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Review Article

Probiotics and Prebiotics in Periodontal Disease-Revisited
Nihal Devkar1, Vivek Singh Chauhan2, Akshay Vibhute3
Abstract
Treatment of periodontal disease in recent years has moved toward an antibiotic/antimicrobial model of disease management. Time has come to
shift the paradigm of treatment from specific bacteria elimination to altering bacterial ecology by probiotics. With increase in the incidence of
resistance to antibiotics, probiotics may be a promising area of research in periodontal therapy. Probiotics utilize naturally occurring bacteria to
confer a healthy benefit when administered in adequate amounts. This paper reviews the evidences for the use of probiotics or prebiotics for the
prevention of periodontal diseases. The role of probiotics in periodontics is still in infancy and a complete understanding of the broad ecological
changes induced by probiotics is essential to assess their long term consequences for oral health and disease.
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length of time it takes to develop new antibiotics, it might be
time to consider another alternative, 'Probiotics' in the
8
treatment of periodontal disease.

Introduction
Mostly addressed as delicate microscopic specialty,
periodontics has entered the saga of metamorphosis that
explores and understands human body mechanisms at
biomolecular levels. Altering the building blocks of life is a
wise and precise way to correct flaws. There have been
major shifts in treatment paradigm from nonspecific to
specific approach. Now treatment options propose altering
ecology of niches, in order to modify pathological plaque to a
1
biofilm of commensalisms.

Probiotics: Probiotics are live micro-organisms
administered in adequate amounts with beneficial health
effects on the host. Not all bacteria are bad. In fact,
beneficial microbes could represent the future of medicine.
Antibiotics destroy the harmful bacteria that can cause
infection, while also destroying the good bacteria that help to
fight infection. Probiotics, on the other hand, repopulate the
beneficial bacteria which can help kill pathogenic bacteria
and fight against infection. Oral administration of probiotics
may also benefit oral health by preventing the growth of
harmful microbiota or by modulating mucosal immunity in
9
the oral cavity.

Role of the resident microbiota: More than 700 species of
oral microbiota have been detected in the human mouth and
the resident microbiota of one individual may consist of 302
100 species. Resident microbiota actively contributes to host
protection through;
3

The possibilities of applying probiotic therapy for other
medical conditions are being investigated, including
recovery from hemorrhagic shock, cholesterol reduction,
protection from coronary heart disease, effects on breast
cancer cells, liver conditions, skin infections, and reduction
10-12
of obesity.

1. Blocking of colonization by pathogens
4
2. Development of cell structure and function
3. Development of the immune system and modulation of
5
inflammatory responses
4. Commensal bacteria influence expression of mediators
such as intracellular adhesion molecule I (ICAM-I), E6
selectin, and Interleukin(IL-8)
5. Commensal bacteria also modulate immune responses
7
and enhance cellular homeostatic mechanisms

Probiotics are broadly categorized in two genus
Lactobacillus and Bifidobacterium . While other
microorganisms also classified into this group include yeast
a n d m o u l d s e . g . , S a c c h a ro m y c e s c e re v i s i a e ,
Aspergillusniger, Aspergillusoryzae, Sochromyces
boulardii.1

The application of selected beneficial bacteria, as an adjunct
to scaling and root planing (SRP), would also inhibit the
periodonto-pathogen recolonization of periodontal pockets
and thus achieve and maintain periodontal health. With the
number of bacteria-resistant diseases on the rise and the

Mechanism of action of Probiotics: Probiotics can help
prevent and treat disease through several mechanisms: a)
Direct interaction: Probiotics interact directly with the
disease-causing microbes, making it harder for them to cause
the disease. b) Competitive exclusion: Beneficial microbes
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directly compete with the disease, developing microbes for
nutrition or enterocyte adhesion sites. c) Modulation of host
immune response- Probiotics interact with and strengthen the
immune system and help prevent disease. Probiotics
stimulate dendritic cells (antigen presenting cells) resulting
in expression of helper T cell (Th1) response, which
8
modulates immunity.

