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In recent decades have seen a significant increase in interest
specialists to the problem of physical activity in patients with
bronchial asthma (BA) [2, 3]. The relevance is that patients
with asthma level of physical exclusion — one of the main
psycho-emotional stress causes hindering the normal way of
life of the patient, remains high [6, 10]. Especially the
question arises the question for people of working age, which
is characterized by sedentary life. They have formed the
so-called “physical intolerance,” leading to disability and in
some cases early disability [13]. Since the cardiorespiratory
system has a crucial role in physical activity was necessary
because of early diagnosis of functional lesions [1, 4].

Test with dosed physical activity is the ideal and most
natural method provocation to assess the usefulness of
physiological compensatory — adaptive mechanisms of the
organism, and the presence of overt or covert pathology — the
degree of functional disability cardiorespiratory system [5, 7,
8]. Tests using physical activity based primarily on the need
for increased oxygen consumption due to the transfer of the
body under load to a higher metabolic rate and quantity of
oxygen consumed during the growing workload is exactly
reproducible quantitative measure that can be used to evaluate
the patients [9, 11].
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Changes in functional state of cardiorespiratory system
under the influence of physical activity currently well
understood primarily in healthy individuals, athletes and
patients with cardiological diseases. In the literature there
are works that relate to this issue in patients with asthma.
According to the authors, after performing at maximum
load in patients increased minute volume of blood flow
(Hawk), increased resistance in the pulmonary circulation
(ICC), increased pressure in the pulmonary artery, often
appeared on the electrocardiogram T-wave voltage
reduction, shift down segment PQ and segment ST. In
addition, the observed cardiac arrhythmia by type of
arrhythmia and paroxysmal tachycardia. There is evidence
that patients with asthma exercise provokes
bronchoconstriction [17, 18]. The main cause bronchospasm
caused by exercise or hyperventilation is cooling airways,
loss of moisture and heat, as well as increased osmolarity of
bronchial mucus in these circumstances. The effect of these
factors in patients with asthma causes degranulation of mast
cells due to their increased ability to release inflammatory
mediators, as evidenced by an increase in plasma
concentrations during exercise histamine and several other
mediators [14, 22].




Deepening the degree of obstruction, the ability to deepen
breathing and to increase respiratory volume and lung
ventilation in patients with asthma in response to reduced
physical activity. They are characterized by a significant
increase in respiratory rate which is supported by the
appropriate load minute volume of respiration (PROGRESS).
Changes of lung function parameters help to increase the time
patients adapt to physical activity and a significant increase in
energy costs. According to the same authors, were found quite
close correlation between indicators of central hemodynamics
and respiratory function, which constitutes a violation of
coordinated cardio — vascular and respiratory systems, and
there are different options hemodynamics in unilateral change
in respiratory function in patients during and beyond attack
[16, 23]. Therefore, the main goal of this work was to
investigate physical activity in patients with asthma of moderate
severity depending on the controllability of the disease.

Materials and Methods

Research conducted at the SO «National Institute
Phthysiology and pulmonology named after F. G. Yanovsky
NAMS of Ukraine». The study involved 30 people with an
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average degree of asthma (constant presence of long daytime
symptoms, exacerbation on average every 3—4 months,
frequent nocturnal symptoms, partial restriction of physical
activity caused by asthma or POSex FEV1 of 60 % to 80 % of
appropriate, daily fluctuations POShvyd or FEVI > 15 %
increase in frequency of use [3,-agonists short-acting inhaled
up to 8 overnight, courses of oral corticosteroids is not more
than 1-2 times a year). When the diagnosis of asthma was
taken into account history, clinical symptoms, indicators of
lung function, reversibility of obstruction in the sample with
bronchodilators. The selection of patients by severity of
asthma was conducted in accordance with the criteria of the
Order of the Ministry of Health of Ukraine Ne 128 from
19.03.2007 “On approval of clinical protocols of care,
specialty “Pulmonology”. The group included 14 men and 16
women, mean age (51,3 £ 2,2) years, FEV1 (64,5 £ 2,2) %,
FEVI1/FVC (76,8 + 1,9) with a duration of asthma (15,9 + 1,8)
years, the frequency of asthma exacerbations — (2,1 = 0,3)
times/year who received only standard basic therapy
remission, which includes the use of inhaled corticosteroids
and B,-agonist for short-acting purchase of asthma symptoms.
At the beginning of observation in all patients, whom it was

