-:g,‘ MEJUIHUHCKHU YHUBEPCUTET - CO®UA

b~
HEHTPAJIHA MEJUITUHCKA BUBJIMOTEKA

OBIIA
MEJIUIIMHA

GENERAL MEDICINE

PEJJAKIIMOHHA KOJIET'M S
A. TloctamkusH (TIaBeH PEaaKkTop)

P. Acenosa (cexperap)
B. MamxoBa

J. TamsiHOB

E. [lIunkoBeHcka

UB. Munanos

K. Yepnen

M. Bonucsa

JI. TaueBa

O. Tomos

EDITORIAL STAFF

A. Postadjian (Editor-in-Chief)
R. Assenova (Secretary)
V. Madjova

D. Damianov

E. Shipkovenska

Iv. Milanov

K. Chernev

M. Boncheva

L. Tacheva

O. Tomov

I. Unluoglu (Turkey)
M. Mojkovic (Serbia)
M. Ungan (Turkey)

J. Stoffers (Netherlands)

Cnucanuero ce 00padoTBa BbB:

Scopus
Excerpta Medica

B/l bearapcka MeIMIMHCKA JUTEPATypa

TOM X X o

2018

OO0111a me.

Obshta med.

BPOM 2



CbAbPXAHUE

FOCTYBALLU ABTOPU

FO. I. Bypmak, E. E. lTempos u C. Y. Tpeymosa. lNpoMeHn Ha dyHKLMO-
HarH1Te nokasaTenu 3a CbCTOSHUETO Ha eHAOTenNa 1 KIMHUKO-
yHKUMOHaNHKM napanenu npu naumeHtn ¢ XOBb n
npwv ycrnoBusiTa Ha KOMOPOUAHOCT € eceHLManHa XunepToHns ... 3

ABTOPCKM CTATUU
W. Kanyes, B. KupuHa, M. Mupuesa, M. Ljonosa, /1. CevaHosa,

B. Jleemeposa, N. CumeoHoscku, M. Cmolivesa,

T. KaHmapodxues u M. Mypdxesa. ETnonornyxa u

enuaeMnonornyHa xapakTepucTka Ha HeBUPYCHU

MEHVHIUTU B MIOBANBCKU PETUOH ....veveeneeieaneeeesieeneeseesneeneeneeas 9
P. Bnadumupoea, B .CmosiHosa, XK. Haukoea u B. MunaHoga. Texku

NMCUXMYHM Pa3CTPOCTBA MO BpeMe Ha GpeMEeHHOCT U npe3

nocrnepoaoBust Nepuo — KNMHUKO-AeMorpadcku

XapaKTepUCTUKW, onpeaensiiy TepaneBTUYHUS NOAXO0L .......... 16
M. BoHyesa, B. Maodxoea u X. Madxoea. \acnenBaHe Ha npuema

Ha COK OT CBEXW NIOA0BE HA apOHUSI MeNaHoKapna Bbpxy

BbrrexuapartHata obmsiHa Npu NauMeHTU CbC 3axapeH

LINAOET TUTT 2. e e e e e e e e e e e e e enannanneeees 27
E. Mepmeknuesa, I [po3esa, M. Tomosa, [. Conakos, J1. XapanaHos,

B. damsHos, P. AceHosa u J1. Todoposa. CbnocTaBka

Ha nokasaTenuTe Ha enekTpoK3MONOrMiHNTE U3cneaBaHns

Ha 3pUTESTHWSI aHaNM3aTop 1 JABHOCTTa Ha 3axapHus auaber ....33
M. Jackanosa, []. Munesa-Hukonosea, 3. AmMbapeea u P. Paliyesa.

YecToTa Ha 3aTnbCTsiBaHe, 3axapeH Auabet v apyru

€HAOKPUHHU 3a6onsBaHWs NpyY CMEHEH U HOLLEH TPYA ...
J1. Xpucmosea, N. Mumesa, I. Tpatikosa u H. Ljayesa. [Jobpa TpynoBome-

OMUMHCKa NpakTyKa Ha BUCOKOPUCKOBM paboTHU MecTa .......... 43
M. JoHesa, C. ConomeHcku, H. lepacumos u I [lemposa.

