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ABSTRACT

Animalswere treated with alcoholic and aqueous extract of Cassia fistula
at adose level of 400mg/kg bodyweight by standard methods. Blood glu-
cose, glycosylated hemoglobin, triglyceride, LDL, VLDL, HDL, blood urea
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and cholesterol were measured at the beginning and at the end of the
experiment. The extracts have shown potential activity in decreasing the
serum glucose level and other complications associated with experimental
diabetes. The extracts a so showed significant hypoglycemic effect in fasted
normal rats (P<0.01). The present study reveals that the bark of Cassia
fistula is very promising for developing standardized phytomedicine for
diabetes mellitus. Thus the present study supports the traditional claim of
the plant for the ailment of various diabetes associated complications.
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INTRODUCTION

Diabetesmellitus, achronic metabolic disorder, has
now becomean epidemic, withaworldwideincidence
of 5%inthegenera population. Thenumber of people
suffering from diabetes has soared to 246 million and
the disease now kills more peoplethan AIDSY. De-
creased physicd activity, increasing obesity, stressand
changesinfood consumption have beenimplicatedin
thisincreasing prevalencein the past two decades?.
Though different typesof oral hypoglycemic agentsare
availablealongwithinsulin for thetreatment of diabe-
tes, there is an increased demand by patientsto use
natural productswith antidiabetic activity™™. Recently,
more works are being published on the antidiabetic
activitiesof variousplantsin responseto WHO recom-
mendation of diabetesmellitus.

Theplant Cassiafistula (Leguminosae) gained its
nameas“Indian Laburnum” isaperennia treefoundin
Indid®. It isknown as Konnei in Tamil®. The plant
possess innumerabl e therapeutic activities such as
emetic, cathartic astringent, tonic, febrifuge, purgatives,
laxatives, antidiabetic, antidotefor snakebite, inthe
treatment of gout, rheumatism and antitumour®. The
presence of active constituents viz. barbaloin,
fistucacidin, an optically inactive leucoanthocyanidin,
3,4,7,8,4 -pentahydroxyflavan and anthroquinone gly-
coside-rhein have been reported from the bark!™. Ear-
lier studies showed that ethanolic extract of both root
and fruit reported for itsantidiabetic activity. Sinceno
scientific proof about antidiabetic activity of Cassafis-
tula bark, an attempt has been madeto explore such
activity for Cassiafistula bark. Inthe present work,
alcoholic and agueous extracts of Cassiafistula bark
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were eva uated for hypoglycemic and antidiabetic ac-
tivity (dloxaninduced modd).

MATERIALSAND METHODS

Plant material

The plant material, Cassia fistula was collected
from Chennal, South Indiaand it was authenticated by
Dr. Jayaraman, Director, Plant Anatomy Research Cen-
tre, Chennai.

Extraction

About 500 gm of powder wasextracted with alco-
hol and water by maceration method for 48 hours. The
extractswerefiltered and distilled off and thefind traces
of solvent wereremoved under vacuum and their per-
centageyieldswere7.58% and 12.05% respectively.
Phytochemical screening

In order to determine the presence of various
phytoconstituents, apreliminary phytochemical study
(color reactions) with plant extractsviz. a cohol and

agueous extractswere performedi®,
Animals

Healthy Widtar rats of either sex (150-180g) with
no prior drug trestment were used for the present stud-
iesobtained from Ingtitutiona Animal Breeding House,
Vels School of pharmaceutical sciences, Chennai-117.
Animalswere housed in plastic cages at an ambient
temperature (25+2°C) and rel aive humidity of 45-55%.
A 12:12hr light-dark cycle was maintained during the
experiments. They werefed with balanced rodent pel-
let diet from Poultry Research Station, Nandanam,
Chennai-35 and water ad libitumthroughout the ex-
perimental period. Animaswere acclimatizedtotheir
environment for at |east oneweek before experimenta
tion.

