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BNMUAHUE KAPOUOUUKITUOA HA SJNEKTPO®U3NOITOMMYECKHUE
NMAPAMETPbI CEPOUA NPU CTUMYNAUUUN BNYXOAIOLWENO HEPBA
B OMNbITAX HA HAPKOTU3UPOBAHHbLIX COBAKAX

H. B. KaepwmHa, B. B. JlbickoBues, E. IN. Monosa’

B HUU dapmakonorun um. B. B. 3akycoBa PAMH cuHTe31pOBaH U W3y4YeH HOBBIH OpH-
TMHAJIbHBIN aHTHapuTMHYecKuil npenapar 11 xiacca — KapUOLUKINI, KOTOPbIH ddexTu-
BeH Ipu (GuOpWIIILUY Opecepauii, BEI3BAHHON 3IEKTpUUECKON cTUMYIsiuell Omysxaaro-
mero Hepsa. M3ywann snektpodmsnonorndeckue 3GQGeKTsl KapIHOMHUKINAA ¢ TOMOIIBI0
MeTo/Ia IPOTPAMMHOI MEKTPHUECKOH CTUMYIILSIIINY MHOKap/a Ha (oHe pa3ipakeHHs IepH-
(epudeckoro oTpeska MpaBoro OIy:KAAFOIIETO HepBa MMEKTPHIESCKIM TOKOM BO3PACTarOMIEH
gacToTel. Ha (oHe cTuMynsanum OmykIaroIero HepBa KapAHOIMKIIH BBI3BIBAET XapaKTep-
HBIC JJISI HETO 3J1eKTpodusnonornuyeckue 3pQeKTsl, B IEPBYIO OUYEPelb BIUSAET HA PEHOJIs-
pu3aluo U nposesieHue B AV-y3ne. KpoMe Toro, KapIHOLUKIUA yCTPaHIET BbI3bIBAEMOE
Oy K JAIOIIM HEPBOM YTHETCHHE (PYyHKIH CHHYCOBOTO U aTPHOBCHTPHKYILIPHOTO y3JI0B U
M3MEHEHHE POBEACHNUS MO MPEeICepANsIM H skemynodkam. [Ipu sTom naHHSI 3ddekT HocuT
J10303aBUCHUMBIH Xapakrep. JleliCTBUE KapIHOLMKINAA B YCIOBUAX aKTHBALMU IapacuMIIa-
THYECKOTO OT/IEJIa HEPBHOM CHCTEMBI ABJISETCS YACTOTHO-HE3aBUCUMBIM.

KiroueBblie cioBa: BarotoHHuYeckast GUOPHILIAIMS TPEACEPANiA, Oy IArOIINil HEpB, aHTH-

aputMmudeckuit npenapar Il kmacca, mporpaMMHas CTUMYJISLUS MHOKap/a

BBEOEHUE

OUOPHUIITATNS TIPEACEPIUH SIBISCTCS OMHOM U3 HanOO-
Jiee JacThIX ()OPM apUTMHIN, BCTPEUAIONINXCS B TPAKTHKE
Bpada. B HacTosee BpeMst KIIMHUIMCTHI HE PACIIONararoT
JIOCTaTOYHBIM KOJMYECTBOM 3()(EKTHBHBIX HPEIapaToB,
OBICTPO KynHPYHOMUX (GUOPHIUIALNI0 NpeAcepanil u, Ta-
KHM 00pa3oM, TPEeIOTBPAINAONINX Pa3BUTHE TPOMOOIM-
Oonmyeckux ocnoxkHeHui [7 —9]. Takas curyarnus siBU-
JIach OCHOBAHHEM JUISl TOMCKA HOBBIX I((PEKTUBHEIX IIpe-
rapaToB, Mpekpamaronmx Guopmsuo npeacepani. B
MOCIIEAHUE TOIBI C 3TOU MENBI0 CTAIN IIHPOKO IIPHMEHSTH
anTHapuTMU4eckue npenaparsl 111 kracca — uOyTrimua u
nodermwmmn [5, 6]. OcobeHHO 3(D(HEKTUBHBIMU SIBIISIOTCS
npenapartsl 111 kmacca, nefictBue KOTOphIX He ocnabeBaeTt
IIPY YBETWYCHUHM YaCTOTHI CEPICUHBIX COKPALICHHUH, TO
€CTh OHH SIBIIIOTCS YaCTOTHO-HE3aBHCHMBIMH [1, 2, 14,
16]. B skcriepumenTe M KIMHUKE YCTAHOBIECHO, YTO BaXK-
HYIO pOJb B BO3HHKHOBEHHH W TOIACPKAHUN HUOPHIIIS-
UM TIPECEPIUil UrpacT TMOBBIIICHUE TOHYCa ONTy»KIaro-
mero Hepsa [11, 12]. Bei3piBaemMoe MocCiIeTHUM yKOpOUe-
HUe 3(pPEeKTHBHOTO pedpakTepHOro Meproa MPenCcepInii
CO3JaeT YCIOBHSA UIS PA3BUTHSI APUTMHN MO0 MEXaHH3MY
re-entry [3, 15, 18]. brnaromgapsi cocoOHOCTH yBETHYH-
BaTh pePpPaKTEpPHOCTh AHTHAPUTMHUCCKHE TIPETIapaThl
[T xmacca okazanuch 3PPEKTUBHBIMUA Ha SKCIIEPHUMEHTA-
JBHBIX MOJIEIISIX BATOTOHWYIECKOH (PHOPMILIAILINY TIpesicep-
it [10, 17, 18]. Kpome Toro, B nccie1oBaHUSIX TOCIEA-
HUX JIET YCTaHOBJIEHO, YTO AEHCTBHE HEKOTOPHIX Iperapa-
toB Il Kitacca cBsi3aHoO ¢ ONOKamoOM KaauMeBOIO KaHaja,
AKTHBHPYEMOTO aICTHIXOIMHOM Yepe3 M,-PeIenTOpHI

! JlaGopatopus (apmMakomoriu KpoBOoOOpAIICHHS (PYKOBOZHTEID
— mnpod. H. B. Kasepuna) I'Y HUU c¢apmakonornn PAMH
um. B. B. 3akycoBa, Mockga, 125315, yn. banruiickas, 8.
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cepana (Igc)- braromaps Hammumro aHTHXOIHHEpPTHUYE-
CKHUX CBOWCTB OHH MOTYT OBITh BBICOKOA((EKTHBHBIMU
nipu GpubpmLsIuy npencepauii [13, 19, 20].

