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Introduction 

Background to the study 

rom ages, natural products obtained from 

animals, plants and microorganisms were use 

in medicines to manage and treat diseases. 

Natural products are diverse having multi-

dimensional chemical structures utilize as biological 

function modifiers. Subsequently, they have been 

successfully employed in the discovery of new drugs, 

exerting a far-reaching impact on chemicobiology 

(Hong, 2011). In the past century, the high structural 

diversity of natural products has been realized from 

the perspective of physical chemistry with the 

efficiency and selectivity of molecular targets related 

to the complexity of their well-organized three-

dimensional chemical and steric properties. A good 

example of drug development from natural products 

is artemisinin and its analogs are presently in use for 

the anti-malaria treatment. This is an evidence of how  
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research using natural products has made a significant contribution in drug 

development (Cragg et al., 2013).  

Caesalpinia bonduc is a medicinal plant from the family Caesalpiniaceae, 

genus Fabaceae. It is called Bondoc nut in English, and in Yoruba as Ayoo. In 

literature, several parts have been reported to possess multiple therapeutic 

properties such as antidiabetic, antipyretic, antibacterial, antidiuretic, 

anticonvulsant, anthelmintic, antiviral, anti-asthmatic, antiamoebic and 

leaf of Caesalpinia bonduc, root back of Anthocleista nobilis and stem 

back of Kigelia africana. Animals in all groups were infected with 

Trypanosoma, brucei brucei.  Treatment commenced after a confirmed 

appearance of parasites in the blood of the infected rats. Crude extracts 

and fractions, 0.32 g each were combined in ratio 1:1:1 for the respective 

groups. The treatment was orally administered at 200mg/kg body 

weight for 10 days consecutively. Parasitemia was monitored at two days 

interval while packed cell volume (PCV), glucose level, total protein, 

albumin and globulin were observed at day six of post treatment. The 

result showed a clearance of parasitaemia for all the groups treated with 

crude extracts, fractions, and berenil with no relapse after thirty days of 

monitoring as compared with untreated infected group. Similarly, there 

was significant increase (p<0.05) in PCV, glucose level, total protein, 

albumin and globulin of all the extracts and fractions. This study has 

provided evidence that the crude extracts and fractions are 

trypanosoma, improve anaemia and prolonged the life span of T. brucei 

infected animals. Therefore, antitrypanosomal and biochemical 

activities of Caesalpinia bonduc, Anthocleista nobilis and Kigelia africana 

at ratio 1:1:1 as practiced in tradomedicine have potential in management 

of Africa trypanosomiasis. 

 
Keywords: Biochemical, Crude Extracts, Fractions, Caesalpinia Bonduc, 
Anthocleista Nobilis, Kigelia Africana In Rats 
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antiestrogenic activities (Singh and Raghav., 2012). In traditional medicine, 

various parts have been used for disease management. In several studies on 

its pharmacological activities, the plant extract showed its anti-helminthic, 

anti-cancer, anti-malarial, anti-hyperglycemic, anti-inflammatory, anti-

rheumatic, anti-measles, anti-diuretic and anti-bacterial, and anti-pyretic 

activities (Gupta et al., 2004; Sonibare et al., 2009). Research has revealed 

the hepatoprotective and antioxidant activity of C. bonduc (Gupta et al., 

2003). 

Anthocleista nobilis (A. nobilis) is of the family Gentianaceae (formerly in 

Lonaniaceae). The local Yoruba name is saposapo and kwani in Hausa. 

Research shown that the alcohol extract of the root bark of A. nobilis has 

antidiabetic effects (Madubunyi et al., 1996), while the root extract showed 

antiviral and antiplasmodial activities (Ayodele et al, 2012). In a study to 

determine the antidiabetic activity of other plant species such as 

Anthocleista djalonensis and Anthocleista vogelii using solvent fractions of 

the plants, it was difficult to establish the class of phytochemical 

compounds responsible for the antidiabetic effect except based on polarity 

(Soladoye et al., 2012). Further research is required to understand how the 

plants lowers the blood glucose level, either by stimulating insulin secretion 

by the pancreas or decreasing glucose absorption rate from the 

gastrointestinal tract.  

