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KAlo40Bi cAoBa: PE3IOME
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reHepanisoBaHumn

riHriBiT,  natonoria, BaHb (po3nagis), WO PO3BMBAIOTLCA Nif BMASIMBOM HECNPUATAMBOIO CepedoBMLLA.

MOMEeKyNsApHO-reHeTUYHa [iarHocTuKka. BrB4eHHS nonimopdiamiB reHiB, NOB’A3aHNX i3 3aXBOPIOBAHHAMM POTOBOI MOPOXHUHMU,

AAS KOPECNOHAEHLi:
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AOCMifKeHb SK NPOrHOCTUYHI Mapkepu 3axBoptoBaHHA. Pobota npucssyeHa aHanisy
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AAS UUTYBAHHS:

WO CNeKTpu reHOTUMIB 3a KinbKiCTIO MOBTOPIB B iHTPOHI 36 reHa MUCSB cyTTeBO
BiOPI3HAOTLCA B NOPIBHIOBAHNX rpynax.

BucHoBku. Anenb 3 gBomMa MOBTOpaMW MPOMOHYETLCA SK MPOTEKTEPHWMA BapiaHT,
OCKiNbK1 cepef NauieHTIB 3 MYKOBICLMOO30M Hemae HOCIiB. [N nauieHTiB 3 MyKo-
BiCUMAO30M HasBHiCTb anensd MUCS5B 3 pgeB’dATbMa MOBTOpaMM B reHOTUMI MOXe
CBIiQYMTN NPO MEHLLY CXUMbHICTb A0 FiHriBITY. HasBHICTbL anens 3 wictbMa nosTopamu
Moxe OyTu BuKopucTaHa anst AvdpepeHLiauii CXMNbHOCTI NaLieHTIB 3 MyKOBICLMA030M
0O pisHOro cTyneHs TsbkkocTi nepebiry riHriBiTy. Anens MUCS5B 3 wicTbma
nosTopaMun Moxe OyTu 3anponoHOBaHWN SIK MOTEHLIHWA MapKep PU3WKY PO3BUTKY
MHriBITY CepeaHboro, ane He TSXXKKOro CTYMNeHs.

TkayeHko M.B., Bonkoea H.€., LeBuyk B.A., OgywkiHa H.B., HasapsaH P.C., lapriH B.B. 3Ha4yeHHA reHeTU4HOoro
nonimopdiamy Ans OiarHOCTUKM XPOHIYHOIO reHepanizoBaHOro THrBITY y AiTe 3 MyKOBiCLMO030M. XapkiecbKull
cmomamornoaiyHull xypHan. 2025. T. 2, Ne 3(5). C. 350-364. DOI: hitps://doi.org/10.26565/3083-5607-2025-5-07
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ABSTRACT

Background. Genetic factors are in the list of risk factors for diseases (disorders)
that develop under the influence of an unfavorable environment. The study of poly-
morphisms of genes associated with oral cavity diseases, helps to explain patho-
genesis-related mechanisms and to use research results as prognostic markers for
the disease. So, our work is devoted to analyze the possibility for the MUCS5B protein
gene polymorphism usage as a marker of the predisposition of children with cystic
fibrosis to chronic generalized catarrhal gingivitis, and compared with healthy children.
Purpose — to analyze the possibility for the MUC5B protein gene polymorphism
usage as a marker of the predisposition of children with cystic fibrosis to chronic
generalized catarrhal gingivitis.

Materials and Methods. Variable Number of Tandem Repeat polymorphism in the
intron 36 of MUC5B gene was chosen by us as a potential marker. Clinical dental
examination of children aged 1 to 17 years with a confirmed diagnosis of cystic
fibrosis was conducted.

Results. Patients with cystic fibrosis are characterized by higher levels of perio-
dontal inflammation comparatively to the control group, and therefore require
additional, earlier applied diagnostic, preventive and advisory actions. Variable Num-
ber of Tandem Repeat polymorphism in the intron 36 of MUC5B gene can be used
in cystic fibrosis diagnosis since it is shown that genotypes spectra for the number
of repeats in the intron 36 of MUC5B gene differ significantly in compared groups.
Conclusions. The allele with 2 repeats is proposed as protective — there are no carriers
among the patients with cystic fibrosis. For patients with cystic fibrosis, the presence
of MUCS5B allele with 9 repeats in the genotype may indicate less susceptibility to
gingivitis. At the same time, the presence of an allele with 6 repeats can be used
to differentiate cystic fibrosis patients’ susceptibility to various severity of chronic
generalized catarrhal gingivitis progress. MUC5B allele with 6 repeats may be propo-
sed as a potential marker of risk to develop gingivitis of moderate but not hard severity.

Tkachenko MV, Volkova NYe, Shevchuk VA, Odushkina NV, Nazaryan RS, Gargin VV. Importance of genetic
polymorphism for diagnostics of chronic generalized gingivitis in children with cystic fibrosis. Kharkiv Dental Journal.
2025;2(3(5)):350-364. DOI: https://doi.org/10.26565/3083-5607-2025-5-07

BCTYN

PotoBa piguHa — ue

renenofgibHa GionoriyHa

INTRODUCTION

Oral fluid is a gel-like biological substance formed

peyvyoBMHA, L0 YTBOPHETLCA B pe3ynbraTti 3MillyBaHHS
BUAINEHb CIIMHHUX 3aM03 i MICTUTb OpraHiyHi, HeopraHiy-
Hi KOMMOHEHTW, MogUdIKOBaHi KMITUHW, MIKpOOpPraHis-
M1 Towo. OCHOBHUM KOMMOHEHTOM, LLO BM3Ha4ae B’A3Ki
BMacTMBOCTI POTOBOI piguHW, € rpyna bGinkis, 3okpema
MyLUHU. 3aBAsikKM BNacTMBOCTAM 3B'sI3yBaHHA BOAU
Ta BM3HAYEHHIO CNIBBIOHOLUEHHS KOMMOHEHTIB, Wap My-
UMHIB 3abesnedye Gap’epHy Ta 3mallyBarnbHy YHKUIT
cnunsoBux o6oMoHoK. HepasHi gocnimkeHHs OOBOASAT,
Lo, okpiM 3abe3nedveHHs MEeBHOI LWiNbHOCTI Cnu3y, My-

as a result of the mixing of salivary glands excretes,
and it contains organic, inorganic components, modi-
fied cells, microorganisms, etc. The main component
that determines the oral fluid viscosity properties is
a group of proteins, especially mucins. Due to the water-
binding properties and to the components ratio deter-
mining mucins layer provides a barrier and lubricating
functions of mucous membranes. Recent studies prove
that in addition to ensuring a certain mucus density,
mucins play an important role in body protection from
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UWHW BigirpaloTb BaXNMBY POrib Yy 3axXUCTi OpraHiamy Big
naToreHie Ta MigTpMMLUi 340poBOro MikpoGHoOro cepeno-
BuLa (mikpobiomy) [1, 2].

PoanHa reHiB cknagaetbcs 3 20 npencrtaBHUKIB
(MUC1, MUC2, MUC3A, MUC3B, MUC4, MUCS5AC,
MUC5B, MUC6-9, MUC11, MUC12, MUC13, MUC15-19
Ta MUC20). 3 Hux MUC1, MUC2, MUC4, MUC5AC,
MUC5B, MUC7, MUC8, MUC11, MUC13, MUC15,
MUC19 Ta MUC20 moxyTb ByTu BUsierieHi Ha piBHi MPHK
Y HWKHIX AnXanbHUX LWnsxax 3goposux nogen [3].

MUC1, MUC2, MUC4, MUC5AC, MUC8 ta MUC13
€KCMpeCyTbCS B KMITUHAX MOBEPXHEBOTO eniTenito; Kenu-
xonopibHi kniTMHM npogykytoTb nepesaxHo MUCSAC.
MUC1, MUC2 1a MUCS8 ekcnpecyloTbCsl B KNiTUHAX
nigcnu3oBux 3anos, a Takox MUC7, MUC19 Tta nepe-
BakHO MUCS5B [3]. Y poTOBii NOPOXHWHI OCTaHHIN €
HaBaXXNuBILWLMM NiIJTUAOM | NPOAYKYETbCA eniTenianb-
HUMM KNiITUHAMW Ta CAIMHHMMU 3ar03amu.

Y pasi po3BUTKY comaTuM4HOI nartonorii, 3okpema
auxanbHoi cuctemn, abo nig BNAMBOM NEBHUX MiKpO-
opraHi3amiB BigOyBaeTbCA rinepekcKpeLis MyLMHIB, WO
CYNPOBOMKYETLCSI 3MIHOK KOMMOHEHTHOIO CKNazgy Crvay.
OosegeHo, wo npoaykuia myunHy MUCSB 3anosamu
niacnn3oBoro Lwapy 36inblIyeTbCs Yy NaUieHTIB 3 MyKO-
BicumgosomM. Lli npouecu npu3BoasiTb OO0 YTBOPEHHS
Cnun3y 3i 36iNbLUEHHAM Oro KiNbKOCTI, WO, ¥ CBOK Yepry,
npuM3BOAMTbL A0 3MiH MNOro YyHKUiA Ta MOPYLUEHHS
noro eakyauii. Y nauieHTiB po3BMBalOTLCA BTOPUHHI
3MiHM B KniTUHax, 6araTboX opraHax Ta cuctemax [4, 5].