B uccnenoBanusx, mpoBeIEHHBIX paHee, YCTaHOBIICHO,
YTO OPUTHHAIBHBIA aHTHAPUTMUYICCKUHN TIperapaT KapIu-
OIMKJIMJI, CHHTE3UPOBAaHHBIN M HccaenoBaHHbll B HUN
(dapmaxkoorun um. B. B. 3akycosa [1], mposiBisieT cBoii-
crea Il kmacca aHTHAPUTMHYECKUX CPEACTB U dderTH-
BEH IpH GUOPWIUISILIMYI NIPEJICEPAA, BBI3BAHHON JIEKTPH-
YECKOH CTUMYIILIMEH Oy K IaloIIero HepBa.

Ilenbto HACTOAILETIO UCCIIEAOBAaHUS SBUIOCH U3YUEHUE
BIIMSIHUSL KapIUOLMKIHMIA Ha 3JICKTPO(PHU3HOIOTHICCKHEe
napamMeTpsl cep/illa HapKOTU3UPOBAHHOH COOAaKH B 3aBH-
CHUMOCTH OT YacCTOThI CTUMYJISIIH Oy IaloIero HepBa B
YCIIOBUSIX TPOrPaMMHOM 3JIEKTPUUECKOM CTUMYJISIIIUU
cepaua.

METOAbl UCCIIEOOBAHUA
1. Xupypeuueckue npoyedypvi

OnbITBl  TPOBOMMIM Ha OECHOPOAHBIX co0akax Macco
14—19kxr (n=5), HAPKOTH3UPOBAHHBIX OSTAMHHAI-HATPHEM
(30 mr/kr, B Beny) no craguu I11°. J[ONOJHUTENLHOE KOJMYECTBO
STaMUHAJI-HaTpHUsa BBOAWIM IO Mepe HeoOXOIUMOCTH. JKUBOTHBIX
UHTYOHPOBAIIH 1 TIEPEBOIIIIN HA HCKYCCTBEHHYIO BEHTHIISIINIO JIeT-
KHX ¢ momolsio ammapara “®asa” (Poccus). IIpaByro Genpennyio
BEHY KaTeTepH3UPOBAIIH JUIsl BBeleHUs IipenaparoB. [IpaBbiii Oiryxk-
JIAIOIIMK HEPB BBIIENAIN U nepecekanu. Huke mecTa paspesa B 1ie-
pudepraeckyio 4acTb OTpe3Ka OIyKTAlOIIero HepBa BBOAWIN UTO-
JBYATHIA OMIOJISIPHBIA CTUMYITUPYIONIHI JIEKTPOJ] C MEXIIEKTPOI-
HbIM paccrostaieM 0,5 cM. Crumynsnuio OnyJaromero Hepsa
MpoBOAMIH ¢ TomoIsio ctumymsitopa CJI (Poccns).

Bce skcniepuMeHTs! HaYMHAIHM C ONIPEAEICHHs 3aBUCUMOCTH 3a-
MEJJIEHHs] CHHYCOBOTO PUTMa OT YacTOTHI CTUMYIISIIIUH OITy»*KJaro-
mero Hepsa. CTUMYIISIUIO TIPOBOJMIN TIPSIMOYTOJIBHEIMI UMITYITh-
CaMH JUTUTEIIBHOCTBIO 2 MC, aMILUTHTYy rogoupamu ot 1 no 2V. Hc-
MOJNB30BATIM 4acToThl OoT 2 10 12I'm. Crpomnu 3aBHCHMOCTD
mMenenust uarepsanos PP, PQ, AH u HV ot wactoTtsl ctumynsuuu
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JlnnHa cepieuHoro nuKia, Mc
CBbH-Ha one cTumMynsanuu OIyKAa0Iero Hepsa
¢ Oon & CBH A Kapmwonmkiuz 2,5 mr/kr A Kapmwonwmknua 2,5 mr/kr+CBH
B Kapauouukaua 5 Mr/kr o Kapmuouwmkmua 5 mr/kr+CBH don e CBH
—— Kapauorwknuyg 2,5 mr/kr = - = Kapauonuknng 2,5 Mr/Kr+CBH s Kapauouuknua 2,5 Mr/kr - = = = Kapauormkiun S5 mr/xr+CBH

Puc. 1. Biusnue kapauonukina (2,5 — 5 Mr/xr, B BeHy) Ha nuntepsan QT 1pu pasinyHbIX 4ACTOTAX HABA3AHHOTO PUTMA B ONBITAX HA HAp-

KOTH3HPOBaHHBIX cobakax (1 = 5).

don

Kapauounkmun (2,5 Mr/Kkr)

Kapanouunknus (5 mr/kr)

v =0.24x + 191, > = 0,65, p < 0,05

y=10,26x+325,7=0,35,p<0,05

v =0,16x + 385, > = 0,13, p = 0,053

Ha ¢one cTumyssiiim Gy /1aromiero Hepsa

y=0,29x + 180, 2 = 0,69, p < 0,05

y=0,24x + 191, ¥ = 0,54, p < 0,05

[y =0,15x + 385, 2 = 0,13, p = 0,052

Gy aatoliero Hepsa. Jlajee IpOBOAMIN CTUMYJISLUIO IPEACEPAUIt
IIPSAMOYTOJIBbHBIMU UMITYIbCAMU AIUTEIBHOCTHIO 0,2 MC; aMIUIUTYRy
IOBBIIIAY O YCTOHYMBOIO OTBETA M yBeaU4YMBanu B 2 pasza. Ompe-
JIeTBSUTH ANIEKTPO(U3HOIOTHUSCKHe TTapaMeTphl MHOKap/a ¢ MOMO-
IIBIO IPOrPaMMHON eKTprdeckoit crumyrsinueit (I19C).

