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INTRODUCTION 

Diabetes mellitus is a metabolic disorder characterized by 

the presence of hyperglycemia due to defective insulin 

secretion, defective insulin action or both.
1
 The metabolic 

dysregulation associated with diabetes mellitus causes 

secondary pathological changes in multiple organ 

systems accompanied by micro vascular as well as macro 

vascular complications. 

The two main types of diabetes mellitus are type 1, and 

type 2. Type 1 diabetes is caused by the autoimmune 

destruction of the beta cells of the pancreatic islets, 

whereas type 2 diabetes results from both impaired 

insulin secretion and resistance to the action of insulin. 

Diabetes is the most important non infective epidemic to 

hit the globe in the present times. By the year 2025, India 

shall have the maximum number of diabetics in the world 

making it the “Diabetic capital of the World.”
2
 

Currently anti diabetic drugs like sulfonylureas, 

meglitinides, the biguanide metformin, 

thiazolidinediones, alpha-glucosidase inhibitors, and the 

oral dipeptidyl-peptidase-4 inhibitor sitagliptin are used 

in the management of diabetes. The progressive 

deterioration of diabetes control is such that after 3 years 

approximately 50% of patients cannot attain this goal 

with monotherapy, and by 9 years this declines to 

approximately 25%. The majority of patients need 

multiple therapies to attain these glycemic target levels in 

the longer term.
3
 

Increasing realization of the need for optimal glycaemic 

control and the pitfalls of available therapeutic options in 

type 2 diabetes have led to active search for newer 
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modalities of therapy. Also the existing drugs have 

several limitations in terms of adverse effects. 

The drug evaluated in the present study is a novel 

benzimidazole compound i.e. 2 nitro substituted 

benzimidazole. Benzimidazoles are used extensively in 

the treatment of human helminth infections. They have 

excellent safety profile. There are studies showing that 

benzimidazoles possess hypoglycemic activity.
4 

The 

present study is undertaken to evaluate the anti diabetic 

efficacy of benzimidazoles in the treatment of 

experimentally induced diabetes mellitus in rats. 

METHODS 

Experimental Animals 

Male albino wistar rats weighing 150-200 grams and of 

more than 3 months of age were obtained from central 

animal house, Osmania Medical College. The animals 

were housed in standard polypropylene cages with 3 

animals per cage and maintained at a temperature of 24-

27
0
c with relative humidity of 30-70 % with 12 hr light 

dark cycle. All the animals were provided with 

commercially available rat normal pellet diet and water ad 

libitum. 

The present study was approved by the Institutional 

Animal Ethics Committee. 

Chemicals  

Alloxan monohydrate (Sigma Chemical Company), 2 

nitro benzimidazole (obtained in pure form from 

Kakatiya University) were used in the study. All other 

chemicals were obtained from local sources and were of 

analytical grade.  

Acute toxicity study 

Adult albino rats were used for the study. For calculation 

of the therapeutic dose, the dose was increased from 1 mg 

to 100 mg in normal rats and the therapeutic dose 

determined as 15 mg/kg body weight.
5
 No mortality or 

abnormal behaviour was seen upto 100 mg. The animals 

were observed for a period of 14 days.  

Experimental design 

Grouping of animals 

Animals were randomly divided into four groups, six 

animals in each group, which were kept separately in 

different cages. Individual animals were identified by a 

mark on the tail with a permanent marker and the cages 

are identified with label pasted on the cages with 

groupings written on them. 

They are - 

Group 1: normal control 

 0.5 ml Gum acacia p.o. for 7 days 

Group 2: Diabetic control 

 0.5 ml Gum acacia p.o. for 7 days 

Group 3: Standard group:  

 10 mg/kg bw Glibenclamide in 0.5 ml of gum 

acacia p.o. for 7 days 

Group 4: Test group:  

 15 mg/kg 2- nitro benzimidazole in 0.5 ml of 

gum acacia p.o. for 7 days 

Group 1 and 2 animals received only vehicle (2% Gum 

acacia) orally in a volume of 0.5 ml/kg and served as a 

normal and diabetic control respectively. Group 3 

received glibenclamide (10 mg/kg, p.o.)
6
 as a standard 

drug suspended in vehicle(gum acacia). The test 

compound, 2 nitro benzimidazole, suspended in 

vehicle(gum acacia), was administered at doses of 

15mg/kg, p.o. all the drugs were administered for seven 

days.The animals are allowed free access to food and 

water but were withheld food and only given water 12 

hours prior to estimation of fasting blood glucose. 

