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The protective properties of the gum depend on the general condition of the body, the
presence of diseases of internal organs and systems. Numerous data have been accu-
mulated on the relationship of diseases of internal organs with dystrophic-inflammatory
lesions of periodontium. It is known that impaired control of cell death and proliferation
leads to disruption of cellular homeostasis and the progression of chronic diseases.
Objective - to determine the parameters of the ratio of the processes of proliferation and
apoptosis in patients with COPD in combination with CHD.

Materials and methods. A cytological, morphological and immunohistochemical study of
gingival epitheliocytes is conducted in 130 patients with COPD in combination with
CHD, 38 patients with COPD, and 71 patients with CHD. Control group included 20
somatically healthy patients. Cytological examination was carried out on scrapings from
the surface of the epithelium of the attached gingiva, followed by staining and study
under light microscope Micros (Austria). Indirect immunocytochemical peroxidase
method was used to study a relative amount of immunocompetent cells with CD95 +
markers. To study the proliferation marker Ki-67 we used indirect immunocytochemical
method with monoclonal antibodies of a biopsy gum material. Statistical processing was
carried out using the software "SPSS 13" with the calculation of the median and
interquartile range.

Results. Main group showed increase in the percentage of cells at the final stages of
differentiation compared with other groups, increased number of cells carrying the
receptor for programmed cell death. However, in patients with ischemic heart disease, the
proliferative activity of gingival epitheliocytes is increased by 3.7 times compared with
the value in a group of practically healthy individuals and is characterized by delayed
apoptosis.

Conclusion. Cellular renewal of epithelial cells in this category of patients is cha-
racterized by a progressive delay of apoptosis of the epitheliocytes of the oral mucosa
[from the rate of proliferative processes.
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IMYHOMOP®OJIOT'TYHI ACITEKTH 3MIH Y TAPOJOHTI XBOPHUX I3
KAPAIONYJIbMOHAJIBHOIO ITATOJIOT'IEIO

H.IO. Emenvanosa

3axucHi enacmugocmi siceH 3anexcams 8i0 3a2anbHO20 CMAHY OP2aHi3MY, HasAGHOCMI 34X~
60pI06aHb BHYMPIWHIX op2aHie ma cucmem. Haxonuueni vucnenni 0ani npo 63aemoss’a30x
X80p0O HYMPIUWHIX Op2aHi 3 dicmpPOohiuHO- 3aNATbHUMU VP ANCCHHAMY NAPOOOHNY.
Bioomo, wo nopywenns konmponto knimunnoi 3aeubeni ma nponigpepayii npuzeo0ums 0o
NopyuteHHs KIimuHHO20 20Meocmasy I nNpo2pecy8antI0 XPOHIUHUX 3aX80PIOGAHD.

Mema podomu - susnavumu napamempu cniggioHoOULeH s npoyecie nponigepayii ma
anonmosy y nayienmis 3 XO3JI 6 noconanni 3 IXC.

Mamepian i memoou. [Ipogedero yumonoeiune, mopgonociune ma iMyHocicmoximiute
oocnioocenns enimenioyumis scen 130 nayieumis 3 XO3J1 y noeonanni 3 IXC, 38 xeopux 3
XO3JI, ma 71 nayienma 3 IXC. I pyna koumponio - 20 comamuuno 300posux nayicHma.
Lumonoeciune docnioscenns nposoouny HA 3iMKPAOAX 3 NOBEPXHT enimeiito NPUKPINIeHUX
sceH 3 nodanvuum QapOyeaHHamM i NPOSILOAHHAM HA C8IMI080MY Mikpockoni Micros
(Aeécmpis). 3a 00nOMO20I0 HENPAMO2O IMYHOYUMOXIMIYHO20 NEPOKCUOAZHOS0 MEMOOY
BU3HAYANU GIOHOCHY KibKICMb IMYHOKOMNnemeHmuux knimun 3 mapkepamu CD95 +. Jlna
oocnioocenns mapkepa nponigepayii Ki-67 3acmocogysanu Henpamuil UMMYHOYUMO-
XIMIYHULT MEeMOO 3 GUKOPUCHAHHAM MOHOKIOHANbHUX anmumin 3 6ioncii sicen. Cma-
mucmuyHa 06poOKa NPOBOOUNACs 3a OONOMO20K NPOcpamMHo2o 3abesnevenns "SPSS 13"
3 PO3PAXYHKOM MeJianu i IHMepKeapminbHO20 pO3MAXx)y.

