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ABSTRACT: Detarium microcarpum (DM) also known as Tallow tree or Sweet dattock trees are used as 

medicinal plant in northern Nigeria for the management of disease and ailments. In this study, the stem bark 

extract (methanol) of D. microcarpum was evaluated for phytochemical constituents, haematological parameters, 

serum lipid and its effect on body weight of the rats. The preliminary phytochemical studies were carried out using 

standard protocols. The oral median LD50 of the stem bark extract was calculated to be 471.2 mg/kg body weight 

in rats. The haematological studies showed significant (p<0.05) increase in mean corpuscular volume (MCV) at 

doses of 70 and 140 mg/kg and also a significant (p<0.05) elevation of lymphocytes at all the doses tested. Serum 

lipid profile indicated significant (p<0.05) decrease in total cholesterol and low-density lipoprotein (LDL-C) at 

70 and 140 mg/kg. The extract at dose of 140 mg/kg significantly (p<0.05) decreases the mean body weight of 

the rats after the third and fourth week of oral administration.  
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Introduction 
 

Today, about half of the global population lacks complete coverage of basic health services, and 

for many, herbal and traditional products derived from medicinal herbs remain of crucial importance 

[1]. Medicinal plants motivated many pharmaceuticals industries due to their usage in both therapeutics 

and immune enhancers. The medicinal plants have varying unique roles such as anticancer, sedatives, 

analgesics, anti-inflammatory, cardiac diseases etc. [2]. Therefore, exploring and understanding plant 

chemicals and their properties will stress their contribution in the modern-day drug discoveries. 

Detarium microcarpum Guill and Perr, commonly known as Tallow or Sweet dattock tree belong 

to a legume family Caesalpiniaceae. Although, the tree is underexploited, it is naturally grown in both 

the dry and humid forests of Central and West African regions. D. microcarpum fruit is edible and its 

bark, roots and leaves are used as herbal medicines [3, 4]. The stem bark extract is used for the treatment 

of diarrhoea including dysentery; amoebiasis, gonorrhoea rheumatism and other infections [5]. D. 

microcarpum was used in the treatment of inflammations and pains [4], and in management of typhoid 

fever [6]. 
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The present study was to evaluate effect of methanol stem bark extract of Detarium microcarpum 

for phytochemical, haematological parameters and serum lipid in Wistar albino rats.  

 

 

Materials and Methods  
 

Plant Materials  
The plant material was collected at Tsolonbashi village of Jigawa State, Nigeria. The plant was 

identified and authenticated in the Herbarium with specimen voucher number 0071.    

 

Experimental Animals  

Wistar rats (100-130g) of either sexes were obtained from the Department of Pharmacology, 

Bayero University Kano. The animals were allowed free access to standard feed and water ad libitum. 

Experiments were carried out according to NIH Publication No. 80- 23. 

 

Chemicals and Reagents  

Methanol was purchased from Sigma–Aldrich (Steinheim, Germany) and Normal saline from 

Unique pharmaceuticals. All other reagents used were of analytical grade. 

 

Preparation of Extract  

As described in the previous studies [4], powdered plant material was soaked in 70% methanol for 

seven days. The sample was filtered using Whatman filter paper and subjected to dryness on water bath. 

The extract obtained was kept in a desiccator until further use.   

 

Phytochemical analysis 

Phytochemical analysis for terpenoids, alkaloids, saponin, tannin, anthraquinone, volatile oil, 

cardiac glycoside, reducing sugars, phlabotannins and flavonoids were conducted based on the standard 

procedures described by Trease and Evans [7]. 

 

Toxicity Studies 

 

Acute toxicity study  

 

Median Lethal Dose (LD50) Determination  
The LD50 of the extract was determined using Lorke’s (1983) method [8]. Animals were deprived 

of food for 12-16 hours prior to administration of extract. The study was carried out in two phases. In 

phase one, three groups of three Wistar rats per group were used. The extract was administered orally 

in geometrical increasing doses (10, 100 and 1000 mg/kg). The treated animals were observed for four 

hours post administration and subsequently for 24 hours for signs of toxicity including death. In the 

second phase specific doses of (140, 225, 370 and 600 mg/kg) were administered based on the result of 

the first phase. The LD50 value was calculated as the square root of the product of the lowest lethal dose 

and the highest non-lethal dose. 

