urnal of B
Jo

edi
om cine
Bi

lysis &
ana
io

ISSN: 1948-593X

Journal of
Bioanalysis & Biomedicine

Mishra and Vijayakumar, J Bioanal Biomed 2014, S12
DOI: 10.4172/1948-593X.S12-003

Open
OpenAccess
Access

Research Article

Anti-Hyperglycemic and Antioxidant Effect of Saraca asoca (Roxb. De
Wilde) Flowers in Streptozotocin-Nicotinamide Induced Diabetic Rats: A
Therapeutic Study
Shanti Bhushan Mishra1* and Vijayakumar M2
1

Department of Pharmacognosy, United Institute of Pharmacy, Allahabad, India

2

The Himalaya Drug Company, Bangalore, India

Abstract
50% Ethanolic extract of Saraca asoca Roxb. de Wilde flowers (SAE) was screened for its antihyperglycemic
and antioxidant effect in streptozotocin-nicotinamide induced diabetic rats. Phytochemical analysis of SAE revealed
the presence of phenolic compounds phytosterol, flavonoids and saponins. After the administration of extract 200
mg/kg body weight/day) in diabetic rats has improved the elevated levels of blood glucose (p<0.01). The decreased
activities of key antioxidant enzymes such as superoxide dismutase, catalase, glutathione peroxidase, glutathione
reductase and glutathione in diabetic rats were brought back to near normal range upon SAE treatment. Our studies
demonstrate the anti-hyperglycemic and anti-oxidative potential of Saraca asoca which could exert sympathetic
effects against the diabetes and associated free radicals complications.

Keywords: Saraca asoca; Antidiabetic; Streptozotocin; Ethanolic
extract; Histopathology

Plant material

Introduction
Diabetes mellitus is a disease that has been characterized by a series
of complications affecting several tissues in the body. Free radicals
have been implicated in the pathophysiology of diabetes and oxidative
stress may be a common pathway linking diverse mechanisms for
the complications in diabetes. The protection of cells from oxidative
stress is essential and under normal conditions adequate protection
is provided by the antioxidant systems [1]. Mammalian cells possess
elaborate defense mechanisms for free radical detoxification involving
metabolic enzymes such as superoxide dismutase (SOD), catalase
(CAT) and glutathione peroxidase. (GPx) Non-enzymatic molecules,
including thioredoxin, thiols, vitamins E, C and trace metals, such as
selenium function as direct scavengers of ROS [2].
In recent years, interest in finding naturally occurring antioxidants
that can protect against oxidative stress has increased considerably,
with a view to their use in foods or as medicinal formulations to replace
synthetic antioxidants [3]. Natural antioxidants have been reported to
have a wide range of biochemical activities, including inhibition of ROS
generation, direct or indirect scavenging of free radicals, and alteration
of intracellular redox potential [4]. The use of plants as source of drugs
and their validation is gaining increasing attention [5]. Because of
this bleak forecast, research on anti-diabetic plants has been strongly
encouraged by World Health Organization. Ashoka is wonderful herb
that claims to cure several diseases. Leaves possess blood purifying
properties, CNS depressant activity, anti-platelet aggregation activity
[6,7] and seeds have antipyretic, anti-arthritic action [8,9]. Flowers
pounded in water are used in hemorrhagic dysentery [10,11], and
the dried flowers in diabetes [12]. Previously isolated constituents
of the plant are Flavonoids, lignin glycosides and Gallic acid [13,14].
Although infusion of S. asoca flowers has been used to treat diabetes
as a folk medicine, no scientific report exists for the use of this plant
to treat diabetes. Therefore first time an attempt has been made for
investigating its antihyperglycemic activity and effects on total lipid,
cholesterol triglycerides and enzymatic parameters as scientific
evidence.
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Material and Methods
Saraca asoca Roxb. de Wilde (Caesalpiniaceae) fresh flowers
collected from NBRI campus, Lucknow in the month of March and
authenticated by a taxonomist with voucher specimen number CIFRB-2-126-3.

