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INTRODUCTION 

Along with the antidiabetic drugs, diet also plays a major 

role in the treatment of Type-II diabetes. Many dietary 

substances have medicinal properties and are used in 

traditional medicine to treat various ailments. Substances 

such as garlic
[1]

, cinnamon
[2]

, bitter gourd
[3]

, ginger
[4]

 and 

many such dietary sources, which had antidiabetic 

properties. When these used along with the antidiabetic 

drugs might lead to interactions and may alter the 

activity of the drug. 

 

Due to an increased demand of herbal drug usage and 

concomitant administration may lead to interactions 

between herbs and allopathic drugs. Certain herbal 

supplements can cause potentially dangerous side effects 

when taken with prescription drugs. Among such herbs 

Tamarindus indica is widely used in Indian cuisine daily 

and is used in Indian Ayurvedic medicine for gastric 

and/or digestion problems, and in cardioprotective 

activity. Tamarindus indica Linn (family: 

Caesalpiniaceae) is known as tamarind, a well known 

plant of the Indian medicinal system. The fruit pulp has 

been reported to contain ascorbic acid, β-carotene, 

tartaric acid, lactic acid, citric acid, and maleic acid 

which are responsible for hepatoprotective activity. 

Some pulp of fruits has antidiabetic, hypolipidemic, 

antioxidant and hepatoregenerative activities.
[5,6]

 

 

Experimental studies have shown that herb-drug 

interactions have both a pharmacokinetic and 

pharmacodynamic basis, most of that are attributed to the 

induction or inhibition of hepatic and intestinal 

microsomal enzymes (primarily cytochrome P450) drug 

transporters.
[7]

 

 

Hence the present study is planned to evaluate the 

influence of Tamarindus indica pulp on 

pharmacodynamic and pharmacokinetic properties of 

selected antidiabetic drug Gliclazide. 

 

MATERIALS AND METHODS 

Albino rats of either sex obtained from M/s. Mahaveer 

Enterprises, Hyderabad and albino rabbits of either sex 

obtained from M/s. Ghosh Enterprises, Kolkata were 

used in the study. All animals were maintained on pellet 

diet supplied by M/s. Rayan Biotechnologies Pvt. Ltd., 

Hyderabad with 12h/12h light/dark cycle and water ad 

libitum. Animals were fasted for 18 h before the 

experiment.  
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ABSTRACT 

The study was conducted in rats and rabbits with selected oral doses of gliclazide, Tamarindus indica and their 

combination to evaluate the safety of gliclazide therapy in the presence of Tamarindus indica. Blood samples were 

collected from rats/rabbits by retro orbital/marginal ear vein puncture respectively at regular intervals of time. The 

blood glucose was estimated by GOD/POD method and serum gliclazide levels by HPLC method. Tamarindus 

indica alone reduced blood glucose levels in rats/rabbits and has slightly altered the hypoglycaemic effect of 

gliclazide when administered together. The serum gliclazide levels were reduced significantly and pharmacokinetic 

parameters of gliclazide were altered significantly in presence of Tamarindus indica, but did not result in the 

significant change in blood glucose levels, indicating that the reduction in the absorption of Tamarindus itself 

along with absorption of gliclazide. The decrease in the pharmacokinetic parameters like AUC, Cmax, Ka, Cl and 

increase in the T1/2 indicate the decrease in the absorption and elimination of gliclazide, which might be due to 

laxative property of Tamarindus. In conclusion, the combination might not be safe with respect to its 

hypoglycaemic effect, but care should be taken when gliclazide is administered with multiple doses of Tamarindus 

indica in a clinical situation. 
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Study in normal rats  

A group of six albino rats weighing between 250-300 g 

were administered with 1mg/ kg body weight gliclazide, 

orally. The same group was administered with 100mg/ 

kg body weight Tamarindus indica, orally after a wash 

out period of one week. The same group was also 

administered with 100mg/ kg body weight Tamarindus 

indica 30 min prior to 1mg/ kg body weight gliclazide, 

after a further wash out period of 1 week. Blood samples 

were withdrawn from retro orbital puncture at 0, 4, 8, 12, 

16, 20 and 24h intervals. Blood samples were analyzed 

for blood glucose levels by GOD/POD method
[8]

 using 

commercial glucose kits (Span diagnostics).  

 

Study in diabetic rats  

Diabetes was induced by the administration of alloxan 

monohydrate in two doses 100 mg and 50mg/ kg body 

weight intraperitoneally for two consecutive days 28.
[9]

 A 

group of 6 rats with blood glucose levels above 250 

mg/dL was selected for the study. The study similar to 

the one conducted in normal rats was repeated in diabetic 

group. 

