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Can early exposure to probiotics in children prevent dental caries?
A current perspective
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ABSTRACT

Background: Probiotics are supplements or foods that contain viable microorganisms which cause alterations of the
microflora of the host. Probiotics have already been established in the treatment and prevention of various gastro-
intestinal system. Recently, role of probiotics has become an important issue for research in dentistry in the era of
increased antibiotic resistance.

Materials and methods: The basis of the paper is the clinical studies and research done in relation to probiotics on
oral health using PUBMED search database.

Results and conclusions: Although many clinical studies have demonstrated positive outcome in preventing caries
and periodontal diseases, the data is still scarce in recommending probiotics for the oral health. Moreover, since initial
colonization of oral cavity of the newborn is very important for developing immunity and prevention of future diseases.
Hence, measures should be directed towards its preventive use in infants and children. The formulations produced for
oral cavity should also be within reach of common man especially in underdeveloped and developing countries. This
review endeavors to compile the research of probiotics on oral cavity and throws a light on its evolving status in
developing countries. It also evaluates its use in children for a long-term benefit.
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INTRODUCTION

The term probiotic was derived from the Greek word,
meaning “for life”. An expert panel commissioned by
FAO and WHO defined probiotics as “Live microorgan-
isms which when administered in adequate amounts confer
a health benefit on the host”.1

The use of probiotics in medical practice is evolving
because of surging levels of multidrug resistance among
pathogenic organisms and the increasing demands of
consumers for natural substitutes for drugs.2 Traditionally,
probiotics were developed to alter Gut microflora. As oral
cavity forms the first part of GIT, it is conceivable for pro-
biotics to influence the oral microflora. The oral cavity
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consists of a complex system of diverse microbiota and
using this concept of altering microbial ecological balance
from a pathogenic to a non-pathogenic system is a novel
approach.

The aim of this review is to evaluate and compile the
researches done on probiotics especially in relation to oral
health of children and to discuss its present scenario and
outreach in a developing country like India.
MATERIALS AND METHODS

The basis of the paper is the clinical studies and research
done on the relation of probiotics on oral health. A search
on PUBMED database was conducted based on the search
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items “probiotics”, “probiotics and oral cavity”, “lactoba-
cilli”, “bifidobateria”, “salivary bacteria”, “probiotics in
pediatrics” and “caries prevention”. As of April 2012, pro-
biotics revealed as high as 7319 papers and its oral health
relation reveals 89 searches. Relevant papers were identi-
fied after a review of abstracts.
Fig. 1 Possible mechanism of action of probiotics in oral
cavity.
Probiotics

Lactobacillus and Bifidobacterium species are the most
commonly used probiotics. These bacteria are found in fer-
mented dairy products and colonize gastrointestinal tract
soon after birth.3,4 Many health benefits of probiotic usage
on various systems of the body have been documented in
literature. However, these are beyond the scope of discus-
sion of this paper.

The oral cavity is a very intricately balanced homeostatic
chamber. The moment the defenses of the body get low-
ered, the opportunistic bacteria take over and start affecting
the various hard and soft tissues of the mouth. Though
dental caries is multifactorial in origin, the most commonly
involved organism are Streptococcus mutans as the initia-
tors and Lactobacilli as the secondary invaders. The process
of the tooth decay ensues by the progression of adhesion,
co-aggregation and secondary colonization.

A lot of studies documented in the literature explore the
mechanism of probiotic in gut but its action in oral cavity
has not been well understood. Since, the oral cavity forms
the main entry to gut there is a possibility of interaction
of probiotic with environmental factors of the mouth. An
outline of its possible mechanism of action is shown in
Fig. 1.

It is necessary for the probiotics to remain viable and
adhere to the oral cavity for them to take time to act. There
are a lot of substances such as salivary proteins, lysozyme,
lactoferrins, secretory IgA etc that can affect the viability of
the cell surface morphology of the probiotic species in the
oral cavity. The biofilms are important mediators which
encourage adhesion. In-vitro studies have assessed adhe-
sion by measuring the attachment of bacteria to saliva-
coated hydroxyapatite (HA) and oral epithelium.5 Among
probiotics strains Lactobacillus rhamnosus GG exhibited
the highest values of adhesion, comparable to those of the
early tooth colonizer Streptococcus sanguinis.6
Dental caries

Several clinical studies report effect of probiotics in
reducing the development of caries. Table 1. Most
commonly used probiotics are acidogenic and have the
capability to dissolve hard structures like enamel and
dentine.7 However, it has been shown that only few strains
of Lactobacilli participate in caries and its progression than
invasion.8 Only three of the 50 strains of lactobacilli iso-
lated from school going children induced caries in
hamsters.9 Among 32 lactobacillus species, 17 were moder-
ately cariogenic in rats.10 Only five species out of 3790
expressed inhibitory effect against other microorganisms,
including oral Candida11 as the antimicrobial potential of
the bacteria was affected by several factors, such as pH,
catalase, proteolytic enzymes, ad temperature. Lactoba-
cillus paracasei and L. rhamnosus strains exhibited antimi-
crobial activity. Subjects without caries are colonized by
Lactobacilli, which possess a significantly increased
capacity to suppress growth of mutans streptococci
compared to subjects with arrested or active caries.12

An in-vitro study was the first to state that Lactobacillus
acidophilus could inhibit growth of other bacteria.13 Lacto-
bacillus species strain GG could produce different antimi-
crobial components such as organic acids, hydrogen
peroxide, carbon peroxide, diacetyl, low molecular weight
antimicrobial substances, bacteriocins, and adhesion inhib-
itors against Streptococcus,14 hence could be used as
a potent probiotic.

