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Among numerous internal diseases, a special place is
occupied with bronchopulmonary diseases, in particular,
bronchial asthma (BA). Based on findings of the domestic
and foreign researches, BA prevalence rate annually grows,
regardless of improved diagnostic, preventive and treatment
methods [27, 28]. For the last decades, the BA incidence has
considerably increased among the young population.
Moreover, the number of severe and drug-resistant forms of
the disease rises.

Currently, we lack data on functional coordination of inter-
system connections among central, pulmonary system,
cardiohemodynamics, hemorheology and homeostasis in
physical activity of patients with BA, as these comprise the
macrolevel and microlevel of blood circulatory systems that
play main and organizing roles in a human body. The degree
of its compensatory abilities affects vital and working ability
prognosis for the patients [23, 30—32]. A heart, which timely-
changed intensity of work is required for most adaptation
reactions of a body, often turns into a place where adaptation
transits into injury [4, 9, 12, 17, 25]. However, the blood
circulatory system itself is immediately affected with
ventilation embarrassments which are the key BA-causing
factors[13—15, 18, 21, 42]. The status of autonomic nervous
system (ANS) is of major importance too [3, 11, 19, 20].
There can hardly be found a pathological form, development
and course of which would remain unaffected with this
system: in some cases, it is the main cause of pathogenesis;in
other cases, it gives a consequential response to injury of any
body systems and tissues [78, 79].

If BA is viewed from position of functional systems theory
(FST), it is worth stressing that a human body is a complex
multi-functional system, which regulation is subordinated to
certain rules and mechanisms, interaction of which affects
functioning of the whole body. Body activity is stipulated with
the functional system dominating in terms of survival and

adaptation to environment [1]. Clinical presentation of BA
rests upon broncho-obstructive syndrome, being multi-form
in terms of formation mechanism, thus stipulating
heterogeneity of BA pathogenesis with similar clinical
presentation. Respiratory system is a dominating one, and it
should be contemplated, due to anatomic and functional
interrelation with a cardiovascular system (CVS), within a
unified cardiorespiratory system. Performance of effectory
systems is conditioned with the peculiarities of their regulation.
Central nervous system (CNS) and autonomic nervous system
(ANS) are known to have regulatory functions, as well as
humoral-mediator and immune systems. Their dysregulation
is one of pathogenic mechanisms leading to vegetative
neurosis, and it disorders vegetative support of effectory
systems functioning connected with homeostasis maintenance
[33, 38].

Study of vegetative regulation in patients with BA is currently
related not only to deeper insight into pathogenesis processes,
but also with the necessity of new data from the standpoint of
developing new approaches to therapy. With a view of topicality
pertaining to remedial treatment and physical rehabilitation of
patients with BA, the issues of determining the patients
capacity to maximum exercise, i.e. physical working capacity,
are of particular interest. Physical working capacity is a human
potential ability for maximal effort during dynamic, static or
mixed-type activity. Such studies were acknowledged by WHO
as reasonable, especially this refers to estimation of body
functional reserves and differential diagnostics of cardiac
disorders, development of load-adequate and safe motion
regime for the patients, as well as the physical rehabilitation
programs. However, the reality limited the researchers’
aspirationsrelated to identification of responses to exercise
which is,firstly, similar, in terms of its properties, to the
exercise made in day-to-day life, and is, secondly, quite
significant. The latter allows to identify an important indicator
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of the body functional state, in particular, tolerance to various
exercise, in other words, the body capacity to tolerate it
without change of its state [30, 37, 44].

There are many kinds of clinical exercise tests developed for
objective estimation of the body functional reserves. Some
tests are simple and do not require any special equipment,
however, they give general information; others give full
estimation of all system functions involved in the exercise, but
they require complex equipment.

