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ABSTRACT
Background: Diabetes is almost growing health concern worldwide and now
emerging as an epidemic world over. Recently, full attention is being paid to the
study of natural products as potential antidiabetics. Objective of the study was to
evaluate the antidiabetic effect of hydroalcoholic leaf extract of Annona
squamosa (HAEAS) plant in alloxan monohydrate induced diabetic albino rats.
Methods: Almost a 30 Albino rats with 150- 200 grams weight were weighed
and grouped into 5 equal groups taking 6 rats in every group. Group A served as
normal control, Group B as diabetic control, received alloxan monnohydrate.
Group C and D was received alloxan + HAEAS suspension at 350 and 700 mg/kg
doses orally respectively, Group E was given alloxan + standard drug
(Glibenclamide 5mg/kg) suspension for 28 successive days and the effect of
HAEAS on blood sugar(BS) levels was measured at regular intervals. At the end
portion of this investigational research study samples of blood were collected
from all rats on 0day (initial), after 72 hrs and after 28th day (29thday) of given
test drug HAEAS treatment for biochemical estimation of BS and the BS values
were observed.
Results: The present research study revealed that HAEAS leaves has antidiabetic
effect against alloxan monohydrate induced diabetic rats on i.p. alloxan injection
at 150mg/kg.b.w. and confirms that on i.p. alloxan injection causes a significant
rise off BS in untreated albino rats when compared to control group. Diabetic rats
treatment with HAEAS leaves for 28 days caused dose a dependent fall in BS
values. Glibenclamide treated diabetic rats also showed a significant (P <0.00)
fall in BS content after 28 days of treatment.
Conclusions: This research study confirms that HAEAS leaves has shown
significant antidiabetic effect at 350 and 700 mg/kg. b.w. doses in alloxan
monohydrate induced diabetic rats.
Keywords: Antidiabetic property, Albino rats, Blood sugar, Glibenclamide,
HAEAS

INTRODUCTION
Almost most all Medicinal plants has been abundantly
used everywhere in many countries to control diabetes
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mellitus (DM). The hypoglycemic action of these plants is
still being in study state/study level.1 Diabetes is fairly a
chronic metabolic disorder of carbohydrate, protein and fat
metabolism which is characterized by elevation/enhanced
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levels of both fasting and post prandial BS which is usually
resulted from either insufficiency of insulin or dysfunction
of insulin.2 Annona squamosa belongs to the family of
Annonaceae and is known as “sitaphal” in Hindi and is a
plant of West- Indies country and is cultivated now
throughout the India at present.3 The Annona fruits are
eaten fresh actually. This plant leaves have been used as a
styptic, anthelmintic and. Insecticide.4 Unripe and dried
fruits works as a antidysentric and bark of Annona is used
as a tonic and also as a powerful astringent and vermifuge.4
Powdered seeds of Annona used to kill headlice.4 The plant
of Annona is reported to have phenolic compounds,
glycosides, proteins, flavonoids and tannins etc. in it.5
Flavonoids of this plant are known to possess the
antidiabetic activity.6 Annona leaves Phytochemical
compound screening has revealed that it has flavonoids in
it.7 Hence, the exact aim of this present research study is
to evaluate the antidiabetic effcet of Annona squamosa
(AS) leaves hydroalcoholic extract in albino rat model.
METHODS
Drugs and chemicals

alcohol(methanol) as a solvent. The solvent is evaporated
then at the room temperature to get a reddish brownish
coloured extract. This obtained extract was stored at a
temperature of 2-8ºC till further any other use.
Induction of diabetes in rats
Rats were used in this study were almost fasted overnight
and the blood was withdrawn from tail vein of the rats of
all each rat group before the treatment day (0(initial) day)
and after a exact 28 days of (on 29th day) treatment. Serum
of collected blood samples from the rats was completely
separated by the process of centrifugation and used for
biochemical estimation like BS.9 Before Diabetes
induction rats were almost fasted upto an 18 hrs period.10
Alloxan monohydrate single dose (150 mg/kg, b.w.) i.p.
was dissolved in the normal saline and was used for type 2 diabetes induction in rats after an overnight fasting. After
1 hr of the administration of alloxan, the experimental
animals (rats) were fed with supplied standard food pellet
diet and water ad libitum during this experimental
procedure. The rats were stabilized for a week and animals
showing a BS level of more than 200mg/dL (>200 mg/dL)
were selected for this experimental research study.

Alloxan monohydrate (Sigma Aldrich Chemicals St.louis,
USA.), Tab glibenclamide, 5mg (Aventis Pharma Ltd,
Ankles war), Diagnostic Kits (Roche, Mumbai), Methanol.

