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Abstract: Detarium senegalense (J.F. Gmelin) 

commonly known as Tallow tree (Family, 

Fabaceae). In Nigeria, it is called Taura (Hausa), 

Ogbogbo (Yoruba), Ofor (Igbo). The study 

evaluated the anti-inflammatory activity of 

methanol extract of Detarium senegalense in rats. 

The phytochemical screening was conducted using 

standard protocols. Acute toxicity testing was 

carried out according to the OECD guidelines 420. 

Anti-inflammatory testing in rat was conducted by 

administering distilled water 1 ml/kg to group I rats, 

a standard drug (Piroxicam) 10 mg/kg to group II, 

and group III-V rats received 25, 50 and 100 mg/kg 

of methanol extract of Detarium senegalese (DS). 

Thirty minutes later an acute inflammation was 

induced by injecting 0.1ml (1 %) carrageenan into 

plantar surface of rat hind paw. The Detarium 

senegalense crude methanol extract (DSME) 

contains alkaloids, flavonoids, saponins, tannins and 

triterpenes. The Median Lethal Dose (LD50) of DS 

was found to be above 2000mg/kg. In this test, DS 

25, 50 and 100 mg/kg produced statistically 

significant (p < 0.05) decreased in the carrageanan-

induced paw edema at 2 hours compared to D/W 

treated group. Also, the standard drug piroxicam 

10mg/kg produced statistically significant (p < 0.05) 

decreased in the carrageanan-induced paw edema at 

2 hours compared to D/W treated group. Detarium 

senegalense methanol extract possess anti-

inflammatory activity and can be used for the 

development of herbal medicine for the treatment of 

inflammatory diseases. The crude extract should be 

fractionated and further tested using more anti-

inflammatory models. 
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INTRODUCTION 

Inflammation is a local reaction which occur in 

active vascular tissues in response to internal or 

external stimuli. Therefore, inflammation is a 

protective process which occur in response to injury. 

In general, inflammation is not a disease but a 

symptom of a disease resulting from an 

inflammatory mediator’s activity (Antonelli and 

Kushner, 2017; Chen et al. 2018; Bennett et al. 

2018). Several diseases begin with inflammatory 

response at the initial stage and these include; 

syphilis, tuberculosis, leprosy, scleroma, cancer etc 

(Antonelli and Kushner, 2017; Chen et al. 2018; 

Bennett et al. 2018).  There are a number of agents 

that trigger inflammation such as bacteria, viruses, 

change in temperature, injury, drugs, immunological 

disorders and metabolic disorders (Chen et al. 2018; 

Bennett et al. 2018). After cell injury, the brain 

usually responds to cell damage by directing the 

release of a number of local inflammatory mediators 

such as interleukin-1β (IL-1β), interleukin-6 (IL-6), 

tumour necrosis factor-α (TNF-α), bradykinin, 

prostaglandins, leukotrienes, platelet-activating 

factor, which eventually cause inflammation 

(Antonelli and Kushner, 2017; Chen et al. 2018; 

Bennett et al. 2018). In the presence of inflammatory 

stimulus, phospholipase A2 converts phospholipid to 

arachidonic acid which is subsequently converted to 

endoperoxides in the presence of cyclooxiginase 

enzymes. The endoperoxides finally produces 

prostaglandins which mediate pains and 

thromboxane A2 which causes inflammation. (Chen 

et al. 2018; Bennett et al. 2018). Inflammation can 

be acute or chronic depending on the cause and 

duration. In acute inflammation there is presence of 

fluids, neutrophils, leukocytes, and plasma proteins 

predominantly at the site of injury (Antonelli and 

Kushner, 2017; Chen et al. 2018; Bennett et al. 

2018; Yatoo et al. 2018; Furman et al. 2019). The 

major signs of acute inflammation include pain, 

swelling, redness, heat and loss of sensation 

(Antonelli and Kushner, 2017; Chen et al. 2018; 

Bennett et al. 2018). Chronic inflammation is a 

persistent inflammation that lasted for weeks. In this 

condition, tissue destruction and repair occur 

concurrently. The cellular component that 

contributed to chronic inflammation include 

monocytes, neutrophils, T-lymphocytes, and mast 

cells (Antonelli and Kushner, 2017; Chen et al. 

