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Abstract. The article reviews the factors of dental exposure that may have a potential risk for the development
of pulmonary diseases.

Objective. To analyze the current national and foreign literature on the relationship between dental health and
pulmonary disease, while exploring current data and future research directions.

Materials and Methods. The study used analytical and bibliosemantic methods. The search for scientific infor-
mation on the medical research topic was conducted in the databases of the following search engines: the electronic library
of abstracts and theses of the Vernadsky National Library of Ukraine, PubMed, Medline, MedNet, Embase, BMJ Group,
Free Medical Journals, Free Medical Book, Scirus.

Research results and discussion. The analysis of literature data provides evidence of a host-pathogen interac-
tion associated with the oropharyngeal microbiome and its metabolites.

Cross-species interactions between microorganisms create a symbiotic relationship with the host macroorganism
by acting as a "sensor", "mediator" and "killer" of pathogens to prevent pathogens from colonising and integrating into
the host. Conversely, the immune response of the macroorganism must balance between inflammation to destroy the
pathogen and prevent unwanted immune responses against host tissue and its own microorganisms. When the composi-
tion, activity and function of the oral microbiome is disturbed, it causes dysbiosis. In the presence of orthopaedic struc-
tures in the oral cavity, the eubiotic balance is more or less shifted to a pathogenic state.

The article analyses the influence of structural materials and methods of their production, which are mainly used
in prosthetic dentistry, on the formation of biofilm, changes in the oral microbiome, and the spread of an inflammatory
reaction in the prosthetic bed.

The oral cavity is the first line of defence of the immune system against most foreign pathogens, which can affect
the immune and inflammatory reactions of the body as a whole. This factor can spread systemic inflammation that affects
other organs, including the lungs. The oral microbiota can influence the microbial community in the lungs through mi-
croaspiration and dispersal. In general, the oral-pulmonary axis can exchange components of its microbiome

The most common respiratory diseases associated with dust among dentists and its irritating effects on the res-
piratory system are also analyzed.

In general, ultrafine and nanoscale airborne particles have been studied for a long time, but with the development
of new technologies, their acute or chronic effects on the health of healthcare workers associated with dental practice
require more detailed study.

Conclusion. Understanding the relationship between oral health and systemic diseases, including pulmonary
diseases, and studying a multidisciplinary approach to the treatment of a particular disease can be important in terms of
extending healthy life expectancy and improving its quality. For effective health management, it remains an unsolved
issue whether it is possible to prevent systemic diseases by influencing oral diseases (and vice versa).

Keywords: microbiome, dysbiosis, bacterial adhesion, pulmonary diseases, oral health, biofilm, aerosols, nano-
particles, prosthetic materials, cross-species interaction of microorganisms.

Introduction. Recent research has revealed a bi-
directional relationship at the microbiome level between
oral health and lung disease. The proximity and continuity
of the oral cavity and airways allow the oropharyngeal mi-
crobiome to be the main determinant of the lung microbi-
ome[1]. At the same time, dentists are exposed to aerosol
pollution and dental dust for many years, which contrib-
utes to the development of various respiratory diseases [2].
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the electronic library of abstracts and dissertations of the
Vernadsky National Library of Ukraine, PubMed, Med-
line, MedNet, Embase, BMJ Group, Free Medical Jour-
nals, Free Medical Book, Scirus.

Research results and discussion. More than
three centuries ago, Antonie van Leeuwenhoek was the
first person to observe microbes with a microscope [3].
Nobel Prize winner Joshua Lederberg first coined the term
"microbiome" as a community of symbiotic and patho-
genic microorganisms [4]. It is known that the microbiome
is present in almost every part of the human body, and
comprises about 48 primary microbial environments,
among which 34% of all primary microbial sites are asso-
ciated with human skin, 25% with the gastrointestinal
tract, and 20% are associated with the head and neck cav-
ities. [5].

It is well known that the oral cavity is the first line
of defense of the immune system against most foreign an-
tigens. Accordingly, some oral bacteria affect the immune
and inflammatory responses of the body as a whole. [6]
Well-known factors that affect eubiotic balance include
genetics, lifestyle, immune response, medications, hormo-
nal changes, habitat, nutrition, oral hygiene, pH, salivary
rate and volume, molecular biochemistry in the oral bio-
film, etc. According to Petersen et al. [7], dysbiosis can be
characterized by three different scenarios that are not mu-
tually exclusive: a general loss of microbial diversity; loss
of beneficial microbes; and the proliferation of pathogenic
microbes.

Thanks to advances in technology, recent studies

have revealed a correlation between the oral microbiome
and systemic diseases. In particular, P. gingivalis and/or F.
nucleatum have been associated with periodontal disease
[8], head and neck cancer [9], pancreatic cancer [10], col-
orectal cancer [11], Alzheimer's disease [12], atheroscle-
rosis [13], and preterm birth [14]. The anatomical proxim-
ity and bi-directionality between the oral cavity and the
upper respiratory tract and lungs create conditions for the
exchange of microbiome, which is confirmed in clinical
studies [15].
The pathophysiological significance of the pulmonary mi-
crobiota is increasingly appreciated not only in classical
infectious diseases, pneumonia, bronchiectasis, and cystic
fibrosis but also in chronic non-communicable lung dis-
eases such as chronic obstructive pulmonary disease,
asthma, and fibrosis [16].

