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YACTOTHAA XAPARTEPUCTURA HEYCBOEHUA PUTMA
TP ®OUBPUJLJIALINU JKEJTYTOYKOB CEPAIIA COBAKU
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Frequency Characteristics of Rhythm Non-Assimilation
in Canine Ventricular Fibrillation

M. I. Guryanov

Tobolsk Biological Station, Russian Academy of Science, Tobolsk

DuOpHISIHS JKeTYA0YKOB SIBISETCS OCHOBHOW NMPHYHUHON BHE3AIHOI CepP/IeYHOH CMEPTH BO MHOTHX CTPaHaX, BKJIIOYAs
Poccuio, n10aToMy udyuyenue puOPHLIAIMH SKETyI0UKOB ABISETCS aKTyanbHOi mpobaemoit. Ilens uccredosanus. syuenne
HeyCBOeHHsI puTMa pu GUOPWILIAINM KeTyI0YKOB cepaua cobaku. Mamepuan u memoost. IIpoBeneH YaCTOTHBII aHAIU3
3JIEKTPOKapHOrpaMMbl METO/IOM GObICTPOTO npeodpasosanus Dyppe npu GuOpHIIAIHUH JKeTyA0UKOB y 25 cobak. Yacror-
Hblii aHAJIM3 NPOBO/IMJICS B IMANIA30HAX YACTOT, COOTBETCTBYIOIMX YACTOTHIM IMANIA30HAM Jle/bTa-, TeTa-, aibda-, 6era- u
raMMa-puTMOB 3J1eKTposHiedanorpammsl. Pesyavmamor. DuOpuiisinus 3Kexy104KOB XapaKTePU3yeTcsl HEYCBOEHUEM PHT-
Ma ¢ perncrpanueii Ha 3J1eKTpoKapAHorpaMMe OCIM/UIALMI B IHaNa30HaX YacTOT, COOTBETCTBYIONIMX YaCTOTHBIM /IHANa30-
HaM JieJIbTa-, TeTa-, ajbda-, 6eTa- ¥ raMMa-PUTMOB 3JIEKTPO3HIE(DATOTPaMMbL. YIeIbHbIA BeC OCHULISIHNA B YACTOTHBIX /M-
ana3oHax Jiejibra-, TeTa-, aibGa-, 6eTa- 1 raMMa-pPUTMOB onpeesieTcs GYHKINOHAIBHOI NOABIKHOCTBIO (JIaGUIBHOCTHIO)
cepaua. JIaGUIbHOCTD CEP/NA CHIKAETCS M0/ BAMSIHUEM HIIeMuH npu GUOpILISIuY JKeTya0uKkoB. CHIDKeHNE Ta0HIbHOCTH
cepaua npu GpUOPHILIAINY KeTyJOYKOB OTPAJKAIOT CTA[MM HEYCBOEHHSI PUTMA C IOMUHAHTHOI U (G€3JOMUHAHTHOMH YaCTOTHOM
CTPYKTYPOIi, 3aKOHOMEPHO BbISIBJIsieMble IPU YACTOTHOM aHAJIM3€ 3JIEKTPOKAPANOTPaMMBbI B YACTOTHBIX /[HANa30HaX JieJIbTa-,
Tera-, aabda-, 6era- 1 ramma-purmMoB. UeM GoJbie yAeIbHbIH BeC YacToT anbda-, 6eTa- 1 raMMa-pUTMOB B 0€3J0MUHAHTHOI
YaCTOTHOI CTPYKType HEyCBOEHHUsI pUTMA IPU GUOPUILIAIME KeTyI0YKOB, TeM TIy0sKe najenne JaGuIbHOCTH cepana. 3a-
Katouenue. YacTOTHDIN aHAIN3 DIIEKTPOKAPANOTPAMMBI B YACTOTHBIX [IHANIA30HAX JIeJIbTa-, TeTa-, anbda-, 6eTa- U raMmMa-puT-
MOB IIO3BOJISIET OGBEKTHBHO ONpPE/EsATh CTAMN HEYCBOEHHS PUTMA BO BCEM JHANa30He — Ha BCEX CcTaausax GuOpHuIsannm
JKeNyNI0UKOB. Pe3ynbraThl paGoThl MOKHO BKJIIOYATH B AJTOPUTMbI ABTOMATHYECKOTO AHAIN3a JJIEKTPOKAPAUOTPAMMBI, YTO
NO3BOJUT 00BEKTUBHO ONPENENATH CTAANU HPUOPHILISAIMH SKeTYI0UKOB Cep/la B aBToMaTHyecKkux nebudpuuisaropax. Kuo-
uegvle c06a: cepaue cod6axu, GUOPHILISALHS KeIyI0YKOB, HEYCBOEHHE PUTMA.

Ventricular fibrillation is the main cause of sudden cardiac death in many countries, including Russia; therefore to study
ventricular fibrillation is an urgent problem. Objective: to study rhythm non-assimilation in canine ventricular fibrillation.
Materials and methods. The author made a frequency analysis of electrocardiograms in 25 dogs with ventricular fibrillation,
by applying the fast Fourier transform method. The frequency analysis was carried out in the frequency ranges corre-
sponding to those of delta, theta, alpha, beta, and gamma rhythms of an electroencephalogram. Results. Ventricular fibril-
lation is characterized by rhythm non-assimilation with the oscillations being recorded on an electrocardiogram in the fre-
quency ranges corresponding to those of delta, theta, alpha, beta, and gamma rhythms of an electroencephalogram. The
proportion of oscillations in the frequency ranges of delta, theta, alpha, beta, and gamma rhythms is determined by cardiac
functional mobility (lability). The latter is reduced by ischemia in ventricular fibrillation. Diminished cardiac lability in ven-
tricular fibrillation reflects the stages of rhythm non-assimilation with a dominant and non-dominant frequency pattern nat-
urally detectable by the frequency analysis of an electrocardiogram in the frequency ranges of delta, theta, alpha, beta, and
gamma rhythms. The greater proportion of alpha, beta, and gamma rhythm frequencies in the non-dominant frequency pat-
tern of rhythm non-assimilation in ventricular fibrillation is, the deeper cardiac lability fall is. Conclusion. The frequency
analysis of an electrocardiogram in the frequency ranges of delta, theta, alpha, beta, and gamma rhythms allows the stages
of rhythm non-assimilation to be objectively determined in the entire range — at all stages of ventricular fibrillation. The
findings may be included into the algorithms of an automated electrocardiogram analysis, which permits objective determi-
nation of ventricular fibrillation stages in automated defibrillators. Key words: canine heart, ventricular fibrillation, rhythm
non-assimilation.

DOuOPUIIANUSA JKeTyTOYKOB SIBJSETCS OCHOBHOW
TIPUYIIHON BHE3AMHOH CEp/eTHON CMepTH BO BCEX 9KOHO-
MHYeCKN PAa3BUTHIX CTpaHax. JacToTa BHE3aITHOW cepied-
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ol emeptu coctasister ot 0,36 1o 1,28 na 1000 nacese-
HUS B TOJ, 2 Y My»KuuH B Bo3pacte oT 60 1o 69 Jsiet, cTpaza-
I01UX 3a00JIeBAaHIEM CEP/Ila, BHE3AMHAsl CepaedHas
cMmepTh BeTpeudaetcs B 8 cayuasx Ha 1000 yesoBek B rog
[1]. B Poccun nocrennne 10—15 et otMedaeTcss BBICO-
Yailimasi CMEPTHOCTD OT Cep/IeYHO-COCY/ICTHIX 3a00eBa-
HUH, TTpeBoCXoisIas Gojee 4eM B 3 pasza COOTBETCTBYIO-
IyIo CMEPTHOCTD cpein HaceseHnst EBpomnefickoro corosa
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[1]. HacroTa BHe3anmHOI cepzeunoii cmepTu B Poccnu co-
crassier 450—600 Thicsa coryyaes B rof [2].

