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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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APPLICATION OF HYPOXIC TRAINING IN ELDERLY PATIENT
WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE:
IMPACT ON THE STATE OF MICROCIRCULATION

'Asanov E., 'Duzhak G., !Golubova Y., 'Dyba L., 2Asanova S.

IState Institution “Institute of Gerontology named after D.F. Chebotarev of NAMS of Ukraine”, Kyiv;
2"Zdravo" Pharmaceutical Marketing Company, Kyiv, Ukraine

Hypoxia is both a cause and a characteristic syndrome of
aging. Age-related hypoxic changes contribute to the develop-
ment of pathological processes, in particular, diseases of the re-
spiratory system [2,7,11]. Therefore, the development of lung
pathology, in particular, chronic obstructive pulmonary disease
(COPD) in old age is understandable.

COPD as one of the leading causes of morbidity and mortal-
ity continues to attract the attention of many researchers. This
is due to the continued spread of this pathology, as well as the
lack of effectiveness of treatment [5,9,10]. Along with smoking,
air pollution, population aging has a significant impact on the
incidence of COPD [9,10]. Moreover, the proportion of elderly
patients in the age structure of COPD continues to grow [9].

In the development of COPD, along with other pathogenetic
processes, the relationship between disorders of external respi-
ration and the functioning of the cardiovascular system, in par-
ticular, its microcirculatory system [4,13]. According to some
authors, there is a direct link between COPD and various patho-
logical conditions of the cardiovascular system [1,13]. Disorders
of microcirculation and endothelial function are essential in the
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mechanisms of development of disorders of the cardiorespira-
tory system in COPD [4,13].

Microcirculation disorders in patients with COPD primarily
affect the elderly. This is due to changes in microvessels, de-
creased vascularization with aging, which can cause tissue hy-
poxia [3,7].

Thus, the implementation of therapeutic measures aimed at
improving endothelial function and the functioning of the mi-
crocirculatory system in patients with COPD, especially the el-
derly, is relevant and justified.

The choice of treatment tactics in elderly patients with COPD
requires a balanced approach, taking into account the benefits
and risks of therapeutic effects [5,9]. The use of drug therapy
in the elderly is often limited or impossible. Therefore, in the
elderly and senile age, drug-free treatment methods attract at-
tention. The advantage of these treatments, in particular, is the
complexity, physiology, low risk of side effects.

Among drug-free treatments, hypoxic training has become
widely accepted. The use of hypoxic training is based on the
development of adaptation to hypoxic effects. But due to cross-
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adaptation, adaptation to other factors also develops [3,12,14].
We have also gained experience in the use of hypoxic training in
the elderly, in particular, in patients with COPD [2,3].

At present, in the available literature we have not found stud-
ies to assess the effectiveness of the impact on the microcircula-
tion and the duration of the therapeutic effect of hypoxic training
in elderly patients with COPD.

The aim of the study was to determine the effectiveness of the
effect on microcirculation and the duration of the therapeutic ef-
fect of hypoxic training in elderly patients with COPD.

Material and methods. The research was conducted in the
general therapy department of the State Institution “Institute
of Gerontology. DF Chebotaryov National Academy of Medi-
cal Sciences of Ukraine “. All research procedures, patient in-
formation, informed consent form were agreed by the ethics
committee. Participation in the study was voluntary, all patients
received detailed information about the study and signed an in-
formed consent.

47 patients with COPD aged 60-74 years were examined (on
average, 68.3+4.5 years). Patients were out of exacerbation, I - II
centuries. bronchial obstruction (GOLD I - II), clinical groups A
and B, with a disease duration of 8 to 25 years. The diagnosis of
COPD was established in accordance with the recommendations
of GOLD and the order of the Ministry of Health of Ukraine Ne
555 from 27.06.2013.

All patients received basic maintenance therapy for COPD
(B-receptor agonists or short-acting M-cholinolytics, p-receptor
agonists or long-acting M-cholinolytics, or a combination there-
of) and salbutamol on demand as an emergency drug.

