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FEATURES OF THE METABOLISM OF NITRIC OXIDE IN PERIO DONTAL DISEASES IN
PATIENTS WITH COPD IN COMBINATION WITH CHD
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The paper considered the role of nitric oxide ia fathology of periodontal tissues in patients wlthonic obstructive
pulmonary disease (COPD) in combination with corprieart disease (CHD). It was found that in theoblplasma there was a
decrease of total level of stable metabolites tiep&s with COPD as compared to the control graspyell as a significant increase of
expression of inducible NO synthase in the matetfa gingival mucosa.
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In terms of prevalence, chronic obstructive pulmmgndisease (COPD), according to current
publications, occupies one of the leading positinriee pathology structure of the bronchopulmorsystem
and is manifested by a persistent progressiveiatastr of airway patency associated with an incedas
chronic inflammatory response to the action of Halparticles or gases [15]. According to the castdd
studies, the most common concomitant COPD patholisgycoronary heart disease (CHD), which
combination, according to different authors, is 5596 At present time, the study of the role ofinibxide
(NO) in the pathogenesis of a number of somatieadiss (in particular COPD and CHD) is of greatéste
which is due to participation of this important Ibmical mediator in a variety of physiological and
pathophysiological processes in the body. In amditNO is involved in the etiopathogenesis of most
periodontal tissue diseases [18]. It is known thatdevelopment of oxidative stress in patiente @IOPD is
combined with increased NO production as a resulictivation of the NO-synthase system and inctase
content of its stable metabolites. The half-lifeN@ is from 2 to 30 s, so its direct analysis beepextremely
difficult. To assess its concentration, the deteation of the total content of stable metabolitesitoates and
nitrites (NO2, NO3) is used [13]. Generally, NOpi®duced by a group of isoenzymes or NO-synthases
(NOS), each of which has a certain biological icgmce [5]. A few seconds after the stimulatiorcaicium-
dependent constitutive endothelial (eNOS) and/arar@l (hNOS) NOS, a small amount of NO is produced
which causes relaxation of smooth muscles and blesskls, inhibition of aggregation and adhesidriad
cells [15]. Inducible NOS (iNOS) produces a largaant of NO for a long time. The main function loist
NO is to participate in the immune processes (antit protection, antipathogenic reactions). Inaductf
INOS is often initiated by inflammatory cytokines endotoxins) [3]. Excess of NO as a result of INOS
expression can promote the accumulation of actwmg of oxygen, mediate constrictive effects throug
activation of vascular permeability and cause mffaatory edema [2]. A number of studies have shdwen t
essential role of NO and enzymes responsible $ofoitmation in the pathogenesis of periodontaliéiss
diseases. The study of the dynamics of these chamgmtients with combined pathology is of considk
scientific and clinical interest; however, despite intensity of the conducted studies their resafe often
heterogeneous and contradictory [8].

The purpouse of the paper was to study the total concentratiostable metabolites of NO in the
blood plasma and to determine the expression of MQ@fthgival biopsy material in patients with CORD
combination with CHD.

Material and methods: Study included 156 patients: group 1 consiste850patients (COPD in
combination with CHD), group 2 involved 30 patiemtith COPD and group 3 involved 41 patients with
CHD. The control group was represented by 20 heatthunteers, matched by sex and age. The diagabsis
COPD was established according to the order oMingstry of Health of Ukraine No. 555 of 27 Jun 201
and the provisions of GOLD (Global Initiative foh@nic Obstructive Lung Disease) 2011-2015 [6]. The
diagnosis of CHD was verified according to the raggendations of the European Society of Cardiolagy o
the basis of a clinic, stress tests, HM, ECG amdr@ry angiography. All patients were examined bigatist
to determine the condition of periodontal tissuéh the registration of periodontal parameters. Thatent
of stable metabolites NO - (NO2 + NO3) in bloodspta was determined by the spectrophotometric method
according to the Griss reaction after the reduatibnitrate to nitrite by zinc dust [9]. Deprotegation of
plasma samples was carried out with 55 mM ZnSO4 #ndnM NaOH in a volume ratio of 2: 5.
Measurement of the optical density of the colorechglex was carried out on a semiautomatic biochedmic
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analyzer CHEM-7. The expression of eNOS and iINOS aeermined in biopsy materials of the gingival
epithelium by immunohistochemical method using netmmal antibodies from ThermoScientific. To
differentiate tissue structures, the sections wadlditionally stained with Mayer's hematoxylin. The
visualization was carried out using the Ultra MisldP detection system (ThermoScientific). The plervee

of expression of the studies enzymes was assegsld telative area of immunopositive structure} ({%tng

Bio Vision computer morphometric program. The statal processing was carried out using "SPSS 13"
programm. Nonparametric statistical methods weeel tis analyze the data. The results were expressed
median (Me), 25th and 75th percentile (25-75%)cdmpare two independent samples, the Mann-Whitney U
test and the 2 criterion were used. Wilcoxon test was usediépendent samples.