2. Ilpomokon cmumynsiyuu.

1. Yacras ctumynsinus npeacepauit cepusimu u3 10 umn ¢ mno-
CTENEHHO Bo3pacraroleil yactoroit (Mmeton S1S1).

2. Ctumynsnys peAcepaAnii ONUHOYHBIMU TPEXKIEBPEMEHHBIMU
UMITYJIbCAMHM C TIOCTOSIHHOM 4acTOTOM 0a30BOro purma (MeTox
S1S2). B kauectBe 6a30BOr0 prUTMa MCIOIB30BAIH YaCTOTHI, COOT-
BETCTBYIOIINE JIMTEIBHOCTH MHTEPBAJIOB MEXAy cTumyiamu 450,
350 1 300 mc.

3. CTuMynsus JKeTyI0IKOB OANHOTHBIMH TPEX/IeBPEMEHHBIMU
crumynamu (Metox S1S2) Ha GoHe HaBA3aHHOTO 0A30BOTO PUTMA.

DIeKTPOPHU3NOIOrHIECKOE HCCIICI0BaHUE IPOBOAMIN HA (hOHE
MIOPOTOBOM YaCTOTHI CTUMYJIALIMU OJy’)KIAIoNIero HepBa U 0e3 Hee.
Omnpenensuin  pa3iM4HbIe  EKTPOPHU3NOIOTHYECKIE IapaMeTphl
cepaua: JUIMHy cepaedHoro nukia (marepsai PP), narepsanst OKI:
PQ, QT, a Taxxe nunrtepansl rucorpammel PA; AH u HV. Brogunu
KapAMOLKUKIK B 1038X 2,5 ¥ 5 MI/KT ¥ [OBTOPSUIA BECH IIPOTOKOI
nccieoBaHus. Pe3ynbraTel BEMUCISUIM B MPOIEHTAaX OT (OHA U
CPaBHUBAIN C KOHTPOJBHBIMH 3HAUYEHUSIMH C TOMOIIBIO TapHOTO
kputepust CtbiofenTa. CTaTUCTHUECKN 3HAYUMBIMHU Pa3IHUHs MpH-
HuManu npu p < 0,05. Pe3ynbrarsl mapameTpuyecKux Mokasarenei
npeacTaBisd B Bune M £ S. JIns aHanm3a 3aBUCUMOCTEH HCIIONb-
30BaJIM PETPECCUOHHBIN aHA/IN3. YpaBHEHHUE MPSAMO NpeICTaBIIsIIN
B BHAE y = ox + (3. JII XapaKTepUCTUKHI TECHOTHI CBSI3U BHIYUCIISIIIN
k03 (HIIEHT Koppemsan (7).

PE3YJNIbTATblI U UX OBCYXOEHUE

I. Bausnue xapouoyuxauda Ha snekmpogusuonocute-
CKUe napamempul cepoya Ha hoHe CIuMYIsyuu 6IyHcod-
ouje20 Hepea 8 YCI0BUAX NPOSPAMMHOU INEeKMPUYECKOU
CMUMYTSYUL.

HccnenoBanue HAYMHAIN C U3yUYSHUS BIUSHUS KapIuo-
nuKIuAa Ha 3aBucuMocTh naTepsasioB DKI': QT, PQ u ru-
corpammbl AH u HV, a Takke BpeMeHU BOCCTAaHOBJICHHUS
(yskmu curycoBoro y3ina (BBOCY) ot 4acToThl CTUMY-
nsauuu Muokapaa MetonoMm S1S1 Ha ¢oHe pasapakeHHs
ONy»KJTAIOIIEero HepBa AIEKTPHUYSCKUM TOKOM. HamOoib-
MK WHTEPEC MPEACTABISIIN JaHHbIE, KaCAIOIIUeCs U3Me-
nenust uaTepBana QT. B xontpone narepsan QT ¢ yBenu-
YEHHUEM YacCTOTHI CTUMYIIALUHU JTOCTOBEPHO YKOPauMBaeT-
cs1. Ha goHe ctuMynsinu Oy KIaroIIero HepBa 3Ta 3aBH-
CUMOCTh coxpansiercs. [Ipu pa3apaxeHnu Omyxaaoero
HepBa KapAMOIMKINI B J103aX 2,5 — 5 MI/KI BBI3BIBACT
yBennueHue uurepsaiga QT Ha Bcex yacToTax HaBsI3aHHO-
ro purMa. JlaHHbIH 3QPEKT He YMECHBIIACTCS C YBEIHUC-
HUEM YaCTOThI HABA3aHHOTO PUTMa, U €r0 HHTCHCUBHOCTh
BO3PACTaeT ¢ yBeJIWYeHueM 110356l (puc. 1, 3).

BakHbIM BOMPOCOM SIBIISICTCSI BBISICHEHUE BJIMSHUE
Omy>kaaroriero Hepsa Ha 3aBucuMocth BBOCY ot gacrto-
Thl CTUMYJISALIMU, TO €CTh COXPAHSACT JM KapAWOIUKIHU]L
CBOE BJIMSHUE HA BbILLIEYKa3aHHbBIN MapaMeTp MpHu akTHUBa-
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Jlnuna cepieuHoro nuKia, Mc
CBbH-Ha ¢one cTumyInsaumu OyKAar0IIero Hepsa

¢ @on <& CBH

| Kap[mo]_[m(np[[[ 5 Mr/Kr O KapI[I/IOLH/IKHI/II[ 5 mr/kr+CBH

—— Kapauouwkimuyg 2,5 mr/kr - = = Kapanorwkinug 2,5 Mr/kr+CBH s Kapuonuunkiua 2,5 Mr/kr

A Kapmwormkiuz 2,5 mr/kr

don e CBH
= = = Kapauouwkiuyg 5 mr/kr+CBH

Puc. 2. Biusnue kapauonukianaa (2,5 — 5 Mr/Kr, B BeHy) Ha uHTepBai PP Ipy pasinyHbIX 4acTOTax HABA3aHHOTO PUTMA B ONBITAX HA Hap-