Numerous walk tests were developed: timed walk tests (2-,
5-, 6-, 9- and 12-minute), fixed distance walk tests,variously-
rated walk tests (rate is chosen by the patient, rate is set by the
researcher, walk rate is constant throughout the test or
gradually increases) [8, 11, 41]. The most common among
them is a 6-minute walk test.It is simple and does not require
any special equipment. This test gives a general idea of human
functional capacity, but it does not provide with any specific
information about functions of individual organs and systems
involved in the exercise, including the load-limiting
mechanism. This test assesses sub-maximal physical capacity:
the majority of patients do not reach maximal load for 6
minutes, as they choose the intensity rate themselves. Almost
all kinds of daily exercise are done at sub-maximal level,
therefore 6-minute test is better in reflecting the patient’s
functional capacity required in day-to-day life [35]. It is worth
noting that 6-minute walk test does not allow to determine
maximal oxygen consumption (MOC) during exercise, to
identify the reason of panting or to define the mechanisms of
decreased tolerance to exercise. However, many researches
revealed a close connection between the 6-minute walk test
result and maximal oxygen consumptionmeasured with
ergometric bicycle or treadmill during the research. There is
no consensus, whether treadmill should be used for 6-minute
walk test. Many authors consider that walking along a
corridor and treadmill walking give various load to the
patients, therefore, they waste various energies; other authors
find them quite comparable. Nevertheless, each of these
methods feature its own advantages. Treadmill requires less
space and allows for regular monitoring of the patient
condition during the exercise (gaseous exchange, ECG
etc.);however, a patient is more used to walking along a
corridor, and it does not require any complex equipment and
reflects day-to-day exercise to a greater extent. However,
results of 6-minute walk test are largely conditioned with
influence of subjective factors, with the patient’s motivation
being the principal one. Another subjective factor affecting
the test results is a correctness degree of the research performed
by an instructor. Moreover, the effect of training is also
significant: results of re-testing usually exceed the previous
results;moreover, the incremental value may reach
17 % [36, 47].

Increasingly more attention is paid to shuttle-test with
growing walking pace. Conditions of its performance allow
for considerable reduction of subjective factors influence.
For this purpose, treadmill speed is changed every other
minute in accordance with the protocol design. Shuttle-test
is effective both in a corridor and with a treadmill in a closed
room. However, it is worth noting that its results do not also
allow for assessment of bronchial obstruction severity. For full
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understanding of functional state the cardiorespiratory
system during the exercise, an advanced research should be
performed in order to study its capacity to maintain gaseous
exchange in lungs and tissues under stressful physical work
[48, 51, 52, 54, 57].

Preferences are currently given to bicycle ergometry and
treadmill, as they allow for precise amount of exercise and
ensure working of large ground of muscles. In foreign
references, such researches are united under a general notion
of CPET (cardiopulmonary exercise testing). Testing with
treadmill features some advantage over bicycle ergometry:
most patients are used to walking rather than cycling [100].
Moreover, such exercise involves more muscles, thus leading
to larger stress, and, consequently, higher maximal oxygen
consumption (exercise on treadmill is by 5—10 % higher than
with ergometric bicycle) [5, 6, 16, 53]. The major disadvantage
of treadmill is that it is difficult to determine precisely the
amount of work done. For exercise on treadmill, the patient’s
weight is highly important. It is worth stressing that metabolic
value of exercise may be affected with the patient’s resting
upon the treadmill handrails. The key advantage of bicycle
ergometry is that it allows for easy determination of the work
done, moreover, such exercise is more appropriate for the
patients suffering from obesity. Ergometric bicycle occupies
less space. Bicycle ergometry makes blood pressure check and
ECG monitoring possible. Notwithstanding that both devices
are used clinically, ergometric bicycle is preferred [22, 34].

Cardiopulmonary exercise testing is often used in clinical
practice to diagnose diseases with panting during exercise and
reduced tolerance to exercise. Test results allow for objective
assessment of body functional reserves, gaining of valuable
information about each system involved in the test, and
identification of mechanisms that limit making the exercise.
Along with ventilation indicators measured at rest, exercise
tests may be used for the patients suffering from lung diseases
in order to prevent risks of after-surgery pulmonary
complications [40, 50]. Exercise test, according to numerous
scientists, is a basic component required to assess lung
restoration in patients with chronic obstructive pulmonary
disease (COPD), BA and other chronic pulmonary diseases.

