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In treating inflammatory periodontal diseases, it is sometimes difficult to navigate the formation of a treatment
strategy due to the compatibility of various indicators. In these cases, mathematical analysis methods are used to
help. The purpose of the study was to create a methodology that provides insight into the compatibility and as-
sessment of indicators of the state of the human oral microbiome and the body's response to it. The object was the
results of paraclinical studies of student youth, patients with generalized chronic catarrhal gingivitis — PMA indices
(papillary-marginal-alveolar gingivitis index according to Parma, which is used to assess the inflammatory process)
and OHI-S (simplified oral hygiene index according to Green- Vermillion, which is used to detect the organization of
dental biofilm) before treatment, after two weeks (after completing a course of treatment), and six months after
treatment. Namely, 61 students aged 20-24 were chosen and were divided into two groups. The first group included
16 boys and 14 girls. The second group consisted of 15 boys and 16 girls. In the first group, traditional professional
hygiene was used with Metrogil denta gel 1% applications. Gengigel was used in the second group. Mathematical
analysis was chosen as a method; in particular, it is an approximation carried out with the help of the computer
program Excel 2010. The method used by us for determining the compatibility and evaluating the indicators of the
state of the human oral microbiome and the body's reaction to it allows us to make assumptions about the correla-
tion of these components. The graphic display gives an idea of deviations from the state of remission. The addictions
obtained with the help of a computer program are subject to further consideration with the help of mathematical

analysis and the possibility of making changes in therapeutic interventions.
Key words: microbiota, periodontal inflammation, mathematical analysis.

Connection of the publication with planned re-
search works.

The article is a fragment of the scientific topic of
the Department of Therapeutic Dentistry of the Pol-
tava State Medical University (PSMU) «Development of
pathogenetic prevention of pathological changes in the
oral cavity of people with internal diseases» (state regis-
tration number 0121U108263).

Introduction.

Among the most urgent problems of modern den-
tistry, periodontal diseases occupy one of the leading
places. Currently, it is believed that the imbalance be-
tween microbial biocenosis and the condition of the
mucous membrane of the oral cavity is one of the im-
portant causes of periodontal diseases. First, this is the
effect of the microbial content of dental plaque on the
tissue and the local tissue response to it. The intensity of
this response varies depending on the manifestation of
local pathophysiological reactions in response to dam-
age and the involvement of systemic body reactions [1,
2]. Therefore, understanding the relationship between
protective factors and the pathogenicity of oral micro-
flora helps to develop adequate and effective methods
of prevention and treatment [3, 4, 5].

Various indicators characterizing the state of the
periodontal tissues are used to assess the periodontal
status before and after the treatment. It includes vari-
ous indicators — gingival and periodontal indices: PMA
(modified by Parma, 1960), gingival index according to
Silness-Loe (1964), periodontal index (according to Rus-
sel, 1956), SPITN index, etc. The PMA index (papillary-
marginal-alveolar), proposed by Masser and modified
by Parma in 1960 p., is used to assess the inflammatory
process in the gums, that is, the state of the pathophysi-
ological reaction in them. The state of oral hygiene is
assessed using hygienic indices — hygienic index accord-

ing to Fedorov-Volodkina (1970), hygienic index accord-
ing to Green-Vermillion (OHI-S), etc. The simplified oral
hygiene index OHI-S is used to detect dental plaque and
calculus, i.e., the organization of the dental biofilm [6].
The above indicators are often used in various clinical
studies that affect determining the condition of the oral
cavity and evaluating the effectiveness of the performed
hygienic and therapeutic measures at different stages of
dental care.

In treating inflammatory periodontal diseases, it is
sometimes difficult to navigate the formation of a treat-
ment strategy due to the compatibility of the above in-
dicators. In such cases, mathematical methods should
be used for help. Therefore, mathematics has an aux-
iliary, although in some tasks, an important role. Thus,
the issue of using this discipline within the framework
of solving such problems is an actual topic.

The aim of the study.

The creation of a methodology that can provide in-
sight into the compatibility and assessment of indicators
of the human oral microbiome state and the human
body’s reaction to it, as well as serve in further in-depth
mathematical analysis and the possibility of making
changes in therapeutic interventions.

Object and research methods.

