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Chronic obstructive pulmonary disease (COPD) 
and multifocal atherosclerosis (MAS) are 

chronic diseases that have in common the fact that 
they each have a negative effect on the supply of 

oxygen to all organs and tissues of the human body. 
This circumstance determines the extreme urgency 
of researching the peculiarities of the clinical mani-
festations of their combination, taking into account 

УДК 616.13-004.6-092+615.22

Secondary Prevention of Multifocal 
Atherosclerosis Combined with Chronic 
Obstructive Pulmonary Disease

The problem of secondary prevention of multifocal atherosclerosis (MAS) combined with chronic 
obstructive pulmonary disease (COPD), is a leading cause of death in the world. Therefore, the search for 
drugs capable of affecting the destructive mechanisms underlying both MAS and COPD is an extremely 
urgent problem today.

Objective — to reduce the risks of destabilization of atherosclerotic plaques by reducing the levels of 
metallomatrix metalloproteases (MMP)-2 and MMP-9 in patients on MAS combined with COPD.

Materials and methods. The study included 62 men (68.1 ± 4.2) years old with MAS. All patients with 
MAS had clinical and functional signs of injury in coronary, cerebral and femoral vascular territories, 30 of 
these patients (group MAS-2) additionally had clinical and functional signs of COPD (GOLD-2). The control 
group (CG) consisted of 18 practically healthy men, aged (65.4 ± 3.7) years. Examination of the patients 
included echocardiography, dopplerography of the vessels of the neck and arteries of the lower extremities, 
determination of walking distance and ankle-brachial index, Holter ECG monitoring, spirography and 
determination of MMP-2 and MMP-9 levels in blood. Patients of both groups were prescribed cilostazol 
(50 mg twice a day) and GABA aminalon (250 mg twice a day) on the background of basic treatment. The 
course of treatment lasted 16 weeks.

Results and discussion. During the initial examination of patients, MAS-2 group showed significantly 
(p < 0.001) lower volumetric blood flow in the studied arteries, and significantly (p < 0.01) higher levels of 
MMP-2 and MMP-9, as compared to CG, as well as with patients of the MAS-1 group. After 16 weeks of 
treatment, with the addition of cilostazol and aminalon, the level of MMP in the blood significantly (p < 0.05) 
decreased in both groups, in particular, in the MAS-2 group, in patients with the combined pathology of MAS 
and COPD, a significant decrease was found MMP-2 by 23.6 % (p < 0.01), and MMP-9 by 12.1 % (p < 0.05). 
Volumetric blood flow indicators increased significantly (p < 0.05) in all studied vascular territories, which 
led to improvement in clinical manifestations of the disease — a decrease in the number of painful and painless 
episodes of myocardial ischemia, and an increase in walking distance.

Conclusions. The use of a complex therapy of statins, cilostazol and GABA in patients with MAS combined 
with COPD allows to reduce significantly the levels of MMP-2 and MMP-9, which ensures the stability of 
atheromatous plaques and significantly improves blood supply in vascular territories with atherosclerotic 
lesions.
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the high dependence of the vital activity of the brain 
and heart muscle on the supply of oxygen.

COPD is a heterogeneous disease, which today is 
the third cause of death worldwide [2, 23], giving 
way to cardiovascular pathology of atherosclerotic 
origin. COPD is responsible for approximately three 
million deaths and high global health costs [2, 23]. It 
has been established that concomitant cardiovascular 
diseases (CVD) significantly increase mortality 
associated with COPD, with about 30 % of all COPD 
patients dying as a result of cardiovascular manifesta-
tions [1, 13]. Currently, atherosclerosis is the leading 
cause of cerebral circulation disorders, peripheral 
artery disease, and coronary heart disease (CHD) [6, 
10]. The most severe manifestation of atherosclerosis 
is multifocal, or generalized atherosclerosis, with 
simultaneous damage to two or more vascular terri-
tories, more often — coronary, cerebral, femoral. 
Numerous clinical studies indicate a deterioration of 
the course and an increase in mortality in the com-
bination of COPD and atherosclerosis [4, 14, 20].