All examined patients with COPD were divided into two
groups: the main (29 people), who received real interval nor-
mobaric hypoxic training (INHT) and control (18 people), who
received simulated training (IT). Division into groups was per-
formed by the method of simple randomization using a table of
random numbers.

The type and severity of violations of the ventilatory func-
tion of the lungs were assessed by spirography and the curve
“flow - volume” of forced exhalation on the device “Spirobank”
(Mir, Italy).

Resistance to hypoxia was determined by performing a hy-
poxic test with inhalation of a gas mixture with 12% oxygen.
The duration of hypoxic exposure was twenty minutes; the dura-
tion of the initial and recovery periods was five minutes. When
conducting a hypoxic test to monitor blood saturation (SpO2)
using a monitor “UM-300” company “UTAS” (Ukraine) [2,3].

The condition of the cutaneous microcirculation was assessed
by the volumetric rate of skin blood flow (VSkBF) using a la-
ser flowmeter (BLF 21D, Transonic S. Inc., USA) on the in-
ner surface of the forearm. To assess the functional state of the
endothelium at the level of the microcirculatory vascular bed
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used a test with reactive hyperemia according to the method of
Korkushko O.V. et al. (2002), which characterizes the ability of
the endothelium to synthesize endothelial relaxation factors [6].

INGT was used to increase the efficiency of microcircula-
tion and endothelial function in elderly patients with COPD.
The course of INGT consisted of 10 daily sessions, each session
included three five-minute cycles of hypoxic exposure, alternat-
ing with five-minute periods of normoxia. Only 15 minutes of
hypoxic exposure per workout [2,3].

The selection of the level of hypoxic load for INHT was car-
ried out individually by conducting a hypoxic test [4]. INHT and
hypoxic tests were performed using the automated software and
hardware complex “Hypotron” (Ukraine).

The studies were performed at baseline (before training), im-
mediately after, one month and three months after the course of
training.

Data processing was performed using Excel 2010 (Micro-
soft Office 2010, Product ID: 02954-076-111196, Order ID:
6368848992). All studied indicators had a distribution close to
normal, so parametric statistical procedures were used. The nor-
mality of the distribution of the obtained data was checked using
the Kolomogorov-Smirnov and Shapiro-Wilk tests. The mean
values of the indicators (M) and their standard deviation (SD)
were calculated. ANOVA analysis of variance using the Bonfer-
oni correction was used to determine the statistical significance
of the differences. Correlation analysis was used to establish the
dependencies. A statistically significant level of reliability was
considered p<0.05.

Results and discussion. The analysis of the obtained data
showed that due to the adaptogenic effect of hypoxic training
in the examined elderly people with COPD, the general state
of tissue perfusion at the level of microvessels and endothelial
function improved. Thus, immediately after the course of INGT
in elderly people with COPD there was a statistically significant
increase in OSH at rest and post-occlusive hyperemia (Table 1).
Positive changes in microcirculation and endothelial function in
elderly patients with COPD persisted for one month after the
course of INHT (see Table 1). Unfortunately, three months after
the use of INHT in elderly patients with COPD, microcircula-
tion and endothelial function returned to baseline (Table 1).

It is also important to note that the improvement in micro-
circulation and endothelial function due to the use of INHT in
elderly patients with COPD depended on an increase in SpO2.
The correlation analysis revealed a high relationship between
the increase in SpO2 and the improvement of VSKBF both
immediately (r=0.71, p<0.01) and one month after the use of
INHT (r=0.71, p<0.01) in patients with COPD in the elderly.
The improvement in endothelial function also depended on the
improvement of the body’s oxygen supply as a result of the use
of INHT in elderly patients with COPD. There was a relation-

Table 1. Dynamics of microcirculation and endothelial function in elderly patients with COPD using INHT (M=SD)

