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The article highlights the correlation between the indicators of the immunological status of the oral fluid and
the intensity of the periodontal inflammatory process in children with chronic catarrhal gingivitis who live under
the conditions of complex effects of environmental pollution and fluorine and iodine deficiency. We evaluated the
condition of the periodontal tissues of children aged 7, 12, 15 years based on clinical data and indicators of the
papillary-marginal alveolar index (PMA), which was used to determine the intensity of the periodontal inflammatory
process (G. Parma, 1960; Masler, 1967). The level of leukocytes and the content of immunoglobulins Ig A, M, and
G were determined in the children's oral fluid, which reflected the immunological status of the examined children.
To study and analyze the relationship between the indicators of the immunological status of children's oral fluid
and the PMA index, a correlation analysis of these parameters was conducted. It was established that with the in-
crease in the age of children, the number of leukocytes (t=0.81) and PMA index levels (t=0.83) increase statistically
significantly (p<0.001). The study revealed the presence of negative, statistically significant (p<0.001), correlations
between children's age and concentrations of immunoglobulins — IgA (t=-0.83), IgM (1=-0.83), IgG (t=- 0.83). There
are statistically significant correlations (strong and medium strength) between the PMA indices' values and all chil-
dren's immunological indicators. A direct correlation has been established between PMA indices and the number of

leukocytes; and there is a negative correlation between PMA indices and immunoglobulins (IgA, IgM, IgG).
Key words: chronic catarrhal gingivitis, children, environmental situation.

Connection of the publication with planned re-
search works.

This study is a fragment of the planned SRW: “Mod-
ern approaches to the prevention and treatment of
the main dental diseases in children of Lviv Region,
taking into account somatic pathology and ecological
and social living conditions”, state registration number
0110U002147.

Introduction.

The issue of anthropogenic environmental pollu-
tion remains highly relevant for Ukraine, the territory of
Ukraine is loaded with 2 billion tons of waste, of which
13 million tons are highly toxic and hazardous to health.
About 17 million people in Ukraine, or 34% of the coun-
try’s total population, are adversely affected by atmo-
spheric pollution, 11 million (28%) constantly live in
conditions of a health-threatening level of air pollution.
Assessing the environmental situation in the Lviv region
in general, many trends of both negative and positive
nature are observed. On the one hand, there are several
areas of significant environmental pollution and eco-
logical threat, and on the other hand, there are several

areas with a clean environment and nature reserves in
the region [1, 2, 3].

In adverse environmental conditions, general mor-
bidity increases, the number of children with chronic
pathology and morphofunctional abnormalities in-
creases, and the number of healthy children decreases.
The complex ecological situation of the region, natural
geochemical features (deficiency of fluorine, iodine) and
the appearance of toxic elements create prerequisites
for the decline of children’s dental health [4, 5]. Of par-
ticular concern is the increase in the frequency of peri-
odontal diseases, along with the significant prevalence
of caries [6, 7, 8, 9, 10, 11].

Thus, the problem of the influence of environmental
factors on the condition of periodontal tissues in chil-
dren is complex and multifaceted, and this necessitates
further study.

The aim of the study.

Establishing correlations between the PMA index
and immunological indicators of oral fluid in children
with chronic catarrhal gingivitis who live in environmen-
tally polluted areas.
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Table 1 — The content of immunoglobulins in the oral fluid
of examined children, depending on age (g/I)

dren, the value of the PMA index increased
to 22.62+1.39% (mild-grade gingivitis), and

) _ Comparison group (ECR) | in 15-year-old adolescents, the index values
Age groups Main group (EPR) (n=120) (n=80) were the maximum — 32.54+1.60%, which
IgA IgM IgG IgA IgM IgG | was considered as moderate-grade gingivitis
7 years 0,878+ 0,869+ 0,943+ 1,179+ | 1,110+ | 1,100+ dif‘ﬁculty
0,015 0,012 0,012 | 0,011 | 0,010 | 0,012 As a result of immunological studies,
0,661+ 0,725+ 0,749+ 1,150+ | 0,928+ | 0,973+ i i
’ ’ ’ ’ : , we established (table 1) that in 7-year-old
12 years 0'014*'** 0,011*’** 0’011*'** 0'012** 0'011** 0[010** X = ( ) - V
children living in an ecologically polluted
0,467+ 0,635+ 0,676+ 0,933+ | 0,855+ | 0,855+ . . R
15 years 0,015 ** | 0.011% ** | 0.010%** | 0.014** | 0.011** | 0.012%*| region, the content of IgA in the oral fluid
0,668+ 0,743+ 0,789+ | 1,087¢ | 0,964% | 0,079 | Was 0.878+0.015 g/I, while in 12-year-old
Average value 0,015*% 0,011* 0,011* 0,013 0,011 0,011 children, the concentration of IgA decreased

Notes: 1) *p<0.01 — a significant difference in values compared to the data of the
comparative group; 2) **p1<0.01 — a significant difference in values in relation to the

data of 7-year-old children of the research groups.

Object and research methods.

In order to solve the set goals and objectives, a den-
tal examination was carried out in 120 schoolchildren
(the main group) from the cities of Yavoriv and Zhy-
dachiv, Lviv region, which belong to the ecologically pol-
luted region (EPR). The comparison group consisted of
80 children from Lviv, whose ecological condition was
an “ecologically clean” region (ECR). The examination
was conducted in the key age groups of 7, 12, and 15
years following WHO recommendations. The papillary-
marginal alveolar index (PMA) was used to determine
the intensity of the periodontal inflammatory process.
In order to assess the adaptive capabilities of the organ-
ism and determine the risk factors for the occurrence of
periodontal tissue damage, we investigated the number
of leukocytes in the Goryaev chamber; the content of
immunoglobulins in the oral fluid of the examined chil-
dren was determined by the method of radial immuno-
diffusion and agar according to G. Manchini.

The study was conducted in accordance with the
principles of the Helsinki Declaration on the Protection
of Human Rights, the Council of Europe Convention on
Human Rights and Biomedicine, and the provisions of
Ukraine’s relevant laws. The Local Ethics Committee ap-
proved the study protocol for all participants. Written
consent of parents was obtained for the children’s den-
tal examination and collection of oral fluid.

Statistical data processing was carried out using vari-
ational statistics, considering the Students’ criteria and
using Statistica 7.0 software (StatSoft, Inc). A correlation
was measured using the non-parametric Kendall-Tau
correlation coefficient (t=).

