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Non-communicable (civilization) diseases play a crucial role in nowadays hectic world, full of traps and surprises. They have become a world-
wide problem. Civilization diseases are chronic and they make the quality of patients life to be worse. It can not be forgotten that this kind
of diseases means also great social problem. Civilization diseases are the reason for many temporary and permanent disabilities. Coronary
(atherosclerotic) disease is the most frequent fatality cause in industrially developed countries. Men are more often afflicted than women with
the ratio of 4:1, however, at the age up to forty, it is as high as §: 1, and at the age of seventy it is 1:1.

The clinical manifestation occurs most frequently at the age of 50—60 years by men, and at the age of 60— 70 years by women. Cardiovascular
diseases represent more than 10% of all diseases all around the world also at the end of the twentieth century (at the break of the millenniums).
Atherosclerosis is a complex pathological process that includes lipoprotein accumulation, its further modification, increased peroxidase stress,
as well as inflammatory, angiogenetic and fibroproliferatory responses mixed with extracellular matrix and accumulation of lipids.

Key words: cardiovascular diseases, risk factors, endothelium, atherosclerosis, prevention, nursing.

ivilization diseases became the most common

health problem in last years not only for the patients
with some of that sort of disease but for the whole commu-
nity, too.

We should think about our lifestyle, about the impor-
tance of physical training, relaxation and about protecting
our body, that have to serve us for the rest of the life.
However, what about the hygiene — not only the physical
part of it is important, for our health psychololgical hygiene
is important, too. It is known that many of the civilization
diseases are of psychological origin or can be influenced by
it. Today we know that civilization diseases are responsible
for increasing of morbidity and mortality especially among
young adults.

Vascular system is complex, but individual blood vessels
are among the simplest tissue structures in the body. A blood
vessel consists of but two cell types: endothelial cells and
smooth muscle cells. The endothelium forms the lining of
tunica intima, a single — celled layer at the interface
between the blood and the extravascular fluid spaces. Not
many years ago the endothelium was considered a simple
structural barrier that merely modulated permeation through
the vessel wall by providing pores of appropriate size.
The major cause of insuficient coronary flow leading to
a heart attack is the presence of atherosclerosis in these ves-
sels. Atherosclerosis (sometimes called «hardening of the
arteries») is disease characterized by a thickening of the arte-

rial wall with (1) large numbers of abnormal smooth-muscle
cells and (2) deposits of cholesterol and other substances in
the portion of the vessel wall closest to the lumen. The mech-
anisms that initiate the thickening are not clear, but it is
known that cigarette smoking, high plasme cholesterol con-
centration, hypertension, diabetes, and several other factors
increase the incidence and the severity of the atherosclerotic
process. To decrease cardiovascular mortality and morbidity,
three additional strategies will be necessary: 1. Enlarging and
widening of public health sector (detection, medical care
training, preventive interventions...). 2. Identification of risk
factors. 3. Allocation of sources aimed at acute and chroni-
cal disease therapy, focused mainly on secondary preven-
tion. All these strategic techniques are to be enlarged
equally as for both prevention and therapy for the whole
population, regardless their race, ethnic and socio-econom-
ic group. Function of nursing in prevention, therapy and
dispensarization of cardiovasculary diseases ought to coop-
erate with experimental and clinical medicine. Nursing is
a scientific branch which integrates knowledge of other
branches dealing with study of man, society and environ-
ment. The characteristic feature of nursing is a complex
approach towards an individual by preserving and support-
ing health, by prevention and care of the sick. The aim
of nursing is to help a human being, family, group, commu-
nity, and carry out those activities which in health or disease
contribute to health, cure, or peaceful and dignified dying
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and death, that could have been done by the patient himself
if he had the necessary strength, will, or knowledge.

