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Diabetes is the most common endocrine disease and its prevalence is reaching epidemic proportion worldwide. 
Tamarindus indica is a slow growing tree that is resistant to strong winds and perennial. The stem-bark extract of 
the plant is used locally for the management of diabetes. The objective of this work was to investigate the 
potentials of the flavonoid-rich portion of Tamarindus indica at lowering elevated blood glucose level. The 
flavonoids-rich portion of the stem-bark extract of Tamarindus indica L. was investigated for its hypoglycemic 
action on experimentally induced hyperglycaemic Wistar rats. The oral LD50 of the extract was found to be 1,265 
mg/kg. The flavonoid-rich fraction lowered the Blood Glucose Level (BGL) in the three doses used (100, 200 
and 400 mg/kg) there was a significant reduction with the 400 mg/kg dose at the 8th, 16th and 24th hour and the 
200 mg/kg dose at 16 and 24 hours, and the 100 mg/kg dose at 24 hours. The flavonoid-rich portion of 
Tamarindus indica Linn significantly lowered elevated BGL in the experimental animal models.  
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INTRODUCTION 
 

Diabetes mellitus is ranked seventh among the leading 
causes of death and is considered third when its fatal 
complications are taken into account (Trivedi et al., 2004). 
Diabetes mellitus is often linked with abnormal lipid metabolism 
and dyslipidemia and hyperlipidemia are recognized complications 
of diabetes mellitus characterized by increased levels of 
cholesterol, triglycerides and phospholipids and alterations in 
lipoprotein composition (Umesh et al., 2004; Sophia, and 
Manoharan 2007). Diabetes is the world’s largest endocrine 
disease with deranged carbohydrate, fat and protein metabolism 
(Shalam et al., 2006). The increasing prevalence of diabetes is 
reaching epidemic proportion worldwide. According to the World 
Health Organization (WHO) report, approximately 150 million 
people have diabetes worldwide, and this figure may double by the  
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year 2025. As part of the pathogenesis of noninsulin-dependent  
diabetes mellitus (NIDDM), the skeletal muscle, liver and adipose 
tissue become resistant to the hormonal effects of insulin, which in 
turn leads to decrease insulin-mediated glucose disposal, hepatic 
glucose overproduction and a marked increase in lipolysis (Grover 
et al., 2001).  

Fructose feeding leads to insulin resistance and a 
compensatory hyperinsulinemia responses (Reaven et al., 1988; 
Hwang et al., 1989). Nigeria is among the top five countries with 
the highest cost of diabetic care in Sub Saharan Africa (Opara, 
2006).  

Tamarindus indica Linn, belongs to the family 
Caesalpiniaceae, which is a sub-family in Leguminosae; a 
dicotyledonous. Caesalpiniaceae, is the third largest                     
family of flowering plants (Lewis et al., 2005). The tamarind           
tree grows slowly and is resistant to strong winds and it is 
perennial. The stem-bark of the plant is used locally                         
in the management of diabetes mellitus but there is no                
scientific evidence to support this claim. This study aims                       
to scientifically validate the hypoglycaemic activity of the plant. 
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METHODOLOGY 
 

Plant collection 
A sample of the plant (stem-bark of Tamarindus indica 

L.) was collected by scrapping the trunk from Namaye in Bunkure 
Local Government Area of Kano state Nigeria. Botanical 
identification was done at the herbarium unit of the Department of 
Biological Sciences, Ahmadu Bello University Zaria. Mallam U. 
S. Gallah of the herbarium unit compared the sample with voucher 
specimen 00026. 

The stem-bark was cleaned, and air dried under shade for 
26 days. It was then pulverized using a pestle and mortar and then 
sieved to obtain the fine powder. The powder was weighed and 
kept in an air tight container. 

 
Animals used in the Study 

Male and female Wistar albino rats (weighing 150-200 g) 
obtained from the Department of Pharmacology and Therapeutics, 
Ahmadu Bello University, Zaria were used. The rats were housed 
in polypropylene cages at room temperature and maintained on 
standard laboratory animal feed obtained from the Department and 
water ad libitum, throughout the study. These studies were carried 
out in Ahmadu Bello University in accordance with the rules 
governing the use of laboratory animals as accepted 
internationally. 
 
