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ABSTRACT

Present study reports analgesic activity and antioxidant activity of methanolic extracts of flowers, leaves,
stems and seeds and roots of the plant C. ternatea. Hot plate and tail immersion methods were used for
evaluation of central analgesic activity and acetic acid induced writhing model was used for evaluation of
peripheral analgesic activity. In-vitro antioxidant activity was evaluated using DPPH, reducing power assay,
lipid peroxidation and nitric oxide scavenging models.

Results indicate that methanolic extract of roots at 50 mg/kg, i.p. dose produced a significant increase in
reaction time (P<0.01) in tail immersion method and increase in response latency period (P<0.05, P<0.01)
in hot plate method, against standard drug pentazocin. Methanolic extract significantly (P<0.01) attenuated
the number of writhing when compared to standard drug paracetamol in acetic acid induced writhing
model.

Methanolic extract of roots of C. ternatea inhibited DPPH free radical, nitric oxide and lipid peroxidation
scavenging activity at IC_ value 45.29, 52.83, 59.14 ig/ml against corresponding standards ascorbic acid
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44 .91, 43.80, 52.28 ig/ml. respectively.
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INTRODUCTION

C. ternatea is medium size climber which blooms
profusely. Itis found in white flowered and blue flowered
varieties. Commonly C. ternatea is known as the
aparajita. This plant is used as laxative, diuretic, brain
tonic, antiulcer, and in the treatment of headache and
snakebite ' 2

Plant shows the significant activities like
immunomodulary, antistress, antidepressant, anti-
convulsant, anti-inflammatory, antipyretic effects®* and
increase in memory®. Anthocynanins, flavonoids and
flavanol glycosides have been isolated.® 8

The present work evaluates the analgesic and
antioxidant activity of various parts of the plant C.
ternatea.

MATERIALS AND METHODS

Plant material

Flowers, leaves, stem seeds and roots of the plant C.
ternatea was collected from the western rural area of
the Shirdi, Ahmednagar District (M. S.) during June at
the flowering stage of the plant. It was authenticated
by the Botanical Survey of India, Pune. (Voucher
specimen no. BRD-2)

Preparation of extracts

Flowers, leaves, stem seeds and roots of the plant C.
ternatea were shade dried, reduced to coarse powder
and subjected to cold maceration by using solvent
methanol for 7 days. Extracts were vacuum dried.

Animals

Healthy wistar albino mice of either sex and of
approximately the same age, weighing about 20-25 gm
were used for study. They were housed in
polypropylene cages maintained under standard
condition (12hour light/12 hour dark cycle; 30+4°C, 36-
60 humidity).

The experimental protocol was subjected to the scrutiny
of the Institutional Animal Ethical Committee and was
cleared by the same before starting.

Chemicals

The following drugs were used: pentazocine lactate
injection (Ranbaxy, Ahmedabad), paracetamol injection
(Heilenlab, Goa), acetic acid (AR Grade, PCL, Pune),
DPPH (Sigma chemicals), thiobarbituric acid (Loba
Cchemie). Methanol, ferric chloride, sulphanilamide,
sodium nitroprusside, O-phosphoric acid, ascorbic acid,
napthyl ethylene diamine hydrochloride, trichloroacetic
acid, potassium ferricyanide, potassium chloride
butylated hydroxyl toluene, butylated hydroxyanisole,
potassium dihydrogen phosphate were of AR Grade,
PCL, Pune. Methanolic extract of various parts of C.
ternatea were suspended in a minimum volume of DMF
and then the volume was adjusted with water for
injection, and administered intraperitoneally. All drug
solutions were prepared fresh immediately before
starting the experiment.
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Acute toxicity study

Swiss albino mice were divided into test groups
comprising of six animals in each group. The test was
performed using increasing i.p. dose of methanolic
extract of flowers, leaves, stem, seeds and roots C.
ternatea or pentazocine lactate from 10-500 mg/kg® '°.
Normal group received only vehicle (2% DMF). The
mice were allowed for food and ad libitium, kept under
regular observation for 24 hr for any mortality or
behavioral changes. All extracts did not cause any
significant behavioral changes and no mortality was
observed.