VY 75—80% GOJIbHBIX ¢ BHE3AITHOIT OCTAHOBKOW KPOBO-
OGpalieHust perucTpupyercs: HGUOPHIUISAINS KETYA0UKOB
[1]. TakTuKa JieYeHUS U BBIKMBAEMOCTD MpU (GubpUILISIINI
JKEJTYIOUKOB 3aBUCHUT OT €€ CTaJINU U iytnTesibHocTy. Ha pan-
HUX CTaAusIX, B niepsbie 1—2 MuH Gubpuisaum xemrymaou-
KOB, O/IHA JIUIIIb JeOUOPUILISIIESE CIIOCOOHA TIPUBECTH K BOC-
cranoBsienno ahdexTuBHON paborsl cepama. Ha Gosee
MOBHUX CTAMSX, Ha 3—5 MUH (GUOPUILISIIIUK JKEJTyI0YKOB,
CJIEyeT B TIEPBYIO OYepelb TPOBOIUTD CEPACUHO-JIETOUHYIO
peaHMMAIIIIo, BKITIOUAs HAPYKHBIN MacCask cep/ia v JINiib
3aTeM 1poBoANTD Aepubpuistipio [3]. pu passutun du-
OPWJLISIIINY JKETYIOUKOB KaKIask MUHYTA TIPOMETICHUST C
HAYaJIOM CEep/IeYHO-JIETOUYHON pPeaHUMAllui yMEHbIITaeT Be-
POSITHOCTD BhUKMBaHus Ha 7—10% 1 ¢ mpomeervem aedu-
6pmmmstiinn — Ha 10—15% [3]. [loaTomy aKkTyasbHOMN SBJIS-
ercst pa3paboTKa TOYHOTO KOJHYECTBEHHOTO aHaJN3a
anexrpokaparorpamMmel (IKI), Ha ocHoBe KOTOPOTO MOKHO
00BEKTUBHO U OIIEPATUBHO, B ABTOMATHUYECKOM PEKIME, OII-
penessaTh crajann (GUOPUILISAIMU KETYI0UYKOB,

MsBectHa kaaccuduranus craauii GuOpuaisiun
sxkemynoukos 110 H. JI. [ypBuuy B akcriepumente y cobax, B
KOTOPOIT cTajinu GUOPUILISAIIN JKeTyT0YKOB OIPEAEIISIOT:
1) 110 aunuTebHOCTH (DUOPUILIAIINH JKETYI0UKOB; 2) 110 Ya-
CTOTE OCHUJLISAINIA; 3) TI0 aMIITUTY/Ie OCIMJIISIII; 4) 110
aHAJIN3Y Yepe/IOBAHUST PUTMUYHBIX U APUTMUYHBIX OCITHII-
st Ha DK [4]. JuureabrocTb HGUOPUILIAIN KeTy-
JIOYKOB HE BCET/Ia MOXKHO TOYHO OIPEAETUTb B PeajbHOI
JKU3HU. AMIUIATY/IA OCIUJISIIIMI MOJKET 3aBUCETH HE TOJIb-
KO OT cTaguu GUOPUILISIIUY JKEJIYA0UYKOB, HO 1 OT YCJIOBUI
perucTpainn, HalpuMep MOKET BapbUPOBATh B PA3HBIX OT-
Besienusix JKI. AHains pUTMUYHBIX U apUTMHUYHBIX OC-
HULISIIUIL He SIBJISIETCsT JOCTAaTOYHO 00beKTUBHBIM. [ToaTo-
My kiaaccudurkanmio no H. JI. IypBuuy Hesnp3sa
UCIIOJIB30BATh JIJIst OOBEKTUBHON U ONEepPaTUBHON [MarHoc-
TUKK CTafuil (GpUOPHIIAINE JKENYAOUKOB B aBTOMATHYEC-
Kux AepuOPUIIATOPaX, MOMYYAIIUX HINPOKOE PACIIPOCT-
paHeHue B jieueOHON npakTuke [1—3].

N3BeCTHBI «OTHOCUTEIBHO NEPUOINYECKAst> CTAMS
Ha 1-il MuH GUOPUIISAIIUY JKENYIOUKOB, «BBICOKO TI€PUO-
nudeckast> — Ha 1—2-ii MMH 1 <aniepuojudeckas> — Ha
3—10-if Mmun GUOPUILIAIIMU KeTyJ0UKOB [5]. dTa onuca-
TeJbHAs KJaccuduKaius, pazpaboTaHHast [IPU ONTHYEC-
KoM KapTupoBauu 20% sMUKapIHATLHON TTOBEPXHOCTH
JKEJTYIOUKOB, HEIIPUTOAHA JIJIsl IMATHOCTUKY CTaauil (hpub-
PUJLISILIUY JKETYIOUKOB B PeabHOU xusHu. Takum oGpa-
30M, B JIOCTYIIHON HaM HAydHOIi siutepaType HeT paboT, B
KOTOPbIX Oblia Obl JaHa TOYHAsE KOJIMYECTBEHHAs paspa-
6oTka cragnii GUOPHILISIIN JKeTyT0YKOB, IPOCTAst B IHa-
THOCTUKE ¥ [O3BOJISAIONIAsE 0ObEKTUBHO U ONEPATUBHO OIl-
pesesisiTh cTagny hUOPHILISAIIN JKeTyIOUKOB.

Cepiiie SIBJISIETCS PUTMUYECKH PAOOTAIOLIUM OPraHOM,
MOHOTOHHBIMU PUTMUYHBIMKM COKPAIIEHUSIMH KOTOPOTO
obecrieunBaercst CHaOKeHNe KPOBbIO OPraHOB U TKaHeid, 13-
BECTHO, 4TO paboTa cep/iia COOaKu OCYIECTBISACTCS B TTOPSI/L-
Ke YCBOEHMS PUTMA B ITMPOKOM (PH3UOTIOTMIECKOM JINATIa30-
He yactot ot 30 10 180 B 1 MuH [6]. YeBoenue putma cepiieM

€o0aKH 110 OUODJIEKTPUYECKON (DYHKIIMN Cep/lla XapaKTepH-
3YyETCs1 CTa6I/U[bHBIMI/I 10 aMITUTY /1€ 1 AJIUTEJIbHOCTU ITIOTCH-
nuasamu geiicteusi, peructpupyembiMu Ha JKI. YeBoenue
PUTMA TI0 COKPATUTETHLHON (DYHKITHN CEPAIA XapaKTePU3YeT-
st CTaGUITBHBIMU TI0 aMILTATYJIe cokpatienusivu [6]. ToBbi-
mrenuie put™Ma cepzia ot 180 1o 300 B 1 MuH conpoBokIaeT-
CsT 3aKOHOMEDHBIM TIEPEXOIOM OT YCBOEHUSI PUTMA K
TpaHchOpMAIU PUTMA cepiieM COGaKU: YCBOEHHE PUTMA 110
OUOBJIEKTPUYECKON M COKPATUTEJBHON (DYHKI[MU cepiia —
HETOJIHOEe YCBOEHME PUTMA MO COKPATUTETbHON (DyHKITHM
cep/ia — TpaHcGopMaIis puTMa COKpalieHnii — HEMoJTHOe
YCBOEHUE PUTMA TI0 GHO3JIEKTPIUECKOI (DYHKIUK cepaia —
Tpancdopmarus putMa BosOyxkaeHuil [7]. Crumyssius
cepziia cobaku CTUMYJIAMU YacToTol cBbiite 6—7 Tt mpuBo-
JIUT K HEYCBOCHUIO PUTMA CepIlieM COOAKU U PasBUTHIO (hrb-
PUJLISILIAY 5KEJTYI0YKOB [4]. DUOPUILIAIINS KelyI0UKOB Xa-
PaKTepHU3YETCsl HEYCBOCHUEM PUTMA 110 GHO3JIEKTPUIECKON
ynkuuu cepaua ¢ perucrpanueii Ha KT HecTabUIbHbIX —
HEIOCTOSIHHBIX 110 YaCTOTE U aMILIUTY /e (PHOPUILISIPHBIX OC-
ML (TIOTEeHITNAJIOB JIEHCTBH ).