Research results and their discussion.

To assess the severity of the course of inflammato-
ry phenomena in the periodontal tissues, we analyzed
the PMA index depending on age. It was found that in
7-year-olds with chronic catarrhal gingivitis (CCG) from
an ecologically polluted region, the index data cor-
respond to mild gingivitis (24.91+1.96%),
(p<0.05), and in 12-year-olds (38.39+1.93%)
of moderate gingivitis (p<0.05). In 15-year-

to 0.661+0.014 g/I (p,<0.01), reaching
minimum values in 15-year-old teenagers —
0.467+0.015 g/l (p,<0.01).

IgA concentration decreased in chil-
dren with CCG living in ecologically clean areas from
1.179+0.011 g/l in 7-year-old children to 1.150+0.012
g/l'in 12-year-old children (p,<0.05). We diagnosed the
lowest values of IgA concentration in 15-year-old ado-
lescents — 0.933+0.014 g/I (p,<0.01).

The content of IgM in the oral fluid of children with
CCG of the main group decreased from 0.869+0.012 g/I
in 7-year-old children to 0.725+0.011 g/l in 12-year-old
children (p,<0.01). It should be noted that the lowest
value of this indicator was observed in 15-year-old ado-
lescents with CCG — residents of an ecologically polluted
region, which was 0.635+0.011 g/l (p,<0.01).

In children with chronic catarrhal gingivitis living in
ECR, the decrease in the concentration of IgM in the
oral fluid was less pronounced. We investigated that the
content of IgM in oral fluid decreased from 1.110+0.010
g/lin 7-year-old children to 0.928+0.011 g/l (p,<0.01) in
12-year-old children. The minimum values of IgM con-
tent in oral fluid were studied in 15-year-old adolescents
of the comparison group — 0.855+0.011 g/I (p,<0.01).

The analysis of the concentration of 1gG in the oral
fluid of children living in an area with a high level of pol-
lution, as well as iodine and fluorine deficiency, made it
possible to find out that the highest values of the con-
tent of IgG in the oral fluid were studied in 7-year-old
children — 0.943+0.012 g/I. Subsequently, a decrease in
IgG concentration was determined in 12-year-old chil-
dren from 0.74910.011 g/l (p,<0.01) to 0.676%0.010 g/I
(p,<0.01), in 15-year-old teenagers of the main group.

In children with CCG of the comparison group,
changes in the concentration of IgG in the oral fluid were
similar: a decrease in the concentration of IgG from
1.110£0.012 g/I in 7-year-old children to 0.973+0.010
g/l (p,<0.01) in 12-year-old children was studied chil-
dren, with minimal values (0.855+0.012 g/I, p,<0.01) in
15-year-old adolescents of the comparison group.

We analyzed changes in the number of leukocytes
in the oral fluid of the children of the study groups de-

Table 2 — The number of leukocytes in the oral fluid
of examined children, depending on age (x 10%/1)

old teenagers of the main group, a further

increase in the values of the PMA index was 7

studied to 42.98+1.90%, which corresponded
to gingivitis of medium severity (p<0.05).

In children, residents of an ecologically 15

clean region, at the age of 7, the PMA index

Age Main group (EPR) [Comparison group (ECR)| Control group
195,87+4,21 156,75+4,12 97,28+4,08

12 253,19+4,22* 191,87+4,10* 115,21+4,11
290,27+4,21* 249,01+4,10* 121,12+4,09

Average value 246,44+4,21* 199,21+4,11 111,16+4,09

was equal to 18.29+1.58%, which corre-

sponded to mild gingivitis. In 12-year-old chil- groups.

Note: *p<0,01 — significant difference in data for 7-year-old children in the study
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pending on age. It was established
that the number of leukocytes in the
oral fluid of 7-year-old children of
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the main group is 195.87+4.21x10°%/I.

Gradually increasing in 12-year-old N
%

children and was 253.19+4.22x10°%/|

B

(p<0.01), reaching maximum values

in 15-year-old teenagers of the main
group — 290.27+4.21x10%/| (p<0.01)
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(table 2).

At the same time, as a result of the
research, it was found that in children
with CCR living in an ecologically clean
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n
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region, the number of leukocytes in
the oral fluid in all age categories was
significantly lower than in children

el B

with CCR who were exposed to the
negative impact of the environment
against the background of fluorine,
iodine deficiency. In 7-year-old children of the com-
parison group, the number of leukocytes in oral fluid is
156.75+4.12x10°%/l, however, already in 12-year-old chil-
dren, the number of leukocytes in oral fluid increased
to 191.87%4.10x10%/1 (p<0.01). The maximum values —
249.01+4.10x10°%/I (p<0.01) were obtained in 15-year-
old children of the comparison group.

In order to study and analyze the relationship be-
tween indicators of the immunological status of chil-
dren’s oral fluid, their age and place of residence, we
conducted a correlation analysis of these parameters.

It was established that with the increase in the age
of children, the number of leukocytes (1=0.81) and PMA
index levels (1=0.83) increase statistically significantly
(p<0.001). The study revealed the presence of negative,
statistically significant (p<0.001), correlations between
children’s age and concentrations of immunoglobulins —
IgA (t=-0.83), IgM (1=-0.83), IgG (t=- 0.83) (fig.).

As can be seen from the data (fig.), there are statisti-
cally reliable correlations (strong and medium strength)
between the PMA indices’ values and all children’s im-
munological indicators. Thus, a direct correlation has
been established between PMA indices and the num-
ber of leukocytes; and there is a negative correlation
between PMA indices and immunoglobulins (IgA, IgM,

1gG).

DOI 10.29254/2077-4214-2023-4-171-411-417
YAK 616-008.9+616.314-002.4+616.31-085
be3zeywko E. B., Manko H. B.

Figure — Matrix distribution plots and correlations between PMA index, children’s age and
IgA, 1gM, IgG immunoglobulin levels and white blood cell count.

Conclusions.

The research results showed that despite the same
trends in the growth of PMA index values depending on
the age of the study groups, the PMA index values were
higher in residents of EPR than in children living in an
ecologically clean region.

