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AGE-RELATED FEATURES
OF THE CARDIAC OUTPUT IN BASIC POSE
CONDITIONS (STANDING/LYING)

L.R. Dilenyan, 1.V. Bocharin, A.V. Zaripova, A.K. Martusevich

The aim of the work was to show the dynamics of cardiac output (CO) in stand-
ing and lying positions in postnatal ontogenesis.

Material and methods. The data were obtained on the basis of an observational
study in 1944 people (1308 men and 636 women). The following age groups were:
up to 8 years (n=55), 9-14 years (n=68), 15-21 years (n=226), 22-35 years (n=326),
36-55 years for women and 36-60 years for men (n=658), up to 70 years (n=413)
and over 70 years (n=198). The study was performed standing up and after 15-20
minutes in the supine position on the complex of the expert diagnostic system “AN-
THROPOS-CAVASCREEN" based on rheography.

Results. Our data justify the identification of the type of dynamic organiza-
tion of blood circulation in humans by the anthropo-physiological ratio of CO in
standing/lying positions. The transition to a hyperkinetic state in orthostatics is
a manifestation of adaptation to the gravitational (hydrostatic) factor of blood
circulation to ensure the circulatory state of the cardiovascular system in the most
constant and relevant for human life conditions of upright walking. The obvious
direction of such adaptation is the centralization of blood circulation in the stand-
ing position and the formation of a hyperkinetic state of the pumping function of
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the heart. This orientation reflects the strained state of the cardiovascular system
in the anti-gravity support mode, which not only limits the functional reserve
for cardiac output in the standing position, but also clearly associated with the
growth of both problematic circulatory conditions and nosological states formed
on this basis.
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BO3PACT-3ABUCHUMBIE
XAPAKTEPUCTHUKHU CEPAEYHOI'O BBIBPOCA
B OCHOBHBIX ITO3HBIX COCTOSHUAX

JLP. lunenan, U.B. bouapun, A.B. 3apunosa, A.K. Mapmycesuu

ILenvio pabomot 6vi1a oyenra OuHamuru cepoeurozo eviopoca (CB) 6 nonooice-
HUU CMOsL U 71€JIca 8 NOCIHANAILHOM OHMO2eHe3e.

Mamepuan u memoowl. /[anHbie ObLIU NONYUEHbI HA OCHO8E HAOI0OAMENb-
Ho2o uccrneoosanus 1944 uenogex (1308 myocuun u 636 scenuyun). Boioensiu
credyowue gospacmuule cpynnvi: 00 8 iem (n=>55), 9-14 rem (n=68), 15-21 200
(n=226), 22-35 nem (n=326), 36-55 nem Ons srcenwun u 36-60 1em O My*HCUUH
(n=658), 0o 70 nem (n=413) u cmapwe 70 nem (n=198). Hccnedosarue nposo-
ounu cmost u uepesz 15-20 munym @ nonodicenuu aedxica Ha ChuHe Ha KOMHLeKce
akcnepmuotl ouacnocmuydeckoul cucmemvl “ANTHROPOS-CAVASCREEN" na
ocnose peozpaguu.

Pesynomamot. Hawu dannvle 060CHO8bI8AI0M UOEHMUPDUKAYUIO MUNA OU-
HAMUYECKOU Opeanu3ayu KposooopaweHus y 4eioeexa no anmpono@pusuoio-
euueckomy coomnoutenuto CB 6 nonoswcenuu cmos/nednca. Ilepexoo 6 cunepku-
Hemuyeckoe CoCmosAnue 8 OpMoCmamure A6aaemcs nposeieHuem aoanmayuu
K 2pasumayuoHHOMY (2u0pocmamuyeckomy) axkmopy Kposoodopauenus OJist
obecneuenus YUpKYIAMOPHO20 COCMOANUA CepPOeUHO-COCYOUCMOU CUCHEMbl 8
HauboIee NOCMOAHHBIX U AKMYANbHBIX 0I5 HCUZHU UeN08EKA YCAOBUAX NPAMOXOIC-
Oenus. OueguOHbIM HANPasIeHueM MaKol A0anmayuu A6I1emcs YyeHmpaiu3ayusl
Kpo6oobpawenus 6 noI0duCeHUl Cmos i opmupoganue euneprunemuieckozo
cocmosHus HacocHou ynkyuu cepoya. Taxas opuenmayus ompasjicaem Hanps-
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JHCEHHOE COCMOSHUE CePOCUHO-COCYOUCMOU CUCMEMbl 8 PeXcuMe AHMUSPA8U-
MAYUOHHOU NOOOEPHCKU, YMO He MONbKO 02PaHudueaem (OyHKYUOHAIbHbI pe-
3ep8 cepoeuHO20 8blIOPOCA 8 NOLOJNCEHUY CMOSL, HO U SIBHO CBA3AHO C POCMOM KAK
NPOOIEMHBIX COCMOSIHULL KPOBOOOPAULeHUS, MAK U HO30I02UYECKUX COCMOSHUL,
CcopMUPOBAHHBIX HA IMOU OCHO8E.

