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ANAEROBIC CAPACITY OF POSTPUBESCENT FEMALES
FROM THE LOWLAND AREAS OF ZAKARPATTIA

Background. Human physical health depends on the body's ability to adjust (adapt) to the conditions of the external
environment, while maintaining normal functional parameters of all physiological systems. The urgent mechanism of such
adaptation is carried out by a humoral and reflex way, however, this process is personified by the somatotype of a person.
Therefore, determining the component composition of the body and somatotype allows to individualize the ways to prevent
certain diseases, to choose effective treatment tactics, as well as to predict the effectiveness of the treatment. The purpose of the
study is to establish the ability of females of different somatotypes, who are residents of lowland areas of the Zakarpattia region,
to adapt to physical work in the anaerobic mode of energy supply.

Methods. 118 healthy females aged 16 to 20, residents of lowland areas, participated in the study. To assess the ability to
perform physical work on a cycle ergometer in anaerobic mode, we using the Wingate anaerobic test described by Yu.M. Furman
et al. We also measured the capacity of anaerobic lactic processes according to the method of Shogy A., Cherebetin G. The
somatotype was determined by the Heath-Carter method.

Results. The examined females, residents of lowland areas, were represented by 5 somatotypes: ectomorphic,
endomorphic, endomesomorphic, mesoectomorphic, and balanced. The largest number of individuals were of balanced
(34.7 %) and endomesomorphic (32.2 %) somatotype, the smallest of ectomorphic (10.2 %) and mesoectomorphic (9.3 %)
somatotype. In individuals with an endomesomorphic somatotype, the average value WANT 14 . (40.25241.23 kgm-min-1-kg-1)
significantly exceeds the average value of females only of the endomorphic (37.140.65 kgm-min-1-kg-1) somatotype. At the same
time, the average value of WANT 4 . in representatives of the balanced (40.5+1.28 kgm-min-1-kg-1) somatotype significantly
(p<0.05) exceeds the value of females of the endomorphic somatotype by 9.2 % and those of the ectomorphic somatotype
(37.440, 76 kgm-min-1-kg-1) by 8.2 %. It is worth noting that the lowest average values of WANT 3, .. are observed in
representatives of lowland areas of ectomorphic (35.440.72 kgm-min-1-kg-1) and endomorphic (35.7+0.96 kgm-min-1-kg-1)
somatotypes, which do not differ from each other (p>0.05). The highest average values of WANT 3 ... in residents of the lowland
areas were found in females of the endomesomorphic (39.041.03 kgm-min-1-kg-1) and balanced (39.3320.89 kgm-min-1-kg-1)
somatotypes, which are significantly higher (by 6 %) than the values of the representatives of the mesoectomorphic somatotype,
and higher than the values of representatives of the ectomorphic and endomorphic somatotype (by 11 % and 10 %, respectively).

Conclusions. Anaerobic productivity of females from Transcarpathia is related to somatotypological features of the
body. There are gender differences in the adaptation of young people to physical work of anaerobic orientation depending on
the somatotype. Among girls living in lowland areas, endomesomorphs and individuals with a balanced somatotype exhibit
the highest capacity of anaerobic alactate and lactate energy supply processes for muscle work, and ectomorphs have the
lowest capacity.
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Background

Human physical health depends on the body's ability to
adjust (adapt) to the conditions of the external
environment, while maintaining normal functional
parameters of all physiological systems (Larry Kenney,
Wilmore, & Costill, 2021; Gorshova et al., 2017; Kovalenko
et al., 2020). The urgent mechanism of such adaptation is
carried out by a humoral and reflex way, however, this
process is personified by the somatotype of a person
(Stephanie, 2023; Fera et al., 2020; Karstoft, & Pedersen,
2016; Montero et al., 2018). Moreover, there are gender
differences in such "personification", i.e., the levels of
functional capacity of individual systems of male and female
individuals with the same somatotype do not match
(Miroshnichenko et al., 2019).

A number of scientists point out that a set of various
morphological factors, on which the somatotype depends
(in particular, the component composition of body mass),
affect both the functional capacity of the body and the
susceptibility to certain diseases (Furman et al., 2022).
Therefore, determining the component composition of the
body and somatotype allows to individualize the ways to
prevent certain diseases, to choose effective treatment
tactics, as well as to predict the effectiveness of the
treatment (Ryan-Stewart, Faulkner, & Jobson, 2018).