KauyecTBO Ha XWBOT NpW KOHBEHLMOHATHA onepaumsi

OT XEPHUIS ...ttt et ettt e et e b e et e s b e e e e sneeeneeanes 48
M. Kamywesa , M. [JoHesa, A. Casosa, A. EneHkosa, C. 3axapuesa,

M. MaHosa, B. Nemkosa u I [lemposa. YOOBNETBOPEHOCT

OT Tepanusita 1 oLEeHKa Ha Ka4eCcTBOTO Ha XWUBOT

Ha nauueHTn ¢ pegkv 3abonsiBaHusi B Bvnrapus —

MIANTOTHO MPOYUBAHE .......vviiiiiiiieite ettt 53
E. Haceea, L|. Patiuesa, I1. uHyapcku, B. leopeuesa, T. Bopnesa u

X. Tackos. ETU4HM acnekTn Ha Buo-noBeaeHYeckuTe Npoyy-

BaHuWs cpeq ys3Bumu Ha HIV nonynaumu, npoBexaaHu B

BBIITAPMS ... 60

KIMUHUYHU CNYYAU
A. lNaenosa. HykneapHa meamumHa npu 6b6peyHokameHHa 6onect
1 XUNepToHWYHa Gonect

OB30PU
I Mornos, M. Batimakosa, M. Kapuesa, P. AHOoHo8a, M. Muwmuiesa,
P. MNMenosuy, H. 3aekos, N. Llaues, /1. [Nexoea u K. Mnoyes.
XenatuT A BMpycHa UHeKumMs: obLia xapakTepuctuka
W TIPEBEHLIMS ... 68
C. ®bpmyHos, XK. Pycesa u B. Madxoea. [MbpBryHa ameHopes —
OCHOBHM HacoKW B uarHocTukaTa 1 fie4eHmeTo.
Mpenopbku kbM obLLaTa MeANLIMHCKa NpakTuka

CONTENTS

VISITING AUTHORS

Yu. G. Burmak, Ye. Ye. Petrov and S. |. Treumova. The changes of the
functional indices of endothelium state and clinicofunctional
parallels in patients with chronic obstructive pulmonary disease
and in conditions of its comorbidity with
essential hypertension ... 3

ORIGINAL ARTICLES
Y. Kalchev, V. Kirina, M. Mircheva, M. Tsolova, L. Setchanova,

V. Levterova, I. Simeonovski, M. Stoycheva, T. Kantardjiev and

M. Murdjeva. Etiology and epidemiology of non-viral

meningitis in the Plovdiv region ............cccccooiiiiiiiiciicee 9
R. Vladimirova, V. Stoyanova, J. Natzkova and V. Milanova. Severe

mental illnesses during pregnancy and postpartum period — the

clinical demographic characteristics that determine

the therapeutic approach ..........cccoooviiiiiiiieceee e 16
M. Boncheva, V. Madjova and H. Madjova. Studying the effects

of intake of aronia melanocarpa fresh fruit juice on

carbohydrate exchange in patients with type 2 diabetes

MNEIIEUS ..o 27
E. Mermeklieva, G. Grozeva, M. Tomova, D. Solakov, L. Haralanov,

V. Damianov, R. Asenova and L. Todorova. A comparison

of the electrophysiological tests of the visual analyzer indicators

and the duration of diabetes mellitus ............cccccovviiiiiiiininns 33
M. Daskalova, D. Mileva-Nikolova, Z. Ambareva and R. Raycheva.

Incidence of obesity, diabetes mellitus and other

endocrine diseases in shift and night work
L. Hristova, I. Miteva, G. Traykova and N. Tsacheva. Good

occupational medical practice of high-risk jobs..............cccceeune 43
M. Doneva, S. Sopotenski, N. Gerasimov and G. Petrova.

