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ABSTRACT  

Diabetes mellitus (DM) is a chronic metabolic disease that can cause significant complications 

and high mortality worldwide. Efforts are intensifying to find and develop new effective and 

potentially safe α-glucosidase inhibitors. Traditional methods are being replaced by newer 

techniques that are less complex and time-consuming. Nevertheless, both experimental and 

computational strategies in drug discovery and development are practical and complementary. 

Therefore, this study was conducted to investigate the anti oxidant and antidiabetic potential of 

methanol extract in vivo.. This study demonstrated the potential benefits of MECE plant extract 

and its phytochemicals, which could be studied to develop effective and safe anti diabetic drugs 

for the treatment of postprandial blood glucose levels in diabetic patients. 
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INTRODUCTION  

Diabetes mellitus is a metabolic disease characterized by hyperglycemia due to insulin 

deficiency. The disease is characterized by a shift in fuel utilization from carbohydrates to lipids. 

Diabetes has been identified as a widespread disease that affects millions of people worldwide 

and causes chronic diseases in various body organs, including the cardiovascular, renal, and 

nervous systems, associated with diseases such as nerve damage, renal failure, and vascular 

diseases such as retinopathy [1]. The incidence of diabetes in all age groups was 2.8% in 2000 

and is predicted to reach 4. 4% in 2030 [2]. Furthermore, prolonged hyperglycemia can generate 

more reactive oxygen species (ROS) in the body and increase their concentration in various body 

tissues, including soft tissues such as the liver, heart, and brain, which are particularly 

susceptible to ROS [3]. It has also been reported that overproduction of ROS significantly leads 

to diabetic complications, metabolic stress, and cell death [4,5]. In complementary and 

alternative medicine, medicinal plants have been and are currently used in the context of diabetes 

treatment [6,7,8]. In this context, several cross-sectional reports have demonstrated that the use 

of medicinal plants in diabetes is widespread, which may reflect patients' perceptions and the 

effectiveness of plants in disease treatment. For example, most people in Saudi Arabia use 

medicinal plants and also preferred to use medicinal plants for the treatment of diabetes and 

obesity [9]. Furthermore, reports have listed several medicinal plants used worldwide for the 

treatment of diabetes [10]. Several species of antidiabetic plants have been studied 

phytochemically, biologically, and clinically in many publications. [11] Pure natural substances 

obtained from these plants are used as promising candidates for the development of antidiabetic 

drugs. 

Casearia elliptica is a genus of plants in the Salicaceae family, an annual deciduous tree. It is 

one of the most important medicinal plants. The leaves are elliptical, oblong or ovate, the flowers 

are greenish-yellow with dense crystals in the axils, and the fruits are elliptical capsules (3-4 

mm) with scarlet pulp. Medicinal uses of Casearia elliptica: In folk medicine, the crushed bark is 

applied externally for dropsy and fever, the roots as a tonic for anemia, a decoction of the roots is 

used for diabetes, and the leaves are used for medicinal baths. A paste of the leaves is used as an 

anti-helminthic agent, the pulp has a diuretic effect, oil extracted from the seeds is applied to 

sprains, and leaves soaked in hot water applied to swellings promotes suppuration and expulsion 

of worms. It is also used to treat fever and malaria, having an antiprotozoal effect against 
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Plasmodium falciparum. [12, 13, 14] for potential drug discovery and development of safe and 

effective antidiabetic drugs from Casearia elliptica was studied. The aim of this study is to 

determine the potential use of Casearia elliptica extract and its phytochemicals as an alternative 

source of antidiabetic drugs. 

MATERIALS AND METHODS 

Plant material-collection and authentication: 

The whole plant of Casearia elliptica was collected from native species growing in deciduous 

forests of Tirumala region, Andhra Pradesh, India. The whole plant material has been identified 

taxonomically and authenticated by Dr. S. Madhava Chetty, Associate Professor, Department of 

Botany, Sri Venkateshwara University, Tirupati, Andhra Pradesh.  