L. rhamnosus strains LGG (ATCC 53103) have demon-
strated inhibitory effect on the growth of Streptococcus
sobrinus in an agar overlay technique. The L. rhamnosus
strains, L. paracasei F19 and Lactobacillus reuteri do not
ferment sucrose and are relatively safe probiotic strains in
caries-prophylactic perspective.15e17



Table 1 List of clinical studies done in oral cavity with probiotics.

Oral diseases Probiotic Vehicle of
administration

Duration
of study

No./Age group/
type of study

Result Reference

Dental caries L. rhamnosus GG Cheese 3 weeks 74/18e35
years/RCT, DB

- Reduction of
S. mutans
- Reduction of yeast

Ahola et al., 2002

L. rhamnosus GG Milk 7 months 594/1e6
years/RCT, DB

- Reduction
S. mutans
- Reduction of
caries

Nase et al., 2001

Bifidobacterium
DN-173010

Yogurt 4 weeks 26/21e24
years/RCT,
crossover

Reduction of
S. mutans

Caglar et al., 2005

B. animalis sub sp.
Lactis DN-173010

Fruit yogurt 4 weeks 24/12e16
years/RCT, DB

Reduction of
S. mutans

Cildir et al., 2009

L. reuteri Yogurt 2 weeks 40/20 years/
RCT crossover

Reduction of
S. mutans

Nikawa et al., 2004

Lactobacilli spp. Liquid capsules
placebo

45 days 35/24e33
years/RCT, DB

- Increase of Lacto-
bacilli e No.
change of S. mutans

Montalto et al.,
2004

L. reuteri Water straw
lozenges/placebo

3 weeks 120/21e24
years/RCT, DB

Reduction of
S. mutans

Caglar et al., 2006

L. reuteri Lozenges via
medical device

10 days 10/20 years/
RCT, DB

Reduction of
S. mutans

Caglar et al., 2007

L. bulgaricus Yogurt, ice-cream 3 weeks 44/23e37
years/RCT

Reduction of
S. mutans

Petti et al., 2001

Yeast
infection

L. rhamnosus Cheese 16 weeks 294/70e100
years RCT, DB

Reduction of
candida

Hatakka et al.,
2005

Gingivitis L. reuteri Gum 2 weeks 58/adults
RCT, DB

Reduction of
gingivitis

Krasse et al., 2006
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Effect of L. rhamnosus on level of S. mutans was studied
in rats18 to find if yoghurt containing probiotics have
a significant effect on decreasing the percentage of cario-
genic bacteria and yeast. Modulation of oral toleration of
beta-lactoglobulin BLG by probiotics was reported in
gnotobiotic mice.19

Heat killed lactic bacteria with pyridoxine lead to 42%
reduction in the incidence of dental caries at 2-year
follow-up.20 Administration of probiotic (LGG) to kinder-
garten children (1e6-year old) resulted in reduction of
mutans streptococci counts, caries risk and initial caries
development. The effect was particularly more for the
3e4-year olds.21 This might be attributed to “window of
infectivity” in children.

Evaluation of a suitable vehicle for probiotic administra-
tion is an essential. Most of the naturally occurring probiot-
ics are found in fermented dairy products. Milk acts as
a buffer to the acid produced.22 Milk itself contains
calcium, calcium lactate and other organic and inorganic
compounds that are anticariogenic23,24 and reduce the colo-
nization of pathogens.25

Nase et al21 used milk, Ahola et al26 administered cheese
with a combination of LGG and L. rhamnosus LC 705 for 3
weeks. Cheese was thought to have more local effect as it
cleared more slowly from mouth than milk. Mutans counts
decreased in 20% and yeast counts in 27% of all the
subjects, in both the groups.

