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Abstract 

Objective: To evaluate the antioxidant and antihyperlipidaemic effect of methanol extracts of Asteracantha longifolia and 
Pergularia daemia leaf in alloxan induced diabetic rats. Methods: Swiss albino rats were made diabetic by a single dose 

of alloxan monohydrate (150 mg/kg i.p.). Blood glucose levels and body weights of rats were measured using on weekly 

intervals i.e day 0,7,14 and 21 after daily administration of both extracts at dose 200 mg/kg bw. Other biochemical 

parameters such as serum cholesterol, triglycerides, low density lipoprotein-cholesterol, very low density lipoprotein-

cholesterol, high density lipoprotein-cholesterol, phospholipids and serum protein, albumin, globulin levels were also 

measured at the end of study. The antioxidant enzymes (CAT, SOD & GSH) were also measured in the diabetic rats. 

Results: In the acute toxicity study, methanol extract of both plants were non-toxic at 2000 mg/kg in rats. The increased 
body weight, decreased blood glucose and other biochemical parameters level were observed in diabetic rats treated with 

methanol extracts of both plants compared to diabetic control rats. The antioxidant activity of both plant extracts were 

also exhibited significant activity.  In diabetic rats, methanol extract of both plants administration, altered lipid profiles 

were reversed to near normal than diabetic control rats. Conclusions: Methanol extract of both plants (Asteracantha 

longifolia and Pergularia daemia) leaf possesses significant antioxidant and antihyperlipidaemic activity in diabetic rats. 

Keywords: Alloxan monohydrate; VLDL; LDL; HDL; SOD; CAT. 

 

1. Introduction 
Diabetes mellitus is one of the most commonly encountered diseases across the world. WHO recently compiled 

the data to show that the total number of people diagnosed with Diabetes is around 150 million. It is assumed that 

this number will be double by the year 2025 and most the affected patients’ age will be 65 years or more [1]. At 

present in India the number of people with diabetes is around 40.9 million and it is expected to rise to 69.9 million 
by 2025. India has emerged as the diabetic capital of the world [2]. The Indian Diabetes Federation International 

Diabetes Federation [3] (IDF) estimated 3.9 million deaths for the year 2010, which represented 6.8% of the total 

global mortality. Currently available therapies for diabetes include insulin and various oral antidiabetic agents such 

as sulfonylureas, biguanides and glinides. Many of them have a number of serious adverse effects; therefore, the 

search for more effective and safer hypoglycemic agents is one of the important areas of investigation. In recent 

days, herbal medicines are used worldwide even without documentation of their curative effect and there is only 

little essential to know about the pharamacological evaluation of various plants used in the traditional system of 

medicines [4]. A number of investigations confirmed that oral anti-hyperglycemic agents derived from plants can be 

used in traditional medicine and many of the plants were found with good antidiabetic activity [5, 6]. So, the present 

study was conducted to evaluate antihyperlipidaemic and antioxidant and antihyperlipidaemic activities of 

Asteracantha longifolia and Pergularia daemia leaves in alloxan induced diabetic rats.  
Asteracantha longifolia, a perennial angiosperm of Acanthaceae, widely distributed semi-aquatic herb in India, 

is being used as vegetable in some states like Odisha, Chhattisgarh and West Bengal. The whole plant, roots, seeds, 

and ashes of the plant are extensively used in traditional system of medicine for various ailments like rheumatism, 

inflammation, jaundice, hepatic obstruction, pain, urinary infections, oedema and gout [7]. This plant contains 

various groups of phyto-constituents viz. phytosterols, fatty acids, minerals, polyphenols, proanthocyanins, 

mucilage, alkaloids, enzymes, amino acids, carbohydrates, hydrocarbons, flavonoids, terpenoids, vitamins, 

glycosides, etc. 

The plant Pergularia daemia (Family: Asclepiadaceae) is known as “Uttaravaruni” in Sanskrit and 

“Utranajutuka” in Hindi. In ethanomedicinal practices the traditional healer use Pergularia daemia (Asclepiadaceae) 

as anthelmentic, emetic, thermogenic, expectorant, antipyretic and laxative. Leaves juice is given in catarrahal 
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affections, asthma, and infantile diarrhoea and is applied to inflammatory swelling in combination lime [8]. Plant has 

been documented for presence of presence of triterpenes, saponins cardenolides and alkaloids [9], while Anjaneyulu, 

et al. [10] reported the presence of triterpenes and steroidal compound. 