Induction of diabetes 

Leaving six animals which serve as normal control, 

experimental diabetes was induced in rest of the rats by 

injecting 120 mg/kg of alloxan monohydrate 

intraperitoneally in 0.9% w/v NaCl to over-night fasted 

rats. The rats were then kept for the next 24 h on 10% 

glucose solution to prevent hypoglycemia.
7 

After 72 

hours, the blood glucose levels of all rats were 

determined by using glucometer. The rats with blood 

glucose levels of 200 mg/dl were considered as diabetic 

and were employed for further study. 

Method of blood collection 

Blood is collected from the tail vein. The animal is placed 

in a suitable restrainer and the tail veins in the rat are 

made prominent by dipping the tail in water at 40-50
0
c or 

rubbing the tail with xylol. A gentle aspiration or a prick 

with needle is made at the distal part of the tail to collect 

blood.
8
This method yields smaller blood volumes and is 

also suitable for repeated blood sampling.
9
 

Estimation of blood glucose levels 

Blood samples are collected for the estimation of blood 

sugars in rats as fasting (12 hr overnight fasting), 2hr, 4hr 

and 6hr after administration of the drug on day 1 and 7. 
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Blood glucose levels were estimated using ONE TOUCH 

Ultra
TM

 Glucometer. 

Statistical analysis 

The values are expressed as mean ± SEM. The results 

were analyzed for statistical significance using one-way 

ANOVA, followed by Dunnet's test. P <0.05 was 

considered significant. 

RESULTS 

Acute Toxicity Studies 

The drug 2 nitro benzimidazole was given to normal 

healthy rats which showed no signs of toxicity. 

Neurological, anatomical profile was found to be normal. 

They showed no significant behavioural changes. The 

animals were observed for a period of 72 hours. No 

mortality was observed. 

The doses were gradually increased and maximum effect 

is seen at 15 mg /kg body weight per oral route. With 

further increase in dose, there is no significant 

improvement in hypoglycaemic effect.  

Effects of 2 nitro benzimidazole on alloxan-induced 

diabetic rats for 24 hour period 

With single dose administration of the test drug (group 

4), the animals showed decrease in blood glucose and the 

percentage reduction was 67 % at 2 hr, 57% at 4 hr, 52% 

at 6 hr.  

With single dose administration of the standard drug, the 

percentage reduction in blood glucose values in standard 

group (group 3) was 60% at 2hrs, 57% at 4 hrs, 43% at 6 

hrs and 45% at 24 hrs. During this 24 hour period the 

animal showed no untoward effect 

The p value is significant for both the groups (<0.0001). 

This shows that the antidiabetic activity of the test 

compound is higher than the standard at 2 hr and 

comparable at 4 hr. 

The percentage decrease in blood sugar levels in group 3 

administered the standard drug were 39% at 0 hr, 66% at 

2 hr, 54% at 4 hr, and 37 % at 6 hr. 

The percentage decrease in blood sugar levels in group 3 

administered the standard drug were 26% at 0 hr, 63% at 

2 hr, 49% at 4 hr, and 27% at 6 hr. The p value is 

significant for both the groups. 

This shows that the hypoglycemic activity of 2 nitro 

benzimidazole is comparable with glibenclamide 2 and 4 

hours after administration of the drug. 

DISCUSSION 

The present study was conducted to evaluate the anti-

diabetic effect of 2 nitro benzimidazole. Glibenclamide 

was used as a standard drug and the results were 

compared in reference to it. The drugs were given for 7 

days. The decreases in the blood sugar level were 

recorded as fasting, 2 hr, 4 hr and 6 hrs after 

administration of the drug on day 0 and day 7. 

In the present study, alloxan was used as a diabetogen. It 

induces diabetes by destroying b-cells of the pancreas 

partially, through production of reactive oxygen species.
10 

Over production of glucose and decreased utilization by 

the tissues form the fundamental basis of hyperglycemia 

in diabetes mellitus.
11 

This also leads to the development 

of microvascular and macrovacular complications. 

In group 1 which is non diabetic control group no 

increase or decrease in blood glucose level was observed 

as shown in table 1 and 2. Average increase in blood 

glucose levels was observed in group 2 rats which are 

diabetic control group as shown in table 1 and 2 

 

Table 1: Comparison of antidiabetic effect of 2 nitro benzimidazole and glibenclamide on mean blood glucose levels 

in diabetic rats for 24 hours. 

