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ABSTRACT

The aqueous extract of Clitoria ternatea Linn leaveswere screened for its
antihyperglycemic activity in streptozotocin induced and glucose induced
diabetic ratsin doses of 100, 250 and 500 mg/kg body weight. At adose of
100 mg/kg (bw), agueous leaf extract did not produce significant
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antihyperglycemic activity, however a doses of 250 mg/kg of Clitoria
Ternatea leaf extracts significantly reduced the glucose levelsin the blood
as compared to the standard drug, chlorpropamide at the end of 2 hrs.
Increase of the dose does not show any significant increase in the activity.
Aqueous leaf extract of Clitoria Ternatea significantly reduced (p<0.001)
the elevation of glucose in the glucose-induced diabetic ratsat 1 hr. From
theresults, it isconcluded that the acute dose of aqueous extract of Clitoria
ternatea Linn leaves exhibits good antihyperglycemic activity.
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INTRODUCTION

Diabetesmellitusisametabolic diseaseand isone
of themost prevalent chronic diseasesintheworld af-
fecting nearly 25 % of the population. Synthetic hy-
poglycemic agentsin use can produce seriousadverse
effectsandinaddition, they arenot suitablefor usedur-
ing pregnancy. Therefore, the search for moreeffective
and safer hypoglycemic agents has been continued to
beanimportant areaof activeresearch. Intraditional
methods, theindigenoushypoglycemic medicina plants
have been used as fresh petals, juice or dry powder.
Recently, moreworks are being published on the an-
tidiabeticactivitiesof variousplantsin responseto WHO
recommendation of diabetesmdllitus.

Clitoria Ternatea Linn belonging to thefamily of
Fabaceae, cultivated throughout India, in hedgesand

thicketsand al so cultivated in garden. Roots, leaves
and seedsareused traditional ly for medicinal purposes.
It hashigh ca cium concentration, whichisasignificant
source of calcium brewed asan herbal drink. Leaves
arewiddy appreciated for itsthergpeutic effectsinmore
than 30 ailments/diseasesin different countriesof the
world. Most commonly it isused asanti-inflammatory,
antimicrobia, anagesic, antithrombotic, antiemetic, an-
titumor, antitussive, immune supportive agents*®. Epi-
demiological studieshave shown that therearemore
diabetic patientsin black tropical belt of theworldto
which both Indiaand Nigeriabelong. No systematic
studieshave been reported for itshypoglycemic effects.
The present study focused on the antihyperglycemic
effectsof Clitoriaternatea leaf extract and justifica
tion of itsusein thetraditiona system of medicine.


mailto:ngl72@yahoo.com

160

Antihyperglycemic effects of clitoria ternatea linn

NPAIJ, 4(2) August 2008

Full Paper e
EXPERIMENTALS

Prepar ation of plant samples

Inthe present study fresh Clitoria ternatea were
collectedfromaloca areain Erodedistrict, Tamilnadu.
The plant leaveswere authenti cated at the Department
of Botany, Bharathiar University, Coimbatore,
Tamilnadu. 100 gmsof gpproximately wel ghed shade
dried and powered |eaveswere extracted with water
for 72 hrs. The extract wasfiltered and concentrated
under reduced pressure and residue was obtained and
dried (yidd-12.3 %).

Animals

Swissalbino mice of either sex (weighing 20-25
gms) and Wigtar dbinoratsof either sex (weighing 150-
180 gms) supplied by Institute of Road and Transport
Technology Perundurai Medical College, Erode,
Tamilnadu, wereusedintheactivity. Theanimaswere
housed under standard | aboratory conditionswith natu-
ral light and dark cycle. They were fed on standard
pellet diet and water ad libitum. Anima swere accli-
matized to their environment for oneweek prior to ex-
perimentation.

Acutetoxicity studied”

Healthy adult mal e a bino Swissmice, weighing
between 20 and 25g were used in the present investi-
gation. Theleaf extract weretested up to 2g/kg body
weight (assuspensonin0.5% CMC) in having groups
of 6 animasby orad administration. Thecontrol groups
of animasreceived only thevehicle(0.5% CMC). The
animalswereobserved for 48 hrsfrom thetime of ad-
ministration of extract to record themortality.

Antihyperglycemic study
Sreptozotocininduced diabetesmellitus

Diabeteswasinduced by ssmpleintravenous ad-
ministration of Streptozotocin (STZ) 45-mg/kg body
weight through thetall vein of rats. Theseratswereleft
for aperiod of 7 daysto allow diabetic condition to
develop. Group of six animalswere selected for each
dose of theextract and the normal and diabetic control
group. On seventh day, singledose of theextract a a
dose of 100, 250 and 500 mg/kg body weight was
ordly fed and water wasfed to thenormal control group
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intrgperitonedly.
Glucoseinduced diabetic mdllitus

Diabetes was induced on 16 hoursfasted albino
ratsusing 1 gmglucose’kg body weight, fed ordly (dis-
solved inwater) through acanulafitted needle attached
toasyringe. Just after glucosefed singledose, leaf ex-
tract of the 250 mg/kg body weight wasfed to study
theantihyperglycemic effect of theextract.

