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Annotation. Relevance. Despite many years of scientific research and clinical results, cancer remains a global health problem.
In recent years, there has been an increased interest in studying the role of microorganisms in the occurrence, prognosis and
progression of cancer. The probability of isolating carcinogenic microorganisms in the oral microbiota is quite high. In this regard,
understanding the role of microorganisms in the occurrence and course of cancer pathology in the future can contribute to the
development of innovative strategies for the prevention, treatment of malignant neoplasms and minimization of complications of
antitumor treatment. The purpose of this review is a literature analysis of the relationship between representatives of the human
oral microbiota in the occurrence and prognosis of cancer. Collection and analysis of 1050 scientific papers using PubMed,
Google Scholar and eLIBRARY search engines, published from 2003 to 2024, of which 47 papers are included in this literature
review. According to the literature analysis, prevention, diagnostics and treatment of oncological diseases can and should be
supplemented by dental approaches aimed at normalizing the microflora. Understanding that oral sanitation significantly reduces
its bacterial contamination and, as a result, reduces the number of pathogenic and oncogenic microorganisms can improve the
quality of antitumor treatment without significant material and social costs. Conclusion. The use of modern methods of diagnostics
and monitoring of oral microbiota in dentistry can become the basis for the development of new strategies for the prevention and
treatment of malignant neoplasms of the oral mucosa. Integration of these data into clinical practice requires interdisciplinary
cooperation between oncologists, microbiologists and dentists to improve the prognosis of patient treatment.
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Introduction

Despite many years of research and significant
advances in clinical practice, cancer continues to
be one of the most serious global health problems.
Currently, there is an active search for new tools
and methods aimed at improving the treatment
of this pathology. Among them: new methods of
chemotherapy, radiation therapy, improved surgical
treatment techniques. Particular attention is paid
to accompanying dental therapy of cancer patients,
since they have an increased risk of developing
complications in the oral cavity during antitumor
treatment and during rehabilitation. To date, there
are insufficient etiopathogenetically substantiated
methods for the prevention and treatment of cancer.
In this regard, significant attention of scientists is
attracted by the oral microflora, which is considered
a potential trigger in the development of cancer not
only in the oral cavity, but also in many organs and
systems of the body. Understanding the interactions
between the oral microbiota and the development of
cancer can contribute to the development of innovative
approaches to the prevention and treatment of this
pathology, as well as to reducing complications that
arise during and after antitumor therapy.

The aim of this review is a literary analysis of the
relationship between representatives of the human

DENTISTRY

oral microbiota in the occurrence and prognosis of
oncological diseases.

Collection and analysis of 1050 scientific papers
using PubMed, Google Scholar and eLIBRARY
search engines, published from 2003 to 2024, by the
keywords: «Oral microbiota», «malignant neoplasms»,
«carcinogenesis», «oncogenic bacteria», «chronic
inflammation», «oncogenic bacteria», «the effect of
oral microbiota on the development of cancer», of
which 47 papers are included in this literature review.
The conducted systematic review made it possible
to evaluate and study the effect of oral microbiota
on the development of malignant neoplasms in the
oropharyngeal region, as well as in other organs and
systems of the body.

The oral cavity is an ecosystem inhabited by
diverse microbial communities collectively referred
to as the oral microbiota. Recent advances in technology
have significantly deepened our understanding of
the microbial ecosystem. Over millions of years of
co-evolution, dynamic relationships have developed
between humans and microorganisms, which can be
pathogenic (causing disease), commensal (natural
inhabitants), or symbiotic (based on mutual benefit) [1].
Understanding the oral microbial ecosystem may open
up new opportunities for developing interdisciplinary
approaches to maintaining homeostasis and microbial
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balance in the oral cavity to enhance mucosal immunity,
which is a pressing issue for practicing physicians
and healthcare researchers worldwide [2]. Tumor
tissues contain a large number of microorganisms.
These microorganisms, located within tumor tissue,
influence the processes of oncogenesis by colonizing
the tumor and changing its biological behavior [3].
The mechanisms by which intratumoral microbiota
can contribute to the development and progression of
cancer are very diverse: they include genomic instability,
mutations, epigenetic modifications, inflammatory
reactions, avoidance of the destructive effects of the
immune system, and influence on the metabolism of
tumor cells [4]. That is, the more diverse the quantitative
and qualitative composition of the oral microflora, the
higher the risk of tumor development and its negative
prognosis.