Evaluation of antinociceptive activity

Hot plate method

Central analgesic activity of methanolic extract of
flowers, leaves, stem, seeds and roots of the plant C.
ternatea was evaluated using hot plate method'. The
mice of either sex were divided into seven groups of
six animals each. The first group served as control and
received only vehicle (2% DMF), second group was
administered standard drug pentazocine lactate (50mg/
kg, i.p.) '?dissolved in 2% DMF in water for injection.
The animals of third to seventh group were treated with
methanolic extract of flowers, leaves, stem, seeds and
roots of the plant C. ternatea (50 mg/kg, i.p.) suspended
in 2%DMF in saline water respectively. Mice were
placed individually on the hot plate maintained at
55[11°C. The basal reaction time was noted before and
at 30, 60, 90, 120, 150, 180 min after the administration
of treatment'®. The experiment was terminated 20 sec
after their placement on the hot plate to avoid damage
to the paws'4. Zero minute reading was the pre -drug
reaction time.

Tail immersion method '5 ¢

Central analgesic activity of methanolic extract of
flowers, leaves, stem, seeds and roots of the plant C.
ternatea was evaluated using tail immersion method.
The mice of either sex were divided into seven groups
of six animals each. The first group served as control
and received only vehicle (2% DMF), second group was
administered standard drug pentazocine lactate (50mg/
kg, i.p.) dissolved in 2% DMF in water for injection.
The animals of third to seventh group were treated with
methanolic extract of flowers, leaves, stem, seeds and
roots of the plant C. ternatea (50 mg/kg, i.p.) suspended
in 2%DMF in saline water respectively.

The lower 5 cm portion of the tail was immersed in
water bath maintained at 55°C .The time in seconds
for mice to withdrawal the tail from the water was
recorded as the reaction time, with a cut of period of
immersion set as 20 seconds '. The basal reaction
time was noted before and at 30, 60, 90, 120, 150, 180
min after the administration of treatment.

Acetic acid-induced writhing test
Peripheral analgesic activity was evaluated using acetic
acid-induced writhing test'® '°. Mice of either sex were
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prescreened 48 hrs before the actual experiment and
those sensitive to acetic acid-induced writhing were
divided into seven groups, of six animals each. . The
first group served as control and received only vehicle
(2% DMF), second group received the standard drug
paracetamol (50mg/kg i.p.)'? dissolved in 2% DMF in
water for injection and animals of third to seventh group
were treated with methanolic extract of flowers, leaves,
stem, seeds and roots of the plant C. ternatea (50 mg/
kg, i.p.) suspended in 2%DMF in saline water
respectively 30 minutes before intraperitoneal injection
of 0.1 ml of 0.6% solution of acetic acid. Mice were
placed individually in glass beakers after administration
of acetic acid and five minutes were allowed to elapse.
The mice were then observed for a further period of 30
minutes and the number of writhes recorded for each
animal.

Evaluation of Antioxidant activity
Determination of free radical scavenging
activity 2.2
The free radical scavenging activity of methanolic
extract of flowers, leaves, stem, seeds and roots of the
plant C. ternatea was measured in terms of hydrogen
donating or radical scavenging ability using the stable
radical DPPH according to the method of ( Blios., 1958;
Chindambra Murthy, 2002). 1ml of different
concentrations of extract solution and standard were
taken in different vials. To this 5ml of methanolic solution
of DPPH was added, shaken well and mixture was
incubated at 37°C for 20min. Absorbance was
measured against methanol as blank at 517nm and %
scavenging was calculated to the corresponding blank
reading. The antioxidant activity of the extracts was
expressed as the IC,  value which was defined as
concentration in ug/ml of extracts required to scavenge
50 % DPPH free radical. Absorbance of the DPPH was
taken as the control. Percent antiradical activity was
calculated by using the following formula

