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Prenosologic evaluation of status in adult population
living in area falled «Proton» launch vehicle

It was evaluated functional status of women and men constantly living in area falled «Proton» launch vehicle.
It was identified physiological features with considering living place in township. Studies have shown an
accelerated rate of aging in both men and women, as well as differences in the degree of stress of the central
heart rate control loop. Taking into account places of residence differences were found between the parame-
ters of PP, PRV, MVB, ADP and IN indices, and in men in ADP, MVB, MBV and AP, indicating that differ-
ences are greater in speed and volume characteristics of the system blood circulation, and the most unsatisfac-
tory ratio was registered in men of the Karsakpai settlement. In Karsakpai women, the pulse pressure index
(PP) was maximum against the background of low values of minute blood deflection (MBV) with a high val-
ue of peripheral vascular resistance (PVR) and low mean dynamic pressure (ADP), which is considered a sign
of stagnant phenomena in the vascular bed. Women of Zhezkazgan and men in the village Karsakpai and
Satpayev have a fast aging pace and they should pay attention to the lifestyle and if necessary it is recom-
mended to undergo additional examination.

Keywords: adaptation, adult population, aging, cardiovascular system, environmental load, healthy lifestytle,
heart rate variability, prenosologic diagnosis, rocket and space activities, prenosologic status.

Introduction

Health condition as ecopathological problem is urgent last decade, whereas there is a tendency to in-
crease and severity of diseases. Assesment of role of adverse effects linked with environment pollution on
human body represents the main gap for medical sciences.

The environment is described by the presence of unfavorable anthropogenic factors that can influence
on population health and likelihood of developing certain diseases. According to epidemiology of
noninfective diseases the highest probability of formation of ecopathology is under the influence of chemical
factors [1].

So far, little attention has been paid to the problem of the features of the influence of the environment
on the state of health of certain population groups that have different sensitivity to the impact of adverse fac-
tors.

At present, changes in the environment have reached a qualitatively new level. The development of in-
dustry and transport, the increase in the production and consumption of energy, the intensification and
chemicalization of agriculture, everyday life, urbanization and urban growth, the formation of territorial pro-
duction complexes lead to environmental pollution, which already directly affects the health and morbidity
of the population region [2].

In this regard fundamental hygienic research has acquired a new direction. It is definition of quantita-
tive links between changes in the environmental factors and the characteristics of the disruption of popula-
tion health status at the prepathological and pathological levels of the organism.

The main difficulties in this area are due to the variety of operating factors in environment and the dif-
ferentiation of their individual influence on the population health: professional activity, living conditions,
natural and climatic conditions, heredity.

The methodology for assessment risk of exposure of environmental factors on human health is a new,
intensively developed worldwide scientific direction. The principles of this methodology stem from the con-
cept of human hygiene and the environment.

Aim. The goal of this research was to assess population health status in prenosological stage in
Zhezkazgan and Satpaev city.

Material and methods

Studies were conducted in 236 adults in Zhezkazgan, Satpaev and Karsakpai settlements in Karaganda
region of Republic of Kazakhstan.
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Selective method was used to form groups with the distribution of them into age cohorts. The groups
included: men and women aged 20 to 60 years who did not have a disability and who were not on dispensary
supervision (for the purpose of excluding somatic disability), residing in the territory for more than 10 years.

To assess the cardiovascular system (CVS) blood pressure (BP) was measured. This indicator indirectly
reflects the volume of incoming blood to the aorta and therefore it is an important indicator of the functional
state of the CVS.

For the subsequent calculations of hemodynamic parameters systolic (SBP) and diastolic (DBP) arterial
pressure were recorded taking into account the time of ventricular systole.

Blood pressure measurement was carried out according to the Korotkov method with a Bio-PRESS TM
manometer.

Age factor was taken into account in those participants who are over 50 years old. Because elasticity
decrease of artery walls, depletion of the capillary system and atherosclerotic processes increase the pressure
indices.

