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ABSTRACT

Background: Herbal medicines, the backbone of traditional medicine in many countries have played an
important role in curing the various diseases of humans and animals since ancient time. Medicinal plants
are great source of bioactive compounds that have potential beneficial effects in human life.

Materials and Methods: Electronic databases including PubMed, Google Scholar, books and other
sources were searched using subject specific key words that were matched by Trichosanthes tricuspidata
medicinal plant related useful information on botanical description, plant distribution, ethanobotanical &
therapeutic uses, chemical constituents and pharmacological activity etc.

Results: Trichosanthes tricuspidata have many medicinal properties like antioxidant, anticancer,
antibacterial, antifungal, Larvicidal activity, Anticonvulsant activity, Gastro protective activity and other
activities. The Bioactive compounds of Trichosanthes tricuspidata responsible for its various medicinal
properties and their effects at the molecular level need to be investigated in more detail. Conclusion:
The present review summarizes the Ethnobotanical & therapeutic uses, chemical constituents and
pharmacological activity information of Trichosanthes tricuspidata. The pharmacological properties of
bioactive compounds in Trichosanthes tricuspidata are required to confirm the ethno medicinal or traditional
claims of Trichosanthes tricuspidata for pharmaceutical therapeutic applications.

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given and the new creations are licensed under
the identical terms.
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1. Introduction

World Health Organization has estimated more than 80 %
of the world’s population in developing countries depends

Plants considered being very rich sources of secondary
metabolites which are having therapeutic importance.
Majority of world’s population in developing countries still
relies on herbal medicines to meet its health needs. In recent
times, focus on herbal research has increased globally and
evidence collected from different research survey shows the
immense potential of medicinal plants used in Indian system
of traditional medicines. !

The important advantages of medicinal plants in various
treatments are due to their fewer side effects, less expensive,
more efficacy and availability throughout the world.? The
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primarily on herbal medicines for their basic healthcare
needs.® The practitioners of traditional system of medicine
treat about 80% of patients in India, 85% in Burma and
90% in Bangladesh.*> Medicinal plants are the richest
bio resource of drugs for traditional systems of medicine,
modern medicines, Nutraceuticals, food supplements, folk
medicines, pharmaceutical intermediates and chemical
entities for synthetic drugs. Medicinal plant plays a main
role in the growth of new herbal drugs. The majority of the
medicinal plants are collected from the wild and recently
some medicinal plants are cultivated by farmers. 10
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Ayurveda, Siddha and Unani (ASU) system of medicines
are the science of life or longevity is more than 5000 years
old and is believed to be the oldest healing science in
existence. Medicinal plants are renowned in the prehistoric
Ayurvedic classics.” ASU system of medicine is important
surprising medicinal systems of Indian’s. Now a day whole
world is interest in India’s Ayurveda and other traditional
systems medicine. In this current paper we study a review
focus on the update of Trichosanthes tricuspidata because
of it is a very important medicinal plant.

Trichosanthes tricuspidata, a traditional medicinal
plant is commonly used in Ayurvedic medicines. The
various plant parts are used for the treatment of various
human diseases. The plant possess diverse functions
as antibacterial, antifungal, anthelmintic, larvicidal,
antioxidant, anti-hyperglycaemic, anti- inflammatory
activity and gastro protective activity etc.

This review details the morphology, distribution and
systemic classification, Ethnobotanical uses, therapeutic
uses, phytoconstituents of Trichosanthes tricuspidata plant
and various research findings related to its pharmacological
activities.

2. Materials and Methods

Published scientific literature about Trichosanthes
tricuspidata medicinal plant was downloaded and retrieved
from different databases such as Google scholar, Scopus,
PubMed, Web of Science and other sources using the
key words, botanical description, plant distribution,
Ethnobotanical & therapeutic uses, uses in Indian system
of medicine (Ayurveda, Siddha and Unani) bioactive
compounds and pharmacological activity. The information
obtained on Trichosanthes tricuspidata regarding ethno
botany, Phytochemistry and pharmacology was summarized
in the article. To assure the validity of data, two co-authors
reviewed all the information based on citation.

3. Results and Discussion

3.1. Scientific Classification

Kingdom: Plantae

Family: Cucurbitceae (Pumpkin family)

Genus: Trichosanthes

Species: tricuspidata

Authority: Lour.

Synonyms: Trichosanthes palmata Roxb., Trichosanthes
bracteata Lamb., Trichosanthes pubera Blume or Modeccca
bracteata.

Earlier researchers identified and reported as
Trichosanthes tricuspidata belong to Trichosanthes
bracteata, but recently researchers revised the reported
classification and identified the Trichosanthes tricuspidata
and Trichosanthes bracteata both are two different species
in India.®?