Pesyavmamu. B ocnogniii epyni cnocmepizanocs 30invutenHs 6i0comKka KIimuH, o
3HAX00AMbCSA HA 3AKTIOYHUX CcMAdIAX OugepeHyiloganHs npu NOPIGHAHHI 3 THUUMU
epynamu, 30iIbUleHHs YUCaa KIimuH, SKi Maroms peyenmop 3anpocpamosanol KiimuHHoi
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emepmi. Oouax, y nayicumig 3 IXC nponigpepamusna akmugnicmo enimenioyumis sice
nioguugyemocs 6 3,7 pazie y NopiHsHHI 3i 3HAUEHHSIM 8 2PYNi NPAKMUYHO 300PO8UX OCIO i
Xapaxkmepusyemuvcs 6i0CMasanHAM annonmosa.

Bucnoeku. Knimunne onognenns enimenioyumis y 0anoi kame2opii xeopux xapaxkme-
PUBVEMBCS NPOPECYIOUUM GIOCMABAHHAM ANONMO3Y enimenioyumie ciu3zo60i 0O0N0HKY
ROPOJICHUHYU pOMaA IO WEUOKOCHI NPONi(epamusHux npoyecis.

Knwoueeuie cnoga:
napoooxm,
3anpozpammu-
posanHas
KIIeMOYHasl
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INUMENUOYUM OB

Kimmnndeckas n
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UMMYHOMOP®OJIOI MMECKUE ACIIEKThI U3MEHEHUIA B TAPOJIOHTE ¥
HAIIMEHTOB C KAPIAOITYJIbMOHAJBHOM ITATOJIOT UEM

H.IO. Emenbanosa

3awummnvie ceolicmea decHvi 3a8UCAM OM 00UIe20 COCMOAHUA OP2AHUIMA, HATUYUSA 3000-
JIe8aHUTI GHYMPEHHUX 0peanos u cucmem. Hakonnenvl MHo2OUUCTIeHHbIE OaHHbIE O 63AU-
MOCBA3U 6ONe3Hell BHYMPEHHUX OP2AH08 ¢ OUCMPOPUYECKU- 60CNATUMETbHVIMU NOPA-
JACEHUAMU NapodoHma. H3eecmno, umo HapyuieHue KOHmpOoJis K1emoyHou 2ubenu u npoiu-
depayuu npugodum Kk HAPYULEHUIO KIEMOUYHO20 20Me0Cma3ad U NPOSPeCCUPO8aHUI0 XPo-
HUuYeckux 3a001e6aHui.

Llenv pabomul - onpedenums napamempsl COOMHOULCHUS NPOYECCO8 NPoTUPepayu u
anonmosay nayuenmos ¢ XObBJI ¢ couemanuu ¢ HFC.