We calculated the parameters in terms of physiological parameters of systolic and diastolic pressure
(SBP, DBP), heart rate (HR), age (A):

— pulse pressure PP = APS — APD;

— average dynamic pressure ADP = 0.42PP + APD;

— systolic blood volume SBV= 100 + 0,5PP — 0,6APD — 0,6V (A — age of participant);

— minute volume of blood MVB = SBV * HR;

— peripheral resistance of vessels PRV = (SPD * 1333 * 60) / MVB;

—index of circulatory insufficiency ICI = BP, / HR;

— vegetative index of Kerdo VIK= (1 — APD / HR) * 100 %.

Variational pulsometry was carried by complex «Varikard», «Ramena» (RF, 2005). The measurement
was carried out under conditions that corresponded to the requirements described in the guidelines for the
study of the autonomic nervous system, as well as the recommendations of the European Association of Car-
diology and the North American Association of Electrophysiology and Cardiorhythmology [3].

The electrodes were applied in 1 standard lead. The registration session was accompanied by the meas-
urement of 256 values of 5 minutes RR intervals and calculation of the spectral power density of the
cardiointervals.

Biological age (BV) was calculated according to V.P. Voitenko. The analyzed parameters were body
weight (MT) in light clothing without shoes, systolic blood pressure (ABPj;), diastolic blood pressure
(ABPgias), pulse pressure (AP,), delayed breathing after deep inspiration (DBi,,), delayed breathing after
deep exhalation DB.,,), static balancing (SB), vital capacity of lungs (VCL), health self-assessment index
(HSA).

Results and discussion

The ratio of the activity of peripheral hemodynamic parameters in women taking into account the places
of residence is presented in Table 1.

Table 1
The ratio of the activity of peripheral hemodynamic parameters in women
Physiological indices Valid N Mean (Eggl%%%nf/f Eg‘sl%%%nf/f Std. Dev. |Standard Error
1 2 3 4 5 6 7
Zhezkazgan

Age 75 45.42667 42.43392 48.41941 13.00745 1.501971
SBP 75 125.8667 120.5162 131.2171 23.25495 2.685251
DBP 75 79 75.97402 82.02598 13.15192 1.518653
PULSE 75 82.04 78.03907 86.04093 17.38937 2.007952
PP 75 43.13333 40.43361 45.83306 11.73391 1.354915
ADP 75 141.8493 135.2804 148.4183 28.55081 3.296763
SBV 75 45.95067 43.33644 48.56489 11.36228 1.312003
MVD 75 3805.32 3490.313 4120.327 1369.126 158.093
PRV 75 3505.724 3061.506 3949.943 1930.721 222.9405
VIK 75 0.02169 —0.08308 0.039701 0.266828 0.030811
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Continuation of Table

2 3 4 5 6 7
Q 75 3.513088 3.30775 3.718427 0.892471 0.103054
11 75 126.3035 119.4912 133.1157 29.60835 3.418877
ICI 75 1.565436 1.468947 1.661926 0.419375 0.048425
AP 75 2.83836 2.691726 2.984994 0.63732 0.073591
Satpaev
Age 126 45.60317 43.112 48.09435 14.12916 1.258726
SBP 126 129.1667 124.9857 133.3476 23.71287 2.11251
DBP 126 82.7381 80.61468 84.86152 12.04337 1.072909
PULSE 126 41.54762 38.9266 44.16864 14.86559 1.324332
PP 126 143.2833 137.8779 148.6887 30.65782 2.731216
ADP 126 42.84048 40.85807 44.82288 11.24357 1.001657
SBV 126 3515.293 3300.371 3730.215 1218.972 108.5947
MVD 126 3765.448 3443.872 4087.024 1823.881 162.4842
PRV 126 —0.07355 —0.12351 —0.02359 0.283349 0.025243
VIK 126 3.467133 3.316927 3.61734 0.851925 0.075895
Q 126 121.2985 116.95 125.6471 24.66348 2.197197
11 126 1.606136 1.519952 1.692321 0.488812 0.043547
ICI 126 2.866222 2.751864 2.98058 0.648603 0.057782
Karsakpai
Age 5 45.8 26.33714 65.26286 15.67482 7.009993
SBP 5 138 127.6115 148.3885 8.3666 3.741657
DBP 5 82 65.81068 98.18932 13.0384 5.830952
PULSE 5 46 39.19913 52.80087 5.477226 2.44949
PP 5 151.32 125.0773 177.5627 21.13509 9.451899
ADP 5 43.92 27.42259 60.41741 13.28653 5.941919
SBV 5 33114 2417.5 4205.3 719.9214 321.9586
MVD 5 3889.806 2188.305 5591.308 1370.34 612.8347
PRV 5 —0.11523 —0.30583 0.07536 0.153498 0.068647
VIK 5 3.208333 2.744149 3.672518 0.373841 0.167187
Q 5 118.7 102.2638 135.1362 13.23725 5.919877
11 5 1.71416 1.501789 1.926531 0.171037 0.07649
ICI 5 2.9892 2.141276 3.837124 0.682893 0.305399

