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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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3. Submitted material must include a coverage of a topical subject, research methods, results,
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Smoking is one of the most common harmful habits that can
lead to the development of pathological processes in various
organs and systems. At the same time, smoking in childhood
and adolescence especially contributes to the deterioration of
the general somatic condition, increases the risk and determines
the severity of the course of respiratory diseases, which in the
future has an impact on the development and functioning of the
respiratory system, becomes the cause of dependent conditions
and complicates the course of accompanying pathology. It is
believed that disruption of the microcirculatory channel can
be one of the key links in the development of pathological
processes in the oral cavity. Therefore, improving the quality of
diagnosis of lesions of the microcirculatory bed of periodontal
tissues in the early stages of the inflammatory process became
the goal of our work.

Material and methods: All patients were divided into 2
groups: the main group adolescents from 14 to 17 years old
who smoke, and the control group - adolescents who have never
smoked. Determination of the degree of damage to the vascular
bed of periodontal tissues in adolescents was carried out with
using biochemical analysis of oral fluid to detect in it prognostic
markers of microcirculation disorders in periodontal tissues
with determination of the level of arginine, nitrates, citrulline,
urea. The index of micro crystallization of oral fluid, the rate of
saliva secretion and the pH of the oral fluid were detected also.

Results: The results and their analysis indicate certain
differences in the biochemical profile of the oral fluid of
adolescents who smoke and adolescents who do not have this
habit. The following values of the investigated indicators were
obtained. Interquartile indicators of the level of arginine in the
main group are 6.19-13.63, in the control group - 9.01-12.12;
nitrates — 98.2-174.84 and 96.3-179.39, citrulline — 10.20-17.39
and 7.31-14.38, urea — 10.2-15.9 and 11.1-17.7 in accordance
with the specified procedure. Such a situation may indicate the
presence of an early biochemical response, which appears some
time before clinical manifestations, since individuals with an
intact periodontium were selected for participation in this study.

Conclusions: Smoking is an unconditional factor that worsens
the morpho-functional condition of the mucous membrane of the
oral cavity not only in adults, but also in children. Yes, a reliable
difference between smokers and non-smokers was determined
for arginine and citrulline indicators; no significant differences
were found between the parameters of nitrates and urea.

Key words. Smoking, microcirculatory disorders, adolescents.

Introduction.

Smoking is one of the most common harmful habits [1,2],
which leads to a negative effect in human organism and can
be fully regarded as a risk factor for life-threatening diseases.
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It was established that a long history of smoking leads to a
decrease in the average life expectancy of this contingent by 22
years and a threefold increase in the mortality rate. But, despite
this, a rapid increase in the number of smokers is determined,
which, according to forecasts, will lead to the death of about 10
million people annually by 2030 [3]. According to American
researchers, smoking in childhood and adolescence contributes
to the deterioration of the general somatic condition, increases
the risk and determines the severity of the course of respiratory
diseases, which in the future has an impact on the development
and functioning of the respiratory system, becomes the cause of
dependent conditions and complicates the course of concomitant
pathology [4]. There are sad statistics about the use of tobacco by
children and adolescents. Thus, it is known that every day 2,500
children under the age of 18 use their first cigarette, and more
than 400 of them become new, permanent smokers, and half of
them will die from this addiction in the future [5]. The situation
is worsened by the fact that in childhood and adolescence, a
person searches for his society, forms an emotional and cognitive
space for adult life. At this time, attempts and experiments are
especially relevant, sometimes without understanding their vital
risks [6]. Most people who use tobacco started in their teens.
As statistics show, those who start smoking at a younger age
are more likely to become addicted to nicotine and have greater
problems with quitting smoking [7]. According to the 2017
survey, 9.7% of final graders, 5.0% of tenth graders, and 1.9%
of eighth graders had used cigarettes in the past. Analyzes of
the 2012 National Youth Tobacco Survey (NYTS) found that
20.8% of adolescent tobacco users reported having a need to
use tobacco within 30 minutes of waking, which is classified
as a classic symptom of nicotine dependence. This study also
reported data on 41.9% of adolescents who reported a strong
craving for tobacco [8]. Other studies have found that the degree
and frequency of nicotine use do not affect the ability to quit.
Thus, irregular smoking among adolescents is associated with
the same level of difficulty in quitting as with daily smokers [9].