3.2. Vernacular name

Common name of Trichosanthes tricuspidata is Indrayan;
English - Red ball Snake gourd; Hindi - Mahakal, Indrayan;
Marathi - Kaundal; Tamil - Ankorattai, Korattai; Malayalam
-Kakkattonti; Telugu - Avaduta; Kannada — Avaguda -
Hannu; Gujarati — Ratan indrayan; Sanskrit -Kakanasa,
Shvetpushpi, Dhvamksanasa.®

3.3. Plant Distribution

Trichosanthes tricuspidata is a climber which is found at
an elevation of 1200 to 2300 m. Trichosanthes tricuspidata
is found west Bengal and Southern India.'? It ranges from
the Eastern Himalayas in India and southern China through
southern Japan, Malaysia and tropical Australia.!! Widely
spread in Myanmar, Thailand, Vietnam, West Malaysia and
East of the Moluccas.

3.4. Botanical description

Trichosanthes tricuspidata plant is a large woody tendril
climber attaining a 5 - 20 meters long height; occasionally
monoecious; minutely hairy, early glabrescentrichosanthes.
The fresh plant is green in colour after drying brown colour.
The petals white colour, cystoliths obvious. Stem old part
light grey colour younger part smooth green it is2—4 mm
diam. Probract (broadly) elliptic or obovate. Tendrils are
2or 3-branched. Leaves are variable, palmately 3-5lobed
dark green in above, glabrous beneath dark coloured circular
gland the lower side; broadly ovate or orbicular in outline,
the base cordate, the mid-lobe triangular or ellipsoid, the
apex acute, the apex of side-lobes regularly down-curved,
the margin entire coarsely dentate, petiole 3-7.5 cm long.
Male flowers are raceme 7-16 cm long, hairy, peduncle 5-11
cm long, rachis with 3-20 flowers. Flowers are unisexual.
Male flowers axillary racemes, bracts broadly ovate, many
nerved, fringed and gland dotted. Female flowers are
solitary and axillary. Fruits glabrous red when ripe with 10
orange streaks, exocarp leathery, smooth, coarsely wrinkled
on drying; pulp green-black; fruiting pedicel 1-2 by 0.3-0.4
cm. Seeds dark brown, numerous, smooth, obovate-elliptic
or oblong, 9- 10 by 5-6 by 1.5- 2 mm, the margin absent,
edge square or rounded, entire.'!-13

3.5. Ethanobotanical uses

The paste of Trichosanthes tricuspidata fruits is applied
to cure headache (natural head balm), reducing macular
swelling and pain, various types of skin infections, itching,
lesions of fungal infections on feet during rainy seasons, it
is used for kill the head lice and clear dandruff problems on
head and helps to cure domestic cattle mouth inflammation
also'*.The root paste of Trichosanthes tricuspidata is
externally applied on infected part to cure gonorrhoea .
Root juice is used to reduce the blood sugar.'® The seeds
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powder is given to treat jaundice and it is also used to cure
jaundice with tantani and gulwel.!”'® The Trichosanthes
tricuspidata warm seed oil is applying for changing white
hair colour to black hair. '

3.6. Therapeutic uses

Trichosanthes tricuspidata is considered as a medicinally
important plant in Indian system of traditional systems
(Ayurveda, Siddha and Unani) and other traditional
medicinal systems.

The fruits of Trichosanthes tricuspidata are bitter used to
cure carminative, purgative, migraines, asthma, earache and
ozoena. Fruit is used in asthma, lung disorder, as a violent
hydrogogue cathartic, abortifacient, to reduce inflammation,
reduce heat of the brain, opthalmia, leprosy, weakness of
limbs, epilepsy, stomatitis and rheumatism. Thai traditional
system of medicine the plant is used to cure ant fever,
anthelmintic, laxative and migraine. The seeds are emetic
and purgative.'>?° The roots part helpful to treat lung
diseases in cattle, diabetic carbuncles and headaches.?!
Plant used to treat bronchitis and seed paste help to cure
hoof and cattle mouth disease.?? The plant is used for curing
snakebite poisoning and the juice of the plant is applied
externally for skin eruptions In Nepal the roots are used to
cure bleeding in chickens. !!