Preparation of the extract: 

The collected plant was washed thoroughly with water and dried in the shade. The dried leaves 

were ground well to coarse powder (500gms). Methanolic extract was obtained by extracting 

powder with methanol by Soxhlet extraction method for 72hr. After completion of the extraction 

the solvent was removed by rotary evaporator method. The methanolic extract was used for 

further study. The yield obtained from the above process was found to be 52.78% w/w. The 

extracts were preserved in a refrigerator. The Methanolic extract of Casearia elliptica was 

subjected to the following investigations [15]. 

4.2 Preliminary phytochemical screening 

Preliminary phytochemical screening was carried out on Casearia elliptica extract for detection 

of phytoconstituents like carbohydrates, proteins, flavonoids, alkaloids, steroids and saponins 

[16, 17].  

Alloxan induced model 

Grouping of animals: 

Male albino Wistar rats were divided into five groups each consisting of six animals as follows: 

Group I- Administered vehicle serves as Normal control. 

Group II- Administered Alloxan (120 mg/kg s. c) serves as diabetic control 

Group III- Administered Reference Standard, (Glibenclamide 10 mg/kg, orally once daily) 

Group IV- Diabetic rats treated with Casearia elliptica (250mg/kg b. wt), serves as treated 

group 

Group V- Diabetic rats treated with Casearia elliptica (500mg/kg b. wt), serves as treated group 
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The male albino Wistar rats weighing (150-250gm) were fasted for overnight before challenging 

with single subcutaneous route (s. c.) of alloxan monohydrate, freshly prepared and injected 

within 5-min of preparation to prevent degradation at a dose of 120 mg/kg body weight after 

administration of alloxan monohydrate 5% glucose solution was given for 72 h to prevent 

hypoglycemic shock. Animals had access to feed and water. The development of hyperglycemia 

in rats was confirmed by fasting serum glucose estimation 72 h post alloxan monohydrate 

injection where in the animals were fasted again for 14h before blood collection from tail of 

animal. The rats with fasting serum glucose level of above 200mg/dl at 72h were considered as 

diabetic and are included in the study. Body weight and glucose levels were estimated on initial 

0, 7th, 14th and 21st day of treatment. On 21st day, blood samples were collected from overnight 

fasted rats by retro orbital plexus under diethyl ether anesthesia for biochemical estimations and 

sacrificed for histopathological studies [18]. 

Parameters estimated: 

Morphological parameter- Body weight, Biochemical parameters include Fasting blood glucose, 

Serum SGPT, Serum SGOT, Serum total cholesterol, Serum Triglycerides, Serum lipoproteins 

and in vivo antioxidant parameters like MDA by lipid peroxidation and catalase was performed  

Statistical analysis 

The data obtained from the present study were subjected to statistical analysis. All the results 

were expressed as Mean  Standard Error (SEM). Data obtained from various groups was 

subjected to one-way analysis of variance (ANOVA) followed by Dunnett’s t-test. Significant 

values were set accordingly. 

 

 

RESULTS AND DISCUSSION  

Preliminary phytoconstituents 

The preliminary phytochemical analysis of methanolic extract of whole plant of Casearia 

elliptica willd revealed that the presence of carbohydrates, proteins, flavonoids, alkaloids, 

steroids and saponins which are listed in Table 1. 

Table 1:   Preliminary phytochemical screening 
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S. 

No. 

            TEST        Methanolic  

         extract 

   1. Carbohydrates +++ 

   2.  Proteins and  

Amino acids 

+ 

   3. Tannins _ 

   4. Flavonoids ++ 

   5. Alkaloids ++ 

   6. Steroids + 

   7. Glycosides _ 

   8. Saponins ++ 

   9. Inulin  _ 

      _       indicates absent    

   +  indicates Presence 

  ++      indicates clarity 

  +++    indicates better response 

Anti-diabetic activity: 

Effect on Body weight in alloxan induced diabetic rats: 

In groups treated with alloxan (G-II) (120 mg/kg, single dose) a significant decrease in the body 

weights of animals on the 3rd, 7th and 14th day (230.33±15.52, 221±4.09 and 204±9.57) was 

observed when compared to the 0th day body weight (247±11.8). This indicates that alloxan 

reduced the body weights persistently. 