HeycBoernue purma 11pu GubpuiLIsSIIg KeIyI09KOB
U3YYATIOCh IS PACKPBITUS 001I1ell 3aKOHOMEPHOCTH Pa3BU-
TSt (QUOPUILISIINY JKEJYA0UYKOB IIPU PasHBIX BO3/IEHCTBU-
sax Ha cepate [4]. Ho B ocTynHoi HaM Hay4YHOI IuTepary-
pe Her paboT, B KOTOPBIX ObLIO Obl U3YyYEHO HEYCBOEHUE
pUTMa BO BCEM JMAlla30HE — Ha BCEX CTaausx pubpuiiisi-
LUK KEJYA0UYKOB OT TIEPBBIX € CEeKYH[| 10 yracanusi 6uo-
2JIEKTPUUECKON akTUBHOCTU cepana. HeycBoenmne putma
Pa3BUBAETCs, MO-BUAUMOMY, CTAAUNHO 11pU (HUOPUILIAIIUN
JKEJTyJOUKOB, TaK KaK pasBuTHe (pUOPUIISIUN SKEJIyH104-
KOB [IPOTEKaeT CTaAuiHO [4].

Lesb paboThl — U3yYEHUE CTAAUIT HEYCBOCHMUSI PUTMA
npu GUOPUILISIIMU JKETYI0UKOB BO BCEM [Malla30He — Ha
BCex craausx (puOPUILISAINY JKeNYJI0UKOB cep/ia cobaku
OT IIEPBBIX €€ CEKYHJI [I0 yracaHusi GUO3IeKTPUIECKOll aK-
TUBHOCTHU Cep/Ia. AHAIN3 PE3yIbTATOB TIPOBOIIICS C TIO-
sunun yuenus H. E. Bsexenckoro u A. A. YXTOMCKOTo 0
nepeMeHHOM JIabMIbHOCTU U YCBOEHUU puTMa [8].

Marepuasbl 1 METOIbI

Bbl10 ocTaBieHo 25 OCTPHIX OTMBITOB Ha GECTIOPOAHBIX coba-
Kax 060ero noja BecoM 15—35 kr. OnbIThl ObLIM NPOBEICHBI B CO-
OTBETCTBUM ¢ MeXKyHApOIHBIMU PEKOMEH/IAIMSIMU 110 TIPOBEJIe-
HIIO MEeINKO-OMOOTHYECKIX CCTeOBAHNI € MCIOIb30BAHIEM
skBOTHBIX (1985) 1 [Ipukasom MunucrepeTsa BBICIIETO U CPEJI-
nero crerpaabHoro oopaszosanns CCCP Ne742 or 13.11.1984 «O6
yrBep:kaennn [IpaBut mpoBenennst paboT ¢ UCTIONTB30BAHUEM 9KC-
MEPUMEHTATBHBIX JKMBOTHBIX». Kakmoi cobake mpoBoawmam 06-
Y10 AHECTE3HIO: BHYTPUMBIIIEYHO BBOMJIN 30JIETHII U3 pacyeTa
20 mr/kr. Yepes 5—10 MuH peructpupoBajin B Tedenne 2—3 MUH
OKT 8 III ctangapTHOM OTBEICHIH Yepe3 2JEKTPO/IbI, BKOJOTDHIC B
KOHEeUHOCTH cobGaku. Yepes 2JI€KTPOIbl, BKOJOTbIE B TPYIHYIO
KJIETKY B 06JTACTH CEpJIIfa, TPOIYCKAIIN B TedeHne 2—3 ¢ mepeMeH-
mb1ii Tok 50 Tip n 30 B, 4To npuBoAMIIO K pasBuTHiO (hUOPHILIAIINI
JKEJTYIOUYKOB BO BCEX OIbITaX. VI3BecTHO, 4TO JaHHast MpoIesypa
BCeT/a TIPUBONT K Pa3BUTUIO (DUOPUIIISIINN JKeTyTOIKOB CEPIIa
cobaku [4]. Yepes 2—5 ¢ oT Havasia dJIEKTPOCTUMYJISIIIUK CEP/Ia
perucrpuposanu KT npu Gubpusimu xenyaoukos. KT npu
CBOGOIHOM PasBUTHU (GUOPUILISIIN JKETYI0IKOB PETUCTPHPOBA-
s B Tevenue 20—30 MUH — /0 TIOJIHOTO yracanus GuoaieKTpruye-
ckoit akTuBHOCTH cepana cobaku. DKI periucTpupoBasiu Ha 3JIeKT-
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poantedanorpade «NeuroS-4Us» dupmbr
«Heitpo6otuke» (P®D) npu gacrore orud-
poBku 500 Tx u 3amuchiBaivi Ha KECTKUil
JIICK IePCOHATBHOIO KOMIIbIOTepa B (haii
dopmara «edf32».

HeycBoenue pur™a nipu GubOpHILIAIUI
JKETYI0YKOB M3YUAIH [0 GHO3TIEKTPUYECKOI
(byHKIIMM cepama: MPOBOAMIN YaCTOTHBIN
aHaJIN3 OIHOCeKYH/IHBIX oTpe3koB DKI npn
OUOPIILIATINE KeTY0YKOB METOIOM OBICT-
poro mpeobpasoBanust Dypbe, NUCTOTB3YS
KOMIIbIOTEPHYI0 Iporpammy <«Heokoprekc
2.1» dupmbl «HeiipoboTuke». YacTorHblii
aHaIN3 TPOBO/I/IN B iarasone yactoT 1—40 Iy,
KOTOpbIe ObLIIU CTPYIIUPOBAHbI B IEJIBTa-, Te-
Ta-, anbba-, 6eTa- U raMma-puT™mbl. [lesrsra-
PUTM HAIETr0 aHaJIn3a BKJIIOYAT YaCTOTHI
1—3 I'y, rera-purm — 4—7 I', anbda-purm —
8—12 T, Gera-putm — 13—17 Tii, ramma-
put™M — 18—40 I'1. /{nanmasonsl 4acToT AeTh-
Ta-, TeTa-, alb(a-, 6eTa- U raMMa-pPUTMOB Ha-
IIEr0 aHaIM3a COOTBETCTBYIOT YacCTOTHBIM
[Mana3oHaM JesbTa-, TeTa-, anrbda-, Gerta- u
raMMa-pUTMOB  3JIEKTPO3HIe(dAIOrPAMMbI
(237) [9]. Yacrorusrit anamis IKI pu du-
GPUILISIIINN JKeJIYIOYKOB TPOBO/IIIIN BO BCEM
JIMana3oHe — Ha BCexX CTafusax Gubpuisium
JKETYI0YKOB OT TIEPBBIX CEKYHI (brOpHILIsi-
MU KEJTYI0YKOB 10 YTaCaHusl OMOdIEKTPH-
4ecKOIl aKTUBHOCTH Cep/ilia.

IMoayuyenuplii rdpoBoil Marepuais ObLI CTATHCTUYECKU

°

26 28 29 30

58 {59} {60 } {61 62

Puc. 1. IKT cobaku B III crangapTHOM oTBe1eHuH Ha d—9-if, 26—30-if u 58—62-ii ce-
Kynzaax ¢ubpwuisiuun skeayaoukos. KT pasmenena na orpesku 1 ¢. Kambposka:
0,7mMB, 1 c.