Domestic and foreign researchers developed a range of
exercise test protocols. In European countries, studies of
physical working capacity in patients with chronic non-
specificpulmonary diseases (CNPD) widely apply
P. Nowacki’s test with gradually increasing load of 2 minute
long and growing power by 0.25 W / kg of the tested person
weight. With such approach to exercise dosing, patients with
various body weight benefit from equal test conditions, which
enable comparison of data obtained from patients of various
weight groups. In order to assess maximal capacity, this
approach offers an exercise with growing power that rises
momentarily or every other minute from 5-25 W until
refusal, i.e. until first signs of intolerance to exercise [35].

Bronchodilator effectiveness control is increasingly often
assessed according to a fixed exercise protocol, which implies
an exercise complying with usual routine load — 50 W on
ergometric bicycle or 3 miles per hour on a treadmill for at
least 6 minutes. This test may be carried out in one hour or
more after intensive testing [43].
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High-intensity fixed exercise protocols are widely applied
(70—80 % of due exercise level) in order to show effects of
broncholytic therapy, rehabilitation programs, and by some
authors — as a means to choose and assess the treatment
performed [7, 15, 24].

Recent recommendations of the European Respiratory
Society and American Thoracic Society offered a test protocol
with gradually-increasing bicycle ergometry load. This test
consists of a resting phase, 3-minute phase of free pedaling, a
load period and a restoration period. During the second
period, load is increased every 3 minutes from 5 to 25 W,
depending on the patient severity. The exercise lasts
10—12 minutes or until reaching maximal characteristics:
subjective and objective criteria of intolerance to exercise.
According to P. Palange, test with increasing bicycle ergometry
load is considered a gold standard for assessment of physical
working capacity in patients with obstructive pulmonary
diseases. This protocol is widely applied in practice [58].
Strivings for reduced cost related with exercise tests and
decreased influence of physical fatigue underpinned
development of a method with 1- or 2-minute increase of
load. Exercise tests were carried out among healthy persons
with each stage lasting 1 or 2 minutes. It was concluded that
the majority of results obtained during gradual growth of
exercise load every other minute or every 2 minutes are
comparable, especially at maximal or peak load.

It is reasonable to remind of an intermittent exercise
protocolwhich consists of short periods: 3—4-minute load
intermitted with periods of rest, withthe exercise load
progressively increasing. However, this protocol is rarely used
clinically [59].

In order to identify hyperactivity of respiratory tract,
bronchoprovocation with exercise is used. Bronchial spasm
caused by exercise is regarded by numerous authors as one of
manifestations pertaining to non-specific bronchial
hyperactivity. Among the factors that condition
bronchoconstriction development during exercise, a leading
place is occupied with increased respiratory heat and moisture
consumption. Thistestislesssensitivethanbronchoprovocation
with metacholine, acetylcholine or histamine. K. Holzer
confirmed that many patients have negative results of an
exercise test and positive result of chemical assay;in the
meantime they also reported a back reaction [60].

ATS recommends to use two kinds of exercise protocols.
The first one: gradually-increasing exercise test (initial load —
60 % of due value at the first minute, 75 % — at the second
minute, 90 % — at the third, and 100 % — at the fourth
minute). As soon as the expected heart rate or ventilation rate
is achieved, the exercise should be continued for at least
4 minutes more. The second test: a fixed exercise protocol
lasting 6—8 minutes, where exercise comprises 45—60 % of
due value of maximum breathing capacity. This test is
recommended to be used in patients with more marked
disorder of external respiration function. Spirometry should
be taken before and after the load at minute 5, 10, 15, 20, 30
of rest. Forced expiratory volume (FEV)) is a key indicator
used to assess the results. Some authors make earlier
measurements — at minute 1 and 3 after exercise, while
bronchial spasm may sometimes occur as soon as the exercise
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is finished. ERS School Courses recommend to measure
FEV,at minute 1, 3, 5, 7 and 15. This test is considered
positive if FEV, is more than 10 % [61, 62].