 

Sub-chronic Toxicity Studies 

The study was conducted in accordance with WHO (1993) guidelines [9]. Twenty-four rats of 

either sexes were deprived of food for 12 hours, and divided in to four groups of six rats each. Group 

one served as control and received normal saline, while rats in groups 2, 3 and 4 were given graded 

dose of extract (35, 70 and 140 mg/kg) respectively for 28 days using oral gavage tube. The rats were 

allowed access to food and water throughout the duration of the experiment and were observed daily 

for general symptoms of toxicity and mortality. The body weight of individual rat in each group was 

taken at weekly intervals for 4 days using digital weighing balance. Rats were sacrificed on the 29th day 

of the experiment, blood samples were collected for haematological and lipid profile studies.  
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Results  
 

Body weight result for phase I and phase II median lethal dose in Rats  

 

The dose of oral median lethal dose 10, 100 and 1000 mg/kg were used in the first phase of the 

oral median lethal dose and mortality was recorded in all the three rats used for 1,000 mg/kg, in the 

second phase mortality was recorded in the rat used for 600 mg/kg.  

 

Table 1: Drug administration for phase I and phase II and median lethal dose in rats  

 

Drug Administration Phase I Phase II 

Oral dose (mg/kg) 10 100 1000 140 225 370 600 

No. of animals that died 0 0 3 0 0 0 1 

No. of animals used 3 3 3 1 1 1 1 

 

LD50 is calculated as geometric mean on the doses for which 0/1 and 1/1 were found. In the phase II for 

oral median lethal dose is as follows: 

 

370 mg/kg body weight 0/1   

600 mg/kg body weight 1/1  

 

         = √370 𝑥 600 

 

LD50 = 471.2 mg/kg.   

 

By taking the 30% of 470 is 141, so we used 140, 70 and 35 mg/kg as our doses for the experiment.   

 

Phytochemical constituents of the methanol stem bark extract of Detarium microcarpum 

  The phytochemical analysis showed the presence of terpenoids, alkaloids, saponins, tannin, 

volatile oil, cardiac glycoside, reducing sugars, phlabotannins and flavonoids while anthraquinone is 

not detected. 

 

 Table 2: Phytochemical constituents of the methanol stem bark extract of D. microcarpum 

 

Phytochemicals Qualitative Assessment 

Steroids + 

Alkaloids + 

Reducing sugars + 

Phlabotanins + 

Tannins + 

Saponins + 

Flavonoids + 

Terpenoids + 

Cardiac glycosides + 

Volatile oils + 

Anthraquinones − 

+ = Detected 

− = Not detected 
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Effect of methanol stem bark extract of D. microcarpum on body weight after 28 days daily oral 

administration in rats 

The extract at doses of 35 and 70 mg/kg body weight produced no significant changes in body 

weight of rats during 28 days daily oral administration when compared with the normal control. 

However, at the dose of 140 mg/kg significant (p<0.05) decrease in mean body weight of the rats was 

observed after the third (100.33±6.7) and the fourth (99.83±6.8) weeks of oral daily administration, 

when compared with the normal control (Table 3). 

 

Table 3: Effect of methanol stem bark extract of D. microcarpum on body weight after 28 days 

daily oral administration in rats 

 

Treatment  Day 1 Week 1 Week 2 Week 3 Week 4 

Control  117.82 ± 6.2 115.50 ± 7.5 120.17 ± 7.6 124.82 ± 6.9 126.01 ± 7.6 

D.M. (35 mg/kg) 103.03 ± 3.1 103.67 ± 3.0 118.33 ± 2.9 125.83 ± 3.2 116.62 ± 2.9 

D.M. (70 mg/kg) 108.67 ± 8.3 119.67 ± 9.8 118.33 ± 2.9 115.83 ± 9.2 116.62 ± 9.1 

D.M. (140 mg/kg) 105.33 ± 8.4 103.83 ± 8.3 104.50 ± 7.5 100.33 ± 6.7a 99.83 ± 6.8a 

Values are expressed as the mean ± SEM (n=6). Values with superscript indicate significant difference between 

the control and treatment groups at p < 0.05. 

D.M. = Extract of Detarium microcarpum. 

 

Effect of methanol stem bark extract of D. microcarpum on haematological Parameters after 28 

days daily oral administration in rats 

The extract at all doses tested (35, 70 and 140 mg/kg) showed no significant differences in white 

blood cells (WBC), RBC, HGB, HCT, MCH, MCHC and PLT, when compared with normal control. 

