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ABSTRACT

Aim- The main aim of study is to evaluate the anti-diabetic and anti-cataract activity of different extracts of Butea monosperma in diabetic
animals. Material & Methods- Different extracts were prepared by successive solvent extraction methods. All the extracts were examined for
the presence of different phytoconstituents. Diabetes was induced by single injection of STZ (40mg/kg) in Wistar albino rats and diabetes was
confirmed by measurement of blood glucose level with the help of glucometer which is based on glucose oxidation methods. For the anti-cataract
activity cataract was induced by solution of glucose in goat lenses and different biochemical parameters i.e. MDA, Na+, K+ were measured.
Results- Preliminary phytochemical screening methods showed the presence of alkaloids, flavonoids, terpenoids, glycosides etc. In anti-diabetic
evaluation, butanolic extract showed a highly significant activity in diabetic animals as compared to other extracts. So butanolic extract was
further selected for the anti-cataract activity in goat eye lenses. Butanolic extract also highly significantly affect cataract formation all related
biochemical parameters and electrolyte level. Conclusion- Administrations of butanolic extract have significant antidiabetic effect in STZ
induced diabetes. Butanolic extract exhibited potent anti-hyperglycemic, antioxidant and anti-cataract effects in STZ induced type 2 diabetic rats.

This effect may be presence of flavonoids in butanolic extract.
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INTRODUCTION

Diabetes is defined as circumstances in which homeostasis of
carbohydrate, protein and lipid metabolism is improperly
keeping pace as a consequence of a relative or absolute
deficiency of insulin emission, resistance to insulin action or
both at one or more points in the multifaceted pathways of
hormone action!.

As diabetes progresses and [3-cell function deteriorates,
many complications occur due to hyperglycemia and other
vascular changes. When oxidative injure to the lens and its
proteins become extensive, the lens becomes adequately
cloudy to obstruct vision, and the individual is said to have a
cataract. Alternatively, events that cause loss of order and
induce abrupt fluctuations in refractive index result in
greater than before light dispersion and loss in transparency,
commonly called cataract?.

As per the literature review, it has been observed that
flowers of Butea monosperma Linn. is listed among the
various medicinal plants widely been used as a antibacterial,
demulcent, bitter tonic, laxative, carminative, refrigerant,
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and febrifuge, diuretic, useful in chronic cystitis, gonorrhea
and cadiotonic, acute-chronic inflammatory conditions and
in treatment of diabetes mellitus3.

In the absence of any scientific evidence for their anti-
diabetic activity in diabetic animals and use of these
medicinal plants in diabetic complication i.e. cataract
formation, there is a need in scientifically establishing the
anti-diabetic activity and anti-cataract activity in diabetic
animals, so that we are able to come up with a more effective
and potent bioactive extract with fewer side effects in
comparison with existing synthetic drugs*.

MATERIAL & METHODS
Collection and authentication:

The flowers of Butea monosperma was collected from
outfield during the month of March. The flowers were
washed thoroughly in tap water, dried in shade, finely
powdered and used for successive extraction methods. The
material was submitted to Department of Botany, Janata PG
College, A.P.S. University, Rewa, M.P., and identified by Prof.
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Dr. S.N Dwivedi, Professor and Head of Department, Janata
PG College, A.P.S. University, Rewa, M.P. as Voucher
Specimen Number-/]/BOT/H-312.

Successive extraction methods:

Powdered drug 100gm was weighed and packed in soxhlet.
The drug was continuously extracted with petroleum ether
for about 72 hours. Defatted drug was subjected to
extraction with chloroform in soxhlet apparatus, the
extraction was completed in 17-18 hrs. The extract was
dried & stored in dark place. Drug was subjected to
extraction with methanol (90%), butanol and finally with
water in soxhlet apparatus, the extraction was completed in
25 cycles. The extract was dried & stored in dark place. The
% Yield of the Petroleum ether, chloroform, methanol,
Butanol, & Aqueous extract of Butea monosperma were
calculated by using the following formulas.

