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BPEMEHHAS HETOMOI'EHHOCTD PETTIOJIAPU3ALINNA MUOKAPIA KEJTYIOUYKOB
Y IPAKTAYECKH 3[IOPOBBIX JIIOJEN: HOPMATUBHBIE 3SHAUEHU S

JJIATEJIBHOCTU U JMCIIEPCUN UHTEPBAJIA QT U EI'O ITPOU3BOJHBIX
@Iy Capamosckuiit HUH xkapouonozuu Poc3opasa

C yenvio onpedenenus HOPMAMUBHLIX eenuyUH OnumenvrHocmu u oucnepcuu unmepeanos QT, OTa u RTa 6o epemenu
npuU a8MoOMAmMu4eckom anHaiusze OIUMeNbHbIX 3anuceil 00HO20 OMBEOEHUs INEKMPOKAPOUOSPAMMbL 0Oc1edosanbl 96

npakmuyuecku 300posvix auy 6 sozpacme om 19 do 62 nem.

KuroueBble c/10Ba: 21eKTPOKAPINOrPaMMAa, ABTOMATHYECKHIi AHAJIN3, PENOJIAPU3ALHIS KeTYT109KOB, THCIIEPCHST

Penosipu3auy, NPAKTHYECKH 310POBbIE JIIOIH

To determine the normals of duration and dispersion of QT-, QT -, and RT -intervals for an automated analysis of
long-term electrocardiogram records from single lead, 96 healthy persons aged 19-62 years were examined.

Key words: electrocardiogram, automated analysis, ventricular repolarization, dispersion of repolarization,

healthy persons

JIJ1 OIIeHKM HErOMOT€HHOCTHU PETOIIpU3allui MHO-
KapJ1a )KeTyI0YKOB UCTIONB3YIOT Takue nmokazatenu JKI kak
JuTenbHocTh U aucniepens uatepsana QT (QT, DQT) u ero
nHAeKcoB, Takux kak QTa (ot Touku Hauana QRS 1o Bepim-
ubl 3yona T) u RTa (ot Bepimnb! 3yona R 1o BepimHbI 3y0-
naT)[13,15,28,31,33]. Jucnepcuto 3tux unrepsanos (DQT,
DQTa, DRTa) BEIYUCISIOT KaK PA3HUILY MEXKy UX MaKCH-
MaJlbHBIMH U MMUHHUMAaJbHBIMU 3HAQUCHUSIMH, YTO MO MHe-
HUIO aBTOPOB [ 14, 21], HapaBHe ¢ TUTEIBHOCTHIO HHTEPBAJIa
QT, oTpakaeT HECTAOMIBLHOCTh JCKTPO(YU3UOTOTHUCCKUX
CBOMCTB MHOKap/1a ¥ CIYyKUT MapKepoM MPepacionoKeH-
HOCTH K HapyIIEHUSIM PUTMA.

B HacTosiee BpeMs A1 KOJIM4eCTBEHHON OLIEHKH He-
TOMOTEHHOCTH MPOLIECCOB PEMOJIAPU3ALIUH [TPEITI0KEHBI 1BA
Metoza. [1epBelit 3aKkmtogaeTcs B ONpeAeIeHNH JUTUTENBHOC-
Tn uHTepBana QT B KaX10M U3 CHHXPOHHO 3apErHCTPUPO-
BaHHBIX 12-u orBenennii DKI, 4To MO3BONISET OLEHUTD MPO-
CTPAHCTBEHHYIO PEMOISIPU3AIMIO. 3a «IeHCTBUTEIBHYIO)
JquutensHocTs uHTepBana QT (i QTa, RTa) npuanmaercs
cpeaHee 3HaueHHE Mo TpeM KapauoruknaM. C MOMOIIbIo
BTOPOTO METO/1a, U3MEPEHNUS IIEPEUUCIICHHBIX HHTEPBAJIOB
IIPOBOAAT TONIBKO B 0JjHOM oTBeAeHuu DKI (uate Bcero uc-
noss3yercs Il oTBenieHue) npu ero AMUTENBHOM perucTpa-
U (3-5 MUH.), 4TO Ja€T BO3MOKHOCTb H3yYUTh U3MEHEHHUS
MIPOLECCOB PEMOJISPU3ALUN BO BPEMEHHU, YTO MO3BOJISAET
OLIEHUTH XapaKTep BPEMEHHOI HErOMOT'€HHOCTH PETONISIpH-
3aIMy MUOKap/Ia KeTyI09KoB [ 5].

YuuThIBas N3BECTHBIN (haKT 3aBUCHUMOCTH JUTUTEIILHO-
ctu uaTepBana QT oT IUTENBHOCTH NPEBITYIIEr0 HHTEP-
Bana RR, mpeaoxkeHo BEIYUCIATh €ro KOPPUTHPOBAHHEIE
suauerus (QTc) cortacuo popmyne: QTc=QT/RR'?[19, 30].
Takum e 00pa3oM pacCUUTHIBAIOTCS U KOPPUTHPOBAHHBIC
3HaueHus Apyrux uuaekcoB QT - QTac u RTac.