The object was the results of paraclinical studies of
student youth, patients with generalized chronic ca-
tarrhal gingivitis, which characterize representatives
of oral microbiocenosis and the manifestation of local
pathophysiological reactions in response to this — the
PMA indices (papillary-marginal-alveolar gingivitis index
according to Parma, which is used to evaluate inflam-
matory process) and OHI-S (Green-Vermillion Simplified
Oral Hygiene Index, used to detect dental biofilm orga-
nization) before treatment, two weeks (after the course
of treatment), and six months after treatment. Namely,
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61 students aged 20-24 were chosen
and were divided into two groups. The

Table — Results of the index assessment during comprehensive
treatment of periodontal diseases in students

first group included 16 boys and 14 girls. T wedks 2l S emihs EtiEs
The second group consisted of 15 boys | |ndicators Before theatment N o the ireabment treatment

and 16 girls. In the first group, traditional 1group | 2group | 1group | 2group | 1group | 2group
professional hygiene was used with Me- | OHI-S (points) | 1,43+0,71 |1,51+0,82|0,21%0,07 | 0,16+0,05 | 0,91%0,19 | 0,61+0,12
trogil denta gel 1% applications. Gengi- PMA (%) |21,3443,28|24,4+2,12 | 7,91+1,91 | 5,53+1,38 |18,41%2,11{11,39+1,82,

gel was used in the second group.

The elements of mathematical analysis were chosen,
with the help of which it is possible to make calculations
and calculate planned indicators by replacing the origi-
nal objects with simpler ones to achieve our goal for the
method. In particular, this is an approximation made
using the Excel 2010 computer program.

Research results and their discussion.

The study results of the treatment of chronic catarrh-
al gingivitis generalized form were selected in which to
evaluate the effectiveness of inflammatory periodontal
diseases treatment in young people (students); the PMA
and OHI-S indices were used before treatment, after
two weeks (after the course of treatment), and after six
months after treatment. The youth were divided into
two groups. In the first, traditional professional hygiene
was used with Metrogil denta gel 1% applications. Gen-
gigel was used instead of Metrogil denta 1% gel in the
second group. The study’s index assessment results are
shown in the table.

The obtained results of the index assessment during
the comprehensive treatment of periodontal diseases
among students of the 1st group were translated into
a graphic form using the Excel 2010 computer program
(fig. 1).

With the help of the Excel 2010 computer program,
we obtained indicators graphs of assessing the oral cav-
ity condition before treatment, after treatment and in
the distant term after treatment. And also, the formulas
of the functions according to which these graphs change
are presented below. The following are the formulas for
the functions of the assessment indicators of the oral
cavity condition in students of the 1st group:

PMA:y = 11,965x*> — 49,325x + 58,7

OHI-S:y =0,96x*—4,1x + 4,57

The formulas for the functions of the assessment in-
dicators of the oral cavity condition in students of the
2nd group will be as follows:

PMA:y = 12,365x*>— 55,965x + 68

OHI-S:y =0,9x* — 4,05x + 4,66

With the help of the Excel 2010 computer program,
in which there is such a method of forecasting and anal-
ysis as an approximation, we obtained mathematical
and graphic models suitable for drawing further conclu-
sions based on them. The resulting models can be used
in further transformations in the mathematical analysis
of the investigated data set.

The same will be done with the indicators for 2nd
group of students (fig. 2).

The dependencies we found are quadratic, i.e. they
correspond to polynomial functions. It follows that
changes in the value of the functions occur according
to the same laws. From this, it can be assumed that the
gums’ inflammation correlates with the dental plaque’s
state. The right branches of the graphs are lower than
the left. It indicates that gingival inflammation and den-
tal plaque six months after treatment are significantly
less in patients than before. But the fact that in the fu-
ture, the branches go up indicates the exit of the pa-
tients from the state of remission. Which, in turn, means
the need to adjust the terms of visiting a periodontist.

Conclusions.

The conducted research mathematically confirms
the results of clinical observations, which testify to the
relationship between the state of the oral microbiota
and inflammation in the periodontal tissues. Further-
more, the method used by us for determining the com-
patibility and assessment of indicators of the state of
the human oral microbiome and the body’s reaction to
it allows us to make assumptions about the correlation
of these components. The graphic display gives an idea
of deviations from the remission state.

Prospects for further research.

Dependencies obtained with the help of a computer
program are subject to further consideration with the
use of mathematical analysis and the possibility of de-
veloping methods for making changes in the planning
and carrying out of treatment and preventive measures.
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Figure 1 — Results Graph of the index assessment of periodontal
tissue state and hygiene of the 1st group patients.