Kntouesvie cnosa: eospacm; macca cepoya; nosHwie YCi08Us, NOLONCEHUE
CMOosl; NOLOJICeHUe edcd

Hna yumupoganus. Junenan JI.P, 3apunosa A.B., Bouapun U.B., Mapmyceguu
A.K. Bospacm-3agucumvle Xapakmepucmuxii cepoeiHoeo 8bl0poca 6 OCHOBHbIX NO-
3HbIx cocmosanusix // Siberian Journal of Life Sciences and Agriculture. 2021. T. 13,
Ne 4. C. 11-23. DOI: 10.12731/2658-6649-2021-13-4-11-23

Introduction

Interaction with the Earth’s gravity is a permanent factor of the external
environment [1-3], which has a systemic gravitational effect on blood circu-
lation [2-5]. It manifests itself in the characteristic human stage adaptation to
the conditions of upright walking throughout postnatal ontogenesis [1, 4, 6, 7].

In clinical practice, as a rule, diagnostic studies of cardiac output (CO)
are performed in the supine position [8, 9], that is, in conditions of minimal
manifestation of the gravitational influence on blood circulation, which af-
fects the reference values of the studied indicators [1, 3]. At the same time,
there are practically no standards and diagnostic approaches that take into
account the typical human daily rhythm of natural body positions [2, 3, 5].
Given the fact that the CO indicators in the standing position in postnatal on-
togenesis are not sufficiently represented in the literature, this was the basis
of this work [3, 5, 8].

That is why the aim of this study was to show the dynamics of CO in stand-
ing and lying positions in post-natal ontogenesis.

Material and research methods

The data were obtained on the basis of an observational study in 1944 peo-
ple (1308 men and 636 women). The only limiting condition for forming such
a sample was the exclusion of patients with acute conditions or exacerbation of
chronic diseases from its composition. The samples were formed in accordance
with our proposed classification of stages of ontogenetic adaptation to Earth’s
gravity in the process of formation and life activity in typical human conditions
of upright walking. The following age groups were identified (in total for men
and women) [10, 11]: up to 8 years (n=55), 9-14 years (n=68), 15-21 years
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(n=226), 22-35 years (n=326), 36-55 years for women and 36-60 years for men
(n=658), up to 70 years (n=413) and over 70 years (n=198).

The study was performed standing up and after 15-20 minutes (outside of
the transition States of hemodynamics) in the supine position on the hardware
and software complex of the expert diagnostic system “ANTHROPOS-CAVAS-
CREEN” based on rheography [1, 8, 12].

The study was approved by Local Ethic Committee of Privolzhsky Research
Medical University (2018).

The results were processed using the Statistica 6.0 program. The nor-
mality of the distribution of parameter values was evaluated using the
Shapiro-Wilk criterion. Taking into account the nature of the attribute
distribution, the Kraskal-Wallace H-test was used to assess the statistical
significance of differences. Data was presented in the format M+m. The
differences were considered significant at a significance level of p<0.05.
We calculated the true level of statistical significance of differences in the
average values of indicators.

Results and Discussion

Load voltage anti-gravity nature of cardiovascular system in the process of
the growth formation of bipedalism defines the need for structural and func-
tional capacity of the heart and circulatory system for the implementation of
the basic ontogenetic adaptation to planetary gravity man as upright beings [4,
7, 8]. The dynamics of heart growth is compared with the stages of adaptation
to Earth’s gravity and shows the process of becoming a structural transforma-
tion link (Fig. 1, above).

