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Antidiabetic effects of Vigna unguiculata Linn. Walp (barbati) seed oil was investigated in albino 
rats by administration of single dose of alloxan monohydrate [110 mg/kg body weight (b.wt)]. The 
seed oil of barbati at doses of 100 and 200 mg/kg.b.wt was administered as single dose per day to 
diabetes-induced rats for a period of 21 days. The effect of oil on blood glucose level was measured in 
the diabetic rats. Serum lipid profile [total cholesterol (TC), triglycerides (TGs), low density (LDL) 
and high density lipoprotein (HDL)] and enzymes such as alanine aminotransferase (ALT), 
aspartate aminotransferase (AST) and alkaline phosphatase (ALP) were also determined. The 
activities were also compared to that produced by a standard antidiabetic agent, glipizide. Levels of 
blood glucose, TC, TGs, LDL, ALT, AST and ALP decreased and HDL increased in alloxan 
induced diabetic rats after treatment with 200 mg/kg.b.wt barbati seed oil for 21 days. The present 
study reported that seed oil of barbati may be very useful for the improvement of the complications 
of diabetes. 
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INTRODUCTION 
 
Diabetes mellitus is a chronic metabolic disorder which involves disturbances in the 
metabolism of carbohydrate, fat and protein, and characterised by hyperglycemia 
(Fuentes et al. 2005), abnormalities of lipoprotein (Scoppola et al. 2001), defect in reactive 
oxygen specific scavenging enzymes (Bolajoko et al. 2008), altered intermediary 
metabolism of major food substances (Unwin, Sobngwi and Alberti 2001) and raised basal 
metabolic rate (Avesani et al. 2001). There are several drugs for the treatment of diabetes 
but they have prominent side effects. There has been increasing demand for the use of 
plant products with antidiabetic activity.  

Vigna unguiculata Linn. Walp. (Bengali name: barbati, English name: cowpea), is 
an annual, warm season herbaceous legume (Davis et al. 1991). It was reported to have 
originated in Asia, Africa and South America (Ng and Marechal 1985). It is used as 
medicine to treat stubborn boils by mixing the seed powder with oil (Duke 1990). The seed 
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is used to strengthen the stomach and is also diuretic. Boiled seeds are eaten to destroy 
worms in the stomach (Chopra, Nayar and Chopra 1986). To treat amenorrhea, infusion of 
seed can be taken orally whilst powdered roots eaten with porridge is used to treat chest 
pain, epilepsy and painful menstruation (Van Wyk and Gericke 2000). Cooked seeds and 
roots of other herbs are used orally to treat blood in urine and bilharzias (Kritzinger, Lall 
and Aveling 2005). Zia-ul-Haq et al. (2010) reported that barbati seed oil contains 
tocopherols. Tocopherols are the most important lipophilic antioxidants and are believed 
to play a preventive role in diseases associated with oxidative stress like central 
neurodegenerative diseases, age-related muscular degeneration, cancer, cataracts, 
cardiovascular diseases and diabetes mellitus (Brigelius-Flohe et al. 2002). Duyff (2006) 
and Pollan (2008) reported that kidney beans, navy beans and green beans are good 
sources of omega 3 fatty acids (alpha linolenic acid, ALA). It is also reported that omega-3 
fatty acids improve blood sugar levels in those with diabetes and lowers cholesterol levels 
(Duyff 2006). 

Some workers have studied on antidiabetic effect of seed extract from Syzygium 
cumini seeds (Farswan et al. 2009), Prunus amygdalus seeds (Teotia and Singh 1997), Cassia 
auriculata seeds (Jalalpure et al. 2004), Ocimum sanctum Linn. seed (Gupta et al. 2006), 
sesame oil (Sankar et al. 2011) and Nigella sativa seeds (Al-Hader, Aqel and Hasan 1993).  

However, no such scientific data are available regarding the effect of local barbati 
seed (LBS-2) oil on blood glucose level and its effect on lipid profile as well as some 
clinically important enzymes. The present study was designed to investigate these effects 
at different concentrations of oil with test animals. 
 
