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Abstract
Liquorice the name given to the roots and stolons of Glycyrrhiza species, has been used since ancient
times as a traditional herbal remedy. Liquorice also known as yashtimadhu, sweetwood or mulhatti is
one such herbal remedy which has shown to have immense potential in treatment of orofacial diseases.
Liquorice contains several classes of secondary metabolites with which numerous human health
benefits have been associated. Recent research suggests that liquorice and its bioactive ingredients
such as glycyrrhizin, glabridin, licochalcone A, licoricidin, and licorisoflavan A possess potential
beneficial effects in oral diseases. This paper reviews the effects of liquorice and its constituents on
oral dental diseases (dental caries, candidiasis, Gingivitis,and periodontitis). It also summarizes results
of clinical trials that investigated the potential beneficial effects of liquorice and its constituents for
preventing ⁄ treating oral-dental diseases.
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Introduction

for preventing and treating human diseases.

In recent times, there is a rise in use of plant

Liquorice

extracts in modern medicine. The search for

obtained from perennial plants native to

effective,

economical

Mediterranean countries, central to southern

alternatives have led to a rise in use of natural

Russia, and certain regions of Asia. The genus

phytochemicals derived from plants in treating

name Glycyrrhiza is derived from the ancient

diseases of the human body. A large body of

Greek words glycos (meaning sweet) and rhiza

evidence exists to substantiate the use of herbs

(meaning root). Glycyrrhiza glabra L. and

efficient,
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safe

and

root

(Radix

Glycyrrhizae)

is
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Description Of The Plant, Phytochemical

Leguminosae) roots are the commonest sources

Composition, And Safety

of liquorice used in cosmetics, foods, tobacco,

Liquorice, also called as gancao which means

and in both traditional and herbal medicine.

“sweet herb” in Chinese and popularly known

Due to its sweet taste, liquorice has been used

in

worldwide as a sweetener and a flavouring

Yashtimadhu

agent in food and medicine production and is

Jethimadhu (Gujarati), Atimadhurum (Tamil)

listed in the USA by the Food and Drug

and Jaishbomodhu (Bengali) belongs to the

Administration

Generally

genus Glycyrrhiza and has been used by

Recognized as Safe (GRAS) (Peters ms et al

humans for various purposes for at least 4000

2010)

secondary

years (Nomura T et al 2002). It has been

metabolites which have beenassociated with

mentioned in Ayurvedic texts as Atirasa,

various health benefits. Secondary metabolites

Madhurasaa,

of liquorice roots have shown to have a

Madhuyashtyaahvaa. The genus glycyrrhiza

beneficial effect in the treatment of various

contains about 30 species but dried unpeeled

diseases

roots

(FDA)

Liquorice

such

is

as

atherosclerosis,
immunodeficiency,

as

rich

in

cancer,

tuberculosis,

gastric

ulcers,

of

Glycyrrhiza

as

Jeshthamadh

(Marathi),

Madhuka

(Sanskrit),

and

Madhuka,

Glycyrrhiza

Yastikavha

glabra

uralensis

Linn.

Fisch.

and

And
(Fam.

and

Leguminosae) are the commonest sources of

bacterialinfections s (Isbrucker and Burdock,

liquorice. Glycyrrhiza glabra is a perennial

2006; Shen et al, 2007; Nassiri Asl and

shrub which grows to a height of 1 m and has a

Hosseinzadeh, 2008). Recently the benefits of

root system composed of taproot and stolons

liquorice in oral diseaseshas been of great

which are sources of commercial liquorice.

interest.

been

Glycyrrhiza uralensis Fisch which is found in

conductedworldwide to evaluate the effects of

the Urals, Siberia and parts of East Asia has

liquorice and its metabolites inpreventing and

similar root system to G. glabra. The sweetness

treating various oral diseases such as dental

of liquorice comes from glycyrrhizin, which

caries,

constitutes 10e25% of liquorice and is 50 times

Clinical

candidiasis,

hepatitis

India

trials

have

Gingivitis,

and

periodontitis. This manuscript aims to review,

sweeter than refined sugar.

summarize and highlight these beneficial

Liquorice is produced from the unpeeled, dried

effects of liquorice and its derivatives in

roots and stolons of G. glabra and G. uralensis.

preventing and treating oral diseases.