The role of oral sanitation is often underestimated
by both healthcare professionals and society as
a whole, despite the fact that the oral microbiota plays
an important role in maintaining the patient’s health
[5]. It is known that an unsanitized oral cavity and
the presence of foci of chronic odontogenic infection
can significantly disrupt the balance of microflora,
which, in turn, can lead to the development of various
diseases, including cancer both in the oral cavity and
in other organs and systems of the body [5]. When
performing oral sanitation, microbial contamination
is significantly reduced, which helps to reduce the
number of pathogenic microorganisms, and thereby
reduces the activity of foci of chronic infection, which
are often sources of pathological processes. Due to this,
the normal microbial balance is restored, which plays
an important role in the prevention of various diseases
and maintaining the general health of the patient [3-5].

Oral microbiota and its role in carcinogenesis

Over the past two decades, the scientific community
has recognized the presence of specific characteristics
inherent in malignant neoplasms. In 2000, Hanahan D.
identified six key properties of cancer cells: support of
proliferative signals, avoidance of growth suppression
mechanisms, resistance to apoptosis, unlimited replication
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capabilities, induction of angiogenesis, and predisposition
to invasion and metastasis [6]. A decade later, two more
characteristics were added to the above-mentioned:
changes in metabolic activity and the ability to resist
immune defense [6]. Modern studies indicate that
carcinogenesis associated with oral microbiota may
not only correspond to these characteristics, but also
contribute to their implementation [6]. In this regard, it
is obvious that microorganisms living in the oral cavity
significantly affect the occurrence of oncological diseases,
which emphasizes the importance of preventive dental
measures and control of the quantitative and qualitative
composition of oral microbiota [7]. Providing dental
care not only improves the overall health of patients, but
also has a positive effect on antitumor treatment. This
can reduce the risk of complications during therapy and
speed up the rehabilitation of patients [8].

The influence of oral microbiota
on oncoprogression in different organs
and systems of the body

Prevention, diagnosis and treatment of squamous
cell carcinoma of the oral cavity (squamous cell
carcinoma) require a multidisciplinary approach [9].
Research shows an increasingly clear link between the
condition of the oral cavity and the risk of developing
cancer. Preventive measures such as oral hygiene and
maintaining normal microbiota play a particularly
important role [10].

This type of cancer, which is the most common type
of malignant tumors of the head and neck, accounts for
about 2 % of all cancers worldwide [10]. Traditionally,
squamous cell carcinoma is associated with tobacco
and alcohol use, but recent studies suggest that certain
components of the oral microbiota may also be involved
in the etiology of squamous cell carcinoma [10].

According to studies [11,12], some bacteria that
belong to the genera Lactobacillus, Lactococcus,
Bifidobacterium, Streptococcus, Leuconostoc and
Pediococcus can produce lactic acid and belong to the
group of saccharolytic and aciduric streptococci. Due
to this, they are capable of acidogenesis, leading to
a decrease in pH [13]. Some of them can also synthesize
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Changes in the microbiota composition associated with squamous cell carcinoma of the oral cavity. Species names
labeled with red indicate bacteria enriched in normal sites, and species names labeled with blue
indicate bacteria increased in tumor sites [17]

other acids, such as acetic, butyric, isobutyric, isovaleric
and isocaproic, for example, Peptostreptococcus
stomatis [14]. These microorganisms can create an
acidic and hypoxic microenvironment in tumors, which,
with a high degree of probability, can enhance the ability
of tumors to metastasize [15, 16]. The microorganism
Porphyromonas gingivalis is known for its association
with the occurrence and progression of squamous cell
carcinoma of the oral mucosa [16]. In a study conducted
by Zhang L. et al. [17,18] involving 50 patients, it was
found that tumor tissue samples were characterized
by an increased content of Porphyromonas bacteria
compared to healthy tissue samples (Figure), these data
coincide with the results of other studies by Katz J. et
al. and Sayehmiri et al. [19-21].

At the same time, Porphyromonas gingivalis is one
of the most common periodontogenic microorganisms
that contribute to the development of inflammatory
periodontal diseases. According to WHO data, more
than 95 % of patients over 50 years of age suffer
from periodontitis, and in studies aimed at studying
the etiology and pathogenesis of periodontitis,
Porphyromonas gingivalis remains the most frequently
detected microorganism [17-21].