The highest rate of increase in heart mass is observed at the time of the
child’s transition to independent standing (stage 1). This speed remains high
during stages 2 and 3. After the completion of the formation of erectness (stage
3), the increase in heart mass decreases slightly, but in the puberty period it in-
creases again. The marked phase character can be traced by the age dynamics
of the rate of change in the specific mass of the heart (Fig. 1, below), showing
the stage features of the relationship between the formation of erectness and
the structural development of the heart proper.

In general, the dynamics of increasing heart mass reflects the body’s adap-
tive request to the circulatory system, which is clearly addressed, first of all, to
certain age dates of becoming upright. Much less pronounced such a request
is implemented on 5, reflecting, in contrast to the growth process at the initial
stages, the manifestations of functional hypertrophy of the heart.



Siberian Journal of Life Sciences and Agriculture, Tom 13, Ne4, 2021 15

Stages of adaptation to Earth's gravity
1 213 4 5 6

4001

350

(]

(@]

(@]
T

Heart mass, grams
N
(&1}
(@]

Birth

501
45
40+
35}
30
25}
20+

151
10+

The rate of increase in heart mass,% per year

8 B e LALILA I E I

1. BF 21 60 Years
Age

Fig. 1. The growth of the heart in accordance with the stages of adaptation
to earth’s gravity in the process of ontogenetic formation of upright walking
in humans. It is given according to Yu.A. Vlasov (1992) [7], combined
with periodization according to our “anthropogenetic model”

According to the structural formation of the heart, its functional capabilities
are also formed. The increase in heart mass is accompanied by an increase in
the minute volume of the heart (Fig. 2, top).
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Fig. 3. Anthropophysiological characteristics of age-related dynamics
of cardiac output (high picture) u “hydrostatic index” of cardiac output at human
in lying positions (CO / 10 sm) and standing (CO / 70% of growth) in accordance
with the stages of adaptation to earth’s gravity in the process of becoming upright.
Body position indicates by arrows
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Moreover, the highest rate of its growth is at the 1, 2 and 3 stages of the
formation of the erect walk (Fig. 2). In contrast to changes in heart mass, the
rate of increase in CO will decrease. Little changes in puberty and other age
periods. The lag in increasing the CO in comparison with the body weight and,
especially, with the heart weight is reflected in the decrease in the corresponding
specific indicators — CO per kg of body weight and CO per gram of heart weight.
For these indicators, the most pronounced changes are as for their overall level
(Fig. 3, above), and by the rate of change (Fig. 2, at the bottom) are marked at
the main stages of the formation of erect walking.

It should be noted that not even the majority, but almost all the data in the
literature, including those used [7], for the above characteristics of the age dy-
namics of the CO, were obtained by traditional measurement of cardiac out-
put in the supine position. And even with this restriction, the most expressive
age-related CO are combined with the main stages of the formation of erectness
and the corresponding manifestations of adaptation of the cardiovascular system
to the gravitational factor of blood circulation. Given that for a person, the most
relevant conditions of life are certain forms of upright walking, it is necessary to
characterize the age dynamics of the state of the cardiovascular system, includ-
ing the cardiac output, and the conditions of the vertical position of the body.

In accordance with the anthropophysiological approach, a general analysis
of the age-related dynamics of cardiac output was carried out (men and wom-
en in total) when determining the CO by standing and lying position. Figure 3
shows data on the age dynamics of the direct value of the CO (top) and indexed
(bottom) by body weight-the systolic index (SI).

When comparing the dynamics of absolute values of CO (in ml) according to
their own data in the supine position (Fig. 3) and according to the literature [8, 9],
which are also obtained in the supine position (Fig. 2), there is a practical coin-
cidence of the maximum increase in cardiac output at the time of completion of
growth (by 21 years). The entire subsequent dynamics of the progressive decline
in CO values was essentially similar. Especially clearly age-related decrease in car-
diac output in the supine position is determined by the systolic index (SI, ml/kg).

A noticeably steeper decrease in the CO level according to our data is due
to the fact that the available data [8, 9] were obtained from samples of prac-
tically healthy people. We used an observational, clinically unrefined sample
that included chronic diseases in remission. And it is quite natural that since
the accumulation of such persons in older age samples, the corresponding de-
pression of the pumping function of the heart was more pronounced. Whereas
age samples at the definitive stage of postnatal ontogenesis were more homo-
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geneous and less nosologically burdened in their composition, both according
to our data and available data [2-5].