Results and discussionThe examination of the periodontal status of p&igave the following
results: more than 90% of patients with declaredagic diseases had pathology of periodontal tiswiitks
various clinical manifestations (Fig. 1).

120 It should be noted that all patients
with somatic pathology and 35% of

100 nikiii 31 lififiii patients of the control group had
80 i rEE: 41,5 inflammatory diseases of periodontal
60 m % LN tissues, gingivitis of various morphological
40 m 44 m forms without significant differences
KAAA] ] ceee ' ] between the group$he highest frequency

20 223 30 27 35 of periodontitis was observed in patients

0 diagnosed with COPD (groups 1 and 2), in

contrast to the group of patients with
diagnosed CHD, where the noninflam-
matory destruction of periodontium of
different severity came to the fore (more
than 40%) of periodontological pathology.
It is remarkable that all patients with COPD hadesased pattern of gingival lesion, which is
probably due to the anti-inflammatory effect of atéd glucocorticosteroids, which are taken by these
patients. Determination of the total content dblstanetabolites in blood plasma revealed significacrease
of this parameter in all groups of patients witmatic pathology in comparison with practically llegl
persons (Table 1). The lowest values of total naditals were observed in the group of patients watmorbid
pathology. It should be noted that some studiewstia@onflicting results. So, according to some @nsththe
progression of COPD is accompanied by an increfige @ontent of metabolites of nitric oxide in thleod
and condensation of exhaled air [11]. Howeveryéiselts obtained by us are more consistent withetbglts
of other authors who noted significantly more prameed disturbances of endothelial dysfunction and
parameters characterizing stiffness of the vasatigank in patients with chronic heart failure inmtznation
with COPD as compared to patients without COPD .[10]this study, the plasma component of the
endothelial function was studied by the concemtnatf NO metabolites and it was found that it was
significantly lower in patients with comorbid palbgy than in patients with isolated CHD. Similasuits
were obtained by other authors who showed a signifidecrease of the content of stable metabohteiric
oxide in the blood plasma in COPD [4]. Due to tecaindifficulties and the failure of some patiemts
undergo gingival epithelial biopsy, the expresdawel of eNOS and iINOS was determined in 50 patieht
the group 1, 16 patients of group 2, and 22 patiehgroup 3 and in 7 practically healthy indivibua\ll the
results of the studied parameters are presenieabie 2.

gingivitis ® paradontitis ® non-inflammatory destruction : no signs

Fig.1. Structure of lesions of periodontal tissnggatients of different groups.

Table 1
The content of stable metabolites of nitric oxideni the blood plasma of the patients of study groupdie,
g25-q75)

Patient group NO2/NO3, umol/l Significance levetidferences

Control (n= 20.77 (17.09; 26.58)

1 group (n= 10.67 (6.02;17.29) p=0.001

2 group(n= 12.58 (5.11; 20.36) p=0.001

3 group (= 14.34 (9.99; 21.16) p=0.004. p1=0.026

Note: p - the level of significance of differenass control, p1 - the level of significance of diftnces vs. group 1.

Inflammatory, dystrophic, discirculatory changegevdetected in the mucous membrane of gingiva
in patients of groups 1 and 2 with the history @RD, accompanied by increase of NOS expression.
Expression of INOS was increased by more than 8stinmcrease of eNOS expression was less pronounced
and was predominantly noted in the extravasculacespFirst of all, this is due to the activity dfet
inflammatory processes in the gingiva that indueeased iINOS expression and activity. In additibis,
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category of patients has pronounced impairmertie@higienic state of the oral cavity, which conit#s to
the accumulation of endotoxins and can also leaeMealed increase of INOS expression.

