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THE PERIODONTAL DISEASES INCIDENCE IN CASES
OF THE VDR GENE POLYMORPHISM IN PATIENTS
WITH BRONCHOCARDIAL PATHOLOGY

This paper presents the results of the study of the incidence and nature of periodontal
diseases in cases of the VDR gene Taql polymorphism in patients with chronic obstructive
pulmonary disease combined with coronary heart disease. It has been established that
periodontal diseases are of multifactorial nature and have a genetic and phenotypic dependence.
144 patients were examined (115 people with chronic obstructive pulmonary disease combined
with coronary heart disease and 29 patients with coronary heart disease). Complementary to
clinical dental examination, there has been performed genotyping of T/C Taql T>t
polymorphism (rs 731236) of the VDR gene using a polymerase chain reaction method. It
has been noted that patients with coronary heart disease tend to have the TT genotype
homozygotes more often if compared to the mutant C allele genotype. However, the primary
group showed no differences between the TT and CC genotypes. It has been discovered
that the patients of the primary group tend to have periodontal disease more often if compared
to the group of patients with coronary heart disease. These results prove the need for future
studies to develop methods for correction.
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Introduction

Inflammatory periodontal diseases with
further destruction are considered to be the main
causes of the loss of tooth in adults. Periodontal
disease is of multifactorial nature, it has a
phenotypic dependence on environmental factors
[1]. A combination of all etiological causes leading
to periodontal pathology, complicating preliminary
diagnosis and, consequently, effective timely
treatment is poorly understood. While looking for
all possible causes of pathological changes in the
gum tissues it has been understood that the first
place is taken by the factors that do not cause
the disease as such, however, they can make the
development of the pathological process even
worse, making a person more responsive. These
factors include the genetic status of the patient.
Today there have been studied a great number
of candidate genes involved in the process of

© N.Yu. Emelyanova, 2019

development of gum pathology. However, the
search for genetic markers of this pathology is
kept up [2].

The vitamin D receptor gene (VDR) is one
of the most frequently studied markers of the
development of periodontal pathology. Vitamin D
may be involved in the process of regulation of
inflammatory reactions and immune response of
the body. It also can affect the periodontal disease
risk. The vitamin D receptors are encoded by
the VDR gene [3].

A lot of studies have noted the relation
between the VDR gene polymorphism and
osteoporosis, diabetes mellitus, psoriasis and
cardiovascular diseases. A close attention is
focused on the relation of the VDR gene
polymorphism in pulmonology, in particular, in
cases of bronchial asthma (BA) and chronic
obstructive pulmonary disease (COPD), since the
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bone metabolism change is caused by both primary
pathogenetic factors and glucocorticosteroids
therapy (GC).

VDR is present in immune cells, such as
antigen-presenting cells, N killers, T cells, and
B cells. Moreover, VDR is present not only in
classic target organs, such as the intestinal tract,
kidneys and bones, but also in brain, heart,
vascular endothelium, smooth muscle cells,
pancreas, prostate, parathyroid glands, skin and
other organs.

Still the intestinal tract is the main target tissue
for vitamin D where it stimulates the expression
of calcium-binding protein proportionately
increasing the absorption of calcium. In the
kidneys, it increases the reabsorption of calcium.
In the bone tissue vitamin D has a double function,
affecting the differentiation of osteoclasts and
osteoblasts.

The VDR gene is located in the 12th
chromosome (q13-14 segment) and made up
of 60 thousand base pairs. Genetic
polymorphism is typical for the VDR gene. In
other words, there have been discovered the
existence of different allelic variants of this gene
in the population. There have been identified the
most major VDR gene polymorphisms: Taql,
Bsml, EcoRV, Apal and Fokl. Lots of studies
conducted around the world have found that the
occurrence of the VDR gene polymorphism has
racial and ethnic distinctions. It also includes
contradictory information on the role of any given
polymorphism of this gene.

In 1999, British authors published the results
of the study on the identification of a correlation
between early periodontal disease and the VDR
gene Taql polymorphism [4]. The analysis has
found significant differences in the distribution of
genotypes between the primary group of patients
with periodontal disease and a group of healthy
volunteers (p=0.001). The author concluded that
the presence of a less frequent Taql RFLP (t)
allele in the VDR gene dramatically increases
the risk of development of local forms of an early-
onset periodontal disease.