DENTISTRY

Other types of opportunistic and pathogenic
microbiota in the oral cavity also contribute to the
development of malignant neoplasms of the mucous
membrane. In a study by Rai et al. [21], elevated
levels of Porphyromonas endodontalis bacteria were
detected in the saliva of patients with oral squamous
cell carcinoma [22]. Ye C. et al [23], who used modern
sequencing methods, showed that Fusobacterium
nucleatum predominates in oral squamous cell
carcinoma samples compared to normal tissues in the
same patients [24]. These data are supported by the work
of Al-Hebshi NN et al [25], who also found a higher
abundance of F. nucleatum in oral carcinoma biopsies
compared to healthy samples [26]. Analytical data by
Perera M. et al. [27] in 2018 indicate that the presence
and concentration of Fusobacterium periodonticum
can serve as a prognostic marker of the severity and
progression of oral cancers. In a study by Takahashi et
al. [27] in Japanese patients with oral squamous cell
carcinoma and healthy controls, Alloprevotella was
found to be significantly more common in patients with
cancer. Alloprevotella may promote cancer development
by producing metabolites or toxins that cause chronic
inflammation of the oral mucosa, which in turn may
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lead to malignant changes in cells. This inflammatory
effect is confirmed for other Prevotella bacteria,
which can also cause reactive changes in tissues and
promote carcinogenesis. Recent studies by Zhang
[17] and colleagues have shown that oral squamous
cell carcinoma contains elevated levels of Prevotella
intermedia, and Torralba [28] and colleagues have noted
that some patients with oral squamous cell carcinoma
have an overall increase in Prevotella bacteria.

According to A.M. Avanesov and E.N. Gvozdikova,
the presence of carious teeth, chronic infectious
processes, outdated dental prostheses, and inadequate
oral hygiene contribute to alterations in the normal
microbiome of the mucosal membrane [29]. These
factors exacerbate tissue damage during antitumor
therapy. Although the direct influence of microflora on
the pathogenesis of oral mucositis was not specifically
examined in this study, the authors emphasize that
compromised local immunity combined with impaired
microcirculation creates favorable conditions for the
activation of opportunistic microorganisms. This
process leads to intensified inflammatory responses
and progression of erosive-ulcerative lesions of the
mucosal membrane [29].

It should be emphasized that bacterial degradation
products of the oral microbiota, particularly muramyl
peptides, can induce the production of pro-inflammatory
cytokines. Chronic maintenance of such an inflammatory
microenvironment may contribute to oncogenic
transformation by promoting genomic instability,
inhibiting apoptosis, and activating proliferative
signaling pathways in epithelial cells [30].

In 2000, Tateda et al. [31] detected Streptococcus
anginosus in cancer samples obtained from the oral and
pharyngeal regions. Subsequently, in 2005, Sasaki et
al. [30-32] confirmed that S. anginosus is significantly
elevated in patients with squamous cell carcinoma, but
not in other cancers. Importantly, the bacterium was
detected exclusively in plaque and not in the saliva of
patients. Rai et al. [28—-32] emphasize the importance
of S. anginosus in the carcinogenesis of oral cancer.
And in 2020, a number of researchers proposed the
use of S. anginosus as a non-invasive biomarker for
oropharyngeal cancer [33,34]. Other studies, including
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the work of Mager et al., indicate elevated levels of
Streptococcus mitis in patients with oral squamous cell
carcinoma. However, the results vary: in a study by Yang
et al. involving 197 patients, an inverse relationship
was found between Streptococcus abundance and
tumor progression. Perera et al. found that S. mitis was
frequently found in fibroepithelial polyp samples, which
were used as a control group in their study. However,
Streptococcus bacteria are cariogenic microorganisms
and are found in 100 % of the world population, as dental
caries and its complications remain the most common
dental diseases in both childhood and adulthood [34].