Flavonoids-rich fraction  

The method described by Woo et al., (1980) was 
followed. The method involves deffatting initially with petroleum 
ether followed by extraction with 70% methanol solution. Polar 
compounds were further removed by dissolving the methanolic 
extract in diethyether solution with subsequent addition of water. 
N-Butanol was added to the water residue and the mixture shaken 
vigorously. The two distinct layers were then separated and 1% 
potassium hydroxide (KOH) solution was added to the n-butanol 
residue and gently shaken. The n-butanolic portion contains the 
saponin-rich portion. 

The KOH solution (alkaline fraction) was neutralized 
with diluted hydrochloric acid (HCl) then partitioned with n-
butanol. The n-butanol fraction was removed, concentrated and 
tested for the presence of flavonoids. This fraction was 
subsequently referred to as flavonoid-rich fraction. 

 
Acute toxicity studies  

The oral median lethal dose (LD50) of the extract in rats 
was conducted according to the method of Lorke (1983) with 
modifications. The method was divided into two phases. In the 
initial phase, 3 groups of three rats each were treated with the 
extract at doses of 10, 100 and 1000 mg/kg body weight orally and 
the rats were observed for clinical signs and symptoms of toxicity 
within 24 hours and death within 72 hours. 

In the second phase, 4 groups each containing one fresh 
rat was administered with three more specific doses of the extract 
based on the result of the initial phase. The animals were also 

observed for clinical signs and symptoms of toxic effects and 
mortality for 14 days.  

The LD50 value was determined by calculating the 
geometric mean of the lowest dose that caused death and the 
highest dose for which the animal survived (0/1and 1/1).  
 
Alloxan-induced hyperglycaemia 

Hyperglycaemia was induced by a single intraperitoneal 
injection of 150 mg/kg body weight of alloxan to 12 hours fasted 
rats (Dunn and Mc Letchie 1943; Goldner and Gomori 1944) Six 
hours after the alloxan administration, the rats were maintained on 
5 % glucose solution for the next 24 hours to prevent 
hypoglycaemia that may result from acute massive pancreatic 
release of insulin (Owu et al., 2006). Seventy-two hours after drug 
administration, the rats were examined for hyperglycaemia by 
cutting the tail tip and using a one touch glucometer with 
compatible strips. Animals with fasting blood glucose of 180 
mg/dL and less than 550 mg/dL were used in the study. Blood   
samples for blood glucose determination were collected   from the 
tail at intervals of 0, 1, 4, 8, 16 and 24 hours. Determination of 
blood glucose level was done by the glucose-oxidase principle 
using the one touch Basic. (Rheney and Kirk 2000). 
 
Group  I: Received normal saline orally 
Group II: Received 100 mg/kg body weight of flavonoids-rich 
fraction of methanol stem bark extract of T. indica orally   
Group III: Received 200 mg/kg body weight of flavonoids-rich 
fraction of methanol stem bark extract of T. indica orally   
Group IV: Received 400 mg/kg body weight of flavonoids-rich 
fraction of methanol stem bark extract of T. indica orally  
Group V: Received metformin 250mg/kg body weight orally 
(Marta et al., 2000; Solskov et al., 2008).  
 
Fructose-induced insulin resistance model  

For this model the methods described by Dai et al., 1995 
and Vikrant et al., 2001 were adopted. The animals were divided 
into six groups of five rats each. 
 

Group I: Received 10%w/v Fructose solution ad libitum and 100 
mg/kg body weight methanol stem bark extract of T. indica orally 
daily for 28 days 
Group II: Administered 10%w/v Fructose solution ad libitum and 
200 mg/kg body weight of methanol stem bark extract of T. indica 
orally daily for 28 days 
Group III: Received 10%w/v Fructose solution ad libitum and 400 
mg/kg body weight of methanol stem bark extract of T. indica 
orally daily for 28 days. 
Group IV: Fructose – fed with 10%w/v fructose solution ad 
libitum in their drinker for 28 days only. 
Group V : Received normal saline only 
Group VI: Received 10%w/v fructose solution ad libitum and 
metformin 250mg/kg  
All rats were fasted for half an hour prior to extract administration 
every day.  
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Data analysis 

Results were expressed as mean ± SEM. Statistical 
analysis was performed by one-way analysis of variance 
(ANOVA). Student’s t-test at 95% level of significance was used 
to assess significant difference between the control and treated 
group. The results are presented in tables and charts. 
 
