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NDOTHELIAL DYSFUNCTION INFLUENCE
ON THE MAIN PATHOGENETIC
MECHANISMS OF ISCHEMIC HEART
DISEASE PROGRESSION COMBINED
WITH CHRONIC OBSTRUCTIVE
PULMONARY DISEASE
Abstract.The study involved 113 patients with stable exertional
angina II-III functional class. Determination of endothelin-1 levels
in blood plasma, activity of free radical processes and antioxidant
protection, proteolysis and fibrinolysis was conducted. It has been
proved that the course of coronary heart diseasewith concomitant
chronic obstructive pulmonary disease is characterized by increasing intensity of free-radical lipids oxidation at the expense of increasing malonic aldehyde 10,1% (p<0,05) levels at reduced functioning of antioxidant catalase activity with a reduction to 11,4%
(p<0,05) and increased levels of ceruloplasmin 14,5% (p<0,05).
Probable low-molecular proteinslysis and plasma colagenolyticactivity reduction that correlates with endothelial dys-function
symptoms (r=-0,62; p<0,05) and (r=-0,56; p<0,05) realtively, and
may potentiate vascular wall remodeling has been detected. A
probable increase of endothelin-1 (18,8%) has been established,
which confirms the leading role of endothelial dysfunction in
cardiovascular and pulmonary diseases progression.

Introduction
Combined course of chronic diseases in humans is
a complex modern problem of clinical medicine.
Among a number of diseases that affect the adult
population, the most common is a combination of
coronary heart disease (CHD) and chronic obstructive pulmonary disease (COPD), which is from
25,9% to 58% [1]. Global data note that the main
cause of death in patients with COPD of medium
severity level is a pathology of cardiovascular system
(about 50% of mortality), whereas small part of patients (less than 5%) dies from COPD. It has been
also is proved the negative impact of COPD on the
course of CHD - presence of COPD increases the
risk of death in CHD patients by 50%, and decrease
of bronchial obstruction indexes as to the influence
on the development of coronary catastrophes is compared with hypercholesterolemia [3].
The concept of "cardiovascular continuum", created by V. Dzau and E.Braunwaldin early 90s of the
last century which is defined as a set of interconnected pathological processes in the cardiovascular
system (hypertension, atherosclerosis and diabetes)
and their consequences (myocardial infarction, stroke, heart failure) that develop on a single pathophysiological basis (neuroendocrine dysregulation, endothelial dysfunction, remodeling of heart and blood
vessels) is generally used todey. This concept singled