 
METHODS 
 
Animal and Diet 
 
Fourty rats with body weight (b.wt) of 111–170 g, were bought from the International 
Centre for Diarrhoeal Disease Research, Bangladesh for the present study. The rats were 
housed in standard plastic cages at room temperature (28°C to 30°C) and relative 
humidity of 50% to 55% for 4 to 6 days prior to the experimental work. During the 
experimental period, standard pellet diets were fed to the rats and water was supplied ad 
libitum. This study was done according to the guideline of the Institutional Animal Ethics 
Committee. This study was approved by the Institutional Animal, Medical Ethics, 
Biosafety and Biosecurity Committee (IAMEBBC) of the University of Rajshahi. 
 
Collection of Seeds 
 
Ripe pods of barbati used in this work were collected in the year 2007 from the 
experimental plot located at Rajshahi City, Rajshahi, Bangladesh. The authenticity of the 
barbati was identified by Professor A. T. M. Naderuzzaman, Department of Botany, 
University of Rajshahi, Bangladesh. The seeds were separated manually from the flesh of 
the fruits and washed several times with water to remove foreign materials. Afterward, 
the seeds were dried in the sunlight for 4 consecutive days and again in an electric oven at 
40°C until a constant weight were reached. The seeds were ground to a fine powder, 
packed and stored in a refrigerator at 4°C prior to analysis.  
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Extraction of Oil from Seed  
 
For solvent extraction (Soxhlet method), 500 g of ground seeds were placed into a 
cellulose paper cone and extracted using n-hexane in a 5-l Soxhlet extractor for 8 h (Pena, 
Anguiano and Arredondo 1992). By using rotary evaporator the oil was recovered and 
residual solvent was removed by drying in an oven at 60°C for 1 h.  
 
Induction of Diabetics 
 
Diabetes mellitus was induced once by a single intraperitoneal injection dose of freshly 
prepared alloxan with normal saline (110 mg/kg.b.wt). Rats were allowed to drink 5% 
glucose solution overnight to overcome the drug-induced hypoglycemia. Diabetics were 
developed and stabilised in these alloxan treated rats over a period of 14 days (Szkudelski, 
Kandulska and Okulicz 1998; Akhtar et al. 2007). After 14 days of alloxan administration, 
plasma glucose levels of each rat were determined. Rats with a fasting blood glucose level 
greater than 250 mg/dL were considered as diabetic and included in the present study.  
 
Preparation of Solution for Oral Administration 
 
Suspension of oral hypoglycemic drug (glipzide) (0.6 mg/kg.b.wt): 
About 6 mg of glipizide (trade name Diactin, contains glipizide BP 5 mg/tablet; Beximco 
Pharmaceuticals Ltd., Dhaka, Bangladesh) was suspended uniformly in 5 mL distilled 
water and mixed well with a vortex mixture. This suspension was fed orally to the 
experimental rats at a dose of 0.6 mg/kg.b.wt (Kamal 2006). 
 
Grouping of the Rats 
 
Weights of individual rats were measured and the rats were grouped as shown in Table 1. 
Each group contained eight rats: Group A - “non diabetic”, fed normal diet; Group B - 
alloxan-treated diabetic control, fed normal diet; Group C - alloxan-treated diabetic rats 
treated with oral hypoglycemic drug glipizide solution (0.6 mg/kg.b.wt), fed normal diet; 
Group D and Group E - alloxan-induced diabetic rats, fed LBS-2 oil at a dose of 100 
mg/kg.b.wt and 200 mg/kg.b.wt, respectively, along with normal diet per day using a 
feeding needle.  
 
Table 1: Grouping of experimental rats. 
 

Group No. of rats 
Average 

body weight (g) 
Age (week) Daily dose (mg/kg.b.wt) 

A 8 111.80±5.6 4–7 nondiabetic  

B 8 140.50±5.2 4–7 diabetic control 

C 8 153.90±4.7 4–7 diabetic + glipizide (0.6) 

D 8 155.70±3.4 4–7 diabetic + LBS-2 oil (100) 

E 8 170.40±5.7 4–7 diabetic + LBS-2 oil (200) 

 
 
 



Md. Ashraduzzaman et al.   16 

                                                           
Malay J Pharm Sci, Vol. 9, No. 1 (2011): 13–23 

Collection and Treatment of Samples 
 
Blood of the rats were collected from their tail (by cutting the edge of tails) at the 1st, 7th 
and 14th day of the experiment. After 21 days of treatment, rats were sacrificed and their 
blood was collected for the estimation of blood parameters. After every week of oral 
administration, rats were kept fasting overnight, and the fasting blood was collected. 
Serum was obtained immediately by centrifugation (15 min at 4000 rpm), which was used 
for the measurement of various biochemical parameters. All analyses were carried out 
within 24 h of blood collection. 
 
