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Introduction 

Dental caries and periodontal disease are major public health problems that bother all countries in the 

world. Dental caries is an infectious, communicable disease that acid-forming bacteria of dental plaque 

can destroy tooth structure in the presence of fermentable carbohydrates such as sucrose, fructose, and 

glucose. The mineral content of teeth is sensitive to increases in acidity from the production of lactic 

acid. S0, the infection results in Loss of tooth minerals from the outer surface of the tooth and can 

progress through the dentin to the pulp, finally compromising the tooth vitality. Industrialized nations 

have controlled the problem with fluoride enriched water and personal hygiene products since early in 

the 1960s, but cariogenicity remains a crisis that economical burdens the health care system. Dental 

disease remains a" silent epidemic ‘in the world that threatens children and adults. The oral 

streptococci especially (mutans Streptococci) are related with the development of caries in humans 

and animals For the past 150 years, the predominant mode of caries management has been the surgical 

approach, predating our current understanding and reliable with the original concept that dental caries 

was a gangrenous process resulting in extraction of carious teeth Later, just the demineralized portions 

of the tooth were removed and replaced with an inert restorative material. This mechanical solution 

tor a biological problem prevailed. 

Oral health has a direct impact on an individual’s wellbeing and quality of life. Oral diseases can limit 

the individual’s capacity of eating, speaking and smiling thereby greatly damaging personal and social 

life. Latest research, both in vitro and in vivo, has unveiled significant role of probiotic strains in 

prevention of a vast gamut of oral health problems ranging from caries to halitosis and periodontal 

diseases. Studies have shown the direct role of probiotics in inhibiting oral pathogens as well as 

changing the oral microenvironment which acts as a deterrent for further colonization by the 

pathogens. Indigenous probiotic pre- parations have also been shown to significantly prevent or reduce 

oral diseases when administered continuously for a few weeks. Most of the studies included in this 

review indicate towards daily consumption of probiotics to produce the intended effects, such as 

inhibiting pathogens, growth of indigenous species and maintaining the pH balance. It was also 

revealed that the action of probiotics is not universal instead specific oral diseases require specific 

probiotic interventions/combinations to impart the intended effects. Therefore, probiotics can be 

adopted as a novel approach to prevent the demineralization of enamel, improve periodontal health, 

eliminate halitosis and reduce the prevalence of C. albicans in adults. Moreover, the selection of the 

best-suited probiotic Journal of Functional Foods 70 (2020) 103985 for oral health is an issue that 

certainly calls for further study. Research to unravel the mechanisms of possible probiotic action and 

long-term clinical trials are further needed before including them into daily oral- health regimen. 
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Probiotics 

The term probiotic was derived from theGreek word, meaning "for life". The WorldHealth 

Organization along with an expert panelcommissioned by the Food and AgricultureOrganization of 

the United Nations defined probiotics as "Live microorganisms which when administered in adequate 

amounts-confer a health benefit on the host"17. Experimental studies using naturally occurring and 

genetically engineered probiotic strains including Lactobacillus rhamnosus, L. casei, L. reuteri, L. 

plantarum, L. brevis, Bifidobacterium spp. have aimed to evaluate the effect of probiotics on caries 

incidencereduction, mutans Streptococci andLactobacilli count change, plaque pH control and root 

caries lesions reversal18-40. However, the most widely researched probiotic bacteria belong to the 

Lactobacilli and Bifidobacteria genera, but some strains of Streptococci have also been investigated4] 

 

Mechanism of action 

Not all lactic acid bacteria or Bifidobacteriaare probiotic and possess the ability to confer health 

benefits on the host. Certain bacteria have potential beneficial effects on health depending on their 

ability to regulate host immune response either directly (local) or indirectly (systemic)42. Moreover, 

probiotic bacteria do not colonize the host permanently and permanent-colonization is not at all 

necessary fir probiotic action to occur. Studies in faeces,plaque and saliva reveal that ingested probiotic 

bacteria can be recovered only until a period of one week after termination of intake43,44. The widely 

understood mechanisms of action of probiotics include co-aggregation and growth inhibition, 

organicacid, bacteriocin and hydrogen peroxide production, competitive exclusion through 

antagonistic activities on adhesion and nutrition and immunomodulation . The different probiotic 

strains of Lactobcailli were tested and identified that salivary pellicle protein modification and 

inhibition of adherence of cariogenic bacteria were the two mechanisms predominantly by which the 

