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Vegetative status and adaptive capabilities peculiarities of aged 19 to 21 girls de-
pending on their blood circulation self-regulation type were studied in this work. The study
was conducted at the Biology Faculty of Zaporizhzhia National University, Zaporizhzhia.
Such primary indices as heart rate and blood pressure were studied in all test individuals.
Based on the obtained data, the blood circulation self-regulation type in each subject was
determined separately, which allowed to form three groups (individuals with cardiovascu-
lar, vascular and mixed blood circulation self-regulation types). The assessment scheme
included cardiovascular system indices calculation such as average dynamic arterial pres-
sure, specific peripheral resistance, cardiac output, cardiac index, stroke volume, external
myocardial function, myocardial stress index, myocardial efficiency criterion, autonomic
regulation index (vegetative Kerdo’s index) and adaptive potential.

The results were processed by variation statistics methods, and the obtained data
were subjected to correlation analysis.

Deviations from the reference values were revealed in systemic hemodynamics ave-
rage group parameters analysis in female students with different blood circulation regulation
types. It was recorded that the average dynamic pressure exceeded the normal upper limit by
2.5 % and 6.2 %, respectively, in persons with mixed and vascular regulation type. Specific
peripheral resistance indices obtained from data analysis in girls with different blood circu-
lation self-regulation types revealed that this index did not exceed the normal in the groups
with mixed and vascular type, in contrast to the group with the cardiac type. The specific
peripheral resistance was lower by 5.2 % than the lower limit of the reference value for this
index in the latter group. Statistically significant differences were identified in cardiac out-
put, cardiac index and stroke volume parameters in girls with different self-regulation circu-
latory types. Specific trends were identified in the average group and individual myocardial
function indices in girls depending on the self-regulation type. Statistical significance was
found between myocardial stress indices in girls with different self-regulation types. Both
the average group and individual vegetative Kerdo’s index indices fluctuated within eytony
in the mixed type persons group. The mean group autonomic index values in girls with vas-
cular type indicated pronounced vagotonia.

We found that the largest percentage of all respondents had satisfactory adaptation.
The largest number of girls with satisfactory adaptation had a vascular self-regulation type
(83.33 %) and a mixed type (81.82 %), a smaller percentage of girls from these groups
(16.68 % and 18.18 %, respectively) had adaptation mechanisms functional stress. In the
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group with the cardiac type, almost half (46.15 %) had adaptation mechanisms functional
stress, and the rest (53.85 %) had satisfactory adaptation.

Thus, the differences in cardiovascular system indices, the autonomic nervous sys-
tem sympathetic and parasympathetic parts influences ratio on the cardiovascular system
were determined, as well as the adaptive potential in 19-21 years old girls can be attributed
to blood circulation compensatory-adaptive reactions.

Keywords: adaptation, hemo- and cardiodynamics, autonomic regulation index,
myocardial function indices, correlation

Introduction

It is generally accepted that a single neurohumoral system provides control of the adaptive
process in the whole organism. The organism’s ability to adapt to changing environmental condi-
tions is determined by the reactivity of its vegetative department. The autonomic nervous system
perceives, processes and transmits the received information to the executive organs in the form of
control signals [3, 6]. It is crucial in the regulation, coordination and adaptation of organs to the
needs of the body [30, 31], which allows the body to adapt to new conditions and act as a whole
[33, 39, 41]. Notably, vegetative tone and reactivity underline homeostatic capabilities, and the
vegetative activity support can indicate the quality of adaptive mechanisms [25, 38].

The cardiovascular system is the most reactive system, being one of the first systems in-
volved in the adaptation process to extreme conditions, and plays a leading role in maintaining
body homeostasis [21, 29]. The modern scientific community is focusing its efforts on finding
methods of comprehensive health assessment using one or more generalised integrating indices.
An important cardiovascular system functional state index is a blood circulation self-regulation
type (BCSRT) [20]. BCSRT determination makes it possible to assess the stress level in the car-
diovascular system regulation [16].

Organism adaptive capacity assessment is particularly critical during the ontogenetic pe-
riod, when biological maturation of the individual ends and all morphofunctional indices reach
their definitive size [22]. During this period, physiological interactions between systems and
organs are finally formed and systems relationships are established [13]. This period falls on the
student age.

The aim of this work was to determine vegetative status and adaptive capabilities features
of young females depending on their blood circulation self-regulation type.

This study is the second stage of cardiovascular system state assessing in students with
different blood circulation self-regulation types. The results of the first study stage were published
earlier [8].

