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INTRODUCTION 

The practice of traditional medicine depends majorly on 

the use of plants to treat diseases. The use of plants as 

medicine especially among rural-dwelling, low-income 

earners has continued to increase because plant materials 

are affordable and readily available. About 80% of 

African and Asian population are reported to be 

dependent on traditional medicine (Oyebode et al., 

2016). For low-income earners, traditional medicine 

provides a convenient alternative to orthodox medicine 

which in some cases is either not affordable or not 

readily available (Ichoron et al., 2019). Although, 

Knowledge of traditional medicine and the plants used is 

usually transferred from the traditional medicine 

practitioners to their successors by word of mouth and 

vital information could be lost in the process but in 

practice still thrives appreciably (Alyegba et al., 2013). 

 

Anaemia is a global health problem affecting both 

developing and developed countries with consequences 

for human health and socio-economic development. 

About 1.62 billion people are affected globally, 

corresponding to 24.8% of the world’s population 

(WHO, 2008). Plant-based traditional medicine plays an 

essential role in health care and drug discovery and 

medicinal folklore over the years has guided research 

that culminated into the discovery of several drugs 

(Ghorbani et al., 2006). 

 

Khaya senegalensis belongs to the (family Meliaceae), 

and is commonly called African Mahogany and it is 

endemic in many African countries. K. senegalensis is a 

deciduous evergreen tree that grows to 15-30 m high, up 

to 1 m in diameter, with a clean bole to 8-16 m. The 

plant is used in ethno medicine for the treatment of 

various disease conditions such as rheumatoid arthritis, 

diarrhea and cough (Egwim et al., 2002). It has also been 

used as an anthelmintic, emetic, emmenagogue and in 

jaundice treatment (Gill, 1992). The effect of the plant’s 

extract on the rat kidney has also been reported (Joseph 

et al., 2003). The aqueous extract of stem bark has been 

reported to reduce anemia (Sanni et al., 2005), and 

inflammation. Some limonoids have been isolated from 

the stems, barks, leaves and flowers of K. senegalensis 
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ABSTRACT 

The use of plants as medicine especially among rural-dwelling, low-income earners has continued to increase 

because plant materials are affordable and readily available accounting for about 80 % of world population. Khaya 

senegalensis have been used in tradition medicine for treatment of various ailments such anaemia, malaria. The 

effect of Khaya senegalensis stem bark aqueous extract was determined on biochemical, and haematological 

parameters in malaria induced anaemic mice. The mice were inoculated with 1 x 10
7
 infected erythrocytes 

containing Plasmodium bergei and grouped into four groups of seven mice each. Groups III and V were treated 

with 250 and 500 mg/kg body weight of stem bark aqueous extract of Khaya senegalensis. The phytochemical 

screening shows the presence of Alkaloids, Carbohydrate, Flavonoids, Glycosides, Terpenoids, Steroids, 

Saponins, Glycosides, Phlobatannins, and Tannins while Anthroquinones was not detected. The result revealed 

that after five days administration of the extract at the experimental doses resulted into significant (P>0.05) 

decrease in AST, ALT, total protein bilirubin, urea, creatinine, PCV, WBC, and Lymphocytes compared to 

malaria control group it was dose dependent. The result of neutrophils shows significant (P>0.05) increase when 

compared to malaria control group. Khaya senegalensis stem bark have shown to have improved the liver and 

kidney activities and also increased the blood production which may be due the bioactive phytochemicals present 

in the leaves extract. 
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(Shayoub et al., 2016 and Nakatani et al., 2001). The aim 

is to determine the efficacy of Khaya senegalensis stem 

bark aqueous extract on liver, kidney and haematological 

parameters in malaria induced anaemic mice. 