PeornoriyHi BnacTuMBOCTi pOTOBOI piguHW 3yMOBItO-
I0Tb ii MiHepanisylody, 3axuMcHy, TpaBHY Ta O4YMCHY
dyHKUil. Y nauieHTiB 3 MyKOBicUMOO30M crocTepira-
€TbCS 3HWXKEHHS CeKpeuii CNuUHU Ta nNiaBULWEHHSA i
B’SI3KOCTi. Taki 3MiHW CNpUsOTb PaHHIM MicLeBUMM narto-
noriYHMM npolecam, BKIOYar4uM kapiec 3y6iB Ta 3a-
XBOPIOBaHHS NApoAoHTY [6, 7].

Ha cborogHi 0cobnmBy akTyanbHIiCTb Mae BU3HAYEHHS
reHeTUYHMX OCHOB MaTOMoriYHMX npoueciB. [eHeTu4Hi
dakTopy BXOOATb [0 nepeniky dakTopiB puU3nKy 3a-
XBOPOBaHb (po3nafiB), WO po3BMBalOTLCA Mig BNAVBOM
HecnpuaTNnBOro cepegosula. BueyeHHs nonimopdis-
MIiB TeHiB, MOB’A3aHMX i3 3axBOPIOBaHHSAMM, 30Kpema
i3 3aXBOPIOBAHHSMU POTOBOI MOPOXHWHKU, [orNomMarae
MOSICHATU NaTOrEHETUYHI MexaHi3Mu Ta BUKOPWUCTOBY-
BaTM pe3ynbTaTh [OCNiMKEHb SK MNPOrHOCTUYHI Map-
kepyn 3axeoptoBaHHA [8]. Ockinbkmu MUCSB € ogHum
i3 OCHOBHWX CEKPETOPHWX MYLUHIB, LIO MNOB'A3aHU
3 PEOonoriYHNMMM BNACTUBOCTSIMU CNK3Y, i MOro y4vacTb
y natoreHesi GaraTbox 3axBoptoBaHb Oyna [OoBedeHa,
CTPYKTYpHi ocobnueocti reHa MUCS5B wmoxyTb 6yTu
MapkepamuM ONns pPaHHbOI iarHOCTMKM CXUITbHOCTI 40
umx 3axsoptoBatsb [9, 10].

MUCb5B Hanexutb [O rpynu CeKpeTopHMX rene-
YTBOPHOKOYMX MYLMHIB. TOGTO, BiH € OOHUM i3 KOMMOHEH-
TiB, BignoBiganbHUX 3a nepexig TpaxeobpoHXxianbHUX
CeKkpeTiB i3 30nb-ha3n, fdka 3a3Bu4al YTBOPKOE MO-
BEPXHEBMI LWap, WO BUCTUNAE OuXalbHi WNAXU Big
Tpaxei 0o anbBeon, y renb-gasy [11]. OctaHHg, y cBoto
yepry, noB’'sisaHa 3 dikcauielo noapasHuKiB MOBITPs
Ta CNpOoLLEeHHsM iX BUBeOeHHs 3 opraHiamy [12]. CruHHI
MYLUHM  BUPOONSIIOTLCA  MEPEBAXHO  Nig I3MKOBUMM
CMUHHMMU 3ano3amMy Ta ManvMMu CIMHHMMMK 3ano3amu
HWKHBOT rybu Ta nigHeGiHHA. OKpiM yTBOpEHHS1 B’s3Kol
maTtpuui 3miwaHoi cnuHn, MUC5B Gepe yyacTtb y cop-
MYyBaHHi MMiBKW, sika NOKPMBaE MOBEPXHIO 3yOHOI emani.

pathogens and in maintaining a healthy microbial envi-
ronment (microbiome) [1, 2].

Gene family consists of 20 representatives (MUC1,
MUC2, MUC3A, MUC3B, MUC4, MUC5AC, MUCS5B,
MuUcCe6-9, MUC11, MUC12, MUC13, MUC15-19, and
MUC20). Of these, MUC1, MUC2, MUC4, MUC5AC,
MUCS5B, MUC7, MUCS8, MUC11, MUC13, MUCT15,
MUC19, and MUC20 can be detected at mRNA level
in the lower respiratory tract of healthy individuals [3].

MUC1, MUC2, MUC4, MUC5AC, MUC8, and MUC13
are expressed in the surface epithelium cells; goblet cells
produce mainly MUC5AC. MUC1, MUC2, and MUC8
are expressed in submucosal glands cells as well as
MUC7, MUC19, and mainly MUCS5B [3]. In the oral cavity,
the latter one is the most important subtype and it is
produced by epithelial cells and by salivary glands.

In the case of somatic pathology development,
specifically of the respiratory system, or under the in-
fluence of certain microorganisms, mucins hyperexcre-
tion takes place accompanied by changing of the com-
ponent composition of mucus. It is proved that MUC5B
mucin production by submucosal layer glands increases
in patients with cystic fibrosis. These mucin 5 B amount
processes lead to the formation of mucus with increased
that in turn results in its functions changes and altera-
tion of its evacuation. Patients develop secondary
changes in cells, many organs, and systems [4, 5].

Rheological properties of oral fluid cause its minera-
lizing, protective, digestive, and cleaning functions.
In patients with cystic fibrosis, a decrease in saliva secre-
tion and its viscosity increase are observed. Such chan-
ges contribute to early local pathological processes,
including dental caries and periodontal disease [6, 7].

Nowadays determination of genetic bases of patho-
logical processes is of special relevance. Genetic factors
are in the list of risk factors for diseases (disorders)
that develop under the influence of an unfavorable
environment. The study of polymorphisms of genes
associated with diseases, specifically with oral cavity
diseases, helps to explain pathogenesis-related mecha-
nisms and to use research results as prognostic mar-
kers for the disease [8]. As far as MUCS5B is one of the
major secretory mucins, which is associated with the
rheological properties of mucus, and its involvement in
the pathogenesis of many diseases was proved [9, 10],
structural features of MUC5B gene may be markers for
early diagnostics of predisposition to these diseases.

MUCS5B belongs to a group of secretory gel-forming
mucins. That is, it is one of the components responsible
for the transition of tracheobronchial secretions from
the sol phase, which normally forms a surface layer that
lines the airways from the trachea to the alveoli [11],
to the gel phase. The latter, in turn, is associated with
air irritants fixation and with the simplification of their
removal from the body [12]. Salivary mucins are produ-
ced mainly by sublingual salivary glands and by small
salivary glands of the lower lip and palate. In addition
to the formation of a viscous matrix of mixed saliva,
MUCS5B is involved in the formation of a pellicle that
covers the tooth enamel surface. The antimicrobial and
antiviral effects of MUC5B can be detected at the level
of mRNA production, which causes an activity decrease
of genes required for the factors of virulence [1].

The structural gene of MUCS5B protein is localized
in 11p15.5. The protein itself varies considerably in size
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AHTUMIKpOOHY Ta npoTtuBipycHy pgito MUC5B MoxHa
BUSBUTM Ha piBHi npoaykuii MPHK, wo Buknukae 3Hu-
KEHHS1 aKTMBHOCTI reHiB, HeobxigHUX ans dakTopis Bi-
pyneHTHocTi [1].

CTpykTypHuUiA reH 6inka MUCS5B nokanizoBaHui
y 11p15.5. Cam 6inok 3Ha4yHO Bapiloe 3a pPO3MipoM
(Big 2x10° kda go 30x10° k[a) i sBnsie coboto arperat
HUTKONOAiIOHUX NepenneTeHnx CTpyKTyp.

MUCS5B reH MicTutb 48 ek30HIB Ta 47 iHTPOHIB. BiH Mmae
Jocutb Benukuii ueHTpanbHuin ek3oH 30 (10713 n.H.)
Ta Kinbka npsMmx NoBTOpiB Mo 59 n.H. (NOCNIAOBHICTL —
cctgtgcggt  gagtgggggc  ggccccgggc  cccccagacce
ccteggcecte tctgagtgt) B iHTpoHi 36 (skuin paHiwe Hasu-
BaBcH iHTpoHoM G) [13]. OcTaHHi noniMopdism (Kinb-
KiCTb konin noBTOpiB) OyB 0OpaHWii HamMu SIK MOTEH-
LiH1IA MapKep.

MeTa po60oTu — aHania MOXNMBOCTI BUKOPUCTaHHS
nonimopdiamy reHa 6inka MUC5B sik mapkepa cxunb-
HOCTi AiTe’ 3 MyKOBICLUMAO30M [0 XPOHIYHOro reHepa-
nizoBaHoro kartapanbHoro riHriBiTy (XIKI) y nopiBHSHHI
3i 300pOBMMU LiTbMU.

