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ABSTRACT:  

The human microbiome, including the oral cavity, is crucial for health. Probiotics, live 

microorganisms, can benefit periodontal health by inhibiting harmful bacteria, reducing 

inflammation, and improving clinical parameters. However, careful strain selection and 

consideration of individual health are essential. Probiotics work by preventing pathogens from 

adhering to tissues, modulating the immune system, enhancing intestinal barrier integrity, and 

inhibiting harmful bacteria. Studies suggest their effectiveness in reducing plaque formation, 

inhibiting periodontopathic bacteria, and improving clinical parameters like bleeding on probing and 

pocket depth. While probiotics offer potential benefits, careful strain selection and consideration of 

individual factors are crucial. 

 

INTRODUCTION 

      The paradigm of periodontal disease treatment is 

evolving towards a more targeted approach, focusing on 

the eradication of specific bacteria and the subsequent 

restoration of a healthy oral microbiome.[1] The 

emergence of multi-resistant bacteria has necessitated a 

shift in therapeutic strategies, underscoring the 

importance of adjunctive therapies. Probiotic bacteria, 

capable of colonizing dental plaque and inhibiting the 

growth and metabolic activity of pathogens, offer a 

promising avenue for enhancing periodontal health. 

Oral administration of probiotics has demonstrated 

potential benefits in the management of periodontitis.[2] 
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                       Probiotics, derived from naturally 

occurring bacteria, are commonly found in various 

foods, including yogurt, fermented and unfermented 

milk, soy drinks, and traditional meals. These 

microorganisms primarily belong to the Lactobacillus or 

Bifidobacterium genera.[3] As awareness of the 

significance of beneficial bacteria for overall health 

increases, the integration of probiotics into routine 

dental care is anticipated to become more prevalent.[4] 

However, the development of effective probiotic 

interventions for periodontal disease requires further 

research. The lack of a comprehensive understanding of 

the disease's pathophysiology and the factors that 

contribute to oral health has limited the design of 

rigorous studies on probiotic use.[5] Preliminary findings 

suggest that a probiotic mouthwash containing nisin 

may be beneficial in reducing plaque accumulation and 

gingivitis.[6] This article explores the current state of 

knowledge regarding probiotic applications in 

periodontal disease, including their scientific rationale 

and potential for prevention and treatment. 

DYSBIOSIS 

Dysbiosis, an imbalance in the gut microbiota, can be 

caused by various factors like antibiotics, reduced 

stomach acid, diet, and stress. It can affect not only the 

gut but also other body areas. The consequences of 

dysbiosis can be severe, impacting various body 

systems.[7] To address this issue, it is crucial to 

supplement the gut with beneficial bacteria, known as 

probiotics.[8] 

PROBIOTICS: Definition and Mechanism of Action 

The term "probiotic" is derived from the Greek words’ 

"pro" and "bios," which translate to "for" and "life," 

respectively. 

The term "probiotic" was initially coined in 1907 by 

Élie Metchnikoff, a distinguished biologist and Nobel 

laureate. Metchnikoff posted that the beneficial effects 

of yogurt were attributable to the presence of lactic 

acid-producing bacteria. 

 

Hill et al. (2014) reiterated the FAO/WHO definition 

of probiotics, stating: "Probiotics are live 

microorganisms that, when administered in adequate 

amounts, confer a health benefit on the host." This 

definition emphasizes the importance of both the 

viability of the microorganisms and their ability to 

provide beneficial effects to the host. 

 

 
 

[Figure  1 : Proposed health benefits stemming from probiotic consumption] 

http://www.jchr.org/


Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(6), 623-632 | ISSN:2251-6727 
  

 

625 

Mechanism of Action 

Several mechanisms have been proposed [9] [10-12][13], 

including: 

• Prevention of Pathogen Adhesion: Probiotics 

prevent pathogens from adhering to host 

tissues. 

• Immune System Modulation: They stimulate 

and modulate the mucosal immune system by 

reducing the production of pro-inflammatory 

cytokines through action on NFkB pathways, 

increasing the production of anti-inflammatory 

cytokines such as IL-10, enhancing IgA 

defences, and influencing dendritic cell 

maturation. 

• Enhancement of Intestinal Barrier 

Integrity: Probiotics improve intestinal barrier 

integrity and upregulate mucin production. 

• Pathogen Inhibition: They kill or inhibit the 

growth of pathogens through the production of 

bacteriocins or other antagonistic products 

such as acids or peroxides. 

The primary organisms used as probiotics include 

certain species of lactobacilli and bifidobacteria. 