One of the main reasons for the development of 
cardiovascular complications and mortality is the 
formation and destabilization of atherosclerotic 
plaques (AP). As evidenced by numerous experi-
mental and clinical data, zinc-containing matrix 
metalloproteases (MMPs) play a leading role in AP 
destabilization [9, 16, 21]. It is known that patients 
with a high frequency of repeated cardiovascular 
events are characterized by an increase in the level 
of MMP-2 and MMP-9 in AP [17, 18, 21]. A direct 
correlation between elevated levels of MMP-2 and 
MMP-9 in the blood and the mortality of patients 
with myocardial infarction was revealed [9, 12].

Numerous cross-sectional studies have reported 
elevated MMP-9 levels in cohorts of patients with 
COPD and the presence of an inverse relationship 
between forced expiratory volume in 1 second 
(FEV1) and serum MMP-2 levels [15]. In two estab-
lished cohorts of COPD patients, «PIROMICS» and 
«COPD Gene», elevated plasma MMP-9 concen-
trations were associated with COPD exacerbations. 
High levels of MMP-9 were observed in both 
cohorts with pronounced destructive changes in the 
bronchopulmonary structure of the lungs [22]. 
Today, it is known that the leading role in the 
destruction of the extracellular matrix belongs to 
MMPs, whose activity leads to the remodeling of 
the respiratory tract through cycles of damage and 
restoration of the extracellular matrix, the formation 
of pneumosclerosis and emphysema of the lungs [7, 
22]. In addition, circulating levels of MMP-2 and 
MMP-9 can be indicators of the effectiveness of 
therapy in patients with CVD [12].

Considering the fact that COPD and MAS inde-
pendently of each other lead to an increase in MMP 

levels, compared to their reference values, patients 
with comorbid pathology (COPD + MAS) are at 
risk of developing cardiovascular complications 
associated with a significant increase in serum levels 
of MMP-9 and destabilization of AP. Researchers 
consider MMP-9 to be an independent predictor of 
AP destabilization [22].

Clinical and experimental studies have shown 
that antibiotics of the tetracycline group and statins 
are really effective means of reducing the levels of 
MMP-2 and MMP-9 and improving the course of 
CVD and COPD. Thus, doxocycline was effective 
in patients with acute myocardial infarction. In the 
«TIP-TOP study», doxocycline reduced myocar-
dial infarct size and improved myocardial contractil-
ity in patients with ST-elevation acute myocardial 
infarction and left ventricular dysfunction [3].

It is known that the long-term use of statins in 
both COPD and atherosclerosis reduces mortality. 
The results of a multi-ethnic, population-based 
prospective study in which 5,280 patients partici-
pated showed that statin treatment reduces the 
likelihood of developing both CHD and CVD in 
general (by 14 and 23 %, respectively), and overall 
mortality (by 18 %) [19]. Lu and others, found that 
the use of statins in patients with COPD signifi-
cantly reduced all-cause and CVD-related mortal-
ity, as well as COPD exacerbations, while reducing 
C-reactive protein (CRP) levels and the severity of 
pulmonary hypertension [11].

These data were confirmed by the results of the 
Copenhagen population-based study, which revea led 
a decrease in CRP levels in the blood and the likeli-
hood of disease exacerbations in patients with 
COPD and concomitant CVD while taking statins 
[5]. According to the data of the multicenter clinical 
study «EASY-FIT», long-term use of atorvastatin 
contributed to an increase in the thickness of the 
fibrous cap and stability of AP, as well as a decrease 
in the level of MMP-9 in patients with coronary 
artery disease [8].

Giving credit to statins, their effect on MMP is 
insufficiently effective, especially in patients with 
multifocal atherosclerosis with damage to several 
vascular territories.

Secondary prevention and simultaneous treat-
ment of COPD and MAC is a rather difficult prob-
lem of practical medicine, given the fact that the 
main drugs used in the treatment of these diseases 
have the opposite direction. Effects on beta-adren-
ergic receptors, long-term use of corticosteroids in 
patients with MAC is undesirable, use of cholinoly-
tics, theophylline or double LAMA/LABA, or triple 
therapy increase cardiovascular risk in patients with 
COPD. Accumulated data from randomized con-
trolled trials based on the analysis of the end points 
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of acute myocardial infarction and stroke showed 
that combined COPD therapy is dangerous in 
patients with atherosclerosis [24].

In recent years, there has been an active search for 
drugs capable of controlling MMP levels. In our 
opinion, medicinal products that can be used in pa -
tients with MAS and COPD should meet three main 
requirements: first, they should not worsen the course 
of these diseases (neither COPD nor atherosclerosis), 
second, they should have a gerontological orientation, 
taking into account the age of the patients, and third, 
monitoring MMP-2 and MMP-9 levels.

