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INTRODUCTION

O
ral diseases continue  to be a major health problem

worldwide.  Dental  caries  and  periodontal  diseases

are  among  the  most  important  global  oral  health

problems.1 Despite general advances in the overall health of

people  living  in  industrialized  countries,  including  oral

health,  the prevalence of dental caries  in school aged chil-

dren  is  close  to  90%  with  the  majority  of  adults  also

affected.2 Oral  health  is  integral  to  general well-being  and

relates to the quality of life. There is considerable evidence

linking poor oral health to chronic conditions and systemic

diseases such as cardiovascular diseases, rheumatoid arthri-

tis and osteoporosis.3 The economic impact of oral diseases

is  an  important  consideration  with  up  to  10%  of  public

health expenditure in developed countries related to curative

dental care.4 While there has been a marked improvement in

oral health in most developed countries worldwide, popula-

tions  of  dentally  disadvantaged  individuals  exist  in  these

countries, often indigenous child populations and those peo-

ple of low socio-economic status, where oral health is dete-

riorating.5 In most developing countries, expenditure in oral

health care is low; access to dental healthcare is limited and

is  generally  restricted  to  emergency  dental  care  or  pain

relief.2

The  link  between  oral  diseases  and  the  activities  of

microbial species that form part of the microbiota of the oral

cavity  is  well  established.6 Oral  diseases,  such  as  dental

caries and periodontal disease, should be considered as con-

sequences of ecologically driven imbalances of oral micro-

bial biofilms. Both diseases are caused by micro-organisms

belonging to the resident oral microflora rather than by clas-

sic microbial pathogens. Thus, most individuals harbour the

micro-organisms involved in these diseases.7 Dental plaque

incorporates  all  of  the  features  of  biofilm architecture  and

microbial community interaction, but it is different in that it
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has more than 700 contributing oral microbial species in the

oral  cavity  and  a  distinct  method  of  conditioning  the

tooth.6,8–10 Only 20 to 50% of  the oral environment  is  tooth

surface, and mucosal surfaces are important contributors to

periodontal  microbial  biofilms.11 Socransky,12 defined  the

organisms  within  the  subgingival  microbiota;  Haffajee13

with  respect  to  supragingival  microbiota  placing  them  in

five “ complexes” (Purple, Yellow, Green, Orange and Red).

