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Abstract

Background: Diabetes is almost everywhere a most common growing health issue in the world and is now
emerging as an epidemic world over. currently, so much of importance is being paid to the natural
products study as potential antidiabetics. The study of plants which possess Antidiabetic activity may
give a new idea in treatment approaches of Diabetes mellitus(DM).

Objective: The present research study was aimed to evaluate the Hypoglycemic action of Gymnema
Sylvestre (G. sylvestre) plant leaf methanolic extract (GSLME) in streptozocin - induced diabetic albino
rat model.

Methods: Albino rats with a weight of 150- 200 grams were weighed & were grouped into 6 equal groups
taking 6 rats in each. Group A served as control (normal), Group B as diabetic control, received
streptozocin (60mg/kg.b.w.) after overnight fasting. Group C ,D & E was received streptozocin+ GSLME
suspension at 100 ,200 & 300 mg/kgdoses orally respectively, Group E was given streptozocin +
standard drug (Glibenclamide 5mg/kg.b.w.) suspension for 30 days orally & the GSLME effect on blood
sugar(BS) was measured with glucometer at regular intervals. At the end of this research study samples
of blood were collected from all rats for biochemical estimation of BS.

Results: This present research study has revealed that GSLME has Hypoglycemic effect against
streptozocin induced diabetic albino rats on i.p. streptozocin injection at 60mg/kg.b.w. & confirms that
on i.p. streptozocin injection causes a significant raise in fasting blood sugar (FBS) in untreated albino
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rats when compared to control group. Diabetic rats treatment with GSLME for 30 days caused a dose
dependent fall in FBS levels. Diabetic rats treated with Glibenclamide also showed a significant(P <

0.00) fall in FBS levels after 30 days of treatment.

Conclusion: It is concluded that GSLME has shown significant Hypoglycemic action at 100, 200 & 300
mg/kg. b.w. doses in alloxan monohydrate induced diabetic albino rats.
Keywords: GSLME, Glibenclamide, Hypoglycemic,albino rats, BS.

Introduction

Manymore countries has been used most of the
medicinal plants to treat and control diabetes
mellitus (DM). The hypoglycemic action of these
plants is being studied. ™ Diabetes is a group of
disorder of metabolism which is characterized
by hyperglycemia which is resulting from the
defective insulin action or insulin secretion or
even both. Broad research work on diabetes
was resulted the synthesis of  most of
synthetic oral antidiabetic drugs like thiazolidi-
nedione’s, biguanides & sulphonyl ureas which
are still being in use to treat DM by most of
the Physicians (Diabetician/ Diabetologists). But
all of these synthetic oral antidiabetic drugs
have their own side effects which are
associated with their use. On the other side, all
of these traditional plants of medicine &their
various biological constituents have been used
effectively by the different communities since
long periods for the diabetes treatment.

Plants have been used abundantly as drug sources
for the DM treatment in most of the developing
countries where the price of the conventional
medicines is a big burden to the population?.
However, despite these psychosocial implications,
as well as the big financial burden associated with
DM management, existing treatment options are
almost costly& have limited, palliative effects.
DM (Diabetes mellitus)is defined as a disorder of
metabolim that is characterized by an elevated
levels of blood sugar (BS) concentration due to a
relative or absolute insulin lack leading to
hyperglycemia. DM is usually associated with
abnormalities of carbohydrates, protein & fatmet-
abolism®*®. The anti-diabetic bioactive compound
s(bioactive molecules) in the medicinal plants of
China are flavonoids, terpenoids, polysacch-
arides, sterols, and alkaloids®. In many countries,

much more care has been paid for the natural
antidiabetic drugs discovery from the various
medicinal plants’. Though at present different
types of oral antidiabetic drugs are available along
with insulin for the DM treatment, there is an
raised importance/value of natural medicinal
products with antidiabetic action by most of the
patients for diabetes treatment. Orally Insulin
cannot be used and continuous usage of the
synthetic antidiabetic drugs causes side effects
&toxicity®®. Therefore, it is most important to
isolate the correct bioactive molecules from the
traditional anti-diabetic plants.

