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ABSTRACT

Healing power of plants had been explored from ancient time.
Interest in the study of medicinal plants as a source of phar-
macologically active components is increasing worldwide.
Medicinal plants contain bioactive agents, which have fewer
side effects. Hence, the incorporation of ethnopharmacology in
dental practice will lead to the development of novel preventive
and therapeutic strategies for oral health in a holistic way. This
review is focused on description of the certain medicinal plants
in the maintenance of oral health.
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INTRODUCTION

Oral health is an integral part of general health and relates
to the quality-of-life that extends beyond the functions
of the craniofacial complex. Use of modern medicine in
the prevention and treatment of a variety of oral diseases
is decreasing nowadays because of side effects and drug
resistance.! Hence, the search for alternative products
continues, which are more holistic in nature. The eth-
nopharmachological approach by using natural phyto-
chemicals isolated from medicinal plants are considered
to be a safe, effective, and good alternative to synthetic
drugs.?® The exploration of botanicals used in traditional
medicine may lead to the development of novel preven-
tive and therapeutic strategies for oral health. This review
is focused on description of the certain medicinal plants
in the maintenance of oral health in holistic way.
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Ginger

Ginger is a common spice which has many medicinal
properties,* ginger root (Zingiber officinale) and its main
polyphenolic constituents (gingerols and zerumbone)
have antioxidant, anti-inflammatory and anticarcinogenic
activity. It is reported that the ethanol and n-hexane
extracts of ginger exhibited antibacterial activities against
three anaerobic Gram-negative bacteria, Porphyromonas
gingivalis, Porphyromonas endodontalis, and Prevotella
intermedia, which are causative agents for periodontal
diseases. It is effective against viral disease, such as herpes
and Candida infections. In xerostomia conditions, ginger
helps to promote salivation.*”

Neem (Azadirachta indica)

Neem is a popular medicinal plant from traditional time
which has analgesic, anti-inflammatory, antioxidant
and immunoregulatory effect. It is effective against
many bacterial, viral, and fungal infections. Because of
antimicrobial and antiadherence property, neem is used
to treat gingival and periodontal diseases.® Inhibitory
effects of neem against Enterococcus faecalis, it is used as a
herbal endodontic irrigant. Its biocompatibility to human
periodontal ligament fibroblasts is an important factor

favoring its clinical use.®”

Tulsi (Ocimum sanctum)

This medicinal plant was using for various disorders from
ancient times. Its leaf extract is rich in essential oils and
eugenol, which make it as an antifungal agent. Due to its
eugenol content, it act as a potent cyclooxygenase 2 inhibi-
tor. Chemicals, such as carvacrol and terpene in Tulsi extract
exhibit antibacterial property. Itis also reported that 4% Tulsi
extract has maximum antimicrobial activity against Strep-

tococcus mutans, which indicates its anticaries activity.'%!!

Noni (Morinda citrifolia)

It is also called as Indian Mulberry having therapeutic
effects, such as antibacterial, anti-inflammatory, antivi-
ral, antitumor, anthelmintic, analgesic, hypotensive, and
immune-enhancing effects. Major components in the Noni
plants are scopoletin, octanoic acid, potassium, vitamin C,
terpenoids, alkaloids, anthraquinones, G-sitosterol,
carotene, vitamin A, flavone glycosides, linoleic acid,
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alizarin, amino acids, aucubin, L-asperuloside, caproic
acid, caprylic acid, ursolic acid, rutin, and a putative
proxeronine. Noni juice is used as a herbal endodontic
irrigant, which is less harmful compared to sodium
hypochlorite.'?*

Burdock (Arctium lappa)

This medicinal plant exhibits antibacterial, antifungal,
and antioxidant action.'® Due to its antimicrobial potential
against oral microorganisms, specifically those associated
with endodontic infections, it is used in oral diseases.'>1®

Triphala (Emblica officinalis)

It is a combination of three herbals, such as Amalaki
(Emblica officinalis), Bibhitaki (Terminalia bellirica) and
Haritaki (Terminalia chebula)."” It has got anti-inflammatory,
analgesic properties, and is effective in decreasing dental
caries and gingival diseases. Its fruit is rich in citric acid,
which may aid in removal of smear layer, thereby acting as
chelating agent and also found to be alternative to sodium

hypochlorite for root canal irrigation.!”!8

Garlic (Allium sativum)

Garlic has been used as a flavor food and it has medici-
nal benefits, because it contains a sulfur-rich derivative
of cysteine.'*? [n vitro and in vivo studies showed that
garlic contains allicin as active agent and it is effec-
tive against S. mutans. It has antibacterial and immune
regulatory functions. Allicin destroys cell wall and cell
membrane of root canal bacteria, so this can be used as
intracanal irrigant.?*? Planktonic growth of the tested
Gram-negative periopathogenic species Aggregatibacter
actinomycetemcomitans and Fusobacterium nucleatum was

also inhibited by allicin.?!*?