PesyabraThl 1 00CyK/IEHHE

06paboTaH ¢ WCIOJB30BAHIEM KOMIBIOTEPHOIN ITPOrPAMMBI
Microsoft Excel us nmaxera Microsoft Office 2003 (upodeccuo- Ha puc. 1 npusenenst Tunnunsie orpeskn IKI Ha 1-it

HaIbHbII BRIy CK Bepeni 2003) ¢ BbraMCICHIEM CPEHEl Be- Ny (hHOPI/IIAIIN KeTy09KkoB. Kak Bumro Ha puc. 1, Ha

gunsl (M) n omubkn cpexueii (m). CTenens J0CTOBEPHOCTH Ha-
GurofieHuil OleHUBANIU € HOMOIIbI0 (-Kputepust CTblofeHTA.
Paznmuus cynrtanu JocToBepHbIMU IpH 95 % ypOBHE 3HAUIMO-

ctu (p<0,05).

5—9-ii cekyHIax HUOPUIISAINU JKEJIYAOUKOB PETUCTPUPY -
10TCSA oCIMLTATIAN Geta-puTMa 9actoToit 13—16 I'm m amn-
smurynoii 0,2—2 mB. Octmiuisiiuu 6eta-puT™a CrpyIimpo-

i i i

el it S I |

S} S

F

28 30 32 34 36 38 40

Puc. 2. CnekTpaibHasi MOLIHOCTb JI€JIbTa-, TeTa-, aibda-, 6eTa- 1 raMMa-pPUTMOB OIHOCEKYHIHBIX 0Tpe3koB KT na 8, 27 u 58-ii ce-
KyHaax puOpUILIALUM KenyA04YKoB cobaku. [lenbra-, ajabga- 1 raMMa-pUTMbI BbIIEJIEHBI HA CIIEKTPOTrPaMMaX YePHbIM IBETOM, Te-
Ta- U OeTa-puT™Mbl — OTTEHKOM ceporo. ITo ocu aGeuuce — yacrora, [f; Mo ock OPAUHAT — MOIIHOCTD, MKB?.
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@ @ @ @ @ JIOYKOB PETUCTPUPYIOTCS OCIUJIISTIT
JleJibTa-, TeTa-, anbda- u 6eTa-pUuTMOB
gactoToit 2—15 T u aMmauTymnoit

M/\/ 0,1—1,1 mB. Ha 600—604-ii cexynax
GUOPUIIATINY JKeJTyJOYKOB PEruCTpu-

@ @ @ @ @ pyeTcst Tak Ha3bIBaeMbIi OeJrbrii H.[yl\:[
— XAOTHYHBIE OCIHUJISIUKN Y4acTOTON
ot 2 no 20 Tt u amnuryznoit or 0,1 10

P\MN\/\/‘]\I\IWW 0,6 MB. Ha 1200—1204-ii cexynaax ¢u-
OPUJLISLIUKN JKEJTYIOUKOB PETHCTPUPY-

. I0TCSI XaOTUYHBbIE HUBKOAMILTUTY/IHbIE
(240} (241 (242) (243) (244) ocrsaiun ammntyznoit 0,1—0,2 mB.

Ha puc. 4 nmpuBenieHbI TUTTUYHBIE

CHEKTPOTPAMMBI  OJITHOCEKYH/IHBIX OT-

peskos DKI. Kax Buzmo na puc. 4, na 85

u 120-i cexyHaax GUOPHIIAIIUY JKery-

(300) (301) (302) (303) (304) JIOYKOB HauboJibIlIass CIIeKTpajbHas
MOIIHOCTb COCPEIOTOYEHA B JIMAIa3o-
HaX YacTOT JleJIbTa-, TeTa- U ajbga-puT-

WVVMW W moB. Ha 240, 300 u 600-ii cexynaax ¢u-
OPUJLISIIIUK  JKEJTYIOUKOB HanOOJIbIIast

@ @ @ @ @ CIEKTPaJIbHASI MOIITHOCTb COCPEOTOYE-

Ha B /IMAla30HaX 4acToT JIeJIbTa-, TeTa- 1

M\JMMNUV\'WUWWWW\’WV W}\/\’\M/\J WJ\‘“W\/W anbga- u GeTa-puTMOB.
CpeiHue TPOIEHTHbIE BEJUYNHBI
{3200 1201 1202 203 20d— CIIEKTPAJIbHOI MOIIHOCTH JIeJIbTa-, TeTa-,
— — — R— anbda-, Gera- u ramma-purmMoB (M) u
PO N N BN D A L T WAL L VRV DO PP WP omubKu cpejineii (m) npuBeaeHsl B Ta6-
satte. VI3 tabmmiisl BUIHO, uTo Ha 5—20-i1
cekyHIaxX (UOPUIIIALUN FKEJTYA0YKOB

Puc. 3. IKT cobaku B III cranmaptHom otBesenun Ha 83—87, 120—124, 240—244,
300—304, 600—604 u 1200—1204-ii cexynmax ¢pubpuwLIsuuM Keaymaoukos. IKIT

pasnenena Ha orpeskn 1 ¢. KaimGpogka: 0,7 MmB, 1 c.

BaHbBI — MOJTyINPOBAHbI B «burypsl Bepeten». Ha 26—30-11
cekyHIax (DUOPHIISAIMU JKENYJ0OUKOB PErUCTPUPYIOTCS
octmsiiinu anbda-purma 8—12 I'mu 0,2—2,2 mB. Ocrmi-
SN aTb(ha-puUTMa TaKKe CrPYHITMPOBAHBI — MOJLYJIUPO-
BaHbl B «(urypsl Beperen». Ha 58—62-ii cexynmax ¢pub-
PWIISIIIUK KEJIYTOUYKOB PETUCTPUPYIOTCS OCIUJJISIIUN
reta-pur™ma 4—7 Tigu 0,2—1,5 MB. Ocruuisiuu rera-pur-
Ma He CTPYIIUPOBAHbI B XapaKTepHble (DUTYPHI BEpPETeH,
KaK Ha MePBbIX CeKyHIaX (GUOPUILISAIIUY JKeTyT0UKOB.

Ha puc. 2 npuBeieHbl TUITMYHBIE CIIEKTPOTPAMMbI OJ1-
HocekyHIHBIX oTpe3koB JDKI. Kax BumHO Ha puc. 2, crekT-
pasibHasl MOTITHOCTD paclipe/ie/ieHa 0YeHb HEPABHOMEPHO B
YaCTOTHOM JIMalia30He OT JieJIbTa- 10 TamMa-putMa. Ha 8-ii ce-
KyH/1e GUOPUILISAIINE JKeJTyI0YKOB HAUOOJIBIIYIO CIIEKTPaJIb-
HYIO MOIIHOCTb COfiepsKaT yacToThl Geta-purma 13—16 I, Ha
27-1 cexyHme — 9acToThl ambda-putma 8—12 Tir, ma 58-i
CeKyH/Ie — JacTOTHI TeTa-puT™Ma 4—7 111