KOTH3HPOBAaHHBIX cobakax (n = 5).

don

Kapauounkmun (2,5 Mr/kr)

Kapanouunknuj (5 mr/kr)

y=-0,33x + 807, > = 0,07, p < 0,05

y=-0,38x + 958, > = 0,06, p < 0,05

y=— 0,52x + 1041, > =0,14, p < 0,05

Ha ¢one crumyssiim Gry>k/1aromiero Hepsa

y=—048x + 1129, 2 = 0,05, p = 0,1081 |y =— 0,30x + 1066, > = 0,02, p = 0,5163 |y = — 0,56x + 1099, r* = 0,13, p < 0,05

MU MapacUMIaTUYEeCKOro OT/ea HepBHOU cuctembl? B
KOHTpOHe C yBeJII/I‘{CHI/IeM YaCTOThI CTI/IMyJ'IHL[I/II/I MI/IOKap—
na BBOCY noctoBepHo Bo3pactaeT. Ha gone akTuBamuu
Oy KIIAI0NIEeTo HepBa 3Ta 3aBUCUMOCTh HE TIPOSBISIETCS U
HaOJIroZlaeTcss 3HauuTeNnbHOE Bo3pacTtaHne BBOCY Ha
BCEX HCIONB3yeMbIX dacToTax. [Ipu aToMm rpaduku, oTpa-
JKarouue yKasaHHon 3aBUCUMOCTH HpI/I CTI/IMyJIﬂHI/II/I
Oy KIIaloNIero HepBa U 0e3 Hee, JIOCTOBEPHO Pa3IHyaroT-
¢ Mexay coboi. Kapmuomukiama B no3e 2,5 Mr/kr Ha
(oHe aKTHBAIMU ONYKIAFOIIETO HEPBa BBI3BIBACT OOJIb-
miee yeenmuenne BBOCY, yem 6e3 Hero, u Habmonaemast
paHee 3aBUCHMOCTh MEX/y YKa3aHHBIM ITapaMeTpOM U Ya-
cTotoit cepieunbix cokpameHuid (UCC) He mposBiseTcs.
B 1o3¢ 5 Mr/Kr KapauOUMKIMI Ha (OHE CTHMYISALUH
Oy KTAIOIIET0 HepBa HE YBEJIMYHBACT CBOCTO BIUSHHS HA
BB®CY. Takum 00pa3oM, MOXKHO 3aKIIFOUYNTh, YTO U3yYa-
eMBbIH mpenapar B OOJIbIIIeH J103¢ MPEIOTBPAIAcT BhI3BaH-
HOE BarycoM BBIPAKCHHOC YTHETECHHE (DYHKIIUH CHHYCO-
BOTO y31na (puc. 2, 3).

Janee n3zyyanu BIMSHHUE KapIUOLMKIMIA NIPU CTUMY-
JAUUK OJTy>KAAIOLIEero HepBa Ha JJIUTEIbHOCTh MHTEpBajIa
PQ, otpaxaromero mnpoBeleHHE MO NPEACEPIUsIM HU
AV-y3iy u cucteme [mca-Ilypkunne. B xoHTpOse ¢ yBe-
JIMYEHHUE YacTOThl HAaBA3aHHOIO puTMa MHTepBan PQ mno-
CTOBEPHO BO3pAaCTaeT, TO €CTh MPOBEICHUE 3aMEIAETC.
Ha ¢one crumynsanunm Ony>xIaromero HepBa 3aBUCUMOCTh

untepBana PQ or YCC, nabnrogaemasi B KOHTPOJIE, COXpa-
HsieTcss. OnHaKo aOCONIOTHBIC 3Ha4YeHWs HHTepBana PQ
CTaTUCTUYECKH 3HAUMMO BO3PAcTaloT IIPU BCEX YaCTOTaX.
Taxkum 006pa3oM, akTUBaLUs OJyXIAIOLIEr0 HEpBa MIPUBO-
JUT K 3aMEUICHUIO MIPOBEIEHHUsI B OCHOBHOM B AV-y3ie.
Ha ¢done pazapaskenust OmyxIarommero HepBa KapIHoIHK-
JU]T B M3YYCHHBIX J103aX BBI3BIBACT HEOOJBIIOE, HO IOCTO-
BEpHOE yBenuueHue mHTepBaia PQ, u 3aBUCHMOCTH OT
YCC, nabmomaemas B KOHTPOJIE, COXpaHsIeTCs. YBenue-
Hue uHTepBasa PQ nox BIMsHUEM KapIHOLMKINIA BbI3Ba-
HO yrHeTeHHeM MpoBeneHus no AV-ysny. ['paduku, orpa-
JKaIOLUE BIIMSHME KapAWOIMKINIA HA 3aBUCUMOCTH PQ
oT YCC B yCIIOBHSAX CTUMYJISIIMH ONy>KIAIOIIETO HEPBA U
0e3 Hee, JJOCTOBEPHO He pasiuyaroTcs. B Oombireid mo3e
KapIUOLMKIN] BbI3bIBAET yBEIMUeHHE UHTepBana PQ He-
3aBHCHUMO OT YacTOThl HAaBA3aHHOTO PUTMA, TO €CTh IIPO-
SBJISIET YaCTOTHO- HE3aBUCUMBIN 3(D(HEKT.