Figure 2 — Results Graph of the index assessment of periodontal
tissue state and hygiene of the 2nd group patients.
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lpu mepanii 3anasabHUX 30X80PHOBAHL NAPOOOHMY 4YacOM bOYBAE BAMKO 30piEHMy8aMUCA Yy (hOPMYBAHHI
cmpamezii w000 7iKy8aHHA Yepe3 3’ACY8AHHA CyMiCHOCMI Pi3HUX MOKAM(4YuKie. B yux eunadkax Ha Ooriomoay
307y4a0mosCcsa Memoou MamemMamu4yHo20 aHanizy. Memoto 0ocnioreHHs bya10 cmeopeHHs MemoOuKuU, KA 0ae
YABAGHHA WO000 CyMICHOCMI | OUIHKU MOKA3HUKI8 CmaHy opasibHo20 MIKpobioMy Ato0UHU ma peakyii Ha Hbo20
opaaHizmy. O6’ekmom cnyeysanu pesynbmamu napakaiHiYyHUX 00Cai0HeHb cmyOeHmMCcbKoi Mosa00i, X8opux Ha
2eHepanizosaHuli xpoHiyHuli kKamapaneHuli 2iHeigim — iHOekcu PMA (nanindapHo-map2iHanbHO-an68e0ApHULl
iHOeKc eiHeisimy 3a Parma, AKuli suKopucmog8yembca 018 OUIHKU 3anasnbHo2o npoyecy) ma OHI-S (cnpoweHul
iHOeKc eizieHu pomosoi nopoxcHuHu 3a Green-Vermillion, akuli 8ukopucmosyemsca 0414 BUABAEHHA OpP2aHi3auyii
0eHmarnbHoI bionnieKu) 00 NiKy8aHHSA, Yepe3 08a MUXHI (MiCaA MPOXOOHEeHHA Kypcy NiKy8aHHSA), ma yepes 6 micsyis
nicas nikyeaHHA. A came 6ys10 06paHoO cmydeHmMcbKy mMos00b 8ikom 20-24 poKu 8 Kinbkocmi 61 ocobu, aKkux 6yno
nodineHo Ha 08i epynu. B nepuwy 2pyny yeiliuino 16 roHakie ma 14 disuam. [pyea 2pyna ckaadanacs i3 15 roHakie
ma 16 disuam. B nepwili 2pyni 3acmocosysanu mpaduyiliHy npogeciliHy 2i2ieHy i3 3acmocy8aHHAM anaikauil 2esnto
Mempoein denma 1%. Y Opyeili 2pyni 3acmocosysascs [eHeizenb. Ak memoo, bys obpaHuli Mamemamu4Huli aHANi3,
30KpemMa ue anpoKcumayid, AKa 30ilicHeHa 3a 0ornomozoro Kommn'tomepHoi npoepamu Excel 2010. BukopucmaHa
HaMu MemoOUKa BU3HAYEHHS CYMICHOCMI i OUIHKU MOKA3HUKI8 CMaHy opasabHO20 MiKpobiomy A00UHU ma peakuyii
HO HbO20 0p2aHi3My 00380/A€ 3pobumu rnpunyweHHs w00 Kopeasauii yux ckaadosux. [pagiyHe 8i0obpaxiceHHs
0ae ysasneHHA 30 8i0XUeHHSA 8i0 cmaHy pemicil. OmpumaHi 3a 00NoMo20K KoM tomepHOoI npo2pamu 3a1exHocmi
nidnszarome nodansWomy po32aady 3a 00MOMO200 MAMeMamu4YHo20 aHAI3Y MA MOMXCAUBOCMI 8HeCEeHHA 3MiH 8

mepanesmuyYHi 8mMpy4aHHS.

Knrouvoei cnoea: mikpobioma, 3ananeHHs napoooHmMy, Mamemamu4Huli aHanis.

3B’A30K ny6aikauii 3 n1aHOBMMM HAyKOBO-gOCNIA-
HUMU poboTamu.

Cratra € ¢pparmeHTom HAP Kadenpu TepaneBTUUHOT
cTtomatonorii [onTaBCcbKOro [AepXaBHOrO MegUYHOro
yHiBepcuTeTy (MAMY) «Po3pobKa naToreHeTUYHoi npo-
biNnakTMKM NaTONOrIYHUX 3MIH Y MOPOXKHUHI poTa ocib i3
BHYTPILWHIMM XBOpOo6amu» (AepKaBHUI peecTpaLinHNii
Ne 0121U108263).

Bcryn.

Cepep, Halbinbw akTyanbHMx npobnem cyvyacHoi
CTOMATONOrii 3aXBOPIOBaHHA MNApPOAOHTY NOCiAalTb
oAHe 3 NpoBigHMX Miclb. Ha cbOrogeHHA BBAXKAETHLCA,
LLLO MOPYLIEHHS PiBHOBArM MiX MiKpobHUM bioueHo30Mm
i cTaHOM €/1M30B0i 060/IOHKN NOPOXKHUHU POTa € OAHI-
€10 3 BaXK/IMBUX NMPUYMH 3aXBOPIOBAHb MapoAoHTy. Ha-
camnepe Le BNAnB MiKpobHoro BmicTy 3ybHoi 6/1ALWKM
Ha TKaHMHY Ta JIOKaJibHa TKAaHWHHA BiANOBIAb Ha Le.
IHTEHCMBHICTb L€l BiANOBIAI BapilOe B 3a1e€XKHOCTI Big,
NpPoABAEHHA MicLeBUX NaTodi3ioNoriYHMX peakuii y
BiANOBIAb Ha NOLKOAXKEHHA Ta Bif, 3a/ly4EHHA CUCTEM-
HUX peakLiit opraHisamy [1, 2]. Po3ymiHHA B3aemoBigHO-
CUH aKTOPiB 3aXMCTy Ta NATOreHHOCTi Mikpodnopwu no-
POXXHWHW POTa AONOMaratoTb Po3pobUTM afeKBaTHI Ta
edeKTUBHI MeToaM NPOodiNaKTUKK Ta NiKyBaHHA [3, 4, 5].