 

2. Materials and Methods 
2.1. Collection of Plant Materials  

Fresh plant parts of selected plant samples (A.longifolia and P. daemia) were collected randomly from the 

gardens and villages of Trichy district, Tamilnadu from the natural stands. The botanical identity of this plant was 

confirmed by Botanical Survey of India (Southern Circle), Coimbatore, Tamilnadu. A voucher specimen has been 

deposited at the Department of Botany, National College (Autonomous), Tiruchirapalli-620 001, Tamilnadu, India.  

 

2.2. Preparation of Extract  
One hundred grams (100 g) of dried plant powdered samples were extracted with 200 ml of methanol kept on a 

rotary shaker for 24 h. Thereafter, it was filtered and centrifuged at 5000 g for 15 min. The supernatant was collected 

and the solvent was evaporated to make the final volume one-fifth of the original volume. It was stored at 4°C in 

airtight bottles for further studies. 

 

2.3. Animals  
The animals of both sexes were used for these experiments. They were obtained from Animal House, RVS 

Pharmaceutical Sciences, Coimbatore, Tamilnadu. The animals were housed in standard cages and were maintained 

on a standard pelleted feed and water was given ad libitum. All the experiments were carried out according to the 

guidelines recommended by the Committee for the Purpose of Control and Supervision of Experiments of Animals 

(CPCSEA), Government of India.  

 

2.4. Induction of Diabetes  
The animals were fasted for 24 h and diabetes was induced by a single intraperitoneal injection of a freshly 

prepared solution of alloxan monohydrate (150 mg/kg b.w.) in sterile normal saline. 72 h later, rats with blood 

glucose (BGL) levels above 200 mg/dl were considered diabetic and selected for the experiment. 

 

2.5. Treatment Protocol  
Diabetic animals were randomly assigned into following groups of five animals each. 

Group I: Normal control received distilled water. 

Group II: Diabetic control received vehicle (Distilled water) 

Group III: Diabetic rats received methanol extract of A. longifolia (250 mg/kg) 

Group IV: Diabetic rats received methanol extract of P. daemia (250 mg/kg) 

Group V: Diabetic rats received glibenclamide (10 mg/kg) 

The drug solutions or vehicle were administered orally by gastric intubation once daily at 11o’clock for 21 days.  

The effect of vehicle, extract and standard drug on blood glucose and body weight was determined in animals at 

0,7,14, 21 days after oral drug administration. 

 

2.6. Estimation of Protein Albumin and Globulin 
Serum protein [11] and serum albumins and globulins [12] were determined by quantitative colorimetrically 

method. The total protein minus the albumin gives the globulin, serum glutamate pyruvate transaminase (SGPT) and 

serum glutamate oxaloacetate transaminase (SGOT) was measured spectrophotometrically by utilizing the method of 

Reitman and Frankel [13].  

 

2.7. Estimation of Lipids and Lipoprotein 
Serum cholesterol (TC) [14], triglycerides (TG) [15], low density lipoprotein cholesterol (LDL-C) [16], very 

low density lipoprotein cholesterol (VLDL- C), high density lipoprotein cholesterol (HDL-C) [17] and phospholipids 

were analyzed. 

 

2.8. Determination of Antioxidant Parameters 
Antioxidant parameters such as Catalase [18], Superoxide dismutase [19][19] and GSH [20] were determined. 

 

3. Results 
The overall study showed the LD50 of oral toxicity of all extracts to be above 2000 mg/kg b.w. in rats. So, the 

extracts are safe for long term administration. The effects of vehicle, methanol and Glibenclamide extracts on blood 

glucose levels in normal and diabetic rats after treatment of 21 days are shown in Table 1, in which all extracts 

showed significant reduction (P<0.01). It was observed that standard drug glibenclamide lowered the blood glucose 

levels significantly bringing it back to normal which is an indication of the presence of some beta cells, as 

glibenclamide is known to stimulate insulin secretion from beta cells. 
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Table-1. Effect of A.longifolia and P.daemia extracts on the serum glucose levels of normal, diabetic induced and drug treated rats 

Treatment groups 0day  (mg/dl) 7
th

 day (mg/dl) 14
th

 day (mg/dl) 21
st
 day (mg/dl) 

Group I 94.16 ± 2.35 99.46 ± 2.40 90.16 ± 1.40 95.26 ± 2.55 

Group II 241.33 ± 3.98 262.23 ± 1.51 294.16 ± 2.30* 310.13 ± 4.50* 

Group III 248.30 ± 1.45 190.63 ± 3.32 143.10 ± 1.36* 115.26 ± 6.30* 

Group IV 246.66 ± 1.49 192.23 ± 2.40 154.50 ± 4.40* 118.08 ± 1.25* 

Group V 278.23 ± 3.32 183.50 ± 6.20 141.40 ± 3.55* 111.16 ± 1.15* 
Value represent mean ± S.D. (n=5); Statistical significance is as follows * p < 0.05; ** p<0.01;*** p<0.001 

 

3.1. Lipid Profiles 
Table 2 shows the levels of TC, TG, LDL-C, HDL-C, VLDL-C and Phospholipid in the serum of diabetic rats 

showed significantly increased serum lipid profiles except HDL-C when compared with normal rats. The methanol 

extracts of both plants treated rats showed a significant decrease in the content of lipid profiles when compared with 

diabetic rats. Similarly HDL-C level decreased in alloxan induced diabetic rats when compared with normal rats. 