Objective — to reduce the risks of destabilization 
of atherosclerotic plaques by reducing the levels of 
MMP-2 and MMP-9 in patients on multifocal ath-
erosclerosis combined with chronic obstructive 
pulmonary disease.

Materials and methods
The study included 62 male patients, average age 

(68.1 ± 4.2) years with clinical manifestations of 
MAS, among whom 30 had COPD manifestations. 
The control group (CG) consisted of 18 practically 
healthy men, comparable in age (65.4 ± 3.7) years. 
All patients with MAS had clinical manifestations 
of intermittent claudication syndrome of atheroscle-
rotic genesis (stage I—II according to the Fontaine—
Pokrovsky classification). Patients with MAS were 
divided into two groups. The group MAS-1 con-
sisted of 32 patients, 11 of whom had a history of 
ischemic stroke, 21 had an acute myocardial infarc-
tion (MI). The group MAS-2 consisted of 30 pa -
tients with clinical signs of atherosclerotic enceph-
alopathy, of which 13 had a history of stroke, and 
19 — MI. All patients of the group MAS-2 had 
clinical and functional signs of COPD (GOLD-2, 
moderate severity (FEV1 from 50 to 79 % of nor-
mal)). 11 and 9 patients had concomitant arterial 
hypertension (AH), compensated diabetes mellitus 
(DM) in 10 and 7, cigarette smoking — 9 and 28 
(on average 1 pack/day), patients of groups MAS-1 
and MAS-2, respectively. All patients before inclu-
sion in the study received information about the 
nature of the study and signed an informed consent 
to participate in the study.

Exclusion criteria were as follows: history of 
hemorrhagic stroke, stroke up to 12 months before 
inclusion in the study, life-threatening heart rhythm 
disorders (ventricular, prolongation of the Q-T 
interval), stage IIA heart failure and above (accor ding 
to the classification of M. Strazhesko—V. Vasi lenko), 
history of gastrointestinal or other bleeding, liver or 
kidney failure (creatinine clearance < 25 ml/min), 
uncontrolled hypertension, oncological diseases.

A general clinical examination was performed on 
all patients; the level of MMP-2 and MMP-9 in 

blood plasma was determined by enzyme immuno-
assay (ELISA). The ankle-brachial index (ABI) was 
also determined. Using ultrasound-doppler (Hita-
chi, Aloka, AriettaS70 device), volume flow (FV) 
and peak systolic velocity (PSV) parameters were 
determined in the carotid — a. carotis interna (ACI), 
arteries of the lower extremities — a. femoralis 
communis (AFC) and a. tibialis posterior (ATP), 
determined the degree of arterial stenosis. The number 
and duration of episodes of myocardial ischemia (MI) 
were determined with the help of Holter ECG 
monitoring (HM ECG), (KHAI-MEDICA Cardio 
Sens K device). Painless walking distance (PWD) 
and maximum walking distance (MWD) and 
cognitive function were determined.

In patients with COPD, research was carried out 
by the method of spirography (spirograph) before 
and after the use of bronchodilators to determine 
the type of violation of lung ventilation and 
bronchial patency; the degree and reversibility of 
bronchial obstruction — narrowing of the bronchs, 
which forms such phenomena as shortness of breath 
and suffocation attack (RR — respiratory rate 
(min–1); TV — tidal volume (L); VC — vital capacity 
of the lungs (%); RVi — inspiratory reserve volume 
(L); RVe — expiratory reserve volume (L); RV — 
residual volume; TLC — total lung capacity; FVC — 
forced vital capacity of the lungs (L); FEV1 — forced 
expiratory volume in the first second (L); FEV1/
FVC, % — Typhno index (%); FEV25—75 — Maximum 
expiratory volume rate (L/s)).

Patients of both groups of MAS received basic 
therapy, which included: acetylsalicylic acid (ASA), 
angiotensin-converting enzyme inhibitors (ACEIs) 
or angiotensin-II receptor blockers (ARB-II), 
calcium antagonists, -blockers and low doses of 
diuretics (if necessary) and, necessarily, statins. In 
addition, patients received cilostazol (50 mg twice 
a day) and GABA aminalon (250 mg twice a day). 
Patients in groups MAS-1 and MAS-2 were exa-
mined twice — before the appointment of additional 
treatment and 16 weeks after. CG was examined only 
during the initial examination. This study complied 
with the ethical principles of the Helsinki Declaration 
of the World Medical Association of Physicians 
(revision 2008), ethical and moral requirements 
according to the Order of the Ministry of Health of 
Ukraine No. 281 dated November 1, 2000, including 
anonymity, confidentiality and charity.