MATEPIAAU TA METOAU AOCAIAXEHHSA

Ona pocarHeHHA 3a3HadeHoi MeTu Byno npoBedeHo
KMiHiYHEe cToMaTornoriyHe oOCTeXeHHs 25 aiTen BiKOM
Big 1 40 17 pokiB 3 niaTBEepoKEHWM AiarHO30M MyKO-
Bicunpo3y (gocnigHa rpyna). [o rpynu noOpiBHAHHA
(KOHTPOMBLHOI rpynu) yBIAWNWM 23 AUTUHWM aHanoriYHoro
Biky 6e3 Oyab-AKMX COMaTUYHUX 3axXBOPOBaHb, AiarHoc-
TOBaHWX Ha MOMeHT obcTexeHHs, Ta 6e3 ckapr,
noB’A3aHunXx i3 npobnemamu 3i 300pPoB’AM.

Y pesynbraTi KMiHIYHOTO OBCTEXEHHs y BCiX AiTen
6yno piarHoctoBaHo XIXI. TaxkicTb cTaHy BapitoBana
Big nerkoro (y 5 ocib) oo cepeaHboro (y 12 nauieHTiB)
Ta TsKKoro (y 8 nauieHTis).

OuiHKY cTaHy napodoHTy NpOBOAWMAM 3a [OMOMOIoH0
naninspHo-mapriHansHo-anbBeonspHoro iHaekcy (PMA),
AKMN  Bigobpaxae CTyniHb IHTEHCMBHOCTI 3ananeHHs
SICEeH Bifg «nerkoro» Ao «Tsbkkoro» [14]. CumnTomun ypa-
XEHHS TKaHWH MapoaoHTY B nepiog BiA NOYaTKOBOrO
BMNuBY pakTopiB pM3nKy A0 PO3BMTKY CTadii 3axBOpto-
BaHHA BM3Ha4yanu 3a AOMNOMOrOK KOMMMEKCHOro napo-
poHTanbHoro iHgekcy (KMI) (M.0. Neyc, 1987 p.). Pe3ynb-
TaTM OBCTEXEHHS BUpaxanu y BUMSAAI AKICHUX 3HaYeHb:
«PU3NK 3aXBOPIOBAHHA NAPOAOHTY», «Ierke ypaXeHHs»,
«CepeaHin CTyNiHb YpaXeHHs», «KTSHKKUA CTYNiHb NOLLKOA-
XKeHHs1» y banax.

[ns reHoTMnyBaHHA BUKOPWCTOBYBanu KNiTWMHU Oy-
KanbHoro enitenito. 3abip GiomaTepiany nposoaunu nig
Yac CTOMAaTomnoriYHOro ornsady 3a AOMNOMOro CTepunb-
HOr0 OAHOPA30BOro ypeTparnbHOro 30HAa B MapKOBaHIN
iHOMBIQyanbHIN ynakoBUi 3rigHO 3 paHiwe ony6nikosa-
Hol meToamkoto [15].

Ona reHotunyesanHa [OHK Buginanu 3 knituH Oy-
KanbHOro enitenito 3a 4ONOMOrol KomepLinHoro Habopy
DiatomTM DNA Prep 100 Kit 3rigHO 3 iHCTpyKUiAMHK
BMpo6HUMKa. TunyeaHHs noniMopdiamy BapiabensHoI Kinb-
kocTi TaHaemHux nostopiB (VNTR) B iHTpoHi 36 reHa
MUC5B nposogunu 3a OMNOMOrol0 nomnimepasHoi naH-
uiorosoi  peakuii  (MIP) 3 noganbwyM  BUSBRAEHHAM
amnnicpikoBaHWX parMeHTiB B arapo3HUX rensix.

[ns amnnichikauii sukopucmosysanu maki rpativmepu:
MUCSB F -5 AGTGTGCAGTGACTGGCGAG -3’ 1a
MUCS5B R — 5- CTAGAGTTGCAGGTGGCAGG -3’ [16].

(from 2x108 kDa to 30x108 kDa), and is to be an aggre-
gate of filament-like interlacing structures.

MUCS5B gene contains 48 exons and 47 introns.
It has a rather large central exon 30 (10713 bp) and
several direct repeats of 59 bp (sequence — cctgtgcggt
gagtgggggc  ggccccgggc  cccccagacc - cctecggecte
tctgagtgt) in the intron 36 (that was previously called
the intron G) [13]. The latter polymorphism (number of
repeat copies) was chosen by us as a potential marker.

Objective — to analyze the possibility for the MUC5B
protein gene polymorphism usage as a marker of the
predisposition of children with cystic fibrosis to chronic
generalized catarrhal gingivitis (CGCG) and compared
with healthy children.

MATERIALS AND METHODS

To achieve the goal clinical dental examination of
25 children aged 1 to 17 years with a confirmed diag-
nosis of cystic fibrosis (case group) was conducted.
The comparison group (control group) included 23 child-
ren of similar age without any somatic disease diagno-
sed at the time of the survey and without complaints
connected to the health problems.

As a result of the clinical examination of the case
group, all children were diagnosed with CGCG. The se-
verity of the condition varied from mild (in 5 individuals)
to moderate (in 12 patients) and hard (in 8 patients).

The evaluation of periodontal status was perfor-
med using papillary-marginal-alveolar index (PMA) that
reflects the degree of intensity of gum inflammation
from «mild» to «severe» [14]. Symptoms of periodontal
tissues affection during the period from the initial expo-
sure to risk factors to the developed disease stage
were determined with a comprehensive periodontal
index — CPI (P.O. Leus, 1987). Results of the examination
were expressed as qualitative values: «a risk of perio-
dontal disease», «mild affection», «average degree of
affection», «heavy degree of damage» in scores.

For genotyping buccal epithelial cells were used.
Biomaterial sampling was carried out during dental exa-
mination with a sterile disposable urethral probe in labe-
led individual packaging according to the method [15].

For genotyping, DNA was isolated from buccal epithe-
lium cells using commercial DiatomTM DNA Prep 100 Kit
according to the manufacturer’s instructions. The typing
of variable number of tandem repeat (VNTR) poly-
morphism in the intron 36 of MUC5B gene was done
by polymerase chain reaction (PCR) followed by the
detection of amplified fragments in agarose gels.

For ampilification such primers were used:
MUC5B F — 5 AGTGTGCAGTGACTGGCGAG -3’ and
MUC5B R — 5- CTAGAGTTGCAGGTGGCAGG -3’ [16].
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Ona MNP anenis reHa MUCS5B BukopucToByBanu
aBTOMaTUYHWI Tepmouumknep « Tertsyk» Ta komepuiviHi Ha-
6opn GenPak™ PCR Core (0,5 Mkn) 3rigHO 3 iHCTpYyKLUisi-
My BMpoOHUka. Ymosu MJIP: geHaTtypadis npotsirom 3 x8
npu 95°C; 30 umknis, WO cknagalTbcs 3 AeHaTypauil
npotarom 30 ¢ npu 95°C, Bignany npaviMepiB NpoTAroMm
30 c npu 60°C, enoHrauii npotarom 45 c npu 72°C; kiHue-
BOiI enoHravuii npotarom 7 xB npu 72°C [16]. BuasneHHs
npoaykTis MNMNP-amnnicikaLii npoBogunu WNSAXoM iX enek-
Tpodhopesy B 2% arapo3HOMY reri npy NOCTIiNHIN Hanpy-
3i 70 B npotsarom 1 roguHu. [na enektpodopesy BMKO-
pucToByBanu komepuiiHi Habopu ELA-50 («Neogeney,
YkpaiHa). Bisyanizauiio cparmeHTiB npoBogunu nicns
0bpobkn rento GpoMUCTUM eTuaieM Ta noganbLIoro
Mnoro aHanisy B MpoxigHOMYy ynbTpadioneToBoOMy CBiTHi.
Po3mipu dpparmeHTiB BU3HaA4anm nopiBHAHO 3 MapKepoOM
monekynsipHoi macu pUC19 DNA/ Mspl (Hpall) Marker, 23
(Thermo Fisher Scientific Inc.), nonepegHbL0 npuroTos-
NEHNM 3riJHO 3 IHCTPYKUiSIMU BUPOOHUKA.

Memodu cmamucmuyHo20 aHanizy

PisHuLo B SKiCHMX NOKa3HWKax MixX rpynamu Bunagkis
Ta KOHTPOMbHOW rpynol (Hanpuknag, aneni B iHTPOHI
36 reHa MUCS5B) ouiHioBanu 3a kputepiem MaHHa—
YitHi abo Kpackena—Yonnica. Pi3Huuto Mk rpynamu Bu-
nagkiB Ta KOHTPOMbHOI PYMNoK 3a KiNbKiCHMMMK Mnokas-
HUKaMW, y TOMY YMCNi 3anexHo Big HasiBHOro anens
B iHTpOHI 36 reHa MUC5B, BcTaHOoBNOBanNu 3a 4ONOMO-
rol AucnepcinHoro aHanisdy kinbkicHux o3Hak (ANOVA).
MopiBHSAHHA BUBIpKOBUX (bpaKUii NpoBOAMNM 3a AOMo-
Morot F-kputepito. [Ins nopiBHAHHA po3noginie BUKOPUC-
TOBYBanu cepiliHi nokasHuku kputepito x2 [lipcoHa.
3B’A3kM MK iHOeKkcamu aHanidyBanu 3a [ONOoMOrow
KoediuieHTa kopensuii lMipcoHa (r). Po3paxyHkn Buko-
HyBanu 3a [JOMOMOrow MNporpamMHoro 3abesneyeHHs
Statistica 8.0.