[ns ouiHKM CTaHY NAapOAOHTONONYHOrO CTATyCy A0 Ta
nicna NpoBeAEeHOro NiKyBaHHA KOPUCTYIOTbCA Pi3HUMMU
NOKa3HMKaMM, LLLO XapaKTepU3yTb CTaH TKAHWH Napo-
LoHTY. Cloan BXOAATb Pi3Hi NOKaXKYMKM — TiHTiBa/bHI Ta
napogoHTanbHi iHaekecu: PMA (3a mogudikauieto Parma,
1960), riHriBanbHuMI iHAeKc 3a Silness-Loe (1964), napo-
OOHTanbHUI iHAeKc (3a Russel, 1956), inaekc SPITN Ta
iH. BuwesasHayeHunn iHaekc PMA (naninapHo-mapri-
Ha/IbHO-a/IbBEO/IAPHNIA), 3anpornoHoBaHUi Masser i
moamndikoBaHuit Parma y 1960 p., BUKOPUCTOBYETHLCA

AN1A OLiHKM 3ananbHOro npouecy B ficHaX, To6To, cTaHy
natogisionoriyHoi peakuii B HMX. OLiHKa CTaHy opasibHOT
ririeHN 34iMCHIOETLCA 3@ AOMNOMOTOIO TiriEHIYHUX IHAEK-
ciB — ririeHiyHoro iHaeKkcy 3a Pegoposmm-BonoakiHowo
(1970), ririeHiuHoro iHgeKcy 3a Green-Vermillion (OHI-S)
Ta iH. CNpoLWeHM iHAEKC TiriEHN POTOBOI MOPOXKHUHMU
OHI-S BMKOPWUCTOBYETbCA AN51 BUABNEHHS 3yOHOro Ha-
NbOTY Ta 3y6HOro KameHto, Tob6To, opraHisauii AeHTaNb-
Hoi 6ionniBkK [6]. BuwienepeniyeHi NoOKaxK4MK1 A0OBOI
4YaCTO 3aCTOCOBYIOTbCA B PIBHOMAHITHUX KAIHIYHUX O0-
CNiAXEHHAX, AKi TOPKAOTbCA BM3HAYEHHS CTaHy POTO-
BOi NMOPOXKHUHWU Ta OLHKN ePeKTUBHOCTI NpoBeaeHMUX
ririEHIYHMX Ta TEPANEBTUYHMX 3aXOAIB Ha Pi3HMUX eTanax
CTOMATO/IOTYHOI AOMNOMOTHU.

Mpn Tepanii 3ananbHUX 3aXBOPHBAHb MApPOAOH-
Ty Yacom 6yBae Ba*KKO 30PiEHTYBATUCA Y POPMYBaHHI
cTparterii WoAo NikyBaHHA Yepes 3'acyBaHHA CYMiCHOCTI
BULLLEBKA3aHMX MOKAXKUMKIiB. B TakMx BMMaAKax Ha O0-
nomory Tpeba 3asy4aTM MaTemaTuyHi metoam. MaTe-
MaTUL HaNeXuTb AOMOMIXKHA, Xo4a y AEeAKMUX 3aBAaH-
HAX | BaKAnBa posib. ToMy NMUTaHHA BUKOPUCTAHHA L€l
ANCLMNNIHM Y PaMKax BUPILLEeHHA noaibHux npobnem €
aKTya/IbHOO TEMOIO.

MeTta gocnigxeHHs.

CTBOpPEHHA METOAMKM, AKA MOXKe [aTu YABNAEHHA
LLOAO CYMICHOCTI i OLLiHKM NOKA3HKMKIB CTaHy Opa/ibHOro
MiKpobiomy NtoAMHM Ta peakLii Ha HbOro opraHiamy fto-
OMHW, 3 TAaKOXK CAyryBaTV B NOAa/bLOMy NOrnmMbaeHo-
My MaTeMaTUYHOMY aHasi3i Ta MOMK/INBOCTI BHECEHHSA
3MiH B TepaneBTUYHI BTPYyYaHHA.

06’eKT i meTOAU AOCNIAXKEHHA.

