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ABSTRACT

Background

Abelmoschus esculentus is traditionally well known for its versatile uses. The present study was carried out to
evaluate the antidiabetic action of ethanolic extract of Abelmoschus esculentus in Streptozotocin induced diabetic
albino rats.

Methods

To look for the antidiabetic effect, the albino rats were divided into 5 groups, each consisting of 6 animals.
Diabetes was induced by a single i.p. injection of Streptozotocin at a dose of 50 mg/kg body weight. Standard drug,
Glibenclamide and ethanolic extract of Abelmoschus esculentus at doses 200 mg/kg and 400 mg/kg body weight
was fed to the rats and it was continued till the end of the study. The blood glucose levels were estimated on day 0,
3,7, 14 and 21 day. The standard drug and the extract were fed from day 4 onwards.

Results

The antidiabetic property of the extract has shown increasing trend with increase in dose and there was a gradual
decrease in blood glucose levels with increased period of exposure to the test drug.

Conclusions

Results obtained in this study substantiate the anti-diabetic activity of Abelmoschus esculentus seeds.

Keywords: Antidiabetic, Abelmoschus esculentus, Streptozotocin.

INTRODUCTION secretion, insulin action or both. The chronic
hyperglycemia of diabetes is associated with long-term
damage, dysfunction and failure of different organs,
especially the eyes, kidneys, nerves, heart and blood

Diabetes is one of the major chronic non-
communicable metabolic diseases characterized by
hyperglycemia resulting from defects in insulin

www.ijrpp.com

~ 396~



Anantha B K et al/Int. ]. of Res. in Pharmacology & Pharmacotherapeutics Vol-6(4) 2017 [396-404]

vessels. [1] Diabetes is classified on the basis of the
pathogenic process that leads to hyperglycemia, as
opposed to earlier criteria such as age of onset or type
of therapy. The two broad categories of diabetes
mellitus are designated as type 1 and type 2. Type 1
diabetes mellitus results from autoimmune beta cell
destruction, which leads to insulin deficiency. Type 2
diabetes mellitus is a heterogeneous group of disorders
characterized by variable degrees of insulin resistance,
impaired insulin secretion and increased glucose
production. Although type 1 diabetes mellitus most
commonly develops before the age of 30, autoimmune
beta cell destruction can develop at any age. Type 2
diabetes mellitus develops more rapidly with
increasing age, but it also occurs in children,
particularly in obese individuals. [2] The global
prevalence of diabetes is estimated to increase from
4% in 1995 to 5.4% by the year 2025 and the number
of people with DM are set to rise from an estimate of
150 million in 2008 to 220 million in 2010 and 300
million in 2025. [3, 4] The countries with the largest
number of diabetic people are and will be in the year
2025, India, China and United States.® The
International Diabetes Federation (IDF) estimates the
total number of diabetic subjects to be around 40.9
million in India and this is further set to rise to 69.9
million by the year 2025. [5] Despite the availability of
insulin and many oral hypoglycemic drugs diabetes
mellitus still remains a major health concern for
humans.

Therefore new therapeutic approaches are needed
to treat diabetes more efficiently. There is a growing
interest in focusing on the beneficial role of
“alternative therapeutics” in the treatment of diabetes.
(6]

Abelmoschus esculentus (L.) Moench., synonym of
okra, known in many English-speaking countries as
lady's fingers or gumbo is a flowering plant in the
mallow family. [8] It is valued for its edible green seed
pods. It is an important vegetable and widely
distributed from Africa to Asia, Southern Europe and
America. [9] In Asia, okra is typically prepared as
traditional medicine as a dietary meal in the treatment
of gastric irritations. [10] The plant has a wide range of
medicinal value and has been used to control various
diseases and disorders. The fiber in okra helps to
stabilize blood sugar by regulating the rate at which
sugar is absorbed from the intestinal tract. It is a good
vegetable for those feeling weak, exhausted, and
suffering from depression and it is also used in ulcers,
lung inflammation, sore throat as well as irritable