The quality of life in conventional surgery

FOr NEIMIA ... 48
M. Kamusheva, M. Doneva, A. Savova, A. Elenkova, S. Zaharieva,

M. Manova, V. Petkova and G. Petrova. Treatment

satisfaction and quality of life assessment of patients

with rare diseases in Bulgaria —

A PO STUAY ... 53
E. Naseva, Ts. Raycheva, P. Tsintsarski, V. Georgieva, T. Varleva

and H. Taskov. Ethical aspects of the bio-behavioral

surveys among HIV-vulnerable populations conducted

N BUIGATIA ... 60

CASE REPORTS
A. Pavilova. Nuclear medicine in renal stone disease and hypertonic
disease

REVIEWS
G. Popov, M. Baymakova, M. Karcheva, R. Andonova,

M. Pishmisheva, R. Pepovich, N. Zaekov, I. Tsachev,

L. Pekova and K. Plochev. Hepatitis A virus infection:

general characteristics and prevention ..............c.ccoceeiiiiennne 68
S. Fartunov, Zh. Ruseva and V. Madjova. Primary amenorrhea —

basic guidelines in diagnosis and treatment.

Recommendations to general practice ....

OBLWA MEONLUNHA 2/2018

ISSN 1311-1817 YOK 611

OpraHusauunoHeH cekpetap: Cs. LigemaHosa
CrunoBa pepakuus B. L{bknesa
Kopekuws: []. Tanuesa
Pepakuus Ha aHrn. e3uk B. Kones
CrtpanupaHe: O. Mapkosa

Peknama — B. lepyesa — GSM: 0888 282 422, e-mail: vania_gercheva@abv.bg

LleHTpanHa meguumHcka 6ubnuoteka
1431 Codous, yn. "Cs. I. Cocburckmn™ Ne 1

® 952 16 45, 952 23 93
e-mail: svetlamu@mail.bg



[ [ocmysawu asmopu )

THE CHANGES OF THE FUNCTIONAL INDICES OF ENDOTHELIUM STATE
AND CLINICOFUNCTIONAL PARALLELS IN PATIENTS WITH CHRONIC
OBSTRUCTIVE PULMONARY DISEASE AND IN CONDITIONS
OF ITS COMORBIDITY WITH ESSENTIAL HYPERTENSION

Yu. G. Burmak, Ye. Ye. Petrov and S. I. Treumova

Higher State Educational Institution of Ukraine
"Ukrainian Medical Stomatological Academy” — Poltava, Ukraine

NMPOMEHU HA ®YHKLIMOHAJTHUTE NMNOKA3ATEJIN 3A CbCTOAHUETO
HA EHOOTENA U KIMHUKO®YHKUUOHATHU NAPANENW NMPU NAUUEHTU
C XObb U INPU YCINOBUATA HA KOMOPBUAHOCT C ECEHUUAJIHA XUNMEPTOHUA

FO. I'. Bypmak, E. E. [Tlempos, C. A. Tpeymoesa

Bucwa dbpxxasHa obpazosamernHa uHcmumyuusi Ha YkpatiHa
"YkpauHcka meduyuHcka cmomamorsio2uyHa akademusi“ — [Nonmaea, YkpalHa

Abstract. An analysis of the data about the functional state of endothelium, the structural-functional indices
of the right and left ventricles and the indices of bronchial patency in 64 patients with chronic obstructive
pulmonary disease (COPD), the Il stage (females — 22, males — 42, mean age — 54.8 + 2.5), among whom
32 patients had comorbid essential hypertension (EHT), is presented in the article. It has been showed that
the patients with COPD in conditions of its comorbidity with EHT have the most apparent manifestations of
the endothelial dysfunction. Participation of some indices of the endothelial function in mechanisms of early
development of myocardial dysfunction of ventricles and intensity of the changes of bronchial patency was
determined.