W3mepenune qurensHocTH HHTEpBasa QT u npyrux
HHJIEKCOB MU OMPEAETIEHUH TPOCTPAHCTBEHHOI penosspu-
3alUU MHOKap/a JKeJIyJ04KOB IMPOBOJAT «PYUHBIM» METO-
JIOM, TIpH aHAJIM3€ JUINTEIIbHBIX 3aMIUCEH OJTHOTO OTBEACHUS
(nnu xonTeposckux 3anuceit OKI') ucnons3yroT aBToMaTH-
Yyeckue MeTobl n3Mepenus nurepsana QT [8].
© TIL.51. Josranesckuii, O.K.Peidak, A.H.Bypnaka, E.B.JIa3apesa,
JI.A Karkoga, S1.I1. loBranesckuii, M.E.PakoBckuii

OcHOBHas Macca OTEUECTBEHHBIX U 3apyOekKHBIX pa-
00T MOCBSIIEHA BONPOCAM JIMarHOCTUUECKOW U IIPOTHOCTH-
YECKOH POJIU OLIEHKHU ITPOCTPAHCTBEHHON HETOMOT€HHOCTH
penospu3aiyg MUOKap/a xKeryaoukoB [4, 5, 11, 16, 18, 24,
26, 29]. PaboT, NOCBSIIEHHBIX H3y4YEHHIO KIIMHUKO-IIPOTHOC-
THUYECKOH POJIN OLIEHKH BPEMEHHON HETOMOT€HHOCTH pero-
JSPU3AIUN MUOKAP/IA JKEITyA0UKOB MTPU aHATIN3€ KOPOTKUX
saruceit DK (3-5 mMuH.) npaktudecku Het. Mmeromuecs
paOOTHI CBSI3aHBI C AHAIM30M XOJITCPOBCKHX 3amucei [8, 27].

EcTecTBeHHO IPEIOIOKUTD, YTO U3YUEHHUIO THATrHO-
CTHUYECKON U MPOTHOCTHUECKON POJIH OLIEHKH BPEMEHHOM
HErOMOTEHHOCTH PEMOJISPU3AUN MHOKap/a KeIyJ0UKOB,
MIpY aHAIN3€E NATUMHUHYTHBIX 3anuceit DK, nomkHeI npes-
IIECTBOBATh PAOOTHI MO ONPE/ICICHHI0O HOPMATHBHBIX 3Ha-
YeHHH JUIMTeNTbHOCTH U Jucniepcuu nHTepBasioB QT, QTa, RTa
U UX KOPPUTHPOBAHHBIX 3HAYCHUH 1O JAHHBIM aBTOMATHU-
yeckoro ananuza DKI' y mpakTniecku 310poBbIX 00cIe10-
BaHHBIX.

Lens uccnenoBanus - oNpeeieHne HOPMAaTUBHBIX Be-
JIUYUH JIUTENBHOCTH U Juctiepcun untepBanio QT, QTau
RTa mpu aBTOMaTHUECKOM aHAJIM3€ JUINTENBHBIX 3aMucei
onHoro otBesieHus DKI' y mpakTHuecku 310pOBBIX JIUII.

MATEPHAJTUMETO/IbI

B nccnenoBanny BKITFOUSHBI 96 IPaKTHYECKH 3/10PO-
BoIx Jiutl (I13JT) B Bo3pacte ot 19 1o 62 net, cpeamii BO3pacT
KOTOPBIX cocTaBmi 37,4+10,7 net. I3 HUX My»X4HH OBLTO 65
yenoBek (67,7%) n xenmmuH - 31 (32,3%). Cpenruii Bo3pacT
MY’KYHH ¥ KSHIITUH JJOCTOBEPHO He paszHmics (35,8 n 36,3
net, p>0,05). Kpurepnsmu BKIFOYEHUS B NCCITICIOBAHNE CITY-
JKUIIO: OTCYTCTBHE 5KaJI00, XapaKTEePHBIX [T 3a00IeBaHUI
CO CTOPOHBI CEP/ICUHO-COCYANCTOH CHCTEMBI, OTCYTCTBHE B
aHaAMHE3€ YKa3aHUM Ha IepeHEeCEHHbIN MUOKAPIUT, YEPETI-
HO-MO3TOBYIO TPaBMY W HEPBHO-TICHXNYECKUE 3a00JICBAHNS,
OTCYTCTBHE N3MEHEHHH CO CTOPOHBI BHYTPEHHUX OPTAaHOB
pu pu3uKaTEHOM 00CIIe0BaHNH, n3MepeHnu AJl n ma-
HOBOTO 3JIEKTpoKapauorpaduaeckoro oocmemoBanns. U3
BKITIOUEHHBIX B MCCIECAOBAaHNH y 12-m My>k4nH (cpemHuit
BO3pacT 46,4+3,1 rox), ¢ THarHOCTHYECKOH IIENbI0 ObITa IIpo-
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BeZIeHa KOpOHapoaHTHorpadusi, KOTopast He BBISIBIJIA T1ATO-
JIOTHYECKUX N3MEHEHUH KOPOHAPHBIX COCYN0B. Y 17-Tn de-
ToBeK (cpemamii Bo3pact 40,444,7 net) ObIT TpOBEICH CTpece-
TECT Ha TpeaAMIIIE (TI0 IPOTOKOITy Bruce), pe3ynsrarsl Tecta
OBUTH OTPUIATETHHBIMHI.

