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ABSTRACT 

TAMARINDUS   INDICAwas used as a traditional 

medicine for the management of diabetes mellitus 

in human and experimental animals. The present 

investigation draws a comparison of the protective 

antioxidant activity, total phenol content and the 

antihyperglycemic activity of the methanolic 

extract of Cajanus cajon root (MCC) and 

Tamarindus indica seeds (MTI)
.
 

Antioxidant and antidiabetic activities of 

Tamarindus Indica leaf extracts from Malaysian 

macerated (TIME) and Soxhlet (TISE) were 

investigated. In the present study, aqueous extract 

of seed of Tamarindus indica was found to have 

potent antidiabetogenic activity that reduces blood 

sugar level in streptozotocin (STZ)- induced 

diabetic male rat.
 

In Indian traditional system of medicine, herbal 

remedies are prescribed for the treatment of 

diseases including diabetes mellitus. Tamarind seed 

extract inhibited the PLA₂ , protease, 

hyaluronidase, L-amino acid oxidase and 

5’nucleotidase enzyme activities of venom in a 

dose dependent manner. Antioxidant study and 

quantification of phenolic compound of both the 

extracts revealed that they have high antioxidant 

capacity.
 

KEYWORDS: - Tamarindus indica, Diabetic 

Mellitus, antioxidant activity, antidiabetic, 

Streptozotocin. 

 

I. INTRODUCTION 
Tamarindus indica (family – 

Caesalpiniaceae) is known as tamarind, as well-

known plant of the Indian medicinal system. Seed 

and leaves of Tamarindus indica are already 

reported to have antidiabetic property but there is 

an inadequate data on Tamarindus indica fruit pulp 

though it is reported to have hypoglycemic 

activity.
1
 

It is a dicotyledonous plant. For the 

management of insulin –dependent diabetes 

mellitus and to reflect the enzyme activities related 

to blood glucose level modified by this extract. 

Although many of the drugs are available in the 

market, none of them are proved to be promising 

agents to cure diabetes completely. In a certain 

parts of Malaysia Tamarindus indica leaves are 

easily available and they used in foods.
1 

The leaves and fruits of tamarind are 

having unique sour taste possess cooling, 

carminative, digestive, laxative, interferon 

stimulatory, antiscorbutic properties. Phenolic 

antioxidants are reported for tamarind seeds. Seed 

coats may play an important role in chemical 

protection from oxidative damage by possessing 

endogenous antioxidants.
3 

The aim of these review study is to find 

out effect of aqueous extract of Tamarindus indica 

seed on pancreatic islets and beta cells in STZ –

induced diabetic rats by means of stereological 

method.
3 
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Fig.1: Tamarindus Indica Fruits 

 

 Scientific classification- 

Kingdom  =  Plantae. 

Clade   =      Tracheophytes.        

Clade   =     Angiosperms. 

Clade   =    Eudicots. 

Subfamily  =     Detarioideae. 

Clade   =   Rosids. 

Order   =   Fabales. 

Family =   Fabaceae. 

Tribe    =    Amherstieae. 

Genus   =    Tamarindus .L 

Species     =  T. indica.                                  

 

 Synonyms : 

1). Cavaraea  Speg (1916) 

2). Cavaraea elegans speg (1916) 

3). Tamarindus erythraeus  Mattei (1908) 

4).  Tamarindus occidentalis Gaertn (1791) 

5).  Tamarindus officinalis Hook (1851) 

6) .Tamarindus samalensis  Matteqi (1908) 

7) .Tamarindus umbrosa  salisb  (1796) 

 

 Fruit : 

- The fruit is an in dehiscent legume sometimes 

called as a pod, 12 t0 15 cm in length with 

hard, brown shell.
5
 

- The fruit has fleshy, juicy, acidic pulp . It is 

mature when the flesh is coloured brown or 

reddish brown.
8
 

- The tamarinds of Asia have longer pods 

whereas African and west Indian varieties have 

shorter pods ( containing one to six seeds ).
10

 

- The seeds are some what flattened and glossy 

brown . The fruit is best described as sweet 

and sour in taste and is high in tartaric acid , 

sugar, vitamins B and unusually for fruit, 

calcium.
18

 

