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ABSTRACT
Clitoria ternatea (CT) is a perennial herbaceous plant commonly known as ‘Butterfly pea’, has been used for centuries as a traditional Ayurvedic medicine.
The aim of present study was to investigate the protective effect of Ethanolic root extract of Clitoria ternatea against stress induced amnesia. In the present
study the extract (150 and 300 mg/kg, p.o) was investigated for nootropic activity in normal and stress induced rats. The invitro antioxidant activity was
carried out to correlate its protective affect against stress. Conditioned avoidance response using Cook’s pole climbing apparatus and transfer latency using
elevated plus maze were used in normal and stress induced rats to assess cognitive-improving activities. The invitro antioxidant activity was carried out by
DPPH scavenging and Nitric oxide scavenging assay. Daily administration of Clitoria ternatea at doses of 150 and 300 mg/kg,p.o enhances cognition in dose
dependent manner in normal rats. Fast retrieval was observed in extract treated stress induced rats, compared to that of stress control group. Significant
inhibition against DPPH & nitric oxide radicals were observed with extract in dose dependent manner and the results were comparable with that of standard
Gallic acid. The present study justifies scientific support for the protective effect of Clitoria ternatea against stress induced amnesia & useful in combating
the stress induced CNS disorders
Key Words: Clitoria ternatea, Oxidative Stress, Cognition, Antioxidant
INTRODUCTION
Stress is known to induce alterations in various physiological responses,
leading to a pathological state. Stress causes disturbance in the body’s normal
physiological equilibrium and results in threatened homeostasis [1]. Every
human today faces stressful situations in day-to-day life and overstress has
been postulated to be involved in the pathogenesis of a variety of diseases,
such as depression and anxiety, cognitive dysfunction, immunosupression,
endocrine disorder including diabetes mellitus, male sexual dysfunction, peptic ulcers, hypertension and ulcerative colitis [2]. There is an increasing evidence that severe stress affects cognitive functions and leads to the pathogenesis of various neurodegenerative disorders such as Alzheimer’s disease,
Parkinson’s disease and aging [3,4]. Alzheimer’s disease is the most common
cause of progressive loss of memory and dementia in the elderly. In 2006, the
worldwide prevalence of Alzheimer’s disease was 26.6 million and by 2050,
it has been projected to quadruple. Literature also indicates that the role of
free radicals in the pathogenesis of cancer, aging, Alzheimer’s disease, diabetes and the compounds having capacity to scavenge these free radicals has
great potential in mitigation of these disorders [5]. Antioxidant based drugs
and formulations for the prevention and treatment of Alzheimer’s disease
have appeared during last three decades [6].

methanolic extract of Clitoria ternatea on CNS were reported [9, 19]. The
preliminary phytochemical screening of the roots revealed the presence of
alkaloids, glycosides, flavanoids, resins, saponins, phenols, triterpenes, proteins & carbohydrates [10,11].Till now there is no scientific work is reported
on protective effect of Clitoria ternatea against oxidative stress induced brain
damage, hence we carried out this scientific study.
MATERIALS AND METHODS:
Collection and extraction of Plant material
The roots from plants were collected in the month of October-November
from local area of Kakinada (India) and the plant was authenticated by taxonomist Dr. K.Prasanna, scientist, Indian Botanical Research Institute,
Hyderabad. The roots were washed, air dried under shade and coarsely powdered. The powdered material was extracted with 95% ethanol in soxhlet
apparatus for about 8 hrs. Extract was concentrated by distilling of the
solvent to obtain the crude extract. The percentage yield of ethanolic extract
of Clitoria ternatea roots was found to be 9.6%w/w.

Clitoria ternatea Linn, belonging to the family Fabaceae, is a perennial twining herb found in India, China, Philippines and Madagascar. This plant is
known as Aparajit (Hindi), Aparajita (Bengali), Kakkattan (Tamil), and Dintena
(Telugu) in Indian traditional medicine. Roots, seeds and leaves of Clitoria
ternatea are commonly used in the Ayurvedic system of medicine. The roots
have laxative, diuretic, anthelmintic,intellect promoting, anti-inflammatory
properties and they are useful in severe bronchitis, asthma and dementia,
hemicrania, burning sensation, leprosy, inflammation, leucoderma, pulmonary tuberculosis, ascites and hectic fever [7,8]. The various activities of