bowel. Okra is good for asthma patients and it also
normalizes blood sugar and cholesterol levels. [11,12]
Previous studies reported that okra polysaccharide
possesses anticomplementary and hypoglycemic
activity in normal mice. [13] Also, okra polysaccharide
lowers cholesterol level in blood and may prevent
cancer by its ability to bind bile acids. [10,14] Based
on the above scientific data, current literature research
revealed that lowering of blood glucose and cholesterol
levels by okra in diabetic condition is scientifically not
yet documented. Therefore, the present study was
aimed to investigate antidiabetic and
antihyperlipidemic ~ potential  of  Abelmoschus
esculentus (L.) Moench. peel and seed powders in
streptozotocin-induced diabetic rats.

METHODS
Ethical review

The protocol was submitted to the Institutional
Animal Ethics Committee of Maheswar Medical
College, Hyderabad, and approved by the Committee,
and the CPCSEA guidelines were adhered to during
the study.

Drugs and chemicals used in the study

Ethanolic extract of Abelmoschus esculentus,
Glibenclamide (obtained from Sigma Aldrich India,
Bangalore), Streptozotocin (obtained from Himedia,
Mumbai), Normal saline (0.9% NaCl), Gum acacia.

Plant material

Seeds of Abelmoschus esculentus Linn. were
purchased from hyderabad, India. Authentication of
the beans was done in the Department of Botany, Govt
Degree College, and a voucher specimen was
preserved for further reference. The beans were
thoroughly washed, shade dried and then ground to a
coarse powder using a mixer grinder. Powder (200 g)
was tightly packed in Soxhlet apparatus and extracted
employing ethanol as solvent for 5 days at a
temperature of 40-60°C using a heating mantle. The
extract was filtered using Whatman filter paper no.1
and the filtrate was evaporated on a water bath until it
gets concentrated. The jelly-like extract of the beans
was collected in a petri dish. A final yield of 40.5 g
was obtained. The percentage yield of Abelmoschus
esculentus was 20.25% (w/w) with respect to the
original dried powder. The extract was stored in a
refrigerator at 4°C in labelled air-tight containers for
further use.
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Experimental animals used in the study

The study was carried out in healthy albino rats of
Sprague Dawley variety of either sex weighing
between 200-250 gm. procured from animal house,
Maheswar medical College. The animals were fed on
rat chaws diet and water ad libitum during the
experiment. Animals were maintained under controlled
condition with 12 hour light and 12 hour dark cycles at
a temperature of 24 C and humidity of 55+5%. Before
conducting the experiment all the animals were
acclimatized to laboratory condition for 7 days. The
animals were housed in separate polypropylene cages
inside a well ventilated room and their bedding
changed from time to time.

Acute toxicity study

Acute toxicity study was done according to OECD
425 guidelines. The animals were found to be alive at
200 mg/kg per oral feeding of the ethanolic extract of
Abelmoschus esculentus

Induction of diabetes in rats

The animals were fasted overnight prior to the
induction of diabetes. Streptozotocin (Product code
1758) of Himedia Laboratories, India was dissolved in
ice cold 0.1 M citrate buffer, pH 4.5 and always
prepared freshly for immediate use within 5 min. [13]

STZ injections were given i.p. in a single dose of
50 mg/kg body wt. and the doses were determined
according to the body weight of animals. In the present
study the blood glucose levels were evaluated on day 0
in all the rats prior to administration of streptozotocin.
On day 3 i.e. after 72 hours, the blood glucose levels
were evaluated and the rats with blood glucose level
>250 mg/dl were considered as diabetic and taken up
for the study. Pascoe et al in 1990 mentioned that in
general, rats are considered diabetic if tail blood
glucose concentrations are greater than 200-300 mg/dl,
2 days after STZ injection. [14]

Collection of blood sample and blood glucose
determination

Blood samples were drawn from tail tip of rat
during the study. Fasting blood glucose estimation was
done on day 0, 3, 7, 14 and 21 of the study. For the
estimation of blood glucose level Accu-Chek Active
glucometer (A product of Roche Diagnostics,

Germany) was used where the blood glucose level
were expressed in mg/dl. This method has adequate
sensitivity with the advantage that a small amount of
blood (1-2 pL) can be used for blood glucose analysis.
Blood sample was collected by cutting the tail tips with
a sharp blade and put on the glucose test strip on the
glucometer. [15] After collection of blood, the tail tips
were exposed to povidone iodine ointment to
counteract the possibility of infection and
inflammation.