Bcem oOciemoBaHHBIM B COCTOSHUH (DHU3HUECKOTO
TTOKOSI B yTpeHHHe Jackl (9-10 gacoB) mpoBOaMIacCh CHUH-
xporHas 3arch JKI' B 12-11 00menpHHATHIX OTBEICHHUSIX 1
peructpauus Il crangapTHOTO OTBEAECHHUS B TEUEHUE S5 MUH.
KOTOPO€ ¥ OBIIIO MCIIOIB30BAHO ISl AaBTOMAaTHIECKOTO H3-
mepenus naTepBanoB QT, QTa, RTa n maTepBanos RR. I
perucTpary ObLT HCIIONB30BaH AIEKTPOKAPANONIEPEIATIHK
Ha 6a3e kapmaHHOT0 KoMmbroTepa « MUKTO - OKII - 1204»
¢ mporpamMmubM obectieuerrneM « TEJIEKAP/] 1.2 CE» xom-
mIeKca anmaparypsl i epeadn DKI mo tenedony B cu-
cteme «JJMOKC - 02 - OKI» (perucTpamoHHOe yIOCTOBE-
penme Pocsapasa NedC 02262005/1573-05 ot 07.04.2005, cep-
THQUKAT TUTA CpencTB m3Mepennit [occrannapra PO
RU.C.39.026 A. Ne21419 01 01.09.2005).

Jist oripenienieHnst KOHEYHOH ToukH 3yoma T mpoBozm-
Jach KacaTenbHask K HUCXOAAIIEMY KojleHy 3yora T 1o Toukn
TIePECEUYCHUS C M30JIMHUCH C «ITyMOBBIM» IOporom +20
MKB [2]. YauTsIBas, 9T0 pH «PYIHOMY H3MEPEHHUH TIOTY-
yeHHas BennurHa QT HaXoanTCS Kak cpeHee 3HaUCHUE ee
M3MEPEHNH B TPEX COCETHIX KapIHOLHUKIIaX, TPH aBTOMATH-
geckom m3mepernn QT (QTa, RTa), st cHIKeHNS YpOBHS
«ILIyMOBBIX» IOMEX, IIPH aHATU3E MATUMUHYTHOH 3anucu 11
crarnaptHoro oreeneHus DKI, MBI ncmonb30Bany npeBa-
PHUTENBEHOE CKOIB3SIIEE OCPEAHEHNE CUTHANA IO TPEM Kap-
JqronukiaM. [1o ocpetHeHHBIM KapAHOIUKIaM U IIPOBOTH-
JIOCh U3MEPEHUE HYKHBIX IoKa3aTesel. [Jist onpenenenus
xoppurapoBaHHbIX 3HaueHNH QT, QTa n RTa, nx HaifneHHBIC
3HAUECHUS ISJIWITNCH Ha KOPEHB KBAIPATHBIN U3 TPEX OCPE-
HEHHbIX UHTEpBaoB RR.

CraTucTHUECKHi aHAIN3 TAaHHbIX ITPOBOMIICS B CUCTE-
me STATISTICA (StatSoft, USA), maHHBIC TIpEICTABICHEI B
Buae M£SD.

PE3YJIBTATBI UCCJIEJOBAHUS

ITo Muenwuto psiza aBTopos [ 1, 20] mpocTpancTBeHHAs
npucnepcus uaTepBana QT y mpakTHUYECKH 30POBBIX JHO-
Jiell B mokoe OTCyTCTBYeT. J[pyrue aBTopsl [5, 7, 32] cunta-
10T, 4To ucnepcus uurepsana QT npucyTcTByer u 'y npax-
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THYECKH 370POBBIX JIUII, BEPOSITHO KaK OTpakeHUe GPU3no-
JOTMYECKOTO BapUaHTa HETOMOT€HHOCTH PETOIISIPU3AIAN
MHOKap/ia KeITyT0IKOB.

M.Schweizer ¢ coaBr. (1996) canraioT, 4To TUCTIEpCHs
penossipu3aluu y 3710pOBbIX JIIOAEH CBsI3aHa C CUHYCOBOM
aputmuel. [lonTBep Kk IeHnEM 3TOMY MOTYT CITYKUTh PE3YJlb-
TaThl pPaboTHI [ 17]. ABTOPBI 00HAPYIKIITH, UTO TP U3MEHE-
HUU 9acTOTHI puTMa (MHTepBaioB RR) Bo Bpems u mocie
(bm3MUECKOM HATPy3KH BBISBIISIOTCS HECOOTBETCTBHS MEX-
Iy pacdeTHBIMH 1 (pakTruecknumu naTepBasiamu QT u 3Ha-
yenmsiMu RR. OHM OTMETHIIN OTCTaBAHNE JTUTETBHOCTH HIIEK-
Tpudaeckoit cuctonbl (QT) OT TUTETHFHOCTH CEPICIHOTO ITHK-
na (RR) mpu n3mensromemMcs puTMe BO30YKISHHH, TO €CTh
TP U3MEHEHUH JIUTEIbHOCTH MHTEpBaioB RR. ABTOpsI
JIETIAIOT BBIBOJI, YTO OTCTABAHNE JUTNTEIBHOCTH JITUTEIILHO-
¢t anekTpudaeckoi cuctonsl (QT) ot mmuTensHOCTH ceped-
Horo 1ukia (RR) sBsiercst mposiBiieHIeM pazaimaHO QyHK-
[HOHAJIBHON MOABMKHOCTH CHHYCOBOTO Y3J1a H ITPOIIECCOB,
TIPOHUCXOISIINX B MHOKAP/IE KEITYAOUKOB, B CBSI3H C UEM 3TO
HECOOTBETCTBHE MOYKHO PACCMATPHUBATh KaK ITOKA3aTElNb JIa-
OMIIBHOCTH MHOKap/a *KETyI0UKOB.