The determination of the specific mechanisms of the influence
of smoking addiction on the state of the microcirculatory
bed, in particular microcirculation, is relevant and timely, for
the further formation of therapeutic and preventive tactics, in
relation to periodontal tissue diseases associated with tobacco
smoking in adolescents. The aim of our study was to improve
the quality of diagnosis of lesions of the microcirculatory bed
of periodontal tissues in the early stages of the inflammatory
process for the further formation of therapeutic and preventive
tactics regarding diseases of periodontal tissues associated with
tobacco smoking.

Materials and Methods.

All patients went to the dentist for a preventive examination.
Dental status was determined after an examination with using
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a dental mirror and a probe. The patients were divided into 2
groups: the main group - 19 adolescents from 14 to 17 years old
who smoke cigarettes, and the control group - 20 adolescents
from 14 to 18 years old who have never smoked. Oral fluid for
biochemical analysis was collected from patients in the morning
on an empty stomach by spitting into a measuring tube. In order
to avoid the formation of increased concentrations of nitrates
and nitrites in the oral fluid, patients were recommended to
refrain from consuming foods containing dyes (sausages,
sausage, ketchup, early ripening vegetables, etc.) for 3 days
before the start of the study and during its conduct. It was also
not recommended to use mouth rinses and stay in direct sunlight
for a long time. Determination of the degree of injury to the
vascular bed of periodontal tissues in adolescents was carried
out with using a biochemical analysis of oral fluid to identify
prognostic markers of microcirculation disorders in periodontal
tissues. Thus, for this, the amount of arginine was determined
by the method of S. Sakaguchi (reaction with o-naphthol)
[10]. For this purpose, permutite was placed in the absorption
column, 5 ml of the solution under investigation was slowly
passed through it, then washed with NaCl solution (0.3%). To
determine arginine, 2 ml of the solution was taken, and 0.5 ml of
a cold solution of a-naphthol and urea was added (0.2% solution
of a-naphthol in absolute alcohol, which was diluted 1:4 with
a 10% urea solution before use). After 2 minutes, 0.2 ml of
sodium hypobromite solution (0.66 ml of bromine in 100 ml
of 5% NaOH solution) was added. The solution was left for 20
minutes at 0°C, then quickly brought to room temperature and
the optical density was measured on a SF-46 spectrophotometer
at a wavelength of 525 nm. The quantitative content of citrulline
was determined according to the method of AG Gornall and
A.Hunter (reaction with diacetylmonooxime in a strongly acidic
medium) [11]. To determine citrulline, 0.7 ml of the material
sample was incubated with 0.1 ml of urease (Sigma, USA)
solution of 15 mg/ml for 15 minutes at 37°C. Then 0.2 ml of
trichloroacetic acid (20%) was added and centrifuged (2 min,
12,000 rpm) and the reaction with diacetyl monooxime was
carried out. The quantitative content of urea was determined by
the diacetylmonooxime method, using a standard set of reagents
from the company "Felicit" Ukraine. The concentration of
nitrates and nitrites was determined using the reaction with
the Griess-Ilosvay reagent. The quantitative determination
of nitrites is based on spectrophotometry of the dye, which is
created in the visible and ultraviolet part of the spectrum, since
the optical density (specific gravity) of the dye is proportional
to the concentration of nitrite ions. The concentration of nitrates
and nitrites is determined in the sum.

One of the integral indicators of the homeostasis of the oral
cavity is the mineralizing potential of the oral fluid, which
was assessed by its microcrystallization. The evaluation of
microcrystallization was carried out in average scores depending
on the types of crystal formation. Assessment of the mineralizing
potential of oral fluid: 0.0-1.0 — very low; 1.1-2.0 — low; 2.1-3.0
— satisfactory; 3.1-4.0 — high and 4.-5.0 — very high. To study
indicators of microcrystallization and mineralization potential
oral fluid was obtained in the amount of 0.2-0.4 ml was taken
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from the bottom of the oral cavity using a sterile pipette without
stimulation two hours after eating and rinsing the oral cavity
with distilled water. Three drops of oral fluid were placed on
a slide pretreated with alcohol and dried at room temperature.
After drying, the drops were examined under a microscope.
Determination of the types of microcrystallization was carried
out depending on the detected types of crystal formation.

