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ABSTRACT  

Diabetes mellitus is the most common endocrine disorder that 

impairs glucose homeostasis resulting in severe diabetic 

angiopathy retinopathy, neuropathy, nephropathy, and causing 

neurological disorders due to anxiety in utilization of glucose. I 

present diabetes study was induced in albino rat models with 

the alloxan monohydrate. Putranjiva roxburghii bark has been 

claimed to possess antidiabetic properties by some 

investigators. The present study was undertaken to screen the 

hypoglycemic activity of ethanol extracts of leaves 

of Putranjiva roxburghii. The results showed that it has 

significant anti-hyperglycemic effect in experimental model of 

diabetes mellitus. 
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INTRODUCTION:  

Diabetes is a major degenerative disease it affected tissue, cell and organs, now a day in the 

world today, affecting at least 17 million people having complications which include 

hypertension, atherosclerosis and microcirculatory disorders. Diabetes mellitus is also long-

term complications, including angiopathy nephropathy, neuropathy, retinopathy and several 

others. India has today become the diabetic capital of the world with over 20 million diabetics 

and this number is set to increase to 57 million by 2024. Diabetes mellitus (DM) is defined as 

metabolic disease which is characterized by hyperglycemia, lipoprotein abnormalities, raised 

basal metabolic rate, defect in reactive oxygen species (ROS) scavenging enzymes and high 

oxidative stress induced damage to pancreatic beta cells. Diabetes mellitus is ranked seventh 

among the leading causes of death and is considered third when its fatal complications are 

taken into account. 

Plants are well known in traditional herbal medicine and ayurvedic medicine for their 

hypoglycemic activities and available literature indicate that there are more than 1000 plant 

species showing hypoglycaemic activity. There has been increasing demand for the use of 

plant products with antidiabetic activity due to low cost, easy availability and less side 

effects. These, plant materials are continuously and carefully and explored for their effect as 

hypoglycemic agents. The plant is Putranjiva roxburghii which has been used in traditional 

system of medicine and ayurvedic system of medicin and chinese system of medicine for 

treating azoospermia, diuretic, catrrah, opthalmopathy and constipation. In addition, this plant 

is considered to, analgesic activity, anti-inflammatory activity and antipyretic activity. The 

present research programme was aimed to investigate antidiabetic activities of leaf extract 

of Putranjiva roxburghii in alloxan induced diabetic rats. 

MATERIALS AND METHODS: 

Plant material: The leaves of Putranjiva roxburghii plant was collected in the month of 

September from Kanpur (U.P.) and authenticated by Dr. Tariq hussain is a scientist in 

National Botanical Research Institute (NBRI), Lucknow (U.P.), with ref. no., 

NBRI/CIF/112/2009. The leaves were dried in shade at room temperature. The dried leaves 

were powdered by using grinder to coarse powder, packed into Soxhlet column and the 

extracted 70% ethanol for 48 hrs. The excess solvent was removed using with rotatory flash 

evaporator. The obtained crude extract was stored in airtight container in refrigerator below 

100C for further studies. 
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Experimental Animals:  

Male albino rats of (170-220 g) were used throughout the experiments. The animals were 

procured from Daksh institute of pharmaceutical science chhatarpur (M.P.) Before initiation 

of experiment, the rats were acclimatized for a period of 7-8 days. Standard environmental 

conditions such as temperature (25+210C), relative humidity (42-50%) and 12hrs dark/light 

cycle were maintained in the quarantine. All the animals were feed with rodent special diet 

and water was allowed ad libitum under hygienic conditions. On the basis of Ethical 

clearance for performing the experiments on animals was obtained from Institutional Animal 

Ethics Committee (IAEC). 

Evaluation of anti-diabetic activity: The animals were allowed to fast for 12 h prior to the 

induction of diabetes. For Diabetes induced by single dose of intraperitoneal injection of 

freshly prepared alloxan monohydrate, 150 mg/kg (Sigma-Aldrich, Bangalore) in normal 

saline. After 1 h of alloxan administration, the animals were fed water ad libitum and 

standard pellets. The animals were stabilized in the diabetic state over a period of 21 days; 

the blood glucose level was estimated (by GOD-POD method) and rats with blood glucose 

level of 250 mg/dL or higher were considered to be diabetic and selected for the experiment. 