Mamepuanvt u memoosi. [Iposedeno yumonozuyeckoe, Mopghonocuueckoe u UMMYHO-
sucmoxumuyeckoe ucciedosanue >numenuoyumos dectvl 130 nayuenmos ¢ XObBJI 6
couemanuu ¢ HBC, 38 bonvnvix ¢ XOBJI, u 71 nayuenma ¢ UBC. I'pynna xonmpons 20
comamuyecku 300poguix nayuenma. Llumonozuueckoe uccnedoganue npogoouu Ha coc-
KOOAX ¢ NOBEPXHOCIU SNUMENUA NPUKPENTEHHOU OeCHBI ¢ NOCTCOVIOUUM OKDAULUBAHUECM U
npocmampuganuem Ha ceemogom mukpockone Micros (Aecmpus). C nomowwvio nenps-
MO20 UMMYHOYUMOXUMUYECKO20 NEPOKCUOAZHO20 Memo0d Onpedenany OmHOCUMETbHOe
KONU4ecmeo UMMYHOKOMnemeHmuolx kiemok ¢ mapkepamu CD95+. [ns uccnedosanus
mapkepa nponugpepayuu Ki-67 npumeHanu Henpsamou UMMYHOYUMOXUMUYECKUT Memoo ¢
UCNOJIb308AHUEM MOHOKIOHANbHLIX aHmumen duoncutino2o mamepuana oecHol. Cmamuc-
muyeckas 0bpabomra nPosoOUNACy NPU NOMOWU NPOCPAMMHO20 obecneyeHuss "SPSS
13" ¢ pacuémom meduanvl U UHMEPKEAPMUTILHO20 PA3MAXA.

Pe3yavmamol. B ocHosHoil epynne Habniodanocy yeenuuenue npoyenma Kiemox, Haxoos-
WUXCA HA 3AKTIOYUMETbHBIX CMAOUAX OUPPDepeHyuposKY npu CPASHEHUU C OpY2UMU 2py-
nnamu, ygeiuueHue Yucia Kiemok, HeCyuux peyenmop 3anpozpammupo8aHHol K1emoyHoll
cemepmu. O0Hako, y nayuenmog ¢ HBC nponughepamugras akmugHocms SHUmMeniuoyumos
OecHul nosviuaemces @ 3,7 pas no cpasHeHulio co 3HAYeHUeM 6 pynne NpaKkmuiecku 300-
POBBIX TUY U XApaKmepu3yemcs Omcmaganuem anonmosa.

Bu1600v1. Knemounoe obHo61eHUE SNUMENUOYUMOE Y OAHHOU Kame2opuu OOIbHbIX Xa-
paKmepuszyemcs npozpeccupyiowyum omcmaganueM anonmosd >NUmenruoyumos Ciu-
3UCmoil 06010YKYU NOTOCHIU PMA 0N CKOPOCHIU NPOTUPEPANUBHBIX NPOYECCOs.

Introduction

proliferative activity of the epithelium. An important role in

The increasing frequency of periodontal disease in
systemic changes in the body, the tendency to prolonged
and slightly damped flow determine the need for
improving the methods of diagnosis and treatment in
dentistry [1-2]. Bronchopulmonary and cardiac pathology
(chronic obstructive pulmonary diseases (COPD) and
ischemic heart disease (CHD) significantly increase the
course of diseases of the oral mucosa, in particular
periodontium, and they in turn disrupt the functions of the
body systems, and they have a mutually affecting effect
[3-5].

The epithelium of the gum performs protective barrier
function for a complex of periodontal tissues and is
provided by its proliferative activity and the ratio of the
processes of proliferation and differentiation. It is known
that with certain functional states in the body, the
intensity of sloughing can exceed the rate of renewal of
the deep layers of the gingival epithelium, and activation
of apoptosis occurs against sharp inhibition of the
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the evaluation of cellular homeostasis disorders in the
gingival epitheliocytes in periodontal diseases belongs to
the Ki-67 marker, mast cells and CD 95 (apoptosis marker)
[6].

However, the data explaining the processes of the ratio
of proliferation and apoptosis in the tissues of the gum in
cardio-respiratory diseases are not numerous in the
literature. Studying them will not only improve early
diagnosis, but also optimize the methods of prevention
and treatment of changes in periodontitis in this category
of patients.

Study objective was to determine the parameters of the
ratio of the processes of proliferation and apoptosis in
patients with COPD in combination with CHD.