The study of the immunological status of the oral
fluid of the examined children showed that in children
with CCR from both regions of residence, the concentra-
tion of IgA, IgM, 1gG decreases with increasing age, and
the values obtained in children from environmentally
polluted areas were lower than in children with CCR,
which were not adversely affected by the surrounding
environment. At the same time, as a result of the re-
search, it was found that in children with CCR living in
an ecologically clean region, the number of leukocytes
in the oral fluid, in all age categories, was significantly
lower than in children with CCR who were exposed to
negative impact of the surrounding environment.

Prospects for further research.

In order to prevent the development of major den-
tal diseases, particularly periodontal diseases, and to
reduce their intensification, it is planned to develop a
treatment and prevention complex that will prevent the
development of severe forms of periodontal tissue dam-
age in children with CCG living in an environmentally
polluted area.

KOPEﬂﬂHIﬁHA SAJIEXXHICTb MIX NANINAPHO-MAPTIHAZIbHO-A/IbBEONTAPHUM
IHAEKCOM TA IMYHONOTNYHUMU NOKASHUKAMMU POTOBOI PIAUHU
y AITEﬁ 3 XPOHIHHUM KATAPANNbHUM TIHIIBITOM
JIbBiBCbKMIA HaLiOHaNbHUIF MeAUYHMI yHiBepcuTeT imeHi JaHuna FanauubKoro (m. J/lbeis, YKpaiHa)
malkonatalj@gmail.com

Y cmammi euceimneHi KopenAayiliHi 3anexHoOcMi MiX MOKA3HUKAMU iMyHOI02i4H020 cmamycy pomoeoi
pPiOUHU Ma [HMeHCUBHICMI 3anasbHO20 npouecy napodoHmy y dimeli 3 XPOHIYHUM KamapasasHUM 2iHzisimom,
AKI MPOXUBAIOMb 8 YMOBAX KOMI1/1EeKCHO20 8/1UBY eK0s102i4H020 3abpyOHeHHA ma ¢pmop-, liod degiyumy. Hamu
MposedeHOo OYiHKYy CMAaHy MKAHUH napodoHma dimeli 7,12,15 poKie Ha OCHO8I KAiHIYHUX OGHUX MQa MOKA3HUKI8
naninapHo-mMapeiHanbHoO an68e075apHOo20 iHOeKcy (PMA), akuli sukopucmosysasu 019 8U3HAYEeHHSA iHmeHcusHocmi
3ananbHoz2o npouecy napodoHmy (G. Parma, 1960; Masler, 1967). ¥ pomosili piouHi dimeli 3’acosysanu piseHb
nelikoyumis, emicm imyHoanobyninie Ig A, M, G, aki gidobpaxcanu imyHonoziyHuli cmamyc y obcmexceHux dimed.
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3 Memoto 8UBYEHHSA | AHAI3Y B30EMO38 A3KY MIXC MOKA3HUKAMU iMyHO/102i{YHO20 cmamycy pomoeoi piouHu dimeli
ma iH0ekcom PMA 6yno nposedeHo KopenayiliHuli aHani3 yux napamempis. BcmaHoeneHo, wo 3i 36inbWeHHAM
8iky Oimeli cmamucmuuHo 3Hauywe (p<0,001) 3pocmaroms: KinbKicms nelikoyumie (t=0,81), a makox pieHi
iHOekcie PMA (t=0,83). [ocnioxceHHs 8UABUAO, HOABHICMb HE2aMUBHUX, cmamucmu4yHo docmosipHux (p<0,001),
KopenayiliHux 38°3Kie Mixt 8ikom dimeli ma KoHUeHmpauiamu imyHoanobyninie — IgA (t=-0,83), IgM (1=-0,83), IgG
(t=-0,83). Mixt genu4uHamu iHoekcie PMA i Mixc imyHO102iYHUMU NOKA3HUKAMU ycix dimeli icHyrombs cmamucmu4Ho
docmosipHi KopenayiliHi 368’a3Ku (cunbHi ma cepedHboi cunu). Mpama KopenayiliHa 3an1exHiCmb 8CMAHOBAEHA MiXt
iHOekcamu PMA ma KinbKicmio nelikoyumie; a HeaamueHa KopenayiliHa 3anexHicme — mixc iHdekcamu PMA ma

imyHoenobyniHamu (IgA, IgM, 1gG).

Knrouoei cnoea: nelikoyumu, imyHo2a06yniHU, XpoHiYHUl KamapaneHuli eiHzisim, dimu, eKoso2iyHa cumyayis.

38’A30K ny6niKauii 3 n1aHOBMMWU HAayKOBO-A40CAIA-
HUMK poboTamu.

JaHe pocnigeHHs € pparmeHTom nnaHosoi HAP:
«CyyacHi niaxoan o npodinakTMKKM Ta NiKyBaHHSA OCHO-
BHUX CTOMATO/IOTIYHMX 3axXBOpPlOBaHb y Aiteit JlbBiB-
WMHN 3 ypaxyBaHHAM COMATWYHOI NATONOrii Ta eKo-
IOro-coLjiasibHMX YMOB MpPOXUBaHHA», No aepkaBHOI
peectpauii 0110U002147.

Bctyn.

MWTaHHA aHTPONOreHHOro 3abpyAHEeHHA [O0BKINNA
3a/IMLLAOTHCA HAA3BMYANHO aKTyaslbHUMM A5 YKPAiHW,
TepuTopia YKpaiHM 3aBaHTaXeHa 2 MApA. TOH BiAxoais,
3 HMX 13 MJ/IH. TOH — BUCOKOTOKCUYHI Ta Hebe3neyHi ana
300poB’Aa. HecnpuataMeoro BnanBy atmMochepHux 3a-
6pyaHeHb 3a3Hae B YKpaiHi 6n13bko 17 MAH. YonoBik,
abo 34% Bif 3aranbHOI KiZIbKOCTi HaceneHHA KpaiHu, 11
M/IH. (28%) NOCTilHO UBYTb B yMOBax Hebe3neyHoro
ONA 300pOB’A piBHA 3abpyaHEHHA MOBITPAHOro cepe-
[oBuwa. OLiHIOYM eKONOTIYHY cuTyaLito y JIbBiBCbKii
ob6n1acTi 3arasiom, CNOCTepiraeTbca psaf TEHAEHLIN fAK
HEeraTMBHOrO, TaK i MO3UTUBHOrO XapaKTepy. 3 O4HOro
OOKYy, iCHYE AeKifbKa palioHiB 3HAaYHOro 3abpygHEeHHsA
HABKO/MIMLLHbOIO CepesioBULLLA Ta €KOJ/IOTIYHOI 3arpo3u, a
3 iHWOrO, B perioHi 3HaXoAATbCA AeKibKa MicLLeBoCTel
3 YNCTUM CepesOBULLEM | NPUPOAHUMM 3aMOBIAHNKAMU
[1,2,3].

