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ABSTRACT

The aim of this article is to provide the detailed study of the changes in the lactobacilli indices of the oral biotope in health and in caries progression in individuals.
Materials and methods: Materials included on reports and data of research projects conducted at the Department of Therapeutic Dentistry and Department of Microbiology,
Virology and Immunology, Ukrainian Medical Stomatological Academy (Poltava), at the Department of Microbiology of Danylo Halytsky National Medical University (Lviv),
completed in 2013;research data documented by the Department of Microbiology, Medical Stomatological Institute (now Ukrainian Medical Stomatological Academy, Poltava)
in 1978; literature related to the subject matter. Methodology: the standard methods of dental examination recommended by WHO; methods of system analysis and system
approach, hibliosemantic analysis .

Results: The presented results indicate that the number of representatives of different types of oral microflora in the oral microbiocenosis is different at different stages of human
life. The content of Lactobacilli in children decreases following the rise even under increased dmft indices.

Conclusions: The data observed are of great clinical interest when considering the role of Lactobacilliin the protection of the host organism and the initiation of the carious process.
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INTRODUCTION

The oral microflora plays an important role in maintaining
the integrity of the oral cavity and contributing to overall
health. Microbiota is known to perform the following
key functions as to maintain metabolism, provide the
protection and trophic support. Under certain conditions,
associate members of oral microbiocenosis trigger patho-
logical processes, the intensity and prevalence of which can
reach critical values. First and foremost, this is a carious
disease and inflammatory periodontal diseases [1, 2].
Cariology research papers allege that the most aggressive
representatives of oral microbiocenosis are Str. mutans
and Lactobacillus.

The ability of these bacteria to produce inorganic acids
followed by enamel demineralization has been well de-
scribed in laboratory, experimental, and clinical studies
by O. Fejerskov, E.A.M. Kidd (2004); J.]J. Soet et al. (2000).
Loesche et al. in their reports (1984) have proven that Str.
Mutans are agents initiating aggression on the dental enam-
el leading to demineralization. The clinical studies on the
caries development in humans under constant monitoring
of the changes in microbiological composition in the dental
fissures lasting over 18 months have demonstrated Str. mu-
tans is the causative agent of the enamel demineralization
onset. It should be stresses that 12 months earlier before
the detection of initial caries in the fissures, the number
of Lactobacilli increased [3]. At the same time, lactobacilli
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and streptococci permanently residing in the oral cavity
are antagonistic to numerous representatives of transient
microflora (Sarcinae, Escherichia coli, Proteus, etc.) and
contribute to their expelling from the oral cavity [4].

An analysis of the isolation rate of bacteria from the bio-
topes studied indicates that there is no necessity to detect
the entire spectrum of the microbial composition of the
biocenosis. The most exponential (indicative) microorgan-
isms, and in the oral cavity as well, are all the same lactic
acid bacteria, streptococci, staphylococci, and Candida fungi.
Some researchers consider that a decrease in their culturing
rate indicates a microflora imbalance [5]. All this suggests
that the thorough study of representatives of the human
microbiocenoses, especially their exponential forms, is of
great clinical relevance.

THE AIM

The aim of this article is to provide the detailed study of
the changes in the lactobacilli indices of the oral biotope in
health and in caries progression in individuals.

MATERIALS AND METHODS

Materials included on reports and data of research projects
conducted at the Department of Therapeutic Dentistry and
Department of Microbiology, Virology and Immunology,
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Fig. 1. The number of Lactobacilli in the oral cavity (x 102 U/ml) in 12 year
old children depending on the dmft index.

Table I. The number of Lactobacilli in the oral cavity (x 10> U/ml)
in 12 year old children depending on the dmft index

Microbial

dmft=1,76 dmft =6,1 dmft=11,83

flora
Lactobacillus " , )
(x 102 U/ml) 1,67+0,2x 10> 1,8+0,19x 10> 1,75+0,2x 10

Ukrainian Medical Stomatological Academy (Poltava),
as well as at the Department of Microbiology of Danylo
Halytsky National Medical University (Lviv), completed
in 2013. We also employed research data documented by
the Department of Microbiology, Medical Stomatological
Institute (now Ukrainian Medical Stomatological Academy,
Poltava) in 1978, as well as an available literature related to
the subject matter. Methodology included the standard
methods of dental examination recommended by WHO,
analysis of the above mentioned research reports as well
as bibliosemantic analysis of available relevant literature.

RESULTS
Lactobacillus group is known as a widespread species of
gram-positive anaerobic or microaerophilic non-spore-
forming lactic acid bacteria. They grow at a temperature of
+15- + 45 ° C, the optimum temperature for their growth
is +30° C. The most favourable conditions for Lactobacilli
are at low pH values, typically 3.2-3.5, and at low oxygen
content. In the process of normal metabolism, they are
able to produce lactic acid, hydrogen peroxide; they can
also produce lysozyme and substances with antibiotic
properties as reuterin, plantaricin, lactocidin, lactoline.
Moreover, hetero-fermenting species of Lactobacilli as end
products can produce acetic acid and carbon dioxide. They
are found in the intestines, on the skin and on the mucous
membranes of humans and animals. Milk for Lactobacillus
is the most optimal medium [6].