bruio IMPOAHAJIU3UPOBAHO BJIMAHUEC KapAUOIUKIINAA Ha
uHTepBasbl rucorpammbl AH n HV Ha Gone ctumynsiimn
Oy’kaaroliero Hepsa Ui Oojee MOAPOOHOTrO orperese-
HUsI BO3JCHCTBUS M3yyaeMoro mpemnapara u Oy kaarolie-
IO HEpBa Ha pa3JIM4HbIE OTAENbI IIPOBOIALIEH CUCTEMBI
cepaua. B xontpone unrepBan AH, xapaxrepusyrommi
nposeneHne B AV-y3ie, ¢ YBENTUYEHUEM YacTOTHl CTUMY-
JSIMM MHOKapla JIOCTOBEpHO Bo3pactaeT. IloBblieHue
TOHyca ONyXJaIoLIero HepBa NPHUBOAUT K YTHETEHHIO
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mpoBeneHust B AV-ysine, untepBan AH Bospacraer. [lpu
atoM 3aBucumocth AH ot UCC, HabOnromaemasi B KOHTPO-
ne, coxpansiercs. Ha ¢oHe akTuBauuu napacumriaTuye-
CKOTO OT/IeJIa HEPBHOM CHUCTEMbI KapAHOLMKIUA B 00eux
M3y4YaeMbIX [103aX BBI3BIBACT YTHETCHHE NPOBEICHHS B
AV-y31e u Bo3pactanue unrepsaina AH. IIpu stom ¢ yBe-
JIMYEHUEeM YacTOThl CTUMYISLUM MUOKap/aa He Habmrona-
eTcsl JalbHEeHIIero 3aMeJIeHHs MPOBEACHUS, TO €CTh He
BbIsIBIIEHA 3aBUCUMOCTh Mexay uarepsaiom AH u UCC.

BnusiHue kapAMOLMKINAA IPU CTUMYIISLIUN Oy /1ako-
LIero HepBa Ha BHYTPHKETYI0YKOBOE [TPOBEICHUE OLIEHH-
BaJIM 10 U3MEHEHUIO HHTepBaia rucorpammsl HV. B koHT-
poie He HaOmomaercs W3MeHeHHWs WHTepBana HV mpu
YBEJIMYEHUH YACTOThl HaBA3aHHOTO puTMa. CTUMYIALUS
OMy)KHAIOIIero HepBa TaKKe HE OKasplBaja 3aMETHOTO
BJIMSIHUS Ha npoBeneHue mno cucreme [ uca-Ilypkunse. Ha
(hone crumynsiiuu Oy Iarorero Hepsa A(h(HeKThl KapIu-
OLIMKJIM/Ia Ha BHYTPUIKEITYI0YKOBOE MPOBEICHHUE HE IPO-
SIBJISUTUCK.

Takum 00pazoM, KapIHOUUKIHI Ha (OHE CTUMYIISIHN
Omyxmarornero Hepsa yBenumuuBaeT uHTepBan QT, mpu
9TOM JAHHBINA d(PPEKT HOCUT YaCTOTHO-HE3aBUCHUMEBIH Xa-
paxrep. [Ipemapar npenoTBpamaer BeI3pIBaEMoOe OyKa-
IOLIMM HEpBOM YyBenudeHue uHrepBajoB PQ, AH wu
BB®CY, npu 3TOM ¢ yBeTHYEHHUEM JI03bI BO3PACTAET WH-
TEHCUBHOCTH d(P(PEKTOB.

1l. Brusnue xapOuoyuxauoa Ha s1ekmpo@uzuoiocuye-
CKUe napamempul cepoya Ha (GoHe cmumyisayuu oayxncoa-
1ouje2o Hepea dNEeKMpUIecKuUM MmoKom ospacmaiowell 4a-
cmomul.

[IpoBenen ananm3 m3menenust uarepBanoB DKI: QT,
PP, PQ u rucorpammer: PA, AH u HV non Bnustnuem xap-
JUOIMKIIAIA B J103aX 2,5 W 5 MT/KT TIpH pasipakeHun
OTy’>KIAIOIIEr0 HepBa AIEKTPHUSCKIM TOKOM C BO3pacTa-
fomeit gactoroit. [Ipu crumyssiium GIry>karoiero Hepsa
Habmonaercs yninuHenue uarepsaia QT. ITo mepe yBenu-
YEHHUs1 YaCTOTHI pa3ipaskarolIero TOKa IPOUCXOIUT yBeIlu-

HWsmenenue unrepsana QT, %
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Puc. 3. Biusnue kapauonukiuaa (2,5 — 5 Mr/Kr, B BeHy) Ha WH-
tepBan QT (a ) u Ha Opagukapauro (O ) IPH CTUMYISALIH OTy>KIar0-
IIEr0 HepBa AIEKTPUUSCKUM TOKOM Pa3JIMYHOM YacTOTHI B ONBITAX
Ha HapKOTU3UPOBaHHBIX cobakax (1 = 5).

1 — KOHTPOIIb, 2 — KapMOLMKIIM 2,5 MI/KT; 3 — KapMOLUKIIHI 5 MI'/KT.

yenue mnpupocrta wuHtepBana QT (AQT). Baenenwue
KapAMOLMKINAA B JI03€ 5 MI/KI BBI3BIBAET YBEIMYECHUE
naTepBasia QT. OmxHaKO 3TO U3MEHEHUE HE 3aBUCHT OT Ya-
CTOTBI Pa3pasKeHUs OITyKIAIOIIET0 HePBa U OCTASTCS MO-
CTOSTHHBIM (pHC. 3, ).

BaXHBIM BOIPOCOM SIBJSICTCSI BBIICHCHHUC BIIUSIHUS
kapauorukinaa Ha YCC B yCIOBHAX CTUMYJISIIHH Oy K-
JIAFOIIIETO HEPBA AIICKTPUICCKHM TOKOM Pa3IHYHON YacTo-

N3smenenne unrepsaia PQ noxa BausHuem kapamouukanaa (2,5 — 5 mr/kr, B BeHy) npu ctumyasinuu 6ayxnaiomero nepsa (CBH) anekrpuye-
CKMM TOKOM Pa3/IM4HOi 4aCTOThI B ONbITAX HA HADKOTH3MPOBAHHBIX codakax (n =5, M+ §)

