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Abstract

There is an increasing demand for herbal medicines, health products, pharmaceuticals. Glycyrrhiza
glabra Linn is a plant used in traditional medicine across the world for its ethnopharmacological value. It
is found to contain important phytoconstituents such as glycyrrhizin, glycyrrhizinic acid, glabrin A and B
and isoflavones. It is effectively used as anti-inflammatory, anti-bacterial, anti-fungal, anti-diabetic, anti-
viral, anti-ulcer, antitussive, anti-oxidant, skin whitening, anti-diuretic agent. The present article is an
effort to compile the available literature on Glycyrrhiza glabra with respect to its traditional uses,
bioactive constituents and pharmacologic activities. This may be useful in discovering potential
therapeutic effects and developing new formulations.
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1. Introduction

Incontrovertibly there are worldwide changes in healthcare industry in the third millennium.
Ayurvedic system of healthcare has gained importance and is becoming popular. It is a
comprehensive system of healthcare that originated in India. Because of the effectiveness and
less adverse reactions compared to the synthetic chemicals, Ayurvedic system has attained
popularity globally. The classical text of Ayurveda mentions number of plants for the
management of several diseases. Undoubtedly several researchers had given their
contributions for finding hidden therapeutic potentials of number of Ayurvedic drugs, but still
number of plants need a comprehensive study on them. Therefore the present study is focused
on one such very effective and potent medicinal herb- Glycyrrhiza glabra [,

Glycyrrhiza glabra Linn is one of the most extensively used medicinal herb from the ancient
medical history of Ayurveda. It is also used as a flavoring herb. The word Glycyrrhiza is
derived from the Greek term glykos (meaning sweet) and rhiza (meaning root). Glycyrrhiza
glabra Linn, commonly known as ‘liquorice’ and ‘sweet wood’ belongs to Leguminosae
family. Vernacular names for liquorice are Jeshthamadh (Marathi), Jothi-madh (Hindi),
Yashtimadhu, Madhuka (Sanskrit), Jashtimadhu, Jaishbomodhu (Bengali), Atimadhuram,
Yashtimadhukam (Telugu), Jethimadhu (Gujarati) and Atimadhuram (Tamil) 21,

Fig 1: Glycyrrhiza glabra plant

Fig 2: Glycyrrhiza glabra root

2. Scientific Classification

Kingdom: Plantae
Division: Angiospermae
Class: Dicotyledoneae
Order: Rosales

Family: Leguminosae
Genus: Glycyrrhiza
Species: glabra Linn
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3. Traditional Uses

In traditional medicine, liquorice has been recommended as a
prophylactic agent for gastric and duodenal ulcers. It is
employed in dyspepsia as an anti-inflammatory agent during
allergenic reactions 1!, It is used as a contraceptive, laxative,
anti-asthmatic, emmenagogue, galactagogue, antiviral agent in
folk therapy . Glycyrrhiza roots are useful for treating cough
because of its demulcent and expectorant property . It is also
effective against anemia, gout, sore throat, tonsillitis,
flatulence, sexual debility, hyperdypsia, fever, skin diseases,
swellings. Liquorice is effectively used in acidity, leucorrhoea,
bleeding, jaundice, hiccough, hoarseness, bronchitis, vitiated
conditions of Vata dosha, gastralgia, diarrhea, fever with
delirium and anuria ' 71, It is a vital ingredient in medicinal
oils used for the treatment of rheumatism, hemorrhagic
diseases, epilepsy and paralysis [7. It has been proved by
several years of research that, glycyrrhizin breaks down in the
gut and exerts anti-inflammatory action similar to
hydrocortisone and other corticosteroid hormones. The effect
is due to stimulation of hormone production by adrenal glands
and reduction in the breakdown of steroids by the liver and
kidneys. Effectiveness of glycyrrhizin in the treatment of
chronic hepatitis and liver cirrhosis is proved Bl Glycyrrhiza
glabra is considered as one of the best remedies for relieving
pain and other symptoms such as discomfort caused by acrid
matter in the stomach. It alleviates the irritating effects of acids
in a better way than alkalies ). It is an excellent tonic and is

also used as demulcent in catarrh of the genitourinary passages
[10]