Results and Discussion

Cardiovascular diseases represent worldwide more than
10% of the total number of mortalities also at the end
of 20th century (as well as at the break of the millenniums).
They represent more than a half of all mortalities in indus-
trially developed countries, and 25% in developing coun-
tries. In 2020, 25 million of people will die from cardiovas-
cular diseases whereby heart diseases will be in the first place
of mortality and morbidity rate, much ahead of contagious
disecases. This increase of cardiovascular diseases results
from the dramatic shift in the state of individual health
worldwide also at the break of the millenniums. Lasting shift
of dominant profile and distribution of diseases — cardiovas-
cular and oncological diseases, is equally dominant.
Contageous diseases and malnutrition were the main death
causes in the year 1900. However, thanks to the changed life
style, nutrition, and other risk factors, these were replaced
by cardiovascular and oncological diseases as the main cause
of morbidity and mortality. This is the reason why cardiovas-
cular diseases will dominate as the main mortality cause
in the year 2020, when every third death will be a result
ofcardiovascular disease. The morbidity and mortality shift
is caused by the «lion’s share», known as an epidemiological
shift. The above mentioned epidemiological shift is never
isolated and is tightly connected with personal and commu-
nal changes (personal and communal well-being) — eco-
nomic shift, demographic and social structure changes.
Since the economic shift is connected with evolution and
social and economic force, it is performed at a different
speed in different parts of the world. Although there are
changes of health state of the inhabitants in each part of the
world, at the beginning of the third millennium the national
health and disease profile broadly varies according to
the country and region. For example, the average life expec-
tancy in Japan is 80 years, which is twice as high as in Sierra
Leone, where it is only 37,5 years [1; 15;16; 25].

In 2020, a population increase is expected to reach
the number of 7.8 billion; the highest one is expected main-
ly in the developing countries. Population increase in
the developed countries will only be by 13%, from 798 mil-
lion in 1990 to 905 million, though mainly as a result
of immigration, and the similar situation is expected in so
called «socialistic states», which is a reduced decrease
in their own population, and population increase from 346
to 365 million.

On the other hand, in the developing countries
(the third world countries), the population will considerably
increase by more than 60%, from 4.1 billion in 1990
to 6.6 billion in 2020 and will represent 84% of the world’s
population. From the total number 54.8 million mortalities
in 2020, 25 million will die of cardiovascular diseases, which

makes 36.3%. Whereas the number of community disease

mortalities will show a sinking tendency from 32.2%

to 15.1%, an increasing trend is expected in cardiovascular

diseases. Cardiovascular diseases will always have a multifac-
torial character!!! (Table 1) [1;5;7;13;23;24].

Table 1

Main groups of myocardial ischemia risk factors

Genetic demographic, somatic and character factors (ICHS
occurrence in the family, age, sex, race and similar factors).

Characteristics found by physical and auxiliary examination
(hypertension, obesity, abnormal ECG etc.).

Factors connected with biochemical changes
(increased cholesterol and triacylglyceride levels,
some enzymatic changes (hyperhomocysteinemy).

Thrombocyte and haemocoagulation disorders.

Factors of lifestyle, habits and psychosocial influences
(smoking, lack of exercise, mental stress, etc.).

Factors reflecting environmental influences
(noise, drinkable water composition).

Signs reflecting an overall state of the organism
(anginous pains, state of the bloodstream and others).

Factors marking an excessive diet, energy intake,
cholesterol content in food, etc.

Factors showing the lack of some food components
(insufficient intake of fibre, fruit, vegetables).

Ingestion of some medicaments
(e.g. hormonal contraceptives, etc.).

Endothelial cells — function and dysfunction
Physiology, Pathophysiology,
Pharmacology, Cardiovascular Diseases

The functional and structural characteristics of the
blood vessels change with successive branching. Yet the
entire cardiovascular system, from the heart to the smallest
capillary, has one structural component in common: a
smooth, single-celled layer of endothelial cells, or endo-
thelium, which lines the inner (blood containing) surface of
the vessels [1;2;8;15;16;21—23;25]. Capillaries consist only
of endothelium, whereas all other vessels have, in addition,
layers of connective tissue and smooth muscle. Endothelial
cells have a large number of active functions (Table 2).

Table 2
Functions of endothelial cells

Serve as a physical lining of heart and blood vessels.

