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Assessment of dental plaque microflora on first permanent molars at eruption
Abstract: The article presents results of study the qualitative and quantitative composition of plaque microflora on fissures of first permanent molars at the stage of eruption in children with various forms of caries activity.
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Relevance. Despite the large number of studies on pathogenesis, diagnosis, clinical picture and prevention of dental caries in children, this problem remains unsolved [1].
Fissure caries of permanent teeth represents a significant challenge for dentists. It is one of the earliest and common forms of carious lesions affecting hard dental tissues [2].
Various researches show that plaque plays a special role in the development of caries, which according to scanning microscope evaluation data consists exclusively of microorganisms and slight amount of unstructured organic matter [3].
According to different authors oral microbiome comprises over 300 different strains and includes bacteria, fungi, viruses and protozoa. Thus, some representatives of microflora inhabit the surface of teeth and mucous membranes, while others live in saliva [4]. 
Bacteria are considered to be the most significant cariogenic microorganisms found in plaque. According to literature more than 70% of microorganisms account for streptococci, 15% for veilonella and neisseria, while the other part of microflora consists of diphtheroids, lactobacilli, staphylococci, leptotrichia, fusobacteria, actinomycetes, yeasts and other. [5].

Streptococci and lactobacilli are regarded as the most cariogenic microorganisms of all the oral pathogens. During their life cycle in fermentation of carbohydrates they produce products of metabolism, causing an acidic shift in pH due to formation of organic acids, resulting in progressive destruction of hard dental tissues. However, contemporary researchers assign the main role in causing caries to Streptococcus mutans [6]. 
Streptococcus mutans have a number of characteristics that determine their cariogenic properties. In addition to the ability to produce acids from sugars, they produce extracellular polysaccharides that contribute to further growth of dental plaque. Streptococcus mutans also form intracellular polysaccharides that can maintain acid production during periods of low sugar intake [7]. 
Taking into account the leading role of pathogenic microflora in the incidence of caries, it is important to use antimicrobial agents for its prevention and treatment. And considering great variety and contents of microorganisms in the oral cavity, along with the presence of resistant strains, rational chemotherapy is regarded as a complex clinical task, requiring a detailed study of microflora depending on the biotope of the oral cavity and the form of caries course. 

Therefore, the objective of our research was to study the qualitative and quantitative composition of plaque microflora on fissures of first permanent molars at the stage of eruption in children with various forms of caries activity.

Material and methods. Material for samples was taken from 30 patients aged 6-7 years. The patients were divided into 3 groups depending on caries activity: 1st group includs 10 children with compensated form of caries (DMF+df <5), 2nd group involves 10 children with subcompensated form of caries (DMF+df 5-8) and 3rd group comprises 10 children with decompensated form of caries (DMF+df >8). Samples were collected from each child. Material sampling was performed using standard dental instruments. 
The study of quantitative composition of plaque microflora was performed by direct inoculation. Aggregate plaque microflora was weighed in 0.9 ml of sugar broth. Microdispenser of 0.05 ml was used to place it on a Petri dish with 5% blood agar. Then the material was carefully distributed with a spatula over the surface of agar. The dish was placed into an incubator for 24-36 hours at 37°C, with further counting the number of colonies (CFU/ml).

MICRO-LA-TEST identification kits, designed for standard identification with micromethods, were used to determine the qualitative composition of plaque microflora. Identification test kits contain lyophilized substrates for studying biochemical reactions. They are placed in the pits of microtitration plate strips. Substrates were dissolved when adding suspensions of the studied microorganisms with biochemical reactions occurring during incubation, and their results were registered by a color change indicator or visually and automatically with Multiskan photometer after adding reagent. The study was conducted on microtitration strip 96 pits plates with 1, 2 or 3-row vertical strips for 8, 16 or 24 biochemical reactions. Substrates were dissolved when adding suspensions of the studied microorganisms, with biochemical reactions taking place during incubation, and their results were registered as stated above. Stripped pads allowed to use only a portion of the plate according to the number of microbial strains under investigation. Location of tests and pit, filled with vaseline oil and reagents, was marked on the plate cover, facilitating the inoculation and accounting of the results. In disputable cases identification was supplemented by tests with diagnostic MICRO-LA-TEST strips. The authors used identification tables, code books and computer software, focused on current taxonomic nomenclature of microorganisms.
The results of the study. Analysis of the results obtained in the study of qualitative composition of plaque microflora showed that samples under investigation contained mainly cocci (Streptococci (60%), Staphylococci (30%), Peptostreptococci (40%), lactobacilli (50%) and Candida fungi (40%). 
However, it should be noted that examination of children with different forms of caries revealed the following pattern: aggravation of the condition was accompanied by the expansion of microbiocenosis species composition. 

Thus, the most common pathogens observed in 1st group children (compensated form of caries) included streptococci, staphylococci and peptostreptococci. At the same time microflora in 2nd group patients (subcompensated form of caries) and 3rd group (decompensated form of caries) was more diverse and comprised not only cocci and lactobacilli, but also neisseria and fusobacteria, representatives of Enterobacteria family and streptococci with β-hemolytic properties. 
The differences were observed not only in the incidence but also in the volume of dental surface contamination. The number of bacteria in 1st group children comprised on average 1.54×10³ ± 0.28×10³ CFU/ml. The patients in the group with subcompensated course of caries (2nd group) were found to have almost 4 times more microorganisms (on average 6.2×10³ ± 0.3×10³ CFU /ml), and the 3rd group children (decompensated course of caries) were found to have 7.6 times more microorganisms (on average 11.7×10³ ± 0.78×10³ CFU /ml) in comparison with the 1st group.

Conclusion. Thus, the analysis of obtained data shows that species composition of plaque microflora in children with different course of caries significantly varies. Active form of caries conditions an increase in the content of microorganisms with high pathogenic potential (acid-resistant streptococci and lactobacilli) and anaerobic representatives in the composition of the dental plaque. The number of microorganisms in the biofilm was also found to be significantly increased depending on the course of caries. The established features should be considered when applying antimicrobial agents for the prevention and treatment of dental caries.
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