Kigelia africana (synonyms Kigelia pinnata) is of the Bignoniaceae family that 

is widely distributed in the South, Central and West Africa. In Africa, most 

commonly traditional healers used it to treat a wide range of skin ailments 

like, fungal infections, boils, psorasis and eczema. It also has internal 

application including the treatment in dysentery, ringworm, tape-worm, 

post-partum haemorrhage, malaria, diabetes, pneumonia and toothache 

(Gill, 1992). The bark is traditionally used as a remedy for syphilis and 

gonorrhea. Phytochemical properties of Kigelia Africana have biological 

activities like anti-protozoal, antibacterial and antifungal activities. Its 

pharmacological and toxicological properties include anti-inflammatory, 

analgesic, anticancer, anti-diarrheal and anti-ulcer effects. Research 

revealed the in-vitro efficacy of hexane, dichloromethane, ethyl acetate and 
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ethanol extracts of the root bark against Trypanosoma brucei brucei and T. 

b. rhodesiense (Moideen et al., 1999), the causative organisms for sleeping 

sickness. 

 

Statement of the research problem 

Trypanosoma infections are one of the major health problems causing 

significant morbidity and mortality in Africa, Asia and Latin-America (WHO 

2015b). Although chemotherapy is one of the main forms of controlling this 

infection, it is limited by the accessibility, adverse side effects, emergence 

of resistant parasites to available drugs and, economic and financial factors. 

Despite the use of medicinal plants in the treatment of ailments including 

those caused by protozoan pathogens in Africa, scientific evidence of the 

medicinal properties of these plants have not been fully evaluated 

(Rahmatullah et al., 2015). 

 

Justification of the study 

Combination of ethnopharmaceuticals obtained from Caesalpinia bonduc, 
Anthocleista nobilis and Kigelia africana have a promising approach to treat 
and alleviate Trypanosoma infection, as well as the drawback and other 
limitations associated with drug development that beset treatment of 
trypanomiasis. This combination has been tried locally by traditional 
medicine with great success but no scientific evidence on the medicinal 
properties of these plants. Therefore, this study is focused on alleviating 
some of these challenges by accessing crude extract and fractions of some 
parts used for their antitrypanosomal and biochemical activities. 
 

Aim and objectives of the study 

This study is aimed at determining the antitrypanosomal and biochemical 

activities of crude extracts and fractions of Caesalpinia bonduc, Anthocleista 

nobilis and Kigelia Africana in rats. 

 

The objectives are to: 

i. extract the three plant materials using aqueous solvent and 

partition with solvents of different polarities. 
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ii. screen for antitrypanosomal activity of the combined crude 

extract and fractions. 

iii. determined the biochemical and haematological changes of the 

treated animals. 

 

MATERIALS AND METHODS 

Materials 

Chemicals and reagents 

Most of the chemicals and reagents used were of analytical grade which 

include: Japanese drug house reagents (n-Hexane, ethyl acetate and 

methanol), glucose test kit (Randox product), total protein and albumin test 

kit (Randox product) and capillary tubes. 

 

Apparatus/equipment 

Electronic weighing balance (AR223CN), water bath (BJL-458-010S), UV-

Spectrophotometer (UV-1800 Shimadzu), Soxhlet apparatus, microscope 

and muslin cloth. 

 

Plant sample and Identification 

The leaf of Caesalpinia bonduc, the root back of Anthocleista nobilis and the 

stem back of Kigelia africana were harvested from a farm settlement in 

Aisegba-Ekiti, Ekiti-State. 

 

Experimental animals  

Healthy albino rats were purchased from Olatunji farm, Ilorin. They were fed 

with chicken mash pellets and tap water throughout the study. 

 

Parasite strain  

The parasite (T. b. brucei) was obtained from the Nigeria Institute for 

Trypanosomiasis Research (NITR) Kaduna, Kaduna-state, Nigeria. The 

parasites were maintained in the laboratory by serial blood passage to 

uninfected rat until required. 
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Methods  

Identification of the plant materials 

The plant materials were identified from the Plant Biology Department, 

Federal University of Technology, Minna, Niger State. 