Analysis 
 
Serum glucose level was estimated by glucose oxidase phenol aminophenazone (GOD-
PAP) method using commercial kit (Human, Germany) with the help of UV-visible 
spectrophotometer (Shimadzu, Japan) at 500 nm (Teuscher and Richterich 1971; Barham 
and Trinder 1972).  

Serum total cholesterol (TC) level was estimated by cholesterol oxidase phenol 
aminophenazone (CHOD-PAP) method by using commercial kit (Human, Germany) with 
the help of UV-visible spectrophotometer at 500 nm (Naito and Kaplan 1984). 

Serum triglyceride (TG) level was estimated by GPO-PAP method using 
commercial kit (Human, Germany) with the help of UV-visible spectrophotometer at 500 
nm (Jacobs and Vandemark 1960).   

Very low density lipoproteins (VLDL) and low density lipoproteins (LDL) in the 
sample precipitate with phosphotungstate and magnesium ions. The supernatant contains 
high density lipoproteins (HDL). The HDL cholesterol is spectrophotometrically 
measured at 500 nm (Grove 1979).  

Aspartate aminotransferase (AST) in serum was estimated by AST assay kit 
(Human, Germany) using spectrophotometer at 340 nm (Wallnofer, Schmidt and Schmidt 
1974; Bergmeyer, Horder and Rej 1986a). Alanine aminotransferase (ALT) in serum was 
estimated by ALT assay kit (Human, Germany) using spectrophotometer at 340 nm 
(Bergmeyer, Horder and Rej 1986b). Serum alkaline phosphatase (ALP) activity was 
determined by using the commercially available kits according to the method of King and 
King (1954). 
 
Statistical Analysis  
 
The results are expressed as the mean ± standard deviation (S.D.) of triplicate analyses. All 
statistical comparisons were performed using a one-way analysis of variance (ANOVA) 
followed by a multiple two-tailed t-test. Differences were considered significant at a p 
level of 0.05 or lower. 
 
 
RESULTS  
 
The results obtained with untreated diabetic rats (diabetic control Group B) and diabetic 
rats treated with LBS-2 oil at the dose of 100 mg/kg.b.wt and 200 mg/kg.b.wt respectively 
on serum glucose, lipid profiles, enzymes and b.wt were compared with non diabetic 
healthy controls and glipizide was used as reference drug. In diabetic rats there was a 
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significant decrease of b.wt as compared to non diabetic rats (Fig. 1). After 21 days of LBS-
2 oil administration, the b.wt increased. It was seen that the treatment with LBS-2 oil at a 
dose of 100 mg/kg.b.wt increased the b.wt from 155.70 to 163.23 g and at 200 mg/kg.b.wt 
increased the b.wt from 170.40 to 177.31 g, while at the diabetic control Group B the b.wt 
decreased from 140.50 to 123.21 g. 

Alloxan-induced diabetes resulted in a significant elevation in blood glucose 
level in comparison to the diabetic control rats (Table 2). After the administration of LBS-2 
oil to diabetic animals for 21 days, a significant reduction in blood glucose level was noted 
and at the dose of 200 mg/kg.b.wt serum glucose level was found to be very close to the 
non diabetic control Group A.   

The serum TC and TG increased significantly in diabetic rats as compared to non 
diabetic rats (Table 3).  After 21 days of consumption of LBS-2 oil at a dose of 200 
mg/kg.b.wt brought the levels of these blood lipids to near normal values. Serum HDL 
level decreased whereas LDL level increased significantly in diabetic rats but after 
treatment with the fruit extract, HDL level increased whereas LDL level decreased 
significantly. It was seen that, at the administration of a dose of 200 mg/kg.b.wt the lipid 
profile was near to the values of non diabetic control rats.  
 
