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THE PULSE LOW-FREQUENCY ELECTRIC CURRENT INFLUENCE
ON BIOCHEMICAL BLOOD SERUM INDICES
AT PRACTICALLY HEALTHY YOUNG PERSONS
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Zaporozhian national university
* Zaporozhian medical academy of postgraduate education

The short characteristic of blood serum biochemical indices changes of untrained and trained young men
and women during and processes of restoration after pulse low-frequency electric current repeated
influence, which is combined with repeated graduated physical activity, is given in the work. The
received biochemical indicesin control groups of untrained and trained young men and young women are
compared with indices of metabolic processes at physica activities. Biochemical indices of organism
functional condition at repeated usage of PFLEC influence at untrained and trained young men and young
women change in the range of standard values for physical activities.
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KoBanwoBa O.B., Ilkonuncekuit €.0., Menbauk T.B., *KopansoBa O.B., [Jvomin O.M. BIIJIUB
IMITYJIBCHOI'O  HU3BbKOYACTOTHOI'O  EJIEKTPUYHOI'O CTPYMY HA  BIOXIMIYHI
[MOKA3HUKHN CHPOBATKHW KPOBI IMTPAKTHUYHO 3/JOPOBUX MOJIOJAWX OCIb / 3anopisbkuii
HalliOHAJIBEHUI yHIBEpCUTET, *3anopizbka MeJUvYHa akaJeMis MiCISIUIIOMHOT OCBiTH, YKpaiHa
VY poboti Hajana cTuciia XapakTepucTuka 3MiH OiOXIMIYHUX MOKAa3HUKIB CHPOBATKU KPOBi HETPEHOBAHUX
i TpeHOBaHMX IOHAKIiB i JiBYaT mij 4ac NpoueciB BiJHOBJIEHHA Hicis 0araTopa3oBOro BILIUBY
IMITyJIbCHOTO HH3bKOYACTOTHOTO EJIEKTPUYHOTO CTPYMY, CHOJIyYEHOro 3 OaraTOKpaTHUM J030BaHUM
¢iznuauM HaBaHTaxeHHsM. OTpuMani OiOXiMiUHI NMOKAa3HUKH B KOHTPOJBHHUX I'pyHaxX HETPEHOBAHUX i
TPEHOBAHUX FOHAKIB i JiBYAT CHIBCTABJISIOTHCS 3 MOKA3HUKAMHU METa0OJIUHUX MPOIECiB Npu (Pi3HIHUX
HaBaHTKEHHsIX. bioximiuHi mokazHuku npu OaratopazoBomy 3acrtocyBanHi BrumBy [HEC 'y
HETPEHOBAHUX | TPEHOBAHMX IOHAKIB 1 JiBYaT 3MIHIOIOTBCS B MeKaX HOPMATHBHMX 3HAuY€Hb ISl
(i3UYHUX HAaBAHTAXKEHb.
Knouosi cnoga: imnynbchuti HU3LKOYACMOMHUL eNeKMPUYHUL CIMPYM, OiOXIMiuHI NOKA3ZHUKYU, HeMPeHO8AHI i
MpeHoami ocobu, 2nK03a, 1aKkmamoeziopoeenasa, NipoGUHOPAOHA KUCIOMA, Kpeamun@oc@okinasa, Mmonouna
KUCIOMA, KpeamuHin, ce408und, acnapmamaminompancgepasa, ananinaminomparncgepasa

