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Oral Biotherapeutics- A Review Article
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ABSTRACT

Probiotics, live cells with different beneficiary characteristics, have been extensively Studied and explored
commercially in many different products in the world. Their benefits to human and animal health have been
proven in hundreds of scientific research. Lactobacillus and Bifidobacterium are the main probiotic groups;
however, there are reports on the probiotic potential of Pediococcus, Lactococcus, Bacillus, and yeasts. Some
of the identified probiotic strains exhibit powerful anti-inflammatory, antiallergic, and other important
properties.

Keywords: Probiotics, Intestinal Microflora, Bifidobacterium, Lactobacillus, Immune Stimulation, Probiotic
Production.

Introduction

In the people of all ages, the changing food habits and lifestyle have resulted in deterioration of oral health. The
increasing global problems with traditional disease management strategies have prompted the investigators to
hunt for better and new alternatives to deal with oral health issues. In the past few years, the global demand for
chemical-free, less harmful, and easier solutions to oral health problems have increased. The most promising
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alternative to traditional disease management is those viable microorganisms which are constituents of the
natural microflora of the human body. According to the World Health Organization, “Probiotics are live
microorganisms which, when administered in adequate amounts, confer a health benefit on the host.”?

The risk of colonization by oral pathogens can be decreased by Probiotic therapy without depleting the friendly
microflora. Probiotics are readily incorporated in the natural microflora of the human body and resemble the
human body microbiota. They are harmless easy to consume and in many edible forms (such as cheese, yoghurt,
etc.).

The inability of the antibiotics to discriminate good bacteria from the disease-causing bacteria, the increasing
rate of antibiotic-associated side effects, the development of antimicrobial-resistant mutants, and their
complications suggests an urgent need to switch our therapeutic approach from traditional antibiotics to the
probiotic therapy for oral care.

The first part of the gastrointestinal tract is a mouth. In the human mouth, more than 700 species of oral
microbiota have been detected. The important functions of Resident microbiota such as reducing the
susceptibility to pathogen attack, developing immune response against pathogens and prevention of pathogen
colonization.? These bacteria reside either integrated into the oral biofilm or in the planktonic state. Saliva is a
complex medium in the mouth that contains different bacteriostatic, bactericidal, and inhibitory proteins that
collectively may damage a variety of species in the planktonic state. Ingested Probiotics are first exposed to the
salivary proteins such as lactoferrin, histatin, lysozyme, salivary peroxidase, secretory IgA, and cystatins, which
affects the adhesion, metabolic activity, morphology and viability of the probiotic microorganism. On the other
hand, Saliva tends to propagate oral biofilm and contributes to the microbial diversity in the mouth. The
continuous salivary flow in the oral cavity can lead to detachment of some microbes from the biofilm surfaces,
modulating the microbial colonization. Selecting Probiotics for the oral cavity different strains show specific
response to proteolytic enzymes and this strain-specific response need to be considered. Many bacterial species
have been found to survive within buccal epithelial. Culture-based studies suggest that bifidobacteria are
among the first anaerobes in the oral cavity. The first microorganisms to be exposed to an oral cavity of an
infant are lactobacilli and Bifidobacterium as they are present in breast milk.3

The most common probiotic strains belong to the genera lactobacillus and Bifidobacteria. Probiotics first
compete with the oral pathogens for the adhesion site and then colonizes the oral surface. After the probiotics
aggregate on the oral surface, they compete with oral pathogens for nutrients, growth factors and also produce
antimicrobial compounds, including hydrogen peroxide, carbon peroxide organic acids, diacetyl, low molecular
weight antimicrobial substances, adhesion inhibitors, and bacteriocins. Probiotics can also activate and
modulate the immune system, and they have been shown to reinforce gut defence by immune exclusion,
immune elimination, and immune regulation .*

Probiotic Microorganisms

Currently used probiotic microorganisms in the treatment of oral diseases are Lactobacilli species,
Bifidobacterium species, Streptomyces species. Lactobacilli and Bifidobacteria have been reported as promising
bacteria for the prevention of dental caries.