Materials and methods

The study was conducted in the State Institution
"National Institute of Therapy named after L.T. Malaya of
the National Academy of Medical Sciences of Ukraine". A
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total of 239 patients were selected: main group consisted
of 130 patients with a verified diagnosis of COPD in com-
bination with CHD, comparison group 1 was represented
by 38 patients diagnosed with COPD, and comparison
group 2 included 71 patients with a verified diagnosis of
CHD.

The control group was represented by 20 patients,
representative by sex and age, who did not have a somatic
pathology and at the time of the study did not take any
medications.

The diagnosis of COPD was established according to
the order of the Ministry of Health of Ukraine No. 555 as
of 27 Jun 2013 and the provisions set forth in the GOLD
(Global Initiative for Chronic Obstructive Lung Disease)
2011-2015 [7]. According to the recommendations of the
European Society of Cardiology, the diagnosis of CHD
was verified on the basis of a clinic, tests with exercise,
Holter monitoring, ECG and coronary angiography.

The main criteria inclusions criteria:

1. Age from 35 to 65 years;

2. Absence of severe concomitant pathology (malig-
nant neoplasms, type II diabetes, chronic pyelonephritis,
chronic glomerulonephritis, thyroid disease, anemia);

3.Absence of previous courses of treatment of perio-
dontal tissue within the last 6 months before the begin-
ning of the examination.

Patients underwent complex clinical dental examina-
tion. The color and structure of the gingival mucosa were
assessed with the degree of gums bleeding according to
history and by Muehlemann; depth of periodontal po-
ckets and pathological mobility of teeth. Also index
assessment of the condition of periodontal tissues was
carried out (simplified Green- Vermilion hygiene index,
papillary-marginal-alveolar index (PMA) and periodontal
index (PI).

Cytological studies were carried out on scrapings from
the surface of the epithelium of the attached gingiva. The
cytological preparations were stained with azur-eosin and
examined under light microscope Micros (Austria). In
order to obtain cell photographs, a CAM 2800 digital vi-
deo camera was used with light microscopy (lenses x40,
eyepiece x10).

Indirect immunocytochemical peroxidase method
determined relative amount of immunocompetent cells
with CD95 + markers. The resulting preparations were
examined under light microscope to determine the antigen-
positive cells.

For morphological and immunocytochemical study of
marker Ki-67 we used indirect immunohistochemical
method with monoclonal antibodies. Study was paraffin
blocks from a biopsy gum material taken from the apex of
the interdental papilla after anesthesia in 94 patients (49
from the main group, 16 patients with COPD, 22 patients
with CHD and 7 patients from the control group).

The statistical processing was carried out using the
software "SPSS 13". Since, according to Kolmogorov-
Smirnov's test, the law of data distribution did not
correspond to the normal one, the median and interquartile
range were calculated, Mann-Whitney test was used to
compare the quantitative values, and the -square test was
used to compare the qualitative values.

Results and discussion

Study of the morphological pattern of scrapings of the
gingival epithelium revealed that in the group of
somatically healthy patients the main layer consisted of
cells of the intermediate layer, whereas cells belonging to
the parabasal layer were completely absent (Table 1).

The greatest pathological changes were typical for

Table 1
Differentiation of epitheliocytes in patients of study groups
Value Control Main group Comparison group 1 Comparison group 2
Parabasal 0.00 0.00 0.00 0.00
(0.00; 0.00) (0.00; 1.00) (0.00; 1.00) (0.00; 0.00)
p=0.007 p=0.013
Intermediate | 59.00 17.00 24.00 45.00
(56.25; 61.00) (15.00; 20.00) (20.50; 29.50) (42.00; 47.00)
p=0.001 p=0.001 p=0.001
p1=0.001
p2=0.001
Superficial 11.00 36.00 33.00 21.00
(10.00; 13.75) (33.00; 39.00) (29.00; 37.25) (18.00; 22.00)
p=0.001 p=0.001 p=0.001
p1=0.003
p2=0.001
Squamous 30.00 46.00 41.00 34.00
(28.00; 31.75) (44.00; 48.00) (38.00; 47.25) (32.00; 38.00)
p=0.001 p=0.001 p=0.001
p1=0.001
p2=0.001