RESULTS 
 

The extract gave a yield of 8.4%, the oral LD50 in rats for 
the flavonoids-rich fraction was calculated to be 1,265 mg/kg  
body weight.  The flavonoids-rich fraction lowered the BGL in the 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

three doses used (100, 200 and 400 mg/kg) there was a significant 
reduction with the 400 mg/kg dose at the 8th, 16th and 24th hour 
and the 200 mg/kg dose at 16 and 24 hours, and the 100 mg/kg 
dose at 24 hours (figure 1b). 

The three doses of the extract significantly lowered the 
BGL on the 10th and 20th days respectively (Table 1).  
 
DISCUSSION 
 

The study seeks to demonstrate the efficacy of 
flavonoids-rich portion of Tamarindus indica Linn in lowering an 
elevated blood glucose concentration as well as to investigate the 

Table. 1: The effect of flavonoids-rich fraction extracted from the stem-bark extract of T. indica on blood glucose level of fructose induced insulin resistance in 
Wistar rats after 10 and 20 days. 

Groups Dose 
Mean blood glucose level (mg/dl) 

(10 days) (20 days) 
1 Normal saline  88 ± 0.8 89 ± 0.5 
2 F.F. 400mg/kg + fructose 98 ± 0.6* 90 ± 0.7* 
3 F.F. 200mg/kg + fructose 105 ± 1.6* 119 ± 1.4* 
4 F.F. 100mg/kg + fructose 97 ± 1.2* 103 ± 1.9* 
5 Fructose only  182 ± 2.3 178 ± 2.2 
6 MFN 250 mg/kg + fructose  92 ± 1.9* 
n = 5; * = sig. at p < 0.05 Vs fructose only group, Student’s T-test; ** = sig. at p < 0.02 Vs fructose only group F.F = Flavonoid Fraction, MFN = Metformin. 

 

 
Post-treatment time (Hrs) 

Fig. 1a:  The effect of flavonoid-rich fraction extracted from the stem-bark extract of T. indica on blood glucose levels of alloxan induced hyperglycaemia. 
n = 6; * = sig at p < 0.05 Vs Normal saline group; Student’s T-test; F.F = Flavonoid Fraction; MFN = Metformin 

 

 
Post-treatment time (Hrs) 

 

Fig. 1b: The effect of flavonoid-rich fraction extracted from the stem-bark extract of T. indica on blood glucose levels of alloxan induced hyperglyceamia. 
n = 6; * = sig at p < 0.05 Vs Normal saline group; Student’s T-test; F.F = Flavonoid Fraction; MFN = Metformin 
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ability of the portion at preventing a rise in blood glucose level. 
The oral median lethal dose of the fraction was calculated to be 
1,265 mg/kg. A scale proposed by Lorke, (1983) roughly          
classifies substance as; only slightly toxic (LD50 up to                       
1000 mg/kg), LD50 values greater than 1000 mg/kg are considered 
safe.  

Alloxan is one the various chemical methods of inducing 
experimental diabetes, alloxan diabetes has been commonly 
utilized as an animal model of insulin dependent diabetes mellitus 
(IDDM). In the present study, alloxan caused a significant increase 
in blood glucose concentration when compared to normal animals. 
It can be suggested that T. indica lowers the elevated glucose level 
by increasing peripheral glucose uptake. This is supported by the 
fact that metformin also lowered glucose level meaning that there 
is still some residual function of the β-cells.  

High fructose intake over a long period has been             
shown to lead to rapid stimulation of lipogenesis and             
triglyceride accumulation; resulting in reduced insulin             
sensitivity and hepatic insulin resistance or glucose tolerance 
(Schwarz et al., 1993; Schwarz et al., 1994; Hellerstein et al., 
1996).  