Key words: chronic obstructive pulmonary disease, essential hypertension, endothelial dysfunction, systolic
myocardial dysfunction, diastolic myocardial dysfunction, external respiration function

Pe3tome. B cmamusima ce npedcmassi aHanu3 Ha 0aHHU OMHOCHO (hyHKUUOHAIIHOMO CbCMOSIHUE Ha eH-
domerna, cmpyKkmypHoO-QbyHKUUOHanHume uHoeKkcu Ha dsicHama u fisseama Kkamepa u uHoekcume Ha 6poH-
XuanHama npoxodumocm ripu 64 nayueHmu ¢ XObb, 2 cmadull (xeHu — 22, Mbxe — 42, cpedHa eb3pacm
54,8 + 2,5 2.), kamo 32 om nayueHmume ca ¢ KomopbudHa eceHuyuanHa xunepmoHus (EXT). [oka3ea ce,
ye nayueHmume ¢ XObb g ycrnosusima Ha komopbudHocm ¢ EXT umam Hal-cunHO uspa3eHu rposisu Ha
HapyweHa eHOomersnHa hyHKUus. HanpaseHa e oueHKka Ha y4acmuemo Ha HSKOU riokasamernu Ha eHoomer-
Hama GbyHKUUs1 8 MexaHU3MUMe Ha paHHOMOo pa3sumue Ha HapyweHa MUokapoHa (yHKUUS Ha Kamepume
U Ha UHMeH3umema Ha rpoMeHUme Ha bpoHxuanHama npoxooumocm.

Krmouoeu dymu: XOBB, eceHyuanHa xurnepmoHusi, HapyweHa eHOomesiHa (hyHKUUSI, HapyweHa cucmorsHa
MuokapOHa hyHKUYUS, HapyweHa duacmorsiHa MuokapoHa yHKUUS, (hyHKUUSI Ha 8bHWHOMO QuwaHe
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INTRODUCTION

The American physician and scientist A.R. Fein-
stein was the first to demonstrate the phenomenon “co-
morbidity” in the clinic of internal disease in 1970 [13]. A
quarter of century afterwards, a most precise definition
was given to this process. According to it, the comorbid
pathology of a patient is determined as a combination
of two and/or more chronic diseases which are inter-
connected pathogenically and contemporaneously re-
gardless of activity of each of them [19, 24]. Nowadays,
comorbidity is considered as a new pathology which
complicates the course of the main disease from the
clinical point of view, leads to the change of a regular
clinical picture, becomes a reason for the fatal compli-
cations development and is an independent risk factor
of lethal outcome [4]. Within this framework, we would
like to cite the data by M. Akker et al. [9] and M. Fortin
et al. [14] which testify about the following: a mortality
risk increases to 5-10% in case of the simultaneous
presence of two diseases, and to 70-80% in case of
presence of 5 and more diseases.

Chronic obstructive pulmonary disease (COPD)
and cardiovascular diseases, first of all, essential
hypertension (EHT) leading in the structure of mor-
bidity are considered as the main reasons for mor-
tality in the developed counties of the world. The
clinical significance of these diseases is constantly
increasing [17, 18, 20], it happens especially often
in cases of cardiorespiratory association [21]. Tak-
ing into account the significance of the functional
state of the cardiovascular and bronchopulmonary
systems changes as prognostic factors of the course
of diseases [1], it is necessary to emphasize that
every 10% of decrease of the forced expiratory vol-
ume per 1 second increases mortality of the patients
with COPD by 28% [22]. Besides, the structural-
functional state of the right ventricle is considered as
an important mortality predictor [6], and myocardial
dysfunction testifies about a high independent im-
portance of cardiovascular factors in development of
COPD [15] as well as the fact that the left ventricular
hypertrophy is an independent factor which worsens
the prognosis [23].

The foregoing and also the literary data about
the role of endothelial dysfunction in genesis of
COPD and EHT [5, 7] and their frequent combina-
tion — to 75% [12] were a precondition for carrying
out this study.

The aim of the study was to reveal changes of
the functional state of endothelium and determine
their possible influence upon the structural-function-
al indices of ventricles and bronchial patency in pa-
tients with COPD combined with EHT.