B HecnpuATAMBMX EKONIOMYHMX YMOBAX 3POCTAE 3a-
ra/bHa 3aXBOPOBAHICTb, NiABULLYETLCA KiNbKiCTb AiTel
3 XPOHiYHOW naTonorieto i MopdodyHKLiIOHANbHUMM
BIAXM/IEHHAMM, 3MEHLIYETbCA  KiNbKIiCTb  340POBMUX
Aiten. CKnagHa eKosoriyHa cuTyalia perioHy, NpupoagHi
reoximiyHi ocobnusocTi (aediunt PpTopy, Moay) Ta nossa
TOKCUYHWUX eNnemeHTiB CTBOPIOKTb Mepeaymosu i And
3HUKEHHSA CTOMATO0TYHOTO 340p0B'A aiten [4, 5]. Oco-
611BY TPUBOTY BUKAWMKAE 36iNblUEHHA YAaCcTOTU 3aXBO-
ptOBaHb NapoAOHTa, MOPAL i3 3HAaYHOK MOLUMPEHICTIO
Kapiecy [6, 7, 8, 9, 10, 11].

TakMM YMHOM, Npobiema BMNAMBY YNHHMKIB HABKO-
JINWHbOrO CepefoBMLLA HA CTAH TKaHMH NApPOAOHTa Y
AiTen € cknagHoto i 6araTonnaHOBOM i Lle 3YMOB/IIOE
HeobXigHiCTb i N0AaNbLIOrO BUBYEHHA.

MeTta gocnigKeHHs.

BcTaHOBMEHHA KOPEnAuiHUX B3aEMO3BA3KIB MiXK
iHoaekcom PMA Ta iMYHONOrYHMMKM MNOKA3HUKAMM
pOTOBOI PiAMHM Yy AiTel 3 XPOHIYHMM KaTapasbHUM
riHriBITOM, AKi NPOXWMBAKOTb Ha EKOJIOFYHO 3abpyaHe-
HUX TepUTOpIAX.

O6’eKT i meTOAM AOCNIAXKEHHA.

Ons BUpilWEHHS NOCTaBNeHUX LUinen i 3aBAaHb
CTOMATO/NIOriYHMI ornag, 3giicHeHo y 120 wKonspis
(ocHoBHa rpyna) mict fAopiB Ta Mupaadis J1bBiBCbKOI
obnacTi, AKi HanexaTb 4O E€KONOriYHO 3abpyaHEeHoro
perioHy (E3P). Mpyny nopisHAHHA cknanu 80 aitein m.

J/lbBOBA, €KOMOTIYHUIM CTaH AKUX XapaKTepusyBaBcA AK
«EKOJIOTYHO uncTuin» perioH (EYP). ObcTexkeHHA npo-
BOAMJIOCA Y KAOYOBMX BiKOBMX rpynax 7, 12, 15 pokis
BiANOBiAHO A0 pekomeHzauin BOO3. [na BU3HAYEHHSA
iHTEHCMBHOCTI 3ana/sibHOro MpoLLecy NapOAOHTY BUKO-
PUCTOBYBA/IM NANiNAPHO-MapPriHa/IbHUI a/IbBEOIAPHNIA
iHaekc (PMA). 3 MeTol OUiHKM aganTauiiHUX MOXK-
NINBOCTEN OpraHiamy Ta BW3HAYEHHA UYMHHUKIB pU3U-
KY BWUHUKHEHHA YPaXKEHHS TKaHMH MapOAOHTA Hamwu
OOCNIAXKEHO KiNbKiCTb NelikounTiB y Kamepi lopAeBa;
BMICT iMyHOrNobyniHiB y pPOTOBIl PiANHI 0BCTEXKEHMX
AiTel BU3HAUYMAM MeTOAOM pafianbHoi imyHoandysii i
arapi 3a G. Manchini.

JocnigeHHA NpoBoaMAOCA 3rigHO 3 NPUHLMNAMM
lenbCiHCbKOI AeKknapaLii OXOpOHWU MpaB JAOANHU, KOH-
BeHLii Paan EBponu npo npasa NtOAUHN | BiomeanumnHy
Ta MNOJNIOXKEHHAM BigNOBIAHMX 3aKOHIB YKpaiHu. [po-
TOKOM AOCNIAMKEHHA NOroAKeHo JIOKanbHUM eTUYHUM
KOMiTeTOM Ans BCiX, XT0 6pas y4yactb. OTPMMaHO NUCH-
MOBY 3rofly 6aTbKiB Ha CTOMATONOTYHWUIA OTNAL AITEN Ta
36ip poToBOI pignHM.

CTaTMcTMyHa 0bpobKa AaHWX NpoBeAeHa METOLOM
BapiaLiMHOT CTAaTUCTMKM 3 ypaxXyBaHHAM KpuTepito CTbio-
OEHTa Ta BUKOPUCTAHHAM MPOrpamHoro 3abesneyeHHs
Statistica 7.0 (StatSoft, Inc). BumiptoBaHHA Kopenauin-
HOro B3aEMO3B’I3KY NPOBOAMIOCH 33 AOMOMOrol0 He-
napameTpuyHoro koediuieHTa Kopenauii KeHngan-Tay
(t=).

Pe3ynbTatv gocnigyKeHHA Ta ix 06roBopeHHs.

[na ouiHKkM BaxkKocTi nepebiry 3amanbHUX ABULL
Yy TKaHWHax NapofoHTa, Hamu MpOBEAEHO aHani3
iHoekcy PMA 3anexKHo Big BiKy. BctaHOBneHO, Wo y
7-pi4HUX OCI6 3 XPOHIYHMM KaTapasbHUM TiHriBITOM
(XKTF) 3 ekonoriyHo 3abpyAHEHOro perioHy AaHi iHaeKcy
Bi4NOBIAAIOTH FiHriBiTY Nerkoro ctyneHs (24,91+1,96%),
(p<0,05), a y 12-piuHmx (38,39+1,93%) riHrisiTy cepea-
Hboro cTyneHsa (p<0,05). Y 15-piuyHuMX NigniTKiB OCHOBHOI
rpynu [ocnigsKysanu noganblue 36inblueHHA 3HAYeHb
iHoekcy PMA pno 42,98+1,90%, wo BignoBigano riHrisity
cepeaHboro CTyneHa BaxkocTi (p<0,05).

