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Pesynbratel KpyMmHBIX 3MUAEMUOJIOTMYECKUX UCCIEIOBAHUI MO3BOJUIN YCTAHOBUTD, YTO YacTOTa CEPACUHBIX
cokpateHuii (HCC) gpisieTcst He3aBUCUMbIM (DaKTOPOM pUCKa, MOBBIIAIOIIMM OOILIYI0, BHE3AITHYIO CMEPTHOC-
TU ¥ CMEPTHOCTD OT CEPIEYHO-COCYIUCThIX 3abosieBaHuil. MiBaOpanuH crienmduyecku cs3biBaercs ¢ f-kaHana-
MM KJIETOK crHycoBoro y3ia (CY), obecrieuuBast cHrxkeHue YCC. bnaronaps crnenuduyeckoMy IeicTBUIO Ha
CVY 1 nzbupaTeabHOMY MMONABJIEHUIO TOKOB Iy uBabpanuH nozosasucuMo cHikaeT YCC B mokoe 1 pu Makcu-
MaJibHOU br3nyeckoil Harpy3Ke 0e3 M3MEHEHMS CPETHETO apTepPUAIbHOTO JaBiIeHMsl. B KpyIHBIX, KITMHAYEC-
KUX UCCIIeTOBaHMSIX ObUIO MOKA3aHO, YTO MBAOPAMH HaPsILy € OJ1aronpusiTHbIM TPoduIeM MepeHOCUMOCTH 00-
JlafaeT 3HaYUTEeJIbHON aHTUAHTUHAIBHON WM aHTUULIEMUYECKO 3(DhEeKTUBHOCTBIO, MO KpailHel Mepe, Takoi
e, KaK U Y CYLIECTBYIOIINX B HACTOSIIIIEE BPEMSI ITPEapaToB ISl JICUCHUSI CTEHOKApIUU — [3-aIpeHo6I0KaTOo-
POB M aHTarOHUCTOB KaJIbLIUS.

Karoueawie caosa: 4actoTa CepIeUHbIX COKpAIIEHUH, CEPIEYHO-COCYANCTas CMEPTHOCTh, MILIeMUYecKast 60J1e3Hb
cepilla, cTabusibHasl CTeHOKapaus, f-kaHasibl, MIOHHbIe TOKM If, uBabpaauH.

Large-scale epidemiological studies have demonstrated that heart rate (HR) is an independent risk factor, increas-
ing total, sudden and cardiovascular mortality risk. Ivabradine specifically binds to sinus node (SN) f-channels and
reduces HR. Due to its specific SN action and selective If current inhibition, ivabradine dose-responsively reduces
HR at rest and maximal physical exertion, without changes in mean blood pressure. It has been shown that ivabra-
dine is not only well-tolerated, but also possesses anti-anginal and anti-ischemic effects, as potent as those for
modern angina treatment agents: beta-blockers and calcium antagonists.

Key words: Heart rate, cardiovascular mortality, coronary heart disease, stable angina, f-channels, If ion currents,
ivabradine.

BBenenne

[lIupoxasi pacmpoCTpaHEHHOCTh CEpPAEUYHO-COCY-
qucTbix 3a0oneBanuit (CC3) u yrpoxkaromniuii pocT Kap-
JIMOBACKYJISIPHOM CMEPTHOCTH AEJIal0T MPo0IeMy MOMcKa
MapKepoB 3a00JIeBaHUIT COCYIOB U cepjilia KpaifHe aKTy-
anbHOM. BBISIBIEHNE TaKUX TTPEAMKTOPOB MOXKET IT03BO-
JIUTh TUaTHOCTUPOBATH OOJIE3Hb €I1Ie 10 €€ KITMHUIEeCKON
MaHudecTalmn, a paHHee Ha3HaYeHUe JICYCHUST — yIyd-
IIUTh TPOTHO3 BEIKMBAEMOCTH.

HayuHble mocTuxeHusl TOCIEAHUX AECATUICTUM
TTO3BOJIUJTN YCTAHOBUTD, UYTO YACTOTA CEPAEUHBIX COKpa-
menuit (YCC) siBnsieTcs: He TOJBKO BaXKHBIM TTapamer-
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pPOM TeMOIVMHAMUKU W TAaTO(hU3UOIOTUIECKON KOMITO-
HeHTolt psia CC3, HO M HE3aBUCUMBIM (DAKTOPOM prCcKa
(®P), yBenmmuuBarolmMM OOIIYI0 CMEPTHOCTh, BHE3all-
Hyto cmepth (BC) u emeptHocTh oT CC3 [1].

OnHo U3 HauboJsiee MHTEPECHBIX MCCAEAOBAHUIA,
MOCBSILEHHBbIX 3TOI TpobemMe, — 0030p, MpeacTaBIeH-
HbIl B 1997T, 0 Teopun B3aumocBs3u YCC u mpoaosku-
TeJIbHOCTU XU3HU [2]. HabmoaeHust 3a MUPOM XKUBOT-
HBIX TTO3BOJIWJIN YCTAHOBUTh, UTO y 00JIee MEJIKMX KUBOT-
HbIX mpu Oosiee BbiIcOKOM ypoBHe HCC HaOmomanach
MEHbIIasi TIPOIOJIKUTEIBHOCTD XU3HU, B TO BPEMs Kak
JUTSL KPYITHBIX XKMBOTHBIX OBLTAa XapaKTepHa oOpaTHasI 3a-
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BUCUMOCTD [3]. OObSICHEHUEM 3TOTO MOXET CIIY>KUTh TOT
dakTt, yTo KO’(pDUIMEHT MOoTepu TeIia MPOMOPLUO-
HaJIbHO YBEJTMYMBACTCSI C YMEHbBIIIEHMEM MAacChl Tea
(pucyHok 1).

OnHako 3Ta Teopusi OblTa TIOJABEPTHYTA KPUTHKE, 1
BBIIBUHYTO TPEIITOJIOKEHUE O TOM, UTO MPOJOLKUATEIb-
HOCTb XV3HU TIPEIOTIPEICIISIET SHEPTeTUIECKNii 0OMeH
KJeTok [4]. ObHapyxeHHast 00paTHasl B3aMMOCBSI3b MEX-
Iy TIpoAoKUATENbHOCTHIO XU3HU U HCC oTpaxaet de-
HOMeH, cortacHo kotopoMy YCC gBmsieTcss MapKepoMm
CKOPOCTH METa0O0IM3Ma M, COOTBETCTBEHHO, YHEPTETH-
YeCKUX TTOTPEeOHOCTEH OpraHn3ma.

O4eBUIHO OHO: oOpaTHasl JUHEWHas 3aBUCH-
MocTb Mexxay HCC u mpoao/KUTEeIbHOCTBIO XKU3HU Xa-
pakTepHa [IJIs1 BCeX MJIEKOMUTAIOLINX, KPOME YeI0BeKa.
CpenHsisi IPOIOJIKUTETLHOCTh XU3HU YeJIOBeKa, Kak
M3BECTHO, cocTanisieT ~ 80 jieT, cpenHee 3HaueHue YCC
B monyssiinu ~ 70 yn/muH. [TpuunHa, KOTOpas MOXeT
OOBSICHUTH OTCYTCTBUE ITON B3aMMOCBSI3M y YeIOBeKa,
BEPOSITHO, KPOETCSI B IOCTMXKEHUSIX HAYKW U METULIUHBI.
boino nokazano, uro YCC B nokoe, Kak MpaBUIO, Bbl-
11Ie y JIIofieH co cJIaObIM (PU3UYECKUM PA3BUTUEM U TLIO-
XUM OOIIIMM COCTOSIHMEM 310pOoBbs [5]. B To Xe Bpems,
MPU HU3KOM YPOBHE (DU3NIECKOTO 37I0POBbSI OTMEYALT-
cs 1 0OoJyiee BBICOKMIT YPOBEHBb CEPICUHO-COCYAMCTON
CMEPTHOCTH.

