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ABSTRACT 

Acute toxicity study and phytochemical screening on Balanites aegyptiaca as well as the effect of Balanites 

aegyptiaca on some haematological parameters in wistar rats were investigated. Following extraction, stock 

solution of the extract at concentration of 1 g/mL was prepared and stored at 4 ºC for pharmacological test. 

Phytochemical screening test and acute toxicity study were carried. Thirty wistar rats were randomly divided into 

six groups of five rats each. Rats in group I were neither treated nor exposed to chlorpyrifos. Rats in groups II to VI 

were exposed to chlorpyrifos at 2 mg/kg daily. Rats in groups; II, III and IV were treated with the extract at doses; 

100, 300 and 500 mg/kg respectively. Rats in group V were treated with ascorbic acid (150 mg/kg). Rats in group VI 

were administered normal saline. All treatments were through oral route and for 7 consecutive days. Seven days 

after, all rats were humanely euthanized by severing their jugular vein, and 5 mL of blood sample was collected 

from each rat and transferred into EDTA container for haematology. The results of phytochemical screening 

revealed the presence of carbohydrates, glycosides, saponins, flavonoids, tannins, alkaloids, anthraquinones and 

steroids. Geometric mean of 3807.9 mg/kg was calculated from the results of LD50. There were significant (P< 0.05) 

improvement in the mean values of haematological parameters (PCV, RBC count and Hb concentration) in a dose 

dependent manner in groups; II, III and IV. No significant difference (P > 0.05) was recorded in the mean values of 

haematological parameters between rats in group IV and V. Conversely, there was a significant (P< 0.05) decrease 

in the mean values of haematological parameters in group VI when compared with II, III, IV and V. Thus, 

methanolic leaf extract of Balanites aegyptiaca contained bioactive compounds that improved haematological 

parameters in wistar rats exposed to chlorpyrifos. 
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INTRODUCTION 

Traditional medicine is a common practice in Nigeria and other parts of the world, plants in the form of crude 

extracts, decoction, infusion or tincture are used to treat common infection and chronic conditions (Bako et al., 

2005), hence ethnobotany and ubiquitous plants provide a rich resources of natural drug research and development. 

Balanites aegyptiaca, a tree that is widely spread in the drier regions of Nigeria (Manji et al., 2013).  The aqueous 

extract of Balanites aegyptiaca seed contained balanitin-7, used as anthelmintic agent (Gnoula et al., 2007). The 

bark aqueous extract of Balanites aegyptiaca has been used in treatment of both AIDs and leukaemia (Manji et al., 

2013). Blood parameters have been considered as diagnostic guides of the pathological condition and are significant 

for the assessment of systemic functions and general health of animals (Chaudhary et al., 2015; Prasad et al., 2015). 

Chlorpyrifos is a highly toxic to animals and affects their growth and reproductive activity (Levin et al., 2004; 

Sledge et al., 2011) and also damage their lungs and liver (Xing et al., 2012). It was found that chlorpyrifos also 

causes several other effects including hematological alterations (Alagoa and Ekweozor, 2009), Therefore, based on 

the various therapeutic effects of Balanites aegyptiaca and detrimental effects of chlorpyrifos on different tissues 

and organs of both farmers and animals, the current experiment was conducted to check the in vivo activity of the 

crude methanol leaf extract of Balanites aegyptiaca in wistar rats exposed to chlorpyrifos 

MATERIALS AND METHODS 

Location of the Research 

The research was conducted in the Department of Animal Health and Production Binyaminu Usman Polytechnic 

Hadejia, Jigawa State. 



 

478 
 

Plant Collection and Identification: Fresh leaves of Balanites aegyptiaca were collected around the main campus 

of Binyaminu Usman Polytechnic, Hadejia, Jigawa State, Nigeria. The plant was identified at the herbarium of the 

department of plant biology, Bayero University Kano, Nigeria with voucher number BUKHAN 359. 

Extraction of the Plant Material:  About 1000 g of the powdered leaves of Balanites aegyptiaca was subjected to 

extraction with methanol by cold maceration using a 1-litre capacity separating funnel at room temperature for 48 

hours. Stock solution of the extract at concentration of 1 g/mL was prepared and stored at 4 ºC for pharmacological 

test.  

Phytochemical screening: The methanol leaf extract of the Balanites aegyptiaca was subjected to phytochemical 

screening tests, using methods described by Brain and Turner (1975).   

Safety Determination (LD50): The LD50 is an indicative of the relative safety of the extract in laboratory animals, it 

was determined as described by Lorke (1983). 

Experimental Animals: Thirty wistar rats of either sex weighing between 200 and 220 grams were used. They were 

purchased from the Animal House, Department of Pharmacology and Toxicology, Faculty of Pharmaceutical 

Sciences, Bayero University Kano. 

