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AHTUAPUTMUYECKUE CBOWUCTBA 30HUIMOPUOA

(9KCNEPUMEHTAJIbHOE UCCIEOOBAHME)

A. A. Cnacos, H. A. 'ypoBa, A. C. TumocheeBa, C. M. Copokun!

B skcnepuMeHTax Ha KpbIcax M3ydeHbl AHTHAPUTMHUYECKHE CBOWCTBA HMHTHUOUTOpA
Na'/H™-06MenHuKa 30HUMOpHIa. Ha Mofieny 45-MUHYTHOH HIIeMHH MHOKAp/Ia ¢ TIOCIeTy-
Iolel 45-MuHyTHOH penepdysueil mpenapar B 2 paza CHWXKaJI BBIPaKEHHOCTb IOCTPEIep-

¢y3uonHbIX Hapymenuil putMa (p < 0,05). Ha Mozmenu 7-MUHYTHOH HileMuu MHOKapia ¢
nocieayroniel S-MUHyTHOU periepdy3ueii 30HUIMOpU PEI0TBpaIlall pa3BUTHE PUOPUILIS-

LUK KesynodkoB B 71,43 % ciyuaes, 1o cpaBHeHHIO ¢ KoHTpousieM (p < 0,05). Coequnenue
YBEIMYMBAJIO TTOPOT IEKTPHUECKUX (GUOpmuLIIMid Ha 69,23 %, u cokpamaio BpeMms 10

BOCCTaHOBJIEHUs puTMa Ha 37,85 %.

Kimouessle ci1oBa: Na'/H -00MeHHHUK; 30HAIOPH; OCTpenepdy3HOHHbIE aPUTMHIL; TIOPOT

bubpuLIIUi.

BBEAOEHUE

OnacHble A JKU3HU HapyLIEHWs PUTMA, TaKHE Kak
GuOPMILISILINS KENTYAOYKOB HIIM OJIOKaZa CHHYCOBOTO U
aTPUOBEHTPUKYIISIPHOTO Y3JI0B, SIBJISIIOTCS OJHOW M3 MpHU-
YUH BHE3amHoOW cepaeuHoit cmeptu [7, 12]. Ilpornos u
npodwIakTUKa JaHHBIX 3a00JieBaHUK Yy TAlMEHTOB,
HMEIOIIMX B aHAMHE3e MIIEMHUYECKYI0 OOJE3Hb Cepala
WK CePACYHYIO0 HEIOCTATOYHOCTH, SIBIISIFOTCS BayKHBIMH
JUIsL TIPOJUIEHUS U YJIyYIIEHUs KadecTBa XU3HU. B »ToM
o05acT HMCIONB3YIOTCS He(PapMaKoJOIrHYECKUE CTpare-
T'HH, TaKHE KaK UMIUIAaHTALUs KapAuoBepTepa-aehuopu-
JSITOpa WK KaTeTepHas abialusi TPUTTEPHBIX 30H M MPO-
BOISIIMX TmyTelt [7, 11], Tak u apmaxosorndyeckue moj-
X0/l YMEHBIIICHUS OCTPOIO MOBPEKACHUS MUOKapaa Ipu
nmemMun Muokapa [7, 9, 15].

B Hacrosmee BpeMst IS NEPBHYHOM NPOQHIAKTHKA
OTIACHBIX HApYIIEHWH pHUTMa pa3padoTaHa KOHIICTIIIHS
upstream Tepanuu (aHTHPEMOIYIHPYIOIIeH Teparuu) [7,
11, 12]. OHa ocHOBaHa Ha CIIOCOOHOCTH HEAHTHAPUTMHU-
YECKHUX IMPEIaparoB BIUATH HA CyOCTpar U pakTophl puc-
Ka pa3BUTHS aPUTMHHA, TEM CaMbIM MOIU(UIMPOBATH CIIe-
IU(pHUIECKHE ITyCKOBBIE MEXaHU3MEI, CBSI3aHHBIE ¢ MOP]O-
JOTHYECKHM  PEMONEIMPOBaHNEM, H IPEAOTBPAIIATh
TaXWapUTMHUH, a 3HAYUT CHIDKATh PUCK BHE3AIHOM cep-
JIEYHOM cMepTH. B mepByro ouepennb, K HUIM OTHOCSITCS HH-
TUOUTOPBI aHTMOTCH3UHITPEBPAIAIOIIEro (epMEeHTa, CTa-
THHBI, TIOJINHEHACHIIIEHHBIE )KUPHBIE KUCIOTHI [7, 12, 15].
U sta rpynma moxet pacmmpsThes [S, 16]. B Hacrosmee
BpeMsI MPEACTAaBISCT HHTEPEC U3YUCHHE aHTHAPUTMHYC-
CKHX CBOMCTB HHTHOMTOPOB HATPUH-BOIOPOTHOTO OOMEH-
muka (NHE) [10, 15, 16]. B coBpemeHHoOl nuTeparype
OIyOJIMKOBaHbI JIAHHBIE 00 aHTHAPUTMHUYESCKOM TIpoduIe
Takux n3duparenbHbIx OnokaropoB NHE kak xapumnopwun,