OnHMM U3 TEePBBIX, KPYITHBIX, SMUIEMUOIOTYEC-
KHX MCCIENOBAHUM, B KOTOPBIX olleHUBanach pojib YCC
kak ®P cmeprHOCTH, cTasmo PpeMUHTEMCKOE MCCIIEO-
BaHMe. B pesynbrare aHanm3a MoTy4YeHHBIX JaHHBIX, ObI-
Jla ycraHosjieHa Koppessiuus Mexay YCC u cepaedHo-
COCYIMCTON CMEPTHOCTBIO NTpu HabmoaeHuu 3a 5070 mu-
1IaMU, Y KOTOPBIX OTCYTCTBOBAIU 3a00JIEBAaHMS CEp/Ilia Ha
MOMEHT BKJIIOYEHMS B KCClIefoBaHue [6].

B wuccrenpoBanun NHEFS (National Health and
Nutrition Examination Survey Epidemiologic Follow-up
Study) 6buta ycraHoBieHa Koppessiims mexny YCC u
pazBuTHeM uieMuyeckoil 6osesnu cepaua (MBC) y
MY>XUYMH U Yy XeHIInH, a Takke YCC u cMepTu oT Bcex
MPUYNH U CEPASUYHO-COCYANCTON CMEPTHOCTH B MYXKC-
Kot nomyssiuyu [7]. CxoqHble TaHHbIE ObUIM TTOTyYeHbI
u B Goteborg Primary Prevention Study [8].

Pesynbratel McciaenoBaHMil TIOCTHEAHUX JECSTUTIC-
TU 3HAYUTETHHO PACIIMPWIN TIPEACTABICHUSI O POJU
YCC B maroreHe3e psiga 3a0ofeBaHWUN W TTO3BOJIMIN
okoHyaTesibHO yTBepauTh YCC B KauecTBe MpeauKTopa
MPOIOJIKUTETBHOCTH XXU3HU.

KpymHoe unccrnenoBanue, TOCBSIIIEHHOE U3YYEHUIO
YCC B mokoe, kaKk HezaBucuMoro P cmepTHOCTH B T10-
myssiussx EBporibl 1 A3uu, POBOAMIIOCH B TPU 3Tarla,
HauuHas ¢ 1970-x rogos [9-11].

B mepBoii yacTu 3TOrO MccaeaoBaHUs BeJIOCh HAO-
JIIOIEHUE 32 MONYJISILKEi, cocTosieil u3 19386 denoBek
06oux 1moyoB B Bodpacte 40-69 yiet. YCC omnpenenstii ¢
MOMOIIBIO 3yeKTpokapauorpaMmbl (OKT'); manueHTsl
obutn pasnenerbl Ha 4 rpymnbsl: YCC (1) < 60 ym/mMuH.,
YCC (II) — 60-80 ya/mun., HCC (111) — 81-100 ya/MuH.,
YCC (IV) > 100 ya/mMuH.

[MepBbIM BaXXHBIM BBIBOIIOM 3TOTO MCCIIEIOBAHUS
CTaJIO 3aKJIIOYEHUE O TOM, YTO B LIEJIOM B MOITYJISILIUU T10-
BoilieHHne YCC B mokoe SIBsieTCsl HE3aBUCHUMbBIM TIpe-
JUKTOPOM CMEPTHOCTU OT HE CEPIAeUYHO-COCYIMCTBIX
TPUYMH BHE CBSI3U C BO3PACTOM M HAJIMUMEM apTepralib-
Hoii runieptonuun (AT). TlpoBeneHHbIN B JajJbHEMIIEM
aHaIN3 TEeHNIEPHBIX (MEXKTIOOBbIX) PA3IMINil TIO3BOJIVIT
YCTaHOBUTB, 4TO accoumauus Mexay YCC u nmokazate-
JIEeM CepJAeYHO-COCYIUCTOM CMEPTHOCTU XapaKTepHa
TOJIBKO TSI TIOTTYJISIIIUY MY>KYMH, B TO BpeMsI KaK y KeH-
mwmH YCC He okasbiBajla BIAMSIHUE Ha CEPIEYHO-COCY-
JNUCTYI0 CMepTHOCTh (Tabauua 1). BeisiBieHHbINH (eHo-
MEH OOBSICHSITM KaK BO3MOXHBIMM TIOTPEIITHOCTSIMU B
aHanm3e, B CBSI3M C 00Jiee HU3KUM YPOBHEM CEpICUHO-
COCYIMCTON CMEPTHOCTH KEHIIIMH B 1IEJIOM, TaK 1 OOJTb-
mreii 3HaumMocThio AT B KauectBe @P. B mobom cirygae
JUTsT 60JIee YeTKOTO TIOHMMaHUsI YCTAaHOBJIEHHBIX aCCOII -
aluii HeoOXOAUMO ObUIO MPOIOJIKEHNE HAYAThIX UCCIIe-
JIOBaHUMN.

Bropas gacTh nccienoBaHusT oXBaTHiIa BBIOOPKY 13
2533 myxxunH Utamuu 40-69 J1eT; Mo CXOMHBIM KPUTEPH-
am onpeaensiaach 3HauuMocTb YCC B cTpyKType o01eit
U CEepIEYHO-COCYAUCTON CMEPTHOCTH; JOIMOTHUTEIBHO
JIU3aliH WCClieOBaHUs ObUI pACIIMPEH 3a CUET OLIEHKU
(akTOpOB CEepAEUHO-COCYIUCTOr0 pucka. [loaydyeHHbIe
pe3yJIbTaThl TIOATBEPIMIIN paHee YCTaHOBJICHHYIO B3au-
MocBsa3b Mexny YCC, ypoBHeM 00lleil CMEpTHOCTH,
CMEPTHOCTH OT CEPIIEYHO-COCYIUCTBIX U IPYTUX TIPUINH
B TIOTYJISILIMM MYXKYWH CPETHETO Bo3pacTa. ABTOPHI OTI-
peneuian, 4To TIpu paBHOIeHHOCTU npyrux PP, puck
JICTAJIbHOCTU TIOBBIIIaeTcst Ha 50% mpu yBeJUYEHUU
YCC na kaxnpie 20 yi1/MUH., OTHAKO ITOPOTOBOE 3HAYC-
Hue YCC onpeneneHo He Obuio [10].

B TpeTheit yacTM wucciemIOBaHWUS y4YacTBOBajla
saroHckast nonyynsauusg (n=8800) My>XUMH U XEHIIUH B
Bo3pacte > 30 netr. YCC B nokoe onpenensiau rpu DKI.
[ManeHTOB pa3nenwiv Ha TPYIIBI B 3aBUCUMOCTH OT
ypoBusg YCC: < 60 ya/mun., 60-65 yo/muH., 66-73
yI/MUH. 1 > 74 yn/MuH. B 3TOM MccienoBaHNN IeTaTbHO
aHanmmaupoBach ®P: arbOyMUH CHIBOPOTKY KPOBU, TH-
nepxosiectepuHemusi, Al, Bo3pact, Hatmuue CJI, a Takxke
comyTcTBytolme 3adosneBaHus. CornacHoO pesysisraTam
WCCIIeIOBaHMs ObLTN ClIeJIaHbI BBIBOMIBI O TOM, YTO B TTO-
MYJISILUY MY>KYUH cpenHero Bo3pacta (30-59 net) B rpym-
ne Haunbosee Bbicokoil YHCC yBenuuuBaiIcs puck:

— CMEpPTHOCTU BCJIENICTBUE CEPACYHO-COCYTUCTHIX
MPUYUH — OTHOCUTEbHBIN prck (OP) 2,55; 95% nose-
putenbHbId unTepBan (AN) 1,22-5,31;

— obueit cmeprHoct — OP 1,45; 95% AU 1,06-
2,00.