Statistical analysis of the data was performed 
using the IBM SPSS program, version 23, R. The 
normality of the distribution of the obtained data 
was performed by the Shapiro—Wilk method. With 
a normal distribution of data, the arithmetic mean 
value of the indicator (M) and standard deviation 
(± SD) were determined, when comparing the 
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values, the Student’s t-test was used. When the data 
distribution was different from the normal distribution, 
the Wilcoxon test was used, the median, first and third 
quartiles (Me (Q1; Q3)) were calculated, when 
comparing the values, the method of paired samples 
was used, 2 was also used; univariate analysis of 
variance. The difference between the data samples 
was considered reliable at p < 0.05.

Results and discussion
All patients included in the study had intermit-

tent claudication. Clinically, it was manifested by 
heaviness in the lower limbs, the need to stop while 
walking; instrumentally, this was confirmed by the 
determination of the ABI, which in the group 
MAS-1 was (0.68 ± 0.07), and in the group 
MAS-2 — (0.65 ± 0.08), while in the control group — 
(0.91 ± 0.07). The lack of difference between the 
ABI values in the MAS-1 and MAS-2 groups 
indicates a comparable lesion of the arteries of the 
lower extremities in patients of these groups.

During the Doppler examination in patients of 
both groups of MAS, APs were detected in all 
studied vessels (АCI, АFC, АTP) with a narrowing 
of their lumen from 25 to 74 %. APs with signs of 
their instability [14] were detected in the carotid 
and lower limb arteries in patients of both groups: 
in ACI — in 68.5 and 76.4 %, in AFC — in 73.4 and 

78.9 % of patients, respectively, of MAS-1 and 
MAS-2 groups.

In patients of both groups, the indicators of 
volumetric blood flow in the examined arteries were 
significantly (p < 0.05) lower, compared to the 
control group (Table 1). All patients had intermit-
tent claudacion, first of all, FV indicators in the 
arteries of the lower extremities pay attention to 
themselves. So, before the treatment, the FV in the 
MAS-1 and MAS-2 groups were lower than in the 
control group, in all studied vessels: in AFC by 2.3 
and 2.6 times (p < 0.001), in ATP — by 3.2 and 
3.6 times (p < 0.001), in ACI — by 1.3 and 1.6 times 
(p < 0.001), respectively. More significant changes 
in volume blood flow in the MAS-2 group may be 
due to the presence of COPD.

Determination of the initial level of MMP in both 
groups of MAS also differed significantly (p < 0.05) 
compared to CG (Table 2). It is noteworthy that in 
the MAS-1 group the levels of MMP-2 and MMP-9 
were significantly (p < 0.01) higher by 1.5 and 
1.6 times (p < 0.01) compared to the control group. 
While in the MAS-2 group: the level of MMP-2 was 
1.7 times (p < 0.01), and MMP-9 was 1.9 times 
(p < 0.01) higher, compared from CG. The data 
obtained by us coincide with the data of the litera-
ture [12, 15, 22], which once again confirms the 
dependence of the MMP level, especially MMP-9, 

Table 1. Doppler ultrasound indicators in patients of both groups before and after treatment

Arteries Measu rements Control group 
(n = 18)

МАS-1 (n = 32) МАS-2 (n = 30)

Before treatment After treatment Before treatment After treatment

ACI PSV, сm/s 74.8 
(62.7; 85.6)

137.2 
(98.3; 132.6)##

118.4 
(75.1; 121.3)**

146.7 
(125.6; 155.2)##

131.5 
(116.8; 143.6)*

FV, mL/min 246.5 
(186.5; 256.2)

183.5 
(172.7; 231.4)##

218.7 
(181.4; 254.5)*

154.2 
(149.5; 177.8)###

179.9 
(161.2; 210.4)*

AFC PSV, cm/s 72.4 (58.2; 81.4) 76.2 (62.8; 83.3)# 72.8 (54.2; 96.7) 79.6 (69.2; 87.7)# 73.4 (66.8; 83.2)
FV, mL/min 203.7

