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Abstract: In recent decades, a body of literature examining the relationships between 

oral health and general health has rapidly developed. However, the biological 

mechanisms involved in explaining such relationships have not been fully described. 

Recent evidence has suggested that these relationships could be partially explained by the 

composition and interaction of the microbiome/microbiota between local and systemic 

body sites. For instance, it has been suggested that intestinal microbiota could have 

effects on non-communicable diseases, such as diabetes or cardiovascular diseases. The 

objective of this study is to explore current evidence of the link between oral and systemic 

diseases, to discuss whether oral microbiome/microbiota could represent an unexplored 

biological pathway partially explaining those relationships.  

 

I. INTRODUCTION 

Oral microbiome is defined as the collective genome of microorganisms that reside in the oral 

cavity. After the gut, it is the second largest microbial community in the humans. As compared with 

other body sites, they exhibit an astounding diversity of predicted protein functions. Human 

microbiome consists of a core microbiome and a variable microbiome. The core microbiome is 

common to all the individuals, whereas variable microbiome is unique to individuals depending on 

the lifestyle and physiological differences. The oral cavity has two types of surfaces on which 

bacteria can colonize: the hard and the soft tissues of teeth and the oral mucosa, respectively. The 

teeth, tongue, cheeks, gingival sulcus, tonsils, hard palate and soft palate provide a rich 

environment in which microorganisms can flourish.The surfaces of the oral cavity are coated with a 

plethora of bacteria, the proverbial bacterial biofilm. 

An ideal environment is provided by the oral cavity and associated nasopharyngeal regions for the 

growth of microorganisms. The normal temperature of the oral cavity on an average is 37°C 

without significant changes, which provide bacteria a stable environment to survive. Saliva also has 

a stable pH of 6.5–7, the favorable pH for most species of bacteria. It keeps the bacteria hydrated 

and also serves as a medium for the transportation of nutrients to microorganisms. [10] 

 

1.1 Development of the Oral Microbiome 

The womb of the fetus is usually sterile.[11,12,13] However, recent studies have reported 

intrauterine environment colonization, specifically the amniotic fluid, by oral microorganisms, in 

up to 70% of the pregnant women.[14] The baby comes in contact with the microflora of the uterus 

and vagina of the mother during delivery, and later with the microorganisms of the atmosphere at 

birth. Usually, the oral cavity of the newborn is sterile in spite of the large possibility of 
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contamination. The mouth is regularly inoculated with microorganisms from the first feeding 

onward, and the process of resident oral microflora acquisition begins.[12] 

 

1.2 Composition of the Oral Microbiome 

A wide range of microorganisms are present in the oral cavity. It is in constant contact with and has 

been shown to be vulnerable to the effects of the environment.[17]The human microbiome consists 

of a core microbiome and a variable microbiome. The core microbiome consists of predominant 

species that exist at different sites of the body under healthy conditions. The variable microbiome 

has evolved in response to unique lifestyle and genotypic determinants and is exclusive to an 

individual.[18]The microbial ecology of the oral cavity is complex and is a rich biological setting 

with distinctive niches, which provide a unique environment for the colonization of the microbes. 

These niches include the gingival sulcus, the tongue, the cheek, the hard and soft palates, the floor 

of the mouth, the throat, the saliva and the teeth.[8,19]Different surfaces in the mouth are colonized 

preferentially by the oral bacteria due to specific adhesins on their surface which bind to 

complementary receptors on an oral surface.[20]The normal microbiome is formed by bacteria, 

fungi, viruses, archaea and protozoa. The reports on a normal microbiome, however, are restricted 

to the bacteriome, and there are very few reports on the mycobiome–fungal microbiome.[7] 

Oral cavity is one of the most well-studied microbiomes till date with a total of 392 taxa that have 

at least one reference genome and the total genomes across the oral cavity approaching 1500.[21] 

Oral microbiome may show large and rapid changes in composition and activity both spatially and 

temporally and are developmentally dynamic with the host. These multiplex, nonequilibrium 

dynamics are the result of many factors, such as the temporal frequency of host and diet, the 

response to the changes in pH, interactions among the bacteria and, on a larger time frame, gene 

mutations and horizontal gene transfer that extend new properties to the strain.[21] 

