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YMEHBINEHHUE YJIEJBHOTI'O JIEKTPHYECKOI'O IIOTEHIIMAJIA MUOKAPIA HA
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IIposeden ananus usmenenuti amnauntyobl komniexca QRS u ux coomnowenus ¢ maccoii neeozo yncenydouxa (JDK) 6
HaYanbHOM nepuooe 2Unepmen3ull ¢ UCNOoNb308aAHUEM CHOHMAHHO 2unepmen3ushblx kpvic (SHR) 6 kauecmee mooenu.
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The changes of QRS amplitude and their relationship to LVM in the initial period of hypertension were analyzed,
using an experimental model of spontaneously hypertensive rats (SHR) are presented.

Key words: Experimental hypertension, left ventricular hypertrophy, electrocardiogram, left ventricular mass,

specific potential of myocardium

BBEJIEHUE

Dnetkpokapauorpaduueckas JuarHoCcTuKa F’Mneprpo-
¢un neBoro xenynouka (JIXK) 6a3upyercst B OCHOBHOM Ha
TaK Ha3bIBAEMBIX «BOJIBTAXKHBIX KPUTEPHIX», T.€. HA YBEIIU-
YeHHOH aMIunTyzae komiuiekca QRS B omnpeneneHHbIX OT-
BeneHusX [15, 19, 12]. OTu kpuTepuu HEOTHOKPATHO OMH-
CBIBAJIMCH KaK BbICOKOCTICMIYHbIe 1511 runeprpoduu JIK
[13, 11, 10]. IToBenennsiii BomsTaxk QRS mprodpen 601b-
IIy10 3HAYUMOCTB Tociie @PEMHUHTEMCKOTO UCCeIoBaHus [ 7],
B KOTOPOM OBLJTO TOKa3aHO, YTO YBEITMICHHBIN BOJIBTAX B Ipe-
KOpAMAIbHBIX OTBEJICHHAX, BRIPaKeHHBIN HHIEKCOM COKOJIO-
Ba-Jlaiiona [15], siBisiercst He3aBUCUMBIM (haKTOPOM pHCKa
CepIICYHO-COCYUCTOI 3a001€BaEMOCTH ¥ CMEPTHOCTH.

OpnHako, TOJBKO y HEOONBIIONH YaCTH MAIUEHTOB C
runeprpodueii JOK BoisiBisiercs ammintyaa QRS, npeBbl-
IIaoIIast BEpXHIOI0 MPaHUIy HOPMBL. B Kiaccudeckoii pa-
6ore Coxonosa-Jlaiion [15] Tompko y 38% manueHToB C
runeprpoduert JIK Bonbraxk QRS npesbian Hopmy, H,
COOTBETCTBEHHO, Y 62% TaIMEeHTOB OH HAXOIWJICS B HOP-
MaJbHBIX Ipenenax. BeICOKUN NMPOLIEHT pe3ysbTaToB, HE
MPEBBIMIAIOIINX HOPMY, TaK HAa3bIBAEMBIX «JIOKHOOTpPHUIIA-
TEJIBHBIX) PE3yJIBTaTOB, OIMCAH B MHOTOYHCIICHHBIX HCCIIe-
nmosanusx [11,13, 10]. Dto BeIpaxkaeTcss B HU3KOU HHGOP-
MaTUBHOCTH ToKa3areneil Bonsraxa DKI' 11 BeIABICHUSA
AHATOMUYECKH JIOKYMEHTUPOBaHHO runeprpodun JIK.

B npenpinymux uccnenoBanusx [3, 1] MbI BRIIBUHY-
JIM TUTIOTE3Y O TOM, YTO JIOKHOOTPHULIATETIbHBIC PE3yIbTaThI
OTPaKarOT OTHOCHUTEIBHOE CHIDKCHHE BOJIBTaKa B TUIICPT-
podUpPOBAaHHOM MUOKAp/JE, T.€. PErUCTPUPYEMBbIH BOJIBTAXK
y nanueHToB ¢ runeprpodueii JOK meHbie, yem oxuae-
MBI BOJIBTAXK, UCcX0oas u3 yBenndeHHoH macchl JDK. Mbr
MIPEATONIOKIIN, YTO OTHOCUTEIBHOE CHIKCHHE BOJIBTAXKA
00YyCIIOBJIEHO aHATOMHYECKHM U (PH3HOJIOIMYECKUM PEMO-
JICITUPOBAHMEM JICBOTO KENyI0UYKa, IPUBOAAIINM K H3Me-
HEHHMSAM aKTHBHBIX U MACCUBHBIX AEKTPUIECKUX CBOMCTB
MUOKap/a. YAeJIbHbIN 2JIEKTPUYECKUN IOTEHLIMAIl MUOKAp-
Jla NCIOJIB30BaJICA B KA4eCTBE KOJMYECTBEHHOTO MapaMeT-
pa OTHOCHUTENIBHOTO CHUKEHHUS BOJIBTAXKA.

© JI.baxapoga, f1.Keicenouy, S1.Knnmac, A.Pagman

IIpu peTpoCTIeKTUBHOM aHAIN3E IKCIEPHUMEHTATBHBIX
JTAHHBIX MAaKCUMAJIbHOE PACXOKICHNE MEXTY aMITUTYION
QRS u maccoit JDK Mb1 00Hapyunm Ha epBoi (cTaaus
pa3BHBalolLeiics TUnepTpoGun) U TpeThel (CTaaus pa3Bu-
BAIOIICHCS CePACYHON HETOCTAaTOYHOCTH) CTaAUAX KCIIe-
pumeHTaibHOM runeprpodun JDK B pesynsrare 00peMHOI
neperpy3ku [2]. aTepecHON Haxoakoi ObLIO CHU)KEHUE
ammuutyabl QRS Ha nepBoit craauu runeprpodun JIK.
OpHaKo pe3ysbTaThl, MOTYYEHHBIC HA HKCTIEPUMEHTAIBHOM
MOJIEH ¢ 0ObEMHOU Meperpy3Koi, MOTTIH ObITh HCKaXKESHBI
13-3a BIUSHHUSA TEOMETPUYECKUX (PaKTOPOB, HAIIPUMED, YBe-
JIUYEHHOTO JTMaMEeTpPa JIEBOTO JKEITyA0UKa.