Secrete endothelium-derived relaxing factor (EDRF),
which mediate vascular smooth-muscle responses
to many chemical agents and to mechanical force.

Secrete substances that stimulate angiogenesis
(vessel growth).
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Regulate transport of macromolecules and other substances
between plasma and interstital fluid.

Regulate platelet clumping, clotting and anticlotting.
Synthesize active hormones and other mediators.
Extract or degrade hormones and other mediators.

Undergo contractile activity, which regulates capillary
permeability.

Influence vascular smooth-muscle proliferation
in the disease atherosclerosis.

Endothelial cells and vessel wall
Vascular system is complex, but individual blood vessels
are among the simplest tissue structures in the body. A blood
vessel consists of but two cell types: endothelial cells and
smooth muscle cells. The endothelium forms the lining
of tunica intima, a single cell layer at the interface between
the blood and the extravscular fluid spaces. Not many years
ago the endothelium was considered a simple structural bar-
rier that merely modulated permeation through the vessel
wall by providing pores of appropriate size. Largely as
a result of progress in tissue culture technology, we now
know that endothelial cells accomplish a long list of meta-
bolic functions (Table 3).
Table 3
Metabolic functions of endothelial cells of the blood vessels

Permeability barrier.

Antithrombic agent production: Prostacyclin (PGI2),
adenine metabolites.

Prothrombic agent production: Factor VIIIa
(von Willebrand factor).

Anticoagulant production: Thrombomodulin, other proteins.

Fibrinolytic agent production: Tissue plasminogen activator,
urokinase-like factor.

Procoagulant production: Tissue factor, plasminogen
activator/inhibitor, Factor V.

Inflammatory mediator production: Interleukin-1.

Provision of receptors for factor IX., Factor X., LDL,
modified LDL, Thrombin.

Replication.

Growth factors: Blood cell colony stimulating factor,
insulin-like growth factors, fibroblast growth factor,
platelet-derived growth factor.

Growth inhibitors: Heparin.

Atherosclerosis
The major cause of insuficient coronary flow leading to
a heart attack is the presence of atherosclerosis in these ves-
sels. Atherosclerosis (sometimes called «hardening of the
arteries») is disease characterized by a thickening of the arte-
rial wall with (1) large numbers of abnormal smooth-muscle

cells and (2) deposits of cholesterol and other substances in
the portion of the vessel wall closest to the lumen. The mech-
anisms that initiate the thickening are not clear, but it is
known that cigarette smoking, high plasma cholesterol con-
centration, hypertension, diabetes, and several other factors
increase the incidence and the severity of the atherosclerotic
process [1;2;10;11;15;17;18;24].

The mechanism by which atherosclerosis reduces coro-
nary blood flow is quite simple: The extra muscle cells and
various deposits in the wall bulge into the lumen of the vessel
and increase resistance to flow. This is usually progressive,
often leading ultimately to complete occlussion. Acute cor-
onary occlussion may occur because of (1) sudden formation
of a blood clot on the roughened vessel surface, (2) the
breaking off of a fragment of blood clot or fatty deposit that
then lodges downstream, completely blocking a smaller ves-
sel, or (3) a profound spasm of the vessel’s smooth muscle.
If the coronary occlussion is gradual, the heart may remain
uninjurred because, over time new accessory vessels supply-
ing the same area of myocardium develop [3;6;11;19;20].

The question of whether regular excercise is protective
against heart attacks is still contraversial, although more and
more circumstantial evidence favors this view. Certainly,
modest excercise programs induce a variety of changes con-
sistent with a protective effect: (1) increased diameter of
coronary arteries, (2) decreased severity of hypertension and
diabetes, which are risk factors for atheroscleroris, (3)
decreased plasma cholesterol concentration (yet another
risk factor) whith simultaneous increase in the plasma con-
centration of a cholesterol-carrying lipoprotein thought
to be protective against atherosclerosis and (4) improved abil-
ity to dissolve clots. Finally, the results of long-term studies
that evaluated the effects of excercise on evidence of athero-
sclerosis are also suggestive of some degree of protection.