Control Abs- sample Abs

% Antiradical activity = Control Abs x 100

Reducing power assay %%

The reduction capability of methanolic extract of
flowers, leaves, stem, seeds and roots of the plant C.
ternatea was determined by the method of Oyaizu
(1986) and ; Mau A (2002). In this assay, the yellow
colour of the test solution changes to various shades
of green and blue depending upon the reducing power
of each antioxidant samples. All the extracts in 1ml of
deionised water were mixed with phosphate buffer
(2.5ml, 0.2M, pH 6.6) and 2.5ml 1% potassium
ferricyanide. The mixture was incubated at 50 °C for
20min. 2.5ml of trichloroacetic acid (TCA) was added
to the mixture, which was then centrifuged at 3000 rpm
for 10 min. 2.5ml of upper layer solution was taken
and mixed with 2.5ml freshly prepared 1% ferric
chloride solution in distilled water and absorbance was
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measured at 700nm. Increased absorbance of the
reaction mixture indicates increased reducing power?:.

Anti-lipid peroxidation activity?® 2

Rat liver homogenate 10% was prepared according to
the method described by (Tripathi et. Al., 2001; Wade
et.al., 1985). Perfused liver was isolated and 10% (w/
v) homogenate was prepared using a tissue
homogenizer under ice- cold (0-4°C) condition .The
homogenate was used to study in-vitro lipid
peroxidation.

The mixtures containing 0.5ml of homogenate, 1ml of
0.15 ml KCI and 0.5ml of different concentrations of
extracts were prepared. Lipid peroxidation was initiated
by adding 100pl of 1mM ferric chloride .The reaction
mixture were incubated for 30min.at 37 ° C. After
incubation the reaction mixture was stopped by adding
2ml of ice-cold 0.25N HCI containing 15%
trichloroacetic acid (TCA) and 0.38% thiobarbituric acid
(TBA) and 0.2ml of 0.05% butylated hydroxyl toluene
(BHT). These reactions mixtures were heated for 60min
at 80°C, cooled and then centrifuged at 5000 rpm for
15min. The absorbance of the supernatant was
measured at 532 nm against blank which contained all
reagents except liver homogenate and drug. Identical
experiments were performed to determine the normal
(without drug & ferric chloride) and induced (without
drug) lipid peroxidation leveling the tissue.

Ferric chloride O. D. - Sample O. D.

o =
% ALP = Forric chioride O. D. - Normal O. D.

x100

Nitric oxide scavenging activity?” 2

Sodium nitroprusside in aqueous solution at
physiological pH generates nitric oxide, which interacts
with oxygen to produce nitrite ions that can be
estimated by the use of griess reagent. Scavengers of
nitric oxide compete with oxygen leading to reduced
production of nitric oxide. (Mondal et. al., 2006;
Sreejayan Rao. 1997). Sodium nitroprusside (5mM) in
standard phosphate buffer solution was incubated with
different concentration of methanolic extract of flowers,
leaves, stem, seeds and roots of the plant C. ternatea
dissolved in standard phosphate buffer (0.025M, pH7.4)
and the tubes were incubated at 25°C for 5 hr. after 5
hr, 0.5 ml of incubation solution containing nitrite was
pipetted and mixed with 0.5 ml Griess reagent and allow
to stand for 5 min completing diazotization. The
absorbance was measured at 546 nm against the blank
and % scavenging activity was calculated according
to the formula given below

Control Abs- sample A

% NO Scavenging activity = Control Abs x 100

Statistical Analysis

The results were reported as mean+SEM and analyzed
for statistical significance using one-way ANOVA
followed by Dunnet’s test.
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RESULTS AND DISSCUSSION

Analgesic activity

Among all the extracts, the methanolic extract of roots
of C. ternatea showed the significant increased
(P<0.01, P<0.05) in reaction time in hot plate (Table 1)
and significant increased (P<0.01) in pain threshold in
tail flick model (Table 2). Thermic painful stimuli are
known to be selective to centrally active drugs.
Prostaglandins and bradykinins are suggested to play
an important role in analgesia?® *°. Flavonoids and
tannins are reported to inhibit prostaglandin synthesis
31. A number of flavonoids and tannins have been
reported to produce analgesic activity 32. As
phytochemical tests showed the presence of flavonoids
and tannins in the methanolic extract of root of C.
ternatea, they may be exerting their action by
suppressing the formation of prostaglandin and
bradykinins or antagonizing their action.