Table 2
Expression of eNOS and iNOS in preparations of thgingival biopsy material of the patients of study
groups (Me, g25-q75)

f

Patient group eNOS, % Significance level of iINOS, % Significance level o
differences differences
Control (n=7) 6.058 (5.951, 6.431) 4.944 (3.89808)
Group 1 (n=50) 7.547 (6.593; 8.316) p=0.001 14(8452; 19.023) p=0.001
Group 2 (n=16) 7.733 (6.446; 8.555) p=0.005 18(808tL4; 19.432) p=0.004

Group 3(n=22) 6.753 (6.245; 7.889) p=0.001 p1=0.037 5.821 (4.911; 10.874) p=0.001 p1=0.039

Note: p - the level of significance of differenass control, p1 - the level of significance of diftnces vs. group 1.

Increased activity of INOS and eNOS in the sofiies of the oral cavity of experimental animals was
noted by a number of authors in the modeling opiatpathology against pronounced inflammatory and
destructive processes [14]. Our findings are toesertent consistent with other studies that hasevshhat
an increase of the level of NO in the oral cawstyssociated with periodontal disease and is assdawvith
increased iINOS expression in gingival biopsy spensrand also in gingival fibroblasts of cell cuéwifl, 12]

It is shown that through activation of INOS incremsthe production of NO by macrophages and
polymorphonuclear leukocytes, which contributestite damage of periodontal tissue and leads to the
progression of periodontitis [18]. To determine fassible relationship between the studied parasete
correlation analysis was performed which resules presented in Table 3. In patients with comorbid
pathology, an inverse correlation was found betwherexpression of INOS and eNOS in the epithelifim
the oral cavity with NO2 / NO3 content in the blgadsma (r = -0.605, p = 0.001) and (r = -0.358;(047).

In patients with isolated COPD, a direct correlatieas established between the expression leveldQd

and eNOS in the epithelium of the oral cavity (0.700, p = 0.003). In group 3, a group of patievith
isolated IHD, a decrease in the total amount obgén oxide metabolites was associated with aedser of
eNOS expression in the epithelium of the oral ggyit -0.827; p = 0.003).

Undoubtedly, changes in the expression of NO sgethare primarily caused by local disturbances
of the structural and functional state of the arality in patients, both with isolated and assedat
pathologies. At the same time, the correlationsliok isoenzyme expression and the content of stéble
metabolites in plasma suggest that the compensatechanisms can be involved in the pathologicates®
in the oral cavity. It is likely that with increasgj duration and severity of COPD, respiratory ifisiehcy
progresses and gas exchange disorder occurs le@ditigsue hypoxia. Under the influence of hypoxia,
microcirculation changes occur, the developmenprofinflammatory cytokines is initiated, which iarm
helps maintain a chronic inflammatory process @ gkriodontium. Thus, in patients with COPD, when t
systemic content of stable metabolites of nitricdexassociated with endothelial dysfunction de@®gaan
increase of NOS expression in the gingival mucssated, which contributes to the damage of penitadio
tissue and leads to the progression of periodsititihis category of patients.

Table 3
Identified correlation relationships between paraméers in the groups

Group Parameter Value NO2/NO3 iNOS,% eNOS, %
1 NO2/NO3 Coefficient of correlations Significanpe, 1- -0.605** 0.000[ -0.359* 0.047|
1 iINOS, % Coefficient of correlations significanpe,| -0.605** 0.000 1- 0.093 0.519
1 eNOS, % Coefficient of correlations significange,| -0.359* 0.047 0.0930.519 1-
2 NO2/NO3 Coefficient of correlations significanpe, 1- 0.252 0.430 0.245 0.443
2 iINOS, % Coefficient of correlations significanpe, 0.252 0.430 1- 0.700** 0.003
2 eNOS, % Coefficient of correlations Significanee, 0.245 0.443 0.700** 0.004 1-
3 NO2/NO3 Coefficient of correlations significanpe, 1- 0.159 0.640 -0.827** 0.002
3 iNOS, % Coefficient of correlations significanpe, 0.159 0.640 1- 0.228 0.307
3 eNOS, % Coefficient of correlations significange,| -0.827** 0.002 0.228 0.307 1-

This allows us to assume that the balance betwdgsigbogical, regulatory and/or cytotoxic
properties in the oral cavity is primarily due e focal expression of NO-producing enzymes, akasehe
oxidative status of cells where NO effects arelmgirzed and realizes.