Bloodroot (Sanguinaria canadensis)

Bloodroot is a perennial, herbaceous flowering plant
which contains the chemically reactive iminium ion,
which is probably responsible for its antimicrobial activ-
ity.?* It was proved that sanguinarine at a concentration
of 16 microgram per milliliter completely inhibit 98% of
microbial isolates from human dental plaque and that
sanguinarine and zinc act synergistically in suppressing
the growth of various oral strains of streptococci. Many
studies reported that alkaloid has a long retention period

in mouth, favoring more resistance to gingivitis.***

Green Tea (Camellia sinensis)

Green tea is rich in health-promoting flavonoids (which
account for 30% of the dry weight of a leaf), including
catechins and their derivatives.? The most abundant

catechin in green tea is epigallocatechin-3-gallate,
which is thought to play an important role in the green
tea’s anticancer and antioxidant effects. By decreasing
inflammation, preventing bone resorption and limiting
bacterial growth, green tea enhances periodontal health.?”
It also inhibit the production of toxic metabolites of
P. gingivalis.?®%

Licorice (Glycyrrhiza glabra)

This plant root exhibited reduction of cariogenic bacteria
in oral cavity when applied on lollipop and also effec-
tive in treatment of lichen planus.***! It has also shown
greater biocompatibility with fibroblasts cells compared
to calcium hydroxide.?*3*

Turmeric (Circuma longa)

Turmeric contains active compounds, such as curcumi-
noids, cyclocurcuminoids, tumerones, and essential oils.
Dried turmeric powder has antioxidant, anti-inflamma-
tory and antimutagenic actions. In dentistry, it is used
to reduce postsurgical inflammation. It was proved that
turmeric has anticariogenic action against S. mutans.
Mouthwashes are prepared with turmeric as an ingredi-
ent because of its anti-inflammatory and antimicrobial

action.®%

Tender Coconut Water (Cocos nucifera)

Many studies showed that coconut water contains amino
acids, minerals, vitamins, growth hormones, and various
enzymes.”® Its electrolyte content is similar to human
plasma so, it is used as natural sports drink for oral
dehydration. It enhances immune function, possesses
antiaging properties, decreases swelling, relieve spasm,
used as a root canal irrigant (antiviral, antifungal, and
antimicrobial properties), and storage media for avulsed
tooth. 384

Orange Oil

It is mainly used in dissolving endodontic sealer and
gutta-percha softening in dentistry. Originally, chemical
like xylene and chloroform were used for this purpose.
However, this oil, which is composed mostly of D-limonene
is a better alternative. It also has long-chain aliphatic hydro-
carbon alcohols, aldehydes, such as octanal. 42

Aloe Barbadensis (Aloe Vera)

Aloe vera exhibits anti-inflammatory, antibacterial, anti-
fungal, antiviral, and wound healing properties. Aloe
vera gel inhibits the growth of Streptoccocus pyogenes and
S. faecalis.*® Tt has also got antioxidant effects and free
radical scavenging activity. Aloe vera contains six
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antiseptic agents: Lupeol, salicylic acid, urea nitrogen, cin-
namonic acid, phenols, and sulfur. In dentistry, aloe vera
preperations are used to treat mucositis, lichen planus,

aphthous stomatitis, and herpes infection.*34*

German Chamomile (Matricaria chamomilia)

A popular medicinal plant, which has analgesic, anti-
inflammatory, and antimicrobial properties. It is used
in various mouthwashes and dentifrice to improve oral
health. Extract of this plant has the ability to decrease
inflammatory response, enhance granulation, and regen-
eration of tissues after topical application, which in turn

enhance its wound healing capacity.*>4

Cinnamon

This common spice has antiseptic, astringent, and fun-
gicidal action. Extract of cinnamon contains volatile oils,
tannin, proteins, calcium oxalate, starch, and minerals.
It has antimicrobial activity against S. mutans and it
decreases the viable bacterial count. It also exhibited
the capacity of altering salivary flow and salivary pH
regulation.?

