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ANTIDIABETIC AND ANTIOXIDANT ACTIVITY OF STROBILANTHES ASPERRIMUS IN 
RATS

INTRODUCTION

Diabetes mellitus is a metabolic disorder initially 

characterized by a loss of glucose homeostasis with 

disturbances of carbohydrate, fat and protein 

metabolism resulting from defects in insulin secretion, 

insulin action, or both1. Without enough insulin, the 

cells of the body cannot absorb sufficient glucose from 

the blood; hence blood glucose levels increase, which 

is termed as hyperglycemia. If the glucose level in the 

blood remains high over a long period of time, this can 

result in long-term damage to organs, such as the 

kidneys, liver, eyes, nerves, heart and blood vessels. 

Complications in some of these organs can lead to 

death2. Primarily ROS plays an important role in the 

host defence mechanism against microorganisms, but 

the increased production of ROS is associated with the 

onset of a variety of diseases including cancers, 

inflammation, neurodegeneration, Parkinson’s 

disease, atherosclerosis and premature ageing. A 

number of different free radicals and non radicals are 

produced during normal aerobic metabolism. A 

collective term, “reactive oxygen species”(ROS), is 

used for oxygen derived species including oxygen 

bearing free radicals, as well as certain non radicals. 

Some non oxygenated radicals are also generated in 

biological systems, such as carbon-centered free 

radicals (e.g. alkyl radical, R-H2C. free radicals) and 

sulphur centered radicals (e.g. thioyl radical, R-S.) 

which are produced by the attack of free radicals on 

hydrocarbons and the oxidation of glutathione, 

respectively3,4. The NAPRALERT database lists over 

1200 species of plants representing 725 genera in 183 

families extending from the marine algae and fungi 

with antidiabeticactivity5. 
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         Literature survey reveals that Strobilanthes 

asperrimus (Family: Acanthaceae) native of 

India, Japan, Malasia and  rest  of  Asia. It is a high-

climbing liana or large shrub, with white blueish 

flower. Main chemical constituents are flavonoids, 

alkaloids and tannins. Its also have cardiac glycoside 

and phenols6,7. Traditional knowledge reveals that the 

leaves is used as Hypoglycemic. It is also used in 

goiter, antitumor's , tuberculosis , bactericidal and 

also in fungicidal. But still there is no scientific 

exploration of this plant as an antidiabetic agent. So a 

suitable plan has been designed for the evaluation of 

anti-diabetic activity. 

MATERIAL AND METHODS

Authentication, Collection and Drying of Plant 

Material:

     Fresh leaves of Strobilanthes asperrimus Nees were 

collected from Thakur Chhedilal Barrister Agriculture 

College and Research Centre, Bilaspur, Chhattisgarh in 

month of September 2011, and air dried at room 

temperature after wash with tape water. The Plant 

material was authenticated by Dr. H.B. Singh, Head, 

Raw Material Herbarium & Museum, National 

Institute of Science Communication and Information 

Resources (NISCAIR), New Delhi. The specimen 

voucher no.  (NISCAIR/RHMD/Consult/-2011 

12/1830/130) was deposited in the dept. The crude 

drug was powdered in hand grinder after drying.

Drug and chemicals:

             Analytical grade Chemical was used in this 

study. Metformine drug was obtained from Aarti 

drugs limited Mumbai as a gift sample. Silymarin 

(Micro labs, Bangalore) was purchased from local 

market. Chemical like ethanol (CDH, Mumbai), 

anesthetic ether (CDH, Mumbai), alloxan monohydrate 

and CCl4 (Ranbaxy, Delhi) and other phytochemical 

reagents were provided by Institute.  Glucose kit 

(GOD/POD)(Span Diagnostics Ltd, Surat) was  

purchased from local market.

Preparation of extract:

The powdered drug was taken in a soxhlet extractor 

and subjected for extraction. The extraction was 

carried out for 16 hrs with ethanol.  

Phytochemical Screening:

         The Ethanolic extract of Strobilanthes asperrimus

was subjected to Phytochemical screening for the 

content of alkaloids, glycoside, flavonoids, phenolic 

and tannins compounds8-10.