Japanese authors studied the correlation of
periodontal disease with Taql polymorphism and
proved that the TT genotype is related to
periodontal disease in adults [5]. At the same time,
the Chinese population is marked with the Tt
genotype and t-allele.

A group of scientists studying the VDR gene
polymorphism and its influence upon immune
function and bone tissue resorption has discovered
an interesting fact. The authors have found that

the effects related to bone resorption are
associated with the development of aggressive
forms, whereas the influence of gene polymorphism
upon immune function is related to the
development of periodontal disease in adults.

The purpose of our study is the incidence of
periodontal diseases in cases of the VDR gene
Taql polymorphism in patients with chronic
obstructive pulmonary disease combined with
coronary heart disease.

Materials and methods

144 patients were examined, 115 of them
entered the group with a verified chronic
obstructive pulmonary disease combined with
coronary heart disease and 29 patients with
coronary heart disease.

The chronic obstructive pulmonary disease
was established according to the provisions
prescribed by the GOLD (Global Initiative for
Chronic Obstructive Lung Disease) 2011-2015,
considering anamnesis, general clinical check-up,
chest X-ray and respiratory function (RF) [6].
According to the recommendations of the
European Society of Cardiology (information
about clinic, challenge tests, daily monitoring of
ECG and coronary angiogram) verified the
coronary heart disease diagnosis.

Main selection criteria of the patients for the
study:

1. Age from 35 to 65 years;

2. The absence of comorbidity (type Il diabetes,
chronic pyelonephritis, chronic glomerulonephritis,
malignant tumors, hemoblastosis, thyroid disorders,
anemia);

3. The absence of previous courses of
treatment by a periodontist within 6 months prior
to the start of the examination.

While assessing the dental status there was
examined the condition of the mucous membrane
of the cheeks, lips and tongue was examined
either; the condition of the gum margin, in
particular the color, the size, the shape and the
presence of fistulas, abscesses, supragingival and
subgingival dental deposits. There were used the
following methods during periodontal examination:
the hygienic index determination (Green-
Vermilion), inflammation severity according to the
PMA index (Parma), gum bleeding determination
(Muhlemann-Cowell), gingival pockets depth, loss
of periodontal attachment level, complex
periodontal index, teeth mobility degree and the
presence of a gum regression.

Once the informed consent of all the patients
received, the whole blood samples were taken,
EDTA was used as an anticoagulant. DNA was

EKCITEPUMEHTAJIBHA I KJITHIYHA MEJIUIIMHA. 2019. Ne 1 (82)



TEOPETUYHA | EKCMEPUMEHTAJIbHA MEOVWLWHA 19

purified from the blood using 'DNA-Sorb-B' kits.
The VDR gene T/C Taql T>t (rs 731236)
polymorphism genotyping was performed using
a PCR method with further analysis of the length
of restriction fragments. The results were
visualized by the electrophoretic method. The

combined with coronary heart disease, but had
significantly low values if compared to the
frequency of occurrence of T allele in their own
group (table).

The most significant differences between
groups of patients were observed in the incidence

Distribution of genotypes and frequencies of the VDR gene Taql alleles in patients
with chronic obstructive pulmonary disease combined with coronary heart disease

Group with coronary Group with chronic obstructive
Genotype heart disease, pulmonary disease combined
n (%) with coronary heart disease, n (%)
T 12 (41,049, 42 (36,54,
TC 13 (45,0+9,2 44 (38,34,
CC 4 (14,016,4 29 (25,2%4,0
Alleles n (%) n (%)
T 30,5 (68,0£7,0 106 (57,0£3,6
C 14,5 (32,047,0 80 (43,0+£3,09

following primers were used during the
amplification:

F: 5'-CAGAGCATGGACAGGGAGCAA-3,

R:5-GCAACTCCTCATGGCTGAGGTCTC-3.

The restriction was performed using the Taq1
[7] restriction enzyme. Statistical processing of
the obtained data was made using the "Excel”
program. Since the data distribution law did not
correspond to the normal one, the median and
interquartile range were calculated, the Mann-
Whitney criterion was used to compare the
quantitative parameters.