Kosanea A.B., Illkonunckuit E.A., Menshuk T.B., *Koanesa O.B., Jlemun A.H. BJIMSIHUE
UMITYJIbCHOI'O HHU3KOYACTOTHOI'O OSJIEKTPUYECKOI'O TOKA HA BUOXMMWYECKHWE
ITOKA3ATEJIM CBIBOPOTKM KPOBU TIPAKTUUYECKH 3JIOPOBBIX MOJIOABIX JIUIL/
3anopokckuil HalMOHAIBHBIA YHUBEPCHUTET, *3amopockas MeIUIMHCKAs aKaJeMHusl MOCIeIUINIOMHOTO
obpazoBanusi, Y kpauna
B paborte mana kparkas XapakTepUCTHKa W3MEHEHHH OMOXMMHMUYECKHX TOKa3aTesjell CHIBOPOTKH KPOBU
HETPEHUPOBAHHBIX U TPEHHPOBAHHBIX IOHOIIEH M AEBYIIEK BO BPeMsl MPOIIECCOB BOCCTAHOBICHHUS TOCIE
MHOTOKPATHOTO ~ BJIMSHHUS HMMITYJIbCHOTO HHU3KOYACTOTHOTO DJIEKTPHUUYECKOTO TOKa, COYETAHHOTO
C MHOTOKPATHOU J103UpOBaHHOM (usnueckoil Harpy3koit. [lojydenHble OHMOXMMHUYECKHE IOKA3aTEIH
B KOHTPOJIBHBIX TPYIIAaX HETPEHUPOBAHHBIX U TPEHUPOBAHHBIX IOHOIICH U JEBYIIEK, COMOCTABIISIOTCS
C MOKa3aTeJsIMU MeTaboIMIeCcKX MPOILECCOB NPU GU3NUECKUX Harpyskax. buoxumudeckue mokaszareiu
(YHKIIMOHAJIBHOTO COCTOSIHMSI OpraHu3Ma MpH MHOTOKPATHOM HCIOJb30BaHUW BiusiHus WMHXT
y HETPEHUPOBAHHBIX M TPEHUPOBAHHBIX IOHOIIEH M JEBIIEK HM3MEHSIOTCS B Tpenerax HOPMATHBHBIX
3HAYCHUH JUIIsl PU3MUECKUX HATPY30K.
Kniouegvie cnosa: umnynbCHolll  HU3KOYACMOMHBLI  INeKMPUYECKUIl MOK, OUOXUMU4ecKue NoKazamen,
HempeHUpoBGaHHvle U MPEeHUPOBAHHbIE UYA, 2TI0K03d, JTAKMAmoe2uopo2eHasd, NUPOGUHOSPAOHAsS KUCI0mA,
KpeamuHghocqhokunasa,  MONOYHAA — KUCIOMA, — KPeAmuHuH, MOYeSUHd,  ACRapmamamuHompancgepasa,
AnIaHUHAMUHOMPAHchepasa

INTRODUCTION

The need for studying physiological mechanisms which underlie changes of human functional
condition under the pulse low-frequency electric current (PLFEC) influence, estimation of an
optimality of such changes and their specific orientation have been considered in a considerable
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number of studies [1-3]. Some studies attempted to study physiological mechanisms which define
positive reactions of cardiovascular system, locomotor apparatus, external respiration system and
other physiological characteristics of an organism to this exposure [4, 5]. The cumulated data
enable their gpplication in clinical practice and achieving positive medica effect [6-12].

However, studies of changes of organism functiona condition following exposure to PLFEC are
extremely insufficient. There are few data[4, 5], which were received in different conditions and
on different tool base and which are not systematized. Absence of the unified approach to
estimation of functional condition measurements in methodical and methodological maintenance
of such studies restricts possibilities of the analysis and practical use of the practically obtained
results. It particularly concerns the area of high level maintenance of general and specia physical
efficiency, and also estimation and correction of restoration stages after intensive physica
activities in sportspeople at different stages of training process.

The aim of the study was to study the pulse low-frequency eectric current influence at multiply
application on dynamics of certain biochemical indices (glucose, |actate dehydrogenase, pyruvic
acid, creatine phosphokinase, lactic acid, creatinine, urea, aspartate aminotransferase, alanine
aminotransferase) in trained and untrained persons (17-24 years old) during the physical activity
and restoration.

RESEARCH MATERIALSAND METHODS

102 healthy young people (17-24 years old) participated in research. The groups of trained young
men and women were presented by qualified sportsmen (51 persons — 33 young men and 18
young women). Examined people have been divided into 4 groups: the first group (the main) —
25 persons (11 trained men and 14 trained women); the second group (the main) — 25 persons
(16 untrained men and 9 untrained women); the third group (the control) — 26 persons (12 trained
men and 14 trained women); the fourth group (the control) — 26 persons (17 untrained men and 9
untrained women).

