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ABSTRACT

The aim: To determine the aerobic and anaerobic productivity of females from the lowland districts of Zakarpattia region, depending on the component
composition of body weight.

Materials and methods: A comparative analysis of physical health status of females in the post-pubertal period of ontogenesis, was carried out. Physical
health status was assessed by indicators of aerobic and anaerobic productivity depending on the component composition of the body, which was determined
by impedance measurement.

Results: Physical health of females from the lowland districts depends on the component composition of the body, namely: an excellent level of aerobic
productivity is observed in females who have a normal body weight with a high relative fat content and a normal relative content of skeletal muscles,
Vo, . >38mlmin™-kg"; asaresult, their physical health exceeds the “critical level”according to H.L. Apanasenko and corresponds to “excellent”according to
Ya.P. Pyarnat’s criteria. Females from lowland districts who are underweight with a normal relative fat content and a high relative skeletal muscle content have
an average level of aerobic productivity, VO, <34 ml-min"kg"; asaresult, their physical health is below the “critical level”according to H.L. Apanasenko.
Conclusions: The presence of fat in females from lowland districts provides energy for muscle work, which contributes to better development of the muscular
system. A high level of energy supply due to a high relative fat content determines the excellent physical health status of females from the lowland districts

of Zakarpattia.
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INTRODUCTION

The formation of physical health occurs under the in-
fluence of endogenous and exogenous factors [1, 2].
Moreover, prolonged exposure to exogenous factors can
cause genetic changesin the body. Therefore, national and
population differences in morphofunctional indicators
stimulate scientists to search for relative standards for
residents of certain regions [3-5]. In particular, there are ter-
ritories in Ukraine with ecological features that determine
the hormonal status, somatometric parameters, individual
components of the somatotype, component composition
of body weight, and functional state of the residents of
these regions [6-8]. Zakarpattia is one of such regions.
According to the existing concepts of physical health,
the aerobic productivity of the body is an integral
health indicator [9, 10]. Therefore, the somatic health
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of a specific individual should be evaluated by physi-
ological indicators that reflect the maximum possible
metabolic rate of aerobic energy supply processes. To
evaluate the aerobic energy supply processes of the
organism, it is recommended to use such indicators as
the maximum oxygen consumption or the anaerobic
threshold (AnT) [11, 12].

A significant role in the formation of physical health
is played not only by aerobic, but also by anaerobic
energy supply processes. The results of the research
indicate the existence of a close correlation between
the aerobic and anaerobic productivity of the organism,
where the anaerobic (lactic) productivity is a factor
indicator [13, 14].

Therefore, in order to carry out an objective analysis
of physical health status of people of different ages and
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Table I. Distribution of females from the lowland districts of Zakarpattia by component composition of body weight, n=118

Relative fat content (%)

<21,0 21,0-329 33,0-389 >39,0
(-) low (0) normal (+) high (++) very high
number of % number of % number of % number of %
persons persons persons persons
8 6,8 65 55,1 45 38,1 - -
Relative content of skeletal muscles (%)
<243 24,3-30,3 30,4-353 > 35,3
(-) low (0) normal (+) high (++) very high
number of % number of % number of % number of %
persons persons persons persons
- - 76 64,4 42 35,6 - -

genders, it is necessary to clearly determine the values
and limits of physiological fluctuations of indicators of
aerobic and anaerobic productivity of the body, depend-
ing on the component composition of body weight, in
the healthy population of the Zakarpattia region.

THE AIM

The aim is to determine the aerobic and anaerobic
productivity of females from the lowland districts of
Zakarpattia region, depending on the component
composition of body weight.