As per as DM management concerned which
may include diet, exercise, lifestyle modificat-
ions, long term insulin therapy use or oral
hypoglycaemic agents. The search for the plants
of medicine with hypoglycaemic action is
acompartment/section/zone/sector which draws
research workers attention. There are roughly a
45 globally reviewed medicinal plants & their
products which have been used in the Indian
system of traditional medicine. Diabetes mellitus
management without any side effect is yet a
big task/ challenge/test/problem to the medical
community where the routine synthetic oral
hypoglycemics only the biggest option for the
Diabetes management. There is an continuous
search for alternative drugs for Diabetes
treatment. Even though effectively herbal
medicines have been wused from a lengthy
period in diseases treatment in Asian communities
& even in throughout the world because of their
selective action. Therefore, it is so much
important to look for more herbal medicines for
the DM treatment. From the ancient times, most
of the herbal medicinal plant products have been
used in DM treatment. So, for the diabetes
treatment & for the DM management many
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more traditional plants were used. The active
components/ constituents/ compounds of these
medicinal plants play akey role in the DM
management  especially in the countries
developing yet.

Gurmar (G.sylvestre) is a climbing plant &woody
plant, native plant of India. The G. sylvestre plant
leaves Chewing also destroys the ability to
differentiate “sweet” taste, which gave it its name,
as “sugar destroyer or “gurmar.” Diabetes mellitus
(DM) is the most commonest metabolic disorder
with both micro &macro vascular complications
that results in significant morbidity &mortality.
Even WHO has also suggested that the plants with
its antidiabetic potential evaluation as effective
therapeutic agents, especially in theareas in which
harmless newer drugs are usually lacking™.
Although, numerous traditional plants of herbal
medicine are reported to have antidiabetic &
hypoglycemic properties.

Gymnema sylvestre plant has some important
constituents include 2 resins (one is alcohol
soluble), 6% gymnemicacids, stigmasterol,
quercitol, saponins & the derivatives of amino
acid choline, betaine & trimethylamine.!! G.
sylvestreis a diuretic, stomachic, astringent,
refrigerant, and tonic.'* Gurmarhas been found to
augment /raised urine output &reduce the
hyperglycemia in both human & animal studies.
Two animal studies on beryllium nitrate &
streptozotocin --diabetic rats found that the G.
sylvestre extracts to double the insulin-secreting
beta cells number in pancreas &to return BS to
almost normal.***®* Gymnema sylvestre increases
the enzymes that are responsible for the uptake
of glucose & utilization,** and inhibits glucose
peripheral utilization by somatotropin &
corticotrophin.™

In India Gymnema sylvestre leaves, called
“Gurmar”, and are most popular for their sweet
taste suppressing activity& are used for the
diabetes mellitus treatment forover 2000 vyear,
hence the name “Gurmar” meaning 'sugar
destroying' to it. Gymnema is used in food
additives against obesity!®*"#19 G sylvestreis

presently being used in all of the natural
ingredients for diabetes with other plant-based
medication. The main objective of the present
research study thus strongly focuses on the
hypoglycemic action of methanolic extract of
leaves of Gurmarin streptozocin (STZ) induced
diabetic albino rats model. Even though, reports of
literature indicate that the G. sylvestre plant
possess hypoglycaemic activity, the plant has
not yet been subjected to its scientific investig-
ation. This plant leaves are used in this
present research study to check the full
effectiveness of the test drug compound in the
treatment of Streptozocin (STZ)induced diabetes,
on BS levels in experimental albino rat
model.

Materials and Methods

Chemicals

Streptozocin ((Sigma Aldrich, United State of
America.), Tab Glibenclamide 5mg, glucometer,
methanol,0.5% Tween-80.

Animals

Both sexes of the animals (Albino rats) with a
weight between 150gm — 250 gm were used in
this experiment. Albino rats were kept in
polypropylene cages& were grouped in a group
of 6 in every group & were housed at a
controlled room temperature of 25 + 2°C, and a
relative humidity of 55% & 12 hrs. light: dark
cycle. The rats were fed with the supplied
standard food pellet diet & water ad libitum
during this experiment. Prior to this present
experiment the rats were almost fasted for a
exact time period of 12 hrs with water ad
libitum given & were weighed. All the study
protocols of this research study were cleared
and approved by CPCSEA (Committee for the
Purpose of Control &  Supervision of
Experiments on Animals) & were cleared by
Institutional Animal Ethics Committee (IAEC)
clearance at Mamata Medical College(MMC),
Khammam, Telangana state.
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Plant Material and Preparation of Test Extract
Gymnema sylvestre plant leaves were collected
from local regions near Khammam city at
Bhadrachalamin the month of October —
November and authenticated by Assistant
Professor & Head, Department of Botany,
Govt. SRBGNR PG College, Khammam. The
collected plant leaves were washed thoroughly
with distilled water & shade dried, powdered
& stored in a air tight containers. The dried
Gymnema leaves were pulverized & were passed
through a 40 mesh sieve. The finely coarsed
powder was then extracted with 95% v/v methyl
alcohol (methanol) at 600 — 750° C for 48 hours.
The collected extract was then filtered,
concentrated &dried under the reduced pressure
by a rotating evaporator (yield 6.3%) and the
residue was Kkept in desicators to remove
moisture. The methanolic extract suspension was
prepared by using Tween-80 0.5% in saline.
Experimental Induction of Diabetes