Net weight of powder in gram after extraction
% Yield= x100
Total weight of leaf powder in gram taken for extraction

Preliminary phytochemical studies:

Preliminary phytochemical screening was performed for the
presence of fatty acids, terpenoids, alkaloids, flavonoids,
steroids and other active phytochemicals®.

Antidiabetic activity
Experimental Animals

Wistar Albino rats of either sex (150 to 200 g) were
purchased from the CPCSEA approved vendor New Delhi.
They were maintained under standard laboratory conditions
at 25 = 2°C and normal 12-hour light-dark cycle were used
for the experiment. Commercial pellet diet and water were
provided ad libitum throughout the course of study. All the
experiments on animals were done as per protocol approved
by IAEC/CPCSEA guidelines.

Selection of Dose (Acute Toxicity Studies)

Acute oral toxicity test was carried out according to the
OECD guideline No. 423. Wistar Albino Rats were kept for
overnight fasting prior to drug administration. A total of
three animals were used, which received a single oral dose in
2000 mg/kg, body weight of different extracts. The animals
were observed for a period of 24 hr for the changes in
behavior, hypersensitivity reactions etc. Mortality, if any,
was determined over a period of 2 weeks. Hence in our
studies we selected 1/10 and 1/5th dose i.e. 200 and 400
mg/kg dose.

Streptozotocin (STZ) induced diabetes in rats

After fasting 18 hours, the rats were injected intraperitoneal
injection through tail vein with a single dose of 40 mg/kg
Streptozocin (Sigma, St. Louis, Mo, USA), freshly dissolved in
citrate buffer (pH 4.5). After injection, the rats had free
access to food and water. The diabetes was confirmed by
estimating the blood glucose level after 3 days by glucometer
based on glucose oxidation method. Rats having blood
glucose level more than 250 mg/dl were selected for further
study?.

Experimental Design

In order to assess the anti-diabetic activity of Butea
monosperma the animals were divided in thirteen groups.
Each group contains six animals.
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Group 1: Normal control, 0.9% NaCl-treated animals

Group 2: Diabetic control, STZ -treated rats (40 mg/kg body
weight)

Group 3: Diabetic animals treated with Pet. Ether extract of

Butea monosperma (200 mg/kg body weight)

Group 4: Diabetic animals treated with Pet. Ether extract of
Butea monosperma (400 mg/kg body weight)

Group 5: Diabetic animals treated with chloroform extract of
Butea monosperma (200 mg/kg body weight)

Group 6: Diabetic animals treated with chloroform extract of
Butea monosperma (400 mg/kg body weight)

Group 7: Diabetic animals treated with methanolic extract of
Butea monosperma (200 mg/kg body weight)

Group 8: Diabetic animals treated with methanolic extract of
Butea monosperma (400 mg/kg body weight)

Group 9: Diabetic animals treated with butanolic extract of
Butea monosperma (200 mg/kg body weight)

Group 10: Diabetic animals treated with butanolic extract of
Butea monosperma (400 mg/kg body weight)

Group 11: Diabetic animals treated with aqueous extract of
Butea monosperma (200 mg/kg body weight)

Group 12: Diabetic animals treated with aqueous extract of
Butea monosperma (400 mg/kg body weight)

Group 13: Diabetic animals treated with Standard drug,
Glibenclamide-treated rats (5 mg/kg body weight)

Anti-cataract Activity of extract showing best activity in
STZ induced diabetes

Collection of Eye Balls

Fresh goat eye balls of young and healthy goats were
collected from the slaughter house, immediately after the
slaughter. These eye balls were immediately transferred to
the laboratory at 0-4°C. Sliced the Cornea from the front of
the eye to gain access to the lens.