Animals:

         Wistar albino rats (150-200g) purchased from 

IICB Kolkata was maintained in the department 

animal house of for experimental purpose. Then all 

the animals were acclimatized for seven days under 

standard husbandry conditions, i.e.; room 

temperature of 25±10 C; relative humidity 45-55% 

and a 12:12h light/ dark cycle. The animals had free 

access to standard (Pranav Agro Industries Ltd, 

Vadodara, India), with water supplied ad libitum

under strict hygienic conditions. Each experimental 

group had separate set of animals and care was taken 

to ensure that animals used for one response were not 

employed elsewhere. Animals were habituated to 

laboratory conditions for 48 hours prior to 

experimental protocol to minimize if any of non-

specific stress. The approval of the Institutional 

Animal Ethical Committee (IAEC) of SLT Institute of 

Pharmaceutical Sciences, Bilaspur (Chhattisgarh) was 

taken prior to the experiments. All the protocols and 

the experiments were conducted in strict compliance 

according to Institutional Animal ethical Committee 

guidelines(ReferenceNo.IAEC/Pharmacy/2012/51) 

provided by Committee for the Purpose of Control and 

Supervision of Experiments on Animals (CPCSEA) 

(Approval No. 994/a/GO/06/CPCSEA). 

Determinations of Acute Oral Toxicity (LD50):

           The acute oral toxicity (AOT) of alcoholic extract 

of fruits of Strobilanthes asperrimus were determined 

by using female albino mice (Wistar strains) weighing 

between 35-50 gm those maintained under standard 

husbandry conditions. 
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    The animals were fasted 3 hrs prior to the 

experiment, up and down procedure (OECD guideline 

no. 425).5 Animals were administered with single 

dose of extracts dissolved in 2% w/v acacia and 

observed for its mortality during 48 hours study 

period (short term) toxicity. Based on short-term 

profile of drug, the dose of the next animals was 

determined as per as OECD guideline 425. All the 

animals were also observed for long term toxicity (14 

Days). The LD50 of the test extract was calculated 

using AOT 425 software provided by Environmental 

protection agency, USA11.

EVALATION OF ANTIDIABETIC ACTIVITY:

Alloxan induced diabetic animals:

               Wistar rats, weighing (150-200 gm) were 

divided into 5 groups consisting of 6 animals in each 

group. Group I treated as normal control which 

received normal saline p.o.. Group II treated as 

diabetic control which received alloxan (120mg/kg 

i.p). Group III treated as standard which received 

metformin (80 mg/kg i.p) once a day for one week. 

Group IV treated as test 1 which received ethanolic 

extracts of Strobilanthes asperrimus leaves (EESA) at 

dose 100 mg/kg body weight p.o..Group V treated as 

test 2 which received ethanolic extracts of 

Strobilanthes asperrimus leaves (EESA) at dose 200 

mg/kg body weight p.o12.

         The treatment of animal began on the 3rd day 

after alloxan injection and this was considered as 1st

day of treatment. Treatment was done for 3 weeks 

and Blood samples were collected from the tail vein of 

each rat at 0, 1, 7, 14 and 21 days after drug 

administration. Blood glucose levels were determined 

by using portable glucometer (Johnson and jhonsan). 

Finally at 21st day’s blood sample were collected from 

cardiac puncture of each rat which was earlier 

anaesthetized by diethyl ether and measured blood 

glucose levels through GOD/POD method by using UV 

spectrophotometer. And antioxidants parameters 

MDA and CAT also measured. Body weights of the 

animals were also measured twice a week up to three 

weeks.

Oral Glucose Tolerance Test:

             Oral glucose tolerance test was performed in 

rats after induction of diabetes. Each group of rats was 

subjected to oral administration of glucose at a dose of 

2g/kg body weight of rat, 5th days after induction of 

diabetes. Animals were kept on 12 hour fasting before 

administration of glucose. Finally blood sample of 

each rat were collected from tip of tail before 1 hour 

and after 0.5, 1.0, and 1.5 and 2.0 hour after glucose 

administration and subjected to blood glucose level 

measurement.