Results

According to the result of genetic testing, the
patients with chronic obstructive pulmonary
disease combined with coronary heart disease
were divided into groups depending on the
genotypes of the Taql polymorphic marker: TT
genotype carriers — 42 patients (36.5 %), TC
genotype carriers — 44 patients (38.3 %) and CC
genotype carriers — 29 patients (25.2 %). The
frequency of distribution of the T and C alleles in
this group was almost the same (T allele 1.3 times
exceeded C allele).

In the group of patients with coronary heart
disease, the frequency of the CC allele
homozygotes associated with periodontal
disease was significantly lower if compared to
the TT allele homozygotes (14 % and 41 %,
respectively).

If compare allele frequencies there were
significant differences observed frequencies: the
frequency of occurrence of C allele in the group
of patients with coronary heart disease was not
only 1.3 times lower than in the group of patients
with chronic obstructive pulmonary disease

of periodontal diseases of various types. It has
been noted that inflammatory changes of
periodontal tissues (generalized periodontal
diseases of different severity levels) in the main
group of patients occurred 1,5 times more often
than atrophic one. It is characteristic that patients
with bronchocardial pathology with the CC
genotype tend to have four times higher
incidence of periodontal diseases as to atrophic
changes in the periodontium. In contrast, the
group of patients suffering from coronary heart
disease are more likely to have atrophic changes
in periodontal tissues is compared to
inflammatory ones.

Conclusions

Our paper has studied the incidence and the
nature of pathological changes in the periodontium
depending on the VDR gene Taq1 polymorphism.

The study has found that the control groups
(with coronary heart disease) tend to have a
lower frequency of homozygotes with the mutant
C allele if compared to the TT genotype when
the primary group (with bronchocardial pathology)
has no significant differences between the TT
and CC genotypes.

The primary group of patients tends to have
inflammatory changes in the periodontal tissues
more often if compared to the same index of the
control group. It was peculiar that the patients
with comorbid pathology with the CC genotype
are significantly more likely to have inflammatory
symptoms if compared to the TT genotype
homozygotes.

Probably this VDR gene Taq1 polymorphism
affects the nature of changes in the periodontium
only if combined with phenotypic features (the
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presence of bronchocardial pathology, basic
therapy in cases of the chronic obstructive
pulmonary disease, etc.).

The relation between the VDR gene
polymorphism, the risk of occurrence and the
nature of the development of pathologies in the

periodontium in this category of patients shall be
studied more deeply to develop the methods for
complications prevention and adequate correction
of'the existing condition.
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H.IO. Emenvanosa

3AXBOPIOBAHHS TAPOJOHTA ITPU IMOJIMOP®I3MI T'EHA VDR Y XBOPHUX
3 BPOHXOKAPAIAJIBHOIO ITATOJIOI'TEIO

VY nmaHiif ctarTi npencTaBieHi pe3yasTaTd BUBYCHHS YaCTOTH Ta XapaKTepy 3aXBOPIOBaHb MApOJOHTA
Y BHITaJIKaX HOJ‘IIMOp(blSMy Taql resa VDR y naiieHTiB 3 XpOHIYHUMH 0OCTPYKTHBHHMH 3aXBOPIOBAHHAMHU
JIETeHb y TIO€JHAHHI 3 iIIeMiTHOI0 XBOpo0oro cepiis. BcranoBIeHo, mIo 3aXBOPIOBAHHS 1APO/IOHTA HOCATH
OaraTo(hakTOpHUI XapakTep i MAIOTh TEHETHYHY ¥ (DCHOTHUIIYHY 3aJeXHICTh. O0CcTex)eHO 144 namieHTH
(115 oci6 3 XpoHIYHUMH 0OCTPYKTUBHUMH 3aXBOPIOBAHHSIMU JIETCHD Y MOE€AHAHHI 3 1IIEMIYHOI0 XBOPOOOIO
cepis 1 29 mariieHTiB 3 ieMiYHOI0 XBOPOOOoI0 cepiis). OKpiM KIiHIYHOTO OISy HOPOXKHUHU poTa OyJ1o
nposeaeHo renotunyBanus T/C Taql T>t monimopdizmy (rs 731236) rena VDR 3 BUKOpHCTaHHSAM METORY
HoJIiMepa3Hoi IaHIIroBoi peakuii. BiqmiueHo, 110 manieHTH 3 ieMiTHOK XBOPOOOIO CepIls YacTilIe Ma-
I0Th TOMO3UTOTHUM reHotun TT y mopiBHAHHI 3 TeHOTUIIOM MyTaHTHOTo C-anesnst. BusiBneHo, 1o nanieHTu
OCHOBHOI I'pYIIH, SIK IPABUJIO, YACTiIlIe CTPAXKAAIOTh HAa 3aXBOPIOBAHHA IAPOIOHTA B TOPIBHSIHHI 3 TPYIIO0
MAIIEATIB 3 IIEMiIYHO0 XBOpoOOFO cepiis. Li pe3ynbrati JOBOIATh HEOOX1THICTh MaOYTHIX TOCITIHKEHb
JUTS pO3POOKH METOTIB KOPEKITii.