 

MATERIAL AND METHODS 

Experimental animals 

Wister albino mice (18-22g) and Wistar albino rats (80-

100g) of both sexes obtained from Animal Facility 

Centre, National Veterinary Research Institute Vom, Jos, 

Nigeria were used for the study. They were housed in 

polypropylene cages, and given standard laboratory diet 

and water ad libitum and maintained under laboratory 

conditions of temperature (22±1
0
C) and 12h light and 

dark cycle. The guide for the care and use of Laboratory 

Animals, 1996 of the Institute of Laboratory Animal 

Research (ILAR) Commission on Life Science, National 

Research Council was duly followed. 

 

Collection of Plant Material 

The stem bark of Khaya senegalensis was collected in 

the month of January, 2021 in Jada, Jada Local 

Government Area of Adamawa state, Nigeria. The plant 

was taxonomically identified and authenticated in Plant 

Science Department of Modibbo Adama University of 

Technology, Yola. 

 

Malaria Parasite 
The malaria parasite (Plasmodium berghei berghei) was 

obtained from the National Institute of Medical 

Research, Yaba, Nigeria. 

 

Methods 

Extract Preparation 

The stem bark was air-dried for 30 days. It was then 

reduced to powdered form by grinding n pestle and 

mortar. One hundred and sixty grams (l60g) of the 

powdered stem bark was cold macerated in 1000mL of 

absolute ethanol for 24 hours with constant shaking and 

filtered using Whatman filter paper No. 1. It was then 

concentrated to dryness on water bath at 40
0
C and the 

crude extract were kept in a desiccator. 

 

Phytochemical Screening  
Chemical test were carried out on the aqueous and 

ethanolic extracts to identify the phytochemical 

constituents using standard procedures as described by 

Sofowora, (1993), Trease and Evans, (1989) and 

Harborne, (1973).  

 

Parasite Inoculation 

This was carried out by determining both the percentage 

parasitaemia and erythrocytes count of the donor mouse 

and diluting 0.2 ml of infected erythrocytes with 

Plasmodium berghei from donor mice with 3.0 ml of 

phosphate buffer saline to give standard inoculums of 0.1 

x 10
7
. Each mouse was inoculated intraperitoneally on 

day with 0.2 ml of infected blood containing 0.I x10
7
 P. 

berghei parasitized red blood cells. After seventy two 

hours mice were treated for anaemic condition for four 

days once daily. 

 

Experimental Design 

Forty two adult albino mice of both sexes weighing 22 ± 

0.5g were used in this study. The rats were randomly 

divided into six groups of even mice per group. Each 

group was fed and treated as follows: 

Group 1: Served as normal. They received neither 

inoculated with the parasites nor extracts. They received 

only normal feeds. 

Group 2: Served as malaria control. They were 

inoculated with 0.2ml of 1 x 10
7
 infested erythrocytes 

containing Plasmodium berghei and giving normal feed. 

Group 3: They were inoculated with 0.2ml of 1 x 10
7
 

infected erythrocytes containing Plasmodium berghei 

and administration of 250 mg/kg body weight of aqueous 

extract of Khaya senegalensis stem bark begins on the 

fourth day for four days. 

Group 4: They were inoculated with 0.2ml of 1x10
7
 

infected erythrocytes containing Plasmodium berghei 

and administration of 500 mg/kg body weight of aqueous 

extract of Khaya senegalensis stem bark begins on the 

fourth day for four days. 

 

Twenty four hours after administration of the extracts, 

the mice were sacrificed and blood samples were 

collected using cardiac puncture. The blood samples 

were put into EDTA containers for haematological 

analysis. Other blood samples were put into clean 

container and allowed to stand for 30 minutes to clot and 

centrifuge at 2500 rpm for 10 minutes and serum was 

collected for biochemical analysis. 

 

Acute Toxicity Study 

Acute oral toxicity was performed using the up- and 

down-procedure of the Organisation for Economic Co-

operation and Development. This procedure involves the 

limit and main test, which was also used for the selection 

of a starting dose as well as determination of LD50 of the 

testing material (OECD, 2004). 