 

 

 Etymology – 

- The name derives from Arabic romanized  

tamar hindi ,Indian date. Several early 

medicinal herbalists and physicians wrote 

tamar indi , medieval latin use was tamarindus 

and marco polo wrote of tamarandi.
2 1

 

- In colambia , Costa Rica, Ecuador ,Cuba , the 

Dominican Republic Guatemala ,El Salvador , 

Honduras , Mexico ,Peru ,Puerto Rico , 

Venezuela, Italy ,Spain, and throughtout the 

Lusosphere , it is called tamarindo.
17

 

- In those countries it is often used to make the 

beverage of same name .
4
 

- In the carribbean tamarind is sometimes called 

tamon. Countries in the Malay world like 

Indonesia called it assam jawa ( Javanese sour 

fruit ) or simply asam and sukaer in Timor .
6
 

- While in the Philippines ,it is called Sampalok 

or  Sampaloc in Filipino, and Sambeg in 

Cebuano.
19

 

- Tamarindus indica is sometimes confused with 

Mꓹanila tamarind (Pithecellobium dulce).
25

 

- While in the same taxonomic family fabaceae, 

manila tamarind is a different plant native to 

Mexico and known locally as guamuchili.
20

 

- Tamarind paste has many culinary uses 

including a flavouring for chutneys, curries 

and traditional sharbat syrup drink. 
29

 

- Tamarind sweet chutney is popular in India as 

dressing for many snacks.
14

 

- In Mexico and Caribbean , the pulp is diluted 

with water and sugared to make an aqua fresca 

drink.
11

 

 

 Diabetic medication: 

- Drugs used in diabetes treat diabetes mellitus 

by altering the glucose level in the blood .With 

the exceptions of insulin ,most GLP receptor 

agonists (liraglutide,exenatide, and others) and 

pramlintide,all are administered orally and are 

thus also called oral hypoglycemic agents or 

oral antihyperglecemic agents.
12

 

- There are different classes of antidiabetic 

drugs, and their selection depend on the nature 

of the diabetes ,age,and the situation of the 

person , as well as other factors.
14

 

- Diabetes mellitus type 1 is a disease caused by 

the lack of insulin .Insulin must be used in 

type1, which must be injected.
13

 

- Diabetic mellitus type 2 is a disease of insulin 

resistance by cells.Type 2 diabetes mellitus is 

the most common types of diabetes .Treatment 

includes agent that 
18
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1) Increase the amount of  the insulin secreted by 

the pancreas . 

2) Increase the sensitivity of target organs to 

insulin . 

3) Decrease the rate at which glucose is absorbed 

from the gastrointestinal tract,and 

4) Increase loss of glucose through urination.
19

 

 

- Several groups of drugs , mostly given by 

mouth ,are effective in type 2, often in 

combination .The therapeutic combination in 

type 2 may include insulin ,not necessarily 

because oral agents have failed completely, but 

in search of a desired combination of effects. 

-The great advantage of injected insulin in type 2 is 

that a well –educated patient can adjust the dose ,or 

even take additional doses, can adjust the dose, or 

ven take additional doses ,when blood glucose 

levels measured by the patient ,usually with a 

simple meter ,as needed by the measured amount of 

sugar in the blood.
20 

 

- Insulin 

- Insulin is usually given subcutaneously ,either by 

injections or by an insulin pump.In acute care 

settings ,insulin may also be given intravenously 

.Insulin are typically characterized by the rate at 

which they are metabolized by the body ,yielding 

different peak times and durations of action.
24 

- Faster acting insulins peak quickly and are 

subsequently metabolized ,while longer acting 

insulins tends to have extended peak times and 

remain active in the body for more significant 

periods.
15 

 

-Examples of rapid acting insulins (peak at ~1 

hour) are: 

-Insulin lispro (Humalog)  

- Insulin aspart (Novolog) 

- Insulin glulisine(Apidra) 

- Examples of short acting insulins (peak 2~4 

hours) are: 

- Regular insulin (Humulin R,Novolin R) 