APQ ot dona, mc

APQ ot CBH, mc

CBH, I'n Ha done CBH Kapanonuxnns, Kapaunonuxmung, Kapauonuxmnung, Kapauonuxnung,
2,5 Mr/kr 5 mr/kr 2,5 mMr/kr 5 mr/kr
2 13,0 £2,4% 1,4+24 13,6 £1,3* - 11,6 £ 3,4% 0,6 £2,7
3 13,6 £ 3,1%* 1,0 £ 4,0 15,0 £2,5% - 12,6 £5,0* 1,4£4,0
4 17,8 £3,1% 1,8+2,3 15,8 +2,3% - 16,0 £ 3,8% -2,0+£3,8
5 19,8 £ 3,1%* 7,2+43 18,4 £2,7* — 12,7 £5,3* -1,4+41
6 25,0 £2,8* 8,8+7,3 18,6 £ 3,8% -16,2+£7,8 -6,4+47
7 25,4 £4,2% 9,8 £6,2 14,8 £ 2,4%* -156+74 -10,6 £ 4,8
8 25,6 £3,0* 15,6 £7.8 16,4 £ 2,4% -10,0 £ 8,4 -9,2 £3,9%
9 27,4 +£5,4* 7,4+42 16,4 £ 1,1%* —-23,8+7,1%* — 14,8 £ 5,9*
10 30,8 £ 3,9% 18,0 £ 5,1 18,4 £ 2,6%* -12,8 £6,4 - 12,4 +4,7%
11 25,5 £ 6,0%* 13,5+ 1,3% 18,0 + 1,9% -13,0£6,3 -8,5+£6,2
12 36,0 £9,0%* 22,3 +£2,4% 17,5 £2,3*% -11,5+£5.4 — 14,3 £4,9*

* p<0,05.




34

Thl. [Ipu cTtumynsanun OnyxJarolero Hepea HaOJroaeTcst
Bo3pacranue unrepsana PP, To ects 3amennenune YCC.
[Ipu 3TOM YeM BbIlIE YaCTOTA CTUMYJISLUHU, TEM CHIIbHEE
BbIpakeHa Opanukapaus. Kapauounknun B no3e 5 MI/KT
MOJTHOCTBIO TIPEIOTBPAINACT BBI3bIBAEMOE Oy IAIOIIHM
HEPBOM 3aMeIJICHHE CEPACYHOTO puTMa (pHc. 3, 6).

Ha ¢one crumynsanum Ony>KAaroolero Hepa BHYTPH-
MIPEJICEpIHOE TIPOBEIICHUE YCKOPSETCS, TO €CTh WHTEPBAI
PA yxopauuBaercs. Kapauouumkiaua BbI3bIBaeT 3amenjie-
HUE NPOBEJICHH 110 MpeacepaAnsM: uutepsai PA yminHs-
ercs. B mo3e 2,5 Mr/Kr KapAHOLMKIIU IPH MEHBIIEH Jac-
TOTE pa3fpakeHus OJIy’KAAIOLIero HepBa COXPaHSAET CBOE
BJIIMSIHME Ha TIPOBEJeHHE MO mpencepausm. OIHAKO MpH
BO3pACTaHUX YaCTOTHI ANEKTPUIECKON CTUMYIISIINN OITyK-
JTAFOIIETO HepBa, 3P (PEKT KapIHOIHKIHIA HE IPOSBISICTCS
u, HaunHas ¢ 7 — 8 ', untepBan PA ykopaunBaercs. Bme-
CTE C TEM B JIO3€ 5 MI/KI' KapAHOIMKIIU/ BbI3bIBAET 3aMe/I-
JIHHE MPOBEACHUS MO MpeNCcCepArsM HE3aBHCUMO OT akK-
TUBHOCTHU Onyxatoniero Hepsa. Takum o0pa3om, B 060Jb-
el 103e KapAUOLMKIINA YCTPaHAET BIUSHUE IIOCIIEIHETO
Ha MPOBOJAIILYIO CUCTEMY IPEACEPIuil.

Crumyrsius 671y KIIaI0IIero HepBa MPUBOIUT K 3aMejl-
JIEHUIO TIpoBeieHns 1o AV-y3my: natepsan AH rucorpam-
MBI B JJAHHBIX YCJIOBHUSIX Bo3pacTaeT. Kapauouukiny Bbl-
3bIBA€T JJOCTOBEPHO MEHbIlIee yAIuMHeHue unrepsana AH,
4eM CTUMYILSIHS OMysxiaromiero Heppa. Takum oOpazom,
KapIUOLMKIN] NPEIOTBPAIlAaeT BBIPAKEHHOE YTHETEHUE
mpoBeneHust 1Mo AV-y3iy, BbI3bIBAEMOE ONyXKIAIOLINM
HEPBOM.

B xoHTpose ¢ yBennueHrneM UHTEHCUBHOCTH CTUMYIIS-
uuu Omyxaromero Hepsa uHtepsai PQ Bospacraer. Kap-
JHOIUKINA B 1103 2,5 Mr/Kr IIPU HEBBICOKOM YacCTOTE
pazzapaskeHust OJTy>KAAI0IEro HepBa BbI3bIBAET U3MEHEHHS
uHTepBasa PQ 1o cpaBHEHMIO C KOHTPOJIEM 3HAYUTENILHO
MEHbILIE, YeM I10]1 BIUsHUEM nociennero. Ilpu Bo3pacra-
HUH YacTOTbI CTUMYJISILIMKM U3MEHEeHUs uHTepBaia PQ cra-
HOBSITCS COMOCTAaBUMBIMHU C TaKOBBIMH TIPU BaroTOHHYe-
cKo cTumyIsiiuH. TakuM 00pazoM, KapIUMOIUKITHIL B J103€
2,5 MI/KT MpEeIOTBpANIaeT yBelIuueHue wuHrepana PQ
T0J] BIMSTHUEM CTUMYIISALIMH OITy’KAAI0IIEero HepBa MpH He-
OONBIION YACTOTE pa3Apa’KeHHUs, TOTIa KaK Ha BBICOKUX
4acToTax CTUMYISLUUM JaHHBI 3((deKT KapAHoLuuKIna
ocnabepaer. Kapauouwkiaua B 03¢ 5 MI/KI BBI3BIBAET
yBesnmuenue unrepBaia PQ no cpaBuenuto ¢ ponom. On-
HAKO CJIeyeT 3aMEeTHTh, YTO JAHHOE U3MECHEHHUE HE 3aBH-
CUT OT YaCTOThl CTUMYJISALMHU OJIy)KIAIOIIEro HepBa H
OCTaeTcsl MOCTOSHHBIM. Takum 00pa3oM, KapIHOLMKINA B
JI03€ 5 MI/KT TPEJOTBPAIIAET BbI3HIBAEMOE OIYIKIAIOIIM
HEPBOM YTHETCHHUE MPOBOJIAIICH CUCTEMBI cepiia (Tabnmina).