 

Study in normal rabbits  

A group of four albino rabbits weighing between 1.38-

1.7 kg were used in the study. They were administered 

with 5.6 mg/1.5 kg body weight gliclazide orally. The 

same group was administered with 150 mg/1.5 kg body 

weight Tamarindus indica given orally after a wash out 

period of 1 week. The same group was also administered 

with 150 mg/1.5 kg body weight Tamarindus indica 

(single dose treatment) 30 min prior to 5.6 mg/1.5 kg 

body weight gliclazide was administered. Blood samples 

were collected at 0, 4, 8, 16, 20 and 24 h intervals by 

puncturing the marginal ear vein in all experiments. 

Blood samples were analyzed for blood glucose levels by 

GOD/POD method using commercial glucose kits and 

for serum gliclazide concentration by HPLC method. 

The animal experiments were approved by our 

Institutional Animal Ethics committee and by the 

Government regulatory body for animal research (Regd. 

No. 516/01/A/CPCSEA). 

 

RESULTS AND DISCUSSION 

Diabetes mellitus is one such disorder where 

polypharmacy is used as it is generally associated with 

many complications. Type-II diabetes is more common 

than type - I diabetes.
[10]

 Sulphonylureas are the drugs of 

choice in the treatment of type- II diabetes.
[11]

 Among 

them gliclazide is widely used drug because of its high 

potency, prolonged action and lower incidence of side 

effects
[12]

 and antioxidant activity.
[13]

 The predominant 

effect of sulfonylureas is on the insulin secretion.
[14]

 

Sulphonylureas also stimulate the release of 

somatostatin, and they may suppress the secretion of 

glucagon slightly.
[15]

 

 

In diabetic condition, maintenance of optimal level of 

blood glucose is essential since hyperglycaemia and 

hypoglycaemia are unwanted phenomenon. This is 

obtained by the use of antidiabetic drugs, proper diet and 

exercise.
[16]

 The herb Tamarind is used in Indian system 

of medicine for various G.I complications and its 

Tamarind is reported to have effect in altering the 

cholesterol and blood glucose levels in animal studies.
[17]

 

The same has been consumed by the people as a dietary 

source daily and it may have influence on blood glucose 

levels and it may interfere with antidiabetic therapy in 

diabetics. Hence there is need for safety evaluation of 

antidiabetic therapy in presence of Tamarind with 

respect to optimal blood glucose maintenance. 

 

The present study was planned to find out the influence 

of Tamarindus indica on pharmacodynamics of 

gliclazide in rats (rodent) and pharmacodynamics as well 

as pharmacokinetics of gliclazide in rabbits (non rodent). 

Since rat and rabbit are two dissimilar species, if the 

interaction occurs in both the species, then there is more 

probability of its occurrence in humans also. Similarly if 

absence of interaction is seen in both species, it is 

assumed to be absent in humans also. 

 

The normal rats were selected for preliminary and quick 

screening of the drugs and small volumes of blood were 

collected at regular time intervals for the estimation of 

blood glucose levels. Dose dependent relationship was 

observed with 0.5mg/kg, 1 mg/Kg, and 2mg/Kg body 

weight of gliclazide in normal rats. From these three 

doses 1 mg/Kg of gliclazide was selected for interaction 

study as it produced optimum blood glucose reduction 

which is about 30-40% (table 1). A dose of 1mg/kg body 

weight of gliclazide produced a biphasic reduction in 

blood glucose levels. The biphasic response may be due 

to the entero-hepatic cycling in normal rats.
[18]

 The effect 

of gliclazide on blood glucose levels was studied in the 

absence and presence of the interacting herb. In normal 

rats 100mg/kg body weight of Tamarindus indica 

produced hypoglycemic activity with peak activity at 6h 

and slightly increased the hypoglycemic effect of 

gliclazide when administered in combination. 

 

Based on the results obtained from the normal rats, the 

study was extended to alloxan induced diabetic rats to 

find out the drug interaction in diabetic condition. In 

diabetic rats 100mg/kg body weight of Tamarindus 

indica produced antihyperglycemic activity which might 

be due to its inhibitory activity on the absorption of 

carbohydrates. This lowers the blood glucose levels of 

diabetic patients after meals.
[19]

 Tamarind juice prevents 

oxidative damage in the pancreas which is linked with 

diabetes. In combination the Tamarindus indica 

decreased the hypoglycemic effect of gliclazide in 3h 

and 6h (table 2). This may be due to the decreased 

absorption of gliclazide due to increased motility of the 

G.I.T. So there is not much significant pharmacodynamic 

interaction between the Tamarindus indica and gliclazide 

in diabetic condition. 