Table 2: Effect of LBS-2 oil on serum glucose level in experimental rats.  
 

Groups 
Serum glucose level (mg/dl) 

1st day 7th day 14th day 21st day 

Non diabetic  (Group 
A) 

110±0.92 112±0.88 118±0.93 121±0.97 

Diabetic control 
(Group B) 

279±0.85t 297.25±0.85t 312.22±0.93t 333.07±0.80t 

Diabetic + glipizide 
(0.6 mg/kg.b.wt) 
(Group C) 

287.3±9.8 189.35±0.50** 129.17±0.88** 109.75±1.62** 

Diabetic + LBS-2 oil 
(100 mg/kg.b.wt) 
(Group D) 

285.2±3.2 250±0.53 197.15±0.86** 147.16±0.53** 

Diabetic + LBS-2 oil 
(200 mg/kg.b.wt) 
(Group E) 

281.8±0.86 239.15±0.58 173.05±0.82** 123.9±1.94** 

 

Notes:  **p<0.01 and *p<0.05 compared to diabetic control Group B. tp<0.01 compared to non diabetic 
Group A. 
 

The serum enzymes (AST, ALT and ALP) level of diabetic rats also increased 
significantly as compared to non diabetic control rats (Table 4). After 21 days of LBS-2 oil 
administration, the serum enzymes (AST, ALT and ALP) levels of diabetic rats at a dose of 
200 mg/kg.b.wt significantly reduced as compared to diabetic control rats.  
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Table 3: Effects of LBS-2 oil on serum TC, TG, HDL and LDL cholesterol level in 
experimental rats.  

 

Groups Cholesterol 
(mg/dl) TG (mg/dl) 

HDL 
cholesterol 

(mg/dl) 

LDL 
cholesterol 

(mg/dl) 

Non diabetic  (Group 
A) 

65±3.22 74±5.70 45±1.88 100.0±10.3 

Diabetic control 
(Group B) 

162±0.83t 120.25±5.70t 21.6±0.88t 140.2±10.3t 

Diabetic + glipizide 
(0.6 mg/kg.b.wt) 
(Group C) 

68±2.16** 63.75±2.12** 42.9±1.42* 108±5.6* 

Diabetic + LBS-2 oil 
(100 mg/kg.b.wt) 
(Group D) 

96±0.81** 65.25±0.95** 37.03±0.95** 120±6.2** 

Diabetic + LBS-2 oil 
(200 mg/kg.b.wt) 
(Group E) 

87.75±3.30** 62.0±1.29** 40.9±1.31* 117.5±4.5** 

 

Notes: **p<0.01 and *p<0.05 compared to diabetic control Group B. tp<0.01 compared to non diabetic 
Group A. 

 
Table 4: Effects of LBS-2 oil on ALT, AST and ALP levels in experimental rats.  
 

Biochemical parameter ALT (U/L) AST (U/L) ALP (U/L) 

Non diabetic (Group A) 44.95±1.22 77±1.20 146±0.62 

Diabetic control (Group B) 63.25±1.7t 123±1.10t 177.75±2.2t 

Diabetic + glipizide (0.6 mg/kg.b.wt) 
(Group C) 

37.75±1.4** 101±2.16** 133±0.82** 

Diabetic + LBS-2 oil (100 mg/kg.b.wt) 
(Group D) 

51±2.36** 116±1.65** 141±2.08** 

Diabetic + LBS-2 oil (200 mg/kg.b.wt) 
(Group E) 

48.093** 108±2.64** 128±2.5** 

 

Notes: **p<0.01 and *p<0.05 compared to diabetic control Group B. tp<0.01 compared to non diabetic 
Group A. 
 
 
DISCUSSION 
 
In the present study, the results showed that oral administration of barbati seed oil 
significantly decreases the fasting blood glucose level in the diabetic induced rats as 
compared to controls. This reduction might be due to the presence of tocopherol in the 
barbati seed oil. However, the reduction in the blood glucose level is less than that brought 
about by the standard drug, glipizide. Sankar et al. (2011) reported that sesame seed oil 
reduces the glucose level of type 2 diabetic patient. Hyperglycemia is associated with the 
generation of reactive oxygen species (ROS) causing oxidative damage particularly to 
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heart kidney, eyes, nerves, liver, small and large vessels and gastro intestinal system 
(Tunali and Yanardag 2006). 
 