Acutetoxicity studies

The acutetoxicity test of the extracts was deter-
mined according to the OECD (Organisation for Eco-
nomic Co-operation and devel opment) guidelines423.
Theanimasof variousgroupscontainingfiveanimasin

TABLE 1: Hypoglycemic activity of Cassiafistulabark extractsin normal rats

Blood glucose concentration (mg/dl)

Treatment Dose mg/kg
Oh %h 1h 2h 3h
Normal control - 79.5440.75 79.0440.36 78.87+0.90 80.03+1.63 78.38+1.70
Glibenclamide 5 79.20+2.02  48.30+1.43**  39.60+1.63**  36.40+1.39**  40.90+0.86**
Alcohalic extract 400 80.03+2.44  72.53+3.15** 68.93+2.10**  62.73+2.66**  65.98+1.34**
Aqueous extract 400 82.20+2.15 71.72+3.05**  66.72+1.70**  60.36+1.52**  65.02+1.20**

Valuesaremean+SEM of 5replicates. Satistical significant test for comparison wasdoneby ANOVA, followed by Dunnet’s
‘t’ test (n=6). The values are ***P<0.001, **P<0.01, when compared against control

TABLE 2: Effect of Cassiafistulabark extractson biochemical parametersin diabeticrats

Experimental groups

Par ameters Normal Diabetic Glibenclamide Ethanaolic extract Aqueous extr act
control control (5mg/kg) (400mg/kg) (400mg/kg)

Blood glucose 79.5440.75**  302.41+1.05 67.74+1.20** 76.37+2.15** 74.82+0.78**
S. urea 30.45+1.39**  176.00+4.61 32.73£3.90** 62.54+4.09** 60.39+2.70**
S. creatinine 0.46+0.02** 1.56+0.20 0.4440.06** 0.60+0.05** 0.58+0.01**
S. cholesterol 37.32+4.62** 86.30£5.20 36.84+1.47+* 46.20+2.82** 44.28+0.82**
S. triglyceride 32.40+2.84** 97.38+3.92 34.00+0.72** 69.48+2.91** 68.9014.71**
HDL 24.80+1.26** 10.68+1.08 25.83+2.86** 18.90+1.02* 19.60+2.89*
LDL 22.84+4.81** 57.82+2.09 22.46+3.84** 37.82+0.92** 38.00+2.89**
Haemogl obin 11.60+0.44 7.90£4.75 10.8245.90 9.72+0.42 9.86+3.47

Gly.haemoglobin  1.86+0.25%* 5.72+0.37 2.60+0.20** 4.10+0.34* 3.62+0.64**

Valuesaremean+SEM of 5replicates. Satigtical sgnificant test for comparison wasdoneby ANOVA, followed by Dunnet’s‘t’
test (n=6). Thevaluesare**P<0.01, * P<0.05when compar ed against control
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each group were treated with the starting dose of
2000mg/kg of the test samplesand monitored for 14
days, for mortality and general behavior. No deathwas
observed till theend of the study!®. Thetest samples
were found to be safe up to the dose of 2000mg/kg
and from theresults; 400 mg/kg dose was chosen as
thetherapeutic dosefor further experimentation.

Hypoglycemic activity

Theanimaswerecdassfiedintofour groups(n=5).
They werefasted overnight. Group 1 was kept ascon-
trol, and wasgiven asingledose of 0.5ml/100g of the
vehicle; group 2 wastreated with glibenclamide (5mg/
kg) asthehypoglycemic referencedrug. Groups 3 and
4 weretreated with ethanolic and aqueous extracts at
thedoselevel of 400mg/kg (p.o.), asmentionedinthe
TABLE 1. Blood sampleswere collected fromtail tip
at O (beforeorad administration), 0.5, 1, 2 and 3 h after
administration™. Theblood sugar level was measured
using Accu-chek Active™ Test stripsin Accu-chek
Active™ Test meter.

Antidiabeticactivity

Alloxaninduced diabetic model was selected to
confirm the effectiveness of the active
antihyperglycemic extract in experimental diabetic
conditions. Diabeteswasinducedinratsby injecting
120mg/kg of alloxan monohydrate intraperitoneally
in 0.9% w/v NaCl to overnight-fasted rats. Therats
were then kept for the next 24 h on 10% glucose
solution bottles, in their cages, to prevent hypergly-
cemia. After 72 h of injection, fasting blood glucose
level was measured. The animals that did not de-
velop morethan 300 mg/dl glucoselevelswerere-
jected*¥. The selected diabetic animalsweredivided
into four groups (n=5) and one more group of nor-
mal non-alloxanised animals was al so added to the
study. Group 1 was kept as normal control (non-
alloxanised rats), which received asingledose of 0.5
ml/100 g of the vehicle; group 2 was kept as nega-
tive control, alloxan induced and received asingle
dose of 0.5ml/100 g of the vehicle; group 3, dia-
betic induced, wastreated with glibenclamide (5mg/
kg) asthereferencedrug. Groups4 and 5, diabetic
induced weretreated with a coholic extract and ague-
ous extract 400mg/kg. Thetreatment was continued
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for seven consecutive days (p.o.). At theend of the
7" day, the rats were fasted for 16 h and blood pa-
rameterswere determined.

