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Abstract 
The oral cavity is a biopolitical environment, very similar to the gastrointestinal microenvironment, 
which hosts billions of microorganisms known collectively as oral microbiota. These bacteria were 
shown to have important functions within the host oral ecosystem as they inhibit the attachment of 
pathogenic microorganisms and actively participate in the immune reaction of the host. Gingival crevices 
harbor various types of bacteria and are typically part of a balance; any disparity could result in oral 
disease such as dental caries, periodontal diseases, even systemic infections. This article systematically 
summarises the regular bacterial microbiota in the oral cavity, a description of its functions, and the 
aspects which precipitate the changes in bacterial flora . 
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Composition of the Oral Biofilm 
With reference to the current generation, the oral cavity is infested with well over 700 bacterial species 
which fall under different genera. Among the most predominant bacterial groups are : 

1. Streptococcus species: These are the bacteria most often isolated in the oral cavity: Streptococcus mutans, 
Streptococcus sanguinis, Streptococcus salivarius, and Streptococcus mitis. It is noteworthy that S. 
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mutans is considered to be responsible for the formation of dental caries because of its ability to generate 
acid from fermentable carbohydrates that dissolve the enamel [1] 

Figure 1 Streptococcus mutans 

2 .Lactobacillus species: Though not as plentiful as streptococci, Lactobacillus bears some responsibility for 
the formation of caries; more notably, they are implicated with the progression of these caries once they 
have been initiated due to the fact that Lactobacillus is capable of thriving in an acidic environment   ]2.[  

3  .Actinomyces species: These bacteria are most definitely present in the dental plaque and are related to root 
surface caries. Among the A derail family members, Actinomyces naeslundii seems to play a significant 
role in the formation of human plaque biofilm [3]. 

 
Figure 2 Actinomyces species 

4  .Veillonella species: These Gram-negative anaerobes are routinely isolated from dental plaque. Unlike 
Streptococcus species, they do not directly initiate caries but ferment lactic acid synthesized by other 
microbes, which may help in the regulation of the levels of acidity in the oral environment  ]4 .[  

5  .Fusobacterium species: Periodontal diseases involve Fusobacterium nucleatum as an indexer. It plays a 
role in the development of diverse complicated biofilms and increases the chances for attachment of 
other pathogenic microorganisms in pockets of periodontal tissues  ]5.[  

6 .Porphyromonas and Prevotella species: These anaerobic bacteria, among them Porphyromonas gingivalis 
and Prevotella intermedia, contribute to periodontal diseases. P. gingivalis is a pathogen in periodontitis 
which results in the degeneration of the gingiva and alveolar bone [6] 
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Figure 3Prevotella intermedia 

7  .Treponema species: Other organisms, including Treponema denticola, are implicated in periodontal 
disease. It is involved in tissue destruction by synthesizing proteolytic enzymes and also by initiating 
inflammatory reactions   ]7.[  

The Roles of Normal Oral Flora 
The normal oral microbiota has several beneficial roles, including: 

1  .Colonization resistance: In this way, the order resident bacteria defend the oral cavity from colonization 
by external pathogenic microorganisms. They manage to do so by outcompeting nutrients and binding 
sites, synthesis of bacteriocins, and keeping the environment (pH inclusive) unsuitable for pathogens  

]8 .[  

2 .Immune modulation: Oral flora is in constant direct contact with the host immune system, activating both 
the immediate and specific immune response. This interaction aids in the ability to sustain an 
immunologic state of non-recognition of commensal bacteria but, at the same time, maintain vigilance 
with respect to pathogenic organisms  ]9 .[  

3  .Nutrient metabolism: Some bacteria that are present in the oral cavity help in the digestion of food particles 
through the breakdown of the particles. Some of the species synthesize vitamins, including vitamin K, 
which is important for systemic human health  ]10.[  

Factors Affecting the Oral Bacteria  
 Several factors influence the composition and balance of the oral microbiota, including: 

1  .Diet: A diet high in sugars encourages the growth of acidogenic bacteria such as Streptococcus mutans 
and Lactobacillus, leading to a change towards cariogenic flora [11]. On the other hand, a low FODMAP 
diet seems to promote a healthier gut flora . 