Y pitell, MeWKaHLiB eKO/IOFYHO YNCTOro pPerioHy y
7-piyHoMmy BiUi iHaekc PMA popisHioBas 18,29+1,58%,
LLLO BiAMOBIAANO0 TiHFIBITY NErKOro CTyneHsa BarKKocCTi. Y
12-piyHnx aiteit 3HaYeHHs iHaekcy PMA 36inbluyBanoch
[0 22,62+1,39% (riHrisiT nerkoro ctynets), a y 15-piu-
HUX MiANITKIB 3HAYEHHA iHAeKcy BynnM mMaKkcumanbHi —
32,54+1,60%, Wwo po3LiHIOBAAUCL AK FiHFIBIT cepeaHbo-
ro CTyrneHsA Ba*KKOCTi.

Y pe3ynbtaTti iMYHONOFMYHUX AOCAIAMKEHb HaMu
BCTaHOB/eHO (Tabn. 1), wo y 7-piuHuX Aitei, aki npo-
YKMBAIOTb Y €KONOriYHO 3abpyaHeHOMy perioHi, BmicT
IgA y poToBiit pianHi ctaHosus 0,878+0,015 r/n, To y
12-piyHnx gitent KoHUeHTpauis IgA 3meHLlyBanacb A0
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0,661+0,014 r/n (p,<0,01), gocaratoun mi-
HiMaNbHUX 3HaYeHb y 15-piyHmx nigniTkie —

Tabnuuya 1 — Bmict imyHorno6byniHis y poToBiii pigunHi

obcTexkeHUX ajiteld, 3anexHo Big, Biky (r/n)

0’467i0.’01_5 r/n (p1<0,01). . OcHoBHa rpyna (E3P) (n=120) |Mpyna nopisHAHHA (EYP) (n=80)
Y pitern 3 XKI, WO npoxuBalTb Ha |Bikosi rpynu

€KOJI0MYHOUYNCTUXTEPUTOPIAX, KOHLEHTPaLLiA IgA lgM 18G IgA lgM lgG

IgA 3meHwyBanacb Big 1,179+0,011 r/n Y |7 pokis 0,878+ 0,869+ 0,943+ 1,179+ | 1,110+ | 1,100+

7-piyHux piteit go 1,150+0,012 r/n y pitent (?,606115+ (?'702152+ (?7?11; 10’1%101+ 002902180+ 00’907132+

Bikom 12 pokis (p,<0,05). Haiimerwi 3Ha- |12pokis | o 5iaws | 00115+ | 0,011%** | 0,012** | 0,011** | 0,010%*

HEHHA KOHUEHTPaLi IBA by/n AjarHocToBaH . 0,467t | 0,635t | 0,676t | 0,933 | 0,855t | 0,855%

Hamu y 15-piuHmx nignitkis — 0,933+0,014 [15POKIB | 01 cuws | g 017% #% | 0 010% ** | 0,014** | 0,011%* | 0,012**

r/n (p,<0,01). Cepepne | 0,668t | 0,743t | 0,789+ | 1,087+ | 0,964 | 0,979+
Bmict IgM y poTosiii pianHi  AiTeN |snavewns | 0,015% | 0,011* | 0,011* | 0,013 | 0,011 | 0,011

3 XKI' OCHOBHOI rpynu 3HWXXYBaBCA Bif, Mpumitku: 1) *p<0,01 — 4OCTOBIPHA Pi3HULA 3HAYEHb CTOCOBHO 4aHMUX MOPIBHAILHOI

0,869+0,012 r/n y aiteit Bikom 7 poKis A0
0,725%0,011 r/ny 12-piuHux Ajitei (p1<0,01).
Cnig, 3ayBaXknTu, Wo y 15-piyHMx nignitkis
3 XKI' — melLKaHL,iB eKoNoriYyHo 3abpyaHEHOro perioHy
cnocTepirann HaHWMKYe 3HAYEeHHA LbOro MOKa3HWUKA,
AKke cknagano 0,635+0,011 r/n (p,<0,01).

Y piteld 3 XPOHIYHMM KaTapasbHUM TiHFiBITOM,
AKI NpoxuBatoTb y EYP, 3HMKEHHA KOHUeHTpauii IgM
Yy PpoOTOBilA pignHi 6yno meHW BupaxkeHum. Hammu
OOCNiAXKeHO, Wo BMmicT IgM y poToBil pianHi 3HUKyBaB-
caBia 1,11040,010 r/ny 7-piuHux aiten go 0,928+0,011
r/n (p,<0,01) y 12-piunux aiteir. MiHimanbHi 3Ha4eHHs
BMicTy IgM y poToBiit piguHi gocnigxeHo y 15-piyHnx
NigNiTKiIB  NOPIBHANBHOI  rpynu 0,855+0,011 r/n
(p,<0,01).

AHani3 KoHueHTpauii 1gG y poToBii piguHi aitein,
AKI MPOXKMBAOTb Ha TEPUTOPIi 3 BUCOKMM piBHEM 3a-
6pyaHEeHHs, a Takox Moa-, ¢top aediunTom, A03BO-
NvB 3’'AcyBaTW, WO HaAMBWL 3HAYeHHA BMIcTy 1g8G y
POTOBIl pigMHI AoCnigKyBanucb y 7-piuHuX Aaiten —
0,943%0,012 r/n. Y noganbLliomy, BU3HaYaIM 3MEHLLIEH-
HA KOHUeHTpauii 1IgG y 12-piuHux giten Big 0,749+0,011
r/n (p,<0,01) o 0,676%0,010 r/n (p,<0,01), y 15-piunnx
niaNiTKiB OCHOBHOI rpynu.

Y giteit 3 XKI' nopiBHANBHOI rpynu 3amiHm

rpynu; 2) **p,
rpyn AoCnigXKeHHsA.