So, what happens during a cardiorespiratory exercise test?
A body responses to any stress with a regulatory systems effort
and mobilization of adaptation mechanisms, with some
people showing moderate effort response and other people
exhibiting full-blown effort of regulatory systems to similar-
intensity influence. It depends on body reserves and state of
health. Application of functional exercise tests is
physiologically substantiated with one of the most important
systemic regularities formulated by P. K. Anokhin: «A body
responses to any influence with a change of several
physiological functions and selection of optimal regime of life
activity under new conditions. The nature of transient
responses at this moment reflects the peculiarities of relevant
regulatory mechanisms and may be served as their quality
criterion».

Factors that define physical working capacity include: a
respiratory function, ventilation-perfusion balance, a cardiac
function, regulation of peripheral circulation, muscles
metabolism. A respiratory function consists of a great number
of components, with the main ones: bronchial patency,
diffusion capacity, lung elasticity and respiratory muscle
function. Each of the abovementioned components has a
functional capacity margin which affects the extent to which
the patient’s physical activity will be limited. Study of a
functional capacity margin is only possible under stressful
exercise. Muscular physiology itself is based on coordinated
function of respiratory, cardiovascular and muscular systems.
Failure of any these systems may lead to impaired tolerance to
exercise. Tolerance to exercise may be defined as the body
capacity to ensure maximal supply of oxygen during intensive
exercise [7, 13—15, 47, 49]. Oxygen supply system consists of
the following functional components:

* a respiratory function which includes pulmonary
mechanics and respiratory muscles work, as well as the
mechanisms of ventilation regulation;

+ ventilation-perfusion balance, oxygen diffusion;

* change of heart rate and systolic volume;

+ distribution of blood flow favoring the working muscles;

* muscular metabolism which includes functions of
oxidizing and glycolytic enzymes.

Irrespective of considerable reserves of a body, even an
insignificant aberration of any element joining the oxygen
supply system manifests with decrease of maximal oxygen
consumption (MOC), being the major indicator of
cardiorespiratory system efficiency, which also serves as an
extent of aerobic capacity and an integral indicator of oxygen
transporting system. While exercise is a kind of stress, exercise
tests enable detection of first signs of pulmonary and
cardiovascular pathology, which, at the state of rest, are
‘concealed’ by the body reserve capacities [34]. In healthy
persons, MOC is restricted with the capacity of oxygen
transporting function of heart and the muscles ability to extract
and utilize oxygen supplied with blood flow to ensure aerobic
metabolism. In persons with cardiorespiratory pathology —
MOC is restricted with the extent of respiratory and cardiac
failure, and disorder of tissue metabolism [24, 25, 31]. Maximal