' TBOY Bhiciero npogeccronansuoro oGpasosanus “Bomrorpas-
CKHUH rOCyIapCTBEHHBII METUIIMHCKHII YHUBEpCHTET MuHHCTEp-
cTBa 3apaBooxpanenust Poccuiickoit ®enepauun (I'BOY BIIO
Boar'MVY Munszapasa Poccun), 400131, Bonrorpan, . Ilas-
mux 6opuos, 1.
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HOE-694, BIIB-513, FR-168888 u np. Ha mozensx nepe-
BSI3KM JIEBOM KOPOHApHOM apTepuu C MOcienylouiei pe-
nepQy3uei y SKCIIepUMEHTATBHBIX KPBIC, COOAK, CBUHEH,
NMEKTPUUCCKUX (HOPMIIISIIUSIX KEITyAOUKOB Yy KpBIC U
CTUMYJISIIIMK TIpencepauit y cobak [13, 14]. Jlannbie co-
€IMHEHHS CHMKAJIM BEPOSITHOCTh PA3BUTHS HIIEMHUS-UH-
JyLHPOBaHHOM JKeTy0YKOBON TaXUKapAUU U [TOCTpenep-
(by3uOHHBIX (PUOPHILISIIINI KETYJOUKOB, OCIIA0JISIITH K-
TPOPHU3HOJIOTHIECKOE PEMOJCITHPOBAHNE, TPHUBOIIIN K
CIOHTaHHOH AeQuOpUIIALUK. B MeHbIIel cTerleHn HHTH-
outopel NHE okazanuck 3pQeKTHBHBI MPH IKCIICPUMEH-
TAJIbHBIX aPUTMHUSX, B MEXaHU3ME KOTOPBIX JIEKHUT “Ca’’
neperpyska”’ HEHWIIEMHUYECKOTo T'eHe3a, HalpuMep BbI-
3BaHHBIX KaTeXOJIAMUHAMU WM arOHUCTaMU Kalllla-omHo-
uaHbIX peuenropos [13, 14]. B nuteparype BeTpedarorcs
pa3po3HEHHbIE JaHHbIE 00 aHTHAPUTMUYECKUX CBOWCTBAX
Haunbonee aktuBHOTO HHrHOMTOpa NHE 30HHMIOpHAA.

Llenpro HACTOSIIIETO UCCICIOBAHUS SBUIOCH KOMITICKC-
HO€ JKCIEPUMEHTAJbHOE W3YyYeHHE aHTHAPUTMUYECKOTO
U aHTUPUOPHIUIATOPHOTO SPPEKTOB CEICKTUBHOTO MHIH-
o6uropa NHE 3onunopuna y xpeic.

METOAbl NCCNNEAOBAHUA

OKCTIepUMEHTHI OBUTH BBITIOTHEHBI Ha 32 KpbIcax-caM-
kax u 34 xpbicax-camiax (6enbie OECIOPOAHBIE KPBICH,
OI'VIT TIXK “PanmmonoBo” PAMH, BeTeprunapHoe cBue-
tenbeTBO 247 Ne 0080153 ot 28.11.2012), xoTOpBIX CO-
Jepkanu B ycnoBusix BuBapus BoarI’MYVY c¢ ecrectsen-
HBIM CBETOBBIM PEKMMOM Ha CTaHAAPTHOM nuete Jadopa-
TOpPHBIX XUBOTHBIX B cooTBeTcTBHH ¢ [[OCT P 50258-92
(1993). UccnenoBanust MpOBOAMIIM B COOTBETCTBHH C MPH-
MEHUMBIMH TpeOOBaHUAMU I'oCT NCO/MBK
17025-2009, TOCT P CO 5725-2002 u “IIpaBun nabo-
paTOpHON TPAKTUKK, YTBEPKICHHBIX MpHKazoM MuH-
3npascoupa3Butus PO ot 23 asrycra 2010 Ne 708H, ¢ co-
omoneHneM “EBporelickoil KOHBEHIIMU O 3allUTe MO3BO-
HOYHBIX JKUBOTHBIX, UCIIOJIB3YEMBIX JUIS KCIIEPUMEHTOB
WIA B UHBIX HAy4YHBIX [EJsIX”. Bee skcnmepuMeHTsl Obun
07100peHbl DTHUYECKUM KoMHUTeTOM Bosrorpajackoro rocy-
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JTApCTBEHHOTO MEAUIIUHCKOIO YHUBEPCUTETA, MPOTOKOIN
Ne 126-2011 ot 02 ¢peBpansa 2011 .

Ha mepBoM 3Tamne u3y4eHO BIMSHHE 30HHIIOpHAA Ha
pa3BUTHE M THKECTh AIKCHEPUMEHTAIBHBIX HapyIICHUH
pUTMa CepIEYHBIX COKpAIEHHH HIIEeMHYECKOro reHesa
[1]. Bece uccnenoBanust NpOBOAUIM B YCIOBHAX HApKO3a
(xsopanruapar, 400 MI/Kr, BHyTPHOPIOIINHHO), UCKYCCT-
BEHHOW BEHTHJISIIIUU JICTKUX, TOPAKOTOMUH, IIEPUKAPAOTO-
MUH.