Extract preparation
The freshly collected flowers (2 kg) of S. asoca were first air-dried
and then dried in tray drier under control conditions and powdered.
The powdered flowers (950 g) were macerated with petroleum ether to
remove fatty substances; the marc was further exhaustively extracted
with of 50% ethanol for 3 days (3 X 3L) by cold percolation method
and centrifugation at 10,000 rev/min. The extract was separated by
filtration and concentrated on rotavapour (Buchi, USA) and then dried
in lyophilizer (Labconco, USA) under reduced pressure and thus 100.0
g of solid residue (yield 10% w/w) was obtained.

Phytochemical screening
Phytochemical screening of ethanolic extract was carried out by
standard procedures [15], which revealed the presence of chemical
constituents like fixed oil, phenolic compounds phytosterol, flavonoids
and saponins.
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Experimental animals
Healthy adult Wistar albino rats weighing 200-250 g were used for
the pharmacological studies. The animals were housed in polypropylene
cages, maintained under standard conditions (12/12 h light and dark)
at 25 ± 3°C and 35-60% humidity. They were fed with standard rat
pellet diet (Amrut, India) and water ad libitum. The Institutional
Animal Ethical Committee, United Institute of Pharmacy, Allahabad,
India (No. 1451/PO/a/11/CPCSEA) has approved the study.

Oral acute toxicity study
The lethal median dose (LD50) determination was done in rats by
OECD guidelines 423 [16]. A single dose of the extracts (5 mg/kg, 50
mg/kg, 300 mg/kg and 2000 mg/kg) in appropriate quantity of water
was given orally by gavage to different group of animals (three each).
The animals were allowed free access to water and food. However, all
the animals were deprived of food for 2 hr before and 4 hr after dosing.
The animals were continuously monitored during first 4 hrs and every
one-hour during the first 12 hrs for any adverse effects. Later they were
monitored (daily twice) for any abnormal changes throughout the
study period (14 days).

Experimental induction of diabetes
Streptozotocin (STZ) was freshly dissolved in (0.1M, pH 4.5) citrate
buffer and Nicotinamide was dissolved in normal physiological saline
and maintained on ice prior to use. All animals were allowed to adapt to
cages for 3 days, after which they were fasted overnight. Non-insulindependent diabetes mellitus was induced in overnight fasted rats by a
single intraperitoneal injection of Streptozotocin (60 mg/kg b.w), 15
min after the intraperitoneal administration of nicotinamide (120 mg/
kg b.w) all animals were given free access to food and water. Blood
glucose levels were measured 2 days after STZ injection and used as
parameters to obtain matching pairs of rats with diabetes of similar level
of severity. Only rats with fasting blood glucose levels greater than 220
mg/dl were considered to be diabetic and were used in the experiment.
The mean blood concentration of glucose in normoglycemic rats was
85 mg/dl. The animals were randomly assigned to five different groups
i.e. group I to V. Group I served as control containing 6 normal rats
[17].

Experimental design
Five groups of rats were used to study the effect of 50% ethanolic
extract of Saraca asoca. Each group consisting of six rats.
Group I-Control rats received vehicle normal saline solution
Group II-Diabetic control rats received vehicle normal saline
solution
Group III and IV-Diabetic rats treated with extract 100 & 200 mg/
kg body weight respectively.
Group V-Diabetic rats treated with standard drug Glibenclamide
600 µg/kg body weight
The vehicles and the drugs were administered orally using oral
gavage tube daily for three weeks. Blood samples were collected for the
measurement of blood glucose level from the tail vein on 0 day, 7th, 14th
and 21st day. The blood glucose level was determined by glucometer
(one touch). The values of sample treated were compared with that of
the standard group which was treated with Glibenclamide. Then the
animals were sacrificed by cervical dislocation. The liver, kidney and
pancreas were exposed and perfused with cold saline phosphate buffer
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of pH 7.4 for histopathological examination. Blood free liver and kidney
were taken away and homogenized in a glass Teflon homogenizer
separately (10% w/v). Incubation was done at 37°C under controlled
conditions for biochemical estimation. The collected blood samples
were immediately centrifuged at 2500 rpm for 15 min. The serum
separated was collected in fresh serum tubes and stored in refrigerator
(2-4°C) after tightly capped. Effect of test extracts on serum glucose,
antioxidant enzymes and lipid profile were assessed.

In-vivo antioxidant activity in diabetic rats
Measurement of Catalase (CAT), Superoxide dismutase (SOD),
Glutathione –S-transferase (GST), Reduced glutathione (GSH) and
Glutathione peroxidase (GPx) were determined for ascertain its
antioxidant activity by standard procedure of Pari [18].