Current scientific research in clinical medicine is
impossible  without clinical anthropology and its

methodology. Anthropometry that lies in the basis of
anatomical constitution and parameters of physical
development, is successfully used to identify the
relationship with certain somatic diseases (Wu, & Ma,
2023; Miroshnichenko et al., 2020)

Assessment of anaerobic capacity of post-puberty
female residents of the Zakarpattia region with different
somatotypes will allow to obtain standards of physical
health of females (Zera et al.,, 2022; Gaul, Docherty, &
Cicchini, 2020).

The main objective: to establish the ability of females
of different somatotypes, who are residents of lowland
areas of the Zakarpattia region, to adapt to physical work in
the anaerobic mode of energy supply.

Methods

118 healthy girls living in lowland areas of
Transcarpathia, areas located at an altitude below
400 meters above sea level, took part in the study. The
examined girls were aged from 16 to 20 years, which was
53.6 % of the total number of examined representatives
from various districts of Zakarpattia. To assess the ability to
perform physical work on a cycle ergometer in anaerobic
mode, we determined the power of anaerobic lactic
processes of energy supply of the body based on the
maximum amount of work performed in 10 s (WAnNT10), as
well as the power of anaerobic lactic processes of energy
supply of the body based on the maximum amount of work
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performed in 30 s (WANT30) using the Wingate anaerobic
test described by Yu.M. Furman et al. (Furman,
Miroshnichenko, & Drachuk, 2013). We also measured the
capacity of anaerobic lactic processes according to the
method of Shégy A., Cherebetin G., (Shdgy, & Cherebetin,
1974) which characterized the maximum amount of
external work in 1 min (PPO). When performing tests to
assess physical performance, we took into account the
physiological features of the female body, and during the
ovulatory (13-14 day), premenstrual (26-28 day) and
menstrual phase of the ovarian-menstrual cycle, such
studies were not conducted (Larry Kenney, Wilmore, &
Costill, 2021). The somatotype was determined by the

Heath-Carter method that provides a three-component
(fat, muscle and bone component) anthropometric
assessment (Carter, 2003).

Results

The examined females, residents of lowland areas,
were represented by 5 somatotypes: ectomorphic,
endomorphic, endomesomorphic, mesoectomorphic, and
balanced. The percentage distribution of representatives
of lowland areas by somatotype is shown in Fig. 1. The
largest number of individuals were of balanced (34.7 %)
and endomesomorphic (32.2 %) somatotype, the smallest
of ectomorphic (10.2 %) and mesoectomorphic (9.3 %)
somatotype.

13,6%
34,7% \\
£ \\\\\% 10,2%
/ NS
L,
9,3% 32,2%
B endomorphic Edectomorphic D endomesomorphic B mesoectomorphic DObalanced

Fig. 1. Ratio of the number of lowland residents according to the somatotype, in %

The results of the study of the power of anaerobic alactic
energy supply processes by the absolute value of WANT 10 abs.
in females from lowland areas revealed a significant
prevalence of this indicator in representatives of the
endomesomorphic somatotype, compared to individuals of
other somatotypes. Thus, the value of the absolute
indicator WANT 10abs. in the representatives of the
endomesomorphic somatotype, on average, is
2658.1£76.75 kgm-min-1, which is 36.4 % higher than the value
of the representatives of the mesoectomorphic somatotype,
which is 1948.9+51.4 kgm-min-1 (p<0.05), 10.4 % higher
than the value of females of the endomorphic somatotype
2408.6£70.2 kgm'min-1, 15 % higher than the value of
females of the balanced somatotype 2314.8+67.83 kgm-min-1
and exceeds by 482 % the average value of
representatives of the ectomorphic somatotype, which is
1793.4146.1 kgm-min-1 (p<0.01). The study of the power
of anaerobic lactic processes of energy supply of the body
according to the relative value WANT 1o in the residents of
lowland areas proved a significantly lower level of this
indicator in females of ectomorphic and endomorphic
somatotypes compared to the values of representatives of
other somatotype groups. In individuals with an
endomesomorphic somatotype, the average value WANT 10 rel.
(40.25+£1.23 kgm-min-1-kg-1) significantly exceeds the
average value of females only of the endomorphic
(37.1£0.65 kgm-min-1-kg-1) somatotype. At the same time,
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the average value of WANT 10 rel. in representatives of the
balanced (40.5+£1.28 kgm-min-1-kg-1) somatotype
significantly (p < 0.05) exceeds the value of females of the
endomorphic somatotype by 9.2 % and those of the
ectomorphic somatotype (37.4+0, 76 kgm-min-1-kg-1)
by 8.2%. In representatives of endomesomorphic,
mesoectomorphic and balanced somatotypes, the average
values of WANT 10rel. have no significant difference (p > 0.05).