JuTenpHy0 MIIEMHMIO MHOKapla MOJAEIUPOBAIM Y
KpbIc-caMoK (1 = 26) maccoit 270 — 350 r myTem nepeBss-
K1 0OOIIero CTBoOJIA JIeBoi KopoHapHoi aprepuu (JIKA) B
TedeHue 45 MUH ¢ TIoceaytomei 45-MUHYTHOH periepdy-
3uei. 30HUMOPHU ISl U3YyUYCHHUs] aHTHAPUTMUYECKON aK-
TUBHOCTH BBOAWHM 3a 10 MuH 110 peniepdy3un. TspKecTb
HapyLIeHUs] pUTMa CEPIACYHON IESATENbHOCTH OLIEHHUBAIN
o GayibHOM 1miKanue [4].

AHTHOUOPUIIATOPHBIN 3(D(EKT 30HUIOpHIA H3ydann
y KpbIc-camiioB (n = 22) maccoii 380 — 450 r npu KpaTKo-
BpEMEHHOW MIIIEMUH MHOKap/ia B TeYeHHUE 7 MUH C TIOCIIe-
nyromeit S-MuHyTHOH periepdysueii. [Ipenapar BBoanim
3a 5 MUH JI0 UIIEMUH.

Ha Bropom stame Ha kpblcax-caMuax (n = 12) uzyueno
BJIMSIHAE 30HUTIOPHJIA Ha TIOPOT DJIEKTPUYCSCKUX (PuOpHII-
JISMI JKETYJI09KOB (Hapko3 ypetaH 1,3 r/kr, BHyTpuOpIo-
[IMHHO). DNEKTPHUYCCKYIO0 CTUMYJLIHIO OCYIIeCTBILSIIN
cepueit u3 20 mpSAMOYTOJIbHBIX MMITYIbCOB ITOCTOSIHHOTO
TOKa YBEJIMYUBAIOILEHCS MHTEHCUBHOCTH (AJUTEIBHOCTD
ctumyna — 4 Mc, yactora — 50 UMII/C) ¢ TIOMOIIBIO UM-
TUTAHTUPOBAHHBIX B MHOKap/l JICBOTO JKeNylIouka Ha pac-
crostHuH 0,5 CM IpyT OT JIpyra JBYX IMO30J0YEHHBIX JICK-
TpomoB snekTpoctumyiatopoM HSE  Stimulator 11
(HugoSachElectronik, I'epmanusi). 3a mopor 3jeKTpuye-
CKOH (pUOPUIUIALUY KETYITOYKOB NPUHUMATIH MUHUMAJb-
HYIO CHIIy TOKA, BBI3BIBAIOILYIO MTPU ABYKPATHOM MOBTOPE-
HUM QUOpHUTALUIO Kemyno4ukoB [6]. [lopor ompenensiu
gepe3 5 MHH IOCJC BBEACHUS BEIIECTBA C HHTCPBAJIOM
TECTUPYIOIINX UMITYJIbCOB 2 — 3 MHUH.

Ha TperbeM nTame M3ydeHO BIMSHUE 30HHUIOPHIA Ha
OCHOBHBIE TapaMeTpbl 3ekTpokapauorpammbl (OKI) y
WHTaKTHBIX KpbIC-caMOK (7 = 6) maccoii 220 — 250 T B yc-
JIOBHSAX HapKo3a. 3aluch MPOBOAMIN JIO M 4Yepe3 5 MHH
rociie BBeleHus npenapara. OUEeHUBAIU MPOIAOIIKHTEIb-
Hocth P, PQ, QRS, QT, QTc, RR B cexynnax, Beicoty R B
MB, UCC B yn/mMuH.

A. A. CnacoB u ap.

Bo Bcex cepusx uccnepoBanuid 3oHunopun (SIGMA,
CIIIA) u3yyanu B 03¢ | MI/KT 1IpU OJHOKPAaTHOM BHYT-
puBeHHOM BBezieHHH B o0beme 0,1 mut Ha 100 r Macchl xu-
BOTHOTO. B KauecTBe KOHTPOJISI UCIONIB30BAIM PACTBOPH-
TeNb (M30TOHUYECKUN PAacTBOP HATPUs XJIOpHUIA) B DKBU-
BaJICHTHBIX 00bEeMax.

Perucrparnuio OKI' mpomsBogunu Bo Il crammapraom
OTBEJICHUU Ha KOMIIBIOTEPHOM 3IeKTpokapauorpade “Tlo-
mi-Criexktp 8/B” (“Heipocodt”, Poccus) wim anmekTpo-
kapauorpage 9K 4T-02 (Poccus).

TsxecTs apUTMUM OILCHUBAIHN C TOMOIIBI0 OATITBHOI
cucTeMmsl [2].

Bce craructuyeckue pacuersl NPOBOAMIM C IPUMEHE-
HUEM TIaKeTa TMPUKIATHBIX MporpamMm Statistica s
Windows 6.0, ¢upmsr StatSoft, Inc. (CLIA). ITpoBoauu
MOMApHOE CpPaBHEHHWE BBIOOPOK C  HCIOIB30BAaHHEM
U-kputeprusa Manna — YutHuU. [unore3y o cymecTBoBa-
HUM Pa3IMyuil MeX1y BbIOOpKaMU MIPUHUMAIIN IIPU yPOB-
He p < 0,05.