 

Preparation of plant sample 

Fresh leave of Caesalpinia bonduc, root back of Anthocleista nobilis and stem 

back of Kigelia africana were washed with tap water, and oven dried at 270C 

for four days at the research laboratory of the Department of Biochemistry 

Federal University of Technology, Minna, Niger-state. The plants were 

milled into powder using a mortar and pestle. 

 

Extraction of plant materials 

Hundred and fifty grams (150g) each of the powdered plant samples 

(Caesalpinia bonduc, Anthocleista nobilis and Kigelia africana) were weighed 

separately into Soxhlet extractor and extracted by reflux with 750ml of 

distilled water. These produced aqueous extracts of Caesalpinia bonduc, 

Anthocleista nobilis and Kigelia africana. The extracts were concentrated by 

slowly heating in a water bath set at 45oC. 

 

Partition of plant extracts 

The partition was done using three different separating solvents (n- hexane, 

ethyl acetate, and methanol) on crude aqueous extracts of Caesalpinia 

bonduc, Anthocleista nobilis and Kigelia africana separately. The separating 

solvents were added starting with the nonpolar n-hexane to a slightly polar 

ethyl acetate and a polar methanol solvent respectively. Twenty grams 

(20g) of the dried plant extract was dissolved in 20ml of distilled water and 

then 800ml of 100% hexane was added in a separatory funnel. The n-hexane 

solvent was used for separating the nonpolar compounds. The separatory 

funnel was shaken for 2 minutes before being allowed to settle down for 2 

hours at room temperature. The upper layer was collected and 

concentrated in water bath. The concentrate gives the n-hexane fraction. 

800ml of ethyl acetate was added to the part in the separatory funnel, 
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shaken for 2 minutes before being allowed to settle for 2 hours at room 

temperature. The upper layer was collected and concentrated in water 

bath. The concentrated gives the ethyl acetate fraction. 800ml of methanol 

was added to the part in the separatory funnel, shaken for 2 minutes before 

being allowed to settle for 2 hours at room temperature. The upper layer 

was collected and concentrated in water bath. The concentrate gives the 

methanol fraction. The fractions obtained was separately concentrated and 

calculated. 

 % yield = weight of extract × 100 

          Weight of sample     1 

 

Combination of plant extracts 

Crude extracts of Caesalpinia bonduc, Anthocleista nobilis and Kigelia 

africana, 0.32 g each were combined in ratio 1:1:1 and dissolved in 20ml of 

distilled water. The extract solution was stored in a sample bottle. Hexane 

fractions of Caesalpinia bonduc, Anthocleista nobilis and Kigelia africana, 0.32 

g each were combined in ratio 1:1:1 and dissolved in 20ml of distilled water. 

The fraction solution was stored in a sample bottle. Ethyl acetate fractions 

of Caesalpinia bonduc, Anthocleista nobilis, Kigelia africana, 0.32 g each were 

combined in ratio 1:1:1 and dissolved in 20ml of distilled water. The fraction 

solution was stored in a sample bottle. Methanol fractions of Caesalpinia 

bonduc, Anthocleista nobilis, Kigelia africana, 0.32 g each were combined in 

ratio 1:1:1 and dissolved in 20ml of distilled water. The fraction solution was 

stored in a sample bottle.  

 

Inoculation of experimental animals  

Infected animal’s blood was collected by puncturing animal’s tail and 

immediately diluted with physiological normal saline to serve as inoculums 

(natural habitat to keep the parasite active). Animals were infected with 0.2 

ml of the inoculums and the parasite count was monitored every two days 

by microscope examination of blood samples taken from the tail of the 

infected animals. 
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Screening for antitrypanosomal activities of crude extracts and fractions 

The experimental design for the screening of crude extracts and fractions 

were done using thirty-five rats and grouped into seven of five (5) rats each. 

The infected rats in group A-D were administered 200 mg/kgbw of extracts 

orally for 10 days. The details of animals grouping are as shown below: 

Group A: infected treated with crude extracts 

Group B: infected treated with n-hexane extracts 

Group C: infected treated with ethyl acetate extracts 

Group D: infected treated with methanol extracts 

Group E: infected treated with berenil 

Group F: infected and untreated 

Group G: uninfected and untreated 

Two animals were sacrificed after day six (6) of post treatment from each 

group for the determination of biochemical and haematological 

parameters, while the remaining animals were monitored till death. 