O6’ekTOM CNyryBain pesynbTatv MapakiHiuHuX
OOCNIAXEeHb CTYAEHTCbKOI MO/104i, XBOPUX Ha reHepa-
Ni30BaHUI XPOHIYHUI KaTapasibHUIA TiHTIBIT, AKi XapaK-
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TEpPU3yloTb NPeACTaBHMKIB OpasibHOro
MiKpobioLLeHO3y Ta NMPOABAEHHS Y Bia-

Tabnuusa — Pe3ynbTaT iHAEKCHOI OLHKK NPU NpoBeaeHHi
KOMMJIEKCHOTO NiKyBaHHA 3aXBOPIOBaHb NAapPOAOHTY Y CTYAEHTIB

nosigb Ha Le MicueBux natodisionoriv- . - o
e . ) [l fliKyBaHHs Yepes aBa TUXHI nic- Hepea wicTb micAuis

HUX pea.KU'IM IH'D'eKCM PMA ("na_nlnﬂp MoOKa3HUKU N1A NOYATKY /IIKYBAHHA nicna NKyBaHHA
HO-MapriHa/JIbHO-aIbBEONAPHUI  IHOEKC 1 5 1 5 1 5
riHrisiTy 3a Parma, AKMIA BMKOPUCTOBY- rpyna rpyna rpyna rpyna rpyna rpyna
€TbCA ANA OLIHKM 3anasbHOro I'IpOLl,ecy) OHI-S (6ann) | 1,43+0,71 |1,51+0,82|0,21+0,07|0,16+0,05|0,91+0,19|0,61+0,12
Ta OHI-S (cnpoleHunii iHAeKc ririeHn po-

. - PMA (%) 21,34+3,28|24,4+2,12 | 7,91+1,91 |5,53+1,38 |18,41+2,11(11,39+1,82
TOBOi MOPOXKHMHU 33 Green-Vermillion,

AKUI BUKOPUCTOBYETHCA A/1A BUSABNEHHA

opraHisauii 4eHTanbHoi 6ionniBKK) 40 NiKyBaHHA, Yepes
OBa TUXKHI (Nicna npoxoAsKeHHA Kypcy NliKyBaHHA), Ta
yepes 6 micauiB nicna nikysaHHA. A came byno obpa-
HO CTYAEHTCbKY Monogb Bikom 20-24 pOKM B KiNbKOCTI
61 ocobu, aKkmx Byno noaineHo Ha Agi rpynu. B nepuy
rpyny ysiwnao 16 toHakiB Ta 14 gisuyat. [pyra rpyna
CKnaganack i3 15 toHakis Ta 16 gisyat. B nepuwiii rpyni
3aCTOCOBYBaNN TpagMLiiHy npodecinHy ririeHy i3 3acto-
CyBaHHAM annikauin rento Metporin aeHta 1%. Y apyrin
rpyni 3actocosyBaBcA leHrirenb.

[Onsa pocarHeHHA Hawoi meTu 3a metog, b6yno ob-
paHO efleMeHTN MaTeMaTU4yHOro aHanisdy, 3a 40nomo-
rol0 AKMX MOXKHA NPOBOAMUTM MiAPAXyHKM i obuucnio-
BaTW NJIAHOBAHI MOKA3HMKM, LWAAXOM 3aMiHU BUXIOHUX
06’eKTiB Ha binbl NpocTi. 30Kpema Le anpoKcMmallis,
AKa 34iicHeHa 3a JONOMOroo KoM loTePHOI Nporpamm
Excel 2010.

Pe3ynbTatu gocnigyKeHHA Ta ix 06roBopeHHs.

Bynn 0b6paHi pesynbTatv AOCNIAMKEHHA JliKyBaHHA
reHepanisoBaHoi ¢GOpPMM XPOHIYHOro KaTapasibHOro
TiHriBITY, B SIKOMY A/151 OLiHKM edEeKTUBHOCTI NiKyBaHHSA
3anaNbHMX 3aXBOPIOBaHb NAPOJOHTY Y MONOAI (CTyAeH-
TiB), BUKOPUCTOBYBaNMUCH iHAeKcM PMA Ta OHI-S fo niky-
BaHHA, Yepes ABa TWXKHI (Nicna NpoxoasKeHHa Kypcy i-
KyBaHHs), Ta yepes 6 micALiB nicna nikyBaHHA. Monoapb
byna nogineHa Ha ABi rpynu. B nepuwiii 3actocoByBanu
TpaAuLinHy npodecinny ririeHy i3 3actocyBaHHAM anni-
Kauin rento Metporin geHta 1%. Y apyriv rpyni 3amictb
rento Metporin geHta 1% 3actocoByBasca [eHrirensb.
Pe3ynbTaTi iHAEKCHOI OUHKM JOCNiIAKEeHHA HaBeAeHi B
Tabnuui.