Phytochemically, both plants are among those

http://www.ijpo.in
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well studied and contain several classes of

inhibition results in elevated levels of cortisol

secondary metabolites, the most abundant

in the collecting duct of kidney, and potassium

being

saponins,

flavonoids,

isoflavonoids,

is excreted while sodium is retained, leading to

coumarins

as

as

hypertension. A linear dose-dependent rise in

benzofurans,

blood pressure has been reported for liquorice

phenols, pterocarpans, and stilbenes(Wang et

consumption (20–200 g daily for 2–4 weeks)

al, 2000; Kondo et al, 2007)Ayurvedic texts

corresponding to a daily intake of 75– 540 mg

like Charaka and Sushrutahave mentioned the

glycyrretinic acid (Sigurjonsdottir et al, 2001).

role of liquorice in Dantaroga (diseases of

These effects, which are reversible upon

teeth) and Dantmamsaroga (diseases of gums).

withdrawal of liqcorice or glycyrrhizin, may be

Liquorice has also shown great potential in

more

treatment

diseases.Liquorice

glucocorticoids on a regular basis. Several

constituents are known as generally recognized

other adverse effects, including headache,

as safe for use in foods and over-the-counter

premature

drugs by the United States Food and Drug

paralysis, have also been reported. In addition,

Administration((Isbrucker and Burdock, 2006).

liquorice has been shown to be a potent

It is assumed that these products do not pose a

inhibitor of cytochrome CYP3A4 activity

health hazard, provided that they are not

Because this liver enzyme is responsible for

consumed in excess or by individuals who are

metabolism of a wide range of drug molecules,

sensitive

glycyrrhizin.

a prolonged intake of high doses of liquorice

Liqcorice root is available under various forms

may affect the metabolism of coadministrated

(candies, capsules, tablets, liquid extracts, etc.).

drugs, such as warfarin, hydrocortisone, and

Solid extract (250–500 mg) consumed three

acetaminophen (Nassiri Asl and Hosseinzadeh,

times daily has been suggested for medicinal

2008)

purposes. Large amounts of liquorice, more

Dental Caries and Liquorice

particularly glycyrrhizin, may cause severe

Dental caries is an infectious microbial disease

hypertension,

and

that results in localized dissolution and

through

destruction of calcified tissues of teeth. Mutans

11b-hydroxysteroid

group of streptococci, Streptococcus sanguis,

dehydrogenase, which is responsible for the

Lactobacillus spp. and Actinomyces spp. are

renal conversion of cortisol into cortisone. This

implicated in the pathogenesis of tooth decay.

chalcones,

and

minoramounts

of

of

to

aurones,

oral

low

levels

hypokalemia,

hypermineralocorticoid-like
inhibition

of

of

http://www.ijpo.in

effects

well

important

birth,

for

individuals

muscle

weakness,

using

and
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Streptococcus mutans help in the pathogenesis

et al. developed a sugar-free orange flavoured

of dental caries by forming the extracellular

liquorice lollipop containing glycyrrhizol A for

polymeric

caries prevention. They found that liquorice

substances

exopolysaccharides

and

lollipops are safe and effective against S.

lipoteichoic acid (LTA). EPS produced by S.

mutans when consumed for 10 days (twice

mutans forms a matrixwhich helps in the

daily) and lead to a marked reduction in

accumulation of microbes on the teeth, protects

salivary S. mutans . The results of an in vitro

them and creates an acidic microenvironment

study conducted by Liu et al. reported that

which helps in the formation and progression

glycyrrhizic acid inhibits the multiplication and

of dental caries . These bacteria ferment sugars

acid producing of S. mutans and can inhibit the

in diet and produce lactic acid as a by-product

growth of these bacteria in vitro . A clinical

which leads to the dissolution and destruction

study evaluated the potential of liquorice

of tooth structure( Takahashi N et al 2008 ).