3.7. Chemical Constituents

Fruit contains cucurbitane glycosides cucurbitacin 2-
O-b-glucopyranoside and 25-0-acetyl-cucurbitacin
2-O-b-glucopyranoside, khekadaengosides A-J, M-N,
cucurbitacin K 2-O-b-glucopyranoside and cucurbitacin
J 2-O-bglucopyranoside, a hexanorcucurbitaneglucoside
(khekadaengoside K and octanor cucurbitane khekada engo
side L.2°

Seed contain fatty acid like n-Hexadecanoic acid,
Octadecanoic acid, 9,12-Octadecadienoic acid, 9-
Octadecenoic acid, methyl ester, (E) cis-vaccenic acid
cis-10-Nonadecenoic acid, Oleic acid, methyl ester
ethanone, n-hexylamine, N-acetyl-1-cyno-[1.,2.,3]triazole-
4-carboxylic acid, Butyl 9,12-octadecadienoate, Methyl
9,12-heptadecadienoate, 9,12-octadecadienoic acid,
2-Methyl-z,z3,13-octadecadienol 9-Octadecenal and
(2)-cyclopropaneoctanal etc. >3

The root contains trichotetrol, tetrahydroxypentacyclic
triterpenoid. b methyl palmitate, palmitic acid, suberic acid,
a-spinasterol 3-o-beta-D-glucopyranoside, a-spinasterol,
stigmast-7-  en-3-beta-ol, stigmast-7-en-3-beta-ol-3-O-
beta-D-glucopyranoside, glyceryl 1-palmitate, glyceryl
1-stearate, 23,24-dihydrocucurbitacin D, bryonolic acid,
cucurbitacin B, isocucurbitacin B, isocucurbitacin D,
3-epi-isocucurbitacin B and D-glucose. -2

The leaf of Trichosanthes tricuspidata contains
cyclotrichosantol ~ and  cycloeucalenol, cycloartane

glycosides named cyclotricuspidosides A, B and C.?*+26

Stem part of Trichosanthes tricuspidata contain three
cycloartane glycosides, named cyclotricuspidosides A, B
and C.2°

3.8. Pharmacological activity of Trichosanthes
tricuspidata

In this review, the pharmacological effects of Trichosanthes
tricuspidata have been collected from various sources of
literature.

3.8.1. Antibacterial activity

Bhardwaj et al. reported the different plant root extracts
(ethanolic, aqueous ethanol and aqueous extracts) of
Trichosanthes tricuspidata plant shows antibacterial activity
against Klebisilla pneumonia and Pseudomonas aeruginosa.
Saboo et al.?’?® reported the chloroform extract of
Trichosanthes tricuspidata root shows a significant
antibacterial activity. The different extracts (n-butanol,
acetone, methanol and aqueous extracts) of Trichosanthes
tricuspidata fruits were shows antibacterial activity against
Streptococcus pyogenes, compare to all extracts methanolic

extract shows more active. 14
Trichosanthes tricuspidata leaves petroleum ether,
chloroform, ethanol, methanol and acetone extract

was tested against Gram positive and Gram negative
pathogens.?’ Ethanol extract showed greater inhibitions
against  Bacillus cereus Klebsiella ~ pneumonia,
Klebsiellaoxytoca and Brevebacterium paucivorans.
Ethanol extract shows a significant antibacterial activity
when compare the other extracts.

3.8.2. Anthelmintic Activities

Ethano- botanically this plant was used by tribals to
treat an intestinal worm infection which shows significant
anthelmintic activity reported in experimental laboratory
model. Anthelmintic activity of Trichosanthes tricuspidata
was carried out by Dubey.3 In this investigated the aerial
parts of Trichosanthes tricuspidata extracted with ethanol
and water. Both extracts showed a more active when
compared with standard drug albendazole. Anthelmintic
activity of both extracts was dose-dependent manner.
Ethanolic extract of Trichosanthes tricuspidata showed
more active then aqueous extract.

3.8.3. Antioxidant Activity

Antioxidant activity of different plant parts (leaf and fruit)
of Trichosanthes tricuspidata were reported by Rodge et
al.3! In this study fruit part of the Trichosanthes tricuspidata
was showed more antioxidant activity compared to leaf
was reported in the chloroform extract of Trichosanthes
tricuspidata.?® root showed more antioxidant activity
compared to standard. It was reported the methanolic
extract of Trichosanthes tricuspidata leaves exhibited good
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antioxidant activity. 3

3.8.4. Antifungal Activity

Anti-Fungal Activity of Trichosanthes tricuspidata roots
was carried out in chloroform extract of Trichosanthes
tricuspidata roots showed a significant antifungal activity
screened by agar- well diffusion method. >

3.8.5. Larvicidal activity

Trichosanthes tricuspidata used as natural mosquito
repellent, it may be helpful in the house to kill the
mosquitoes, mice, etc. Sonwalkar et al.,?? was reported
the Trichosanthes tricuspidata fruit used as larvicidal
activity. In this investigated two different extracts (methanol
and petroleum ether) showed significantly high active
mortality comparing with control. Methanolic fruit extract
of Trichosanthes tricuspidata showed more larvicidal active
then petroleum ether fruit extract.

