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ABSTRACT

Nelumbo nucifera known by numerous common names including Indian lotus, sacred lotus or simply lotus is one of the most important medicinal

plants.The pharmacological studies have shown that N. nucifera possesses various pharmacological activities like

antioxidant,

immunomodulatory, anti-Parkinsonian, hypoglycemic, antiviral, antibacterial, antifungal, anti-inflammatory, antipyretic, analgesic, anti cancer,
antiobesity and antithrombotic activities. This review consists of a discussion on the various biological activities of the plant.
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INTRODUCTION

Herbal Medicine is the oldest form of medicine known to mankind. It is
the most widely practiced form of medicine in the world according to
World Health Organization. Nelumbo nucifera is an aquatic perennial
herb and belongs to family Nelumbonaceae ""*. The roots of the plant
remain anchored within the muddy base of the water bodies. The
leaves are 60cm large in diameter and float atop the surface of the
water.

SYNONYMS *;
English—Sacred lotus;
Hindi—Kanwal, Kamal;
Sanskrit—Ambuja;

Telugu - Thamara, Kamala.
Tamil - Ambal, Thamarai, Padma, Pankaja, Kamala;
Gujarat—Suriyakamal;
Malayalam — Tamara;
French—Nelumbo;

German — Indische lotosblume;
Persian—Nilufer.

TAXONOMIC CLASSIFICATION":
Kingdom: Plantae —Plants;

Sub Kingdom: Tracheobionta— Vascular Plants;
Super Division: Spermatophyta— Seed Plants;
Division: Magnoliophyta — Flowering Plants;
Class: Magnoliopsida;

Subclass: Magnoliidae;

Super order: Protaenae;

Order: Proteales;

Family: Nymphaeaceae— Lotus Family;

Genus: Nelumbo Adans — Lotus;

Species: Nelumbo nucifera Gaen. — Sacred lotus.

Nelumbo nucifera Leaves flowers, rhizomes roots fruits and seeds
have been claimed to possess various medicinal values.

Antioxidant Activity

When there is an increase in the accumulation of free radicals in the
human body, then it can damage the cells and tissues through strong
oxidation. As age increases, free radical scavenging ability of body
decreases though affects the body's normal metabolism and its
functions and therefore leads to chronic diseases or the aging reactions,
which can cause several health problems . Hence, lotus plant is of
great importance in the identification of potent radical scavenger
which can remove the increased free radicals from the body,
particularly which we obtain from daily food. Lotus seeds contain
huge amounts of unsaturated fatty acids, therefore which increases
their longevity due to which they are very popular. It also constitutes a
significant amount of glutathione and ascorbic acid and also as well as
several physiologically active substances which maintain life
processes and activities. These active substances remain as such for or
remain unchanged for many years and may contribute to metabolic

processes

Immunomodulatory Activity

The hydroalcoholic extracts of seeds and rhizomes possess
immunomodulatory activity. It was reported that the extracts show a
stimulating effect on the defense system by regulating the

immunological parameters. The lotus plant parts also have enough
therapeutical benefits in case of mmunomodulation'”.
Immunomodulatory activity of the hydroalcoholic extracts of
rhizomes and seeds of N.nucifera were reported by Singh Virendra
Kumar et al (2011). It was found out that the extracts have stimulating
effect on the defence system by modulating the immunological
parameters and the plant parts have potential therapeutic benefits on
immunomodulation™.

Anti-Parkinsonian Activity

Nelumbo nucifera’s methanolic seed extract was subdivided with
chloroform and was studied by M. Vishnu Vardhan Reddy et al. (2014)
for its anticataleptic and antioxidant effects in haloperidol - Induced
catalepsy rat model through measuring many biochemical and
behavioral parameters ",

Hypoglycemic Activity

The experiment of hypoglycemic activity of inorganic constituents in
lotus seeds on Streptozotocin-induced diabetes in rats was studied by
Sivasankari et al. The trace elements present in ash of seed is seen to
play an indirect or direct role in the secretion of Insulin or works in a
synergetic manner to control normoglycemia " . A methanolic extract
ofrhizome was taken which amazingly decreased the blood sugar level
of normal, Streptozotocin-induced and glucose - fed hyperglycaemic
diabetic rats when compared with other control animals. This was to
demonstrate the oral hypoglycaemic effect of lotus ™" . From the lotus
rhizome's nodes, tryptophan (an antidiabetic constituent) has been
extracted by analysis of spectroscopic evidence "’

Antiviral Activity

W-K Cho et al., investigated the effect of WLL(water extract of lotus
leaf) on viral infection using fluorescent microscopy and fluorescence-
activated cell sorting (FACS) analysis with green fluorescent protein-
tagged Influenza A/PR/8/34 virus. Plaque inhibition assay and
cytopathic effect detection assay were used to confirm the antiviral effect
of WLL. WLL significantly inhibited influenza viral infection, in a dose-
dependent manner. Immunofiuorescence (IF) analysis confirmed that
WLL reduces influenza HA, NA, M2, and NP protein expression. WLL
strongly reduced both HA and NA activity of IAV. Among six
components in WLL, isoquercitrin exerted a potent antiviral effect” .