Additionally, Saccharomyces species, Streptococci, 

Enterococci, and commensal Escherichia coli have been 

reported to have beneficial effects in specific contexts. 
[14][15][13][16] 

 

 

Figure 2: Schematic representation of the mechanism of action of probiotics versus antibiotics on periodontitis 

THE ORAL CAVITY AND INDIGENOUS 

PROBIOTICS 

                      Recent studies have identified no fewer 

than 1,000 bacterial species residing or transiently 

present within the oral cavity. [17,18] These bacteria exist 

either in a planktonic state or as part of an oral biofilm 

on various oral surfaces or niches. Research has 

documented significant physiological differences 

between planktonic bacteria and those in biofilms. 
[19][20][21] Keigser et al. [18] reported the presence of over 

1,000 species in the oral cavity in both planktonic and 

biofilm forms. Saliva contributes to microbial diversity 

through its composition and the continuous detachment 

of bacterial cells from biofilm surfaces. The presence of 

indigenous probiotics in the mouth remains unclear; 

however, given that Lactobacillus and Bifidobacterium 

constitute the majority of probiotics, it is plausible that 

some lactobacilli in the mouth may exhibit beneficial 

effects.[22] 
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Although information on indigenous probiotics in the 

oral cavity is limited,[23] Koll-Klais et al. [24] reported 

that a healthy oral cavity is populated with 

Lactobacillus gasseri and Lactobacillus fermentum, 

whereas patients with periodontitis lack these species 

but are populated with Lactobacillus plantarum. 

Numerous clinical studies have demonstrated the 

positive effects of regular probiotic yogurt consumption 

in reducing the numbers of cariogenic streptococci in 

the oral cavity, [25- 27] both in saliva and dental plaque. 

Further research on periodontal diseases, such as 

gingivitis and periodontitis, has shown that certain 

probiotic lactobacilli can antagonize pathogenic bacteria 

involved in periodontitis, such as 

Porphyromonasgingivalis and Aggregatibacter 

species.[24,29] The trend of positive reports on the role of 

probiotics in managing periodontal disease is 

significant, especially considering the complexity of 

periodontitis etiology, which is believed to be a biofilm-

induced infection.[30] However, Bartold and Van Dyke[31] 

associated periodontal disease with imbalances in the 

host’s local microbiome, characterized by increased 

numbers of pathogens and reduced proportions of 

health-associated bacteria.[32]Finally, since the goal of 

managing oral cavity infections is to reduce the 

pathogenic burden through antibiotics or other means, 

this effect is not permanent due to recolonization over 

time.[33] Additionally, the emergence of antibiotic-

resistant bacteria poses challenges. Considering 

probiotics and beneficial bacteria with their potential 

disease-preventive capabilities offers a reasonable 

option for safer oral health. 

PERIODONTAL DISEASES  

                      Periodontal diseases are chronic 

inflammatory conditions that compromise the bone and 

gingival tissues supporting the teeth, with gingivitis and 

periodontitis being the most prevalent forms.  

         Gingivitis represents a mild form of periodontal 

disease; however, if left untreated, it can progress to the 

more severe periodontitis, characterized by the 

formation of deep periodontal pockets that may lead to 

tooth mobility or loss, significantly affecting patients’ 

quality of life. As of 2019, it is estimated that 1.1 billion 

individuals globally suffer from severe periodontitis, 

with its prevalence increasing by 8.44% from 1990 to 

2019 [34].   Dental plaque, a microbial biofilm that forms 

on the teeth and gingiva, is considered the primary 

etiological factor of periodontal diseases. The 

understanding of dental plaque biofilm pathogenicity 

has evolved, with historical hypotheses ranging from 

the “Specific Plaque Hypothesis” [35], the “Non-Specific 

Plaque Hypothesis” [36], to the “Ecological Plaque 

Hypothesis” [37]. Contemporary periodontology not only 

examines the pathogenicity of dental plaque biofilms 

but also emphasizes the interaction between oral 

microbes and the host. 

In recent years, the “Keystone-Pathogen Hypothesis” 

(KPH) [38] and the polymicrobial synergy and dysbiosis 

(PSD) model [39] have garnered significant attention. 

The KPH posits that certain low-abundance 

periodontopathogens, such as Porphyromonas 

gingivalis, can undermine the host immune system’s 

bactericidal effects and promote inflammatory 

responses, thereby disrupting the host-microbe 

homeostasis and leading to periodontal diseases. The 

PSD model highlights that the synergistic interactions 

between polymicrobial communities and the host’s 

inflammatory response disorder drive periodontal 

diseases, with ecological imbalance and inflammatory 

responses reinforcing each other as the primary disease 

drivers.  