<0,01 — pgocToBipHa Pi3HMLUA 3HAYEHb CTOCOBHO AaHUX 7-piYHUX AiTei

I HEraTUBHOIO BMJIMBY OTOYYIOYOro CEpefoBMLLA HA
doHi PpTop, Moa- gediunty. Y aiteit NopiBHANBHOI rpynum
7-pivHOro BiKy, KiNbKicTb NIeMKOUMTIB Y POTOBIM pPignHi
cTaHoBUTbL 156,75%4,12x105/n, oaHak, BxKe y 12-pidHnX
AiTel KinbKicTb NeMKounTiB y poOTOBIN piguHi 3pocTana
fo 191,87+4,10x10%n (p<0,01). MaKcumanbHi 3Ha-
yeHHn — 249,01+4,10x10%/n (p<0,01) 6ynun otTpumaHi y
15-piuHuxX AiTen NopiBHANBHOI rpynu.

3 MeTol0 BMBYEHHA i aHani3y B3aeMO3B’'A3KY Mix
NOKa3HMKaMM iMYHONOTYHOro CTaTycy POTOBOI PiANHM
4iTen, ix BIKOM Ta micuem MNpPOXWBAHHA MU MPOBen
KOPEeNALiIMHUI aHani3 LMX napameTpiB.

BcTtaHoOBNEHO, WO 3i 36iNblEHHAM BiKy AiTei cTa-
TUCTMYHO 3HauvyLe (p<0,001) 3pocTatoTb: KiNbKiCTb fen-
koumTie (t=0,81), a Takox piBHi iHaekciB PMA (t=0,83).
[ocnigyKeHHA BUABMIO, HAABHICTb HEraTUBHMUX, CTATUC-
TMYHO pocToBipHMX (p<0,001), KopensauinHUX 3B’A3KiB
MiX BiKOM AiTell Ta KOHUEHTpaLuiamMmmn imyHOrnobyniHis
—IgA (t=-0,83), IgM (1=-0,83), IgG (t=-0,83) (puc.).

AK BUAHO i3 AaHuMX (pUC.), MiXK BEANMYMHAMM IHOEK-
ciB PMA i MixX iIMyHONOFYHMMM NOKa3HWKaMK yCix aiten

Ta6nuua 2 — KinbKicTb 1eMKOLUTIB y pOTOBIit piguHi
ob6cTeXkeHux gitei, 3anexHo Big Biky (x 10°/n)

KOHUeHTpauii 1gG y poToBii pianHi Hocuam

aHaNorYHMIA XapaKTep: AOCNIAXYBaNU 3HU- Bik, y poKax OCHo('gT,)rpy”a Ty 'zgfl',';'*"”“" KOHeroana

YKEHHA KoHUueHTpauii IgG Big 1,110+0,012 o

I'/ﬂ y 7-pi‘4HI/IX ,D,iTeVI no 0,973+0,010 I'/ﬂ 7 195,87+4,21 156,7514,12 97,28+4,08

(p,<0,01) y 12-piuHux AiTei, 3 MiHiManbHUMM 12 253,194,22* 191,87+4,10* 115,21+4,11

3Ha4yeHHammn (0,855%0,012 r/n, p,<0,01) y 15 290,27+4,21* 249,01+4,10* 121,12+4,09

15-pidHux nlAnITKIB.HOpIBHﬂan.OI rpy!'m. CepefHe 3HaueHHn| 246,44+4,21* 199,21+4,11 111,16+4,09
Hamu npoaHanizoBaHO 3MiHM KifbKoOC-

Ti NenKouuTIB Yy POTOBIM pianHi gitei rpyn
LOCNIAXEHHA Y 3a/1eXKHOCTI Big BiKY.
BcTaHOBNEHO, WO KinbKicTb nein-
KOUMTIB Yy POTOBIM pPiguHI 7-piuHUX
[iTell  OCHOBHOI rpynu [OPIBHIOE

CNiAYEHHA.

Npumitka: *p<0,01 — gocToBipHa Pi3HWULA AAHUX CTOCOBHO 7-piYHuMX AiTel rpyn go-

195,87+4,21x10% n. Moctynoso 3poc-
Tatoum y 12-piyHunx giteit i ctaHoBU-
na 253,19+4,22x10%/n (p<0,01), mo-

.

-
_

IgA

.
kS

CAraloYM MaKCUMMaNbHUX 3Ha4YyeHb Yy
15-pivyHMX NigNiTKiB OCHOBHOI rpynu
—290,27+4,21x10% n (p<0,01) (Tabnu-

I

ua 2).
Y TOWM e yvac, y pesynbraTti npo-
BeAEHUX  AocnigKeHb, 3’ACOBaAHO,

O_L]

lgG

wo y aitert 3 XKI, WO NpoXunBawTb y
€KO/I0TIYHO YMCTOMY PETiOHi, Ki/IbKiCTb
NIeMKoUMUTIB Y POTOBIN PiAWHI, B YCiX

% TNaitkouuti
.

L__0

BiKOBWX KaTeropisx, byna s3Ha4yHO MeH-
Wwoto, HixK y aiteit 3 XKI, wo 3a3HaBa-

PUcyHOK — MaTpuuHi giarpamu po3noainy Ta KopensauiitHi 38’a3ku mixk inaekcom PMA,
BiKOM giiTeii Ta piBHAMM imyHOrno6yniHis IgA, IgM, 1gG Ta KinbKicTio neiikouuTis.
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iCHYIOTb CTaTUCTUYHO AOCTOBIPHI KOpenAuinHi 3B’A3KK
(cunbHi Ta cepeaHboi cunu). Tak, NpaAma KopenauiiHa
3a/1€)KHICTb BCTAHOB/MEHA MiX iHAeKcamu PMA Ta Kinb-
KiCTIO NleliKouuTiB; a HeraTMBHa KopensuiliHa 3anex-
HicTb — MiXK iHAeKcamun PMA Ta imyHornobyniHamu (IgA,
IgM, 1gG).

BucHoBKM.

Pe3synbTaT gocnia)KeHb Nokasanu, WO He3BaXKato-
YM Ha OAHAKOBI TEHAEHLi 3pOCTAaHHA 3HAYeHb iHAEKCY
PMA y 3ane)KHOCTi Big, BiKy y AiTei rpyn AOCNiAKeHHs,
Yy MellKaHuiB 3 E3P 3HaueHHs iHaekcy PMA 6ynu sule,
HiXK Yy [iTeN, WO NPOXMBAKOTb Y €KONOrYHO YMCTOMY
perioHi.