Administration of methanol extract of both plants and glibenclamide to the diabetic rats. HDL-C level was found to 

be restored to normal. 

 
Table-2. Effect of A.longifolia and P.daemia extracts on the serum lipid profile of normal, diabetic induced and drug treated rats 

Treatment 

groups 

1
TC 

2
TG 

1
HDL-C 

1
LDL-C 

1
VLDL-C 

1
Phospholipid 

Group I 72.22 ± 3.90 62.07 ± 1.16 32.10 ± 0.43 26.31 ± 0.31 12.11 ± 0.20 130.23 ± 1.90 

Group II 120.07 ± 1.06** 91.20 ± 3.54* 28.84 ± 0.67** 50.99 ± 1.26** 18.58 ± 0.42 170.22 ± 2.90** 

Group III 76.22 ± 6.80a 65.25 ± 8.78a 35.48 ± 1.93a 26.89 ± 0.33a 12.43 ± 0.54a 132.63 ± 1.81a 

Group IV 79.35 ± 2.76 69.56 ± 2.74 34.06 ± 1.76 31.25 ± 0.35 13.17 ± 2.21 136.75 ± 1.52 

Group V 74.70 ± 1.27 68.25 ± 1.66 34.72 ± 1.83 26.33 ± 1.18 13.65 ± 0.23 130.91 ± 0.77 
Value represent mean ± S.D. (n=5); Statistical significance is as follows * p < 0.05; ** p<0.01;*** p<0.001 
1
mg/dl; 

2
mg/100ml 

 

3.2. Biochemical Parameters 
The level of total protein, albumin and liver marker enzymes such as SGPT and SGOT in the serum of diabetic 

rats are presented in table 3. Significant reductions in serum protein, albumin, globulin were observed in alloxan 

induced diabetic rats (Group II) when compared to control rats (Group I). On administration of methanol extracts of 
both plants to the diabetic rats, protein, albumin, globulin levels were found to be restored in normal. Also the SGPT 

and SGOT levels were elevated significantly in alloxan induced diabetic rats compared to control rats.  

 
Table-3. Effect of A.longifolia and P.daemia extracts on the serum protein, albumin, globulin, SGPT and SGOT level of normal, diabetic induced 

and drug treated rats 

Treatment groups 
1
Protein 

1
Albumin 

1
Globulin SGPT SGOT 

Group I 7.25 ± 0.12 4.06 ± 0.08 3.19 ± 0.40 11.33 ± 2.86 15.74 ± 2.47 

Group II 6.59 ± 0.83* 3.71 ± 0.12* 2.88 ± 0.61 25.67 ± 3.065 32.48 ± 2.51 

Group III 7.49 ± 0.36 3.98 ± 0.15 3.51 ± 0.55 13.62 ± 2.08 15.78 ± 3.10 

Group IV 7.50 ± 0.10 3.97 ± 0.76 3.53 ± 0.21 13.59 ± 1.17 18.42 ± 2.01 

Group V 8.26 ± 0.85 4.42 ± 0.55 3.84 ± 0.65 12.46 ± 1.66 14.79 ± 1.51 
Value represent mean ± S.D. (n=5); Statistical significance is as follows * p < 0.05; ** p<0.01;*** p<0.001 
1
g/dl; 

2
u/l 

 

3.3. Antioxidant Parameters 
The data depicted in table 4 shows the effect of crude extracts of both plants on plasma reduced glutathione, 

catalase and superoxide dismutase levels were found to be significantly higher in alloxan induced diabetic rats 

compared to normal rats. The extracts at dose 250 mg/kg b.w significantly reduced the levels of antioxidant enzymes 

(SOD & CAT) in diabetic rats. Plasma GSH level was found to be significantly lowered in alloxan diabetic rats as 

compared to normal rats. The chronic administration of crude extracts of both plants significantly increased the level 

of glutathione in diabetic rats.  

