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his literature review summarizes the results of

the assessment of the survey of microbial as-

sociations of upper respiratory tract systems
in residents of the Tyumen Oblast and the Far North of
different age groups. The features of upper respiratory
tract biotopes: nasal and oral cavities are characterized.
And also the retrospective analysis of diagnostics of
treatment and rehabilitation of healthy residents of the
above-mentioned regions and patients with various car-
diovascular diseases, respiratory diseases and muscu-
loskeletal system was carried out.

The oral micro biota represents an exceptional large
ecosystem and is considered the most accessible for
scientific research. Modern sources speak about the
essential role of opportunistic microorganisms: Staphy-
lococcus aureus and Pseudomonas aeruginosa, in the

occurrence of various infectious diseases and complica-
tions. The study of human oral cavity, description of its
species composition allows one to trace the interaction
of micro- and macro-organism to understand the mecha-
nisms of impact of microorganisms, as well as their me-
tabolites on the formation of unhealthy conditions and
the human body as a whole. This review article provides
a description of the human upper respiratory tract micro
biome. Including a great attention is paid to complica-
tions associated with cardiovascular pathology, pathol-
ogy of the respiratory system, urinary system, which may
arise due to disturbance of the balance of the micro bi-
ome in the human body.

The results of the study prove the significance of study-
ing the relationship between the micro biota of the oral
and nasal cavities and the risk of upper respiratory tract
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infections and cardiovascular complications, which
makes it possible to correct treatment and increase re-
habilitation potential.

Keywords: micro biome, oral cavity, upper respiratory
tract, acute tonsillitis, cardiovascular diseases, Staphy-
lococcus aureus, Pseudomonas aeruginosa.

sta revision de la literatura resume los resul-
tados de la evaluacion del estudio de las aso-
ciaciones microbianas de los sistemas del
tracto respiratorio superior en residentes de la Region
de Tyumen y el Extremo Norte de diferentes grupos de
edad. Las caracteristicas de los biotopos del tracto respi-
ratorio superior: se caracterizan las cavidades nasales y
orales. También se llevo a cabo el andlisis retrospectivo
del diagnéstico del tratamiento y la rehabilitacién de los
residentes sanos de las regiones antes mencionadas y
de los pacientes con diversas enfermedades cardiovas-
culares, respiratorias y del sistema musculoesquelético.

La microbiota oral representa un gran ecosistema ex-
cepcional y se considera el mas accesible para la in-
vestigacion cientifica. Las fuentes modernas hablan del
papel esencial de los microorganismos oportunistas:
Staphylococcus aureus y Pseudomonas aeruginosa,
en la aparicién de diversas enfermedades infecciosas y
complicaciones. El estudio de la cavidad bucal humana,
la descripcion de su composicion de especies permite
rastrear la interaccion de los microorganismos y macro-
organismos, comprender los mecanismos de influencia
de los microorganismos, asi como sus metabolitos, en la
formacién de condiciones no saludables y en el cuerpo
humano como un todo. Este articulo de revisiéon propor-
ciona una descripcion del microbioma del tracto respi-
ratorio superior humano. Se presta gran atencién a las
complicaciones asociadas con patologia cardiovascular,
patologia del sistema respiratorio y del sistema urinario,
que pueden surgir debido a una alteracién del equilibrio
del microbioma en el cuerpo humano.

Los resultados del estudio demuestran la importancia de
estudiar la relaciéon entre la microbiota de las cavidades
bucal y nasal y el riesgo de infecciones del tracto res-
piratorio superior y complicaciones cardiovasculares, lo
que permite corregir el tratamiento y aumentar el poten-
cial de rehabilitacion.

Palabras clave: microbioma, cavidad bucal, tracto res-
piratorio superior, amigdalitis aguda, enfermedades car-
diovasculares, Staphylococcus aureus, Pseudomonas
aeruginosa.
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he micro biota of the upper respiratory tract in
healthy adults is much less well understood. It
has been suggested that the micro biota may be
one of the factors influencing the development of infec-
tion, worsening or improving the course of the disease’.