Lactobacilli colonize the human body from the moment
of its birth and are identified on the 5th day following this
event [7, 8, 9]. There are data reporting that by the age of

1208

4 months exclusively milk-fed infants and bottle-fed ones
demonstrate marked differences in the oral microbiota.
The milk-fed infants were found to have an increased level
of probiotic microorganisms as Lactobacillus johnsonii / L.
gasseri, L. paracasei/ L. casei [8, 9]. This is probably due to
the fact that the main regulatory factor in the microbio-
cenosis is nutrients that provide the proper ecological niche
for microorganisms colonizing. During the colonization of
the niche with symbionts, such a separation of metabolic
functions between microorganisms gets settled down, and
the mutual exchange between their metabolites becomes
inevitable and mandatory [10].

Thereupon, it is appropriate to refer to the study con-
ducted in the last quarter of the twentieth century at the
Department of Microbiology at former Poltava Medical
Dental Institute (now Ukrainian Medical Stomatological
Academy). The conclusion was drawn that the frequency
rate of isolation of Lactobacilli bacteriocinogenic strains
from saliva of individuals with dental caries was 1.75 times
higher than from saliva of healthy people (p<0.05), and
in 1.9 times higher than from saliva of individuals with
periodontal disease (p<0.05) (note: bacteriocins are sub-
stances with narrow spectrum antibiotic properties aimed
at homologous or related bacterial species; parodontosis
was called as parodontitis) [11]. Due to the ability to
secrete bacteriocins and other active substances, Lactoba-
cilli inhibit the growth of putrefactive and opportunistic
pathogens, and thus, manifest their protective function
relative to the tissues of the host organism [12].

A part of the research project performed at the Depart-
ment of Microbiology, Danylo Halytsky Lviv National
Medical University in 2013 relates to a comprehensive
dental examination of children aged 12 years. And one of
the tasks of this research was to determine and assess the
quantitative indicators of Lactobacilli in the oral cavity of
children with different dmft indices (Fig. 1, Table 1).

The authors explain the decrease in the number of Lactobacilli
following the their rise under an increase in the dmft indies by
the development of conditions, which promote the growth of
opportunistic and pathogenic microflora, such as Proteus, a
gram-negative bacillus of the non-fermenting group that leads
to the formation of alkaline pH in the oral cavity [13].

Some results obtained by the Department of Therapeutic
Dentistry and the Department of Microbiology, Virology
and Immunology, Ukrainian Medical Stomatological
Academy (Poltava) in 2013 on studying the quantitative
indicator of Lactobacilli index in young people aged 19-25
years with different DMF indices and an intact periodon-
tium are presented in Fig. 2 and in Table II.

The researchers suggest that reducing competition for
adhesion receptors and nutrients from the stabilizing
microflora as well as its lowering production of inhibitors
contribute to excessive colonization with cariogenic and
opportunistic microflora, including Lactobacilli, which are
able to metabolize carbohydrates to lactic acid, and tolerant
to low pH values of the medium [14].

When summing up the results on indicators of Lactoba-
cilli, their changes can be presented as seen in the Figure 3.
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Table I1. The number of Lactobacilliin oral cavity (x 10> U/ml) in 19 — 25 year old individuals depending on DMF indices

Microbial flora DNF=0

DMF=3,4 DMF=7,2

Lactobacillus (x 102 U/ml) 125,89+0,05 x 102

251,19+0,13 x 10? 794,33+0,18 x 102
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Fig. 2. The number of Lactobacilliin oral cavity (x 102U/ml)in 19— 25 year
old individuals depending on DMF indices.
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Fig. 3. The number of Lactobacilli in the oral cavity (x 102U/ml) in 12 year
old children and 19 -25 young adults depending on dmft / DMF indices.

The graph in Fig. 3 shows that the variability in the num-
ber of oral Lactobacilli is the most noticeable depending on
DMF indices in 19-25-year-old youth, while in 12-year-old
children the above changes with this scaling are insignif-
icant. This might be very interesting by its consequences.

DISCUSSION

The presented results indicate that the number of repre-
sentatives of different types of oral microflora in the oral
microbiocenosis is different at different stages of human
life. The content of Lactobacilli in children decreases fol-
lowing the rise even under increased dmft indices.

We can suggest some explanation for this phenomenon.
One of them is associated with a change in the quantita-
tive and qualitative microbial composition, and namely,
an increase in opportunistic microbes and appearance
of pathogenic microbes that can result in the shift in the
indicators of the oral biotope, including its pH.

Another explanation is based on the assumption that repre-
sentatives of related species can produce substances affecting
other species and thus leading to the dominance of one species,
possibly the most pathogenic: as a consequence, its closely

related representatives vanish. However, under the changes in
the number of oral Lactobacilli depending on the DMF indices
in 19 - 25 year old individuals, this variability is insignificant.
The data observed are of great clinical interest when
considering the role of Lactobacilli in the protection of the
host organism and the initiation of the carious process.

CONCLUSIONS

The investigation of the representatives of human oral
microbiocenosis should be continued not only in a quan-
titative but in qualitative dimension, which is strongly
related to the functioning of microorganisms and outcomes
of their functioning. This requires searching for new so-
phisticated methodology and the updating the existing
techniques aimed at identifying and in-depth studying the
functional parameters of the oral microbiota.
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