MATERIALS AND METHODS

A comparative analysis of physical health status of 118
post-puberty females aged 16 to 20, residents of the
lowland districts of Zakarpattia region, was carried
out. Physical health status was assessed by indicators
of the aerobic productivity of the body, namely, the
maximum oxygen consumption was measured (VO, )
using the bicycle ergometry method. To evaluate the
level of aerobic productivity, the Ya.P. Pyarnat’s rating
scale was used [15]. Indicators of anaerobic productivity
of the body were studied by: measuring the power of
anaerobic alactic energy supply processes by the Peak
Power Outputin 10 s (WANT, ); the power of anaerobic
lactic energy supply processes by the Peak Power Out-
putin 30 s (WANT, ), using the Wingate anaerobic test
described by Yu.M. Furman et al. The anaerobic lactic
productivity of the organism was measured by the Peak
Power Output (PPO) in 1 min using A. Shogy and G.
Cherebetin’s method. The component body mass com-
position was determined using the impedance method
with the application of Omron BF511 Body Composi-
tion Monitor to estimate the percentage of fat mass
(subcutaneous and visceral fat) and the percentage of
skeletal muscle [16]. The statistical processing of the

material was carried out in Excel 7.0 and SPSS version
10.0 using Student’s t-test to find out the reliability of
the difference between the average values.

RESULTS
As aresult of determining the component composition
of body weight, the females studied were divided into
three groups depending on the relative content of fat
and into two groups depending on the relative content
of skeletal muscles. The number of females with a nor-
mal relative fat content (21.0-32.9%) was the largest — 65
individuals (51.1%), while the number of females with a
low relative fat content (33.0 -38.9%) was the smallest
- 8 (6.8%). There were no individuals with a very high
relative fat content (> 39.0%) among those studied.
There were 76 individuals (64.4%) with a normal and
42 individuals (35.6%) with a high content of skeletal
muscles. There were no females with low (< 24.3%) and
very high relative content of skeletal muscles (> 35.3%)
among those studied (Table I).

The value of the absolute Vo, _ indexin females with
a low relative fat content is 2265.3+65.6 ml-min™' and
is significantly lower than the value of females with
a normal relative fat content of 2474.5+71.2 ml-min™
(p<0.05). The average value of VO, o el of individuals
with a high relative fat content is 1.15 times lower than
the average value of individuals with a normal relative
fat content (p<0.05); however, it reaches “safe health
level’, which is estimated by the relative indicator of
VO, .. andis 35.02+1.58 ml-min"'-kg". For females,
“safe health level”is at the limit of 35.0 ml-min~'-kg™.The
average value of VO, _  relative index of maximum
oxygen consumption in females from lowland districts
with low and normal relative fat content exceeds “safe
health level” and is 37.4+1.65 ml-min”'-kg™ and 40,
3+1.71 ml-min™-kg™, respectively. Study of the power
of anaerobic lactic energy supply processes of the

569



Olena A. Dulo et al.

Table I1. Average values of indicators of aerobic and anaerobic productivity of the body (M£m) of females from the lowland districts of Zakarpattia,

depending on the relative fat content, n=118

Aerobic productivity

Anaerobic productivity

Indicators Maximum oxygen power of alactic energy power of lactic energy capacity of lactic energy
consumption supply processes supply processes supply processes
Relative fat Vo, vo, . WAnT, WANT, . WAnNT,_ WANT, ., PPO, PPO,,,
content (%) ml-min™ mlmin™kg'  kgm-min?  kgmmin"kg? kgm-min’  kgm-min'-kg?  kgm-min'  kgm-min’kg'
<21,0() 2265,3+ 374+ 21844+ 40,1+ 2102,5+ 38,1+ 1218,6x 21,8+
low (n=8) 65,6« 1,65 68,4 - 1,01 67,1 0,82 36,2 0,72
21,0-32,9(0) 2474,5+ 403+ 171 24014+ 43,9+ 22974+ 40,3+ 1304,8+ 22,7+
normal (n=65) 71,2 T 77,3 1,04 69,2 1,06 39,3 0,69
33,0-389(+) 2388,7+ 35,02+ 2384,6+ 37,1+ 2196,8+ 37,4+ 1198,2+ 18,4+
high (n=45) 68,4 1,58%. 72,1 0,92.* 71,6 0,54 - 30,1« 0,62+ *

Note: the probability of a difference in mean values (p<0.05):
* - relatively low fat content;

- - relatively normal fat content;

- - relatively high fat content.