PE3YNbTATbI U UX OBCYXXAOEHUE

ApUTMHUU TIPEJCTABISIOT COO0H OnHy M3 (popM MmoBpe-
JKIEeHUsT MUOKap/a. B pannroro 1a dasy umemun (niepBbie
10 MuH) HapymieHUST pUTMa BO3HUKAIOT M0 MEXaHU3MY
MIOBTOPHOTO ~ BXOXKACHHSI  BO30YXKIAIOIIETO  HMITYJIbCa
(re-entry). DT0 CBSI3aHO C 3aMeNJICHHUEM JETOJSPU3AINH
KapIMOMHOITUTOB B 30He MieMud. B panHioro 1b (mocie-
nyrore 10 — 60 MuH) U no3aHio0 (6osee 60 MuH) (asbl
UIIEMHH, a TAaKoKe TPH penepy3udl pa3BHTHE apUTMHUN
MIPOUCXOIUT HE TOJBKO TI0 re-entry, HO M IPH YIaCTHH K-
TOITMYECKOTO aBTOMaTu3Ma [8].

[TosToMy Ha mepBOM 3Tane ObIIM W3y4YCHBI AaHTHAPHUT-
MHYECKHE CBOMCTBA 30HUIIOpHJAa Ha MOACIAX KakK IJIr-
TEJNBHOM, TaK U KPAaTKOBPEMEHHOW MIIeMUu/penepy3nu.

Ha monenyu mimuTenpHON UIleMHun/penepy3un mpu 1e-
PEBsI3KE JICBOM KOPOHAPHON apTepPHH Y KHUBOTHBIX pa3BH-
BAJINCHh MPU3HAKH UIIEMAYECKOTO MOBPEKICHUS MUOKAp-
na: nogbeMel cermenTa ST U CHI)KEHHE aMILTUTYABI 3y011a
R, perucTpupoBaiy HaKEITyIOUKOBBIE M JKEIYIOYKOBEIC
HapymieHus putMa. Jlmaamuka pocra cermenra ST Ha ATa-
nax JUTUTENEHON WIIeMHuU/penepy3un MUOKapaa y KpbIC
npencTapiceHa B Tabn. 1. Cineqyer oTMETUTh, YTO y KOH-
TPOJIBHBIX JKUBOTHBIX MoabeM cermeHTa ST coxpassuics
HA JJOCTATOYHO BBICOKOM YpPOBHE KaK B IIEPHO] HUIICMHH,
TaKk U B TEYCHUE BCETO IMOCTperep(y3HOHHOTO IepHO.a,

Ta6nuua 1. BiausHue 30HMNOpPHMAA MPU BHYTPUBEHHOM BBeldeHHM B 103¢ 1 Mr/Kr Ha QMHAMHKY moabema cermeHTa ST Ha 3Tanmax AIUTETbHOM

uiemuu/penepdy3un Muokapaa y kpeic (B MB, M + m)

Hcxognoe 3naue-
Ne CoenuHeHue n A

WNwemust, Mun

Penepdysus, mun

HH1C 5 30 45 5 45
1. KonTpounb 12 0,11 0,03 0,64 £0,08°  0,63+0,05° 0,73+0,10° 0,52+0,05° 0,50+ 0,03"
2. 3oHUIOpHL 14 0,12 + 0,03 0,60 £0,06°  0,69+0,07° 0,66+0,07" 0,48+0,06° 0,36+ 0,05

¥
— Pa3NIUYMs CTATHCTUYECKH 3HAYUMBI 110 CPAaBHEHHUIO ¢ ucxonoM (p < 0,05);

- pas3iIuyKs CTATUCTUYECKH 3HAYMMBI 110 CPABHEHHIO C KOHTpoJeM (p < 0,05);
— pa3InYMs CTATHCTUYECKY 3HAYMMBI 110 CpaBHEHHIo ¢ nmemuei 30 muH (p < 0,05).




AHTHApUTMH4YECKHE CBOHCTBA 30HUIIOPUAA

YTO CBHUJETENBCTBYET O JAOMOJHUTEIBFHOM MOBPEXKIA0-
ieM JAeWCTBUM penepdy3uu Ha MUoKap/ [8].

[Tocne BBenmeHus 3oHUNOpUAA 3a 10 MuH 10 periepdy-
3WM HAMETHIAch TEHICHIUS K CHIDKCHHIO MOABEMa Cer-
MeHTa ST. B mocrpenepdy3noHHBIN TIEPHOJ TaHHAS TSH-
JISHIIUS TIPOIOJDKIIIACh, M K 45 MUH JaHHBIA ITOKa3aTeib
cHu3WICA Ha 28 % IO OTHOLIEHHIO K KOHTPOJIO M Ha
47,8 % mo ortHomennto k wmemun 30 muH (p <0,05)
(tabn. 1). IlomHoOM HOpManm3amuu ypoBHs cermeHTa ST
HE MIPOMCXOAMIO B 00CHX TPYIIIIaX.

Bo Bcex 3KchepUMEHTANBHBIX TpyIMIax HapyIIeHUs
pUTMa B HIIEMHYECKUH TMEPHOJl COCTAaBWIIM B CPEIHEM
2,14 6anna (tabxn. 2). B nepuon penepdysun y KOHTPOIb-
HBIX JKMBOTHBIX MPOMU3OILIO YTSDKEICHHE (OpM pa3BH-
BaIOIIMXCA APUTMUIN Kak Ha paHHEM (depe3 5 MUH), TaK U
Ha no3aHeM (uepe3 45 MuH) sTanax. TspKkecTs HapyImeHHH
pHUTMa cocTaBmia B cpegHeM 2,42 Gama.