lollipops for caries control in pre-school

Although the anti-cariogenic properties of

children. In this study, the study subjects

liquorice have been discussed for many years,

consumed liquorice lollipops twice a day for a

few studies have been published evaluating its

period of 3 weeks and interestingly it was

role as an anticariogenic agent. Recently,

noted that there was a steep decline in the

liquorice has been studied extensively for its

number of S. mutans. The numbers were

anticaries properties. He et al. extracted

reduced for a period 22 days after the last

pterocarpenes namely glycyrrhizol A and

lollipop and then began to rebound . Study

glycyrrhizol

known

conducted by Mentes on liquorice lollipops et

5-O-methylglycryol,

al. observed that there was a reduction of S.

6,8-diisoprenyl-5,7,40-

mutans with consumption of two liquorice

trihydroxyisoflavone and gancaonin G from

lollipops for a period of 21 days period

theroots

and

(Mentes JC et al 2012). Even though liquorice

concluded that all these metabolites show

lollipops show promise further double blinded,

activity against S. mutans whereas glycyrrhizol

randomized longitudinal studies using more

A

-

human subjects are required before the

trihydroxyisoflavone had highest antimicrobial

liquorice lollipops can be used as anti caries

activity against these bacteria( He J, Chen L et

products for caries prevention in high risk

al 2006). Based on the above observations, Hu

children and adults. Ayurveda recommends

B

along

isoflavonoids,
isoglycyrol,

andn

of

(EPS),

including

with

Glycyrrhiza

6,8-diisopreny

http://www.ijpo.in

eDNA

four

uralensis

l-5,7,40
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chewing on liquorice herbal sticks, twelve

periodontal

angulas (9 inches) long and thickness of one's

Erythematous candidiasis is associated with

little finger to reduce dental caries and plaque.

burning mouth secondary to antibiotic therapy,

There is considerable amount of data which

corticosteroids or diseases which suppress the

states that liquorice is effective as an anticaries

immune

agent, however there is a need for more

erythematous

randomised clinical trials before liquorice can

Denture stomatitis is characterized by diffuse

be safely incorporated used in oral hygiene

erythema and edema of the palatal mucosa that

products.

is in contact with the denture. Denture

Oral Candidiasis and Liquorice

stomatitis can be localized or generalized .

Oral candidiasis (candidosis or thrush) is

Virulence factors of C. albicans such as

caused by a yeast like fungus called Candida

adhesion, proteinases secretion, yeastehyphal

albicans and is an opportunistic infection of the

transition

oral cavity . Candida albicans is an inhabitant

responsible for host damage. The treatment for

of normal flora of the mouth and the

oral candidiasis is topical or systemic use of

gastrointestinal tract and causes no infections

antifungal drugs, management of predisposing

in healthy individuals. Predisposing factors for

factors, oral hygiene and disinfection of

oral candidial infections include medications

prosthetic

like antibiotics and corticosteroids, systemic

resistance has led to the need for development

diseases

and

of alternative drugs. Several studies have

hypothyroidism, nutritional deficiencies like

investigated the effects of liquorice on C.

iron

xerostomia,

albicans. Utsunomiya et al. noticed that

immunosuppressive diseases and therapy (Zunt

compared to normal mice, MAIDS mice (mice

SL et al 2000). Pseudomembranous candidiasis

infected with LPBM5 murine leukemia virus)

also called as thrush, is one of the most

are 100 times more susceptible to infection

common forms of oral candidiasis. It is a white

with

pseudomembrane consisting of desquamated

glycyrrhizin

epithelial cells, necrotic debris, fibrin and

MAIDS

fungal hyphae. It occurs most frequently on the

(Utsunomiya T et al 2000).

surface of the buccal mucosa and tongue but is

Another in vitro study conducted by Motsei et

also seen on hard and soft palate, tongue,

al. screened liquorice extracts against C.

and

like

B12

http://www.ijpo.in

diabetes

mellitus

deficiencies,

tissue

system.

and

Asymptomatic

candidiasis,

and

phenotypic

appliances.