Estimation of plasma Glucose:

Blood glucose was estimated by glucose 

oxidase/peroxidase (GOD/ POD) method. The red 

colour so developed was measured 

spectrophotometrically at 505 nm.  The intensity of 

red colour is proportional to the concentration of the 

glucose present in the specimen13.
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Fig.1: Effect of Ethanolic extracts of S. asperrimus on Blood glucose level in alloxan induced diabetic rats (in hour)

RESULTS AND DISCUSSION

Phytochemical screening reveals that there is 

presence of adequate amount of alkaloids, glycoside, 

flavonoids, phenolic and tannins compounds in S. 

asperrimus ethanolic extract. After the treatment of 

crude drug and standard the blood glucose level was 

measured in every 1.30 hour. The result was shown in 

figure-1. The extracts of S. asperrimus have shown 

significantly decerease (P< 0.001) in glucose level for 

long period of time. Group V EESA (at dose of 200 

mg/kg body weight) show low blood glucose level 

190.16 ± 5.77 mg/dl as compared to Group IV EESA 

(at dose of 100 mg/kg body weight) shows 208.16 ± 

5.13 mg/dl, Group II (control) shows 376.5 ± 14.03 

mg/dl and Group III (Standard Drug Metformin at the 

dose 120 mg/kg body weight) shows 183.33 ± 14.06 

mg/dl respectively. The results are shown in Fig. 2.

Fig. 2: Effect of Ethanolic extracts of S. asperrimus on Blood glucose level in alloxan induced diabetic rats (in days)

            The Blood glucose level was reduced 

considerably within 1st day and maximum within 21 

days of the drug administration. The EESA (at dose of 

200 mg/kg body weight) show maximum effect 49.53 

% (P<0.001) as compared to EESA (at dose of 100 

mg/kg body weight) 44.71 % (P<0.01). In oral glucose 

tolerance test in hyperglycemic rats both extracts 

dose have shown considerable reduction in blood 

glucose levels. The EESA (at dose of 200 mg/kg body 

weight)) have shown significant decrease (P<0.001) in 

glucose level. Group V EESA (at dose of 200 mg/kg 

body weight) show low blood glucose level 196.66 ± 

26.03 as compared to Group IV EESA (at dose of 100 

mg/kg body weight) shows 230.16 ± 12.99, Group II 
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(control) shows 455 ± 31.69 and Group III (Standard 

Drug Metformin at the dose 120 mg/kg body weight) 

shows 210.39 ± 31.09 respectively. The results are 

shown in fig. 3.

Fig.3: Effect of Ethanolic extracts of S. asperrimus on Blood glucose level in alloxan induced diabetic rats (in OGTT)
The reduction in glucose level is significant (P<0.001) 

in the treated animals at 0, 0.5h,1h and 2h after drug 

administration. The maximum percentage reduction 

in blood glucose level was found to be in ethanolic 

extract (200mg/kg body weight) shows 56.77% , 

while ethanolic extract (100mg/kg body weight) 

shown 49.41% blood glucose level. Treatment of the 

diabetic rats with Metformin (120 mg/kg body 

weight) shown 53.84 % fall of blood glucose after 2 h 

treatment. In alloxan- induced diabetic rats both 

extracts dose show loss of body weight. The results 

are shown in fig.4. In ethanolic extracts shown 

significantly increase the body weight as compared to 

control group.  The maximum percentage increase in 

body weight was found to be in ethanolic extract 

(200mg/kg body weight) shows 25.87 %, while 

ethanolic extract(100mg/kg body weight) shown 

24.89 % 14,15.

Fig. 4: Effect of Ethanolic extracts of S. asperrimus on Body weight in alloxan induced diabetic rats (in g)

CONCLUSION

In the present study, phytochemical 

investigation of ethanolic extracts of S. asperrimus

showed the presence of alkaloids, glycoside, 

flavonoids, phenolic and tannins compounds. The 

maximum possibility is that the presence of 

flavonoids, tannins and alkaloids may responsible for 

hypoglycemic activity of ethanolic  extracts of S. 