 
Table-4. Effect of A.longifolia and P.daemia extracts on the serum antioxidant parameters of normal, diabetic induced and drug treated rats 

Treatment groups GSH (µm/mg protein) SOD (µm/mg protein) CAT (µm/mg protein) 

Group I 29.47 ± 1.07 411.74 ± 3.11 66.57 ± 0.89 

Group II 18.69 ± 0.60* 296.09 ± 6.0** 28.55 ± 0.51** 

Group III 28.42 ± 0.50 402.61 ± 6.81 68.56 ± 0.46 

Group IV 28.68 ± 0.51 394.87 ± 4.41 67.69 ± 0.73 

Group V 30.52 ± 0.71 408.31 ± 2.40 70.01 ± 0.78 
Value represent mean ± S.D. (n=5); Statistical significance is as follows * p < 0.05; ** p<0.01;*** p<0.001 

 

4. Discussion 
The prevention of diabetes is an urgent worldwide health concern. The period preceding the onset of type 2 

diabetes is typically characterized by obesity and insulin resistance induced by over reacting and physical inactivity. 
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The methanol extract of Asteracantha longifolia and Pergularia daemia (Group III & IV) was treated on alloxan 

induced diabetic rats (Group II). The results were compared with control (Group I) and the positive control 

glibenclamide (Group V) after twenty one days of treatment based on biochemical parameters. After the alloxan 

induction, glucose, lipid profiles, protein and antioxidant were restored to control levels with the administration of 

the known drug glibenclamide and plant extracts. The result from the present study shows the significant changes in 
biochemical parameter during the experimentally inducted diabetes. The administration of methanol extract of both 

plants decreases the blood glucose level whereas; serum insulin level was increased in treated rats compared to 

control rats. The hypoglycemic methanol extract of both plants was found to be inducing insulin release from 

pancreatic cells of diabetic rats.  

Cholesterol is a powerful risk factor for many coronary heart diseases. The degree of hypercholesterolemia is 

directly proportional to severity in diabetes. In our study, we have observed higher levels of cholesterol in plasma of 

diabetic rats. Further, alloxan induced diabetic rats when treated with petroleum ether and chloroform extracts 

significantly reduced the serum cholesterol level. It has been reported that plant extracts exert their cholesterol 

lowering effect seems to be a decrease in cholesterol absorption from the intestine, by binding with bile acids within 

the intestine and increasing bile acids excretion [21]. A significant increase in serum cholesterol and triglycerides 

observed in alloxan induced diabetic rats in our experiment is in agreement with the findings of the aforementioned 
studies. The marked hyperlipidemia that characterizes the diabetic state may therefore be regarded as a consequence 

of the uninhibited actions of lipolytic hormones on the fat depots [22]. 

A significant reduction in serum protein, albumin and globulin were observed in alloxan induced diabetic rats, 

when compared to control and glibenclamide treated rats. On administration of methanol extract of both plants to the 

diabetic rats, protein, albumin and globulin levels were found to be restored in normal. The increased level of serum 

protein, albumin and globulin in alloxan induced diabetic rats are presumed to be due to increased protein catabolism 

and gluconeogenesis during diabetes [23]. The serum SGOT and SGPT levels increases as a result of metabolic 

changes in the liver, such as administration of toxin, cirrhosis of the liver, hepatitis and liver cancer including 

diabetes [24]. Similarly in the present study, it was observed that the levels of SGPT and SGOT in alloxan induced 

diabetic rats were elevated. It may be due to leaking out of enzymes from the tissues and migrating into the 

circulation by the adverse effect of alloxan [25]. SGOT and SGPT were used as markers to assess the extent of liver 

damage in streptozotocin induced diabetic rats [26]. 
Free radical reacts with lipids causing peroxidation, resulting in the release of products such as 

malondialdehyde, hydroperoxide and hydroxyl radicals. These extracts have the capacity to scavenge free radicals 

directly or interfering with generation of free radicals [27, 28]. Thus, the inhibitory effects of these extracts on 

oxidative damage may be attributed to the suppression induced Peroxidation [29]. It is well known that CAT, SOD 

and reduced glutathione play an important role as protective enzymes against free radical formation in tissues. 

Several investigators have reported that the reduced activities of CAT and SOD genes are induced by free radicals 

and also by certain humoral factors [30, 31]. The present study indicates the reduction in the activity of SOD, CAT 

and GSH in alloxan induced rats. These results reveal the protective role of plant extract in decreasing lipid 

peroxidation and by normalizing antioxidant system. 

In conclusion, the methanol extract of A.longifolia and P.daemia leaves exhibits potent antihyperglycemic, 

antioxidative and lipid lowering activity in alloxan diabetic rats. These results support its traditional use in the 
treatment of diabetes and cardiovascular disease. Finally, the precise mechanism(s) and site(s) of action and the 

active constituent(s) involved are still to be determined in addition to toxicological studies. 
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