C. albicans

to

also

form

of

called

as

switching

Antimicrobial

are

drug

and administration of

improved

mice

oropharynx.

C.

the

resistance

albicans

of

infection
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albicans and reported the antifungal effect of

Gingivitis and Liquorice

fresh water extract of G. glabra on C. Albicans.

Gingivitis is characterized by presence of

Interestingly, Glabridin from the roots of G.

clinical signs of inflammation that are confined

glabra showed resistance modifying activity

to gingiva. Porphyromonas gingivalis does not

against drug resistant mutants of C. albicans at

initially colonize clean tooth surfaces and

a

of

adheres to bacteria already present in plaque

31.25e250 mg/ mL. Animal studies conducted

mass and plays a potential role in the etiology

by Lee et al. concluded that Liquiritigenin (LG)

of childhood gingivitis. The presence of P.

found in liquorice can protect mice against

gingivalis is most strongly associated with the

disseminated candidiasis by the CD4þ Th1

progression

immune response (Lee JY et al 2009). A more

periodontitis in healthy children (Newman MG

recent study evaluated the effects of Glabridin

et al2009). Few studies have investigated the

and Licochalcone A on growth, biofilm

effect of liquorice on P. gingivalis. Aqueous

formation and yeastehyphal transition of C.

extracts of raw polysaccharides from G. glabra

albicans. Results showed that Licochalcone A

have shown to have strong anti adhesive effects

has a significant effect on biofilm formation,

against P. gingivalis.

while both licochalcone A and glabridin

Interestingly, a supercritical extract of Chinese

prevented

C.

liquorice (Glycyrrhiza uralensis), and its major

albicans. They also stated that both these

isoflavans, Licoricidin and Licorisoflavan A

compounds

with

showed to have an inhibitory effect on growth,

nystatin against C. Albicans. Furthermore,

volatile sulfur compounds (VSCs) production

research shows that 18b-glycyrrhetinic acid can

and protease activity of P. gingivalis therefore

be beneficial in the treatment of Th1-

controlling halitosis (Tanabe S et al 2012).

disordered diseases due to C. Albicans.

These studies implicate that liquorice can be

Although more in vitro and in vivo studies are

used in oral hygiene products to maintain

required to explore the beneficial effects of

gingival and oral health.

liquorice on oral candidiasis, the findings of

Periodontitis and Liquorice

these studies suggest that liquorice can be a

Periodontitis is an inflammatory disease of the

useful therapeutic alternative for the treatment

supporting tissues of the teeth caused by

of oral candidacies.

specific

minimum

inhibitory

yeastehyphal

can

act

concentration

transition

synergistically

in

of

gingivitis

microorganisms

and

onset

resulting

of

in

progressive destruction of periodontal ligament
http://www.ijpo.in
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and

alveolar

the phytochemicals of Liquorice to prevent and

characterised by attachment loss, increased

treat periodontitis. The ability of liquorice root

probing depth or recession, bleeding on

polysaccharides to reduce bacterial binding to

probing, changes in bone height and density,

host cells was observed after pre-treatment of

mobility and loss of teeth in advanced cases .

P. gingivalis by Wittschier et al. The data

The etiological factors of this destructive

suggested that polysaccharides from G. glabra

process involves both tissue damage from

are a potent agent against bacterial adhesion

bacteria and bacterial products in plaque and

and are able to block the initial step of an

indirect damage through bacterial induction of

infection and thus can be potential prophylactic

the host immune and inflammatory responses

tools in alternative treatment regimens against

by the over production of inflammatory

bacterial infection . Patients with periodontal

mediators

metalloproteinases

inflammation have high concentration of

(MMPs) leading to the progression and severity

proinflammatory mediators such as interleukin

of periodontitis . The pathogens detected in

(IL)-1beta, IL-2, IL -6, IL-8 receptor activator

high levels in chronic form of periodontitis

of nuclear factor kappa-B ligand (RANKL) and

include P. gingivalis, Tannerella forsythia,

tumour necrosis factor e alpha in macrophages

Prevotella intermedia, Treponema denticola,

of inflamed gingival tissues . Bodet et al.