Grape Seed Extract

Grape seed extract contains proanthocyanidins, which
are potent antioxidants and are known to possess anti-
inflammatory, antibacterial, and immune-stimulating
effects. It strengthens collagen-based tissues by increasing
collagen cross-links. Studies showed that it is a potent rem-
ineralizing agent in primary artificial enamel lesions.***

Cardamom

Cardamom belongs to Zingiberaceae family and it is
used to treat infections of teeth and gums from the tra-
ditional time. Oil from its seeds is used in the treatment
of toothache. Studies showed that it is effective against
S. mutans and Candida albicans, which are common oral
pathogens.”*!

Tea Tree (Melaleuca alternifolia)

Tea tree 0il’s major active component is terpinen-4-ol
(typically 30-40%), which is responsible for its antibacte-
rial and antifungal properties. It has a mild tissue solvent
action, promoting its applications in root canal treatment
for dissolving the necrotic pulp tissue. It is a promising

endodontic irrigant.”>>

Myrrh (Commiphora opobalsamum)

This medicinal plant, which has astringent and antiseptic
property are used to treat various disease. It promotes
wound healing, reduce mouth infections, and prevent the

development of dental plaque. It is also proved that oral
rinse or brushing with myrrh will reduce gum diseases.”**

Cranberry

From ancient time, cranberry is used for medicinal
purpose as it contains numerous biologically active com-
pounds, such as flavonoids, phenolic acids, anthocyanins,
and condensed tannin.’® Cranberry extracts are rich
source of polyphenols and flavonoids. It is used to prevent
dental decay because of its ability to inhibit colonization
and acid production of S. mutans. It inhibit the adherence
and coaggregation of periodontal pathogens.>”®

Rosmarinus officinalis (Labiatae)

It is a small shrub whose leaves have small glands con-
taining essential oils which have inhibitory effect on the
adherence of S. mutans.”® Anticariogenic action of this
plant is due to its potential in reducing bacterial growth
and glucan producing capacity. The alcoholic extract
proved to be efficient in inhibiting the adherence of

Streptococcus mitis also.>6!

Propolis

Propolis, a natural antibiotic, is a resinous yellowish-
brown to dark-brown substance collected by bees (Apis
mellifera) from tree buds and is mixed with secreted
beeswax which contains flavonoids, steroids, sugars, and
amino acids.®? Propolis exhibits several pharmacologi-
cal properties, such as antimicrobial, anti-inflammatory,
healing, anesthetic, cytostatic, and cariostatic properties.
It has been used for the treatment of aphthous ulcers,
Candida infection, acute necrotizing ulcerative gingivitis,
gingivitis and periodontitis, and, recently as a storage
medium for avulsed teeth to maintain the viability of
the periodontal ligament cells.®*** The anti-inflammatory
property of propolis is due to the presence of caffeic acid
and phenethyl ester in propolis. It is aslo effective as an
endodontic irrigant and herbal root canal medicament.®®

Lemon Grass Oil

The essential oil extracted from this plant’s leaves con-
tains main components of citral, geraniol, methyleugenol,
myrcene, and citronellal which exibit antibacterial, anti-
inflammatory, and antifungal properties.®® Studies have
been conducted to evaluate the essential oil extracted
from this plant to be effecive against S. mutans and Lac-
tobacillus casei.®®

Psidium Guajava (Myrtaceae)

Commonly called guava, belongs to the family Myrtaceae
has been used traditionally to maintain oral hygiene. Its

312

7

ditm



IJOCR

Ethnopharmacological Reflections in Oral Health: A Review on Current Concepts

important constituents are vitamins, tannins, phenolic
compounds, flavonoids, sesquiterpene alcohols, and
triterpenoid acids.® It has been reported that the guava
pulp has a rich supply of carotenoids (beta-carotene,
lycopene, and beta-cryptoxanthin), vitamin C, and poly-
phenol and it also has anti-inflammatory, antioxidant,
antidiarrheal, and antimutagenic properties. Leaf extract
of guava contains guaijaverin which inhibit the growth of
S. mutans and S. aureus, thus proving its anticaries poten-
tial. Ethanolic leaf extracts have shown antimicrobial
activity against E. faecalis.®*®”

Pomegranate (Punica granatum) used in traditional
medicine has active compounds, such as anthocyanins,
glucose, ascorbic acid, ellagic acid, gallic acid, caffeic
acid, catechin, epigallocatechin, quercetin, rutin, iron,
and amino acids.®® Toothpaste obtained from the alcoholic
extract of P. granatum showed activity against cariogenic
S. mutans, Streptococcus sanguinis. The antibacterial agents
in Pomegranate-hydrolysable tannins form complexes
of high molecular weight with soluble proteins, increase
bacterial lysis, and interfere with bacterial adherence to
tooth surfaces. The anti-inflammatory effect is due to
its immunoregulatory activity over macrophages and
T and B lymphocyte subsets. The flavonoids present in
the pomegranate juice have shown antibacterial action
against microorganisms causing gingivitis. A 10% topical
pomegranate gel has been shown to relieve pain from
recurrent aphthous stomatitis and reduce time for com-
plete healing of ulcers.®®”°