In a number of diseases, endothelial dysfunction
(Table 4) is associated with the subendothelial accumulation
of blood-borne materials. For example, the accretion
of lipid beneath the endothelium in atherosclerotic lession
reflects the failure of the endothelium to serve as an effective
barrier between tissue and plasma. Thus, a modern view
of endothelium holds that the metabolic and endocrine
functions of its cells play a critical role in discase [4;9;14].

Table 4
Factors, contributing to the endothelium dysfunction

- Dislipidemy and atherogenic modification of lipoproteins
- Elevation of LDL, VLDL, lipoprotein
- LDL modification (oxidation, glycation)
- Increased oxidation stress:
(Hypertension, Diabetes mellitus, Smoking)
- Estrogen insufficiency
- Hyperhomocysteinemy
- Higher age
- Genetic predisposition
- Infections
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The endothelium acts as a charged semipermeable
membrane, in which the exchange of plasma solutes with
extracellular fluid is controlled by molecular size and charge.
The endothelium also plays an active metabolic role by (1)
synthesizing factors that influence the surrounding cells, (2)
modifying molecules in transit across the endothelium, and
(3) participating in the inflammatory response by synthe-
sizing inflammatory mediators.

Permeability of capillaries depends on the ultrastruc-
ture of the capillary endothelial cells. Brain capillaries are
highly impermeable because their endothelium has tightly
sealed junctions between individual cells that prevent the
exchange of proteins across the vessel wall. Transport in
other capillary beds is mediated ecither by passage of mole-
cules through incomplete cell junctions or by micropinocy-
tosis, a process in which molecules transverse the cytoplasm
«bucket brigade» fashion, via vesicular transport.

The complications of atherosclerosis, which include
ischemic heart disease, myocardial infarction, stroke, and
gangrene of extremities, account for more than half of
the annual mortality. Ischemic heart disease is by itself the
leading cause of death.

There are wide geographic and racial variations in
the incidence of ischemic heart disease.

The atherosclerotic process indicates multiple etio-
logic factors in its pathogenesis. Epidemiologic studies
have contributed greatly to the identification of the more
influential factors. The risk factors outlined in Table 5 have
been divided into two groups, (1) nonmodifiable and (2)
modifiable. Of the numerous risk factors several have been
shown to have greater importance, particularly a rich diet,
hyperlipidemia, hypertension and cigarette smoking,
whereas obesity and sedentery living appear to be of lesser
importance.

Table 5
Risk factors for atherosclerosis

- Age
- Sex
- Familial history of premature CAHD

1. Nonmodifiable
risk factors

Major

- Elevated serum lipids (cholesterol
and triglyceride)

- Habitual diet high in total calories,
total fats, saturated fats, cholesterol,
refined carbohydrates, and salt

- Hypertension

- Cigarette smoking

- Carbohydrate intolerance

Minor

- Obesity

- Sedentery living

- Personality type

- Psychosocial tensions

- Others

2. Modifiable
risk factors

Conclusion

Function of medicine and nursing in prevention, the-
rapy and dispensarization of cardiovascular diseases.

Prevention of cardiovascular diseases ought to concen-
trate on the development of cardiology:

¢ Elaboration of new, more sensitive diagnostic methods,
improvement of diagnostics, mainly new non-invasive
methods (ECHOCG, isotope methods, MRI...).

e  Synthesis of new, more effective pharmacotherapeutical
substances on molecular level (antihypertonics,
antiarrythmic drugs, diuretics, cardiotonics etc...).

e  Broader application of preventive methods in the fight
against cardiovascular diseases:

—  risk factors,

— primary, secondary and tertiary prevention —
lifelong prevention from the cradle to the grave,

— healthcare education of all inhabitants, since
health should be the matter of each individual, not
only of the health care institutions (Table 6).