As for the CO values in the standing position, we also used our own data.
In the first approximation, the nature of the dynamics of the CO and SI level
curve in the standing position corresponds to that in the lying position. How-
ever, when comparing the curves, there are fundamental differences in the age
dynamics of cardiac output standing and lying down. This can be seen by the
gap between the curves at different stages of age dynamics and by the cross-sec-
tion of the curves at post-productive age (over 60 years), which indicates the
informative value of the anthropophysiological ratio for the CO (standing/ly-
ing) in the characteristic of the dynamic organization of blood circulation (Fig.
3).When comparing the curves of age-related dynamics of cardiac output, there
are fundamental differences in the dynamics of CO in standing and lying po-
sitions. In figure 3 (above), we can be seen by the gap between the curves at
different stages of age dynamics and by the cross-section of the curves in the
post-productive age (over 60 years), which indicates the special informative
significance of the anthropophysiological ratio for CO (standing/lying) in the
typological characteristic of the dynamic organization of blood circulation [8].
The anthropophysiological correlation is even more pronounced when analyz-
ing the age dynamics of the “hydrostatic index” of cardiac output (Fig. 3, at
the bottom). The latter was calculated in relation to the IOC height of the hy-
drostatic column, which is conventionally accepted for the lying position in 10
cm, and standing-70% of the length of growth.

Conclusion

These data justify the identification of the type of dynamic organization of
blood circulation in humans by the anthropophysiological ratio of CO in stand-
ing/lying positions [8, 10]. The transition to a hyperkinetic state in orthostatics,
on the one hand, is a manifestation of adaptation to the gravitational (hydro-
static) factor of blood circulation to ensure the circulatory state of the cardio-
vascular system in the most constant and relevant for human life conditions of
upright walking. The obvious direction of such adaptation is the centralization
of blood circulation in the standing position and the formation of a hyperkinetic
state of the pumping function of the heart. This orientation reflects the strained
state of the cardiovascular system in the anti-gravity support mode, which not
only limits the functional reserve for cardiac output in the standing position
[10], but also clearly associated with the growth of both problematic circulatory
conditions and nosological states formed on this basis.



20 Siberian Journal of Life Sciences and Agriculture, Vol. 13, Ne4, 2021

References

1. Belkaniya G.S., Dilenyan L.R., Bagrii A.S. et al. Features of methodological
support for anthropophysiological diagnostics of the state of the cardiovascular
system. Medical almanac, 2013, no. 6, pp. 208-214.

2. Hoshide S., Kario K., Eguchi K. et al. Altered aortic properties in elderly ortho-
static hypertension. Hypertens. Res., 2005, vol. 28, no. 1, pp. 15-19. https://doi.
org/10.1291/hypres.28.15

3. Kaneta M., Miyai N., Yamamoto M. et al. Arterial stiffness and autonomic ner-
vous function on orthostatic blood pressure elevation in hypertensive patients.
J. Hypertens., 2015, vol. 33, suppl 1, e42.

4. Meng Q., Wang S., Wang Y. et al. Arterial stiffness is a potential mechanism and
promising indicator of orthostatic hypotension in the general population. Vasa,
2014, vol. 43, no. 6, pp. 423-432. https://doi.org/10.1024/0301-1526/a000389

5. Plash W., Diedrich A., Biaggioni I. et al. Diagnosing postural tachycardia syn-
drome: comparison of tilt testing compared with standing haemodynamics.
Clin. Sci. (Lond)., 2013, vol. 124, no. 2, pp. 109-114. https://doi.org/10.1042/
CS20120276

6. Chen L., Wu J. Systems biology for complex diseases. Journal of Molecular
Cell Biology, 2012, no. 4, pp. 125-126. https://doi.org/10.1093/jmcb/mjs022

7. Vlasov Yu.A., Okuneva G.N. Blood circulation and gases exchange in human.
Novosibirsk, Science; 1992. 319 p.

8. Belkaniya G.S., Dilenyan L.R., Bagrii A.S. et al. “Gravitational biology - anthro-
pology” in the anthropogenetic justification of health and ill state. Sovremennye
problemy nauki i obrazovaniya [Modern problems of science and education],
2014, no. 4. https://science-education.ru/ru/article/view?id=13976

9. Sawka M.N., Convertino V.A., Eichner E.R., Schnieder S.M. et al. Blood vol-
ume: importance and adaptations to exercise training, environmental stresses
and trauma/sickness. Med. Sci. Sports Exerc., 2000, vol. 32, pp. 332-348. https://
doi.org/10.1097/00005768-200002000-00012

10. Aizman R.I., Lysova N.F. Vozrastnaya fiziologiya i psikhofiziologiya [ Age phys-
iology and psychophysiology]. Moscow: INFRA-M, 2014. 352 p.