The study included two stages: the first stage — the baseline functional condition was estimated
in both groups; the second — the functional condition state reaction to repeated pulse low-
frequency electric current during the physical activity was recorded (at the end of the study). As
biochemical parameters of surveyed young persons functional condition glucose (mmole/l),
lactate dehydrogenase (U/1), pyruvic acid (mmole/l), creatine phosphokinase (U/1), lactic acid
(mmolell), creatinine (mcmole/l), urea (mole/l), aspartate aminotransferase (U/l) and alanine
aminotransferase (U/l) have been chosen as the most informative markers of the genera
metabolism in human organism. The blood serum investigation has been made in condition of
comparative muscular rest in the first day of research and in 5 minutes after physical activity in
the last day of researches. The obtained results were processed statistically.

Exposure to PLFEC was carried out by means of LEIT device according to a standard technique
[5, 13-14].

Biochemica parameters detection was made by following methods [16, 17]: glucose by unified
glucose oxidase micromethod; lactate dehydrogenase by optimized optical test, pyruvic acid by
modified Umbrait’s method, creatine phosphokinase by kinetic method, lactic acid by reaction
with paraoxidifenil; creatinine by coloured Jaffa’s reaction (Popper’s method), urea by coloured
reaction with diacetylmonooxim, aspartate aminotransferase and alanine aminotransferase by
optical test by optimized micromethod.

RESULTSAND DISCUSSION

At the analysis of cardiovascular and vegetative nervous systems work there is a necessity of the
metabolic indices influencing for their work studying, therefore for more detailed research of
PFLEC influence on an organism functional condition of untrained and trained young men and
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women we carry out researches of metabolic indices of blood serum in the control and main
groups, allowing to specify conception about activity of metabolic processes at PFLEC influence
on them against physical activities.

The analysis of blood serum biochemical indices of control and main groups of untrained young
men both in a rest condition and after repeated graduated physical activity has not revealed
essential deviations from norma amounts of studied indices [16, 17], according to an age, sex
and reaction to the graduated physical activity (tab. 1).

In control group of untrained young men observed significant increase in concentration of
pyruvic acid in 10 times (p < 0,001), lactic acid in 2,5 times (p < 0,001), lactate dehydrogenase
by 9% (p <0,01), creatinine by 26 % (p < 0,001) and aspartate aminotransferase by 12 % (p <
0,05) (tab. 1). Such increase completely corresponds with modern conceptions about reaction of
untrained organism to physical activity.

The similar tendency was observed and in the main group of untrained young men: the increase
of pyruvic acid concentration in 12 times (p < 0,001), lactic acid 2,5 times (p < 0,001), lactate
dehydrogenase by 9 % (p < 0,05), creatinine by 26 % (p < 0,001) was marked, however in other
quantity unlike untrained young men control group.

Table 1. Blood serum biochemical indices of control and main groups of untrained young men,

(M £+ m)
Groups Control group (n=17) Main group (n=16)
Baseline After physical Basdline After physical
Indices values activity values activity
Glucose, mmolée/l 4,52+0,18 4,92+0,16 4,61+£0,19 4,78+0,15
Pyruvic acid, mmole/l 0,04+0,01 0,4540,02*** 0,04+0,01 0,52+0,02%**
Lactic acid, mmole/l 1,83+0,07 6,42+0,30*** 1,86+0,07 6,124+0,22%**

Lactate dehydrogenase, | 248,24+7,29 | 270,88+5,10%* | 244,50+7,95 269,50+7,29*
U/l

Creatinine, mcmol &/l 74,824+2.14 04,4742, 43%** 65,94+1,69 93,06L£2,55%**
Creatine 76,35+4,41 80,06+2,75 77,88+3,46 82,38+2,78
phosphokinase, U/l

Urea, mole/l 4,94+0,25 5,32+0,11 5,16+0,19 5,43+0,17
Aspartate 20,95+1,17 23,51£0,63* 21,57+0,96 22,83+1,07
aminotransferase, U/l

Alanine 22,31+0,56 24,11+£0,93 24.,48+0,60 24,39+0,60

aminotransferase, U/l

Note here and further: * (at p <0,05), ** (at p <0,01), *** (at p <0,001) — significant difference in comparison with
baseline

The biochemical research results, received in control and main groups of untrained young
women in a rest condition and after graduated physical activity (tab. 2), as well as at untrained
young men, have not revealed essential distinctions from normal amounts of studied biochemical
indices[16, 17].