PE3YABTATU

Posnoagin  nauieHtiB  3a reHotunamun  MUCSB
npeacraeneHo B Tabnuui 1. Y KoHTponbHin rpyni 6yno
BuABNeHo 15 pisHMX BapiaHTiB reHoTwnis, a B rpyni
pocnigkeHHs — 16. Bpaxoytoun Taky pi3HOMaHiT-
HICTb, BaXXKO BWM3HAYMTU SKUNCb AOMIHYOUYUA FEHOTUM.
AK y KOHTPOMbHiN rpyni, Tak i B nepwomMmy BunNagKy €
ocobu, romosurotHi 3a nesHum anenem (39 Tta 40%
BIiOMOBIOHO), reTepo3vroTHi 3a [OBOMa  anensamm
(21,6 Ta 28% BIQNOBIAHO) Ta reTepo3nroTHi 0codu, sKi
matoTb Tpm pi3Hi aneni (38,8 Ta 32% BignosigHo).

Moganbwnii aHania pesyneraTtiB nokasas, WO 2//2
romo3uroTHi (17,4%), 3//5//8 reteposurotHi (13%) Ta
8//8 romo3urotHi (13%) reHoTMNU € BIOAHOCHO YacTilnmu
B KOHTpONbHIiN rpyni (Tabnuusa 1). [Ba 3 umx BapiaHTIB
Takox Oynu BusBneHi B ocid gocnigHoi rpynyu mamxe 3
opgHakoBoto vacToToto: 3//5//18 (12%) ta 8//8 (12%). Cnig
3a3HaunTK, WO cepen nauieHTiB JOCniaHOI rpynu He Byno
XOAHOrO HOCiA anens 2, Ha BiAMIHY Bif, KOHTPOMNbHOI rpynu,
Ae Taki Hocii ctaHoBMn 8%. 3HaYMMICTb MiKIpynoBoi
Pi3HMLi 3a LUM NapaMeTpoM NiATBEPAXYETLCA KpUTEPIEM
Kpackena—Yonnica (H = 8,72; p <0,05). Okpim unx ABOX,
B 000X rpynax Takox 6ynu BusBneHi Tpu iHWi BapiaHTu
reHoTunis: 3//6//8, 6//6 Ta 6//9. OpHak, reHotun 3//6//8
OyB Oewo vacTiwuMm Ansg AOCMigHOI rpynu, a reHotvn

For PCR of MUC5B gene alleles we used auto-
matic thermocycler «Tertsyk» and commercial kits
GenPak ™ PCR Core (0,5 pl) according to the manu-
facturer’'s instructions. PCR conditions: denaturation for
3 min at 95°C; 30 cycles consisting of denaturation for
30 s at 95°C, primers annealing for 30 s at 60°C, elon-
gation for 45 s at 72°C; the final elongation for 7 min
at 72°C [16]. Detection of PCR amplification products
was performed by their electrophoresis in 2% agarose
gel at constant voltage 70 V for 1 hour. For the electro-
phoresis, we used commercial kits ELA-50 («Neogene»,
Ukraine). Visualization of the fragments was performed
after gel treatment with ethidium bromide and its sub-
sequent analysis in transmitted ultraviolet light. The sizes
of the fragments were determined in comparison with
molecular weight marker pUC19 DNA / Mspl (Hpall)
Marker, 23 (Thermo Fisher Scientific Inc.) prepared
preliminary according to the manufacturer’s instructions.

The methods of statistical analysis

The differences in qualitative indicators between
case and control groups (like alleles in the intron 36
of MUC5B gene) were evaluated using Mann—-Whitney
or Kruskal-Wallis criterion. The difference between
the case and control groups on quantitative indica-
tors, including in dependence on the available allele in
intron 36 of the MUC5B gene, was established using
analysis of variance of quantitative traits (ANOVA).
Comparison of sampling fractions was performed
by F-test. To compare distributions series we used
Pearson’s 2 test. Relations between indices were
analyzed with Pearson’s correlation coefficient (r). Calcu-
lations were performed by the Statistica 8.0 software.

RESULTS

The distribution of patients by MUC5B genotypes is
presented in Table 1. In the control group 15 different
variants of genotypes were revealed and 16 in case one.
Taking into account such diversity, it is hard to determine
some dominating genotype. Both in the control group and
in the case one there are individuals homozygous for a
particular allele (39 and 40% respectively), heterozygous
for two alleles (21.6 and 28% respectively) and hetero-
zygous individuals, which possess three different alleles
(38.8 and 32% respectively).

Further analysis of the results showed that 2//2 ho-
mozygous (17.4%), 3//5//8 heterozygous (13%) and 8//8
homozygous (13%) genotypes are relatively more com-
mon in the control group (Table 1). Two of these variants
were also found in individuals of the case group almost
with the same frequency: 3//5//8 (12%) and 8//8 (12%).
It should be noted that among patients of the case group
there wasn’t any allele 2 carrier, contrary to the control
group where such carriers accounted for 8%. The be-
tween-groups difference significance for this parameter is
confirmed by Kruskal-Wallis criterion (H = 8.72; p <0.05).
Besides these two, three other variants of genotypes were
also found in both groups: 3//6//8, 6//6 and 6//9. However,
3//6//18 genotype was slightly more frequent for the case

6//9, HaBnaku, Ans koHTponbHoi. OpHak y mMexax group and 6//9 genotype, on the contrary, for the control
JocnigxysaHoi BMOIpku BusiBNeHi BigMmiHHOCTI He €  one. But within the studied sample differences revealed
CTaTUCTUYHO 3HAYYLLUMW. are not statistically significant.
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Tabnuus 1. XapaktepucTuka reHeTu4Hoi miHnmeocTi anenis CNV nonimopdismy reHa MUC5B
Y KOHTPOFbHIl rpyni Ta rpyni 06CTeXeHHs!
Table 1. The characteristic of genetic variability on the alleles of CNV polymorphism of MUC5B gene in control and case groups

KoHTponbHa rpyna / Control group HocnigHa rpyna / Case group

Feiorun / Genotype |, HEETR D00 e % Fevorun / Genotype |, 1 0Te 008 e %
2//2 4 17,4 3//5 1 4,0

2/13 1 4,3 3115118 3 12,0

2/7 1 4,3 3/16 1 4,0

2/7/9 1 4,3 3116118 3 12,0

311417 1 4,3 3116119 1 4,0
3115118 3 13,0 3117118 1 4,0

3/16//8 1 4,3 4/14 1 4,0
4/16/17 1 43 4117 1 4,0

5//5 1 4,3 5//18 1 4,0

5117119 1 4,3 5//19 1 4,0

6//6 1 43 6//6 2 8,0

6/171/8 1 4,3 6//8 1 4,0

6//19 2 8,7 6//9 1 4,0

7119 1 43 717 3 12,0

8//8 3 13,0 8//8 3 12,0

9/19 1 4,0

Bcboro / Total

15 23 100 16 25 100

[NopiBHSAHHA PO3NOAINiB cepin reHOTUNIB cepen naui-
€HTIB KOHTPOMbHOI Ta AoCnigHoOI rpyn 3a [ONoMOrow
Kputepito 2 [ipcoHa nokasano, LWO BOHU CyTTE-
BO Bigpi3HAIOTbCS (x2¢aKm.=59,56; p<0,01; df=25), To6T0
Ansi ocib nopiBHIOBaHMX rpyn XapakTepHi Pi3Hi cnekTpu re-
HOTUMIB 3a KiNbKiCTIO NOBTOPIB B iHTPOHI 36 reHa MUCS5B.

HactynHunm etan pocnimxkeHHs OyB npucBAYeHWUiA
aHanisy TOro, 4u BiOPI3HAOTBCA KOHTPOSbHa rpyna
Ta gocnigHa rpyna 3a Mnoka3HuKaMu KIiHIYHOro CTaHy
napofoHTy (Tabn. 2). Cepepn iCHyrUMX MOKa3HWKIB, LLO
BMKOPWUCTOBYIOTLCA AN KIiHIYHOT OLiHKM TKaHWH napo-
OOHTY, Mu obpanu ingekcn PMA T1a KMl gk HavacTiwe
BMKOPWUCTOBYBaHI B CTOMATONOrYHiA NpakTuui Ans giar-
HOCTUKM TiHriBiTY. [Npn BMOOPI iHOEKCIB MU KepyBanucs
BMMOTrOH0 X YHiBepCanbHOCTI ANs AiTen pi3Horo BiKy, iAeH-
TUiKaLinHUM KpUTEPIEM AKOro € COMaTUYHUIA AiarHos.