The analysis of the results of anaerobic productivity
studies based on the absolute value of the indicator of the
power of anaerobic lactic processes of energy supply
(WANT30) in females from lowland areas showed that the
average value of the absolute indicator WANT30 of
representatives of the endomesomorphic somatotype is
2562.4+74.73 kgm-min-1, which is 13.3 % higher than in
representatives of the balanced somatotype (p<0.05),
with the value of 2261.8+71.18 kgm'min-1; 36.6 % higher
than in females of the mesoectomorphic somatotype
(p < 0.01), whose average value is 1876.3+48.9 kgm-min-1;
50 % higher than the value of representatives of the
ectomorphic somatotype (p<0.01), which is
1708.6£40.6 kgm-'min-1, and 10.6 % higher than the
value of representatives of the endomorphic somatotype
(p<0.01), which is 2316.4+63.5 kgm-min-1.

The results of the study of physical performance
based on indicators of the body's anaerobic productivity
are shown in Table 1.
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Table 1
Indicators of the anaerobic capacity of the body of females from the lowland areas of Zakarpattia depending
on the somatotype (n=118)
Average value, M+m
Indexes
endomorphs endomesomorphs | mesoectomorphs ectomorphs balanced
(n=16) (n=38) (n=11) (n=12) somatotype (n=41)

WAnNTo, kgm-min™ ® 2408,6+70,2 2658,1+76,75 oV 1948,9+51,4 **Ve 1793,4+46,1 ©2314,8+67,83
WANTo, kgm-min™"-kg" oV 37,140,65 40,25+1,23 38,5+0,81 V37,4+0,76 40,5+1,28
WANT 30 kgm-min”’ ® 2316,4163,5 2562,4+74,73 **V 1876,3+48,9 *+*V+1708,6+40,6 ® 2261,8+£71,18
WANT 30, kgm-min™' -kg”’! oV 35,740,96 39,0+1,03 V 37,1+0,5 oV 35,440,72 39,33+0,89
PPO, kgm-min"' 1482,1£50,7 1364,7+40,6 ** 1218,7+36,4 ** 1183,8+26,4 * 1273,2+37,8
PPO, kgm-min'-kg” 22,940,73 *Ve 20,940,59 23,940,9 24,7£1,08 22,740,68

Note: the significance of a difference in average values (p<0.05):

* — relative to the endomorphic somatotype; e — relative to the endomorphic-mesomorphic somatotype; ¢ - relative to the
mesomorphic-ectomorphic somatotype; - relative to the ectomorphic somatotype; V — relative to the balanced somatotype.

The peculiarities of anaerobic productivity in
residents of lowland areas of various somatotypes were
also revealed when determining the relative power of
anaerobic lactic energy supply processes of the body. It
is worth noting that the lowest average values of WANnT
30 rel. @re observed in representatives of lowland areas of
ectomorphic (35.4%0.72 kgm-min-1-kg-1) and
endomorphic (35.7£0.96 kgm-min-1-kg-1) somatotypes,
which do not differ from each other (p > 0.05). The
highest average values of WANT 30 rel. in residents of the
lowland areas were found in females of the
endomesomorphic  (39.0£1.03 kgm-min-1-kg-1) and
balanced (39.33+0.89 kgm-min-1-kg-1) somatotypes,
which are significantly higher (by 6 %) than the values of
the representatives of the mesoectomorphic
somatotype, and higher than the values of
representatives of the ectomorphic and endomorphic
somatotype (by 11 % and 10 %, respectively).

The results of the study of the capacity of anaerobic
lactic processes of energy supply of the body in terms of
the absolute value of PPO revealed a significant
prevalence of this indicator in lowland females of the
endomorphic somatotype, compared to representatives of
other somatotypes. Thus, the value of the absolute PPO in
the representatives of the endomorphic somatotype is
1482.1£50.7 kgm'min-1, which on average is 21.7 %
higher than the value of the representatives of the
mesoectomorphic somatotype, which is 1218.7+£36.4 kgm-min-1,
16.4 % higher than the value of females of the balanced
somatotype, which is 1273.2£37.8 kgm-min-1, and 25.2 %
higher than the value of females of the ectomorphic
somatotype, which is 1183.8426.4 kgm-min-1 (p<0.05).
The average values of PPO as. of representatives of
endomorphic and endomesomorphic somatotypes do not
differ significantly from each other.