Table 5:  Effects of LBS-2 oil on body weight in experimental rats.  
 

Group 
Body weight (g) 

1st day 7th day 14th day 21st day 

Non-diabetic (Group 
A) 

111.80±5.6 115.90±3.12 122.51±4.16 130.31±5.1 

Diabetic control 
(Group B) 

140.50±5.2t 135.44±8.11t 130.6±5.11t 123.11±3.1t 

Diabetic + glipizide 
(0.6 mg/kg.b.wt) 
(Group C) 

150.90±4.7 155.15±5.22** 157.02±5.41** 158.55±3.3* 

Diabetic + LBS-2 oil 
(100 mg/kg.b.wt) 
(Group D) 

155.70±3.4 158.91±4.5** 160.76±5.67** 163.13±8.2** 

Diabetic + LBS-2 oil 
(200 mg/kg.b.wt) 
(Group E) 

170.40±5.7 172.12±4.12** 175.3±6.3** 177.31±8.2* 

 

Notes: **p<0.01 and *p<0.05 compared to diabetic control Group B. tp<0.01 compared to non-diabetic 
Group A. 
 

Lipids play a vital role in the pathogenesis of diabetes mellitus. In diabetes, the 
increase in blood glucose levels is usually accompanied by an increase in plasma 
cholesterol, TGs, LDL and decreases in HDL (Mitra et al. 1995). The increased levels of 
serum lipids in diabetes represent a risk factor for coronary heart disease (Al-Shamaony, 
Al-Khazraji and Twaij 1994). Under normal circumstances, insulin activates lipoprotein 
lipase and hydrolyzes TGs. Insulin increases uptake of fatty acids into adipose tissue and 
increases TGs synthesis. Moreover, insulin inhibits lipolysis. In insulin-deficient diabetes, 
the concentration of serum free fatty acids is elevated, as a result of free fatty acid outflow 
from fat depots, where the balance of the free fatty acids esterification-triglyceride 
lipolysis cycle is displaced in favour of lipolysis (Shirwaikar et al. 2004). Thus an excess 
fatty acid in the plasma produced by the alloxan-induced diabetes promotes the 
conversion of excess fatty acids into phospholipids and cholesterol in the liver. These two 
substances, along with excess TGs formed in the liver may be discharged into the blood in 
the form of lipoproteins (Bopama et al. 1997). HDL is an antiatherogenic lipoprotein. It 
transports cholesterol from peripheral tissues into the liver and thereby acts as a 
protection factor against coronary heart disease. Oral administration of barbati seed oil 
lowers serum lipids and also increases the serum HDL-cholesterol level in diabetic rats so 
might be considered as a substitute of drugs to combat diabetic associated complications.   

The liver is an important insulin-dependent tissue, which plays a pivotal role in 
glucose and lipid homeostasis and is severely affected during diabetes (Seifter and 
England 1982). The increase in the activities of serum glutamic pyruvic transaminase 
(SGPT) (ALT), serum glutamic oxaloacetic transaminase (SGOT) (AST) and ALP indicated 
that diabetes might be induced due to liver dysfunction (Ohaeri 2001). Therefore, increase 
in the activities of SGPT, SGOT and ALP, may be mainly due to the leakage of these 
enzymes from the cytosol of hepatic cells into the blood stream (Navarro et al. 1993). On 
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the contrary in our present study the treatment of the diabetic rats with barbati seed oil 
caused reduction in the activity of these enzymes in serum compared to the mean values 
of diabetic group and consequently may alleviate liver damage caused by alloxan-induced 
diabetes.  
 
 
CONCLUSION 
 
Our finding shows that oral administration of barbati seed oil produces significant 
hypoglycemic and hypolipidemic effect which lowers glucose level as well as TC and TG, 
and at the same time increases HDL-cholesterol to near normal range in alloxan-induced 
diabetic rats. This investigation reveals that barbati seed oil has potent antidiabetic and 
hypolipidemic effects in alloxan-induced diabetic rats.  
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