Fenugreek

Its medicinal properties are due to its unique phytochemi-
cals, such as polysaccharides, complex carbohydrates,
galactomannans, steroidal sapogenins, amino acids,
lysine, fibre, protein, fatty acids, vitamin C, niacin, and
potassium.”! Fenugreek showed its anti-inflammatory
property probably due to the presence of saponins and
flavonoids. Flavonoids act as antioxidant and potential
inhibitors of cyclooxygenase, lipoxygenase, and nitric
oxide synthase. It is also suggested that the presence of
diosgenin in fenugreek plays a key role in producing anti-
inflammatory action probably by acting as the precursor
of various steroid hormones, such as progesterone and
cortisone that prevents inflammation. An infusion of
fenugreek leaves is used as a gargle for recurrent mouth

ulcers.”>”3

Calendula officinalis

Commonly known as pot marigold, is a medicinal herb
with excellent antimicrobial, wound healing, and anti-
inflammatory activity.”* It is rich in quercetin, carotenoids,
lutein, lycopene, rutin, ubiquinone, xanthophylls, and

other antioxidants. It is reported that C. officinalis is
effective in chronic gingivitis, presenting significant
improvement in the gingival tissues, and cause reduction
of biofilm formation by S. mutans and fungistatic actions
against C. albicans.”””

Papain

From the latex of the leaves and fruits of the green adult
papaya, proteolytic enzyme-papain is isolated. It has
got anti-inflammatory, bacteriostatic, bactericidal action,
and is effective against gram positive and gram negative
organisms.”® Papain acts as a chemical debridement anti-
inflammatory agent, which does not damage healthy
tissues and accelerates cicatrization process. Papain acts
only in infected tissue as it lacks a plasmatic antiprotease
called alpha-lantitrypsin. The absence of this enzyme
in infected tissues allows papain to break the partially
degraded collagen molecules only, contributing to the
degradation, and elimination of fibrin “mantle” formed
by carious process.”*”” Itis a promising agent in minimum
intervention dentistry.

Clove (Syzygium aromatium)

Clove is a popular spice with potent antiseptic, stimulant
and antiemetic action. Clove oil is used for gum and teeth
pain from ancient times. It is also used to prevent hali-
tosis.®? Eugenol in clove essential oil has analgesic and
antiseptic properties. The eugenol and other constituents
of clove, such as vanillin and iso-eugenol, have also been
reported to have antimicrobial effect 305!

Nutmug (Myristica fragrans) Nutmeg is widely used
in traditional medicine with antithrombotic, antifungal
and anti-inflammatory action. Its main constituents
include alkylbenzenes (myristicin, elemicin, safrole, etc.);
terpenes (a-pinene, B-pinene, myristic acid, trimyristin);
and neolignans (myrislignan and macelignan).’? The
active compound macelignan,, isolated from M. fragrans,
also presents an antibacterial activity against S. mutans
and other oral microorganisms, such as Streptococcus
sobrinus, Streptococcus salivarius, S. sanguinis, Lactoba-
cillus acidophilus, and L. casei, which indicates that it can
be used as a natural antibacterial agent in oral hygiene
products 5253

CONCLUSION

Restoring and maintaining good health of the oral cavity
in holistic way can empirically solve our overall quest for
well-being. There is a long and venerable history with
the use of plants to improve dental health and promote
oral hygiene. The judicious use of ethnopharmachologi-
cal approach in dental practice can serve as a valuable
adjunctive in future. However, there exist only a limited
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information about quality, safety, and greater efficiency of
these products for use in dentistry. As most of the studies
are carried out ex vivo, more animal and human studies
have to be conducted to determine their effectiveness,

side

effects, and toxicity and drug interactions.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

Bapuji JL, Ratnam SV. Traditional uses of some medici-
nal plants by tribals of Gangaraju Madugula Mandal of
Visakhapatnam district, Andhra Pradesh. Ethnobotanical
Leaflets 2009 Mar;13(1):388-398.

Kanwar P, Sharma N, Rekha A. Medicinal plants use in tra-
ditional healthcare systems prevalent in western Himalayas.
Indian ] Trad Knowl 2006 Jul;5(3):300-309.