Ha puc. 3 npusenennt tunmunbie orpeskn IKI na
2—20-it MuH GuoOpUILISIIIY KeTy10uKoB. Kak BujiHO Ha puc. 3,
Ha 83—124 u 120—124-ii cexynaax GUOPUIIALNY JKeJTy104-
KOB PErMCTPUPYIOTCST OCIMJUISIIIUY JIeTbTa-, TeTa- U aibha-
put™oB vactotoii 2—10 It u ammumrynoit 0,2—1,6 mB. Ha
240—244 u 300—304-ii cexyHmax (GUOPUIIALUN KEJy-

vacrorbl Gera-putma 13—17 Tt conep-
sKaT B cpefiHeM 44+1,6 % criekTpaibHOI
MorHocTH. Takum 06pa3om, GeTa-puTw,
3aHuMaionuit 5/40 JactToTHOrO AMAra-
30HQ, IOMIHUPYET B YaCTOTHOH (CHEeKT-
pasbhoit) crpykrype DKI. Pasnuune mexmy crexkTpaib-
HOU MOIITHOCTBHIO 66Ta-pI/ITMa W CIIEKTPATTbHOM MOIITHOCTHIO
JleJbra-, Teta-, a]I])Cl)a- " TaMMa-pUTMOB CTaTUCTUYECKU 10~
croBepHO (p<0,05). Ha 26—42-ii cekynuax Ghubpuisium
JKEJTyTIOYKOB 4acToThl anbha-purma 8—12 T comepskar
42+1,4 % crieKTpaIbHOI MOIITHOCTH. Asib(ha-puT™, 3aHIMA-
ot 5/40 4acTOTHOTO AMAIa3oHa, JOMUHIPYET B CIIEKT-
pasbHoii cTpyktype DKI. Pazinune Mexay crexTpaib-
HOW MOIIHOCTHIO alb(a-puT™Ma W MOIIHOCTHIO JEJhTa-,
Tera-, 6eTa- U raMMa-pPUTMOB CTATUCTUYECKU JI0CTOBEPHO
(p<0,05). Ha 58—82-ii cexyHaax (puOPUILISAIIMH JKETyI0UKOB
yactoTbl Teta-put™a 4—7 Ty copepskar 38+1,0% criekTpaib-
HOIT MottHOCTH. Teta-putM, 3annmMaronuit 4/40 yactoTHo-
TO JMAaTa3oHa, AOMUHUPYET B CIEKTPATLHON CTPYKType
IKI. Paznuune MexIy CIEKTPAJIbHOI MOIIHOCTBIO TeTa-
pUTMa ¥ MOIHOCTBIO JIeJIbTa-, ajib(a-, 6eTa- U raMMa-puT-
MOB CTATUCTUYIECKU M0cToBEepHO (p<0,05).

Ha 83—95-ii cexyHmax (UOPUILISAINU JKENYI0UKOB
TeTa-, eJBTa- 1 aTb(a-PUTMbI COMEPIKAT, COOTBETCTBEHHO,
33+1,7; 27£1,6 u 20+1,4% criekTpajbHON MOIIHOCTH. Pas-
JINYNe MEXKIY CIEKTPATbHON MOIIHOCTHIO TETa-, IeJIbTa- 1
ab(a-pUTMOB U MOLIHOCTBIO OeTa- ¥ raMMa-pUTMOB CTa-
tuctuaeckn gpoctosepro (p<0,05). Ha 120—135-i1 cexyn-
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Puc. 4. CuekrpajibHas MOIIHOCTb JI€JIbTa-, T€Ta-, ajlb(da-, 6eTa- ¥ raMMa-pUTMOB B OHOCEKYHaHbIX oTpe3kax KT na 85, 120, 240,
300, 600 u 1200-ii cexynaax GbUOPHILIAINY KeTyNOUKOB cobaku. [lenabra-, aabda- 1 raMMa-pPUTMbI BBIIEIEHBI HA CIIEKTPOTPAMMax
YepHBIM I[BETOM, TeTa- i GeTa-puTMbI — OTTEHKOM ceporo. ITo ocu a6enuee — yacrora, Iix; o ocn opauHaT — MOIIHOCTH, MKB?.

nax GUOPHILIALNE JKeJAYA0UKOB TeTa-, aibda- U Jejibra-
PUTMBI cojep:kat, cooTBercTBeHHO 33%1,5; 27+1,3 u
21£1,5% creKTpasbHON MOIIHOCTH. Pazsimdie MeXIy crie-
KTPaJbHOUW MOITHOCTBIO TeTa-, ajibda- U AeJbTa-PUTMOB U
MOIITHOCTBIO OeTa- U TaMMa-PUTMOB CTATUCTHIECCKU JIOCTO-
BepHo (p<0,05). Ha 240-255-ii cekyHmax GuOpULIsSInm
JKEJTY/IOYKOB asib(ha-, TeTa- U JeJbTa-pUTMbI COIEPIKAT, CO-
orBercTBeHHO, 25+0,8; 24+0,9 u 19+0,9% crekTpaabHOI
MoOIIHOCTU. Pazinune MeKIy CHeKTPaabHON MOITHOCTHIO
anbda- U TeTa-pUTMOB M MOIHOCTBIO OGeTa- U raMma-puT-
MOB cTaTuCcTHYeCKH noctoBepro (p<0,05). Ha 600—615-it
ceKyHzaX (UOPUILISAINN KEJAYA0UYKOB ajib(da-, raMMa- 1
6eta-putmbr compepxkar 28+0,7; 25+0,6 n 20+£0,9% crexr-
panmbHOW MOMHOCTH. Pazamdame Mexay CHeKTpaTbHON
MOIIIHOCTHIO ambda-, raMMa- 1 6eTa-pUTMOB U MOIITHOCTBIO
JeJbTa- W TETa-PUTMOB CTATHUCTUYECKU JTOCTOBEPHO
(p<0,05). Ha 720—735, 960—975 u 1080—1095-i1 cekynmax
OUOPUILIAIIN JKeJTYIOUKOB CPeJHUE CIIEKTPabHbIe BEJIM-
YKHBI asiba-, 6eTa- U raMMa-pUTMOB GOJIbIIE, YeM CPEHUE
CIEKTPaJIbHbIC BEJIMIUHBI JIEJIbTA- U TETa-PUTMOB, U 3TO pas3-
JIMUE SIBJISIETCST CTATHCTUYECKN 0CTOBepHBIM (p<0,05).
Ommucanne JKI, ocHOBaHHOE Ha aHATN3e KOMILIEKCA
ORS, 3y6ua R, unrepsasa R—R, apyrux 3y0O10B 1 UHTED-
BasioB DKI, HenpumeHUMO 11py PUOPHILIAIUK FKeJTy 104~

KOB, TaK KaK npu (pubpunisiiny xkenynoukos Ha DKT we o
penensiercst kKommieke QRS, 3ybenr R, untepBaini R—R,
apyrue 3youpt u unrepsasibl KT, nsoasiekrpuueckast TuHUsA
orcyrerByer. OT HEPBBIX CeKyH GUOPUILIAINN FKETy104-
KOB JI0 yracaHusi OMOSJIEKTPHYECKON aKTUBHOCTHU Cepla Ha
20-it MuH GUOPUILISAIINY KTy IOYKOB YaCTOTa, aMILIUTY/a
U PUTMUYECKAs! TPYIITMPOBKA (GUOPUILISPHBIX OCHIHJUIATUI
HETIPePBbIBHO U3MEHSIETCS B O/IHOCEKYH/IHBIX oTpeskax DKI,
YTO JIeJIaeT aHAIM3 TAKUX OCIUJLISIUI HETIPOCTOM 3a/1a4eit.
HecrabuibHble — HEMOCTOSIHHbBIE 110 YACTOTE U aMILIUTY/IE
ocisiin yactotoi ot 1 1o 20 Iy u amrmuty noit ot 0,1 10
2,2 MB, perucrpupyembie Ha IKI, oTpaskaior HeycBoeHMe
putMa cepiueM cob0aku 110 OMO3JIEKTPUUYECKON (DYHKIMU
cepai@a npu pubpusIy Keaya0ukos (puc. 1 u 3).
Ocnuisiiinm yacroroii 1—20 Ty perucrpupyiorest Ha
IIT. B anekrposniedanorpabun paspaboraHa METOIMKA
aHaJIM3a HEMOCTOSTHHBIX 110 YaCTOTE U aMILJTUTY/IE OCITHILIIS -
i, perucrpupyempix Ha DI [9]. MeTtoanka yacTtoTHOTO
aHaymnsa IKI B 4acTOTHBIX /[MaIa30HaX, COOTBETCTBYIOMINX
YACTOTHBIM JIMAIIA30HaM JleJibra-, Tera-, ajibda-, Gera- u
ramMa-puTMoB III, 103BOJISIET KOJMYECTBEHHO OIUCATh
YACTOTHYIO CTPYKTYPY CTaJIlii HEYyCBOEHUSI PUTMA BO BCEM
JIMalia30He — Ha BCEX CTaiusX (GUOPUILISIIUU KeTyI0UKOB
cepaua cobaxu. V3 Tabimiisl BUAHO, 4o Ha 5—20-i ceKyH-
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CuekTpajbHasi MOIHOCTD JI€JIbTa-, TeTa-, ajibda-, 6eTa- u raMMa-PUTMOB B MPOIEHTAX K CyMMe MOIHOCTH
9TUX PUTMOB Ha 5—1215-ii cekynmax GpUOPHILIANHH 5KENYAOUKOB COOAKU