The  concept  emphasized  that  microorganisms  create  their

own habitat,  interact with each other and are  implicated in

disease severity.12, 13 They also demonstrated that certain bac-

terial  complexes were associated with either health or dis-

ease.  The  presence  of  certain  complexes  such  as  the  “red

complex”  were  associated  more  commonly  with  clinical

indicators of periodontal diseases and were rarely detected

in the absence of bacteria from other complexes.12, 14

Donlan and Costerton15 offered the most salient descrip-

tion of a biofilm. They stated that a biofilm is “ a microbially

derived  sessile  community  characterized  by  cells  that  are

irreversibly attached to a substratum or interface or to each

other, are embedded  in a matrix of extracellular polymeric

substances  that  they have produced, and exhibit an altered

phenotype with  respect  to  growth  rate  and  gene  transcrip-

tion.  A  defining  characteristic  of  the  multispecies  dental

plaque biofilm, as well as other microbial biofilms, is com-

munication either from cell to cell or from microcommunity

to  macrocommunity.  The  dynamic  communication,  called

“quorum sensing,” and regulation provide a mechanism for

bacteria  to monitor  each other’s presence  and  to modulate

gene  expression  in  response  to  changes  in  population

 density.16

In the case of dental caries, a low pH environment caused

by microbial fermentation of carbohydrates selects a popu-

lation  of  acid-tolerant  and  acid-producing  strains  like

mutans streptococci and lactobacilli.  Mixed  anaerobic

microorganisms are involved in periodontal disease, which

develops when the plaque community equilibrium is altered

and  inflammation  is  induced.7 It  is  likely  that  cooperative

interactions  between  mutans streptococci and  other  oral

streptococci play important roles in the development of den-

tal caries.17,18 Oral streptococci are normal inhabitants of the

human oral cavity and play a role in resistance to coloniza-

tion  by  invading  pathogens.19,20 Streptococcus salivarius is

one  of  several  oral  commensal  bacteria  and  a major  con-

stituent of oral biofilms that colonize the buccal epithelium,

tongue and dorsal epithelium.21 This organism can comprise

the majority of  the  total  cultivable  flora  soft  tissues of  the

mouth,  and  possesses  a  number  of  important  biological

activities  for  lactose  uptake  and  urease  enzymes  that  are

thought to contribute to the stability of oral communities.22,23

Furthermore, products (arginine deaminase and urease) from

Streptococcus salivarius may control oral biofilm formation

over a considerable distance to integrate the whole oral cav-

ity into a single, interacting ecosystem.23 Urea secreted into

the  oral  cavity  in  saliva24 and  crevicular  fluid25 is metabo-

lized by Streptococcus salivarius which is a major and well

studied  oral  ureolytic  organism  to  ammonia  and  carbon

dioxide, causing a pH elevation,26-30 long suspected of having

a major impact on the biofilm as well as the oral ecosystem.

Lactobacilli play a significant role in the oral ecosystem

and can be linked with oral disease as well as oral health.31

The possible actions of this probiotic bacterium in the oral

environment  are  competition  binding  sites,  production  of

antimicrobial substances and activation and regulation of the

immune  response.32 Bacterial  antagonism may occur when

growth of one bacterial species is hampered by components

produced  by  another  species.  Lactic  acid  bacteria  produce

antimicrobial components and some have the ability to pro-

duce hydrogen peroxide (H2O2) that can be toxic to organ-

isms producing little or no H2O2 – scavenging enzymes.
33,34

Since  the  discovery  by  Polonskaia35 that  L. acidophilus

inhibits growth of certain streptococci in vitro, clinical stud-

ies have confirmed that probiotic lactobacilli can reduce the

counts of salivary mutans streptococci after ingestion of L.

rhamnosus  GG36,37 and  L.  reuteri.38 Furthermore,  naturally

occurring Lactobacilli species may inhibit growth of labora-

tory strains of mutans streptococci as well as subject’s autol-

ogous mutans streptococci in vitro.39

The initiation and progression of dental caries is related

to a number of interrelated factors. Any preventive measure

that  interferes  with  a  number  of  these  respective  factors

would be a useful anticariogenic tool.40 The development of

chemotherapeutic agents capable of inhibiting dental plaque

formation has been of great interest to dental researchers and

clinical dentists over the past few decades. Various antibac-

terial  agents  including  antibiotics  are  commercially  avail-

able against oral pathogenic bacteria and significant decline

was seen in the level of S. mutans after short-term antibiotic

therapy.41 These antibiotics have side effects such as vomit-

ing, diarrhea and can alter oral microflora.42-47 Other antibac-

terial agents such as cetylpyridinium chloride, chlorhexidine

and  amine  fluorides  are  reported  to  exhibit  toxicity,  cause

staining of teeth or in the case of ethanol (commonly found

in mouthwashes) have been linked to oral cancer.48-51

The global need for alternative prevention and treatment

options and products for oral diseases that are safe, effective

and economical comes from the rise in disease incidence (

particularly in developing countries) increased resistance by

pathogenic  bacteria  to  currently  used  antibiotics  and

chemotherapeutics, opportunistic infections in immunocom-

promised  individuals  and  financial  considerations  in  the

developing countries.52,53 One such strategy would be to ver-

ify the enormous value of medicinal plants. There have been

numerous  reports of  the use of  traditional plants and plant

products for the treatment of oral diseases,54-56 especially in

the People’s Republic of China where many herbal remedies

have been investigated.57–66 Many plant – derived medicines

used in traditional medicinal systems have been recorded in

pharmacopeias as agents used to treat infections. A number

of phytochemicals, including antibacterial agents, have been

derived  from  edible  plants  and  demonstrate  antibacterial

properties  against  Streptococcus mutans.67-69 The  natural

phytochemicals obtained  from plant extracts used  in  tradi-

tional medicine may be considered as good alternatives  to

56 The Journal of Clinical Pediatric Dentistry Volume 36, Number 1/2011
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synthetic chemicals. The purpose of this article is to present

a review of natural alternatives derived from plants and plant

products  that has a potential application against cariogenic

bacteria.

