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DESCRIPTION
The oral microbiome, a diverse and dynamic ecosystem of 
microorganisms inhabiting the oral cavity, plays a crucial role 
in maintaining oral health and influencing overall well-being. 
Comprising bacteria, fungi, viruses, and archaea, the oral 
microbiome exists in complex microbial communities that 
interact with each other and with the host environment in 
a delicate balance. These microorganisms colonize various 
oral surfaces, including the teeth, gums, tongue, cheeks, and 
palate, forming biofilms or dental plaque that adhere to the 
tooth surfaces and oral mucosa. The oral microbiome performs 
a multitude of functions essential for oral health, including 
nutrient metabolism, immune modulation, and protection 
against pathogens. Beneficial bacteria such as Streptococcus 
species contribute to dental health by metabolizing sugars 
into acids, aiding in remineralization of tooth enamel, and 
preventing the colonization of harmful bacteria. Additionally, 
commensal bacteria like lactobacilli and bifidobacteria help 
maintain a balanced oral environment by competing with 
pathogenic species for resources and producing antimicrobial 
substances that inhibit their growth. However, dysbiosis or 
imbalance in the oral microbiome composition can lead to 
oral diseases such as dental caries (tooth decay), periodontal 
disease (gum disease), oral candidiasis, and oral malodor. 
Factors such as poor oral hygiene, dietary habits, smoking, 
medications, systemic diseases, and environmental factors 
can disrupt the equilibrium of the oral microbiome, favoring 
the overgrowth of pathogenic species and compromising oral 
health. Dental caries, one of the most prevalent oral diseases 
globally, is primarily caused by acid-producing bacteria such as 
Streptococcus mutans and Lactobacillus spp., which metabolize 
sugars into acids that demineralize tooth enamel and lead 
to cavity formation. Likewise, periodontal disease results 
from the dysregulation of the oral microbiome, characterized 
by inflammation and destruction of the gum tissues and 
supporting structures of the teeth due to the accumulation 

of plaque and tartar. Porphyromonas gingivalis, Tannerella 
forsythia, and Treponema denticola are among the key 
pathogens associated with periodontal disease progression. 
Furthermore, the oral microbiome has been implicated in 
systemic health conditions beyond the oral cavity, including 
cardiovascular disease, diabetes, respiratory infections, 
and adverse pregnancy outcomes. Oral bacteria can enter 
the bloodstream through oral lesions, periodontal pockets, 
or dental procedures, potentially contributing to systemic 
inflammation, endothelial dysfunction, and the formation of 
atherosclerotic plaques. Maintaining a healthy oral microbiome 
is essential for preventing oral diseases and promoting overall 
health and well-being. Strategies to support oral microbiome 
health include practicing good oral hygiene habits such as 
brushing with fluoride toothpaste, flossing daily, and using 
antimicrobial mouth rinses to disrupt biofilm formation. 
Additionally, consuming a balanced diet low in sugars and 
fermentable carbohydrates can help prevent the proliferation 
of acid-producing bacteria and promote a diverse microbial 
community. Emerging research into the oral microbiome holds 
promise for developing novel preventive and therapeutic 
approaches for oral and systemic diseases. Strategies such as 
probiotics, prebiotics, and targeted antimicrobial therapies 
aim to modulate the oral microbiome composition and restore 
microbial balance. Furthermore, personalized approaches 
based on individual microbial profiles may enable more 
precise diagnosis, risk assessment, and treatment planning 
tailored to each patient’s oral health needs. In conclusion, the 
oral microbiome is a complex and dynamic ecosystem that 
profoundly influences oral and systemic health outcomes.
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