Table 1: Effect of methanolic extract on Hot plate test.

T st L afown oy 3 ik v e (S cTESEM
e oL e, SR 1.1 mmn @me T2omn taamn tagmn
Asieds  EATHT forizm
NI NAGTINT 123660 T4
Al AATHMS SoimEd
RAMIANY MABIATEY 172300
AT MG 12880 20

A P 12T IZAAHAES Y 118 T 220

148540 39 EELTEL SR EL )

All the values are expressed as mean + SEM; n=6, **P<0.01, *P<0.05
significant compared to control. MEF, MEL, MESt, MESe and MER are
methanol extract of flowers, leaves, stems, seeds and roots of Clitoria
ternatea respectively.

Table 2. Effect of methanolic extract on tail immersion
method.

tmacion B (S kSN

Allthe values are expressed as mean * SEM; n=6, **P<0.01, significant
compared to control.

All the extracts of C. ternatea at dose of 50 mg/kg, i.p.,
significantly attenuated the number of writhing and
stretching induced by intraperitoneal 0.6% acetic acid
(Table 3). Methanolic extract of root of C. ternatea
showed more inhibitory effect on writhing induced by
acetic acid as compared to other extracts as well
as the standard drug paracetamol. Acetic acid is
known to trigger the production of noxious substances
within the peritoneum, which induces the writhing
response 3%. The effect of the extracts in reducing
writhing may be an indication that they depressed the
production of noxious substances
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Table 3. Effect of methanolic extract on Acetic Acid-induced
writhing in mice.

Treatm ent {m g/kg)
Vehicle (2% DMF)
Paracetamol (20)

Num ber of writhing
B5.66+0.431
42 0640287

MEF(S0) 52.0640.243*
MEL(50]) 38.00+0.722*
MESHS0) 45.3640.189*
MESe(50) 42.34+0.396*
MER[E0) 27.0+0.654

All values are expressed as meantSEM (n=6), *P<0.01 significant as
compared to control. MEF, MEL, MESt, MESe and MER are methanol
extract of flowers, leaves, stems, seeds and roots of Clitoria ternatea
respectively.

Antioxidant activity

DPPH radical activity of MEF, MEL, MESt, MESe and
MER of C. ternatea expressed as IC,; values 81.55,
62.48,57.32,73.19, 45.29 ig/ml respectively as shown
in Table 4 compared with ascorbic acid having IC,, value
44.91 ig/ml. in DPPH test the ability of compound to
act as donor for hydrogen atoms or electrons was
measured spectrophotometrically. Results of %
inhibition of all extracts and ascorbic acid are shown in
Table 5.

Table 4. IC,, of methanolic extract of Clitoria ternatea.

Toat rraterial IC ;o walue {pgiml)

DPPH Hitric oxide  Lipid peroxidation
MW EF 81.55 7348 74 66
M EL E2.45 59.22 51.23
M ESt 5732 6743 TE.21
M ESe 7319 6295 E7.26
MER 45.29 5283 29.14
Azcothic add 4491 43480 52.28

Table 5. DPPH scavenging activity of Clitoria ternatea

Conosntaton % Inhi IbI1Hen
e MEF MEL MEzt MEze MER Ao orble
aold

25 I.3R00I123 2063004 FDFM0006 42200004 5556005 62980078
50 30450012 234020021 45550042 AT ETE00IS 7051005+ TIETHO0E2
100 SRTERODM4  ZREC20042 4500820084 syounnoe 73omogzs 78 OOED
zm 4430005 34920088 SRET:00E+  S5STE0058 76 0MO0042 EOITH00B
s 9.SEH0032  ISI/0E0 GIATIONIE G osin0ne D400 EOZRO04

Increased absorbance of the reaction mixture indicates
increased reducing power. Reducing power of MEF,
MEL, MESt, MESe and MER of C. ternatea increased
with concentration as shown in Table 6.