Methanolic extract (500 mg/kg) treated group showed significantly prevented reduction in body 

weights compared to Group-II and Group-IV. Although there was a marginal reduction in weight 

of animals on the 0, 7th, 14th and 21st day (231.33±7.06, 238.3±9.27 and 241.16±11.64) in these 

groups, compared to initial weight (242.33±13.92), the decreased reduction in body weight was 

significant when compared to diabetic control rats in alloxan induced model. The data is 

presented in Figure 1. 
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Figure 1: Effect of MECE on Body weights in Alloxan induced diabetic rats: 

Effect on Serum Glucose levels in alloxan-induced diabetic rats: 

In groups treated with alloxan (G-II) (120 mg/kg, single dose) a significant increase (p<0.01) in 

the serum glucose levels on the 0, 7th, 14th and 21st day (454.83±6.49, 498.83±4.97 and 

548.83±2.1) was observed when compared to the normal animals (G-I) respectively. This 

indicates that alloxan induces persistent diabetes mellitus.  

In the group III, that received standard drug (glibenclamide, 10 mg/kg, p.o, once daily) there was 

significant decrease (p<0.01) in the serum glucose levels on the 0, 7th, 14th and 21st (311±17.64, 

255.5±5.88 and 120.66± 1.80) respectively when compared to the diabetic control group. In 

standard group, the serum glucose levels decreased significantly by day 21.  

On administration of MECE (250mg/kg, p.o, once daily) there was a significant (p<0.01 & 

p<0.005) decrease in the serum glucose levels on 0, 7th, 14th and 21st day (400±10.76, 

374.16±7.42 and 190±1.75) when compared to diabetic control group (II) respectively. The other 

group receiving MECE (500mg/kg, p.o, once also showed a significant decrease (p<0.01) in 

serum glucose levels on 0, 7th, 14th and 21st day (339.83±14.63, 330.5±5.92 and 166.16±3.06) 

when compared to diabetic control group. In both the groups (IV and V), thus the drug treatment 

restored the serum glucose levels almost nearer to standard drug values on day 21.  

A dose related decrease in serum glucose levels was observed in the groups IV and V. This result 

suggests the anti-diabetic activity of Casearia elliptica. The effect of MECE on serum glucose 

levels is given in Table 2. 

Table 2: Effect of MECE on Blood Glucose levels in Alloxan induced diabetic rats 
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S. No      Treatment               Blood Glucose levels (mg/dl) 

 0 day    7th day   14th day 21st day 

1 Normal control 69.16 

6.77 

76.33 

3.75** 

83.83 

1.79** 

95.5 

1.76** 

2 Diabetic 

control 

74.16 

2.72 

454.83 

6.49 

498.83 

4.97 

548.83 

2.109 

3 Alloxan + 

Glibenclamide 

(10mg/kg) 

74.5 

5.06 

311 

17.69** 

255.5 

5.88** 

120.66 

1.80** 

4 Alloxan + 

methanolic 

extract (250 

mg/kg) 

66.33 

2.57 

400 

10.76* 

 

374.16 

7.42** 

190 

1.75** 

5 Alloxan+ 

methanolic 

extract (500 

mg/kg) 

74 

3.46 

339.83 

14.63** 

330.5 

5.92** 

166.16 

3.06** 

Values are expressed as Mean  SEM; n=6 

*P < 0.05 and ** P < 0.01 Vs Diabetic control 

Statistical analysis is done by ANOVA followed by Dunnett’s t-test 
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antioxidant parameters 

In the present study, various antioxidant parameters were assessed in the pancreas of alloxan 

induced diabetic rats at the end of the study on 15th day. 