(167.4; 224.1)
89.6 
(72.7; 97.4)###

110.7 
(87.4; 132.6)**

78.3 
(64.7; 83.8)###

95.7 
78.4; 115.3)**

ATP PSV, cm/s 47.8 
(36.9; 62.4)

81.4 
(68.1; 96.5)##

69.3
(53.8; 95.9)**

82.5 
(73.4; 97.6)##

73.8 (59.4; 82.1)**

FV, mL/min 12.4 (8.7; 13.7) 3.9 (3.1; 5.8)### 5.4 (5.1; 7.7)*** 3.4 (3.1; 5.0)### 4.7 (3.5; 6.8)***

Note. the difference in the values of the indicator compared to CG is significant: # p < 0.05; ## p < 0.01; ### p < 0.001; the dynamics of the indicator 

during treatment is reliable: * p < 0.05; ** p < 0.01; *** p < 0.001.

Table 2. Levels of MMP-2 and MMP-9 in patients of both groups before and after treatment

Groups of patients ММP-2, CU/mg protein ММP-9, CU/mg protein

Control group (n = 18) 0.109 (0.08; 0.113) 0.110 (0.09; 0.112)
МАS-1 (n = 32) Before treatment 0.169 (0.154; 0.192)## 0.178 (0.159; 0.187)##

After treatment 0.124 (0.118; 0.156)#** 0.155 (0.137; 0.172)#*
МАS-2 (n = 30) Before treatment 0.182 (0.163; 0.198)## 0.207 (0.178; 0.224)##

After treatment 0.139 (0.113; 0.149)#** 0.182 (0.169; 0.197)##*

Note. The difference in the values of the indicator compared to CG is significant: # p < 0.05; ## p < 0.01; ### p < 0.001; the dynamics of the indicator 

during treatment is reliable: * p < 0.05; ** p < 0.01; *** < 0.001.
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on the presence of COPD and destructive changes 
in the bronchopulmonary structure of the lungs.

Also, significantly higher levels of MMP-2 and 
MMP-9 in MAS groups, compared to CG, are associ-
ated with a high risk of recurrent MI or death from 
MI and instability of atherosclerotic plaque and degree 
of arterial stenosis in patients with CHD [9, 16].

Another aggravating factor in patients of the 
MAS group, in particular in the MAS-2 group, is 
the presence of COPD. As can be seen from Table 3, 
the spirometry data improved, however, did not 
significantly change in the patients of the MAS-2 

group after the treatment and corresponded to the 
GOLD-2.

After the treatment with the addition of cilostazol 
and GABA based on taking statins in patients of 
both groups of MAS, an improvement in the clinical 
picture was observed (reduction of pain sensations, 
paresthesias, numbness in the lower limbs when 
walking), which was confirmed by doppler. As 
a result of the treatment for 16 weeks, the volume 
blood flow indicators increased compared to the 
initial indicators (Figure). Thus, in the arteries of 
the lower extremities of patients of the MAS-1 and 

Table 3. Spirography indicators in patients of the MAS-2 group (n = 30) before and after treatment

Measurements Proper
Before treatment After treatment

Abs. % Abs. %

RR, min–1 14.00 ± 3.12 16.00 ± 2.16
TV, L 0.92 ± 0.08 0.94 ± 0.05
MV, L 12.86 ± 3.17 14.96 ± 2.14
VC, L 3.80 ± 0.11 3.5 ± 0.13 82.10 ± 1.26 3.6 ± 0.27 87.43 ± 4.72
RVi, L 1.43 ± 0.07 1.28 ± 0.08
RVe, L 1.22 ± 0.03 1.19 ± 0.06
RV 0.76 ± 0.04 0.90 ± 0.08 152.50 ± 12.71 0.82 ± 0.06 161.2 ± 13.52
TLC 4.56 ± 1.27 4.85 ± 0.56 106.40 ± 9.73 4.74 ± 0.26 103.23 ± 9.85
FVC, L 3.90 ± 0.28 4.06 ± 1.02 104.10 ± 10.20 4.04 ± 0.52 102.15 ± 9.75
FEV1, L 3.24 ± 0.08 2.24 ± 0.31 69.10 ± 5.31 2.65 ± 0.32 75.12 ± 4.54
FEV1/FVC, % 55.20 ± 4.72 62.61 ± 5.43
FEV25, L/s 6.39 ± 1.32 2.54 ± 0.18 71.0 ± 6.27 3.73 ± 0.42 82.6 ± 5.32
FEV50, L/s 4.81 ± 0.31 2.47 ± 0.22 51.3 ± 4.17 3.58 ± 0.72 56.7 ± 2.72
FEV75, L/s 2.53 ± 0.17 2.2 ± 0.12 34.4 ± 2.35 3.11 ± 0.26 51.6 ± 3.72

Note. Test with salbutamol: increase FEV1 (6.0 ± 3.2) %.