Koli-Klais et al observed that L. gasseri strains isolated from
periodontally healthy subjects were more efficient at
inhibiting
the
growth
of Aggregatibacter
actinomycetemcomitans, than strains from periodontally
21
diseased subjects.
Ishikawa et al. observed in vitro inhibition of P. gingivalis, P.
intermedia and P. nigrescens by daily ingestion of L.
22
salivarius in tablet form.

Apoptosis is yet another proposed mechanism. Probiotics are
also known to produce antioxidants, which in turn prevent
plaque formation by neutralizing the free electrons which are
13, 14
needed for the mineralization of plaque.

Recently Van Essche et al. have reported that
Bdellovibriobacteriovorus, attack prey on and kill A.
actinomycetemcomitans, thus suggesting a potential scope
for the role of B. bacteriovorus in the prevention and
23
treatment of periodontitis.

15

Criteria of an ideal microorganism used as Probiotics:
1. High cell viability, resistant to low ph and acids
2. Ability to persist
3. Adhesion to cancel the flushing effect
4. Able to interact or to send signals to immune cells
5. Should be of human origin
6. Should be non-pathogenic
7. Resistance to processing
8. Must have capacity to influence local metabolic activity

The inhibitory activity of homofermentive lactobacilli
against periodontal pathogens was principally related to their
22
production of acid, not hydrogen peroxide or bacteriocin.
Hojo et al. suggested that bifidobacterium inhibit some black
pigmented anaerobes by competing for an essential growth
24
factor vitamin K.

Prebiotics: These are non-digestible oligosaccharides that
affect the proliferation of resident commensal bacteria,
16
which may exert beneficial effects on the host.

Harini PM found that probiotic mouth rinse was effective in
25
reducing plaque accumulation and gingival inflammation.
A study done by Vivekananda MR using L. reuteri Prodentis
lozenges showed the plaque inhibition, anti-inflammatory,
and antimicrobial effects of L. reuteri Prodentis. The study
proposed that probiotics could serve as a useful adjunct or
alternative to periodontal treatment when SRP might be
26
contraindicated.

Mechanism of action of Prebiotics: a) Enhance the growth
of resident commensal gut bacteria particularly
bifidobacteria and lactobacilli.17 b) Cellobiose has the
additional property of downregulating virulence factors of
Listeria monocytogenes.18 c) May also exert a direct effect on
the host by stimulating expression of IL-10, Interferon γ,
enhancement of immunoglobulin (IgA) secretion, and
16
modulation of inflammatory responses in pathogens.

Conclusion
With fast evolving technology and integration of biophysics
with molecular biology, designer probiotics poses huge
opportunity to treat diseases in a natural and non-invasive
way. Periodontitis has established risk of various systemic
27-29
diseases like diabetes, atherosclerosis, preterm low birth.
Thus, a critical need to establish good periodontal health for
attaining good systemic health is of utmost importance and
probiotics are promising, safe, natural, and side effects free
option.

Studies of Probiotics in periodontal disease
Streptococcus oralis and S. uberis have been shown to inhibit
the growth of pathogens both in vitro and in vivo. The
presence of these organisms is an indicator of good
19
periodontal health.
On oral administration of Lactobacillus salivarius in tablet
form, it was inferred that the plaque index and probing pocket
depth was reduced in patients who were smokers when,
9
compared to a placebo group.

Considering the current critical methodological reviews and
very few clinical trials, complete understanding of the broad
ecological changes induced by probiotics is essential to
assess their long term consequences for oral health and
disease. Systematic studies and randomized controlled trials
are needed to find out the best probiotic/prebiotic strains and
means of their administration in different oral health
conditions.

The subgingival application of beneficial bacteria S. sanguis,
S. salivarius, S. mitis (replacement therapy), has been shown
to delay re-colonization by periodontal pathogens, reduce
inflammation and improve bone density and bone levels in
20
beagle dogs.
19
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