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Antidiabetic activity of insulin plant (Costus igneus) leaf extract in diabetic rats
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ABSTRACT
The aim of this research was to investigate antidiabetic activity of Costus igneus (also known as insulin plant) leaves extracts in alloxan induced diabetic
albino rats. A comparison was made between the action of Costus igneus extract and a known antidiabetic drug glibenclamide (600 µg/kg body wt.). An oral
glucose tolerance test (OGTT) was also performed in experimental diabetic rats. Ethanolic extracts of Costus igneus were obtained by simple maceration
method & were subjected to standardization by phytochemical screening methods. Preliminary phytochemical investigations showed the presence of
alkaloids and steroids in ethanolic extract. Dose selection was made on the basis of acute oral toxicity study (50mg to 5000 mg/kg body weight) as per OECD
guidelines. Costus igneus ethanolic extract showed significant (P<0.001) antidiabetic activity. These extracts also prevented body weight loss in diabetic rats.
We are the first to report Costus igneus leaves pharmacognostic, phytochemical investigations and its antidiabetic activity in OGTT and alloxan induced
model.
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INTRODUCTION
Diabetes mellitus is a serious complex chronic condition
that is a major source of ill health worldwide. This metabolic disorder
is characterized by hyperglycemia and disturbance of carbohydrate,
protein and fat metabolism, secondary to an absolute or relative lack
of the hormone insulin. Beside hyperglycemia, several other factors
including dislipidemia or hyperlipidemia are involved in the development of micro and macrovascular complication of diabetes, which are
the causes of morbidity and death. Evaluation of plant products to
treat diabetes mellitus is of growing interest as they contain many
bioactive substances with therapeutic potential. In recent years several authors evaluated and identified antidiabetic potential of traditionally used Indian medicinal plants using experimental using experimental animals. Previous studies confirmed the efficacy of several medicinal plants diabetes mellitus. Although a large number of
medicinal plants have been already tested for their antidiabetic effects, these effects remain to be investigated in several other Indian
medicinal plants.

constituents have various applications in medicines. Therefore the
pharmacognostic research on indigenous drugs and medicinal plants
has made rapid stride. Hence the pharmacognosy and phytochemistry has steadily grown into a dynamic wide multi dimensional study.
So in the present study attempt has been made to evaluate various
pharmacognostical, phytochemical and pharmacological parameters
of the plant known as Costus igneus.
The plant Costus igneus belongs to the family Costaceae,
which is found in tropical Africa, Asia, Australia, and North, Central
and South America. In India, it is cultivated in coastal area, Uttar
Kannada district of Karnataka. In this area, people take traditionally
2-3 leaves of this plant twice a day for the management of diabetes. It
is a prostrate growing plant with spreading, rooting stems. Its leaves
are slender and lance shaped with tooted, scalloped or lobed margins.
They are grayish green stained with red purple above and darker
purple beneath.The tiny white flowers grow intermittently throughout the year.This plant reaches a height of 6-inches and have an
indefinite spread1-4.

Phytoconstituents are the chemical substances of organic
nature which are formed through the activity of their individual cells.
The process by which the plants are able to convert the simple chemical substances into complex organic compounds with the help of MATERIAL AND METHODS
enzymes known as biosynthesis. The isolated/extracted chemical
Animal
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Adult albino rats of wistar strain (150-200 gms) of either sex were
procured from the government veterinary college, Bangalore, and
housed in the animal house of the KLES College of pharmacy Ankola
with 12 hour light and 12 hour dark cycles. Standard pellets obtained
from Goldmohar rat feed, Mumbai, India, were used as a basal diet
during the experimental period. The control and experimental animals
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were provided food and drinking water and libitum. All the experimental animals were conducted according to the ethical norms approved
by the CPCSEA, ministry of social justice and empowerment, government of India and ethical clearance was grated by institutional, ethical committee in resolution no. 1/18/2007 held on 23 November 2007
at JNMC Belgaum (Ethical committee IAEC reg no:627/02/a/CPCSEA).