Uurepsan Gpuépuisipun

MouHoCTh PUTMOB, %

[enbra Tera Ambda Bera lamma
5—20c¢ 4£0,2 6+0,4 17£0,6 44+1,6 30+1,2
26—42 ¢ 6+0,3 24+1,8 42414 13%1,0 16£0,8
58—82 ¢ 18+1,2 38+1,0 23+1,0 9+0,4 12£0,5
83—95¢ 27+1,6 33+1,7 20+1,4 7404 12£0,4
120—135¢ 21+1,5 33+1,5 27+1,3 8+0,5 11£0,3
180—195 ¢ 19+1,3 30+1,0 27+1,2 10+0,6 14%0,6
240—255¢ 19£0,9 24+0,9 25+0,8 17£0,7 15£0,6
300—315¢ 19+0,9 22+0,7 22+1,1 20+0,8 17£0,7
360—375 ¢ 18+1,3 21+1,1 26+1,3 16%1,0 19£0,6
480—495 ¢ 12+1,0 17£0,9 31+1,2 18+1,0 22+0,8
600—615 ¢ 12+0,7 15%0,8 28+0,7 20+0,9 25+0,6
720—735 ¢ 11£0,7 14%0,9 27+1,2 20+1,1 28+0,8
840—855 ¢ 9+0,6 13+0,7 29+1,6 18+1,2 30+1,1
960—975 ¢ 9+0,4 14%0,7 27+1,2 21+1,0 29+0,7
1080—1095 ¢ 11£0,4 15%0,6 28+1,1 18+0,8 29+0,8
1200—1215¢ 12£0,5 17£1,0 28+1,4 15+0,7 28+0,6

nax (UOPUILIAINU KEJTyJ0YKOB B YaCTOTHOI CTPYKTYype
HEYCBOEHUST PUTMA JOMUHUPYIOT YAaCTOTHI OeTa-puTMa, Ha
26—42-i1 cekyHaax GUOPUILISIIIUK KETYIOUKOB B Y4aCTOT-
HOIi CTPYKTYpe HEYCBOCHUS PUTMA JIOMUHUPYIOT 4aCTOTHI
asnba-pur™a, Ha 58—82-ii cekyHmax GUOPHIIAIIUM JKeTy-
JIOYKOB B YaCTOTHOM CTPYKTYpe HEYCBOCHUS PUTMA JOMH-
HUPYIOT 4aCTOTHI T€Ta-PUTMA.

Ha nocaenytonmx cramusx Gubpuiiism sKery104-
KOB BbISIBJISIETCSl GE3JOMUHAHTHAS YACTOTHAS CTPYKTypa
HEYCBOEHUSI PUTMA C TIOCTENIEHHBIM BO3PACTAHUEM Y/IEJIb-
HOTO Beca yacToT ajibga-, 6era- U raMMa-puTMOB B 6e3/10-
MUHAHTHOM 4aCTOTHOMN cTpyKType. 13 Tabuiibl BUAHO, 4TO
Ha 83—95-i1 cekyHaax (GUOPUILISIIUKN KEJIYyA0UYKOB Hau-
GOMBIMNI yACABHBII BeC B OE3/IOMUHAHTHON YaCTOTHON
CTPYKTYPE HEYCBOECHHS PUTMA UMEIOT YaCTOTBI TETa-, JIeJIbTa-
n ambda-putmoB, Ha 120—195-if cexyHmax — 4acTOTHI Te-
Ta-, anbha- 1 AeT6Ta-PUTMOB, Ha 240—255-# cekyHmax —
yacToThl anbda-, Teta- u geiasra-puT™MoB. Ha 360—375-i
ceKyH1aX (PUOPUILIAIUHI JKENYI0YKOB HAUOOIbIIWI y/1eTb-
HbII Bec B 0€3/I0MUHAHTHOIT YACTOTHOI CTPYKTYPE HEyCBO-
€HUSl PUTMa UMEIOT YacTOThI ajib(a-, TeTa- U raMMa-puT-
MOB, Ha 480—615-1 cexyHmax — 9acToThl ambdha-, TaMMa- 1
Geta-puT™MOB, Ha 720—1215-ii ceKyHaX — YacTOThI raMMa-,
anb(da- n 6eTa-puUTMOB.

HeycBoenue purma orpaxkaet paciaji hyHKITHOHAb-
HOM TIETOCTHOCTH MUOKAP/IA TTPH (DUOPUIIIATIIH JKeTya04-
KOB U JIe30praHu3aIuio (IeCMHXPOHU3BALNI0) OUOJIEKTPU-
YECKON aKTUBHOCTH KapAHOMHOIMTOB. Ho JoMUHaHTHAs
YACTOTHASI CTPYKTYPA HEYCBOCHUSI PUTMA OTPASKAET COXpa-
HEHNe 3JIeMEeHTOB OPTaHM30BAaHHOW (CHMHXPOHW30BAHHOI)
OGUOBJIEKTPUYECKOI aKTMBHOCTU KapAMOMUOIMTOB Ha 1-i
MUH (HUOPUILISAINN JKeJAYA0UKOB. Eciu Obl KapIOMHUOIIU-
Thl TEHEPUPOBATU TOTEHIMAJIBl JICHCTBUS HE3aBUCHMO
JIPYT OT JIPyTa, TO AT TOTEHIIUAIbI, CTYYallHO CyMMUPYSICh,
JlaBaJiv Obl Ha BJIEKTPOKAPIMOTPAMME CJIYYailHbIH CyMMap-
HBIIT IIPOIIECC — TaK Ha3bIBaeMbIil GeJIbIi IIyM ¢ HU3KOAMII-
JIUTYJIHBIMU U BBICOKOYACTOTHBIMU GECIIOPSALOYHBIMU KO-
sebanusiMu. VI3BECTHO, UTO 3JIEMEHTBI OPraHU30BaHHOU
OGUO3JIEKTPUUECKOI AKTMBHOCTH OIPEEISIIOTCS Ha 1-i MUH

ubPUILISAIIY JKEeTYA0UKOB [IPU 3JIEKTPUUYECKOM KapTUPO-
BaHUWM MHOKapa keaynoukos [5, 10]. Ha mepBbix cexyH-
nax GUOPHILIAINY JKEeJYA0UKOB KapAUOMUOIUTHI TeHEPH-
pyioT
JIOMUHUPYIOUINX YaCTOTAX 6era-pntma 13—17 't nm anb-
a-purma 8—12 Iy [10, 11].