Lactobacillus rhamnosus L. casei, L. reuteri, L. plantarum, L. brevis strains acted. These strains bind 

with the salivary agglutinin gp340, a protein responsible for adherence of S. Mutans, thereby purging 

it from the saliva. I ne L.salvarus supernatant strain can destroy certain cariogenic bacteria by release 

of hydrogen peroxide. S.Mutansis one among them as the lack hydrogen peroxide scavenging systems 

. I he down regulation of the vicKX operon responsible for the expression of virulence associated genes 

was demonstrated In S. Mutans,when the bacteria was exposed to L. casel. L. Reuteri supernatants47, 

Thus, Lacobacillus sp. can inhibit dental caries by restraining growth and virulence properties of S. 

Mutans. Streptococcus salivarius are good probiotic candidates that have anti-mutans streptococcus 
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(MS) action. S. Salivarius JH subtype probiotic produces anti-MS bacteriocin, salivaricin E and has 

hydrolytic activity that destroys exopolymerase substance of MS. 
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Table 1 Studies involving probiotic supplementation in caries risk factors and incidence in humans 

 

Benefits of Dental Probiotics 

One of the most amazing things about oral probiotics is that they have multiple applications beyond 

simply treating oral malodor. Conditions such as dental caries, gingivitis, periodontitis, pharyngitis, 

tonsillitis, and oral candidiasis are all inhibited by exposure to the K12 and M18 strains of S. 

salivarius.[4] These additional benefits hold much promise in dentistry, as many patients have 

difficulty with home care and these probiotics are easy to use. 

In the battle against dental caries, the M18 strain has a molecular mechanism that reduces plaque 

formation and increases oral pH. Specifically, this bacteria releases salivaricin M, a substance that 

limits the growth of the caries-causing bacterial species, such as Streptococcus mutans and 

Streptococcus sobrinus.[7] 

In patients with gingivitis, M18 lozenges have been found to significantly reduce supragingival plaque, 

gingival inflammation, sulcular bleeding, and pocket depth.[8] Both strains K12 and M18 have been 

found to be effective in reducing levels of P. gingivalis, A. actinomycetemcomitans, and F. nucleatum-

induced IL-6 and IL-8, which are typically indicators of periodontal disease.[4] 

The multiple applications of dental probiotics could provide substantial benefits to patients who have 

ongoing issues with oral hygiene due to their ability level. Imagine in the future that a nursing home 

patient could receive a dental probiotic, along with his or her normal medications, as part of a regimen 

to positively affect the personʼs oral health. Itʼs amazing to think how a little lozenge provided on a 

regular basis could help so many people so easily. 
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The advantage of using oral probiotics 

Over-the-counter dental products used for fighting bad breath focus on masking the odor or attempting 

to kill bacterial culprits in the oral cavity. Some of these products specifically target VSCs. The 

problem with this is that bacteria repopulate quickly, so the relief from bad breath is usually short-

lived.[4] Another aspect to consider is that when a bacterial population is reduced, something always 

replaces it, whether good or bad. This is where dental probiotics step in to combat bad breath in an 

entirely different way. 

Dental probiotics focus on promoting the growth of good bacteria in the oral cavity and curtailing the 

growth of pathogenic bacteria. There are normally more than 700 different bacterial species found in 

the human mouth.[5] With dental probiotics, daily exposure helps to colonize the oral cavity with 

bacteria that do not produce VSCs. Research has shown that 85% of people who took oral probiotics 

for one week experienced a significant reduction in volatile sulfur compounds.[4] Even more 

impressive is the fact that the majority of study participants maintained a reduced level of VSCs for 

two weeks following exposure to oral probiotics. With this treatment modality, there is finally potential 

for a more long-term solution to bad breath. 
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How dental probiotics differ from conventional probiotics  

Dental probiotics are completely different from the probiotics needed for digestion. Specifically, the 

Streptococcus salivarius strains K12 and M18 have been found to be especially beneficial when it 

comes to the health of the oral cavity.[3] In the study mentioned earlier, K12 is the strain that is 

effective in combating bad breath.[4] 

Gut probiotics typically come in capsule form so they can reach the stomach and quickly begin to do 

their job. Oral probiotics, on the other hand, are typically in the form of a lozenge that is chewed or 

sucked on after normal oral care. Using a lozenge provides longer exposure time than other methods 

so that more bacteria are able to colonize the oral cavity. 