BuBYEHHA IMYHONOrYHOrO CTaTyCcy POTOBOI PiAMHM
obCcTexeHux aiten, nokasano, wo y aitert 3 XKl 3 obox
perioHiB MpPOXMBaHHA, KOHueHTpauia IgA, IgM, IgG
3HMXKYETbCA 3i 30iNnblIEeHHAM BiKy, Npuyomy y Aitei 3

€KONOriYHO 3abpyaHEHUX TEPUTOPIN OTPUMAHI 3HAYEH-
HA BY/IN HUKYMMUM, HiXK Y aiTei 3 XK, o He 3a3HaBanu
HEeraTMBHOTO BMN/IMBY OTOYYHOYOTO CEPeoBULLLA. Y TOM Ke
yac, y pesynbTaTi NpoBeAeHUX JOCNiAKeHb, 3'ACOBaHO,
wo y aiten 3 XKI, WO NpOXKMBAIOTb Y €KOJIOMYHO YM-
CTOMY PErioHi, Ki/IbKiCTb NeMKOUUTIB Y POTOBIN piguHi,
B YCiX BIKOBWMX KaTeropisx, 6y/sa 3HaUHO MEHLLO, HiX
y Aiten 3 XKI, Wo 3a3HaBa/M HeraTUBHOro BNAMBY OTO-
4YYHOUOro cepefoBuLLa.

MepcnekTMBM NOAANBLUNX [OCNIAKEHD.

3 meTol nonepeayeHHA PO3BUTKY OCHOBHWUX CTO-
MaTONOTIYHMX 3aXBOPIOBaHb, 30KpPema 3axBOPIOBaHb
NapofoHTa, Ta 3MeHLUEHHA iX iHTeHCUdIKaLii NNaHyETb-
€A PO3pOBUTM NiKYBaNbHO-NPODINAKTUYHNIN KOMMNNEKC,
WO A03BOAUTb MOMEpPeauTU PO3BUTOK BaxKKux Gopm
ypaxKeHHA TKaHWH NapoAoHTa y giten 3 XKI, Wwo npoxu-
BalOTb Ha €KO/I0TIYHO 3abpyaHeHin TepuTopii.
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KOPENAUINHA 3ANEXHICTD MK  NAMINAPHO-MAPFIHANIBHO-ANIbBEONIAIPHUM  IHAEKCOM  TA
IMYHONOMNYHUMM NOKASHUKAMMW POTOBOI PIAUHWN Y AITEN 3 XPOHIYHUM KATAPAIbHUM TIHTIBITOM

bessywko E. B., Manko H. B.

Pestome. MeToto 6yN0 BCTAHOB/IEHHS KOPENALiMHMX B3aEMO3BA3KIB MiXK ManinapHo-mapriHaibHUM iHAEKCOM
Ta iIMYHONOTIYHUMM NOKA3HMKaMM POTOBOI PiAMHN Y AiTel 3 XPOHIYHUM KaTapasibHUM FiHTiBITOM, IKi NPOXKNBAOTb
Ha eKo/oriYHO 3abpyaHeHUx TepuTopiax. [na BUPILLEHHSA NOCTaBAEHUX Ljfel | 3aBAaHb CTOMATONOMYHUIA oA,
3aiicHeHo y 120 wKonspis (ocHoBHa rpyna) mict fiBopis Ta Munaadis /1bBiBCbKOT 061aCTi, AIKi Ha1EeXKaTb A0 €KONOTIYHO
3abpyaHeHoro perioHy (E3P). Mpyny nopisHaHHA cknanu 80 aitelt M. /IbBOBa, EKONOTIYHUIA CTaH AKUX XapaKTepusy-
BaBCA K KYMOBHO UncTUii» perioH (YYP). Ob6cTexkeHHs NpoBOAMAOCA B KOUYOBUX BiKOBMX rpynax 7, 12, 15 pokis
pokiB BignosigHo Ao pekomeHaauin BOO3. [Ins BM3HAYEHHA iIHTEHCUMBHOCTI 3anasbHOro Npouecy NapoaoHTY BU-
KOPUCTOBYBa/M ManinfpHo-MapriHaabHUA anbBeonspHUiA iHaekc (PMA). 3 MeTo OUiHKM aganTauiiHUX MOXAN-
BOCTElM OpraHiaMmy Ta BU3HAYEHHA YMHHUKIB PU3NKY BUHUKHEHHA YPAXKEHHA TKAHWH MNApPOAOHTA HaMWU AOCAIAXKEHO
KiNbKICTb NEMKOLUMTIB Ta BMICT iIMyHOrN06YiHIB Y POTOBIN pigMHi AiTel, AKi NPOXKMBAOTb Ha €KONOTYHO 3abpyaHe-
HUX TepuTopiax. OKkpim Toro, 6yN0 NPOBEAEHO KOPENALUiMHUIA aHani3 MiK MOKa3HMKamMM iMyHOIOMYHOro CTaTycy
POTOBOI pPiAMHK AiTeNn, iX BIKOM Ta MmicLem NpoXKMBaHHA. OTPUMAHI pe3y/bTaT, BKa3yloTb L0 He3BaXKatouM Ha of-
HaKOBI TEHAEHLUT 3pOCTaHHA 3HaYyeHb iHAeKcy PMA y 3aneXHOCTi Big BiKy y AiTeN rpyn A40CNiAXKeHHA, Y MeLlKaHLUiB
3 E3P 3HaueHHA iHaekcy PMA 6ynu BuLle, HiXK Y AiTeR, WO NPOMXKMBAKOTb Y €KOOMYHO YNCTOMY perioHi. BuByeHHsA
iMYHONOTYHOrO CTaTyCy POTOBOI PiANHM 0BCTEXEHUX AiTel, NOKa3ano, Wo y aitel 3 XKl 3 060x perioHiB NposKmnsaH-
HSA, KOHUEeHTpauia IgA, IgM, 1gG 3HMKYETbCA 3i 36iNbLUEHHAM BiKYy, NPUYOMY Y AiTei 3 eKONOTrYHO 3abpyaHEHUX Te-
PUTOPIN OTPUMAHI 3HAYEeHHA BYN HUKUMMU, HixK y aiTen 3 XK, Wwo He 3a3HaBav HEraTUBHOIO BMN/MBY OTOYYOYOro
cepenoBulLa. Y TOI Xe yac, y pesynbtaTti NpoBeAeHUX A0CAiAXeHb, 3'AcoBaHO, WO Yy Aitei 3 XK, Wo NpoKunsatTb
Y €KOJIOTiYHO YMCTOMY PErioHi, KiNIbKICTb NEeMKOLUUTIB y POTOBIN PiaMHI, B yCiX BikOBMX KaTeropiax, 6yna 3Ha4yHO MeH-
Wwoto, Hixk y aitelt 3 XKT, Lo 3a3HaBa M HEraTUBHOIO BMN/IMBY OTOYYHOYOTrO CepeaoBULLa.

