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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, l/min), cardiac index 
(CI, l/min×m2) [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
Таблиця 1 

Середньогрупові показники гемо- та кардіодинаміки студенток 
залежно від типу саморегуляції кровообігу

Groups
Indices Cardiac BCSRT Mixed BCSRT Vascular BCSRT

ADAP, mm Hg 84,62±2,57 87,09±1,86 90,28±1,94
CO, l/min 5,01±0,08 4,32±0,1*** 3,32±0,29***  # #

CI, l/min×m2 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 39,28±4,33

Notes: * ‒ р<0,05; ** ‒ р<0,01; *** ‒ р<0,001 when compared between groups with mixed BCSRT or 
vascular BCSRT with cardiac BCSRT; # # ‒ р<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 l/min) was 
observed in the half of girls, a smaller proportion (33,3 %) of girls had CO within normal limits 
(3,11±0,03 l/min), and in 16,6 % of individuals CO values were lower (2,12±0,01 l/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 
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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 l/
min×m2). The cardiac index is lower by 32 % of the normal lower limit (1,36±0,01 l/min×m2), 
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

Рис. 1. Розподіл індивідуальних показників гемо- та кардіодинаміки студенток зі серцевим типом 
саморегуляції кровообігу

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

Рис. 2. Розподіл індивідуальних показників гемо- та кардіодинаміки студенток зі змішаним типом 
саморегуляції кровообігу
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Fig. 3. Hemo- and cardiodynamics individual indices distribution in students with vascular blood circulation 
self-regulation type

Рис. 3. Розподіл індивідуальних показників гемо- та кардіодинаміки студенток зі судинним типом 
саморегуляції кровообігу
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 (55,6±2,15 ml) BCSRT – 23,08 % and 36,36 % respectively. It is known that a 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 (58,73±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 (Тable 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 (Тable 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
Таблиця 2 

 Середньогрупові та індивідуальні показники роботи міокарда студенток ІV курсу  
залежно від типу саморегуляції кровообігу.

Groups

Indices

Cardiac BCSRT Mixed BCSRT Vascular BCSRT

% % %

MSI, 
r.u.

↑N 46,15 11,09±0,18
9,42±0,49

18,18 10,12±0,44 8,59±0,34 — —
7,19±0,58N 53,85 7,98±0,39 81,82 8,25±0,31 83,33 7,68±0,37

↓N — — — — — 16,67 4,74±0,01

EMW, 
r.u.

↑N — — — 9,09 6,54±0,01 5,57±0,15 — —
5,29±0,2N 100 5,65±0,13 90,91 5,47±0,13 83,33 5,47±0,12

↓N — — — — — — 16,67 4,42±0,01

MEC, 
r.u.

↑N 23,08 0,81±0,01
0,62±0,03

63,64 0,73±0,02
0,66±0,03

50 0,87±0,1
0,76±0,07N — — — — 16,67 0,67±0,01

↓N 84,62 0,58±0,02 36,36 0,53±0,02 33,33 0,64±0,01
Notes: ↑N – 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

Рис. 4. Розмах середньогрупових показників вегетативного індексу Кердо у студенток ІV курсу 
залежно від типу саморегуляції кровообігу
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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

Таблиця 3
Коефіцієнти кореляції між гемодинамічними показниками у дівчат 19–21 років

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‒СІ 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
СІ‒SPR -0,72 -0,82 -0,99
СІ‒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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У роботі досліджено особливості вегетативного статусу й адаптаційні можли-
вості дівчат віком від 19 до 21 року залежно від їхнього типу саморегуляції кровообігу. 
Дослідження проведене на базі біологічного факультету Запорізького національного 
університету, м. Запоріжжя. У всіх осіб вимірювали первинні показники: частоту 
серцевих скорочень і артеріальний тиск. На підставі отриманих даних визначали тип 
саморегуляції кровообігу у кожного обстеженого окремо. На підставі отриманих да-
них визначали тип саморегуляції кровообігу в кожного обстеженого окремо, що дало 
змогу сформувати три групи (особи зі серцевим, судинним і змішаним типом само-
регуляції кровообігу). До схеми обстеження входив розрахунок таких показників сер-
цево-судинної системи: середньодинамічний тиск, питомий периферичний опір, хви-
линний об’єм кровообігу, серцевий індекс, ударний об’єм, зовнішня робота міокарда, 
індекс напруги міокарда, критерій ефективності міокарда, вегетативний індекс Кердо 
й адаптаційний потенціал. 

Результати проведених експериментів оброблено методами варіаційної статис-
тики, а також проведено кореляційний аналіз отриманих даних.
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Виявлено певні відхилення щодо референтних значень аналізу середньогру-
пових параметрів системної гемодинаміки у студенток із різними типами регуляції 
кровообігу. У осіб зі змішаним і судинним типами регуляції зафіксовано, що  серед-
ньодинамічний тиск перевищує верхню межу норми на 2,5 та 6,2 % відповідно. Аналіз 
отриманих даних щодо показників питомого периферичного опору в дівчат із різними 
типами саморегуляції кровообігу виявив, що у групах осіб зі змішаним і судинним 
типами цей показник не перевищував норму, на відміну від групи зі серцевим типом. 
У останніх питомий периферичний опір був меншим на 5,2 %, ніж нижня межа рефе-
рентного значення для цього показника. Виявленно статистично значущі відмінності 
за показниками хвилинного об’єму кровообігу, серцевого індексу й ударного об’єму 
в дівчат із різними типами саморегуляції кровообігу. Виявлено певні тенденції серед-
ньогрупових та індивідуальних показників роботи міокарда в дівчат залежно від типу 
саморегуляції. Статистичну достовірність виявлено між показниками індексу напруги 
міокарда у дівчат із різними типами саморегуляції. У групі осіб зі змішаним типом і 
середньогрупові, й індивідуальні показники вегетативного індексу Кердо коливалися 
в межах ейтонії. Середньогрупові значення вегетативного індексу в дівчат зі судинним 
типом вказували на чітко виражену ваготонію.

Встановлено, що найбільший відсоток усіх обстежених  мають задовільну 
адаптацію. Найбільша кількість дівчат із задовільною адаптацією мали судинний тип 
саморегуляції (83,33 %) та змішаний тип (81,82 %), менший відсоток дівчат із цих 
груп (16,68 та 18,18 % відповідно) мали  функціональне напруження механізмів адап-
тації. У групі зі серцевим типом майже половина (46,15 %) осіб мали функціональне 
напруження адаптаційних механізмів, а решта (53,85 %) – задовільну адаптацію.

Таким чином, встановлені відмінності в показниках серцево-судинної систе-
ми, співвідношенні впливів на серцево-судинну систему симпатичної і парасимпатич-
ної ланок вегетативної нервової системи, а також адаптаційного потенціалу в дівчат 
19–21 року можна віднести до компенсаторно-пристосувальних реакцій організму, 
зумовлених різними типами саморегуляції кровообігу.

Ключові слова: адаптація, гемо- та кардіодинаміка, вегетативний індекс, по-
казники роботи міокарда, кореляція
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