, US and Asia for a wide range of pharmacological 
possibilities[10-11].  In many parts of world and in Nigeria, 
they are used for the treatment of inflammatory conditions 
such as arthritis which has been scientifically proved[12]. The 
substance also contracts ethystiboesterol primed and grand 
uterus[13]. It is used in Hindu medicine from early times, as 
well as in China and other ancient cultures, in the treatment 
of Ulcer and skin diseases externally[14,15].
  Several constituents which include abrin, anthocyanins, 
N, N-dimethyltryptophan metho cation, precatorine, 
hypaphorine, choline, trigoneline, steroids, flavonoids toxins 
and agglutinins have been previously isolated from the seeds 
of A. precatorius[10,16].
  Our current report on the trypanocidal property of the 
crude extracts and fractions of A. precatorius seeds is an 
effort to further explore the chemical and pharmacological 
diversity of this plant species. Besides, it has been observed 
that some chemical agents that possess abortificent effect 
also exhibit trypanocidal potentials.

2. Materials and methods

2.1. Plant material

  A. precatorius seeds were collected from Nsukka, Enugu 
state of Nigeria, between the months of September and 
November. The plant material was authenticated by Mr. 
Alfred Ozioko, a taxonomist, in the Department of Botany, 
University of Nigeria, Nsukka. A voucher specimen 89 
was deposited in the Herbarium of the Department of 
Pharmacognosy, Faculty of Pharmaceutical Sciences, 
University of Nigeria, Nsukka. 

2.2. Extraction and fractionation

  The pulverized seeds (400 g) were macerated in 1 200 mL 
chloroform/methanol (2:1) for 18 h, with two changes of the 
solvent and then filtered. The filtrate was mixed with 400 mL 
of water in a separating funnel and allowed to stand. The 
upper aqueous methanol layer was drained out and dried in 
a water bath. 
  About 8 g of the dried upper aqueous methanol layer 
was separated in Sephadex LH-20 column eluting with 
100% methanol. Aliquots of 3 mL were collected and 
monitored with TLC and similar fractions were bulked to 
obtain fractions F1-F5. All the fractions were tested for 
phytochemical constituents and fraction F2, which contained 
mainly alkaloids, was screened for pharmacological activity.  

2.3. Phytochemical analysis

  The Phytochemical analysis of both the A. precatorius 
powder, the extract and fractions were carried out using 

standard methods[17].

2.4. Pharmacological tests

  Albino mice (20-25 g) were obtained from the Department 
of Veterinary Parasitology, Faculty of veterinary Medicine, 
University of Nigeria, Nsukka. They were housed in steel 
cages under standard conditions of temperature (28-32 曟)
and relative humidity of 70%-80% with a light for a period 
of 16 days and were allowed access to water and food ad 
libitum. The animal experiments in this study followed the 
principles of laboratory animal care (U.S. National Institutes 
of Health, 1985). Ethical permission for the use of laboratory 
animals was obtained from the local ethical committee of our 
Institution.
  A resistant strain of Trypanosome brucei brucei (T. 
brucei brucei) was collected from the Nigerian Institute of 
Trypanosome Research Vom, Jos, Plateau state, Nigeria.

2.5. Estimation of parasitaemia and determination of in vivo 
activity

  Thirty-six albino mice (20-25 g) of either sex were 
separated into six groups of six mice per group to investigate 
the effect of the extracts on T. brucei. brucei infection by 
a standard method[18]. The mice were infected by intra-
peritoneal injection 0.1 mL of 1.25暳105/mL trypanosomes 
in normal saline, fed ad libitium and allowed free access 
to clean water. Three days post-inoculation, the mice 
were screened individually for the presence of T. brucei. 
brucei infection using rapid matching counting method as 
previously reported[18,19].
  The screening continued until a high level of parasiteamia 
was established and treatment with the extract commenced. 
Animals in groups A-C were treated respectively with 10, 
20 and 40 mg/kg doses of the extract for 5 days. Groups 
D, which served as the positive control received Berenil 
(Diminazene aceturate) (Hoechst AG Frankfurt, Germany) at 
the dose of 3.5 mg/kg for two days. Group E which served as 
an infected control was treated with normal saline placebo. 
Group F served as the uninfected, untreated control. Mice 
were monitored daily during and after treatment for the level 
of parasitaemia and packed cell volume. 
  The experiment was also conducted with F2 at doses of  5 
and 10 mg/kg.

2.6. Acute toxicity studies

  The acute toxicity, LD50 of both the crude extract and the 
fractions were determined using a standard method[17].