C 1enpIo NCKITIOYCHUS BIMSHUSA Ha PE3yiIbTaThl po-
CTPAHCTBEHHBIX ICTEPMUHAHT (T€OMETPUUIECKHUX (PAKTOPOB)
IIPY MCIIOJIB30BAHUHU MOJICTTH ¢ 00BEMHON Meperpy3koi, B
HACTOSIIEM UCCIIEI0OBAaHUH MBI IPEKIE BCETO UCCIEI0BATH
otHomeHne Mexxay QRS u maccoit JOK Ha panneit cragun
9KCTIEPUMEHTATBHON MOJENN ¢ MEeperpy3Koil JaBIeHUEM.
[enpro HacTosiIel pabOThI ObLIT aHAJIN3 B3AaUMOOTHOIIICHUS
MEXIy MaccOi JIEBOTO JKelmylouka U ammiuTynoil QRS B
paHHEM IepuoAe THIEPTEH3UH C NCIOIb30BaHHEM B Kaue-
CTBE IKCIICPIMEHTAIBHOIN MOJICTIM CHIOHTAHHO THUIIEPTEH3NB-
HbIX Kpbic (SHR).

MATEPHUAJIBI 1 METO/bI

CIIOHTaHHO THIEpTEeH3UBHBIE KpbIChI-caMibl (SHR)
OBLIM UCTIOJIF30BAHbI B KAY€CTBE 3KCIICPUMEHTAIBLHON MO-
JICJIA TIEPErpy3KH JICBOTO KeJymouka jaaBieHuem (Anlab,
IIpara, Yexwus). B Bo3pacte 12 nenens 24 kpbickl SHR Obu1n
CITy4aiiHBIM 00pa3oM pa3fesieHbl Ha TpH Tpynnsl. HaunHas
¢ Bo3pacta 12 "ezmens (nepsas rpynma SHR), kpbick ocre-
JIOBAaTeIIbHO NCCIIEAOBAINCH IBAXK/IBI C MECSIYHBIMU HHTEPBA-
JaMu (KOHEI] IepBOTO MECsIa, KOHEIl BTOPOTO MECSIIA).

I'pynmna u3 7 kpeic-camnoB JuHuu Buctap-Kuoro
(WKY) B BO3pacte 12 Henmenb Ciy)XKuijia B KaueCTBE KOHT-
poJst Ui cpaBHEeHHUs ¢ nepBoit rpynmnoi SHR B Hawane me-
puona HabmroAeHus. J[aHHbIe OCHOBHBIX ITOKa3aTeNel rpyIn
9KCTIEPUMEHTAIBHBIX KUBOTHBIX IPEICTaBICHBI B TA0M. 1.
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Tabnuya 1.

OcHoenbvle nokazamenu IKCnepumenmajibHoblXx cpynn

Hble 3Ha4eHus Y11 O0b1m 3HaunMo MensbIne y kpsic SHR
o cpaBHeHMIO ¢ WKY (p<0.05).

HCUBOMHBIX VY xpeic SHR B TeueHue meprona HaOIIOICHHS
Bospact |Macca Tena|Cucronmueckoe| MPOTPECCHBHO HApOCIH apTepHATBHOE JaBIeHIE U

(Henern) (r) ALl (Mm Hg) 1142;:&1 neHBoro mleéigfnoqkle_ll. Benuuuna A/l Bo3pocna c

MM Hg no MM Hg k KoHITy mepBoro mecsa

KorTpor WKY 12 290-310 115135 (p<0.001), a 3arem mo 196 mm Hg k KoHITy BTOpOTO
Mepsas rpynna SHR 12 280290 160-170 Mecsa (p<0.001). Macca JIeBOTo KelyIouKa yBelu-
MepBbI MecsLy 16 320-330 180-190 grachk ¢ 0.86 T, cooTBeTcTBeHHO, 10 0.91 T (p<0.05) 1
Bropoi Mecsiy 20 350-360 190-200 1o 1.056 r (p<0.001). Kak moka3aTremu OTHOIICHUS

Cucronuueckoe aptepuanbHoe nasienue (CA L) nzme-
PSIM C TMOMOIIBIO XBOCTOBOW MaHKEThl y KHBOTHBIX,
HaXOJMBILUXCS B CO3HAHUU, TIPEIBAPUTEIILHO BbIJICpPIKaH-
HBIX 11pH 35°C B TEPMOCTAaTHPOBAHHBIX KIETKAX.

3areM KpbIC MHTPAINICPUTOHEANLHO aHECTE3UPOBAIIN
tuonentanoM (VUAB, Uexus) B 1o3e 45 Mr Ha KT Beca.

OpTOroHANBHYIO JIEKTPOKAPANOTPAMMY B CHCTEME
orBeieHU DpaHKa pEerucTpUpOBAIM C UCIOIb30BAHUEM
anekrpokapauorpadpa 3INEK-1, I'JIP. MakcumainbHbie OT-
kioHeHus koMmruiekca QRS n3mepsich BpydHyto. OTH Be-
JINYUHBI TIPUHUMAIIUCH 32 KOMIIOHEHTHI X, Y, Z MakcuMaJlb-
HOM NpoCTpaHcTBeHHON Benmuunbl Bektopa QRS (QRS ).
QRS paccuuTsiBaiu no Gopmyse:

ORS =V(X+Y’+2Z’)

3areM KUBOTHBIX 3a0MBaJIM U H3MEPSIITU MACCy JIEBO-
IO JKelynovka. B kadyecTBe Mepbl aHATOMUUECKOH THITepT-
podun 1eBoro xemyaodKa UCIIONB30BAIN J[Ba TapaMeTpa:
maccy JIK u otnomenne maces! JOK k macce Tenma (MJDK/
MT).

Vnensusiii norennman (YII) Mmuokapaa paccauThiBa-
mm xak ornomenne QRS x macce JOK:

VII = ORS,  /macca JDK

['pynibl )KUBOTHBIX CPABHUBAIM C UCIIOJIb30BAHHEM
U-tecra Manza-YutHu. Pasnuuus cuutain 10CTOBEPHBI-
mu ripu p<0.05. Ctaructudeckyro 00paboTKy MPOBOIUIIN C
ucrojb30BaHueM nporpammbl Statraphics for Windows,
version 5, microcomputer software package (Statistical
Graphics Co., Poksuiut, CIIIA, 1991).

YkazaHHOe uccieoBaHne ObIIo 0m00peHo DTuuec-
kuM KomuteroMm (hapMarieBTuaeckoro hakyapreTa yHHBEp-
cuteta Komennyca, bparucnasa.

