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Bnacenko Ok.B., Haiikosckasa 0O.B., Pokyweu WN.J1., bapsak H.C., BnaceHko On.B.

HOBAA4 METOOWUKA OLEHKW NMPOBOAMMOCTU MMNOKAPOA B SKCMNEPMMEHTE

Pesiome. OueHka OCHOBHbIX NapamMeTpoB MUOKaPAa, Takux Kak rpoBoAMMOCTb, BO30YANMOCTb M aBTOMATUS - BaXKHAas 4acTb pa3paborT-
KU HOBbIX 11PEernaparoB v OLEHKN vX AeVICTBUSI B KIIMHUYECKOU MPakTuke. S/1eKTPUYECKYO COCTaB/ISIIOLLYIO CEPAEYHON AESTE/NbLHOCTYU
OLIEHNBAIOT BCECTOPOHHE M HA Pa3HbIX YPOBHSIX, HAYMHAs! C YPOBHS MOHHbBIX KAHA/IOB Y HACOCOB Ha AOK/IMHUYECKOM JTare v 3akaH41Basi
METOLOM 1eKTpokapanorpadum B kivHuke. Mbl npencras/isem HOBYIO METOAMKY OLEHKU PSAa OCHOBHbIX 1apamMeTpoB paboTsl cepaua
C MOMOLLbIO MHOIOKaHa/IbHOV CUCTEMbI BHEKJIETOYHOV 3arncy CyMMaPHOIro rnoTeHUMana AeicTBus KapanoMmoumnToB. 91a cuctema rpu
OLIEHKe L|eJ10ro psifa BakHbIX MapameTPOoB 103BOJISIET TakXXe OLEeHUTb POBOANMOCTb U PACCYUTATb CKOPOCTb POBEAEHUS] UMITY/IbCA,
UCIOIb3YST MEXIIEKTPOLHYIO BPEMEHHYIO 38EPXKY BO3HUKHOBEHUSI BO3DYXKAEHUS 1104 PasHbIMU /1eKTPOLaMM.

KnioueBble CNoOBa: MUOKapa, CYMMAaPHbIV MOTEHLNA AEeViCTBUS, MHOMOKaHa/IbHbI 3/1EKTPOL, BHEKAETOYHAsH peructpaumvs, npo-
BOAUMOCTb, [JOKJIMHUYECKUE MCC/IEA0BaHUS.

Viasenko Ok.V., Chaikovska O.V., Rokunets I.L., Barzak N.S., Vlasenko OI.V.

A NEW TECHNIQUE FOR MEASURING THE MYOCARDIAL CONDUCTIVITY

Summary. Measuring of basic properties of myocardium: conductivity, excitability and automaticity is an important step in novel drug
development. Basic electrical properties the state of heart cycle and myocardium should be estimated on the different structural level
starting from the level of ion channels and pumps at preclinical stage and up to the level of whole organism in hospitals. We have presented
the new technique for measuring the most important parameters of myocardium with multichannel extracellular recording system. We can
assess the series of key properties of myocardium and calculate the myocardial conduction velocity with our electrophysiological system.
Key words: myocardium, field potential, multichannel electrode, extracellular recordings, conductance, preclinical studies.
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SEXUAL FEATURES OF THE TIME CHARTS OF THE ELECTROCARDIOGRAM
IN YOUNG PEOPLE WHO ARE ENGAGED AND NOT ENGAGED IN SPORTS

Summary. Thearticle specifies the features of electrocardiographic indices in young people depending on gender and sport. Itis
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established that in young sportsmen and volleyball players the duration of the P wave is significantly greater than in the girls of similar
groups, the duration of the PQinterval for volleyball players is significantly greater than for volleyball players, the duration of the QRS
interval for athletes is significantly greater than in athletics, for young athletes andvolleyball players Of the QT interval is significantly
less than in the girls of the corresponding groups. Such data can be used as a theoretical basis for the physiological functioning of the
heart, and also findtheir application in medical practice to explain pathological disorders in athletes during long training.

Key words: electrocardiography, juvenile age, athletics, volleyball, not athletes.