 

Biochemical and Haematological Analysis 

Serum total protein was determined using the biuret 

method (Doumas, 1975). Albumin was determined using 

the Bromocresol Green method (Spencer and Price, 

1977). Transaminase activity (aspartate aminotransferase 

(AST) and alanine, aminotransferase (ALT)) was 

determined using the Reitman and Frankel (1957) 

method. Urea was investigated using the Urease-

Berthelot colorimetric method of Fawcett and Scott 

(1960). Creatinine was measured by the picrate described 

by Seaton and Ali, (1984). Packed cell volume (PCV) of 

samples was determined using microhematocrit 

centrifuge at 12000 g for 5min (Dander and Lewis, 

(1991), white blood cell (WBC) count and differentials 

were determined by mechanical expansion and optical 

magnification, augmented by supravital cell staining 

(Dander and Lewis, (1991). 
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Statistical Analysis 

Data were expressed as mean ± standard error of mean 

for the given number of observations. The results were 

analysed using student’s t-test. Differences were 

considered significant when 𝑃 < 0.05. 

 

RESULTS AND DISCURSION  

Table 1: Phytochemical analysis of aqueous extract of Khaya senegalensis stem bark. 

s/no Phytochemical Aqueous extract 

1 Alkaloids + 

2 Anthroquinones - 

3 Carbohydrate + 

4 Flavonoids + 

5 Glycosides + 

6 Terpenoids + 

7 Steroids + 

8 Saponins + 

9 Glycosides + 

10 Phlobatannins + 

11 Tannins + 

+ = present, - = not detected 

 

Table 2: Effect of Khaya senegalensis stem bark on serum liver function biochemical markers in malaria-

induced anaemic mice. 

Treatment AST (u/L) ALT (u/L) 
Total Protein 

(g/dL) 

Albumin 

(g/dL) 

Normal 9.07±1.02 6.46±1.06 7.50±0.56 
 

1.30±0.11 
 

Malaria control 33.43±1.43 28.21±1.05 30.74±0.85 
 

16.04±2.44 
 

Anaemia + 250mg/kg bw A.E 20.57±1.04* 14.71±0.68* 13.37±1.46* 
 

4.17±0.24* 
 

Anaemia + 500mg/kg bw A.E 12.57±0.78* 10.71±0.46* 10.84±0.51* 
 

2.19±0.28* 
 

Values are mean ± SEM, n=7  

*Significantly different as compared to malaria control group P<0.05  

A.E = Aqueous extract. 

 

Table 3: Effect of Khaya senegalensis stem bark on haematological parameters in malaria-induced anaemic 

mice. 

Treatment PCV (%) WBC x 10
3
 (µL) Neutrophil (%) Lymphocytes (%) 

Normal 46.11 ± 0.49 9.00 ± 0.36 40.93 ± 0.85 59.04 ± 0.84 

Malaria control 39.34 ± 0.38 16.52 ± 0.18 15.77 ± 1.45 84.09 ± 1.41 

Anaemia + 250mg/kg bw A.E 54.66 ± 0.64* 8.34 ± 0.16* 23.00 ± 1.77* 77.00 ± 1.77* 

Anaemia + 500mg/kg bw A.E 41.33 ± 1.60 6.33 ± 0.14* 33.43 ± 1.27* 66.57 ± 1.27* 

Values are mean ± SEM, n=7  

*Significantly different as compared to malaria control group P<0.05  

A.E = Aqueous extract. 

 

Table 4: Effect of Khaya senegalensis stem bark on serum renal function biochemical markers in malaria-

induced anaemic mice. 

Treatment Urea (mg/dL) Creatinine (mg/dL) 

Normal 16.57±2.03 5.71±0.71 

Malaria control 45.32±1.40 22.14±1.01 

Anaemia + 250mg/kg bw A.E 32.38±1.74* 12.14±1.01* 

Anaemia + 500mg/kg bw A.E 23.81±0.94* 7.14±1.01* 

Values are mean ± SEM, n=7  

*Significantly different as compared to malaria control group P<0.05  

A.E = Aqueous extract. 