 

Future for probiotics in caries prevention 

Bacterial interference using probiotics to bed the stability and diversity of oral biofilm is gaining 

utmost momentum in dentistry42. Even though the use of probiotic strains for caries prevention has 

showed promising results, there are very few clear clinical outcomes In Probiotics in Dental Caries 

Prevention this favour. Convincing scientific evidence is still not available. A regular daily usage 

through products like toothpaste, mouth rinses Is a possible potential way or administration of 

probiotics into daily life. 

However, this may be a great challenge in terms of patient compliance and costs. Dietary supplements 

with probiotic bacteria are an effective and a more economical alternative for an average consumer 

than. tablets and capsules. 

  

Summary and Conclusions 

The interest in oral probiotics has been growing during the last decades. Most of the studies have been 

conducted with probiotic strains originally suggested for gut health; however, it is important to realize 

that each of the suggested health benefits should be studied for each bacterial strain individually. Thus, 

a probiotic bacterium in the mouth is not necessarily an oral probiotic. 

Furthermore, it is quite possible that the same species are not optimal for all oral health purposes, e.g., 

different properties might be desired in respect to dental and gingival health. 

At least some of the probiotic bacteria used in various probiotic products may colonize the oral cavity 

during the time they are in use; thus, the effects of probiotic bacteria in the oral cavity are important 

http://www.medicalandresearch.com/
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to understand. Probiotic bacteria seem to affect both oral microbiota and immune responses. On the 

other hand, the extent to which bacteria in food or in food ingredients can influence relatively stable 

oral microbiota is difficult to predict. Thus, both research to unravel the mechanisms of possible 

probiotic action and long-term clinical trials are needed if probiotics are to provide a new scientifically 

proven means of preventing or treating oral diseases. 

Several health-promoting effects of probiotic bacteria are well documented, and there is no reason to 

restrict the use of probiotic products because their effects on oral health are not yet well understood; 

however, their recommendation for dental health purposes is not yet justified. 

 

References 

1. Allaker, R. P., & Stephen, A. S. (2017). Use of probiotics and oral health. Current Oral Health 

Reports, 4(4), 309–318. https://doi.org/10.1007/ s40496-017-0159-6. 

2. Arjunan, P., Meghil, M. M., Pi, W., Xu, J., Lang, L., El- Awady, A., et al. (2018). Oral pathobiont 

activates anti-apoptotic pathway, promoting both immune suppression and oncogenic cell 

proliferation. Scientific Reports, 8(1), 16607. https://doi.org/10. 1038/s41598-018-35126-8. 

3. Azad, MAK., Sarker, M., & Wan, D. (2018). Immunomodulatory Effects of Probiotics on Cytokine 

Profiles. BioMed Research International; Article ID 8063647, https://doi. org/10.1155/2018/8063647. 

4. Bonifait, I., Chandad, F., & Grenier, D. (2009). Probiotics for oral health: Myth or reality? 

Journal/Canadian Dental Association. Journal de l'Association Dentaire Canadienne, 75, 585–590. 

5. Cagetti, M. G., Mastroberardino, S., Milia, E., Cocco, F., Lingström, P., & Campus, G. (2013). The 

use of probiotic strains in caries prevention: A systematic review. Nutrients, 5(7), 2530–2550. 

https://doi.org/10.3390/nu5072530. 

6.  Çaglar, E., Kargul, B., & Tanboga, I. (2005). Bacteriotherapy and probiotics’ role on oral health. 

Oral Diseases, 11, 131–137. https://doi.org/10.1111/j.1601-0825.2005. 01109.x. 

7. Çaglar, E., Kuscu, O. O., Kuvvetli, S. S., Cildir, S. K., Sandalli, N., & Twetman, S. (2008). Short-

term effect of ice-cream containing Bifidobacterium lactis Bb-12 on the number of salivary mutans 

streptococci and lactobacilli. Acta Odontologica Scandinavica, 66: 3, 154–158. 

https://doi.org/10.1080/00016350802089467. 

http://www.medicalandresearch.com/


                                                                         Journal of MAR Dental Sciences (Volume 6 Issue 1)  

Citation: Dr. Salil Mogalli, “Probiotics Role in Reduction of the Dental Caries” MAR Dental Sciences Volume 6 Issue 1 
www.medicalandresearch.com (pg. 10) 

8. Chuang, L. C., Huang, C. S., Ou-Yang, L. W., & Lin, S. Y. (2011). Probiotic Lactobacillus paracasei 

effect on cariogenic bacterial flora. Clinical oral investigations, 15(4),471–476. 

https://doi.org/10.1007/s00784-010-0423-9. 