Introduction

Sport - a special kind of activity, combined with regular
high (often extreme) physical and emotional exertion,
increased demands on the health of athletes. Leading
chain, which limits the degree of athlete physical
performance is the cardiovascular system condition (CVS)
[1, 2, 3]. In recent decades, accumulated rich experience
in instrumental assessment of the functional state of the
CVS using the assessment of systolic and diastolic
myocardial function, electrophysiological aspects of heart
work, condition of endothelial function, systemic autonomic
reactions as temporal and spectral heart rate variability [4,
5, 6]. The European experience, which formed the basis
for the recommendations of the International Olympic
Committee, includes a careful history and physical and
electrocardiography (ECG) study with the indicating of
abnormal heart murmurs, changes in blood pressure, ECG
criteria of hypertrophy of the heart chambers, signs of
myocardial ischemia, shortening or lengthening intervals
QT and PR, ventricular and supraventricular tachycardia
[7, 8, 9]. Features of CVS determine the level of possible
sports achievements in any kind of sport, so the study of
ECG parameters is actual and does not lose practical
significance. The purpose of our study was to establish
sex differences in time ECG scores between athletes of
different sports.

Materials and methods

We have examined athletes who at least three years
involved in volleyball and athletics s, and a high level of
sports skills (from the first adult grade to masters of sports).
Of these, 127 practically healthy girls who were not
engaged in sports and 73 sportsmen (46 volleyball players
and 27 athletes) aged 16-20 years. And also 94 non-
sports boys and 115 sportsmen (37 volleyball players and
78 athletes) aged 17-21. We conducted an ECG study
using a computer diagnostic system that provides
simultaneous recording of the electrocardiogram,
phonocardiography and blood pressure measurements.
The analysis of the results was carried out using the
STATISTICA 5.5 program (National Pirogov Memorial
Medical University, Vinnytsya, SRC, licensed number
AXXR910A374605FA). The reliability of the difference in
values between the independent quantitative values was
determined with the normal distribution of the t-criterion
of the Student, and in other cases, using the U-criterion
of Man-Whitney.

Results. Discussion
Analyzing the ECG temporal indicators in juvenile

persons with different levels of physical activity, we
decided to stay on the Il standard lead. It is established
that the duration of the wave P in young volleyball players
is statistically significantly higher than that of those who
are not engaged in sports. Girls engaged and not engaged
in sports, this indicator did not have statistically significant
differences. At the young athletes (p<0,05) and volleyball
players (p<0,01), this indicator is significantly higher than
that of girls of the same types of sports (Table 1).

The duration of the PQ interval in volleyball players
also has the highest values compared to non-athletes
(p<0,05) and athletes (p<0,01). In female subjects of
different groups, this index of electrical activity of the heart
did not have significant differences (in all cases, p>0.05).
The duration of the interval PQ only in boys volleyball
significantly higher thanin girls volleyball (p<0.01).Indicator
of QRS interval duration in young athletes and not athletes
had significant differences. We have found that this indicator
is only volleyball players girls more than in athletes girls
(p<0.01). Of all the groups of comparison, only in young
men of athletes, this indicator is statistically significantly
more significant than in athletes girls (p<0,05). When
comparing the QT interval duration between groups of
boys, no statistically significant differences were found. It
is established that in athletes girls the index of the study
tends to increase, compared to non-sportsmen (p=0,065).
At the young men athletes and volleyball players, this
indicator is significantly lower than that of girls of the
respective groups (p<0.01 in both cases) (see Table 1).

We have been researching some options of integrated
electrical activity of the heart, including angles electrical
axes QRS and P, the internal deviation time of the right
and left ventricles, corrected interval of QT, which is
determined by the Bazet formula and duration of the
interval RR (Table 2).

The inclination index of the QRS electric axis has no
sexual differences. Indicator electrical tilt axis P males in
different groups (non sportsmen (p<0.001), athletes
(p<0.01) and volleyball players boys (p<0.01)) had higher
values than girls in respective groups.

The internal rejection of the right ventricle has bigger
values in the group of boys that are not involved in sports
(p<0.001), total group of athletes (p<0.05) and volleyball
players boys (p<0.01) than in girls of similar groups.

In the study of the time of the internal deviation of the
left ventricle, no significant differences and trends have
been established in all groups of men and women with
different levels of physical activity.