Spirochetes

investigated the response of liquorice on

matrix

and

actinomycetemcomitans.

Periodontitis

ISSN: 2582-4708

is

and

bone.

Inter. J. Pharma O2

Aggregatibacter
The treatment

of

periodontopathogen-induced

inflammatory

periodontitis involves removal of plaque and

response and found that liquorice extract

calculus through scaling and root planning and

exhibited potent anti-inflammatory properties

maintenance of good oral hygiene. This non-

by inhibiting the periodontopathogen LPS-

surgical pocket therapy helps in reduction of

induced IL-1beta, IL6, and IL-8 and TNF-alpha

pocket depth, tissue inflammation, increases

responses of macrophages stimulated with A.

clinical attachment level and improves the

actinomycetemcomitans

condition of the periodontium . Administration

lipopolysaccharide (LPS). According to La et

of low dose doxycycline has been reported to

al. licoricidin and licorisoflavan Aeffectively

provide additional benefits( Preshaw PMet al

inhibit inflammatory cytokines and matrix

2004).

metalloproteinases (MMPs) and can be used in

Clinical trials aiming to find natural resources

the treatment of cytokine and/or MMP-

for treatment of periodontitis have looked into

mediated disorders such as periodontitis .

http://www.ijpo.in

and

P.

gingivalis
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Licochalcone A inhibits P. gingivalis biofilm

molecules and subsequenttranscription factors

formation and the host immune response, the

in osteoclast precursors(Kim HS et al 2012).

two

Conclusion

principal

etiological

periodontitis.18

factors

alpha-glycyrrhetinic

of
acid

Recent research suggests that liquorice extracts

appears to significantly reduces P. gingivalis

bioactive

LPS-induced

by

licoricidin, licorisoflavan A, licochalcone A,

repressing NF-kB-dependent endothelial IL-8

and glycyrrhizin have beneficial effects in oral

production, suggesting its therapeutic potential

diseases

in P. gingivalis-related vascular diseases

Gingivitis and periodontitis. These effects have

.Recently an in vivo study demonstrated that

been associated with the anti-adherence, anti-

liquorice extract can prevent the production of

microbial, and anti-inflammatory properties of

MMPs by host cell and can be as effective as

the compounds. Further in vivo studies should

doxycycline

be directed to explore and evaluate the

vascular

in

permeability

patients

with

chronic

ingredients

like

dental

such

caries,

as

glabridin,

candidiasis,

periodontitis .One of the prominent features of

therapeutic benefits of liquorice in dentistry

periodontitis is resorption of the alveolar bone.

Reference

Receptor activator of nuclear factor kappa-B

1. Peters MC, Tallman JA, Braun TM,

ligand RANKL is an important factor in bone

Jacobson JJ. Clinical reduction of S. mutans in

resorption as it is involved inosteoclast

pre-school children using a novel liquorice root

differentiation, activation and survival.

extract lollipop: a pilot study. Eur Arch

Therapeutic potential of liquorice on RANKL

Paediatr Dent 2010;11(6):274e8

has been evaluated. 18b-Glycyrrhetinic acid

2. Isbrucker RA, Burdock GA. Risk and safety

administered in interleukin-10-deficient mice

assessment on the consumption of licorice root

which are highly disease susceptible, resulted

(Glycyrrhiza sp.), its extract and powder as a

in a dramatic reduction of in interleukin-10-

food

deficient mice . Zhu et al. noted that

pharmacology and toxicology of glycyrrhizin.

administration of isoliquiritigen prevented

Regul Toxicol Pharmacol 2006;26:167e92.

inflammatory bone loss in mice by attenuating

3. Kalani K, Chaturvedi V, Alam S, Khan F,

osteoclast activity (Zhu L et l 2012).It has been

Srivastava SK. Anti-tubercular agents from

suggested that glabridin can be used in

Glycyrrhiza glabra. Curr Top Med Chem

preventing osteoclastogenesis by inhibiting

2015;15(11):1043e9.