Histopathological examination
At the end of the treatment period the control as well as treated
rats were sacrificed by using cervical dislocation and the pancreas was
dissected out and part of pancreatic tissue was immediately fixed in
bouin’s fluid for 24 hr and washed in running tap water to remove
colour of bouin’s fluid and dehydrated in alcohol in ascending and
descending order, embedded in paraffin and cut at 5 μm in a rotary
microtome. These sections were then deparaffinized in xylene and
stained with hematoxylin-eosin and mounted with canada balsam.
The histopathological slides were examined and photographs were
captured with a digital stereomicroscope (Olympus, B061) [19].

Statistical analysis
The statistical analysis of all the pharmacological analysis was
carried out using GraphPad Prim version 3.03 for windows. The values
are represented as mean ± S. D. for six rats data were analyzed by
ANOVA with post-hoc difference was analysed using Newman-keuls
method.

Results
Acute toxicity study
The LD50 determination was done by OECD guidelines 423. The
LD50 of the 50% ethanolic extract of flowers of Saraca asoca was found
to be 1000 mg/kg. One-tenth of the maximum dose of the extract tested
was selected for the study, i.e. 100 mg/kg and double strength 200 mg/
kg.

Antihyperglycemic activity
There was a significant elevation in serum glucose, total cholesterol,
triglycerides, and total lipid while the enzymatic and non enzymatic
parameters viz. GSH, GST, GPx, CAT and SOD significantly decreased
in the diabetic control group animals. (Figure 1) showed that the 50%
ethanolic extract of flowers of S. asoca tended to bring serum glucose
towards normal value at dose of 200 mg/kg after 21days treatment
(228.33-126.77) (p<0.01) whereas Glibenclamide lowers significant
blood glucose level after 21 days treatment (228.33-94.68) (p<0.001).
(Figure 2) showed the administration of the S. asoca extract (200 mg/kg
body wt.) trivial change serum triglycerides (115.66-101.46; p<0.05)
total cholesterol (153.66-145.16) and total lipid (148.83-123.25;
p<0.001) levels in diabetic rats.

Effect of extract on antioxidant status
The effect of S. asoca extract on antioxidant status, the activities of
enzymatic antioxidants SOD, CAT, GPx and GST and non-enzymatic
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antioxidant GSH were estimated and results were shown in (Table 1).
The activities of enzymatic and levels of non-enzymatic antioxidant
were significantly decreased in diabetic control rats. After 21 days

Histopathological investigation
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The value represents the means ± S.D. for 6 rats per group. ap<0.05, bp<0.01
and cp<0.001 compared to diabetic control group. zp<0.001 as compared to
normal group.
Figure 1: Antihyperglycemic activity of extract of S. asoca.
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The value represents the means ± S.D. for 6 rats per group. ap<0.05, bp<0.01
and cp<0.001 compared to diabetic control group. zp<0.001 as compared to
normal group.
Figure 2: Effects of extract of S. asoca on the total cholesterol, triglyceride and
lipid level

Parameters

In (Figure 3), microscopically examined pancreas section of
control group (3A) showed Islets are normal. The architecture is
preserved. The acini are lined by round to oval cells with moderate
cytoplasm and small round to oval nuclei where as in diabetic control
group (3B) Islets shows depletion of cells. The architecture is preserved.
The acini are lined by round to oval cells with moderate cytoplasm and
small round to oval nuclei. In case of extract 100 mg/kg treated group
(3C) the architecture is normal. The islets are normal. The islets show
depletion of the acinar cells. The acinar cells show moderate cytoplasm
and round to oval nuclei. There is no evidence of inflammation. 50%
ethanolic extract 200 mg/kg treated group (3D). The acinar cells show
moderate cytoplasm and round to oval nuclei. There is no evidence
of inflammation, while in standard treated group (3E), there is mild
infiltrate of lymphocytes at some foci. The acini are lined by round to
oval cells with moderate cytoplasm and small round to oval nuclei.