Differences were revealed between residences in different places in PP, SBV, PRV, MVB, ADP and IN
indices. These indicators more characterize the velocity and volume characteristics of blood in peripheral
vessels.

Related to blood pressure parameters to the values of the age norm (mean sample age is 45 years) it was
revealed that indices were slightly higher and large range of differences was recorded mainly on the parame-
ters of diastolic pressure.

The data indicate that in Karsakpai women, the pulse pressure index (PP) was maximum against the
background of low values of minute blood deflection (MVD) with a high value of peripheral vascular re-
sistance (PRV) and low mean of dynamic pressure (ADP), which is considered a sign of stagnation in vascu-
lar canal.

Biological age (BA) is an integrated expression of age pathology hidden or manifested in the form of
not diagnosed diseases. Passport age (PA) although is a convenient measure which assesses the probability
of functional capacity reducing in person and worsening his health state, however it is not an ideal measure
due to the significant individual variability of aging of the organism.

Available data indicate that there are certain statistical relationships between rate of aging and a numer-
ous social-hygienic factors that can be determined applying to a specific situation of human life.

Depending on the used methods to determine BA may reflect a decrease functional capacity of the body
and its performance (functional age) or a decrease body's viability (gerontological age) [4, 5]. The available
data in the literature indicate that biological age is an adequate indicator of a person's functional state. Today
problem of assessing BA is closely related to the concept of physiological (normal) and pathological (prema-
ture) aging. This determines its importance during the solving a number of problems related topreventive
ones, if take into account that the living conditions of a person can exert significant influence on BA.
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The mean values of PA and BA were coincided only in women from Zhezkazgan, in women from
Satpayev this difference was 1 year, and 4 years in women from Karsakpay.

Statistics on the rate of aging indicate that the degree of aging in Satpayev's women is consistent with
statistical standards, for women in Zhezkazgan the degree of aging for 1 year is accelerated and they should
pay attention to the lifestyle and, if necessary it is recommended to undergo a clinical and laboratory test, in
women from Karsakpai the degree of aging was small.

In the SR index, it was revealed that according to the activity of regulatory systems, the women of the
Karsakpay settlement (RSAI = 5) were more profitable in functional activity, although they were in the range
of «sharply expressed functional tension».

This position is more favorable in relation to the others, because testifies to the active mobilization of
protective mechanisms, including an increase an activity of sympatho-adrenal system and the pituitary-
adrenal system [6, 7].

The most unsatisfactory position in the levels of functional tension was in women from Zhezkazgan, in
whom the degree of centralization in the regulation of the structure of the SR contributed to a decrease in the
activity of the autonomous circuit (in the form of a decrease in the spectrum of high-frequency waves (HF%)
against the background of high values of the SDR index (624.9 ms. with a normal range of 40—-80 ms).

Statistical indicators of the physiological status in men linked with places of residence are presented in
Table 2.