9. Comelli, E. M., Guggenheim, B., Stingele, F., & Neeser, J. (2002). Selection of dairy bacterial 

strains as probiotics for oral health. European Journal of Oral Sciences, 110,218–224. 

https://doi.org/10.1034/j.1600-0447.2002.21216.x. 

10. Cutler, C. W., & Jotwani, R. (2006). Dendritic cells at the oral mucosal interface. Journal of Dental 

Research, 85(8), 678–689. https://doi.org/10.1177/154405910608500801. Dewhirst, F. E., Chen, T., 

Izard, J., Paster, B. J., Tanner, A. C., Yu, W. H., et al. (2010).  

11. The human oral microbiome. Journal of Bacteriology, 192(19), 5002–5017. https://doi. 

org/10.1128/JB.00542-10. 

12. Ettinger, G., MacDonald, K., Reid, G., & Burton, J. P. (2014). The influence of the human 

microbiome and probiotics on cardiovascular health. GutMicrobes, 5(6), 719–728. 

https://doi.org/10.4161/19490976.2014.983775. 

13. Farah, C., Lynch, N., & McCullough, M. (2010). Oral fungal infections: An update for the general 

practitioner. Australian Dental Journal, 55, 48–54. https://doi.org/10.1111/j. 1834-7819.2010.01198.x. 

14. Food and Agriculture Organization and World Health Organization Expert Consultation. 

Evaluation of health and nutritional properties of powder milk and live lactic acid bacteria. Córdoba, 

Argentina: Food and Agriculture Organization of the United Nations and World Health Organization. 

(2001). 

15. Frencken, J. E., Sharma, P., Stenhouse, L., Green, D., Laverty, D., & Dietrich, T. (2017). Global 

epidemiology of dental caries and severe periodontitis – A comprehensive review. Journal of Clinical 

Periodontology, 44(Suppl. 18), S94–S105. https://doi.org/ 10.1111/jcpe.12677. 

16. Ghosh, et al. (2008). Dietary probiotic supplementation in growth and health of live‐- bearing 

ornamental fishes. Aquaculture Nutrition, 289–299. https://doi.org/10.1111/ j.1365-

2095.2007.00529.x. 

17. Gruner, D., Paris, S., & Schwendicke, F. (2016). Probiotics for managing caries and per- iodontitis: 

Systematic review and meta-analysis. JDent, 2016(48), 16–25. https://doi. 

org/10.1016/j.jdent.2016.03.002. 

18. Gupta, G. (2011). Probiotics and periodontal health. Journal of Medicine and Life, 4(4), 387–394.  

http://www.medicalandresearch.com/


                                                                         Journal of MAR Dental Sciences (Volume 6 Issue 1)  

Citation: Dr. Salil Mogalli, “Probiotics Role in Reduction of the Dental Caries” MAR Dental Sciences Volume 6 Issue 1 
www.medicalandresearch.com (pg. 11) 

19. Haukioja, A. (2010). Probiotics and oral health. European Journal of Dentistry, 4(3), 348–355. 

20. Howell, T. H., Fiorellini, J. P., Blackburn, P., Projan, S. J., Harpe, J., & Williams, R. C. (1993). 

The effect of a mouthrinse based on nisin, a bacteriocin, on developing plaque and gingivitis in beagle 

dogs. Journal of Clinical Periodontology, 20, 335–339. https://doi.org/10.1111/j.1600-

051X.1993.tb00369.x. 

21. Huang, R., Li, M., & Gregory, R. L. (2011). Bacterial interactions in dental biofilm. Virulence, 

2(5), 435–444. https://doi.org/10.4161/viru.2.5.16140. Iwamoto, et al. (2010). Effects of probiotic 

Lactobacillus salivarius WB21 on halitosis and oral health: an open-label pilot trial.  

22. Oral Surg Oral Med Oral Pathol Oral Radiol Endod, 201–208. 

https://doi.org/10.1016/j.tripleo.2010.03.032. 