asperrimus.
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INTRODUCTION


Diabetes mellitus is a metabolic disorder initially characterized by a loss of glucose homeostasis with disturbances of carbohydrate, fat and protein metabolism resulting from defects in insulin secretion, insulin action, or both1. Without enough insulin, the cells of the body cannot absorb sufficient glucose from the blood; hence blood glucose levels increase, which is termed as hyperglycemia. If the glucose level in the blood remains high over a long period of time, this can result in long-term damage to organs, such as the kidneys, liver, eyes, nerves, heart and blood vessels. Complications in some of these organs can lead to death2. Primarily ROS plays an important role in the host defence mechanism against microorganisms, but the increased production of ROS is associated with the onset of a variety of diseases including cancers, inflammation, neurodegeneration, Parkinson’s disease, atherosclerosis and premature ageing. A number of different free radicals and non radicals are produced during normal aerobic metabolism. A collective term, “reactive oxygen species”(ROS), is used for oxygen derived species including oxygen bearing free radicals, as well as certain non radicals. Some non oxygenated radicals are also generated in biological systems, such as carbon-centered free radicals (e.g. alkyl radical, R-H2C. free radicals) and sulphur centered radicals (e.g. thioyl radical, R-S.) which are produced by the attack of free radicals on hydrocarbons and the oxidation of glutathione, respectively3,4. The NAPRALERT database lists over 1200 species of plants representing 725 genera in 183 families extending from the marine algae and fungi with antidiabeticactivity5. 

         Literature survey reveals that Strobilanthes asperrimus (Family: Acanthaceae) native of India, Japan, Malasia and  rest  of  Asia. It is a high-climbing liana or large shrub, with white blueish flower. Main chemical constituents are flavonoids, alkaloids and tannins. Its also have cardiac glycoside and phenols6,7. Traditional knowledge reveals that the leaves is used as Hypoglycemic. It is also used in goiter, antitumor's , tuberculosis , bactericidal and also in fungicidal. But still there is no scientific exploration of this plant as an antidiabetic agent. So a suitable plan has been designed for the evaluation of anti-diabetic activity. 


MATERIAL AND METHODS

Authentication, Collection and Drying of Plant Material:

     Fresh leaves of Strobilanthes asperrimus Nees were collected from Thakur Chhedilal Barrister Agriculture College and Research Centre, Bilaspur, Chhattisgarh in month of September 2011, and air dried at room temperature after wash with tape water. The Plant material was authenticated by Dr. H.B. Singh, Head, Raw Material Herbarium & Museum, National Institute of Science Communication and Information Resources (NISCAIR), New Delhi. The specimen voucher no.  (NISCAIR/RHMD/Consult/-2011 12/1830/130) was deposited in the dept. The crude drug was powdered in hand grinder after drying.


Drug and chemicals:


             Analytical grade Chemical was used in this study. Metformine drug was obtained from Aarti drugs limited Mumbai as a gift sample. Silymarin (Micro labs, Bangalore) was purchased from local market. Chemical like ethanol (CDH, Mumbai), anesthetic ether (CDH, Mumbai), alloxan monohydrate and CCl4 (Ranbaxy, Delhi) and other phytochemical reagents were provided by Institute.  Glucose kit (GOD/POD)(Span Diagnostics Ltd, Surat) was  purchased from local market.


Preparation of extract:


The powdered drug was taken in a soxhlet extractor and subjected for extraction. The extraction was carried out for 16 hrs with ethanol.  


Phytochemical Screening:


         The Ethanolic extract of Strobilanthes asperrimus was subjected to Phytochemical screening for the content of alkaloids, glycoside, flavonoids, phenolic and tannins compounds8-10.

Animals:


         Wistar albino rats (150-200g) purchased from IICB Kolkata was maintained in the department animal house of for experimental purpose. Then all the animals were acclimatized for seven days under standard husbandry conditions, i.e.; room temperature of 25±10 C; relative humidity 45-55% and a 12:12h light/ dark cycle. The animals had free access to standard (Pranav Agro Industries Ltd, Vadodara, India), with water supplied ad libitum under strict hygienic conditions. Each experimental group had separate set of animals and care was taken to ensure that animals used for one response were not employed elsewhere. Animals were habituated to laboratory conditions for 48 hours prior to experimental protocol to minimize if any of non-specific stress. The approval of the Institutional Animal Ethical Committee (IAEC) of SLT Institute of Pharmaceutical Sciences, Bilaspur (Chhattisgarh) was taken prior to the experiments.  All the protocols and the experiments were conducted in strict compliance according to Institutional Animal ethical Committee guidelines(ReferenceNo.IAEC/Pharmacy/2012/51) provided by Committee for the Purpose of Control and Supervision of Experiments on Animals (CPCSEA) (Approval No. 994/a/GO/06/CPCSEA). 