OTpuMaHi pe3ynbratv iHAEKCHOI OLiHKM npwu npo-
BeZleHHi KOMMJIEKCHOTO NiKyBaHHA 3axBOPKOBaHb Ma-
POAOHTY Y CTyAeHTiB 1-i rpynu nepesenu B rpadiyHy
dopmy i3 3acTocyBaHHAM KOMMN'tOTEPHOI Mporpamu
Excel 2010 (puc. 1).

3a gonomoroto Komn'toTepHoi nporpamm Excel 2010
Hamu Bynn oTpumaHi rpadikn NOKAa3HMKIB OLIHKM CTaHy

POTOBOI MOPOXHUHW A0 NiIKYBaHHA, NiCAA NiKyBaHHA Ta
y BiAganeHui TepmiH nicna NikyBaHHA. A Takox ¢op-
My GYHKLIN 32 AKMMM 3MiHIOOTbCA Wi rpadiku, fAki
BUKNAZEH Huxkue. Popmynn ana GyHKUIA NOKa3HUKIB
OLiHKWM CTaHYy POTOBOI NOPOXKHUHM Y CTyAEHTIB 1-i rpynu
HaCTyMHi:

PMA:y = 11,965x% — 49,325x + 58,7

OHI-S:y =0,96x>*—4,1x + 4,57

dopmynum ana GyHKLUiA NOKA3HUKIB OLLIHKK CTaHy po-
TOBOI MOPOXHWUHW Y CTYAEHTIB 2-i rpynun ByayTb Taki:

PMA:y =12,365x*>— 55,965x + 68

OHI-S: y = 0,9x* — 4,05x + 4,66

3a gonomoroto Komn’toTepHoi nporpamu Excel 2010,
B SIKill iCHYE TaKMIM MeToZ, NPOrHO3yBaHHA i aHanisy, Ak
anpoKcMmalLif, M1 OTPUMAIM MAaTEMATMYHI Ta rpadivHi
mogaeni, npuaaTtHi Ansa BUBELAEHHA HA iX OCHOBI Nogasnb-
LWKNX BUCHOBKIB. OTPUMAHUMU MOAENAMU MOMKHA KO-
pUCTyBaTUCA B NOAAJIbLUIMX NEPETBOPEHHAX Y MaTema-
TMYHOMY aHani3i AOCNIAXKEHOTO MACUBY AAHUX.

Texk came 3pobUMO i3 MOKA3HWKaMK ANA CTyAeHTIB
2-i rpynu (puc. 2).

3HaliieHi HaMW 3a/IeKHOCTI € KBagpaTUYHUMM,
TO6TO CniBBiAHOCATLCA A0 NOAIHOMIaNbHUX (YHKLiN.
3BigcK BMNAMBAE, WO 3MiHM 3Ha4YeHHs GYHKUiNA Biaby-
BAlOTbCA 32 OAHAKOBMMM 3aKOHAMW. 3 LbOrO MOMKHA
NPUNYCTUTK, LLO CTaH 3anasieHHA ACEeH KOPEesIoE i3 CTa-
HOM 3y6HMX HalwapyBaHb. MpaBi rinku rpadikis HUXKYI
3a JiiBi. Lle BKa3ye Ha Te, W0 3anaseHHA B ACHaX i 3ybHi
HalwapyBaHHA Yepe3 6 MicALIB Nicaa NiKyBaHHA y NaLi-
€HTIB 3HAYHO MEHLLI, HixK 6ynK A0 NikyBaHHA. Ane Te, Wo
Hagani rikn nayTb Bropy, BKA3ye Ha BUXig, NaLIEHTIB i3
CTaHy pemicii. LLlo, B cBOlO Yepry, o3Havyae Ha Heobxia-
HiCTb KOPUTyBaHHA CTPOKIB BiABiAYyBaHHA NiKapA-napo-
OOHTONOra.

BucHOBKM.

MpoBeneHe AOCNIAXKEHHA MaTeMaTUYHO nNiATBEp-
OXKYE pe3ynbTaTt KNIHIYHMX ChoCTeperkeHb, AKi CBig-
YyaTb NPO B3aEMO3B’A30K CTaHy 0pa/ibHOi MiKpobioTn Ta
CTaHy 3aMajsieHHA B TKAHWHaxX NapofoHTY. BukopucTaHa
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) \ /
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5 N\~

y =0,9x?- 4,05x + 4,66
—

0 T " )
[lo nikyBaHHA Yepes gga TKHI  Yepes wictb micauis
nicnA novaTky nicnsA NikyBaHHA
NiKyBaHHA

——OHI-S
——PMA (%)

PucyHoK 1 —padik pe3ynbratiB iHAEKCHOT OLiHKN CTaHY TKaHUH
NapoAoHTa Ta ririeHn nauienTis 1-i rpynu.

