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ABSTRACT:

Keeping into consideration the oral as well as the systemic health of mankind, probiotic bacteria have been added as
ingredients to various food products used daily. The most basic mechanism on which the probiotics work is their
unconventional ability to compete with the microorganism for sites of adhesion and improve host immune response
or antagonize these organisms. Food diet plays an extremely important role in optimizing oral and systemic health
status. Since ages the use of probiotics have been considered only to be involved with the prevention of gastro-
intestinal pathology, however some very detailed studies have indicated that probiotics can be useful for both

systemic as well oral health.
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NTRODUCTION:

Studies have very clearly shown that micro-

organisms are consumed in heavy quantities,

especiallybacteria, in day to day diet. Most of

these micro-organisms enter the human body
through the oral route in the form of food and water
which includes products like yogurt and other dairy
products as well as sausages. With the increased
understanding of such micro-organisms and their
useful applications, bacteria referred to as probiotics
have been added to a lot of food productsto enhance
the human oral and systemic health."" In the year of
1965, scientists named Lily and Stillwell used the
terminology of “probiotic” for those microorganisms
who secreted useful substances. They derived the
term “probiotics” from Greek glossary which means
“life”."”! Considering the entire group of probiotic
bacteria, most of them are belonging to the genera
Lactobacillus, Streptococcus and Bifidobacterium. In
the year of 1905, bacteria named Lactobacillus
bulgaricus was discovered by a Ukrainian biologist
Ilya Metchnikoff. According to the theory he
developed, lactobacillus bulgaricus which was added
in yoghurt, could prevent putrefaction. This theory
was also supported by the fact that the residents of
Bulgaria had a better life expectancy than other

countries. His life was pretty much dedicated in
explaining the relation between the long life
expectancy and use of Lactobacillus bulgaricus. This
led to the attention of the world on the positive
effects of probiotics and led to revolution in the field
of microbiology.”! Later on in the year of 1984, Hull
identified the probiotic species which was named
Lactobacillus acidophilus. Later in the year of 1991,
Bifidobacterium  bifidum was identified by
Holcombh. Following the use of probiotics in the
systemic health, research interest has been extended
to study the implication of probiotics in oral health.
Although a lot of food products include probiotic
bacteria, the most commonly used food products
include yogurt and fermented milk.

PROBIOTICS PRODUCTS:

Probiotics are provided in products in one of the four
basic ways:

1) A culture of probiotic bacteria added to food
beverages which includes juice.

2) In the form of probiotic fibers.

3) Additives in milk products. (Dairy products
including milk and yoghurt)

4) In the form of dietary supplements (non-dairy
products)
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Table 1: Probiotic Activity in Systemic Health

Disease Probiotic Organism

Effect observed Reference

L. rhamnosus,

B. animalis

L. acidophilus NCFM
L. rhamnosus

Allergies

Lactose intolerance
Virus/microbes/Bacteria
associated diarrhea

Inflammatory bowel B. breve,
disease B. longum,
L. casei

Reduction of cumulative Wickens et al. ¥
prevalence of eczema
Alleviated symptoms
Reduction of the risk of
diarrhea

Reduction of symptoms
of Crohn's disease in 7

out of 10 patients

Montes et al !

Ruszczyeski et al

Fujimori et al "

SUGGESTED MECHANISM OF ACTION OF
PROBIOTICS IN SYSTEMIC HEALTH:

Major Probiotic mechanisms of action include
enhancement of the epithelial barrier, increased
adhesion to intestinal mucosa, and concomitant
inhibition of pathogen adhesion, competitive
exclusion of pathogenic microorganisms, production
of anti-microorganism substances and modulation of
the immune system. The suggested mechanisms of
probiotic action on oral health are drawn entirely
from gastrointestinal studies. Several mechanisms
have been suggested to contribute to the probiotic
action in systemic health.” Regulatory T
Ilymphocytes (Tregs) are thought to play a critical
role in limiting inflammation in response to the
nonpathogenic antigens, and defects in the T-cell
subset have been implicated in the pathogenesis of
few gastro-intestinal disorders. Several studies have
indicated that enhancing the expression of genes
involved in tight junction signaling is a possible
mechanism to reinforce intestinal barrier integrity.
For instance, lactobacilli modulate the regulation of
several genes encoding adherence junction proteins,
such as E-cadherin and PB-catenin, in a T84 cell
barrier model. Moreover, incubation of intestinal
cells with lactobacilli differentially influences the
phosphorylation of adherence junction proteins and
the abundance of protein kinase C (PKC) isoforms,

such as PKC9, thereby positively modulating
epithelial barrier function.”! Another class of
pharmacologic agents, the histone/protein

deacetylase inhibitors (HDACs), has recently been

shown to improve Treg function and increase Treg
numbers in mice.