Byno BusBneHo, Lo gocnigHa rpyna Ta KOHTpOonbHa
rpyna CyTTEBO BIifpi3HAIOTLCS 3a Ooboma MoKasHWKamu
(Tabn. 2). Binbwe TOro, NaLieHTN 3 MyKOBICLIMO030M Xa-
PaKTEePU3YIOTLCH BULLMMW 3HAYEHHAMU gk iHaekcy PMA
(puc. 1, a), Tak i inaekcy Krl (puc. 1, b) NnopiBHAHO 3 TUMU,
XTO HEe MaB TaKoro fiarHoay, To6To CTyniHb NPosBIB ypa-
)XE€Hb MapoaoHTY BINbLUMIA Y NALLEHTIB 3 MYKOBICLIMA030M.

Comparison of distributions of genotypes series
among the patients of control and case groups using
Pearson’'s y2? test showed that they differ sig-
nificantly (x2,.,=59.56; p<0,01; d.£.=25), that is different
spectra of genotypes in the number of repeats in the
intron 36 of MUC5B gene are characteristic for indivi-
duals of groups compared.

The next phase of the research was devoted to ana-
lyzing whether control and case groups differ on indices
of periodontal clinical status (Table 2). Among the exis-
ting indicators used for clinical assessment of periodontal
tissues, we chose PMA and CPI indices as the most
frequently used in dental practice for gingivitis diagnos-
tics. When choosing indices we followed the require-
ment of their universality for children of different ages,
which identifying criteria the somatic diagnosis is.

It was found that case and control groups signifi-
cantly differ in both indices (Table 2). Moreover, patients
with cystic fibrosis are characterized with higher values
both of PMA index (Fig. 1a) and of CPI index (Fig. 1b)
when compared with those without such a diagnosis,
i.e. the degree of periodontal lesions is greater in pati-
ents with cystic fibrosis.

Tabnuua 2. PisHWUS MiXX KOHTPOMbBHOI PYrok Ta AOCMIAHOK rPynoto 3a NokasHuKamu,
LLIO XapaKTepu3yloTb CTaH 3[0POB’S NapodoHTYy
Table 2. The difference between control and case groups on the indices that characterize periodontal health state

ANOVA SS D.f. MS F p
Inaekc PMA / PMA index 17085,61 1 17085,61 77,34 <0,001
Kputepin MaHHa—YiTHi . 0 Z — CKOPUIroBaHoO . I
Mann—Whitney criterion Y z AR 4 jp= B Z — adjusted SRR A
KMl / CPI 120,5 3,45 <0,001 3,49 <0,001
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Puc. 1. 3HaveHHs iHgekcy PMA y rpynax:
a) 3HauveHHs iHgekcy PMA y pocnigHiv Ta KOHTponbHi rpynax; b) 3HadenHs iHgekcy KIl y gocnigHin Ta KOHTPOnbHil rpynax;
c) 3HayeHHs iHgekcy PMA y HociiB Ta HeHociiB anenst MUC5B 3 6 noBTopamu (KOHTporbHa rpyna);
d) 3HaueHHs iHaekcy PMA y HociiB Ta HeHociiB anens MUC5B 3 9 noBTopamu (gocnigHa rpyna)
Fig. 1. The value of the PMA index in groups:
a) PMA index values in case and control groups; b) CPI index values in case and control groups;
c) PMA index values in carriers and non-carriers of MUCS5B allele with 6 repeats (control group);
d) PMA index values in carriers and non-carriers of MUC5B allele with 9 repeats (case group)

Y KOHTponbHi rpyni (tabn. 3) nuwe Hocii anens
3 6 noBTOpamu CyTTEBO BiApi3HANMCA 3a iHAekcom PMA
Bi TWX, Yy KOro Takoro anenss He Oyno. MiHnuBicTb
(44,1%) ocCi6 KOHTpOMbHOI rpynu 3a UMM iHOEKCOM
BM3Havanacst hakTopoMm HasBHOCTI/BIACYTHOCTI anens
reHa MUC5B 3 6 noBTopamu, L0 € BaXnuMBUM AnNg
Takoi H6araTohakTopHOI 03HaKW, K TiHriBIT. Binbwe Toro,
3HaYeHHs iHAEeKCY ONns HOCIIB anens 3Ha4yHO BULLi, HiX
y HeHociiB (puc. 1, ¢), i TOMy nepLi XxapakTepusyoTbes
BULLMM CTyNeHeM 3ananeHHs! TKaHWH NapodoHTY.

In the control group (Table 3) only the carriers of the
allele with 6 repeats differed significantly in PMA index
from those without such allele. The variability (44.1%)
of individuals in the control group for this index was
determined by the factor of MUC5B gene allele with
6 repeats presence/absence that is essential for such
a multifactorial trait as gingivitis. Moreover, the values
of the index for the allele carriers are significantly higher
than in non-carriers (Fig. 1, c¢), and therefore former
ones are characterized by a higher degree of periodontal
tissue inflammation.

Ta6nuus 3. Bnnus Hocinctea cneumdiyHmx anenis MUCS5B y KOHTpOnbHil rpyni Ha NOKasHWKK,
LLIO XapaKTepuaytoTb CTaH 300POB’S NapOdOHTY
Table 3. The effect of carriage of peculiar MUC5B alleles in control group on the indices that characterize periodontal health state

KomMnnekcHuii napoaoHTanbHWUM iHaeKkc
Anenb / Allele IHgekc PMA (ANOVA) / PMA index (ANOVA) _ (Kputepin MaHH_a—YiTHi_) _
CPI index (Mann—Whitney criterion)
SS D.f. MS F p U Z p Z — adj. p
2 noBTopm / repeats 2547 1 2547 2,23 0,15 34,0 -1,5 0,14 -1,5 0,13
3 noBTOpM / repeats 73,4 1 73,4 0,59 0,45 42,0 -0,63 0,53 -0,65 0,51
4 nosTopw / repeats 17,5 1 17,5 0,14 0,71 12,0 -0,98 0,33 -1,02 0,31
5 noBTopiB / repeats 310,7 1 310,7 2,79 0,11 41,5 -0,26 0,79 -0,27 0,79
6 noBToOpiB / repeats 1167,5 1 1167,5 16,6 0,001 33,0 -1,26 0,21 -1,3 0,19
7 nosTopiB / repeats 1,6 1 1,6 0,01 0,91 49,5 -0,43 0,66 -0,45 0,65
8 nosToOpiB / repeats 7,8 1 7,8 0,06 0,81 59,5 -0,03 0,97 -0,03 0,97
9 noBToOpiB / repeats 136,7 1 136,7 1,14 0,29 41,5 0,26 0,79 0,27 0,79

Allele dependent analysis of CPI index in the control
group did not reveal any significant effects (Table 3).
The most likely reason is the high variability of both

Anenb-3anexHui anania iHgekcy Krl B KOHTpoOnbHin
rpyni He BUSIBUB XXOOHUX CYTTEBMX edekTiB (Tabn. 3).
HanimMoBIipHilWO NpuyMHOK € BUCOKa BapiabenbHiCTb
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sk iHaekcy KII (puc. 1, b, KoHTponb), Tak i reHoTuniB
(Tabn. 1) y mexax rpynu.

Cnig 3a3HaunTuK, Wo Mk nokasHukamu PMA Tta KIll
Yy KOHTPONbHIW rpyni Hemae cyTTeBoi kopensauii (r = 0,29;
p > 0,05), i »xogeH 3 HUX He Kopenie i3 3aranbHo
KinbkicTio nosTopiB 59 bp B iHTpoHi 36 reHa MUCS5B
(Ha reHotun): r (PMA / kinbkictb nosTopiB) = 0,22;
p > 0,05; r (KMl / kinbkicTb nosTopis) = 0,15; p > 0,05.

Y pocnigHin rpyni (tabn. 4) nuwe Hocii anens
3 9 noBTOpamMu CyTTEBO Bigpi3Hanuca 3a iHgekcom PMA
Big HeHociiB. MiHnuBicTb (27,4%) ocib y uin rpyni Bu3Ha-
yanacsa daktopom anens MUCSB 3 HasBHicTio/BiOCyT-
HicTio 9 noBTOpIB, WO € A0CTaTHbO 3HAYHWMM BMNIIMBOM
ansa Takoi 6aratodpakTopHOi O3HakW, K FiHriBIT. 3Ha-
YeHHs iHOeKCYy ANS HOCIIB anens 3Ha4yHO HWKYi, HiX
y HeHociiB (puc. 1, d), a oTxe, CTyniHb 3ananeHHsa TKaHWH
NapOoLOHTY TAKOX HUXKUUA.

CPl index (Fig. 1, b, control) and the genotypes (Table 1)
within the group.