МАS-2

Figure. Indicators of volumetric blood flow in patients of both groups of MAS before and after treatment

The difference in the values of the indicator compared to CG: # p < 0.05; ## p < 0.01; ### p < 0.001; the dynamics of the indicator during treatment 

is reliable: * p < 0.05; ** p < 0.01; *** p < 0.001.
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MAS-2 groups, the volumetric blood flow signifi-
cantly increased, respectively: in ATP — by 38.4 and 
38.2 %, in AFC — by 23.5 and 22.2 % (p < 0.001 in 
all cases). The dynamics of Doppler indicators cor-
responded to an increase (p < 0.01) in the walking 
distance in patients of both groups: PWD — by 
54.2 % in the MAS-1 group and by 49.4 % in the 
MAS-2 group, and MWD, by 41.7 and 42.1 %, 
respectively.

Volumetric blood flow in the carotid arteries also 
increased (p < 0.05) in patients of both groups: in 
the MAS-1 group by 19.2 %, and in the MAS-2 
group by 16.7 %. Against this background, an 
improvement in cognitive function was observed, in 
particular memory and attention. The frequency of 
episodes of myocardial ischemia (EMI) decreased 
(p < 0.05), both painful (PEMI) and painless 
(PlEMI) in both groups: in the MAS-1 by 15.4 and 
14.6 %, and in the MAS-2 group by 13.2 and 12.8 %, 
respectively.

After the treatment, a positive dynamics of MMP 
was observed (see Table 2) in both groups of MAS: 
a significant decrease of MMP-2 (p < 0.01) — by 
26.6 and 23.6 % and MMP-9 (p < 0.05) — by 12.9 
and 12.1 %, respectively, in groups MAS-1 and 
MAS-2. Taking into account the known data from 
the literature regarding the existence of a positive 
relationship between the decrease in the activity of 
MMP-2 and MMP-9 and the stabilization of blood 
pressure and the reduction of the risk of repeated 
cardiovascular events, the dynamics of MMP under 
the influence of the combined treatment that we 
found indicate its positive effect not only on clinical 
manifestations and hemodynamic indicators, but 
also on AP stabilization [9, 16, 21].

Thus, the problem of treatment and secondary 
prevention of the combination of two diseases that 
are among the top three causes of mortality in the 
world — MAS and COPD, is caused by the confron-
tation of the mechanism of action of the main drugs 
used to treat these diseases. Moreover, this largely 
explains the high morbidity and mortality of patients 
who have a combination of MAS and COPD, which 
is significantly higher than mortality in patients with 
one pathology, monopathology — MAS or COPD.

The work presented by us is aimed at finding 
drugs capable of affecting the destructive mecha-

nisms underlying both MAS and COPD. Numerous 
studies [7, 15, 17, 18, 21, 22] testify to the leading 
role of MMP in the development of destructive 
changes of both the bronchopulmonary system in 
patients with COPD and vascular atherosclerotic 
lesions of the arterial territories in patients with 
MAS. For this purpose, we used a combination of 
statins with cilostazol and aminalon. 

Our studies have shown that a 16-week course of 
the combination of the above-mentioned drugs 
against the background of basic treatment leads to a 
significant decrease in plasma levels of MMP-2 and 
MMP-9, both in patients with isolated MAS and in 
patients with combined pathology of MAS and 
COPD. The specified dynamics of MMP was 
observed against the background of a significant 
decrease in the frequency of occurrence of PEMI and 
PlEMI, improvement of hemodynamic indicators, in 
particular, increase of volume blood flow indicators 
in the studied arteries, clinical reduction of COPD 
manifestations, reduction of intermittent claudica-
tion and improvement of cognitive functions.