However, the extract at doses of 70 and 140 mg/kg body weight significantly (p<0.05) increased MCV 

when compared with normal control, the extract also significantly (p<0.05) increased lymphocyte count 

at all doses tested (35, 70 and 140 mg/kg) when compared with normal control after 28 days daily oral 

treatment (Table 4). 

 

Table 4: Effect of methanol stem bark extract of D. microcarpum on haematological indices after 

28 days oral daily administration in rats 

 

Haematological 

Parameters 

Control Treatments (mg/kg) 

  D.M. (35) D.M. (70) D.M. (140) 

WBC (x103/µl) 20.25 ± 2.04 19.85 ± 1.23 17.92 ± 1.75 16.22 ± 1.39 

RBC (x106/µl) 6.43 ± 0.49 6.79 ± 0.17 6.34 ± 0.15 6.88 ± 0.19 

Hb (g/dL) 11.65 ± 0.26 12.12 ± 0.18 11.88 ± 0.19 11.75 ± 0.18 

HCT (%) 33.97 ± 0.27 37.17 ± 0.94 38.18 ± 0.48 38.48 ± 0.47 

MCV (fl) 52.22 ± 1.14 54.97 ± 1.52 55.27 ± 0.93a 58.65 ± 0.64b 

MCH (pg) 18.19 ± 0.89 17.95 ± 0.37 17.37 ± 0.28 17.70 ± 0.36 

MCHC (g/dL) 36.05 ± 2.28 35.20 ± 1.22 32.78 ± 0.70 31.92 ± 0.45 

PLT  (x103/µl) 309.0 ± 20.20 332.50 ± 15.41 348.50 ± 14.42 357.80 ± 9.74 

LYM (%) 53.25 ± 2.81 61.53 ± 1.10a 60.98 ± 0.99a 65.60 ± 1.33b 

Values are expressed as Mean ± SEM (n=6); a and b indicate significant difference between normal control and 

treatment groups in the same column at p˂ 0.05 and p ˂ 0.01 respectively.  

MCV= Mean corpuscular volume, LYM =Lymphocytes, WBC =White blood cell, RBC= Red blood cell, HGB= 

Haemoglobin, MCH= Mean corpuscular haemoglobin, MCHC= Mean corpuscular haemoglobin concentration, 

PLT= Platelets, D.M = Extract of Detarium microcarpum. 
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Effect of methanol stem bark extract of D. microcarpum on lipid profile after 28 days daily oral 

administration in rats 

The effect of oral administration of extract for 28 days on lipid profile showed significant (p<0.05) 

decrease in total cholesterol (3.53±0.12) and low density lipoprotein cholesterol (1.38±0.11) when 

compared with control (4.65±0.92) and (1.97±0.41) respectively, while triglycerides and high density 

lipoprotein cholesterol did not show any significant differences (Table 5). 

 

Table 5: Effects of methanol stem bark extract of D. microcarpum on serum lipid profile of rats 

after 28 days daily treatment  

 

Parameters Control Treatments (mg/kg) 

  D.M. (35) D.M. (70) D.M. (140) 

T. CHOL 4.65 ± 0.92 4.89 ± 0.21 3.54 ± 0.12a 3.31 ± 0.09b 

TRIG 3.43 ± 0.22 3.39 ± 0.14 3.43 ± 0.32 3.46 ± 0.54 

HDL-C 1.89 ± 0.06 1.95 ± 0.03 1.96 ± 0.04 1.83 ± 0.04 

LDL-C 1.97 ± 0.41 1.52 ± 0.14 1.38 ± 0.11a 1.21 ± 0.47b 

Values are expressed as Mean ± SEM (n=6); a and b indicate significant difference between normal control and 

treatment groups in the same column at p˂ 0.05 and p ˂ 0.01 respectively.  

HDL-C= High density lipoprotein cholesterol, LDL-C= Low density lipoprotein cholesterol, TRIG= 

Triglycerides, T. CHOL= Total Cholesterol, D.M = Extract of Detarium microcarpum. 