 

Monitoring of the parasite 

Development of Parasitaemia in these rats was checked daily by wet blood 

film prepared from tail blood at x40 magnification. The number of parasites 

seen per field under the microscope was counted as described by Herbert 

and Lumsden (1976). 

 

Biochemical analysis of blood samples 

i. Determination of blood glucose. 

Serum glucose were analyzed using the glucose oxidase-4-Amino-antipyrine 

(GOD-PAP) and hexokinase method. In this case, commercially available test 

kits, products of Randox laboratories, U.K. were used and with the 

manufacturer instructions strictly adhered to. 

ii. Determination of total protein, albumin and globulin 

Serum total protein, albumin and globulin were analyzed using the biuret 

and bromocresol green methods, respectively. In both cases, commercially 

available test kits, products of Randox laboratories, U.K. were used and with 
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the manufacturer instructions strictly adhered to. Serum globulin was 

determined as the difference between serum total protein and albumin. 

 

Haematological analysis of blood samples 

Determination of packed cell volume (PCV) 

Determination of packed cell volume (PCV) was carried out as described by 

Coles (1986). Capillary tubes were filled with blood obtained from 

experimental rats via the tail vein. The tube ends were sealed using 

plasticine, while excess blood wiped off using cotton wool. The filled tubes 

were placed in a slot in a micro hematocrit centrifuge machine with sealed 

ends outward. The samples were centrifuged at a revolution of 1,200 gm in 

5 min. PCV value was read using micro hematocrit reader (Hawsley, 

England) and then expressed in percentage (%). 

 

Data analysis 

Data was analyzed using the analysis of variance (ANOVA) and Duncan 

multiple range test on SPPS package. The data were presented as mean+ 

standard error of mean (SEM). Group mean value at 5% level of confidence 

(p˂0.05) was considered significant (Mahajam, 1997). 

 
RESULTS AND DISCUSSION 
Results  
Percentage yield of plant extracts 
The percentage yield of the plant samples is presented in Table 3.1. The 

aqueous extracts of the three plants:  Caesalpinia bonduc, Anthocleista 

nobilis and Kigelia africana showed a greater yield, with Anthocleista nobilis 

having the highest yields.  

 

Table 3.1: Percentage yield of crude extracts from Caesalpinia bonduc, 

Anthocleista nobilis and Kigelia africana 
Plant sample Extraction 

solvent 
Sample weight 
(g) 

Weight of 
extracts (g) 

Percentage yield 
(%) 

Caesalpinia bonduc    Aqueous        150     105.29  70.19 
Kigelia africana          Aqueous       150     141.87  94.58 
Anthocleista nobilis   Aqueous      150     143.69  95.79 
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Percentage yield of partition extracts of the plants  

The percentage yield of the partition sample is presented in Table 3.2. The 

solvent extraction of the crude extract of the three plants: Caesalpinia 

bonduc, Anthocleista nobilis and Kigelia africana using three different 

solvents showed a greater yield, with ethyl acetate extract having highest 

of all the yields. However, the n-hexane extract of all the plants has a 

relatively lower yields as compared to the ethyl acetate and methanol 

extracts. 

 

Table 3.2: Percentage yield of partition extracts of Caesalpinia bonduc, 

Anthocleista nobilis and Kigelia africana. 