MATERIAL AND METHODS

The group of the examined individuals included
64 outpatients with COPD (the Il stage) [16] (females
— 22, males — 44, mean age — 54.8 + 2.5 years),
among whom 32 patients have comorbid EHT of the
Il degree [25]; the patients’ status was medicamen-
tous compensation. All the patients were divided into
2 groups: the main group (COPD combined with
EHT) and a comparative group (COPD). The repre-
sentatives of the both groups were of the same sex
and age.

The carrying out treatment of both COPD and
EHT met the requirements of the protocol.

The total content of the stable metabolites of ni-
trogen oxide (NO,) was determined in blood serum
by the spectrophotometric method by means of the
assay kit “Total NO» (“RL-system”, USA) in accor-
dance with the kit instructions; the determination of
a level of endothelin-1 (ET-1) was carried out by the
immunoenzymatic method by means of the assay kit
BIG Endothelin-1 (HUMAN), Peninsula Laboratories
inc., Division of Bachem.

The diameter of the right brachial artery (Dg,,
mm) in transverse and longitudinal planes (ultra-
sound scanner Aloka 5000 Pro Sound (Japan), lin-
ear sensor and operating frequency 13 MHz) was
taken into account for analysis of the endothelium’s
functional state. Endothelium-dependent vasodila-
tation (EDVD) was determined within 90 sec after
a 5-minute compression of a shoulder by pressure
300 mm Hg by means of calculating the percentage
of the change of an arterial diameter in comparison
with the initial one. Endothelium-independent va-
sodilatation (EIVD) was determined as a maximal
value of the percentage of arterial dilatation during 5
minutes after a sublingual intake of 0.5 mg nitroglyc-
erin at once-a-minute registration.

Estimation of the functional condition of the
right parts of a heart was carried out by means of
two-dimensional echocardiography (Toschiba SSA,
380A Powerwission (Japan) by the generally adopt-
ed method. The following indices were estimated:
diameter of the right atrium (D,,, cm), end-diastolic
dimension of the right ventricle (EDD,, cm), thick-
ness of myocardium of the right ventricle (diastolic)
(TMRV,, mm), isovolumic relaxation time (IVRT_,
sec), early diastolic filling velocity (E.,, m/sec) and
late diastolic filling velocity (A, m/s) (by indices of
transtricuspid blood flow by means of Doppler ul-
trasonography), ratio E/A; (conventional units).
Systolic pressure in the pulmonary artery (SP,,,
mm Hg) was determined by the value of a transtri-
cuspid gradient. Blood peak flow in the outflow tract
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of the right ventricle (V__ ., m/sec) (by indices of
transpulmonary blood flow) and shortening fraction
(SF, %) were analyzed, too.

The following indices were taken into account
for estimation of the functional condition of the left
parts of a heart: diameter of the left atrium (D, ,, cm),
end-diastolic dimension of the left ventricle (ED-
D,,, cm), thickness of interventricular septum (IVS,
cm) and posterior wall of the left ventricle (PWLVD)
(diastolic), stroke index (SI, mli/m? ) and cardiac in-
dex (Cl, I/min/m?), blood peak flow (V__ ., m/s) in
the outflow tract of the left ventricle (by indices of
transaortal blood flow), ejection fraction (EF, %),
isovolumic relaxation time (IVRT ,, s), early diastolic
filling velocity (ETM, m/s) and late diastolic filling
velocity (A,,,, m/s) (by indices of transmitral blood
flow by means of Doppler ultrasonography), ratio
E/A,,, (conventional units).

Estimation of the external respiration function
was carried out by means of spirometer Spirosift (Ja-
pan) with analysis of following indices: vital capacity
(VC), peak expiratory flow rate (PEFR), forced expi-
ratory volume per 1 second (FEV,), forced expiratory
flow 25%, 50% and 75% forced vital capacity (FEF,,
FEF,,, FEF,,).

The obtained research results in the patients of
the main and comparative groups were compared
between themselves and also with the indices of
practically healthy individuals (n = 15) who were of
the same sex and age.