PROBIOTICS IN ORAL CAVITY: Streptococcus
mutans has been implicated as a major cariogenic
bacteria. Owing to its harmful effects on the tooth,
considerable efforts have been made to affect its
prevalence and effects in the oral cavity. A lot of
clinical research and studies have been conducted
with probiotic administration to decrease the levels
of Streptococcus mutans bacteria in the oral cavity.
After the conduction of the research, results indicated
that the suppression of Streptococcus mutans and
other oral bacteria which possess a cariogenic
potential with oral probiotics have been positive.!'"""*
The basic etiological factor responsible for the
development of periodontal disease is the presence of
supra and sub gingival bacteria. Thus the efforts
having being directed towards improving the oral
epithelial barrier as we as reduce the number of oral
pathogens which would eventually lead to decrease
in oral susceptibility to diseases. The major effects
of the probiotic bacteria can be observed only if there
are able to incorporate themselves in the biofilm of
oral cavity subsequently leading to inhibition of
pathogens. From the perspective of periodontitis it
should be noted that the configuration of
lactobacillus is way different in healthy patients as
compared to those suffering from periodontitis.
Obligately homofermentatives are less prevalent in
chronic periodontitis."!

Table 2: Suggested Mechanisms of Probiotic in the Oral Cavity

Direct interactions in dental plaque

Effects on plaque formation
Binding of oral micro-organisms to proteins
Producing chemicals that inhibit oral bacteria

Indirect probiotic actions in the oral cavity

Local Immunological defense mechanisms
Non-immunologic defense mechanisms
Mucosal permeability
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PROBIOTICS AND CANCER: A lot of evidence is
developed which suggests that probiotics must be
interfering at various stages of carcinogenesis by
interferences with damage to DNA. This anticancer
effect of probiotics has been recognized now for a
very long time but evidence in literature is minimal.
The evidences for a very long time have suggested
that the most common cause of colon-rectal cancer
includes high consumption of animal protein and fats.
The same diet has also been implicated in breast and
prostate carcinoma which is believed to be the second
most common cancer in males and females
respectively after lung carcinoma. The postulated
theory suggests that the micro flora of GI tract is
involved in inducing carcinoma. Evidence suggests
that probiotics have a critical role in the proliferation
of cell and apoptosis which are very important for
prevent colon-rectal adenocarcinoma.

PROBIOTIC AND HALITOSIS: Implication of
probiotics in the effective treatment of oral halitosis
has been documented in number of research
studies.The probiotic organism most commonly
involved includes S. salivarius K12. The bacteria are
taken in the form of lozenge. However before using
the lozenge, the oral cavity must be rinsed by a
mouthwash. The results of using lozenge containing
S. salivarius K12 turned out to be positive. The
levels of Oral VSC reduced by approximately
85%.""" Another species implicated as an oral
probiotic helping with halitosis includes Weissela
cibaria."”’ The contributing factor to decrease in
halitosis due to Weissela cibaria is the ability of the
micro-organism to co-aggregate with species
responsible for the production of F. nucleatum, thus
reducing the source for malodorous compounds in
the oral cavity.!"”

CONCLUSION: Probiotics have emerged as a
revolution in the field of health and science for the
last two decades. Inspite of such advances, further
research is still necessary to increase our knowledge
about the appropriate use of probiotics. The data on
probiotic effects in the oral and systemic health are
accumulating and the results are pretty much certain
that the probiotics may have more positive effects on
the prevention as well treatment of certain diseases.
The use of probiotics will soon be implicated in
general clinical practice in the field of medicine. The
most vital step would include the easy availability of
such probiotics containing food products in most

remote areas as well as the underdeveloped and
developing countries.
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