oxygen consumption is largely affected with general physical
fitness. Trained sportsmen have MOC nearly twofold exceeding
the normal rate inherent to people with a usual lifestyle. For
example, MOC in exercising athletes may increase more than
20 times and reach up to 80 ml/ min/kg. Moreover, aging
people that take sports lifelong have a large functional reserve
of cardiovascular system if compared to «inactive» people of the
same age [12, 36, 37, 38]. Build-up of cardiovascular functional
reserve during exercise test is initially achieved at the expense of
increased systolic volume and higher heart rate.During sub-
maximal and maximal exercise, further growth of cardiac
output occurs only due to rising heart rate. Rising heart rate is,
firstly, stipulated with decreased influence of parasympathetic
nervous system, and secondly, with increased sympathetic
activity. Maximal heart rate reduces with aging. Cardiac output
in healthy people of one age group varies in terms of systolic
volume rate. As a rule, it is higher formen, fortaller and fit
persons. Forhealthy people, heart rate during exercise
increaseslinearly with a rise of maximal oxygen consumption
(MOC). Achievement of due heart rate reflects maximal or
sub-maximal effort and is regarded as achievement of maximal
oxygen consumption (MOC). This maximal value is not
recommended to be achieved in patients, and it is a stringent
condition to stop. In patients with pulmonary diseases, maximal
heart rate usually fails to achieve due values, and pulse may be
higher than it should be for such level of maximal oxygen
consumption, and with the disease progress, the heart rate
reserve grows, and oxygen pulse (OP) falls. OP decrease reflects
hemodynamic effects of dynamic hyperinflation [46, 47].
Maximal oxygen consumption, like the external work, usually
rises during exercise almost linearly until maximaloxygen
consumption is reached. Further increase of capacity is
undurably maintained with anaerobic metabolism with
development of lactic acidosis. MOC to WR ratio is a so-called
rate of oxygenvalue of work (MOC/WR), and does not depend
on sex, age, or height, and reflects effectiveness of metabolic
conversion of chemical energy into mechanical work [48, 49].
Hemodynamic parameters during exercise test change as
follows. Systolic blood pressure may grow as high as 220 mm
Hg at peak load, and diastolic blood pressure, at the same
time, remains within normal range, i.e. below 90 mm Hg.
Blood pressure decline during exercise is an abnormal
phenomenon, therefore, the test must be stopped immediately.
Moreover, it should be taken into account that increased
cardiac output and the associated pulmonary blood flow
during exercise cause moderate growth of pressure in a
pulmonary artery. Forpatients with pulmonary pathology,
additional involvement of pulmonary vessels into blood
circulation and their dilation lead to considerable reduction
of pulmonary vascular resistance. And if a healthy person has
its blood pressure rising in a pulmonary artery until cardiac
output enhances 2—3 times, patients with bronchial asthma,
however, may start to exhibit insignificant pulmonary
hypertension even at the state of rest. Normally, blood
pressure in a pulmonary artery rises during exercise, and in
case of bronchial asthma, especially its grave form, resistance
in pulmonary vessels during exercise remains constant or
slightly grows. Factors stipulating pulmonary hypertension in
case of BA include: vasospasm, re-modeling of pulmonary
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arteries, and destruction of capillary bed in the result of
emphysema (at later stage of the disease). In order to
overcome the mentioned blood flow obstructions and to
ensure normal perfusion, pressure should be increased.
Development of pulmonary hypertension and pulmonary
heart are a consistent result of long-lasting course of
obstructive pulmonary diseases (BA, obstructive bronchitis)
[50]. In opinion of many scientists, normal pressure in a
pulmonary artery and normal general pulmonary resistance at
the state of rest do not always witness absence of any
pulmonary hemodynamics disorders, as they do not exclude
concealed pulmonary hypertension attributable to changed
pulmonary circulation, which are revealed during exercise or
at the phase of acute inflammation in bronchi. The more
bronchial obstruction grows, the more systolic, diastolic and
mean pressure in a pulmonary artery increases [51].

Another important indicator of cardiovascular functional
state is the speed of heart rate restoration. During exercise,
healthy people response to increased metabolic needs with
arespiratory minute volume (RMV) both at the expense of
respiration rate (RR) and enhanced breathing capacity (BC).
Breathing capacity grows approximately up to 50 % of vital
capacity, and ventilation is further increased mostly at the
expense ofrespiration rate, as increased respiration is a more
saving way to enhance ventilation at heavy exercise. To
determine, whether any limitation of physical working
capacity (PWC) is a result of ventilation disorders, it is
necessary to measure maximal pulmonary ventilation (MPV).
In healthy people, RMV at MOC usually ranges from 60 to 70
% of maximal pulmonary ventilation. The remaining 30 40 %
of MPV, which are not used, are the respiratory reserve.
Availability of this reserve means that in healthy people
maximal physical working capacity is limited with
cardiovascular factors rather than ventilation factors [52].
Maximal pulmonary ventilation is better to regard as a
criterion for a forced capacity of a respiratory apparatus, its
maximal «output» conditioned with properties of the
respiratory muscles, pulmonary and airways biomechanics.
With the disease progress, respiratory minute volume is often
limited with obstructive disorders of external respiration
function, which leads to dynamic hyperinflation manifesting
with increased respiration rate and reduced breathing capacity
[53, 54]. Consequently, respiratory muscles endure greater
load. Another nature of ventilation response to maximal
exercise is described in relevant references.In the authors’
opinion, patients with broncho-obstructive pulmonary
diseases have much higher ventilation than it is expected, due
to increased ventilation of dead space, insufficient gaseous
exchange and enhanced ventilation demand which lead to
lowering of physical working capacity and peripheral muscle
dysfunction [55—57]. Increase of respiratory rate in patients
during exercise results in reduced expiratory timeand,
consequently, to decreased air evacuation from alveoli, in
other words, «trapped air» grows. In its turn, increased
pulmonary hyperinflation impedes deeper breathing, thus
creating a vicious cycle. Such limitation of breathing capacity
under conditions of enhanced respiratory efforts during
exercise reflects neuro-mechanical dissociation of respiratory
apparatus, which, in its turn, contributes greatly to panting
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intensity in patients with bronchial asthma during exercise
[58—61].