In the scientific literature, there is insufficient information
on the study of micro biota in the inhabitants of the Far
North, as well as in the immigrant population living for
more than 5 years, who have undergone long-term ad-
aptation to its extreme conditions?. Given the relevance
of studying the relationship between the intestinal mi-
cro biota, considered as a separate organ of the human
body, there is a need for this study to identify the role
in the health of the indigenous population and people
coming to live permanently in the Far North. Also, these
studies should be conducted to detail and systematize
the features of micro biota in people living in different
climatic geographical zones of Russia®.

Currently, special attention is paid to the treatment and
rehabilitation of diseases caused by the most common
opportunistic microorganisms such as Pseudomonas
aeruginosa, Staphylococcus aureus and Streptococ-
caceae. Pseudomonas aeruginosa is an opportunistic
pathogenic microorganism (APM) that causes lesions
only when the immune system response is reduced*’.

Staphylococcus aureus can normally live for years on
the skin, mucous membranes and in the intestines with-
out causing harm. Thus, the bacterium permanently lives
in the nasopharynx of about 20% of people, episodically
- in 60%. But in stressful situations - when immunity is
reduced, after trauma or surgery - Staphylococcus au-
reus can cause staphylococcal infection® 2.

Streptolococus aureus is a UPM that normally inhabits
human mucous membranes and skin, and is constantly
present in the oral cavity, nasopharynx, large intestine,
and vagina®.

The multisystem and clinical diversity of symptoms of
synegnaemia infection is reflected in the number of com-
plications of this condition. The most frequent negative
consequences include generalization of the infectious
process, infectious-toxic shock, necrotizing colitis, abs-
cessing, gangrenous changes, sluggish course of infec-
tion in the mucous membranes of the ear, oropharynx,
nose, conjunctiva, formation of meso tympanitis, bron-
chiectasis, creeping corneal ulcer, partial or complete
deafness, unilateral blindness®.

Staphylococcal infection manifests itself depending on
the organ affected. It manifests as folliculitis, boils, car-
buncles, scalded skin syndrome, tonsillitis, bronchitis,




pneumonia, pleurisy, otitis media, arthritis, meningitis,
endocarditis.

B-haemolytic group A streptococcus (BHSGA) often af-
fects the upper respiratory tract. Diseases associated
with Streptococcaceae are divided into primary (otorhi-
nolaryngeal diseases, as well as skin lesions) and sec-
ondary (glomerulonephritis)®°.

Today, many patients undergo therapy every year to
avoid recurrence of the infectious process. Treatment is
aimed at strengthening the immune system. And also the
main task is to reduce the risks of complications associ-
ated with diseases of the cardiovascular system, respira-
tory system™.

In view of the fact that the active infectious process has
a direct impact on the course of the patient’'s CVD, con-
tributing to their exacerbation.

We would like to consider in more detail several diseases
that are currently included in the list of topical infections.

Acute tonsillitis, an infectious disease that can be caused
by viruses of single-stranded, double-stranded DNA,
single-stranded RNA. Streptococcus pyogenes is con-
sidered the most common causative agents. The route
of transmission of the virus is airborne. Autoinfection
through normal oral flora is also possible'®12.

The occurrence of recurrent episodes of sore throat with
minor complaints suggests recurrent acute tonsillitis
(RAT). One of the popular complications of ROT is con-
sidered to be tonsil fibrosis and peritonsillitis's.

Beta-haemolytic group A streptococcus (BHSA) can
cause infections of the respiratory system (pneumonia,
empyema), cardiovascular system (endocarditis), lym-
phatic system (lymphangitis, lymphadenitis), and urinary
system (acute glomerulonephritis)*®.

Community-acquired pneumonia (CAP) is an acute lung
lesion of infectious-inflammatory nature. The causative
agents of pneumonia can include: Streptococcaceae,
Streptococcus pneumoniae, Staphylococcaceae, Kleb-
siella pneumoniae, Haemophilus influenzae, Legionel-
laceae, Herpesviridae, Influenza Virus and Parainfluen-
zae. Complications of pneumonia are divided into pul-
monary (obstructive syndrome, abscess, lung gangrene)
and extrapulmonary (endocarditis, myocarditis, meningi-
tis, glomerulonephritis)'®.