CHMIKEHNE YaCTOThI JIOMUHUPYIOIIUX OCIUJIISIIUI OT

HCYCBOECHHbBIC IIOTEeHIINaJIbI Hel';ICTBI/IH B

yactot 6erta-putma 13—17 I't 1o wactor Tera-putma 4—7 I
Ha 1-if MUH HUOPUILISIINY JKeTYI0UKOB OTPAKAET MaJleHIe
JTAOUIIBHOCTH cepilia TOJ BJAWSHUEM HIIeMun. Pa3zButue
6e3/[0OMIUHAHTHOI YaCTOTHOW CTPYKTYPbI HEYCBOEHUS PUT-
Ma U 3aKOHOMEPHOE BO3pacTaHKe 4acToT aibda-, Gerta- u
raMMa-pUTMOB B 0€3JI0OMHHAHTHON YACTOTHOW CTPYKTYype
orpaskaer erie 6oJiee 3HAUMTENBHOE TIaJleHKE JTaOUIBbHOCTU
cep/iila, Xapakrepusyoliee yriybiaeHue pactuaga (QyHKIHMO-
HaJIbHOM IEJIOCTHOCTU MHOKap/ia 1o/l BJAUAHUEM HIITEMHUN
npu GUOPUILISAIINY KETYT0UKOB.

Dusnosornyecknii AManaszoH COKpalieHni cepama
yesoBeka coctasysieT 50—100 B 1 MUH, 4TO MeHbIIE, Y4eM
JIManasoH cokpamenunii cepamna cobaxn 50—200 B 1 mun
[12]. Qubpumasanus Keaya0uKOB BO3HUKAET Yy JHojei
yaile B MOXKUJIOM Bospacte. Haubosee yactoil npuun-
HOIl (UOPUILISIIMY JKEJIYI0UYKOB SIBJSETCS WIIeMUdec-
kas 0O0JIe3Hb cep/lla B PasjMYHBbIX BapuaHTaxX (Hecra-
OGuibHasi CTeHOKapaus, WH(GAPKT MUOKApHa), TO €CTh
ubpuLIALUS KeAYyTOUKOB BO3HUKAeT yalle Ha (oHe
CHUIKEHHOI mabuiabHoCTH cepiia. [[o9ToMy MOKHO
MPEANON0KITh, YTO HaYaTbHOU cTagun GUOPUIIAINN
JKEJYJOUKOB Y TI0KUJIOTO YeIOBeKa ¢ ULIIeMUYeCcKoil 60-
JIE3HBIO CEP/IA, TO €CTh CO CHUKEHHO JaGUIbHOCTHIO
cepiiiia, COOTBETCTBYET cTaaus hUOPUILISIMY JKeJTy10U-
KOB cep/ilia cobaku ¢ JOMUHUPOBAHKE YaCTOT TeTa-PUT-
Ma. Hamre npeanososkenne HaXOIUT MOATBEPKIEHNE B
JTAHHBIX JUTEPATYPHI. Y MOXUJIBIX Jfojiel (cpeaHnil Bo3-
pact 65 seT) ¢ umeMuYecKOn GOIE3HBIO CEP/IA U C MM-
MJIAHTUPOBAHHBIM Ae(UOPUIIATOPOM CHEKTPaTbHbIE
rapaMeTpbl HHTPAaKaPANATbHOM 3JIEKTPOrPAMMBI CeP/IIA
TIPpYU CIIOHTAaHHOW WJIM BBI3BAHHON CTHUMYJISANHNEN mepe-
MeHHBIM TOKOM 50 [ pubpuisinum KeayaoukoB cOOT-
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BETCTBYIOT CTafuy (GUOPUIIAINN JKETyJOIKOB Cepara
coGaku ¢ IOMUHUPOBAHIEM YacTOT Teta-put™a [13, 14].
[Ipu tsxenoit kapauonatuu (terpaga Danno) crekrt-
pasbHBIE TTApaMeTPhI IIPU KapTUPOBAHUU MUOKap/a IpH
GubpUIIATNN KeNYTOUIKOB, COOTBETCTBYIOT CTaMH
bUOPUIIATIIY 5KETYTOUKOB cepjiiia coBGaKN ¢ TOMUHU-
poBaHMEM YAaCTOT TeTa-pPUTMA U/Wian craguu hubpui-
JISIIUU JKENYA0YKOB ¢ 0e3JOMUHAHTHON YacTOTHOU
CTPYKTYPOH ¢ HAaMOOIBIINM yIEAbHBIM BECOM 4aCTOT Te-
Ta-, febTa- u anbda-purmos [15].

Takum 06pasoM, CTajuu HEyCBOEHUSI PUTMa TIpH (hu-
OPUILISIIIUT JKETYI0YKOB, OTPE/IEJ€HHBIE B 9KCIIEPUMEHTE
Ha 3/[0POBOM CeP/IIle COOAKU, MOTYT ObITh HCITOIb30BAHDI B
KJIMHUKE, T7ie GUOPHILISATINS JKeTy TOYKOB BO3HUKAET YaIle
Ha ¢oHe MOpPaKeHUST MUOKApPAa, TO €CTh IIPH CHIDKEHHOM
JaGUIIBHOCTH CEP/IIIA.

Y 310poBOTO YeJOBEKAa € BBICOKOH JTAOMIBHOCTHIO
cepaiia GUOPUIISIIINS JKETYT0OIKOB MOXKET COOTBETCTBO-
BaTh CTaNK (HGUOPHIISAIIN JKEJTYTOYKOB Cep/Ia COOaku ¢
JOMUHUPOBAHUEM YacTOT aibha-pUTMa, YTO ITOATBEPsKIa-
€TCsI JTAHHBIMU JINTEPATypbl. VI3BeCTHO, 4TO HA IEPBOI KJIH-
HIYECKON cTajnu (hrOPUIISIINI JKeTy TOUKOB (TIepBUYHAsT
OUOPHILIATIHS JKeJTYIOUKOB) YacToTa (hHOPHIIISIPHBIX OC-
mutsnuii cocrasisier 500 u 6osee B8 1 mun [16].

CyuecTByionye B HacTosiiee BpeMst Teopun Gubd-
PIJLIISAIINY JKeJTy[OYKOB: TEOPHS MHOKECTBEHHBIX MEJTKUX
BOJIH, THIIOTE3a MATEPUHCKOTO POTOPA, <«OBICTPBIH» 1
«MEJUIEHHBIN» TUTIBI (DHOPUILISIIINE JKEJIY0YKOB € KPY-
Toii (restitution slope >1) u nosoroi (restitution slope <1)
KPYTH3HOI HaKJIOHA BOCCTAHOBJICHUS [TOTEHIIMAJIA JIeHCT-
BUSI, TPEXMEPHBIE KOMIILIOTEPHBIE MOJIEJH — He 00BSICHS-
0T IOJTHOCTHIO BCE OCOOEHHOCTH Pa3BUTHsI (GHOPHILIISIIN I
skenynoukoB [17—19]. Tlpu kapTupoBaHuM MHUOKapaa u
KOMITBIOTEPHOM MOJIEJTUPOBAHUN BBISIBIEHO OT 6 10 9 po-
TOPOB Ha TIOBEPXHOCTH ATUKAPAA TPpU HUOPUILIISIIINH Ke-
JIYJIOYKOB Y Y€JIOBEKA, YTO B O Pa3 MEHBIIE, YeM KOJTHIECT-
BO POTOPOB, BBISIBIIEHHOE MPU (DUOPUIIISIIIAHT JKETYA0UKOB
cepana cBunby u cobakn [20]. Ha wamn B3rusi, na crajm-
X (DUOPHILISIIINE JKeJYA0YKOB ¢ TOMUHAHTHOI 4acToT-
HOIl CTPYKTYPOH JOJKHO OBITH HEMHOTO POTOPOB — K
ATUM CTaJusIM (DUOPUIIIAIIN JKETYI0UKOB OOJIbINe TIPHU-
MEHMMa, [O-BUAMMOMY, TUIIOTe3a MaTEPUHCKOTO POTOPA.
K cramusm GUOPHILISIIINET KeTyIOYKOB ¢ Ge3J0MUHAHT-
HOU 4aCTOTHOU CTPYKTYpPOH OOJibllle MPUMEHUMA, 110-BU-
JIMOMY, TeOPUsI MHOKECTBEHHBIX MEJIKUX BOJH, UTO I1OJ-
TBepPIK/IaeTcsl Bo3pacTanneM (parMeHTalnu MIOKapia —
BO3PACTaHMEM YNCJIA IKTONMUIECKUX 04aroB MO BIUSIHIH-
eM UIIeMHUU MPU KapTHPOBAHWUKM MUOKapza npu Ghubpui-
JISITIAN JKETYI0UKOB 5, 21].