Physical activity is also affected with functional state of a
nervous system. Global researches showed that patients with
bronchial asthma, especially the ones with a long-lasting
course of the disease, exhibit various clinical signs of nervous
system injury, both central and autonomic. Such patients
reveal changes of brain potentials, which prove dysfunction of
stem, mesodiencephalic and limbic-reticular complexes. And
these changes, in their turn, worsen the asthma course [62].

Moreover, the role of infection factor in the course of
asthma was proved with numerous studies. Some authors
associate disorders of myocardial activity in patients with
asthma with long-lasting persistence of pathogenic and
opportunistic microbial population and with effects of two
factors: infectious-toxic and allergic (mediator) [26, 46].

Currently, scientific material is being actively collected,
which refers to disorders of cardiorespiratory functional state
in patients with bronchial asthma and reasons that cause such
disorders.

Conclusion

Exercise testing of patients with bronchial asthma, its
analysis and forecasts are of immediate interest, as it will
allow for development of new methods to diagnose, treat and
prevent appearance and progression of cardiorespiratory
disorders, and allow for improved quality of life in this
category of patients.
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KAPOMOMYNIbMOHAJIbHOE TECTUPOBAHUE BOJIbHbIX
BPOHXUAJIbHON ACTMOW

J. M. Kypuk, A. U. Adoamuyk, A. A. Kanapckuii,
U. II. Typuuna., E. H. Kpvinau, M. b. Cuneaesckuii

Pesiome

Ha cezo0nsawnuii oerv HedocmamouHo OaHHbIX 0 (YHKUUOHAALHOU KOOp-
OQUHAUUU MEICCUCMEMHBIX C8s3ell UEHMPAAbHOU, N1e204HOIl, Kapouo2emoou-
HAMUKU, 2eMOpeonoeUl U 2eMoCmasa 6 Qu3au4eckoil akmugHocmu 60AbHbIX
BA, 6edv onu cocmasnsitom Makpo - u MUKpPOyposHesble CUCHEeMbl KPOBOO-
OpauwieHus, usparom 6 opeaHuMe 4ea08eKa OCHOBHYIO U OP2AHU3YIOULYIO POb.
Yuumeigas axmyanvHocms 6occmanogumenvho2o aewenus u uzueckol
peabuaumayuu 60abHbIX BA, 0cobblii unmepec npedcmaensiiom 60npoCyl
onpedenerus CHOCOOHOCMU NAYUEHIMOS K NPeOenbHbIM QUIUHECKUM YCUNUAM,
mo ecmv — usuueckoii pabomocnocobnocmu. Cyujecmayem MHO20 pa3HoO-
BUOHOCME KAUHUMECKUX HASPY30HHbIX MeCmos8 045 006eKMUBHOU OUEHKU
@ynKyuonanvhvix pesepeoe opeanusma. C ucnonv3o8anuem 0OHUX MONCHO
HOAYHUMb OCHOGHYIO UHGOPMAYUI0 — IMU MemOoObl NPOCHbL 8 UCHOAHEHUU U
He mpeGYIom CHeyuanbHo20 OCHAWeHUsl, opyaue 0arom NOAHYIO OUEHKY QYHK -
yuu 8cex cucmem, 3a0eiicmeo8aHHbIX 8 GbINOAHEHUU Npodbl, U mpebyiom
CA0CHO20 000pydosanus. B Hacmosujee epems npedonoumeHue omoaemcs
8eA03peoOMempUY U MPeOMURY, NOCKOAbKY OHU NO30ASIOM MOYHO 003Upo-
8amb Ha2py3Ky u obecneuugaiom yuacmue 6 pabome KpynHuIX epynn Moluly.