PE3YJIBTATBI

Jannsie mo CAJI, mac-
ce JDK, MJDK/MT, QRS . u
VII s xpeic SHR u WKY
MIpECTaBICHbI B Ta0MI. 2.

B Hauane uccienona-
HUSI Y IEPBOM TPYIIIbI KPBIC

SHR 3nauenust CA /I, macchl

macebl JOK k macce Tena, Tak v Bennunna QRS - 3Ha-
YyUMO He M3MeHUIuCh. [lo cpaBHeHuto ¢ kppicamu WKY
nokaszarens YII y kpsic SHR nmocreneHHo yMmeHbIIMCS,
CHMXECHHME OBUIO 3HAYMMBIM K KOHIly IEPBOrO Mecsia
(p<0.01) 1 BBICOKO TOCTOBEPHBIM K KOHITY BTOPOTO MecCsIa
(p<0.001).
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‘DSBPELVM N QRSmax m SP ‘

Puc. 1. Hzmenenun cucmonuyeckozo apmepuaibHozo
oaenenus (sBP), maccot 1eeozo rcenyoouxa (VLM),
MAKCUMANLHOU RPOCIMPANCIMEEHHOI MAZHUNYObL
eexmopa QRS (QRS ) u cneyuguueckozo nomenyuana
(SP) na panneil cmaduu IKCnePUMEHmManbHOl
2unepmpoguu n1e6o2o rcenyoouxka. Himenenusn
npeOCmagensl 6 OMHOCUMEIbHBIX 6eTUYUNHAX,
BBIPAINCEHHBIX 6 NPOUECHMAX NO OMHOULEHUIO K
3nauenuam y koumponouwvix kpvic WKY. (SHR I: nepsaa
epynna SHR, SHR Im - ¢ konye nepgozo mecaua, SHR
2m - ¢ Konye emopo2o mecaya).

Tabnuya 2.

OcHosnbie 0annple cucmoauueckoz2o apmepuanvro2o oasnenus (CA/N), maccol ne6o20
acenyoouka (MJIK), omnowenun MJIZK k macce mena (MJIZK/MT), makcumanvhoii
npocmpancmeennoi amnaumyonl éexkmopa QRS (QRS | ) u cneyuguueckozo
nomenyuana (YII) ¢ konmponwvnoii 2pynne kpvic WKY (koumpono WKY) u ¢ cpynnax
kpovic SHR ¢ 06yma mecaunvimu unmepeanamu (nepeéasa cpynna SHR, nepewtit mecsauy,
emopoit mecay). [Ipedcmagnensvt cpeonue genuuunsl £ cmanoapmmuvle OMKI0HEHUA

JDK u MJDK/MT 6b11H 10c- CAL (mv Hg)] MIJDXK (r) MIDK/MT |QRSmax (mB)[ YT (MB/r)

TOBEPHO BBINIE, YeM B KOHT-  |KOHTpPOMb - %% . 0.76£0.17

pombHOf rpyrne Kkphic WKY  [WKY 124£7*** [0.63£0.07***|0.21+0.01 049£013 | LU

(p<0.0001). HampoTus, B

nepBoit rpynme SHR 3Hade- gﬁg’a" YNNal 165:3 | 0.86£0.05 | 0.30£0.01 | 0.46£0.07 | 0.52+0.08
R -

st QRS,,, Ovumnt wenocto- e 18640 ** | 09120.03" | 0.28:0.01 | 045:005 | 0.5120.07

BE€pHO MCEHBIIC IO CpaBHE-

o ¢ xorrrporew. Hawans-  |BTOPOM Mecsy | 196£1*** [1.05:0.07"**| 0.30:0.01 | 044:0.07 |0.42£0.05°*

* _ p<0.05, ** — p<0.01, *** — p<0.001
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Wzmenenus orHocurenbHbIX 3HaueHui AJ], macerl JDK,
QRSmax # Y11 110 OTHOIIIEHHIO K HAaYaJIbHBIM ITOKA3aTeIIsIM IS
koHTpoJbHBIX Kpblic WKY npencrasnens! Ha puc. 1. B rpyn-
ne 12-nenenbHbix kppic SHR umenu mMecto, ¢ 0HOM CTOpO-
uel, yBermdaeHHbIe CA /L (Ha 33%) 1 maccer JOK (Ha 37%); ¢
JpyTOH CTOpoHBI, cHIkeHHbIe QRS (Ha 6%) n Y1 (Ha 29%)
IO CPAaBHCHUIO C ITOKA3aTEIIMU Y KOHTPOIBHBIX JKHUBOTHBIX
WKY cootsercTByromiero Bo3pacra. K koHIry BToporo mecsi-
112 HAOTFONICHUS 3TH PA3THIUS TOCTHUIVIH CIICTYIOIIEro 3Have-
nust: CAJl n macca JDK y kpbic SHR Obutn yBenaeHsI cooT-
BETCTBEHHO Ha 58% u 67%, a QRS u VII cHrKeHbI COOT-
BeTCTBEHHO Ha 34% u 45%.

Ha puc. 2. nokazanel oTHOCUTENbHBIEC U3MEHEHUS AJ],
maceol JOK, QRS u YIT B rpynne SHR B Teuenue nepuo-
Jla HAOJFOICHUS 110 CPABHECHUIO ¢ HAYAIbHBIMU ITOKa3are-
msiMu B iepBoii rpynne SHR. B xonue neprnoaa nabmoze-
Hus cpeanee 3HaueHue A/l Bospocio Ha 18.7%, 3To yBenu-
yenue AJl conpoBoxaanoch yBennueHueMm maccol JOK Ha
22.1%. HarmpoTtuB, HabIr0a10CHh HEOOIBIIOE YMCHBIICHHE
sHauenust QRS Ha 6.4%, a TakxkKe 3HAYUTENLHOE CHUKE-
Hue YII —na 23.6%.
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‘DSBPELVM N QRSmax m SP ‘

Puc. 2. Hzmenenusn cucmonuueckozo apmepuaibHozo
oaenenus (sBP), maccwt nesozo sncenyooura (VLM),
MAKCUMATbHOU RPOCIPAHCIEEHHOI MAZHUMYObL 6eKMOPA
ORS (ORS ) u cneyuguuecrozo nomenyuana (SP) na
PanHell cmaouu YIKCHEPUMEHMANbHOU 2unepmpoduu
71e6020 ycenyoouka. Hzmenenusn npedcmaeiensl 6
OMHOCUMEIBHBIX 6ETTUUUHAX, 8bIPANHCCHHBIX 6 NPOUCHMAX
no omuowenuo K 3uauenusam ¢ nepeoit pynne SHR. (SHR
Im - ¢ Konye nepeozo mecaya, SHR 2m - ¢ konye eémopozo
mecaua).