Materials and Methods

The study was conducted at the Biology Faculty of Zaporizhzhia National University,
Zaporizhzhia. The anonymous survey has been done by 56 “almost healthy” fourth-year students
aged 19 to 21 (average age 20,37+0,1 years) and was conducted before classes in the morning.
All girls had no history of chronic illness and no acute illnesses or other health complaints at the
time of the examination.

Primary indices (heart rate (HR) and blood pressure (BP) were measured in a sitting po-
sition in all individuals. Based on the obtained data, the blood circulation self-regulation type
(BCSRT) was determined for each subject separately. N.I. Arinchin’s formula [4] was used to
determine the BCSRT.

At the first study stage, all students were divided into 3 groups according to the blood
circulation self-regulation type. At the second stage, the examination scheme included the cardio-
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vascular system indices calculation such as average dynamic arterial pressure (ADAP, mm Hg)
according to the Hickem formula, specific peripheral resistance (SPR, r.u.). Heart systolic func-
tion assessment was performed according to the cardiac output indices (CO, 1/min), cardiac index
(CI, I/minxm?) [36], stroke volume (SV, ml) according to Starr’s formula [40]. The external myo-
cardium work (EMW, r.u.) was evaluated according to the formula proposed by N.A. Agadzhan-
yan [21]. Myocardial stress index (MSI, r.u.) was calculated by the formula [1]. The myocardial
efficiency criterion (MEC, r.u.) was determined by the formula [21].

The vegetative Kerdo’s index (VKI, r.u.) was calculated to assess autonomic regulation
mechanisms [11]. The adaptation potential (AP, r.u.) according to R.M. Baevsky [5] was used to
assess the circulatory system functioning level.

The experiments results were processed by variation statistics methods with the software
STATISTICA v.10.0 (StatSoft). The results reliability (significance) was assessed by the Mann-
Whitney U-test (for parameters that do not obey the normal distribution law). The obtained data
correlation analysis was performed. The minimum reliability was characterized by p<0,05.

Results and Discussion

According to the BCSRT determining results in female students, it was found that the
smallest number of people (21,43 %) had vascular BCSRT, 41,1 % of girls had cardiac BCSRT,
and 37,47 % had mixed BCSRT.

Systemic hemodynamics mean group parameters analysis in female students with dif-
ferent BCSRT towards reference values revealed some deviations from the physiological norm
(Table 1). In persons with mixed BCSRT and vascular BCSRT, it was recorded that ADAP ex-
ceeds the upper limit of normal by 2,5 % and 6,2 %, respectively. In girls with cardiac BCSRT,
the mean ADAP group values were within the upper limit of normal. Statistical analysis did not
reveal statistically significant differences between groups on this index.

Average dynamic arterial pressure is one of the most stable indices. It is known that ADAP
data is an index of consistency in the cardiac output and peripheral resistance regulation [27, 34]
and characterizes the state of vascular tone and effective blood pressure [32, 35]. The absence of
statistically significant differences in the ADAP mean group values indicates relative stability of
the energy expenditure, therefore it indicates regulatory homeostasis mechanisms strength [7] in
girls with different BCSRT.

Table 1
Mean group female students hemo- and cardiodynamics indices depending
on the blood circulation self-regulation type
Tabmums 1
CepeHbOrpYITOBI MOKA3HUKH FeMO- Ta KapAiOMUHAMIKH CTYICHTOK
3aJIeKHO BiJI TUILY CaMOperyJssinii KpoBoooiry
Indices Groups|  Cardiac BCSRT Mixed BCSRT Vascular BCSRT
ADAP, mm Hg 84,6242,57 87,09+1,86 90,28+1,94
CO, I/min 5,01+0,08 4,32+0,1%** 3,32+0,20%*** ##
CL I/minxm? 3,02+0,12 2,70+0,08* 2,10£0,17%** ##
SV, ml 67,19+1,48 64,26+2,32 58,67+£2,15%*
SPR, r.u. 28,44+1,23 32,62+1,29 39,284+4,33

Notes: * — p<0,05; ** — p<0,01; *** — p<0,001 when compared between groups with mixed BCSRT or
vascular BCSRT with cardiac BCSRT; ## — p<0,01 when comparing groups with mixed BCSRT and vascular
BCSRT
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CO, CI and SV mean group indices analysis in girls with different BCSRT revealed sta-
tistically significant differences in these indices (Table 1) between groups. The highest CO rates
were found in female students with cardiac BCSRT, which is by 33,7 % (p<0,001) higher than
in female students with vascular BCSRT and by 13,8 % (p<0,001) than in female students with
mixed BCSRT. In the group of persons with vascular BCSRT, CO mean group values were lower
by 30,1 % (p<0,01) than in the group with mixed BCSRT. Thus, exceeding the CO norm upper
limit was recorded for groups with cardiac BCSRT (by 43,1 %) and mixed BCSRT (by 23,4 %).
In individuals with vascular BCSRT, the CO mean values in the group were within normal limits.