Plant 

sample  

Sample 

weight   

Extraction 

solvent  

Extraction 

solvent volume 

(ml) 

Weight of 

extract (g) 

Percentage yield 

(%) 

Caesalpinia bonduc   20.00          n-Hexane          800         3.60 18.00 

                        Ethyl acetate          800         6.68 34.40 

                        Methanol          800         4.44 22.20 

Kigelia africana        20.00          n-Hexane          800         4.20 21.00 

                        Ethyl acetate          800         6.52 32.60 

                        Methanol          800         4.62 23.10 

Anthocleista nobilis   20.00          n-Hexane          800         4.04 20.20 

                        Ethyl acetate          800         6.80 34.00 

                        Methanol          800         4.80 24.00 

 

Antitrypanosomal activities of crude extracts and fractions of plants 

It was observed that there was appearance of parasite in the blood stream 

of the infected animals after forty-eight hours (2 days) of infection. The 

group treated with berenil cleared the parasite within forty- eight hours (2 

days) of administration. The groups treated with crude, n-hexane, ethyl 

acetate and methanol extracts cleared the parasite within 10 days of 

administration, with only the crude extract clearing the parasite within 6 

days of treatment. However, the infected untreated recorded increase 

parasitemia and mortality rate within 10 days. 
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Figure 3.1: Parasite count of T. brucei infected rats treated with crude 

extracts and fractions of Caesalpinia bonduc, Anthocleista nobilis and 

Kigelia africana. 

 

The packed cell volume of crude extracts and fractions treated rats 

The packed cell volume (PCV) of rats treated with crude and partition 

extracts of Caesalpinia bonduc, Anthocleista nobilis and Kigelia africana is 

represented in Figure 3.2. On day six of post treatment, the PCV of the 

crude, n-hexane, ethyl acetate and methanol extracts increase significantly 

(p˂0.05) while that of infected untreated decreased significantly (p˂0.05).  

 
Figure 3.2: The packed cell volume of T. brucei infected rats treated with 

crude extracts and fractions of Caesalpinia bonduc, Anthocleista nobilis and 

Kigelia africana. 
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The glucose level of crude extracts and fractions treated rats  

The glucose level of T. b brucei infected rats treated with crude and partition 

extracts of Caesalpinia bonduc, Anthocleista nobilis and Kigelia africana is 

represented in Figure 3.3. At day six of treatment, the glucose level of the 

crude and partition extracts increased significantly (p˂0.05) as compare to 

the significant decrease (p˂0.05) in the uninfected untreated. 

 

 
Figure 3.3: The glucose level of T. b brucei infected rats treated with crude 

extracts and fractions of Caesalpinia bonduc, Anthocleista nobilis and 

Kigelia africana. 

 

The total protein, albumin and globulin of T. b brucei treated rats with 

crude extracts and fractions of the plants  

The total protein, albumin and globulin of T. b brucei infected rats treated 

with crude and partition extracts of Caesalpinia bonduc, Anthocleista nobilis 

and Kigelia africana is represented in Figure 3.4. At day six of treatment, total 

protein, albumin and globulin of the crude and partition extracts increased 

significantly (p˂0.05) while that in infected untreated decreased 

significantly (p˂0.05). 
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Figure 3.4: The total protein, albumin and globulin of T. b brucei treated 

rats with crude extracts and fractions of Caesalpinia bonduc, Anthocleista 

nobilis and Kigelia africana. 

 

Discussion  

The use of drug for the treatment of trypanosoma infections is limited by 

drug toxicity, resistant strains of parasites and, economic and financial 

factors. Herbal medicine is another alternative for the treatment of human 

Africa trypanosomiasis with less side effects. Therefore, the combination of 

ethnopharmaceuticals from different plants have potential to alleviate the 

drawbacks of the conventional therapy. 

However, this study shows a variation in the percentage yield of the 

aqueous extracts of the three plants with Kigelia africana and Anthocleista 

nobilis extracts having a higher yield than Caesalpinia bonduc extract, thus 

suggesting a higher proportion of water-soluble components in the two 

plants (Table 3.1). Water is a solvent with highest polarity; therefore, all 

polar compounds will be extracted by it (Mohd et al., 2012). 
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Also, this study examines a variation in the percentage yield of the partition 

fractions of the crude extracts using n-hexane, ethyl acetate and methanol 

solvents with disparity attributed to differences in the polarity of solvent 

used. The ethyl acetate fractions have higher yield than the n-hexane and 

methanol fractions, suggesting a high proportion of polar components in 

the plants (Table 3.2).  

The reason for the differences in the life span of animals treated with 

extracts of crude and fractions, and the untreated infected could be due to 

increase proliferation of the parasite in the later (figure 3.1). However, crude 

extracts and fractions were trypanosoma within the ten days of treatment. 

