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ABSTRACT

Medicinal plants have played an important role since ancient times in treating various kinds of diseases. Increased drug resistance and side effects
of pharmaceutical drugs have led to more research based study on traditionally available plants. Enhydra fluctuans is one such plant which is
available abundantly in India especially in the North-Eastern states. It has immense potential as a medicinal plant and also has many beneficial
effects such as anticancer, antioxidant, antidiabetic, anti-inflammatory, antimicrobial, anti-diarrheal, hepatoprotective and even
neuropharmacological effects. These activities can be attributed mainly to the presence of phytochemicals such as flavonoids, alkaloids, saponins,
tannins, phenols and carbohydrates. The aim of this paper is to summarize the importance of this plant possessing potent medicinal value and the

research work being carried out till now.
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INTRODUCTION

Medicinal plants may be defined as a group of plants that contain
some active medicinal components and special properties or virtues
that qualify them as articles of drugs and therapeutic agents and are
used for medicinal purposes. Use of plants as a source of medicine
has been an ancient practice and is an important component of the
health care system in India.In India, many forms of alternative
medicines are available for those who do not want conventional
medicine or who cannot be helped by conventional medicine. In the
last decade, there has been considerable interest in resurrecting
medicinal plants in western medicine, and integrating their use into
modern medical systems. The reasons include low cost, nutritional
value, drug resistance, less side effects, easy availability, economical
value to name a few.Ayurvedic form of medicine is believed to be
existent in India for thousands of years. It employs various
techniques to provide healing or relief to the ailing patients.
Ayurveda primarily uses medications of plant origin. North-East
states of India are one of the richest repositories of medicinal and
aromatic plants in the world. It has a variety of tropical forests,
especially the species-rich tropical rain forests. This region is also
considered as an important part of the Indo-Myanmar biodiversity
hotspot, one of the 25 global biodiversity hotspots acknowledged
currently [1]. Out of the many exotic species of plants found in and
around the eastern region of India, Enhydra fluctuans is one such
plant with a wide range of therapeutic applications and has been
used for years as traditional medicine in remote areas of this region.
Very less importance has been given to its prevalence in the north
eastern region of India specifically and its common use amongst the
rural population. It is mainly used for its analgesic, anticancer,
antioxidant, antimicrobial, anti-diarrheal, hepatoprotective and even
neuropharmacological effects.

Classification

Kingdom: Plantae
Division: Magniliophyta
Class: Magnoliospida
Order: Asterales
Family: Asteraceae
Genus: Enhydra

Species: fluctuans Lour.

Vernacular names

English: Marsh herb, Water cress
Sanskrit: Hilamochika
Hindi: Harkuch

Assamese: Helechi
Bengali: Helencha
Oriya: Hidimicha

Synonyms

Enhydra angallis Gardner
Meyera fluctuans (Lour) Spreng

Botanical description

Commonly known as Water Cress or Marsh Herb, it is a trailing
marsh herb growing annually, also floating on water; stem 30-60 cm
long, rooting at the nodes. Leaves are sessile, 2.5-7.5cm in length,
linear to oblong, acute or obtuse, and stalk-less and margins are
distinctly dented. Flowers are white to greenish white in colour.
Stems are fleshy, hairy and branched, 30 centimetres or more in
length. Rooting can be seen at the lower nodes. The fruits are
achenes enclosed by rigid receptacle-scales. Pappus is absent.

Fig. 1: Whole plant of Enhydra fluctuans Lour. (Taken from Zhao
ju, Medicinal plant database,
http://stuartxchange.com/Kangkong-kalabau.html) [36]

Geographical prevalence

Enhydra fluctuans is a hydrophytic plant and mostly found on wet
roadside canals and marshy waste places between the months of
November to January. It is highly prevalent in Bangladesh, Malaysia,

China and the rest of South East Asia and Tropical Africa [2]. In India
this plant is predominantly found in the North-Eastern region and
mostly in Assam [1]. The plant is commonly found in the diverse
flora of Cachar and Barak Valley region of the state [3, 4]. A study
also reported its common prevalence in other districts of Assam
such as Golaghat, Karbi Anglong, Lakhimpur, Dibrugarh and Jorhat
[5]. In Dhemaji district and Majuli island of Assam also this plant is
abundantly found [6]. In Thoubal district of Manipur, Enhydra
fluctuans is a common plant used for treating a range of diseases.
Jaintia hills in Meghalaya and Agartala in Tripura is also considered
to be a zone rich in this plant source [7, 8, 9]
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Ethnopharmacology