VSKkBF
Indicators rest, post-occlusive hyper- development time of recovery
ml/min.x100g emia, ml/min.x100g peak reaction, s time, s
The initial state 1,45+0,17 5,00+1,19 22,9345,71 120,52+13,86
After treatment 1,64+0,19" 6,33+0,93" 17,07£5,11° 135,17+14,38*
After one month 1,60+0,17 6,09+0,88" 20,86+4,72 131,21£15,55
After three months 1,54+0,16 5,16£1,12 22,76%5,58 123,17+13,79

notes: " - differences in comparison with the initial state are significant, p<0,01, * - differences compared to baseline are significant,

p<0,05; ANOVA single-factor post-hoc analysis of variance using the Bonferoni correction was used
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ship between an increase in SpO2 and an improvement in maxi-
mal VSKBF immediately after INHT (r=0.50, p<0.01), and one
month after INHT (r=0.44, p<0.05) in patients with COPD el-
derly.

It should be emphasized that the use of IT did not lead to
changes in microcirculation and endothelial function in elderly
patients with COPD both after and one month and three months
after treatment (Table 2).

Efficacy of INHT in elderly patients depending on resistance
to hypoxia. The development of arterial hypoxemia, tissue hy-
poxia lead to a decrease in resistance to hypoxia in elderly pa-
tients with COPD. In this case, the reduction of resistance to
hypoxia can be considered as a universal marker that reflects not
only resistance to adverse environmental factors, but also com-
pensatory capabilities and adaptive reserves of the body. Based
on this, it is important to find out how resistance to hypoxia af-
fects the effectiveness of INHT.

To this end, among elderly patients with COPD according
to the results of the hypoxic test, two groups of patients were
identified: with reduced and preserved resistance to hypoxia [2].
The analysis separately for each group of patients allowed to
establish the features of the effectiveness and duration of INHT
in patients with COPD depending on their resistance to hypoxia.

It was found that VSKBF in the initial state in the examined
patients with COPD did not depend on their resistance to hy-
poxia (F criterion 0.266, p = 0.62 according to one way analysis
ANOVA). At the same time, on the contrary, resistance to hy-
poxia determined the effectiveness of INHT in elderly patients
with COPD. Thus, in elderly patients with COPD with preserved
resistance to hypoxia, there was an improvement in microcir-

culation and endothelial function immediately after the use of
INHT (Table 3).

Moreover, positive changes in both microcirculation and en-
dothelial function persisted for a month. Even three months after
the use of INHT in patients with preserved resistance to hypoxia,
there was an improvement in microcirculation (Table 3). But the
improvement in endothelial function by the third month in this
category of patients did not persist. Evidence of this is their re-
turn to baseline three months after treatment of maximal VSkBF
in post-occlusive hyperemia (Table 2).

In patients with reduced resistance to hypoxia, the therapeu-
tic effect of INHT was less significant and short-lived (Table
2). The analysis revealed a positive effect of INHT on the part
of microcirculation and endothelial function in patients with re-
duced resistance to hypoxia immediately after their use (Table
2). During the month, only the improvement in microcirculation
persisted. Thus, immediately after treatment in patients with re-
duced resistance to hypoxia there was an increase in VSkBF at
rest, which persisted for a month (Table. 2). At the same time,
positive changes in endothelial function in patients with reduced
resistance to hypoxia were leveled a month after the use of INHT.
Indeed, immediately after treatment, there was a significant in-
crease in the maximum VSKBF in post-occlusive hyperemia and
the recovery time of VSKBF in patients with reduced resistance
to hypoxia. However, one month after treatment in patients with
reduced resistance to hypoxia, the maximum VSkBF in post-oc-
clusal hyperemia and the recovery time of VSKBF did not differ
from baseline (Table 2). By the third month of follow-up, mi-
crocirculation and endothelial function in patients with reduced
resistance to hypoxia returned to baseline (Table 2).