RANKL-induced
http://www.ijpo.in

activation

of

ingredient,

with

emphasis

on

the

signalling
Page 0181

Vol.2/Issue3/May-June 2020

Inter. J. Pharma O2

ISSN: 2582-4708

4. Nomura T, Fukai T, Akiyama T. Chemistry

the

of phenolic compounds of licorice (Glycyrrhiza

glycyrrhizin. Regul Toxicol Pharmacol 26:

species) and their estrogenic and cytotoxic

167–192.

activities.

11. Touyz LZG (2009). Liquorice health check,

Pure

Appl

Chem

2002;74.

pharmacology

and

toxicology

of

1199e2002.

oro-dental implications, and a case report. Case

5.Chopra RN, Nayar SL, Chopra IC. Glossary

Report

of Indian medicinal plants. New Delhi:

10.1155/2009/170735.

NISCAIR, CSIR; 2002.

12.

6.Anilkumar D, Hemang J, Nishteswar K.

Hypertension and thecortisol-cortisone shuttle.

Review of glycyrrhiza glabra (Yahtimadhu) e a

J Clin Endocrinol Metab 88:2384–2392.

broad spectrum herbal drug. Pharma Sci Monit

13. Sigurjonsdottir HA, Franzson L, Manhem

2012;12(3):3171.

K, Ragnarsson J, Sigurdsson G, Wallerstedt S

7. Messier C, Epifano F, Genovese S, Grenier

(2001).

D. Licorice and its potential beneficial effects

pressure: a linear dose-response relationship. J

in common oro-dental diseases. Oral Dis

Hum Hypertens 15: 549–552.

2012;18(1):32e9

14. Nassiri Asl M, Hosseinzadeh H (2008).

8. Kondo K, Shiba M, Nakamura R, Morota T,

Review

Shoyama Y. Constituent properties of licorices

Glycyrrhiza sp. and its bioactive compounds.

derived from Glycyrrhiza uralensis, G. glabra,

Phytother Res 22: 709–724.

or G. inflata identified by genetic information.

15. Tsukamoto S, Aburatani M, Yoshida T,

Biol Pharm Bull 2007;30:p.1271e1277

Yamashita Y, ElBeih AA, Ohta T (2005).

9. Wang ZY, Athar M, Bickers DR (2000).

CYP3A4 inhibitors isolated from licorice. Biol

Licorice in foods and herbal drugs: chemistry,

Pharm Bull 28: 2000–2002. [16] Herald OH,

pharmacology, toxicology and uses. In: Mazza

Edward J, Andre VR. Sturdevants art and

G, Oomah BD, eds. Herbs, botanicals & teas.

science of operative dentistry. 6th ed. Elsevier

Technomic Publishing Co. Inc, Lancaster, PA,

Inc; 2013. p. 274.

pp. 321–353

17. Takahashi N, Nyvad B. Caries ecology

10. Isbrucker RA, Burdock GA (2006). Risk

revisited: microbial dynamics and the caries

and safety assessment on the consumption of

process. Caries Res 2008;42:409e18.

Med

Quinkler

2009:

M,

Stewart

Liquorice-induced

of

170735,

PM

rise

pharmacological

in

doi:

(2003).

blood

effects

of

licorice root (Glycyrrhiza sp.), its extract and
powder as a food ingredient, with emphasison
http://www.ijpo.in

Page 0182

Vol.2/Issue3/May-June 2020

Inter. J. Pharma O2

ISSN: 2582-4708

18. Takahashi N, Nyvad B. The role of bacteria

27. Zunt SL. Oral candidiasis: diagnosis and

in the caries process: ecological perspectives. J

treatment. J Pract Hyg 2000;9:31e6.

Dent Res 2011;90:294e303.