In the control group of untrained young women were observed, unlike untrained young men,
significant increases in pyruvic acid concentration in 9 times (p < 0,01) (tab. 2), lactic acid in 3,5
times (p <0,01) and creatinine by 45 % (p <0,01) in response to the repeated graduated physical
activity. In the main group of untrained young women significant increases in pyruvic acid
concentration in 13 times (p < 0,01), lactic acid in 3 times (p < 0,01), creatinine by 42 % (p <
0,01) and aspartate aminotransferase by 8 % (p < 0,05) after repeated graduated physical activity
accompanied with exposure to PLFEC have been noted.
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Table 2. Blood serum biochemical indices of control and main groups of untrained young
women, (M £ m)

Groups Control group (n=9) Main group (n=9)
Baseline After physical Baseline After physical
Indices values activity values activity
Glucose, mmolée/l 4,43+0,16 4,87+0,21 4,52+0,16 4,80+0,14
Pyruvic acid, mmole/l 0,04+0,01 0,404+0,02** 0,03+0,01 0,434+0,02**
Lactic acid, mmolée/l 1,28+0,06 5,67+£0,23** 1,3440.07 5,34+0,19**

Lactate dehydrogenase, | 235,78+3,78 255,11+6,48 253,33+7,62 253,7844,53
U/l

Creatinine, mcmol e/l 66,22+2,04 95,89+4,47** 62,78+2,11 89,33+£2,15%*
Creatine 73,56+5,38 74,00+3,14 59,22+4,67 69,33+1,13
phosphokinase, U/l

Urea, mole/l 4,56+0,14 5,01+£0,27 4,80+0,11 5,10+0,20
Aspartate 19,86+0,80 23,23+1,32 21,96+0,57 23,63+0.71*
aminotransferase, U/l

Alanine 21,71+0,73 25,94+1,64 24,034+0,72 24,91+0,92

aminotransferase, U/l

The analysis of blood serum biochemical indices of the trained young men control group before
and after repeated graduated physical activity has been noted the significant increase in pyruvic
acid concentration in 16 times (p < 0,01) (tab. 3), lactic acid by 129 % (p < 0,01), lactate
dehydrogenase by 14 % (p < 0,05), creatinine by 32 % (p < 0,01) and creatine phosphokinase by
30 % (p <0,01) in control untrained young men group (tab. 3).

Table 3. Blood serum biochemical indices of control and main groups of trained young men,

(M £ m)
Groups Control group (n=12) Main group (n=11)
Baseline After physical Basdline After physical
Indices values activity values activity
Glucose, mmolée/l 4,91+0,13 5,13+0,13 4,71+0,14 4,79+0,13
Pyruvic acid, mmole/l 0,05+0,01 0,85+0,02** 0,06+0,01 0,89+0,02**
Lactic acid, mmolée/l 2,06+0,10 4,71+0,22** 2,08+0,10 4,47+0,23%*

Lactate dehydrogenase, | 334,92+11,90 | 380,33+9,76* | 383,91£16,05 | 372,82+14,93
U/l

Creatinine, mcmol &/l 77,33+1,24 102,174£2,35%* 79,09+1,67 96,09+3,70**
Creatine 123,50+3,89 | 160,42+6,06*%* | 117,18+2,45 | 153,27+9,95%*
phosphokinase, U/l

Urea, mole/l 5,48+0,13 5,28+0,13 5,72+0,15 5,43+0,17
Aspartate 24,35+0,98 25,41+£0,53 24,57+1,07 26,08+0,83
aminotransferase, U/l

Alanine 21,92+1,65 22.84+0,40 19,51+1,38 22.,22+0,96

aminotransferase, U/l

In the main group of trained young men, like in control, the significant increase in pyruvic acid
concentration in 14 times (p < 0,01), lactic acid by 115 % (p < 0,01), creatinine by 22 % (p <
0,01) and creatine phosphokinase by 31 % (p < 0,01) (tab. 3) was observed.