 

Experimental Treatments  

Thirty wistar rats were randomly divided into six groups of five rats each. Rats in groups two to six were exposed 

with chlorpyrifos (2 mg/kg) daily and then treated as follows: 

Group I- The rats in this group were neither exposed nor treated, therefore served as neutral control group. 

Group II- Rats in this group received 100 mg/kg of Balanites aegyptiaca per os for 7 days.  

Group III Rats in this group received 300 mg/kg of Balanites aegyptiaca per os for 7 days.  

Group IV- Rats in this group received 500 mg/kg of Balanites aegyptiaca per os for 7 days.  

Group V- Rats in this group received 150 mg/kg of Ascorbic acid per os for 7 days.  

Group VI- Rats in this group received 5 ml/kg of normal saline per os for 7 days.   

Haematological Analyses:  At the end of experiment, rats from each group were euthanized by severing the jugular 

vein. About 5 ml of blood was collected from each rat in a 10 ml vial containing EDTA as an anti-coagulant and was 

used to determine the haematological parameters. The packed cell volume (PCV), total erythrocyte count and 

haemoglobin concentration were determined using methods described by Coles (1986).  

Statistical Analysis:  The statistical analysis was carried out using SPSS 20 software package. The results obtained 

are presented as mean ± standard deviation (M±SD). A one-way analysis of variance (ANOVA) was used for the 

data analysis. Significant differences between groups were detected using Bonferroni test at (p≤0.05).  

 

RESULTS 

Extract yield 

The percentage yield of the dried methanolic leaf extrct of Balanites aegyptiaca was 59.86 %. 

Phytochemical screening 
The results of phytochemical screening are presented in Table 1. 

Table 1: Phytochemical screening test of the crude methanol leaves extract of Balanites aegyptiaca 

Compound Test Observation Inference 

Carbohydrate 
Molisch‘s violet colour at the interface + 

Fehling‘s brick-red precipitate + 

Glycoside 
Fehling solution brick-red precipitate + 

Ferric chloride Grennish precipitate + 

Anthraquinones 

Borntrager‘s no pinkish-red colouration seen ++ 

Modified 

Borntrager‘s 
no pink colouration seen + 

 
Kella-killiani purple ring colour seen at the interface + 

Cardiac glycoside  Kadde purple-blue colour + 
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 Salkowsk reddish brown colour + 

Saponins Frothing 
no honey-comb foam persisting for 

more than 30 min 
+++ 

Steroids Steroid Blue colouration ++ 

Triterpenes Triterpene pinkish colouration - 

Flavonoids 

Shinoda orange colouration - 

Sodium 

hydroxide 
yellow colouration ++++ 

Tannins 
Lead sub-acetate Greenish-black precipitate + 

Ferric chloride blue-black precipitate + 

Alkaloids 
Dragendoff rose-pink colouration seen + 

Wagner‘s whitish precipitate seen + 

 

Acute toxicity studies 

The extract at doses of 10, 100, 1000, 1600, and 2900 and did not produce any sign of toxicity or mortality. But 

mortality was observed at 5000 mg/kg. 

Table 2: Toxic effect of the extract of Balanites egytiaca in laboratory wistar rats 

Number of wistar rats Dosage (mg/kg) Effects 

3 10 No apparent clinical sign  

3           100 No apparent clinical sign 

3 1000 No apparent clinical sign 

1 1600 No apparent clinical sign 

 

1 2900 No apparent clinical sign 

   

1 5000 1 Mortality 

Key: SO = Balanites aegyptiaca 

Geometric mean =√         
 

=3807.9 

LD50 = 3807.9 mg/kg 

 

Table 3: Effect Balanites aegyptiaca on haematological parameters in wistar rats exposed to Chlorpyrifos 

 

  

Treatments 

    

Test NC 

       BA 

(100 mg/kg) 

    BA 

(300mg/kg) 

    BA 

(500 mg/kg) 

   AA 

(150 mg/kg) 

CPF 

(5 ml/kg) 

 

PCV  45.93±1.746 27.07±0.8977 27.90±0.9706 28.88±1.860 28.95±1.814 25.10±0.868 

Hb 15.30±0.5854 9.09±0.3040 9.19±0.3459 9.88±0.6174 9.98±0.6030 7.97±0.284 

RBC 8.46±0.2587 5.34 ±0.1063 6.89±0.8953 7.75±0.2852 8.27±0.2973 4.11±1.105 

 

Key:  NC= Neutral Control. BA=Balanites aegyptiaca. AA= Ascorbic Acid. CPF=Chlorpyrifos. 