It should be noted that there is no significant corre-
lation (r = 0.29; p > 0.05) between PMA and CPI indices
in the control group and none of them correlates with
a total number of 59 bp repeats in the intron 36 of
MUCS5B gene (per genotype): r (PMA / num. rep.) = 0.22;
p > 0.05; r (CPI/ num. rep.) = 0.15; p > 0.05.

In the case group (Table 4) only the carriers of
an allele with 9 repeats differed significantly in PMA
index from non-carriers. The variability (27.4%) of indivi-
duals in this group was determined by the factor of
MUC5B allele with 9 repeats presence/absence that
is enough significant effect for such a multifactorial
trait as gingivitis. The values of the index for the allele
carriersare significantly lowerthaninnon-carriers (Fig. 1,d),
and thus the degree of inflammation of the periodontal
tissues is also lower.

Ta6nuusa 4. Bnnue HocincTea cneumdivHux anenis MUCS5B y gocnifHin rpyni Ha MoKasHWUKM,
LLIO XapaKTepu3ytoTb CTaH 3[0POB’S NapoLOHTY
Table 4. The effect of carriage of peculiar MUC5B alleles in the case group on the indices that characterize periodontal health state

KomnnekcHW napofaoHTanbHU iHaekc
Anens / Allele IHaekc PMA (ANOVA) / PMA index (ANOVA) . in(:fs;{f/gr:'n'\f\?\;'r:?;g;ﬁcﬁerion)
SS Df. MS F p U Z p Z — adj. p
2 noeTtopu / repeats 2547 1 2547 2,23 0,15 34,0 -1,5 0,14 -1,5 0,13
3 nosTopu / repeats 73,4 1 73,4 0,59 0,45 42,0 -0,63 0,53 —-0,65 0,51
4 nosTopw / repeats 17,5 1 17,5 0,14 0,71 12,0 —-0,98 0,33 -1,02 0,31
5 noeTopiB / repeats 310,7 1 310,7 2,79 0,11 41,5 -0,26 0,79 -0,27 0,79
6 noBTopiB / repeats 1167,5 1 1167,5 16,6 0,001 33,0 -1,26 0,21 -1,3 0,19
7 noBTOpIB / repeats 1,6 1 1,6 0,01 0,91 49,5 -0,43 0,66 -0,45 0,65
8 noBTopiB / repeats 7,8 1 7,8 0,06 0,81 59,5 -0,03 0,97 -0,03 0,97
9 noeTopiB / repeats 136,7 1 136,7 1,14 0,29 41,5 0,26 0,79 0,27 0,79

Hocii anens 3 gee’daTbma noBTOpamu cepen naujieH-
TiB 3 MYKOBICLLMO0O30M CYTTEBO BIifpPi3HAOTLCA 3a iHOEK-
com KTl Big HeHociiB (Tabn. 4). 3HayeHHs iHOekcy Ans
HOCIIB 3HAYHO HWXYi, HDK Ans HeHociiB (puc. 2, a),
a omKe, MEeHWWA BNNvMB (aKTOPIB PU3MKY PO3BUTKY
3axBOpOBaHb AceH. Crig 3a3HaunTu, WO y rpyni Bunag-
kiB iHaeken KMl ta PMA kopentotote (r = 0,83; p <0,05;
CUIBbHUIA MPSMUIA 3B’A30K), ane XoQeH 3 HUX He KOPEernioe
i3 3aranbHOK KinbkicTio nostopiB 59 bp (Ha reHoTwn)
B iHTpOHi 36 rena MUCS5B.

Ha HacTtynHomy eTani gocnigXeHHs gocnigHy rpyny
Oyno nepeBipeHO Ha HasiBHICTb 3B’A3KY MiXK CTYMNeHem
XTKI Ta Hociem neBHux anenis reHa MUCS5B y reHoTuni.
MopiBHIOBaNuCs nigrpynn 3 MOMIPHUM Ta BUCOKUM
CTyneHem TSXKKOCTI riHriBiTy. Ockinbkn B 060X rpynax
oyno meHwe 30 nadieHTiB, 6yno BUKOPUCTAHO Kpute-
pin MaHHa-YiTHi.

Pesynbratv nokasanu, WO B UMX ABOX rpynax sk
iHgekc PMA (U =0, p < 0,001), Tak i ingekc KIl (U = 16,5,
p < 0,05) cytTeBo Bigpi3HAOTbCA. binblwe Toro, obuasa
MOKa3HWKN HWKYi Yy Naui€HTIB 3 MOMIPHUM CTyneHeM
TskkocTi XIKI™ (puc. 2, b, puc. 3).

Takox Oyno BusBneHo (puc. 4, a), Wo cepeq uUuMX
nauieHTiB i3 momipHUM ctyneHem TsbkkocTi XIKIM nepe-
Baxarm (U = 22,0; p < 0,05) Hocii anena MUC5B
3 wictbma noeTopamu (59 n.H.) B iHTpoHi 36 (i HaB-
nakn (puc. 4, b), cepeg nauieHTiB gocnigHOi rpynu,
y sqkmx Oyno poBegeHo HocinctBo anens MUCSB
3 WwicTbMa nosTopamu, nepesaxanu Ti, y koro XI'KI™ 6yB
NOMipHMM, ane He Tskkum ctyneHem: U = 23,5; p < 0,05)).

The carriers of an allele with 9 repeats among
the patients with cystic fibrosis significantly differ in
CPI index from non-carriers (Table 4). The values of
the index for the carriers are significantly lower than
for non-carriers (Fig. 2, a), and therefore lower is the
impact of risk factors for gum disease. It should be
noted that in the case group CPI and PMA indices
correlate (r = 0.83; p <0,05; strong direct link), but none
of them correlate with a total number of 59 bp repeats
(per genotype) in the intron 36 of MUC5B gene.

At the next stage of the study, the case group
was tested for the presence of an association between
the degree of CGCG and carriage of certain alleles
of MUC5B gene in the genotype. Subgroups with
moderate and high severity of gingivitis were compared.
Since both groups involved less than 30 patients
Mann—-Whitney criterion was used.

The results showed that in these two groups both
PMA index (U = 0, p < 0.001) and CPI index (U = 16.5,
p < 0.05) differ significantly. Moreover, both indexes
are lower in patients with moderate severity of CGCG
(Fig. 2, b, Fig. 3).

It was also found (Fig. 4, a) that among these patients
with moderate severity of CGCG prevailed (U = 22.0;
p < 0.05) the carriers of MUC5B allele with 6 repeats
(59 bp) in the intron 36 (and vice versa (Fig. 4, b), among
the patients of the case group for which the carriage
of MUC5B allele with 6 repeats had been proved
prevailed those with moderate, but not hard severity
of CGCG: U = 23.5; p < 0.05)).
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Puc. 2. 3HaveHHs iHOEKCIB Y AOCMiAHINA rpyni:
a) 3HaveHHs iHaekcy KTl y HociiB Ta HeHociiB anens MUCS5B 3 9 nosTopamu (gocnigHa rpyna);
b) IHaekc PMA y nauieHTiB 3 MyKOBICLIM030M, LLO XapakTepu3yeTbCst PisHNM cTyneHeM TsxkocTi XK
Fig. 2. Index values in the study group:
a) CPIl index values in carriers and non-carriers of MUC5B allele with 9 repeats (case group);
b) PMA index in patients with cystic fibrosis characterized by different severity of CGCG
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Puc. 3. IHgekc KIMl y nauieHTiB 3 MyKOBICLIMA030M, LLIO XapaKTepU3yeTbCA Pi3HUM cTyneHem TsxkkocTi XK
Fig. 3. CPI index in patients with cystic fibrosis characterized by different severity of CGCG
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Puc. 4. Hocii anens MUC5B 3 6 noBTopamu 3anexHo Big ctyneHst TsbkkocTti XIXI™ (gocnigHa rpyna):
a) NopiBHAMNbHA XapaKkTepucTrka HoCiiB anens 3 6 noBTopamu
cepep nNauieHTiB AOCMIAHOT rpynu 3 NOMipHUM abo Tskkum nepebirom XIKT;
b) kinbKicTb NauieHTiB AOCNIAHOT rpynu 3anexHo Big cTyneHs TshxkocTi XK
3anexHo Bif HasiBHOCTI anens 3 6 noBTopamu y reHoTuni
Fig. 4. The carriers of MUC5B allele with 6 repeats with the respect to severity of CGCG (case group):
a) comparative characteristics of allele with 6 repeats carriers among case group patients with either moderate or severe CGCG;
b) quantities of case group patients with the respect to severity of CGCG depending
on the presence of allele with 6 repeats in genotype