It is necessary to dwell on an extremely important and
relevant block: study of oral microbiota, analysis of anti-
biotic resistance, selection of antibiotic therapy. To com-
petently determine the complex of treatment and reha-
bilitation measures for patients with somatic diseases, it
is necessary to study in detail the morphology and prop-
erties of microorganisms, including the determination of
antibiotic sensitivity, as well as to take into account the
symbiotic approach in the context of macro- and micro-
organisms’8.19:20,
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he Russian and foreign literature in PubMed,

Web of Science for the last 5 years was ana-

lyzed, using analytical, statistical, comparative
methods of research, analysis of case histories and out-
patient records of residents of the Tyumen region and
the Far North.

o date, a wealth of data has been presented on

the interaction between the microbiota and its

host in vivo. A huge amount of research is de-
voted to the role of microbial associations in the patho-
genesis of infectious diseases of the human oral cavity,
such as caries and periodontitis, while the influence of
microorganisms on the development of other diseases
remains almost unexplored.

The microbiota of the oral cavity is anatomically and
physiologically the initial section of the gastrointestinal
tract (digestive conveyor belt) and the entrance gate
that determines the colonization resistance and devel-
opment of the microcosm of other biotopes of the diges-
tive and bronchopulmonary systems. Previous studies
have shown that the oral and gut micro biota of healthy
individuals share a number of interdependent common
features. The oral micro biota reflects the state of the
microflora of the entire gastrointestinal tract and can be
used for a comprehensive assessment of the gastroin-
testinal microflora at the stage of preventive evaluation.

Today, there is no doubt that the microflora of the gas-
trointestinal tract, and in particular of the oral cavity, is
a vast spectrum of microorganisms that contains bac-
teria, protozoa, fungi and viruses. The relationship be-
tween bacteria and viruses in the oral cavity is mainly
the subject of investigation in infectious diseases, but
the qualitative and quantitative parameters of the viral
component of the microflora in healthy individuals are
hardly ever established.

The human upper respiratory tract is formed by several
different anatomical niches, different in the level and
form of contact with the external environment, as well
as in the level of oxygenation, which affects the com-
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position of the taxonomic micro biota. Such anatomical
structures include: nasal vestibule, nasal cavity, which
includes 3 nasal passages, as well as paranasal sinus-
es, nasopharynx and oropharynx. Some microorgan-
isms are common to all anatomical structures, in general
it is typical for them to be differentiated by levels.

Of the entire human upper respiratory system, the nasal
vestibule has the maximum contact with the external en-
vironment. The nasal vestibule contains vibrissae, which
form a hair net that stops large (>3 ym) particles, as well
as serous and sebaceous glands. The skin fat absorbed
by the glands causes colonization by lipophilic bacteria
such as Staphylococcus, Cutibacterium and Corynebac-
terium, which are able to convert skin fats to short-chain
fatty acids.

Additional factors that cause Corynebacterium and
Staphylococcus aureus to multiply are an oxygen-en-
riched environment and humidity.

An oxygen-enriched environment and high humidity are
ancillary causes that promote the increase of Coryne-
bacterium and Staphylococcus aureus.

The nasal cavity warms and humidifies the inhaled air.

The nasal cavity is lined with mucus (mucin), its function
is to trap microparticles that have not been trapped in the
nasal vestibule.

There are few nutrients in the nasal mucosa; also, the
presence of organic acids and inorganic salts does not
favor the growth of microorganisms.