MOXHO 0KHJIATh, UTO TTOA0OHAs KapTHHA OyIeT IMETh
MECTO U IPU BBIPAXKEHHON CUHYCOBOW apUTMHHU CO «CKad-
KOOOPa3HBIMI» U3MEHEHUSIMH JUTUTEIEHOCTH HHTEPBAJIOB
RR, 10 ecTh ¢ 31IM30/1aM1 «MOMEHTAIIBHOT0» KPATKOBPEMEH-
HOTO U3MEHEHHS YaCTOTHI PUTMA.

OTHOCHTETFHO BPEMEHHON HETOMOT€HHOCTH (ANCTIep-
CHUH) PETIONIIPU3AINN MHOKap/a KEeITYJOYKOB OOCTOSTEIb-
HBIX WCCIEAOBAaHUH HE MPoBOAMIOCh. OJHAKO, yIUTHIBAS
Ppe3ynIbTaThl aHAN3a XONTEPOBCKHX 3aMTUCE, TTOKa3aBIIHX,
YTO MIPOCTPAHCTBEHHAS ANCTIEPCHS PETIONISIPU3ALIIN TIPETEP-
TeBaeT BpeMeHHoe (IpkagHoe) u3mMeHenue [8, 25] u pe-
3yImBTaThl paboTHl [17], MOXKHO OXKHAATH, YTO BpPEMEHHAS
JICTIEPCHSI PETIONAPU3AINI MUOKap/1a JKEITY/JOUKOB JIOJKHA
PETHCTPUPOBATHCS Y IPAKTHUECKH 3/10POBBIX JIAII.

Pesynerars! (Tabm. 1) mpoBeIeHHOTO HAMH HCCITEIOBA-
HUSI TOKa3aJI1, YTO CPEJHUE 3HAYCHNS JUTUTEIILHOCTH HHTEP-
BaoB QT u QTc n ux mucniepcun DQTc, B 11emmom mo Beeit
rpyrme obcnenoBaHHbIX, st QT n QTc cooTBeTCTBEHHO CO-
craum 390,8+25,9 mc u 414,2+18,7 mc, a s DQTc -
56,2+20,6 Mc. [Tomy4deHHBIC 3HAYCHIUS HE BBIXOJAT 332 PAMKA
«HOPMBD», TOJyYEHHOI! JUIsl IPOCTPAHCTBEHHOM TUCTIEPCHI
penonsapu3anun, KOTOphle 0 MHEHHIO Psiia aBTOPOB [4, 6,

Tabnuuya 1.

Cpasnumenshule éenuuunsl cpeonux 3nauenuii (M+SD) uzyuaemvix napamempos (6 mc) y npakmuuecku 300p06bix

JIY 6 3a6ucumocmu om nojia u éospacma

Bes rpynmna (n=94) Myxunsbl (n=61) Kennmusr (n=33)
<35 mer | >35 mer Bcero <35 nmer | >35 ner Bcero <35 ner >35ner Bcero
QT 383,3+23,8(403,8+24,7|390,8+25,9{381,5+24,7| 397+23,3 (386,1+25,9] 389+21,2 | 412+24,6 [399,5+25,3
QTa |299,3+21,9(318,4+20,6/305,9+£23,2| 296+21,8 1309,9+19,4(300,1+22,0)1307,3+20,6/329,4+16,9|317,0+21,8
RTa 260,6+22,31280,2+22,6(267,5+24,2(255,6+21,5]1269,1+17,8| 259,64+21,2(272,5+20,2]| 293,6+20,8( 282,1+22,8
QTc 414+15,7 |1414,4+23,6(414,2+18,7| 407,7+12 [409,8+16,4|408,3+13,4(429,4+12,8| 420+29,7 [425,1+22,2
QTac | 323+16,2 (331,4+22,41326,1£18,9| 323+16,2 | 320£16,6 [317,4+13,7|339,1+12,9| 346,9+20 |342,5+£16,6
RTac 281£17,1 [290,2+21,21284,3+£19,11279,9+11,9|277,9£15,5|274,3+13,2|300,4+11,1| 305,1£17,5| 302,6+14,2
DQTe | 59,2+18,2| 50,8423,9 [ 56,2+20,6 | 61,4+20,2 | 52,6+30,7 | 58,8+23,8 | 54,1+11,1 | 48,6+12,3 | 51,6+11,8
DQTac| 46,4+13,8 | 37,9+14,5 | 43,4+14,5 | 47,6+15,2 | 38,1+14,8 | 44,8+15,6 | 43,9+9,7 | 37,6+14,5 | 40,9+12,2
DRTac | 41,1£12,8 | 32,2+14,5 | 37,9+14,1 | 41,4+14,2 | 31,8+13,8 | 38,5£14,7 | 40,1+£9,1 | 32,8+15,8 | 36,8+12,9
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16, 22], o marensHOcTH MHTEpBaioB QT 1 QTc, cooTBeT-
cTBeHHO paBHEI 440-450 mc, a st aucniepenn QTc - 60-70
Mc. M3 Taba. 1 BuaHo, uto BenmmumHa QT 1 QTc mmeer moso-
BYIO 3aBHCHMOCTB - TEH/ICHITHIO K YBEJTMUCHHIO y *KEHIIMH, &
BermunHa DQTc, Hao6opoT, y MyskunH. CorlTacCHO JaHHBIM
matepartypsl [7, 10, 12] Takas ske KapTHHA HaOIIOoaeTCs 1
IIPHA OTPEACTICHUN MPOCTPAHCTBEHHOW HErOMOTC€HHOCTH
peronsIpru3anu MHOKap/a *KeTyI049KOB 10 12-1 CHHXPOHHO
3apernCTPUPOBAHHBIM OTBEACHHSM.