 

 

 

Discussion 
 

This study revealed that the methanol stem bark extract of D. microcarpum contained alkaloids, 

flavonoids, saponins, tannins, cardiac glycoside, phlabotanins and volatile oils. Secondary metabolites 

interact directly with both the cell receptors, membranes and nucleic acids due to the nature of their 

functional groups and chemical structures [11] . The presence of these bioactive ingredients is 

responsible for various pharmacological activities. Therapeutic effect such as Analgesic and anti-

inflammation of flavonoids, steroids and tannins of Detarium microcarpum have been reported [4, 12].   

The oral median lethal dose of the extract was found to be 471.2 mg/kg in rats. Based on LD50 

value and according to classification of Ouédraogoa [13], the chemical labeling and classification of 

acute systemic toxicity from World Health Organization [14], the plant could be assigned as a class 5 

drug and then, recognized as low toxic product. Acute toxicity studies are usually carried out to 

determine the dose that will cause death or serious toxic manifestations when administered singly or 

severally at few doses in order to establish dose that should be used in subsequent studies [15]. 

Decrease in the body weight has been used as an indicator of adverse effects of drugs and chemicals 

[16, 17]. The reduction in the body weight of rats treated with 140 mg/kg at 3rd and 4th weeks may have 

been due to direct toxicity of the extract at high dose used. Loss of appetite occur as a result of stress or 

physiological adaptation to a drug’s intake may leads to the reduction of caloric intake which reduces 

the body weight [13]. 

Analysis of blood parameters is relevant to risk evaluation and changes in haematological system 

have a high predictive value for human toxicity [18]. Lymphocytes are mediators of the specific immune 

response against pathogens [19]. The mean corpuscular volume MCV is an index that measures the 

average volume of erythrocytes [20]. MCV increases in macrolytic anaemia and decreases in microcytic 

anaemia. The Increase in MCV observed in this research may be due to over production of 

haematopoietic regulatory elements such as erythropoietin [21]. 

The result of daily oral administration of methanol stem bark extract of D. microcarpum for 28 

days on serum lipids showed significant decreased total cholesterol and LDL-C levels, and reduction in 

LDL-C level may be associated with impaired lipolysis [22]. Changes in the level of major lipid profiles 
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such as triglyceride, total cholesterol, Low density lipoprotein cholesterol (LDL-C), High density 

lipoprotein cholesterol (HDL-C), could provide useful information on the predisposition of the heart of 

the animals to arthrosclerosis and it is associated coronary heart disease (Yakubu et al., 2008). Disease 

conditions like nephrotic syndrome and hypothyroidism increases total cholesterol [15] and low density 

lipoprotein cholesterol (LDL-C) while infection and inflammation may decrease total cholesterol [15] 

and high density lipoprotein cholesterol (HDL-C), and increase triglycerides [23].  

 

Conclusion 

The methanol stem bark extract of D. microcarpum has an oral LD50 of above 5000 mg/kg, and 

the presence of some phytochemical constituents which demonstrate the relationship between the 

haematological parameters, serum lipids and the body weight which is associated with the plant 

activities. This partly justifies the claim for the traditional use of the plant in the management of diseases 

and ailments. 

 

 

References 
 

1. Howes MJR, Quave CL, Collemare J, et al., Molecules from nature: Reconciling biodiversity conservation 

and global healthcare imperatives for sustainable use of medicinal plants and fungi. Plants, People, Planet. 

2020; 2(5): 463-481. 

2. Okwu DE, Iroabuchi F. Phytochemical composition and biological activities of Uvaria chamae and 

Clerodendoron splendens. Journal of Chemistry. 2009; 6(2): 553-560. 

3. Habila B, Adeyi A, Adeoye D, Dadah J, Suleiman H, Kathir I. Characterization of (Taura) Detarium 

microcarpum Seed Oil for Fatliquor Production. ATBU Journal of Science, Technology and Education. 2020; 

8(4): 358-365. 

4. Yaro AH, Yusif BB, Mu’azu AB, Matinja AI, Chutiyami M. Anti-Inflammatory and analgesic effect of 

Detarium microcarpum (Guill. and Perrs.) stem bark methanol extract in rats and mice. International 

Research Journal of Pharmacy and Medical Sciences. 2017; 1(1): 7-10. 

5. Igwe OU, Friday C. Volatile constituents of hydrocolloids isolated from Afzelia africana and Detarium 

microcarpum seeds. Chemistry International. 2017; 3(4): 286-291. 

