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ABSTRACT 

According to Ayurveda Tamarindus indica  (amlika) have high medicinal 
properties and different parts of the plant are use for various medicinal 
formulations. The present study focus on hypoglycemic effect of aqueous 
ethanolic extract of the Tamarindus indica  fruit pulp in streptozotocin 
(55mg/kg body weight) induced diabetic rats. Anti -diabetic effect was 
evaluated by administering oral doses of Tamarindus indica  aquoeous 
ethanolic extract (TIAEE) for 15 days on the experimental animals. TIAE E 
treated experimental animal shown significant (p < 0.01) reduction in 
Fasting Blood Glucose and the elevated liver enzyme levels, after 15days of 
administration  when compared to the STZ treated animal. 
Histopathological analysis shows remarkable regener ation in hepatic and 
pancreatic cell structure in TIAEE treated animal. Aqueous ethanolic 
extract of Tamarind at higher dose (400mg/kg body weight) was more 
effective than lower dose (200mg/body weight). Therefore, result of the 
present study indicates tha t Tamarind fruit pulp is a significant anti -
diabetic compound.  
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INTRODUCTION  

Diabetes mellitus is a metabolic disorder 

characterized by hyperglycemia and 

disturbances in carbohydrates, fats, protein and 

lipid metabolism (Ansarullah et al., 2011). It is 

characterized by raised in Blood Glucose 

levels due to deficiency in insulin secretion and 

usually combine with insulin resistance. 

According to the International Diabetes 

Federation (Atlas seventh Edition 2015), about 

415 million people had diabetes worldwide 

with Diabetes Mellitus making up about 90% 

of the cases. Based on current trends, about 

642 million individuals all over the world will 

have Diabetes by the year 2040. Although the 

prevalence of Type-1 and Type-2 diabetes is  

increasing  in alarming rate  worldwide but  the 

prevalence  of Type-2 Diabetes Mellitus is all 

the more dreaded because of its complication 

in  almost every part or rather every cell of the 

body. Oral hypoglycaemic agents and  insulin 

therapy which are at present the cornerstone in 

the management of  Diabetes Mellitus are not 

with their fair share of adverse effects and in 

spite of the tremendous progress made in the 

understanding of the pathophysiology 

pathways of Diabetes Mellitus, a low cost, 

minimal side effect producing cure remains 

elusive. Tamarindus indica is a medium to 

large size evergreen tropical tree belong to 

monotypic genus and family of the 

Fabaceae.Flower, Seeds, Fruit, Ksara (Alkali 

preparation) of Tamarind is used in Ayurvedic 

formulations for its medicinal properties for 

diseases like Udararoga, Agnimandya, 

Arocaka, Paktisula, Trsna, Klama, Srama, 

Bhranti, Karnasula, Nadivrana, Vata vyadhis, 

Agnimandya, Kamala, Sotha etc.  

 The fruit is reported of being rich in 

phenolic compounds and cardiac glycosides 

(Rasu et al., 1989). Therefore, in this present 

study an attempt has been made to determine 

the therapeutic effect of Tamarind fruit pulp 

with special reference to anti-diabetic property. 

 MATERIALS AND METHODS : 
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Tamarindus indica fruits were collected from 

Kamrup district and authenticated in the 

Botany department, Guwahati University, 

Assam, India. Air dried 95% ethanol extract of 

the fruit was used for the study at two doses; 

200 mg/kg body weight and 400 mg/ kg body 

weight. 

ACUTE TOXICITY TEST:  

The acute toxicity study was performed in 

Swiss albino mice of either sex (6 animals) 

weighing 25-30 gm to select optimum doses to 

evaluate  Anti-diabetic and Hepatoprotective 

properties of Tamarindus indica fruit pulp 

extract. 

EVALUATION OF ANTIDIABETIC 

PROPERTY OF TAMARIND:  

Adult male Wistar rats weighing 150-180 gm 

were procured from animal house of Institute 

of Advanced Study in science and Technology 

(IASST), Guwahati, Assam, India and the 

study was performed in accordance to 

CPCSEA guidelines. Diabetes was induced to 

overnight fasted rats by single Intraperitoneal 

(IP) injection of 55 mg/kg Streptozotocin 

(STZ) in citrate buffer (pH 4.35). Control rats 

were given with citrate buffer without STZ. 

 ANIMALS GROUPING AND DRUG 

TREATMENT:  

Animals were randomly divided into 5 groups 

containing 6 rats each. The drug treatments 

were given as following: 

¶ Group 1 = Control animals treated 

with citrate buffer without STZ. 

¶ Group 2 = Diabetic animals treated 

with 0.3 % carboxy methyl cellulose 

(CMC). 

¶ Group 3 = Diabetic + 

Glibenclamide (10mg/kg body weight) 

¶ Group 4 = Diabetic + Tamarindus 

indica aqueous ethanolic extract 

(200mg/kg body weight). 

¶ Group 5 = Diabetic + Tamarindus 

indica aqueous ethanolic extract 

(400mg/kg body weight). 