tochemical analysis was carried out by different methods of phytochemical analysis. A known volume of extract was suspended in a
distill water and was orally administered to animal by gastric
intubations using a force feeding needle during the experimental period7-8.
Acute Oral toxicity studies 9

Chemicals
Alloxan monohydrate (Spectrochem Pvt. Ltd. Mumbai),
Glibenclamide (Aventis Pharma Ltd, Verna, Goa), Dextrose (Emkay
Labs, India), Tween 80 (S. D. Fine-chem limited, Mumbai), Anaesthetic Ether (Ozone International, Mumbai). Accu-chek® Active
Glucometer, Roche Diagnostic Corporation Germany. Blood glucostrips (Roche Diagnostic Pvt. Ltd. Mumbai). All other chemicals and
reagents used were of analytical grade.

The acute oral toxicity study of extract were carried out as
per the OECD guidelines 423 adopted on 17th December 2001 received
from CPCSEA, Ministry of social empowerment, Govt. of India. Administration of stepwise dose of extract Costus igneus from 50mg/kg
body weight up to the dose 5000 mg/kg b.w. caused no considerable
signs of toxicity of tested animals. The dose ethanolic extracts the
5000 mg /kg and observed for three days. This particular dose was
found to safe and no toxicity was observed. One-tenth of upper limit
dose was selected as the label for examination of antidiabetic activity.

Plant material
Leaves of Costus igneus were collected in an around the
local area of Ankola in the western ghats, Karnataka and authenticated by botanist Prof. G. S. Naik Department of botany G.C. Science
and arts college of Ankola. A voucher specimen no GCSAC/C1/01
was also preserved in the same college. The collected leaves were
dried under the shade and powdered to consistency in grinder mill
the powder passes through 40 # mesh particle size and stored in
airtight container at room temperature.
Preparation of plant extract
About 2.5 kg of fresh air dried powdered crude drug of Costus
igneus was extracted with 90% ethanol by adopting simple maceration procedure for 7 days in conical flask with occasional shaking and
stirring. Extract was filtered and concentrated to dryness at room
temperature to avoid the decomposition of natural metabolites. Extract were preserved in refrigerator till further use. Preliminary phy-

Experimental models
Oral glucose tolerance test (OGTT) 10
Fasted rats were divided into group of three. Group 1 served
as normal control and received distilled water with tween 80. Group 2
received the standard drug Glibenclamide as an aqueous suspension
at a dose of 600mcg/kg body wt. The Group 3 received ethanolic
extract at a dose of 500 mg/kg body wt. as fine tween 80 suspension.
After 30 min extract administration, the rats of all groups were orally
treated with 2 gm/ kg of glucose. Blood samples from the rat tail vein
just prior to glucose administration and at 30, 60 and 90 min after
glucose loading. Blood glucose levels were measured immediately by
using glucometer.
Alloxan Induced Diabetic Model11
Alloxan monohydrate was first weighed individually for each
animal according to the weight and then solublized with 0.2 ml saline

Table 3: Effect of Costus igneus ethanolic extracts on blood glucose level of Alloxan induced diabetic albino rats
Gr No.

Treatmenta

Blood glucose level mg/dl

I
II
III
IV

Normal control (vehicle only)
Diabetic control
Glibenclamide 600µg/kg
Ethanolic extract 500mg Costus igneus

Basal value(0hr)
80.00±1.693
322.33±7.775
277.33±7.923
360.21±12.751

1 hr
80.83 ±1.721
327.50±7.945
206.66±6.280**
280±16.241**

3 hr
80.83±1.424
329.50±7.388
174±7.095**
241.16±16.342**

5 hr
79.83±1.376
336.67±6.515
154.83±5.043**
232±15.189*

7 hr
78.56±1.254
345.21±5.427
131.51±3.015**
270±15.189ns

a

mg/kg/day for 7 days. Values are means±SEM; N=6. Values are statistically significant at *P<0.05 & more significant at **P<0.01.ns= not significant, **P<0.01 vs
diabetic control(ANOVA)