Flavonoids are a group of polyphenolic compounds 
which are widely distributed in nature. They serve as growth 
inhibitors so that plant growth could be controlled by the balance 
between inhibiting and activating flavonoids (Furuya et al., 1962). 
They have been shown to be powerful antioxidants, stress 
modifiers, anti-allergic agents, antiviral compounds and anti-
carcinogens (Harborne and Baxter 1993).   

The flavonoid-rich fraction extracted from T. indica was 
also tested in both the alloxan and fructose induced 
hyperglycaemia and there was a reduction in elevated BGL with 
all the doses and at all the hours monitored. However, BGL was 
only significantly (p < 0.05) lowered after 8 hours for 400 mg/kg 
dose and after 16 hours for the 200 mg/kg dose. The 100 mg/kg 
dose only lowered the BGL after 24 hours. The antioxidant and 
free radical scavenging activities of flavonoids (Hilwel, 1994) 
could counteract the free radical generation responsible for 
alloxan-induced diabetes, and may contribute to the efficacy of the 
extract. All doses of the fraction significantly (p < 0.05) lowered 
the BGL after 10 days in the fructose-induced hyperglycaemic 
model.  

Oral flavonoids have been reported to cause a significant 
blood glucose lowering effect in both normoglycaemic and 
diabetic rabbits (Ahmad et al., 2000). The flavonoids and 
polyphenols components of plants are well known antioxidants.   
 
REFERENCES 
 

Ahmad M., Akhtar M.S., Malik T., Gilani A.H. Hypoglycaemic 
action of the flavonoid fraction of Cuminum nigrum seeds. Phytotherapy 
research, 2000;14: 103-106. DOI: 10.1002/(SICI)1099-1573. 

Dai S., Todd S.C., and McNeil J.H. Fructose induced 
hypertension in rats is concentration dependent and duration dependent. 
Journal of Pharmacology and Toxicological  Methods, 1995; 33:101-3. 
DOI: 10.4103/0253-7613.28209 

Dunn, J.S., and Mcletchie N.G.B. Experimental alloxan  
diabetes in the rat. Lancet, 1943;2:384-387. DOI:10.1016/S0140-
6736(00)87397-3 

Furuya M., Galston W., and Stowe B.B. Isolation from peas of 
cofactors and inhibitors of indole-3-acetic acid oxidase Nature, 1962; 193: 
456 – 457. DOI: 10.1111/J.1399-3054.2007.00900 

Goldner M.G. and Gomori G. Studies in the mechanism of 
alloxan diabetes. Endocrinology, 1944;35:241-248. 

Grover J.K, Vats V., Rathi S.S., and Dawar R. Traditional 
Indian  antidiabetic plants attenuate the progression of renal damage in 
streptozotocin induced diabetic mice. Journal of Ethnopharmacology, 
2001; 76:233-8. Code Number: ph06118 

Harborne J.B., and Baxter H. 1993. Phytochemical Dictionary. 
A Handbook of Bioactive. Chapman and Hack publications, London. pp 4-
6, 148-149.  

Hellerstein M.K., Schwarz J.M., and Neese R.A. Regulation of 
hepatic de novo lipogenesis in humans. Annual Reviews of Nutrition, 
1996; 16: 523–557. 

Hillwell B. Free radicals, antioxidants and human disease: 
Curiosity, cause or constipation? Lancet, 1994; 344: 721-724. 

Hwang I.S., Huang W.C., Wu J.N., Shian L.R., and Reaven 
G.M. Effect of fructose induced hypertension on the renin-
angiotensinaldosterone system and atrial natriuretic factor. American 
Journal of Hypertension,. 1989; 2:424-427. DOI: 10.1093/AJH/2.6.424 

Lewis G.B., Schrire B., Mackinder M., and Lock M. 2005. 
Legumes of the World. Royal Botnaic Gardens, Kew. Pp 557.. 

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

Marta S., Maryse P., Nathalie G., Andre M., Andre N., and 
Helene B. Effect of metformin on the vascular and glucose metabolic 
actions of insulin in hypertensive rats. American Journal of Physiology 
Gastrointestinal and Liver Physiology, 2000; 278:682-692. 