2018; Furman et al. 2019). 

Inflammation can be treated with both orthodox 

drugs and medicinal plants. Steroidal anti-

inflammatory drugs (SAIDs) contain steroid 

hormones such as glucocorticoids (corticosteroids) 

which produces anti-inflammatory, 

immunosuppressive, and metabolic effects. 

Examples includes prednisolone, betamethasone 

and dexamethasone (Newman et al. 2017; Yatoo et 

al. 2018; Jahnavi et al. 2019). Non-steroidal anti- 

 

inflammatory drugs (NSAIDs) were discovered to 

have lesser side effects than SAIDs. They are 

classified mainly based on their mechanism of 

action which include nonselective cycloxyginase 

(COX) inhibitors, COX-I and COX-II selective 

inhibitors (Newman et al. 2017; Yatoo et al. 2018; 

Jahnavi et al. 2019). Nonselective COX inhibitors 

include aspirin, ibuprofen, naproxen, paracetamol, 

mefenamic acid, diclofenac, and piroxicam; COX-I 

selective inhibitors include ketorolac and 

indomethacin; COX-II selective inhibitors include 

celecoxib, rofecoxib, valdecoxib, etoricoxib, 

lumiracoxib and meloxicam (Newman et al. 2017; 

Yatoo et al. 2018; Jahnavi et al. 2019). Medicinal 

plant used traditionally in the management of 

inflammation include the following; Azaridachta 

indica, Matricaria recutita, Phylanthus embellica, 

Berberis vulgaris, Ocimum basilicum, Curcuma 

longa, Moringa olifera, Crotalaria pallida, Ananas 

comosus (Yatoo et al.2018). 

The plant Detarium senegalense (JF Gmelin) 

commonly known as Tallow tree (Family Fabaceae). 

In Nigeria, it is called Taura (Hausa), Ogbogbo 

(Yoruba), Ofor (Igbo) (Sowemimo et al. 2011; 

Ukwubile et al. 2017; Sanni et al. 2018; Dossa et al. 

2020). The bark of DS is used traditionally in the 

treatment of digestive problems, heavy bleeding, 

and pneumonia. The bark pulp is used in treating 

tuberculosis, wounds and skin infections. The leaves 

are used to treat constipation and fever (Sowemimo 

et al. 2011; Ukwubile et al. 2017).  The fruit is used 

to treat leprosy, syphilis, cold, chest infections and it 

is also taken as food (Dossa et al. 2020). 

Experimental reports indicated that DS possess 

anthelminthic activity (Ukwubile et al. 2017). It also 

has anti-proliferative activity (Agada et al. 2018). 

Another experiment reported anti-microbial activity 

(Sowemimo et al. 2011). In addition, DS possess 

antidiarrheal activity (Sanni et al. 2018). 

MATERIAL AND METHOD 

 

Animals  

 

Wistar Rats (160-180 g) of either sex were 

purchased from Department of Pharmacology and 

Therapeutics, Bayero University, Kano, Nigeria. 

They were kept under room temperature (25 ± 2 oC) 

and 12-hours light/12-hours dark circle. The relative 

humidity was measured to be between 50 to 60 %. 

The animals were fed on Vital Feed (Bukuru, Jos) 

and water ad libitum.  

 

Plant Materials  

 

The whole plant material was collected from 

Ambana Town, Lafia Local Government, Nasarawa 

State. The identification and authentication were 

done by the Department of Plant Biology, Bayero 
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University, Kano. Voucher number was collected as 

BUKHAN 0343 and kept for future references. 

   

Extraction   

 

The leaves of DS were first washed, shade dried, and 

grinded into a coarse powder using mortar and 

pestle. The powdered fruit (1 kg) was macerated 

using 4L of 70% methanol v/v with occasional 

shaking for 7 days and filtered using Whatman 

No:10 filter paper. The filtrate was evaporated to 

dryness in vacou at 40oC to yield residue (Deng et 

al. 2007).  

  

Phytochemical Screening 

  

The chemical composition of crude methanol extract 

was determined using phytochemical screening 

(Trease and Evans, 2002). 