Table 6. Reducing power assay of Clitoria ternatea

concentration Absorbance atT00 nm.

fnai MEF MEL MES MEss MER :;Ifj“"m

25 0204017 DTG5 OIS2E0AE 00564080 02044016 07 1G0T
B D3GT033 05k 02Xe0Er 0GSH05L  0GH015 0 TEE |
100 DAIZ0N 035010 02600 06056 0 MG03L 055 e |
200 DAEEOIS 0013 030MOLS 0310021 0510020 06740115
w0 DE2A03  0AZMOE3 03Ke01S 0ATEM0Z3  DATLHZ0 072011

In the inhibition of lipid peroxidation the IC,, values of
MEF, MEL, MESt, MESe and MER of C. ternatea 74.66,
51.53, 76.21, 66.26, 59.14 ig/ml respectively as
compared to ascorbic acid having IC, values 52.28
ig/ml. Root extract of C. ternatea may inhibit the
initiation of lipid peroxidation by scavenging the free
radicals that form alkylperoxyl and alkoxyl radicals or
can donate hydrogen atom to alkylperoxyl and alkoxyl
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radicals and thus stop chain propagations. Results of
% ALP of all extracts and ascorbic acid are shown in
Table 7.

Table 7. Anti-lipid peroxidation of Clitoria ternatea.

Comentaton HALR —

i MEF MEL MESt MESs MER a;ﬁj"' J

25 W05 W00l Z6AR0010 FAMOS S20WOIS AO0ZT4053
50 250E0.  ISS035 I8.AWOZ6  U32740.21 SBER0ES AT234005
100 AT I3E081 L7071 USATADLE  G3ER03S  AO20A0E3
20 155003 1075056 367602L 30095 67 164028 715840780
1w FAMOTZ SLEH023  BAG035  WAMDZ 19274035 B2ET419

Nitric oxide scavenging effect of MEF, MEL, MESt,
MESe and MER of C. ternatea and ascorbic acid shows
IC,, values 73.98, 59.22, 67.43, 62.98, 52.83, 43.80
ig/ml respectively. Nitric oxide is an important chemical
mediator generated by endothelial cells macrophages;
neurons etc are involved in regulation of various
physiological processes. Oxygen reacts with excess
nitric oxide to generate nitrite and peroxinitrite anions
which acts as free radicals. In the present study extract
competes with oxygen to react with nitric oxide and
thus inhibits generation of anions. Results of %
inhibition of all extracts and ascorbic acid are shown
in Table 8.

Table 8. Nitric oxide scavenging activity of Clitoria ternatea

T
Conosntratan 2 InhilbMan
na
MEF MEL MESt MEZ# MEFR A wmart 1o
aold

= ZRET0.001 31230055 34720038 13650073 451120003 +15€e008+
=0 289240.015 T 250035 35190044 (TO930.068 9270052 S2730023
100 35530085 1904008+ 2950045 21.4340.011 S62T:0034 67220044
00 2580, 0k W5 3520038 $53540084 2Z5540.052 639110055 69440011
W0 Se30.0TS S3630045 ST.4S#0068 IB5X0.086 71560075 732240015

Among all the methanolic extracts of flowers, leaves,
stem, seeds and roots of the plant C. ternatea,
methanolic extract of root posses significant antioxidant
activity. The antioxidant and free radical scavenging
activity of C. ternatea root might be due to the presence
of phenolic compounds in methanolic extract of root®.
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