Table 6
Relations of the risk factors of cardiovascular diseases,
the importance of their measurement, intervention response

—

. Category (proved decrease of the risk of cardiovascular
diseases, intervention, therapy)

Smoking

LDL — cholesterol

High level of fats and cholesterol in diet
Hypertension

Hypertrophy of the left heart ventricle

2. Category (presumably decreased risk of cardiovascular
diseases, intervention — therapy)

Diabetes mellitus

Physical inactivity
HDL-cholesterol

Triglycerides, VLDL-cholesterol
Obesity

Climacterium

3. Category (modification of the risk factors can decrease
the risk of cardiovascular diseases)

Psychosocial factors
Lipoprotein
Homocystein
Oxidation stress
Alcohol abstinency

4. Category (Factors of a higher risk of cardiovascular disease
that cannot be influenced)

Age

Sex — male

Low social end economic standards
Family occurrence — in young age
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To decrease cardiovascular mortality and morbidity,
three additional strategies will be necessary: 1. Enlarging and
widening of public health sector (detection, medical care
training, preventive interventions...). 2. Identification of risk
factors. 3. Allocation of sources aimed at acute and chronical
disease therapy, focused mainly on secondary prevention.

All these strategic techniques are to be enlarged equally
as for both prevention and therapy for the whole population,
regardless their race, ethnic and socio-economic group
[4:;9;12;14;15].

Function of nursing in prevention, therapy and dispen-
sarization of cardiovasculary diseases ought to cooperate
with experimental and clinical medicine. Nursing is a scien-
tific branch which integrates knowledge of other branches
dealing with study of man, society and environment.
The characteristic feature of nursing is a complex approach
towards an individual by preserving and supporting health,
by prevention and care of the sick [15].

The aim of nursing is to help a human being, family,
group, community, and carry out those activities which in
health or disease contribute to health, cure, or peaceful and
dignified dying and death, that could have been done by
the patient himself if he had the necessary strength, will, or
knowledge. Another aim of nursing is to help the patient to
maintain independency as soon as possible. Among the main
tasks of nursing are: a. To preserve and support an optimal
state of an individual, family, group, and community in dif-
ferent situations. b. To gain an active interest of an individu-
al and his family in the process of the health support,
maitanance and treatment, as well as to support the family
togetherness. ¢. To monitor nursing demands of an indi-
vidual. d. To provide primary, secondary and aftercare. e.
To harness scientifically justified working methods and tech-
niques by qualified specialists in medicine and nursing.
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the time of manifestation of the disease. The aim of
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of the pathologic process. Complex therapy (risk
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Poab eHAOTeAIIO, eHAOTEAIaABHOT AMCYHKITIT,
aTepocKAepo3y Ta HeiHeKIiifHIX 3aXBOPIOBaHb

H. Hosomnuii, . Cmanuax, O. JoGineys
(Irnasa, Yexist; JIsBiB, YkpaiHa)

Heindexuiiini (muBiizaiii) 3aXBoproBaHHS CTaJIU TJ100aJTb-
HOIO Mpo0JieMo10. 3aXBOPIOBaHHS IIMBIiJTi3allil MatOTh XPOHIYHUI
nepeoir i MoripiIyloTh SKiCTb XXUTTS Nali€HTIB. BoHU CTaHOBISATH
TaKOX BEJMKY COlLiadbHy MpobieMy (€ MPUYMHOI0 3HATHOI
TUMYACOBOI YM TIOCTifHOI iHBaJXiTHOCTI HACEJIEHHS).
ATepoCKIepOTUYHI XBOPOOM € HAMOIMbII 4YacTO MPUYUHOIO
CMEPTi B MPOMUCIIOBO PO3BMHEHMX KpaiHaxX. YosnoBiku yactiiie
XBOPiIOTh 3a XiHOK (CITiBBiZHOWIEHHS — 4:1), omHaK y Billi
40 poxkiB pizHu1g 3pocTae (8:1), ay Birti 70 pokiB — cTaHOBUTH 1:1.
KuiniuHi mposiB1 HaituacTiie 3ycTpivarorbes y Bimi 50—60 pokis
y 40JI0BIKiB, i y Biti 60—70 pokiB y xiHok. CepleBo-CyInHHI
3aXBOPIOBAHHS Ha PyOexXi TMCSIYOIMITh CKiIagaoTh moHan 10% ycix
3aXBOPIOBaHb Y BCbOMY CBIiTi.