In the study of QT interval established phenomenon
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Table 1. Time-based electrocardiographic indicesin Il standard
lead in boys and girls engaged and not engaged in sports (ms).

Table 2. Integral indicators for boys and girls engaged and not
engagedin sports.

Young men Girls Young men Girls
Indicator | Sport activities Vo Vo p Indicator | Sport activities Vo Vo p
Not sportsmen | 81,12+1,320 | 80,63+1,040 | >0,05 Not sportsmen | 66,28+3,090 | 66,32+2,37 >0,05
Sportsmen 83,54+1,040 | 79,80+1,370 | <0,05 Sportsmen 64,64+2,280 | 69,99+2,60 >0,05
Volleyball | 87,03+13,06 | 78,91=11,41| <0,01 Volleyball | 66,62+3,740 | 69,41£26,56 | >0,05
Athletics 83,10£13,88 | 79,33+14,22 [ >0,05 Athletics 66,81£32,13 | 70,74+19,70 | >0,05
Wave P P, >0,05 >0,05 El:(:lteric Prs >0,05 >0,05
P >0,05 >0,05 QRS () P, >0,05 >0,05
Py >0,05 >0,05 Pra >0,05 >0,05
Pys <0,05 >0,05 Pys >0,05 >0,05
Py >0,05 >0,05 Py >0,05 >0,05
Py >0,05 >0,05 Pya >0,05 <0,05
Not sportsmen | 147,2+2,600 | 142,2+1,800 | >0,05 Not sportsmen | 87,81£1,170 | 79,97+1,020 | <0,001
Sportsmen | 148,0+2,200 | 142,2+2,300 | >0,05 Sportsmen | 86,26+0,980 | 82,431,170 | <0,05
Volleyball 164,5£43,20 | 143,1£17,70 | <0,01 Volleyball | 89,95£12,57 | 82,22+9,730 | <0,01
Athletics 144,9£20,70 | 141,9£26,70 | >0,05 Athletics 85,36+ 13,56 | 81,48+11,17 | >0,05
PQ P.s >0,05 >0,05 Electric P, >0,05 >0,05
interval P <0,05 >0,05 axle P (') P >0,05 >0,05
Py >0,05 >0,05 Pra >0,05 >0,05
Py >0,05 >0,05 Py >0,05 >0,05
Py >0,05 >0,05 P, >0,05 >0,05
Py <0,01 >0,05 Py >0,05 >0,05
Not sportsmen | 81,35+1,090 | 80,60+0,890 | >0,05 Not sportsmen | 26,410,840 | 22,88+0,450 | <0,001
Sportsmen [ 82,20+0,820 | 80,301,130 | >0,05 Sportsmen | 25,79+0,460 | 23,80+0,800 | <0,05
Volleyball 80,54+ 11,63 | 83,22£10,17 | >0,05 . Volleyball 25,464,850 | 22,87+6,890 | <0,01
Athletics | 82,28+10,39 | 76,969,140 | <0,05 e o | Athietics | 25,3625,260 | 25,117,590 | 0,05
Complex P, >0,05 >0,05 deviation [ >0,05 >0,05
QRS P >0,05 >0,05 O,flgt:f P, >0,05 >0,05
P, >0,05 >0,05 Ve(m(;'e P >0,05 >0,05
Py >0,05 >0,05 Py >0,05 >0,05
P, >0,05 >0,05 Py >0,05 >0,05
Py >0,05 <0,01 Py >0,05 >0,05
Not sportsmen | 365,4+2,400 | 366,9+2,400 | >0,05 Not sportsmen | 39,810,640 | 39,040,520 | >0,05
Sportsmen 364,3+2,100 | 374,2+3,200 | <0,01 Sportsmen 40,43+0,430 | 40,18+0,600 >0,05
Volleyball | 359,4+27,60 | 376,2+28,50 [ <0,01 Volleyball | 40,22+6,120 | 40,395,840 | >0,05
Athletics | 368,1£29,10 | 372,8+29,80 | >0,05 Tr:t"e]fnz Athletics | 40,46+5,410 | 40,15+4,960 | >0,05
ar Ps >0,05 =0,065 deviation [ >0,05 >0,05
interval [ >0,05 >0,05 O];etft;e Pis >0,05 >0,05
P, >0,05 >0,05 ventricle Pra >0,05 >0,05
Py >0,05 >0,05 me) Py >0,05 >0,05
P,y >0,05 >0,05 P, >0,05 >0,05
P, >0,05 >0,05 P, >0,05 >0,05

of sexual dimorphism revealed that this figure was
significantly higher in the groups of girls not involved in
sports, total group of athletes, volleyball players and

athletes (p<0.001 in all cases) than in similar levels of
physical activity by groups of youths.
Foundthat therate of RR interval statistically significantly
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Continuation of table 2.