Table lll. Average values of indicators of aerobic and anaerobic body productivity (M+m) of girls from the lowland regions of Zakarpattia depending on

the relative content of skeletal muscles, n=118

Aerobic productivity

Anaerobic productivity

Indicators Maximum oxygen power of alactic energy power of lactic energy capacity of lactic energy
consumption supply processes supply processes supply processes
Relative
skeletal Vo, VO, e WANT WANT, | . WANT, WANT, . PPO, PPO
muscle ml-min” mlminkg’  kgm-min®  kgm-min'kg’' kgm-min™ kgmmin'-kg"  kgm-min?  kgm:min'-kg’
content (%)
24,3 -30,3
(0O)normal  2372,9+102,6 40,19+1,17 2436,0+51,8  41,4+1,73 2418,6£5846  41,42+2,03  1482,1+27,4  25,2+0,9
(n=76)
30,4-353
(+) high 2707,1£83,4 39,8%£1,73  2619,7£41,6  40,2%1,46 2689,7+£73,4 41,2+£1,44 1513,6+44,2  23,1+£0,8
(n=42)
P <0,05 > 0,05 <0,01 > 0,05 <0,01 > 0,05 > 0,05 > 0,05

Note: P is the probability of the difference in indicators;

body based on the relative value of WANT,  _ among
females from lowland districts revealed a significant
prevalence of this indicator in females with a normal
relative fat content of 43.9+1.04 kgm-min"-kg”" com-
pared to individuals with a high relative fat content of
37.1+0 .92 kgm-min-kg™ (p<0.05). Peculiarities of the
manifestation of anaerobic productivity in individu-
als from lowland districts with different component
composition of body weight were also revealed when
determining the relative power of anaerobic lactic en-
ergy supply processes of the body. It is worth noting
that the lowest average values of WANT | . 37.4+0.54
kgm-min'-kg"' and 38.1£0.82 kgm-min'-kg" are ob-
served in individuals from lowland districts with high
and low relative fat content, respectively. At the same
time, in females with a normal relative fat content, the
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average value of the absolute indicator of the capacity
of anaerobic lactic processes of energy supply of the
body of the PPO is the highest 1304.8+39.3 kgm-min"
compared to the individuals of lowland districts with
low 1218.6£36.2 kgm-min™ and high relative fat con-
tent 1198.2+30.1 kgm-min™ (p<0.05), respectively. In
females from lowland districts with a high relative fat
content, there is a significantly low relative index of the
power of anaerobic lactic processes of energy supply.
18.4+0.62 kgm-minT-kg”' compared to the indicator
in females with low 21.84+0.72 kgm-min~-kg™ (p<0.05)
and normal relative fat content 22.7+0.69kgm-min'-kg
(p<0.05) (Table Il.)

The value of the absolute VO, _ indicator in females
with a normal relative content of skeletal muscles is
2372.94102.6 ml-min™ and is significantly lower than
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Fig. 1. Graphic representation of the dependence
of the level of aerobic productivity of females from
the lowland districts of Zakarpattia on the ratio
of the component composition of body weight

the value in individuals with a very high relative con-
tent of skeletal muscles 2707.1+£83 .4 ml-min™ (p<0.05).
The average value of VO, _ infemales from lowland
districts with normal and high relative content of skel-
etal muscles is significantly higher than “safe health
status’, which corresponds to an excellent level of aer-
obic productivity and is 40.19+£1.17 ml-min"-kg™ and
39.8+1.73 ml-min"-kg™, respectively (p<0.05), although
the indicators are not significantly different from each
other (p>0,05). The results of studies of the power of
anaerobic lactic processes of energy supply of the
body by the absolute value of WANT | in females from
lowland districts revealed a significant prevalence of
this indicator in females with a high relative content of
skeletal muscles 2619.7+41.6 kgm-min™ compared to
individuals with a normal relative the content of skeletal
muscles, which is 2436.0+£51.8 kgm-min™'. Peculiarities
of the manifestation of anaerobic productivity in indi-
viduals from lowland districts with different component
composition of body weight were also revealed when
determining the absolute value of the power of anaer-
obic lactic energy supply processes of the body. It is
worth noting that the lowest average values of WANT |
are reliably observed in females from lowland districts
with a normal relative content of skeletal muscles of
2418.6+£58.46 kgm-min'. At the same time, relative
indicators of the power of anaerobic lactic energy sup-
ply processes of the body of females with normal and
high relative content of skeletal muscles probably do
not differ from each other. Also, females from lowland
districts do not differ in terms of absolute and relative
capacity of anaerobic lactic processes of energy supply
(PPO) with different relative content of skeletal muscles
(p>0.05) (Table II).

