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Objective: The present study was aimed to rationalize the scientific basis 

in traditional use of Eranthemumcapense as antidiabetic agent. Methods: The in 
vitro alpha-amylase activity of the Eranthemumcapenseaerial part of methanolic 

and ethylacetate plant extracts by starch-iodine method. Medicinal plants represent 

potential sources for the discovery of new anti-diabetic agents. 
Eranthemumcapenseaerial part methanolic extracts were evaluatedin vivo for their 

anti-diabetic activities using the Bovine Serum Albumin (BSA) protein 

denaturation assay. Results: In in-vitro anti diabetic evaluated by Alpha-amylase 

activity was carried out by starch-iodine method. Our study plant potentially gives 
the anti diabetic property as concentration dependent. In in-vivo method methanolic 

extract give excellent activity and finally it is compare with standard treated group. 

Conclusion: This study demonstrated that these plants have a significant 

therapeutic value in type-2-diabetes mellitus and related complications thus 

supporting their traditional uses in Indian traditional system of medicine. 

 

INTRODUCTION 

Natural products have contributed 
significantly towards the development of 

modern medicine [1,2]. Recently traditional 

medicine worldwide is being re-evaluated by 

extensive research on different plant species 
and their active therapeutic principles [3,4]. 

The rich wealth of plant kingdom can 

represent a novel source of newer 

compounds with significant anti-
inflammatory activities [5]. The major merits 

of herbal medicine seem to be their 

perceived efficacy, low incidence of serious 

adverse effects and low cost [6]. 
Eranthemumcapense(L.) Willd. Family: 

Acanthaceae . Traditionally, the plant has 

been used for some medicinal purposes in 

the Indian subcontinent [7].  

 

 

Eranthemumcapense Linn belonging to the 

family acanthaceae is a subshrub and is 
endemic to peninsular India widely 

distributed in Goa, Chickmaglur, Tamil 

Nadu, Mangalore, Mysore, Uduppi. It is an 

endemic species usually found in selected 
sacred groves of kasaragod district in kerala. 

Various parts are widely used in folk 

medicine as anti-inflammatory, 
anthelmintics, antidiabetic, anti-dysenteric 

and wound healing. Aerial part plant has 

been used in folk medicine to treat stomach 

ulcers. The plant is thought to be efficacious 
in the treatment of gastric problems. 

Traditionally, its leaf juice is applied to the 

affected area of body in treatment of wounds 

and bruises. The plant is regarded as a rich 
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source of bioactive compounds especially 
flavonoids, tannins, phenolic, terpenoids and 

steroids were prominently revealed during 

the preliminary phytochemical screening. 

Phenolics, tannins and steroids were present 
in the extract whereas glycosides were 

absent in the extracts. [8,9]. A survey of 

literature indicated no systemic approach has 

been made to evaluate the anti-diabetic 
activity of Eranthemumcapenseby in vitro 

and in vivo method.  

MATERIAL AND METHOD 

Plant Material: The aerial parts of 

Eranthemumcapense Linn. were collected 

from Thirunelveli district, Tamilnadu, India 
during the month of March 2016. The plant 

was identified and authenticated by Mr. 

Chelladurai, Research Officer- Botany, 
Central Council for Research in Ayurveda 

and Siddha, Government of India (Ref No:- 

DCP/CH/AN02). 

Extraction: The aerial parts of 

EranthemumcapenseLinn were collected, 

shade dried, powdered mechanically and 

sieved through No. 40 mesh sieve[10]. About 
100g of the powdered aerial part is first 

extracted with petroleum ether (PEE, 60º-

80ºC) and then consecutively with ethyl 

acetate (EA) and methanol (MeOH). The 
study continued to the plant ethyl acetate and 

methanol extract based on the already 

reported phytochemical study literature.  