The oral cavity is a complicated ecosystem for the
survival of microorganisms, as it is subject to daily fluctu-
ations. Numerous literature sources report the impact of
orthopedic structures on the development and maintenance
of dysbiosis [17, 18]. For example, the presence of minor
inaccuracies and impaired density between the tooth and
the crown contributes to the accumulation of biofilm, bac-
terial microleakage, inflammatory reactions, and the de-
velopment of dysbiosis [17].

There are several theories of the origin of biofilm
on implants. Some authors are inclined to believe that the
microbiome of the implant and neighboring natural teeth
is common, which serves as a kind of depot for biofilms
from neighboring implants [15]. On the contrary, there is
an assumption based on the difference in the structure of
the tooth surface and the implant and, as a result, a differ-
ent mechanism of biofilm formation [18].

Comparative studies of the surfaces of titanium
and zirconium have also been carried out. Groessner-
Schreiber B et al. [19] and Scarano et al. [20] state that
bacterial fouling is higher on titanium discs compared to
zirconium dioxide. On the other hand, in the study by
Egawa et al. [21], bacterial adhesion was practically the
same for titanium and zirconium surfaces with the same
surface smoothness. Therefore, the determining factor in
bacterial colonization and adhesion is the surface rough-
ness of the material and the presence of a healthy oral mi-
crobiota.

At present, there is no doubt that partial or com-
plete dentures contribute to the occurrence of pathological
conditions in the oral cavity. Changes in the microbial bal-
ance activate lipid peroxidation processes, lead to a non-
specific resistance reaction and the development of inflam-
mation in the tissues of the prosthetic bed and their subse-
quent atrophy [20]. Favorable conditions for dysbiosis
arise due to increased temperature in the prosthetic bed
area and impaired heat exchange processes, as well as due
to mechanically damaged mucous membrane due to the
roughness and inhomogeneity of plastic [22].

There is an opinion that correlates the severity of
the condition of patients with chronic obstructive pulmo-
nary disease (COPD) through the connection of the respir-
atory tract microbiota with the oral microbiota [23]. The
prevalence of COPD is increasing worldwide and is cur-
rently the third cause of death in the world [24]. Among
the reasons that contribute to the spread of the disease is
the long-term inhalation of toxic substances, mainly to-
bacco smoke, which eventually worsens lung function,
leading to the development of COPD in adulthood. [25]..
Similarly to tobacco smoke, exposure to dental dust is a
well-known hazard in the practice of dentists.

Modern studies emphasize the pathogenic load of
bioaerosols in dentistry [26]. This has become particularly
alarming in light of the severe acute respiratory syndrome
pandemic - SARS-CoV-2, when healthcare workers are
the first to be exposed to droplet or aerosol contamination
[27]. The acute or chronic health effects of ultrafine and
nanoscale airborne particles have been studied for a long
time; however, their impact on dentistry and dental
healthcare workers requires more detailed research [28].
It has been concluded that the concentration of dust in the
air of the working area of orthopedic dentists is higher than
that of general dentists and pediatric dentists. This is asso-
ciated with more intensive processing of hard tooth tissues
in patients' mouths, and mechanical grinding of materials
for prosthetics, compared to dentists of other specialties
[29]. Dental practice involves working with a variety of
materials. The development of modern materials science,
along with progress, creates threats that require the atten-
tion of specialists. For example, grinding a nanocomposite
material releases nanoparticles, which, when inhaled, form
free radicals that contribute to oxidative stress and inflam-
matory reactions [30]. It is believed that due to its micro-
size, the material can enter the bloodstream and brain
through the olfactory epithelium [31]. Water cooling,
which is proposed as an alternative by incorporating nano-
particles into water droplets, thus increases their size but
may contribute to acrosolization by increasing the patho-
genic load on the working environment [32].

Conclusion. The results of the analysis of litera-
ture publications show a correlation between the oral
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microbiome and systemic diseases, including the lungs.
The state of the oral cavity is an important factor influenc-
ing the overall health of the body through the interaction
between host cells and the oral microbiome. The contigu-
ity of the microbiome from the nasal passages and oral
cavity to the upper respiratory tract and lungs allows the
components of the microbiome to be exchanged in the
course of life. Dysbiosis from the oral cavity causes the
migration of pathogens and their metabolites to other parts
of the body, including the lungs, which in return causes
lung disease. Understanding the relationship between oral
health and systemic diseases, including pulmonary dis-
eases, and studying a multidisciplinary approach to the
treatment of a particular disease can be important in terms
of extending healthy life expectancy and improving its
quality.Further studies of the oral microbiota that cannot
be cultivated may be important to determine the key influ-
ences that initiate and contribute to disease.