It is known that the CO reflects the cardiovascular system ability to sufficiently meet the
body’s need for oxygen [15].

According to the CI average group index calculation results, it was found that in persons
with different BCSRT, the cardiac index fluctuates within normal limits. Some significant statisti-
cal differences in this index were observed between the three groups. The highest CI mean group
index was determined in the group with cardiac BCSRT, which exceeded by 34,4 % (p<0,001) the
CI group with vascular BCSRT data and by 15,6 % (p<0,05) with mixed BCSRT. A statistically
significant difference was also found between CI values in individuals with mixed BCSRT and
vascular BCSRT. The CI index was statistically lower by 28,6 % (p<0,01) in representatives with
vascular BCSRT compared with persons with mixed BCSRT.

The average SV group indices in representatives with cardiac and mixed BCSRT were
within the normal limits, in contrast to persons with vascular BCSRT (Table 1). In girls with vas-
cular BCSRT, the mean group SV was 3,8 % below the lower reference values limit. Statistically
significant differences in SV rate were found only between groups with cardiac and vascular BC-
SRT. SV was by 12,7 % (p<0,01) lower in girls with vascular BCSRT than with cardiac BCSRT.

The obtained SPR data analysis in girls with different BCSRT’s has revealed that SPR
does not exceed the norm in the groups of persons with mixed and vascular BCSRT, in contrast
to the group with cardiac BCSRT. The last-named SPR was 5,2 % lower than the lower reference
value limit for this index.

Hemo- and cardiodynamics individual indices analysis has revealed certain features in
three groups individuals. The highest percentage of people with ADAP within the norm was
determined in the group with mixed BCSRT (Fig. 1-3), and the lowest percentage — in the group
with vascular BCSRT. Individuals (83,33 %) with ADAP rates above the norm were predominant
in the group of girls with vascular BCSRT, which is by 28,8 % higher than in the group of girls
with mixed BCSRT and 37,2 % higher than in those with cardiac BCSRT. An increase in ADAP
indicates an increase in vascular tone and a certain trend in the imbalance of cardiac output and
peripheral resistance [26]. A small percentage (23,08 %) of people with ADAP below the refe-
rence values was found in the group of girls with cardiac BCSRT.

In the group with vascular BCSRT, the CO normal values excess (3,86+0,14 1/min) was
observed in the half of girls, a smaller proportion (33,3 %) of girls had CO within normal limits
(3,11£0,03 1/min), and in 16,6 % of individuals CO values were lower (2,12+0,01 /min) than
reference values.

CO individual values distribution analysis showed normative data excess in all respon-
dents with cardiac and mixed BCSRT (Fig. 1-3). CO characterizes both inotropic and chrono-
tropic heart function [17]. CO indices evaluation provides information about cardiovascular
system functional reserve [18]. It is known that a CO increase indicates an increase in body meta-
bolic reactions intensity, and a CO decrease is an efficiency and myocardial weakness index [14].
It is believed that the cardiac output is more accurately expressed by the cardiac index value. The



B. 3adopoxHs, O. Kyuykoscbkud, O. Kosanbosa
ISSN 0206-5657. BicHuk JlbBiBcbkoro yHiBepcuteTy. Cepis 6ionoriyHa. 2020. Bunyck 83 87

cardiac index value is considered to be one of the most informative parameters that characterizes
the left ventricle functional state [17], therefore it is a heart pumping function index.

CI assessment in the groups of girls with cardiac and mixed BCSRT has revealed that all
individuals had CI values within the reference values (Fig. 1-3). The vast majority (66,67 %)
among girls with vascular BCSRT (Fig. 3) had CI values within the normal limits (2,25+0,11 I/
minxm?). The cardiac index is lower by 32 % of the normal lower limit (1,36+0,01 1/minxm?),
and it was determined in a lower percentage of people (16,67 %) in this group. Decreased CI can
be seen as a certain weakening of the heart’s ability to pump blood.