Determinations of Acute Oral Toxicity (LD50):


           The acute oral toxicity (AOT) of alcoholic extract of fruits of Strobilanthes asperrimus were determined by using female albino mice (Wistar strains) weighing between 35-50 gm those maintained under standard husbandry conditions. 

    The animals were fasted 3 hrs prior to the experiment, up and down procedure (OECD guideline no. 425).5 Animals were administered with single dose of extracts dissolved in 2% w/v acacia and observed for its mortality during 48 hours study period (short term) toxicity. Based on short-term profile of drug, the dose of the next animals was determined as per as OECD guideline 425. All the animals were also observed for long term toxicity (14 Days). The LD50 of the test extract was calculated using AOT 425 software provided by Environmental protection agency, USA11.


EVALATION OF ANTIDIABETIC ACTIVITY:


Alloxan induced diabetic animals:


               Wistar rats, weighing (150-200 gm) were divided into 5 groups consisting of 6 animals in each group. Group I treated as normal control which received normal saline p.o.. Group II treated as diabetic control which received alloxan (120mg/kg i.p). Group III treated as standard which received metformin (80 mg/kg i.p) once a day for one week. Group IV treated as test 1 which received ethanolic extracts of Strobilanthes asperrimus leaves (EESA) at dose 100 mg/kg body weight p.o..Group V treated as test 2 which received ethanolic extracts of Strobilanthes asperrimus leaves (EESA) at dose 200 mg/kg body weight p.o12.

         The treatment of animal began on the 3rd day after alloxan injection and this was considered as 1st day of treatment. Treatment was done for 3 weeks and Blood samples were collected from the tail vein of each rat at 0, 1, 7, 14 and 21 days after drug administration. Blood glucose levels were determined by using portable glucometer (Johnson and jhonsan). Finally at 21st day’s blood sample were collected from cardiac puncture of each rat which was earlier anaesthetized by diethyl ether and measured blood glucose levels through GOD/POD method by using UV spectrophotometer. And antioxidants parameters MDA and CAT also measured. Body weights of the animals were also measured twice a week up to three weeks.


Oral Glucose Tolerance Test:


             Oral glucose tolerance test was performed in rats after induction of diabetes. Each group of rats was subjected to oral administration of glucose at a dose of 2g/kg body weight of rat, 5th days after induction of diabetes. Animals were kept on 12 hour fasting before administration of glucose. Finally blood sample of each rat were collected from tip of tail before 1 hour and after 0.5, 1.0, and 1.5 and 2.0 hour after glucose administration and subjected to blood glucose level measurement.


Estimation of plasma Glucose:


Blood glucose was estimated by glucose oxidase/peroxidase (GOD/ POD) method. The red colour so developed was measured spectrophotometrically at 505 nm.  The intensity of red colour is proportional to the concentration of the glucose present in the specimen13.
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Fig.1: Effect of Ethanolic extracts of S. asperrimus on Blood glucose level in alloxan induced diabetic rats (in hour)

RESULTS AND DISCUSSION

Phytochemical screening reveals that there is presence of adequate amount of alkaloids, glycoside, flavonoids, phenolic and tannins compounds in S. asperrimus ethanolic extract. After the treatment of crude drug and standard the blood glucose level was measured in every 1.30 hour. The result was shown in figure-1. The extracts of S. asperrimus have shown significantly decerease (P< 0.001) in glucose level for long period of time. Group V EESA (at dose of 200 mg/kg body weight) show low blood glucose level 190.16 ± 5.77 mg/dl as compared to Group IV EESA (at dose of 100 mg/kg body weight) shows 208.16 ± 5.13 mg/dl, Group II (control) shows 376.5 ± 14.03 mg/dl and Group III (Standard Drug Metformin at the dose 120 mg/kg body weight) shows 183.33 ± 14.06 mg/dl respectively. The results are shown in Fig. 2.
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Fig. 2: Effect of Ethanolic extracts of S. asperrimus on Blood glucose level in alloxan induced diabetic rats (in days)