[Tocne BBeneHUs 30HUNOPHUIA HAMETHIIACh TEHACHIUS
K CHIDKEHHIO TsDKeCTH apuTMuu. [Ipu OaiipHON OleHke
apUTMUH, BOSHUKIIUX B perepdy3HOHHBIN IEPHUO, K KOH-
1y nepuoja HaOironeHus (45 MUH) BBIPAKEHHOCTb Hapy-
LIeHWH CHHU3WJIAch MOYTH B 1,5 pasza Mo OTHOIIGHUIO K
koHTpoO (p < 0,05) (Tadm. 2).

[Tpu m3yveHun aHTUHUOPHUIIISITOPHOTO dPPEKTa 30HH-
MOpHUJIa Ha MOJICIIH KPaTKOBPEMEHHOHW HiieMun/pernepdy-
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3WH MHOKap/ia ObIJIO OKa3aHO, YTO B KOHTPOJIBHOM cepruu
HCCIieNoOBaHUN (GUOPHILISAIINY JKEITYI0YKOB Pa3BUBAIUCH B
86,67 % ciyuaeB, py BBEICHIH 30HUMIOPHU/IA 32 5 MUH JI0
umeMuu — B 28,57 % cityuaes.

Takum 00pa3oM, 30HUIOPUA B 03€ | MI/KT BHYTpH-
BCHHO IT0Ka3aJl aHTHAPHUTMHUYECKYIO aKTUBHOCTH MIPU €T0
BBEJICHUH KaK JI0 UIIEMUH, TaK U mepes penepysuei.

ITopor snexTpryeckux GUOPILIALNN cepana B ycio-
BUSIX MILIEMHUHM MHOKapia cHipkaercsa. [Ipu sTom MHOrHe
AHTHAPUTMHUYCCKUC ITPENaparsl B YCIOBHUAX HIIEMHUH yBeE-
JUYUBAIOT PUCK MpohuOpuIUIsiTOpHOTO AeiicTBus [3, 8].
[Touck coenuHeHH ¢ aHTUPUOPHIUIATOPHBIMH CBOWUCTBA-
MU OCTaeTCsl akTyallbHOU 3anaueil. B mepuon anexrpuue-
CKUX CTUMYJLIIUI HE MPOMCXOAUT ITOJHOIIEHHOTO COKpa-
IICHUS JKEIYJ0YKOB CEp/Ild, YTO MPUBOJUT K Pa3BHTHIO
KPaTKOBPEMEHHOTO MIIIEMHUYECKOTO MOBPEIKACHHUS, a, CIIe-
JIOBaTeIIbHO, K aKTUBAIIMA HATPHI-BOIOPOIHOTO OOMEH-
Huka [13, 14]. ITosTomy, UCXOs U3 MPEIBAPUTEIBHO T10-
Jy4YEHHBIX AaHHBIX, HA BTOPOM 3Tale OBUIO PEIICHO H3Y-
YHUTh BIMSHUE 30HUTIOPUA HAa TIOPOT (PHOPUILISIIHIA.

Y KOHTPOJILHOW TPYIITBI JKUBOTHBIX JIO M MOCIIE BBEJIC-
HUsI (DU3HOIOTUYECKOTO PACTBOPA HOPOT BOSHUKHOBCHUS
U TIPONOJDKUTEIBHOCTh (HOPHWILIAIUA HE W3MEHHIHNCH
(tabin. 3). 30HUIIOPUA BBI3BAJ MOBBILIEHUE MOPOTa JJIEK-
TpUIECKUX (PUOPIIUIAIMI MO OTHOIIEHHIO K MCXOIHBIM

Tabnuua 2. Bansaue 30HUNIOpUAA MPU BHYTPUBEHHOM BBECICHHUU B 103€ 1 MI‘/KI‘ HA TAXKECTb Hapymel-mﬁ puT™Ma Ha dTanax JUIATEIbHON uiie-

mun/penepdy3un MHOKapaa y Kpsic (B 6amiax, M+ m)

HcxomHoe 3Ha-

Wmemust, Mmun

Penepdysus, mun

Ne  CoenuHenue n CHUG

HcHH 5 30 45 5 30 45
1. Kourpois 12 0,58+0,23 2,17+0,11 2,08+0,15 233+0,14 2,59+0,15 225+0,13 2,42+0,15
2. 3oHHmopup 14 0,64 + 0,20 2,14+ 0,18 2,07 +0,17 2,07 +0,17 2,00 £ 0,15 1,93+0,20 1,64 +0,20*

* — pa3N4us CTATHCTHYCCKU 3HAYUMBI I10 CPaBHEHHIO ¢ KOHTpouieM (p < 0,05).

Tab6nuua 3. BiausHHe 30HUMOPUAA NPH BHYTPMBEHHOM BBeJEHHH B 03¢ 1 MI/Kr Ha MOPOr 3JeKTPUYecKUX (PHOPHILIALMIA KeJyT0YKOB cepaa

y kpbic (M + m)

Wcxonubie GuOpUILIAIUN

CDHGpI/IHJ'[HLII/IPI IOCJIC BBEACHUS COCIMHCHUS

Ne Coenunenue n
ITopor, mA IIpogomKuTenbHOCTB, C ITopor, mA IIpogomKuTenbHOCTB, C
1. @usnonoruyeckui 6 1,38 £ 0,24 78,75 + 12,81 1,38 £ 0,24 63,75 £ 3,75
pacTBOp
2. 3ouunopus 6 1,30 £ 0,12 72,40 £ 6,54 2,20 £ 0,58 45,00 + 5,17

* — paznnyus, CTATHCTHYECKH 3HAUYMMBI [10 CPaBHEHUIO ¢ ucxooM (p < 0,05);
— pa3yIuyus CTATUCTUYECKU 3HAUMMBI IO CPAaBHEHUIO ¢ KOHTposieM (p < 0,05).