out endothelial dysfunction (ED) as one of the main
pathogenetical process among a number of the most
common cardiovascular diseases [9]. Endothelium
provides local hemostasis, maintains tone and structure of blood vessels, ED is one of the earliest atherosclerosis manifestation, exercise tolerance violations, growth factor and atherosclerotic plaque instability, a risk factor of death from cardiovascular causes [2, 8].
There are few data in national literature on the
endothelial dysfunction in patients with COPD.
Against a background of endothelial dysfunction,
especially in combination with coronary heart disease,
favorable conditions appear for functional and organic changes of central pulmonary hemodynamics
with further remodeling of the left and right heart
sections with formation of pulmonary hypertension
[4]. These arguments substantiate new direction of
fundamental and clinical research - a detailed study
of the endothelium participation mechanisms in the
pathogenesis of coronary heart disease and COPD.
Aim of the study
To study the relationship of endothelial dysfunction with major pathogenetic changes during combined course of ischemic heart disease and chronic
obstructive pulmonary disease.
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Materials and methods of the study
To achieve this goal the up-to date biochemical
and instrumental methods were used. We examined
113 patients with coronary heart disease: stable exertional angina (SA) II-III functional class(FC). The
average age of patients was (56,1 ± 0,76) years, 105
males and 8 females. The disease duration from the
moment of making a diagnosis ranged from one to six
years. The control group for comparison of the results consisted of 20 healthy individuals matched for
age and sex, with no signs of cardiovascular, pulmonological or other internal organs diseases.
Criteria for patients inclusion in the study: based
of verified complaints, anamnesis of disease, clinical,
instrumental and laboratory studies presence in patient of SA II-III FC and agreement to participate in
the research. Criteria for exclusion from the study:
chronic heart failure III-IV functional class (NYHA),
anamnesis data of stroke suffering, clinically significant arrhythmias and heart conductivity contravention, chronic renal insufficiency, diabetes mellitus,
systemic connective tissue diseases and other somatic pathology which are accompanied by changesin
studied parameters and can, thus, affect the results
of the study.
Inclusion COPD patients in analyzed groups was
conducted by screening among people who came to
the hospital and were selected randomly according to
revenues. Depending on identified changes patients
were divided into two groups: the 1st included 63
CHD patients without comorbidity, 2nd - 50 CHD
patients with concomitant COPD stage I-II, which
corresponded to mild and moderate severity, and at
the time the survey was in full remission stage.
The content of endothelin-1 in plasma was determined by immune enzyme test using "Biomedica"
reagents kits (Austria). Condition of lipid peroxidation
(LPO) was determined by malonic aldehyde levels
(MA) in blood by the method of Y. Vladimirova,
A.I.Archakova. State of oxidative proteins modification (OPM1) was evaluated by the method of O.
Dubininmodificated by I. Meschyshena. Antioxidant
status was assessed by parameters of total antioxidant activity (TAA) in blood plasma, catalase activity
by M.A.Korolyukamethod et al., and levels of SHgroups, ceruloplasmin (CP) in blood plasma by I.V.
Revinamethod. Proteolytic (by lysis of low (LLP) and
high proteins (LHB) in blood plasma) and colagenetic
blood plasma activity (KAP), total fibrinolytic blood
plasma activity (TFA), its enzymatic (TEA) and nonenzymatic (TNA) parts levels were also evaluated.
Mathematical data processing was carried out by
using statistical analysis of variations in IBM PC
Pentium IV. For most pact of samples at p<0,05 values distribution difference from the normal values
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was set, which is typical for the results of biomedical
research. Therefore, the Student t-test was used only
when normal distribution for the general equality of
variances of compared samples. In other cases, for
comparison of the results nonparametric rank test
Mann-Whitney was used. The result was considered
to be significant if the probability coefficient was
equal or less 0,05. Each patient has given written
consent for the study in compliance with provisions
of the basic GSP (1996), European Convention on
Human Rights and Biomedicine (1997), Helsinki
Declaration of World Medical Association on ethical
principles of scientific medical research involving
human (1964 - 2000) and the decree Order of Health
Ministry of Ukraine ¹ 281 01.11.2000.
Results
According to our data, of CHD patients without
concomitant COPD ET-1 level was 0,39±0,01 fmol/
ml and significantly differed with the control group (p
<0,0001). Initial ET-1 level in blood plasma in CHD
patients with COPD amounted to 0,48±0,02 fmol/ml
and was significantly higher than in group of comparison (p <0,0001). It was established that ET-1
level in blood plasma in CHD patients with concomitant COPD as significantly higher than in the group
of persons without comorbidity.
Investigation of pro- and antioxidant processes
activity revealed significant difference of each indicator, besides, in CHD patients with COPD these
changes were more expressed both by exhaustion
of antioxidant protection (AOP) and the strengthening of lipid peroxidation (table 1).
AOP inhibition obviously is caused by increased
use of its components to neutralize active radicals
and inhibition of free radical oxidation processes of
lipids and proteins. From another point of view, both
active forms of oxygen and lipid peroxidation products have membranedestructive qualities, disrupt
membrane-bound enzyme complexes, cause DNA
and RNA damage of as a consequence proteins biosynthesis violation, including antioxidant enzymes.
When studying protease-inhibitory activity of
blood plasma we found proteolysis links inhibition
both in CHD patients combined with COPD and in
CHD patients without comorbidity, however, the presence of COPD significantly reduces low proteins
lysis (table 2).
One of these mechanisms changes may be an
increase of low-molecular glycoprotein plasma α1proteinase inhibitor (α1- antitrypsin) activity in blood
plasma. Along with inhibition of proteolysis in CHD
patients total fibrinolytic activity reduction wasestablished, in CHD patients fibrinolysis decrease is compensated in the early stages by enzymatic activation,
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Table 1
Oxidant-antioxidant homeostasis blood plasma indicators in patients with coronary heart
disease combined with chronic obstructive pulmonary disease (M ± m, n)
Indexes
Control (n=20)
Group 1 (n=63)
Group 2 (n=50)
52,9±0,94
48,5±0,79*
48,7±1,22
TAOApl., %