(n=118)

Thus, according to the results of the research of
aerobic and anaerobic processes of energy supply in
females from lowland districts, we came to the con-
clusion that females with a high relative fat content
(33.0-38.9%) and a normal relative content of skeletal
muscles (24, 3 — 30.3%) with normal body weight (18.5
< BMI < 25 kg/m?) have an excellent level of aerobic
productivity, i.e. VO, > 38 ml-min"-kg". Females
with a normal relative fat content (21.0 - 32.9%) and a
normal relative skeletal muscle content (24.3 — 30.3%)
with normal body weight have a good level of aerobic
productivity,i.e.VO, _  >34to38ml-minT-kg™’ (Fig.1).

Females with a normal relative fat content and a
high relative skeletal muscle content (30.4 - 35.3%),
but insufficient body weight (BMI<18.5 kg/m2), have
an intermediate level of aerobic productivity, i.e.
VO, .. 28-33mlIminkg’. At the same time, all the
individuals studied have a normal level of visceral fat,
in the range from 1 to 9%.

DISCUSSION

Current scientific research in clinical medicine is impos-
sible without clinical anthropology and its methodol-
ogy. Anthropometry, which is the basis of anatomical
constitution and indicators of physical development,
is successfully applied to identify the relationship with
certain somatic diseases. A.V. Bobryk identified certain
constitutional features in mature men with pathology
of the respiratory, cardiovascular and digestive sys-
tems. Thus, mesomorphs with increase in longitudinal
dimensions of the body and a decrease in body weight
are prone to pathology of the respiratory system; me-
somorphs with obesity of the first degree are prone to
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heart disease, and ectomorphs with a Quetelet’s index
<18.5 kg/m? are prone to diseases of the gastrointes-
tinal tract [17].

Specific types of constitution are characterized by
various features of immunity and susceptibility to
infectious diseases. Body structure or morphological
phenotype, being one of the phenotypic characteristics
of an organism, determines its characteristic reactivity,
which determines the correlation between constitution
and disease. Thus, E.G. Kornetova researched that in-
dividuals with schizophrenia have predominantly the
asthenic type of constitution [18]. EK. Grebennikova
et al., studying the constitutional features of females
with hyperplastic diseases of the uterus during peri-
menopause, found that 84.75% of females with gyne-
cological pathology had the highest indicators of body
length and weight, a higher relative content of the fat
component and a low relative content of the muscle
component, compared to females of other constitu-
tions [19]. According to O.V. Yakovlev et al. pregnant
women with the same type of constitution, are prone
to the threat of premature birth in the 28-34th week
of pregnancy due to the high probability of detecting
isthmic-cervical insufficiency, premature ripening of
the placenta, disruption of the uteroplacental blood
flow and changes in the blood coagulation system [20].

The anatomical manifestation of the constitution is the
somatotype. The somatometric or anthropometric factor
is a significant indicator at the basis of a person’s physical
condition. It is also important to study the somatotypo-
logical and functional features of the body of people living
in certain territories. Thus, O.V. Kalmin et al. conducted a
comparative study of the level of physical development of
individuals in post-pubertal period of the Krasnodar Krai,
describing that young men of Krasnodar have average
height, long limbs, a low relative content of muscle and a
high content of fat component, which indicates a seden-
tary lifestyle. Krasnodar females, compared to individuals
from other regions, have a tall height and a relatively high
body weight, a narrow chest, a narrow pelvis,a mesomor-
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