Little JW. Complementary and alternative medicine: impact
on dentistry. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod 2004 Aug;98(2):137-145.

Babu S, Madhavi M. Green remedies healing powers of herbs.
1st ed. Delhi: Pustak Mahal; 2003.

O’Hara M, Kiefer D, Farrel K, Kemper K. A review of 12
commonly used medicinal herbs. Arch Fam Med 1998 Nov-
Dec;7(6):523-536.

Lantz RC, Chen GJ, Sarihan M, Sélyom AM, Jolad SD, Tim-
mermann BN. The effect of extracts from ginger rhizome on
inflammatory mediator production. Phytomedicine 2007
Feb;14(2-3):123-128.

Atai Z, Atapour M, Mohseni M. Inhibitory effect of ginger
extract on Candida albicans. Am ] Appl Sci 2009;6(6):
1067-1069.

Subapriya R, Nagini S. Medicinal properties of neem leaves:
a review. Curr Med Chem Anticancer Agents 2005 Mar; 5(2):
149-156.

Ganguli S. Neem: A therapeutic for all seasons. Curr Sci 2002;
82:1304-1312.

Sumit B, Geetika A. Therapeutic benefits of holy basil (tulsi)
in general and oral medicine-a review. Int ] Res Ayurveda
Pharm 2012 Nov-Dec;3(6):761-764.

Agarwal P, Nagesh L, Murlikrishnan. Evaluation of the anti-
microbial activity of various concentration of tulsi (ocimum
sanctum) extract against streptococcus mutans: an in vitro
study. Indian ] Dent Res 2010 Jul-Sep;21(3):357-358.

Murray PE, Farber RM, Namerow KN, Kuttler S, Garcia-
Godoy F. Evaluation of morinda citrifolia as an endodontic
irrigant. ] Endod 2008 Jan;34(1):66-70.

Tyagi SP, Sinha DJ, Garg P, Singh UP, Mishra CC, Nagpal R.
Comparison of antimicrobial efficacy of propolis, morinda
citrifolia, azadirachta indica (neem) and 5% sodium hypochlo-
rite on candida albicans biofilm formed on tooth substrate:
an in-vitro study. ] Conserv Dent 2013 Nov;16(6):532-535.
Bhardwaj A, Ballal S, Velmurugan N. Comparative evaluation
of the antimicrobial activity of natural extracts of morinda
citrifolia, papain and aloe vera (all in gel formulation), 2%
chlorhexidine gel and calcium hydroxide, against enterococcus
faecalis: an in vitro study. ] Conserv Dent 2012 Jul;15(3):293-297.
Pereira JV, Bergamo DC, Pereira JO, Franca Sde C, Pietro RC,
Silva-Sousa YT. Antimicrobial activity of arctium lappa
constituents against microorganisms commonly found in
endodontic infections. Braz Dent ] 2005;16(3):192-196.

Gentil M, Pereira JV, Sousa YT, Pietro R, Neto MD, Vansan LP,
de Castro Franga S. In vitro evaluation of the antibacterial

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

activity of arctium lappa as a phytotherapeutic agent used in
intracanal dressings. Phytother Res 2006 Mar;20(3):184-186.
MclIntyre A. Herbal treatment of children: western and
ayurvedic perspectives. 1st ed. Gloucester, United Kingdom:
Butterworth-Heinemann; 2005:278-280.

Prabhakar J, Senthilkumar M, Priya MS, Mahalakshmi K,
Sehgal PK, Sukumaran VG. Evaluation of antimicrobial
efficacy of herbal alternatives (triphala and green tea poly-
phenols), MTAD and 5% sodium hypochloride against
enterococcus faecalis biofilm formed on tooth substrate: an
invitro study. ] Endod 2010 Jan;36(1):83-86.

Lawson LD. Garlic: a review of its medicinal effects and
indicated active compounds. In: Lawson LD,Bauer R, editors.
Phytomedicines of Europe: chemistry and biological activity.
Washington, DC: ACS Symposium Series 691. p. 176-209.
Yang CS, Chhabra SK, Hong JY, Smith TJ. Mechanisms of
inhibition of chemical toxicity and carcinogenesis by diallyl
sulfide (DAS) and related compounds from garlic. ] Nutr 2001
Mar;131(3s):10415-1045S.

Chavan SD, Shetty NL, Kanuri M. Comparative evaluation
of garlic extract mouthwash and chlorhexidine mouthwash
on salivary Streptococcus mutans count—an in vitro study.
Oral Health Prev Dent 2010;8(4):369-374.