 

Acute Toxicity Study 

 

This test was conducted according to the OECD 

guidelines 420 of 2001 (OECD, 2001). Five Wistar 

Rats weighing (160-180 g) were selected and 

divided into five groups of one rat each. Fixed doses 

of 5, 50, 300, 2000 and 5000 mg/kg of methanol of 

DSME extract was administered orally. The animals 

were observed for signs of toxicity and mortality 

within 48 hours. Further observation was made for 

up to two weeks for late signs of toxicity. The whole 

experiment was conducted between 900 hour and 

1600 hour (OECD, 2001). 

 

Carrageenan-Induced Paw Edema  

 

Twenty-five Wistar rats were divided into 5 groups 

of 5 rats each. The group-I received distilled water 1 

ml/kg, group-II the standard drug piroxicam 

10mg/kg. Group-III to V received graded doses of 

DSME 25, 50 and 100mg/kg respectively. Thirty 

minutes later acute inflammation was induced by 

injecting 0.1ml (1%) carrageenan into plantar 

surface of rat hind paw. The paw volume was 

measured at 0, 1 ,2 ,3, 4 and 5 hours using a Vanier 

caliper to determine the diameter of edema (Winter 

et al. 1962).  

 

Gas Chromatography/Mass Spectroscopy 

(GC/MS) 

 

The analysis was conducted using GC machine 

(Hewlett Packard), a 6890-model series. The 

machine comprised of an ionization chamber, flame 

detector, and injector at a temperature of 250°C. The 

temperature was adjusted at 50°C for 5 minutes and 

later raised by 2°C/minutes gradually. The machine 

used helium gas 99.9%. The process begins with 

injection of 1 µm of the extract at a ratio of 1 to 30. 

The interpretation of the result was made using 

Library software database (Model 6890 series) was 

equipped with NIST14.L) (Thomas et al. 2013). 

 

RESULTS 

 

Phytochemical Constituents of Methanol 

Extract of Detarium senegalense. 

 

The phytochemical constituents present in DSME 

are alkaloids, flavonoids, saponins, tannins and 

triterpenes (Table 1). 

 

Median Lethal Dose (LD50) 

 

The Median Lethal Dose (LD50) of Detarium 

senegalense in rat using oral route was found to be 

above 2000 mg/kg. 

 

Effect of Detarium senegalense on Carrageanan-

Induced Paw Edema 

 

In this test, DS 100 mg/kg produced statistically 

significant (p < 0.05) decreased in the carrageenan-

induced paw edema at 2, 3 and 4 hours compared to 

D/W treated group. In addition, DS 50 mg/kg 

produced statistically significant (p < 0.05) 

decreased in the carrageenan-induced paw edema at 

2 hours only compared to D/W treated group. 

Furthermore, DS 25 mg/kg produced statistically 

significant (p < 0.05) decreased in the carrageenan-

induced paw edema at 1, 2 and 4 hours compared to 

D/W treated group. Also, the standard drug 

(piroxicam) 10mg/kg produced statistically 

significant (p < 0.05) decreased in the carrageenan-

induced paw edema at 1, 2, and 4 hours compared to 

D/W treated group (Table 2). 

 

Gas chromatography Mass Spectroscopy of Detarium 

senergalense.  

 

The result of GC/MS reveals the presence of propane 

nitrile, 3-[4-Diethylamino-1-methyl-1-(1-methylethyl)-2-

butynyloxy]- with molar of 250 g/mol, histamine, 5-nitro-

N-trifluoroacetyl- with molar of 252 g/mol, histamine, N-

acetyl-5-nitro- with molar of 198 g/mol, 8-methoxy-4-

phenylquinoline-2-hydrazine with molar of 265 g/mol and 

N,N,N1,N1-Tetramethyl-3,6- acridine diamine with molar 

of 265 g/mol (Table 3). 
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Table1: Phytochemical Constituents of the Methanol  

Extract of Detarium senegalense.  

 

Metabolite  Status  

Alkaloid +  

Flavonoid +  

Saponin +  

Tannins +  

Steriods -  

Anthraquinone -  

Triterpenes +  

Key: + = Presence; - = Absence 

 

Table 2: Effect of Detarium senegalense methanol extract on carrageanan-induced paw edema. 