Bacteria of the Actinobacteria type, especially Coryne-
bacterium and Cutibacterium, are most abundant in the
nasal cavity. Most of these bacteria are symbionts. Spe-
cies of the genus Corynebacterium are associated with
constancy of the nasal cavity microbiome and reduced
possibility of infections in children. At the same time,
species of the genus Cutibacterium (formerly Propioni-
bacterium) are often found in the nasal cavity of adoles-
cents, in particular C. acnes, which is considered a factor
in acne. It is also most represented in the nasal cavity of
adults™2,

The nasal cavity is largely inhabited by archaea of the
genus Methanosphaera and Methanobrevibacter, which
are seen in the human gut, and Nitrososphaera, most
commonly found on the skin. The paranasal sinuses
are lined by the mesenteric epithelium. Their function
is to moisten and warm the inhaled air. The paranasal
sinuses were thought to be normally sterile. Studies
have been carried out to identify microbial taxa in the
sinuses of healthy people, namely a number of species
specifically - a number of species belonging to the or-
der Lactobacillales-Lactobacillus sakei, Carnobacterium
alterfunditum, Enterococcus mundtii and Pediococcus
pentosaceus?'.

In the nasopharynx, humidified and warmed air follows
into the lungs. Consequently, in the nasopharynx there
are microorganisms found in the vestibule of the nose
and nasal cavity - bacteria of the genus Staphylococcus,
Dolosigranulum, Corynebacterium, Streptococcus and
others.

According to one study, 4 types of microbial profiles are
distinguished depending on the dominance of a particu-
lar genus of microorganism Streptococcus, Fusobacte-
rium or Moraxella, as well as a mixed type®.

The literature suggests that the oropharynx is the main
source of microorganisms inhabiting the lower respira-
tory tract.

Based on the available data, it is concluded that some
bacteria (e.g. Corynebacterium ssp.) are found in all
parts of the upper respiratory tract. However, it is pos-
sible to distinguish species that are found only in some
sections. The diversity of the micro biota increases from
the nasal vestibule to the oropharynx.

Therapy of patients with bacterial diseases caused by
the above-described microorganisms is complicated by
the high prevalence of opportunistic microorganisms
with resistance to ABP, up to polybiotic resistance, the
difficulty of proper selection of antibiotic therapy regi-
mens and the emergence of secondary complications
that reduce the effectiveness of treatment, as a conse-
guence reducing the rehabilitation potential, which leads
to a longer period of recovery of the patient.

When choosing the treatment of pneumonia, timely detec-
tion and treatment of concomitant diseases is important.

In the conclusion of the analysis of the development of
upper respiratory tract diseases, it is necessary to focus
on monitoring the effectiveness of drug treatment and the
timeliness of the beginning of the stage of the complex
of rehabilitation measures, including increased physical
activity. In case of incorrect selection of antibiotic thera-
py and non-compliance with doctor’s recommendations,
patients may develop the following complications: car-
diovascular diseases (endocarditis), respiratory tract or-
gans (pneumonia), urinary system (glomerulonephritis).

An important step is the study of antibiotic sensitivity
and the properties of the oral and nasal micro biota to
determine effective therapy. Treatment adjustments with
antibiotic prescription are required for proper effective
treatment and rehabilitation measures.

The importance of the micro biome for human health
is now generally recognized. It plays an essential role
in human defense against pathogenic microbes and in
the functioning of the immune system. A great diversity
of micro biome in healthy people has been found. Dis-
turbance of the balance of the microbiological environ-
ment has an impact on the progression of various human
pathological conditions.




Research on the microbiome in Russian inhabitants,
including its northern territories, is insufficient. Large
domestic studies are needed to clarify the nature of the
micro biome in people living in harsh climatic conditions.

The detailed characterization of micro biome features
and mechanisms of influence on human health in the
Far North will contribute to solving important and priority
problems of developing technologies for health saving
and increasing the life expectancy of the population in
these conditions.

he results of the study prove the importance of
studying the relationship of oral and nasal cav-
ity micro biota with the risk of upper respiratory
tract infectious diseases and cardiovascular complica-
tions, which allows to correct the treatment and increase
the rehabilitation potential.

It is necessary to correct the micro biota of the oral cavity
towards the prevalence of representatives of normobiot-
ics, including the use of probiotic preparations. They can
become an additional means of prevention and medical
treatment of a number of diseases, as well as increase
the adaptive capacity of a person in the extreme condi-
tions of the Far North environment.
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