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Abstract

Trivrita (Operculina turpethum Linn.) is a large perennial herb from family Convolvulaceae.
Natural products are part and parcel of human society to combat a wide range of disorders from
the dawn of civilization. There may be more than 2,500 herbs including Trivrita are used across
India in various forms of herbal medicine. Traditional medicine is a major part of the cultural
heritage of a society and it has developed in accordance with the lifestyle and cultural practices
of the society. Principally the root bark of Trivrita is used in its different formulations. It is
described under Bhedaniya Mahakashaya (Dashemani) by Charaka and included in
Adhobhagahar and Shyamadi group by Sushruta. It is considered best among the drugs used to
induce Virechan (therapeutic purgation), one of the procedures of Ayurvedic Panchakarma
therapy. Trivrita contains various secondary metabolites including saponins, flavonoids,
glycosides like turpethien and phenolics and it also contains some amount of essential oil,
glucose and fructose. Various studies on Operculina turpethum Linn. validated its different
pharmacological action like laxative action, hypoglycemic action, anti-dyslipidemic effect, ani-
inflammatory effect, ulcer protective effect, anti-microbial effect, etc. The present review
comprehensively incorporates the phytochemical, pharmacological and therapeutic importance
of Trivrita.

Keywords

Trivrita, Phyto-constituents, Phyto-pharmacological, Therapeutic potential, Laxative action

o

Greentree Group

Received 02/06/16 Accepted 16/07/16 Published 10/09/16

Satyapal et al. 2016 Greentree Group © IJAPC
Int J Ayu Pharm Chem 2016 Vol. 5 Issue 1 www.ijapc.com 339

[e ISSN 2350-0204]



INTRODUCTION

The plant based traditional medical systems
continue to play an essential role in health
care. Man has been using natural products
for combating diseases since times
immemorial. Natural products, including
plants, animals and minerals have been the
basis of treatment for human disease’.
Approximately 85-90% of the world’s
population consumes traditional herbal
medicines for their health care needs as per
World Health Organization (WHO)?>.
Operculina turpethum Linn. is widely grown
throughout India and it is occasionally
cultivated in gardens as an ornament. It has
been used as a folk medicine in many
countries to treat a wide range of disorders.
It is a large perennial twiner commonly
known as Indian Jalap in English. It is native
to Asia, Africa and Australia while is
naturalized in West Indies. It is commonly
found in Godavari, Deccan, and Carnatic to
South Travancore and the banks of Cauvery
or Kollidam. In Kerala, the plant is found in
degraded forest areas and plains®.

Acharya Charaka suggested Trivrita as the
best Madhya or Sukha Virechan drug®.
Acharya Sharangadhar included Trivrita in
his Rechan group. The drug which causes

liquefaction of Pakva (proper digested) and
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Apakva (improper digested) Malas or
vitiated Doshas and eliminate them out of
the body through the anal route is known as
‘Rechan’. e.g. Trivrita®.

WHO considers phytotherapy in its health
program because the herbal drugs are safe,
cost effective and most significantly people
have faith on herbal drugs’. Herbal medicine
contains natural substances that can promote
health and reduce illness. Now days
Researchers have focused on plant research
and a large body of evidence has been
collected to show immense potential of
medicinal plants used in various traditional
systems of medicine and Trivrita is one of
them®.

Trivrita has been used as a therapeutic agent
for the management of a wide range of
disorders. It is one of the important drugs
among purgative and the herbs supportive
for therapeutic enema. It is one of the
important constituents of paste used locally,
for the management of different
dermatological disorders. The root powder
was also found to be useful for treating
hematemesis, tuberculosis and herpes and
fresh juice of leaves is found to be effective
for treatment of corneal opacity and

conjunctivitis®.
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PHYTO-PHARMACOLOGICAL
PROPERTIES AND THERAPEUTIC
USES

Trivrita and other plants are recognized for
their ability to produce secondary
metabolites. The secondary metabolites are
naturally synthesized in almost all parts of
the plant. Secondary metabolites exhibit
many pharmacological activities like
hypoglycemic action, immune-modulating
property,
antifungal action, etc™.

antioxidant, antibacterial,
Properties

Ayurvedic system of medicine described
various properties of Trivrita which are as
follows™.