3.8.6. Anti-hyperglycaemic activity

Trichosanthes tricuspidata root extract was reported
to cure the antidiabetic and hypollipidamic activity,3*
studied carried out the ethanolic extract of Trichosanthes
tricuspidata root was used to estimate the anti-diabetic
activity of alloxan induced diabetic rats and biochemical
parameters like cholesterol, triglyceride, serum protein,
SGPT, SGOT, and ALP. Alloxan treated rats contain high
blood glucose level when compared with normal control.
Oral administration of ethanolic extract of Trichosanthes
tricuspidata root was showed significantly decreased blood
glucose level.

3.8.7. Gastro protective activity

Kannan et al reported the different extracts (Hexane,
Chloroform, Ethanol and Water) of Trichosanthes
tricuspidata leaves were compared with standard Ranitidine
drug. The Hexane extract showed significant high gastro
protective activity when compared with all other extract.

3.8.8. The anti-haemolytic activity

Anti-haemolytic activity of methanolic extract of
Trichosanthes tricuspidata leaves was reported by3°
anti-haemolytic activity screened by haemolysis of cow
erythrocyte the plant extract was compared with the
standard butylated hydroxy toluene (BHT).The methanolic
extract of Trichosanthes tricuspidata showed 26.7%
inhibition at 500 ug/ml concentration whereas standard
BHT shows 89.63% at 500 ug/ml.

3.8.9. Anti-pyretic activity

Kannan et al3’ reported the different extract (ethanol and
aqueous extract) of Trichosanthes tricuspidata Linn. Leaves
contain anti-pyretic activity. Experimental analysis of the
extracts was significantly reducing the body temperature

of rats when compared to the standard paracetamol drug.
Trichosanthes tricuspidata ethanol extract showed more
antipyretic activity when compare to the aqueous extract.

3.8.10. Anti-inflammatory activity

The Trichosanthes tricuspidata ethanol extract showed
the anti-inflammatory activity in lipopolysaccharide (LPS-
) stimulated macrophages and mouse models of acute
inflammatory disease.

3.8.11. Anticonvulsant activity

The Epilepsy prevails to be a neurological disorder in
anticipation of safer drugs with enhanced anticonvulsant
efficacy as presently available drugs fails to offer adequate
control of epileptic seizures in about one-third of patients. 3
Evaluate the effect of Trichosanthes tricuspidata ethanolic
extract (TTME) against epilepsy mediated oxidative stress
in pilocarpine induced mice. The seizure was accompanied
by significant increase in lipid peroxidation and the
hippocampal nitrite content in pilocarpine group when
compared with control. Moreover, the antioxidant enzymes
superoxide dismutase, catalase and glutathione levels were
decreased in pilocarpine administered groups. Methanolic
extract administration attenuated oxidative damage as
evident by decreased lipid oxidative damage and nitrite—
nitrate content and restored the level of enzymatic
antioxidant defences in hippocampus. Involvement of
free radicals during epilepsy is further confirmed by
histopathological analysis which showed the loss of
neuronal cells in hippocampus CA1l and CA3 pyramidal
region. The findings strongly support the hypothesis that
TTME has anticonvulsant activity accompanied with the
strong antioxidant potential plays a crucial role in reducing
the oxidative stress produced by seizure. >

3.8.12. Anticancer activity

Chloroform extract of Trichosanthes tricuspidata root
was showed most promising anticancer activity.”® They
investigated the chloroform extract of roots contain 32
mg/gm of gallic acid and 28.5mg/gm of tannic acid. The
chloroform extract exhibited potent cytotoxicity with an
IC50 of 42.88, from the data obtained, it was observed
that chloroform extract effective against L1210 and MCF-
7 whereas extract have moderate effect on PC3 comparable
to the standards Adriamycin.

4. Conclusion

The World Health Organization has estimated more than
80% of the world’s population in developing countries
depends primarily on herbal medicines for their basic
healthcare needs. A thorough review of the published
literature on Trichosanthes tricuspidata shows that it is
a popular remedy in a variety of ethnic groups, as
well as Ayurvedic and traditional practitioners for the
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treatment of a range of ailments. A perusal of the literature
shows that Trichosanthes tricuspidata has been widely used
for curing asthma, migraine, fever, diabetic carbuncles
and other diseases. From, the above research survey, it
was concluded that the, traditional medicine is safe and
has many therapeutic applications. The present review
deals with its distribution, plant description, phytochemical
properties, pharmacological activity, and therapeutic uses of
Trichosanthes tricuspidata. Therefore, the information will
help the scientists and researchers to screen the compounds
responsible for different bioactivities, and to elucidate the
mechanism of action.
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