In the control group of trained girls the significant increase in pyruvic acid concentration in 12
times (p < 0,001), lactic acid by 190 % (p < 0,001), creatinine by 31 % (p < 0,01) and creatine
phosphokinase by 37 % (p < 0,05) after repeated graduated physical activity in comparison with
baseline values was observed.
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Table 4. Blood serum biochemical indices of control and main groups of trained young women,

(M £ m)
Groups Control group (n=14) Main group (n=14)

Baseline After physical Baseline After physical
Indices values activity values activity
Glucose, mmolée/l 4,76+0,23 5,03+0,22 4,82+0,16 4,92+0,12
Pyruvic acid, mmole/l 0,05+0,01 0,6540,02%*** 0,05+0,01 0,74+0,02%***
Lactic acid, mmolée/l 1,42+0,07 4,1240,12%** 1,52+0,07 3,9440,08***
Lactate dehydrogenase, | 288,71+£10,94 | 292,86+12,58 324,50+6,85 305,57+7,58
U/l
Creatinine, mcmol e/l 68,36x1,71 89,21+2,74** 71,43+£2,17 85,14+1,25%**
Creatine 106,29+4,79 | 145,64+11,51* | 110,71+4,42 | 152,57+3,62%***
phosphokinase, U/l
Urea, mole/l 5,29+0,36 5,41+0,18 5,32+0,34 5,59+0,31
Aspartate 21,87+0,58 22,25+0,52 20,90+0,72 22,994+0,65*
aminotransferase, U/l
Alanine 21,66+1,55 22.90+1,04 21,89+1,36 21,96+0,90
aminotransferase, U/l

In the main group of untrained girls, unlike control, the increase of specified biochemical indices
concentration after repeated graduated physical activity with higher reliability and occurrence of
new significant increases of indices concentration in comparison with baseline vaues (tab. 4)
was observed. So the significant increase of pyruvic acid concentration in 14 times (p < 0,001),
lactic acid by 159 % (p < 0,001), creatinine by 19 % (p < 0,001), creatine phosphokinase by
38% (p < 0,001) and aspartate aminotransferase by 10 % (p < 0,05) after repeated graduated
physical activity in comparison with baseline values was observed.

Thus, the obtained data in control and main groups of untrained and trained young men and
young women are compared with indices of metabolic processes at physical activities[18, 19].

In the sequel, a more detailed study of the PFLEC influence on aready studied biochemical
parameters, the study of the effect on other biochemical indices and the selection of the duration
and frequency of PFLEC influence to obtain meaningful significant differences in the
experimental groups compared to controls.

CONCLUSIONS

1. The received biochemical indices in control groups of untrained and trained young men and
young women are compared with indices of metabolic processes at physical activities.

2. Biochemical indices of organism functional condition at repeated usage of PFLEC influence at
untrained and trained young men and young women change in the range of standard values for
physical activities.
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OCOBJIMBOCTI CIPUMHSITTS TA MNEPEPOBKHA
30POBOI IHOOPMALII Y CHOPTCMEHIB 3AJIEXKHO
BIJI ®YHKIIIOHAJIBHOI ACUMETPII TOJIOBHOI'O MO3KY