The state of the oral microbiota can also influence
the development of oncological diseases of other organs
and systems of the body. Morita E. et al. and Narikiyo M.
et al. [35,36] proved that Streptococcus anginosus and
Streptococcus mitis bacteria are often found in patients
with malignant neoplasms of the esophagus, these
data coincide with the data of Kawasaki M. et al. and
Gao S. et al. [37,38], who established a connection
between this type of microorganism and the risk of
developing gastrointestinal neoplasms. Porphyromonas
gingivalis, as shown by the studies of Chen MF et
al. [39], is detected in the tissues of malignant
neoplasms of the esophagus. In the works of X. Fan
et al, AV Alekseyenko et al, Mitsuhashi K. et al., Hu J.
et al. and Wu J. et al., Huang K. et al. [40—42] showed
a connection between pathogenic microorganisms of
the oral cavity, such as P. gingivalis and Fusobacterium
nucleatum, and the risk of developing pancreatic cancer
[43,44]. Also, according to the studies of Hosgood HD
and Yang J. et al. [45], low diversity of microbiota in
the oral cavity is associated with an increased risk of
lung cancer. A number of authors [40-46] note the
influence of oral microbiota on the pathogenesis of
breast cancer. A meta-analysis conducted by Shao et
al. [46] revealed a significant relationship between
periodontal diseases and the risk of developing this
disease. The work of Parhi L. et al. [47] confirms that
F. nucleatum can spread through the bloodstream and
colonize breast tissue, which leads to suppression
of antitumor immunity and acceleration of cancer
progression, these data correlate with the data of Van
der Merwe et al. [45-48].
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The most convincing evidence for the carcinogenic
effects of oral microorganisms is that of Fusobacterium
nucleatum and Porphyromonas gingivalis. In addition,
bacteria of the genera Streptococcus, Prevotella, and
Capnocytophaga gingivalis also play an important
role in the process of carcinogenesis. The proposed
mechanisms of the oncogenic effects of these
microorganisms on human cells include the induction
of chronic inflammation, antiapoptotic effects, and the
synthesis of carcinogenic metabolites. However, further
studies are needed to more accurately identify specific
oral bacteria as carcinogenic agents (Table) [49].

The use of bacteriophages for the treatment of
infectious diseases is one of the promising areas of
dentistry and medicine in general

The search for new promising, effective, but at
the same time non-toxic methods of treating diseases
of the oral mucosa, including chronic inflammatory
processes, as well as precancerous conditions and
possible reactions arising against the background
of various types of antitumor treatment, remains an
urgent problem. In this direction, methods using some
microorganisms to suppress and control the reproduction
of other microorganisms are actively developing. Such
drugs include bacteriophages [50].

Bacteriophages are viruses that infect bacteria,
causing changes in the structure and functionality of the

oral microbiome. However, the role of bacteriophages
in maintaining oral health and developing diseases
has not been adequately studied. Phages are effective
against planktonic bacteria and bacteria that form
biofilms, which provide protection for microbes.
These viruses are adapted to destroy biofilms by lysing
bacterial cells and penetrating bacterial capsules or
biofilm matrices. The high therapeutic potential of
phages is explained by their ability to be used together
with antibiofilm agents, which makes it possible to
combat resistant bacteria. The human immune system
is adapted to bacteriophages, which ensures their
safety and non-toxicity confirmed by clinical studies.
The key advantage of phage therapy is the lack of
resistance to phages, which makes them effective in
combating resistant infections. They have a narrow
specificity for certain types of bacteria, preventing
dysbiosis. However, in case of polyclonal infections
or to minimize the risk of resistance, it is necessary
to use a mixture of different types of phages, i.e., for
the effective use of bacteriophages in the prevention
and treatment of oral infections, as well as possible
reactions that occur during antitumor treatment, an
interdisciplinary approach is needed that combines
the knowledge and methods of dentistry and oncology.
Such an approach will allow achieving the best
therapeutic results, improving the overall health and
quality of life of patients [42-50].

Influence of oral microbiome representatives on oncogenesis

Microorganism Association with Cancer Types

Mechanisms of Influence Clinical Significance

Oral squamous cell carcinoma,
pancreatic cancer, esophageal
cancer

Porphyromonas gingivalis

Chronic inflammation induc-
tion, apoptosis suppression,
angiogenesis stimulation