Antibacterial And Antifungal Activity

Nelumbo nucifera (Lotus plant) leaf extracts were prepared using
different solvents (hexane, acetone and methanol) and evaluated for
antioxidant and antimicrobial activity by arjun etal.,2012. DPPH (1,1-
Diphenyl-2-picrylhydrazyl) free radical scavenging activity was high
in methanolic leaf extract of N. nucifera compared to other extracts.
Methanolic leaf extract showed maximum antibacterial activity
against Bacillus subtilis whereas hexane and acetone showed
maximum antifungal activity against Candida albicans. All solvent
extracts exhibited high antifungal activity compared to standard"".

Anti-Inflammatory Activity

Tissue inflammation is harmful and it can cause tissue injury and lead
to diseases like atopic dermatitis, rheumatoid arthritis, and asthma """ .
Pieces of evidence have been found which say that cytokines released
by T cells such as IL-10, IL-4 in reaction to antigen stimulation play a
part in lung inflammation and asthma ", Nelumbo nucifera leaf
extracts (NLEs) effectively reduced the expression and productions of
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pro-inflammatory mediators such as IL-1, IL-6, TNF-a, PGE2, and
NO. NLEs also reduced NF-«B activity by inhibiting inhibitor of NF-
kB phosphorylation. Both extracts contained catechin and quercetin,
bioactive compounds of NLEs"".

Antipyretic Activity

The antipyretic potential of lotus's stalk ethanol extract was studied by
Sinhaetal.; 2000. The extract was applied on normal body temperature
and yeast induced pyrexia by using rat in in vivo model. 200mg/kg
dose of extract declines the body temperature for 3 hours after
applic[g]tion, while 400mg/kg dose declines the temperature for up to 6
hours™ ™.

Analgesic Activity

Vikrama Chakravarthy P et al. (2009) studied the analgesic effect of
white and red lotus seeds on Albino rats. 6 groups were divided which
constituted 48 adult Sprague Dawley rats. After the experiment, the
results revealed that both kinds of lotus seed extracts possess analgesic
effect. The more pronounced activity was shown by the higher dose
group with 600mg/kg of white lotus seeds. The analgesic effect can
also be evaluated by inhibiting the production of cyclooxygenase of
prostaglandin"”.

Anticancer Activity

The medicinal application of Nelumbo nucifera in the treatment of
various diseases demonstrated its anticancer effects. Neferine, an
alkaloid from N. nucifera was found to exert cytotoxicity on liver
cancer cells HepG2 in a dose-dependent manner. They evaluated its
anticancer potential by studying its effect on mitochondrial membrane
potential, intracellular calcium levels, cell membrane integrity,
apoptotic body formation and DNA fragmentation in cultured HepG2
cells ®” . In another study it was found that hepatocellular carcinoma
(HCC) is one of the most aggressive malignant diseases and is highly
resistant to conventional chemotherapy. Neferine, a major
bisbenzylisoquinoline alkaloid derived from the embryos of Nelumbo
nucifera, has been reported a few physiological activities. However,
the mechanisms of anticancer effects are not well understood and its
detailed activities on Hep3B cells have not been determined™’.

Antithrombotic Effect

Neferine, an alkaloid from Nelumbo nucifera remarkably prevents
thrombus formation by inhibiting platelet activation, adhesion and
aggregation, as well as promoting disassembly of pre-formed platelet
aggregates. The inhibitory effects of neferine on platelet activation
might be relevant in cases involving aberrant platelet activation where
neferine could be used as an antiplatelet and antithrombotic agent **!.

Antiobesity And Hypolipidemic Effect

Studies have shown that ethanolic extract of N. nucifera have
inhibitory effect on adipogenesis and has a beneficial effect on
reducing adipose tissue weights, ameliorating blood lipid profile, and
modulating serum leptin level in rats fed a highfat diet™".

CONCLUSION

Different parts of N. nucifera, including the leaves, rhizomes, seeds
and flowers, have been reported to have therapeutic potential in
traditional medicine for the treatment of various diseases.
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