Tabnuya 3.
Koappuyuenmut koppensayuu 6 06006mennoi cpynne
(WKY+SHR) u ¢ zpynnax WKY u SHR.

WKY+SHR SHR WKY

(n=28) (n=21) (n=7)

CAL : MIDXK| 0.9139**** | 0.7257**** 0.6409
MIDK:QRS | -0.1275 —0.1135 0.5000
CAL : QRS —0.1788 —0.0515 0.2969
CALO :yMn |-0.7324****| -0.4555* 0.1055

k% _ p<().0005, * — p<0.05

Koppessmust MexIy McciieJoOBaHHBIMH 1TOKA3aTeIsIMU
OIIPENeISIIA M 'y KPBIC OOBEMHEHHON TPYIITBI, B KOTOPYIO
OBIM BKJIOYEHBI BCE MCCIEJOBAHHBIC >XHUBOTHBIC
(SHR+WKY), a raxoke Ha rpyrmmax SHR u WKY B otners-
HocTH. Koa(hpHImeHThI Koppessiiuy MpeicTaBIeHb! B Tadd. 3.

B o0mieii rpymme ObLTa HaileHa BBICOKO JTOCTOBEP-
Has xoppemsus Mexay AJl m maccoit JIK (r=0.9139,
p<0.0005). CootHommenne mexay A/l u maccoii JDK 66110
B TOH € CTENEeHM BBICOKO 3HauMMbIM B rpynne SHR
(r=0.7257, p<0.0005). OtHaKO 3TO COOTHOIICHNE HE OBLIO
3Ha4MMbIM B rpynme kpbic WKY. 3nauenns CAJl O6butn B
obpatnoii xoppemsiiun ¢ YII B rpymmax SHR+WKY (r=-
0.7324, p<0.0005) u SHR (r=-0.4555, p<0.05). Bo Bcex
HCCIIEJOBAaHHBIX TPyTIax He ObIII0 00HAPYKEHO 3HAYMMBIX
KOpPESILMOHHBIX 3aBUCUMOCTEH Kak Mexay Maccoit JDK u
QRS, tak u mexxny CAL u QRS.

OBCYXJIEHUE

B nanHOM HCCIeI0BaHUY MBI HCTIOJIB30BAJIH CIIOHTAH-
HO THUMEPTEH3UBHBIX KPBIC B KAUECTBE 3KCIICPUMEHTATBHOM
Mofenu, oOpairast 0co6oe BHUMaHUE Ha HaualbHbIA epu-
o runepren3uu. Hamm Be160op 6511 06y cI0BIeH TpeMsI IJ1aB-
HBIMU ITPUYHHAMHU. BO-TIEpBEIX, B MPEABIAYIIEM SKCIEpH-
MEHTAJIbHOM HCCJIeIOBAHUU [2] MBI OOHAPYKUIH MaKCH-
MaIbHOE HECOOTBETCTBUE Mek Iy Maccoi JOK u QRS ne
tosibko Ha Il cragmm runeprpodun JDK, t.e. Ha cragun
pa3BUBaIOIICHCS CepIeYHON HEI0CTATOYHOCTH, HO, HEOXKH-
JIAaHHO, ¥ Ha TIEPBOM CTaJIMU pa3BUBAIOLIEICS runepTpodrn
(cormacHo ctaausM runeprpoduu mo kinaccuduranuun Me-
epcona [8]). Hamu Oblia BBIIBUHYTA THIIOTE3a O TOM, YTO
OTHOCHUTENIFHOE CHIIKCHHE BOJIBTa)XKa HA MEPBOU CTaINU
pasBuBatomieiics runeprpoduu JOK MoxeT ObITh CIeICTBH-
€M HM3MEHEHHS IMACCUBHBIX M aKTHUBHBIX AJIEKTPUYECKUX
CBOMCTB MHOKapaa, T.€. OOBSICHEHO (DyHKIIMOHATBHBIMU
0COOCHHOCTSIMH Cep/Ila Kak FeHepaTopa CepASIHOTO IeK-
TPUYECKOTO MO BO-BTOPHIX, SKCIIEpUMEHTAIbHASI MOZICTTh
SHR, xak reHeTH4YeCKH AECTePMUHUPOBAHHAS, CIUTACTCS
TIOJIXOISIIIEH MOIEIBEO 171 M3ydeHust runeprpoduu JOK u3-
3a €€ CXOJICTBA C TMIIEPTEH3UEH y yenloBeka; Kpplcbl WKY
HCTIONB3YIOTCA B KAY€CTBE KOHTPOJIBHBIX IKCIIEPUMEHTAIIb-
HBIX )KUBOTHBIX 17151 KpbIc SHR [5]. B-TpeThux, Haua bHbIH
MIEPUOJ] THIIEPTCH3UH UMEET BBICOKOE 3HAYCHHE IS AHar-
HOCTHKH, JICYEHHUS ¥ IPOTHO3a 3a00JIeBaHUSI.

B nportuBomnonoxuocts Mozensim runeprpodpun JDK,
BBI3BIBAEMBIM HCKJIFOYUTETEHO FEMOMHAMIYIECKOH TTeperpys-
KOH, /17151 KOTOPBIX OMHCAHBI TPH (PYHKIMOHAJIBHBIC CTaIUH
[5, 20] runeprpodust JDK y SHR onpenensiercst yBenuueH-
Hoii maccoit JIK u, cootBeTcTBeHHO, oTHOIIIEHHEM MJDK/MT,
T.€. aHATOMUYECKUMHU N3MEHeHusIMU. Hartra koHenmus cHu-
YKEHHS BOJIBTA)KA OCHOBBIBACTCS HA MIPEANONAraeMbIX (DyHK-
LIHOHAJBHBIX U3MEHEHUSIX MHOKapa. C 3Toil TOUKH 3peHus,
Meproyl HAOMIOICHNS B JAHHOM HCCIICIOBAHUH JOJDKEH Xa-
PaKTepU30BaThCS CIIETYIOIINMH OCOOCHHOCTIMU:

e [IporpeccuBHO BO3pacTarollel Neperpy3Koil 1aBIeHUEM.
Cpennue 3naueHust CAJ] B HagyabHOM IepHoze ObLIH 3Ha-
YHUTEIBHO BhIIE y KpbIic SHR 1o cpaBHEHHIO ¢ KOHTPOJIEM,
n CAJl 3HaunTensHO Bo3pacTano y kpeic SHR B Teuenue
nepuoaa HabIIoaeHUS.