- Prompt insulin zinc (Semilente) 

- Examples of intermediate acting insulins (peak 

4~10 hour )are: 

-  Isophane insulin, neutral protamine hagedorn 

(NPH) (Humulin N ,Novolin N)
14 

-Insulin zinc (Lente) 

- Examples of long acting insulins ( duration 24 

hours ,often without peak) are: 

-Extended insulin zinc insulin (uitralente)  

- Insulin glargine (lantus) 

- Insulin detemir (levemir) 

- Insulin degludec (Tresiba).
14 

-Insulin degludec is sometimes classed separately 

as an “ultra –long”acting insulin due to its duration 

of action 42 hours,compared with 24 hours for 

most other long acting insulin preparations. and 

NPH insulin did not show any clear benefits or 

serious adverse effects for any particular form of 

insulin for nocturnal hypoglycemia ,severe 

hypoglycemia ,glycated hemoglobin A1c, non –

fatal myocardial infraction /stroke ,health –related 

quality of life or all –cause mortality.The same 

review did not  find any difference in effects of 

using these insulin analogues between adults and 

children.
28 

- Most oral anti diabetic agents are contraindicated 

in pregnancy ,in which insulin is preferred.
27 

-  Insulin is not administered by other routes, 

although this has been studied . An inhaled form 

was briefly licensed but was subsequently 

withdrawn.
27 

- Insulin sensitizers address the core problem in 

type 2diabetes – insulin resistance.
22 

 

- Biguanides 

- Biguanides reduce hepatic glucose output and 

increase uptake of glucose by the periphery, 

including skeletal muscle.Although it must be used 

with caution in patients with impaired liver or 

kidney function ,metformin is the only widely used 

oral drug that does not cause weight gain.
21 

-Typical reduction in glycated hemoglobin (A1C) 

values for metformin is 1.5-2.0%. 

-Metformin(Glucophage)may be the best choice 

for patients who also have heart failure , but it 

should be temporarily discontinued before any 

radiographic procedure involving intravenous 

iodinated contrast , as patient are at an increased 

risk of lactic acidosis.
27 

- Phenformin (DBI) was used from 1960s through 

1980s , but was withdrawn due to lactic acidosis 

risk.
27 

- Buformin also was withdrawn due to lactic 

acidosis risk. 

- Metformin is usually the first line medication 

used for treatment of type 2 diabetes .In general ,it 

is prescribed at initial diagnosis in conjunction with 

exercise and weight loss , as opposed to in the past 

,where it was prescribed after diet and exercise had 

failed . There is an immediate release as well as an 

extended – release formulation , typically reserved 

for patients experiencing gastrointestinal side 

effects. It is also available in combination with 

other oral diabetic medication.
24 

 

-  Thiazoilidinediones – Thiazolidinediones 

(TZDs) ,also known as “ glitazones,” bind to 
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PPAR,peroxysome proliferator activated receptor 

,a type of nuclear regulatory protein involved in 

transcription of genes regulating glucose and fat 

metabolism .These PPARs act on peroxysome 

proliferator responsive elements (PPRE).
30 

The PPREs influence insulin-sensitive genes, 

which enhance production of mRNAs of insulin-

dependent enzymes. The final result is better use of 

glucose by the cells. These drug also enhancer 

PPAR-α activity and hence lead to a rise in HDL 

and some larger components of LDL.
30 

Thypical reductions in glycated hemoglobin (A1C) 

values are 1.5-2.0%. Some examples are: 

 Rosiglitazone (Avandia): the European 

Medicines Agency recommended in 

September 2010 that is be suspended from the 

EU market due to elevated cardiovascular 

risks.
25

 

 Pioglitazone (Actors): remains on the market 

but has also been associated with increased 

cardiovascular risks.
27

 

 Troglitazone (Rezulin): used in 1990s, 

withdrawn due to hepatitis and live damage 

risk.
27

 

 

- Lyn kinase activators – The LYN kinase 

activators tolimidone has been reported to 

potentiate insulin signaling in a manner that is 

distinct from the glitazones. The compound 

has demonstrated positive results in a Phase 2a 

clinical study involving 130 diabetic 

subjects.
23

 