In Cachar district of Assam, the stem of the plant is used in gastric
and ulcers and the whole plant is used in the treatment of
constipation [4]. Enhydra fluctuans is also considered as a wild
edible food plant by the Shan tribe of Assam. The Shan tribe of
Assam is a Sino-tibetan race of Mongoloid stock whose ancestors
migrated from South-west China. A study was carried out in the
districts of Golaghat, Karbi-anglong, Lakhimpur, Dibrugarh and
Jorhat of Assam wherein Enhydra fluctuans was found to be a
supplementary food source and young shoots used as cooked
vegetables [5]. The plant locally called as Helechi, is also considered
as a folk medicine by certain population of Dibrugarh district where
the aerial part of the plant are crushed finely and applied over
pimples. In Thoubal district of Manipur, this plant known as
Komprek tujombi locally is used by the Meitei-pangal community for
treatment of diabetes. They prescribe the extract obtained by boiling
the plant cut into pieces at the nodes [9]. The whole plant is also
used by Muslim herbalists of this region in treating kidney stones by
drinking the liquid of boiled leaves mixed with sugar in a prescribed
ratio [10]. In Meghalaya, the Jaintia tribe locally call it as Kynbat
hingcha and use the leaf juice in skin diseases and as laxative, and
orally prescribe it in liver diseases [7, 8]. Enhydra fluctuans is also
considered as a wild edible plant in Majuli and Darrang district of
Assam [11]. Studies have also been carried out on the phagocytic
properties of this plant extract from samples collected from Agartala
in Tripura as well [6].

Phytochemicals

Different extracts of Enhydra fluctuans have been tested for the
presence or absence of primary and secondary bioactive compounds
like carbohydrates, proteins, oils, alkaloids, flavonoids to name a
few. It has been found to be a rich source of flavonoids [12] and
moderate presence of alkaloids, tannins, phenolics and
carbohydrates have been reported. The plant is also a rich source of
{-carotene [13, 14] and was also found to be high on protein content
[15]. Presence of saponin too has been stated [16, 17]. A novel
bioactive isoflavone glycoside 4',5,6,7-tetrahydroxy-8-
methoxyisoflavone-7-0-3-D galactopyranosyl-(1-3)-0-8 -D-
xylopyranosyl-(1—4)-0-a-l-rhamnopyranoside has been reported
from the methanolic extract of the leaves of Enhydra fluctuans Lour
[18]. Also the aqueous extract of revealed the stimulation of a
biological response of the carbohydrate polymer of the plant [19].
Based on spectral and chemical evidence the structure of Enhydrin, a
germacranolide has been isolated from the leaves and stems of
Enhydra fluctuans [20]. The structure and stereochemistry of
sesquiterpene lactones were elucidated from Enhydra fluctuans by
NMR techniques and chemical reactions [21].

Biological activity
Antidiabetic uses & Antimicrobial activity

A study carried out by the Meitei-pangal community of the Thoubal
district of Manipur states that Enhydra fluctuans extract can be
effectively used as an antidiabetic plant by boiling and cutting it at
the nodes [9]. It was also found that the tribal practitioners of the
Marakh sect of the Garo tribe living in Mymensingh of Bangladesh
uses twelve medicinal plants for treatment of diabetes out of which
Enhydra fluctuans is one of them [22]. Enhydra fluctuans has been
found to have potent antibacterial activity against many gram
positive as well as gram negative organisms. Some of them are
Escherichia coli, Pseudomonas aeruginosa, Staphylococcus typhi,

Staphylococcus aureus, Shigella boydii, Bacillus subtilis [23, 24]. The
plant has also been found to be possessing significant antifungal
activities against selected fungi like Aspergillus niger, Fusarium spp.
and Aspergillus fumigatus [25].

Anti-inflammatory activity

The flavonoid isolated from leaves of Enhydra fluctuans shows anti
inflammatory activity by inhibiting COX-2 and 5-LOX. Moreover,
flavonoid isolated from leaves of Enhydra fluctuans exhibits in vitro
on key enzymes of arachidonic acid cascade involved in the
mediation of inflammation. Based on it, in vivo anti-inflammatory
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activity of flavonoid fraction was evaluated by using carrageenan
induced paw oedema and cotton pellet induced granuloma. It
significantly reduced the inflammation in such cases [12].