 

Treatment(mg/kg) 1hour 2hours 3hours 4hours 5hours 

D/W 1 0.864±0.267 1.098±0.221 1.740±0.259 2.744±0.211 1.130±0.253 

Piroxicam 10 2.1±0.267* 2.092±0.221* 1.740±0.259 1.456±0.211* 1.902±0.253 

DS 100 1.990±0.267 2.856±0.221*** 2.912±0.259* 1.776±0.211* 1.516±0.253 

DS 50 1.788±0.267 2.508±0.221** 2.210±0.259 2.022±0.211 1.314±0.253 

DS 25 2.508±0.267** 2.628±0.221*** 2.790±0.29 1.456±0.211* 1.860±0.253 

Data is presented as Mean ± S.E.M followed by Bonferoni Test for Multiple comparison at *p <0.05, **p <0.001, *** p 

< 0.0001. DW=(ml/kg), DS= Detarium senegalense.  

Table 3: Gas chromatography Mass spectroscopy of Detarium senergalense Secondary Metabolites. 

  

Chemical name Organic 

formula 

Molar 

Weight 

Exact Mass Database 

Propanenitirile,3-[4-Diethylamino-1-methyl-1-(1-

methylethyl)-2-butynyloxy]- 

C5H26N20 250 250.20 Spectrabase 

Histamine, 5-nitro-N-trifluoroacetyl- C7H7F3N403 252 252.05 NCBI 

Histamine, N-acetyl-5-nitro- C7H10N403 198 198.08 PubMed 

8-methoxy-4-phenylquinoline-2-hydrazine G6H15N30 265 265.12 PubChem 

N,N,N1,N1-Tetramethyl-3,6- acridinediamine C17H19N3 265 265.16 PubChem 

 

DISCUSSION 

 

The secondary metabolites are responsible for the 

plant’s pharmacological activity. During this study, 

the phytochemical constituents present in DSME 

were alkaloids, flavonoids, saponins, tannins and 

triterpenes. Similar result was obtained in other 

studies (Abdel Karim and Sakina, 2016; Ndiaye et 

al. 2016). The result of GC/MS using DSME reveals 

the presence of metabolites such as propanenitrile, 

3-[4-Diethylamino-1-methyl-1-(1-methylethyl)-2-

butynyloxy]-, histamine, 5-nitro-N-trifluoroacetyl-, 

histamine, N-acetyl-5-nitro- with, 8-methoxy-4-

phenylquinoline-2-hydrazine and N,N,N1,N1-

Tetramethyl-3,6- acridine diamine. These 

compounds were suggested to be responsible for the 

observed anti-inflammatory activity. Similar result 

was obtained in other studies (Abdel Karim and 

Sakina, 2016; Ndiaye et al. 2016). 

In the course of this experiment, the median lethal 

dose (LD50) of DS was estimated to be above 2000 

mg/kg. This implies that the plant is moderately  

 

 

 

 

 

safe which justifies its consumption as food (Lorke, 

1983). During the anti-inflammatory testing,  

carrageenan was use to induced inflammation in rats 

by triggering the release of inflammatory mediators 

such as interleukin, bradykinin, prostaglandins, and 

leukotrienes (Winter et al., 1962; Chen et al. 2018).  

Our study showed that DS 25, 50 and 100 mg/kg 

produced statistically significant decreased in the 

carrageenan-induced paw edema. The anti-

inflammatory activity of DS was non-dose 

dependent but highest activity was observed at 25 

mg/kg. The result was comparable to the outcome of 

other experiments (Adedapo et al. 2013; Hassan et 

al. 2013; Khuda et al. 2014; Okhuarobo et al. 2017; 

Mohammed et al. 2020). Notably, the standard drug 

piroxicam 10mg/kg produced statistically 

significant decreased in the carrageenan-induced 

paw edema at 1, 2, and 4 hours. However, the anti-

inflammatory activity of DS at 25 mg/kg was 

superior to that of piroxicam. The outcome of this 
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study is related to the result of another study 

(Ayanwuyi et al. 2010). 