OBrOBOPEHH#

OTpuMmaHi pesynstati cBigyaTb Mpo Te, WO aneni
VNTR, MMOBIpHO, BMHMWKaKOTb BHAcMigOK HecTabinbHOI
nepefadi KifibKOCTi MOBTOPIB 3 MOKOMIHHA B MOKOMiHHS,
WO € HacnigkoM niaBuLLEHOT WMMOBIPHOCTI HepiBHOro
KpOCUHroBepy (Mg Yac Menosy) Ta MITOTUMHOTO KPOCWH-
roeepy (Mg 4ac noginy comatudHMX KMiTMH Mig 4ac
iHouBigyansHoro po3suTKy) [17]. TosiBa reHoTwniB
3 TpbOMa pi3HMMU anensiMu, Ha Hawy AYMKY, MOXe
CBigYMTV Mpo MiABULLEHWIA piBEHb FEHOMHOI HecTabinb-
HocTi y ix HociiB. lMogibHi pe3ynbtat Gynu oTpumaHi
Peacocke (2012) Ta woro koneramu y [OCHIIXEHUX
BMGipKax KOHTPOmnbHOI rpynu nopiBHAHO 3 BIJ1-no3u-
TUBHUMW nauieHTamun [18]. Ha gymky Oeskux aBTopiB,
noniMopiaMy  MyLMHIB  MOXYTb MaTu agjanTuBHe
3HaYeHHs B MoNynsuii, OCKiNbkW Bapiauil anomyLuHy
Ta CTPYKTYPHi 3MiHM onirocaxapvaiB AO3BOMAIOTb LIMPO-
KA CNeKkTp iHAMBigyanbHUX BiAMIHHOCTEN Y CTPYKTYpI
MyuuHy. Lli BigMiHHOCTI, MMOBIpHO, cnpustoTb aganTauii
BUAIB OO 3MiHHMX YMOB HaBKOMMWLLIHBOIO CepeaoBuLla.
OpHak, BogHo4ac, fesiki iHOMBIaM 3 UbOro AianasoHy Mo-

DISCUSSION

Obtained result testify that VNTR alleles probably
arise from unstable transmission of repeats number
from generation to generation resulted from increased
likelihood of unequal crossing-over (in meiosis) and
mitotic crossing over (at the division of somatic cells
during individual development) [17]. The emergence
of genotypes with three different alleles, in our opinion,
may indicate an elevated level of genomic instability
in their carriers. Similar results were obtained by
Peacocke (2012) [18] and colleagues in the exami-
ned samples from the control group compared with
the HIV-positive patients. According to some authors,
mucins polymorphisms may have an adaptive value in the
population because apomucin variations and structural
changes in oligosaccharides enable a wide range of
individual differences in mucin structure. These diffe-
rences probably promote species adaptation to chan-
ging environmental conditions. However, at the same
time, some individuals from the range may be more
sensitive to bacterial colonization or antigens attacks [19].
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XyTb OyTn Ginbw YyTnuBuMKM 00 GakTepianbHOI Komo-
Hi3auii abo aTak aHTureHiB [19].

Mpobrnema cTtomaTonoriyHoro cratycy AiTen 3 MyKo-
BiCUMOO30M BMBYeHa Mano. [leski aBTopu BUSBUNK
3Ha4YHEe MOLUMPEHHS ypaXKeHb CNM30BOi 0OOMOHKM POTO-
BOI MOPOXHUHW Ta TKaHWH MapOAOHTY Yy AiTel 3 MyKo-
Bicungosom [14]. I|HWi gocnigHWKM He BUABMAM Takoi
TeHaeHuii. Llikasi HaykoBi gaHi 6ynu oTtpumaHi gocnia-
HUKamu, sIKi BnepLle BiAKpUNM eKcrpecito reHa peryns-
Topa TpaHCMeMOpaHHOI NMPOHWKHOCTI 3a MYKOBICLMO03Y
(CFTR) B eniTenii iCeH N0AWHU Ta BUSBUIU BiAMIHHOCTI
B rokanisauii Ta PpiBHAX ekcnpecii reHiB y nwogeun
3i 300pOBUMW TKAHWHAMW MAPOAOHTY Ta TUX, XTO Mae
3ananeHi nposieu [20, 21]. JaHi Ao3BONMAM NPUNYCTUTK
ydyactb reHa CFTR y naToreHesi 3axBoptoBaHb Mapo-
OOHTY. Mwu nepeBipunu, 4M MOXe HOCINCTBO OEesAKUX
anenis reHa MUC5B Gyt MapkepoM 300pOB’st MOPOX-
HMHU poTa B OCiO 3 [OCnigKyBaHWX eKcrnepuMeHTarb-
HUX rpyn. KoHTpomnbHYy Ta AocnigHy rpyny aHanisysanmu
OKPEMO 4epe3 3HauyHi BigMIHHOCTI B pO3nogini reHo-
TMNiB (OMB. BULLE).

OTXe, AN nauieHTiB 3 MyKOBiCLMAO30M arnefnb
MUC5B 3 wictbMa noBTopamn no 59 nap ocHoB
B iHTpOHi 36 Moxe OyTM 3anponoHoBaHa SIK MOTEHLiN-
HUA mapkep pusmky po3uTky XIKIT cepegHboro, ane
He TSKKOro CTyneHsi. Hawi gaHi MoxyTb GyTu BaXnvMeum
[OOATKOBUM MOSICHEHHSIM MOPYLUEHHSI 3aXMCHOMO Mexa-
Hi3My pOTOBOI MOPOXHWHM MNPU  PI3HUX MATOMOMYHUX
cTaHax [22, 23]. OgHo4acHO Halli pe3ynbTaty JoBOAATb
ponb cTomaTornora B 3aranbHOMY CcOMaTU4HOMY Aiar-
HOCTUYHOMY TNpoLeci Ta 3ananbHUX 3axXBOPHOBAHHSX
He nuwie npu MyKOBICUMAO03i, ane W iHWWX CUCTEMHUX
Ta opdaHHUX 3aXBOPIOBaHHAX [24—27].

BUCHOBKHU

MauieHT 3 MyKOBICLMAO30M XapaKTepusyTbCs
BMLUMM piBHEM 3ananeHHs napofoHTy (3a iHaekcammu
PMA T1a KIl) nopiBHAHO 3 KOHTPONBHOK IPYMo
(Foya = 77,34, p < 0,001; U, = 120,5; p < 0,001),
i Tomy noTpebylTb [O0OaTKOBMX, paHille 3acTocoBa-
HUX JiarHOCTUYHUX, NpOMiNaKTUYHUX Ta KOHCYmNbTa-
TUBHUX 3aXO0AiB.

Monimopgiam VNTR B iHTpoHIi 36 reHa MUC5B
Moxe OyTu BMKOPUCTaHWWA Yy AiarHoCTWLi CynyTHIX OO
MYKOBICLMO03Y MaTomnoriv, OCKifbKM NOKasaHo, Lo Crek-
TPY reHOTUMNIB 3a KiNbKICTIO NMOBTOPIB B iHTPOHI 36 reHa
MUCS5B cyTTeBO Bifpi3HATLCS (X2d)akm. =59,56; p < 0,01;
df = 25) y nopiBHOBaHux rpynax. Anenb 3 [BoMa
MoBTOpamMK 3arporioHOBaHO $SK 3axWCHWA — cepeq
nauieHTiB 3 MyKOBiCcUMA030M HociiB Hemae (H = 8,72;
p <0,05).

[nsa naudieHTiB 3 MyKOBICUMO030M HasiBHICTb anens
MUC5B 3 peB’siTbMa MNoOBTOpaMuM B TEHOTUMI MOXe
CBIiOYMTW MPO MEHLY CXWUMbHICTb A0 TiHrBITY (HWXYi
nokasHukn PMA Ta KMl: F,,, 8,68, p < 0,01;
Uy = 95 p < 0,05). BogHouac, HasBHICTb anens
3 wictbMa noBTOpamMuM MoXe OyTu BuKOpuUCTaHa Ansi
aundpepeHuiauii CXUNbHOCTI NaLieHTIB 3 MYKOBICLMO030M
0o pisHoro ctyneHsi TsbkkocTi nepebiry XIKI. Anenb
MUC5B 3 6 nostopamu no 59 n.H. B iHTpPoHi 36 Moxe
OyTV 3anpoONOHOBaHUIA SIK MOTEHLUINHWUIA MapKep PU3NKY
po3sutky XI'KI" cepeaHboro, ane He TSHKKOrO CTYMEeHs.

The problem of the dental status of children with
cystic fibrosis is studied little. Some authors found
a significant spread of lesions of the oral cavity mucosa
and periodontal tissues in pediatric patients with cystic
fibrosis [14]. Other researchers did not found such
a trend. Interesting scientific data were obtained by
researchers, who first discovered the expression of
cystic fibrosis transmembrane regulator protein (CFTR)
gene in the human gingival epithelium and identified
differences in localization and in gene expression
levels between people with healthy periodontal tissues
and those with inflammatory manifestations [20, 21].
The data allowed suggesting CFTR gene involvement
in periodontal disease pathogenesis.

Further, we tested whether the carriage of some
allele of MUC5B gene can be a marker of oral health
for individuals from studied experimental groups.
Control and case groups were analyzed separately
because of significant differences in genotypes distribu-
tions (see above).