Experimental design

The albino rats were divided into 5 groups, each
consisting of 6 animals. Diabetes was induced by a
single i.p. injection of streptozotocin at a dose of 50
mg/kg body weight. Except Group I, all the other 4
groups were induced with diabetes. From 4th day
onwards standard drug, glibenclamide and ethanolic
extract of Abelmoschus esculentus was fed to the rats
and it was continued till the end of the study.

The animals included in the experiment were divided
as follows:

Group I: Normal control group: Received normal
saline in the dose of 10ml/kg/day per orally.

Group II: Diabetic control group: Received normal
saline in the dose of 10ml/kg/day per orally.

Group Ill: Diabetic standard group: Received
glibenclamide at a dose of 0.5 mg/kg/day per orally.
Group 1V: Diabetic test: Received ethanolic extract
of Abelmoschus esculentus 200mg/kg/day per orally.
Group V: Diabetic test: Received ethanolic extract of
Abelmoschus esculentus 400mg/kg/day per orally.

Statistical analysis

The statistical analysis was carried out using graph
pad prism 5.01 software. Data were expressed as
mean+SEM. Results were analyzed by one way
analysis of variance (ANOVA), followed by Dunnett’s
multiple comparison test. p value < 0.05 was
considered as statistically significant.

RESULTS

On day O i.e. the day when streptozotocin was
injected, prior to its administration the blood glucose
levels were evaluated in all the rats.
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Table 1: Effect of ethanolic extract of Abelmoschus esculentus Linn on blood glucose level in streptozotocin induced
diabetic rats (mean blood glucose leveltSEM In mg/dl).

Groups Day 0 Day 3 Day 7 Day 14 Day 21
Group | 106.33+2.290 108.66+3.084 109.16+2.315 113.33+1.085 113.50+1.60
(Normal 7

control)

Group Il 115.00+2.633 457.50+2.837% 461.33+2.108% 466.66+2.108° 472.00+2.11
(Diabetic 3t

control)

Group I

(Diabetic 109.16+2.574 449.83+1.904° 310.66+1.706" 193.33+2.512° 117.16+8.28
standar g

d)

Group IV 108.33+2.968 455,50+2.125% 359.50+3.757" 304.83+5.166" 235.66+1.90
Diabetic test 9°

(Abelmoschu
s esculentus

200mg/kg)
Group V 455.33+2.245% 331.83+1.744° 238.33+1.429" 167.66+5.47
Diabetic test 114.83+2.763 5°

(Abelmoschu
s esculentus

400mg/kg)
F 2219 3892 2764 2185 1010
ANOV D 4,25 4,25 4,25 4,25 4,25
A f
P >0.05 <0.01 <0.01 <0.01 <0.01
Values are expressed as Mean + SEM when tests is done. * p<0.01 group. ° p<0.01 when
compared to the Normal control (n=6). One Way compared to the Diabetic control group.
ANOVA followed by Dunnett’s multiple comparison
Blood Glusose level (mg/dl)on day 0
118
116
114
112
110 +
108 Blood Glusose level
106 me/dijcadyy 0
104 ﬂ H . 5
102 +
100
Figure 1: Blood glucose levels on day 0.
In the normal control group the mean blood diabetic control group it was found to be
glucose levels was found to be 106.33+£2.290,in the 115.00£2.633, in the diabetic standard group it was
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found to be 109.16+2.574,in the diabetic test
(Abelmoschus esculentus 200mg/kg) it was found to
be 108.33£t2.968 and in the diabetic test
(Abelmoschus esculentus 400 mg/kg) it was
114.83+2.763.0n day O the p value which was
0.0958(>0.05) was found to be insignificant as far as
the mean blood glucose levels were concerned
(Figure 1).