Table 2
Indicators of physiological status in men taking linked with places of residence
Physiological indices Valid N Mean ?gg%%%n;: Egg%%%ng/oe Std. Dev. |Standard Error
1 2 3 4 5 6 7
Zhezkazgan
Age 10 50.6 40.52726 60.67274 14.08072 4.452715
Height 10 167.9 164.2144 171.5856 5.15213 1.629247
Weight 10 73.4 65.03579 81.76421 11.69235 3.697447
SBP 10 123 111.7902 134.2098 15.67021 4.955356
DBP 10 78 71.42632 84.57368 9.189366 2.905933
pulse 10 71.2 68.38263 74.01737 3.938415 1.245436
Din.dex 10 47.8 42.22001 53.37999 7.800285 2.466667
Din.sin 10 40.6 36.1237 45.0763 6.25744 1.978776
SAH 10 14.3 9.638883 18.96112 6.515793 2.060475
FBA 10 57.6944 51.82089 63.56791 8.2106 2.59642
DBA 10 50.3874 44.05165 56.72315 8.856773 2.800757
FBA-DBA 10 7.307 2.28134 12.33266 7.025389 2.221623
FBA-PA 10 7.0944 —0.48508 14.67388 10.59538 3.350553
PP 10 45 38.04798 51.95202 9.718253 3.073181
ADP 10 96.9 88.77182 105.0282 11.36241 3.593111
SBV 10 45.34 37.62385 53.05615 10.78643 3.410969
MBV 10 3215.14 2697.241 3733.039 723.9728 228.9403
PRV 10 2533.62 2054.745 3012.494 669.4208 211.6894
VIK 10 —0.09971 —0.20917 0.009757 0.153021 0.048389
Q 10 3.008212 2.866447 3.149978 0.198174 0.062668
11 10 112.2744 106.7152 117.8336 7.771227 2.457478
ICI 10 1.737481 1.533586 1.941375 0.285025 0.090133
AP 10 2.7171 2.402338 3.031862 0.440007 0.139143
Satpaev
Age 24 46.5 38.51915 54.48085 18.9002 3.857986
Height 24 168.375 165.6933 171.0567 6.35071 1.296333
Weight 24 75.625 69.73064 81.51936 13.95898 2.849366
SBP 24 127.9167 121.0989 134.7345 16.14585 3.295757
DBP 24 87.29167 83.02433 91.559 10.10587 2.062852
Pulse 24 84.08333 77.386 90.78067 15.86058 3.237527
Din.dex 24 43.95833 39.59755 48.31911 10.32717 2.108024
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Continuation of Table 2
2 3 4 5 6 7
Din.sin 24 41.875 37.33679 46.41321 10.74735 2.193793
SAH 24 16.25 13.65819 18.84181 6.137908 1.252895
FBA 24 60.90088 57.76916 64.03259 7.416498 1.513886
DBA 24 47.8085 42.78854 52.82846 11.88822 2426673
FBA-DBA 24 13.09238 9.308088 16.87666 8.961921 1.829344
FBA-PA 24 14.40088 8.028018 20.77373 15.09215 3.080673
PP 24 40.625 36.29753 44.95247 10.24828 2.091921
ADP 24 104.3542 99.30218 109.4062 11.96408 2.442157
SBV 24 40.0375 34.83565 45.23935 12.31898 2.514601
MBV 24 3370.929 2837.439 3904.42 1263.409 257.8922
PRV 24 2902.762 2302.16 3503.364 1422.342 290.3343
VIK 24 —0.07138 —0.16736 0.024595 0.227292 0.046396
Q 24 3.430651 3.187913 3.673388 0.574849 0.117341
11 24 123.4495 113.0495 133.8495 24.62917 5.027407
ICI 24 1.569104 1.423765 1.714442 0.344189 0.070257
AP 24 2.960333 2.707291 3.213376 0.599253 0.122322
Karsakpai
Age 5 36.4 21.77153 51.02847 11.78134 5.268776
Height 5 166.4 160.2166 172.5834 4.97996 2.227106
Weight 5 62.6 46.78157 78.41843 12.7397 5.697368
SBP 5 128 122.4471 133.5529 4.472136 2
DBP 5 82 76.44711 87.55289 4.472136 2
pulse 5 93.8 66.84702 120.753 21.70714 9.707729
Din.dex 5 48 36.89422 59.10578 8.944272 4
Din.sin 5 43.2 30.95843 55.44157 9.859006 4.409082
SAH 5 12.8 7.430611 18.16939 4.32435 1.933908
FBA 5 58.5602 54.78877 62.33163 3.037396 1.358365
DBA 5 41.4556 32.25429 50.65691 7.410464 3.31406
FBA-DBA 5 17.1046 10.91637 23.29283 4.983817 2.228831
FBA-PA 5 22.1602 10.67619 33.64421 9.24889 4.13623
PP 5 46 39.19913 52.80087 5.477226 2.44949
ADP 5 101.32 96.89647 105.7435 3.562583 1.593236
SBV 5 51.96 40.47558 63.44442 9.249216 4.136375
MBV 5 4928.76 2777.579 7079.941 1732.498 774.7968
PRV 5 1800.172 1099.47 2500.874 564.325 252.3738
VIK 5 0.081587 —0.21995 0.383121 0.242847 0.108604
Q 5 3.871 2.792647 4.949353 0.868474 0.388393
11 5 147.5528 99.09412 196.0114 39.02719 17.45349
ICI 5 1.424837 1.018685 1.830988 0.327103 0.146285
AP 5 2.7852 2.300194 3.270206 0.390609 0.174686
Rapid rate of aging was found in men in Karsakpai and Satpaev settlements (Fig. 1).
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Figure 1. Ratio of BA in men according to place of residence