28. Pontes HA, Neto NC, Ferreira KB, Fonseca

19. Shafer Hine. Levy. Shafer's textbook of

FP, Vallinoto GM, Pontes FS, et al. Oral

oral pathology. 7th ed. Elsevier Inc; 2012.

manifestations of vitamin B12 deficiency: a

20. Klein MI, Hwang G, Santos P, Campanella

case

OH, Koo H. Streptococcus mutansderived

2009;75:p.533e537.

extracellular matrix in cariogenic oral biofilms.

29. Belazi M, Velegraki A, Fleva A, Gidarakou

Front Cell Infect Microbiol 2015;13(2):5e10.

I, Papanaum L, Baka D, et al. Candidal

21. He J, Chen L, Heber D, Shi W, Lu QY.

overgrowth in diabetic patients: potential

Antibacterial compounds from Glycyrrhiza

predisposing factors. Mycoses 2005;48:192e6.

uralensis. J Nat Prod 2006;69:121e4

30. Yang YL. Virulence factors of Candida

22. Hu CH, He J, Eckert R. Development and

species.

evaluation of a safe and effective sugar-free

2003;36:223e8.

herbal

31. Ford CB, Funt JM, Abbey D, Issi L. The

lollipop

that

kills

cavity-causing

report.

J

J

Can

Microbiol

Dent

Immunol

Assoc

Infect

bacteria. Int J Oral Sci 2011;3:13e20.

evolution of drug resistance in clinical isolates

23. Liu G, He YH, Zhang FF, Kong XL, Wen

of Candida albicans. Elife Feb 3 2015;4,

YL, Ma QR, et al. Effects of glycyrrhizic acid

e00662.

on

of

32. Utsunomiya T, Kobayashi M, Herndon DN,

Streptococcus mutans in vitro. Sichuan Da Xue

Pollard RB, Suzuki F. Glycyrrhizin improves

Xue Bao Yi Xue Ban 2010;41(4):634e7.

the resistance of MAIDS mice to opportunistic

24. Mentes JC, Kang S, Spackman S, Bauer J.

infection of Candida albicans through the

Can a licorice lollipop decrease cariogenic

modulation of MAIDS-associated type 2 T cell

bacteria in nursing home residents? Res

responses. Clin Immunol 2000;95(2):145e55.

Gerontol Nurs 2012;5(4): 233e7.

33. Motsei ML, Lindsey KL, Van Staden J,

25.

the

growth

McCullough

and

Oral

Jager AK. Screening of traditionally used

candidosis and the therapeutic use of antifungal

South African plants for antifungal activity

agents in dentistry. Aust Dent J 2005;50:S36e9.

against Candida albicans. J Ethno Pharmacol

26. Samaranayake LP, Keung Leung WK, Jin

2003;86:235e41.

L. Oral mucosal fungal infections. Periodontol

34. Fatima A, Gupta VK, Luqman S.

2000 2009;49:39e59

Antifungal

http://www.ijpo.in

MJ,

acid-producing

Savage

N.

activity

of

Glycyrrhiziaglabra
Page 0183

Vol.2/Issue3/May-June 2020

Inter. J. Pharma O2

ISSN: 2582-4708

extracts and its active constituent glabridin.

by licoricidin and licorisoflavan A from

Phytother Res 2009;23:1190e3.

licorice. J Breath Res 2012;6(1), 016006

35. Lee JY, Lee JH, Park JH, Kim SY, Choi

41. Pihlstrom B. Periodontal risk assessment,

JY. Liquiritigenin, a licorice flavonoid, helps

diagnosis and treatment planning. J Periodontol

mice resist disseminated candidiasis due to

2001;25:37e58.

Candida albicans by Th1immune response,

42. O'Brien-Simpson NM, Veith PD, Dashper

whereas liquiritin, its glycoside form, does not.

SG, Reynolds EC. Antigens of bacteria

Int Immuno Pharmacol 2009;9(5):632e8.

associated with periodontitis. Periodontol 2000

36. Messier C, Grenier D. Effect of licorice

2004;35:p.101e134.

compounds licochalcone A, glabridin and

43. Garlet GP. Destructive and protective roles

glycyrrhizic acid on growth and virulence

of cytokines in periodontitis: a reappraisal from

properties of Candida albicans. Mycoses

host defense and tissue destruction viewpoints.