Montalto et al27 found non-dairy products and orally
administered seven live Lactobacilli in capsules and liquid
form, to produce similar effects. Çaglar et al28 administered
L. reuteriATCC5573029 in capsule and straw forms in young
adults for 3 weeks, and raised the possibility of a systemic
effect alongwith local effect. Daily chewing of gums contain-
ing probiotic bacteria or xylitol reduced the levels of salivary
MS in a significant way.30 However, a combination of probi-
otic and xylitol gums did not seem to enhance this effect.
Keeping infants in mind, Cagler et al31 developed a pacifier
like sucking device for probiotic lozenges containing
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L. Reuteri ATCC 55730/L. Reuteri ATCC PTA 5289
(1.1� 108CFU). Ice-creamcontainingBifidobacterium lactis
Bb-12 or Lactobacilli bulgaricus have been reported32,33

where both resulted in reduction of S. mutans. Next to Lacto-
bacilli, Bifidobacteria are probiotics commonly used for
improving the intestinal microbial balance.34

Yli-Knutilla35 studied the colonization of L. rhamnosus
GG in oral cavity in a 14-day trial period and observed
that it was detected only temporarily, for up to 1 week after
discontinuation of the fruit juice. In one female subject,
however, whose medical history revealed use of
L. rhamnosus GG in childhood, the bacterium was detected
in all saliva samples taken upto 5 months after discontinu-
ation of the fruit juice.

Effect on oral cavity

It has been suggested that adequate establishment of the
intestinal flora after birth plays a crucial role in the develop-
ment of the innate and adaptive immune system.36 The
newborn infant’s gestational age, mode of delivery and
diet seem to have significant effects on this process.
Neonates who are born by Caesarian delivery, preterm,
exposed to perinatal or postnatal antibiotics show a delay
in intestinal commensal probiotic bacterial colonization.
Breastfed infants are found to have Bifidobacteria-predom-
inant colonization, whereas formula-fed infants have equal
colonization with Bacteroides and Bifidobacteria spe-
cies.37e39 Probiotic bacteria, postbiotic bacterial byprod-
ucts, and dietary prebiotics are believed to exert positive
effects on the development of the mucosal immune system.
The ingested human milk containing the bacterial compo-
nents derived from the mother are thought to influence
her young infant’s developing immune system. This
process is termed “bacterial imprinting”.40

Similarly, oral cavity is colonized with microorganism
soon after birth and may form the indigenous microflora
that may persist for life and prevent growth of other
bacteria.41,42 Bacteria that subsequently attempt to colonize
must compete with other microorganisms for colonization
sites and essential nutrients. Additionally, they must survive
in the presence of adverse metabolic end-products and anti-
microbial products that may be produced by other members
of the indigenous oral biota. Once established, early-colo-
nizing species tend to persist in the mouth.41 As it has
been demonstrated that vaginally born children are colo-
nized by cariogenic bacteria later in life as they are exposed
to more maternal and environmental bacteria at birth than
via caesarean section which may be the result of competi-
tion between Lactobacilli and Streptococci.42

This can be deducted from the above discussion that if
non-cariogenic bacteria colonize the oral cavity in early
life, this might prove a long-term effect. Only one of the
clinical studies documented has been performed on chil-
dren.21 There exists a need of more long-term clinical
research to demonstrate probiotics effects in infants.43
STATUS OF PROBIOTICS IN INDIA

Extensive researches have been carried in countries with
advanced technologies dedicated single-mindedly to the field
of health sciences. The Indian subcontinent is altogether
a different story. India is a developing country where about
75% of country’s population still depends on agriculture as
the primary source of income and resides in villages. Thus
what we have is an ignorant and illiterate population for
whom oral hygiene and dental problems are of no importance.
Most of the children are devoid of basic health care facilities.
This exposes thepeople to inadvertent use of antibiotics raising
the problemsof antibiotic resistance.Any approach to improve
health should be directed towards prevention than cure. Also
the dental clinicians tend to cluster in urban areas, leading to
lack of awareness in rural areas. Hence, the concept of probi-
otics introduction to the general population would seem
surreal. To make this theoretical possibility a fact, we need
an inexpensive form of probiotics made readily available.

Ice-creams and probiotic curds can be made easily avail-
able and are quite frequently used items in the Indian house-
holds. Although the most common form of probiotic, yogurt
(Dahi e L. bulgaricus þ Lactobacilli thermophillus) is
a regular component of diet in most of the Indian homes,
awareness needs to be established for its effect in oral cavity.
Moreover, even in the urban parts of India, probiotics are
available for gastrointestinal health, none of the form is
been formulated for oral health. The most commonly avail-
able probiotic preparations are supplied in capsules, enteric
coated formulations, freeze dried preparations or in combina-
tion with antibiotics and vitamins. Some companies have
approached Indian markets with dairy formulations of probi-
otics but they are not available easily in all parts of India. For
oral cavity, specific preparations with different strains in
lozenges, chewing gums or mouthwashes should be prepared
which would allow a long-term contact with oral cavity and
produce better results.
CONCLUSION

It can be concluded that probiotics have a definite role in
the prevention of dental diseases especially caries.
Undoubtedly, this appears to be a novel and effective
approach in the developing era of increasing antibiotic
resistance. The early colonization if developed at an early
age can prevent caries thus important for pediatric dentistry.
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Before establishing it as an effective preventive measure,
few doubts which need to be cleared are to find the best
strain of probiotic in oral cavity, dosage and schedule of
probiotic intake, safety of long-term probiotics in oral
cavity, most effective mode of delivery of probiotics and
the duration of its contact in the oral cavity, cost effective-
ness and easy availability, for which long-term longitudinal
studies are required.
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