higher in boys not involved in sports (p<0.001), athletes

) o Young men Girls (p<0.01) and athletes (p<0.01) than girls respective groups
Indicator | Sport activities Vo Vo P (see Table 2)'
Not sportsmen | 0,372+0,002 | 0,391+0,002 | <0,001 . .
Conclusions and perspectives of further
Sportsmen 0,371+0,001 | 0,392+0,002 | <0,001 developments
Volleyball | 0,374+0,016 | 0,392:+0,020 | <0,001 1. In the youth athletes and volleyball players, the
Adiusted Athletics 0,370+0,022 | 0,392+0,020 | <0,001 duration of the wave P is significantly higher than that of
ar P, >0,05 >0,05 girls of similar groups.
interval ' >0,05 >0,05 2..Th'e d.u.ration of the interval PQ in volleyball players
(s) o 0,05 50,05 g,(:?;s is significantly greater than that of volleyball players
Pos >0,05 >0,05 3. The length of the interval QRS in athletes boys is
Pas >0,05 >0,05 significantly greater than athlete girls.
[ >0,05 >0,05 4. In the youth of athletes and volleyball players, the
Not sportsmen | 1009+16,00 | 918,9+11,60 | <0,001 duration of the interval QT is significantly lower than that
Sportsmen | 1045£13,00 | 980,422040 | <0,01 | ©f the girls of the respective groups. o
Prospects for further development consist in the use
Volleyball 1003£155,0 | 973,9+166,3 | 0,05 of the obtained data in diagnosing the state of the
Athletics 1084+185,0 | 974,2+196,8 | <0,01 cardiovascular system in young people of different sexes
Interval P, >0,05 >0,05 and athletic direction. Such data can be used as a
RR (s) P >0,05 <0,05 theoretical basis for the physiological functioning of the
o <0.01 005 heart, and will also find their use in medical practice to
= ‘ : explain pathological disorders in athletes during long
Pas 20,05 >0,05 training. Based on these indicators, it is possible to adjust
Py >0,05 >0,05 the level and intensity of training programs for male and
[ <0,05 >0,05 female youths.
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Kupnuernko KO.B., Capagpuriok J1.A., JInwnwunun I.B., UBaHoBa E.N., PomaneHko A.U.

MNOJIOBLIE OCOBEHHOCTW BPEMEHHbIX NMOKASATENEA SJIEKTPOKAPOAMOIrPAMMBI VY JUL, IOHOLIECKOIO
BO3PACTA, KOTOPbIE BAHUMAIOTCA U HE 3BAHUMAIOTCA CMNOPTOM

Pe3iome. B crartbe ycTraHOB/I€HbI 0COOEHHOCTU 3/1eKTPOKapANOrpagdu4eckmnx rnokasarener y vl IoHOLLECKOro Bo3pacta B 3aBu-
CUMOCTM OT r1osa v Buaa criopta. YCTaHOoBJ/IEHO, 4TO Y IOHOLLE CriOPTCMEHOB 1 BOJ1IEHOO/INCTOB MPOLAOJIXUTE/IbHOCTL 3ybLa P
/10CTOBEPHO BO/IbLLIE, YEM Y AEBYLLIEK aHanorn4yHbIX rpyrr, npoaoIXnTe/IbHOCTb MHTEPBana PQ y BOaeib60MCTOB 4OCTOBEPHO
bonbLue, 4eM 'y BONEHOOMCTOK, MPOAO/IXUTEIbHOCTL nHTepBasa QRS y nerkoarneTtoB 3Ha4umoe 60/bLIe, Y4em B JIerkoart/aeTok,
Y IOHOLLIEVT CITOPTCMEHOB 1 BOJIEVIOOINCTOB MPOAO/IKUTE/IbHOCTb MHTEPBasia QT AOCTOBEPHO MEHbLLE, YEM Y [EBYLLIEK COOTBET-
crByowmnx rpynmn. Takue gaHHble MOryT ObiTb UCI0/Ib30BaHbl B KAYECTBE TEOPEeTUYeCcKkoro 060CHOBaHUS GU3MO0I0rn4eckoro
PYHKUMOHMPOBaHWSI cepaua, a Takxe HaugyT CBOE MPUMEHEHNE B MEANLINHCKON MPakTUKe /11 OObSICHEHUS 1aTO/I0rn4eckmnx
HapyLIEeHWI y CriopPTCMEHOB MPU A/INTE/bHbIX TPEHUPOBKAX.