2.7. Statistical analysis

  The results are expressed as means 依 SEM. Significant 
difference between control and treated groups were 
determined using the student’s t-test. Furthermore, the 
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difference within means was analysed using the one-way 
analysis of variance (ANOVA).

3. Results 

  Phytochemical screening revealed the presence of 
glycosides, alkaloids, carbohydrates, tannins and proteins 
in the A. precatorius powder. The LD50 of the extract and that 
of the fraction were 1 265 and 570 mg/kg (i.p.) body weight 
respectively. 
  The results of the pharmacological studies are shown in 
Figures 1 and 2 for the crude extract and in Figures 3 and 
4 for the fractionated component (F2). At doses of 10, 20 and 
40 mg/kg the crude extract showed a sharp reduction in the 
level of parasitaemia in mice compared with the untreated 
group (Figure 1). The packed cell volume (PCV) of the treated 
mice showed a reduction up to day 4 and gradual increase 
subsequently as compared to a steady reduction showed 
by the untreated group (Figure 2). As shown in Figure 3, the 
mice treated with F2 at doses of 5 and 10 mg/kg showed a 
sharp reduction in the level of parasitamia to zero in day 9, 
and a gradual recovery from the 12th day of treatment. This 
effect is comparable to that of the mice treated with 7 mg/kg
of standard drug diminazene aceturate. The PCV of mice 
treated with F2 at 5 and 10 mg/kg showed a gradual degrease 
with time, but not as much as that of untreated group (Figure 
4).
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Figure 1. Level of parasitaemia of A. precatorius  seed extract (with 
standard deviation bars) and T. brucei infected  mice groups .
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Figure 2. PCV of mice groups infected with T. brucei and treated with 
doses of A. precatorius seed extract (with standard deviation bars). 
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Figure 3. Level of parasitaemia in mice groups infected with 
trypanosomes and treated with varied doses of A. precatorius fractions 
and diminazene aceturate. 
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Figure 4. PCV of mice groups infected with trypanosomes and treated 
with varied doses of A. precatorius fraction and diminazene aceturate. 

4. Discussion

  The leaves, roots and seeds of Abrus precatorius Linn 
(Fabaceae) have been used widely in Africa, US and Asia for 
various medicinal purposes. Recent studies on the aqueous 
seed extract showed some protective effect against alcohol-
induced renal damage, which could be attributed to a 
reduction in alcohol-induced lipid peroxidation[20,21]. The 
estimated global burden have been as high as 300 000[22]. 
Our current results showed that the crude extract possess 
significant trypanocidal effect in mice treated with T. 
brucei brucei. The reduction in parasitaemia was found 
to be comparable with that of standard drug, diminazene 
aceturate. The phytochemical analysis exhibited the 
presence of alkaloids, proteins, carbohydrates and traces of 
glycosides were found in the extract. The fractions exhibited 
the presence of alkaloids mainly. This is in line with other 
works, which stated that most compounds isolated from 
plants with activity against protozoan and other parasitic 
diseases contain mainly alkaloids and flavonoids[6].

  The results were very significant with a pronounced 
reduction of parasiteamia in mice as compared to the 
positive and negative controls. There was significant 
decrease of parasiteamia with the respective doses of the 
crude extract especially on day 9, which corresponds to that 
of berenil before relapse occurred. The fractions exhibited 
very significant reduction of parasiteamia consistently 
from day 9 and became undetectable. The mice remained 
aparasitaemic until day 12 and relapsed immediately 
afterwards. The PCV showed a similar course in Abrus 
extract and Berenil treated mice. The PCV also improved 
with the fractions. The LD50 values indicated some safety 

margin in the use of the extract and the fractions[17]. Though 
the seeds of Abrus precatorius are poisonous, several efforts 
are being made to overcome its toxic effects, by method of 
preparation of the extracts, routes of administrations and 
recently an attempt has been made to scientifically study the 
process of detoxifying this seeds[23,24]. The statistical analysis 
of the results of this study showed a significant difference 
between the untreated control group and the treated 
group with both the extract and the fractions (P<0.01). The 
difference between the group treated the fractions and the 
group treated with Berenil was also significant with (P<0.05). 
Recent studies have also shown that Abrus precatorius seeds 
have immunomodulatory properties and that treatment of T. 
brucei brucei infected animal with vitamins with antioxidant 
ability ameliorated anemia and organ damage[25,26].

  The results of this study are evident and show the potential 
of Abrus precatorius seeds as a source of trypanocide. Further 
purification and characterization of the pure compound 
responsible for this activity is ongoing, which may lead to 
molecules that can be relied on for the treatment of African 
trypanosomiasis. The study also proved the fact that some 
abortificents are possible trypanocides. To the best of our 
knowledge, no other work has been reported in this regard.
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