Antimicrobial effect of various plant extracts against 

cariogenic bacteria

Wolinsky  et al 70 investigated  the  inhibitory  effects  of

aqueous  extracts  derived  from  Neem  sticks  (Azadirachta

indica)  upon  bacterial  aggregation,  growth,  adhesion  to

hydroxyapatite,  and production of  insoluble glucan, which

may  affect  in  vitro  plaque  formation. Neem  stick  extracts

were  screened  for  minimal  bacterial  growth  inhibition

against a panel of Streptococci species by means of a broth

dilution  assay.  The  pre-treatment  of  S. sanguis with  the

neem stick extract or the gallotannin-enriched extract from

Melaphis chinensis (Aphididae) at 250 μg/mL resulted in a

significant inhibition of the bacterial adhesion to saliva-con-

ditioned hydroxyapatite. Pre-treatment of saliva conditioned

hydroxyapatite  with  the  neem  stick  or  gallotannin-rich

extract  prior  to  exposure  to  bacteria  yielded  significant

reductions in bacterial adhesion. The neem stick extract and

the  gallotannin-enriched  extract  from  Melaphis  chinensis

inhibited insoluble glucan synthesis. These data suggest that

neem stick  extract  can  reduce  the  ability of  some Strepto-

cocci to colonize tooth surfaces.  

Tulsi, scientifically known as Ocimum sanctum, is a plant

of  Indian origin and a  time-tested premier medicinal herb.

The extract of tulsi is used to treat a variety of illnesses that

include diabetes mellitus, arthritis, bronchitis and skin dis-

eases.71,72 The antimicrobial property of tulsi has been tested

against  a  variety  of  microorganisms  like  Staphylococcus

aureus, Klebsiella, Candida albicans, E. coli and Proteus

sp.73 The  antimicrobial  activity  of  tulsi  is  attributed  to  its

constituents  namely  ursolic  acid  and  carvacrol.    Recently

Magesh  et al 74 have  demonstrated  significant  anticancer

properties of Oscimum sanctum. Pooja et al 75 in their study

demonstrated  an  antimicrobial  potential  of  tulsi  extract  at

various concentrations against S. mutans and achieved max-

imum antimicrobial potential at 4% concentration level.

A review article by Hamilton-Miller76 suggested that var-

ious components in green and black tea (leaves of Camellia

sinensis,  [Theaceae]),  notably  simple  catechins,  have  anti-

cariogenic activity. These include: a direct bactericidal effect

against S. mutans and S. sobrinus;  prevention  of  bacterial

adherence  to  teeth;  inhibition  of  glucosyl  transferase,  thus

limiting  the  biosynthesis  of  sticky  glucan;  inhibition  of

human and bacterial amylases. Ferrazzano et al 77 concluded

that the anti-cariogenic effects against α-haemolytic strepto-

cocci  by  polyphenols  from  cocoa,  coffee,  and  tea  suggest

further  possible  application  of  these  beverages  in  the  pre-

vention of pathogenesis of dental caries. 