Lens culture

The lenses were incubated in artificial aqueous humor (NaCl
140mM, KCl 5mM, MgCl2 2mM, NaHCO3 0.5mM, Na2HPO4
0.5mM, CaCl2 0.4mM, Glucose 5.5mM) for 72 hours at room
temperature at a pH of about 7.8 is maintained. In addition to
this 32mg of penicillin and 250mg of streptomycin were
added to prevent bacterial contamination. Glucose 55mM
served as cataract inducers.

The grouping schedules are as follows.
Group I: Normal lens glucose 5.5mM (control)
Group II: Glucose 55mM (induced)

Group III: A. Glucose 55mM+ Treated with Butanolic extracts
(100pg/ml)

B. Glucose 55mM+ Treated with Butanolic extracts
(300pug/ml)

C. Glucose 55mM+ Treated with Butanolic extracts
(500ug/ml)

Preparation of lens homogenate

After incubation, lenses were homogenized in 10 volumes of
0.1M potassium phosphate buffer, pH 7.0. The homogenate
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was centrifuged at 10,000 rpm for 1 h and the supernatant
was used for estimation of biochemical parameterss.

Biochemical Parameters
Estimation of total protein content

To 0.1 ml of lens homogenate, 4.0ml of alkaline copper
solution was added and allowed to stand for 10min. Then,
0.4 ml of phenol reagent was added very rapidly and mixed
quickly and incubated in room temperature for 30 mins for
colour development. Reading was taken against blank
prepared with distilled water at 610 nm in UV-visible
spectrophotometer. The protein content was calculated from
standard curve prepared with bovin serum albumin and
expressed as pg/mg lens tissues.

Estimation of malondialdehyde (MDA)

Lenses were homogenized in10% (w/v) 0.1 M Tris-HCl
buffers (pH 7.5). One milliliter of the homogenate was
combined with 2 ml of TCA-TBA-HCl reagent 15%
trichloroacetic acid (TCA) and 0.375% thiobarbituric acid
(TBA) in 0.25 N HCI and boiled for 15 min. Precipitate was
removed after cooling by centrifugation at 1000g for 10 min
and absorbance of the sample was read at 535 nm against a
blank without tissue homogenate. The values are expressed
as nmoles of MDA/ min/ mg lens protein8.
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Estimation of Different electrolytes

Sodium and potassium levels were estimated by flame
photometrys.

Statistical Analysis

The values are expressed in mean *+ SEM. The results were
analyzed by using one way analysis of variance (ANOVA)
followed by Dunnet's "t” test to determine the statistical
significance. p< 0.05 was chosen as the level of significance.
Statistical analysis was performed using Graph Pad Prism
Software 5.0 version.

RESULTS

Streptozotocin induced antidiabetic activity of Butea
monosperma

Effect on Blood glucose level

The induction of diabetes with streptozotocin increases the
blood glucose level significantly (p<0.001) in group Il rats as
compared to normal rats. In 21 day study glibenclamide the
standard drug restored the blood glucose highly significantly
with the p<0.001 in 14 days whereas butanolic extract (200
& 400 mg/kg) reduced the glucose level moderately and
highly significant with p<0.01 & p<0.001. Petroleum ether,
chloroform, methanolic and aqueous extracts had
moderately significant effects (p<0.01) on 14th and 21st days.

Table 1: Effect of different extracts on glucose level in streptozotocin induced diabetic rats

Grou Group Blood Sugar level
p No Long Term Study (Days)
Before inducing 3 7 14 21
Diabetes

I Normal control 81.5 + 2.44 82.2+248 82.5 +3.77 83.5+3.77 82.11 + 3.44

11 Diabetic control 82.4 +2.83 242.1 +4.55 273.8 £ 3.77*** 262.3 +3.51 ™ 292.1 £ 3.24™

11 Pet. Ether extract 78.1 £3.33 240.6 £ 2.55 239.9 £ 4.33** 234.8+ 4.44%* 227.6 £ 4.22**
(200 mg/kg)

IV Pet. Ether extract 82.72 +3.58 244.4 +3.74 224.3 £ 3.49** 218.8+ 3.61** 206.4 £ 4.41**
(400 mg/kg)