Cepusa «brnonorusa. MeguunHa. Neorpacpusa». Ne 1(89)/2018 69



A.A. Musina, K.M. Madenbay et al.

There were differences in the settlements among the indicators of ADP, PRV, MBV, AP. Like women
these indicators differed in volume and velocity characteristics and in the men of the Karsakpai settlement
were the most unsatisfactory results (Fig. 2).

Calculation of the AP index showed that the men from Satpaev and Karsakpai settlement had satisfacto-
ry functional capacities of the circulatory system with moderate tension of the regulation mechanisms, and in
the men from Zhezkazgan the functional capacities of the circulatory system were good.

In terms of cardiac rhythm, partly in quantitative characteristics of normal cardiac intervals RR, which
we estimated by the RMSSD index, it was revealed that this was from the sample of the man from
Zhezkazgan.

By frequency characteristics, it was revealed that low frequency waves (VLF%) dominated in the spec-
trum in all settlements, and the differences were in the ratios of high-frequency (HF%) and vasomotor (LF%)
waves (Fig. 2).

Figure 2. Ratio of spectral characteristics

It was revealed that men from Karsakpai settlement are in a more unsatisfactory state, especially they
entered the range of «pronounced tension of regulatory systems», which is typical for the states of active
mobilization of protective mechanisms.

Conclusions

1. Taking into account places of residence differences were found between the parameters of PP, PRV,
MVB, ADP and IN indices, and in men in ADP, MVB, MBV and AP, indicating that differences are greater
in speed and volume characteristics of the system blood circulation, and the most unsatisfactory ratio was
registered in men of the Karsakpai settlement. In Karsakpai women, the pulse pressure index (PP) was max-
imum against the background of low values of minute blood deflection (MBV) with a high value of periph-
eral vascular resistance (PVR) and low mean dynamic pressure (ADP), which is considered a sign of stag-
nant phenomena in the vascular bed.

2. Women of Zhezkazgan and men in the village Karsakpai and Satpayev have a fast aging pace and
they should pay attention to the lifestyle and if necessary it is recommended to undergo additional examina-
tion.

3. In terms of SR in women it was revealed that the activity of regulatory systems in the more profitable
functional activity was women of the Karsakpai settlement (RSAI = 5), although they were in the range of
«sharply expressed functional tensiony», and the men of Karsakpai were in more unsatisfactory state and en-
tered the range of «pronounced regulatory system voltage» which is characteristic of states of active mobili-
zation of protective mechanisms. It was revealed that low frequency waves (VLF%) dominated in the spec-
trum in all settlements, and the differences were in the ratios of high-frequency (HF%) and vasomotor (LF%)
waves.