Xylitol is a natural sweetener found in xylan-rich plants,

trees, fruits and vegetables. The discovery of xylitol is attrib-

uted  to  two groups of researchers (1891): Fischer and Sta-

hel78 isolated from beech chips and Bertrand79 isolated from

processed  wheat  and  oat  straw.  Xylitol  is  also  present  in

human metabolism  as  a  normal metabolic  intermediate  in

the glucoronate xylulose cycle. More than a quarter of a cen-

tury  ago,  researchers  at  the  University  of  Turku,  Finland,

began  to  study xylitol  as  a potential  anticariogenic dietary

sweetener.  The  consumption  of  xylitol-  containing  diet

reduced the incidence of dental caries by 90%.80 Xylitol con-

sumption also reduced the amount of dental plaque forma-

tion by 50% during a period of neglected oral hygiene when

the effect was compared to that caused by sucrose.81–86 Sev-

eral  clinical  studies  have  shown  that  xylitol,  a  naturally

occurring five-carbon sugar alcohol (Polyol), can be used as

an effective caries preventive agent.87-90 The cariostatic and

the  therapeutic  effects  90 of  xylitol  have  been  attributed  to

both microbiologic and physiochemical actions of xylitol.91,92

The majority of oral bacteria cannot utilize xylitol93, 94 and no

adaptation  to use xylitol has been detected  in  long-term in

vivo studies.95, 96 On the contrary, acid production and growth

of  most  oral  streptococci  are  inhibited  by  xylitol.97,98 This

inhibition has been attributed to the intracellular formation

of xylitol 5-phosphate, which  is  toxic  to  the organism, but

not to humans.97,99 It has been found to specifically interfere

with the metabolism and the adherence of S. mutans100–103 and

possibly of lactobacillus also.104 

Loesche  et al 105 concluded  that  xylitol  significantly

reduced  the  salivary S. mutans levels  compared with  fluo-

ride alone or placebo alone, and stated that “plaque levels of

S. mutans were  significantly  reduced  compared  to  values

obtained  by  chewing  either  sorbitol  or  fructose-sweetened

gum”. Subsequent clinical trials during the past 25 yrs have

demonstrated  that  systemic  usage  of  xylitol  chewing  gum

and related xylitol-sweetened products have been associated

with  an  impressive  reduction  of  caries  incidence  both  in

juvenile  and  adult  populations.100,106,107 The  main  source  of

commercially  produced  xylitol  is  beech  bark,  corn  cobs,

straw, seed hulls and nut shells. Although underutilized and

often overlooked, xylitol use is compatible and complemen-

tary to current oral hygiene recommendation. Xylitol is not

a  panacea,  but  it  is  a  practical  and  effective  adjunct  to  a

“state of the art” caries prevention program.108

Bhattacharya109 reported  the  inhibition of S. mutans and

other oral Streptococci, by the antimicrobially active ingre-

dients of the hop plant (Humulus lupulus [Cannabaceae] ).

They  found  that  all  tested  hop  constituents  inhibited  the

Streptococci with minimum inhibitory concentration (MIC)

at pH 7.5 ranged from 2 to 50 µg/ml. They also suggested

that antimicrobial activity of hop constituents was found to

be greater  than other plant products such as  thymol, nerol,

cinnamon oil, oil of clove, menthol and eucalyptol. Numer-

ous studies have  investigated  the ability of cranberry  juice

(Vaccinium  macrocarpon)  to prevent  adhesion  of  oral

pathogens  to  surfaces  and  related  phenomena,  such  as  the

production  of  glucans  and  fructans,  and  the  formation  of

biofilms.  Exposure  of  oral  streptococci  to  25%  cranberry

juice  for  as  little  as  10  seconds has been  shown  to  inhibit

adsorption of cells to saliva-coated hydroxyapatite beads by

between 61.8% and 95.1%, with the exception of S. sobrinus

for which reduced adsorption was seen after 10 min.110

D
ow

nloaded from
 http://m

eridian.allenpress.com
/jcpd/article-pdf/36/1/55/1751115/jcpd_36_1_f485870h90174311.pdf by Bharati Vidyapeeth D

ental C
ollege & H

ospital user on 25 June 2022



Decreasing Cariogenic Bacteria

Chung  et al 111 studied  the  extract  (Macelignan)  of

 Myristica  fragrans  (Nutmeg,  [Myristicacea]), widely  culti-

vated for the spice and flavor of foods, and reported that it

possessed strong  inhibitory activity against S. mutans. The

MIC  of  macelignan  against  S. mutans was  3.9  μg/ml.

Macelignan also possessed preferential activity against other

oral microorganisms such as S sobrinus, S salivarius, S san-

guis, Lactobacillus acidophilus and Lactobacillus casei in

the MIC range of 2-31.3μg/ml. In particular, the bactericidal

test showed that macelignan, at a concentration of 20 μg/ml,

completely inactivated S. mutans in 1 minute. The specific

activity  and  fast-effectiveness  of  macelignan  against  oral

bacteria  strongly  suggests  that  it  could  be  employed  as  a

 natural  antibacterial  agent  in  functional  foods  or  oral  care

products.