KniouyeBble cnoBa: 3/1eKTpokapAanorpagusi, KOHOLLECKMI BO3PACT, Jierkas ar/ieTvka, BoJ1ebos, He CrlOPTCMEHbI.
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Kupundenko 10.B., Capapuuiok J1.A., Jliynwun I.B., IBaHosa €.l., PomaHeHko O.l.

CTATEBI OCOBJIMBOCTI YACOBUX MNMOKA3HUKIB ENEKTPOKAPAIOFPAMU Y OCIB IOHALBKOIO BIKY, 4Kl
SANMAIOTLCHA TA HE 3AMMAIOTLCS CNOPTOM

Pesiome. Y crarti BusHauyeHi ocobmBOCTi enektTpokapaiorpagiyHux rnokasHuKIiB y ocib 1oHaLbKoro BiKy B 3aJ1€XHOCTI Big cTaTi 1a
BUAY CrIOPTYy. BCTaHOB/IEHO, 1O Y IOHaKIB CITIOPTCMEHIB | BONEHOOICTIB TpuBanictb 3ybus P AOCTOBIpHO binbLua, HiX y AiB4at
aHasIoriyHuX rpyr, TpuBanicTb iHTepsasny PQ y BonelibonicTiB 4OCTOBIPHO BifbLua, HIX Y BONeNbOICTOK, TpuBasicTs iHTepany QRS
y nerkoatsietiB 3Ha4vyLe OiibLua, HiX Yy 1IerkoaT/IeTok, B IOHaKIB CIIOPTCMEHIB i BOAeviboniCTiB TpuBasicTb iHTepBany QT A0CTOBIPHO
MeHLLa, HX y AiBYaT BiarnoBigHux rpyn. Taki gaHi MOXyTb OyTy BUKOPUCTAHI B SIKOCTI TEOPETUYHOro 0OrpyHTYBaHHS @i3ionoriyHoro
QYHKUIOHYBaHHSI CepLisi, a TakoX 3HavigyTb CBOE BUKOPUCTAHHS B MEAUYHIV NpakTyLi /18 NosICHEHHS rato/10rid4HnX rnopyLUeHb y
CITOPTCMEHIB Mpu TPUBAJINX TPEHYBAHHSIX.

Knio4oBi cnoBa: esekTpokapaiorpacgisi, toHaubkuii Bik, 1erka ataeTmka, Boieribos, He CriopTCMEHU.
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ANCKPUMIHAHTHI MOZEJT MOXJ/IMBOCTI BUHUKHEHHA MEPBUHHOI
ANCMEHOPET Y AIBYAT 14-18 POKIB B 3AJIEXXHOCTI BIf,
OCOBJIMBOCTEN PO3MIPIB TIJIA ABO COHOIPA®I4YHUX NAPAMETPIB
MATKW | A€EYHUKIB TA TOPMOHAJIbHOIO ®OHY B PISHI ®A3U
MEHCTPYAJIbHOIO UWUKITY