Fig. 1. Hemo- and cardiodynamics individual indices distribution in female students with cardiac blood
circulation self-regulation type

Puc. 1. Po3monin iHAMBigyaqbHUX TOKAa3HHUKIB T€MO- Ta KapIiOAWHAMIKH CTYACHTOK 31 CEPLEBUM THIIOM
caMoperymsmii KpoBoooiry

Fig. 2. Hemo- and cardiodynamics individual indices distribution in students with mixed blood circulation
self-regulation type

Puc. 2. Po3mozin iHAMBiIyanbHUX MOKA3HUKIB FeMO- Ta KapiOJWHAMIKUA CTYACHTOK 31 3MilllaHUM THIIOM
camoperyisinii KpoBooOiry
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Fig. 3. Hemo- and cardiodynamics individual indices distribution in students with vascular blood circulation
self-regulation type

Puc. 3. Posnoxin iHaMBiTya bHUX MOKA3HUKIB IeMO- Ta KapIiOAWHAMIKH CTYACHTOK 31 CyJHHHUM THIIOM
camoperyJusiiii KpoBooOiry

SV individual indices analysis has revealed certain persons with different types of BCSRT
percentage distribution features in relation to the norm indices (Fig. 1-3). The highest percentage
of girls with SV reference values was determined in the groups with cardiac and mixed BCSRT:
84,62 % — 68,43+1,46 ml and 63,64 % — 69,21£1,27 ml.

A small percentage of individuals (16,68 %) with normal SV (67,0+0,01 ml) was detected
in the group with vascular BCSRT. No girls with high SV were found in the three examined
groups. The highest percentage of people (66,67 %) with low SV (57,0+1,17 ml) belonged to the
group with vascular BCSRT. Slight reductions in SV were found in girls with cardiac (60,4+0,01
ml) and mixed (55,642,15 ml) BCSRT — 23,08 % and 36,36 % respectively. It is known thata SV
decrease on the background of high CO may be an adaptive response to cardiac hypoxia, which
is a concomitant negative factor in the educational process [10], which is directly associated with
hypodynamia and high mental strain.

SPR individual indices distribution evaluation has shown that the vast majority of
girls (Fig. 1-3) with mixed and vascular BCSRT had SPR reference data — 34,06+1,48 and
37,69+0,33 r.u. respectively. The smallest part of girls with mixed and vascular BCSRT had low
SPR: 27,27 % — 28,77+0,27 and 16,67 % — 26,16+0,01 r.u. respectively.

A small percentage of girls (16,67 %) in the group of persons with vascular BCSRT had
above-normal SPR rates (58,734£0,01 r.u.). Elevated SPR was not detected among girls with
mixed BCSRT.

The predominant number (69,23 %) in girls with cardiac BCSRT (Fig. 1) had a low SPR
rate —25,96+0,86 r.u., and in other persons (30,77 %) this index was within the norm —33,99+0,7 r.u.

It is known that SPR determines the average dynamic pressure constancy and its devia-
tion from the norm indicates obstacles in the blood passage through the vascular bed [34]. Thus,
reduced and reference SPR indices of girls with cardiac and mixed BCSRT indicate adequacy and
appropriateness of compensatory mechanisms, and persons with elevated SPR (from the group
with vascular BCSRT) are at cardiovascular risk, and this may lead to further cardiovascular
remodelling [9].
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Therefore, determined changes in hemodynamic parameters may also be a consequence
of age-related changes, because it is known that student age is characterized by the completion of
biological maturation [2, 12].

Myocardial function average group and individual indices statistical analysis has revealed
specific trends in girls depending on the BCSRT (Table 2). It is known that the MSI is a relative
value that shows what part of the cardiomyocyte stress time is spent preparing to expel blood
from the heart [1], ie the MSI proves what part of the ventricular contraction time is spent un-
productively, while the ventricle does not do external work [19]. The statistically significant dif-
ferences in the MSI data may be due to the instability of female students cardiovascular system
adaptive responses [7].

Statistically significant differences were found between MSI indices in girls with different
BCSRT. The highest MSI rate was in persons with cardiac BCSRT, which is by 8,81 % (p<0,05)
more than in girls with mixed BCSRT and by 23,67 % (p<0,05) compared with the group with
vascular BCSRT.

Despite the fact that the average MSI group indices in girls with different BCSRT were
within the norm (6,6-9,6 r.u.), individual data analysis has revealed certain features for each
group. Individuals with normal and elevated MSI were found among the girls with cardiac BC-
SRT, and their percentage was distributed almost evenly (Table 2). However, individuals with
MSI reference values were predominating in the group of girls with mixed BCSRT, and only a
small proportion had increased MSI. Another picture was observed in the group of girls with vas-
cular BCSRT: the largest percentage of girls had MSI reference values, but also people with low
MSI were detected. No statistically significant differences were found (Table 2) according to the
EMW and MEC average group indices analysis results. EMW average group indices in the three
groups fluctuated within the norm (4,5-6,5 r.u.). Differences were established at EMW individual
analysis in girls with various BSCSRT. Specific percentage distribution based on individual data
on norm indices has been determined. There were no individuals with EMW values above and
below the norm among the girls with cardiac BCSRT, and all girls in this group had EMW values
within the norm (Table 2).