Kopo6eiinikopa JI.I'., k.0.H., TOIICHT

Kuiscoxuii nayionanvruil ynisepcumem imeni Tapaca Illeeuenxa

VY crarti HaBeJCHO pe3yJbTaTH JOCIIIKEHHs 0co0auBoCTel (PyHKIIOHAIBHOI acMMeTpii TOJIOBHOTO
MO3KY y CIIOPTCMEHiB-€IMHOO0PIIIB BUCOKOT KBai(ikaril. O6cTexeHo 29 eniTHUX CrOpTCMEeHiB (4IieHiB
HaliOHaJIbHOT 30ipHOT KOMaHJM YKpaiHH 3 TPEeKo-PUMCHKOI OOpOTHOM Ta /31070) BikoM 18-25 pokiB.
JlocnimkyBanoch 0cOOMMBOCTI CIPUAHSITTS Ta mepepoOku 30poBoi iHdopMallii B CIIOPTCMEHIB 3aJI€KHO
Bin QyHknioHaneHOT acumerpii MO3Ky. BusiBieHo, mo ¢yHKIiOHATbHA aCHUMETPisl TOJOBHOIO MO3KY
B CHIOPTCMEHiB BUCOKOT kBasiikanuii BinoOpaxkaeThCsl y BUILIH MOI€3a1€XKHOCTI Bi/ BIUIUBY 30BHILLIHBOTO
cepenoBuia. HasBHICT cuMeTpil MO3KY y CHOPTCMEHIB BiZloOpaXkaeThCs y BUCOKiH TOJICHE3EIeKHOCTI
BiJ| iHpopmallii i3 30BHIIIHBOTO CepeoBHUIIA.
Knouosi cnosa: ¢ynxyionansna acumempis 20106H020 MO3KY, CAPULIHAMMA M nepepoodKa 30poeoi ingopmayii,
cnopmecmeHu.

Kopo6eitnukosa JLI.  OCOBEHHOCTU  BOCIIPUSTHUSL W [IEPEPABOTKHM  3PUTEJIbBHOM
MHOOPMALIMK Y  CIIOPTCMEHOB B  3ABMCUMOCTH OT  ®YHKLMOHAJIbHOM
ACUMMETPHUH T'OJIOBHOI'O MO3I'A / KueBckuit HalMOHaJbHBIH YHHMBEpCUTET HMMeHM Tapaca
IlleBuenko, YkpauHa.
B crarbe mpeacTaBiIeHbl pe3ylbTaThl HCCIEIOBAaHMSI OCOOEHHOCTeH (yHKUHOHATIBHOH acHMMETpHH
TOJIOBHOTO MO3ra y CIOPTCMEHOB-EMHOO0PIEB BBICOKOH kBaim(pukanun. O6cnenoBanbl 29 31IMTHBIX
CMOPTCMEHOB (YJIEHOB HAIIMOHATBHON COOPHOM KOMaH/Ibl Y KPauHbI MO TPEKO-PUMCKON OOphOe U J310/10)
B Bospacte 18-25 ner. HccnenoBanuch OCOOCHHOCTH BOCHPHUATHS W NepepabOTKU  3PUTEIBHOM
MHGOPMALMK Y CIOPTCMEHOB B 3aBUCUMOCTH OT (YHKIHMOHAJIBHOM acCMMMETPHM TOJIOBHOTO MO3ra.
BrisiBaeHo, 4TO (QYHKIMOHAAbHAs ACHMMETPHSl TOJIOBHOTO MO3ra Yy CIOPTCMEHOB  BBICOKOM
KBaTM(UKALMK OTPAXKAETCS] B BBICOKOH MOJIE3aBUCHMOCTH OT BIHMSHUSI BHeWHeW cpenbl. Hamuune
CUMMETPUU TOJIOBHOTO MO3ra y CIOPTCMEHOB OTPaKaeTcs B BBICOKOHW I10JIEHE3aBUCMMOCTH OT
UMH(pOpMALIMK U3 BHELIHEH cpesbl.
Kniouegvle c106a: QYHKYUOHATLHAS ACUMMEMPUs 207I06HO20 MO32d, GOCHpUAMuUE U NepepabomKa 3pumenvHol
uHghopmayuu, cnopmemeHwi.

KorobeynikovaL.G. THE PECULIARITIES OF PERCEPTION AND PROCESSING OF VISUAL

INFORMATION IN ATHLETES OF RELATION OF FUNCTIONAL BRAIN ASYMMETRY / Kiev

national university named Taras Shevchenko, Ukraine.
The studies of peculiarities of functional brain asymmetry in combat athletes of high qualification were
present in the article. The 29 elite athletes (member of national team of greco-roman wrestling of ukraine,
aged 18-25 were examined. The peculiarities of perception and processing of visual information in
athletes of unctional brain asymmetry was to study. The results showed that functional brain asymmetry
in athletes of high qualification related of higher dependence from inside. The brain symmetry in athletes
arerelated with higher independence to inside.

Key words: functional brain asymmetry, perception and processing of visual information, athletes.
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