Lactic acid bacteria (LAB) are facultative anaerobes, non-sporulating, and acid tolerant strictly fermentative
and they may possess potential therapeutic properties including anticancer and anti-inflammatory activities.
The genus Lactobacillus currently consists of over 180 species and encompasses a wide variety of organisms.
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Some of the species are L. acidophilus, L. rhamnosus, L. johnsonii, L. casei, L. gasseri, L. fermentum, L.
plantarum, L. brevis, L. lactis, L. reuteri, L. paracase. Nase et al became the first researcher to investigate the
inhibition of caries pathogens using lactobacillus strain, L. rhamnosus CG. He concluded Supplementing 1-6
year old children with L. rhamnosus for 7 months significantly reduced the risk of dental caries. Ahola et al in
2002 found that Lactobacillus gasseri when ingested in the form of probiotic dairy product reduced the
Streptococcal mutans count in saliva of adults and showed prevention of caries in children.> L. reuteri has also
been investigated for its caries preventing effects. L.reuteri has been reported to produce water-soluble, broad-
spectrum antimicrobial compounds that exhibit antagonistic activity such as reuterin and reutericyclin. These
compounds are resistant to proteolytic and lipolytic enzymes and are active over a wide range of PH. According
to Chung et al, 2004 L. fermentum was found in the saliva of healthy children.¢ This strain significantly inhibited
the formation of the insoluble glucan produced by S. mutans. It did not affect the multiplication of this
pathogenic strain, but it completely inhibited the adherence onto cuvette walls. Sookkhee and coworkers
screened 3790 lactic acid bacteria for their ability to inhibit the in vitro growth of various oral pathogens. L.
paracasei and L. rhamnosus were found to have potent antimicrobial activity against a number of oral
pathogens.” Lactobacillus lactis was reported to modulate the growth of oral microflora, eliminating the
colonization of Streptococcus oralis, Veillonela dispar, Actinomyces and carcinogenic Strep. sobrinus.
Stamatova et al, 2007 used L. rhamnosus &L. bulgaricus strain and concluded that Inhibitory effects against P.
gingivalis, Fusobacterium nucleatum & streptococcal spp.8

Chewing Gum "perio balance" is the first probiotic specifically formulated to fight periodontal disease. It
contains a combination of two strains of L. reuteri, specially selected for their synergetic properties in fighting
cariogenic bacteria and periodonto-pathogens. Pozharitskaia et al gave the Tablet ‘Acilact’ containing L.
acidophilus which showed improvement in clinical parameters along with shift in local microbiota towards
Gram +ve cocci and lactobacilli.? Krasse et al studied on chewing gum containing L. Reuter iand reported
reduction in gingivitis.1® Consumption of probiotic milk drink containing Lactobacillus Casei reduced the MMP-
3, elastase activity in students with plaque induced gingivitis. It has been reported that lactobacillus brevis
prevents the production of nitric oxide, the release of prostaglandin E2 (PGE2) and the activation of MMPs, thus
reducing bone resorption associated with periodontitis. During the fermentation process in milk, Lactobacillus
helveticus produces short peptides that act on osteoblasts and increase their activity in bone formation.
Hatakka K et al (2007) reported decreased high oral yeast count in individuals having cheese containing
containing L. rhamnosus strains GG.1!

Bifidobacterium is a genus of Gram-positive, non-motile, often branched anaerobic bacteria. Some
Bifidobacterium strains are considered as important probiotics and used in the food industry. One approach has
been the addition of live cultures to food stuffs such as fermented milk products (e.g., yogurts).The various
species of Bifidobacterium used in treatment of oral diseases are B. bifidum, B. longum, B. infantis,
Bifidobacterium DN-173 010 B. adolescentis, B. animalis B. thermophilum. Caglar and his co-workers have
studied the effects of bifidobacteria on oral health. A semi-quantitative diagnostic kit determining the salivary
count of S. mutans and lactobacilli showed a decrease in salivary S. mutans count in the bifidobacterium
containing yoghurt with no effect on lactobacillus count.!?2 Grudianov et al. in 2002 carried out a clinical study
where they obtained a probiotic mix in the tablet forms, Acilact and Bifidobacterium, which produced
normalization of microflora with reduction in signs of gingivitis and periodontitis.13 Caglar, Sandalli, Twetman,
et al.in 2005 initially demonstrated that once daily consumption of yogurt containing Bifidobacterium DN-
173010 for a period of 14 days led to a significant reduction in the number of the salivary mutans streptococci
but no significant reduction in lactobacilli.12 More recently Cildir, et al. 2008 investigated the effect of once
daily probiotic Bifidobacterium DN-173010 yogurt consumption in orthodontic patients and demonstrated a
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significant reduction of salivary mutans streptococci after 14 days, but could not demonstrate a significant
change in salivary lactobacilli counts.1* Certain cellular components of bifidobacteria act as immune-modulation
promoting immunological attack against malignant cells. Other species used as probiotic microorganisms are
Streptococcus. salivarius, Streptococcus thermophilus, W.sibaria, Leuconostoc, Pediococcus, Propionibacterium.
C. albicans, Sacchromyces boulardii, A. niger, A. oryzae, c. pintolopesii.