11. Khukhlaeva O.V. Psikhologiya razvitiya. Molodost’, zrelost’, starost’ [Devel-
opmental psychology. Youth, maturity, old age]. Moscow: Academy, 2006.
208 p.

12. Dilenyan L.R., Martusevich A.K., Bocharin 1.V., Belkaniya G.S. Typological
structure of hemodynamics in age scale. Archiv Euromedica, 2019, vol. 9, no.
2, pp. 65-67. http://journal-archiveuromedica.eu/archiv-euromedica-02-2019/
archiv_euromedica 02 2019 _maket 12 09 2019 READY 10.pdf



Siberian Journal of Life Sciences and Agriculture, Tom 13, Ne4, 2021 21

10.

11.

12.

Cnucok numepamypul
benkanus I".C., {unensn JI.P., barpwuii A.C., Peokakos JI.1., [Tyxansckas JL.T,
KonbkoB JI.I. OcoOeHHOCTH METOAMYECKOTO 00eceueH s aHTPOO(pU3UOIIO-
THYECKOM TMATHOCTHKKM COCTOSHUSI CEPACYHO-COCYAMCTON cucTeMsl // Menu-
nuHekui anpmanax. 2013. Ne 6. C. 208-214.
Hoshide S., Kario K., Eguchi K. et al. Altered aortic properties in elderly ortho-
static hypertension // Hypertens. Res. 2005. Vol. 28, Ne 1. P. 15-19. https://doi.
org/10.1291/hypres.28.15
Kaneta M., Miyai N., Yamamoto M. et al. Arterial stiffness and autonomic ner-
vous function on orthostatic blood pressure elevation in hypertensive patients
//'J. Hypertens. 2015. Vol. 33, suppl 1. e42.
Meng Q., Wang S., Wang Y. et al. Arterial stiffness is a potential mechanism and
promising indicator of orthostatic hypotension in the general population // Vasa.
2014. vol. 43, N6. P. 423-432. https://doi.org/10.1024/0301-1526/a000389
Plash W., Diedrich A., Biaggioni I. et al. Diagnosing postural tachycardia syn-
drome: comparison of tilt testing compared with standing haemodynamics
// Clin. Sci. (Lond). 2013. Vol. 124, N2/ P. 109-114. https://doi.org/10.1042/
CS20120276
Chen L., Wu J. Systems biology for complex diseases // Journal of Molecular
Cell Biology. 2012, N 4. P. 125-126. https://doi.org/10.1093/jmcb/mjs022
Vlasov Yu.A., Okuneva G.N. Blood circulation and gases exchange in human.
Novosibirsk, Science? 1992. 319 p.
benkanus I.C., {unenss JI.P., barpuit A.C., Peokakos J[.U., Kononen B.B., Ily-
xanbcekast JLT. «[paBurarinoHHast OMOIOTHsS — aHTPOIOJIOTHSD B aHTPOIIOTCHETH-
YeCKOM 000CHOBaHHH 37I0POBbsI U HE3M0POBbsi // COBpeMeHHbIE TIPOOIIEMbI HAyKU
u obpaszoBanus. 2014. Ne 4. https://science-education.ru/ru/article/view?id=13976
Sawka M.N., Convertino V.A., Eichner E.R., Schnieder S.M. et al. Blood vol-
ume: importance and adaptations to exercise training, environmental stresses
and trauma/sickness // Med. Sci. Sports Exerc. 2000. Vol. 32. P. 332-348. https://
doi.org/10.1097/00005768-200002000-00012
Aiizman P, JIeicoBa H.®. Bo3pactras pusnosnorus u ncuxopusuonorus. M. :
HNH®PA-M, 2014. 352 c.
Xyxmaesa O.B. Ilcuxonorus pa3sutua. MonogocTs, 3peaocTb, CTapocTb. M.:
Axanemus, 2006. 208 c.
Dilenyan L.R., Martusevich A.K., Bocharin 1.V., Belkaniya G.S. Typological
structure of hemodynamics in age scale // Archiv Euromedica. 2019. Vol. 9, N
2. P. 65-67. http://journal-archiveuromedica.eu/archiv-euromedica-02-2019/ar-
chiv_euromedica 02 2019 _maket 12 09 2019 READY 10.pdf