 

Later the study was conducted in rabbits also to find out 

the exact mechanism of the interaction to find whether 
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both pharmacokinetics and / or pharmacodynamics are 

involved in the interaction if it exists. A dose of 

5.6mg/kg body weight of gliclazide produced 

hypoglycemic activity with peak effect at 2h in normal 

rabbits. The serum gliclazide levels were found to be 

high at 2h. That shows blood glucose levels were 

correlating with serum gliclazide levels. Tamarindus 

indica produced a slight hypoglycemic activity with peak 

effect at 3h and 8h in normal rabbits (table 3). In 

combination the Tamarindus indica decreased the 

hypoglycemic effect of gliclazide in normal rabbits 

which may be due to the decreased absorption of 

gliclazide due to increased motility. 

 

The serum gliclazide levels were found to be suppressed 

in the presence of Tamarindus indica and there is a 

change in the peak activity of gliclazide (table 4). The 

pharmacokinetic parameters like AUMC, T1/2, Vdss and 

MRT were significantly enhanced in the presence of 

Tamarind pulp. This indicates the change in the 

absorption and distribution of gliclazide (table 5). The 

absorption of gliclazide seems to be inhibited in the 

presence of Tamarind pulp. As per earlier reports on 

Tamarindus indica is said to increase the motility of the 

gastrointestinal tract which in turn decreases the 

absorption of the gliclazide in normal rabbits.
[20]

 The 

increase in Vd might be due to presence of salt in its pulp 

as preservative. The decrease in the elimination of 

gliclazide might be due to decreased serum levels, 

resulted from decreased absorption and increased 

distribution. The decrease in the serum levels of 

gliclazide did not result in decreased activity of 

gliclazide, since Tamarindus indica itself found to 

produce hypoglycaemia.  

 

Table 1: Mean Percent blood glucose reduction of Tamarindus indica, Gliclazide and in combination in normal 

rats. 

Time 

(hrs) 

Gliclazide 

(1mg/kg) 

Tamarindus indica 

(100mg/kg) 
Combination 

0 00.00 00.00 00.00
ns

 

1 33.0±2.82 07.85±08.41 33.18±06.37
 ns

 

2 24.9±4.44 4.36±10.58 33.48±17.43
 ns

 

3 15.9±6.06 13.25±06.66 26.8±15.55* 

4 13.6±4.82 11.91±05.37 17.45±11.29* 

6 14.7±5.14 27.90±18.24 34.68±08.43*** 

8 26.6±4.83 19.46±14.93 34.16±08.99*** 

10 12.4±3.70 18.73±09.90 27.11±07.17** 

12 12.3±3.71 09.84±08.92 22.81±06.42** 

nsP>0.05,* P<0.05,** P<0.01,***P<0.001 significance followed by two way ANOVA, Bonferroni’s post test 

compared with gliclazide. 

 

Table 2: Mean Percent blood glucose reduction of Tamarindus indica, Gliclazide and in combination in diabetic 

rats. 
 

nsP>0.05,* P<0.05,** P<0.01,***P<0.001 significance followed by two way ANOVA, Bonferroni’s post testcompared 

with gliclazide. 

 

 

 

 

 

 

 

 

 

Time 

(hrs) 

Gliclazide 

(1mg/kg) 

Tamarindus indica 

(100mg/kg) 
Combination 

0 00.00 00.00 00.00
 ns

 

1 03.28±1.78 07.21±7.06 00.99±1.77* 

2 11.58±3.41 10.51±5.22 04.65±1.79** 

3 32.36±4.55 18.11±5.95 12.23±2.88*** 

4 14.93±4.23 17.01±5.94 08.88±3.61* 

6 04.41±1.51 24.16±3.18 16.76±5.67** 

8 07.63±6.15 19.91±5.31 12.98±5.47* 

10 25.71±3.24 17.93±1.72 09.03±4.81*** 

12 11.45±2.41 14.71±1.96 05.19±3.03** 
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Table 3: Mean Percent blood glucose reduction of Tamarindus indica, Gliclazide and in combination in normal 

rabbits. 