Hapagre ¢ untepamom QT MBI W3ydanu u apyrue
nokazatesii - QTa u RTa. DTo cBsA3aHO C TEM, YTO MOUCK
KOHEYHOW ToukH 3yOria T mpencTaBiseT OONbIIre TPyIHO-
CTH U3-32 OCTOSIHHOTO TIPHCYTCTBUSI «TIOMEX» TIPH PETUCT-
pammu DKT. MHeHue 00 aieKBaTHOCTH MOTydeHHst HH(Op-
Mally¥ MIPY UCCIIETOBAHNH 3TUX HHAECKCOB MEX/Ty Pa3ind-
HBbIMM aBTOpamu pacxoautcs. Tak, mo Muenuto JI.M.Maka-
posa (2001) [9], ycTpansis koHeUHYIO YacTh 3yo1a T, HeBo3-
MO>KHO aJICKBaTHO OIIEHUTh HCTHHHYTO MPOIOIKUTEILHOCTD
(a3bl penonspru3ayy KeIyJouKoB. 3ydeHne 3Toro Bor-
poca, mposenenHoe O.B.baymom ¢ coasr. (2002) [3], mo3Bo-
JIVJIO TIPUHTH K BBIBOJY, YTO B CBSI3U C OOBEKTHBHOCTHIO 1
TOYHOCTBIO M3MepeHns QTa 3ToT MHIEKC MOXKHO CUNTATh,
Mo JacTh (PHU3UKO-(DU3NOTOTHUECKON COAEPIKaTeTHhHOCTH,
«caMbIM HH(POPMATHBHBIM TOKA3aTEIeM HETOMOT€HHOCTH
PETIOISIPU3ALII».

Kak moxa3anu Hamm nccnenoBanus (Taba. 1) cpemanne
BermmarHb! QTa, QTac, RTa, RTac u nx aucriepcni HaxomsTes,
COOTBETCTBEHHO, B Tipefienax - 305,9+23,2 mc., 326,1+18,9 mc.,
267,5+24,2 mc.,284,3+19,1 mc. M143,4+14,5 mc., 37,9+14,1 Mc.
Taroke kak 1 1t mHTepBaiia QT coxpaHseTcs moaoBast 3aBU-
cumocTh. OnHAKo, 3TO TOATBEPKAAeT (HaKT BO3MOKHOTO
WCTIONB30BAHMS UX I U3MEPEHUSI JTTUTETBHOCTH 1 IUCTIEP-
cun (ha3pl PENOTAPU3ALNK, HO HE OTBEYACT HAa BOIPOC O
B3auMo3zameHsieMocT naTepsaia QT u ero HHIEKCOB.

B cBs13u ¢ 3TUM MBI U3YYHIIH, UCTIOIB30BAB PAHTO-
BYIO Koppersiiuio o CimpMeRy, CBA3b MEKIY BETHINHA-
mu QT, QTa, RTa n mexay QTc, QTac, RTac, m3mepeHHBI-
MH aBTOMAaTHYECKH B KaskoM u3 6osee yem 34000 xapawo-
ukIToB. Kak mokasam anamus, KodQUITMEHT KOPPEITSIITHH

Meouana (Me), zpanuybt 00sepumenbHo2o UHMEPBEAIA U NOPO20BbIE
3nauenus (I13) onumenvnocmu u oucnepcuu nokazamesneil 6peMeHHOl
PEnoNApuU3AYUU MUOKAPOA HCENAYO0UKO8 (6 MC) Y NPAKMUUECKU 300D 06bIX
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mexny QT u QTa cocrasmm 0,95, QT u RTa - 0,89. Takum xe
BBICOKHM OH OKa3aJIcs U JIUIsI KOPPUTHPOBAHHBIX HHTEPBa-
70B: QTe n QTac - 0,85, QTc m RTac - 0,71 (Bo Bcex ciydasx
p<0,001). IToryueHHBIE pe3yIBETATHI TOATBEPKIAIOT HHPOP-
MaIlMOHHYIO IICHHOCTh UCTIOIh30BaHMs Mmokazateneir QTa
1 RTa B oLleHKe JJIUTENBHOCTH U AUCTIEPCUH PENOIApU3a-
LMY MUOKAap/ia >KeTyJ04YKOB HapaBHe ¢ mHTepBamoM QT.
HmeroTest yka3zaHus, YTO Ha TIOKA3aTENN MPOCTPAHCTBEH-
HOMW PEnoNsipru3aIiii MUOKAP/1a )KETyI0UKOB y TIPAKTHIEC-
KM 3I0POBBIX JIUI] OKa3bIBAIOT BIMSHUE MO ¥ BO3PACT 00-
cienoBanHbIX [ 10, 23].