Anti-oxidant activity

The antioxidant potential of crude methanol extract of as well as
chloroform, ethyl acetate and n-butanol soluble fractions of Enhydra
fluctuans Lour., which is widely used in indigenous system of
medicine for different purposes were studied. The crude extract and
all the fractions showed free radical scavenging activity when tested
in different models. Among all the fractions, the ethyl acetate
fractions exhibited the highest free radical scavenging activity in all
the tested models comparing to crude extract and n-butanol fraction
[17, 26, 27].

Anti-cancer activity

Flavonoids obtained from Enhydra fluctuans (FEF) were screened
for anticancer activity against Ehrlich's ascites carcinoma (EAC)
bearing Swiss albino mice. Two flavonoids, baicalein 7-0-glucoside
and baicalein 7-0-diglucoside, were isolated from the ethyl acetate
fraction. Treatment with FEF caused a significant decrease in the
tumour cell volume and increase of life span [14, 28].

Anti-diarrhoeal activity

The methanolic and aqueous extract was evaluated in experimental
diarrhoea, induced by castor oil in mice. Both methanolic and
aqueous extracts, given orally at a dose of 250mg/kg body weight
showed significant anti-diarrhoeal activity. Results indicated strong
anti-diarrhoeal activity of Enhydra fluctuans [29].

Hepatoprotective activity

The flavonoid rich ethyl acetate fraction of E. fluctuans has
significant hepatoprotective effects. The possible mechanisms of
protection include the inhibition of lipid peroxidation and increase
in the content of enzymatic defense system, which cause the
recuperation of biological parameters and the integrity of the tissue
[30, 31].

Analgesic activity

The methanol extract of Enhydra fluctuans, given orally at the dose
of 250 and 500 mg/kg, was evaluated for its analgesic activity using
the acetic acid induced writhing and the tail-flick methods. The
extract showed promising activity in both tests [32, 33].

Neuroprotective potential

Identification and characterization of new medicinal plants to cure
neurodegenerative diseases and brain injuries resulting from stroke
is the major and increasing scientific interest in recent years. the
Indian system of medicine out of the numerous medicinal plants
showing promising activity in neuro-psychopharmacology Enhydra
fluctuans is one of them [34]. Some neuro-pharmacological effects of
three fractions (Benzene, Chloroform and Ethyl Acetate) of
methanolic extract of Enhydra fluctuans were studied in mice using
various models. The study concludes that different fractions of
Enhydra fluctuans aerial parts possess central nervous system
depressant activity [35].

Phagocytic and cytotoxic activity

The aqueous extract of this plant have showed effective results on
neutrophil phagocytic function. Different concentrations of the leaf

extract were subjected to study its effect on different in-vitro methods of
phagocytosis  such as  neutrophil locomotion, chemotaxis,
immunostimulant activity of phagocytosis of killed Candida albicans and
qualitative nitro blue tetrazolium test using human neutrophils [6].

DISCUSSION

Northeast India is the eastern-most region of India connected to East
Indiavia a narrow corridor squeezed between Nepal and
Bangladesh. The region can be physio- graphically categorized into
the Eastern Himalayas, Northeast Hills and the Brahmaputra and the
Barak Valley Plains. This region has a predominantly humid sub-
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tropical climate with hot, humid summers, severe monsoons and
mild winters. It has always been regarded as an ethnic storehouse of
a variety of unexplored medicinal plants. It harbours nearly 50
percent of India’s total flora. Enhydra fluctuans is one such plant
found predominantly in this region. With its wide range of biological
activity and traditional uses as medicines, this hydrophytic plant is
considered to be a potent tool for treating a number of diseases. The
compilation of this data clearly indicates that Enhydra fluctuans has
abundant applications in treating life threatening diseases like
diabetes, cancer, liver problems and even has strong antioxidant,
analgesic, anti-inflammatory, anti-diarrhoeal and antimicrobial
activity. The role of certain compounds present in the plant,
responsible for all its biological activities has been reported. For a
better and precise understanding of the medicinal potentials of this
plant, further research needs to be done on elucidating the exact
structure of all the active compounds present and their mode of
action. Development of agricultural based technique for their large-
scale cultivation may also prove to be advantageous.
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