V XeHIIWH CpeIHero Bo3pacTa B rpyIirne Haubosee
BbicoKor YCC yBemMunBacs puck:

— CMEPTHOCTH OT HE CEPACIHO-COCYIUCTHIX TPUINH
— 0P 2,41; 95% AW 1,04-5,59;

— obueir cmeprHocT — OP 1,94; 95% AU 1,26-
3,01.

B o01mieit mormysiimy oTMedeHa BbhIpaskeHHas! TIpsi-
mast Koppessiuus mexay YCC B nokoe, UBC u cepaeu-
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Hoit HenocTtatouHocThlo (CH), HO 3aBUCUMOCTbL C WH-
CYJBTOM OTCYTCTBOBaja. DTON B3aMMOCBSI3M He ObUIU
MOJBEPXKEHBI B IMOMYJISIIUY Jidlia > 60 JIeT, 4To, BeposIT-
HO, cBg3aHO ¢ TeM, yto YCC B crapuieii Bo3pacTHOI
TPYIITIE TIOBEPTaeTCs BIUSHUIO PA3IMIHBIX TPEIIIEeCT-
BYIOIIIMX W ACCOIIMMPOBAHHBIX 3a00JIEBAHMUIA.

Pesynbrathl 3TOTO MCCIEI0BaHMS TTOJIOKMIIA HAYAJIO
n3ydyeHuto poau YCC B mporHose psaa 3a00eBaHUIA.
bbuio obHapyxeHo, yto ypoBeHb HCC Koppenupyer ¢
noBblieHHBIM puckoM BC (uccienoBanue Paris
Prospective Study) [35], ¢ BepoSITHOCTEIO pa3phIBa aTepo-
ckJiepotnyeckoil onsmku npu cpegHeir YHCC > 80
yi/MuH. [36].

Y manmeHToB mocsie epeHeCeHHOTO MH(papKTa M-
okapna (MM) nokasatenn BHYTPUOOJIBHUYHOUN CMEpT-
HOCTM U CMEPTHOCTH B TEUYEHUE TOJa TOCJ/Ie BBITUCKU
TakXe yBeJMIWINCH Y JInI] ¢ ToBbilieHHOU YCC, npuyem
OCOOEHHO 3HAUMMO 3TO YBEJMYEHUE ObLIIO Yy TTALIUEHTOB C
YCC > 90 yn/mMuH. AHaIN3 3aBUCUMOCTH MEXKITY CHIKE-
HueM YCC M CHMXXKEHMEM CMEPTHOCTM Y TMallMeHTOB C
CH mokaszajt, 4To IpoTHO3 Y TaKMX OOJIBHBIX 3aBUCUT OT
ucxoaHoit HCC u ee CHUXKEHUST OT 3TOTO YPOBHSI.

B pamxax @peMHHTEMCKOTO HCCIeNoBaHUs ObLIO
OTMEUYEHO BaxXHOe MporHoctuyeckoe 3HaueHue YCC y
6ombHBIX Al Tpy aHanmm3e naHHbIX 4530 maryeHToB > 36
JIET OKa3aHo, YTO 001Iasi CMEPTHOCTh BO3pacTaeT 0oJiee
yeM B 2 pasa ¢ yBenudeHuem YCC Ha kaxnabie 40
VI/MUH., HE3aBUCUMO OT JPYyrux (PakToOpoB CeprevHO-
cocyauctoro pucka. Beicokass YCC sBisieTcst He mpocTo
WHIMKATOPOM 3a00JIeBaHUsI, a MOXET PaClIEHUBATHCS
Kak He3aBucuMbIii P cepneuHo-cocynmncToii cMepTHOC-
T y 601bHBIX Al

HecMoTpst Ha TO, YTO HAKOIUIEHO JOCTATOYHO 3HA-
HUi, no3possioiux pactueHuBatb YCC Kak He3aBUCHU-
Mbiit @P cMmepTHOCTH, yYUTHIBAsI OCOOYI0O 3HAUMMOCTD
YCC B naroreHeze MBC, npoBeneHO IOMOTHUTETBHOE
uccienoBaHue [12]; Leyab ero cocrosijia B TOM, YTOObI OI-
penenuth mporHoctuyeckoe 3HadueHue YCC B mokoe y
naiueHToB ¢ UBC. bbun mpoaHanTu3upoBaHbl JaHHBIE
24913 6onbHBIX 000€r0 T0Ja, CPEAHErO BO3pacTa, KOTO-
PBIM BBHITIONHSUITM KOPOHAPHYIO aHTHOTrpacduio TpU T0-
no3penuu Ha Hamuuue MBC. [pu BKIoYeHUH nauveH-
TaM usMmepsitack YCC B moKoe UCXOAHO (IT0 JAaHHBIM W3-
MepeHUsT TyJIbca Ha JIydeBOW apTepuu B TeueHue 60 ¢ B
nojioXeHun cuas). IlauueHTsl ObLIM pasjiesieHbl Ha
rpynmnsl B 3aBucuMocTu oT ypoBHst YCC: < 62 yin/MuH.,
63-70 yn/mun., 77-82 ya/muH., u > 83 ya/muH. [lomy-
YEHHBIE PE3YJIBTAThI CTATN IPKUM CBUIETETHCTBOM TIPOT-
Hoctryeckoi 3HaunMocT YCC B 1MOKOE HE3aBUCUMO OT
npyrux @P y maimmenros ¢ UBC. BonbHbIe ¢ 6os1ee BBICO-
koii YCC B nokoe numesnr 060oJjiee BLICOKMI pUCK OOLIEl 1
CEepIeYHO-COCYIUCTON CMEPTHOCTH, MX Yallle TIOBTOPHO
rocnutanu3nupoBaiu mo nmosoay CC3, BKIIOYAIOIINX CTe-
Hokapauio 1 3actoitHyto CH. B ominuume oT npeabiayimx
WCCIICIOBAHMIA, TTOBBIIIICHHBIN PUCK OOIIE CMEPTHOCTH
WIMeJT MECTO BO BCEX MPOAHATM3UPOBAHHBIX TIOATPYIIIAX
BHE 3aBUCHUMOCTH OT TI0JIa ¥ BO3PacTa: Yy MYXKUWH U KeH-
IIIWH, TTOXWIBIX (> 65 JIeT) U MOJIONBIX MALUEHTOB, 6OJTb-

1,000

Heart rate beats/min

T T
60 80
Life expectancylyears
Puc. 1 3aBucumoctb Mexay YCC 1 npoa0/KUTETbHOCTHIO XKU3HU
y mutekoruratorux (H. Levin, 1997).

HbIX AI' 1 ¢ HOPMaJIbHBIM apTepUAIbHBIM JIaBJIEHUEM
(Al), nui1 ¢ U3OBITOUHBLIM U HOPMaJIbHBIM BECOM, V T1a-
LIMEHTOB ¢ (hpaklueit BbIOpoca JeBoro xkeayaouka (JIZK)
> 50% nm < 50%, y GONbHBIX, TPUHUMABIIKMX WM HE
MPUHUMABLINX -anpeHobnokatopsl (B-ADB).