Table 2

Myocardial function average group and individual indices in fourth-year students depending
on the blood circulation self-regulation type

Tabmnrs 2

CepemHbpOTpyIIOBi Ta iHAWBIAYaNbHI TOKa3HUKH poOOTH MioKapaa cTyneHToK IV xkypcy
3aJIe)KHO BiJl THITY CaMOPETYIISIii KPOBOOOITy.

Groups Cardiac BCSRT Mixed BCSRT Vascular BCSRT
Indices % X3, % X5, % X5,
IN | 46,15 | 11,09£0,18 18.18 | 10,12+0.44 — —
=
l\fil’ N | 53.85 | 7.98:039 19,4240,49 81.82| 825:031 |02 703 43 3317.6810.37 |7,19+0,58
N — — — 16,67 | 4.7440.01
IN| — - 19,09 | 6540,01 — —
=+
Elrvflw’ N | 100 5,65+0,13 0091 547:0.13 |70 1318333 5.4720.12 | 5.29+0,2
v OONT = — — 1 _ — 16,67 4.42£0,01
ke, LN (2308 0812001 63.64| 0.73£0,02 50 | 0.87£0.1
PN — — o62:0,03] — — 10,66£0,03/16,67 | 0.67£0,01 |0,76+0,07
TN 84,62 0,58+0,02 36.36| 0.5320,02 3333 | 0,64£0.,01

Notes: TN — above normal; N — norm; |N — below normal
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The vast majority of girls with mixed BCSRT also had a normal EMW, but we have also
found a small percentage of people with very high EMW. The majority had EMW indices within
the reference values in the group of girls with vascular BCSRT, and a small proportion had these
indices below the normal (Table 2).

The mean group MEC indices had some differences in relation to the norm (0,66-0,68
r.u.) in girls with different BCSRT. This index was below the lower normal limit by 7,46 % in
girls with cardiac BCSRT, and it was above the upper normal limit by 11,76 % in the group with
vascular BCSRT. MEC indices were within the norm in persons with mixed BCSRT.

It is known that large MEC values, as well as a decrease in MEC value, which is character-
istic for girls with vascular BCSRT, may indicate that cardiovascular system adaptive responses
are relatively high level [15].

Individual MEC indices analysis revealed an opposite percentage of individuals in relation
to the norm in girls with cardiac and mixed BCSRT: the highest percentage of girls with cardiac
BCSRT had MEC below normal, and the largest number of girls with mixed BCSRT had it above
normal. No girls with reference MEC values were detected in both groups. Half of the girls with
vascular BCSRT had high MEC, a third of them had low MEC, and only a small percentage
(16,67 %) had MEC within normal limits.

Thus, during the cardiovascular performance dynamics study in female students during
five years of higher education, the authors [19] have determined that low MEC coincides with the
myocardial contractility deterioration in this period.

The decisive role belongs to the autonomic nervous system (ANS) in the regulation, coor-
dination and adaptation of the organs depending on the needs of the body [30, 31]. ANS plays an
important integrative role at the central level, allowing the body to adapt to new conditions and
resume its work as a whole [33, 39, 41].

Vegetative Kerdo’s index (VKI) analysis shows sympathetic and parasympathetic nervous
systems influence ratio on the cardiovascular system and reveals some clear differences between
the three groups of girls with different BCSRT (Fig. 4).

Fig. 4. Vegetative Kerdo’s index average group indices scope in fourth-year students depending on blood
circulation self-regulation type

Puc. 4. Po3max cepemHBOTPYIOBHX IMMOKA3HUKIB BereTatuBHOTO iHaekcy Kepmo y crymentok IV kypcy
3aJIeKHO BiJI THITY CaMOPEryJIsLii KpoBooOiry
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The mean group VKI was close to the eytony upper limit in girls with cardiac BCSRT, and
the majority of female students (53,85 %) had a relative balance between the sympathetic and
parasympathetic systems, while the remaining (46,15 %) girls has shown sympathicotonia. Both
the mean group and individual VKI indices ranged within the eytony in the group of people with
mixed BCSRT. The majority of girls (66,67 %) with vascular BCSRT had VKI values approa-
ching the lower eytony limit, and the remaining girls (33,33 %) had a pronounced vagotonia.
Mean group VKI values indicated pronounced vagotonia in girls with vascular BCSRT.