Note: p - the level of significance of a reliable difference compared with the control, p 1 and p 2 - significance level of significant

difference compared with group 1 and 2
patients diagnosed with COPD in combination with CHD.
In this group, the frequency of occurrence of cells at the
final stages of differentiation (superficial and keratinizing)
was significantly higher compared with both the control
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group and the comparison groups. The increase in the

number of mature cells was associated with a decrease of

the number of the main formation (intermediate cells).
Carrying out typing of gingival leukocytes on the
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expression of differentiation clusters on their surfaces (CD
markers) showed that in all groups the number of cells
carrying the programmed cell death receptor (CD95 +) is
increased, and the most significant increase in the
expression of this indicator was observed in the group of
patients with COPD and COPD in combination with CHD,
which exceeded the control values by more than 2 times (p
=0.001).

An increase of lymphocytes expressing the receptors
of induction of apoptosis in the peripheral blood content
of patients with COPD leads to its amplification, and may
be the cause of the development of T-cell deficiency.

As a result of the study, it was found that in the group

of somatically healthy patients, the gingival epitheliocytes
showed a low potential of proliferative and antiapoptotic
activity for Ki-67 = 1.575 (1.176, 1.883); CD95 + =19.50
(18.00, 23.75) (Table 2).

Evaluation of Ki-67 marker expression showed an
increase in the number of proliferating cells in all groups
of patients with somatic pathology. In patients with a
verified diagnosis of CHD, the proliferative activity of the
gingival epitheliocytes increases by 3.7 times in compa-
rison with the group of practically healthy individuals,
however, their apoptosis index is less significant (1.6 ti-
mes).

However, in patients with COPD and COPD with CHD,

Table 2

Proliferation index in patients of all groups

Value Main group Comparison group 1 | Comparison group 2 Control (n=7)
(n=49) (n=16) (n=22)
Ki 67 37818,896 41727,164 45340,325 14476.419
(pm?2) (31767.050;48913.0 | (14217.487;49094.46) | (31541.987;65923.187) | (10553.686;18483.292)
28) p=0.066 p1=0.001
p=0.004
Ki-67 4,264 5.206 5.941 1.575
Area (1.339;5.861) (4.617;6.082) (5.146;7.082) (1.176;1.883)
p=0.029 p=0.001 p=0.001
p1=0.001

Note: p - the level of significance of a reliable difference compared with the control, p 1 - significance level of significant

difference compared with main group

there is an increase not only in the proliferative capacity,
but also percentage of death of epithelial gum cells in the
form of apoptosis compared with the values of practically
healthy patients. Nevertheless, results for all groups
showed significant delay in the processes of apoptosis
from the rate of proliferation. Consequently, in the
epithelium of the gums in patients with such pathologies
as COPD and CHD, proliferative processes are pre-
dominate.

Conclusions

According to the obtained data for COPD and COPD
in combination with CHD, mechanisms that stimulate the
terminal stages of cell differentiation (maturation) are
activated to a greater extent than for CHD alone with the
decrease in the main formation, which leads to the
development of destructive changes in the periodontal
complex. Cellular renewal of gingival epitheliocytes in
patients with respiratory-cardiac pathology is characte-
rized by a progressive delay of the apoptosis of the gin-
gival epitheliocytes from the rate of proliferative pro-
cesses.

Perspective of further research

In this regard, the evaluation of the pathological impact
of somatic pathology on gingival tissue appears to be
relevant which would allow developing adequate methods
for early diagnosis and prevention of emerging patholo-
gical changes.

There is no conflict of interest.
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