Taxkum obpazoM, y 60bHBIX MBC YCC B nokoe s1B-
JisieTcst He3aBUCUMbIM PP o0111eit u cepaedHo-cocyauc-
Toii cMepTHOCTU. Boicokass HCC B mokoe TakKe sSIBIsIeT-
Csl 3HAUMMBIM TPEAMKTOPOM HedaTaJlbHBIX CepAeYHO-
COCYIUCTBIX COOBITHI (Tabnuua 1). SBasisich JOCTYITHBIM
U JIETKO BOCITPOM3BOAMMBIM MapameTpoM, YCC umeer
BaxkHOe 3HavYeHue B nomysiuuu nmaueHToB ¢ UBC, a pe-
3yJbTaThl MPEICTABJICHHBIX HCCIIEIOBAHUIA MOIYT CIIy-
JKUTh OCHOBaHMEM ISl TIPMMEHEHMSI TePareBTUUECKUX
cTpaTeruii, HarpapieHHbIX Ha cHkeHne YCC ¢ uenbio
nepBuyHOIi mpopunaktuku CC3 U CMEPTHOCTU Y 0O0/Ib-
Heix UBC.

Bbu1 nipoBeieH aHaIU3 BIMSHUS YacTOTHI MyJIbca
Ha cMepTHOCTh 0T CC3 u 00lyl0 CMEPTHOCTh B BbI-
0OpKe POCCUICKUX MYXKUMH U XeHIIMH [38]; B aHanu3
BkJtoueHbl 10109 MmyxunH 1 4668 KeHIIMH B BO3pacTe
> 35 neT; NpoaoJKUTEIbHOCTb HAOJI0IEHUSI COCTaBU-
Ja B cpeaHeM 18 u 16 jeT, cooTBeTCTBeHHO. Pe3yibra-
ThI aHAJIM3a 1T0Ka3aJid, YTO JaxkKe M0C/Ie KOPPEKIIMY Ha
Bce yuTeHHble (akTopnl auua ¢ YCC > 80 ya/MuH.
MMeEJIM JOCTOBEPHO 0o0Jiee BHICOKUIA PUCK KaK oOuIeit
CMEPTHOCTU IJid MYXYMH U XeHiuH (OP 1,29, 1N
1,17-1,41 uw OP 1,30, AN 1,05-1,61, COOTBETCTBEHHO),
Tak M cepaevyHo-cocyauctoir cmeptHoctu (OP 1,31,
AOn 1,15-1,50 u OP 1,63, M 1,19-2,34) no cpaBHe-
Huto ¢ oocienoBaHHbiMU ¢ YCC < 60 yn/muH. IIpu
CpPaBHEHMU BBIKMBAEMOCTU MYXXYMH OKa3ajJloCh, 4TO
quua ¢ YCC > 80 yn/MuH. XUBYT Ha 7 JeT MEHbIIIe,
yeMm ¢ YCC < 60 yn/MUH. AHaJIOTMYHBII TTOKa3aTesb Y
JKEHIIMH cocTaBuil 3,2 rona, coOoTBETCTBEHHO. CBS3b
mexay YCC 1 cMepTHOCTBIO OblJIa 0COOEHHO CUIBLHOI
npu YCC > 80 yn/MuH.

Takum obGpa3oM, B HACTOSIIIMM MOMEHT MOJIy4EHO
JOCTAaTOYHO JOKA3aTeIbCTB HEOIarONPUSATHOIO BIMSTHUS
noseieHuss YCC Ha nporHo3 6onbHbIX MBC, nepenec-
mwmx UM [13] u y noxunsix [14]. D10 nenaer HeoOXoau-
MBIM UCIIOJIb30BaHUE JICKAPCTBEHHBIX MPENapaToB, CIIO0-
cobHbIx cHkath YCC, B Tepanuu 60bHbIX CC3.
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Ta6muma 1
OP cepmeyHO-COCYIUCTO CMEPTHOCTH B 3aBUCUMOCTH OT YpoBHSI YCC y MykunH [9]
Tpymma TTokazaresn YCC OP cepaeuyHo-cocyaMcToit CMEPTHOCTH I 95%
YCCl1 < 60 yn/MuH.
yccu 60-80 yz/MuH. 1,35 1,01-1,80
YyCC 111 81-100 ya/MuH. 1,44 1,04-2,00
yccliv > 100 yn/MuH. 2,18 1,37-3,47

WMBabpannH — MepBHIi Ipenapart, CrieuGpuIeCKI
camxatomuii YCC, aBisgeTcss MHTMOUTOPOM MOHHBIX
TOKOB Iy mn30MpareqpHOTO0 M CHEUUPUIECKOTO
NEUCTBUI, YMEHBIIAIINX CKOPOCTh MEIJEHHOU
CIIOHTAaHHOM TUacTOINYecKol neronsgpu3anun. CHU-
xag YCC, mBabpaguH CHMUXAET IMOTPEOHOCTH MUO-
kapaa B kuciaopoge (O,) u nossiiaer goctaBky O, K
MHMOKapIy, 4TO OMpeAe/sieT IOKa3aHUsI K ero Ha3Ha-
YeHWIO TIpM CTEHOKAapIWU HarpsikeHUsI. CeJIeKTHB-
HocTh meiicTBusg Ha YCC B OTCYTCTBUE OTPHIIATEIIb-
HOTO MHOTPOITHOTO 3((deKTa IMO3BOJISIECT COXPAHUTH
COKpPaTUMOCTb MHUOKap/a, 9YTO 0COOCHHO aKTyaJIbHO B
OTHOIIICHUM TaIllMCHTOB C CHUCTOJINYECKON TUCHYHK-
nueit [15].

[IpyHUINTIHAIFHO HOBBIE MEXaHW3M JIECTBUS,
00eCIIeYnBaIOIINIT CeJICKTUBHOE BIIMSHME TIperiapara Ha
cuHycoBbIi y3el (CY), co3maeT mpearoChIKy IITMPOKOTO
HCTIOTb30BaHMS TIpenapata y nanueHToB ¢ CC3, HyxXma-
formmxcst B cHkeHnn YCC.

Kakuvmu nerepmunantamu onpeaensiercss YCC B ¢u-
3HOJIOTHYECKUX YCJIOBUSX ?

M3BecTHO, 9TO MepBUYHBIM TTEICMEMKEPOM Y MIIe-
KomuTaronmx seisiercss CVY, rae TIponcXoauT TeHepals
MMITYJTbCa, TTOCIICAYIOIIee paciipocTpaHeHe KOTOPOTO B
BUIIe BOJIHBI BO3OYXKICHUS Ha MUOKapI MpPEACepIrii 1
JKEJTyI0YKOB IPUBOANT K COKPAIIICHUIO MIOKApPIA.