4. Bioactive constituents

A large number of components have been isolated from the
liquorice roots. 40-50 percent of total dry material weight of
Glycyrrhiza glabra is accounted by water-soluble, biologically
active complex. Starches (30%), pectins, polysaccharides,
simple sugars, gums, mucilage (Rhizome), amino acids,
triterpene saponin, flavonoids, mineral salts, bitters, essential
oil, fat, asparagines, female hormone estrogen, tannins,
glycosides, protein, resins, sterols, volatile oils and various
other substances are components of this complex [''» 12, The
primary active ingredient, Glycyrrhizin (glycyrrhizic acid;
glycyrrhizinate) constitutes 10-25% of liquorice root extract.
It is a saponin compound (60 times sweeter than cane sugar)
comprised of a triterpenoid aglycone, glycyrrhetic acid
(glycyrrhetinic acid; enoxolone) conjugated to a disaccharide
of glucuronic acid. Glycyrrhizin and glycyrrhetic acid can
exist in the 18a and 18p stereoisomer forms 131, Glycyrrhizin
is considered to be the most common of the Asiatic folk
medicines to be used as an anti-inflammatory agent on
neutrophil functions including ROS (reactive oxygen species)
generation.'* Thus, Glycyrrhizin is considered as quenching
agent of free radicals and also as blocking agent of lipid
peroxidation  chain  reactions.  Glycyrrhizin  showed
chemopreventive, antioxidant, and antiproliferative activity
when tested on animal model . Glycyrrhizin (a tribasic
acid), can form a variety of salts. In liquorice, it occurs
naturally as calcium and potassium salts. The ammoniated salt
of glycyrrhizin is manufactured from liquorice extracts. The
specifications for this salt form have been established in the
Food Chemicals Codex. This salt is used as a food flavoring
agent 13 15 An analog of glycyrrhetic acid, Carbenoxolone
(18-Bglycyrrhetinic acid hydrogen succinate) is useful in the
treatment of alimentary tract ulcerative conditions like peptic
ulcers [ The yellow color of liquorice is because of the

flavonoid content of the plant. Flavonoids include liquiritin, a
chalcone (isoliquiritin) and other compounds ['”). Flavonoid
rich fractions include liquirtin, isoliquertin, liquiritigenin and
rhamnoliquirilin. Five new flavonoids- glucoliquiritin
apioside, shinflavanone, shinpterocarpin, prenyllicoflavone A,
and 1-methoxyphaseolin are isolated from dried roots ['8l. The
isoflavones glabridin and hispaglabridins A and B have
considerable antioxidant activity. Both glabridin and glabrene
have estrogen-like activity ). Many volatile components are
present in roots e.g. geraniol, pentanol, hexanol, terpinen-4-ol,
a-terpineol. Isolation of various compounds like propionic
acid, benzoic acid, furfuraldehyde, 2,3 butanediol, furfuryl
formate, maltol, 1-methyl-2-formylpyrrole, trimethylpyrazine
etc from the essential oil is also reported % The Indian
variety of liquorice roots show 2-methyliso — flavones and C
liquocoumarin, 6 - acetyl- 5, hydroxy-4- methylcoumarin
(unusual coumarin). Asparagine is also present 21,

5. Reported Pharmacological activities

5.1 Anti-tussive & expectorant activity

The liquorice powder and extract was found to be effective in
treatment of sore throat, cough and bronchial catarrh. The
specific mechanism of action is not known. Liquorice has been
shown to work as efficiently as codeine in sore throat. It
decreases irritation and produces expectorant effects.
Carbenoxolone (a semi synthetic compound derived from
Glycyrrhiza) stimulates gastric mucus secretion. Likewise,
liquorice extract may also be able to stimulate tracheal mucus
secretions producing demulcent and expectorant effects.?
Glycyrrhizin is responsible for demulcent action of liquorice.
Liquiritin apioside, an active compound present in the
methanolic extract of liquorice which inhibits capsaicin
induced cough 3, Ethanolic extract of G. glabra was found to
be responsible for inhibition of 35.62% SO, gas induced cough
in experimental animals (mice) 4.

5.2 Antioxidant activity

High content of phenolic component in ethanolic extract of
Liquorice (Glycyrrhiza glabra L) is responsible for its
powerful antioxidant activity by means of significant free
radical scavenging, hydrogen-donating, metal ion chelating,
anti-lipid peroxidative and reducing abilities *. Liquorice
flavonoids have exceptionally strong antioxidant activity.
Antioxidant activity of liquorice flavonoids was found to be
over 100 times stronger than that of antioxidant activity of
vitamin E. A dose of 2.58 mg/ml liquorice flavonoids can
scavenge more free radicals (20.6% scavenging) than 258
mg/ml of vitamin E (11.2% scavenging). Ju, H.S. reported that
flavonoids from liquorice are currently the strongest
natural antioxidants known 2%, Thus, liquorice extract can be
efficiently used to formulate cosmetic products for the
protection of skin and hair against oxidative damage [?7!.