Dysbiotic periodontal microbiota not only induce 

periodontal diseases but also contribute to systemic 

inflammation [40]. Research on oral microorganisms 

indicates that over 700 bacterial species colonize the 

oral cavity (Kumar et al., 2005). However, only a few 

bacteria, such as P. gingivalis, 

Aggregatibacteractinomycetemcomitans, Tannerella 

forsythia, Prevotella intermedia, and 

Fusobacteriumnucleatum, are proven to initiate and 

advance periodontal diseases [38]. Studies on the role of 

probiotics in managing periodontal diseases often focus 

on these key periodontopathogens, indicating that 

periodontal probiotics are typically associated with 

specific periodontal diseases driven by these pathogens. 

These pathogens, through various virulence factors, 

directly destroy periodontal tissues or stimulate host 

cells to activate a wide range of inflammatory 

responses, thereby disrupting host-microbe homeostasis 

and promoting the development of multiple periodontal 

diseases [41-47 
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[Figure 3 : How periodontal probiotics and pathogens play their roles in regulating periodontal health and disease. The 

diagram shows the primary mechanisms of periodontopathogens and probiotics in regulating periodontal microbiota and 

host immune responses, respectively] 

APPLICATION OF PROBIOTICS IN MANAGING 

PERIODONTAL DISEASES 

                     The long-term success of periodontal 

therapy necessitates meticulous oral hygiene practices 

to maintain plaque levels conducive to gingival health. 
[48] Periodontal treatment not only addresses 

supragingival plaque but also removes subgingival 

plaque, which often precedes periodontal disease. 

Consequently, chemical plaque control has emerged as 

a valuable adjunct to mechanical plaque removal. Anti-

plaque agents are increasingly recognized for their 

potential to inhibit or reduce plaque formation and 

subsequent gingival inflammation. [49] Chlorhexidine, a 

widely used antibacterial agent for over two decades, 

remains the most extensively tested and effective 

option. However, its use as a mouthwash can be 

associated with certain local adverse effects. Pre-

surgical rinsing with 0.12% chlorhexidine gluconate 
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mouthwash for two minutes has been recommended. [50] 

Potential side effects include brown staining of teeth 

and tongue, mucosal membrane erosion, and altered 

taste. 

Probiotic mouthrinse incorporates Aspergillus niger and 

bacteriocins, short-chain polypeptides synthesized by 

Bacillus licheniformis. These peptides are extracted 

from the fermentation culture, excluding lactobacilli 

cells. Lactic acid bacteria produce antimicrobial 

substances such as amino acids, superoxide anion, 

diacetyl, and inhibitory enzymes. [51] Bacteriocins, 

ribosomally synthesized peptides or proteins, exhibit 

bactericidal activity against closely related organisms. 

Antimicrobial resistance has become a global concern. 
[52] Nisin, an antibacterial compound, effectively targets 

Punnet bacteria in various settings. It has demonstrated 

susceptibility against a wide range of microorganisms, 

including Actinomyces, Bacillus, Candida, 

Mycobacterium, Enterobacterium, Gardnerella, 

Lactococcus, Listeria, Micrococcus, Mycobacterium, 

Propionibacterium, Streptococcus, and Staphylococcus. 
[53] 

Previous studies have confirmed the bactericidal effects 

of nisin, the primary component of probiotic 

mouthrinse, against a broad spectrum of Punnet 

bacteria. The anti-plaque efficacy of the probiotic 

mouthrinse is likely attributed to its ability to limit the 

proliferation and survival of these microorganisms on 

tooth surfaces, modify plaque biochemistry to reduce 

cytotoxic product formation, and shift plaque ecology 

toward a less pathogenic flora. The aqueous delivery 

vehicle of nisin ensures its efficient release into the oral 

cavity for effective anti-plaque action. 

THERAPEUTIC APPLICATION OF 

PROBIOTICS FOR THE MANAGEMENT OF 

HALITOSIS 

Halitosis is primarily attributable to the production of 

volatile sulfur compounds (VSCs). These compounds 

are generated by bacteria such as Mycobacterium 

nucleatum, Porphyromonas gingivalis, Shigella, and 

Streptococcus pneumoniae. A specific probiotic strain, 

Weissella cibaria, has demonstrated the capacity to 

inhibit VSC development in both in vitro and in vivo 

environments. This strain holds significant promise as a 

novel probiotic for periodontal applications. 