4. The most unsatisfactory position was in levels of functional tension in women from Zhezkazgan, in
whom the degree of centralization in the regulation of the structure of the SR contributed to a decrease in the
activity of the autonomous circuit (in the form of a decrease in the spectrum of high-frequency waves (HF%)
against the background of high values of the SDR (624.9 ms with a normal range of 40—80 ms).

5. Calculation of the AP index showed that in men from Satpaev and Karsakpai the functional capaci-
ties of the circulatory system function with moderate voltage of the regulatory mechanisms.
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A.A. Mycuna, K.M. Monen0aii, M.A. beknazap, A.A. CmaunnoBa

«IIpoTon» 3bIMBIPAaH TACHIMAJIAFBINIBI KYJIaFAH aliMaKTa eMip cypeTiH epecek
KOHTHHT€HTTiH HO30JI0TUAFA IeiiHri MopTeOeciH Darajay

Makanana «IIpoTOH» 3bIMBIPaH TAaChIMAJIAFBINIBI KYJIaFaH ailMakTa TYpakThl eMip CYpETiH epiep MeH
oifennepain GyHKIMOHANABIK >karmaiibiHa Oara OepinreH. TYpFBUIBIKTHI JKepiepiHe OaiIaHBICTHI (HU3MOIIO-
THSUIBIK CpEKIIEIiKTepi aHBIKTANABL 3epTTeyiep epiepae 1e, dieieple e KapTar KapKbIHBIH KbUIIaM-
JIaybIH JKOHE XYPEK PUTMIH OaKbUIayIbIH OPTAJIBIK KOHTYPBIHBIH KEPHEIY JACHIeHiHiH aibIpMAIIbUIBIKTApbIH
aHpIKTaabl. TYpPFBUIBIKTEL JKepiHe OainaHbicThl oifennep apacbinga remoguuHamukansiy 1K, KCK, TIIK,
KMK, OIK, KXW xepcerkimrepinae, an epnep apaceinma IIK, KCK, TIIK, KMK kepcerkiurrepinne
aiipipMatubuibikTap Oaiikanapl. Onap keOiHe KaH aifHambIM OKYHECiHIH JKBULAAMIBIK JKOHE KOJIeMIIK
cHIaTTaManapblH KaMTHIBI jkoHe Kapcakmail aybUIBIHBIH €p TYPFBIHIAPHI apachIHAAFbl HOTHXKE KOJAChI3
MoHre ue Oonapl. Kapcakmail aybUIbIHBIH OHeN TYPFBIHIAPHI apachlHAA YJIKEH KaH KbICBIM JKOHE KaHHBIH
MHHYTTBIK KOJIEMiHiH TOMEH HOTIDKENIEepi TaMbIpapAblH JKOFapbl HEepU(EpHsIIBIK Keaeprici aschiHaa
aHBIKTaJABL. Bynm TaMblp apHAcHIHAAFBl IpKUTICTIK KyOBUIBICTApABIH Oap exeHuirin kepcereni. Kapraro
OoiibIHIIA CTaTHCTHUKAIBIK HOTIKenep JKe3kasraH KanacelHbIH oienaepi meH Kapcakmaii sxone Carmaes
KaJIaChIHBIH epJIepiH/ie KapTaro YPAICi KbU1IaM )KYPETiHiH KopceTTi. ATalFaH KOHTHHICHTKE OMIp CalaThiHA
MoH Gepyre yoHe KOChIMILIA TeKCEpYyIeH eTyre KeHec oepimi.

Kinm ce30ep: Geilimaeny, epecek XalblK, KapTaro, KypeK-KaHTaMbIp KyHeci, IKOIOTHsIIBIK JKYKTEME, JKYPeK
pUTMiHIH BapuaGemnIiniri, HO30JOTHsIFa JeHIHT1 TUATHOCTHKA, 3BIMBIPAH-FAPBIIITHIK JKYMBIC, HO30JIOTHSFA
JeHinri MopTebe, calayaTThl Mip CalThl.