 

RECOMMENDATIONS 

 

Plant extract should be fractionated, sub chronic 

toxicity should be conducted, and more anti-

inflammatory models carried out. 

 

CONCLUSION 

 

Detarium senegalense methanol extract possess 

anti-inflammatory activity and can be used for the 

development of herbal medicine for the treatment of 

inflammatory diseases.  

 

ACKNOWLEDGEMENT 

 

Special gratitude to technical staff of the Department 

of Pharmacology and Therapeutics, Bayero 

University, Kano. 

 

 

REFERENCES 

 

Abdel Karim M, Sakina AF (2016). Isolation and 

Characterization of a Falavanone from Sudanese 

Detarium Senegalense (J. F. GMEL.) Stem Bark and 

Biological Activity of Different Fractions. World 

Journal of Pharmaceutical and Life Sciences 2 

(6):85-98. 

Adedapo A, Adewuyi T, and Sofidiya M (2013). 

Phytochemistry, anti-inflammatory and analgesic 

activities of the aqueous leaf extract of Lagenaria 

breviflora (Cucurbitaceae) in laboratory animals. 

Revista de Biologia Tropical 61(1), 281-290. 

Agada F, Muhammad C, Uba A, Mshelia HE and 

Zubairu HL (2018). Comparative Antiproliferative 

Activity of Leaf and Stem Bark Extracts of 

Detarium senegalense and Leaf of Cymbopogon 

citratus. Cancer Research Journal 6(2): 38-46. 

Antonelli M and Kushner I (2017). It's time to 

redefine inflammation. The FASEB Journal 31(5): 

1787-1791. 

Ayanwuyi LO, Yaro AH, and Abodunde OM 

(2010). Analgesic and anti-inflammatory effects of 

the methanol stem bark extract of Prosopis africana. 

Pharmaceutical Biology 48(3): 296-299. 

Bennett JM, Reeves G, Billman GE, & Sturmberg, 

JP (2018). Inflammation–nature's way to efficiently 

respond to all types of challenges: implications for 

understanding and managing “the epidemic” of 

chronic diseases. Frontiers in Medicine 5:316. 

Chen L, Deng H, Cui H, Fang J, Zuo Z, Deng J ... 

and Zhao L (2018). Inflammatory responses and 

inflammation-associated diseases in organs. 

Oncotarget 9(6): 7204. 

Deng C, Ning L, Mingxia G, and Xiangmin Z 

(2007). Recent development in sample preparation 

technique for chromatographic analysis of 

traditional Chinese medicine. Journal of 

Chromatography A 1153 (1-2):90-96. 

Dossa BA, Ouinsavi C, Houetchegnon T and Sourou 

BN (2020). Knowledge points and research 

perspectives on Detarium Senegalense, A 

vulnerable species in Benin. International Journal 

of Research Studies in Biosciences (IJRSB) 8: 4-12. 

Furman D, Campisi J, Verdin E, Carrera-Bastos P, 

Targ S, Franceschi C, ... and Slavich GM (2019). 

Chronic inflammation in the etiology of disease 

across the life span. Nature Medicine 25(12): 1822-

1832. 

Hassan MM, Khan SA, Shaikat AH, Hossain E, 

Hoque A, Ullah H, and Islam S (2013). Analgesic 

and anti-inflammatory effects of ethanol extracted 

leaves of selected medicinal plants in animal model. 

Veterinary World 6(2):68-71. 

Jahnavi K, Reddy PP, Vasudha B and Narender B 

(2019). Non-steroidal anti-inflammatory drugs: an 

overview. Journal of Drug Delivery and 

Therapeutics, 9(1-s), 442-448. 

Khuda F, Iqbal Z, Shah Y, and Ahmad L (2014). 

Evaluation of anti-inflammatory activity of selected 

medicinal plants of Khyber Pakhtunkhwa, Pakistan. 

Pakistan Journal of Pharmaceutical Sciences 27(2): 

365-368. 

Lorke D (1983). A New Approach to Practical 

Acute ToxicityTesting. Archives of 

Toxicology 54(4): 275-287. 

Mohammed Z, Seniere F and Yaro HA (2020). 