After induction of diabetes with streptozotocin, 

the diabetic rats were treated with plant extract 

and standard drug orally once daily for 15 

days. Fasting Blood Glucose was measured by 

glucometer at morning 8 am on 0
th

 day,5
th

day, 

10
th

 day and 15
th

 day of the study.  

Animals were sacrificed on 15
th

 day by 

injecting high dose of ketamine anaesthesia, 

blood was collected from retro ï orbital 

puncture and serum was separated by using 

centrifugation at 400 rpm for 10 minutes. 

Liver and pancreas tissues were embedded 

in paraffin. 5µm thick sections were prepared 

and stained with haematoxylin and eosin dye 

for the microscopic observation 

(45X).Statistically analyzed was calculated by 

one way ANOVA followed by Dunnett 

multiple comparison test with equal sample 

size. 

OBSERVATION AND RESULTS:  

The animals treated with Tamarindus indica 

aqueous ethanolic extract at dose of 200 mg/kg 

and 400 mg/kg and Glibenclamide (10 mg/kg) 

showed significant (p < 0.05) decline in FBG 

ALT, AST, ALP; ALP, LDH, Serum 

Creatinine, total Bilirubin and total protein 

when compared to diabetic control animals 

The plant extract at higher dose was more 

effective when compare to lower dose, as 

shown in following tables. The order of anti-

hypoglycaemic activity of the test substances 

are Glibenclamide> TIAEE 400 mg/kg > 

TIAEE 200 mg/kg. 

Table 1: Effect of TIAEE on fasting blood 

glucose (FBG) levels:  
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Table 2: Effect of TIAEE on rat serum liver 

enzyme levels:  

 

ALT;  Alanine  aminotransferase, AST; 

Aspartate  aminotransferase, ALP; Alkaline 

Phosphatase, LDH; Lactate Dehydrogenase. 

Table 3: Effect of TIAEE on Serum 

Biomarkers: 

 

All the results were represented in Mean ± 

Standard Deviation (n=6). One way ANOVA 

followed  by  Tukeyôs  post hoc  test  was  

performed  to  compare  the  groups.ῒPÒ0.05  

in comparison of diabetic control (Group ï 2) 

with normal control group (Group -1),ĔP Ò 0.05 

in comparison of drug treated groups (Group - 

3, Group ï 4 and Group ï 5) with diabetic 

control (Group -2), TIAEE; Tamarindus indica 

aqueous ethanolic extract. 

HISTOPATHOLOGICAL E XAMINATION:  

(a) 

Liver

Fig  a 1: Histological slide of control group 

shows no changes in hepatic-cellular structure. 

  

 Fig a 2: Histological slide of  Diabetic    

animal shows gross degeneration and necrosis  

in heptic-celluar structure. 
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Fig a 3: Histological slide of  Diabetic    

animal treated with standard drug 

(Glibenclamide) shows visible hepatic-central 

veins. 

 

Fig a 4: Histological slide of  Diabetic    

animal treated with 200mg/kg body weight of 

TIAEE shows partial reverse in damage of 

hepatic cell.  

  
Fig a 5: Histological slide of  Diabetic    

animal treated with 400mg/kg body weight of 

TIAEE shows visibly improvement hepatic-

cellular structure.    

(b) Pancreas  

      
Fig b 1: Histogical slide of control  animals 

shows normal cyto-architecture of    pancreatic 

islet.  

  

Fig b 1: Histogical slide of Diabetic animals 

shows decrease in diameter of pancreatic islets 

and number of islets cell and degeneration in 

pancreatic acini. 

 
Fig b 3: Histogical slide of Diabetic  animals 

treated with Glibenclamide (55mg/ body 
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weight) shows noticeable improvement in 

diameter and cell count of pancreatic 

islets.

 
Fig b 4: Histogical slide of Diabetic  animals 

treated with 200mg/ body weight of TIAEE 

shows less improvement in diameter and cell 

count of pancreatic 

islets.

 
Fig b 5: Histogical slide of Diabetic  animals 

treated with 200mg/ body weight of TIAEE 

shows partial recovery in diameter and cell 

count of pancreatic islets. 

   

DISCUSSION AND CONCLUSION: 

 The experimental result showed Aqueous 

ethanolic extract of the Tamarind fruit pulp 

significantly (p<0.01) reduced the Fasting 

Blood glucose level, hepatic marker and serum 

Biomarker. In histo- pathological analysis the 

plant extract remarkably reverse the damaged 

induced by streptozotocin in rat liver and 

pancreas cellular structure. In this present 

study it is observed that plant extract at higher 

dose 400 mg/ kg body weight was more 

effective when compare to control group. 

Therefore, Tamarind fruit extract can be a 

good alternative for the treatment of type 2 

Diabetes. However, this study had some 

limitations too. Firstly, more evidences would 

have been generated by the effect of the extract 

on mortality, body weight changes, glucose 

loading and its tolerance. Secondly, the 

analysis of the effect of Tamarindus indica 

fruit extract on insulin levels and viable ɓ cell 

counts would have given strong proof of its 

anti-diabetic activity.  
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