Experimental animals
Albino rats (80-120g) of either sex were used for the study. Animals were
housed in colony cages at ambient temperature of 25±20c, 12 h light/dark
cycle and 50±5% relative humidity with free access to food and water ad
libitum. Food but not water was deprived overnight and during the experiment. All the experiments were carried out during the light period (9:00-16:00
h). Each group consists of 10 animals and after learning each particular group
was divided into two sub groups of 5 animals each. (One sub group without
inducing stress & one sub group with inducing stress). The institutional
animal ethical committee approved the study protocol
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Stress procedure
The animals were subjected to chronic mild stress using following protocol[12]. The rats were forced to swim in a cylindrical vessel of height 60 cm
and diameter 45 cm containing water at room temperature (28oC). Water
depth was maintained at 40 cm. The swim stress was conducted for about 30
min and 4 times a day about a week; the animals are placed on small platform
(3 cm height&3.5cm diameter) fixed at center of chamber and surrounded by
water 2 cm depth at 220c for 24 hrs, deprived of food and water during night,

Journal of Pharmacy Research Vol.5 Issue 5.May 2012

2763-2766

K.Ravishankar et al. / Journal of Pharmacy Research 2012,5(5),2763-2766
fallowing 3hr access to restricted food and 2 hr access to an empty water
bottle in alternate days about a week and ; in the night time rats were subjected to illumination (300lux) during those alternative days .

phorus acid). After 10 min, absorbance was recorded at 546 nm. All the tests
were performed in triplicate and the graph was plotted with the mean values
to calculate the IC50 value.

Nootropic activity

RESULTS

Conditioned avoidance response (CAR) using Cook’s Pole Climbing
Apparatus
The Nootropic activity of ethanolic root extract of Clitoria ternatea in normal and stress induced rats was evaluated by using the conditioned avoidance
response (CAR) [13]. Rats were initially divided into 3 groups each containing ten animals. Groups II and III were administered orally with 150 and 300
mg/kg body weight respectively of Clitoria ternatea extract, while animals in
group I were served as control. After 60 minutes of drug administration, all
the animals were subjected to a training schedule individually by placing
inside the perspex chamber of the apparatus. After an accustomed period of
five minutes to the chamber, a buzzer was given followed by a shock through
the grid floor. The rat had to jump on the pole to avoid foot shock. Jumping
on the pole functionally terminates the shock and this was classified as an
escape while such jumping prior to the onset of the shock was considered as
avoidance. The session was terminated after completion of 30 trials with an
interval of 20–30 seconds given for each trial. This procedure was repeated at
24 h intervals until all groups reach 95 to 99% avoidance.

Conditioned avoidance response (CAR) using Cook’s Pole Climbing
Apparatus
The CAR of rats administered with the ethanolic root extract of Clitoria
ternatea or vehicle increased gradually to 95-99% over seven to eleven days.
The percent avoidance was always higher in the extract treated groups compared to vehicle treated control group. The acquisition (time to achieve 95%
CAR) for the extract treated groups (150&300mg/kg) was quicker(9&7 days
respectively) when compared to control (11 days) and the results were
found to be dose dependent. It is evident that,the reduction in observed CAR
after stress is a clear indication of stress induced amnesia. However, continued treatment of Clitoria ternatea produced better retention and recovery in
a dose dependent manner than the vehicle treated animals in stress induced
groups. There was a less fall in mean percentage of CAR and recovery in
extract treated stress induced subgroups compared to vehicle treated stress
control group. But in normal sub groups (which were not subjected to stress)
there is no significant reduction in CAR. Results were given in fig 1, 2.
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Transfer Latency using Elevated plus maze test
Locally fabricated elevated plus maze consisting of two open arms (50 × 10
cm) and two enclosed arms (50 × 10× 40cm) was used. The maze was
elevated to a height of 60 cm from the floor. Rats were initially divided into
3 groups each containing ten animals. Groups II and III were administered
orally with 150 and 300 mg/kg body weight respectively of Clitoria ternatea
extract, while animals in group I were served as control. Rats were placed
individually at the end of an open arm facing away from the central platform
and the time it took to move from the end of open arm to either of the closed
arms (transfer latency, TL) was recorded. On the 1st day, rats were allowed
to explore the plus maze about 5min, after the measurement of Transfer
latency. On the 2nd day rats were placed again on the elevated plus maze as
before and Transfer latency was noted again.[14] After learning on 2nd day
each particular group was divided into two sub groups as normal and stress
groups. Then one of subgroup of each particular group subjected to stress
from 2nd day to 9th day for about 7 days. On 9th day again transfer latency
was checked for all the sub groups. Finally inflexion ratio was calculated.

