


About 700 kinds of microorganisms exist in the human mouth 

 

It is one of the most complex microbial communities in the human body  

oral microbiota in oral  diseases such as caries , periodontal disease, and oral cancer 

 

Oral microbiota is also closely related  to systemic diseases, including RA, adverse 

pregnancy outcomes, and cardiovascular disease  

 

Notably, a large number of oral microorganisms enter the down-stream digestive tract 

from the oral cavity through saliva, and they present a particularly close relationship 

with digestive diseases 

 

Oral microbiota can be used as targets to treat oral and systemic diseases 

Introduction 



Oral microbiota  

The oral cavity is a complex environment 

Numerous microorganisms exist in the mouth, among which are bacteria, fungi, and viruses 

Bacteria are the main inhabitants of the mouth; they primarily comprise bacteria of the 

Firmicutes, Bacillus, Proteobacteria, and Actinomycetes  

 

 

Diet and the environment have a great impact on gut microbiota but exert minimal effect on the 

composition of oral bacteria 

 

Healthy people from different countries have similar compositions of oral microbiota 

 

In the human mouth, 85 species of fungi can be found. Among these fungi, the most important 

one is Candida  

Candida is neutral when the oral microbiota is normal; however, when the oral microbiota 

balance is broken, Candida will seek the opportunity to attack oral tissue 



Viruses, mainly phages, are also part of the oral microbiota, The type of phage in the mouth is 

constant during all stages of life  

 

Viruses may also appear in the mouth when certain diseases exist in the human body. The most 

common is the mumps virus and HIV  

 

Oral bacteria are the main components of the oral microbiota 

 

Common oral bacteria include Streptococcus mutans, Porphyromonas gingivalis, Staphylococcus, 

and Lactobacillus  

 

S. mutans is the main component of the oral microbiota, and it is one of the main components of 

dental plaque  

 

It is also the main pathogen of caries, which is a bacterial infectious disease that has the highest 

incidence among oral diseases  











Infant’s oral microbiota 

The process of permanent colonization of the oral cavity begins in the postpartum period 

 

At this stage, the most frequent colonizers of the oral cavity are Streptococcus  

 

Around 5 months of age, the infant’s oral microbiota differs from maternal microbiota and 

consists mostly of bacteria belonging to Firmicutes, Proteobacteria, Actinobacteria, 

Bacteroidetes, Fusobacteria, Streptococcus, Haemophilus, Neisseria, and Veillonella 

 

 The eruption of the first teeth and the development of gingival crevices allows anaerobic 

microorganisms to become part of the healthy oral ecology  

 

At this phase, infants present a greater microbial diversity but a lower microbial load than 

their parents  

 



It is thought that after the establishment of the permanent dentition, a more stable microbiome 

is acquired and that persists into adulthood 

Several factors may, however, affect this oral microbiome such as behavioral changes, 

systemic health disturbances, and oral biomaterials  

A study of 120 individuals from 12 worldwide locations found no significant geographical 

differences between their salivary microbiota,  

 

 

               suggesting that local diet and environment do not significantly influence the 

composition of the oral microbiome 

From the deciduous to the permanent dentition, as well as by food ingestion, contact with other 

adults and children, interaction with domestic animals, hygiene habits 





Oral microbiota impacts body health by digesting food  

Oral microbiota can influence body health through digesting certain types of food  

Diet pattern  

Diet pattern is an important factor that influences oral microbiota 

Abundance ratios of core species are significantly correlated with diet pattern  

Food extract  

Many types of food can improve oral health, such as mushrooms and celery  

Many reports have shown that the consumption of green tea can prevent oral cancers 

 

Researchers measured the oral microbiota of tobacco smokers before and after drinking green 

tea, and these smokers were at high risk for oral cancer 



Oral microbiota and oral diseases  

  Dental caries is the most common chronic infectious diseases in the oral cavity  

 Dental caries has a higher incidence in children than in adults, and it is closely related 

to oral microbiota 

 A previous study found that a high frequency of eating sweets before going to bed is a 

risk factor for dental caries among children  

 Compared with healthy individuals, the oral microbiota on the surface of dental caries 

presents increased complexity and decreased diversity, possibly due to the acidic 

environment  

 When people do not eat, the bacteria obtain nutrients from our saliva and gingival 

crevicular fluid, which are rich in glycoproteins  

Dental caries  



Periodontitis  

 Chronic periodontitis is a common type of chronic periodontal disease with a wide age 

range 

 Dental plaque bacteria are the main factors of periodontal disease 

 The interactions between host and microbiota determine the manner, severity, and rate of 

progression of the disease  

 

 Periodontal disease causes destruction of periodontal tissues and constitutes a potential risk 

factor for certain systemic diseases 

Therefore, the pathogen characteristics and microbiota distribution of periodontal 

disease are critical 



Oral cancer 

Oral cancer is a general term for malignant tumors that occur in the mouth, and most of them 

belong to squamous cell carcinoma 

Oral cancer is one of the most common malignant tumors of the head and neck 

Genetic background, bacteria, and living habits all affect the development of oral cancer 

Recent research indicated a correlation between oral microbiota and oral cancer 

 

Specific microorganisms exist on the surface of oral cancer and in cancer tissues, and their 

composition is significantly different from that of normal mucosal microorganisms 

Gingival carbon dioxide phagocytic bacteria, prednisone, and S.mutans in the saliva of 

patients with oral SCC significantly increase 

 

These three bacteria have potential value as diagnostic indicators for oral SCC 