Knruosi cnosa: peyenmop simaminy D (VDR), norimopghizm eena VDR, iwemiuna xeopoda cepys,
Xponiuna obcmpykmugna x6opoba nieceHb, NApoOOHMO3.

H.IO. Emenvanosa

3ABOJIEBAHUE TAPOJOHTA ITPU NIOJIMMOP®U3ME I'EHA VDR Y BOJIBHBIX
C BPOHXOKAPIUAJBHOM ITATOJIOTMEN

B nanHoii cTaThe NpencTaBIeHbI pe3yNIbTaThl H3y4YeHUs YaCTOTHI U XapaKkTepa 3a00JIeBaHNH TapOOHTa B
ciy4asx nomumopdusma Taql rera VDR y nanmeHToB ¢ XpoHUYECKOM 0OCTPYKTUBHOM 00JIE3HBIO JIETKUX
B COUETAHUH C MIIEMUIECKOH OOJIE3HBIO Cep/iIia. YCTaHOBIEHO, UTO 3a001€BaHUs TAPOIOHTA HOCAT MHOTO-
(hakTOPHBII XapaKTep 1 UMEIOT FTeHETHUECKYH0 M (DEHOTUIHMYECKY0 3aBUCHMOCTh. O0cnenoBano 144 nauu-
enTa (115 JeroBek ¢ XpOHUYECKON OOCTPYKTUBHOM 00JI€3HBIO JIETKUX B COYETAHUU C HIIEMHUYESCKON 00-
Je3HBI0 cepana U 29 ManueHToB ¢ HIIEMUIECKOH OONe3HBI0 cepira). B momomHeHne K KIMHHYECKOMY
ocMoTpy ObwIo MpoBeaeHo reHotunupoBanue T/C Taql T>t monmumopdusma (rs 731236) rena VDR ¢
HCTIONB30BaHIEM METONA MTOJMMEpa3HOU enHo# peakiuu. OTMEUECHO, YTO MAIMEHTHI C UIIEMHYECKOHI
0O0JIE3HBIO Cep/Ila Yalle UMEIOT TOMO3UTOTHBIH reHoTun TT 1o cpaBHEHHIO ¢ TEHOTUIIOM MYTaHTHOTO
C-amnenst. Beuto oOHapy»XeHO, UTO MAIEeHTH OCHOBHOM I'PYIIIEL, KaK IMTPAaBUIIO, YaIlle CTPANAIOT 3a00IeBa-
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HUSIMU MAPOIOHTA 110 CPABHEHHUIO C TPYIIION MAIMEHTOB C MIIIEMUYECKON OONIE3HBIO CepALa. DTH Pe3yiib-
TaThl TOKA3bIBAIOT HEOOXOAUMOCTh OYIYIIUX UCCIICAOBAHUIT I pa3pabOTKU METOI0B KOPPEKIIHH.

Knrwueewie cnosa: peyenmop sumamura D (VDR), nonumopgusm eena VDR, uwemuueckas 6one3ms
cepoya, XpoHuueckass 0OCMpPYKMUBHAas 601e3Hb 1e2KUX, HapoOOOHMO3.
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