* [IponoprionansHeIM yBennueHneM maccesl JOK. 3nave-
nue maccel JOK 6putn mocroBepHo Bhime y kpbic SHR mo
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CPaBHEHUIO C KOHTPOJILHBIMH KPBICAMH, U B JAajbHEHIIEM
OHa 3Ha4MMO yBenuumiack. Cesa3p Mexay CAJl u maccoit
JIK y xpeic SHR ObI1a cTaTHCTHYECKH JIOCTOBEPHOH, TaK
YTO MOJKHO ITPEATIOIOKUTE HapacTanue runeprpodun JIK
B TEUCHHE MEPUOA HAOIIONCHHUS.

* OrcyrctBueM n3menennii orHomenuss MJDK/MT. Oror
rapamMeTp 4acTo MCHOJIB3YeTCsl B KaueCTBE MEpBI OIpe/ie-
nenus runeprpoduu JIDK B skcriepuMeHTanbHON Kapauo-
JIOTHH, O/IHAKO, B JIAHHOM HCCJICJOBAHUU OHO HE OTPaXKaJio
nporpeccupoBanue rumeprpoduu JIK.

IToxa3arens MakCHMaJlbHOW MPOCTPAHCTBEHHON aM-
wmTyapl Bektopa QRS pekomenayercs B kadecTBe HHPOP-
MaTUBHOTO JIEKTPOKapANOrpadUIEcKoro mapaMmerpa Ui
BesiBIIeHUs rutieprpoduu JOK. OH He 3aBUCHT OT TPOCTpaH-
CTBEHHOT'O PACIHOJIOKEHUSI CEpALia B TPYIHOM KIIETKE U OT-
pakaeT pacrnpocTpaHeHue (pPpoHTa aKTHBALMH IIPH THITEPT-
podun JIXK. Io cpaBaenuto ¢ kpurepusivmu aist KT B 12-
TH OTBEACHUSIX, OCHOBAHHBIX Ha YBEIMUCHUH aMIUIUTY/IbI B
OTZAEJIBHBIX OTBEACHUSX MM NX KOMOMHAIMAX, OH OTpaska-
€T MPOCTPAHCTBEHHBIC N3MEHEHHS. [lonoKuTeapHas KOp-
pensis Mexay QRS 1 reMOJIMHAMUYECKUMU KOPpETis-
tamu runeprpodun JIK Oblta HEOTHOKpATHO MMOKa3aHa y
[aUMEHTOB C BPOXKJIECHHBIM a0pTaJbHBIM CTEHO30M [6,17].
OpHaKo B JaHHOM HCCJIECIOBAaHUU Mbl HE OOHAPYKUITH M3~
MeHenuidt QRS Kak 110 CpaBHEHUIO C KOHTPOILHBIMHU KpPbl-
camu WKY, Tak u B Xone neprosa HaOIoaeHus. DTH T1aH-
HbI€ KOHTpacTUpyoT ¢ HapacTanueM maccel JOK u CAIl 'y
kpbic SHR. Cxonnbiv 06pa3zoM, oTHotenne Mexay QRS
u mMaccoit JUK, a rakoke otHouenne mexay QRS u CAJL
He ABJIAKOTCA 3HAYMMbIMU. 3HaueHust QRS He koppenu-
pytor Hu ¢ maccort JOK, nu ¢ CAJl, xak y kpeic SHR n y
kpbic WKY, Tak 1 B 00beIMHEHHO I'pyIIIe >KUBOTHBIX.

OrcyterBue pasnnuuil B 3Hauenusx QRS B rpyn-
nax SHR u WKY, a Tax:ke oTCyTCcTBUE KOPPEISALUOHOM 3a-
BUCHUMOCTH MEX]TY QRSmax u Maccoit JODK, naxonurcs B po-
THUBOPEYNH C TPUHSATHIM B HACTOSIIIEE BPEMs JOITYIICHHEM,
JIeKaImKUM B ocHOBe kianHu4Yeckor DKI' quarHoCcTHKH TH-
neprpoduu JDK. ComtacHo 3TOMY JOIYIICHUIO YBEIHUe-
HHUE Macchl MUOKap/a JIEBOTO JKEJIyI0YKa B 3HAUUTEIbHON
CTEIEHU BIIUSET Ha OTKIOHEHHe BekTopa QRS BreBo u Ha-
3a1 [4], u posib OKI' B KIIMHWYECKON TUAarHOCTUKE TUIIEPT-
podun JIXK 10 cux mop TpaaMIMOHHO paccMaTpHBacTcs B
IuIaHe oneHkw/peackasanus macesl JOK. Hanporus, Hamm
JITaHHBIE COTVIACYIOTCS ¢ KIIMHUYECKHMH JIAHHBIMH O BBICO-
KOM YHCJIC JIOKHOTIOJOKUTEIIbHBIX PE3YIIBTaTOB M, KaK CJIe]I-
CTBUE 3TOro, Manoi uyscreurensHocTH OKI' 17151 BBIsIBIIE-
Hus runeprpodun JK. Kpome Toro, oHH cormacyrorcs ¢
HalIel TMIoTe30M O HAJIMYUKA OTHOCUTEIBHOTO CHYDKCHHUS
BOJIBTaXKa.