Bachrach G, Jamil A, Naor R, Tal G, Ludmer Z, Steinberg D.
Garlic allicin as a potential agent for controlling oral patho-
gens. ] Med Food 2011 Nov;14(11):1338-1343.

GroppoFC, Ramacciato]JC, Motta RH, Ferraresi PM, Sartoratto A.
Antimicrobial activity of garlic against oral streptococci. Int
J Dent Hyg 2007 May;5(2):109-115.

Cullinan MP, Powell RN, Faddy M], Seymour GJ. Efficacy of
a dentifrice and oral rinse containing sanguinaria extract in
conjunction with initial periodontal therapy. Aust Dent ] 1997
Feb;42(1):47-51.

Arnason JT, Guerin B, Kraml MM, Mehta B, Redmond RW,
Scaiano JC. Phototoxic and photochemical properties of san-
guinarine. Photochem Photobiol 1992 Jan;55(1):35-38.

Yu H, Oho T, Tagomori S, Morioka T. Anticariogenic effects
of green tea. Fukuoka Igaku Zasshi 1992 Apr;83(4):174-180.
Sakanaka S, Aizawa M, Kim M, Yamamoto T. Inhibitory
effects of green tea polyphenols on growth and cellular adher-
ence of an oral bacterium, porphyromonas gingivalis. Biosci
Biotechnol Biochem 1996 May;60(5):745-749.

Sakanaka S, Okada Y. Inhibitory effects of green tea polyphe-
nols on the production of a virulence factor of the periodontal-
disease-causing anaerobic bacterium Porphyromonas gingivalis.
J Agric Food Chem 2004 Mar;52(6):1688-1692.

Hirasawa M, Takada K, Makimura M, Otake S. Improve-
ment of periodontal status by green tea catechin using a local
delivery system: a clinical pilot study. ] Periodontal Res 2002
Dec;37(6):433-438.

Messier C, Epifano F, Genovese S, Grenier D. Licorice and its
potential beneficial effects in common oro-dental diseases.
Oral Dis 2012 Jan;18(1):32-39.

Touyz LZ. Liquorice health check, oro-dental implications,
and a case report. Case Rep Med 2009;2009:170735.

Badr AE, Omar N, Badria FA. A laboratory evaluation of the
antibacterial and cytotoxic effect of liquorice when used as
root canal medicament. Int Endod J 2011 Jan;44(1):51-58.
Soderling E, Karjalainen S, Lille M, Maukonen J, Saarela M,
Autio K. The effect of liquorice extract-containing starch gel
on the amount and microbial composition of plaque. Clin Oral

314

Investig 2006 Jun;10(2):108-113.
Qg\

‘m



IJOCR

Ethnopharmacological Reflections in Oral Health: A Review on Current Concepts

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Bodet C, La VD, Gafner S, Bergeron C, Grenier D. A liquorice
extract reduces lipopolysaccharide-induced proinflamma-
tory cytokine secretion by macrophages and whole blood.
J Periodontol 2008 Sep;79(9):1752-1761.

Chaturvedi TP. Uses of turmeric in dentistry in dentistry: an
update. Indian J Dent Res 2009 Jan-Mar:20(1): 107-109.
Aggarwal BB, Sundaram C, Malani N, Ichikawa H. Curcumin;
the Indian solid gold. Adv Exp Med Biol 2007;595:1-75.
Ammon HP, Wahl MA. Pharmacology of Curcuma longa.
Planta Med 1991 Feb;57(1):1-7.

Gopikrishna V, Thomas T, Kandaswamy D. A quantitative
analysis of coconut water: a new storage media for avulsed
teeth. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2008 Feb;105(2):e61-e65.

Moreira-Neto J], Gondim JO, Raddi MS, Pansani CA. Viability
of human fibroblasts in coconut water as a storage medium.
Int Endod J 2009 Sep;42(9):827-830.

Gopikrishna V, Baweja PS, Venkateshbabu N, Thomas T,
Kandaswamy D. Comparison of coconut water, propolis,
HBSS, and milk on PDL cell survival. ] Endod 2008 May;
34(5):587-589.

Bauer K, Garbe D, Surburg H. Common fragrence and flavor
materials. 4th ed. Weinheim, Germany: Wiley-VCH; 2001.
p- 189.

Mushtaq M, Masoodi A, Farooq R, Yaqoob Khan F. The dis-
solving ability of different organic solvents on three different
root canal sealers: in vitro study. Iran Endod J 2012 Fall;7(4):
198-202.