2 .Oral hygiene: Brushing and flossing wash away many of the bacteria found in the mouth, notably plaque-
building microorganisms such as Actinomyces and Streptococcus species [12]. Lack of rigorous oral 
hygiene and good standards of oral cleanliness usually result in the formation of hard substances known 
as plaques and other pathogenic bacteria that cause caries and periodontal diseases . 

3  .Saliva flow: These substances in saliva; rinse, lubricate, neutralize,3, It has some functions in the oral 
cavity which include cleaning off food debris and bacterial organisms, buffering agents, and providing 
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antimicrobial agents such as lysozymes and immunoglobulins. Consequent diminished salivary flow 
(xerostomia) predisposes to the growth of cariogenic and pathogenic microorganisms  ]13 .[  

4  .Antibiotic use: Most antibiotics produce bacteriostatic effects on the dental microflora and eliminate not 
only the pathogenic bacterial strains but also the commensal salivary bacteria. This disruption can lead 
to opportunistic infections for example, oral candidiasis  ]14.[  

5  .Smoking: Cigarette smoking affects the oral microbial community composition by favouring the 
development of P. gingivalis and reducing the count of non-pathogenic microbes. Patients with 
periodontal disease should be aware that smokers are more likely to develop this disease  ]15 .[  

Table No. 1 shows the most common diseases and how they alter the microbial flora, 

Disease How it Alters Microflora Reference 
Number 

Dental Caries 
Overgrowth of acidogenic bacteria like Streptococcus 

mutans and Lactobacillus, leading to enamel 
demineralization 

16 

Periodontal Disease 
Growth of pathogenic bacteria such as Porphyromonas 

gingivalis, Tannerella forsythia, and Treponema 
denticola causing tissue destruction 

17 

Clostridioides difficile 
Infection 

Antibiotic use disrupts gut microbiota, leading to the 
overgrowth of C. difficile causing diarrhea and colitis 18 

Inflammatory Bowel 
Disease (IBD) 

Decrease in beneficial bacteria such as 
Faecalibacterium prausnitzii and increase in pro-

inflammatory species 
19 

Irritable Bowel 
Syndrome (IBS) 

Alterations in beneficial bacteria like Bifidobacterium 
and Lactobacillus 20, 30 

Chronic Obstructive 
Pulmonary Disease 

(COPD) 

Increased presence of pathogenic bacteria like 
Pseudomonas aeruginosa, Haemophilus influenzae, and 

Streptococcus pneumoniae 
21 

Asthma Reduced microbial diversity and increased prevalence 
of Proteobacteria 22 

Acne Overgrowth of Cutibacterium acnes causing 
inflammation in sebaceous glands 23 

Atopic Dermatitis 
Reduced microbial diversity and overgrowth of 

Staphylococcus aureus leading to worsened 
inflammation 

24 

Obesity 
Reduced microbial diversity and increased bacteria that 
extract more energy from food, contributing to weight 

gain 
25 

Diabetes Changes in bacteria such as Bacteroides, Firmicutes, 
and Proteobacteria, influencing insulin resistance 26 

HIV/AIDS Decrease in beneficial bacteria and overgrowth of fungi 
like Candida albicans leading to oral candidiasis 27 
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Autoimmune Diseases Dysbiosis in gut microbiota promoting inflammation, 
contributing to autoimmune response 28 

Antibiotic-Associated 
Diarrhea 

Broad-spectrum antibiotics reduce gut microbial 
diversity, allowing overgrowth of Clostridioides 

difficile 
29 

 

Conclusion 

It is established that the oral cavity harbours a complex biofilm, and the microbial composition is diverse. 
It plays roles in the defence of pathogens, regulation of immune responses and metabolism of nutrients 
as a result of normal bacterial flora. But anything relating to diet, hygiene and or environmental 
conditions can interfere with this natural balance resulting in oral diseases. Knowledge of the types and 
roles of the normal oral flora is critical in order to design approaches that would contribute to the 
preservation of oral and general well-being. 
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