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ABSTRACT

The present study was undertaken to evaluate the Antidiabetic activity of
bark of Pithecellobium ducle Benth. Hydro alcoholic bark extract of
Pithecellobium ducle Benth was subjected to qualitative phytochemical
analysis which showed the presence of sterols, alkaloids, glycosides, sa
ponins, tannins, carbohydrates, proteins, flavonoids and phenolic com-
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pounds. The extract at dose levels of 200mg/kg.b.wt and 400mg/kg.b.wt
were screened for antidiabetic activity in alloxan induced rats. The extract
at dose level of 400mg/kg.b.wt showed a significant antidiabetic activity
(p<0.05) when compared to standard Glibenclamide and also showed sig-
nificant decreasein cholesterol and triglyceride level s (p<0.05) when com-

pared to control diabetic rats.

INTRODUCTION

Diabetesmdllitusachronic metabolic disorder has
become an epidemic, with aworldwideincidence of
5% in the general population™. Decreased physical
activity, increasing obesity, stressand changesin food
consumption have beenimplicated in thisincreasing
prevalencein the past two decades. Ancient Indian
Sanskrit literaturethat dealswith the health care sys-
tem describesthe diabetesmellitus as ‘madhumeha’.
Current studies conducted estimates that diabetes
méd litusismost popular and commonly appearing dis-
order in human population all over theworld. A re-
cent devel opment in modern science hel psto under-
stand the pathophysiology of diabetesmellitusand rely
on theayurvedic and modern medicineto prevent and
treat thisdisorder. These developmentshelp toiden-
tify the potential constituentsand develop nove thera-
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piesfrom traditional medicinal plantsto combat the
diabeteswith |esser side effects.

Pithecell obium ducle Benth (Leguminosea) isa
smal to medium size, evergreen, spiny treeupto 18 m
height, and native of tropical Americaand cultivated
throughout the plainsof Indiaand intheAndaman’s. It
isknown as‘Vilayati Babul”in Hindji, ‘Seema chinta’ in
Telugu and ‘kodukkappulli’ in Tamil. The various ex-
tracts of leaf, root, and seed of the plant have been
reported to be antidiabetic activity, and also bark ex-
tract of the plant exhibitsastringent activity in dysen-
tery, febrifuge and treatment of dermatitis. The pres-
enceof steroids, saponins, lipids, phospholipids, gly-
cosides, glycolipidsand polysaccharideshasbeenre-
ported inthe seedd?9. Thebark contains 37% of tannins
of catechol type. Quericitin, kaempferol, dulcitol and
afezilin have been reported from theleaves®”. Roots
have been reported to possess estrogenic activity!®.


mailto:raghupraveenakula@ymail.com

202

Antidiabetic activity of bark extract of Pithecellobium dulce benth

NPAIJ, 6(4) 2010

Full Paper e

Studieson dkylated resinsfrom seed oil havebeenre-
ported recently!®. So, an attempt was madeto evalu-
atetheantidiabetic potential of hydro alcoholic bark
extract of Pithecellobiumdulce Benth.

MATERIALSAND METHODS

Plant collection

Thebarksof the plant were collected during March
2010from Eluru, India. The plant specieswasidenti-
fied and authenticated by Department of Botany,
AcharayaNagarjunaUniversity, Guntur.

Extraction procedure

The fresh bark of Pithecell obium dulce Benth
was washed with water, air dried at room tempera-
ture, thedried bark material was powdered mechani-
cally. Around 750gm of finely powdered bark was
extracted with agueous ethanol (30:70) by using
soxhlet extraction apparatus for about 18 hr. After
extraction the solvent wasdistilled off and extract was
concentrated on water bathto adry residdueand dried
inadessicator.

Phytochemical screening

Thehydro a coholic extract was subjected to quai-
tative phytochemicad investigationfor theidentification
of the phytoconstituentsviz., sterols, akaoids, glyco-
s des, sgponins, tannins, carbohydrates, proteins, phe-
nolic compoundsand flavonoidg?.

Experimental animals

Hed thy adult Wistar ratsweighing 150-220 gwere
used for the antidiabetic activity. The animals were
housed in clean polypropylenecagesand maintainedin
awel|-ventilated temperature controlled animal house
with aconstant 12h light/dark schedule. Theanimals
werefedwith standard rat pelleted diet and clean drink-
ing water was made availablead libitum.

Acutetoxicity studies

The acutetoxicity test of the extracts was deter-
mined according to the OECD (Organization for Eco-
nomic Co-operation and devel opment) guidelinesNo.
420. Wistar rats (150-220 g) were used for this study.
After the sighting study, starting dose of 2000 mg/kg
(p.0.) of thetest sampleswasgiven to various groups
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containing fiveanimalsin each group. Thetreated ani-
mals were monitored for 14 days, for mortality and
generd behavior. No death was observed till theend of
thestudy. Thetest sampleswerefoundto besafeup to
thedose of 2000 mg/kg, and, from theresults, 200 mg/
kg and 400 mg/kg dose were chosen for further ex-
perimentation.