W3yueHune BO3pacTHBIX XapaKTEPUCTHK BPEMEHHOMN
penosipu3anuy MHOKapia Ha COOCTBEHHOM MaTepuae
moKa3ajo (Tadm. 1), 9To B TpyIITie MOJOIBIX JFoeH (<35 71eT)
mmurenbHOCTh nHTepBasioB QT, QTa, RTa, B cpenrem Ha 19,5
MC MEHBIIIE YeM Y JIHII CTapIIeii BO3PacTHOW TPYIIEI (>35
JIeT), pa3HUIAa NX KOPPUTHPOBAHHKBIX 3Ha4eHUH Ha 6,0 Mc.
Hucrniepcus koppurupoBanubix 3HadeHnit QT, QTa u RTa,
HA000pPOT, OOJIBIIE B MOJIOIOM BO3paCTe, B CPEIHEM Ha 8,6
Mc. boree BbIpaskeHHBIE BO3PACTHBIC N3MEHEHHS ITUTEITh-
voctr QT 1 QTc oTMEUeHB! y )KEHIINH, YeM Y MY>KIHH.

J1ist onpenieneHnst HOpMaTbHBIX BEJTMUHMH H3YIaeMbIX
M0Ka3aTesel BpeMEHHOM penoisipu3alui MUOKap/a xKelry-
JIOYKOB MBI HCIIONB30BAJIN BBIYHMCICHUE JOBEPUTEIHHOTO
nHTepBaia (Tadm. 2). CormacHo NOTyYeHHBIM TaHHBIM 3a TI0-
POTOBBIE 3HAUCHNS «KHOPMAJIBHOI BEJIMYNHBI, C BEPOSTHO-
c1b10 0,95 1 paKTHYECKH 310POBBIX JIUIT MOXKHO IIPHHSTH
sraueHns: QT -396,1 mc, QTa-310,7 mc, RTa-272,5 mc. [iis
KOPPUTHPOBAHHBIX 3HAYCHUI, COOTBETCTBEHHO: 418,1 Mmc., 330
MC., 288,2 MC, ¥ 1715 TTOPOTOBOW BENMMIMHBI Arctiepcuu: 60,5
Mc., 46,5 mc. 1 36,7 Mc. YUHUTEIBast, YTO TPAHUIIBI TIOBEPH-
TENPHOTO MHTEPBAJIA, B 3aBHCUMOCTH OT 1012 MEHSIOT CBOU
3HAUEHUS, TIOPOTOBBIMH BEJIMUMHAMH HOPMBI JIJISI M3ydac-
MBIX TIOKa3aTesIei MOJKHO CUNTATh MaKCHMAaJIbHBIC 3HAUeE-
HUSI, IMEIOIINECS Y MY KUHH WIH y KCHIINH U TIPAMEHSTh
1X K CITy4alHOMY TIOTOKY 00CII€IOBaHHBIX.

s mokazareneit QT, QTc, DQTe, mpemmaracmpie HaMu
MTOPOTOBBIE BEIMUYUHBI T BPEMEHHOH pPEnoJsipu3annun
MHOKap/ia *KeITyI04YKOB, TIPAKTHIECKH COOTBETCTBYIOT BEJH-
YMHaM TTOPOTOBBIX 3HAUEHHH, OTTMCAHHBIX
JPYTHMH aBTOPaMH JJIs TPOCTPAHCTBEH-
HOM perronspu3anuu [4, 16, 22]. Yetkux
JIAHHBIX 110 yKa3aHUIO HOPMAaTUBHBIX 3Ha-
yenuit naTepBanoB QTa, QTac, RTa, RTac

Taonuya 2.

06credosannlx Y IUCTIEPCHI STUX BEITMYHH B JINTEPATyPE
JlOBEpHUTENBHBIN HHTEPBAT HeT. OCHOBHEIE PabOTHI ITO STOMY BOIIPO-
Bes rpynma MyKaHHEL JKCHILIIH T Cy KacaroTCs XOITEPOBCKUX 3aITACEH B IET-