Propolis  is  a  resinous mixture  collected  by  honey  bees

(Melipona compressipes fasciculate) from trees (Poplars and

Conifers),  sap  flowers  (Genera  “Clusia”  and

“Dalechampia”)  and  other  botanical  sources  and  used  for

sealing  unwanted  open  spaces  in  the  bee  hive.  Several  in

vitro and in vivo studies on extract of propolis have demon-

strated  anti-inflammatory  and  bactericidal  activity  and  its

potential use in the treatment of bacterial diseases.112–116 Sil-

vana et al 117 in  their  study concluded  that propolis extract,

when used as a mouth rinse, showed in vivo antimicrobial

activity against S. mutans and might be used as an alterna-

tive measure to prevent dental caries. Uzel et al 118 also inves-

tigated  the activity of propolis extract against a number of

microorganisms,  including  S. mutans and  S. sobrinus.

Ethanol extracts of four samples of propolis collected from

different geographical  regions  in Anatolia (Turkey), exhib-

ited MIC values of 2–64 µg/ ml, with activity  likely  to be

due  to  the  presence  of  numerous  flavonoids.  Propolis

showed antimicrobial  activity  similar  to  chlorhexidine  and

greater than clove or sage extracts.119

Menezes et al 120 investigated the efficacy of a hydroalco-

holic  extract (HAE)  of  pomegranate,  (Punica  granatum

[Punicaceae]),  in  the prevention of dental plaque  in  a  ran-

domized  controlled  study  involving  60  participants  who

were randomized into three groups: HAE, chlorhexidine and

distilled water (control). A significant reduction in bacteria

was  observed  in  the HAE  and  chlorhexidine  groups  com-

pared  to  the  control  group.  The  authors  concluded  that

pomegranate extract could be useful in the prevention of dis-

eases caused by plaque bacteria. These results are supported

by  an  in vitro study  of  a  phytotherapeutic  gel  containing

pomogrenate  plant powder,  which  was  able  to  inhibit  the

adherence of S. mutans, S. mitis and S. sobrinus (as well as

C. albicans) to the glass surface in the presence of sucrose.121

Sofrata  et al 122 concluded  that  miswak  chewing  sticks

(Twigs of Salvadora persica) embedded in agar or suspended

above the agar plate had strong antibacterial effects against

all bacteria tested. The antibacterial effect of suspended mis-

wak sticks suggests the presence of volatile active antibacte-

rial compounds. The inhibitory effect was most pronounced

on P. gingivalis, A. actinomycetemcomitans, and H. influen-

zae,  less  on  S. mutans, and  least  on  L. acidophilus.

 Suspended miswak had comparable or stronger effects than

miswak embedded  in agar. The antibacterial effect of mis-

wak is attributed to its tannin, saponin and flavanoid content.

Akihiro et al 123 in  their study found 17 out of 81 edible

plants  exhibited  antibacterial  properties  against S. mutans.

They also investigated the stability of the active ingredients

against  heat  treatment  or  storage  at  4oC  for  one  week  in

these  17  edible  plants  and  concluded  that  the  inhibitory

properties  of  garlic  and balsam pear were  lost when  com-

pared to other samples (clove, nutmeg, thyme, ginger, Japan-

ese ginger, and cinnamon) 

Wu 124 reported  that  raisins  contain  polyphenols,

flavonoids  and  iron  that may  benefit  human  health. How-

ever,  their  oral  health  benefits  are  less  well  understood.

Through  antimicrobial  assay-guided  fractionation  and

purification,  compounds  identified  with  growth  inhibition

against oral pathogens were oleanolic acid, oleanolic alde-

hyde, linoleic acid, linolenic acid, betulin, betulinic acid, 5-

(hydroxymethyl)-2-furfural,  rutin,  beta-sitosterol,  and

beta-sitosterol glucoside. Oleanolic acid suppressed in vitro

adherence of cariogenic S. mutans biofilm. When the effect

of raisins and raisin-containing bran cereal on in vivo plaque

acidogenicity was examined in 7 to 11 years old children, it

was  found  that  raisins  did  not  allow  the  plaque  to  decline

below  pH  ‘-6-’  over  the  30-min  test  period.  Grape  seed

extract, high in proanthocyanidins, positively affected the in

vitro demineralization and/or  remineralization processes of

artificial  root  caries  lesions,  suggesting  its  potential  as  a

promising natural agent for non-invasive root caries therapy.