Table 2. Dynamics of microcirculation and endothelial function in elderly patients with COPD using simulated training (M+SD)

VSKBF
Indicators 1:est, post-occlusi.ve hyperemia, development.time recovery time, s
ml/min.x100g ml/min.x100g of peak reaction, s ’
The initial state 1,43+0,04 5,12+0,28 20,65+1,37 118,42+4,13
After treatment 1,44+0,04 5,17+0,33 21,46+1,22 114,67+5,82
After one month 1,45+0,05 5,13+£0,29 20,12+1,19 113,2543,46
After three months 1,45+0,05 5,16+0,35 19,071,45 115,34+3,87

with COPD depending on resistance to hypoxia (M+SD)

Table 3. The effect of hypoxic training on microcirculation and endothelial function in elderly patients

VSKBF
Indicators
rest, post-occlusive hyper- development time of recovery
ml/min.x100g emia, ml/min x100g peak reaction, s time, s

1 1,40+0,13 4,37+0,93 22,57+5,76 122,93+14,17

The initial state
2 1,45+0,20 5,19+1,13 23,27+5,84 118,27+13,65
1 1,64+0,14" 6,20+0,95 16,21+4,99" 138,86+14,78*

After treatment
2 1,64+0,24" 6,46+1,08" 17,87+5,25 131,73+13,58*
1 1,61+0,12" 5,93+0,84" 20,43+4,93 138,64+14,66"

After one month
2 1,59+0,21" 6,23+0,92 21,27+4,65 124,27+13,31
After three 1 1,59+0,12" 4,60+0,95 22,57+5,77 127,57+13,37
months 2 1,51+0,20 5,68+1,03 22,93+5,59 119,07+13,30

notes: 1 - group of patients with preserved resistance to hypoxia; 2 - group of patients with reduced resistance to hypoxia,
" - differences in comparison with the initial state of the corresponding group are significant, p<0,01;
# - differences in comparison with the initial state of the corresponding group are significant, p<0,05;
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ANOVA single-factor post-hoc analysis of variance using the Bonferoni correction was used
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When considering the mechanisms of influence of INHT on
the state of microcirculation, it is necessary to keep in mind, first
of all, the changes that occur in elderly patients with COPD.
Changes in microcirculation in arterial hypoxemia, which devel-
ops in patients with COPD, have a complex genesis. On the one
hand, it is known that a decrease in pO2 in arterial blood causes
dilation of arterioles and increased blood flow. The essence of
this reaction is to compensate for the decrease in oxygen tension
in the tissues. On the other hand, patients with COPD have com-
plex changes in the regulation of the autonomic nervous system,
which also affect vascular tone. It is known that hypoxia leads to
activation of the sympathoadrenal system [3]. At the same time,
in COPD, the activity of the parasympathetic division of the
autonomic nervous system increases [3,11]. The total complex
effect of all these factors is aimed at compensating for arterial
hypoxemia and tissue hypoxia. This is realized through the re-
distribution of blood flow in favor of vital organs (centralization
of hemodynamics). Manifestations of this are vasoconstriction
- hypoxic vasoconstriction, increased heart rate, and, as a conse-
quence, an increase in blood pressure.

It is logical to assume that the correction of the state of the
microvascular bed and endothelial function in elderly patients
with COPD should occur by influencing these mechanisms.

Therefore, we can assume that the positive effect of INHT on
the state of microcirculation is due to:

1. reducing the severity of arterial hypoxemia, improving
oxygen supply to the body and, consequently,

2. improving endothelial function in elderly patients with
COPD;

3. improving the regulation of vascular tone at the level of
microvessels;

4. reduction of hypoxic vasoconstriction.

Indeed, the use of INHT led to an increase in SpO, in elderly
patients with COPD (Table 1). This contributed to the improve-
ment of endothelial function and had a normalizing effect on the
state of the autonomic nervous system.

In fact, studies confirm an improvement in endothelial func-
tion in elderly patients due to INHT. Thus, immediately after
INHT there was an increase in the maximum VSkKBF after the
creation of post-occlusive hyperemia, as well as changes in the
time of reaction and recovery time after it (Table 1). This is evi-
dence of improved endothelial function and vasorelaxation.