TepMUH «OTHOCHUTEIBEHOE CHIPKCHUE BOJIBTaXa» ObLT
TIPEAJIOKEH JUTSL TOTO, YTOOBI TIOTYEPKHYTh Pa3Inuue Mex-
Ity oxuaeMont ammumTynoi QRS (mponoprmoHanbsHO yBe-
muaeHHoN Macce JDK) u peanbHO peructpupyemoil amir-
mutynoit QRS (B HOpMaNbHBIX Ipenenax), B HACTOSIIECE
BpEMsI BCE CIIIE «KMMEHYEMOID KaK «JI0KHOIIOIOKUTEIILHBIC)
pesynsrarel OKI. MBI n0Ka3bIBaeM, 4TO IEKTPOKAPANOIIO-
T'Hs JaeT MHPOPMAIIHIO O CEPALE KaK HCTOUHHUKE CEPIICIHO-
TO NIEKTPUIECKOTo nosst. [IoaToMy HECOOTBETCTBHE MEX-
Jly aHaTOMHYECKUM Pa3MepOM MCTOYHHUKA M €T JICKTPH-
YECKMMH CBOMCTBAMH BCIICJICTBUE ITATOJIOTMYECKUX H3Me-
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HEHUH B MHOKapze (OTHOCUTEIbHOE CHI)KEHHE BOJIbTaXKa)
MOYKHO JIOTHUECKH 00BSICHUTH. OHO IOTEHINAIEHO MOXKET
HUMETh MarHOCTHYECKYIO 3HAUMMOCTb.

B Hammx npeapIIymmx CCIei0BaHHUIX MBI BBEJIH Ta-
paMeTp «yIeJbHBIN NOTSHIINA MHOKApAa» C IEIIbI0 KOJU-
YECTBEHHO OIIPE/ICINTh OTHOCHTEIIFHOE CHIIKEHHE aMITIH-
Tynel ipu runieprpodun JOK [1, 3]. B sxcnepumenTtans-
HBIX HccnenoBaHuax YII paccuuThIBalM Kak OTHOLIEHHE
QRS « macce JOK. B aTom ciiyuae yuuThiBaeTCs BIUS-
nue maccel JOK Ha BenmnunHy BonbTaxa.

Bornbrask oka3pIBaeTCsl HOPMAIM30BaHHBIM, CTAHAAP-
THU30BaHHBIM 10 OTHOLICHHUIO K €MHUIIE MAacChl MUOKap/Ia,
U, TaKUM 00pa3oM, MMEEeTCsl BO3MOXHOCTh CPaBHHUBATH
BOJIBT@X TIPH OJJMHAKOBBIX eIMHMIAX Macchl. [Ipu Takom
OAXO0J€E, BennurHa Y1 MoXkeT paccMaTpUBaThCsl KaK BKIIAJL
€IMHHUIIBI JIEKTPUYECKOTO MTOTEHINAIIA OTACIBHBIX SANHHIL
Macchl MHOKap/a B CyMMapHoe 3JeKTpudeckoe mosie. Mc-
TIOJTB3YSI TATOJIOTO(PU3HOIOTHYECKYI0 TePMHUHOJIOTHIO, Y1
MOXET OBITh OXapaKTepH30BaH KaK HEKH CyMMapHBIi ma-
paMeTp HENPOCTPAHCTBEHHBIX IE€TEPMHUHAHTOB [3].

B nanHOM riccnenoBanny 3Ha4eHUS Y1 ObITH HIKE Y
kpbic SHR 1o cpaBHEHMIO ¢ KOHTpONIBHBIMY KpbicaMu WK,
y kpbic SHR oHUM 10CTOBEpHO yMEHBIIAINCh HA IPOTSIKE-
HUHM NIepHo/ia HAOMIOAEH!US. DTH Pe3yJIbTaThl COIIACYIOTCS
C HaIMMH OoJiee paHHUMH Pe3yJIbTaTaMy SKCIIEPUMEHTAIIb-
HBIX MCCIICIOBAaHHH.

Ha skcniepuMeHTanbHON MOIENN ¢ 00BEMHOH Iepe-
IPY3KOH MBI 0OHAPYKMIIN MaKCUMaJIbHOE yMeHbIeHne Y11
Ha IepPBOH 1 TPEThEH CTAANAX IKCIIEPUMEHTAIIBHOI TUIIep-
Tpodun. 3HadeHus Y11 yMeHbIIannch B TeYCHUE BCETO T1e-
pHosa HaOMIOECHNS U HE BO3BPAIIAIICH K UCXOAHBIM 3Ha-
YEHUSIM JaXKe BO BTOPOH CTaJNHU pa3BUBAIOIICHCS THIICPT-
pocum, Koraa HaOMIONATOCh MAKCUMAIbHOE YBEIMUCHHE
QRS . B rakoii %e Mepe, 10CTOBEPHO OOJIEE HU3KHE 3HA-
yenust Y11 Obutn 0OHapy>KeHbI y MAllMEHTOB C TUIIEPTEH3H-
il 110 CPaBHEHHIO CO 310POBBIMH JIMILIAMH.

Kiaunnuueckoe 3nauenune: Kak yxe Obu10 ynomsny-
10, posib OKI' B HacTosIIee BpeMsl pacCMAaTPUBAETCS Kak
aJBTEPHATUBHBIN METON Al OUeHKH runeprpodun JDK.
OpnHaKo, BCIIECTBUE OOJIBIIOTO YHCIIa JIOKHOOTPUIIATEIb-
HBIX PE3yJIbTaTOB, H, CIICOBATEIILHO, HU3KOI UyBCTBUTEIb-
HOCTH METO/Ia, HET Iporpecca B yCWIINSAX CAEIaTh KpuTe-
prn OKI" nHpOpMaTHBHBIMH IS BBISIBIICHUS CEPICL] C HOP-
MaJIbHOW U YBEIMYEHHON MacCoOM.