Estimation of Malondialdehyde by Lipid peroxidation:  

Rats treated with only alloxan (G-II) had MDA levels of (1.86±0.20 µmoles/gm tissue) when 

measured on day 21. This was significantly higher (p<0.01) when compared to MDA levels in 

normal group (I) (0.250.06µmoles/gm tissue).  

Diabetic rats treated with standard drug (Glibenclamide, 10mg/kg, p.o, once daily) had MDA 

level of (0.28±0.06 µmoles/gm tissue) when measured on day 15. This was significantly lower 

(p<0.01) when compared to the diabetic control group (II).  

The groups treated with different doses of MECE (250mg/kg & 500mg/kg p.o, once daily) also 

exhibited a significant decrease (p<0.01) in the MDA levels when compared to the diabetic 

control (G-II) respectively. The levels of group (V) were almost similar to those observed with 

the standard group (III). The results are given in Table 5.  

Estimation of Catalase 

A significant decrease in the levels of catalase was observed in the diabetic Control group 

(2.13±0.26 µmoles/gm tissue) when compared to the normal group (I) (3.27±0.27 µmoles/gm 

tissue).  The group (III) receiving standard drug had significant (p<0.01) increase in the catalase 

levels (3.26±0.24 µmoles/gm tissue) when compared to the diabetic control group (II).  

The groups treated with different doses (250mg/kg & 500mg/kg p.o, once daily) of MECE also 

exhibited a significant increase (p<0.01) in the catalase levels (3.10±0.24 and 3.20±0.29 

µmoles/gm tissue) when compared to the diabetic control group (II) respectively. The results are 

given in Table 5.  

Table 5: Effect of MECE on MDA levels in Alloxan induced diabetic rats on 21st day 

Groups Treatment Lipid Peroxidase 

levels 

Catalase 

levels 

1 Normal control 0.250.06** 3.270.26* 

2 Diabetic control 1.860.20 2.130.25 
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3 Alloxan + Glibenclamide 

(10mg/kg) 

0.280.06** 3.260.23* 

4 Alloxan + methanolic 

extract (250 mg/kg) 

1.160.05** 3.100.24* 

5 Alloxan+ methanolic 

extract (500 mg/kg) 

0.890.13** 3.240.28** 

 

 

Discussion 

Diabetes mellitus is a group of metabolic disorders with the common manifestations, 

hyperglycemia. The prevalence of diabetes throughout the world has increased dramatically 

during the last few decades affecting nearly 10% of the world population178. Diabetes mellitus 

relates to the development of micro and macro vascular complications, which contribute greatly 

to the morbidity and mortality associated with the disease. There is a high level of treatment 

failures, unpleasant side effects and enormous cost associated with oral anti-diabetic drugs 

generating an urgent need and desire for alternate treatments [23].  

Recent studies have clearly demonstrated the importance of medicinal plants in treatment of 

diabetes. Indian traditional medicine is one of the richest medicinal systems among those 

available in the world. Long before the use of insulin, since the time of Charka and Sushruta 

(400 BC), indigenous remedies have been used for the treatment of diabetes mellitus. 

Development of phytomedicine is relatively inexpensive and less time consuming. It is more 

suitable to our economic conditions compare to allopathic type of drug development [24]. 

In the present study, administration of alloxan has a destructive effect on the beta cells of the 

pancreas. Alloxan causes a massive reduction in insulin release by the destruction of β cells of 

the islets of langerhans, there by inducing hyperglycaemia. Alloxan has been shown to induce 

free radical production and cause tissue injury [25]. 

In the present study, the plant drug used is Casearia elliptica. The phytochemical screening on 

MECE reveals that extract contained various pharmacologically active compounds such as 

carbohydrates, proteins, steroids, alkaloids, flavonoids and tannins.  