Streptococcus salivarius is a species of spherical, Gram-positive bacteria which colonize the mouth and upper
respiratory tract of humans a few hours after birth, making further exposure to the bacteria harmless in most
circumstances. Some strains of S. salivarius are being trialed for their use as a probiotic in the prevention of oral
infections and it was detected most frequently among people without halitosis therefore considered a
commensal bacterium of the oral cavity. Many of the compounds that contribute to oral malodor are volatile
sulfur compounds (VSCs), such as hydrogen sulfide (H2S), methyl mercaptan (CH3SH), and dimethyl sulfide
(CH3SCH3). Kazor et al produces bacteriocins which reduces the number of bacteria that produce Volatile
Sulphur Compounds.15 S. Salivarius also suppress volatile sulfide effects, by competing for colonization areas
with volatile sulfide-producing Species. The use of gum or lozenges containing S. salivarius K12 reduced the
levels of VSCs among patients diagnosed with halitosis. Periodontopathic bacteria, including Porphyromonas
gingivalis, Treponema denticola, Prevotella intermedia, and Fusobacterium nucleatum, produce H2S and
CH3SH.

Streptococcus thermophilus is one of the most widely used bacteria in the dairy industry. S. thermophilus is
found in fermented milk products and generally used in the production of yogurt along with Lactobacillus
delbrueckii subsp. bulgaricus. Streptococcus thermophilus and Lactococcus lactis with the ability to incorporate
into the biofilm similar to the dental plaque and grow along with five other strains of oral bacterial species
associated with supragingival plaque.

Presence of S.oralis and S. uberis provides a good indication of health of periodontium. Kang et al in 2006
reported Weilonella cibari used for gargling; it led to marked reduction in the production of hydrogen sulphide
and methanethiol and reduction in foul smell. Hyink et al found Atopobium parvulum, Eubacterium sulci and
Solobacterium moorei predominate on the dorsal surface of the tongue among people with halitosis and
reduces halitosis.1¢ Resident microbiota performs several functions, benefits health and shields the body from
various pathogenic microorganisms. Caglar et al. in 2006 studied the residence time of probiotics in oral cavity
after withdrawal of probiotic treatment. Two-week use of a L. reuteri enriched yogurt showed a reduced S.
mutans level in oral cavity. The effects were observed during use and for a few days after discontinuation. Wolf
etal. in 1995 observed the loss of L. reuteri colonization; two months after having probiotic use discontinued.”
Yli-Knuuttila et al. in 2006 studied L. rhamnosus colonization in oral cavity and concluded that permanent
colonization in oral cavity was unlikely in most cases. Therefore, regular use of probiotics was suggested.18 Horz
et al.in 2007 assessed the Latency period of probiotic S. salivarius K12 and assessed that gradual reduction in S.
salivarius level beginning 8 days after treatment withdrawal. However, probiotic may be found on oral mucous
membrane, tongue and in stimulated saliva for more than 3 weeks.19

Future studies have to be aimed at not only identification of the Oral microorganism that is best suited to oral
biotherapy but also the most appropriate dose and vehicle for its dispensation.

Oral biotherapy using living bacteria that have beneficial characteristics-is the perfect metaphor for this new
approach. Although positive results have been obtained by some researchers, a significant amount of long term
research needs to be carried out before Oral biotherapy can be advocated for every patient.
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