23. James, K. M., MacDonald, K. W., Chanyi, R. M., Cadieux, P. A., & Burton, J. P. (2016). Inhibition 

of Candida albicans biofilm formation and modulation of gene expression by probiotic cells and 

supernatant. Journal of Medical Microbiology, 65, 328–336. https://doi.org/10.1099/jmm.0.000226. 

24. Jäsberg, H., Tervahartiala, T., Sorsa, T., Söderling, E., & Haukioja, A. (2018). Probiotic 

intervention influences the salivary levels of matrix metalloproteinase (MMP)-9 and tissue inhibitor 

of metalloproteinases (TIMP)-1 in healthy adults. Archives of Oral Biology, 85, 58–63. 

https://doi.org/10.1016/j.archoralbio.2017.10.003. 

25. Jeong, D., Kim, D. H., Song, K. Y., & Seo, K. H. (2018). Antimicrobial and anti-biofilm activities 

of Lactobacillus kefiranofaciens DD2 against oral pathogens. Journal of Oral Microbiology, 10(1), 

1472985. https://doi.org/10.1080/20002297.2018.1472985. 

26. Jørgensen, M. R., Kragelund, C., Jensen, P.Ø., Keller, M. K., & Twetman, S. (2017). Probiotic 

Lactobacillus reuteri has antifungal effects on oral Candida species in vitro. Journal of Oral 

Microbiology, 9(1), 1274582. https://doi.org/10.1080/20002297. 2016.1274582. 

27. Julkunen, A., Heikkinen, A. M., Söder, B., Söder, P.Ö., Toppila-Salmi, S., & Meurman, J. H. 

(2017). Autoimmune diseases and oral health: 30- year follow-up of a Swedish cohort. Dentistry 

Journal, 6(1), 1. https://doi.org/10.3390/dj6010001. 

28. Kassaa (2017). The Antiviral Activity of Probiotic Metabolites. New Insights on Antiviral 

Probiotics. Springer, Cham. 

http://www.medicalandresearch.com/


                                                                         Journal of MAR Dental Sciences (Volume 6 Issue 1)  

Citation: Dr. Salil Mogalli, “Probiotics Role in Reduction of the Dental Caries” MAR Dental Sciences Volume 6 Issue 1 
www.medicalandresearch.com (pg. 12) 

29.Khalaf, H., Nakka, S. S., Sandnn, C., Svard, A., Hultenby, K., Scherbak, N., et al. (2016). 

Antibacterial effects of Lactobacillus and bacteriocin PLNC8 αβ on the periodontal pathogen 

Porphyromonas gingivalis. BMC Microbiology, 16, 1–11. 

30. Kim, Y., Lee, D., Kim, D., Cho, J., Yang, J., Chung, M., et al. (2008). Inhibition of pro- liferation 

in colon cancer cell lines and harmful enzyme activity of colon bacteria by Bifidobacterium 

adolescentis SPM0212. Archives of Pharmacal Research. 1, 468–473. https://doi.org/10.1007/s12272-

001-1180-y.  

31. Krzyściak, W., Jurczak, A., Kościelniak, D., Bystrowska, B., & Skalniak, A. (2014). The virulence 

of Streptococcus mutans and the ability to form biofilms. European Journal of Clinical Microbiology 

& Infectious Diseases: Official Publication of the European Society of Clinical Microbiology, 33(4), 

499–515. https://doi.org/10.1007/s10096-013- 1993-7. 

32. Kuka, G. I., Gursoy, H., Alturfan, E. E., Ustundag, U. V., & Kuru, B. (2019). Evaluation of nitric 

oxide levels in chronic periodontitis patients treated with initial periodontal therapy and probiotic food 

supplements: A double blind, randomized controlled clinical trial. Biotechnology & Biotechnological 

Equipment, 33(1), 974–979. https://doi. org/10.1080/13102818.2019.1632740. 

33. Lee, & Baek (2014). Effects of Streptococcus thermophilus on volatile sulfur compounds produced 

by Porphyromonas gingivalis. Archives of Oral Biology, 59, 1205–1210. https://doi.org/10.1016/ 

j.archoralbio.2014.07.006.  

34. Lin, X., Chen, X., Tu, Y., Wang, S., & Chen, H. (2017). Effect of probiotic lactobacilli on the 

growth of streptococcus mutans and multispecies biofilms isolated from children with active caries. 

Medical Science Monitor: International Medical Journal of Experimental and Clinical Research, 23, 

4175–4181. https://doi.org/10.12659/msm 

 

 

http://www.medicalandresearch.com/