Owu D.U., Antai A.B., Udofia K.H., Obembe A.O., Obasi K.O. 
and Eteng M.U. Vitamin C improves basal metabolic rate and lipid profile 
in alloxan-induced diabetes mellitus in rats, Journal of Biosciences, 2006; 
31(5): 575-579. DOI10.1007/BF02708409. 

Opara E.C. 2006 . Managing diabetes in developing                       
countries: Nutrition and Diabetes: Pathophysiology and Management           
1st edition, CRC   press  London . pp 261 – 263 

Reaven GM, Ho H, Hoffman BB. Attenuation of fructose 
induced hypertension in rats by exercise training. Hypert, 1988; 12: 129-
132. 

Rheney C.C. and Kirk K.K. Performance of three blood glucose 
meters. Annals of Pharmacotherapy, 2000; 34: 317-21. 

Schwarz J.M., Neese R.A., Schakleton C., and Hellerstein, 
M.K. De novo lipogenesis during fasting and oral fructose ingestion in 
lean and obese hyperinsulinaemic subjects. Diabetes, 1993; 42 (Suppl.): 
A39. 

Schwarz J.M., Neese R.A., Turner S.M., Nguyen C., and 
Hellerstein M.K. Effect of fructose ingestion on glucose production (GP) 
and de novo lipogenesis (DNL) in normal and hyperinsulinaemic obese 
humans. Diabetes , 1994; 43 (Suppl.): 52A. 

Shalam M.D., Harish M.S. and Farhana S.A. Prevention of 
dexamethasone and fructose-induced insulin resistance in rats by SH-01D, 
a herbal preparation. Ind J Pharmacol, 2006;.8 (6): 419-22. 

Solskov L., Løfgren B., Kristiansen S.B., Jessen N., Pold 
R., Nielsen T., Bøtker H.E., Schmitz O., Lund S.  Metformin Induces 
Cardioprotection against Ischaemia/Reperfusion Injury in the Rat Heart 24 
Hours after Administration. Basic & Clinical Pharmacology & 
Toxicology, 2008 ;103(1): 82-87. 

Sophia, D. and S. Manoharan. Hypolipidemic effects of Ficus 
racemosa (Linn.) in alloxan induced diabetic rats. African Journal of 
Traditional, Com and Alternative Medicine, 2007; 4: 279-288.  

Trivedi N.A., Majumder B., Bhatt J.D. and Hemavathi K.G. 
Effect of Shilajit on blood glucose and lipid profile in alloxan– induced 
diabetic rats. Ind J Pharmacol, 2004 36,373-76.  

Umesh C., S. Yadav, K. Moorthy and N.Z. Baquer. Efeect of 
sodiumorthovanadate and Trigonella foenum-graecum seeds on hepatic 



068                                                            Yerima et al. / Journal of Applied Pharmaceutical Science 4 (08); 2014: 064-068 
 

and renal lipogenic enzymes and lipid profile during alloxan diabetes. 
Journal of Biological sciences, 2004 2; 81-91. DOI10.1007/ BF02702565 

Vikrant V., Groover J.K., Tandon S.S., Rathi S.S., and Gupta N. 
Treatment with extract of Momordica charantia and Eugenia jambolana 
prevents hyperglycemia and hyperinsulinemia in fructose fed rats.   
Journal of Ethnopharmacology,  2001; 76:139-43.  

Woo W.S., Shin K.H. and Kang S.S. Chemistry and 
Pharmacology of Flavones-C- Glycoside from ziziphus seeds. The Korean 
Journal of Pharmacognosy, 1980; 11 (3-4):141-148. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

How to cite this article:  
 

Yerima M, Anuka J.A, Salawu O.A, Abdu-Aguye I. and Tanko Y. 
Antihyperglycaemic Activity of the Flavonoid-rich fraction of the 
Extract of Tamarindus indica L. on Experimentally Induced 
Hyperglycaemic Wistar Rats. J App Pharm Sci, 2014; 4 (08): 064-
068. 