DISCUSSIONS:  
The use of herbs in many traditional medical practice dates back to several generations. Efficacy and safety of these 

medicinal herbs has been demonstrated and passed unto subsequent generations (Rukangira, 2001). However, 

scientific evaluation is needed to provide evidence of their safety and efficacy (WHO, 2000). The oral LD50 value of 



 

480 
 

3807.9 mg/kg, obtained for the extract of Balanites aegyptiaca falls within the practically non-toxic range (Loomis, 

1978). Doses up to 2900 mg/kg were found to be practically safe, causing no any toxic sign or death in the test 

animals. Phytochemical screening test revealed the presence of carbohydrates, glycosides, saponins, flavonoids, 

tannins, alkaloids, anthraquinones and steroids in the methanolic leaf extract of Balanites aegyptiaca. No anaemia 

was observed in all groups treated with Balanites aegyptiaca following exposure to chlorpyrifos, this perhaps could 

be due to the presence of phenols and flavonoids that acted as antioxidants, by scavenging free radicals (Calixto et 

al., 2000; Larkins and Wynn, 2004). Anaemia was observed only in a group exposed to chlorpyrifos and treated 

with normal saline, and this effect could be due haemolysis of red blood cell membrane by free radical generated 

during intoxication. The low hematological parameters of PCV, Hb, and RBC counts could be due anaemia as a 

result of CPF administration.  

 

CONCLUSIONS: 

 The findings from this study suggest that the methanolic leaf extract of Balanites aegyptiaca contains bioactive 

constituents with documented ethnomedicinal properties. The haematological parameters in the present study 

showed significant changes under chlorpyrifos exposure. The results obtained, therefore justify the use of Balanites 

aegyptiaca in traditional treatment of disease conditions. 

REFERENCES  

Adeyemo, O. K. (2008). Histological Alterations Observed in the Gills and Ovaries of Clarias gariepinus Exposed 

To Environmentally Relevant Lead Concentrations. Journal of Environmental Health, 70:48-51. 

Alagoa, K.J. and Ekweozor, I.K.E. (2009). Sublethal effect of the dispersant Goldcrew on selected blood parameters 

of the African catfish Clarias gariepinus. Toxicology and environmental Chemistry, 9: 339-343. 

https://doi.org/10.1080/02772240802138036 

Chaudhary, A., Prakash, C. and  Srivastav, S. K. (2015). Biochemical changes in blood of freshwater catfish 

Heteropneustes fossilis exposed to microcystin-LR. International Journal Zoological Investigation, 1:2-76. 

                        Coles, E.H. (1986). Veterterinary Clinical Pathology. Edition published by W.B Sounders company 

Philadelphia, London, Toronto,Mexico city Rio de Janeiro,Sydney, Tokyo, Hong Kong., 4:1-486. 

Gnoula, C., Guissou, P., Duez, P., Frederich, M. and Dubois, J.  (2007). Nematocidal compounds from the seeds of 

Balanites aegyptiaca isolation and structure elucidation. International Journal of Pharmacology, 3(3): 280-

4. 

Levin, E.D., Swain, H.A., Donerly, S. and Linney, E. (2004). Developmental chlorpyrifos effects on hatchling 

zebrafish swimming behaviour. Journal of Neurotoxicology and Teratology., 26: 719-723. https://doi. 

org/10.1016/j.ntt.2004.06.010. 

Lorke, D. (1983). A new approach to practical acute toxicity testing. Archives of Toxicology; 53:275-287. 

 

Manji, A.J., Sarah, E.E. and  Modibbo, U.U. (2013). Studies on the potentials of Balanites aegyptiaca seed oil as raw 

material for the production of liquid cleansing agents. International journal of physical sciences, 8(33): 

1655-60. 

Prasad, M., Kumar, A., Suzuki, N. and Srivastav, A. K. (2015). Botanical pesticide Nerium indicum alters prolactin 

cells of stinging catfish Heteropneustes fossilis. International Journal of Zoological Investigation, 1:77-84. 

Ray,  D. E Pollution and Health, Wiley Eatern Ltd., New Delhi, India, 1992. 

 

Suvetha, L., Ramesh, M. and Saravanan, M. (2010). Influence of cypermethrin toxicity on ionic regulation and gill 

Na+/K+-ATPase activity of a freshwater teleost fish Cyprinus carpio. Jourrnal of Environmental Toxicoloy 

and Pharmacology, 29:44-49. 

Xing, H., Li, S., Wang, S., Gao, X., Xu, X. and Wang, X. (2012). Oxidative stress response and histopathological 

changes due to atrazine and chlorpyrifos exposure in common carp. Pest. Biochemical Physiology, 103: 74-

80. https://doi. org/10.1016/j.pestbp.2012.03.007. 

 

 

 

 

 

 