Guna : Laghu

Rasa : Tikta, Katu

Vipaka : Katu

Veerya : Ushna

Being an important Virechan drug, Trivrita
have five important properties which plays a
major role in the mechanism of action of
Trivrita  for induction of Virechan

(therapeutic purgation). The properties are
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5. Vikasi
Chemical composition
Trivrita ~ contains  various  secondary
metabolites including saponins, flavonoids,
glycosides, phenolics and also contains
some amount of essential oil, glucose and
fructose®®. The bark contains a glycosidic
resin, which has the insoluble glycoside
turpethein®®. Ding et. al. isolated four new
dammarane-type saponins, operculinosides
A-D (1-4) from the aerial parts of
Operculina turpethum Linn."™.

Inside human biological system secondary
metabolites play very crucial role in the
treatment of various ailments.  Steroid
glycoside represents essential group of
secondary metabolites which exhibits a
broad spectrum of pharmacological profile.
Veena Sharma and Manu Singh reported
that, root of Operculina turpethum Linn.
yields a pharmacologically important
Stigma-5,22  dien-3-O-b-D-
Glucopyranoside which can be further

glycoside,

utilizes in  preparation of different
therapeutic formulations™.

Three glycosidic acids, turpethic acids A—C,
and two intact resin  glycosides,
turpethosides A and B, having a common
pentasaccharide moiety and 12-hydroxy

fatty acid aglycones of different chain

as follows'?.

1. Ushna

2 Tikshna
3. Sukshma
4 Vyavayi
Satyapal et al.
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lengths has also isolated from the aerial
parts of Trivrita®’.

Various phytosterols have reported to
possess cholesterol lowering effect. These
sterols are believed to interfere with the
esterification of cholesterol. It has been
reported that these sterols usually bind with
the intestinal mucosal cell and interfere with
the flow of cholesteryl ester through an
interaction with lipoprotein towards the
blood vessels'®.  The phytosterol also
reported to have anticancer as well as
immune modulating property?*22,
Traditional uses in Ayurvedic system of
medicine

Trivrita leads to the bio-purification of
Kapha-Pitta Dosha and has considered best
for purification of Pitta Dosha. It has used
for the management of Kapha-Pittaja
disorders, chronic abdominal distension,
Bibandha (constipation), Kamla (jaundice),
Udar Roga (abdominal  disorders),
Vatarakta (gout), Amavata (arthritis), Kasa
(disorders having cough as predominant
symptom), Shwas (disorders  having
dyspnoea as predominant symptom), Arsha
(haemorrhoid) , Shotha (edema) , etc.**
Evidence based pharmacological

properties and therapeutic uses
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Operculina turpethum Linn. has reported to
possess various pharmacological properties
like purgative /laxative effect, hypoglycemic
action, anti-dyslipidemic  effect, anti-
inflammatory effect, ulcer protective effect,
anti-microbial  effect, hepato-protective
effect etc.

Laxative effect

Samuel et.al investigated the laxative effect
of Operculina turpethum Linn. leaf extract
in mice weighing 28-34 gm. The dried
leaves of Trivrita were successively
extracted with hexane, chloroform and 70%
methanol using cold maceration. 200 mg/kg
and 400 mg/kg of each extract were
administered and castor oil was used as
positive control. The treatment of the mice
with the extracts and castor oil produced
various degrees of wet feces. The
chloroform and methanol extract produced a
significant (P < 0.05) dose and time
dependent increase in the percentage of wet
feces in the treated groups when compared
to the negative control group. It is also
observed that there is significant (P < 0.05)
dose dependent increase in the intestinal
motility in the treated mice when compared
to the negative control. The treatment of the
mice with the extracts did not produce any

significant (P > 0.05) change in the
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intestinal content volume when compared to
the negative control. Therefore, validate the
potent laxative activity of Trivrita *'.
Anti-diabetic effect

A study reported the anti-diabetic effect of
the methanolic extract of Trivrita stem
(MEQOTS) and methanolic extract of Trivrita
root (MEOTR). The MEOTS and MEOTR
were evaluated in the streptozotocin induced
type 2 diabetic models. The MEOTS and
MEOTR were administered in the dose 100
mg/kg to normal, glucose loaded and
experimental diabetic rats for 21 days. The
study shows significant (p< 0.05) reduction
in fasting blood glucose levels observed in
the normal rats at 3 h as well as in the
treated diabetic animals at 21 days, thereby
validates the anti-diabetic or hypoglycemic
action of Trivrita®.