Maguire H, Torbinejad M, Kettering JD. Use of aloe vera gel
as an intracanal medicament. ] Endod 1996:22(4):193.

Wynn RL. Aloevera gel: update for dentistry. Gen Dent 2005
Jan-Feb;53(1):6-9.

Sadr Lahijani MS, Raoof Kateb HR, Heady R, Yazdan D. The
effect of German chamomile (Marticaria recutita L.) extract
and tea tree (Melaleuca alternifolia L.) oil used as irrigants
on removal of smear layer: a scanning electron microscopy
study. Int Endod J 2006 Mar;39(3):190-195.

Singh O, Khanam Z, Misra N, Srivastava MK. Chamomile
(Matricaria chamomilla L): an overview. Pharmacogn Rev
2011 Jan;5(9):82-95.

Shaymaa Al-Joubori K, Al-Obaidi BWA. Effect of cinna-
mon extracts on streptococci and mutans streptococci, in
comparison to chlorhexidinegluconate. ] Bagh Coll Dent
2011;23(1):141-145.

Wu CD. Grape products and oral health. ] Nutr 2009
Sep;139(9):18185-1823S.

Xie Q, Bedran-Russo AK, Wu CD. In vitro remineralization
effects of grape seed extract on artificial root caries. ] Dent
2008 Nov;36(11):900-906.

Vinitha M, Balal M. In vitro anticandidal activity of cinnamo-
mum vernum. ] Med Sci 2008;8(4):425-428.

Aneja KR, Joshi R. “Antimicrobial activity of Amomum
subulatum and Elettaria cardamomum against dental caries
causing microorganisms. Ethnobotan Leaflets 2009 Jul;13:
840-849.

Arweiler NB, Donos N, Netuschil L, Reich E, Sculean A. Clini-
cal and antibacterial effect of tea tree oil—a pilot study. Clin
Oral Investig 2000 Jun;4(2):70-73.

Soukoulis S, Hirsch R. The effects of a tea tree oil-containing
gel on plaque and chronic gingivitis. Aust Dent ] 2004
Jun;49(2):78-83.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Michie CA, Cooper E. Frankincense and myrrh as remedies
in children. J R Soc Med 1991 Oct;84(10):602-605.

Greene DA. Gold, frankincense, myrrh, and medicine. N C
Med ] 1993 Dec;54(12):620-622.

Bonifait L, Grenier D. Cranberry polyphenols: potential
benefits for dental caries and periodontal disease. ] Can Dent
Assoc 2010;76:a130.

Bodet C, Grenier D, Chandad F, Ofek I, Steinberg D,
Weiss EI Potential oral health benefits of cranberry. Crit Rev
Food Sci Nutr 2008 Aug;48(7):672-680.

Weiss EI, Kozlovsky A, Steinberg D, Lev-Dor R, Bar Ness
Greenstein R, Feldman M, Sharon N, Ofek I. A high molecular
mass cranberry constituent reduces mutans streptococci level
in saliva and inhibits in vitro adhesion to hydroxyapatite.
FEMS Microbiol Lett 2004 Mar;232(1):89-92.

Abdul Sattar BA, Hassan AM, Hassan AS. In vitro antimi-
crobial activity of thymus vulgaris, origanum vulgare and
rosmarinus officinalis against dental caries pathogens. Ibn
Al-Haitham J Pure Appl Sci 2012 Jan;25(2):1-7.

Huang MT, Ho CT, Wang ZY, Ferraro T, Lou YR, Stauber K,
Ma W, Georgiadis C, Laskin JD, Conney AH. Inhibition of skin
tumorigenesis by rosemary and its constituents carnosol and
ursolic acid. Cancer Res. 1994 Feb;54(3):701-708.

Bernardes WA, Lucarini R, Tozatti MG, Souza MG, Silva ML,
Filho AA, Martins CH, Crotti AE, Pauletti PM, Groppo M,
et al. Antimicrobial activity of tosmarinus officinalis against
oral pathogens: relevance of carnosic acid and carnosol. Chem
Biodivers 2010 Jul;7(7):1835-1840.

Parolia A, Thomas MS, Kundabala M, Mohan M. Propolis and
its potential uses in oral health. Int ] Med Sci 2010 Jul;2(7):
210-215.

Oncag O, Cogulu D, Uzel A, Sorkun K. Efficacy of propolis as
an intracanal medicament against Enerococcus faecalis. Gen
Dent 2006 Sep-Oct:54(5):319-322.