Diabetes produces substantial changes in intracellular metabolism
in many tissues including liver and kidney [20]. In the present study,
STZ treatment caused a significant depletion of both non-enzymatic
and enzymatic antioxidants of liver and kidney tissues [21,22]. SOD is
an enzymatic antioxidant which reduces superoxide radical to hydrogen
peroxide, CAT in turn involved in the reduction of hydrogen peroxide
[23]. A decrease in the activities of these antioxidant enzymes in tissues
can lead to the formation of superoxide anion and hydrogen peroxide
which can later form hydroxyl radical. GSH-metabolizing enzymes,
GPx and GST work in concert with glutathione in the decomposition
of hydrogen peroxide and other organic hydroperoxides to non-toxic
products, respectively, at the expense of reduced glutathione. Reduced
activities of GPx and GST observed were due to inactivation of these
enzymes by ROS. Treatment with S. asoca showed increased activities
of enzymatic antioxidants, which might be due to the presence of
phytosterols and flavonoids. Flavonoids present in the flower-extract
scavenge the free radicals generated during diabetes, as they are well
known for their antioxidant properties [24,25]. Our investigations

Normal control

Diabetic control

SAE treated
(100mg/ kg BW)

SAE treated
(200mg/ kg BW)

Glibenclamide treated
(600μg/kg)

129.67 ± 2.66
118.77 ± 2.31

74.23 ± 1.51 z
46.17 ± 2.49 z

82.46 ± 2.27a
62.15± 3.56

98.12 3.34c
69.38 ± 2.78

130.56 ± 1.41c
95.17 ± 2.55 (NS)

6.75 ± 0.97
6.88 ± 0.34

3.42 ± 0.18 z
2.66 ± 0.27

3.56 ± 0.83b
3.09 ± 0.54a

3.98 ± 0.28c
3.68 ± 0.38b

5.12 ± 0.11b
3.76 ± 0.91b

9.38 ± 0.91
7.33 ± 0.14

5.19 ± 0.88 z
4.99 ± 1.01y

5.82 ± 0.76b
5.08 ± 0.14a

6.42 ± 0.54c
5.92 ± 0.26c

7.24 ± 0.61b
5.66 ± 0.58a

71.25 ± 2.17
38.33 ± 1.22

38.67 ± 1.92 z
20.55 ± 1.75 z

44.32 ± 2.59b
21.26 ± 1.08a

58.45 ± 1.26c
28.52 ± 1.41c

65.31 ± 2.56c
35.24 ± 1.81c

6.34 ± 0.19

3.41 ± 0.22 z

5.97 ± 0.62b

5.32 ± 0.43c

4.28 ± 0.24b

GSH (mM of DTNB conjugated/mg protein)
Liver
Kidney

GST (µ mol of CDNB-GSH conjugate formed/min/mg protein)
Liver
Kidney
GPx (µg glutathione consumed/ min/mg protein)
Liver
Kidney
CAT (µmol of H2O2 consumed/ min/mg protein)
Liver
Kidney
SOD (U/min/mg/ Hb)
Erythrocytes

The values represent the means ± S. D. for six rats per group. ap<0.05, bp<0.01 and cp<0.001 compared to diabetic control group. yp<0.01, zp<0.001 as compared to
normal; SOD: superoxide dismutase; GSH: Glutathione; GPx: glutathione peroxidase; GST: glutathione-S-transferase; CAT: Catalase.
Table 1: Effect of S. asoca extract on antioxidant enzyme activities in STZ-nicotinamide diabetic rats.
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Figure 3: Histopathology of pancreas.

indicate the efficiency of the extract in the maintenance of blood
glucose levels in streptozotocin-nicotinamide induced diabetic rats.
Administration of aqueous ethanolic extract of S. asoca to diabetic
rats showed a moderate decrease in the levels of blood glucose. The
possible mechanism by which 50% ethanolic extract brings about its
hypoglycemic action in diabetic rats may be by potentiating the insulin
effect of plasma by increasing either the pancreatic secretion of insulin
from the existing beta cells or by its release from the bound form. This is
also evidenced by histopathological examination of pancreas showing
expansion of islet cells, which cause more insulin secretion.

Conclusion
The current study provides some useful insight into the
antihyperglycemic potency of Saraca asoca flowers in streptozotocin
–nicotinamide induced diabetes. However, we suggest that further
work should be carried out at molecular level to find out the absolute
mechanism of action of plant S. asoca in experimental diabetes.
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