Evaluation of the Analgesic and Anti-Inflammatory 

Potential of Methanolic Leave Extract of Allophylus 

africanus Beauv. (sapindaceae). Biomedical Journal 

of Scientific & Technical Research 25 (2): 19040-

19045. 

Ndiaye ND, Munier S, Pelissier Y, Boudard F, 

Mertz C, Lebrun M, ... and Dornier M (2016). 

Comparison of phenolic and volatile profiles of 

edible and toxic forms of Detarium senegalense JF 

GMEL. African Journal of Biotechnology 15(16), 

622-632. 

Newman O, Christian A, David DO and Aaron OA 

(2017). Mechanism of Action of Nonsteroidal Anti-

Inflammatory Drugs, Nonsteroidal Anti-

Inflammatory Drugs, Ali Gamal Ahmed Al-kaf, 



Trends Nat. Prod. Res. 2(2): 84-89, 2021 

89 
 

IntechOpen, DOI: 10.5772/68090. Available from: 

https://www.intechopen.com/chapters/55279 

Okhuarobo A, Godswill N and Ozolua R (2017). 

Analgesic and Anti-inflammatory Effects of the 

Aqueous Leaf Extract of Dichrostachys cinerea. 

Journal of Applied Sciences & Environmental 

Management 21(5):821-825. 

Organization for Economic Cooperation and 

Development (OECD) (2011). Guideline for Testing 

of Chemicals: Acute Oral Toxicity e Fixed Dose 

Procedure (No. 420), Section 4, OECD Publishing, 

Paris, France: pp. 1e14. 

Sanni FS, Onyeyili PA, Hamza HG, Sanni S and 

Enefe NG (2018). Effects of Detarium senegalense 

JF Gmelin aqueous stem bark extract on castor oil 

induced diarrhoea in albino rats. Sokoto Journal of 

Veterinary Sciences 16(3): 41-48. 

Sowemimo AA, Pendota C, Okoh B, Omotosho T, 

Idika N, Adekunle AA, and Afolayan AJ (2011). 

Chemical composition, antimicrobial activity, 

proximate analysis and mineral content of the seed 

of Detarium senegalense JF Gmelin. African 

Journal of Biotechnology 10(48): 9875-9879. 

Thomas E, Aneesh TP, Della GT and Anandam R 

(2013). GC-MS analysis of phytochemical 

compounds present in the rhizomes of Nervilia 

aragoana Gaud. Asian Journal of Pharmaceutical 

and Clinical Research 6(3): 68-74. 

Trease GE, Evans WC (2002). Text Book of 

Pharmacognosy (16th edition) WB Saunders 

Harcourt Publishers Ltd. London, UK pp: 137-139, 

230-240. 

Ukwubile CA, Troy SM, Ikpefan OE and Musa YD 

(2017). Preliminary phytochemical screening and 

in-vitro anthelminthic activity of Detarium 

Senegalense J.F Gmel (Fabaceae) Leaf methanol 

extract. American Journal of Biotechnology and 

Bioinformatics 1(2):1-5. 

Winter CA, Risley EA and Nuss GW (1962). 

Carrageenan-induced Oedema in the hind paw of rat 

as an assay for anti-inflammatory activity. 

Proceedings of the Society for Experimental 

Biology and Therapy 111: 544-547.  

Yatoo M, Gopalakrishnan A, Saxena A, Parray OR, 

Tufani NA, Chakraborty S ... and Iqbal H (2018). 

Anti-inflammatory drugs and herbs with special 

emphasis on herbal medicines for countering 

inflammatory diseases and disorders-a review. 

Recent Patents on Inflammation & Allergy. Drug 

Discovery 12(1): 39-58. 

 

 

 

 

 

This paper is published under Creative Common Licence BY 4.0  

CITATION:  Usman FM, Darma TH, and Abubakar AR, (2021). Evaluation of Anti-Inflammatory Activity of 

Methanol Leaf Extract of Detarium senegalense (J.F.Gmel) in Wistar rats.   Trend Nat Prod Res 2(2).  84-89. 

DOI: 10.48245/tnpr-2734391.2021.2.209 

 

 

 

 

 

 

 