PesiomMe. BukopucToByoym MeTon nokpokoBOro ANCKPUMIHAHTHOMO aHaNI3Y, Ha OCHOBI 0COO/IMBOCTEN aHTPONMOMETPUYHUX Ta
COMATOTUINOJIONYHUX ITOKa3HWIKIB 00 COHOrpadidHUX rnapameTpiB Marku i SIEYHVKIB Ta ropMOHa/IbHOIO OOHY B Pi3Hi a3 MEHCTPY-
anbHoro unknay 231 3qopoBux ais4ar Bikom Bia 14 40 18 pokie Ta 76 AiB4aT aHa/10riHHOro BiKy 3 epBUHHUMN ANCMEHOPESIMU,
1006y.A0BaHi BUCOKOIHGOPMAaTUBHI I0CTOBIPHI MOAES MOX/IMBOCTI BUHUKHEHHS AAHOr O 3aXBOPIOBAaHHS (B 3a/1EXHOCTI B 0COO/IMBO-
cTevi 6yA0BM | PO3MIPIB Tirla KOPEKTHICTk kKinacudikavii BctaHosneHa B 99,4 % sunankis, cratvuctvka Yinkcanamona=0, 199; p<0,001;
B 3a/1€XHOCTI Bl 0COBIMBOCTEL COHOrpagidHux napameTpiB Ta rOPMOHA/IbHOIO QOHY KOPEKTHICTb kiacu@ikallii BCTaHOBIEHA B
98,4% Bunankis; ctatnctuka Yinkcanamona=0, 162; p<0,001).

Knio4oBi cnoBa: nepsuHHI AMCMEHopeI, AiB4ata, aHTPOMOMETPIS, COHOrpPagis MatTku i AEYHUKIB, rOPMOHA/TbHI QYOH, ANCKPU-
MIHaHTHUU aHa/1i3.

BcTyn

306epexeHHs penpoaykTUBHOIO MOTEHLjany, K 3Ha4-
HOI CK1af,0BOI PENPOAYKTUBHOINO 300POB'A KpaiHW, € 04-
HUM 3 NPIOPUTETHUX HANPAMKIB PO3BUTKY LIMBINII3OBAHO-
ro cycninbCTBa  ocHoBHUX cTpaterin BOO3, wo oby-
MOBJIIOE BENNKY yBary 40 OXOPOHM 300pOB'S AiByart-
nigniTkiB, K MaikOyTHIX XiHOK, 3a6e3ne4eHHs onTuMaib-
HUX YMOB iX PO3BUTKY, PQHHbOIr0 BUSIBNIEHHS aKyLLUEPCb-
KO-riHekonoriyHoi nartonorii [2, 3, 9]. Y 0BEHiNbHIl riHe-
KONOrii cepen 3aXxBOPIOBaHb, O CYNPOBOAXYIOTLCA 60-
NIbOBMM CUHOPOMOM, BeAyYe MiCLe 3aliMae nepBuHHA
ancmeHopest. Y CTpyKTypi 3aranibHOi 3aXBOPIOBAHOCTI Nep-
BWHHa gucmeHopes BuaensetTbcsa y 12-35 pisyat vy Biui
13-18 pokiB [5].

ETionoria nepBMHHOI ANCMEHOPEi A0 KiHUSA HEe SiICHA.

MpuurHoO gaHoi natonorii Moxe OyTy B nepLuy vyepry
cnankosuii paxkTop [1]. Y nigniTtkoBomy Bilj nopsaa, 3 iHTEH-
CUBHICTIO B0ONbOBKMX BiQYYTTiB cCamMe NMCUXOEMOLiliHI | Heli-
poBereTaTnBHI NOPYLLEHHS, SKi CyNPOBOAXYIOTb NMEPBUH-
HY OMCMEHOPEIO, B 3HAYHIM Mipi BM3HAYalOTb BMNAMB Ha
AKICTb XUTTS NigNiTKiB. BinblWw TOro, He 3pO3yMinum 3anu-
LLIAETLCS MEXaHi3m GOpMyBaHHS TSXKOro nepebiry amc-
MeHopei y Aeskux NauieHTiB, SK1M, B CBOIO Yepry, NoTpPibHi
iHWI nigxoawm B Tepanii Ta NPo®iNakTUK 3axXBOPIOBAHHS
[4]. ToMy B yCbOMY CBITi NAe aKTUBHMIA NOLWYK NPeauK-
TOpIB, WO A03BOMSAIOTb BUAINATN FPYNU PUSKKY TSXKOrO
nepebiry ancmeHopei, oUiHIOBaTh Y HUX ePeKTUBHICTb
Tepanii i Ha NiacTasi LUbOro BU3Ha4YaTu TakTUKY BEAEHHS
TaKUX XBOPUX.
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