It is proved that the autonomic nervous system parasympathetic part regulates physiologi-
cal processes that ensure homeostasis [23]. The parasympathetic part performs the task of internal
environment stability restoration and maintenance after any violations and shifts [37]. The sym-
pathetic part is “protective”, a reserve mobilization system, which is necessary for the organism’s
active action, and such mobilization requires many structures and organs mobilisation [23]. The
sympathetic nervous system performs an adaptive-trophic function and excitability of all organs
and tissues to meet metabolic needs of the body. When the body is mobilized and the sympathetic
nervous system is activated, key parameters of homeostasis also change [23, 28].

It was found in correlations analysis (Table 3) that girls with different BCSRT have a
strong direct relationship (0,77<r<0,90) between CO-CI, strong feedback (-0,7<r<-0,99) be-
tween CI-SPR, MEC-MSI and SPR—VKI. A strong direct relationship (0,91<r<0,96) was found
between ADAP-MSI and SV-MEC in groups of individuals with cardiac BCSRT and mixed
BCSRT, and a strong feedback (-0,68<r<-0,78) was found between ADAP-SV, ADP-MEC and
SV-MSI indices.

Table 3
Correlation coefficients between hemodynamic parameters in girls 19-21 years old
Tabmurs 3
KoedimienTn xopersiii Mi>k TeMOAMHAMIYHUMHE MTOKa3HUKaMH y AiBdat 19-21 pokis
Indices \ Cardiac BCSRT \ Mixed BCSRT | Vascular BCSRT
ADAP-CO 0,60 -0,27 -0,07
ADAP-SV -0,68 -0,72 -0,17
ADAP-MEC -0,78 -0,78 -0,07
ADAP-EMW 0,70 -0,25 0,43
ADAP-MSI 0,96 0,91 0,33
CO-CI 0,83 0,77 0,95
CO-SV -0,43 0,62 0,62
CO-MEC -0,68 0,24 -0,76
CO-EMW 0,43 0,67 0,52
CO-MSI 0,75 0,01 0,88
CO-SPR -0,33 -0,79 -0,93
CO-VKI 0,21 0,57 0,92
CI-SPR -0,72 -0,82 -0,99
CI-VKI 0,39 0,78 0,93
SV-MEC 0,95 0,91 0,02
SV-EMW 0,05 0,85 0,82
SV-MSI -0,77 -0,71 0,29
MEC-EMW -0,16 0,67 -0,02
MEC-MSI -0,90 -0,90 -0,89
MEC-VKI -0,12 -0,35 -0,92
EMW-MSI 0,56 -0,29 0,46
EMW-VKI -0,77 -0,22 0,17
MSI-VKI -0,24 0,24 0,85
SPR-VKI -0,70 -0,78 -0,94

Notes: The correlation coefficient is specified. Values in bold italics are statistically significant (p<0,05)
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A strong direct relationship (0,75<r<0,93) was shown between CO-MSI, CI-VKI and
SV-EMW in girls with cardiac and vascular BCSRT, and strong feedback seen only between
CO-SPR. In addition, girls with cardiac BCSRT were found to have correlations between the
indices, according to which people with other types of BCSRT had no correlations. Namely, mo-
derate direct connection (0,56<r<0,70) was between ADAP-CO, ADAP-EMW and EMW-MSI,
and feedback between CO-MEC and EMW-VKI.

A moderate direct connection (0,62<r<0,67) was detected in only three pairs of indices
(CO-SV, CO-EMW and MEC-EMW) in girls with altered BCSRT, and no statistically signifi-
cant correlations were found between these indices in girls with other BCSRT.

There was a strong direct relationship (0,85<r<0,92) between CO—VKI and MSI-VKI and
a strong feedback relationship between MEC—VKI in subjects with vascular BCSRT. No statisti-
cally significant correlations were found between these indices in girls with other BCSRT.

Therefore, the corresponding blood pressure level in cardiac BCSRT is maintained mainly
by CO, as evidenced by a moderate direct relationship between ADAP—CO, in contrast to other
BCSRT, in which the correlations between these indices were absent. At vascular BCSRT the
optimum blood pressure level is supported at the expense of SPR.

In order to identify circulatory system compensatory-adaptive mechanisms, we performed
circulatory system adaptive potential (AP) calculations. The distribution of girls based on AP
found that the vast majority of all respondents had a satisfactory adaptation. The largest per-
centage of girls with satisfactory adaptation had vascular BCSRT (83,33 %) and mixed BCSRT
(81,82 %), and a smaller percentage of girls from these groups (16,68 % and 18,18 %, respective-
ly) had adaptation mechanisms functional stress. Almost half (46,15 %) had adaptation mecha-
nisms functional stress in the group with cardiac BCSRT, and the rest (53,85 %) had satisfactory
adaptation.