CY umeet hopMy Karii pazMepom 7-20 MM B T -
HY ¥ TIpEACTaBISIET CO00I CKOIUICHUE CIIeIINaT3UPO-
BaHHBIX KJIETOK, PACIIOJOXEHHOE B BEPXHEM IIPABOM
Tpeacepan B 00JACTH BIIAACHUS BepXHEU IOJION Be-
Hel. Chnennanm3upoBaHHas TKaHb HEOMHOPOIHA IIO
CBOEMY COCTaBY: OJIIDKe K IICHTPY y3J1a pacIiojiaraloTcs
MEJIKE KJIeTKM, TUIOXO IuddepeHIINpoBaHHBIC. DTH
ICHTPaJbHBIC KJIETKW y3Ja SBISIOTCS IEPBUIHBIM
neiicmeiikepom. 1o HampaBiaeHMIO K Tiepudepun y3ia
KJIICTKM W3MCHSIIOTCSI — OHM CTaHOBSITCS KpyIHEe M
NMEIOT yXe Oojiee BBIpaXXeHHYIO IudbdepeHIINAINIO
KJICTOYHBIX CTPYKTYp. KJIeTKM TpeThero THIa pacmoiio-
JKEHBI TI0 BCEMY Y3JIy M HOCST Ha3BaHUE «I1ayKooOpas-
HBIX», POJIb 3TOTO THIIA KJIETOK OKOHUYATEILHO HE SICHA,
CUNTAIOT, YTO X CTPYKTYpa ITO3BOJISICT KJIIETKAM O0JIeT-
YaTh 3JICKTPUIECKOE B3aUMOICHCTBIE MEXKITY COCCTHU-
MM yJ9acTKaMHU, T.e. ACHCTBOBATh IIPHU IIPOBEACHUM
2JIEKTPUYECKOI BOJIHEI [16].

DIeKTPOoPU3NOTOTIICCKON COCTABISIONIEH KIIETOK
CY apnsercsa (a3a MeIJIeHHONM CITOHTAaHHOM TMACTOJIM-
YeCKO IeTOJISIpU3aliiy, KOTopast obecrieunBaeT «(pyHK-
o yacoB» B pabore CVY. s LIeHTpaJbHO PacIioNo-
JKEHHBIX MEJIKIX KJICTOK y3JIa XapaKTepeH 0oJiee HU3KMI
MeMOpaHHBIM TIOTEHIIMAI TIOKOST M 0ojice MemICHHAs

¢aza CHIOHTAHHOI AUACTOJNYECKON AEMOJIpU3aliU 10
CpaBHEHHUIO C 0oJjiee KPYMHbIMU TepudepuiecKumMu
KJIeTKaMu. VIHBIMU CJTOBaMU JIJ11 MEJIKMX KJIETOK Xapak-
TepHO 0oJjiee MeIJIEHHOE IMOBbIIIEHWE MOTeHIIMaaa
NEWCTBUS, YTO OOYCJIOBJIEHO Pa3idyMheM B 3KCHPECCUU
MOHHBIX KaHAJIOB, — IIpeobamanneM Toka Ca’" BHYTPh
KJIeTKU B a3y aenonsgpuzauuu. bavke K nepudepun
yBeJIMYMBAETCs IKcIpeccus: Na*™ KaHajoB, UTO MPUBOIAUT
K (hopMHUPOBaHUIO 60JIee OBICTPOrO 1 BHICOKOTO MOTEH-
1masa geicTBus.

HeonHoponHoe pacripenefieHre 3KCIpecCur MOH-
HBIX KaHAJIOB B pa3IMIHBIX perroHax CY mo3BOIISIeT mep-
BUYHOMY MEeHACMENKEpHOMY YYaCTKY «ITyTEIIECTBOBATL» B
3aBUCMMOCTY OT BO3HUKAIOIIMX ycaoBuil. Takum obpa-
30M, aKTUBALMS U TONABJIEHUE OTIEIbHBIX KaHAJIOB HE
BBI3bIBAET TOJIABJIEHUsI aKTUBHOCTU BCETO y3J1a, a JUIlb
MO3BOJISIET MEPBUYHOMY TEeUCMENKEPHOMY y4YacTKy Ie-
PEMECTUTHLCS B TOT PETMOH Y3J1a, TJe 3TU KaHaslbl UTPAIOT
MeHee 3HAUMMYIO poJib. T.e. pa3iuuusi B CTPOCHUU Kile-
ToK CY, HapsImy ¢ 0COOCHHOCTSIMU (DYHKIIMOHUPOBAHMS
MOHHBIX TOKOB, SIBIISTIOTCS KJTFOUEBEIM (paKTOpOM 0e30-
MacCHOCTH y3J1a, KOTOPbIE 3aTPYAHSIOT €Er0 OCTAHOBKY.

Kakwue e MoHHbIe TOKU Y4acTBYIOT B (DYHKLIMOHU-
posannu CY? B HacTog1Iee BpeMs NIeHTU(DUIINPOBAHEI,
Mo KpaiiHeil Mepe, 10 MOHHBIX TOKOB, YYaCTBYIOIINX B
dopmupoBannu roreHmana aeiicrsust CY [17,18].

WM3BecTHO, UYTO I PUTMUYECKON aKTUBHOCTU B
kinetkax CY HeoOXOmMMBI 2 OCHOBHBIX TOKA — HE 3aBHCSI-
LI OT BpeMEHM TOK M3 KJIeTKW 1 Bxomsmii Ca** Tok. B
TO K€ BpeMsl, MaJible TOKM, MOTYT B KOPHE U3MEHSITh Yac-
ToTy MIyJIbcOB CY. BeposiTHO, 3a/T0KEHHBIN IIPUPOIOit
CMBICJT CYIIECTBOBAHMSI MaJIbIX TOKOB COCTOUT B TOM, UTO
OHM O0€ECIeYrBalOT OIpee/IEHHbIN pe3epB, MPEMsITCTBY-
IOIIMIA OCTAHOBKE €ro paboThl, UTO SIBJIIETCSI OUEHb BaX-
HBIM (paKTOpOM 0€30ITaCHOCTH.

TakuMm o0Opa3zoM, (PYHKIIMOHMpPOBAaHME TIeiicMeiTKe-
POB TOAIEPXKUBAETCS MHOXKECTBOM Pa3IMUHBIX TOKOB, U
MpU HAPYILIEHUU KaKOTO-JI1M00 3BeHa 3TOM CUCTEMBI B UT-
py BCTynaroT apyrue coctasistomue. Hanpumep, nzobi-
TOYHBII TUTIEPIOSIPU3YIONIMIA TOK K 13 KIIeTKM MOXET
OBbITb HEWTPAIM30BaH BXOAAIINM I¢ neficMeliKepHbIM TO-
KOM U BXoasmmM TokoM Ca?* o L-Tuiy KaJTbLIMeBBIX Ka-
HaJIOB.

BrepBble neiicMeiikepHble BXOISIIME TOKU ObUIU
uneHtuduimposansl B 1979r [37]. D1 Toku ob1amamm
HEOOBIYHBIMU CBOMCTBAMU: TIPEXIE€ BCETO aKTUBALIUEH
MNpU TUMNEPHOJIIpU3aLMUA KIETOYHON MeMOpaHbl. B Te
BpeMeHa aKTMBUPOBAHHbIE TUTIEPIOJISIpU3ALIEli, BXOIsI-
11IME TOKX ObUTM HETTOHSTHBIM SIBJIEHUEM, OHU MOJYYUIN
HasBaHue «funny» I Tokn (cTpaHHble). Iloxoxue Tokn
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Mmuenue no npobaeme

ObLTM OOHAPYKEHBI B HEMPOHAX M KJIETKAX CETYATKU U
Ha3BaHbI AKTUBUPYEMBIMU TUTIEPITOJISIPU3AIAEH TOKaMU
I [19].