Tabnuiua 4. BausiHue 30HMNMOPHAA Yepe3 5 MUHYT MOC/ie BHYTPUBEHHOro BBeleHus B 03¢ 1 Mr/kr Ha ocHoBHbie mapameTpbl DKI' y HapkoTH-

3UpPOBaHHBIX KpbiC (M + m, n = 6)

IToka3zarens
CoenuHeHHE
P c PO, c ORS, ¢ OT, ¢ QTc, ¢ R, MB RR, c YCC, yn/mMuu
Hexonnoe 0,025 + 0,002 0,047 + 0,003 0,027 = 0,002 0,071 + 0,002 0,190 + 0,004 0,200 + 0,035 0,139 + 0,006 433,00 + 17,57

3HAQYCHHUC

3onunopun 0,027 £ 0,002 0,049 + 0,001 0,026 + 0,002 0,077 £ 0,002 0,201 + 0,008 0,220 £ 0,042 0,150 + 0,010 404,80 + 27,15

* — pazIMYMs CTATUCTUYECKU 3HAYMMBI [10 CPAaBHEHHUIO ¢ KOHTposeM (p < 0,05).
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BHYTPUKNETOYHbIA
AUMAOO3

A. A. CnacoB u ap.

PEMEP®Y3UA

BbICTPOE CHUXEHME KUCNOTHOCTH
BHEKNETOYHOro NnPOCTPAHCTBA

M3IMEHEHMWE rPAOUMEHTA BHE/BHYTPUKINETO4YHbIX NPOTOHOB H+ HA MEMBPAHE CAPKOJNIEMMbI

cTUmMynauua Nn'IJ' OBMEHA (NHE):

4 HHrMBHUTOPbI NHE

YOANAET H® U3 KNETKW, B OBMEH HA Na+

YBENWYEHME KOHUEHTEPALIMU Na* B MMOKAPOE

MNEPErPY3KA BHYTPMKINETOYHOIO Ca*

BO3HHKHO§EHHE 3NEKTPUYECKOW

4 HHrMBHUTOPbI NCX

NOBPEXOEHME MUOKAPOA AKTUBALUMA
HECT*EHI‘II:HOCTH MOBTOPHOIro BXO4aA
UMNYnNbCA
v
APUTMUA

3A0EPXKA NOCTOAENONAPU3ALIMMN
v

CTUMYNAUMUA TPUITEPHOW AKTUBHOCTH

MexaHn3m aHTHapUTMUYECcKOro aeicTBust narudutopo NHE npu uinemun/penepdysun [12]. lpumedanne: NHE — HaTpHii-BoqOpOAHBII

o6mennnk, NCX — Nat/Ca?*-o6menHnK

3Ha4eHusIM Ha 69,2 %, 110 OTHOLIEHHUIO K KOHTPOJII0O — Ha
60 %. IIpu 5TOM BpeMmsi 10 BOCCTAaHOBJIEHHSI HOPMaJIbHOTO
pUTMa COKPAaTHWJIOCh KaK MO OTHOUICHHIO K HCXOTHOMY
3HAUYEHUIO, TaK M K KOHTpoto Ha 37,8 (p < 0,05) u 29,4 %
(p £0,05) coOTBETCTBEHHO.

Takum 00pazoM, OBLIO MOKA3aHO HAIUYUE Yy 30HUTIOPU-
na aHTA(UOPHIUILITOPHBIX CBOMCTB.

[Mockonpky NHE siBisieTcst anexTpoHelTpambHON crc-
TEMOIi, ee MHr'MOMPOBaHNE HETTOCPEICTBEHHO HE 3aTparu-
BAaeT CEPICUHYIO JIEKTPUUECKYIO IesATeNbHOCTh. [loaTomMy
KOCBEHHO WCKJIIOYMTH BIMSIHUE WHTMOWTOpA HATPHI-BO-
JIOPOITHOTO OOMEHHMKA Ha TOTEHIMAI3aBUCHMbIC KaHAIIBI
IIPOBOZAILEH CUCTEMBI BOBMOXKHO IPU U3YYEHUH U3MEHE-
Huil Ha OKT.