Groups Treatment 
Mean blood glucose expressed as mg/dl 

0 hr 2 hr 4 hr 6 hr 

I. Normal Control (2% gum acacia)  85.67± 6.76 81.56±4.89 88.67±3.95 90.67±4.22 

II. 
Diabetic control (Alloxan 125 mg/kg 

IP+2% gum acacia) 
273.80±25.93 281.56±23.19 293.67±18.43 286.42±25.93 

III. 
Standard Group (Alloxan 125 mg/kg IP+ 

Glibenclamide 10 mg/kg) 
161.20±13.81 111.73±14.46 127.83±16.54 137.64±18.54 

IV. 
Test Group (Alloxan 125 mg/kg IP+ 2-

nitro Benzimidazole 15 mg/kg) 
196.34±24.12 94.33±8.20 126.50±15.07 164.34±17.43 

 P value  <0.0001 <0.0001 <0.0001 

All values are expressed as Mean ± SEM  

Groups 1, 3 and 4 are compared with group 2. Results analyzed with one way ANOVA 
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Table 2: Comparison of antidiabetic effect of 2 nitro benzimidazole and glibenclamide on mean blood glucose levels 

in diabetic rats on day 7. 

Groups Treatment 
Mean blood glucose expressed as mg/dl 

0 hr 2hr 4hr 6 hr 

I. Normal Control (2% gum acacia)  71.03±5.19 82.12±8.71 71.12±5.58 90.54±8.51 

II. 
Diabetic control (Alloxan 125 

mg/kg IP+2% gum acacia) 
270.54±20.12 297.28±28.74 277.65±22.29 282.43±28.42 

III. 

Standard Group (Alloxan 125 

mg/kg IP+ Glibenclamide 10 

mg/kg) 

163.54±19.34 101.31±29.62 129.86±29.04 178.67±18.52 

IV. 

Test Group (Alloxan 125 mg/kg 

IP+ 2-nitro Benzimidazole 15 

mg/kg) 

199.49±16.63 111.38±26.56 141.87±19.06 205.20±26.01 

 P value <0.001 <0.001 <0.001 <0.001 

     All values are expressed as Mean ± SEM for 4 groups of 6 animals each. 

     Groups 1, 3 and 4 are compared with group 2. Results analyzed with one way ANOVA 

 

The effect of 2 nitro benzimidazole was comparable to 

that of glibenclamide within 2-4 hours of administration 

of drugs in the diabetic rats. It produced significant fall in 

blood glucose levels. The maximum percentage of 

reduction was found at 2 hr at 66% indicating its peak 

action.The fasting and 6th hr values of test compound 

were low in comparison with glibenclamide indicating 

that it is not a long acting drug. 

The blood glucose levels on day seven of administration 

of drugs show the same effects as on day 1 with 

comparable activity against glibenclamide at 2 and 4 

hours. The fasting levels of glibenclamide were superior 

to the test drug. 

The onset of action of test drug is immediate with peak 

action at 2 hours. The duration of action appears to be 4 

hours. This activity profile is similar to glibenclamide. 

Administering the drug for seven consecutive days did 

not produce any further fall in the blood sugar levels 

indicating that the compound doesn’t have any 

potentiating effect on long term administration. 

The probable mechanism of actions of 2 

nitrobenzimidazole might be through activation of AMP-

activated protein kinase (AMPK) which results in 

decreased gluconeogenesis and lipogenesis, increase in 

glucose uptake and fatty acid oxidation in skeletal 

muscle, inhibits hepatic glucose production in the liver.
12

 

It has been seen that there is an association between 

oxidant activation of poly (ADP ribose) polymerase 

(PARP) and upregulation of known mediators of 

glycaemic injury. Inhibitors of PARP may have potential 

therapeutic roles in the prevention of diabetic 

complications.The benzimidazole compound is said to 

possess PARP activity.
13

 

The other probable mechanism of action might be 

through inhibition of Dipeptidyl-peptidase-4 (DPP-4).
14

 

Chronic studies and chronic toxicity studies have to be 

done for further evaluation of the drug. 

CONCLUSION 

The results indicate that the test compound 2 nitro 

benzimidazole has significant and sustained oral 

hypoglycaemic activity, comparable with glibenclamide 

in alloxan induced diabetic rats. The test drug seems like 

a better short acting drug and needs to be further 

evaluated. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Animal Ethics Committee 

REFERENCES 

1. Canadian Diabetes Association Clinical Practice 

Guidelines Expert Committee. Canadian Diabetes 

Association 2008 clinical practice guidelines for the 

prevention and management of diabetes in Canada. 

Can J Diabetes. 2008;32(suppl 1):S1-S201. 