The study of the capacity of anaerobic lactic processes
of energy supply of the body according to the relative value
of PPO proved a significantly lower level of this indicator in
the lowland females of the endomesomorphic somatotype
(20.94£0.59 kgm'min-1-kg-1) compared to the values of the
representatives of other somatotype groups. In the
representatives of the endomorphic somatotype, the
average value of the PPO rel. (22.940.73 kgm-min-1-kg-1)
does not differ from the average value of PPO re. in
representatives of the balanced somatotype
(22.7£0.68 kgm-min-1-kg-1). At the same time, the average
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value of individuals of ectomorphic somatotype
(24.7+1.08 kgm-min-1-kg-1) is the highest and exceeds the
value of females of endomorphic somatotype by 7.8 %, those
of the balanced somatotype by 8.8 %, the mesoectomorphic
somatotype (23.9+£0.9 kgm-min-1-kg-1) by 3.3 % that do
not differ among themselves (p > 0.05).

Discussion and conclusions

The data on the age-related dynamics of the body's
anaerobic productivity are contradictory. There are data that
indicate the growth of anaerobic alactic and lactic
productivity up to 18 years and its stability up to 30 years. In
persons younger than 18 and older than 30 years, anaerobic
productivity decreases on average by 1-2 % per year. A
uniform age-related decrease in anaerobic productivity
(Patka, 1986). According to their data, such a decrease
reaches approximately 6 % per decade. Moreover, the
dynamics of the decrease does not depend on gender
(Ryan-Stewart, 2018). According to other authors, in
adolescents aged 10-14, the value of anaerobic lactic
productivity, which was determined by the relative indicator
of external mechanical work in 30 seconds, does not differ
from that of adults. At the same time, no significant gender
difference of this indicator was found. However, the results
of a research by (Gaul, 2020) demonstrate that the lactic and
alactic productivity of children before the end of puberty is
significantly lower than in adults.

The level of anaerobic productivity of females from the
lowland areas of Zakarpattia depends on the somatotype.
The power of anaerobic alactic and lactic energy supply
processes in females with endomesomorphic somatotype
is higher than in other somatotypes. These indicators were
the lowest in females with a predominance of ectomorphy.

The value of the relative indicator of the power of
anaerobic alactic and lactic energy supply processes in the
representatives of the endomesomorphic,
mesoectomorphic and balanced somatotypes is higher
than in the representatives of the endomorphic and
ectomorphic somatotypes.

The results of the research indicate that the values of
the absolute indicators of the maximum amount of external
mechanical work per 1 min in females from lowland areas
were significantly higher in the representatives of the
endomorphic somatotype, the values of the absolute
indicators in the representatives of the ectomorphic
somatotype are the lowest, while the values of the relative
indicators of PPO were the highest in females of the
ectomorphic somatotype, and the lowest in females of the
endomesomorphic somatotype.
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AHAEPOBHI MOXITMBOCTI MELLUKAHOK NMOCTNYBEPTATHOI O BIKY
HU3UHHUX PAUOHIB 3AKAPNATTA

B c Ty n. ®i3uyHe 300poe’s noduHU 3anexums 8id 30amHocmi op2aHiamy adanmyeamucsi 0 yMoe 308HiWHL020 cepedoeuuia, 36epizaroqu
HopMasnbHi hyHKUYioHanbHi napamempu ecix hisionoziyHux cucmem. AkmyanbHuli MexaHi3M makoi adanmayii 30ilicHeEMbCsA 2yMOpasibHO-
peghsiIeKmopHUM WIIsIXoM, 0OHaK yel npouyec yocobsiroemscsi comamomunom jto0uHu. Omike, aU3Ha4Ye€HHsI KOMITOHEHIMHO20 CKady op2aHiaMy ma
comMamomuny 0do3eossie iHdueidyanizyeamu wnsixu npoginaKkmMuku mux 4Yu iHWUX 3axeoproeaHb, o6pamu eheKmueHy MaKMuKy JiKyeaHHsl, a
makox npo2Ho3yeamu egpekmueHicmb slikyeaHHsi. Mema docnidxeHHs1 — ecmaHoeumu 30amHicmb npedcmaeHuUyb Pi3HUX CO omunie,

HOK HU3UHHUX palioHie 3akapnamcbkoi o6nacmi, adanmyeamucs 0o ¢i3uyHoi npayi 8 aHaepo6HOMY pexumi eHep203abe3neqeHHsl.

