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Summary

The Clitoria ternatea (Papilionaceae ) perennial herbaceous plant has been widely used
in Ayurveda. The plant is native to tropical equatorial Asia, but has been introduced to Africa,
Australia and the New World. The active chemical constituents reported from this plant is
tannins, resins, starch, taraxerol and Taraxerone. C. ternatea has number of uses, many of which
have been verified by scientific method. In traditional medicine, the plant is used in treatment of
tubercular glands, amentia, hemicrania, burning sensation, strangury, helminthiasis, leprosy,
leucoderma, elephantiasis, inflammation, vitiated conditions of pitta, bronchitis, asthma,
pulmonary, tuberculosis, ascites, ulcers, ear diseases, visceromegaly and CNS disorders. The
review artical summarizes the chemistry and pharmacological profile of C. ternatea
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Introduction

This plant is native to tropical equatorial Asia, but has been introduced to Africa,
Australia and the New World. It is a perennial herbaceous plant. Its leaves are elliptic and
obtuse. It grows as a vine or creeper, doing well in moist neutral soil. The most striking feature
about this plant are its vivid deep blue flowers. They are solitary, with light yellow markings.
They are about 4 cm long by 3 cm wide. There are some varieties that yield white flowers.The
fruits are 5 - 7 cm long, flat pods with 6 to 10 seeds in each pod. They are edible when tender.It
is grown as an ornamental plant and as a revegetation species (e.g. in coal mines in Australia),
requiring little care when cultivated. Its roots fix nitrogen and therefore this plant is also used to
improve soil quality. The flowers are used to colour food. In animal tests the methanolic extract
of C.ternatea roots demonstrated nootropic, anxiolytic, antidepressant, anticonvulsant and
antistress activity. The active constituent(s) include Tannins, resins, Starch, Taraxerol &
Taraxerone. C. ternatea root extracts are capable of curing whooping cough if taken orally. The
extract from the white-flowered plant can cure goiter.
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Its roots are used in ayurveda Indian medicine. Roots useful in ophthalmopathy,

tubercular glands, amentia, hemicrania, burning sensation, strangury, helminthiasis, leprosy,
leucoderma, elephantiasis, inflammation, vitiated conditions of pitta, bronchitis, asthma,
pulmonary, tuberculosis, ascites, ulcers, ear diseases, visceromegaly and fevers. They are
administered with honey and ghee as a general tonic to children for improving mental faculties,
muscular strength and complexion and in epilepsy and insanity. Leaves are useful in otalgia,
hepatopathy and eruptions. Seeds are useful in visceralgia. Roots and leaves are useful in the
treating bodyaches, infections, urinogenital disorders, as anthelmintic, and antidote to animal

stings.

Chemical constituent:

Sr.no

Plant Parts used

Chemical constituent

Flowers

Major flavonol glycosides, 3-O- (2"-O-alpha-
rhamnosyl-6"-O-malonyl)-beta-glucoside, 3-O-
(6"-O-alpha-rhamnosyl-6"-O-malonyl)-beta-
glucoside and 3-0-(2",6"-di-O-alpha-
rhamnosyl)-beta-glucoside of kaemferol (1),
quercetin (I1) and myricetin (I11) were isolated
from the petals'? minor delphinidin glycosides,
3-0-b-glucoside,3-O-(2"-O-a-rahmnosyl)-b-
glucoside, 3-0-(2"-0O-a-rahmnosyl-6"-O-
malonyl)-b-glucoside of delphinidin *.Eight
anthocyanins (ternatins C1,C2,C3,C4,C5 and
D3, and preternatins A3 and C4) were also
isolated from the flowers® ® Six ternatins from
the flowers were partly characterized as highly
acylated dephinidin derivatives®. Deacylternatin
was determined asdelphinidin3, 3’, 5°-tri-O-b-D
glucopyranoside.* White petals do not contain
anthocyanins.’There are low levels of
condensed tannins (0-2.48 mg catechin/g) and
protein precipitable polyphenols (0.16-0.77 mg
tannic acid/g) in the raw mature seeds.’contain
little calcium (1.9 mg/100 g) ’

Seeds

Contain a highly basic small protein named
finotin %.contain fixed Oil. Cinnamic acid,
palmitic (IV), stearic (V), oleic (VI), linoleic
(VI), linoleic acids and an anthoxanthin
glucoside

Root bark

Contains Tannin and Resin Taraxerol (VIII)
and tataxerone .
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Pharmacology
Central Nervous System effects

Clitoria ternatea showed a wide spectrum of central nervous system activities i.e.
nootropic, anxiolytic, anti-stress, antidepressant and anti-convulsant.” C.ternatea methanolic
extract showed nootropic effects (facilitation of intellectual performance, learning and memory)
as it decreased the time required for rats to occupy the central platform in the elevated plus maze
and increased the discrimination index in object recognition tests °. The plant exhibited weak
anxiolytic activity by increasing the occupancy of rats in the open arm of the exploratory maze
and the lit box of the light/dark exploratory test, and antidepressant activity as it decreased the
immobility time in the tail suspension test. The methanolic extract reduced stress-induced ulcers
and decreased the convulsing actions of pentylenetetrazol and maximum electroshock. Cognitive
abilities were improved without the production of sedation and behavioral toxicity.® Oral
intubation of rats for 30 days with the aqueous root extract (100 mg/kg) led to improved learning
and memory.*® In neonatal and young adult rats, this led to significant increases in acetylcholine
content in the hippocampus, pointing to a neurochemical basis for the improvement in learning
and memory.'® The memory enhancing property of the root extract was also shown by its ability
to improve retention and spatial learning performance in behavioral tests.*
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Alcoholic root extracts (300 & 500 mg/kg doses orally) were more effective than the
aerial parts in attenuating memory deficits in rats and this was associated with increased levels of
rat brain acetylcholine and acetyl cholinesterase.’*!? Relationships of these effects with
inhibition of acetyl cholinesterase activity were not established, cortical acetyl cholinesterase
activity was actually found to be increased.”> There was also an increase in the functional
growth of the neurons of the amygdala.™