On day 3, the blood glucose levels were estimated
in the rats. In the normal control group the mean
blood glucose levels was found to be 108.66+3.084.
In the diabetic control group it was found to be
457.50+2.837, in the diabetic standard group it was
449.83£1.904, in the diabetic test (Abelmoschus

esculentus 200mg/kg) the blood glucose level was
455.50£2.125 and in the diabetic test (Abelmoschus
esculentus 400mg/kg) the blood glucose level was
455.33+£2.245. The rise in blood glucose level was
due to the effect of streptozotocin on the rats. One
way ANOVA of the data followed by Dunnett’s test
was done with normal control and diabetic control as
the control column. There was significant difference
(p <0.05) in mean blood glucose level when group |
(normal control) was taken as the control column
with all the other 4 groups. But when Group Il
(diabetic control) was taken as the control column
there was significant difference with group | only and
not the other groups (Figure 2).

100 ;
<0 4
0 ==

Blood Glusose level (mg/dl)on day 3

Figure 2: Blood glucose levels on day 3.

Blood Glusose level (mg/dl)on day 7

500
450 +
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350
00
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150 .
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Group ! Group Grovp  Group GroupV

Figure 3: Effects on blood glucose levels on day 7.

On day 7, the blood glucose levels were observed
to look for the change that had taken place due to
administration of the test drugs from day 4 to day 6.
In the normal control group the mean blood glucose
levels was found to be 109.16+2.315. In the diabetic
control group it was found to be 461.33+2.108. As
there was no intervention in this group the blood
glucose levels were high as before. In the diabetic
standard group the blood glucose  was

310.66+1.706.There was a significant decrease in this
group as it was treated with glibenclamide, in the
diabetic test (Abelmoschus esculentus 200 mg/kg)
the blood glucose level was 359.50+3.757 and in the
diabetic test (Abelmoschus esculentus 400mg/kg) the
blood glucose level was 331.83+1.744. One way
ANOVA of the data followed by Dunnett’s test was
done. There was significant difference in between the
groups in the blood glucose level on day 7.

wWww.ijrpp.com

~ 400~



Anantha B K et al/Int. ]. of Res. in Pharmacology & Pharmacotherapeutics Vol-6(4) 2017 [396-404]

Blood Glusose level (mg/dl)on day 14

Figure 4: Effect on blood glucose levels on day 14.

On day 14, the blood glucose levels were
observed again to determine if any change had taken
due to feeding the rats with the standard drug and
extract doses over the past 7 days. In the normal
control group the mean blood glucose level was
found to be 113.33+1.085. In the diabetic control
group it was found to be 466.66+2.108. As there was
no intervention in this group the blood glucose levels
were high as before. In the diabetic standard group

the blood glucose was 193.33£2.512, in the diabetic
test (Abelmoschus esculentus 200 mg/kg) the blood
glucose level was 304.83+5.166 and in the diabetic
test (Abelmoschus esculentus 400mg/kg) the blood
glucose level was 238.33£1.429. One way ANOVA
of the data followed by Dunnett’s test was done.
There was significant difference in between the
groups in the blood glucose level on day 14 (Figure
4).
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Figure 5: Effect on blood glucose level on day 21.

On day 21, the blood glucose levels were
observed again to determine the trend due to feeding
the rats with the standard drug and extract doses over
the past 7 days. In the normal control group the mean
blood glucose levels was found to be 113.50+1.607.
In the diabetic control group it was found to be
472.00+2.113. In the diabetic standard group the
blood glucose was 117.16+8.288, in the diabetic test
(Abelmoschus esculentus ~ 200mg/kg) the blood

glucose level was 235.66+1.909 and in the diabetic
test (Abelmoschus esculentus 400mg/kg) the blood
glucose level was 167.66+5.475. One way ANOVA
of the data followed by Dunnett’s test was done.
There was significant difference in between the
groups in the blood glucose level on day 21 except
normal control and diabetic standard group as the
blood glucose level in that group had returned to
normal level (Figure 5).
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Figure 6: Overall effects on blood glucose level in various groups during the study

It is a pointer to the fact that the antidiabetic
property of the extract has shown increasing trend
with increase in dose and there was a gradual
decrease in blood glucose levels with increased
period of exposure to the test drug (Figure 6).