Full night the Albino rats were fasted &
blood was withdrawn from tail vein of the rats
of allgroupson 10", 20™ | 30" day of the given
test drug GSLME from the each rats group
using glucometer and FBS values were
analyzed and were observed. Serum of
collected blood was actually used for biochemical
parameter estimation like BS. Almost all of the
rats were fasted upto 18 hrs. before Diabetes
induction. Intraperitoneal (i.p.) streptozocin (STZ)
single dose (60 mg/kg, b.w.) injection was
dissolved in 0.1 M sodium citrate buffer of pH 4.5
was used for DM (Diabetes mellitus)induction
in rats after full night fasting. After the
intraperitoneal streptozocin injection the albino
rats had free access to standard food pellets and
water (after the 48 hrs of streptozocin adminis-
tration). The Albino rats were actually allowed to
drink a solution of 5%glucose full night to
overcome the attack of hypoglycemic shock. The
diabetes mellitus development in rats was
confirmed after 48hrs of the streptozocin
injection. The rats were stabilized for a week &
rats showing BS level >200 mg/dL were

actually selected for the study. FBS levels
were monitored in blood samples with a
glucometer  before administration of  the
drugs.

Experimental Study Design

36 Albino rats were completely divided into 6
groups (A, B, C, D, E& F) , 6 animals ineach
group. Group A was served asnormal control or
non diabetic received only 10 mL/kg/day of
distilled water orally for 30 days on routine diet.
Group B was served as diabetic control received
single dose of streptozocin (60 mg/kg, b.w., i.p.)
dissolved in 0.1 M sodium citrate buffer of pH
45 was used for type 2 diabetes(Diabetes
mellitus) induction in rats after full night
fasting. Whereas the Group C, D& E
(Experimental Groups) were treated as Diabetic
animals and were received streptozocin (60
mg/kg, b.w., i.p.) with GSLME suspension at a
doses of 100, 200 & 300 mg/kg b.w. distilled
water /day respectively for 30 consecutive days.
Group E was received streptozocin (60 mg/kg,
b.w., i.p.) + suspension of  Glibenclamide
(5mg/kg b.w.) orally for 30 consecutive days.
After the 30 minutes of treatment, each group
rats were given glucose(5gm/kg) in distilled
water orally. Blood samples were collected on
experimental days like on day O(initial)day,
10", 20" 30™ days of the given test drug
GSLME from each rats group with a
glucometer and the BS levels were analyzed
and blood sugar (FBS) values were observed.
Statistical analysis

Results of biochemical estimation like BS are
reported as mean + SD of 6 animals in every
group (n=6). The data were actually subjected to
ANOVA (one-way analysis of variance) and
forthe  multiple comparisons followed by
Dunnett’s test was applied for determining
statistical significance of difference in blood
serum glucose(BS). P values of less than 0.05
(p<0.05) were considered statistical significant.
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Results

The present research study investigation has
declared/confirmed that the GSLME has
Hypoglycemic  activity against streptozocin
(STZ) induced  diabetic albino rats on
intraperitoneal  streptozocin injection  at
60mg/kg body weight dose. This study also
confirms that on intraperitoneal streptozocin
injection at a 60mg/kg b.w. dose causes
significant rise in BS level in untreated albino

Figure -1: Gurmar leaves

rats (diabetic control) groups when compared to
control group was shown in (Table 1).

Treatment of diabetic rats with GSLME for 30
days caused dose a dependent fall in blood
sugar levels(FBS) in diabetic albino rats. treated
Diabetic rats with Glibenclamide were also
showed a significant (P < 0.00) decrease inBS
levels after the 30 days of treatment as shown
in (Table 1)

Figure-2: Effect of Gurmar leaves methanolic extract (GSLME) on FBS levels in streptozocin (STZ)

induced diabetic albino rats.