Time 

(hrs) 

Gliclazide 

(5.6mg/1.5kg) 

Tamarindus indica 

(150mg/1.5kg) 
Combination 

0 00.00 00.00 00.00
ns

 

1 23.80±3.58 08.57±09.04 19.77±13.57* 

2 31.37±0.53 14.74±04.75 18.94±12.55** 

3 26.72±1.48 18.67±04.96 23.89±07.49
 ns

 

4 18.35±3.54 17.95±10.67 19.70±19.31
 ns

 

6 13.70±2.77 15.15±07.32 18.64±13.57
 ns

 

8 08.87±2.64 13.02±13.86 16.90±08.27* 

10 06.32±2.46 12.88±06.08 15.42±21.58** 

12 05.60±2.09 10.01±03.81 14.07±15.98*** 

nsP>0.05,* P<0.05,** P<0.01,***P<0.001 significance followed by two way ANOVA, Bonferroni’s post testcompared 

with gliclazide. 

 

Table 4: Pharmacokinetics of Gliclazide and in combination with Tamarindus indica in normal rabbits. 

Time 

(hrs) 

Gliclazide 

(5.6mg/1.5kg) 

Gliclazide+ 

Tamarindus indica 

1 465.62±44.19 182.1±14.94*** 

2 646.87±34.58 273.64±24.6*** 

3 516.25±29.46 291.7±37.26** 

4 458.75±23.57 226.1±33.65* 

6 348.12±25.66 292.3±41.52* 

8 253.12±31.95 217.3±27.13* 

12 116.25±18.41 179.1±18.19* 

16 89.68±9.92 134.8±19.20* 

24 61.00±12.17 114.2±30.89* 

nsP>0.05,* P<0.05,** P<0.01,***P<0.001 significance followed by two way ANOVA, Bonferroni’s post testcompared 

with gliclazide 

 

Table 5: Mean pharmacokinetic parameter of gliclazide before and after Tamarindus indica administration in 

rabbits (N=4). 

Pharmacokinetic 

parameters 
Gliclazide 

Gliclazide+ 

Tamarindus indica 

AUC (0-24) 5019.62±57.21 4306.31±1099.12 
ns

 

AUC (0-α) 5614.29±166.14 7892.13±1262.04* 

AUMC(0-24) 37395.57±4171.14 63219.91±19709.76* 

AUMC(0-α) 57632.27±10822.18 285202.8±122580.5* 

Ke 0.0659±0.01499 0.0363±0.0190** 

Ka 2.31±0.2 0.864±0.191*** 

t1/2 6.91±0.49 23.3±11.72 
ns

 

Vdss 7164.56±804.58 17192.48±5642.12
 ns

 

Cl 753.73±40.96 515.4612±75.39* 

tmax 2.0±0.0 5.5±1** 

Cmax 646.87±34.58 358±99.1* 

MRT 10.14±1.58 35.6±13.6* 
ns

 P>0.05,**P<0.01,***P<0.001, Significance followed by  Two way ANOVA followed by Bonferonni’s post test 

compared with Gliclazide. 

 

CONCLUSIONS 

Since there was an interaction in two dissimilar species 

(rats/rabbits), the combination might not be safe in 

humans also. Health care professionals should caution 

diabetic patients when such combination is prescribed. 

Serum glucose levels may need to be monitored by a 

healthcare provider, and medication adjustments may be 

necessary. 

 

REFERENCES 

1. Ayodhya S, Kusum S, Anjali S. Hypoglycaemic 

activity of different extracts of various herbal plants 

Singh. Int J Ayurveda Res Pharm, 2010; 1(1):     

212-224. 

2. Grover JK, Yadav S, Vats V. Medicinal plants of 

India with anti-diabetic potential. Journal of 

Ethnopharmacology, 2002; 81(1): 81–100. 



www.ejpmr.com 

Kilari et al.                                                                      European Journal of Pharmaceutical and Medical Research  

  

537 

3. Chauhan A, Sharma PK, Srivastava P, Kumar N, 

Duehe R. Plants having potential antidiabetic 

activity:  A review. Der Pharma Letter, 2010; 2(3): 

369–387. 

4. Mustafa SSS, Eid NI, Jafri SA, El-Latif HAA, 

Ahmed HMS. Insulinotropic effect of aqueous 

ginger extract and aqueous garlic extract on the 

isolated perfused pancreas of streptozotocin induced 

diabetic rats. Pakistan Journal of Zoology, 2007; 

39(5): 279–284. 

5. Roy MG, Rahman S, Rehana F, Munmun M, 

Sharmin N, Hasan Z. Evaluation of anti-

hyperglycemic potential of methanolic extract of 

Tamarindus indica L. (Fabaceae) fruits and seeds in 

glucose-induced hyperglycemic mice. Advances in 

Natural and Applied Sciences, 2010; 4(10): 159-62.  

6. Pimple BP, Kadam PV, Badgujar NS, Bafna AR., 

Patil MJ. Protective effect of Tamarandus indica 

Linn against paracetamol induced hepatotoxicity in 

rats. Indian journal of Pharmaceutical Sciences, 

2007; 69: 827-31. 