A.A. Mycuna, K.M. Manen6ait, M.A. beknazap, A.A. CmaunoBa

IlOH03OJ10FI/I‘{eCKaH OLICHKA CTaTyCa B3pPOCJ0I0 KOHTUHIEHTA,
MPOKUBAKOIIECI0 HA TEPPUTOPUH MANACHUS PAKECTOHOCUTEJIS ((HpOTOH»

B crarhe naHa HOHO30/MOTHYECKasl OLEHKA (YHKLHMOHATBHOTO COCTOSIHUS MYXUHH U XKEHIIHUH, MOCTOSHHO
MPOKUBAIOLINX Ha Teppuropuu paiioHoB magenuss PH «IIpoton». BrisBieHsl ¢usnonorunyeckue ocoOeH-
HOCTH C y4ETOM MECT MPOXXHMBAHUS B MOCeNKax. McciaenoBanus moka3anl yCKOPEHHBIH TEMIT CTapeHust KaK y
MYXXYHH, TaK U y JKCHIIUH, a TaKk)Ke Pa3iIHiMs B CTEIICHH HAIPSDKCHUSI IIEHTPAIbHOTO KOHTYpa yNPaBICHUS
CeplIeYHbIM PUTMOM. B reMoiuHamMuKke y >KCHIIUH, C YI€TOM MECT NPOXXHBAHUS, ObUIN BEISIBICHBI OTIMYUS
mexay nokazarensimu I11, COK, TICC, MOK, CIAJ, UH, a y myxxuun — B C/I/{, [ICC, MOK u All, cBune-
TENBCTBYIOIIHE, YTO Pa3JIMIMs HAOMIOAAIOTCs OONBIIE B CKOPOCTHBIX M OOBEMHBIX XapaKTEPUCTHKaX CHCTe-
MBI KpoBooOpartenusi. Hanbonee HeynoBaeTBOPUTENbHBIE COOTHOIIEHUS! OBIIM 3aPETUCTPUPOBAHBI Y MYK-
ynH 1. Kapcaknaid. ¥V sxenmus 1. Kapcaknail nmokasarens mynscoBoro aasienusi (I1J]) 6pu1 MmakcuManbHBIM
Ha (hOHE HU3KHUX 3HAUYCHUI MUHYTHOTO OTKIOHeHHs KpoBu (MOK) npu BbICOKOM 3Ha4€HHHU TEepUPEepPHISCKO-
ro conpotusienus cocynoB (IICC) u HuskoM cpennenunamuueckoM nasienuu (CIJI), uto cuuraercs mpu-
3HAKOM 3aCTOMHBIX SBJIEHHH B COCyIUCTOM pycie. CTaTUCTHYECKUE TaHHBIE IT0 TEMITy CTapeHHs! CBHIETENb-
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CTBYIOT O OBICTPOM TeMIIe cTapeHHs y KeHIuH T. JXKe3kasrana u y myxuuH 1. Kapcaknaii u r. Catnaes. Um
cienyer oOpaTUTh BHMMaHuMEe Ha 00pa3 XH3HH M IPH HEOOXOIMMOCTH PEKOMEHIYETCS IMPOXOKICHHE
JIOTIOJHUTEIEHOTO 00CIIe0BaHUA.

Knrouegovie cnosa: ajariraiuys, B3pOCJI0€ HACCJICHUE, CTapCHUEC, CEPACYHO-COCYAUCTass CUCTEMaA, SKOJIOIrnu4c-
CKas Harpyska, 3Z[Op0BbIﬁ 06pa3 JKHU3HHU, BapI/Ia6eJII)HOCTb CEpACYHOTO pUTMaA, NJOHO30JOIrM4eCKass AuartHo-
CTHKaA, paKETHO-KOCMHYECCKast NCATCIIbHOCTD, Z[OH030IIOI‘I/I‘IGCKI/II71 craryc.
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