DISCUSSION

Due to the nature and complexity of diabetes and
the lack of an effective cure, traditional herbal
medicine or alternative medicine as it is known in the
scientific world today has been explored for potential
ways to control, manage and cure diabetes. [16]
Medicinal plants are a rich source of natural products
and these have been used for the treatment of
diabetes all around the world with less known
scientific basis of their function. [17]

The STZ induced diabetic rat is one of the animal
models of human diabetes mellitus. Diabetes arises
from irreversible destruction of pancreatic B cells,
causing reduction of insulin secretion.

The observed increased blood glucose level in the
study is in agreement with reports by several workers
that STZ induced diabetes mellitus leads to increased
blood glucose. It has been reported that STZ at lower
doses produce partial destruction of pancreatic 3 cells
with permanent diabetes condition and there is
possibility of many surviving B cells. Since a low
dose of STZ (50mg/kg body wt. i.p.) was chosen for
this study there might have been many surviving 3
cells, capable of undergoing regeneration. [18]

Glibenclamide, a standard hypoglycemic agent
was taken for comparison of the glucose lowering
effectiveness of the ethanolic extract of Abelmoschus
esculentus . For the estimation of blood glucose level

Accu-Chek active glucometer (A product of Roche
Diagnostics, Germany) was used. This method has
adequate sensitivity with the advantage that a small
amount of blood (1-2 pL) can be used for blood
glucose analysis.

Albino rats have been used for experimental
models of hyperglycemia. They are the commonest
laboratory animals suitable for experimental work
because of their small size, greater sensitivity to most
drugs, easy breeding and resemblance to human
nutritionally. [19]

The study shows that the ethanolic extract of
Abelmoschus esculentus has antidiabetic potential
even though it is lesser than the standard drug,
glibenclamide. The results on the antidiabetic
potential of Abelmoschus esculentus run parallel
with the study carried out by Agila KN et al to look
for the antidiabetic effect of the plant in alloxan
induced diabetic mice. [20]

In the present study, glibenclamide, a member of
sulphonylurea is used as the standard drug. It has
been proposed that sulphonylurea produce their
hypoglycemic effect primarily through increased
release of insulin in pancreatic B cells. Thus any plant
secondary metabolite or chemical constituent which
is capable of affecting the insulin secretion from
pancreatic B cells will be a good mimicker of
sulphonylureas. [21] The ethanolic extract of
Abelmoschus esculentus was able to significantly
lower the blood glucose level. Therefore, the extract
might have been able to potentiate the release of
insulin from pancreatic islets similar to that of results
observed after glibenclamide administration. Also
there is a possibility that there might be the presence
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of some constituents with insulin like action which
directly lowered the blood glucose level independent
of insulin secretion.

Srikanth et al in their review on Abelmoschus
esculentus reveals that wide range of phytochemical
constituents have been isolated from the plant like
alkaloids, flavonoids, tannins, phytosterols, phenol,
glycosides, fatty acids, galacto-glycerolipid and
volatile oil. [22] Plants which contain active
principles like glycosides, alkaloids, terpenoids,
flavonoids have antioxidant property and are claimed
to possess antidiabetic activity. [23] Antioxidant
action has beneficial effects on preservation of 3 cell
function in diabetes. [24] The insulin releasing action
or insulin like action of the extract may be due to the

presence of flavonoids that might have triggered the
Ca®* mediated mechanisms for insulin release or
might have modulated the voltage dependent channel
inactivation ~mechanism by altering voltage
sensitivity. [25] However the exact cellular and
molecular mechanisms underlying the antidiabetic
action of Abelmoschus esculentus still remains
unclear and there is scope for further research on the
subject.

CONCLUSION

The present study, confirms that A. esculentus
seed possess blood glucose normalization action in
diabetic condition.
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