 

The acute toxicity study indicated that the extract caused 

no mortality within the 24 hours after administration. 

Physical and behavioural observations of the 

experimental mice also revealed no visible signs of overt 

toxicity like lacrimation, loss of appetite, tremors, hair 

erection, salivation, diarrhoea and the like. This suggests 

that LD50 of the Khaya senegalensis stem bark extract is 

greater than 5 g/kg. 
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The phytochemical screening revealed the presence of 

Alkaloids, Carbohydrate, Flavonoids, Glycosides, 

Terpenoids, Steroids, Saponins, Glycosides, 

Phlobatannins, and Tannins while Anthroquinones was 

not detected in Khaya senegalensis stem bark aqueous 

extract. The presence of these phytochemicals in plants 

was reported by (Maryam et al., 2017, Patrick et al., 

2016, Salawu et al., 2008). Alkaloids is used in treatment 

of malaria (Adeolu and Enesi, (2013). Saponins stimulate 

immune response against invaders as reported by Adeolu 

and Enesi, (2013). Flavonoids prevent oxidative damage 

as a free radial scavenger (Delazar et al., 2003). Khaya 

senegalensis can be used in treatment of various ailment 

due to the presence of this phytochemicals. 

 

Increase in ALT and AST activities malaria control is an 

indicator of damage to cytoplasmic and mitochondrial 

membranes and their relative plasma activities may help 

to indicate the type of hepatic damage (Theophine et al., 

2012). The treatment with 250 and 500 mg/kg body 

weight aqueous extract of Khaya senegalensis stem bark 

revealed significant decreased in the activities of serum 

liver enzyme markers AST and ALT as compared to 

control (table 2). Treatment with the extract found to 

regulate different antioxidant and detoxifying enzymes in 

the mice liver challenging with Plasmodium bergei as 

compared to control.  

 

Furthermore, indicators of inflammation and infections, 

WBC and lymphocytes significantly increase whereas 

neutrophil decrease malaria control compared to optimal 

range of WBC 2.8 – 5.6 x 10
7
/L as reported by Schnell et 

al., (2002). The treated groups shows significant 

(P>0.05) decreased in WBC and lymphocytes and 

increased in neutrophils as shown in table 3. The earlier 

result was consistent with that reported by some 

researchers on other plants (Asangha et al., 2017). The 

observed increase in all the treatment groups may be due 

to antibody production after the initiation of 

antiplasmodial treatment in the acute malaria, the results 

was consistent with earlier report (Ibrahim et al., 2021, 

Nadro and Modibbo, 2014). PCV was measured to 

evaluate the effectiveness of the aqueous extract in 

preventing hemolysis due to increased Plasmodium 

bergei level. The basic cause of anaemia includes, the 

clearance and/or destruction of infected RBCs, 

erythropoietic suppression and dyserythropoiesis. Each 

of these mechanisms has been implicated in both human 

and mouse malarial anaemia (Laychiluh et al., 2014). 

The group treated with 50 and 500 mg/kg body weight 

significantly increased in PCV compared to malaria 

control group. 

 

Kidney is sensitive organ that can affected by drugs and 

infectious diseases leading to renal failure. The renal 

function can be determined by measuring the levels of 

plasma creatinine, and urea concentrations (Abdel-kader 

and Mohamod, 2012, Nigatu et al., 2016. The groups 

administered with extract shoe significant improvement 

of serum urea and creatinine concentration compared to 

malaria control (table 4). 

 

CONCLUSIONS 

This study shows that Khaya senegalensis stem bark 

extract decreased serum levels of biomedical and 

haematological parametrs. The hepatic effects observed 

could be due to the presence of phytochemicals such as 

the tannins, flavonoids, alkaloids and saponins. 
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