Martin MP, Pileggi R. A quantitative analysis of propolis:
a promising new storage media following avulsion. Dent
Traumatol 2004 Apr:20(2):85-89.

Carbajal D, Casaco A, Arruzazabala L, Gonzalez R, Tolon Z.
Pharmacological study of Cymbopogon citratus leaves.
J Ethnopharmacol 1989 Feb;25(1):103-107.

Sanches NR, Cortez DAG, Schiavini MS, Nakamura CV,
Filho BPD. An evaluation of antibacterial activities of Psidium
guajava. Braz Arch Biol Technol 2005 May;48(3):4229-4230.
Sanda KA, Grema HA, Geidam YA, Bukar-Kolo YM.
Pharmacological aspects of Psidium guajava: an update. Int
J Pharmacol 2011 May;7:316-324.

Menezes SM, Cordeiro LN, Viana GS. Punica grantum
(pomegranate) extract is active against dental plaque. ] Herb
Pharmacother 2006;6(2):79-92.

Vasconcelos LC, Sampaio FC, Sampaio MC, Pereira Mdo S,
Higino JS, Peixoto MH. Minimum inhibitory concentration of
adherence of punica granatum linn (pomegranate) gel against
S. mutans, S. mitis and C. albicans. Braz Dent ] 2006;17(3):
223-227.

Prasad D, Kunnaiah R. Punica granatum: a review on its
potential role in treating periodontal disease. ] Indian Soc
Periodontol 2014 Jul;18(4):428-432.

Sauvaire Y, Petit P, Baissac Y, Ribes G. Chemistry and
pharmacology of fenugreek. In: Herbs, botanicals and teas.
Mazza G, Oomah BD, editors. Lancaster, Pennsylvania: Tech-
nomic Pub. Co; 2000. p. 107-129.

International Journal of Oral Care and Research, October-December 2017;5(4):310-316

315



JL Jaini et al

72.

73.

74.

75.

76.

77.

Acharya SN, Basu SK, Thomas JE. Methods for the improve-
ment of plant medicinal properties with particular reference
to fenugreek (Trigonella foenum-graecum L.). In: Acharya SN,
Thomas JE, editors. Advances in medicinal plant research.
Kerala, India: Research Signpost; 2007b. p. 491-412.
Al-Habori M, Raman A. Pharmacological properties in
fenugreek. - In: Petropoulos GA, editor. The genus trigonella.
1st ed. London and New York: Taylor and Francis 2002.
p. 163-182.

Saini P, Al-Shibani N, Sun J, Zhang W, Song F, Gregson KS,
Windsor LJ. Effects of calendula officinalis on human gingival
fibroblasts. Homeopathy 2012 Apr;101(2):92-98.

Khairnar MS, Pawar B, Marawar PPA. Evaluation of calendula
officinalis as an anti-plaque and anti-gingivitis agent. ] Indian
Soc Periodontol 2013 Nov-Dec;17(6):741-747.

Chakraborthy GS. Antimicrobial activity of leaf extract of calen-
dula officinalis Linn. ] Herb Med Toxicol 2008 Jun;2(2):65—66.
Zilda CG, Claudia MR, Sandra RF. Antifungal activity of the
essential oil from calendula officinalis L growing in Brazil.
Braz ] Microbiol 2008;39(1):61-63.

78.

79.

80.

81.

82.

83.

Bussadori SK, Castro LC, Galvao AC. Papain gel: a new
chemo-mechanical caries removal agent. ] Clin Pediatr Dent
2005 Winter;30(2):115-119.

Bertassoni LE, Marshall GW. Papain-gel degrades intact
nonmineralized type I collagen fibrils. Scanning 2009 Nov-
Dec;31(6):253-258.

Moon SE, Kim HY, Cha JD. Synergistic effect between clove oil
and its major compounds and antibiotics against oral bacteria.
Arch Oral Biol 2011 Sep;56(9):907-916.

Pinto E, Vale-Silva L, Cavaleiro C, Salgueiro L. Antifungal
activity of the clove essential oil from Syzygium aromaticu-
mon, candida, aspergillus and dermatophyte species. ] Med
Microbiol 2009 Nov;58(Pt 11):1454-1462.

Olajide OA, Makinde JM, Awe SO. Evaluation of the pharma-
cological properties of nutmeg oil in rats and mice. Pharma
Biol 2000;38(5):385-390.

Thanoon SZ, Al-Refai AS, Kamal A. Antibacterial effect
and healing potential of nutmeg oil for chemically induced
oral ulcerations in rabbits. Zanco ] Med Sci 2013;17(2):
393-399.

316