Statistical proceeding of the results was carried out
by parametric statistics. The arithmetic means (M), er-
ror in means (m) were calculated. Student’s t-test and
nonparametric Kolmogorov-Smirnov’s test were used
to estimate the significance of differences. The cor-
relation analysis was realized by the method of linear
correlation Pierson’s coefficient (r) with the help of the
computer Celeron 650, software SPSS 11.0.

REsuLTs

The results of the carried out research are given
in the tables below. The most informative indices
characterizing clinicofunctional and clinicolaboratory
parameters of endothelial function (table 1), struc-
tural-functional indices of the right (table 2) and left
(table 3) ventricles and a functional state of exter-
nal respiration’s apparatus (table 4) were analyzed.
The significance of differences for the all indices is
marked in this way:

*p < 0,05, *p < 0,01, ***p < 0,001 — with a group
of practically healthy individuals

#p < 0,05, #p < 0,01, ¥ p < 0,001 — between the
patients of the main and comparative groups

Thus, the obtained results reflected objectively
the functional indices of a bronchopulmonary sys-
tem, the cardiac hemodynamics of the right and left
parts of a heart, and also the clinicofunctional pa-
rameters of the endothelial function. Discussion of
the obtained results is given below.

Table 1. Indices of the functional state of endothelium

Practically | Patients COPD Patients
. healthy (comparative COPD+EHT
Indices s .
individuals group) (main group)
n=15 n =32 n =32
Dgga MM 34+0.2 47+0.3" 52+01™
EDVD, % 121£0.6 13.7£0.6 10.2 £ 0.4
EIVD, % 13.8+0.7 9.0+0.3" 7.0 £ 0.27###
NO,, mcmol/l | 36.3 £0.8 26.5+1.2" 16.2 £ 1.3
ET-1, pmol/l 32+0.5 40+04 5.2+ 0.10™#*

Table 2. Structural-functional indices of the right ventricle

Practically | Patients COPD Patients
. healthy (comparative COPD+EHT
Indices Lo .
individuals group) (main group)
n=15 n=32 n =32
D, cm 3.29+0.80 3.60 £ 0.20 4.00 £0.03
EDD,,cm | 1.93+0.6 3.00+0.3 3.6 +0.3*
IRV 10482001 | 0512001 | 061£003
SF, % 23.5+0.6 225+0.8 19.8 £ 0.7
e RV 0.90 £ 0.003 | 0.50 + 0.003*** | 0.60 % 0.003***##
iT/TS 0.69 £ 0.04 | 0.60 + 0.004*** | 0.50 + 0.003***###
273 0.41 £0.03 | 0.40 £ 0.002*** | 0.70 £ 0.002***###
ElAm, . 1.72+0.11 | 1.50%0.01** | 0.70 £ 0.001***###
conv. units
IVRT,,s |[0.05+0.003| 0.06+0.003 | 0.08 £ 0.002%*#
SPou 19.9+0.6 29.2 £ 1.1 32.4 £ 0.9%#
mm Hg
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Table 3. Structural-functional indices of the left ventricle

Practically | Patients COPD Patients

. healthy (comparative COPD+EHT

Indices s .
individuals group) (main group)
n=15 N =32 n=32

D, cm 28.1+0.7 29.8+1.0 34.0+0.8"*#
EDD,,, 48+0,2 49+0.3 52+03
cm
IVS,, cm 0.89 £ 0.02 0.80 + 0.03* 1,04 + 0.06* #
EX}VLVD’ 0.91 +£0.02 0.82 + 0.04* 0.96 + 0.04#
SI, ml/m? 43.7+1.9 42.0+1.3 36.5 + 1.2%* #
Cl,

. 3.1+£0.1 3.0+£03 24+04
I/min/m?
EF, % 65.7+0.6 634+1.2 50.0 + 2.5%** ##
Vinauy 1.2+0.03 1.0 £ 0.02** 0.8 + 0.002** ###
m/sec
Erw 0.84 + 0.04 0.8 £ 0.003 0.6 + 0.002*** ###
m/sec
A 0.50 + 0.04 0.5+ 0.002 0.4 £ 0.001*** ###
m/sec
ElAn, . 1.74 £ 0.06 1.6 £0.02* 1.5 £ 0.02%** ##
conv. units
IS\Q:TLV’ 0.07 £0.001 | 0.09 £ 0.001*** | 0.13 + 0.002*** ##