B xope uccienoBanus HE YCTaHOBIIEHO OIIPEEeSICHHOTO
BIIMSIHUA OMy’KIaromiero Hepsa Ha nHTepBan HV, xapakre-
pusytonmii mpoBefeHue 1o cucteme [ muca-Ilypkunbe.
Bimsinue kapauonumkiuaa Ha uHTepBan HV ObuIo HeEro-
CTOSIHHBIM M B JIO3€ 2,5 MI/KT NPaKTHYECKH HE MPOSIBIIA-
JIOCh.

H. B. Kaepuna u ap.

Takum 00pa3oMm, KapAHOLMKINI Ha (OHE aKTHBALUH
Omyxnatoriero Hepsa yumHser uatepBai QT, Ho ycTpa-
HSET BIMAHUE ONyXAarouiero Hepsa Ha nuHTepBaibsl DK
PP, PQ u rucorpammer: PA, AH u HV.

Takum 00pazom, Ha (HOHE CTHMYJISIIIAN OIYKIAFOIIETO
HepBa KapAWOUWKINI MPOSBIACT THUIHWYHBIC JUIS HETO
ANEKTPOPUIUOTOTHICCKUE FIPPEKTHI, B 0COOCHHOCTH BIIH-
STHAE Ha penojisipu3anuio u nposeaeane B AV-ysmie. Kpo-
M€ TOTO, KapJHOIUKIIH IIPEJOTBPAIIACT BEI3EIBAEMOC Ba-
TYCOM yTHETeHHE (DYHKINH CHHYCOBOTO W aTPHOBEHTPH-
KYJISIPHOTO Y3JI0B U M3MEHEHHUE IPOBEACHHS TI0 TIpeacep-
JUSIM U kenynodkam. [Ipu 3Tom faaHHBIA 3()(EKT HOCHUT
JI0303aBUCUMBIN xapakTep. JlelicTBue KapAuOLMKIUAA B
YCTIOBUSX aKTUBALMH MAapacUMIIATHICCKOTO OTAeTa Hep-
BHOH CHCTEMBI SIBJISICTCS] YACTOTHO-HE3aBHCHUMBIM.

CriocoOHOCTh KapAMOLHUKINAA COXPAHITh CBOU 3JIEKT-
podusnonorunyeckue 3pGexTs IPH CTUMYIIALUH OTyX/1a-
IOIIEr0 HEepBa, MO-BUANMOMY, OOBSICHSCTCS HAIUIHEM Y
HEero aHTHXOJIMHEPTHYECKUX CBOMCTB. B ombITax c ucmo-
JH30BaHUEM PAJAUOIUIAHAHOTO METOAA YCTAHOBJIEHO, YTO
KapAUOLMKINA MOXXET OJIOKHPOBATh XOJIHMHOPEIECTITOPEL.
M,-XOJIMHOPELENTOPbl HAXOAATCS MPEUMYIICCTBEHHO B
npencepansix (4) 1 COOTBETCTBEHHO KOHTPOIHUPYIOT (PyH-
KLU0 CUHYCOBOIO M AV-y31I0B, @ TakXkKe IIPOBEACHUE II0
npencepansaM. CTUMYISIMS M-XOIHHOPELENTOPOB CepALa
BBI3BIBACT yTHETCHHE (DYHKIIUH CHHYCOBOTO Y3714 ¥ BCIIEA-
CTBHE 3TOTO PA3BUBACTCS OpaguKapaus, yBEINYHBACTCS
BB®CY u yruerenne (yHKIMH aTpHOBEHTPUKYISIPHOTO
y351a, CIIEIOBATEIbHO, 3aMEUIIETCS MpeCepIHO-KeTy-
Jo4uKoBO€ TpoBesneHue. CKOpOCTh MPOBEACHHS IO TMPEa-
CEpANSM YBEIHUUBACTCS, a TAKXKE YKOpauuBaeTcs dPdek-
TUBHBIH pedpakTepHblii nepuox mpencepauit. Kapauo-
IUKJIN YTHETaeT (YHKIMIO CHHYCOBOTO Yy371a, HO B
MeHbIIIEH cTerneHu, yem Omyxaatomuii HepB. Ha ¢one
CTUMYIISIIMN OJTy’KJAOIIEero HepBa KapIUOLMKIINI MPea-
OTBpAIACT 3HAYUTEIPHOE YTHETCHUE (DYHKIIMN CHHYCOBO-
ro ysna OMyKTalolIMM HEpPBOM IIPH Pa3IpakeHUH €ro
3IEKTPUYECKUM TOKOM BBICOKOW 4acTOTHI. AHAJIOTHYHOE
JieficTBHE HAOMIONAETCS U TI0 OTHOIICHUH K AV-y31y.