Performance lung volumes, capacities, bronchial obstruction in patients with asthma with persistent course of mod.’:rgiee !
severity in acute and remission (M = m)
Indicators Patients with asthma moderate severity (n = 30)
acute phase remission phase
1 2 3

R tot (%) 135,5 + 78,2 131,4 £ 78,2
IC (%) 92,6 + 4,4 98,4 + 4,4
VC yax (%) 952 + 4,9 99,4 £ 4,9
ERV (%) 1025+ 5,5 103,1+5,5
RV (%) 89,2 +6,7 93,5+6,7
ITGV (%) 98,7 5.2 96,6 £ 5,2
TLC (%) 108,3 + 7,2 105,6 £ 7,2
FEV, (%) 59,3 + 5,6 68,4+ 56
FVC (%) 79,3 +2,4 82,3+2,4
FEV, /VC yax (%) 85,6+ 3,8 86,6 + 3,8
MEF ,; (%) 51,9+6,9 68,4 £ 6,9"
MEF , (%) 42,487 53,2+ 8,7
MEF , (%) 29,3+ 10,2 35,5 +10,2°
PEF (%) 69,8 + 10,5 76,9 £ 10,5
DLCO (%) 69,8 + 4,1 73,6 £ 4,1
KCO (%) 68,5 + 5,6 69,2 5,6
VA (%) 93,4 +32 96,4 + 3,2
Vin (%) 96,2 + 5,2 97,3+5,2
FRC (%) 94,3+3,.2 96,2 £ 3,2
Note. * Clinically significant difference between the performance in the second group of patients during exacerbation and remission (p < 0,05).

ACTMA TA AJIEPTIA, Ne2 - 2015




=—— OPUTIHANIbHI CTATTI

necessary, the correction was underlying disease under
treatment severity of the disease. Hard comorbidity was not
observed in any of the patients. As controls were examined 25
healthy volunteers had no clinically significant severe
pathology.

In the course of work used the following methods:

General — clinical, collecting medical history, review of
patient research ventilation lung function and determine
violations of exercise tolerance and determination of the basic
mechanisms of these disorders in patients with asthma using
cardiorespiratory stress test (on «Erhopnevmotests OM/05-C
(«Erich Jaeger», Germany) and erhospirometry system
Oxycon Pro — Version JLAB 4.67 produced by VIASYS
Healthcare (Germany), statistics [15, 19, 21, 24, 25].

Results and discussion

The study found that during exacerbations of asthma in
patients with moderate severity course, vital capacity, forced
vital capacity, forced expiratory volume in the first second,
peak expiratory volume velocity, instantaneous expiratory
flow volume reduced, monitored upward trend in values of
bronchial resistance and residual volume of the lungs,
reducing intrathoracic gas volume and capacity breath.

In evaluating the data, on acid — base and blood gas state,
found that patients with asthma with persistent course of
moderate severity present minor effects compensated
respiratory acidosis as an exacerbation and in remission (see
table 2)

Analysis ofthe datashowed the following veloerhospirometry
datas. Regardless or exacerbation or remission phase of
asthma — physical activity decrease from moderate to severe.
The mechanism for this is that the functional activity of the
respiratory system due to chronic bronchospasm reduced, so
the air gets to the lungs, according to a lesser amount, and

therefore less oxygen to the bloodstream is supplied to the
muscles. This confirmed the reduced erhospirometry
indicators of the activity of respiratory system in absorption
and utilization of oxygen: V’O2 / kg reduced to (5,8 £ 1,2)
ml/min/kg, V’O2 / kgto (72,8 + 2,4) %, V’O2 to (83,1 £ 3,5)
%, V’02p (78,6 £ 3,3) %, V’O2max, to (87,5 + 2,4) %, V’O2
(V-slope) — (2292,6 + 120,5) ml/kg, V’CO2 (V—slope) —
(2339,2 + 104,6) ml/kg, RER — (1, 02 £ 0,1)%, BR —
(72,9 £ 4,2) %. There were discounted rates that reflect the
efficiency of the cardiovascular system: dHR/dO2 to
(75,6 £ 6,5) %, HR/VO2 to (6,9 £ 2,2) beats/ml/kg, HR to
(125,9 + 3,1) I/min and (84,1 + 2,8)%, VO2 / HR (10,8 +
2,5) brs/ml/kg and (89,5 £ 1,1) %, HR/Vkg to (8,1 £ 4,1)
beats/min/kg, SAT (182,8 = 6,1) mmHg, DAT to (71,2 = 4,5)
mmHg, Sp0O2 — (92,2 + 8,5) %.