Table 4. Functional indices of external respiration’s state

Practically . Patients

) healthy | atients COPD | o opn o Elr

Indices Lo (comparative .
individuals, roup), n = 32 (main group)
n=15 | 9°UP) N =32
(\,/C’ 103.0£ 11 68.8 + 1.3*** | 60.4 + 1.2 ###
% of due
!,:EV” 96.1+£2.0 66.8 + 0.9*** 58.2 + 0.8*** ###
% of due
EEFR’ 85.2+15 59.3 £ 1.1** 38.8 £ 1.1°* ###
% of due
FEFys, 82.7+3.0 524 £ 1.1 | 46.2 £ 1.3*** ###
% of due
0,
FEFy, % 88.9+4.0 48.8 £ 0.9*** 452 + 1.3 #
of due
0,
FEFw % | g69:+22 | 424120 | 403:18™
of due
Discussion

A disorder of the functional state of endothelium
in the patients with COPD is demonstrated in Table
1. It was reflected in a significant decrease of the
total content of the stable metabolites of nitrogen
oxide (in 1.36 times) and in 1.53 — of EIVD index

and also in tendency to increase of ET-1 level and
decrease of EDVD index. The foregoing was consid-
ered as the manifestation of endothelial dysfunction
[8], which plays a significant role in pathogenesis of
COPD. P.J. Barnes [10] and R.G. Barr et al. [11] also
paid their attention to it in their works. Taking into
account the fact that endothelial dysfunction is one
of the leading mechanisms in development of EHT
[7], the significantly larger intensity of changes of
endothelial function state in the patients with COPD
combined with EHT becomes clear. They include
a greater decrease of NO, level in the blood (2.24
times as little as among practically healthy individu-
als and 1,63 times as little as among patients with
COPD), the significantly increased ET-1 content
both in comparison with practically healthy individu-
als (1.62 times) and in comparison with patients with
COPD (1.3 times). Besides, the indices EDVD and
EIVD were the lowest and correlated positively with
NO, index (accordingly, r = 0,36 ur=0,44; p <0,05).
Negative relationship between NO, and D, (r =
-0,49; p < 0,05) was also revealed. The indicated dy-
namics of the changes of indices of endothelial func-
tion in the patients with COPD combined with EHT
reflected their pathogenic community in develop-
ment of the comorbid pathology in spite of probably
different starting mechanisms of their forming [4].

Signs of diastolic ventricular dysfunction (for right
ventricle-decrease of E., A, E/A; at the tendency
to the increase of IVRT,, for left ventricle — the ten-
dency to the decrease of E_,,, A, at significantly low
results E/A,, and IVRT , ) were revealed during the
analysis of ventricular structural-functional indices.
Significant changes of the global contractile function
of ventricles were not revealed but the decrease of
blood peak flow in the outflow tract of ventricles took
place in comparison with practically healthy individu-
als (V,_, g — 1,33 times and V__ ., — 1,16 times).
The obtained results associate with the data by 3.T.
AkpamoBa [1] who claimed that such changes are a
stage of the following formation of the right ventricu-
lar hypertrophy.

Changes of structural-functional indices in pa-
tients with COPD with comorbid EHT were more
significant, reflected aggravation of the diastolic
and development systolic dysfunction of ventricles.
It was revealed that not only elongation of IVRT,
but also increase of afterload play a significant role
for development of the right ventricular diastolic
dysfunction. It was confirmed by the presence of
correlation relationship between indices SP,, and
E, (r=-0,36; p < 0,01), E,; and TMRV, (r = -0,40;
p < 0,01), and also between E/A and TMRV,
(r =-0,46; p < 0,05). Aggravation of right ventricular

™
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diastolic dysfunction could be caused not only by de-
velopment of secondary cardiopathy in conditions of
chronic hypoxia but also by EHT, which the increase
of myocardial rigidity is typical of [2, 3]. Decrease of
E.w Ay E/A,,, and increase of IVRT,, characterized
changes of the left ventricular diastolic function in
the patients with COPD and comorbid EHT by relax-
ation type. Besides, intensity of the directed changes
was much evident unlike among the patients with the
isolated COPD.