Raisins represent a healthy alternative to the commonly con-

sumed sugary snack foods.
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Plant Extract MIC

Drosera peltata (shield 
sundew or pale sundew)

15.6 – 31.3μg/ml Didry L et al 1998125

Coptidis Rhizoma (golden
thread rhizome)

31.0 – 250μg/ml Hu JP et al 2000126

Morus alba (White 
mulberry) (Moraceae)

1μg/ml Park KM 2003 127

Helichrysum italicum
(curry plant)

31.3 – 62.5μg/ml Nostro A et al 2004128

Eucalyptus leaves 
(Eucalyptus globulus)

0.5-1 μg/ml Nagata H 2006129

Pistacia lentiscus 
(mastic gum)

>1mg/ml Sterer N 2006 130

Psidium guajava (Guava,
Myrtaceae)

2-4mg/ml Prabu GR 2006 131

Mikania (Exotic weed,
Asteraceae) 

12.5-100μg/ml Song JH 2006 132

Piper cubeba (Java 
pepper)

90 – 200μg/ml Silva ML et al 2007133

Red grape 500 μg/ml Smullen J 2007 134

Naringin  flavonoid in 
citrus fruits

9.8-125mg/ml Tsui VW 2008 135

Table 1. Various Other Plants with Antimicrobial Activity against S.
Mutans

D
ow

nloaded from
 http://m

eridian.allenpress.com
/jcpd/article-pdf/36/1/55/1751115/jcpd_36_1_f485870h90174311.pdf by Bharati Vidyapeeth D

ental C
ollege & H

ospital user on 25 June 2022



Decreasing Cariogenic Bacteria

The Journal of Clinical Pediatric Dentistry Volume 36, Number 1/2011 59

Essential oils and Essential oil components

Essential oils are odorous, volatile products of plant sec-

ondary metabolism, found in many leaves and stems. They

have  been  formulated  into  several  over-the-counter  oral

hygiene products, and the efficacy of mouth rinses contain-

ing  essential  oils  has  been  reported  since  the  1890’s,  and,

concerning oral micro-organisms, they proved to be benefi-

cial and safe with daily health routines.136,137 The essential oil

of Melaleuca alternifolia (Myrtaceae), known as tea tree oil

(TTO), has been used medicinally for many years. TTO has

antimicrobial properties and is used in the superficial treat-

ment  of  skin  infections.  The  activity  of  TTO  against  an

extensive  collection  of  oral  bacterial  isolates  was  investi-

gated by Hammer et al 138 who determined that the MIC and

MBC values were in the range of 0.003-2.0% (v/v).

At present a variety of such components has been identi-

fied, some of which have made their way into commercial

products and Shapiro et al 139 in their study described a sur-

vey of antimicrobial properties of some commercially avail-

able essential oils and essential oil components, singly and

in dyadic combination, towards a large number of laboratory

strains  of  oral  bacteria  that  have  been  implicated  in  the

development and  / or progression of dental diseases. They

concluded  that Australian  tea-tree  oil,  peppermint  oil  and

sage oil proved to be the most potent essential oils, whereas

thymol and eugenol were potent essential oil components.

Safety issues related to plant extracts

The clinical studies  reviewed  in  this article have gener-

ally assessed the efficacy of plant extracts against cariogenic

bacteria.  However,  the  safety  and  possible  side-effects  of

such products must also be considered. Groppo et al 140 have

concluded  that  there  is  limited  information available about

the  quality,  safety  and  efficacy  of  herbal  products  used  in

dentistry.  Given  the  possibility  of  adverse  interactions

between herbal formulations with conventional drugs, cau-

tion should be exercised when using such products and the

need for more clinical studies is recommended. In addition,

caution should be used whenever attempts are made to alter

the  oral  biofilm  due  to  the  “law  of  unforeseen  conse-

quences”  i.e.  the  anti-microbial  nature  of  some  of  these

products  may  adversely  affect  the  probiotic  population  of

the host resulting with a net negative health situation.