[Tpu onieHKe BIMSIHUS 30HUMOPUAA Ha OCHOBHBIE Mapa-
MeTpbl OKI' y HapKOTU3UPOBAHHBIX KPBIC CTaTUCTUYECKH
3HAYMMBIX U3MEHEHUH HE BBIABICHO (Tabi. 4). OTMeueHa
TEH/ICHIIUS K YBEIMUYCHHIO MPOJOJKUTENBHOCTH 3yOra P
u untepBana PQ u, coorBercrBeHHO, cHikeHH0o YCC.
DTO CBUACTENHCTBYET O BO3MOXKHOM BIIUSTHHM 30HUTIOPH-
Jla Ha 3aJICpP’KKy NPOBEICHUS BO3OYKICHUS 110 Tpescep-
nmusim. [logoOuble cBoiictBa nHrnOuTopoB NHE onmcans
B tureparype [13]. Tak, XoTs kapunopuzx He U3MeHsET a-
pametpsl OKI, mokazaHo, 4TO BiMAS Ha pedpaKTepHbIH
MEpUOJ] TIPECepAUN U TIOAABIISIS €ro YKOPOYCHHE, OH KY-
nupyet GuOpHUIAIUN npeacepanii y cobak. [Ipenmomna-
raeMblii MEXaHU3M JIEUCTBUSI 30HUIOPHIA CBsI3aH C Orpa-
HUYCHUEM HU30BITOYHOTO TMOCTYIUICHUs Kalblis BHYTpPb
KapIMOMHUOLIMTOB TIPH HILIEMHH.

[Iponeccrbl, mpoucxoasie B KapAHMOMUOLIMTAX Kak
[IpU UILEMHUH, TaK U NpH penepy3uu, IpUBOIAT K U3Me-
HEHHUIO MIPOTOHHOTO TpajJueHTa Ha MeMOpaHe CapKoJeM-
Mel (puc. 1). 9to crumynupyer NHE, kotopslii ocyecTs-

JSIET CIEAYIONIM OOMEH: BOIOPOX BBIXOIUT M3 KIETKH, a
HaTpui, HA00OPOT, BXOAWUT B KIETKYy. Beiencteue atoro
MPONUCXOIUT yBEIWYCHHE KOHIIEHTPAIUU HATPHUS B MHO-
KapJe U, KaK pe3yibTar 3TOro, “rieperpy3ka’ BHYTpPUKJIe-
TOYHOTO KaJbIusl. I30BITOK HOHOB KaJbIIMs BHI3BIBACT aK-
TUBALUIO MEXaHU3Ma re-entry, 3aepKaHHbIX TOCTAETONS-
pH3anui (TPUITepHyI0 aKTUBHOCTE ), YTO IPUBOIUT K pa3-
BUTHIO ONACHBIX JJIS )KU3HU TaxuapuTMui [8].

B nammx uccrnenoBaHus OBUIO IOKAa3aHO, YTO CEJEK-
TuBHBIA nHrHOMTOp NHE 30HMIOpHA OKa3ancs addexru-
BEH Ha JKCIIEPUMEHTAIIBHBIX MOJACTSAX HAPYIICHUS pUTMA
cep/la uieMuueckoro resesa. [Ipemapar He Oka3bIBaeT
IpPSIMOTO aHTHAPUTMUYECKOTo AeHCcTBHA. Ero saddexts B
OoJblIeil cTeneHH ONOCPeNOBaHbl KapAHONPOTEKTOPHBI-
MU cBolicTBamMH. B paHee mpoBeZIeHHBIX HAMH HCCIIeIOBa-
HUsX [2] ObUIO MOKa3aHO, YTO 30HUIOPHUI Ha MOJIENH
60-MHHYTHOW WIIEMUW M pernepPy3ud YMEHBIIACT 30HY
HEKpo3a, Ipu 3TOM Halmromaercsi Oosee HU3KUN MOIbeM
TporionuHa | B kpoBu. CoBpeMeHHbIE aHTHAPUTMUIECKUE
npernapaTsl U3 TPyMIibl OJOKaTOPOB HATPUEBBIX KAaHAJIOB
WK OJIOKaTOPOB KaJBIHEBHIX KAaHAJIOB ITOKA3aH HU3KYIO
3¢ (dEeKTUBHOCTb, & MHOTJA M OMACHOCTh NMPUMEHEHUS Y
0onbHBIX MH(papkTOM MuoKapaa [7, 11, 13]. CmocoGHOCTh
OTpaHWYMBATh KaJIbIIMEBYIO TEPETPy3Ky JaeT BO3MOXK-
HOCTBh HCIONb30BaTh HrnouTopsl NHE s npenorspa-
IICHUS ONACHBIX HApYIIEHUH pUTMa 70 U B MEPHO]] HIIe-
MHH, TaKXKe U B Iepuox penepdysun. OTCyTCTBUE BIHS-
HUSI Ha IPOBOJISIIYIO CUCTEMY CEpAla, a, CIeI0BATENbHO,
1 BO3MOYKHOT'O KapJIMOETIPECCUBHOIO AEUCTBHSI, HAJTMUHE
KapAUOTIPOTEKTOPHOTO NeicTBus y naruontopa NHE 30-
HUIIOpHJIA JENacT HaTPHH-BOIOPOAHBIA OOMEHHHK IIPH-
BJICKATEILHOM MMIICHBIO JUUIS ITIOMCKA COCIMHCHHUN IS
AQHTHAPUTMUYECKOH TeparuH.