5.3 Skin lightening and skin tightening activity

The extract of liquorice is reported to be an effective pigment-
lightening agent. It is the safest pigment-lightening agent
known with least side effects. Glabridin in the hydrophobic
fraction of liquorice extract inhibits tyrosinase activity in
cultured B16 murine melanoma cells. It does not affect DNA
synthesis. Some other active compounds in liquorice extract
like glabrene, Licochalcone A, Isoliquiritin are also
responsible for inhibition of tyrosinase activity. Liquiritin
present in liquorice extract disperse melanin, thereby inducing
skin lightening 81, Also the antioxidants present in extract
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may contribute to decrease in skin melanin content 1. In vitro
tyrosinase enzyme inhibition studies has showed that 21.2
pg/ml of methanolic extract of liquorice caused 50%
tyrosinase enzyme inhibition. The inhibition of tyrosinase
enzyme and reduction in enzyme activity is caused due to
modification of action site of the enzyme. Due to good
tyrosinase inhibition activity, liquorice extract can be used to
formulate cosmetic formulations with depigmenting activity.>
Ethanolic extract of Glycyrrhiza glabra is reported to show
improvement in the viscoelastic and hydration properties of
the skin. Synergistic effect of UV protective, antioxidant and
anti-inflammatory properties of liquorice extract might be
responsible for giving beneficial effects on skin B,

5.4 Anti-inflammatory activity

Liquorice root (Glycyrrhiza) extract promotes the healing of
ulcers of the stomach and mouth. The fact was known for over
2000 years. But the scientific studies for finding out possible
mechanism began in 1950’s. It is reported that glycyrrhetinic
acid in liquorice extract gives anti-inflammatory effect similar
to glucocorticoids and mineralocorticoids 32!, According to In
vitro studies, glycyrrhizic acid inhibits all factors responsible
for inflammation. It inhibits cyclooxygenase activity and
prostaglandin formation (specifically prostaglandin E2). It is
also responsible for indirectly inhibiting platelet aggregation
(33, 34 Carbenoxolone (Biogastron), a glycyrrhetinic acid
analog, is reported to inhibit two enzymes that are important in
metabolism  of prostaglandin, 15-hydroxyprostaglandin
dehydrogenase and A'3 prostaglandin thereby raising
prostaglandin levels. Prostaglandins stimulate mucous
secretion and cell proliferation. Thus, ulcer healing is
promoted P21,

5.5 Anti-viral effects

It is reported that liquorice extract inhibits the growth of
viruses, including herpes simplex, Varicella zoster, and of
Japanese encephalitis, influenza virus, vesicular stomatitis
virus, type A influenza virus [?7- 3% 36 371 Glycyrrhizin does not
allow the virus cell binding. Thus, it is found to have a
prominent antiviral activity. It has been previously employed
in the treatment of HIV-1 and chronic hepatitis C. Recent
study on two clinical isolates of SARS virus (Severe Acute
Respiratory Syndrome virus) [FFM-1 and FFM-2] gave
valuable insight about anti-viral activity of glycyrrhizin. The
study was carried out on patients with SARS, admitted to
clinical center of Frankfurt University, Germany. This study
on antiviral activities of ribavirin, 6-azauridine, pyrazofurin,
mycophenolic acid and glycyrrhizin proved that glycyrrhizin
was the most efficient in controlling viral replication. Thus, it
can be a good prophylactic measure 3% 38 3% 401 Glycyrrhizic
acid was found to have a distinctive effect against Kaposi
sarcoma-associated herpes virus (KSHV) as found in In vitro
studies. KSHV also becomes latent in infected cells same as
other herpes virus. As a consequence, complete eradication of
the virus becomes difficult. It is proved that glycyrrhizic acid
can terminate latent infection of KSHV when all current drugs
are found to be ineffective against latent infection.
Glycyrrihizic acid down-regulates the expression of latency
associated nuclear antigen (LANA) in B lymphocytes. This
causes natural cell death (apoptosis) of the KSHV virus 411,

5.6 Anti-fungal activity

Methanolic extract of liquorice was reported to have fungicidal
activity against Arthrinium sacchari M001 and Chaetomium
funicola MO002. Glabridin was found to be the active

compound giving anti-fungal activity %!, Isoflavonoids such
as glabridin, glabrol and their derivatives are responsible for in
vivo inhibition of Mycobacterium smegmatis and Candida
albicans 271, Thus, liquorice extract has a great potential in
formulating cosmetic products with antiseptic activities.