Antidiabetic screening

For experiment overnight fasted Wistar ratswas
induced by asingleintraperitoneal administration of al-
loxan monohydrate (150 mg/kg.b.wt) in0.2ml sdine
[154 mM Nacl] just prior toinjection. Thoseanimals
with fasting blood glucoselevel morethan 300 mg/dl at
72 hafter dloxan administration weredivided into four
groupsof sx animalseach. Group | served asdiabetic
control and received 0.3% CMC, Group || served as
positive control and received glibenclamide (10 mg/
kg.b.wt), ordly. Groups|ll and 1V received the hydro
alcoholic extract, orally at adose of 200 mg/kg.b.wt
and 400 mg/kg.b.wt respectively. Thetreatment was
continued for fourteen days by administering the ex-
tract or drug or 0.3% CMC, oncedaily. After thetresat-
ment period the blood glucoselevel, cholesterol and
triglyceridewere estimated.

Estimation of blood glucose

Blood sampleswerecollected by orbita sinuspunc-
ture under mild ether anaesthesiaand blood glucose
was estimated by el ectronic glucometer (Accu-Check
active).

Estimation of cholesterol and triglyceride

For the estimation of cholesterol and triglyceride,
the blood sampleswerecollected in Eppendroft ’s tubes
(1 ml) containing 50 pl of anticoagulant (10% trisodium
citrate) and plasmawas separated by centrifuging at
6000 rpm for 15 min and estimated in UV/Vis Spec-
trophotometer (Shimadzu). The absorbance of the
sample and of the standard was measured against the
reagent blank at 500 nm.

The sample solution was prepared by adding 10 pl
of the plasmaand 1000 pl of thereagent blank, and the
standard solution was prepared by adding 10 ul of the
standard (Cholesterol and Triglyceride) with 2000 pl
of thereagent blank.

Thevauesareexpressed asmg/dl. Concentration
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TABLE 1: Effect of hydroalcoholicextract of Pithecellobium
dulcebark on blood glucose level

Glucose level

Normal After After
alloxan treatment

0.3% CMC  84+3.49 325+14.21 350+18.34
10 mg/kg.b.wt 88+6.06 300+20.06 98+6.24%

Group Dose

Control

Glibenclamide

Hydro alcoholic extract
of Pithecellobium dulce
Hydro alcohoalic extract
of Pithecellobium dulce
Values are Mean + SEM of six animals. Statistical significance:
a=p<0.05 as compared to vehicle control

TABLE 2: Effect of hydroalcoholicextr act of Pithecellobium
dulcebark on cholesterol and triglyceridelevels

200mg/kg.b.wt 95+8.19 355+16.15 130+12. 1€

400mg/kg.b.wt 78+5.25 360+15.02 102+5.08°

Cholesterol level T”Gllglzende
Group Dose o L
Normal Normal
treatment treatment

0.3% CMC 65+6.07 170+19.11 75+15.12 168+16.24
10

Control

Glibenclamide 63+8.01 82+3.08* 61+4.32 110+6.12%

mg/kg.b.wt

Hydroal coholic 200

extract of 78+7.12 135t6.22 68+8.10 144+8.01
mg/kg.b.wt

Pithecellobium dulce
Hydroal coholic
extract of
Pithecellobium dulce
Values are Mean + SEM of six animals. Statistical significance:
a=p<0.05 as compar ed to vehicle control

400

mg/kgbwt 82+6.21 11445.32

59+5.14 92+5.21%

of thesample=Absorbance of samplex concentration
of standard/absorbance of standard™.

RESULTSAND DISCUSSION

Thequdlitative phytochemica evauation of hydro
al coholic extract showed the presence of sterols, alka
loids, glycosides, saponins, tannins, carbohydrates, pro-
teins, phenolic compoundsand flavonoids.

Indloxantreatedrats, therewassignificant increase
inblood glucose, cholesteral andtriglyceridelevels. Ord
treatment with 200 mg/kg.b.wt and 400 mg/kg.b.wt of
hydro a coholic extract of bark of Pithecellobiumdulce
sgnificantly reduced theblood glucose, cholesterol and
triglyceride. Hydro d coholic extract at 400 mg/kg.b.wt
showed significant decrease in blood glucose level
(p<0.05) when compared to the standard glibenclamide
(TABLE1). Indiabetic control therewasasignificant
increasein cholesterol and Triglyceridelevels. Thestan-
dard glibenclamide and hydro a coholic extract at 400
mg/kg.b.wt showed significant decreasein cholesterol
and Triglyceridelevels(TABLE 2).
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CONCLUSION

Alloxan monohydrate as the diabetes-inducing
agent wasthat it isknown to produce diabetesmellitus
irreversibly with asingle dose administration by selec-
tive necrotic action on the betacellsof pancreas|ead-
ingtoinsulin deficiency™. Insulin deficiency leadsto
increased blood glucose, cholesterol and triglyceride
leveld*3. Hydro al coholic extract showed significant
decreasein blood glucoselevel, cholesterol and trig-
lyceridelevels. Havonoids, proteinsand saponinshave
been reported to possess significant anti-diabetic ac-
tivity and antilipidemic activity»*2, Pithecellobium
dulce Benth bark extract showed the presence of fla-
vonoids, proteinsand saponins; hencethe activity of
the plant may be dueto thisphytoconstituents. Investi-
gationsarein progressto explorethe possiblemecha
nismof action.
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