V3BeCTHO, YTO CKOPOCTb BOCCTAHOBJICHUS JITTUTE/Ib-
HOCTH TIOTEHI[NAA AeHCTBUS CHIIKAETCS I10]] BIUSHIEM
UIEMUH TIPH JITUTETBHOM PasBUTHN GUOPHILISIINT Ke-
Jay0ukoB [22]. TeopeTuuecku 910 NPUBOAUT K CTaOUIIM-
3aIMH POTOPA, BO3PACTAHUIO OPTAaHU30BAHHOCTHU (II€PHO-
JIMYHOCTH) OGUOINEKTPUYECKON aKTMBHOCTH CEpANA MPH
huGPUILISAIINY JKeTYTOYKOB U TIPEKpaIieHnio hbudpuILis-
1un xkesy109KoB [ 17—19]. Takoit BBIBOJ He TOATBEPsKIAA-
eTCcsl B HallleM HCCIe0BAHUH, B KOTOPOM (hUOPUIIISATIHSI

JKeJyZI0YKOB pa3BUBaeTCs OT JAOMHHAHTHBIX (OTHOCH-
TEJIBHO OPraHM30BAHHBIX) CTAAUH K OE3JOMUHAHTHBIM
(11€30praHU30BAHHBIM) CTAAUAM (DUOPUILISIUN JKEJTy-
JIOYKOB, YTO OTpa’kaeT Bo3pacTaHue pacraga (pyHKImo-
HaJIbHOM I[EeJIOCTHOCTH MUOKap/Ia MOJ[ BJIMSTHUEM UIEeMUN
npu GUOPUILIAIUE KeJTYIOUKOB.

3akjoyeHue

DOubpUIAIHS JKeJIYA0YKOB XapaKTepU3yeTcst Heyc-
BOEHMEM PUTMa CepaleM coOaku 10 OMOITEKTPUUECKON
dyukuu cepana ¢ perucrpanueii Ha IKI HecTabUIbHBIX
— HETOCTOSIHHBIX TI0 YaCTOTE M aMILIUTY/Ie OCIIUJIISIIINI B
YACTOTHBIX INATIA30HAX, COOTBETCTBYIOMIUX YACTOTHBIM JTH-
alasoHaM JleJibra-, Teta-, ajdbda-, 6eTa- ¥ raMMa-pUTMOB
DII. YnempHbIl Bec OCITUIISAIINNA B YaCTOTHBIX AUATIa30HAX
JeJIBTa-, TeTa-, arbdha-, 6eTa- 1 TaMMa-pPUTMOB OTIPEIETISICT-
cs1 (DYHKIMOHAJIBHOM MOABUKHOCTBIO (J1a0UIBHOCTHIO)
cepara.

JIabuIbHOCTH Cep/lla CHUXKAETCS MOJ BJUSHUEM
uieMun 11pu GUOPUILIIIIUY KenynoukoB. CHUXKeHMe Jia-
OGuIbHOCTH cepala npu GUOPUIISAIUK JKEJIYA0YKOB OTPa-
JKAIOT CTaJIni HEYCBOEHUSI PUTMA C IOMUHAHTHOM 1 6e3/10-
CTPYKTYPOIi,
BbIsIBJIIEMbIe TTpK yacToTHOM aHasm3e JKI B wacToTHBIX

MWUHAHTHOW  YacTOTHOI 3aKOHOMEPHO
Mana3oHaX, COOTBETCTBYIONINX YACTOTHBIM IHAITa30HAM
JleJIBTa-, TeTa-, anbda-, 6eta- 1 raMma-puTMoB DI

— CTaansl HEYCBOEHWS PUTMA C JOMUHNPOBAHWEM
yacToT GeTa-puTMa;

— CTaansl HEYCBOEHWS PUTMA C JOMUHHPOBAHWEM
JacTOT asibda-pruTMma;

— CTaansl HEYCBOEHWS PUTMA C JOMUHUPOBAHHWEM
YaCcTOT TeTa-PUTMa;

— CTaausl HEYCBOEHHs PUTMA € OE3]0MUHAHTHON
YACTOTHOM CTPYKTYPOU € HaUOOJIBIIUM y/IEJIbHBIM BECOM
YacTOT TeTa-, /IeJIbTa- 1 aab(a-puTMoB;

— CTaausl HEYCBOEHMs PUTMA € OE3]0OMUHAHTHON
YACTOTHOM CTPYKTYPOU € HAaUOOJIBIIUM y/EJIbHBIM BECOM
4acToT TeTa-, ajib(a- 1 JeTbTa-PUTMOB;

— CTaausl HEYCBOEHMs PUTMA € OEe3J0OMUHAHTHON
YACTOTHOM CTPYKTYPOU € HaUOOJIBIIUM y/EJIbHBIM BECOM
4JacToT asibda-, TeTa- 1 JeT6Ta-PUTMOB;

— CTaausl HEYCBOEHMs PUTMA € OEe3]0OMUHAHTHON
YACTOTHOM CTPYKTYPOU € HAUOOJIBIIUM y/EJIbHBIM BECOM
4acToT ajib(a-, raMma- u HeTa-pUTMOB;

— CTaausl HEYCBOEHMs PUTMA € OEe3]0MUHAHTHON
YACTOTHOM CTPYKTYPOU € HAUOOJIBIIUM y/EJIbHBIM BECOM
YaCTOT raMMa-, ajiba- u 6eTa-pUTMOB.

Crainy HeyCBOEHUST PUTMA C IOMUHAHTHON U Ge3/10-
MHUHAHTHOH 9aCTOTHON CTPYKTYPOIT OTPaskaioT BeCh iiaria-
30H — BCE CTauu PazBUTUS (GUOPUILIAIMU KETYTOUKOB OT
HEePBbIX CEKYH/I (GpUOPUIISINK JKETyJOUKOB 10 yracaHus
6102JIEKTPUUECKOIT akTUBHOCTU cepana. Yem Gosblie
yeJbHBII Bec acToT asibga-, 6eTa- 1 raMMa-pUTMOB B 0e3-
JIOMWHAHTHOH YaCTOTHOH CTPYKType HEYCBOEHWS PUTMA,
TeM rury6sKe TageHue TabraIbHOCTU cep/iia u pacnaz (yHK-
[MOHAJIBHOM 11€JIOCTHOCTU MHOKapAa 1pu (hUOPUILISIUN

JKEJTYTOYKOB.
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HOCTPC&HVIM&I}TAOHHI)IC OCAO}KHGHMH.

Cnexrpanpbiii anamms DKI MeTogom GercTporo mpe-
obpasoBanust Dypbe B 4aCTOTHBIX AUANIA30HAX, COOTBETCT-
BYIOIINX YaCTOTHBIM J[Hana3oHaM puTtMoB DI, mosBomser
00BEKTUBHO OIPEIENSATh CTAAMU HEYCBOEHUSI PUTMA C JI0-
MUHAHTHOM 1 G€3/I0MUHAHTHOI YaCTOTHOU CTPYKTYPOH BO
BCEM /JMalla30He — Ha BCEX CTaAUSAX pasBuTust hubpuiis-
1K JKEeJYI0UYKOB Cep/lia COOaKH.
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