Risk biomarker, prevention
target

Fusobacterium nucleatum Colorectal cancer, breast cancer

Acidic microenvironment
creation, antitumor immunity
suppression

Prognostic marker

Oropharyngeal cancer, esopha-

Streptococcus anginosus
geal cancer

Potential non-invasive
biomarker

Carcinogenic metabolite
production

Prevotella intermedia Oral squamous cell carcinoma

Chronic inflammation

induction Diagnostic potential

Gl tract cancer, pancreatic

Cariogenic streptococci
cancer

Acidic hypoxic microenviron-

: Importance of oral sanitation
ment creation
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Since their discovery a century ago, bacteriophages
have been the subject of scientific research as a potential
therapeutic agent. In a number of countries, the use
of phages in medical practice has long been proven.
However, a significant part of the Western world has
expressed skepticism regarding phage therapy, arguing
that there are no sufficient clinical trials confirming
its effectiveness. Currently, Russian scientists are
demonstrating an increased interest in bacteriophages,
which opens up new horizons for further research
and practical application of this treatment method. In
particular, studies conducted by Volkov E.A. and co-
authors [50] demonstrated that local application of a gel
containing bacteriophages can relieve exacerbations
in patients with chronic recurrent aphthous stomatitis
[51]. The work of Uryadnikova V.A. and colleagues [52]
emphasizes that bacteriophages have a positive effect
on the hygienic condition of the oral cavity, which is
expressed in a decrease in inflammatory processes and
a specific effect on pathogenic microorganisms. One
of the key advantages of bacteriophages is their ability
to act selectively on certain bacterial strains, which
allows preserving the integrity of the natural human
microbiota. These results substantiate the feasibility of
using bacteriophages in the treatment of infectious and
inflammatory periodontal diseases and other diseases
of the oral mucosa. Modern treatment approaches
consider the influence of oral microbiota on the results
of cancer treatment, where the use of bacteriophages
can be an effective method for correcting microbiota
during antitumor therapy. Changes in the composition
of oral microbiota can also complicate the course of
the disease and the rehabilitation process of patients,
which emphasizes the need for dentists to pay close
attention to the condition of the oral cavity of patients.
Thus, an important aspect of the prevention of malignant
neoplasms is associated with maintaining oral health,
where high-quality individual and regular professional
hygiene, treatment of inflammatory diseases of the oral
mucosa and gums can reduce the risk of carcinogenesis.
From the point of view of early diagnostics of
oncological pathology, the oral microbiota is of great
interest. Studies show that the presence of specific types
of bacteria can signal the initial stages of the oncological
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process. Changes in the composition of the microbiota
can serve as potential biomarkers, which opens up new
prospects for dentists in determining the predisposition
of patients to cancer and early preventive measures.
The interaction of dentists and oncologists opens up
new opportunities for prevention, early diagnosis and
comprehensive treatment of cancer. Effective treatment
of patients with cancer requires an interdisciplinary
approach and close interaction between specialists in
different fields of medicine.

Conclusion

According to the data of the presented studies,
the prevention, diagnosis and treatment of oncological
diseases can and should be supplemented by dental
approaches aimed at normalizing the microflora.
Understanding that oral sanitation significantly reduces
contamination and, as a result, reduces the number of
pathogenic and oncogenic microorganisms can improve
the quality of antitumor treatment without significant
material and social costs. Regular oral sanitation and
monitoring of the microbiotaplay an important role
in the prevention of oncological diseases. Timely
detection and treatment of oral diseases not only
improve the general health of the patient, but can also
significantly increase the chances of successful treatment
and a good prognosis for cancer patients. The use of
modern methods of diagnostics and monitoring of oral
microbiota in dentistry can become the basis for the
development of new strategies for the prevention and
treatment of squamous cell carcinoma of the mucous
membrane. Integration of these data into clinical
practice requires interdisciplinary collaboration between
oncologists, microbiologists and dentists to improve
patient outcomes.
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3HauyeHne MMKpPOOMOTbI NOSIOCTU PpTa B BOSHUKHOBEHUU U NPOrHo3e
OHKOJIorMyeckux sabonesaHuu opodapmHreanbHou obnacTm