KnrouoBsi cnioBa: XpOHIYHUI KaTapanbHUM TFiHFIBIT, 4iTW, eKonoriyHa cuTyauin.

CORRELATION BETWEEN PAPILLAR-MARGINAL-ALVEOLAR INDEX AND IMMUNOLOGICAL INDICATORS OF
ORAL FLUID IN CHILDREN WITH CHRONIC CATARRHAL GINGIVITIS
Bezvushko E. V., Malko N. V.
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Abstract. The aim is establishing correlations between the papillary-marginal index and immunological indicators
of oral fluid in children with chronic catarrhal gingivitis who live in environmentally polluted areas. In order to solve
the set goals and objectives, a dental examination was carried out in 120 schoolchildren (the main group) from the
cities of Yavoriv and Zhydachiv, Lviv region, which belong to the ecologically polluted region (EZR). The comparison
group consisted of 80 children from the city of Lviv, whose ecological condition was characterized as a «conditionally
clean» region (HCR). The examination was conducted in the key age groups of 7, 12, and 15 years of age in accordance
with WHO recommendations. The papillary-marginal alveolar index (PMA) was used to determine the intensity of
the periodontal inflammatory process. In order to assess the adaptive capabilities of the body and determine the
risk factors for the occurrence of periodontal tissue damage, we investigated the number of leukocytes and the
content of immunoglobulins in the oral fluid of children living in environmentally polluted areas. In addition, a
correlation analysis was conducted between indicators of the immunological status of children’s oral fluid, their age
and place of residence. The obtained results indicate that despite the same trends of increasing values of the PMA
index depending on age in the children of the study groups, the PMA index values were higher in residents of the
ESR than in children living in an ecologically clean region. The study of the immunological status of the oral fluid of
the examined children showed that in children with CHC from both regions of residence, the concentration of IgA,
IgM, IgG decreases with increasing age, and the values obtained in children from ecologically polluted areas were
lower than in children with CHC, which were not adversely affected by the surrounding environment. At the same
time, as a result of the research, it was found that the number of leukocytes in the oral fluid in all age categories
was significantly lower in children with CHC living in an ecologically clean region than in children with CHC who were
exposed to negative impact of the surrounding environment.

Key words: chronic catarrhal gingivitis, children, environmental situation.

ORCID and contributionship: / ORCID KoHoro aBTopa Ta iXx BHECOK A0 CTaTTi:
Bezvushko E. V.: https://orcid.org/0000-0003-0460-7953
Malko N. V.: https://orcid.org/0000-0002-3272-1836 “t°

Conflict of interest / KoHdnikT iHTepecis:
The Authors declare no conflict of interest. / ABTopu 3a8B1At0Tb NPO BiACYTHICTb KOHMANIKTY iHTEpeciB.

Corresponding author / Aapeca ana KopecnoHgeHu;i

Malko Nataliya Volodymyrivna / Manko Hatania BonoanmupisHa

Danylo Halytsky Lviv National Medical University / /IbBiBCbKMIA HaLiOHaNbHWUIA MeAUYHUIA YHIBepcUTeT imeHi [a-
HWMa ManmubKoro

Ukraine, 790010, Lviv, 69 Pekarska str / Aapeca: YkpaiHa, 79010, m. /lbBiB, By/. Mekapcbka 69

Tel.: +380966780097 / Ten.: +380966780097

E-mail: malkonatalj@gmail.com

A —Work concept and design, B — Data collection and analysis, C— Responsibility for statistical analysis, D — Writing the article, E — Critical review,

F — Final approval of the article / A — koHUenuis po6oTu Ta an3aiiH, B — 36ip Ta aHani3 gaHux, C — BiANOBIAANbHICTb 3a CTaTUYHUIA aHani3, D — Ha-
nucaHHA cTaTTi, E — KpUTUYHWUiA ornag, F — ocTaTouHe 3aTBEPAMKEHHA CTaTTi.

Received 01.06.2023 / Cmammas Hadiiliwna 01.06.2023 poky

Accepted 10.11.2023 / Ctatta npuiiHaTa o apyky 10.11.2023 poky

DOI 10.29254/2077-4214-2023-4-171-417-426
UDC612.311:612.741
'Bezkorovaina L. P., ?Harliauskaite I. Yu., 3Ponomarenko Yu. V.

ELECTROMYOGRAPHY IN THE STUDY OF THE FUNCTIONAL STATUS
OF MASTIC MUSCLES IN HEALTHY PEOPLE

Bohomolets National Medical University (Kyiv, Ukraine)
2LLC "Medgarant" (Kyiv, Ukraine)
3LLC "MC Neurodiagnostic Centre" (Kyiv, Ukraine)
larisabp73@gmail.com

Electromyography (EMG) is an objective method of studying the neuromuscular system by recording the bio-
electrical activity of the nerve and muscle. The primary purpose of our study was to develop and validate an EMG
protocol for the study of masticatory muscles and to determine the normative values of muscle bioelectrical activity
at rest and during functional tests in healthy individuals. We examined 12 healthy individuals aged 18 to 35 with no
complaints from the dentoalveolar pathology, intact dentition, or physiological occlusion. Surface EMG of the mas-
seter and temporalis muscles was performed simultaneously and symmetrically on both sides.

The examination protocol included a study of bioelectrical activity at rest, during teeth clenching, during mouth
opening, during dynamic tests, investigation and of the mandibular reflex in the position with the mouth open and
in the position with slight teeth clenching. The average values of the complex EMG indicators were obtained. The
values of the maximum amplitude of the bioelectrical activity of the masticatory and temporalis muscles at rest and
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