So for the patients with cystic fibrosis, the MUC5B
allele with 6 repeats of 59 bp in the intron 36 can be
proposed as a potential marker of risk to develop CGCG
of moderate but not hard severity. Our data could be
important additional link as explanation of disturbance
for protective mechanism of oral cavity in different
pathological conditions [22, 23]. Simultaneously our
results prove about role of the dentist in general somatic
diagnostic process and inflammatory especial not only
for cystic fibrosis but and other systemic and orphan
diseases [24-27].

CONCLUSIONS

Patients with cystic fibrosis are characterized by
higher levels of periodontal inflammation (by PMA
and CPI indices) comparatively to the control group
(Fpya = 77.34; p < 0.001; U, = 120.5; p < 0.001),
and therefore require additional, earlier applied diag-
nostic, preventive and advisory actions.

VNTR polymorphism in the intron 36 of MUC5B
gene can be used in diagnostics of pathologies that
accompany cystic fibrosis since it is shown that
genotypes spectra for the number of repeats in the
intron 36 of MUCS5B gene differ significantly (y2,,., = 59.56;
p < 0.01; df = 25) in compared groups. The allele with
2 repeats is proposed as protective — there are no
carriers among the patients with cystic fibrosis (H = 8.72;
p <0.05).

For patients with cystic fibrosis the presence of
MUCS5B allele with 9 repeats in the genotype may indi-
cate less susceptibility to gingivitis (lower indices of
PMA and CPI: F,,, = 868, p < 0.01;, U, = 9.5;
p < 0.05). At the same time, the presence of an allele
with 6 repeats can be used to differentiate cystic fibro-
sis patients’ susceptibility to various severity of CGCG
progress. MUC5B allele with 6 repeats of 59 bp in the
intron 36 may be proposed as a potential marker of risk
to develop CGCG of moderate but not hard severity.
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OBMEXEHHS AOCAIAXEHHS

ABTOpM pyKOMUCy CBIQOMO 3acBigyyloTb, WO MNpeAcTaBneHe
OOCMiMKEHHs1 Mae OOMEXeHHsl, 3yMOBMEHI Woro Au3aHoM
i BUKOHaHHsIM. OQHOLEHTPOBMIA XapakTep He Aae niactas Ans
NPUYUHHKUX BUCHOBKIB i 36epirae puaunk CEneKLiHOro 3MmilleH-
HA Ta 3anuWKOBOI 3MilWyBanbHOI Aii, Nonpyv BUKOPUCTaHHS
HaratoakTopHMX Mogenen, nigbopy 3a CXMMbHICTIO Ta iHLWKX
nigxodiB 4O KOHTPOMIO 3MillyBanbHUX YMHHWKIB. Po3mip i cknag
BuGipkn (N=48 3 HasBHicTIO Ta 6e3 HasiBHOCTI MyKOBICL1A03Y)
06MeXyloTb TOYHICTb OLHOK | NepeHoCUMMICTb pesynbTaTiB
3 ornsigy Ha ocobnuBoCTi MapLupyTu3auii nauieHTiB i npakTuk
HagaHHsa gonomorn B YkpaiHi. [Ons  MiHimisauii BnnuBsis
CTaH4apTM30BaHO BMMIPIOBAHHS, NMPOBEAEHO HaBYaHHS OLjiHIO-
BayiB, 3a MOXIMBOCTi 3aCTOCOBaHO LWNGPYBaHHS 3 MeTo
cninoro AocnigXeHHsl, BUKOHAHO aHarnisan 4yTnuBocCTi. Y3aranb-
HIOBAHICTb BWCHOBKIB OOMeXeHa KOHTEKCTOM; MiATBEepOXKEHHS
notpebye NPOCNEeKTUBHUX  MYNbTULEHTPOBMX  [OCHIOXEHb,
06rpyHTOBaHUM PO3paxyHKOM MOTYXKHOCTI, 30BHILLHLOIW Bari-
pauielo  Ta goTpuMmaHHAM  HanexHoi  KMiHIYHOI  npakTuku
(Good Clinical Practice — GCP).

nepCI'IeKTMBM MOAQABbLUUX AOCAIAXEHD

Lle pocnigXeHHs nuwe 4acTKOBO BUCBITNIUMO AesKi acnektu
reHeTU4YHNX ocobnuBocTen y 3B'sA3Ky 3 oOMexeHWM MaTepia-
nom, ane B MawbyTHbOMY HeOOXiAHO BAOCKOHanMuTU Ta poO3-
LWMPUTM  HasiBHI [aHi LIMSXOM BWMBYEHHS iCTOpIN XBOPOOM
3 sikomMora GinbLUOi KiNbKOCTI MeaWYHUX 3aknagiB Ans cTBo-
PEeHHA Ta BMpPOBa[XEHHs iHAMBIAyanbHOro BeAEHHS NauieHTiB
3 MyKOBiCLIMO030M.

KoHdAikT iHTepecis

Bci aBTopy noganv 4o pefakLii 3anoBHeHy €aunHy dopmy pos-
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Limitations of the study

The authors of the manuscript acknowledge that the presen-
ted study has limitations due to its design and execution.
The single-center design does not allow for causal inferences
and retains the risk of selection bias and residual confounding,
despite the use of multivariable models, propensity score
matching, and other approaches to control for confounding
factors. The sample size and composition (N=48 with and
without cystic fibrosis) limit the accuracy of the estimates
and the portability of the results given the peculiarities of
patient routing and care practices in Ukraine. To minimize
the effects, measurements were standardized, raters were
trained, blinded where possible, and sensitivity analyses were
performed. The generalizability of the findings is limited by
the context; confirmation requires prospective multicenter
studies, reasonable power calculations, external validation,
and adherence to Good Clinical Practice (GCP).

Prospects for further research

This study has only partially highlighted some aspects of
genetic peculiarities with limited material, but in the future
it is necessary to improve and expand the available data
by studying the case histories of as many medical facilities
for creation and implementation of individual management for
patients with cystic fibrosis.
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opraHisauismm, siki Mormu 6 HEHaneXHUM YMHOM BRAUHYTU Ha
Haly poboTy, WO [A03BOMSE YHUKHYTU MOXIMBOCTI ynepemxe-
HOCTi JOCHiIKEHHS.

AOTPUMAHHS €TU4HMX HOPM

OocnigxeHHs 6yno npoBefeHO BIOMOBIAHO OO0 €TUYHMX CTaH-
papris lenbciHCbKOT Aeknapauii BcecBiTHbOI MeguyHoT acouiauii
Npo €TWYHI  MPUHLMNW  HAYKOBWUX MeAWMYHWX  [OocnigXeHb
3a ydyacTio nogen, [OupekTvBu EBpoONencbkoro ToBapucTBa
86/609 wopo yyacti nogen y 6GiomeonyYHUX [OCHIMKEHHSIX
Ta Hakasy MiHicTepcTBa oxopoHu 3gopos’s YkpaiHu Ne 690
Big 23.09.2009. 3roga nauieHTiB He NOTpiGHa.

BUKOPUCTAHHS LUTYYHOrO IHTEAEKTY

ABTOpPWM pyKOMMCY CBIAOMO 3asiBNSATb, WO B npoueci npo-
BEAEHHS [OOCNIOXEHHS, NiArOTOBKM Ta peaaryBaHHs LbOro
PYKOMMCY BOHU He BWKOPWUCTOBYBaNW XOAHWX IHCTPYMEHTIB
Y/ CEepBICIB reHepaTUBHOMO LUTYYHOrO iHTENEeKTy Ans BUKO-
HaHHA Oyab-AKMX 3aBAaHb, nepenivyeHux y TakcoHoMii aenery-
BaHHSA reHepaTuBHOrO LWTy4HOro iHTenekty (GAIDeT, 2025).
Yci etann pobotu — Big po3pobku KoHUeNnuii AOCRimMKEeHHS
[0 OCTaTO4HOrO peaaryBaHHsi — BUKOHyBanucs 6e3 3anyyeHHs
reHepaT1BHOTO LUTYYHOTO IHTENEKTY, BUKITKOYHO aBTOPaMM.

MepBuHHI AQHi Ta MmaTepiaAn

ABTOpU pyKkonuUcy CBIOOMO 3acBigyytoTb, WO Yy PoBOTi BUKO-
pucTaHO pe3ynbTaTy BMACHWX KMiHIYHWUX AOChigXeHb, Wo 6ynu
CUCTEMATM30BaHI Ta NpoaHanisoBaHi aBTopamu. MNepBUHHI AaHi
MIiCTATb Yy3aranbHeHi MOKa3HWKW nNaujieHTiB, nabopaTopHi pe-
3ynbTaTtv, NPOTOKOMM Ta OTPUMAaHI KifNbKICHI XapakTepucTuKu.
Bci matepianu 36epexeHi B apxiBi gocnigHWULbKOI rpynu Ta
MOXyTb OyTW HagaHi 3a obrpyHTOBaHWM 3anuToM A0 aBTopa-
KOpecnoHAeHTa, 3 YypaxyBaHHAM BWMOr KOHMIAEHUINHOCTI
Ta €TUYHUX HOPM.
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