In vitro anti-diabetic assay 

Procedure: Alpha-amylase activity was 

carried out by starch-iodine method. 20 µl of 
α-amylase solution (1mg/mL) was mixed 

with 390 µL of phosphate buffer (0.02M 

phosphate buffer pH 7.0 containing 0.006 M 
NaCl, pH 7.0) containing different 

concentration of extracts. After incubation at 

37°C for 10 min, 100 µl of starch solution 

(1%) was added, and the mixture was re-
incubated for 1h. Next, 0.1 mL of 1% iodine 

solution was added, and after adding 5 mL 

distilled water, the absorbance was taken at 

565 nm. Sample, substrate and α-amylase 
blank determinations were carried out under 

the same reaction conditions. Inhibition of 

enzyme activity was calculated as (%) = (A-
C) X100/ (B-C), where, A= absorbance of 

the sample, B= absorbance of blank (without 

α-amylase), and C=absorbance of control 

(without starch)[11]. 

In vivo anti-diabetic activity 

Acute Toxicity Studies: The acute toxicity 

for MEE was determined on male Wistar 

rats, maintained under standard conditions. 

The animals were fasted overnight prior to 
the experiment. Fixed dose method of 

OECD guidelineNo.423 given by CPCSEA 

was adopted for toxicity studies, selection 

and acclimitization of animals.Albino rats of 
Wistar strains weighing between 180-220gm 

were produced from animal 

experimentallaboratory, and used throughout 
the study. They were housed in micro nylon 

boxes in a controlenvironment at a 

temperature 25±2 0 C and 12 hrs dark/light 

cycle with standard laboratory diet and 
water.The study was conducted after 

obtaining institutional animal ethical 

committee clearance. As per thestandard 

practice, the rat was separated based on their 
gender and quarantined for 15 days before 

the commencement of the experiment. They 

were fed on healthy diet and maintained in 

hygiene environment in our animal house. 
Induction of diabetes: Diabetes is induced 

by injection of nicotinamide (230 mg/kg) 15 

min before streptozotocin (65 mg/kg i.p) 
administration [12-14]. The streptozotocin 

(STZ) is freshly prepared by dissolving in 

0.1 M citrate buffer, pH 4.5, and 

nicotinamide is prepared in normal 
saline.The blood glucose level is observed at 

48 h interval and diabetes is confirmed when 

fasting blood glucose level  reaches above 

250 mg/dl. As STZ is capable of inducing 
fatal hypoglycemia as a result of massive 

pancreatic insulin release, STZ-treated rats 

should be provided with 10% glucose 

solution after 3 h for the next 24 h to prevent 

fatal hypoglycaemia [15-17]. 

Experimental design: Healthy adult male 

Wistar rats weighing between 160 – 200 gm 
were used for the antidiabetic studies. The 

experiments were carried out after the due 

approval from Institutional Animal Ethics 

https://www.sciencedirect.com/topics/medicine-and-dentistry/diabetes-mellitus
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Committee (IAEC), The Dale View College 
of Pharmacy and Research centre, 

Trivandrum. IAEC were followed for the 

maintenance of animals and the research 

work was approved by IAEC No. 
1118/PO/Re/S/07/CPCSEA. Prior to the 

experimental study, animals are fasted by 

depriving them of food for 16 h but allowing 

for free access to water. Different doses of 
the extract are selected on the basis of acute 

toxicity study. Experimental design animals 

with blood glucose level above 250 mg/dl 

are selected and divided into five groups 
comprising six animals in each group. A 

total of 30 rats (6 normal; 24 STZ-diabetic 

rats) were assigned to the study. The rats 
were randomly divided into five groups of 

six animals each GROUP-I (Normal control) 

Administered with normal saline. GROUP-II 

(Negative control or Diabetic control). 
GROUP-III (Standard drug treated) Treated 

with metformin hydrochloride at 10 mg/kg 

body weight per orally for 15 days. GROUP-

IV treated with test extract at 200 mg/kg 
body weight per orally for 15 days.GROUP-

VTreated with test extract at 400 mg/kg 

body weight per orally for 15 days. Blood 

samples are collected from the tail vein of 
the overnight (12- 15h) fasted rats and blood 

glucose level is determined on 0th, 5th, 10th 

and 15th day along with body weight. On the 
15th day, all the animals should be sacrificed 

and evaluated for the biochemical 

parameters, histopathology of the pancreas 

tissue [18-20]. 