300

250

200

150

100

50

B oday

m day10
m day20
m day30

Ahmed. SK et al IMSCR Volume 05 Issue 12 December 2017

Page 31757




Table 1: Effect of Gurmar leaves methanolic extract (GSLME) on FBS levels in streptozocin (STZ)

induced diabetic albino rats.

Treatment Groups Fasting blood serum glucose (mg/dl)
Duration of treatment 0 Day Day10 Day 20 Day 30
Normal control group (given only (10ml/kg distill water orally) | 75.1+2.1 | 72.8£1.6 76.8+2.4 75.8+2.1
Diabetic control (given streptozocin (60 mg/kg, b.w., i.p.) | 84.8+6.9 | 271.845.1 264.3+4.3 260.7+3.9
dissolved in 0.1 M sodium citrate buffer in a single i.p. dose

Diabetic+Gurmar  leaves methanolic extract (GSLME) | 78.5+5.6 | 269.846.3* | 268.8+6.4** | 260.5+2.5**
(100mg/kg/ b.w. /day) orally

Diabetic+Gurmarleaves  methanolic extract (GSLME) | 86.5£5.6 | 274.2+5.3* | 275.5+5.8** | 266.3+3.2**
(200mg/kg/ b.w. /day) orally

Diabetic+tGurmarleaves  methanolic extract (GSLME) | 87.845.4 | 275%5.3* | 276.3+5.6** | 267.3x3.2**
(300mg/kg/ b.w. /day) orally

Diabetic+standard drug Glibenclamide(5mg/kg b.w.day )orally 81.8+5.4 | 269.245.3* | 270.3+5.6** | 262.7+3.2**

All values are expressed in MeantSD. Analyzed by ANOVA (one wayanalysisis of variance) followed by Dunnet’s test for
multiple comparision tests. *= p<0.05 when compared to normal control group (signifificant p value).** = p<0.00 when compared

to diabetic control group( Highly signifificant p value).

Discussion

Streptozocin  ((STZ)  (2-deoxy-2-(3-methyl-3-
nitrosourea) 1-D-glucopyranose] is a diabetic
inducer, which is produced from streptomyces a
chromogens. Rakieten et al at first described the
diabetogenic property of STZ?. Streptozocin

(STZ), a glucose analogue, was originally
isolated from cultures of  streptomycesa
chromogens by Herr et al.(1960).The glucose

transporter 2(GLUT2), which mediates uptake of
glucose into B — cells STZ causes DNA
fragmentation through the free  alky lating
radicals formation leading to reduction in cellular
nucleotides levels & related compounds,
particularly NAD" , which causes a rapid necrosis
of B — cells. Streptozocin (STZ), is now widely
used for experimental diabetes induction in the
various laboratory animals?*. STZ produces
nuclear DNA damage through the more reactive
carbonium ions production which ultimately cause
cell death?. Streptozocin is a beta -cytotoxin,
which induces chemical diabetes in most of the
species of animal including rat by selective
damage of the insulin-secreting B-cells of the
pancreas. The exact purpose of selecting or
choosing of streptozocin as a diabetes-inducer
was known to producetype -2 diabetes irreversibly
with streptozocin single dose i.p. administration
by relative necrotic action on the [B-cells of
pancreas leading to deficiency of insulin!®®!.The
main constituents of streptozocin were saponins,

flavonoids & tannins?®*. The Flavonoids are
considered as active principles in most of the
medicinal plants® & natural products with
positive effect for human health?.

Treatment of diabetic rats with Gurmar leaves
methanolic extract at 100mg/kg, 200 mg/kg& 300
mg/kgb.w. doses for 30 days caused a significant
fall in FBS levels in a dose dependent manner
when compared to diabetic control group. Most of
the studies of G.sylvestre on diabetes revealed
that there is a remarkable improvement in the
condition of damaged B -cells in histological
study of the pancreas with G. sylvestre leaves
methanolic extract treated diabetic albino rats.
However, the G. sylvestre leaves methanolic
extract did not restore the disturbed biochemical
parameter like BS levels to normal value in
diabetic rats. Hence, the extract can be used in
combination with other established anti-diabetic
drugs or herbal formulations for more effective
outcomes.

Conclusion

The present study, methanolic Gurmar leaf extract
of doses of 100mg/kg, 200mg/kg & 300 mg/kg
b.w. have potenthypoglycemic activity. The exact
mechanism of the antidiabetic property of Gurmar
methanolic extract is unknown.

However, further studies are required to identify
the probable mechanism of action to establish
its antidiabetic property.
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