As a result, decreasing exercise tolerance and level of work
performed: W to (68,6 = 3,6) % and (0,7 £ 0,2) W/kg,
(97,2 £ 5,8) BT, dO2/dW to (6,5 + 1,1) ml/min/watt, MET
to (4,2 £ 1,3) r. 0., RW (0,6 + 0,1) W/kg, PMA (76,8 & 5,8)
%, dyspnea score on a scale debt before the test was (0 + 0,0)
scores on a scale dyspnea score debt after the test was
(3,9 = 0,4) points.

After 3 months of observation, in remission of asthma,
significant changes in estimated parameters compared with
aggravation, was not. There was no significant change in
terms of the efficiency of the cardiovascular system, resulting
in exercise tolerance and level of work performed and the
physical activity of patients remained reduced. More detailed
information is presented in table 3.

After a year of observation, in assessing the results of
remission, was found no significant changes compared to the
period of exacerbation and significant differences with the
group of healthy individuals.

Table 2
The evolution of the acid-base and blood gas composition in patients with asthma with the course of moderate severity
in acute and remission (and compared to the healthy group) (M = m)
Moka3Huk 3poposi XBopi i3 nepe6irom cepefHbOro CTyNneHs TAXKOCTI
(n = 25) (n =30)
tha3a 3arocTpeHHs c¢haza pemicii
1 2 3 4
HCO,, mmol/l 23,8+ 0,4 24,3 + 0,5% 24,1+ 0,28
PCO,, mmHG 36,8+ 1,2 37,6 + 1,28 37,4 + 1,1&
PO,, mmHG 64,7 +1,7 61,3 1,08 63,5+ 1,24
PH, sigH.oA. 7,41 £ 0,007 7,41 £ 0,02 7,41 + 0,004
SO, % 97,6+ 0,7 94,7 + 0,48 96,3 + 0,3
SBE, mmol/l 0,704 2,0 +0,3% 1,5+ 0,5%
SBC, mmoll 235+ 0,2 24,8 + 0,3% 24,1+0,2
Notes:
1. * — a difference of compared to the aggravation phase, confirmed statistically (p < 0,05).
2. & — a difference of compared with the rate of healthy, confirmed statistically (p < 0,05).
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Table 3
Indicators of cardiorespiratory stress test in patients with asthma dynamics, (M = m)
Indicators Healthy (n=25) Patients with asthma moderate severity (n = 30)
acute phase remission phase
3 months 12 months
of observation of observation
1 2 3 4 5

The duration of the 3rd 12,92 + 3,2 6,3+ 2,1* 6,4 + 2,0t 6,3 +2.2¢
phase of the test (min)
V'O,/kg (ml/hv/kg) 7711 58+ 1,2# 4,2 +1,4* 3,3 + 1,6
V'O, /kg (%) 82,3+5,6 728 +24" 73,9+22" 742 +24"
V'O, (%) 102,3 + 5,6 83,1+35 84,9+36 853+4,1"
V'O, (%) 943+89 78,6 +3,3" 78,2+ 32" 779+ 36
VO, (%) 99,3+ 10,3 87,5+24" 88,7 22" 87,9+24"
V'O, (ml/kg) 2498,3 + 135,3 2292,6 + 120,5* 2320,2 + 122,8* 2315,3 + 128,8*

V'CO, (mi/hv)

2106,2 + 125,3

2339,2 + 104,6"

2366,3 + 101,6*

2381,3 + 111,2*

RER (r.0.) 0,95 + 0,1 1,02+ 0,1 1,06 0,1 1,012 0,1
BR (%) 88,1+62 72,9+ 42¢ 73,6 + 36" 732 +23*
t (hv) 0,66 + 0,1 0,52 + 0,1 0,55+ 0,2 0,52 + 0,1
t-ex (hv) 1,28+ 0,2 1,35+ 0,4 1,33+0,5 1,31+0,2
t/tot (hv) 0,51 + 0,1 0,50 + 0,1 0,50 + 0,1 0,49 + 0,1
BF (I/hv) 465+ 56 51,2 + 3,1 52,4 +32 52,3+33
BF (%) 88,6 + 6,1 79,2 + 6,1 79,5+ 5.2 78,5+ 4,38
VDe/NVT (%) 11,1+25 9,65+1,5 102+ 1,6 98+18
VDCVT (%) 19,3+1,2 16,3+ 2,7 17,527 16,9+2,9
V'E (Ihv) 71+15 6,9+19 70+19 71+18
V'E (%) 58,3 + 2,1 56,3 3,7 571£37 53,9 + 32
VENCO, (%) 236+22 241+42 238 +42 23,3 +4,1
VENO, (%) 23914 23,3+ 4,1 235+ 3,9 232+32
AT (%) 49,65 + 4,3 48135 493 +36 48,9+ 3.2
SVc (ml) 84+15 7117 76+17 72+14
FECO, (%) 40116 3,56 + 1,1 3,88 + 1,1 382+12
FETCO, (%) 523+12 49+19 5019 52+18
FETO, (%) 16,21 = 4,4 15,56 + 2,2 15,74 + 2,2 14,89 = 2,4