The improvement in endothelial function in the examined pa-
tients is most likely due to the increase in nitric oxide synthesis.
This is also confirmed by the known effect of “hypoxic precon-
ditioning” due to the stimulation of nitric oxide production when
using INGT [11,12].

Another mechanism for improving microcirculation in elderly
patients with COPD, as already mentioned, may be the effect of
INHT on vascular regulation. This is justified by the normal-
izing effect of INHT on blood pressure and peripheral vascular
resistance in elderly patients with COPD. This has been shown
in previous studies [3].

With the development of arterial hypoxemia, tissue hypoxia
in COPD, especially in old age, to ensure the functioning of vital
organs develops centralization of hemodynamics. The manifes-
tation of this is the spasm of peripheral vessels, the so-called
hypoxic vasoconstriction. Decreased hypoxic vasoconstriction
may be associated with improved microcirculation in elderly
patients with COPD. Some researchers have also observed a
reduction in hypoxic vasoconstriction under the influence of hy-
poxytherapy. Thus, Berezovsky V.Ya. and Levashov MI (1992)
in the experiment found a positive effect of hypoxytherapy on
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hypoxic vasoconstriction on the example of small vessels. Sagi-
dova SO (2010) demonstrated myocardial microvessel improve-
ment using intermittent hypoxia.

The mechanisms of the established features of INHT influ-
ence in elderly people with COPD with different resistance to
hypoxia are not completely understood. In our opinion, the more
pronounced and longer-lasting effect of INHT in patients with
preserved resistance to hypoxia can be explained as follows. Pa-
tients with preserved resistance to hypoxia are likely to have
more effective and cost-effective responses to hypoxic effects
from the cardiorespiratory system than patients with reduced re-
sistance to hypoxia. These reactions provide them with a more
efficient supply and use of oxygen. Evidence of this is the dy-
namics of SpO, in this category of patients under the influence
of INHT (Table 3). This, in turn, promotes the synthesis of nitric
oxide, improving the regulation of vascular tone, microcircula-
tion and vascular endothelial function in patients with preserved
resistance to hypoxia.

A possible mechanism of a more significant and longer-last-
ing effect of INHT in elderly patients with COPD with preserved
resistance to hypoxia may also be the activation of oxygen-sen-
sitive HIF-1 protein. This protein through the transcription of
specific genes provides, in particular, the synthesis of erythro-
poietin and vascular growth factor [8]. It can also help improve
microcirculation and maintain a longer-lasting effect of INHT.

Conclusions. Thus, studies have shown that the use of INHT
leads to improved microcirculation and endothelial function in
elderly patients with COPD. The state of microcirculation and
endothelial function in elderly patients with COPD is not as-
sociated with their resistance to hypoxia. The level of microcir-
culation and endothelial function do not differ in elderly patients
with COPD with different resistance to hypoxia. At the same
time, the effectiveness of INHT on microcirculation and endo-
thelial function, as well as the duration of their action depends
on the resistance to hypoxia in elderly patients with COPD. El-
derly patients with COPD with preserved resistance to hypoxia,
compared with patients with reduced resistance to hypoxia,
there is a more significant and longer effect of INHT on micro-
circulation and endothelial function.
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SUMMARY

APPLICATION OF HYPOXIC TRAINING IN ELDERLY
PATIENT WITH CHRONIC OBSTRUCTIVE PULMO-
NARY DISEASE: IMPACT ON THE STATE OF MI-
CROCIRCULATION

'Asanov E., 'Duzhak G., 'Golubova Y., 'Dyba I., 2Asanova S.

IState Institution “Institute of Gerontology named after D.F.
Chebotarev of NAMS of Ukraine”, Kyiv; *tZdravo" Pharmaceu-
tical Marketing Company, Kyiv, Ukraine

The aim of the study is to determine the effectiveness of the
hypoxic training on microcirculation and the duration of preser-
vation of the therapeutic effect in elderly patients with chronic
obstructive pulmonary disease.