Vv Chloroform extract | 81.4 +3.46 242.6 £ 3.58 2229 +3.51 214.8+ 4.33** 212.6 £ 3.65**
(200 mg/kg)

VI Chloroform extract | 80.4 + 3.45 243.6 £ 3.68 220.2 £3.41 214.8+ 2.99%* 215.6 + 3.88**
(400 mg/kg)

VII Methanolic extract | 79.4 + 3.44 242.7 + 3.69 226.3 +4.41 218.3 £3.49** 215.1 £ 3.55**
(200 mg/kg)

VIII Methanolic extract | 82.3 +2.44 243.6 +3.42 2219 +3.44 215.8+ 4.55*%* 217.6 £ 3.78**
(400 mg/kg)

IX Butanolic extract 84.27 +2.49 245.1 +3.65 215.2 + 3.66*** 201.8+£3.38*** 193.2+ 4,55%**
(200 mg/kg)

X Butanolic extract 87.78 £ 3.49 243.6 + 3.69 205.2 £ 4. 71%** 190.6+4.62*** 170.3+ 4,55%**
(400 mg/kg)

XI Aqueous extract 82.4 +3.92 241.7 £ 3.44 271.8 £ 3.44 265.3 £3.11* 262.1 +3.33*
(200 mg/kg)

XII Aqueous extract 83.4 +2.83 241.7 £3.44 268.2+ 4.31 262.3 £2.66* 259.1 + 3.44*
(400 mg/kg)

XIII Glibernclamide 83.25+2.44 2448 +2.61 198.2 + 3.66** 168.3+4.55%** 159.7+ 3.24%**
(5 mg/kg)

Where- *p<0.05, **p<0.01, ***p<0.001 compared with diabetic control vs treated groups

Anti-cataract Activity in Goat Eye Lenses

Glucose (55mM) treated lenses showed significantly higher
Na+ and lower K+ activity (P<0.001) compared with normal
lenses. Butanolic extract treated lenses showed significantly
increased level of K+ (P<0.001) with increasing
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concentration and the maximum activity was registered at
concentration of 500 pg/ml respectively.

Butanolic extract treated lenses showed significantly
decreased level of Na* (P<0.001) with increasing
concentration and the maximum activity was registered at
concentration of 500 ug/ml respectively.
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Table 2: Effect of butanolic extract on Na* and K+ activity in lens homogenate

Description Na*(meq/gm) K*(meq/gm)

Normal Goat lens 152+4.14 15.1+1.4

Goat lens + Glucose55mM 221.4+3.35%** 6.6+0.3***

Goat lens + Glucose55mM +

Butanolic extract in conc. of

a) 100 pg/ml

b) 300 pg/ml 167.6+£4.73** 8.4+0.44*

¢) 500 pg/ml 159.7+£3.41%* 11.5£0.4**
153.4+13.56*** 14.4+2.6***

Where- *p<0.05, **p<0.01, ***p<0.001 compared with diabetic control vs treated groups

Effect of Butanolic Extract on total protein and MDA level

Group II (disease control) showed significant decrease
(P<0.001) in protein content as compared to group I. On the
treatment of butanolic extract, the total protein content was
highly significantly increased in treated groups.

There is a significant increase in MDA levels in groups
treated with glucose. Butanolic extract treated lens had
showed significant decrease in lipid peroxidation levels
when compared to glucose 55 mM treated lens. The level of
MDA was expressed in nmoles of MDA formed/mg protein.