Anti-inflammatory, analgesic and antipyretic activities

The methanol root extract (200-400 mg/kg) given orally reduced normal body
temperature and yeast-induced pyrexia in rats in a dose-dependent manner.*** The antipyretic
effect of the extract was comparable to that of an oral dose of paracetamol (150 mg/kg). ** Rat
paw edema induced by carrageenin and vascular permeability induced by acetic acid were
inhibited by the both doses of the methanol extract. The extract also markedly reduced the
number of writhing responses in the acetic acid-induced writhing response test.® Anti-
inflammlz%tory, analgesic and antipyretic activities of the plant were attributed to its flavonoid
content.

Antifungal
A highly basic small protein, finotin, was also isolated from the seeds. This protein has
broad antifungal activity.

Larvicidal activity *°

Leaves: Screening of natural products for mosquito larvicidal activity against three major
mosquito vectors Aedes aegypti, Culex quinquefasciatus, and Anopheles stephensi resulted in the
identification of three potential plant extracts viz., Saraca indica/asoca, Nyctanthes arbor-tristis,
and C.ternatea for mosquito larval control. In the case of S. indica/asoca, the petroleum ether
extract of the leaves and the chloroform extract of the bark were effective against the larvae of C.
quinquefasciatus with respective LCsy values 228.9 and 291.5 ppm. The LCs, values of
chloroform extract of N. arbor-tristis leaves were 303.2, 518.2, and 420.2 ppm against A.
aegypti, A. stephensi, and C. quinquefasciatus, respectively. The methanol and chloroform
extracts of flowers of N. arbor-tristis showed larvicidal activity against larvae of A. stephensi
with the respective LCsy values of 244.4 and 747.7 ppm. Among the methanol extracts of C.
ternatea leaves, roots, flowers, and seeds, the seed extract was effective against the larvae of all
the three species with LCs, values 65.2, 154.5, and 54.4 ppm, respectively, for A. stephensi, A.
aegypti, and C. quinquefasciatus. Among the three plant species studied for mosquito larvicidal
activity, C. ternatea was showing the most promising mosquito larvicidal activity. The
phytochemical analysis of the promising methanolic extract of the seed extract was positive for
carbohydrates, saponins, terpenoids, tannins, and proteins. In conclusion, bioassay-guided
fractionation of effective extracts may result in identification of a useful molecule for the control
of mosquito vectors.
Proteolytic activity'"

The activities of endopeptidases (hemoglobin pH 3.5 and azocasein pH 6.0),
carboxypeptidase (CBZ-Phe-Ala pH 5.2), and arylamidases (LPA 7.0 and BAPA 7.6) were
assayed in extracts of cotyledons and axis of resting and germinating seeds of Clitoria ternatea L.
All the activities were low in resting seeds but the endopeptidases at pH 3.5 and the arylamidase
at 7.0 were high in cotyledons.
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The activities of carboxypeptidase and the arylamidases increased in cotyledons reaching
a maximum at the day 9, while the endopeptidases showed an increase at the day 3 followed by a
decrease. In the axial tissue the endopeptidases and carboxypeptidase activities showed an
increase until the day 9 followed by a decrease and the arylamidases were low. The increase of
acidic endopeptidase and carboxypeptidase activities in germinating cotyledons has been
suggested as an indication of their participation in the degradation of the storage proteins.
Antihyperglycemic and antihyperlipidemic #%

Leaves and flowers extract on alloxan-induced diabetic rats. The effect of aqueous extract
of C. ternatea leaves and flowers on serum glucose, glycosylated hemoglobin, insulin, total
cholesterol, triglycerides, HDL-cholesterol, protein, urea, creatinine were examined in control
and extract treated diabetic rats. Glycogen was examined both in the liver and skeletal muscles of
control and extract treated diabetic rats, whereas, the activity of glycolytic enzyme glucokinase
and gluconeogenic enzyme glucose-6-phosphatase was examined in the liver. Oral
administration of aqueous extract of C. ternatea leaves (400 mg/kg body weight) and flowers
(400 mg/kg body weight) for 84 days significantly reduced serum glucose, glycosylated
hemoglobin, total cholesterol, triglycerides, urea, creatinine and the activity of gluconeogenic
enzyme glucose-6-phosphatase, but increased serum insulin, HDL-cholesterol, protein, liver and
skeletal muscle glycogen content and the activity of glycolytic enzyme glucokinase. For all the
above biochemical parameters investigated, C. ternatea leaves treated rat showed a little better
activity than C. ternatea flowers treated diabetic rats. The present investigation suggests that C.
ternatea leaves and flowers extract exhibit antihyperglycaemic and antihyperlipidaemic effects
and consequently may alleviate liver and renal damage associated with alloxan-induced diabetes
mellitus in rats.

Conclusions

C. ternatea is traditionally very important plant having many important pharmacological
activities like antileprosy, anti-inflammatory, anthelmintic, immunomodulatory, antiasthamatic,
antidepressant and anti-convulsant, analgesic, antipyretic, antifungal, proteolytic,
antihyperglycemic and antihyperlipidemic  property. Many important phytoconstituents
responsible for the activity were isolated. This proves therapeutic importance of the plant. Such
type of systematic information about the plant is useful for the researchers.
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