Thus, biochemical, physiological and nutritional activities of the animals 

returned normal as no case of the parasite resurface till their eventual death 

after thirty days post treatment. This result agrees with Moideen et al., 

(1999) and Abu et al., (2009) assertions that the extracts prolong the life of 

infected animals. In contrast, the untreated infected animals experience 

high mortality due to increase differentiation and proliferation of the 

parasite in the rats. Increase evasion of the host organs with correspondent 

impairment and dysfunctions could be the possible reasons for their early 

death (Uche and Jones, 1992).  

The observed trypanosoma activity in the crude, hexane, ethyl acetate and 

methanol fractions were accompanied by correspondent increase in PCV 

(Figure 3.2). Anaemia is the most outstanding clinical and laboratory feature 

of human African trypanosomiasis (Suliman and Fieldman, 1989) and is also 

the primary cause of death (Loso and Ikede, 1972). Anaemia as showed by 

low PCV level worsen with the increasing proliferation of the parasite. The 

prolongation of lives of the treated animals may be associated with the 

ability of these extracts to improve the PCV possibly by clearing the parasite 

and the toxin release. This agrees with the work reported by Moideen et al., 

(1999) and Abu et al., (2009) who had previously reported that Kigelia 

africana and A. vogelii have hematopoietic- stimulating factor. The reduction 

in PCV observed in untreated infected group shows T. brucei causes 

anaemia. This is in conformity with the work reported by Akanji et al., (2009) 
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which state that the low PCV observed is due to hemolysis action of 

parasite. 

The result of the blood glucose level of the animals treated with the crude 

and partition fractions indicate they were in a better physical state to eat 

and metabolize the ingested food than those in the untreated infected 

group (Figure 3.3). This corroborates the appreciated weight sustenance by 

the animals treated with crude and partition fractions, in contrast to the 

weight lost by the untreated infected. This agrees with the report that 

trypanosome rapidly consume blood sugar level of infected animals 

(Chaudhuri et al., 2006). 

The observed variation in the total protein, albumin and globulin of the 

treated groups and the untreated infected group might be due to 

trypanosoma activity in infected rats (Figure 3.4). The result of the total 

protein, albumin and globulin of crude and partition fractions show that the 

animals were more able to counterattack the decrease total protein, 

albumin and globulin usually associated with trypanosome infected rats. 

The increase in total protein might be due to increase release of tissue 

specific enzymes and other intracellular proteins stimulated by the extracts 

(Orhue and Nwanze, 2004) to alleviate parasitemia effect on infected cell 

membrane as oppose to a decrease observed in the untreated infected 

group. Evaluation of the serum albumin showed a significant increase in the 

treated groups contrary to the reduction observed in the untreated infected 

group. Animals treated with crude extracts and fractions exhibit a sustained 

balance in serum albumin level compare to the untreated infected animals.  

The significant drop in albumin level is usually a result of decrease protein 

synthesis by the liver or increase protein loss through the gut or kidney 

(Cheesbrough 1998). The result for the globulin level shows an appreciable 

increment in the groups treated with crude and partition fractions as 

oppose to the reduction observed in the negative control (untreated 

infected) group. Serum globulin is obtained as the difference in serum total 

protein and albumin. Sustained level of total protein, albumin and globulin 

by the rats indicate the crude and partitioned fractions were able to 
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mitigate the trypanosoma activity of the parasite (Igbokwe and Mohamed, 

1992). 

 

CONCLUSION  

This study has provided evidence that the combined crude extracts and 

fractions are trypanosoma and prolonged the life span of T. brucei infected 

animals. The combination of both the crude and fractions also improve 

anaemia, weight loss and biochemical changes associated with 

experimental trypanosomiasis. There was also improvement in the 

biochemical parameter of the treated group. Therefore, the combined 

biochemical changes and antitrypanosomal activities of Caesalpinia bonduc, 

Anthocleista nobilis and Kigelia africana at ratio 1:1:1 as practiced in 

tradomedicine have potential in management of Africa trypanosomiasis. 
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