)

1. More than 90% of patients with COPD in combimativith CHD have pathology of periodontal tissughwi
various clinical manifestations. The highest innckof periodontitis was observed in patients diagd with

COPD (groups 1 and 2), in contrast to the groupatients with diagnosed CHD, where non-inflammatory
destruction of periodontium of different severitgnee to the fore (more than 40%) of periodontoldgica

30



ISSN 2079-8334C¢im meouyunu ma odionozii. 2018 Ne 1(63)

pathology. In patients with COPD and CHD, a siatifly more significant decrease in the level afos
metabolites of NO in the blood relative to pradljchealthy individuals was found, the most pronoeshin
patients with comorbid pathology.

2. In patients with a combination of COPD and CHile expression of iINOS in the gingival mucosa
increased more than by 3 times, the increase ofSedipression was less pronounced and was preddiyinan
noted in the extravascular space. An increasecaf Expression of NO-producing enzymes can conéritmu
damage of periodontal tissue and the progressipar@idontitis in such patients.

Prospectsof the furtheand deeper study of the role of NO in the onsét@ogression of diseases such as COPD and
periodontitis will complement the standard treattmegimens taking into account pathogenetic effects
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OCOBJIMBOCTI METABOJII3MY OKCHUY A30TY
ITPU 3AXBOPIOBAHHAX ITAPOJOHTY Y HAIIEHTIB
3 X03J1 B IOEJHAHHI 3 IXC
€EmenbsanoBa H.IO., l'aapuuncska B.1O., Bonnap T.M.

VY crarti po3risamaeThes posib OKCUAY a30Ty MPH TATONOTIT
TKaHWH MapOJIOHTA Yy MAL€HTIB 3 XPOHIYHUMH OOCTPYKTHBHUMH
3axBOprOBaHHAMH Jieredb (XO3JI) B MO€QHAHHI 3 iIEMIYHOO
xBopob6oro cepust  (IXC). BusiBieHo, mo B Iuiasmi  KpoBi

BIIOYBAa€TbC ~ 3HIDKCHHS  CYMapHOTO  DiBHS  CTaOUIBHHX
Metabonitie y namieHTiB 3 XO3J1 BiTHOCHO TpyITH KOHTPOIIIO, &
TaKOX  CHOCTEpIracTbcs  ICTOTHE — IABHMINEGHHS  eKcrpecii

inayuibensHoit NO-cuHTa3u B OionTarax CiInM30BOi OOOJIOHKH
SICEH.

KurouoBi ciioBa: xpoHiuHa 0OCTPYKTHBHa XBOpoOa JiereHb,
MIapOOHTHT, cTabiIbHI MeTabouniti okeuy azoty, NO-cuHTa3m.

Crarrs Hapgiiinuia 18.11.201%.

OCOBEHHOCTHU METABOJIM3MA OKCHJIA A30TA
IIPU 3ABOJIEBAHUSIX TIAPOJIOHTA Y
MNAIUEHTOB C XOBJI B COYETAHUU C UBC
EmenssinoBa H. 10., 'anbuunckas B. 10., bonaaps T. H.

B cratbe paccmarpuBaeTcs poib OKCHAAa a3oTa MpH
MaTOJIOTUM TKAHEW MapOJOHTa Yy MAaLUMEHTOB C XPOHWUYECKOM
obcrpykTuBHON Gonesnbio Jsierkux (XOBJI) B coderanuun ¢
umemuyeckoir 6onesnpio cepaua (MBC). BeusiBieno, 4ro B
IU1a3Me KPOBU IIPOUCXOAUT CHIDKEHHE CyMMAapHOIO YpPOBHS
crabmibHBIX ~ MerabommToB y  mammentoB ¢ XOBJI
OTHOCHTENIFHO TPYIIBI KOHTPOJIA, a Takke HaOIrogaeTcs
CYLIECTBEHHOE IMOBBIILIEHUE JKcnpeccd nHaynudensHoit NO-
CHHTa3bl B OMONTATaX CIM3HCTOH 0O0JIOUKH JECHBI.

KimoueBble c10Ba: XpoHH4eckas OOCTPYKTHBHas 0OJe3Hb
JIETKMX, TAPOJOHTUT, CTAOMIIbHBIE METAOONUTHI OKCHIA a30Ta,
NO-cuHTa351

Penenzent Kocrenko B.O.
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