Me (n=94) (n=61) (n=33) 113 ckoM Bospacte [9]. )
95% 1 795% | -95% | 295% | -95% | +95% B skcriepumenTanpHOit padoTte [3],
KOTOpast OCBSIIEHA M3YYEHHIO JTUTENb-
QT 387,8 | 385,5 | 396,1 | 379,6 | 392,6 | 390,5 | 408,4 | 410 HOCTH U ucriepcun uaTeppana QTa, us-
QTa 304,6 | 301,1 | 310,7 | 294,5 | 305,8 | 309,1 | 3249 | 325 MEPEHHOTO B | 2-11 OTBEJICHHSIX, [TOKA3AI0,
RTa | 2662 [ 262,6 | 272,5 [ 2542 2651 | 274 [ 2902 300 | roBemrumnaero mrenbrocty i auc-
QTc | 4128 | 4104 | 4181 [ 4049 [ 4118 [ 4172 | 433 | 440 Eiﬁ;ﬁfﬁMﬁiifffzﬁiffﬂﬁﬁoéi’}f(fﬁig
QTac 324 | 322,1 330 | 313,9 | 320,9 | 336,6 | 348,5| 350 nerest ot 299 Me 10 316 M. OZ[HaK’O, HAJIO
RTac 282,6 | 2804 | 288,2 | 271 | 277,81 297,6 | 307,7 | 310 y4eCTh, UYTO U3MEPCHHS MPOBOIMIICH
DQTe | 555 | 52 | 60,5 | 52,7 | 649 | 47,4 | 558 | 65 | «wpyunyto» u no kpymuomacurraubiv
DQTac | 39,9 | 405 | 46,5 | 40.8 | 48.8 | 36,5 | 453 | 50 | OKI,aBemiiunaucnepcun Koppurupo-
: : . : . - . BanHOTO MHTepBata QTa cocTaBmsna 59
DRTac | 36,7 | 35,1 | 36,7 | 348 | 424 | 32,2 | 414 45 Mc. JIaHHBIE TOTyYEHHBIE HAMH, KaK 3TO
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BHJIHO 13 Ta0JI. 2, HE IMEIOT CYIIECTBEHHOH pa3HHUIIBI C JaH-
HBIMH, TTOJTyYCHHBIMH 3TUMH aBTOpaMu (9 Mc u 5 Mc).

Taxum 00pa3om, orieHKa BpeMEHHOH HETOMOT€HHOC-
TH TIPOIIECCOB PETIONAPU3ANI MHOKAPA MOXKET OBITh ITPO-
BEJICHA 10 TAHHBIM aBTOMaTHYECKOTO N3MEPEHHNSI MHTEPBa-
soB QT, QTa u RTa nmpu mATHMUHYTHOI1 3aIIFICH OTHOTO OT-
Benenns OKI.

BbIBOJbI

1. TIpu aBTOMaTHYECKOM aHAIN3€E MATUMHUHYTHBIX 3aIHCeH
oxHoro otesieHust DKy mpakTHuecky 310pOBBIX JrofeH
Pa3NNYHBIX BO3PACTHBIX TPYII BISIBICHO HATUYHME BPEMEH-
HOW HErOMOT'€HHOCTH MPOLIECCOB PENOIIPU3ALINU MHOKAP-
Ja xerynoukoB. OOHapyKeHa BO3PACTHO-II0JI0BAs 3aBUCH-
MOCTb €€ BBIPaKEHHOCTH.
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2. Mexny mmutensHOCThIo HHTepBasia QT u ero momomHu-
tenpHBIME HHeKkcamu (QTa, RTa) odHapyskeHa goctoBep-
Has (p<0,001) koppersmroHHAas CBSI3b. DTO O3BOISAET IS
OILIEHKN BPEMEHHON HETOMOT€HHOCTH IPOIIECCOB PETIOS-
pHU3aIK MHOKap/ia HCIOIb30BaTh aBTOMAaTHIECKOE H3Me-
penue uaTepBanoB QTa u RTa, uro obecmeunBaer Gonee
CTaOMIIBHOE BOCIIPON3BE/ICHHE F TOMEXOYCTOWIHBOCTD H3-
MEpPEHM.

3. ¥V mpakTH9ecKu 3I0POBBIX JTIOACH TOPOTOBBIMHI 3HAYCHH-
SIMH BPEMEHHOH (PH3HOTOTHUECKO HETOMOTEHHOCTH PETIo-
JSIPU3aLIH MAOKap/Ia *KeITyJ0UKOB IS TN TEILHOCTH U JIAC-
nepcun nHTEpBaa QT M €ro JOMONHUTENBFHBIX HHIECKCOB
(QTa, RTa) moxHo cumrarb: QT=410 mc, QTc=440 wmc,
DQTc=65 mc, QTa=325 mc, QTac=350 mc, DQTac=50 mc,
RTa=300 mc, RTac=310 mc, DRTac=45 mc.
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BPEMEHHA S HETOMOI'EHHOCTb PEIOJIAPU3 AL MUOKAPJA XXEJTYIOUKOB Y ITPAKTUYECKU
3JIOPOBBIX JIFO/IE: HOPMATHBHBIE 3HAUEHU S JUTMTEJILHOCTU U JIMCITEPCHAN UHTEPBAJIA QT UET'O
I[MPOM3BO/IHBIX
11.4.J]oseanesckuti, O.K.Pwibax, A.H.Bypraxa, E.B.Jlazapesa, JI. A.Kamxosa, A.11./Joséeanesckuii, M.E. Pakosckuii

