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Abstract: Periodontal diseases, including gingivitis and periodontitis, are chronic inflammatory conditions initiated by microbial
plague biofilms. Conventional periodontal therapy primarily focuses on mechanical debridement and antimicrobial agents to control
pathogenic bacteria. However, emerging evidence supports the adjunctive use of probiotics—Ilive microorganisms that confer health
benefits to the host—as a novel approach in periodontal treatment. Probiotics have demonstrated potential in modulating the oral
microbiome, enhancing host immune responses, and reducing inflammation. Several clinical studies have reported improvements
in clinical parameters such as plagque index, gingival index, probing depth, and clinical attachment level following probiotic
administration. Commonly studied strains include Lactobacillus reuteri, Lactobacillus salivarius, and Bifidobacterium species.
While promising, the efficacy of probiotics in periodontics is influenced by strain specificity, dosage, delivery method, and duration
of use. This review explores the mechanisms of action and future directions of probiotics in the prevention and management of
periodontal diseases, emphasizing their role as a complementary strategy to traditional periodontal therapy.

IndexTerms — Probiotics, Lactobacillus reuteri

INTRODUCTION

Periodontal disease remains a prevalent global health issue. The pathogenesis involves microbial biofilms and an exaggerated
immune response. As conventional therapies face limitations like antibiotic resistance and host tissue damage, probiotics have
emerged as a novel adjunct, aiming to restore oral microbial balance and modulate host responses. Probiotic refer to specific
microbial genera that play a vital role in preventing, modifying, or slowing the progression of periodontal diseases. These
microorganisms hold significant promise in the field of periodontics, contributing to plaque control, reduction of halitosis, inhibition
of anaerobic bacterial growth, and improvements in periodontal parameters such as pocket depth and clinical attachment levels.

DEFINITION

Probiotics are defined by the FAO/WHO as “live microorganisms which when administered in adequate amounts confer a health
benefit on the host.” In the context of periodontics, they help maintain oral microbial homeostasis and enhance host immunity.

Probiotics in periodontics refer to live microorganisms, primarily beneficial bacteria, that are administered with the goal of
improving or maintaining oral health, particularly in the prevention and treatment of periodontal (gum) diseases.

These beneficial microbes work by modifying the oral microbiota, enhancing the host immune response, and directly inhibiting the
growth of pathogenic (disease-causing) bacteria involved in periodontal infections.

In the context of oral health, probiotics typically include strains of Lactobacillus, Bifidobacterium, Streptococcus, and Weissella,
among others, which are known to promote a healthy oral environment.

HISTORY

The probiotic concept dates back to the early 20th century when Elie Metchnikoff hypothesized the health benefits of fermented
milk. Their oral application emerged in the late 20th century, with increasing interest in using beneficial bacteria to manage oral
infections.
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Grook Mythological Meaning “For lile"”

mythology referenco _

1907 Elie Malchikoff Introduced concep! of probiolic in his book on “prolongation of fife”

1963 Kollath *Probiotics” was first inroduced

1965 Lillev and Stliwell  Substances secreted by one micro-organism which stimulates the growih of another” and thus was
oongidered as anlonym Lhe lerm anlibiotic

1974 Parker Organisms and eubatancas which conltribute lo inlegtinal microbial balance

1991 Fuller A live microbial feed supplerent which beneficially affects the host animal by improving ils intestnal
microbial balance

1992 Havenaar R “A viable mona- or mixed-cullure of mioroorganisms which applied to animal or man, beneficially affects the
host by improving the properties of the indigenous microfiora

1996 Salminen “A live microbial culture or cultured dairy product which beneficially influences the health and nutriton of
the host”

1996 Chaalsma Oral probiotics are fiving micro-organisrng which upon ingestion in certain numbers exert health effects
beyond inherent basic nutition”

1998 Quarner “Living micro-organisme, whigh upon ingestion in cerlain numbers, exeil heslth effects beyond inherent
bacic nutntion”

2001 WHO/FAO "Probiotics are defined as living micro-organisms, principafly bacteria, that are safe for human consumption
and, when ingested in eufficient quantities, have beneficial affects on human healih, beyond basic nutrition

2001 Jurgen A preparation of or a product conlaining viable, delined micro-organiems in sufficienl numbers, which alter

Schrezenmeir the mioroffora (by implantation or colonization) in a compartment of the host and by that exert beneficial

health effecia in thia host

2003 Roid G Jass Viable micro-oiganiems the confer health benelit when administered in sufficient doses

DIFFERENT PROBIOTICS USED AND THEIR COMMERCIAL AVAILABILITY

Common strains used in periodontics include:
- Lactobacillus reuteri

- Lactobacillus salivarius

- Bifidobacterium bifidum

- Streptococcus oralis

- Streptococcus salivarius K12 and M18
-Weissella cibaria

Commercially available products: ProDentis, Gum PerioBalance, and Bliss K12

Prodentis®

METHODS OF DELIVERY
Probiatics used in periodontics can be administered in various forms:

Chewing gums

Lozenges

Mouth rinses

Toothpastes

Gels applied to periodontal pockets
Dairy products (e.g., probiotic yogurts)
Capsules or tablets

MECHANISM OF ACTION

Probiotics act by:
- Producing antimicrobial substances like bacteriocins.
- Competing with pathogens for adhesion sites and nutrients.
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- Modulating immune responses by decreasing IL-1 and TNF-a
- Reducing biofilm formation and promoting epithelial barrier function.

Probiotics role in the oral cavity

|
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= Production of chemical substances
(organic acid, bacteriocins, among
others) to inhibit pathogenic oral
bacteria

« Participation in plaque formation

« Competition and intervention in
bacterial bonds

« Participation in substrate
metabolism

= Inhibition of pathogen adhesion

= Colonization and biofilm formation

* Production of cytoprotective proteins
on the surfaces of host cells

« Inhibition of collagenases

* Promotion of the binding of oral
microorganisms to proteins and
dental biofilm formation

« Effect on local immunity

* Regulation of mucosal permeability

= Modulation of the systematic
immune function

« Effect on non-immunological
defense mechanisms

+ Avoidance of plaque formation by
neutralizing free electrons

S

Y

Modulation of the oral-biofilm composition

Adhere to, invade and colonize
periodontal tissues

Produce toxins to destroy periodontal
tissues directly

Regulate bacterial adherence and
aggregation to facilitate biofilm formation

Change the permeability of endothelial
cells to facilitate the invasion of other
bacteria for colonization

Stimulate production of pro-inflammatory

factors to enhance immune response and
damage periodontal tissues

Inactivate chemokines to reduce
recruitment of immune cells

Degrade complement to resist

Suppress growth, adherence,
colonization and biofilm formation +——
of periodontal pathogens Modulate
Inhibit expression of virulence genes Of‘ poriodonlalgh
of periodontal pathogens
microbiota
Regulate the ratio of oral aerobic and
anaerobic bacteria in «~—
periodontal microecosystem
—
Reduce levels of pro-inflammatory
factors & improve levels of anti- «——
inflammatory factors
Regulate the number of Modulate
inflammatory cells
host immune
Induce expression of response
antimicrobial peptides
Offset the production of pro-

inflammatory factors stimulated «——
by periodontal pathogens

INDICATIONS OF USE

- Adjunctive therapy in gingivitis and periodontitis.
- Prevention of halitosis.

- Maintenance of periodontal health post-therapy.

- Management of peri-implant mucositis.

CONTRAINDICATIONS/ LIMITATIONS

- Immunocompromised individuals

- Risk of transient bacteremia

- Short-term colonization and inconsistent efficacy
- Lack of long-term safety data

QUOTES FROM LITERATURE

bactericidal effect of complement system

e Krasse et al. (2006) showed that Lactobacillus reuteri lozenges reduced gingival inflammation significantly.
e Teughels et al. (2013) demonstrated enhanced clinical attachment levels when probiotics were used with SRP.

e Iniesta et al. (2012) reported a significant reduction in periodontal pathogens using Bifidobacterium strains.
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ADVANTAGES

- Natural and safe

- Few side effects

- Non-invasive adjunctive therapy

- Enhances microbial diversity and immune balance

DISADVANTAGES

- Transient benefits

- Variability in strain performance

- Regulatory and formulation challenges
- Requires daily administration

PROBIOTICS IN HOST MODULATION THERAPY

Probiotics can act as biological host modulators by downregulating inflammatory responses and enhancing epithelial barrier
functions. They serve as an eco-friendly alternative to NSAIDs or synthetic host modulators.

FUTURE TRENDS

- Personalized probiotic therapies based on oral microbiome profiling
- Synbiotic formulations (probiotics + prebiotics)

- Sustained-release probiotic implants or films

- Integration into periodontal maintenance protocols

CONCLUSION

Probiotics offer a promising and biologically based adjunct in the management of periodontal diseases. By restoring a healthy
balance of the oral microbiome, modulating host immune responses, and inhibiting the growth of periodontal pathogens, probiotics
contribute to improved clinical outcomes in both gingivitis and periodontitis. Their ease of administration and minimal side effects
make them an attractive supplement to conventional periodontal therapy such as scaling and root planing. However, while current
evidence supports their beneficial role, further long-term clinical studies are needed to establish standardized protocols, optimal
strains, dosages, and duration of use for consistent and reliable periodontal benefits.
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