F i g .1: Effect Of Ethanolic Root Extract Of Clitoria ternatea On Mean Percentage Of Conditioned
Avoi dance Response In Normal Rats
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F i g .2:Effect Of Ethanolic Root Extract Of Clitoria ternatea On Mean Percentage Of C o nditioned
Avoidance Response Rats After Stress
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After attaining complete training of a particular group, the animals were
divided into two sub groups containing 5 animals each. Then stress was
induced to one of the sub group of a particular group for about week and
another subgroup in each particular group were left normally. Drug administration is as usual during the period of stress. Again on 7th day retention of
conditioned avoidance response was checked in both normal and stress induced groups. The training schedule was continued further with the daily
doses of the extract and vehicle until they returned to normal level from
stress induced amnesia.
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Antioxidant activity
20

DPPH radical scavenging assay
The diluted working solutions (50,100,200 and 300µg/ml) of test (extract)
and standard (1 and 2.5µg/ml-Gallic acid) were prepared with methanol.
0.002% DPPH was prepared in methanol & 1 ml of this solution was mixed
with 1ml of sample solution. The solution mixture kept in dark for 30 min
and absorbance recorded at 517 nm. All the tests were performed in triplicate
and the graph was plotted with the mean values to calculate the IC50 value.
Nitric oxide scavenging assay
The diluted working solutions of (50,100,200 and 300µg/ml) of extract and
(1and 2.5µg/ml) of standard (Gallic acid) were prepared. 3ml of 10mM
Sodium nitro prusside (SNP) added to 2ml of test solution. Incubate the
mixture at 250 c for 60 min. after that add 5ml of Griess reagent( 1%
Sulphanilamide, 0.1% Napthylethylene diamine dihydrochloride in 2% Phos
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Table 1: Effect of ethanolic root extract of Clitoria ternatea on Transfer latency(in sec) on 2nd and 9th day in normal rats using elevated plus
maze.
Treatment

Transfer latency (in sec)
Day 1
Day 2

Day 9

Inflexion ratio
Day 2
Day 9

Vehicle
69.2±7.85 32.84±2.37@ 19.45±2.09# 1.10±0.14
3.23±0.95
C.ternatea(150mg/kg) 64.77±6.24 20.15±4.15*# 9.76±1.44** # 2.18±0.28** 5.58±0.34*
C.ternatea(300mg/kg) 86.92±8.31 21.28±1.86** # 9.17±1.29** # 3.08±0.17*** 8.47±0.49**

Values are mean ± SEM, n=5 in each group ; @P<0.01, #P<0.001 compared
to day 1((Student‘t’ test) ; *P<0.05, **P<0.01, # P<0.001 compared to
control group(Student‘t’test)
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Table 2: Effect of ethanolic root extract of Clitoria ternatea on Transfer
latency(in sec) on 9th day in stress Induced rats using elevated plus
maze.
Treatment

Transfer latency (in sec)
Day 1
Day 2

Vehicle+Stress
69.2±7.85
C.ternatea(150mg/kg)+ Stress 64.77±6.24
C.ternatea(300mg/kg)+ Stress86.92±8.31

Inflexion ratio
Day 2
Day 9

Day 9

32.84±2.37@
20.15±4.15*#
21.28±1.86**#

35.86±2.81@
1.10±0.14
0.92±0.73
23.72±1.19**# 2.18±0.28** 1.73±0.14*
19.05±1.72***# 3.08±0.17*** 3.56±0.58**

Values are mean ± SEM, n=5 in each group ; @P<0.01, #P<0.001 compared to day
1((Student‘t’ test) ; *P<0.05, **P<0.01, # P<0.001 compared to control group (Student‘t’
test)

DISCUSSION
Stress plays a major role in various (patho)physiological
processes associated with neurodegenerative diseases &
mental disorders[16]. There is an increasing evidence that
free radical–induced oxidative damage may play a role in
the pathogenesis of Alzheimer’s disease. Free radicals are
reactive oxygen compounds that may attack and damage
lipids, proteins and DNA. The brain is especially sensitive
to oxidative damage because of its high content of readily
oxidized fatty acids, high use of oxygen, and low levels of
antioxidants[17].The antioxidant and anti stress activity
were correlated with the nootropic activity of the extract
since the role of stress and free radicals have been implicated in the loss of memory, concentration & also in
Alzheimer’s disease [15, 16].