The role of Phytosome Technology and 

Phytopharmacology

Lipid solubility and molecular size are the major limiting

factors for molecules to pass the biological membrane to be

absorbed  systematically  following oral  or  topical  adminis-

tration. Several plant extracts and phytoconstituents, despite

having excellent bioactivity in vitro demonstrate less or no

in vivo actions due to their poor lipid solubility or improper

molecular  size or both,  resulting with poor absorption and

poor  bioavailability.141 Phytosome  technology  markedly

enhances the bioavailability of phytomedicines. Phytosomes

are  advanced  forms  of  herbal  formulations  that  are  better

absorbed (pharmacokinetic), and as a result, produce better

bioavailability  (pharmacodynamic)  and  therefore  more

effective  than  the  conventional  herbal  extracts.142,143 Phyto-

somes are produced by a patented process whereby the stan-

dardized  plant  extract  or  its  constituents  are  bound  to

phospholipids,  mainly  phosphatidylcholine  producing  a

lipid  compatible molecular  complex.  This  phyto-phospho-

lipid complex, phytosome resembles a  little cell. The  term

“phyto” means plant while “some” means cell-like. 

Phytosome  technology  has  effectively  enhanced  the

bioavailability  of  many  popular  herbal  extracts  including

milk thistle (Silybin Phytosome TM [Silybum marianum]),

Ginkgo biloba (Ginkgo Phytosome TM), Grape seed (Grape

seed Phytosome TM [Vitis vinefera]), Green tea (Green Tea

Phytosome TM [Thea sinensis] ), Hawthorn (Hawthorn Phy-

tosome TM [Crataegus sp] ), Ginseng (Ginseng Phytosome

TM [Panax ginseng] ) and can be developed for various ther-

apeutic uses or dietary supplements.143-147 A thorough study of

literature reveals that several plant extracts (crude, partially

purified or fractionated) are reported to possess different sig-

nificant  pharmacological  or  health  promoting  properties.141

Several excellent phytoconstituents have been successfully

delivered through phytosome technology in the field of med-

icine and exhibiting remarkable therapeutic efficacy in ani-

mal as well as  in human model.146,148 These extracts can be

standardized accordingly and may be formulated as phyto-

somes against cariogenic bacteria so that they can be deliv-

ered  in  the  form  of  mouthwashes,  toothpastes,  chewing

gums, candies and varnishes.

Phytosomes have the following advantages144,145,149

1.  They enhance  the absorption of  lipid  insoluble polar

phytoconstituents through oral as well as topical route

with better bioavailability, hence significantly greater

therapeutic benefit.

2.  As the absorption of active constituent(s) is improved,

its dose requirement is also reduced.

3.  Phosphatidylcholine  used  in  preparation  of  phyto-

somes, besides acting as a carrier also acts as a hepato-

protective,  hence  giving  the  synergistic  effect  when

hepatoprotective substances are employed.

4.  Chemical  bonds  are  formed  between  phosphatidyl-

choline molecule and phytoconstituent, so the phyto-

somes show a better stability profile.

5.  Added nutritional benefit of phospholipids. 

CONCLUSIONS

A range of chemical agents have been used in the prevention

and treatment of dental caries, although concerns about the

safety of  some of  these methods have  increased consumer

demand  for  alternative  methods.  Hence,  there  has  been

recent  interest  in  testing  natural  products,  including  plant-

derived compounds, for anti-cariogenic properties. The doc-

umented  antimicrobial  effects  of  plant  extracts  against

cariogenic  bacteria  provides  considerable  evidence  that

plant extracts, essential  oils  and  purified  phytochemicals

have  the potential  to be developed  into  agents  that  can be

used as preventive or  treatment  therapies for oral diseases.

D
ow

nloaded from
 http://m

eridian.allenpress.com
/jcpd/article-pdf/36/1/55/1751115/jcpd_36_1_f485870h90174311.pdf by Bharati Vidyapeeth D

ental C
ollege & H

ospital user on 25 June 2022



Decreasing Cariogenic Bacteria

While it is encouraging to see a number of clinical trials of

such products,  further studies of  the safety and efficacy of

these agents will be important to establish whether they offer

therapeutic  benefits,  either  alone  or  in  combination  with

conventional therapies, to reduce the overall burden of oral

diseases  worldwide.  In  particular,  clinical  studies  that

address  issues such as adequate statistical power, blinding,

standardization of extracts or purified compounds, and qual-

ity  control  will  be  required.  In  addition  there  are  a  lot  of

challenges to overcome, especially because of lack of good

scientific evidence concerning the cost effectiveness of these

preparations.  The  phytosome  technology may  not  be  eco-

nomical at  this point of  time, but with the advancement of

dental research this natural-based therapy could prove both

useful and cost effective.
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