Mycobacterium nucleatum plays a pivotal role in the 

establishment of VSC within the oral cavity by 

facilitating the aggregation and colonization of other 

periodontopathogens. Hydrogen peroxide (H2O2) has 

been implicated in the maintenance of a healthy oral 

ecosystem and the prevention of disease. H2O2 has 

been shown to significantly reduce in situ 

concentrations of sulfur gases. Lactobacillus 

acidophilus and Lactobacillus casei both produce potent 

acids that inhibit the growth of anaerobic bacteria in 

culture. [54] The ecological pH of Weissella cibaria 

isolates was found to be higher than expected in the 

presence of Lactobacilli, suggesting its potential utility 

as a probiotic. 

Streptococcus salivaris produces bacteriocins, 

antimicrobial substances that inhibit VSC-producing 

microorganisms. In a recent study, chewable tablets and 

gel containing Streptococcus salivaris were shown to 

reduce VSCs in individuals with halitosis. 

THE EFFICACY OF PROBIOTICS IN PERI-

IMPLANTITIS MANAGEMENT 

Peri-implantitis, a pathological condition affecting 

dental implant supporting tissues, is characterized by 

progressive bone loss, increased probing depth, and 

bleeding on probing. [55,56] While numerous studies have 

explored the potential benefits of probiotics in peri-

implantitis, most have focused on their combination 

with nonsurgical periodontal therapy. Despite the 

shared etiopathogenesis and treatment modalities 

between periodontal disease and peri-implantitis, 

limited research has investigated the efficacy of oral 

probiotics specifically for peri-implant diseases. [57] 

Mulla Munaz et al. conducted in vitro studies 

demonstrating the susceptibility of various pathogenic 

bacteria implicated in peri-implantitis to Lactobacillus 

salivarius at a concentration of 50 mg/mL. These 

findings suggest that L. salivarius probiotics could be 

effective at this dosage in countering the primary 

pathogens involved in peri-implantitis, including P. 
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gingivalis, P. intermedia, S. aureus, and S. salivaris. 
[58][59] 

POTENTIAL RISKS RELATED TO PROBIOTIC 

USE 

                     The application of probiotics in the 

management and prevention of oral disorders warrants 

cautious consideration. Lactobacilli and other bacteria 

constitute the predominant probiotic strains, with acid 

generation recognized as a key mechanism of their 

pathogen resistance. Conversely, Streptococcus species 

play a significant role in the development of dental 

caries and acid production by acidogenic plaque 

populations. 

A probiotic strain, Lactobacillus salivarius, was found 

to exhibit cariogenic properties in a rat model. [60] 

Consequently, a primary challenge lies in the potential 

for probiotic activities and microorganisms that protect 

against oral disease to simultaneously increase the risk 

of dental caries.[61] Therefore, employing a prebiotic 

approach to enhance endogenous beneficial 

commensals may be a more promising strategy. 

FUTURE ASPECTS OF PROBIOTICS 

  Probiotics in dentistry have a bright 

future ahead of them for improving oral health. 

Important elements consist of: 

• Cavity Prevention: Preventing cavities by 

inhibiting certain strains of bacteria, such as 

Streptococcus mutans. 

•  Periodontal Health: By lowering 

inflammation and encouraging good bacteria, 

probiotics can be used to treat gum disease. 

•  Biofilm Management: Creating probiotics to 

change dental biofilms and reduce the buildup 

of plaque.  

• Treatment for Halitosis: Providing natural 

remedies for foul breath by combating 

microorganisms that cause odour. 

Customizing probiotic treatments according to 

each patient's unique microbiome profile is 

known as personalized oral care. 

•  Consumer Products: Mouthwashes and 

toothpastes with probiotics are becoming 

more widely available. Improving the results 

of current dental therapies by integration with 

traditional treatments. Probiotics may 

revolutionize dentistry's therapeutic and 

preventive approaches as research advances, 

improving oral health in general. 

CONCLUSION 

The integration of probiotics into oral care is a 

burgeoning field. In our contemporary technological 

landscape, it is an opportune moment to re-evaluate 

traditional bacterial treatment paradigms. Contemporary 

research suggests the potential oral health advantages of 

established probiotic strains. However, additional 

investigations are required to fully optimize and 

quantify these benefits. Rigorous systematic studies and 

randomized controlled trials are indispensable for 

identifying the most efficacious probiotic and prebiotic 

strains, as well as their optimal modes of administration 

for diverse oral health conditions. Ultimately, a 

comprehensive understanding of the broader ecological 

transformations within the oral cavity and the long-term 

implications of probiotics and prebiotics on oral health 

and disease is paramount. 
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