B uem ocobeHHOCTb 3TUX KaHaaoB? K HMM OTHO-
cATCS, BO-TEPBBIX, CIIOCOOHOCTh K aKTUBALIMU B MTEPUO
TUTIEPIIONISIpU3aIIMY KJIETOYHO MeMOpaHbl, a He B Tie-
pyon IENospu3alliu, 4To XapakTtepHo misgt K*-Tokos.
Bo-BTOphIX, aKTUBM3AIMs TIOM BO3ACHCTBUEM IIUKIIN-
YECKMX HYKJICOTUIOB BCIIEJICTBUE TIPSIMOTO CBSI3bIBAHUS
¢ OUKIIMYECKUM ameHOo3mHMOHOpochaTtoM (MAM®D) (a
He TryTeM (hochopUIMpPOBaHUS KaHATIOB) U, B-TPETHUX,
HaJIM4Ke TIPOHUIIAEMOCTH KaK JIJIst MOHOB Na'*, Tak u 1St
noHoB K*. B xoH1e 90-x TromoB ObIIO TTOKa3aHO, 4ToO f-
KaHaJIbl COCTOSIT U3 4 TpaHCMEMOpPAHHBIX CYOBETUHUII.
OTU cyObenVHULIBI (OPMUPYIOT TMOPY, Yepe3 KOTOPYIO
TTOJIOXKUTETHHO 3apsKeHHBIE MOHBI MOTYT TIPOHUKATh B
ki1eTKy [20]. f~kaHaabl OTHOCSATCS K CEMEICTBY KaHAJIOB
HCN (hyperpolarization-activated cation channel) — ce-
MEWUCTBY MOHHBIX KaHAJIOB, aKTUBUPYEMBIX THUTIEPITOJSI-
pu3aiveil; OCHOBHBIMUA CBOWMCTBAMU 3TUX MOHHBIX Ka-
HAJIOB SIBJISTIOTCST aKTUBALIMSI TUTIEPTIONSIpU3aIiueit 1 MO-
TrUKaIMs TUKINIeCKUMU HYKJICOTUIAMMU.

KittoueBbIM MeXaHU3MOM, 4Yepe3 KOTOpBIii Berera-
TuBHasg HepBHas cucteMa (BHC) ocyiiectBisieT perysi-
o YCC, asnserca momynaums Iy Toka yepes TAM®.
DTO MPOUCXOAUT CAEAYIOIIUM 00pa3oM: MEIUATOp aape-
HEpPruyeCcKuX CUHATCOB, HOPAAPEHAINH, 32 CYET CTUMY-
JIAIIMY aKTUBHOCTU aJIeHWIATIUKIIa3bl U BBIPAOOTKU
TAM®, ysenmumBaeT Iy Tok; TAM® nieiicTByeT Herocpe-
JICTBEHHO Ha f-KaHaJI ¥ CITOCOOCTBYET €r0 OTKPBITHIO 3a
CYeT CMeIleHUsI MEOPAaHHOTO MTOTEHIMAIA K OoJjiee MoJIo-
KUTEIbHOMY 3HaUeHU0. Meararop mapacuMmnaTu4ecKo-
ro otaena BHC anietnixoamH, HAampoTUB, MOJABJISIET BbI-
paboTky TAM®, TeM caMbIM cMeIast MeMOpaHHEBI T10-
TEHIIUAT B CTOPOHY OTPUIIATEIbHBIX 3HAYSHWI 1 CHYDKAST
BEPOSITHOCTb OTKPBITHS f-KaHamoB [21].

HecmoTpa Ha oueBMIHOCTL BIMAHMA Ip TOKOB Ha
neiicMeiikepHble (DYHKIIUM, CTEIEHb WX BAXKHOCTU B
koHTposie YCC gBnsiaach MpeaMeTOM ropsiuux crnopos. 1
€CJIM OIHM MCCIIEIOBATENN YTBEPXKIAIOT, YTO Iy TOKM He-
CYT UCKJTIOUUTETbHYIO OTBETCTBEHHOCTh 3a MeiicMeiikep-
HYIO aKTUBHOCTH [26], To Ipyrue mosnaraiot, uto If Tokn
WUTPAIOT JIUILIb HE3HAYUTETBHYIO POJIb.

Pemienuem aToii AMIEMMBI CTIM Pe3YJIbTaThl KIN-
HUYECKUX KCCENOBAaHUI JIEKAPCTBEHHBIX MPENapaTosB,
CrieM(pUIECKN W CEJIEKTUBHO TONABIAIOMMX Iy Tokm.
Bruto mokazano, yro nBabpaguH (Kopakcan®, Jlabopa-
topuu CepBbe, @paHinsi) — MEPBBINA CETEKTUBHBIA UH-
ruouTop Iy Toka B TepameBTUYECKMX KOHLEHTPALMAX
cumkaet YCC na 10-15 yn/muH. [TockonbKy nBaOpaanH
(Kopakcan®) B TeparieBTUUeCKIX KOHIIEHTPAITUsIX 00s1a-
JaeT CENEKTUMBHBIM JEHCTBAEM B OTHOLIEHWN lf TOKOB,
MOXHO TIPEANOJNIOXKNTh, 4YTO lf TOKM IeiicTBUTENBHO
y4yacTtByIoT B KoHTposie HCC.

YCC Kak ueb Tepanun

JlaHHbIe SNUAEMUOJOTUYECKUX UCCIENOBAHUN
TMOATBEPXKIAIOT OJIaronpusTHOE MPOrHOCTUYECKOE 3HA-
yeHue cHkeHuss YCC y nmanumenroB ¢ CC3, u, npexuae

Bcero, y bonbHbIX UBC. Kakue adekTsl orocpenyoTcs
yepe3 cHkeHue YCC?

* YCC — xitoueBoit hakTop, onpenesiioniuii mot-
pebieHue O, MUOKapIOM, CHIZKEHUE 3TOTO MOKa3aTesst
GJIaTOMPUSTHO TTOBBINIACT UIIIEMUYECKUI TIOPOT;

* YCC gBisieTcss OCHOBHBIM OIpEnesomumM hak-
TOPOM BPEMEHM JMACTOJIMIECKOTrO HamoHeHus1. Kpose-
HaroJIHeHe KopoHapHbIX aptepuii (KA) mpoucxoaut Bo
BpEMST JTMACTOJIBI KEJYIOYKOB, TOITOMY YBEIMUYEHUE
TPOJIOKUTETLHOCTH AMACTOJIBI JKEJTYIOUYKOB Oy/IET yBe-
JIMYUBATh KOPOHapHYIo repdysuto [15];

* YCC, BeposITHO, y4acTBYeT B MAaTOTEHE3e KOPO-
HApHOTO aTepoCKiIepo3a, YTO ObLIO TMOATBEPXACHO Dsi-
JIOM WCCIIEIOBAaHWI Ha SKCIEPUMEHTATBHBIX MOIEISIX
JKUBOTHBIX [22].

Bce 3710 mo3Bosnser Boienuts cHkeHre YCC B Ka-
YeCTBE CTpaTernyecku BaxkHoW wenu Tepanuu CC3,
npexne Bcero, npu UBC.

C 251eKTpoOU3NOTOTUYECKON TOUKU 3PEHUS CyIlle-
CTBYIOT yeThipe mytu cHkeHust YCC 3a cuert:

* YUIMHEHWSI TIepUO/ia PETIONSIPU3AINKT TTOTEHIINA-
JIa NEVCTBUS;

* CHWDKEHUS BEJIMIMHBI MAKCUMAJIGHOTO TUACTOJTH -
YECKOTO MOTEHIINANA;

* CMENIeHMs] TIOPOTOBOTO 3HAUEHWs TOTEeHIMAaIa
JIEHCTBUS Ha O0Jiee MONMOXKUTEbHBINA YPOBEHb;

* YMEHBIIIEHUST CKOPOCTU MEJICHHOI CTIOHTAaHHOM
JUACTONIMYECKON nenonsgpusanuu [23].