RESULTS AND DISCUSSION 

Acute Toxicity Study: The LD 50 of the 
extracts when administered orally to mice 

was found to be 2000 mg/kg according to 

OECD guidelines 423. During the acute 

toxicity study, the methanolic extract was 
administered orally and animals were 

observed for mortality, changes in the 

autonomic nervous system, central nervous 

system and behavioral responses. There was 
no mortality observed even at 2000mg/kg 

for the extract. All the animals were found to 

be normal and there were no gross 
behavioral changes till the end of the 

observation period. This observation 

revealed that the methanolic extract of the 

aerial parts was found to be very safe up to 
2000mg/kg of body weight known as 

maximum tolerated dose (MTD) by acute 

toxicity model study as per OECD 

guidelines 423. Hence from this 1/10th and 
1/5th of MTD was selected and the effective 

doses were fixed as 200 and 400 mg/kg for 

the further pharmacological studies.  Type 2 

diabetes is caused by the body's inability to 
respond to insulin or no availability of 

insulin to utilize the available glucose in 

blood plasma. Unlike people with Type1 

Diabetes, most people with Type 2 Diabetes 
can still produce insulin, but not enough to 

meet their body’s need these features are the 

focus of intensive investigation.  In this 
context, anti-diabetic oral administration of 

methanolic extracts presents an interesting 

therapeutic property.  Diabetes mellitus is 

associated with generation of ROS leading 
to oxidative damage particularly in liver and 

kidney.  The elevated blood glucose levels in 

diabetes mellitus are thought to induce cell 

death through free radical formation that 
occurs as a common sequel of diabetes 

induced not-enzymatic modification of sugar 

moieties on proteins as well as lipids.  In 

present study, results of body weight, levels 
of cholesterol, free fatty acids, triglycerides 

and phospholipids in liver, levels of 

cholesterol, free fatty acids, triglycerides and 
phospholipids in kidney showed the 

significant activity in alcoholic extract. 

Table: 3 shows significant reduction in body 

weight compared with STZ induced on 
diabetic Wistar rats. After methanolic 

extracts treatment, the weight has 

significantly increased. The different doses 

of extractsto decrease the increased fasting 
blood glucose concentration to normal 

glycemic concentration are an essential 

trigger for the liver and kidney to revert its 

normal homeostasis during experimental 
diabetes.  Table: 4 and 5 shows significant 

changes in levels of cholesterol, free fatty 

acids, triglycerides and phospholipids in 
liver and kidney of normal and experimental 

animalsshows a significant activity in 

methanolic extract. In Group 1(Control) 

normal pancreatic tissue formed, showing 
basal nuclei and amphophilic cytoplasm and 

central small nucleus.  
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Table 1: In vitro anti diabetic assay 

Sample Concentration (μg) OD at 565nm % of inhibition 

Control B - 0.670  

Control C - 0.005  

Ethyl acetate 

extract 
 

200 0.559 83.3 

400 0.567 84.5 

600 0.545 81.2 

800 0.524 78.0 

MeOH extract 
 

200 0.579 86.3 

400 0.589 87.8 

600 0.611 91.1 

800 0.632 94.2 

 

Table 2: Changes in blood glucose and plasma insulin levels of normal and experimental 

animals 

Groups Fasting Blood 

Glucose (mg/dL) 

Plasma insulin           

(U mL) 

Normal 83.26  2.21a 12.22   0.82 a 

Diabetic control 259.00  26.56b 3.33  0.63 c 

Diabetic + Metformin (10 g/kg) 110.55  8.68e 6.89  0.73de 

Diabetic + MeOH ext (200 mg/kg) 160.34  13.08d 5.43  0.38d 

Diabetic + MeOH ext (400 mg/kg) 112.98  5.53e 7.32  0.44e 

Values are given as mean  S.D for 6 rats in each group. 

Table 3: Changes in body weight of normal and experimental animals 

Groups 
Body weight (gm) 

0th 5th 10th 15th 

Control 179.05 ± 2.18 183.06 ± 3.18 186.06 ± 2.67 188.23 ± 3.53 

Diabetic control 183.18 ± 4.02 179.14 ± 3.29 171.34 ± 2.45 165.19 ± 1.09 

Standard 171.04 ± 2.43 176.23 ± 1.95 180.46 ± 2.63 184.23 ± 2.34 

MeOH ext. 200mg 174.48 ± 2.65 176.08 ± 1.98 176.89 ± 2.12 177.08 ± 2.46 

MeOH ext. 400mg 182.63 ± 1.35 184.02 ± 2.36 188.13 ± 1.35 190.23 ± 2.25 

Values are given as mean  S.D for 6 rats in each group. 
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Table 4: Changes in levels of cholesterol, free fatty acids, triglycerides and phospholipids in 

liver of normal and experimental animals 

Groups Cholesterol                    

(mg/100g wet  

tissue) 