Cardio-protective and anti-dyslipidemic
effect

In a study Dr. Veena and Manu investigated
the protective effect of ethanolic root extract
on serum lipid profile in male albino mice
intoxicated with N-Nitrosodimethylamine
(NDMA). N-nitrosodimethylamine is a
potent hepatotoxin and carcinogen and has
been reported to be found in the
chloraminated  drinking  water  from

treatment plants and distribution systems.
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Adult male albino mice, treated with NDMA
at a concentration of 10 mg/kg body weight
received root extract orally in doses of 300
and 400 mg/kg body weight at 5 h after the
administration of NDMA. NDMA treated
mice showed a significant decrease in the
levels of low density lipoprotein (LDL) in
the serum of mice received extract at a
concentration 300mg/kg body weight,
further, an increase in the level of high
density lipoprotein (HDL) in serum of mice
reported, who received extract at a
concentration 400mg/kg body weight after
intoxication with NDMA. It shows that
administration of ethanolic extract at a dose
of 300 mg/kg body weight significantly
attenuated the alterations caused by the
intoxication of NDMA when compared with
the standard and restored the levels of
triglycerides in the serum of mice?.
Anti-inflammatory effect

Rajashekar M et al. evaluated the effect of
oral root powder of Trivrita and its
polyherbal formulation, Avipattikar Churna
on rat paw edema in albino rats. Results
validated that pretreatment with the root
powder of Trivrita and Avipattikara Churna
(100 mg/kg body weight) reduced the

formalin induced edema volume to the
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extent of 36.45% and @ 27.11%,
respectively®.

Anti-ulcer effect

An experimental study validated the concept
of chronopharmacology and measures the
influence of different six Ritus (seasons) on
gastric secretions by Trivrita in pylorus
ligated rats. The antiulcer effect of Trivrita
given orally in a dose of 100 mg/kg was
compared with reference drug lansoprazole
30mg/kg. The study spanned for all the six
Ritus of the year i.e Shishira, Vasant,
Grishma, Varsha, Sharada and Hemanta
Ritu. Adult albino rats of either sex
weighing between 180-220 g were used for
study. Volume of HCI, pH, free acidity, total
acidity and ulcer index were recorded as
parameter for assessment in comparison
with standard lansoprazole. The study
indicated statistically significant difference
by Dunnet-t test between standard and test.
The acid secretion for different ‘Ritus’ vary
significantly and similarly the gastro
protection of Trivrita and lansoprazole also
vary over different seasons. The studies
reveal management of hyperacidity and
ulcers can be done more effectively with
variation of doses in different seasons. Thus,

validate a safe, cost effective and efficacious
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treatment by Trivrita with less or no
unwanted effects®.

Anti-microbial effect

In a study the Jahangir et. al. reported that
ether and ethanol extracts from leaves of
Trivrita showed potential antimicrobial
properties against several human pathogenic
bacteria with a minimum inhibitory
concentration (MIC) ranged from 0.13-0.75
mg per ml. In general, ethanol extracts
showed higher activity than petroleum ether
extracts and produced inhibition zones
ranging from 9 to 14 mm in diameter at a
concentration of 5.0 mg per ml. The
Minimum inhibitory concentration (MIC)
values of active extracts were determined by
the broth dilution method. Ethanol extracts
had lower MIC values comparable with
petroleum ether extract against the tested
strains?’. Some other studies also showed
the anti-microbial activity of Trivrita against
many human pathogenic bacteria®®?%.
Hepato-protective effect

A study validated the hepto-protective
activity of the Trivrita root extract against
N-nitrosodimethylamine induced toxic liver
injury in rats®.

CONCLUSION

Trivrita is an important medicinal plant,

which has used effectively to treat various
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disorders in Ayurvedic system of medicine
since centuries. Trivrita possess various
medicinal properties and hence can be used
in the treatment of a wide range of disorders.
It is also a good source of various
biologically active phyto-constituents. These
phyto-constituents can be used directly as
therapeutic agents as well as starting
materials for  the synthesis of
pharmacologically active compounds. The
present  review has  focused on
phytochemical, pharmacological and
different therapeutic uses of Trivrita. This
collective knowledge on Trivrita would
motivate to researchers and may provide
lead to further exploration of various
pharmacological and phytochemical
activities of Trivrita. The use of plants and
plant products including Trivrita in
medicines is getting popularized because the
herbal medicines are cheap and cost
effective and have higher safety margins

with lesser or no side effects.
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