The nootropic drugs facilitate intellectual performance,
learning and memory [18]. However, the neurological basis
of such actions are not known and established. There are
extensive evidences linking the central cholinergic system
to memory[ 19] In normal groups of extract treated, exhibits more acquisition and retention compared to the vehicle
treated control group in pole climbing and elevated plus
maze tests indicates the nootropic activity. The nootropic
activity of Clitoria ternatea extract may be due to increase
in acetylcholine and acetyl cholinesterase activity in rat
brain[20]. Since acetyl choline play a vital role in memory,
increase in acetylcholine levels are responsible for nootropic
action. In rats when challenged with stress, the amnesia
was less in extract treated group showing better retention&
recovery than stress control (only vehicle treated)group.
Fig:3. Effect Of Ethanolic Root Extract Of Clitoria ternatea On Transfer Latency In The action may be due to its free radical scavenging mechanism apart from its cholinomimetic activity.
Elevated Plus Maze On 9 th Day In Normal And Stress Induced Rats.
Table 3:Effect of ethanolic root extract of Clitoria ternatea on invitro antioxidant models
Extract

DPPH scavenging assay
% of inhibition at conc.

Clitoria tenatea

50µg/ml

Standard
Gallic acid
±0.79

100 µg/ml

IC
200 µg/ml

300µg/ml

48.93±0.35
65.75±0.55
72.36±0.20
84.20±1.17
% of inhibition of standard at conc.
1 µg/ml
2.5 µg/ml
56.85±0.14

50

(µg/ml)

Nitric oxide scavenging assay
% of inhibition at conc.

48.79±0.23

50µg/ml

IC 50 (µg/ml)
0.78±0.55

26.81±1.48
32.26 ±0.67 41.70±2.34
% of inhibition of standard at conc.
1 µg/ml
2.5 µg/ml

93.19±0.06

100 µg/ml

IC

42.38±0.25

200 µg/ml

300 µg/ml

50

(µg/ml)

251.42±2.05

57.64±0.90
IC 50 (µg/ml)
1.26

85.41±1.12

All values are expressed as mean± S.E.M
Transfer latency using elevated plus maze
In elevated plus maze, the transfer latency significantly reduced on 2nd day in
extract administered groups. In normal sub groups there is a significant decrease in transfer latency and increase in inflexion ratio on day 9 also. In
stress induced sub groups, on 9th day there was an increase in the transfer
latency compared to day 2. In stress induced sub groups, the extract (150 and
300mg/kg) treated groups exhibited significant decrease in transfer latency
and increase in inflexion ratio compared to vehicle treated stress subgroup.
Results were given in Table 1, 2 and fig 3.
Antioxidant activity
In DPPH assay the scavenging capacity of ethanolic root extract of clitoria
ternatea was found to be 84.20 with IC50 being 48.79µg/ml. Scavenging of
DPPH by extract in DPPH scavenging assay was concentration dependent
.In Nitric oxide scavenging assay maximum percentage of inhibition was
57.64 with IC50 value was recorded at 251.42µg/ml. Results were given in
Table3.

Earlier reports indicate that the antistress activity of some potential medicinal plants could be attributed due to their antioxidant effects [15, 21]. So the
antioxidant activity of Clitoria ternatea extract was studied. From the results
it was found that Clitoria ternatea extract has significant antioxidant activity
comparable to standard Gallic acid.
Flavonoids and tannins are phenolic compounds, and plant phenolics are a
major group of compounds that act as primary antioxidants or free radical
scavengers [22]. Similarly, terpenoids, as vitamins, act as regulators of metabolism and play a protective role as antioxidants [23]. The antioxidant
activity of the extracts may be attributed to the presence of these
phytochemicals. Furthermore, the antioxidant activity of the root extract
provide mechanistic basis in relieving stress by way of combating oxidative
damage.
Therefore the protective effect of ethanolic root extract of Clitoria ternatea
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against stress induced amnesia may be due to cholinomimetic and antioxidant
activity.
11.
CONCLUSION
The present study demonstrates scientific support for the protective effect
of ethanolic root extract of Clitoria
ternatea to combat stress induced
amnesia and lends some credence to traditional claims of its therapeutic
benefits in stress and stress-related disorders.
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