7. Izzo AA. Herb-drug interactions: an overview of the 

clinical evidence, Fundamental & Clinical 

Pharmacology, 2005; 19: 1-16. 

8. Trinder P. Determination of blood glucose using an 

oxidaase-peroxidase system with a non carcinogenic 

chemogen. Journal of Clinical Pathology, 1961; 22: 

158-161. 

9. Houee C, Gardes M, Pucheault J, Ferradini C. 

Radical chemistry of alloxan-dialuric acid: role of 

the superoxide radical, Bulletin Europeen De 

Physiopathologie Respiratoire, 1981; 17: 43-48. 

10. Ambrogi V, Bloch, K, Daturi S. Pharmacological 

study of a new oral anti-diabetic. 

Arzneimittelforschung, 1971; 21: 208.  

11. Loubatieres AL, Loubatieres-Mariani MM, Alric R, 

Ribes G, Sorial G, Tarasco A. Experimental study of 

glipizide: a comparison with other hypoglycemic 

sulfonamides. Diabetes and Metabolism, 1975; 1: 

13. 

12. Gillian MS. Drug interactions with oral 

hypoglycaemic drugs. Australian Prescriber 

journal, 2001; 24: 83-85.  

13. O'Brien RC, Luo M, Balazs N, Mercuri J. In vitro 

and in vivo antioxidant properties of gliclazide. J 

Diabetes Complications, 2000; 14(4): 201-6. 

14. Pfeifer M A, Halter J B, Porte D. Insulin secretion in 

diabetes mellitus. The American Journal 

of Medicine, 1981; 70(3): 579-88. 

15. Philippe J, Drucker DJ, Habener, JF. Glucagon gene 

transcription in an islet cell line is regulated via a 

protein kinase C-activated pathway. Journal of 

Biological Chemistry, 1987; 262(4): 1823–1828. 

16. Eswar Kumar K, Jyotsna Rani P, Raghu Ram K, 

Swathi P, and Gupta MN.  Pharmacodynamic and 

pharmacokinetic drug interaction of gliclazide and 

risperidone in animal models. International Journal 

of Pharmacy and Pharmaceutical Sciences, 2010; 

4(2): 659-660. 

17. Maiti R, Jana D, Das UK, Ghosh D. Antidiabetic 

effect of aqueous extract of seed of Tamarindus 

indica in streptozotocin-induced diabetic rats. 

Journal of Ethnopharmacology, 2004; 92(1): 85-91. 

18. Benakin A, Glasson B. Metabolic study of 14C-

labelled gliclazide in normal rats and in rats with 

streptozotocin-induced diabetes. In Keen et al 

(Eds.). Gliclazide and the treatment of diabetes. 

International Congress and Symposium Series No. 

20. Proceedings of the International Symposium, 

Landon, April 5-6, 1979; 57-69. Academic Press and 

Royal Society of Medicine, London, 1980.  

19. Raaz KM, Bhanwar LJ, Sabiha K, Rajnee, Mavai M, 

Urmila C. To Demystify Savory Tamarindus indica 

Linn. for Healthcare. International Journal of 

Pharmacy and Natural Medicine, 2014; 2(2):      

173-179. 

20. Parvin A, Alam M, Haque A, Bhowmik A, Ali L, 

and Begum R. Study of the Hypoglycemic Effect of 

Tamarindus indica Linn. Seeds on Non-Diabetic and 

Diabetic Model Rats. British Journal of 

Pharmaceutical Research, 2013; 3(4): 1094-1105. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ribes%20G%5BAuthor%5D&cauthor=true&cauthor_uid=824163
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sorial%20G%5BAuthor%5D&cauthor=true&cauthor_uid=824163
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tarasco%20A%5BAuthor%5D&cauthor=true&cauthor_uid=824163
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pfeifer%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=7011013
http://www.ncbi.nlm.nih.gov/pubmed/?term=Halter%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=7011013
http://www.ncbi.nlm.nih.gov/pubmed/?term=Porte%20D%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=7011013
http://www.ncbi.nlm.nih.gov/pubmed/?term=Maiti%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15099853
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jana%20D%5BAuthor%5D&cauthor=true&cauthor_uid=15099853
http://www.ncbi.nlm.nih.gov/pubmed/?term=Das%20UK%5BAuthor%5D&cauthor=true&cauthor_uid=15099853
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ghosh%20D%5BAuthor%5D&cauthor=true&cauthor_uid=15099853
http://www.ncbi.nlm.nih.gov/pubmed/15099853