47 patients with COPD at the age of 60-74 years were exam-
ined. All examined patients with COPD were divided into two
groups: the main group (29 people), which received real hypoxic
training, and the control group (18 people), which received sim-
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ulated training. The state of cutaneous microcirculation and en-
dothelial function were evaluated using a sample with reactive
hyperemia. The studies were performed in the initial state (be-
fore training), immediately after, one month and three months
after the course application of training.

Due to hypoxic training in elderly patients with COPD, mi-
crocirculation and endothelial function improved, which persist-
ed for a month. A correlation was established between increased
blood saturation and improved microcirculation and endothelial
function both immediately and a month after the application of
hypoxic training in elderly patients with COPD. The state of mi-
crocirculation and endothelial function in patients with COPD
did not depend on their resistance to hypoxia. But resistance to
hypoxia determined the effectiveness of the effects of hypoxic
training. In patients with reduced resistance to hypoxia, the
therapeutic effect of hypoxic training was less significant and
short-lived compared.

Keywords: COPD, aging, hypoxic training, microcirculation.

PE3IOME

IMPUMEHEHHUE THHNOKCHYECKMX TPEHMPOBOK
Y BOJILHBIX MOKHJIOTO BO3PACTA C XPOHUYE-
CKHM OBCTPYKTHUBHBIM 3ABOJIEBAHUEM JIET-
KHAX: BJIUSIHUE HA COCTOSIHUE MUKPOIIMPKY-
JISILIAA

'AcanoB J.0., Iyxkak I.B., 'Toayoosa 10.1., /Ipi6a U.A.,
2Acanosa C.O.

Tocyoapcmeennoe yupescoenue «Hncmumym 2eponmonozuu
um. J.@. Yebomapesa HAMH Yxpaunwi», Kues; *Komnanus
Gapmayeemuueckoeo mapkemunea «30pasoy, Kues, Yxkpauna

Lenbro uccrenoBaHus sBISIETCS onpeaeneHne dPGpeKTHBHO-
CTH BO3JCUCTBHUS THIIOKCHYECKUX TPEHUPOBOK Ha MHUKPOLHP-
KYJISIUIO ¥ JUTUTEIBHOCTh COXPaHCHHUs JieueOHOro sddekra y
GOJIBHBIX MOXKUIIOTO BO3PACTA C XPOHUUECKUM OOCTPYKTHBHBIM
3200J1€BaHUEM JICTKHUX.

O6cnenoBano 47 GOJNIBHBIX XPOHUYECKUM OOCTPYKTHBHBIM
3aboneBannem jerkux (XO3JI) B Bozpacte 60-74 . Bee 06-
cienyemble OonpHble XO3JI pasgeneHsl Ha JBe TPYIIBI B
OCHOBHOHU rpynmne (n=29) npoBOAWINCH peasbHbIC THIOK-
CUYECKUE TPEHUPOBK, B KOHTPOJIbHOU rpymnne (n=18) - numu-
THPOBaHHbIE TPEHUPOBKU. [IpoBeneHa OLEHKA COCTOSHHS
KO)KHOW MUKPOLUMPKYJISLUN U QYHKIIUU SHAOTEIHSI C HCIIOb-
30BaHUEM MPOOBI C peaKTUBHOU rurnepeMucii. Mccnenoanus
BBIIIOJIHEHBI B HCXOHOM COCTOSIHUH (10 TPEHHPOBOK), cpa3y
1ocje, CIyCTsl MECSIIl U TPU Mecsla Mocie KypCcoBOTo MpH-
MEHEHUS TPEHHPOBOK.