CPpl., ml/l

221,6±6,28

318,5±10,28*

378,7±14,98*Δ

SH-groups, mkmol/ml

0,5±0,01

0,34±0,01*

0,3±0,14*

Catalase, mkmol/min

13,7±0,25

10,5±0,23*

9,2±0,17*Δ

МА,mkmol/l

12,8±0,48

19,7±0,30*

22,04±0,24*Δ

ОМP,absorb.un./ml

1,29±0,05

1,94±0,06*

2,03±0,06*

Note: * - the probable difference in comparison with the control group (p <0.05);Δ - the probable difference
compared to the 1st group (p <0.05)
Table 2

Proteinase-inhibitory blood system indicators in patients with coronary heart disease
combined with chronic obstructive pulmonary disease (M ± m)
Indicators
Control (n=10)
Group І (n=30)
Group ІІ (n=25)

LLP, ml/hr

5,23±0,12

3,72±0,03*

3, 57±0,04*Δ

LHP, ml/hr

5,42±0,11

3,84±0,03*

3,80±0,05*

CBA, ml/hr

0,23±0,02

0,16±0,01*

0,11±0,01*Δ

TFA, ml/hr

2,08±0,06

1,59±0,03*

1,64±0,07*

NFA, ml/hr

1,09±0,03

0,78±0,01*

0,84±0,03*

F FA, ml/hr

0,99±0,03

0,81±0,02*

0,81±0,04*

Note: * - difference is probable in comparison with the control group (p<0,05);Δ - difference is probable compared to the
1 group (p <0,05).

whereas the combined course of CHD and COPD
these changes are eliminated by non-enzymatic processes.
A correlation analysis Between the level of ET-1
and oxidant-antioxidant homeostasis of blood plasma,
fibrinolysis and proteolysis processes was conducted, which revealed the following: direct correlation between the content of ET-1 and OMB
(rs=0,6, p <0,05) , ET-1 and CB (rs= 0,5, p <0,05),
ET-1 and SH-groups content (rs=0,4, p<0,05) inverse
correlation between ET- 1 and azoalbumin lysis (rs=0,6, p<0,05), between ET-1 and azokol lysis (rs=-0,5,
p<0,05), the number of ET-1 and NFA (rs=-0.5,
p<0.05).
In many studies [1, 5, 7] combined course of
CHD and COPD is treated from a position of mutual encumbrance. Analyzing key pathogenetic
shifts we can also state about the formation of
vicious circle in progression of comorbid pathology
of CHD and COPD. Hypoxia, formed in COPD
and its compensatory mechanisms (polycythemia,
tachycardia), enhance myocardial oxygen demand in