Experimental study design

Experimental animals

Albino Rats were completely divided in 5 groups whereas
group 1 was remained non-diabetic and group 2 consist of
diabetic and group 3 and 4 consist of diabetic + treated:

Both sexes of the rats (Albino rats) with a weight between
150gm-200gm were actually used in this experiment.
Albino rats were housed actually in polypropylene cages
and were grouped in to 5 groups, each group contains 6
rats and were kept at a controlled room temperature of
25±2ºC, and a relative humidity of 55% and 12 hrs. light:
dark cycle and were fed with the supplied standard food
pellet diet and water ad libitum during this experiment.
Prior to this experiment the rats were almost fasted for a
exact time period of 12 hrs with water ad libitum given and
weighed. All the study protocols of this research study
were approved by CPCSEA (Committee for the Purpose
of Control and Supervision of Experiments on Animals)
and were cleared by Institutional Animal Ethics
Committee (IAEC) clearance at Mamata Medical College
(MMC), Khammam of Telangana state.
Plant material and plant extract preparation
Annona plant leaves were collected from local places near
Khammam city at rotary nagar exactly in OctoberNovember and were authenticated by Assist. Professor and
Head, Botany Department, Govt. SRBJNR PG College,
Khammam. Extract was prepared by using the cold
maceration method. Annona Leaves were shade dried at a
room temperature for almost one week. These dried
Annona plant leaves were crushed in the form of fined
powder (Annona squamosa leaves powder) by using a
grinder (mixer grinder). This fine AS leaf powder was then
weighed and used for extraction using 70% of

•
•

•
•
•

Group I: Rats (normal control) received vehicle
(1ml/kg 0.5% CMC) orally for a exact 28 days
period.
Group II: Rats (diabetic control) received alloxan
monohydrate (Sigma Ltd., USA) single dose
(150mg/kg, b.w.) i.p. dissolved in NS (normal saline)
after full night fasting was used for induction of type
2 diabetes in rats.
Group III: Rats received i.p. alloxan single dose +
HAEAS suspension at 350mg/kg b.w. dose in 0.5%
CMC orally for an exact 28 days period.
Group IV: Rats received i.p alloxan single dose +
HAEAS suspension at 700mg/kg b.w. dose orally for
an exact 28 days period.
Group V: Rats received alloxan single dose (150
mg/kg, b.w.) i.p. plus Glibenclamide (5mg/kg b.w.)
suspension orally for 28 days period.

After 30 minutes of the treatment, each group rats were
given glucose (5gm/kg) orally in distilled water and blood
samples were collected from all groups on 0day (initial),
after 72 hrs and after 28 day (29thday) of given test drug
HAEAS treatment for the BS estimation and BS values
were observed.12
Statistical data analysis
Results of BS estimation are reported as mean±SD of six
rats in each rat group. The data were subjected to ANOVA
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(one-way analysis of variance) for multiple comparisons
followed by Dunnett’s test was applied for determining
statistical significance of difference in the sugar levels.
P<0.05 were considered as statistically significant.11

showed a significant (P <0.00) fall in the BS content after
exacting 28 days of treatment as shown in (Table 1).

RESULTS
The present research study has revealed that HAEAS
leaves has antidiabetic activity against the alloxan induced
diabetic albino rats on i.p. alloxan injection at
150mg/kg.b.w. dose and confirms that on i.p. alloxan
injection alloxan causes a significant rise off BS content in
untreated (diabetic rat group) albino rats when compared
to control group was shown in (Table 1).8
Treatment of diabetic rats with HAEAS leaves for exactly
28 days actually caused a dose dependent fall in the BS
levels. Glibenclamide treated rats with diabetes was also
Figure 1: Annona squamosa leaves.

Table 1: Effect of HAEAS in alloxan monohydrate induced diabetic albino rats on FBS levels.
Group treatment
Normal control 0.5% CMC 1 ml/kg/day orally
Diabetic control alloxan (150 mg/kg) in a single i.p. dose
Diabetic+AS leaves hydroalcoholic extract (350mg/kg/day)
orally
Diabetic+AS leaves hydroalcoholic extract (700mg/kg/day)
orally
Diabetic+glibenclamide 5mg/kg/day orally

Fasting blood sugar (mg/dl)
0 day (initial) After 72 hours
97.3±5.0
99.5±3.2
96.66±7.8
284.8±5.1

29th day (final)
96.5±5.3
276.3±4.5

99.8±6.4

282.2±6.0*

196.8±2.5**

99.83±3.1

276.8±3.3*

180.5±6**

97.67±4.3

267.2±6.1*

145±3.8**

All values are expressed in Mean±SD. Analyzed by one way ANOVA followed by Dunnet’s test for multiple comparison tests. *= p<0.05
when compared to the normal control group (significant p value)
** = p<0.00 when compared to diabetic control group (Highly significant p value)

DISCUSSION

Figure 2: Effect of AS leaves hydroalcoholic extract on
FBS levels in alloxan monohydrate induced diabetic
albino rats.

Chemically, alloxan (2,4,5,6 tetraoxypyrimidine) is an
oxygenated derivative of pyrimidine and is a cyclic analog
of urea which was reported to cause/develop permanent
diabetes in most of the experimental animals such as rats
and rabbits. It is a most popular diabetogenic agent which
is used to induce type- 2 diabetes in the experimental
animals (chemical induction of diabetes/experimental
diabetes induction by chemicals.14,15 One of the most
powerful methods of experimental diabetes induction is
chemical induction of diabetes by Alloxan.16 In the present
research study, alloxan caused a noticeable/prominent rise
off FBS levels in diabetic rats. As the alloxan monohydrate
is an extremely reactive/full reactive molecule which is
almost readily reduced to diuleric acid, which is then gets
auto-oxidized back to alloxan which ultimately results in
the free radicals production/generation which ultimately
damaged the β - cells of pancreatic islets DNA and thereby
cause cell death at the end.15
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In addition, Alloxan monohydrate has also been widely
used for the induction of experimental diabetes in the
experimental animals like rabbits, rats, dogs and mice with
a different disease severity grades by varying the alloxan
dose used.16,17
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