 

Alpha – glucosidase inhibitors – alpha – 

glucosidase inhibitors are “diabetes pills” but not 

technically hypoglycemic agents because they do 

not have a direct effect on insulin secretion or 

sensitivity. These agents slow the digestion of 

starch in the small intestine, so that glucose from 

the starch of a meal enters the bloodstream more 

slowly, and can be matched more effectively by an 

impaired insulin response or sensitivity. These 

agents are effective by themselves only in the 

earliest stages of impaired glucose tolerance, but 

can be helpful in combination with other agents in 

type 2 diabetes Typical reductions in glycated 

hemoglobin (ATC) values are 0.5-1.0%.
26 

 

- Diabetes is a chronic metabolic disease 

characterized by elevated level of blood 

glucose which leads overtime to serious 

damage to the heart, blood vessels, eyes, 

kidneys and nerves 

Glucose is an important source of energy for the 

cell that make up the muscle and tissues. Its also 

the brains main source of fuel. The main cause of 

Diabetes varies by type. Too much sugar in the 

blood can leads to serious health problem. Chronic 

diabetes condition includes type 1 and type 2 

diabetes. Potentially reversible diabetes condition 

includes pre diabetes and gestational diabetes.
8 

Prediabetic happens when blood sugar level is 

higher than normal. But the blood sugar level isn’t 

high enough to be called diabetes and prediabetes 

can leads to diabetes unless steps are taken to 

prevent it. Gestational diabetes happens during 

pregnancy but it may go away after the babies 

born. 
9 

Typical reductions in glycated hemoglobin (ATC) 

values are 0.5-1.0%.
15 

 

- Diabetes is a chronic metabolic disease 

characterized by elevated level of blood 

glucose which leads overtime to serious 

damage to the heart, blood vessels, eyes, 

kidneys and nerves 

Glucose is an important source of energy for the 

cell that make up the muscle and tissues. Its also 

the brains main source of fuel. The main cause of 

Diabetes varies by type. Too much sugar in the 

blood can leads to serious health problem. Chronic 

diabetes condition includes type 1 and type 2 

diabetes. Potentially reversible diabetes condition 

includes pre diabetes and gestational diabetes.
13 

Prediabetic happens when blood sugar level is 

higher than normal. But the blood sugar level isn’t 

high enough to be called diabetes and prediabetes 

can leads to diabetes unless steps are taken to 

prevent it. Gestational diabetes happens during 

pregnancy but it may go away after the babies 

born.
13 

 

 Sign and Symptoms: 

 Lose weight without trying 

 Very hungry 

 Have blurry vision 

 Feel very tired 

 Have very dry skin 

 Have numb or tingling hands or feet 

 Are very thirsty 

II. MATERIAL AND METHOD: 
 Plant material:  

In the month of May seeds of Tamarindus indica 

were collected from Bhadutola, Paschim Medinipur 

district. Material of Tamarindus indica was 

introduced by taxonomist of central national 

herbarium (Calcutta).
2 
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 Drugs and Chemical: 

Explicit Chemicals Private Ltd, Pune, India 

produced Alloxan. Metformin is procured by from 

USV Ltd, Mumbai, India. Neom laboratories Ltd, 

produced Ketamine injection in Mumbai, India
2
 

 

 Animals:  

sixty matured normoglycemic male Wistar Rat 

weighing 200 to 250gm were used to perform the 

studies. The rats are maintained in a room at 23°c 

with a fixed 12h artificial light period. Standard 

rodent diet was feed to all the Rats.
17

 

 

 Preparation of plant extract:  

fresh fruit of Tamarindus indica were cut into small 

pieces, seed were removed and air dried.  100gm of 

Tamarindus indica fruit pulp were soaked in 500ml 

of 95% of ethanol in a round flask for 24 hrs. 

Reflux condensation is used for the extraction of 

the Tamarindus indica fruit pulp by the help of 

Soxhlet apparatus at 60 to 80°c for 9hrs. The pulp 

is concentrated by using distillation apparatus till it 

gets syrupy form obtain.
16
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