ACTMA TA AJIEPTIA, Ne2 - 2015




=—— OPUTIHANIbHI CTATTI

Continuation of table 3

Indicators of cardiorespiratory stress test in patients with asthma dynamics, (M = m)

Indicators Healthy (n=25) Patients with asthma moderate severity (n = 30)
acute phase remission phase
3 months 12 months
of observation of observation
1 2 3 4 5

FEO, (%) 15,25 + 5,3 16,24 + 3,1 15,99 + 3,1 14,87+ 4,1
FECO, (%) 2,6+09 2,0£0,2 22:02 21+04
PETCO, (kPa) 5,92 + 1,1 4,95+1,3 501+1,3 51417
PETO, (kPa) 14,82 + 3,2 12,89 £ 2,1 13,01 £ 2,1 12,98 + 3,2
DI (r. 0.) 0,69 +0,2 0,45 + 0,1 0,51+0,2 0,50 = 0,1
W (%) 92,935 68,6 £3,6 724+41" 721+41"
W (Wt/kg) 2911 0,7+02" 08=01" 12+01"
W (WH) 185,0 6,3 97,2 +58" 96,3+7,1" 959 +8,1"
dO,/dW (mi/hv/Wr) 11,4213 65+1,1" 6911 6411
dHR/dO, (beats/min/mi) 78,6 + 4,5 75,6 £ 6,4 78,5 + 6,5 76,5+ 59
HR/VO, (beats/ml/kg) 2716 6,9=22" 6721 65=28"
HR (Vhv) 112,5 8,6 1259+ 31" 1208 +3,1" 1193+ 2,9"
HR (%) 93,5+09,2 84,1+28" 85,8 +2,9 88,122
VO/HR (sp/mi/kg/) 10,2 + 2,6 10,8 + 2,5 6521 71222
VO/HR (%) 88,6 £ 9,6 89,5 + 1,1 72,4 £1,1% 67,8+ 0,8"
HR/Vkg (%) 92+38 8,1 =41 7,0+39 82+22
SpO, (%) 98,6 + 8,2 92,2+ 85 93,4 + 8,5 92,9+82
CAT (mmHg) 155,3 + 6,2 182,8+6,1" 181,9+6,2" 182,7 = 6,2"
[IAT (mmHg) 82,3+53 71,245 72,8+ 4,6 72142
EqCO, (%) 243+23 22,9+ 2,1 239+22 23,6 + 2,4
EqO, ( %) 252+1,2 241+26 249+28 24,6+ 2,1
MET (kcallkg) 84+16 42:13" 49:14" 52+1.2"
RW (relative workload) 12401 0,6 01" 07+02" 0,6+01"
(Wikg)
PR (BT e 89,3 + 6,2 76,8 + 5,8" 80,965 82,4+61"
achieved) (%)
Evaluation
of breathlessness 0+0,0 0+0,0 0£0,0 00,0
on a scale debt before
the test (points)
Evaluation of breathless-
ness on a scale debt 0-1 39:04" 33:+04" 22:04"

after the test (points)

Note. # — A difference of compared with the index of healthy individuals proved statistically (p <0,05).
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Conclusions

In patients with asthma of moderate severity, regardless of
controllability of the disease during exercise comes as no
effective functioning of the pulmonary system, and not
productive reaction cardio - vascular. Namely, excessively
increasing respiratory minute volume due to respiration rate
and not the depth (chronic bronchospasm), systolic blood
pressure and heart rate, causing the heart is unable to provide
an adequate minute volume of blood to meet the energy in the
muscle fibers, removing excess breast acid and maintain
adequate muscle work load.
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®UINYECKAA AKTUBHOCTb BOJIbHbIX BPOHXUAJIbHOMN
ACTMOW B 3ABUCUMOCTMU OT KOHTPOJINPYEMOCTH
TEYEHUA 3ABOJIEBAHUA

10. H. @ewenro, H. A. [Tpumywixo,
JI. M. Kypuk, A. A. Kanapckuii, 1. I1. Typuuna

Pesome

OcHO6HOIL Ueavio npogederHoll pabomot ObiA0 UccAe008amMb Pu3uve-
CKYI0 aKmueHocmb y 004bHbIX Oponxuasvroi acmmoii (BA) cpedueii
CHeneHu msadjcecmu 6 3a6UCUMOCIU OM KOHMPOAUPYEMOCMU meveHus
3ab0ne6anus.