PuUcyHOK 2 — Tpadik pe3ynbraTiB iHAEKCHOT OLiHKN CTaHY TKaHUH
NapoAOHTa Ta ririeHn NawieHTiB 2-i rpynu.
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HaMM MeTOAMKa BU3HAYEHHA CYMICHOCTI i OL,iHKM MOKas- MepcnekTMBM NOAANBLUNX [OCANIAMKEHD.

HUKIB CTaHy Opa/ibHOro Mikpobiomy ntoguMHK Ta peakuii OTpMMaHi 3a 4ONOMOroK KOMMN'tOTEPHOI Nporpamm

Ha HbOrO OpraHiamy A03BOJIAE 3POOUTM MPUNYLLEHHA  3aNEeXHOCTI NiANAraloTb NOAANbWOMY PO3raay 3a 4o-

oA Kopensuii umMx cknagosux. padiyHe BigobpaxkeH-  NOMOro MaTeMaTUYHOIO aHani3y Ta MOMK/IMBOCTI PO3-

HA [A€ YABNEHHA 3a BiAXUIEHHA Bif, CTaHy peMmicii. pob6aeHHA MeToAiB BHECEHHA 3MiH B MJaHyBaHHA Ta
NpoBeAeHHSA NiKyBabHO-NPODINAKTUYHNX 3aX04,iB.
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S

METOAMKA BUSHAYEHHA CNONYYHOCTI NOKA3HUKIB CTAHY 3ANANEHHA NAPOAOHTY TA OPA/ILHOI MI-
KPOBIOTU

3aiiueB A. B., boitueHko O. M., KotenescbKa H. B., HikoniwuH A. K.

Pe3stome. Ha cborofeHHa BBaXKAETbCA, WO NOPYLUIEHHS PiBHOBArKM MiXk MiKpobHMM 6ioLLEHO30M i CTAHOM C/IN30-
BOi 060/IOHKM MOPOXKHWUHM POTa € OAHIEID 3 BAXK/MBMX MPUYMH 3aXBOPIOBaHb MapofoHTy. Hacamnepes, Le Bnaus
MiKpOBHOro BMicTy 3y6HOT 6/1ALWKM Ha TKAaHMHY Ta JIOKa/ibHA TKAHWHHA BiANOBiIAb Ha Le. IHTEHCUBHICTb L€l Bianosiaj
BapitO€ B 3a/1€XKHOCTI Bif NpoABAeHHA micueBMx NaTtodisioNoriyHMxX peakuin y BignoBiab HAa NOLWKOAMKEHHA Ta Bif
3a/ly4eHHA CUCTEMHMX PEAKLi opraHiamy.

[Nna OuiHKK CTaHy NapOAOHTO/OrNYHOrO CTaTyCy A0 Ta MiCAA NPOBEAEHOrO NiKyBaHHA KOPUCTYIOTbCA PisHUMU
NOKasHWKaMM, LLO XapaKTepusytoTb CTaH TKAHWMH MNapoAoHTY. Lle riHriBanbHi Ta NapodoHT anbHi iHaekecn: PMA (3a
mozaudikauieto Parma, 1960), riHriBanbHuii iHaekc 3a Silness-Loe (1964), napogoHTanbHuMli iHaeKc (3a Russel, 1956),
iHaekc SPITN Ta iH. BuwesasHayeHuit iHagekc PMA (naninspHo-mapriHa/ibHO-a/bBEONASAPHUIA), 3anNpOnoOHOBaHUI
Masser i mogndikosaHuin Parma y 1960 p., BUKOPUCTOBYETLCA AJ1A OLIHKM 3ananbHOro Npouecy B sACHaXx, To6To,
CTaHy natogdisionoriyHoi peakuii B HMX. OUiHKa CTaHy FiriEHN NOPOXKHUHU POTa 3A4iMCHIOETLCA 33 AOMNOMOTOLO ririe-
HiYHMX iHAEKCIB — ririeHiYHoro iHaeKcy 3a Pepoposum-BonoakiHoto (1970), ririeHiuHoro iHaeKcy 3a Green-Vermillion
(OHI-S) Ta iH. CnpolueHuii iHAEeKC ririeHn poToBoi NOPOXKHUHK OHI-S BUKOPUCTOBYETLCA A/1A BUSBIEHHA Ta XapaKTe-
PUCTMKM 3yBHOro HanboTy, TOBTO BU3HAYEHHSA opraHisaLii AeHTanbHOT 6ionaiBku.