WNBaOpaauH: mpeamoChUIKM CO3AAHHS, MEXAHU3M
JieiicTBUS

HccnenoBanusi mo co3maHui0 MHHOBAIIMOHHOTO
rpernapara, HarpaBJIeHHOTO UCKITIOUMTETbHO Ha CHIKE-
Hue YCC, Havanuch aoctaToyHo AaBHO. B 1949r Gbun
OIMMCaH MeXaHU3M JIeNiCTBUS BepaTpaMuHa [24]. B mocie-
ayroieM, npu gaapHereM novcke YCC-cHUXKAIMMX
TpernapaToB, ObIT Pa3paboTaH aHTATOHUCT KaJIbITUEBBIX
kaHaoB (AK) BepamaMui, KOTOPbIA CTaJl OCHOBOW TS
CHHTe3a (paiunaMuiia v roa:xe 3aredpaauta. [Tpu nsyye-
HUM (HapMaKOTMHAMUIECKUX CBOMCTB ATUX OEH30J1aK-
TaMHBIX TTPOU3BOIHBIX BepariaMuia ObIIO BHISIBJIEHO Ha-
JMYMe Yy HUX CHelnbUIeckoro OpaanKapIuTUIecKOTo
JecTBYs. DTH MpernapaThl CHUXKAJIN CTETEHb BhIPaXKEH -
HOCTM CUHYCOBOU TaXMKapIuu B SKCTIEPUMEHTE Ha KU-
BOTHBIX W B KJIMHMYECKUX WMCCIIEAOBAHUSAX; TIPU ITOM
BJIMSTHME Ha CUCTEMHYIO TeMOIWHAMUKY WJIA WHOTPOTI-
HBIIT CTaTyC MUOKAp/ia 3aperucTpUPOBAHO HE ObLIO.

3arebpanuH okazaycs 0osiee IepcreKTUBHBIM Tpe-
mapaToM IO CHEeIU(GUIHOCTA W TIPOIOJIKUTETHHOCTH
neiictBust, yem damunamuia. OCHOBHOE €ro OTIndue
3aKJTII0YAJIOCh B CITOCOOHOCTM CHWXATh CITOHTAHHYIO
YCC, 6narogaps npssMoMy AEHCTBUIO HA CKOPOCTb CH-
HOATPUATBHOTO TTPOBEACHUS, Yepe3 CEIEKTUBHOE MHTH-
OuposaHue nelicmeiikepHoro toka Iy JlanpHeiinme nc-
cJieoBaHUs MoKa3aiu, 4to 3aredpaauu cHxan YCC B
TOI K€ CTETIeHM, YTO W TIPOIPAHOJION, U 00ecreunBal
HaJIM4Ke aHTUMIIEMUIecKOTo 3ddeKTa Mpu MpuMeHe-
HUM €r0 Ha 9KCIIEPUMEHTAITLHBIX MOIEISIX MUOKapIU-
aJTBHOM WIIIEMUM TIPU TIOJTHOM OTCYTCTBUU OTPUIIATEITh-
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10.b. benoycos, ... Konmpoas YCC 6 cHudxcenuu cmepmuocmu, ueadbpaouH. ..

HOro MHoTponHoro sddekTa. B 6osee mo3qHUx uccie-
JIOBAaHUSIX OOHAPYKEHO, UTO B 103aX, KITMHUIECKN 3HA-
yumbIx 1t cHkeHust YCC, 3aTebpaavH yBearynBai
nponoxuteIbHOCTh MHTepBaia QT Ha OKI. I1pu noc-
JIeYIoIeM U3YyYeHUU ObLJIO YCTAHOBJIEHO, YTO 3aTedpa-
JMH CIIOCOOEH OJIOKMPOBATh HE TOJILKO MOHHBIA TOK If,
HO OKa3sbIBaTh MHrHOMpyoLiee aeictre Ha Ic, T, Ica L
n g, TOKM B KIMHUYECKU 3HAYMMBIX «OpagiuKapAUTH-
YeCKUX» KOHIIEHTpaIrusix. TakuM o0pa3oM, JOCTKEHNE
OTpULIATEJIBHOTO XPOHOTpOoMHOro 3ddekra Ipernapara
COMPOBOXIANOCH yyIMHeHHeM uHTepBaia QT, uTo, Kak
M3BECTHO, MOXET CIIPOBOIIMPOBATH PA3BUTHE TTOTEHITU-
aTbHO (DaTATBHON JKEeTyT0YKOBOM TaXMKapIUK TUTIA tor-
sades de pointes.

Heo6xonum ObLT celeKTUBHBIIA O10KaTop Iy ToKa,
KOTOpPBI Obl OKa3bIBajl <«UYWCTbI» OTpULIATENbHBIN
XPOHOTPOTIHBIN 3(PDEKT MPU OTCYTCTBUM BIUSHUMN HA
JIpyrue 37eKTpo(prU3n0oI0oTHIECKe CBOMCTBA MUOKAp-
na [1]. beut pazpaboraH uBabpaavH, mpenapar crielm-
¢uuecku cBs3biBatomuiics ¢ f-kanamamu kiaetok CY,
obecneunBaromuii cHxenue YCC. B skcnepumeHTe
C WCITOJTb30BAaHUEM METO/Ia PETUCTPAllMU TPaHCMEMO-
paHHBIX TOKOB B KJIeTKax cuHoaTpuanbHoro (CA) y3na
ObLIO BBISIBJIEHO, YTO MBAaOpaauH J0303aBUCUMO 0JI0-
kupyet f-kaHanel. [1puyeM, TIpu 3aKpBITHIX KaHajax
HUKAKOTO CBSI3bIBAHUSI HE OTMEUYajaoCh, B TO BpeMs
Kak TPy HapacTaHWM OTPUIIATEIbHOTO 3HAYEHUS TI0-
TeHIIMaJIa JEUCTBUS TPOSIBIISIIACH CTIOCOOHOCTH TIpe-
rmapara K "HTHOMpOBaHUIO KaHaa.

Bri10 BBICKA3aHO TIPEATIONIOKEHNE, YTO UBAOpaINH
JIOJDKEH TIPOHWKHYTH B TIOPY KaHaJla J0 CBSI3BIBAHUS C
OJIOKUPYIOIINM YYaCTKOM, HO CIOCOOEH Mpernapar aoc-
TUYb ITOTO Y4aCTKA TOJILKO B TOM CJIydae, eCJTi KaHasl Ha-
XOJUTCS B OTKPBITOM COCTOSIHUM (pucyHoOK 2). Ilocne
3TOro MBaOPaIVH IONABJIAET I TOK, 4TO M 0becreunBaeT
ero addexktuBHOCTh B cHkeHuun YCC [25]. Ananus
criennprUUecKnx CBOMCTB CBA3bIBAHMSI Mperapata ¢ f-ka-
HaJlaM¥ TIPUBEJIN K KOHIICTIIINY «3aBUCUMON TE€ParieBTH-
YEeCKOU TOJIe3HOCTN», KIIMHUYECKOEe 3HAYeHNe KOTOPOU
3aKJTIOYAETCST B TOM, YTO YeM Yallle OTKPBIBAIOTCSI KaHa-
JIbI, TEM BBIIIIE YPOBEHB CBSI3bIBAHUS MBaOpaauHa. Takum
00pa3zoM, 3(GHEKTUBHOCTh UBaOpaaIrHa BO3PACTAET MPU
yBesmueHun YCC, T.e. UMEHHO TOTa, KOrJa €€ CHUXe-
HKE 0COOEHHO HeoOXomuMo [26].