Collection of blood and estimation of biochemical
parameters

Theblood sugar level was measured using A ccu-
chek Active™ Test stripsin Accu-chek Active™
Test meter by collecting the blood fromrat tail vein.
For other plasmaprofiles, blood was collected from
retro-orbital plexusof therats, under light ether an-
esthesia, using capillary tubesinto eppendorf tubes
contai ning heparin. The plasmawas separated by
centrifugation (5 min, 5000rpm) and was analysed
for lipid profiles (serum cholesterol, serum triglyc-
eride, HDL cholesterol, and LDL cholesteral), se-
rum creatinine, serum urea, hemoglobin and
glylosylated hemoglobin. The plasmaprofileswere
measured by standard enzymatic methods, with an
automatic analyzer and the results were presented
INTABLE 2 (Tulp, Goa, Model No. Evauation 300)
and glycosylated hemoglobin by colorimetric
method*Z.

Satistical analysis

Thevauesareexpressed asmean+SEM. There-
sultswereandyzed for Satisticd significanceusngone-
way ANOVA, followed by Dunnet’stest. P<0.05was
consdered significant.

RESULTSAND DISCUSSION

Thealcoholic extract showed the presence of ste-
roids, carbohydrates, tannins, flavonoids and an-
thraguinone glycos des and aqueous extract contained
steroids, saponins, carbohydrates, tannins, flavonoids
and anthraguinoneglycosides.

Thead coholic and agueous extractswere subjected
to hypoglycemic studiesat adoselevel of 400mg/kg
andtheresultsweregivenin TABLE 1. Both thetested
extractsof Cassia fistula showed significant hypogly-
cemic activity infasted normal rats.

The basal blood glucose levelsof all the groups
were statistically not different from each other. After
seven days, the values of blood glucose were de-
creased in al thetreated groups and the diabetic rats
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showed adlight increasein blood glucoselevel. Sus-
tained reductionin hyperglycemiain diabetesmellitus
will decreasetherisk of devel oping micro-and macro-
vascular complications. The administration of plant
extract and glibenclamideto diabetic ratsrestored the
level of blood glucose significantly (P<0.01).
Glibenclamideisreported to enhancethe activity of
Betacdlsof the pancreasresultingin secretion of larger
amount of insulinwhichinturn bringsdown blood glu-
coselevel*¥ so the mechanism behind the hypoglyce-
mic and antidiabetic effect of extractssuggestsanin-
sulin-likeeffecti*4,

Inuncontrolled or poorly controlled diabetes, there
isanincreased glycosylation of anumber of proteins
including hemoglobin. Therefore, thetota haemoglo-
bin level isdecreased and glycosylated haemoglobin
isincreased in alloxan diabetic rats*™. Theadminis-
tration of plant extract and glibenclamideto diabetic
ratsrestored the changesin thelevel of glycosylated
haemoglobin to near normal levels (P<0.01 and
P<0.05). But, both the tested extract did not show
significant effect inincreasing thetotal haemoglobin
content.

Thelevelsof serumlipidsareusually elevatedin
diabetes mellituswhich represents arisk factor for
coronary heart disease. Thisabnormally high level
of serum lipidsis mainly dueto the uninhibited ac-
tionsof lipolytic hormones on thefat depots, mainly
dueto the actions of insulin. Under normal circum-
stances, insulin activatesthe enzymelipoprotein li-
pase, which hydrolysestriglycerides. However in
diabetic state, lipoprotein lipaseisnot activated due
to insulin deficiency, resulting in
hypertriglyceridemid?®. Alloxaninduced diabetic rats
showed significant hypercholesterolemiaascompared
with control. Treatment with plant extract showed
significant decreasein cholesterol levels (P<0.01);
at the sametime, it showed anincreasein HDL-c
(P<0.05). Hyperchol esterolemiawas associated with
hypertriglyceridemiawhichwasa so significantly pre-
vented by treatment with the plant extract (P<0.01).
Treatment with plant extract of Cassiafistula sig-
nificantly decreased creatinine and urea levels
(P<0.01) which are considered significant markers
of renal dysfunction*. Thus the tested extract
(ethanolic and agqueous) wasfound to be effectivein

adleviating experimental diabetesand diabetesrelated
complications (TABLE 2).

We conclude that the plant has shown potential
activity indecreas ng the serum glucoseleve and other
complicationsassociated with experimenta diabetes.
Thisresearch supportstheinclusion of thisplant intra-
ditiona antidiabetic preparations.
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