There was no mortality rate of the animals. Diabetic animals were randomly assigned to 

groups. The experimental rats were divided into five groups (n=5). Group I animals served as 

normal control. Group II served as diabetic control. Group III animals of diabetic rats were 

received the reference standard drug glibenclamide (5 mg/kg, i.p.) at a single dose per day 

(for 21 days), as positive control and groups of IV and V received the ethanolic extracts of 

leaves of Putranjiva roxburghii at the doses of 200 and 400 mg/kg, respectively. 

• Group A - Served as normal control and did not receive any treatment. 

• Group B - Served as diabetic control and received alloxan monohydrate and vehicle (0.2 

ml of 2% aqueous gum acacia). 

• Group C - Alloxan monohydrate + Glibenclamide (10 mg/kg, p.o.) and served as 

Standard. 

• Group D - Alloxan monohydrate + Ethanolic extract (200 mg/kg, p.o.) 

• Group E - Alloxan monohydrate + Ethanolic extract (400 mg/kg, p.o.) 
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RESULTS: 

Anti-diabetic study: Effect of Putranjiva roxburghii Wall. leaf extract on fasting blood 

glucose level in diabetic rats. Ethanolic extract of Putranjiva roxburghii leaves was subjected 

to anti-diabetic activity in rats where alloxan monohydrate (120 mg/kg b.w., i.p.) used as the 

diabetogenic agent. A marked rise in fasting blood glucose level observed in diabetic control 

compare to normal control rats. 

Ethanolic extract of Putranjiva roxburghii (at 250 and 500 mg/kg) exhibited a dose 

dependent significant anti-hyperglycemic activity on 4th, 7th and 10th day post treatment. 

The extract dose of 100 mg/kg also caused reduction in blood glucose level but the results 

were found statistically insignificant. The antihyperglycemic effect of ethanol extract at was 

found less effective than the reference standard, Glibenclamide. Glibenclamide produced a 

significant reduction in blood glucose compare to diabetic control. The results are shown in 

the Table 1. 

TABLE NO. 1: EFFECT OF PUTRANJIVA ROXBURGHII LEAF EXTRACT ON 

FASTING BLOOD GLUCOSE LEVEL IN ALLOXAN INDUCED DIABETIC RATS 

Group Treatment 
Fasting blood glucose level (mg/dl) 

Basal value 7th day 14th day 21th day 

A 
Normal 

control 
90.46 ± 3.80 92.82±2.92 92.32±1.73 88.29±3.44 

B 

Diabetic 

control 

(Vehicle) 

293.8±5.27 286.91±5.05 291.8±5.41 289.41±9.75 

C 

Alloxan + 

glibenclamide 

(5mg/kg) 

285.86±6.92 205.25±7.06*** 183.18±6.35*** 178.13±6.20*** 

D 

Alloxan + 

Ethanolic 

extract (200 

mg/kg) 

291.76±4.79 277.76±5.65 266.23±8.19 255.42±7.71 

E 

Alloxan + 

Ethanolic 

extract (400 

mg/kg) 

284.48±5.32 258.23±6.66* 255.85±9.97** 252.06±9.19** 

Values are mean ± S.E.M.; n = 6, *P < 0.05, **P<0.05, **P <0.01 and ***P< 0.01 vs 

Diabetic control; Animal: Albino Rats, Alloxan: 120 mg/kg, i.p. 
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DISCUSSION: 

The present study investigates the anti-diabetic and hypolipidemic effect of bark of on 

alloxan-monohydrate induced diabetic rats. Insulin is a naturally occurring hormone in the 

blood which helps sugar to move through the bloodstream into the cells. When glucose 

cannot enter our cells, it builds up in the blood (hyperglycemia) which damages organs like 

eyes, kidneys, blood vessels and nerves. This is caused by deficiency, inherited and/or 

acquired, in production of insulin by the pancreas (type I), or by resistance to the insulin 

produced (type II). The basic mechanism underlying hyperglycemia in diabetes mellitus 

involves over-production (excessive hepatic glycogenolysis and gluconeogenesis) and 

decreased consumption of glucose by the tissues (Halberstam et al., 1996). 

CONCLUSION: This study, we can state that the Ethanolic extract of Putranjiva 

roxburghii Very beneficial effects on blood glucose levels. Again biochemical and 

pharmacological evaluation will clearly elucidate the mechanism of action and will be helpful 

in projecting this plant as a therapeutic target in diabetes research. 
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