Marepuanst W Metoabl. Hccaedoganusi nposoduaucy Ha 6ase
I'Y «Hayuonanvhwlii uncmumym @musuampuu u nyabMOHOAOUU
um. @. I. Jnoeckoeo HAMH Ykpaunsr». B uccaedosanuu npunumanu
yuacmue 30 uenosek co cpeoueii cmenenvto maxcecmu bA. Ilpu yema-
Hoeaenuu ouaenoza bA ywumvieascs anammnes, KauHuueckKue cUMnmMo-
Mbl, nOKazameau QYHKUuu 6HeuwiHeeo ObIXAHUS, 00pAMUMOCHD
oocmpyKkyuu 6 npobe ¢ Oponxoasumuxom. B Havanre Habawdenus ecem
00AbHbIM, KOMOPLIM 3M0 0blA0 HE0OX00UMO, npogedeHa KoppeKiyus
0a306020 AeueHUss 8 COOMBEMCMGUU ¢ MANCECMbIO 3a001e8aAHU.
Taoxcenoii conymemeyroueit namoao2uu He Haba0al0cy HU 'y 00HO20
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u3 obcaedosannbvix. B kavecmee konmpona bviau 0bcaedosanst 25 300-
POoBbIX 000p0BOABYEE, HE UMEGUIUX MANCENOU KAUHUYECKU 3HAHUMOU
namono2uu.

Pe3ynsratel m ux obcyxknenue. Y 6oavnoix BA cpedneil cmenenu
msadcecmu, He3asUcumMo om KOHmpoaupyemocmu 3aboneeanus, npu
8bINOAHEHUU PU3UMECKOU HAPY3KU NPoUcXooum Kax Hedpppexmusroe
GYHKYUOHUPOBAHUE N€204HOU cUCmeMbl, MAK U HenPOOYKMUBHAA peak -
Yus cepdevHo-cocyoucmoil, a UMeHHO: Ype3MepHO 603pacmaem MUHym-
HbLll 00Bem JbIXaHUA 3a cuem 4acmomst ObIXAHUS, a He 2AYOUHbL (XPOHU-
yeckuii OpoHXOCNAsm), Ccucmoauyeckoe apmepuaivHoe OdagieHue
u uwacmoma cepoeuHviX COKpaujeHul, 6 pesysbmame 4e2o cepoye
He 6 cocmosHuu obecneuums adeK8aAMHbLI MUHYMHbLIL 006eM Kposu
0451 NOKPbIMUs dHepeo3ampam 6 MbluledHbIX 6040KHAX, BbieedeHue
u30bIMKa MOAOUHOU KUCAOMb U NOOOepicanus adeK8amHoil Hazpy3Ku
MbluieuHol padomol.

KuoueBsle ciioBa: 6ponxuanvhas acmma, QuauuecKkas aKkmugHoCms.
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Summary

The main purpose of this work was to investigate physical activity in
patients with moderate BA, depending on the controllability of the
disease.

ACTMA TA ANEPTIA, Ne2 - 2015

Materials and methods. The studies were conducted on the basis of
the SI «National Institute Phthysiology and pulmonology named after
F. G. Yanovsky NAMS of Ukraine». The study involved 30 people with
moderate asthma. Diagnosis of asthma was taken into account history,
clinical symptoms, lung function, reversibility of obstruction in the
sample with bronchodilators. At the beginning of the observation, all
patients that it was necessary, the correction of the base treatment of the
disease severity of the disease, respectively. Severe comorbidity was not
observed in any of the patients. As a control, were examined 25 healthy
volunteers who had no severe clinically significant pathology.

Results and conclusions. /n patients with asthma of moderate
severity, regardless of controllability of the disease during exercise comes
as no effective functioning of the pulmonary system, and not productive
reaction cardiovascular. Namely, excessively increasing respiratory
minute volume due to respiration rate and not the depth (chronic
bronchospasm), systolic blood pressure and heart rate, causing the heart
is unable to provide an adequate minute volume of blood to meet the
energy in the muscle fibers, removing excess breast acid and maintain
adequate muscle work load.
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