BcenencrBue runokcn4eckux TPEHHUPOBOK Y MOXKHIIBIX OOJIb-
Hb1x XO3JI yiydranack MUKPOLUPKYISIIKS U (QYHKIHS dHIO-
TeJusl, KOTOPbIE COXPAHSUIMCh B TEUCHHE MeCsla. YCTaHOBJICHA
3aBUCHMOCTb MEX/Iy TOBBIIICHHEM CaTypaliH KPOBH U YJIyd-
IICHUEM MUKPOLMPKYISIINN U QYHKIMU SHJOTENHUs] KaK Hero-
CPEICTBEHHO T0CIIE TMIOKCUYECKUX TPEHHPOBOK, TaK U CITyCTS
mecsil. CoCTOsSTHIE MUKPOLMPKYISIUU U QYHKIIUH SHAOTEIHS Y
6osbHBIX XO3JI He 3aBUCENIO OT UX YCTOHYUBOCTHU K TUIIOKCHU.
OnHako OT yCTOMYMBOCTH K TMIOKCHH 3aBHcena 3()(peKTuB-
HOCTh BO3JCUCTBUSI TUIIOKCHUECKUX TPEHHPOBOK. Y OOJBHBIX
C MOHMKEHHOH yCTOHYMBOCTBIO K TUIIOKCUH J1eueOHbIH dddext
TUIIOKCUYECKUX TPEHHPOBOK ObUI MEHEE 3HAUYUTENIbHBIM U He-
IPOJIOIDKUTEIIBHBIM.
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THE EFFECT OF INCREASED ADHERENCE TO GLYCEMIC CONTROL
ON CORONARY HEART DISEASE AND QUALITY OF LIFE IN PATIENTS
WITH CONCOMITANT IMPAIRED GLUCOSE METABOLISM

'Dzhun Ya., 'Mankovsky G., ?Rudenko N., 2Mankovsky B., 'Marushko Ye.

!Government Institution « The Scientific and Practical Medical Center of Pediatric Cardiology and Cardiac Surgery
of the Ministry of Health of Ukraine», Kyiv, *Shupyk National University of Public Health of Ukraine, Kyiv, Ukraine

Ischemic heart disease (IHD) causes premature mortality,
disability and is associated with decreased quality of life (QL)
[1], being pathogenically associated with comorbid diseases [2].
IHD is the main factor which defines remote prognosis in pa-
tients with diabetes mellitus (DM) [1,3]. At the same time, DM
is associated with 2-4-fold increase of cardiac mortality risk and
worse IHD prognosis [3].

According to T. K. Schramm and G. H. Gislason, the DM
patients over 30 years old, besides antidiabetic therapy and
normoglycemic monitoring, should take primary preventive
measures for cardiovascular diseases [4]. Despite this, studies
ADVANCE, VADT and ACCORD didn’t show improved re-
mote results with the intensive glycemic control. Even more,
intensified DM therapy aggravated general and cardiovascular
prognosis in the patients [5].

According to the American Diabetes Association (ADA) rec-
ommendations of 2021, glycated hemoglobin (HbAlc) target
values for non-pregnant adults are below 7.0% (Evidence level:
A), though the criteria can change regarding the potential risks
associated with hypoglycemia, disease duration, and expected
longevity as well as present accompanying pathology and vas-
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cular complications [6]. The study of Carls G and Huynh J re-
vealed that HbAlc target value in the USA didn’t change from
1999 till 2014, and only measuring glycated hemoglobin as a
single diabetes control factor is insufficient — 51% of patients
have HbAlc >7%, and recently the value has deteriorated [12].

Glycated hemoglobin, representing mean glucose level [7], is
extremely important for the DM control in cohort studies when
comparing patient’s treatment [8]. Though, underthe modern in-
dividual approach conditions, the value has several drawbacks.
It is hard to assess objectively the glycemia mean level in such
conditions as anemia, chronic kidney disease (terminal stage)
and in case of the erythropoietin administration [9]. HbAlc also
does not consider periods of hypoglycaemia [9, 10] and glyce-
mia variability [9, 11], which play significant role in the macro-
vascular complications pathogenesis.

Secondary analysis results of EXAMINE (Examination of
Cardiovascular Outcomes with Alogliptin versus Standard of
Care) [13] and ARIC (Atherosclerosis Risk in Communities)
[14] studies have established relation between hypoglycemia
and cardio-vascular events, which emphasizes importance of the
24h glucose profile.