In our study the difference observed between the initial and final fasting plasma glucose levels of 

different groups under investigation revealed a significant elevation in blood glucose in diabetic 

control groups as compared with normal animals at the end of the 21st day experimental period. 
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Our investigations indicate the efficiency methanol extract in maintenance of blood glucose level 

in both alloxan and alloxan induced diabetic rats. 

Administration of methanolic extract of Casearia elliptica to diabetic rats showed a significant 

decrease in levels of blood glucose in both alloxan and alloxan induced diabetic rats. The 

methanolic extract of whole of Casearia elliptica exhibited dose dependent anti-diabetic 

property. The anti-diabetic effect of it at the dose of 500 mg/kg is equally effective with 

glibenclamide 10 mg/kg and alloxan 250mg/kg.  

The possible mechanisms of anti-diabetic activity of the methanolic extract of whole plant 

Casearia elliptica is that it may contain some bio molecule(s) that may sensitize the insulin 

receptor to insulin or stimulate remnant the β-cell of Islets of Langerhans in pancreas in alloxan 

and these natural compounds could act separately or synergistically to cause the hypoglycemic 

effect. The Flavonoids and Saponins of the extract may be classified as direct hypoglycemic 

agents, by checking hyperglycemia due to alloxan and alloxan induced diabetes. 

The present investigation reveals that methanolic extract of Casearia elliptica has shown 

significant hypoglycemic action in alloxan and alloxan induced diabetic rats and effect was 

found to be almost equally effective with glibenclamide and metformin. 

Oxidative stress occurs at an early stage in diabetes, leading to the appearance of complications. 

Hyperglycemia aggravates endothelial ROS generation by a variety of mechanisms such as 

activation of protein kinase-C isoform, increased formation of advanced glycation end products 

and increased glucose flux through aldose reductase pathways. These are some of the known 

biochemical mechanisms of hyperglycemia-induced tissue/organ damage. 

In present investigation, oxidative stress induced by alloxan has been shown to damage 

pancreatic β‐cells and produce hyperglycemia in rats. Reactive species can be eliminated by a 

number of enzymatic and non-enzymatic antioxidants and thus protecting tissue/organ damage 

from oxidative stress. In the present study, we estimated both enzymatic and non-enzymatic 

antioxidants in pancreas in vivo. 

Catalase is an enzymatic antioxidant. Catalase is a haemprotein, localized in the peroxisomes or 

the microperoxisomes, which catalyses the decomposition of hydrogen peroxide to water and 

oxygen and thus protects the cell from oxidative damage produced by highly reactive hydroxyl 

radicals. In our study, the reduced activity of catalase in pancreas is observed during diabetes 

may result in deleterious effects due to accumulation of superoxide anion radicals and hydrogen 

KRONIKA JOURNAL(ISSN NO-0023:4923)  VOLUME 25 ISSUE 11 2025

PAGE NO: 222



peroxide. The activity of catalase was increased in alloxan induced diabetic rats treated with 

metformin and MECE indicating that they both have antioxidant property. 

Malondialdehyde (MDA) is an end product of lipid peroxidation, a non-enzymatic anti-oxidant, 

present in less concentration scavenges hydroxyl free radicals. In our study, increase in MDA is 

observed in diabetic rats than in group treated with metformin and MECE. A dose dependant 

response was observed. High dose of MECE possessed almost similar antioxidant property like 

standard drug. 

From these results, it is proved that MECE has an anti-diabetic and anti-oxidant activity. Further 

pharmacological and biochemical investigations will clearly elucidate the mechanism of action 

and will be helpful in projecting this plant as therapeutic target in diabetes research. 

Conclusion  

further investigations of Methanolic extract showed a noticeable drop of blood glucose level 

related to respective doses of MECE. Therefore, based on the results obtained from the 

antihyperglycemic study it is possible to say that MECE can be used as a substitute supplement 

for the management of DM. 
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