Experimental procedurefor glucose estimation

Indl thegroups, blood was collected from the ani-
malsby tail snippingat O hr, 1% hr, 2™ hr, 3 hr and 4"
hr. 0.1 ml of blood was coll ected into acentrifugetube
containing 1.5 ml of distilled water and 0.5 ml of diso-
dium edetate sol ution. The blood mixturewas shaken
well and 0.2 ml of 0.3 M barium hydroxidewas added
with continuous shaking. 0. 2ml of 4.5% zinc sulphate
wasthen added, then mixturewas centrifuged at 3000
rpmfor 10 min at room temperature. 1 ml of the super-
natant liquid wascollected and was mixed with 2 ml of
5% phenol followed by theaddition of 5ml conc. sul-
furicacid. Thetubeswere shaken and allowed to cool.
The absorbance wastaken using spectrophotometer at
490 nm. Blood glucose values reported as mean +
SEM, inmg/dl, for six animalsin each group. (Indi-
vidud vauewascompared with thecorresponding vaue
asinthenorma control groupaswell asinthediabetic
control group)

Satistical analysig®

Theresultswereandyzed qati sticd ly usng Sudent’s
t-test andtheleve of significancefor al determinations
waseva uated at p<0.05, 0.005, and 0.001 in diabetic
control animds.

RESULTSAND DISCUSSION

Inthe acute toxicity study, the agueous extract of
Clitoriaternatealeavesdid not show any mortality up
toadoseof 2g/kg body weight. Even at thishigh dose,
therewereno gross behavioral changes.

Themean blood glucose concentrations of al the
groupsweretabulatedin TABLE 1. Thedatain TABLE
1 clearly indicatesthat the diabetic control group ani-
malsunder study showed increasein blood glucoselev-
el swith maximum blood glucoselevel at 217 mg/dl.
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TABLEL: Antihyperglycemic effect of crude aqueousextract of Clitoriaternatealinn

M ean blood glucose concentration in mg/dl

S.no Doses Ohr (I°Day) Ohr (7" Day) 1h 2 hr 3hr A
1 Control (Normal) 108+2.9 119495 102+22.5 1174125 93+9.0 105+2.6
2 Control (Diabetic) 107+13.4 138+3.8 163+12.8 125+3.6 217+28.5 205+21.5
3 Chlorpropamide 109+7.3 153+2.9 125+3.5* 110+10.2* 105+9.3* 81+13.2**
Streptozotocin induced diabetic model
4 100 mg/kg (bw) 109+7.3 130+5.2 132+3.9 134+3.9 108+3.1* 84+3.7+*
5 250 mg/kg (bw) 102+1.5 135+3.8 124+4.9 111+1.7* 84+2.9** 8442 2% **
6 500 mg/kg (bw) 104+7.0 132+3.7 106+10.2* 82+2.9*** 86+2.4** 81+4.2**
Glucose induced diabetic model
7 250 mg/kg (bw) 94+1.9 110+2.9 98+3.4*** 7242 4% ** 80+1.8***  90+3.0%**

Values are mean + SEM (n=6), * p< 0.05, ** p<0.005, *** p <0.001

The Referencedrug, chlorpropamide at adose of 45
mg/kg body weight lowered the glucose values at the
end of 1 hr, dsogiving lower values, dmost awaysat
theend of 3hrs. Thedesired fina glucosevaueswere
brought down closeto the normal fasting blood glu-
coselevel within 3 hrsshowsthat definite hypoglyce-
mic effects of the aqueous extract. At adose of 100
mg/kg body weight of theleaf extract did not showed
good activity agai nst the standard drug Chlorpropam-
ide. Theeffect of leaf extract at 250 mg/kg body weight
issignificantly comparableto normal control at 2 hrs
itself. Theincreaseof thedoseto 500 mg/kg bodyweight
doesnot show any significant increaseintheactivity. In
glucoseinduced hyperglycemic group, theagueousex-
tract markedly reduced progressive el evation of blood
glucose and the effect was statistically significant
(p<0.001) after 1hr. It suggeststhat the extract could
bereducing theabsorption of glucosefromtheintestine.

Theresult showsthat the acute administration of
the aqueous extract of Clitoria ter natea has antihyper
glycemic effectsand resultswere compared to the stan-
dard drug, chlorpropamide. However, thesetwo agents
(Clitoriaternatea extract and chlorpropamide) could
have different mechanism of action. Chlorpropamide
produces hypoglycemiaessentidly by stimulation and
reactivation of theresidual pancrestic 3-cells, thereby,
increasing the production of insulin, therefore, the ac-
tion of chlorpropamideshowninthisstudy confirmsit’s
dow onset andlong action by itsobserved effect onthe
blood glucoselevd of ratswith STZ induced hypergly-
cemia. TheClitoriaternatea extract could beacting
through an extra pancresatic mechanism such asincrease
inglucose utilizationintheliver or other tissues, or by
reducing glucose absorption formtheintestine®!. This

assertionisderived from thefact that the antihypergly
cemic effect of Clitoriaternatea extract wassignifi-
cantly gregter intheglucose-induced hyperglycemiathan
STZ induced hyperglycemia.
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