ATepocKiepo3 € CKJIAIHUM TATOJIOTiYHUM TIPOIIECOM, SIKHi
XapaKTePU3y€ETHCSI HAKOTTMYEHHSIM JIIITOTIPOTETHY Ta OTO MTOIATb-
o Moaudikalliero, 30iIbIIEHHSIM MEPOKCUAA3HOTO CTPECY, a
TaKOX 3aIajJIbHOI0, aHTIOTeHETUYHOIO Ta (hibporpotihepaTUBHOIO
BIIMOBIIII0 Pa30M 3 MO3aKJTITUHHUM MAaTPUKCOM i HAKOTUYEH-
HSIM JIMiAiB.

Jlama naoxodxucenns pykonucy do pedaxyii: 22.05.2012 p.

PoAb 5HAOTEAN ST, SHAOTEAMAABHON AUCHYHKINM,
aTepockAepos3a ¥ HemH(PEeKIMOHHBIX 3a60AeBaHMIA

H. Hosomnwuii, 1. Cmanuax, O. Jlo6uney
(Aurnasa, Yexus; JIbBoB, YkpanHa)

HeuHdbeximoHnHble (LMBUIN3AIMH) 3a001€BaHUS CTATN TJIO-
GasbHOI TpobieMoii. OHM UMEIOT XPOHUUECKHUIl XapaKTep Teue-
HUS, YXYIIIAIOT KAYeCTBO XMU3HU MAIIUEHTOB U COCTABJISIIOT 60JTh-
LIYIO COLMATbHYIO TPOOIeMY (SIBJISIFOTCS IPUYMHON 3HAYUTETHHON
YacTH BPEeMEHHOW WJIM MOCTOSTHHOWM MHBAIUIHOCTY HACEJCHMUS).
ATepocKiiepoTHIecKre 00JIe3HU SIBJISIETCS Hauboiee YacToi nmpu-
YUHOW CMEPTU B MPOMBIIIIEHHO Pa3BUTHIX CTpaHaX. MyKUMHBI
OoJNIeroT yalle XeHIUH (cooTHolreHue 4:1), omHaKo B BO3pacte
40 ner pasHuua Bo3pacTaeT (8:1), a B Bo3pacte 70 yeT — yxe
coctapyisteT 1:1. KiuHuueckue MpOSIBJICHUS Yallle BCTPEUYAKOTCS
B Bo3pacrte 50—60 yieT y Myx4nH, 1 B Bo3pacte 60—70 1eT y XeH-
uH. CepleyHO-COCYIUCThIC 3a00IeBaHMsI Ha PyOexKe Thicsuese-
Tui coctapisiior 6osee 10% Bcex 3a60sieBaHMi BO BCEM MUDE.

ATepoCKIIepo3 SIBJISETCSA CIIOXKHBIM TMATOJIOTMYECKUM TIPO-
LIECCOM, KOTOPBIiA XapaKTepu3yeTcsl HAKOTUIEHUEM JIMTTONPOTENHA
¢ ero nocjeaywliei Moaudukaimeit, yBeaImueHreM MepoKCuaas-
HOTO CTpecca, a TAKKe BOCMAIUTEIbHBIM, aHTMOTCHETUYECKUM 1
(ubponponudepaTuBHBIM OTBETOM BMECTE C BHEKJIETOUHBIM
MaTPUKCOM U HAKOTUIEHUEM JIUTTUIOB.

KnwouoBi ciioBa: ceplueBo-CyIMHHI 3axXxBOPIOBaHHS, (aKkTopu
PpU3WKY, HIOTENii, aTepoCKIIepo3, MpodiTaKTUKa, JOTJISI.

KinoueBbie cJioBa: cepeTHO-COCYAUCThIe 3a00IeBaHMsl, (DaKTOPHI
puicKa, SHAOTENui, aTepOCKIepo3, TPOMUIAKTIKA, YXOI.

Peyenzenm: n.men.H. B.J1. [apiii.
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