Kapouonyavmonanvroe mecmuposanue ¢ Hazpy3koii ce uauje Ucnonb3y-
emcsi 6 KAUHUYeCKOl npakmuke 0as OUAeHOCMUKU 3a001e6aHUll, CONPO6o-
JHcoaembix 00bIWKOL npu PU3UMeCKoll Haepy3Ke U CHUNCCHUeM mMoaepanm-
Hocmu K ¢u3uueckoll Haepyske. Pezyabmamer npo6vi  nozeoasiom
008eKMUBHO OUeHUMb PYHKUUOHANbHbIE De3epebl OPeaHU3Ma, NOAYHUMb
BAJNCHYIO UHGDOPMAUIO 0 KaNCOOT U3 CUCTEM, YHACMEYIOUUX 8 BbINOAHEHUU
npobbl, U NOMOUb @ onpedeseHuU MeXaHU3MO8, AUMUMUPYIOUWUX 8bINOAHE-
Hus gusuyeckoil Haepysku. Haepy3ounoe mecmuposanue 16151emcs 0CHO8-
HbIM KOMNOHEHMOM 04 OUEHKU Ne20YH020 80CCMAHO6ACHUSI Y OO0NbHBIX
XOBJI, BA u dpyeumu xponuueckumu 601e3HAMU N€2KUX.

TIposedenue mecmuposarnus ¢ gusuueckoii Haepy3koi y 001bHbIX OPOH-
XUAABHOU ACMMOIL, e20 AHAAU3 U NPOHO3UPOBAHUE AKMYAAbHO, YMO N0360-
AUm paspadomams Hogvle cnocobbl OUACHOCIMUKU, Ae4eHUs U NPOPUAGKMU-
KU O3HUKHOBEHUS! U RPO2PECCUPOBAHUS HAPYUEHUT KapOUuopecnupamopHoil
cucmembl U yAyHUUMb KA4ecmeo HCU3HuU y OaHHOU Kameeopuu 601bHbIX.

KiioueBble cioBa: Oponxuanvhas acmma, KapoOuonyaibMOHAAbHOE
mecmuposanue, KapouopecnUupamopHas cucmema, QuuvecKas aKmug-
HoCMb.

Hayuno-npakmuueckuii acypran «Acmma u Annepeus», 2013, No3
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CARDIOPULMONARY TESTING
OF PATIENTS WITH BRONCHIAL ASTHMA

L. M. Kuryk, O. I. Adamchuk, O. A. Kanarskyi,
1. P. Turchyna. O. I. Krylach, M. B. Synhaievskyi

Summary

Currently, we lack data on functional coordination of inter-system
connections among central, pulmonary system, cardiohemodynamics,
hemorheology and homeostasis in physical activity of patients with BA, as these
comprise the macrolevel and microlevel of blood circulatory system that play
main and organizing roles in a human body. With a view of topicality pertaining
to remedial treatment and physical rehabilitation of patients with BA, the issues
of determining the patients capacity to maximum exercise, i.e. physical working
capacity, are of particular interest. There are many kinds of clinical exercise
tests developed for objective estimation of the body functional reserves. Some
tests are simple and do not require any special equipment, however, they give
general information; others give full estimation of all system functions involved
in the exercise, but they require complex equipment. Preferences are currently
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given to bicycle ergometry and treadmill, as they allow for precise amount of
exercise and ensure working of large ground of muscles.

Cardiopulmonary exercise testing is increasingly often used in clinical
practice to diagnose diseases with panting during exercise and reduced tolerance
to exercise. Test results allow for objective assessment of body functional
reserves, gaining of valuable information about each system involved in the test,
and identification of mechanisms that limit making the exercise. Exercise test is
a basic component required to assess lung restoration in patients with chronic
obstructive pulmonary disease (COPD), BA and other chronic pulmonary
diseases.

Exercise testing of patients with bronchial asthma, its analysis and forecasts
are of immediate interest, as it will allow for development of new methods to
diagnose, treat and prevent appearance and progression of cardiorespiratory
disorders, and allow for improved quality of life in this category of patients.

Key words: bronchial asthma, cardiopulmonary testing, cardio-respiratory
system, physical activity.
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