Thus, the differences in cardiovascular system indices, the ANS sympathetic and parasym-
pathetic parts influence ratio on the cardiovascular system, as well as in the adaptive potential in
19-21 years old girls can be attributed to compensatory-adaptive reactions caused by different
circulatory self-regulation types.
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OCOBJIMBOCTI BETETATUBHOI'O CTATYCY M AJANTAIIAHI
MOXKJIUBOCTI CTYAEHTCBKOI MOJIOI 3AJTEXKHO
BIJI TUITY CAMOPET YJIALIl KPOBOOBITY
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e-mail: zadorovic@gmail.com

Y po06oTi mocTimkeHo 0COONMUBOCTI BETETaTUBHOTO CTATyCy W alalTaIliiiHi MOJIIH-
BOCTI JIiBYaT BikoM Bif[ 19 10 21 poKy 3aJ1eXHO B/l IXHBOTO THITY CAaMOPETYJIsLii KpOBOOOIry.
JocmimkeHHs mpoBeaeHe Ha 0a3i OiomoriuHoro (akynereTy 3amopi3bkoro HamioHaJIbHOTO
YHIBepcHTETY, M. 3amopixoks. Y BCix 0ci0 BHMIpIOBaNIM NMEPBUHHI MOKA3HUKH: YacTOTY
CepLEeBUX CKOPOYEHB 1 apTepianbHUil THCK. Ha migcTaBi OTpUMaHUX JaHUX BU3HAYAIM THII
caMOperymsiii KpoBooOiry y KOXKHOTO 00CTekeHOTro okpeMo. Ha migcraBi orpuManux 1a-
HUX BU3HAYAJIH TUIT CAMOPETYIIALIi KPOBOOOITY B KOKHOTO OOCTEKEHOTO OKPEMO, IO 1AJI0
3MOTy cOpMYBaTH TpH TpynH (0coOH 31 CepeBUM, CYTUHHUM i 3MIIIaHUM THTIOM CaMO-
perymsaLii kpoBooOiry). 1o cxemu 00CTeXeHHs BXOJHB PO3PaXyHOK TaKUX MOKa3HHUKIB cep-
LIEBO-CYANHHOI CHCTEMH: CepeIHBOANHAMIYHIHN THUCK, TUTOMHN NIeprupEepHIHAH OTTip, XBU-
JTUHHUH 00’ €M KpoBOOOITY, CeplieBHl iHIEKC, YIapHHiA 00’ €M, 30BHIIIHS poOoTa Miokapaa,
iHIEKC HapyTH MioKapaa, KpuTepiii epeKTUBHOCTI MiOKap/a, BereTaTuBHAH iHIeke Kepmo
I aganTamiiHuif MOTEeHIia.

PesynbraTy mpoBeieHNX EKCIIEPUMEHTIB 00pOOIeHO METOIAMH BapialiifHOT CTaTHC-
THKH, a TAKOXK IPOBEAEHO KOPEIAIIMHIN aHaIi3 OTPUMAHUX JaHUX.


https://www.researchgate. net/publication/260623069_Homeostatic_Role_of_the_Parasympathetic_Nervous_System_in_Human_Behavior
https://www.researchgate. net/publication/260623069_Homeostatic_Role_of_the_Parasympathetic_Nervous_System_in_Human_Behavior
https://www.researchgate. net/publication/260623069_Homeostatic_Role_of_the_Parasympathetic_Nervous_System_in_Human_Behavior
https://www.frontiersin.org/articles/10.3389/fneur.2019.00053/full
https://www.frontiersin.org/articles/10.3389/fneur.2019.00053/full
mailto:zadorovic@gmail.com

B. 3adopoxHs, O. Kyuykoscbkud, O. Kosanbosa
ISSN 0206-5657. BicHuk JlbBiBcbkoro yHiBepcuteTy. Cepis 6ionoriyHa. 2020. Bunyck 83