6. Mbock MA, Fouatio WF, Kamkumo RG et al. In vitro and in vivo anti-salmonella properties of 

hydroethanolic extract of Detarium microcarpum Guill. & Perr.(Leguminosae) root bark and LC-MS-based 

phytochemical analysis. Journal of Ethnopharmacology. 2020; p. 113049. 

7. Trease G, Evans W, Pharmacognsy. 11th edn. Brailliar Tiridel Can. Macmillian Publishers. 0, 1989. 5: 10-

15. 

8. Lorke, D. A new approach to practical acute toxicity testing. Archives of toxicology. 1983; 54(4): 275-287. 

9. WHO, Research guidelines for evaluating the safety and efficacy of herbal medicines. 1993: Manila: WHO 

Regional Office for the Western Pacific. 

10. Sabiba E, Rasool M, Vedi M, Navaneethan D, Ravichander M, Parthasarathy P, Thella SR. Hepatoprotective 

and antioxidant potential of Withania somnifera against paracetamol-induced liver damage in rats. 

International Journal of Pharmacy and Pharmaceutical Sciences. 2013; 5(2): 648-651. 

11. Velu G, Palanichamy V, Rajan AP. Phytochemical and pharmacological importance of plant secondary 

metabolites in modern medicine.  Bioorganic Phase in Natural Food: An Overview. 2018; (pp. 135-156) 

Springer. 

12. Ahmadiani A, Hosseiny J, Semnanian S, Javan M, Saeedi F, Kamalinejad M, Saremi S. Antinociceptive and 

anti-inflammatory effects of Elaeagnus angustifolia fruit extract. Journal of ethnopharmacology. 2000; 

72(1-2): 287-292. 

13. Ouédraogoa S, Somé N, Ouattara S, Kini FB, Traore A, Bucher B, Guissou IP. Acute toxicity and vascular 

properties of seed of Parkia biglobosa (JACQ) R. Br Gift (Mimosaceae) on rat aorta. African Journal of 

Traditional, Complementary and Alternative Medicines. 2012; 9(2): 260-265. 

14. WHO. WHO Recommended Classification of Pesticides by Hazard and Guidelines to Classification 2009. 

2010: World Health Organization. 

15. Kpemissi M, Metowogo K, Melila M et al. Acute and subchronic oral toxicity assessments of Combretum 

micranthum (Combretaceae) in Wistar rats. Toxicology reports. 2020; 7:162-168. 

16. Kobayashi R, Kaneda M, Sato T, Ichikawa M, Suzuki D, Ariga T. The clinical feature of invasive fungal 

infection in pediatric patients with hematologic and malignant diseases: a 10-year analysis at a single 

institution at Japan. Journal of pediatric hematology/oncology. 2008; 30(12): 886-890. 



A. B. Mu’azu et al. 

 

 
183 

17. Hayelom K, Mekbeb A, Eyasu M, Wondwossen E, Kelbesa U. Methanolic effect of Clerodendrum 

myricoides root extract on blood, liver and kidney tissues of mice. African health sciences. 2012; 12(4): 489-

497. 

18. Ibrahim MY, Abdul A, Ibrahim TAT, Abdelwahab SI, Elhassan MM, Syam M. Evaluation of acute toxicity 

and the effect of single injected doses of zerumbone on the kidney and liver functions in Sprague Dawley 

rats. African Journal of Biotechnology. 2010; 9(28): 4442-4450. 

19. McPherson RA. Widmann's clinical interpretation of laboratory tests. 1991: Davis. 

20. Palmeiro N, Almeida C, Ghedini P et al, Oral subchronic toxicity of aqueous crude extract of Plantago 

australis leaves. Journal of ethnopharmacology. 2003; 88(1): 15-18. 

21. Ekeanyanwu RC, Njoku OU. Acute and subacute oral toxicity study on the flavonoid rich fraction of 

Monodora tenuifolia seed in albino rats. Asian Pacific Journal of Tropical Biomedicine. 2014; 4(3): 194-

202. 

22. Yakubu MT, Akanji MA, Oladiji AT. Alterations in Serum Lipid Profile of Male Rats by Oral 

Administration of Aqueous Extract of Fadogia agrestis Stem. Research Journal of Medicinal Plants. 2008; 

2: 66-73. 

23. Nigam P. Serum lipid profile: fasting or non-fasting? Indian Journal of Clinical Biochemistry. 2011; 26(1): 

96-97. 

 

 