5.7 Anti-bacterial Activity

Because of the presence of secondary metabolites such as;
saponins, alkaloids, flavonoids in hydro-methanolic root
extract of Glycyrrhiza glabra, the extract exhibits potent anti-
bacterial activity (31, In vitro studies have proved that aqueous
and ethanolic extracts of liquorice show inhibitory activity on

cultures of Staphylococcus aureus and Streptococcus pyogenes
[27]

5.8 Anti-malarial activity

Licochalcone A (a chalcone) present in liquorice has reported
to possess very good antimalarial activity. All Glycyrrhiza
species have this compound in different amounts and it can be
isolated from them. In vivo studies against P. yoelii in mice
with oral doses of 1000 mg kg' have shown to eradicate

malarial parasite completely. Also no toxicity was observed
[44]

5.9 Anti hyperglycemic activity

The effect of liquorice extract on serum lipid profile and liver
enzymes was studied in albino mice. Root extract of
Glycyrrhiza glabra was found to have anti-lipidemic and anti-
hyperglycemic activity at low doses ],

5.10 Immunostimulatory effects

In vitro studies proved that Glycyrrhiza glabra at 100pug/ml
concentration, showed immunostimulatory effects. It increases
production of TCD69 lymphocytes and macrophages from
human granulocytes. According to in vivo studies, liquorice
root extract was found to prevent the rise in the amount of
immune-complexes related to autoimmune diseases like
systemic lupus erythematosus 27,

5.11 Memory enhancing activity

The effects of Glycyrrhiza glabra on learning and memory
was investigated in mice. Elevated plus-maze and passive
avoidance paradigm were used to test learning and memory.
Three doses of aqueous extract of liquorice were administered
[75, 150 and 300 mg/kg p.o.]. The study was conducted for 7
successive days in separate groups of animals. Significant
improvement in learning and memory of mice was reported at
the dose of 150 mg/kg. But, the exact mechanism of action is
unknown and needs further investigation 61,

5.12 Hepatoprotective activity

Glycyrrhizin significantly inhibits the CCl4- induced release of
AST and LDH at concentrations of 25-200 pg/ml. Alteration
of membrane fluidity by the glycyrrhizin or inhibition of
CCl4-induced membrane lipid peroxidation might be
responsible for the activity. 18B-glycyrrhetic acid (an aglycone
of glycyrrhizic acid) shows hepatoprotective activity by
inhibiting both free radical generation and lipid peroxidation
47, Glycyrrhizin is useful in treating acetaminophen-induced
hepatotoxicity 8. Liquorice extract is proved to show
hepatoprotective  activity against diclofenac —induced
hepatotoxicity in rats (49,
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5.13 Anticoagulant

Glycyrrhizin is the first plant based inhibitor of thrombin. It is
found to prolong the thrombin and fibrinogen clotting time. It
also increases plasma recalcification duration. Glycyrrhizin
causes inhibition in thrombin induced platelet aggregation. But
there was no effect of glycyrrhizin on Platelet Aggregating
Factor (PAF) and Collagen induced agglutination [5% 51,

5.14 Hair growth stimulatory activity

The hydro-alcoholic extract of liquorice showed good hair
growth promoting activity. Comparison between liquorice
extract and the standard drug used (Minoxidil 2%) showed
that, 2% concentration of liquorice extract showed better hair
growth stimulatory activity than 2% Minoxidil. Thus, after
efficacy and safety analysis, it has been be concluded that,
liquorice has a significant hair growth activity and it can be
safely used in herbal formulations in treatment of various types
of Alopecia [*2,

6. Conclusion

Liquorice (Glycyrrhiza glabra Linn) is a plant with
ethnopharmacological importance. The present review was
mainly focused on pharmacological activities of liquorice. The
review would help in further studies on Glycyrrhiza glabra
Linn for exploring its potential in preventing and treating
diseases.
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