BusiBeHo MeBHI BiAXUICHHs MO0 pedepeHTHHX 3HA4YeHb aHaji3y cepeIHbOrpy-
MOBUX MMapaMeTpiB CHCTEMHOI FeMOAMHAMIKH y CTYACHTOK i3 Pi3HUMH THUIAMH PEryssiil
KpoB0OOiry. Y ocib 3i 3MilIaHUM 1 CyTUHHUM THIIAMHU Peryisiii 3adikcoBaHo, 1m0 cepe-
HbOJMHAMIYHHH THCK NEPEBHIILY€ BEPXHIO MEKY HOPMH Ha 2,5 Ta 6,2 % BifnoBiaHO. AHai3
OTPHUMAaHHX JaHHX I[0/10 [IOKa3HHKIB IIUTOMOTO HepupEepHUIHOTrO OMOpPY B AiBYAT i3 PI3HUMHU
TUITaMH CaMOPETYJIALIl KpOBOOOIry BHSBHUB, II0 y Tpymax ocid 3i 3MilIAHUM 1 CyTUHHHM
THUMaMH e TOKa3HHUK He IePEeBUIIlYBaB HOPMY, Ha BiZIMiHY BiJl IpyNH 3i CEPLEBUM THUIIOM.
VY ocraHHiX nuToMuii iepudepudHuii omip OyB MeHIINM Ha 5,2 %, HiXk HIKHS Mexa pede-
PEHTHOTO 3HAYEHHS VISl IbOTO TIOKAa3HUKA. BUSBIEHHO CTaTHCTUYHO 3HaYyIli BiMiHHOCTI
3a MOKa3HWKaMU XBHJIMHHOTO 00’€My KpOBOOOITy, CepIieBOro iHAeKCy i ymapHoro ob’emy
B JIiBYAT i3 PI3HUMHU THUIIAMH CAMOPETYJIALIT KpoBOOOiry. BusiBieHo neBHi TeHAEHLIT cepe-
HBOTPYMOBUX Ta IHAMBIAyalbHUX MOKa3HUKIB pOOOTH MiOKap/a B AiBYaT 3aJICHKHO Bij TUILY
camoperyssiuii. CTaTHCTHYHY JJOCTOBIPHICTh BUSIBICHO MiXK IIOKQ3HUKAMH 1HJIEKCY HAIIPyTrH
MioKapja y iB4Yar i3 pisHUMH THIIAMU CaMOpery/siiii. Y rpymi ocib 3i 3MilllaHKUM THITIOM i
CepeqHbOrPYIOBI, H IHAUBIAyaIbHI MOKa3HHKH BereTaTUBHOTO iHAeKkcy Kepmo konuBammcs
B Mexax eToHil. CepeJHbOrpyOBi 3HAYEHHS BEreTaTHBHOTO iHAEKCY B AiBYAT 31 CYJUHHUM
THIIOM BKa3yBaJld Ha YiTKO BUPAKEHY BaroTOHIIO.

BcTaHoBeHO, 1110 HAWOLMBIINI BiICOTOK YCiX OOCTEKEHHX MAalOTh 3aJ0BLIbHY
amanraiito. Hait6inbira KinbKiCTh AiBYAT 13 33A0BUIHHOIO aaNTALI€I0 Maly CyAUHHUIA THI
camoperyisiuii (83,33 %) Ta 3mimanuii tan (81,82 %), MeHIMH BiICOTOK AiBYAT i3 IHX
rpyn (16,68 ta 18,18 % BianoBinHo) Manu (yHKIIOHAIbHE HANIPY)KCHHS MEXaHi3MIB ajiam-
Tauii. Y rpymi 3i cepleBuM THIIOM Maiike nonoBuHa (46,15 %) oci6 Manu GyHKIIOHaIbHE
Halnpy>KeHHS aJlanTalifHIX MEXaHi3MiB, a pewTa (53,85 %) — 3a10BiNbHY ajanTaiito.

TakuM 4MHOM, BCTAHOBIJICHI BiIMIHHOCTI B MOKa3HHKaX CEPLEBO-CYAMHHOI CHCTE-
MH, CITiBBiJHOIICHHI BIUIMBIB Ha CEPLEBO-CYUHHY CHCTEMY CHMIATHYHOI 1 TapacuMIIaTny-
HOI JIJAaHOK BEreTaTHBHOI HEPBOBOI CHCTEMH, a TAKOX aJanTalliifHOro MOTeHIiany B JiB4ar
19-21 poky MO)KHa BiJHECTH JO KOMIIEHCATOPHO-TIPHCTOCYBAIbHHUX PEaKiliii OpraHiamy,
3yMOBJICHHUX Pi3HUMH THUIIAMHU CaMOPETYIALI1 KpOBOOOITY.

Kniouosi croea: ananraiiis, TeMO- Ta KapJioAWHaMiKa, BETCTAaTUBHHUN 1HICKC, IMO-
Ka3HUKHU POOOTH MioKap/a, KOPeJsLis
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