Statistical processing of the data was performed using the
Statistica for Windows 8.0 software package. Statistical
processing was performed using the methods of variational
statistics. The conformity of the distribution to normality was
determined by the Shapiro-Wilk's test, which showed that
the samples are close to the normal distribution. Methods of
descriptive statistics (determination of numerical characteristics
of variables - arithmetic mean (M), mean sampling error (m),
determination of the reliability of differences (p), which were
tested via the Student-Fisher t-test in representative samples)
were used. Correlation between indicators was assessed using
Spearman's correlation coefficient (r). The difference in values
between comparative indicators was considered significant at p
<0.05.

The study was conducted in compliance with the basic bioethical
provisions of the Council of Europe Convention on Human and
Biomedical Rights (April 4, 1997), the Helsinki Declaration
of the World Medical Association on the Ethical Principles of
Scientific Medical Research with Human Participation, and the
Order of the Ministry of Health of Ukraine.

Results.

The results and their analysis indicate certain differences in the
biochemical profile of the oral fluid of adolescents who smoke
and adolescents who do not have this habit (Table 1). So, for
example, there is a significant difference between the indicators
of arginine and citrulline, but there are no differences between
the indicators from the side of nitrates and urea.

Table 1. Changes in the biochemical profile of oral fluid in patients of
the main and control groups.

Interquartile range  Average value Error
Arginine
Main group 6.19-13.63 8.10 0.64
Control group 9.01-12.12 11,11* 0.67
Nitrates
Main group 98.2-174.84 142.77 6.09
Control group  96.3-179.39 131.55 5.51
Citrulline
Main group 10.20-17.39 11.97 0.31
Control group  7.31-14.38 11,14* 0.30
Urea
Main group 10.2-15.9 13.28 0.34
Control group | 11.1-17.7 14.39 0.40

Note: * - significant difference with the control group, p < 0.05

The index of microcrystallization of oral fluid, the rate of saliva
secretion and the pH of the oral fluid are presented in Table 2.



Table 2. Indicator of microcrystallization of oral fluid and biophysical
properties of oral fluid in the studied groups (M+m).

Grou Indicator of Salivation H. units

P microcrystallization rate, ml/min L
Agroup ofnon-» 446 1g 0.3840.03  6.51+0.28
smokers
A group of 1.88+0.12% 0.14+0.01* 622+0.21*
smokers

Note: * - significant difference with the control group, p < 0.05

Discussion.

Smoke contains four thousand active substances that cause
quite diverse and specific changes in the oral cavity [12,13]. At
the same time, the authors associate the main effects of smoking
with the activation of bacterial aggression and, as a result,
increased changes in the microbiota of the oral cavity. There are
references about disorders in the soft tissue of oral cavity [14].

It should be noted that any exposure to nicotine among
youth is a cause for concern. In order to determine the effect
of smoking on subgingival bacteria, other confounding factors
that would dilute or interfere with the effects of smoking should
be eliminated, especially those associated with gingivitis
and periodontitis. The same situation has arisen around the
relationship between quality of life and the health of the oral
cavity, which has been discussed from a broader perspective
for many years, since pathological changes in the oral cavity,
in particular periodontal tissues, have a direct impact on the
daily life of patients [15]. It is believed that the quality of life
should be defined as something peculiar to individuals, their
most personal characteristics, related to both the constitutional
aspects of hereditary nature and those acquired in the course of
their life [13] and taking into account these concepts, special
attention deserves determination of factors and indicators for
measuring the standard of living of a person, correlating it
with the state of dental health. In dentistry, this relationship is
strongly emphasized by the fact that the health of the oral cavity
has a direct and inverse effect on a person's life in its physical
and psychosocial aspects [16].

This coincides with the opinion of other specialists in this
direction, who indicate that higher concentrations of L-arginine
and L-citrulline are observed in inflamed gum tissues, thereby
suggesting that changes in the concentration of nitric oxide (NO),
and therefore in microcirculation, occur in patients in gums with
gingivitis [17,18]. So, influence of detected changes of arginine
and citrulline characterized by consequent reduce nitric oxide
(most important endogenous substance for vasodilatation) that
realised in vasoconstriction of microcirculatory bed vessels
and ischemia development in oral cavity. Disturbance of organ
function in oral cavity as result of formed ischemia leads to
estimated changes of saliva production (both quantitative and
qualitative) with reduced self-protective property of saliva
influence that realize in start of pathological processes in both
soft and dense tissues of oral cavity.