AHTHApUTMH4YECKHE CBOHCTBA 30HUIIOPUAA

BbiBOAO

30HHITOPH] IPU BHYTPUBEHHOM BBEJCHUH KaK JI0, TaK
U B IIEPUOJ UIIEMHH B 103¢ | MI/KT TIPOSIBIICT aHTUAPUT-
MUYECKUE W aHTU(PUOPWILIATOPHBIC CBOMCTBA: B 2 pasa
CHIDKAET BBIPAKCHHOCTH MOCTPENnepPy3nOHHBIX HApyIIe-
HUHW pUTMAa IIpH JuTeNbHo# uiemuu (p < 0,05), npenor-
BpallaeT pa3BuTHe GUOPHIUIAIMU KETYJOUKOB B 5,4 pasa
IpU  KPaTKOBPEMEHHOHW WIIEMHHU; YBEIWYHMBACT IOPOT
ANEKTPUYECKUX (GUOpMIUIILUN skenyaoukoB Ha 60 %, co-
KpamiaeT BpeMsl 10 BOCCTAaHOBICHHs puTMa B 1,4 pasa
(p £0,05) B okCIepuMeHTaX Ha )KUBOTHBIX.

BripaskaeM HCKPEHHIO OJIarofapHOCTh COTPYIHHKAM
HUN ¢apmakonorun um. 3akycoBa PAMH (MockBa)
C. A. Kpsixanosckomy, B. H. Cronspyky, U. b. LHopuny
3a KOHCYJIBTALlMH 110 MIPOBEACHUIO UCCIIEIOBAHUSI.

JINTEPATYPA

1. II. A. T'anenxo-Spomesckuii, H. B. KaBepuna, A. I. Kamkun u
ap., Memoouueckue pexomenOayuu o OOKIUHUYECKOMY U3yUe-
HUIO aHMUAPUMMUYECKUX TeKapCmeeHHbIX cpeocms, B: Pyko-
BOJICTBE 110 IIPOBEICHUIO TOKIMHMYECKUX HCCIEIOBAHHN Jie-
KapcTBeHHBIX cpeacTB. Yacts mepmast, [pup m K, Mocksa
(2012), cc. 385 —416.

2. H. A.T'yposa, A. A. Cniacos, A. C. Tumodeesa u ap., Oxcne-
pum. u knuH. papmaron., 8(76), 17 —20 (2013).

3. H. A. T'yposa, A. A. Cnacos, B. A. Auucumosa, bror. @®LICKD
um. B. A. Anmasosa, 5,5 -9 (2012).

10.

11.

12.

13.

14.
15.

16

17

. H. A. I'ypoBa, M. B. Xaputonosa, H. I [lansmun u ap., Bor-

202pa0cKuil HayuHo-meo. xcyph., 2, 51 — 54 (2012).
. A. A. IpsixoB, B. H. Ileppunosa, U. H. Tropenkos, Becmuux

apummonoeuu, 39, 49 — 52 (2005).
. C. A. Kpsoxanosckuii, B. H. Cromsapyk, M. b. BututHoBa u

ap., Bron. axenepum. 6uon. u meo., 3(149), 290 — 293 (2010).

. C. B. Moucees, Kmun. ¢papmaron. u mep., 3(21), 19-24
(2012).

. H. B. Hapsoknas, JI. H. Macnos, brwoar. @L{CKD um. B. A. An-

Mmaszosa, 5, 56 — 69 (2012).
. B. . Ilerpos, A. A. Cnacos, B. A. Auucumosna, O. B. Kupui-

noB, Becmuux PAMH, 12, 15 — 20 (2003).

A. A. Cmacos, H. A. I'yposa, M. B. XaputoHnoBa, Dxcnepum. u
KauH. ¢hapmaron., 1 (76), 43 — 48 (2013).

3. C. lllorenos, H. U. TlaiinykoBa, H. I'. [lotemxkuna, Poc. kap-
ouon. acypu., 5(91), 6 — 16 (2011).

L. Carlsson, G. Duker, 1. Jacobson, Trends Pharmacol Sci.,
8(31), 364 — 371 (2010).

K. Hashimoto, E. Nagasawa, B. M. Zhu, Myocardial Ischemia
and Preconditioning, N. S. Dhalla, N. Takeda, M. Singh, A.
Lukas (eds.), Kluwer Academic Publishers, Boston (2003),
pp- 389 —397.

M. Karmazyn, Drug Develop. Res., 1(55), 22 — 28 (2002).

S. Nanda, S. M. Siddique, M. W. Martinez, et al., Recent Pat
Cardiovasc Drug Discov., 5(1), 11 — 19 (2010).

. L. Savelieva, J. Camm, Europace, 10(6), 647 — 665 (2008).

Moctynuna 03.04.14

EXPERIMENTAL STUDY OF THE ANTIARRHYTHMIC PROPERTIES OF ZONIPORIDE

A. A. Spasov, N. A. Gurova, A. S. Timofeeva, and S. M. Sorokin

Volgograd State Medical University, plosch. Pavshikh Bortsov 1, Volgograd, 400131 Russia

The antiarrhythmic properties of the Na'/H -exchanger inhibitor zoniporide have been studied in experiments on rats. On the model of 45-min myocardial isc-
hemia followed by 45-min reperfusion, the drug produced a significant (two-fold) decrease in the intensity of post-reperfusion arrhythmias (p < 0.05). On the
model of 7-min ischemia followed by 5-min reperfusion, zoniporide prevented the development of ventricular fibrillation in 71.43% of cases as compared to
control (p < 0.05). The drug also increased the threshold of electrical fibrillation by 69.23% and reduced the time to recovery of the heart thythm by 37.85%.

Keywords: Na'/H'-exchanger; zoniporide; post-reperfusion arrhythmia; fibrillation threshold