Mpu Tepanii 3ananbHMX 3aXBOPHOBaHb NapOAOHTY Yacom ByBa€E BaXKKO 30pieHTyBaTUCA Y POpPMYBaHHI cTpaTerii
LLOAO NiKYBAHHA Yepes 3’'ACYyBaHHA CYMICHOCTI BULLEBKA3aHUX MOKaXKUMKiB. B uux BMNagKax Ha gonomory 3anyya-
I0TbCA METOAM MAaTeEMATUYHOTO aHani3y.

MeToto gocniaskeHHs 6yn0 CTBOPEHHA METOAMNKM, AKa Aa€ YABAEHHSA LLLOAO CYMICHOCTI | OLLiHKM MOKa3HUKIB CTaHy
0OpanbHOro MiKpobiomy NoAMHM Ta peakLii Ha HbOro opraHiamy. MaTtepianamu cnyryBanu gaHi JOCNiAXKeHb, AKi
XapaKTepu3yoTb NpeaCcTaBHUKIB OpaibHOr0 MiKpobioLeHO3y Ta NPOABAEHHS Y BigNOBiAb Ha Lie Micuesux natodisi-
ONIOFiYHUX peaKLUii. Ak meTog, 6yB 06paHMit MaTeMaTUYHWIN aHai3, 30KpPeMa Le anpoKCMMaLifa, AKa 34ilicHeHa 3a
[onomoroto Komn'toTepHoi nporpamu Excel 2010.

BMKopuMCcTaHa HaMM MeTOAMKa BU3HAYEHHA CYMiCHOCTI i OLLIHKM NOKA3HWKIB CTaHy OpasibHOro mikpobiomy sto-
OMHU Ta peakLii Ha HbOro opraHiamy L03BOAAE 3pOOUTU NPUNYLLEHHSA WOAO KOPenauii LmMx cknagosux. MpadiyHe
Bif0OparkeHHsA Aa€ yABMEHHA 3a BiAXWAEHHA Big, cTaHy pemicii. OTpuMaHi 3a 4onomoroto Komn’toTepHOi Nporpamm
3a/1€KHOCTI MiANAratoTb NOAANbLIOMY PO3IIALY 33 AONOMOrO MAaTEMATUYHOIO aHai3y Ta MOXK/IMBOCTI BHECEHHA
3MiH B TepaneBTUYHI BTPYYaHHSA.

Kntouosi cnoBa: mikpobioTa, 3anasieHHA NapogoHTY, MaTeMATUYHWNI aHani3.

METHOD OF DETERMINING INDICATORS CONNECTION OF THE STATE OF PERIODONTAL INFLAMMATION AND
ORAL MICROBIOTA

Zaitsev A. V., Boychenko O. M., Kotelevska N. V., Nikolishin A. K.

Abstract. At present, it is believed that the cause of the development of inflammatory periodontal diseases is the
influence of the microbial content of dental plaque on the tissue and the local tissue response to it. The intensity of
the local tissue response varies depending on the manifestation of local pathophysiological reactions in response to
damage and the involvement of systemic body reactions. To assess the state of the periodontal status before and
after the treatment, various indicators characterizing the state of the periodontal tissues are used. This includes
various indices — gingival and periodontal: PMA (modified by Parma, 1960), gingival index according to Silness-Loe
(1964), periodontal index (according to Russel, 1956), SPITN index, etc. The above PMA index (papillary-marginal-
alveolar), proposed by Masser and modified by Parma in 1960 p., is used to assess the inflammatory process in the
gums, that is, the state of the pathophysiological reaction in them. Assessment of the state of oral hygiene is carried
out using hygienic indices — hygienic index according to Fedorov-Volodkina (1970), hygienic index according to
Green-Vermillion (OHI-S), etc. The OHI-S simplified oral hygiene index is used to detect dental plaque and calculus,
i.e., the organization of dental biofilm.
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But it is sometimes difficult for a specialist to find his way in the formation of a treatment strategy due to an
inadequate interpretation of the compatibility of the indicated indicators. In such cases, mathematical methods
should be used for help.

The purpose of the study was to create a methodology that provides insight into the compatibility and assessment
of indicators of the state of the human oral microbiome and the body’s response to it. The materials were data from
studies that characterize representatives of oral microbiocenosis and the manifestation of local pathophysiological
reactions in response to this. As a method, mathematical analysis was chosen, in particular, it is an approximation,
which is carried out using the Excel 2010 computer program.

The used method of determining the compatibility and assessment of indicators of the state of the human oral
microbiome and the body’s reaction to it allows us to make assumptions about the correlation of these components.
The graphic display gives a good idea of deviations from the state of remission. The dependences obtained by the
computer program refer to quadratic functions that can be differentiated and integrated in all domains of definition.
And also to find the points of extremums, derivatives and primitives. This makes it possible to further consider the
above-mentioned dependencies by means of mathematical analysis.

Key words: microbiota, periodontium, mathematical analysis.
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