conditions of poor oxygenation of blood and worsening
microcirculation. Continuous work of heart in such
conditions leads to degenerative changes, accompanied by decrease of myocardium contractile
function, which in turn deepens hypoxemia, hypoxia,
ventilation-perfusion changes. Hypoxia development
promotes increase of pain threshold in corresponding
brain centers. These factors combined with the
development of pathological changes in myocardium
lead to occurrence of silent myocardial ischemia.
Considering the results of the study, endothelial
dysfunction can be considered as basic unit of pathogenic transformation that stimulates processes of
free radical transformations, depletes antioxidant protection, worsens microcirculation, promotes to
cardiovascular and broncho-pulmonary system remodulation, leads to progression of CHD and disorders of
pulmonary ventilation destabilization. Revealed
violations in such category of patients require appointment of adequately differentiated treatment, which in
the early stages of both nosologies will reduce clinical
signs and prevent complications.
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Conclusions
1.The course of coronary heart disease with concomitant chronic obstructive pulmonary disease is
characterized by increased free radical oxidation intensity of lipids by increasing levels of malonic aldehyde 10,1% (p<0,05) while reduced antioxidant functioning with catalase activity decrease by 11, 4% (p
<0.05) and increased of ceruloplasmin levels 14,5%
(p <0,05).
2.In patients with coronary heart disease combined with chronic obstructive pulmonary disease
probable reduction of low protein lysis and low colagenolytic plasma activity was found that correlates
with manifestations of endothelial dysfunction (r=0,62; p<0,05) and (r=-0,56, p<0,05) respectively, and
may potentiate the vascular wall remodeling.
3.In patients with coronary heart disease combined with chronic obstructive pulmonary disease
significant increase of endothelin-1 at 18,8% was
found, confirming the leading role of endothelial dysfunction, in the progression of cardiovascular and
pulmonary diseases.
Perspectives of further research
Selection of adequate, pathogenetically substantiated treatment will prevent progression of comorbid
disorders.
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ÏÀÒÎÃÅÍÅÒÈ×Í² ÌÅÕÀÍ²ÇÌÈ ÏÐÎÃÐÅÑÓÂÀÍÍß
²ØÅÌ²×ÍÎ¯ ÕÂÎÐÎÁÈ ÑÅÐÖß ÏÐÈ ÏÎªÄÍÀÍÍ² Ç
ÕÐÎÍ²×ÍÈÌ ÎÁÑÒÐÓÊÒÈÂÍÈÌ
ÇÀÕÂÎÐÞÂÀÍÍßÌ ËÅÃÅÍÜ
Â.Ê. Òàùóê, Î.Ñ. Ïîëÿíñüêà, Ò.Ì. Àìåë³íà, Î.². Ãóëàãà,