A.M. AanecoB! ", E.H.I'Bo3aukoBa'.? ~, E. Cumuonuau' |g, B.A. TuroBa?
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AnHoTanusn. AkmyaibHocms. HecMOTpst Ha MHOTO/IETHHE HayuUHble MCC/Ie/JOBAaHUS M KITMHUYeCKUe Pe3y/IbTaThl, OHKOIOTH-
yeckue 3a00s1eBaHusI OCTalOTCs IV106aibHOM MpobsieMold 3apaBooxpaHeHus. B moc/ieiH1e rofbl BO3pOC MHTEPEC K H3YYeHHUIO POJU
MHKPOOPTaHU3MOB B BO3HHMKHOBEHUH, ITPOTHO3€ ¥ MPOrpeCcCUPOBAaHNK OHKOJIOTHYe CKHX 3a00/1eBaHUA. BeposTHOCTE BhifiesieHust
B COCTaBe POTOBOM MUKPOOMOTHI KaHL|epPOTeHHBIX MUKPOOPTaHU3MOB JI0CTaTOYHO BeJMKa. B CBsI3U € 3TUM, TIOHUMaH¥Ke pOn
MHKPOOPraHU3MOB B BO3HUKHOBEHUY M TEUeHHH OHKOJIOTMUEeCKOH MaTo/IOTHH B JaTbHEHIIIeM MOXKeT CIIoCOBCTBOBaTh pa3paboTKe
VMHHOBALIMOHHBIX CTpaTeryii MpoGuIaKTUKH, JieueHHs 37I0KadeCTBeHHBIX HOBOOOPa30BaHUM U MUHUMU3AL[UH OCJIOKHEHUH
TIPOTHBOOITYX0JIeBOTO JieueHHst. Llesbio JaHHOTO 0630pa SIBJISIeTCS JINTepaTyPHBIM aHa/I|3 POJH TPeACTaBUTee MUKPOOHOTHI
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TIOIOCTH PTa Ye/I0BeKa B BO3HUKHOBEHHH U MPOTHO3e OHKOJIOTHUECKUX 3aboneBaHuid. B Xome uccieoBaHust mpoBefieHbl cOop
u aHaiu3 1050 HayuyHbIX paboT C MOMOIIBIO TTOMCKOBBIX crcteM PubMed, Google Scholar u eLIBRARY, omy6/iMKOBaHHbBIX
€ 2003 1o 2024 rr., cpesivi KOTOPBIX 47 pabOT BK/IIOUEHBI B JaHHBIN TUTepaTypHbIk 0630p. COriacHo JaHHBIM [TPOBEEHHOTO
JIUTepaTypHOTO aHa/M3a, Mpo(uIakTHKa, JUarHOCTUKA U JIeUeHHe OHKOJIOrMUeCKUX 3a00/1eBaHUi MOTYT U [IO/DKHBI ObITh
[JIOTIO/THEHBI CTOMATO/IOrMUYeCKUMH MTOX0/IaMU, HAlPaB/IeHHBIMU Ha HOPMAJTU3aLIMI0 MUKPOOGHUOTHI MM0JIOCTH pTa. [IoHMMaHMie
TOTO, YTO CaHALUs MOJIOCTH PTa CYLIEeCTBEHHO CHWXKAET ee GaKTepualbHyr0 06CeEMeHEHHOCTDb U KaK C/Ie[ICTBHE COKpalljaeT
KOJINUEeCTBO TIaTOT€HHBIX ¥ OHKOTeHHBIX MUKPOOPTaHU3MOB, MOXKET TIOBBICUTH KaueCTBO ITPOTHBOOITYXO/IEBOTO JieueHus Oe3
CYIL[eCTBEHHBIX MaTePHa/IbHBIX U COLMATBHBIX 3aTpat. Bbigoobl. [IpruMeHeHVe COBPEMEHHBIX METO/IOB JUarHOCTUKH M MOHUTOPHHTA
MUKPOOHOTHI MOIOCTH PTa B CTOMAaTo/IOMMK MOXKET CTaTh OCHOBOM /1711 pa3pabOTKK HOBBIX CTpaTerkii MpoQUIakTUKY U JIEUeHUs
3/I0KaueCTBeHHbIX HOBOOOPA30BaHMI C/IM3UCTOM 0DO0/IOUKU TI0I0OCTH pTa. VIHTerpanys 3TUX JaHHbIX B KIIMHAUECKYIO MPAKTUKY
TpebyeT MeXKMCIIMIVTAHAPHOTO COTPYAHUYECTBA MEX/y OHKOJIOraMH, MUKPOOHOJ/IOraMy ¥ CTOMATO/I0raMu /ISl Y1y UllieH st
MPOTHO3a JieUeHHUsI MalueHTOB.

KiroueBbie ¢/10Ba: MUKPOOKOTA MOJIOCTH PTa; 37I0KAYeCTBEHHBIE HOBOOOPA30BaHKsI; KaHL|epOreHe3; OHKOTeHHbIe HaKTepuu;
XPOHHUYECKOe BOCIa/leHue

Hudopmanms o punancupoBanun. Pabota BbinonHeHa 6e3 CIOHCOPCKOM MOAEPKKH.
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