2011;54(6):e801e6.

J Dent Res 2010;89:1349e63.

37. Kim J, Joo I, Kim H, Han Y. 18b-

44. Cobb CM. Clinical significance of non-

glycyrrhetinic acid induces immunological

surgical periodontal therapy: an evidence-based

adjuvant activity of Th1 against Candida

perspective of scaling and root planing. J Clin

albicans

Periodontol 2002;29:6e16.

surface

mannan

extract.

Phytomedicine 2013;20(11):951e5.

45. Suvan JE. Effectiveness of mechanical

38. Newman MG, Takei H, Carranza FA.

nonsurgical pocket therapy. Periodontol 2000

Carranza's classification and epidemiology of

2005;37:48e71.

periodontal

clinical

46. Preshaw PM, Hefti AF, Novak MJ,

Periodontology. 10th ed. Philadelphia: WB

Michalowicz BS, Pihlstrom BL, Schoor R.

Saunders Company; 2007.

Subantimicrobial dose doxycycline enhances

39. Wittschier N, Faller G, Beikler T.

the efficacy of scaling and root planing in

Polysaccharides

chronic periodontitis: a multicenter trial. J

diseases.

from

Carranza's

Glycyrrhiza

glabra

L.exert significant anti-adhesive effects against

Periodontol 2004;75: 1068e76.

Helicobacter

47. Bodet C, La VD, Gafner S, Bergeron C,

pylori

and

Porphyromonas

gingivalis. Planta 2006;72:238.

Grenier

40. Tanabe S, Desjardins J, Bergeron C, Gafner

lipopolysaccharide-induced

S, Villinski JR, Grenier D. Reduction of

cytokine secretion by macrophages and whole

bacterial volatile sulfur compound production

blood. Periodontol 2008;79:1752e61.

http://www.ijpo.in

D.

A

licorice

extract

reduces

proinflammatory

Page 0184

Vol.2/Issue3/May-June 2020

Inter. J. Pharma O2

ISSN: 2582-4708

48. La VD, Tanabe S, Bergeron C, Gafner S,

51. Farhad SZ, Aminzadeh A, Mafi M,

Grenier

matrix

Barekatain M, Naghney M, Ghafari MR. The

metalloproteinase and cytokine production by

effect of adjunctive low-dose doxycycline and

licorice isolates licoricidin and licorisoflavan

licorice therapy on gingival crevicular fluid

A:

53. Zhu L, Wei H, Wu Y, Yang S, Xiao L,

D.

potential

Modulation

therapeutic

of

approach

for

periodontitis. J Periodontol 2011;82:122e8.

Zhang J. Licorice isoliquiritigenin suppresses

49.

RANKL-induced osteoclastogenesis in vitro

Feldman

M,

proanthocyanidins

Grenier
act

in

D.

Cranberry

synergy

with

and prevents inflammatory bone loss in vivo.

licochalcone A to reduce Porphyromonas

Int J Biochem Cell Biol 2012;44(7):1139e52.

gingivalis growth and virulence properties, and

54. Kim HS, Suh KS, Sul D, Kim BJ, Lee SK,

to suppress cytokine secretion by macrophages.

Jung WW. The inhibitory effect and the

J Appl Microbiol 2012;113(2):438e47.

molecular mechanism of glabridin on RANKL-

50. Kim SR, Jeon HJ, Park HJ, Kim MK, Choi

induced osteoclastogenesis in RAW264.7 cells.

WS, Jang HO, et al. Glycyrrhetinic acid

Int

inhibits

J

Mol

Med

2012;29(2):169e77

Porphyromonasgingivalis

lipopolysaccharide-induced
vascularpermeability via the suppression of
interleukin-8.

Inflamm

Res

2013;62(2):

145e54.

IJPO is





http://www.ijpo.in

Peer reviewed
Bi-monthly
Rapid publication
Submit your next manuscript at
journalpharma02@gmail.com

Page 0185