            The Blood glucose level was reduced considerably within 1st day and maximum within 21 days of the drug administration. The EESA (at dose of 200 mg/kg body weight) show maximum effect 49.53 % (P<0.001) as compared to EESA (at dose of 100 mg/kg body weight) 44.71 % (P<0.01). In oral glucose tolerance test in hyperglycemic rats both extracts dose have shown considerable reduction in blood glucose levels. The EESA (at dose of 200 mg/kg body weight)) have shown significant decrease (P<0.001) in glucose level. Group V EESA (at dose of 200 mg/kg body weight) show low blood glucose level 196.66 ± 26.03 as compared to Group IV EESA (at dose of 100 mg/kg body weight) shows 230.16 ± 12.99, Group II (control) shows 455 ± 31.69 and Group III (Standard Drug Metformin at the dose 120 mg/kg body weight) shows 210.39 ± 31.09 respectively. The results are shown in fig. 3.
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Fig.3: Effect of Ethanolic extracts of S. asperrimus on Blood glucose level in alloxan induced diabetic rats (in OGTT)

The reduction in glucose level is significant (P<0.001) in the treated animals at 0, 0.5h,1h and 2h after drug administration. The maximum percentage reduction in blood glucose level was found to be in ethanolic extract (200mg/kg body weight) shows 56.77% , while ethanolic extract (100mg/kg body weight) shown 49.41% blood glucose level. Treatment of the diabetic rats with Metformin (120 mg/kg body weight) shown 53.84 % fall of blood glucose after 2 h treatment. In alloxan- induced diabetic rats both extracts dose show loss of body weight. The results are shown in fig.4. In ethanolic extracts shown significantly increase the body weight as compared to control group.  The maximum percentage increase in body weight was found to be in ethanolic extract (200mg/kg body weight) shows 25.87 %, while ethanolic extract(100mg/kg body weight) shown 24.89 % 14,15.
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Fig. 4: Effect of Ethanolic extracts of S. asperrimus on Body weight in alloxan induced diabetic rats (in g)

CONCLUSION


In the present study, phytochemical investigation of ethanolic extracts of S. asperrimus showed the presence of alkaloids, glycoside, flavonoids, phenolic and tannins compounds. The maximum possibility is that the presence of flavonoids, tannins and alkaloids may responsible for hypoglycemic activity of ethanolic  extracts of S. asperrimus.
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Research  Article





Diabetes mellitus is a metabolic disorder initially characterized by a loss of glucose homeostasis with disturbances of carbohydrate, fat and protein metabolism resulting from defects in insulin secretion, insulin action, or both. Irrespective of somany synthetic drugs, Napralert database lists over 1200 species of plants representing 725 genera in 183 families extending from the marine algae and fungi with antidiabeticactivity. Literature survey reveals that Strobilanthes asperrimus (Family: Acanthaceae) is used as an antidiabetic agent by the traditional healers of Chhattisgarh. So an attempt has been taken for scientific exploration of this plant as an antidiabetic agent. Preliminary phytochemical test reveals that there is presence of alkaloids, glycoside, flavonoids, phenolic and tannins compounds. Antidiabetic activity was estimated by alloxan induced diabetic model. Ethanolic extracts of S. asperrimus have shown significantly decerease (P< 0.001) in glucose level for long period of time. S. asperrimus at a dose of 200 mg/kg body weight) show low blood glucose level 190.16 ± 5.77 mg/dl as compared to dose of 100 mg/kg body weight shows 208.16 ± 5.13 mg/dl, Control, shows 376.5 ± 14.03 mg/dl and Standard Drug Metformin at the dose 120 mg/kg body weight) shows 183.33 ± 14.06 mg/dl respectively. In oral glucose tolerance test in hyperglycemic rats both extracts dose have shown considerable reduction in blood glucose levels. The maximum possibility is that the presence of flavonoids, tannins and alkaloids may responsible for hypoglycemic activity of ethanolic extracts of S. asperrimus.
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