TepMUH «371eKTPOPHU3HOIOTHIECKOE PEMOICITHPOBa-
HHUE» B HACTOSIIIEE BPEMSI HCIIOIB3YETCs JISl TOTO, YTOOBI
MOAYEPKHYTH Pa3Inunsi MEXy aHaTOMHYECKUM pPeMo/ie-
JIMPOBAaHUEM U U3MEHEHUSAMH NpoBogumMocTH [9,14,16,18].
Hamra xoHIenmus y/ielpHOTO NMOTEHNNANa MHOKap/a Ha-
XOZMTCSI B COOTBETCTBUU C 3THUM HOAXOJOM, TaK KaK OHA
TaKXKe Pa3iMyaeT U pacCMaTpHBACT KaK MPOCTPAHCTBEH-
HBIC, T.€. TEOMETPUUECKHUE, TAK 1 HEIIPOCTAaHCTBEHHBIE KPH-
TepUu AUarHocTuku. KoHnenmus yaeapHOro MmoTeHnuana
MHOKap/ia MOKET OBITh BKJIAJJOM B TIOHUMaHHE ITaTOPHU3H-
OJIOTMYECKHX M3MEHEHHH B cepille Kak reHepaTtope cep-
JICYHOTO JIEKTPUIECKOTO TIOJIST; U, COOTBETCTBEHHO, SIBIISTh-
cs1 0cHOBOM Ju1s nepeoueHku posin KT, a Takxke auarnoc-
TUYECKOM 3HAYMMOCTH TaK Ha3bIBAEMBIX JIO)KHOOTpHIIA-
TEJILHBIX PE3YJIBTATOB B KIIMHUYECKON INarHOCTHKE THIIEep-
Tpoduum JIK.
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Cieyer OTMETHTb, 9TO (DAKTOPOM, OTPAHUYHBAIOIIIM
LIEHHOCTh IAaHHOTO MCCIICI0BAHUS, SIBIISICTCS MaJIO€ YUCIIO
JKMBOTHBIX B OTJICJIBHBIX TpymIiax. Jlaske ecim Mbl JOKa3a-
JM, 9TO PE3yNbTaThl HKNEPUMEHTAIBHBIX HCCIICIOBAHUH,
BBINOJTHEHHBIX HA TAKOM YHCJIC )KUBOTHBIX CTATHCTHYECKU
3HAYMMBI, COMHEHHsSI TAKOTO pojia Bce Jke ocrarores. Jpy-
UM (aKTOPOM SIBIISIETCS BO3PACT JKUBOTHBIX U BBITEKArO-
M€ U3 3TOTO BO3MOXKHBIC NCKaKEHUS N3-32 €CTECTBEHHO-
TO POCTa CEp/la, B Pe3yJIbTaTe Yero N3MEHSIETCS COOTHO-
LIEHHUE MEK/Ty TCOMETPHEH Cep/lia U TPYTHON KIICTKH Y KpbIC
SHR. Onnaxo naHHbIE ()aKTOPBI HE MOTYT BIMSTH Ha pas-
I14us, BeIsIBIEHHbIE Mex Ty kpbicamu SHR u WKY.

Hecmotpst Ha yka3aHHBIC OTpaHUYEHHS IPOBEICHHO-
TO MCCJICIOBAHMS, PE3YIIBTAThI COITIACYIOTCS C HAIICH TUITo-
TE301 0 HUIMYMH OTHOCUTEIFHOTO CHIKEHUSI BOJIBTAXA ITPH
runeprpoduu JDK B maroisornyeckn N3MEHEHHOM MHOKap-
Jie BCJIC/ICTBHE U3MCHEHHS aKTHBHBIX M TACCUBHBIX JICKT-
PHUYECKHMX CBOMCTB MHOKap/a Ha HEKOTOPBIX CTAJHAX pa3-
Butus runeprpodun JOK [1, 2 ,3]. DTr pe3ynbTarsl TakxKe
COMIACyloTCs C HalIMMHU OoJiee paHHUMH JAaHHBIMH 00
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ymenbuiennn QRS Ha panHel cragun SKCepuMeHTaIbHON
runeprpoduu JOK Ha sKcriepuMeHTaIbHON Mozenu ¢ 00beM-
HOH neperpysKoii u 00 ymenbiieHnu Y11y nanmeHTos ¢ ru-
TIepTeH3UEN 110 CPABHEHHIO CO 37I0POBBIMH JIMLIAMHU.

B 3akmroueHne XoueTcst Mog4epKHy Th HEOOXOANMOCTh
MIPOBOJIUTD PA3IMUYNE MEXKIY aHATOMHUUECKUMH pazMepaMu
cepana ¥ QyHKIMEH cepaia Kak MCTOUYHHKA CEPACYHOTO
AMEKTPHUYECKOTO TOJISI. MBI TPOJIEMOHCTPUPOBAIIH, YTO aM-
mutyna QRS y kpsic SHR He omnnuaercst oT TakoBoH y
KOHTpOIbHBIX Kpbic WKY 1 He u3MeHseTcsl nponopuo-
HanbHO yBenudeHnto Macesl JOK y kpeic SHR. Ot1o o3Haua-
€T, 9TO Y HUX MMEET MECTO CHI)KCHHE BOJIbTa)ka OTHOCH-
TEJIbHO YBEIIMUEHHOT0 JIEBOMY JKEITYJ0UKY. ITO OTHOCUTENb-
HOE CHI)KEHHE BOJIBTaXKa, BEIPAYKaeMoe B BUJIE YICIHHOTO
MOTEHIIMaIa MUOKap/a, J0CTOBEpHO Hike y kpeic SHR o
cpaBHeHuto ¢ WKY. TTostomy npeacrasisiercs, 4To 3Haue-
HUE nHpopManuy, noxydaemMon ¢ nomomsio KT, u, oco-
OeHHO, B ciTydae JIOKHOOTPHUIIATEIBHBIX PE3yJIbTaTOB MPU
kimHugeckoit DKI -auarnocruke runeprpodun JOK gomxk-
HO OBITh TIEPECMOTPEHO.
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YMEHBUIEHUE VIEJIbHOT'O SJIEKTPUYECKOI'O TTOTEHITMAJIA MUOKAPIIA HA PAHHEMN CTAIN
SKCITEPUMEHTAJILHOM TMIIEPTEH3UN
Jl.Baxaposa, A.Kvicenosuu, A. Kiumac, A.Paoman

Heab padorsl: AHanN3 U3MEHEHUH aMIUIUTYAbI KoMIulekca QRS 1 MX cOOTHOIIEHUS ¢ MacCOH JIEBOTO KETy0UKa
(JDXK) B HagampHOM IepHOzie TUIIEPTEH3MH C HCTIOIb30BaHUEM CITOHTAHHO THIIepTeH3UBHBIX Kpbic (SHR) B kauecTse Mozeny.

MarepuaJsl 1 MeTOAbI: PeructpupoBaiu opToroHaabHyo 1eKTpokapauorpammy y camuos SHR Bo Bpems nepu-
0/1a HAYaJILHOTO MOIbEMa apTePUAILHOTO TABJICHUS C IBYMSI MECSIUHBIMU HHTEPBAJIAMH, KOTJIa CPEJHHE 3HAYCHHS apTepH-
anpHOTO aBneHns (AJl) 3HAYMMO yBEINYHBAINCH, COOTBETCTBEHHO, ¢ 164.9 mm Hg no 186.1 mm Hg n nanee 195.1 mm
Hg. MakcumanbHOe 3Ha4eHHe TIPOCTPAHCTBEHHON aMITUTy bl Bektopa QRS (QRS | ) paccuanThiBaii, NCXOIs U3 aMILIH-
Tyn X, Z n'Y. )KHBOTHBIX 3a0MBaIi ¥ N3MEPSUIH MacCy JIEBOTO JKEJTyI0UKa. YACIbHBIHN ITOTEHIINAI MHOKap/ia pacCUUThIBA-
cs kak otHomenne QRS k macce JDK. B kauecTBe KOHTPOJIS HCHIONIB30BATNCH KPBICH! JTMHUA Bucrap-Knoro (WKY) B
Bo3pacTe 12 Hezelnb.