Kapauonukiuy BeI3bIBacT yBennieHue 3(pdeKTHBHOrO
pedpaxrepHOro Mepuoaa MPEeICcepanii, a TakkKe 3aMeie-
HIE MPOBEJCHUS 110 TpencepansM. Ha ¢one crumymsamun
Oy’KIarolIero Heppa Ipenapar IOJHOCTBIO COXpPaHSIET
CBOE MEKTPO(PUZNOTOTHIECKOE TCUCTBHE HA TPEACEPIHSL.
[Ipn 9acTOTHO-3aBHCUMOM H3MEHEHUH AIIEKTPO(OU3UOIO-
THYCCKHX MApaMETPOB Ceplla, TAKUX Kak HHTepBajibl PQ,
QT u AH, a taxoke BBOCY Ha ¢oHe 3neKTpuiecKoi CTH-
MYJALUANA MUOKap/a, KapIMOLMKIHMJ MPOSBISIET YacTOT-
HO-HE3aBUCHMOE JICHCTBHUE, TO €CTh C YBCIUYCHHEM Yac-
TOTBHIl HaBS3aHHOTO pUTMa d(PPEKTHl KapIUOIMKINIA HE
ocnabeparoT. Takum o0pa3oMm, Ha (DOHE CTUMYIIHU
OJy’KIaroIIero HepBa NECTBHE KapAHOUUKINAIA HE Ocia-
OeBaeT P BHICOKOI YacTOTE CepICYHBIX COKpalieHui. B
paHee NPOBEJECHHBIX HCCIEJOBAHUSAX YCTAHOBJIEHO, YTO
KapIUOLUKIN] OJOKUpPYET Kak OBICTPO aKTUBHUPYEMBIH
(Ig,), Tak ¥ MeaneHHO akTUBUpPYeMbld (Iy,) KOMIOHEHTBbI
KaJIMEBOTO TOKAa 3aJepyKaHHOro BeIIpsMmieHus. C 3THM
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CBOICTBOM CBSI3BIBAIOT €r0 CIOCOOHOCTb YBEIMYHMBATH
untepBasl QT u s¢dpdexruBHbIe pedpakTepHbIe MEPUOIBI
npeacepanii U xxenyaouxos Hesasucumo ot YCC. Dddek-
TUBHOCTh HEKOTOphIX mpenaparoB Il kimacca mpu ¢uod-
PHWUIALUY OpefcepAnil OOBSICHSAIOT TaKkKe UX CIOCOOHO-
CThIO YTHETaTb AKTUBHUPYEMbIH aleTHIXOJUHOM KaJue-
BBl TOK (I Acy), OMOKMPYS MYCKapMHOBBIE PELENTOPBL.
Bo3MoxHO, KapAHOLMKINA CIIOCOOEH TaKKe yrHeTaTh aK-
THBMPYEMBbIH allETHIXOIMHOM KalueBbId TOK (Iy ), 1O-
nobHo E-4031, ambocunuay u coranony [13, 20], ans xo-
TOPBIX YCTaHOBJIEH ATOT 3 (eKT. ITH BeuiecTBa MoJaaBis-
I0T BaroTOHMYecKyro ¢GuOpwsinuio npexacepauil. Ilpu
pasapaxkeHUH OIy>KIAIOLIEr0 HepBa SIEKTPUUECKUM TO-
KOM C BO3pacTarolleil 4acToTol HaOI0qaeTCsl 3HaUUTEIb-
Hble M3MEHEHHUS NIEKTPO(U3NOJIOTHYECKUX MapaMeTpOB
cepaua. BeeneHue kapaIMOLUUKIMIA MPEIOTBPAILACT BbI-
3bIBaEMYI0 OJTyXIAIOLIMM HEPBOM OpaJuKapIulio, yrHeTe-
HHE NpoBeeHHs 0 AV-y31y, a TaKKe YCKOPEHHE TPOBe-
JIeHHs 1o mpeacepausM. TakuM o0pa3oM, KapIHOLUKIN
yCTpaHsieT BIusgHue OIyKIalolero HepBa Ha MUOKap/I.

BbIBO[bl

1. Kapauonuking — HOBBIA OPUTMHAIbHbBII aHTHAPUT-
Muueckuid npenapar Il kinacca B yClIOBUAX CTUMYJISLUU
OJTy’KAAIOIIEr0 HEPBa MOTHOCTHIO MPOSIBISIET CBOM HJIEKT-
podusnonornueckue dhGeKThl: yBeTUUICHUE PENosipu3a-
uH, 3PQPEKTUBHBIX pedpaKTepHBIX MEPUOAOB Tpecep-
U U JKETyJI0YKOB, YTHETeHHE (DYHKIMH CHHYCOBOTO H
AV-y3110B. D(HekTsl KapAHOIHMKINIA HOCAT J10303aBUCH-
MBI Xapakrep.

2. Kapauonukiuja mpenoTBpalllacT  BbI3bIBAEMYIO
OMy’>KAAIOMNM HEPBOM OpaguKapIuio U yrHETeHHE (PyHK-
LMY CUHYCOBOIO U AV-y3I10B, a TaKk€ U3MEHEHUs IIPOBe-
JICHUS TI0 TIPEACEPIAMSIM.

3. B ycnoBusix CTUMYIISIIIMK Oy KIIAIOIIETo HepBa JIek-
CTBHE KapAMOLMKINAA HE OClabeBaeT MpU yBEIUYCHHH
JaCTOTHI CEP/ICUHBIX COKPAIICHUH, TO €CTh SBJISIETCS Jac-
TOTHO-HE3aBUCHMBIM.
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EFFECT OF CARDIOCYCLIDE ON THE ELECTROPHYSIOLOGICAL

PARAMETERS OF HEART IN EXPERIMENTS

WITH VAGUS NERVE EXCITATION IN NARCOTIZED DOGS

N. V. Kaverina, V. V. Lyskovtsev, and E. P. Popova

Laboratory of Circulation System Pharmacology, Institute of Pharmacology, Russian Academy of Medical Sciences,

Baltiiskaya ul. 8, Moscow, 125315 Russia

The new class I1I antiarrhythmic agent cardiocyclide effectively suppresses atrioventricular fibrillations caused by the vagus nerve excitation in narcotized
dogs. The electrophysiological effect of cardiocyclide was studied by method of programmed electric stimulation of myocardium on the background of excitati-
on of the a peripheral segment of the right vagus by current pulses of increasing frequency. On this background, cardiocyclide exhibited characteristic effects
manifested primarily in the repolarization and the AV node conduction. In addition, the drug eliminated suppression of the sinus and atrioventricular nodes and
changes in the atrioventricular conduction caused by the vagus nerve. This drug effect was dose-dependent. The action of cardiocyclide in response to activati-
on of the parasympathetic nervous system was independent of the frequency of the induced heart rate.