Table 3: Effect of butanolic extract on total protein and MDA level in lens homogenate

Description Total Protein (mg) MDA (nmoles/mg)
Normal Goat lens 182.5+3.43 33.9+2.43

Goat lens + Glucose55mM 153.24£3.12** 60.5+3.22

Goat lens + Glucose55mM +

Butanolic extract in conc. of

a) 100 pg/ml 167.5+3.32* 50.2+3.95*

b) 300 pg/ml 180.4+4.27** 44.1+2.74%

¢) 500 pg/ml 186.5+£2.35%** 36.4+4,34***

Where- *p<0.05, **p<0.01, ***p<0.001 compared with diabetic control vs treated groups

DISCUSSION

The research was envisaged for antidiabetic and anticataract
activity of different extracts of flowers of Butea monosperma
by STZ induced diabetes.

The islet B-cells are susceptible to damage caused by oxygen
free radicals 910 since the antioxidant defense system is weak
under diabetic condition. The levels of antioxidant protection
structure are altered in streptozotocin-induced diabetic rats,
which are in good association with the present observation.
Non protein thiols like glutathione are one of the significant
primary defenses that frustrate the oxidative stress.
Decreased levels of serum glutathione in streptozotocin
diabetic rats, which is in dependable with earlier reportst®
‘The butanolic extract of Butea monosperma produced a
marked decrease in blood glucose levels at 200 mg/kg and
400 mg/kg body weight in streptozotocin-diabetic rats after
21 days treatment. The antidiabetic effect Butea monosperma
may be due to increased release of insulin from the existing
[-cells of pancreas.

Butanolic extract showed the presence of flavonoids and
phenolic compounds. From the previous reported literature,
triterpenoids, flavonoids and phenolic compounds are
responsible for anti-diabetic effect. So almost certainly,
antidiabetic effect of plants may be due to presence of
flavonoids.

Lens being rich in structural proteins has long been
hypothetical that eventual event in cataractogenesis is
essentially a disturbance in the state of lens proteins. Most of
the changes observed in protein structure are due to ageing
of the proteins 1112 which may lead to the defeat of
transparency!3. The lens yellows with age and this modify
has been attributed to insoluble fraction in both ordinary!4
and cataractous lenses?5.
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In our study we found that, on treatment of both butanolic
extract had significantly increased protein content in lens.
The probable mechanism of anti-cataract activity may be via
alteration of protein content in eye.

Antioxidant enzymes are able to catalytically take away free
radicals and other reactive kind. A wide array of enzymatic
antioxidant military protection exists, including superoxide
dismutase (SOD), catalase (CAT), and glutathione peroxidase
(GPX)16. Appearance of some of these enzymes is controlled
by redox-sensitive transcription factors, allowing the
antioxidant system to respond to fluctuations in production
of oxidizing species caused by photo oxidative processes,
especially during sustained exposurel?.

In our study we found that, on administration of butanolic
extract had significantly decreased the MDA level. MDA is a
powerful oxidant radical and can smash up the lens. Since
flavonoids act as an antioxidant derivative, so by inhibiting
the formation of these radicals they prevent further spoil by
oxidation.

Na+ K+ ATPase is significant in maintaining the ionic
equilibrium in the lens, and its impairment causes
accumulation of Na* and loss of K+ with hydration and
swelling of the lens fibers leading to cataractogenesis
(Wilbur, 1949). In the present study, cataract lens treated
with butanolic extract eminent the activity of total proteins
and K+ ions to the level of normal level while reduced
concentrations of Na* ions. This clearly evidenced that
butanolic extract prevent the alteration of Na* and K+
imbalance, which may be due to a direct effect on lens
membrane Na+ K+ - ATPase or indirect through their free
radical scavenging activity.
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CONCLUSION

Administrations of butanolic extract have significant
antidiabetic effect in STZ induced diabetes. Butanolic extract
exhibited potent anti-hyperglycemic, antioxidant and anti-
cataract effects in STZ induced type 2 diabetic rats. Thus, our
results strongly sustain the notion that behavior of butanolic
extract to diabetics would help in achieving good glycemic
and metabolic manage due to its antidiabetic and anti-
cataract effect.
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