2. Hillary K, Ronald EA. William HH. Global burden 

of Diabetes, 1995-2025; Prevalence, numerical 

estimates & projections. Diabetic Care 1998;21:141-

143. 

3. Robert C. Turner, Carole A. Cull, Valeria Frighi, 

Rury R. Holman, for the UK Prospective Diabetes 

Study (UKPDS) Group. Glycemic Control With 



Prapthi B et al. Int J Basic Clin Pharmacol. 2013 Dec;2(6):814-818 

                                   International Journal of Basic & Clinical Pharmacology | November-December 2013 | Vol 2 | Issue 6    Page 818 

Diet, Sulfonylurea, Metformin, or Insulin in Patients 

With Type 2 Diabetes Mellitus Progressive 

Requirement for Multiple Therapies (UKPDS 49), 

JAMA. 1999;281:2005-2012 

4. Manisha S Kedar, Nachiket S Dighe, Shashikant R 

Pattan, Deepak S Musmade, Dipak Thakur, Mayur 

Bhosale and Vinayak M Gaware. Benzimidazole in 

medicinal chemistry: An overview. Der Pharma 

Chemica, 2010;2(2):249- 256.  

5. OECD Test Guideline 423, OECD Guideline for 

Testing of Chemicals. Available at 

http://www.oecd.org/document/html, 2001. 

6. Gulam Mohammed Husain, Paras Nath Singh, 

Vikas Kumar. Antidiabetic activity of standardized 

extract of Picrorhizakurroa in rat model of NIDDM. 

Drug Discov Ther. 2009;3(3):88-92. 

7. Jarald EE, Joshi SB, Jain DC. Antidiabetic activity 

of aqueous extract and non polysaccharide fraction 

of Cynodondactylon Pers. Indian J Exp Biol 

2008;46:660-7 

8. M.N. Ghosh, Fundamentals of Experimental 

Pharmacology, 4
th

 edition. Hilton and Company:p 

14. 

9. Karl-heinz Diehl, Robin Hull, David Morton, 

Rudolf Pfister, Yvon Rabemampianina, David 

Smith, Jean-Marc Vidal and Cor van de Vorsten 

Bosch. A Good Practice Guide to Administration of 

Substances and Removal of Blood, Including Routes 

and Volumes. Journal of Applied Toxicology 

2001;21:15-23. 

10. Malaisse WJ. Alloxan toxicity to the pancreatic B-

cell: A new hypothesis. Biochem Pharmacol 

1982;31:3527-34. 

11. Chattopadhyay R. Hypoglycemic effect of ocimum 

sanctum leaf in normal and strptozotocin diabetic 

rats. Indian J Exp Biol 1993;31:891-3 

12. Charton J, Girault-Mizzi S, Debreu-Fontaine 

MA, Foufelle F, Hainault I, Bizot-Espiard 

JG, Caignard DH, Sergheraert C. Synthesis and 

biological evaluation of benzimidazole derivatives 

as potent AMP-activated protein kinase activators. 

Bioorg Med Chem. 2006 Jul 1;14(13):4490-518 

13. Tamas Kalai, Maria Balog, Aliz Szabo, Gergely 

Gulyas, JozsefJeko, Balazs Sumegi, and Kalman 

Hideg. New Poly (ADP- ribose) Polymerase-1 

Inhibitors with Antioxidant Activity Based on 4- 

Carboxamidobenzimidazole-2 –pyrroline and 

tetrahydropyridineNitroxides and their precursors. 

Journal of Medicinal Chemistry 2009;52:1619-1629. 

14. Srikanth L, V. Varun Raj, N. Raghunandan and L. 

Venkateshwerlu, Recent Advances and Potential 

Pharmacological Activities of Benzimidazole 

Derivatives. Der Pharma Chemica 2011;3(2):172-

193. 

 

 

 

 

 

 

 

 

 

doi:10.5455/2319-2003.ijbcp20131227 

Cite this article as: Prapthi B, Lakshmi K, Vijaya N. 

Antidiabetic effect of 2 nitro benzimidazole in alloxan 

induced diabetic rats. Int J Basic Clin Pharmacol 

2013;2:814-8. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Hainault%20I%5BAuthor%5D&cauthor=true&cauthor_uid=16513356
http://www.ncbi.nlm.nih.gov/pubmed?term=Bizot-Espiard%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=16513356
http://www.ncbi.nlm.nih.gov/pubmed?term=Bizot-Espiard%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=16513356
http://www.ncbi.nlm.nih.gov/pubmed?term=Caignard%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=16513356
http://www.ncbi.nlm.nih.gov/pubmed/16513356?dopt=Abstract