M e To awn. Y docnidxeHHi e3sinu yyacme 118 30opoeux dieyam sikom eid 16 do 20 pokie, MewKaHOK HU3UHHUX palioHie. [ins oyiHku 30amHo-
cmi eukoHyeamu ¢pizu4Hy po6omy Ha eenoepzomempi 8 aHaepo6HOMY pexumi Mu eukopucmanu memod BiHeamcbko2o aHaepo6HO20 mecmy,
onucaHoeo KO.M. dypmaH ma cnieaem. Takox 32i0Ho0 3 Memodukoto Shogy A., Cherebetin G. Mu eumiprosanu eMHicmb aHaepoO6HUX TaKMamHuXx
npoyecie. Comamomun eusHa4anu 3a Memodom Xim-Kapmepa.

Pe3ynbTaTtu. O6cmexeHi disyama, MewkKaHKU HUSUHHUX palioHie, 6ynu npedcmaeneHi 5 comamomunamu: ekmomopghHUM, eHGomMopah-
HUM, eHAoMe30MOPgHUM, Me30eKmMoMopgHUM i 36anaHcoeaHuM. Halibinbwa kinbkicmb oci6 6yna 36anaHcoeaHoz20 (34,7 %) ma eHOome3omMopah-
Hoeo (32,2 %) comamomuny, HalimeHwa — ekmomopdgHozo (10,2 %) ma me3zoekmomopgpHoz0 (9,3 %) comamomuny. Y oci6 eHOome3omMopghHO20
comamomuny cepedHe 3HayeHHsi BAHT 1o eion. (40,2541,23 kzm-xe '-k2") eipozidHO nepesuwye cepedHro eenuyuny dieyam nuwe eHOOMOPEHHO20
(37,120,65 kam-xe'-ke"') comamomuny, modi sik cepedHe 3HaqyeHHs1 BAHT 1 cian. y MPedcmaeHuub 36anaHcoeaHozo (40,541,28 kem-xe'-k2"') comamomu-
y eipozidHo (p<0,05) nepesuwyye 3HaveHHs1 die4am eHOoMopghHO20 comamomurty Ha 9,2 % ma ekmomopghHo20 comamomurty (37,440,76 kem-xe'-k2") Ha
8,2 %. 3sepmae Ha cebe ygaz2y me, wjo0 HallHWX4i cepedHi 3Ha4eHHs1 BAHT30 cion. CIOCMeEpPi2atombcsl y npedcmasHuUyb HU3UHHUX palioHie eKmoMo-
pgHO20 (35,440,722 kam-xe ' -k2") ma endomopgpHo20 (35,710,96 Kam-xe '-k2"') comamomunie, siki Mix co6oro He gidpisHsrombcs (p>0,05). Hadi-
euwi cepedHi 3HayeHHs1 BAH T30 sion. Matome npedcmasHuyi HU3UHHUX patlioHie eHdome3zomopgpHozo 39,041,03 kem-xe -k ma 36anaHcoeaHoz0
39,3320,89 kem-xe-k2"' comamomunie, siki eipozidHo Ha 6 % nepeeaxaromeb 3Ha4yeHHs1 NpedcmasHUUbL Me30eKmoMopghHo20 comamomuny, Ha 11 %
nepeeaxkalomeb 3Ha4YeHHs1 NpedcmasHuyb ekmomopgHo20 ma Ha 10 % eHAoMopghHO20 comamomury.

B ucHoOBEKMU. AHaepobHa npodykmueHicmb npedcmaeHuyb 3akapnamcbskoi obsacmi noe'sizaHa i3 comamomunosoz2iyHuMu ocobnueocmsi-
Mu opeaHi3my. IcHyromb 2eHOepHi 8idMiHHOcmi 8 adanmayii monodux ntodeli do hizuyHoi Npayi aHaepo6HOI cripsiMoeaHocmi 3anexHo 8id coma-
momuny. Ceped die4yam, siKi npo)xuearomb y HU3UHHIU Micyesocmi, Halibinbwy nomyxHicmb aHaepo6HUX anmaKmamHux i JaKmamHux npouyecie
eHepzao3abe3neyeHHs1 pobomu m'si3ie deMoHcmpyromb eHdome3oMopghu ma ocobu 3i 36anaHcogaHUM COMamomurom, HaliMeHWy — eKmomopagu.

Knwo4yoBi cnoBa:aHaepobHa npodykmueHicmb, comamomun, ¢pi3u4dHe 300poe’si, dis4yama.

ABTOp 3as1BMsiE€ NPO BiACYTHICTb KOHMNIKTY iHTepeciB. CnoHcopu He Bpanu yvacTi B po3pobneHHi AocnigxXeHHs; y 36opi, aHanisi uun
iHTepnpeTauii AaHuX; Y HanucaHHi PyKonucy; y pilleHHi npo nybnikadito pe3ynbTaris.
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