².Ñ. Ïîïîâà
Ðåçþìå. Îáñòåæåíî 113 õâîðèõ íà ñòàá³ëüíó ñòåíîêàðä³þ
íàïðóæåííÿ ²²-²²² ÔÊ. Âèçíà÷àëè ð³âåíü åíäîòåë³íó-1 ó
ïëàçì³ êðîâ³, àêòèâí³ñòü â³ëüíîðàäèêàëüíèõ ïðîöåñ³â òà àíòèîêñèäàíòíîãî çàõèñòó, ïðîòåîë³çó, ô³áðèíîë³çó. Äîâåäåíî,
ùî ïåðåá³ã ³øåì³÷íî¿ õâîðîáè ñåðöÿ ç ñóïóòí³ì õðîí³÷íèì
îáñòðóêòèâíèì çàõâîðþâàííÿì ëåãåíü õàðàêòåðèçóºòüñÿ
ïîñèëåííÿì ³íòåíñèâíîñò³ ïðîöåñ³â â³ëüíîðàäèêàëüíîãî
îêèñíåííÿ ë³ï³ä³â çà ðàõóíîê çá³ëüøåííÿ ð³âíÿ ìàëîíîâîãî
àëüäåã³äó íà 10,1% (ð<0,05) ïðè çíèæåíîìó ôóíêö³îíóâàíí³
ñèñòåìè àíòèîêñèäàíòíîãî çàõèñòó ç³ çìåíøåííÿì àêòèâíîñò³
êàòàëàçè íà 11,4% (ð<0,05) ³ çá³ëüøåííÿì ð³âíÿ öåðóëîïëàçì³íó íà 14,5% (ð<0,05). Âèÿâëåíî â³ðîã³äíå çìåíøåííÿ ë³çèñó íèçüêîìîëåêóëÿðíèõ ïðîòå¿í³â ³ êîëàãåíîë³òè÷íî¿ àêòèâíîñò³ ïëàçìè êðîâ³, ùî êîðåëþº ç ïðîÿâàìè
åíäîòåë³àëüíî¿ äèñôóíêö³¿ (r=-0,62; ð<0,05) ³ (r=-0,56;
ð<0,05) â³äïîâ³äíî, òà ìîæå ïîòåíö³þâàòè ðåìîäåëþâàííÿ
ñóäèííî¿ ñò³íêè. Âñòàíîâëåíî â³ðîã³äíå çðîñòàííÿ ð³âíÿ
åíäîòåë³íó-1 íà 18,8%, ùî ï³äòâåðäæóº ïðîâ³äíó ðîëü
åíäîòåë³àëüíî¿ äèñôóíêö³¿ â ïðîãðåñóâàíí³ ñåðöåâî-ñóäèííî¿
òà ëåãåíåâî¿ ïàòîëîã³¿.
Êëþ÷îâ³ ñëîâà: ³øåì³÷íà õâîðîáà ñåðöÿ, åíäîòåë³í-1.
ÂËÈßÍÈÅ ÄÈÑÔÓÍÊÖÈÈ ÝÍÄÎÒÅËÈß ÍÀ
ÎÑÍÎÂÍÛÅ ÏÀÒÎÃÅÍÅÒÈ×ÅÑÊÈÅ ÌÅÕÀÍÈÇÌÛ
ÏÐÎÃÐÅÑÑÈÐÎÂÀÍÈß ÈØÅÌÈ×ÅÑÊÎÉ ÁÎËÅÇÍÈ
ÑÅÐÄÖÀ ÏÐÈ ÑÎ×ÅÒÀÍÈÈ Ñ ÕÎÁË
Â.Ê. Òàùóê, Î.Ñ. Ïîëÿíñêàÿ, Ò.Í. Àìåëèíà, Î.È. Ãóëàãà,
È.Ñ. Ïîïîâà
Ðåçþìå. Îáñëåäîâàíî 113 áîëüíûõ ñî ñòàáèëüíîé
ñòåíîêàðäèåé íàïðÿæåíèÿ II-III ÔÊ. Îïðåäåëÿëè óðîâåíü
ýíäîòåëèíà-1 â ïëàçìå êðîâè, àêòèâíîñòü ñâîáîäíîðàäèêàëüíûõ ïðîöåññîâ è àíòèîêñèäàíòíîé çàùèòû, ïðîòåîëèçà,
ôèáðèíîëèçà. Äîêàçàíî, ÷òî òå÷åíèå èøåìè÷åñêîé áîëåçíè
ñåðäöà ñ ñîïóòñòâóþùåé õðîíè÷åñêîé îáñòðóêòèâíîé
áîëåçíüþ ëåãêèõ õàðàêòåðèçóåòñÿ óñèëåíèåì èíòåíñèâíîñòè
ïðîöåññîâ ñâîáîäíîðàäèêàëüíîãî îêèñëåíèÿ ëèïèäîâ çà ñ÷åò
óâåëè÷åíèÿ óðîâíÿ ìàëîíîâîãî àëüäåãèäà íà 10,1% (ð<0,05)
ïðè ïîíèæåííîì ôóíêöèîíèðîâàíèè ñèñòåìû àíòèîêñèäàíòíîé çàùèòû ñ óìåíüøåíèåì àêòèâíîñòè êàòàëàçû íà 11
4% (ð<0,05) è óâåëè÷åíèåì óðîâíÿ öåðóëîïëàçìèíà íà
14,5% (ð<0,05). Âûÿâëåíî äîñòîâåðíîå óìåíüøåíèå ëèçèñà
íèçêîìîëåêóëÿðíûõ ïðîòåèíîâ è êîëàãåíîëèòè÷åñêîé
àêòèâíîñòè ïëàçìû êðîâè, êîòîðîå êîððåëèðóåò ñ ïðîÿâëåíèÿìè ýíäîòåëèàëüíîé äèñôóíêöèè (r=-0,62; ð<0,05) è (r=0,56; ð<0,05) ñîîòâåòñòâåííî, è ìîæåò óñèëèâàòü ðåìîäåëèðîâàíèå ñîñóäèñòîé ñòåíêè. Óñòàíîâëåíî äîñòîâåðíîå
ïîâûøåíèå óðîâíÿ ýíäîòåëèíà-1 íà 18,8%, ÷òî ïîäòâåðæäàåò âåäóùóþ ðîëü ýíäîòåëèàëüíîé äèñôóíêöèè â
ïðîãðåññèðîâàíèè ñåðäå÷íî-ñîñóäèñòîé è ëåãî÷íîé ïàòîëîãèè.
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