22 Siberian Journal of Life Sciences and Agriculture, Vol. 13, Ne4, 2021

DATA ABOUT THE AUTHORS
Levon R. Dilenyan, PhD, Ass. Prof. in Department of Pathophysiology
Privolzhsky Research Medical University
10/1, Minin sq., Nizhny Novgorod, 603950, Russian Federation
levon-nn@yandex.ru
ORCID: 0000-0002-7214-0959

Ivan V. Bocharin, Assistant in Department of Physical Culture and Sports
Privolzhsky Research Medical University
10/1, Minin sq., Nizhny Novgorod, 603950, Russian Federation
bocharin.ivan@mail.ru
ORCID: 0000-0002-4961-5351

Alena V. Zaripova, Assistant in Department of Physical Culture and Sports
Privolzhsky Research Medical University
10/1, Minin sq., Nizhny Novgorod, 603950, Russian Federation
akmart@mail.ru
ORCID: 0000-0001-6388-9976

Andrew K. Martusevich, PhD, MD, Head of the Laboratory of Medical Bio-
physics
Privolzhsky Research Medical University
10/1, Minin sq., Nizhny Novgorod, 603950, Russian Federation
cryst-mart@yandex.ru
SPIN-code: 5618-4826
ORCID: 0000-0002-0818-5316
ResearcherID: AAY-6097-2020, G-1752-2011
Scopus Author ID: 22035825900

JAHHBIE Ob ABTOPAX
Junensin JleBon PodeproBud, K.M.H., TOIEHT Kadenpbl Maro(hU3U0IOTHH

Dedepanvroe cocyoapcmeentoe 0100xicemnoe 0bpazoeamenvroe yu-
pedicoerue gvlcuieco 00pazosarnus «[Ipusondcckutl ucciedosamenbCeKul
Mmeduyunckuil ynugepcumemy» Munucmepcmea 30pasooxparnernus Poc-
cutickoti @edepayuu

nin. Mununa, 10/1, . Huocrnuit Hoseopoo, 603950, Poccuiickas @e-
Ooepayus

levon-nn@yandex.ru



Siberian Journal of Life Sciences and Agriculture, Tom 13, Ne4, 2021 23

Bouapun UBan BiragumMupoBuy, nipernonaBareiib Kageapbl PU3HISCKOM KyiIb-
TYpHI U CIIOPTa
Dedepanvroe cocyoapcmeernoe 010xicemnoe 00pa308amenbHoe V-
pedcoenue gvicuteco 06pazoeanus «Ipueondicckuti ucciedo6amenbeKuil
Mmeouyunckull yHueepcumemy Munucmepcmaa 30pagooxpanenus Poc-
cutickou Pedepayuu
nia. Mununa, 10/1, . Huoicnuit Hoseopoo, 603950, Poccuiickas @e-
Ooepayus
bocharin.ivan@mail.ru

3apunoBa Anéna BaaammupoBHa, npenonaBarens kadeapsl puznueckon
KYyJIBTYpBI ¥ CIIOpTa
Dedepanvroe cocyoapcmeertoe 010xicemHoe 0opa308amenbHoe V-
pedicoenue gvicuie2o 0opasosanus «LIpusondicckuii uccie0o8amenseKull
MeduyuHckuu yrueepcumem» Munucmepcemea 30pagooxpanenus Poc-
cutickou Pedepayuu
nia. Mununa, 10/1, . Huocnuit Hoseopoo, 603950, Poccuiickas @e-
depayus
akmart@mail.ru

MapryceBnu Anapeii KumoBu4, 1.0.H., pyKOBOANTEIb JIAOOPATOPHN MEJTH-
[UHCKOM OMO(DU3UKU
Dedepanvroe cocyoapcmeentoe 6100xcemnoe 0bpazoeamenvHoe yu-
pedxcoenue gvicuteco 06pazoeanus «Ipusondicckuil ucciedo6amenbeKuil
Meduyunckuu yrueepcumem» Munucmepcmea 30pasooxpanenus Poc-
cutickoul Dedepayuu
nia. Mununa, 10/1, . Huocnuit Hoseopoo, 603950, Poccuiickas @e-
oepayusi
cryst-mart@yandex.ru