It was claimed in the study by 3.I. AkpamoBa [1]
that the presence of cardiorespiratory association
promotes not only the greater spreading of the right
ventricular hypertrophy but also its earlier forma-
tion. It has been established in our study that there
is a systolic dysfunction of ventricles in patients with
COPD with comorbid EHT unlike among the patients
with isolated COPD. It was manifested by signifi-
cantly low EF (in comparison with healthy individu-
als and patients with COPD more than by 20%), Sl
(more than by 13%) at tendency to decrease of Cl,
and also decrease of SF (more than by 12%). It was
revealed also that forming of systolic dysfunction of
ventricles in patients with COPD and comorbid EHT
occurs under the influence of the changed endothe-
lial function. It was confirmed by presence of correla-
tion relationship between NO, and EF (r = 0,52; p <
0,05), ET-1 and EF (r =-0,44; p < 0,05), SF and NO,
(r=0,54; p<0,05), SFand ET-1 (r=-0,46; p < 0,05).
Besides, both precapillary pulmonary hypertension
and postcapillary hemodynamic disorders have in-
fluence on forming the right ventricular systolic dys-
function (correlation relationship between SP_, and
D, (r=0,48; p <0,05), between EDD_, and EF (r =
0,42; p < 0,05).

In fact, the change of bronchial patency indices
is a pathognomonic sign of the change of the venti-
lating function of the bronchopulmonary system in
patients with COPD [16]. Besides, it is necessary
to emphasize that intensity of the changes of bron-
chial patency prevailed significantly in the patients
with the comorbid pathology and influence of the
changed endothelial function on development of
these disorders was also revealed (the presence of
correlation relationships between FEV, n NO, (r =
0,58; p < 0,05), and also between FEV, and ET-1
(r =-0,56; p < 0,05). It is necessary to note that in-
tensifying of restrictive changes was under the influ-
ence of the changed left ventricular systolic function
(the correlation dependence between VC and EF (r
=0,66; p <0,01).

Thus, the foregoing assumes the following con-
clusions.

CoONCLUSIONS

1. Patients with COPD have endothelial dys-
function that is characterized by a decrease of relax-
ing (NO,) and increase of constrictive (ET-1) param-
eters. Besides, presence of comorbid EHT in them
intensifies the dynamics of these indices’ changes.

2. The tendency to the increase of the diame-
ter of a brachial artery in patients with COPD, more
strongly marked in its combination with EHT, is ac-
companied by significant disorders of the function-
al indices of endothelium (decrease of EDVD and
EIVD) exactly in cases of comorbid EHT. It is re-
flected by negative correlation relationship between
indices NO, and D_g,, and positive — between NO,
and EDVD, NO, and EIVD; generally it is a reflection
of endothelial dysfunction’s presence.

3. The changes of endothelial function in the
patients with COPD are accompanied by structural-
functional changes of ventricles’ myocardium which
are typical of the diastolic dysfunction. Besides, a
more expressed diastolic dysfunction and the de-
velopment of systolic dysfunction are typical of the
patients with COPD and comorbid EHT; decreased
SF and EF have positive relationship with index NO,
and negative — with level of ET-1. It confirms their
participation in forming of systolic myocardial dys-
function.

4. Presence of bronchial obstruction is pathog-
nomonic for the patients with COPD; it is more ex-
pressed in the patients with comorbid EHT (FEV,).
Besides, the changed indices of the functional state
of endothelium — NO, (positive correlation) and ET-1
(negative correlation) influence its intensity. It re-
flects participation of endothelial dysfunction in form-
ing of disorders of bronchial patency.
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