There is a symbiotic relationship between the microorganisms in our oral cavity based on mutual 

benefits. The commensal populations do not cause harm and maintain a check on the pathogenic 

species by not allowing them to adhere to the mucosa. The bacteria become pathogenic only after 

they breach the barrier of the commensals, causing infection and disease.[24] 

 

1.3 Functions of the Oral Microbiome 

The physiology and ecology of the microbiota become intimately connected with those of the host 

at both micron scale and host scale. The promotion of health or progression toward disease is 

critically influenced by the microbiota.[28] The oral microbiome usually exists in the form of a 

biofilm. It plays a crucial role in maintaining oral homeostasis, protecting the oral cavity, and 

preventing disease development. Knowing the identity of the microbiome and the neighbours with 

which they commonly interact is necessary for mechanistic understanding of the key players.[29] 

The microbial communities present in the human body play a role in critical, physiological, 

metabolic and immunological functions which include digestion of food and nutrition; generation 

of energy, differentiation and maturation of the host mucosa and its immune system; control of fat 

storage and metabolic regulation; processing and detoxification of environmental chemicals; barrier 

function of skin and mucosa; maintenance of the immune system and the balance between pro-
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inflammatory and anti-inflammatory processes; promoting microorganisms (colonization 

resistance) and prevention of invasion and growth of disease.[1] 

 

II. MATERIAL AND METHODS 

Materials Quantity Methods 

Sugar cane  1tsp Gram staining  

Nuts 1tsp Spreading  

Lemon 1tsp Streaking  

Bread 1tsp  

Sterile nutrient media  4 

Sterile swab 4 

Dyes  crystal violet, Methyl red, Alcohol, 

Safranin 

Microscope  1 

Suspensions of all the three four food samples were prepared using saline. Nutrient Agar plates was 

used for the isolation of microorganisms. Isolation of air mouth micro flora was done by using 

isolation method. For this Nutrient Agar plates and was used. For preparation of nutrient agar, 

28gms of nutrient agar was added to 1l distilled water and the medium was sterilized at 120°c and 

15 lbs pressure. 20 ml of sterilized NA was poured into sterile petri plates and medium was allowed 

to cool till solidified. Mouth micro flora Samples were collected within the microbiology lab of 

TSDC. 

 

 
 

Sample Collected after Eating of 

foods which is Basic in nature 

Sample Collected after Eating of 

foods which is acidicin nature 

Sample Collected after 

Eating of foods which is 

neutralin nature 

 

Photoplate 1: Sample Collection 
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III. OBSERVATION AND RESULTS 

   

Petri plate with growth of 

Microorganism after Eating 

of foods which is Basic in 

nature 

Petri plate with growth of 

Microorganism after Eating 

of foods which is acidicin 

nature 

Petri plate with growth of 

Microorganism after Eating of 

foods which is neutralin 

nature 

 Photoplat .2: Observation in Petriplate 

Observation: Cultural Characteristics 

Parameters Observation 

Shape Rod shaped 

Size 1-3 mm 

Elevation Convex 

Surface Smooth (fresh isolation) 

Colour Greyish white 

Structure Translucent –Opaque 

Emulsifiability Smooth form – Easily emulsifiable;  

Results after Gram Staining 

   

Basic Acidic Neutral 

Photoplate 3: Microscopic Observation of Sample 
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IV. DISCUSSION 

Bacteria that can grow in acidic condition: Acid ithiobacillus ferrooxidans, Pediococcus 

acidilactic, Burkholderia multivorans, Acetobacter aceti etc.  

Bacteria that can grow in basic condition: -Bacillus, Pseudomonas, Streptomyces, and 

Synechocystis 

Bacteria that can grow under neutral condition: -Escherichia coli, staphylococci, and 

Salmonella spp. 

 

V. CONCLUSION 

The oral microbiome is an exciting and expanding field of research. Oral microbiome is crucial to 

health as it can cause both oral and systemic diseases. It rests within biofilms throughout the oral 

cavity and forms an ecosystem that maintains health in a state of equilibrium. However, certain 

imbalances in this state of equilibrium allow pathogens to manifest and cause disease. Disruption of 

the oral microbiome leads to dysbiosis. Identifying the microbiome in health is the first step of 

human microbiome research, after which it is necessary to understand the role of the microbiome in 

the alteration of functional and metabolic pathways associated with the diseased states. 
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