Conclusions
1. In patients with the combined pathology of 

MAS and COPD, the level of MMP-2 and MMP-9 
in blood plasma exceeded their levels in the group 
of MAS patients by 7.7 and 16.3 % (in both cases; 
p < 0.05) and 1.7 and 1.9 times (in both cases; 
p < 0.01), respectively, compared to the reference 
values of these indicators, despite long-term basic 
therapy.

2. In patients with the combined pathology of 
MAS and COPD adding to the standard therapy 
cilostazol and aminalon contributes to a significant 
reduction of MMP-2 and MMP-9 by 23.6 % 
(p < 0.01) and 12.1 % (p < 0.05 ), respectively.

3. Under the influence of complex treatment with 
the addition of cilostazol and GABA in patients with 
MAS combined with COPD, a significant increase 
in volume blood flow in femoral arteries was 
observed (in AFC by 22.2 %; p < 0.01; in ATP by 
38.2 %; p < 0.001) and cerebral (in ACI by 16.7 %; 
p < 0.05) territories, as well as a decrease (p < 0.01) 
in the manifestations of intermittent lameness and 
the number of painful and painless episodes of myo-
cardial ischemia.
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Вторинна профілактика мультифокального атеросклерозу, 
поєднаного із хронічним обструктивним захворюванням легень

Проблема вторинної профілактики мультифокального атеросклерозу (МАС), поєднаного з хро-
нічним обструктивним захворювання легень (ХОЗЛ), є однією з основних причин смертності в світі. 
Тому пошук лікарських засобів, здатних впливати на деструктивні механізми, що лежать в основі як 
МАС, так і ХОЗЛ, є актуальною проблемою.

Мета роботи — знизити ризик дестабілізації атеросклеротичних бляшок за рахунок зменшення 
рівня матриксних металопротеаз (ММП) 2 і 9 у пацієнтів із МАС у поєднанні з ХОЗЛ. 

Матеріали та методи. У дослідження було залучено 62 чоловіків із МАС. Середній вік — 
(68,1 ± 4,2) року. Усі пацієнти мали клінічні та функціональні ознаки враження коронарного, цереб-
рального та феморального судинних басейнів, 30 із них (група МАС-2) — клінічні та функціональні 
ознаки ХОЗЛ (GOLD-2), 32 (група МАС-1) — не мали ознак ХОЗЛ. Контрольну групу (КГ) утво-
рили 18 практично здорових чоловіків. Середній вік — (65,4 ± 3,7) року. Обстеження пацієнтів перед-
бачало проведення ехокардіографії, доплерографії судин шиї та артерій нижніх кінцівок, визначення 
дистанції ходьби та кісточково-плечового індексу, холтерівське моніторування електрокардіограми, 
спірографію та визначення рівня ММП-2 та ММП-9 у плазмі крові. Пацієнтам обох груп на тлі базо-
вого лікування призначали цилостазол (50 мг двічі на добу) та препарат -аміномас ля ної кислоти 
аміналон (250 мг двічі на добу). Курс лікування тривав 16 тиж.

Результати та обговорення. При первинному обстеженні пацієнтів хворі групи МАС-2 мали 
статистично значущо (p < 0,001) нижчі показники об’ємного кровотоку в досліджуваних артеріях і 
статистично значущо (p < 0,01) вищі рівні ММП-2 та ММП-9 порівняно з КГ та хворими групи 
МАС-1. Після 16-тижневого лікування з додаванням цилостазолу й аміналону вміст у крові ММП 
статистично значущо (p < 0,05) знизився в обох групах, зокрема в групі МАС-2 рівень ММП-2 — на 
23,6 % (p < 0,01), рівень ММП-9 — на 12,1 % (p < 0,05). Показники об’ємного кровотоку статистично 
значущо (p < 0,05) збільшилися в усіх досліджуваних судинних басейнах, що сприяло поліпшенню 
клінічних виявів захворювання — зменшенню кількості больових та безбольових епізодів ішемії міо-
карда, збільшення дистанції ходьби. 

Висновки. Застосування комплексної терапії (статинів, цилостазолу та -аміномасляної кислоти) 
у хворих на МАС у поєднанні з ХОЗЛ дає змогу статистично значущо знизити рівень ММП-2 
і ММП-9, що забезпечує стабільність атероматозних бляшок та значно поліпшує кровопостачання в 
судинних басейнах з атеросклеротичним ураженням.

Ключові слова: хронічне обструктивне захворювання легень, мультифокальний атеросклероз, 
металопротеази, об’ємний кровотік.
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