Such a situation may indicate the presence of an early
biochemical response that appears a certain time before clinical
manifestations, since individuals with an intact periodontium
were selected for participation in this study. Therefore, taking
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into account the obtained results, it is possible to note the
leading role of early biochemical markers of damage to the
vascular bed of periodontal tissues in adolescents who smoke,
and to use them as a prognostic criterion for the possibility
of inflammation in this area. Of course, such data should be
compared with the determination of the condition of the oral
cavity, its microbiocinosis [19,20]. This, in turn, allows for a
purposeful approach to the choice of treatment and prevention
tactics at the pre-clinical stage, as well as at the early stages of
the inflammatory process, which is provoked by smoking.

Oral fluid, performing the function of a multifaceted and quite
indicative evaluation criterion, both of the state of the oral cavity
in particular, and of the body as a whole, can be a diagnostic
sign of any disease at its preclinical stage [21]. Therefore,
determining the biophysical processes of salivation allows
diagnosing a pathological condition and making appropriate
preventive and therapeutic decisions, using the buffering,
protective and other functions of this biological substance [22].
The availability and non-invasiveness of taking the necessary
amount of mixed saliva contribute to the possibility of wide
implementation of methods of determining the properties of
oral fluid in the practice of scientific research.

As can be seen, the deterioration of the rate of salivation
completely depends on the presence of smoking addiction.
Despite the experience of addiction, there is a sharp decrease in
this indicator compared to the control group. At the same time,
no significant shifts in the pH of mixed saliva were observed.
The influence of smoking experience on clinical indicators
of oral cavity health deserves special attention. These data
should be useful in formulating a strategy for the diagnosis and
prevention of major dental diseases in children with different
periods of smoking addiction.

At the same time, the importance of establishing a stable
pattern of oral health before adolescence and beyond can be
challenging for lifestyle changes during this period of life
[13]. In adolescence, lack of time and forgetfulness are often
cited as reasons for bad oral hygiene habits [23]. Children's
personal self-esteem can be associated with positive oral health
behaviors.

Periodontal destruction, alveolar bone loss and gingival
recession were previously found to be significantly increased
in smokers compared to non-smokers [24] and it was concluded
that periodontal differences between smokers and non-smokers
were observed. Our study did not assess significant changes
in saliva status that could be explained by compensatory
hypersalivation, but requires further investigation.

Changes in the dental status of adolescents with smoking
addiction revealed in the study indicated certain aspects of
the risk of developing dental diseases in this group of patients
with the prevalence of periodontal inflammation. The most
vulnerable, with a short history of smoking, were periodontal
tissues. This may indicate a direct effect of tobacco smoke on
the microcirculation of the gums. However, it should be noted
that such a mechanism of action must be confirmed by an
experimental evidence base, which, in turn, creates a promising
scientific direction for further research. In addition, further
studies are needed to evaluate biophysical and biochemical



changes in oral fluid or even changes in the structure of paranasal
sinus walls [25-28] and depending on inflammation [29-32]. We
believe that the lack of certain changes in the main group was
associated only with a short period of addiction to smoking, and
over time the situation may shift in the direction of negative
changes. This also requires further studies in this patient group.
A comprehensive record of maintaining oral hygiene in proper
condition [33-36], determination of the level of total protein,
hydrogen sulfide, and nitrogen metabolites [37-40] is necessary
to prevent the development of inflammatory diseases when
creating periodontal care [41-46], as most significant detected
changes arginine and its precursor citrulline have received much
interest in the past two decades because of their potential effects
on whole-body nitric oxide production and augmentation of
NO-dependent signalling pathways [47], described in our work
changes of saliva property proves about much more various
consequences of biochemical changes in microcirculatory bed
vessels.

Thus, analyzing the obtained results of a comprehensive study,
it becomes clear the mutual relationship between the habit of
smoking and the state of periodontal tissues in both clinical and
biophysical aspects. Therefore, the planning of the following
diagnostic and treatment-prophylactic measures for adolescents
should be carried out taking into account this addiction.

Conclusion.

Smoking is an unconditional factor that worsens the
morphofunctional state of the mucous membrane of the oral
cavity in adolescents. There is a significant difference between
the indicators of arginine and citrulline, but there are no
differences between the indicators from the side of nitrates and
urea. Simultaneously, pathological process is characterized by
reducing salivation rate, pH and indicator of microcrystallization
of oral fluid,

The research is promising in terms of the future development
of diagnostic and therapeutic methods that could reduce or even
eliminate the negative impact of tobacco smoking in adolescents.
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