Pesyasratel: B niepsoii rpynne SHR 3nauenns CAJl u maccst JIXK ObutH 3HaYUTENTBHO OOJIBIIE TI0 CPABHEHUIO C
koHTponbHOH rpynmoi WKY (p<0.001). B mpoTHBOMIONOKHOCTE 3TOMY, HE OBLIO OTMEYEHO 3HAYMMBIX H3MeHenui QRS
B riepBoii rpynmne SHR mo cpaBrenuro ¢ kontponsHO# rpynmnoi WKY. Benmnunns! ynensHoro norenuunana (YII) B nepoit
rpynne SHR Obutn 3HaUMTEIbHO HIDKE, YeM B KOHTposbHO rpynme WKY (p<0.05). B rpynmax SHR Bo Bpemst neprona
HaOJTIOICHNS apTepHaIbHOE JaBJICHUE M Macca JIEBOTO JKEJTy/I04YKa TOCTEIIEHHO Bo3pacTaiu. Benmunnet Al yBeTnImiics
¢ 165 mm Hg no 186 mm Hg k koniy mepsoro mecsina (p<0.001), a 3arem no 196 MM Hg x koHImy BrOporo mecsa
(p<0.001). Macca y1eBOTO >Kenmy/104Ka yBeIN4nIach, cOoTBeTcTBEHHO, ¢ 0.86 r 1o 0.91r (p<0.05), a 3arem no 1.056 r
(p<0.001). 3nauenns QRS = mipu sToM He u3MeHAHUCh. [1o cpasrenmio ¢ kpeicamu WKY Benuuunsr YII mocrenento
YMEHBIIAINCH; YMEHBIICHHE ObIJIO 3HAYNMBIM K KOHIy repBoro Mecsia (p<0.01) 1 BBICOKO 3HAYMMBIM K KOHITY BTOPOTO
Mecsma (p<0.001).

BeiBonnl: Ilokazano, uto ammautyna QRS y SHR He omnuuaercst oT TakoBoil y KOHTponbHBIX Kpbic WKY u He
n3MeHsieTcs nponopuuoHanbHo yBennueHuto Macesl JOK y SHR. Pesynsrarsl coracytorces ¢ BBIIBUHYTONH HAMU THIIOTE-
301 0 HAJIMYNHU OTHOCUTEIBHOTO CHIDKCHHMS BOJIBTXKa B ITATOJIOTMYECKH M3MEHEHHOM MUOKap/ie, BOSHUKAOIIETO BCIIE-
CTBHME N3MCHCHHMS TACCUBHBIX WJIM aKTUBHBIX AJIEKTPUIECKUX CBOMCTB MHOKAp/a Ha HEKOTOPBIX CTAIMSAX THUIEPTPOPUN
JIK. Iomy4eHHbIe pe3ysbTaThl HOIYEPKUBAIOT HEOOXOMMOCTh ITPOBOANTD PA3IHUHS MEX/y aHaTOMHYECKUMH pazMepa-
MU cep/ia 1 QyHKIHeH cepia Kak HICTOUHHKA dIIeKTpudeckoro ot [Ipencrasisiercs, ogHaKo, 4To 3HaYeHHE HHPOpMa-
1, nosxydaemoit mpu KT, 1, 0coOeHHO, B IIIaHE JTOKHOMOIOKHUTEIIFHBIX PE3YJIbTaTOB, IPH ANATHOCTHKE TUIIEPTPOPHUN
JDK metomom DKI' momkHO OBITH TIEPEeCMOTPEHO.

THE DECREASE OF SPECIFIC POTENTIAL OF MYOCARDIUM IN EARLY STAGE OF EXPERIMENTAL
HYPERTENSION
Ljuba Bacharova, Jan Kyselovic, Jan Klimas, Abdul Radman

Aim: The changes of QRS amplitude and their relationship to LVM in the initial period of hypertension were analyzed,
using an experimental model of spontaneously hypertensive rats (SHR).

Material and Methods: Orthogonal electrocardiograms were recorded in male SHR during the period of the initial
increase of blood pressure in two monthly intervals, when the average values of blood pressure (BP) increased significantly
from 164.9 mmHg to 186.1 mmHg and 195.1 mmHg, respectively. The maximum spatial QRS vector magnitude (QRSmax)
was calculated from X, Z, Y amplitudes. The animals were sacrificed and left ventricular mass was measured. The specific
potential of myocardium was calculated as a ratio of QRSmax and LVM. Wistar Kyoto rats at the age of 12 weeks served
as a control group.

Results: In the first SHR group, the values of sBP and LVM were significantly higher as compared to the WKY
control group (p<0.001). On the contrary, a non-significant decrease of QRSmax was observed in the first SHR group as
compared to the WKY control. Values of SP in the first SHR group were significantly lower as compared to WKY (p<0.05).
In SHR groups during the follow-up period, the blood pressure and left ventricular mass gradually increased. BP values
increased from 165 mmHg to 186 at the end of the first month (p<<0.001) and then to 196 mmHg at the end of the second
month (p<0.001). The left ventricular mass increased from 0.86 g to 0.91 g (p<0.05) and 1.056 g (p<0.001), resp. The
values of QRSmax did not change. SP values were gradually decreasing as compared to WKY the decrease was significant
at the end of the 1° month (p<0.01) and highly significant at the end of the 2" month (p<0.001).

Conclusion: We have demonstrated that QRS amplitude in SHR did not differ from control WKY animals and did
not follow proportionally the increase of LVM in SHR. These results are consistent with our hypothesis of relative voltage
deficit in pathologically changed myocardium, due to changes of passive and active electrical properties of myocardium in
certain stages of LVH. They emphasize the need to differentiate between the anatomical size of the heart and the function
of the heart as a source of cardiac electric field. It appears, therefore, that the ECG information and especially the attitude
to the false negative ECG results in clinical ECG diagnostics of LVH should be reconsidered.
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