C 1erb10 oMpesieNieH|st HOpMaTUBHBIX BEITMYHH JUTUTEIbHOCTH 1 auctiepcnn uHTepBasioB QT, QTa u RTa mpu aBTromarn-
YECKOM aHaJIM3e JUTUTEIbHBIX 3anucel ogHoro oreenenust DKI™ oOcnenoBansr 96 pakTHYECKH 310POBBIX JIUI B BO3PACTE OT
19 o 62 ner. [IpoBoannack cuaxponnast 3armuch DKI B 12-1 001menprHSITHIX OTBEICHUSIX U peructpanus I crannapTHoro
OTBefieHMs B TeueHue 5 MuH. CpenHue 3HaueHns JuymrensHocty nHTepBaioB QT u QTe coorBercTBeHHO cocTaBmmu 390,8+25,9
Mc u 414,2+18,7 mc, a s DQTc - 56,2420,6 mc. Cpeanue Benmnuunbl QTa, QTac, RTa, RTac u ux nucnepcun HaxosTcs,
COOTBETCTBEHHO, B Tipesienax - 305,9+23,2 mc., 326,1+18,9 mc., 267,5+24,2 mc., 284,3+19,1 mc. 143,4+14,5 mc., 37,9+14,1 mc.
B rpynne monoabix mojeit (<35 net) nnurensHocTth nHTEpBanioB QT, QTa, RTa, B cpenneM Ha 19,5 Mc MeHblIIe YeM Y JIHIL
CTapIiiei BO3pacTHOM rpymiibl (>35 J1eT), pa3HHIa KX KOPPUTUPOBAHHBIX 3HAYCHUI Ha 6,0 Mc. Jlucriepcust KoppUrupoBaHHBIX
snaueHuit QT, QTa u RTa, Hao60poT, OO0JIBIIIEC B MOJIOZIOM BO3pacTe, B CpeHEM Ha 8,6 Mc. bosiee BeipaKeHHBIC BO3PACTHBIC
n3menenust JyrenbHocT QT 1 QTce oTMeueHb! y JKeHIINH, YeM Y MyK4HH. Takum 00pazoM, Mpy aBTOMATHYECKOM aHaJIN3e
MSITUMUHYTHBIX 3anicel oHoro otBeieHust DKy IpakTHYeCKH 37I0pOBBIX JIFOJEH Pa3IMIHBIX BO3PACTHBIX TPYIIIT BHISIBICHO
HaJIMYUe BPEMEHHOW HErOMOT'€HHOCTH IPOLIECCOB PETIOJISIPU3AINU MUOKap/Ia XelyoukoB. OOHapyKeHa BO3pacTHO-I10-
JIOBasl 3aBUCUMOCTD €€ BBIPAXKEHHOCTU. Mexay JUIMTeIbHOCThI0 HHTepBana QT U ero NOMOTHUTEIBHBIMU UHEKCAMU
(QTa, RTa) obnapykena nocrosepHas (p<0,001) koppessiiioHHast CBA3b. DTO MO3BOJISIET AJIs OLIEHKH BPEMEHHOM Heromo-
TEHHOCTH MPOLECCOB PENOIAPU3ALUU MHOKAp/1a UCIOIb30BaTh aBTOMaTHUeCKoe n3MepeHre nutepBanoB QTa u RTa, uto
oOecrieunBaet Oosiee cTaOMITbHOE BOCIIPOM3BENICHHE U TOMEX0YCTOWYHBOCTh H3MEPEHUH.

TIME INHOMOGENEITY IN VENTRICULAR MYOCARDIAL REPOLARIZATION INHEALTHY PERSONS:
NORMALS OF DURATION AND DISPERSION OF QT INTERVAL AND THEIR DERIVATIVES
PYa. Dovgalevskii, O.K. Rybak, A.N. Burlaka, E.V. Lazareva, L.A. Katkova, Ya.P. Dovgalevskii, M.E. Rakovskii

To determine the normals of duration and dispersion of QT-, QTa-, and RTa-intervals for an automated analysis of
long-term ECG records from single lead, 96 healthy persons aged 19-62 years were examined. The synchronous ECG recording
in 12 conventional leads and recording of standard lead II for 5 minutes were performed. Mean values of QT- and QTc-
interval duration were 390.8+25.9 ms and 414.2+18.7 ms, respectively, and of DQTc was 56.2+20.6 ms. Mean values of QTa,
QTac, RTa, and RTac are in the limits of 305.9423.2 ms, 326.1£18.9 ms, 267.5+24.2 ms, 284.3+19.1 ms, their dispersions, are in
the limits 0f43.4+14.5 ms and 37.9+14.1 ms. In young adults (less than 35 years), the duration of intervals QT, QTa, and RTa
was shorter, on the average, by 19.5 ms, than in subset of older population (>35 years), the difference of their values, by
6.0 ms. On the contrary, the dispersion of corrected values of QT, QTa, and RTa was greater in young adults (by 8.6 ms, on
the average). The more pronounced age changes of duration of QT and QTc were observed in women compared with men.
Thus, in automated analysis of the 5-minute records from a single ECG lead in healthy persons of different age, the time
inhomogeneity of ventricular myocardium repolarization was found. Its degree depended on the age and gender. Statistically
significant correlation (p<0.001) was found between the QT-interval duration and its additional indices (QTa, RTa) that
permitted one to use the automated evaluation of QTa and RTa intervals for assessment of time inhomogeneity of myocardial
repolarization that provided a more stable reproduction and noise-resistant measurements.
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