Table 4: Effect of Costus igneus ethanolic extract on oral glucose tolerance test (OGTT) in normal rats
Sample

0 min

30 min

90 min

Normal Control (5% Tween 80 + glucose (2g /kg)
78.83±0.703 167.83±2.301
146.83±2.960
Giibenclamide (600µg/kg) + glucose (2g /kg)
76.50±1.522 171.83±4.214** 106.16±4.316**
Ethanolic extract 500mg Costus igneus +glucose (2g /kg) 75.10±1.452 171±3.247**
115.33±6.782**
One-way ANOVA followed by Dunnett’s test. Values are expressed as mean±SEM. **P<0.01as compared to normal control group.
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Table 5: Effect of ethanolic extract on body weight after treatment in diabetic rats.
Average body weight (g)

±SEM

Groups

Treatment (n=6)

Initial value

Day 7

1

Normal control (NC) (vehicle only)

166.33 ±2.974

182.3 ±2.525

2
3

Glibenclamide 600µg/kg
Diabetic control(DC)

163.5 ±2.078
147.5 ±2.952

182.33 ±1.65**
110.3 ±2.37 +++

4

Ethanolic extract 500mg Costus igneus 145.1 ±1.45

175.21 ±1.32**

One-way ANOVA followed by Dunnett’s test. Values are expressed as mean±SEM. **P<0.01as compared to normal control group; n= number of animals.

just prior to injection. Diabetes was induced by injecting it at a dose
of 150 mg/kg body wt intraperitoneally. After one hr of alloxan administration the animal was given feed ad libitum and 5% dextrose solution was also given in feeding bottle for a day to overcome the early
hypoglycemic phase. The animals were kept under observation and
after 48 hrs blood glucose was measured by a glucometer. The diabetic rats (glucose level> 300 mg/dL) were separated and divided into
4 different groups for experimental studies: each group contains six
animals.
Body weight measurement12
Body weight was measured 4 times during the coarse of
study period (i.e., on, before alloxan induction (Initial values), days 1,
4, 7 of the treatment period), using a digital weighing scale obtained
from KERN (EMB), Germany.
Statistical analysis
The results of the study were subjected to one-way analysis of variance followed by Dunnett’s t- test for multiple comparisons. Values with P < 0.05 were considered significant.
RESULTS AND DISCUSSION
Phytochemical analysis revealed the presence of steroids
and alkaloids. In acute toxicity study, ethanolic extract of Costus
igneus leaves did not show significant toxicity signs when observed
for the parameters during the first four hours and followed by daily
observations for 14 days and no mortality was also observed, the
drug was found to be safe at the tested dose level of 5000 mg/kg b.wt.
In order to ascertain a scientific base for the usefulness of this plant
in the treatment of diabetes, it was decided to evaluate experimental
design of antidiabetic activity by following glucose tolerance test
and alloxan induced model.

The effect of ethanolic extracts on glucose tolerance test in
normal rats is shown in Table 4. At 30 min after glucose administration the peak of blood glucose level increased rapidly from the fasting value and then subsequently decreased.
In the present study, diabetic rats had lower body weights,
high blood glucose level as compared to normal rats. However, orally
administered ethanolic extract of Costus igneus significantly increased
the body weight (Table 5) and decreased blood glucose level in diabetic rats. This may be due to improving the glycemic control mechanisms and insulin secretions from remnant pancreatic β - cells in diabetic rats. The exact biological active constitutent(s) responsible for
the said effect are neither reported nor was the exact mode of action
of the antidiabetic activity reported earlier, with the lone observation
that it is used in folklore diabetic treatments.
CONCLUSION
We conclude that the Ethanolic extract of Costus igneus
have potent antidiabetic effect in alloxan induced diabetic rats. The
present investigation has also opened avenues for further research
especially with reference to the development of potent formulation
for diabetes mellitus from Costus igneus leaves. Further other chromatographic and spectral studies are more useful for the structural
elucidation of the individual active principles.
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