Directions for future research. Further study
and implementation of salivary microbiota analysis as part
of screening during routine dental visits may be a way to
address this issue. The study of dysbiosis, diagnosis, and
monitoring of treatment using saliva analysis, training of
specialists in other specialties, and the formation of inter-
actions to coordinate personalized medicine aimed at pre-
vention is the direction of future research.
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Pesrome. VY crarti  po3mISTHYTO
CTOMATOJIOTIYHOTO  BIUTMBY, IO  MOXYTh
TIOTEHIIHUI PU3HMK HAa PO3BUTOK JIETEHEBUX XBOPIO.

MerTa nocimkenns. [IpoBecTn aHasi3 cy4acHUX
BITYM3HSIHUX W IHO3EMHHUX JITEPaTypHUX BiIOMOCTEH
OO 3B’SI3Ky MIDK CTOMATOJIOTIYHUM  3[0pPOB’SIM i
JIETEHEBUMH XBOpPOOaMH, OJHOYACHO Oepydd 1O yBaru
MTOTOYHI JTaHi Ta MaWOyTHI HAPSAMKH JTOCIIiIKCHb.

(axropu
MaTH

Marepianu i Merogu JOCHiTKeHHS. Y
JIOCITI JKEHHI BHUKOPHCTAHO aHAJI THYHUH i
0i0J1ioOCEMaHTHYHAN ~ METOMIH. INomyx  HaykoBoi
iHpopMamii MOA0 JOCHIAHOT MEIMYHOI TEMaTHKH

NpoBOAWIIM B 0a3aX J@HMX TaKUX IOIIYKOBUX CHUCTEM:
€JIEKTPOHHOI  0i0mioTekn aBropedepariB, IUcepralii
pecypcy Hartionanshoi 6i0Omiorekn VYkpainu im. B. 1.
Bepnancekoro, PubMed, Medline, MedNet, Embase, BMJ
Group, Free Medical Journals, Free Medical Book, Scirus.

Pesynbrarn pociaimkeHb Ta iX 00roBOpeHHs.
Awnaniz  miTepaTypHHX —NyOmiKamid — CBITYMTH  TIPO
B3aEMOII0  Xa3siH-MATOreH, SKUA OB SM3aHHMH 13
MIKpOOIOMOM POTOIJIOTKH Ta #oro mertabomitamu. Lleit
(akTOp MOXXKE IOUIMPIOBATH CHCTEMHE 3allaJIeHHS, SKe
BIUIMBA€ Ha IHIII OpraHW, 30KpeMa JereHi. Y cCTarTi
MPOAHANI30BAHO BIUIMB KOHCTPYKIIHMUX MarepiaiiB i
METO/IIB IX BUPOOHHIITBA HA YTBOPEHHS OlOIUIIBKYU, 3MiHY
MiKpOOiOMYy TIOPOXKHMHU pPOTa, IMOUIUPEHHS 3armajibHOl
peakuii TPOTE3HOro Jioka. Takok 3aKIEHTOBAHO Ha
HAWITOUIMPEHIINX PECTiPaTOPHUX 3aXBOPIOBAHHAX CEPel
CTOMATOJIOTIB,  IIOB’SA3aHMX 13 IWIOM 1  Horo
MOAPa3HIOBAJIBHY 10 Ha OPTaHU JIUXaHHSI.

BucnoBok. Po3yMiHHS 3B’S13Ky MDK 30pOB’SIM
MOPOXKHMHU pPOTa Ta CUCTEMHHMH 3aXBOPIOBAaHHSIMH,
30KpemMa JIETEHEBUMH, BUBYCHHS
MYJIBTHAMCUMIUIIHAPHOTO — MIAXOLYy [0  JIKyBaHHS
OKpPEMOTO 3aXBOPIOBAHHS MOXKE OyTH Ba)KJIMBUM 13 TOYKH
30py IIPOJIOBXKEHHS TPUBAJIOCTI 370pOBOro OyTTS Ta
MoKpateHHs Horo sikocti. s eexTuBHOTO yrpaBimiHHS
3[I0POB’SIM 3aJIMINAETHCS BIIKPUTHM MTUTaHHS, Y4 MOXHA,
BIUIMBAIOYM HA 3aXBOPIOBaHHS MOPOXKHHHH  pOTa,
3ano0irT CUCTEMHUM 3aXBOPIOBAHHSM (1 HABIAKH).

KirodoBi ciaoma: MikpobioMm, aucOakTepios,
OakTepiaibHa aaresis, JIETEHEBl 3aXBOPIOBAHHS, 3J0POB’sI
MMOPOXKHUHU pOTa, OIOIUIIBKA, aepo30ii, HAHOYACTHHKH,
MIPOTE3Hi Marepiany, MDKBHIIOBA B3aEMOJIIS
MIKpOOpraHi3MiB, €y0i0THYHA piBHOBAra.
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