Free fatty acids               

(mg/100g  wet 

tissue) 

Triglycerides               

(mg/100g wet  

tissue) 

Phospholipids                 

(mg/100g wet  

tissue) 

Normal 328.9021.02a 602.33  24.68a 352.24  23.20a 1602.22 21.10a 

Diabetic control 522.3816.26b 930.66  46.56b 630.56 18.80b 1867.35 20.08b 

Diabetic + 

Metformin(10 g/kg) 
451.3911.22c 813.10  48.98c 541.48  38.12d 1713.33 19.24c 

Diabetic + MeOH ext 
(200mg/kg) 

495.65  7.30a 718.05  20.14a 580.81  19.58a 1793.26 26.01a 

Diabetic +MeOH ext 

(400mg/kg) 
459.6819.10c 822.25 17.48c 523.34  15.46c 1722.80 18.33c 

Values are given as mean  S.D for 6 rats in each group. 

Table 5: Changes in levels of cholesterol, free fatty acids, triglycerides and phospholipids in 

kidney of normal and experimental animals 

Groups Cholesterol                    

(mg/100g  wet 
tissue) 

Free fatty acids               

(mg/100g wet  
tissue) 

Triglycerides                   

(mg/100g  wet 
tissue) 

Phospholipids                 

(mg/100g wet  
tissue) 

Normal 369.76  17.46a 443.78  13.52a 291.24  16.05a 1450.98  28.63a 

Diabetic control 550.08  25.30b 750.20  24.00b 512.36  32.34b 2062.64  35.38b 

Diabetic + 

Metformin(10g/kg) 
451.43  12.78c 604.43  38.22d 443.68  40.26d 1823.08  36.08d 

Diabetic +MeOH 

ext(200mg/kg) 
495.66  7.76a 642.22  13.10a 486.82 16.26a 1897.25  46.33a 

Diabetic +MeOH 

ext(400mg/kg) 
438.42  14.26c 588.22  35.05c 420.44  10.14c 1811.06  25.22c 

Values are given as mean  S.D for 6 rats in each group. 

Histopathology of Pancreas of Group 1-Control 

                    

Control 10x        Control 40x   

Histopathology of Pancreas of Group II- Negative 
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Negative 10x        Negative 40 xs  

Histopathology of Pancreas of Group III -Standard 

                             

Standard 10x                                 Standard 40 xs  

Histopathology of Pancreas of Group IV -Extract 

 

                                         40x - Extract MEE (200mg/kg)   10x    

 Histopathology of Pancreas of Group V -Extract 

                         

MEE (400mg/kg) 10x and 40x  
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Islets have regular shape with a large 
number of β-cells, which have a normal 

round shape. In Group II pancreatic tissues 

of diabetic animals showed decreased islets 

size and decreased β-cells number than 
Group I. In Group III (Standard treated 

group) pancreatic tissues showed marked 

improvement with restored size of Islets of 

Langerhans. In Group IV (Low dose treated 
group) pancreatic tissues showed moderate 

improvement in pancreatic Islets size. In 

Group V (High dose treated group) 

pancreatic tissues showed marked 
improvement with restored size of Islets of 

Langerhans, also showing regular Islets 

cells. 

CONCLUSION 

The blood glucose profile in STZ 
induced rats as compared to the standard 

metformin, a hypoglycaemic drug in order to 

validate their effect. Uses of medicinal 

plants for the treatment of various ailments 
have their own merits and demerits. Diabetes 

being a metabolic disorder bears a lot of 

complications if it is not properly managed. 

This study sketches out the antidiabetic 
potential of Eranthemumcapense from 

Tirunelveli region of India. From these 

results, we conclude that the methanolic 

extract has reduced the risk of 
hyperglycemia and antioxidant stress to the 

pancreas. This drug is safety,efficacious and 

affordable in treating diabetes due to the 

western cause and associated error.   
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