Cyl1ecTByIOT JaHHBIE O TIPOBEICHUN UCCIIETOBAHMIA
W APYTUX MPEenaparoB 3TOW Tpymiibl (LwiodpanrHa, ZD
7288), omHaKO, B HACTOSIILIMIA MOMEHT MH(pOopMaLus 00
MX JajbHeliei pazpaboTke oTcyTcTByeT [1].

DapMaKoKHHETHKA MBAOpaIMHA

MBabpanuH obmanaet TMHEHHON (hapMaKUHETUKON
pu ipueMe per os. [Tociie mepopajibHOTO TIpreMa OTMe-
yaeTcst ObICTpoe BcachiBaHMe. [TMKOBast KOHIIEHTpAIINS B
r1a3Me KpoBHU JocTuraercs yepes ~ 1-1,5 yaca, He3aBU-
CHMO OT JIO3bI TIperapara.

BuonoctymHOCTh TIpU TIpUeMe per 0S PUOJKAETCs
Kk 40%, He3aBUCUMO OT 103bl. [IpOHUKHOBEHME Yepe3 MH-
TEPCTUIMAILHBIN Gaphep TTPOUCXOANT TTACCUBHO; Cpell-
HUIT 00BeM pacripefie/IeHUsT TmpernapaTta y TMalueHTOB ~

1,4 n/Kr; cBA3bIBaHKE ¢ OeIKaMU r1a3Mbl ~ 70%, He3aBU-
CHMO OT KOHLIEHTpallMH Mpernapara B Ijia3Me, a COOTHO-
meHne KpoBb/Tuiazma ~ 0,7; cpemHsisi KOHIIEHTpalus B
TUTa3Me TIPU JOCTUXKEHUY PaBHOBECHOTO cocTostHUS — 10
MT/MJI.

MBabpanuH monsepraeTcsi akTUBHOMY METabOIU3-
My, BCEro MACHTU(UIIMPOBAHO 22 MmeTaboiauTa. MeHee
10% nmo3bl, IPUHATOM per 0s, OOHAPYKUBAIOT B MOUE B
HeusdMeHeHHOM Buje. OCHOBHOI MyTh MeTabonu3ma —
cucteMa utoxpoma, hepmeHT CYP3A4.

MHoOro4yucieHHble UCCIENOBAHUS JIEKAPCTBEHHBIX
B3aMMOJICVICTBUI TTOKA3aJIM, YTO UBAOPAAVH HE TTOJABJIS -
et apyrue cyoctpatsl ¢ yuactueM CYP3A4. BosneiictBue
moiHoro uHruoutopa CYP3A4, KeTrokoHaszojla BAUSIET
Ha MeTaboJM3M MBabpaauHa, nosbias Cmax v nepuosn
MOJyBbIBeIeHUS nBaOpaarHa. Takum obpa3oM, Ha MUKE
usnueckoit Harpysku (PH) yBenmumBaeTcsi MakcH-
ManbHoe cHukeHue YCC, npu atom nHTepBan QT ocra-
eTcst Heu3MeHHbIM. HaobopoT, B3anMoaeicTBre Mexmy
nBabpanuHoM U CYP3A4 yMeHbIIaeT Miomanb Moa Kpu-
Boil (AUC — area under curve) KOHLIEHTpallMK Mpenapa-
Ta B Tuia3me, Ho He BiusieT Ha OKI mapameTtpsl.

Bpewmst nonyBbiBeneHrS UBaOpaarHa in vivo B ycJo-
BUSIX TOCTOSTHHOTO TIpUeMa COCTaBJIsIeT ~ 2 yacoB. MBao-
paavH OBICTPO BBIBOAUTCS, INIABHBIM OOPAa30M B BUIIE Me-
TabOJIUTOB, B PABHOM CTENEHU MPUCYTCTBYIOLINX B MOYE
u bekanmuax. He otMedaeTcss HakoruieHUsl mpernapara B
COCTOSIHUM PAaBHOBECHOU KOHLIEHTpAL[UU, KOTOpast 10C-
TUTAeTCs B TeUeHue 24 4acos.

IIpuvMeHeHue MBAOpaMHA B IKCIIEPUMEHTE: TeMOIMHA-
Muveckue 3 dexTs

Bce cymiecTBylolye Ha CeTOMHSLIHUI T€Hb MTpera-
pathl, obJagaoIe AHTUAHTUHAJIBHBIM U aHTUUIIEMU -
YECKUM JECUCTBUSMU, HAPSMy C BBICOKOU 3(hdhEeKTUB-
HOCTBIO B JIECYEHUU CTEHOKAPINU UMEIOT Psii TOOOUYHBIX
3(bdEKTOB, YTO 3HAUUTEIBHO OTPAHUYUBAET UX UCTIONb-
30BaHME B KIMHUKE. K TaKuM TUMUTUPYIOIINM (DaKTO-
paM OTHOCSITCS Pa3BUTHE TUITIOTOHUU Ha (DOHE JIeUECHUS,
cHukeHne 3(MGEKTUBHOCTU TMPU JUIUTEIBHOM MpUMe-
HEHUU, OTPULIATEJIbHBII MHOTPOMHBIN 3(hdeKT mpena-
paToOB C YMEHBILIEHUEM COKPATUTEIbHON (DYHKIIUU MU-
oKapaa U BO3MOxHoe cyxkeHne KA.

MBabpanuH pa3pabaTbiBasicd KaK aJlkTepHATUBA CY-
IIECTBYIOIIMM AaHTUAHTUHAJIBHBIM Tpernaparam. biaro-
Japsi CEeJeKTUBHOMY W M30MpaTeIbHOMY ACUCTBUIO Ha
CYV, uBabpannH, Kak ObLJIO MOKa3aHO B 3KCIIEPUMEHTE,
no3ozaBrucumo cHUxkan YCC kak B MOKOE, TaK U MpU
MakcumanbHoit DH 6e3 usmenenus cpeaHero AL [27].

[Tpu BHyTpMBEHHOM BBEIEHUU cobakaM nBabpaIu-
Ha C TTOCTEMEHHBIM MOBBILIEHUEM 03 HAOIIOJAIOCH Of-
HoBpeMeHHoe cHikeHre YCC u ykopoueHue IIuTeNb-
HOCTHU CHUCTOJIbI, YTO YBEJIWYUBAIO JJIUTEIHOCTh JUAC-
Tosbl [28]. B ucciaemoBaHuu, pu CpaBHEHUM JIEUCTBUS
nBabpaarHa ¥ PoNpaHosioia ¢ GU3NO0JIOrMYECKUM PacT-
BopoM Ha KA, ObL710 TOKa3aHO, YTO B OTJIMYME OT MPOII-
paHoJ10J1a, UBaOPaINH OKAa3aJICs CITIOCOOEH COXPAHSITh Ta-
Koe Xe yBelnuueHue cpenHero nuamerpa KA Ha done
®H, xakoe 0TMeUaIoch IPU MCITOIB30BaHUN (QDU3HOJIO-
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TUYECKOTO pacTBOpa. B To Bpemst Kak mpoIpaHoJIos MoI-
JIEP>KMBAJ CTOMKYIO BA30KOHCTPUKIIUIO, U, CIIEIOBATEb-
HO, YBEJIMYMUBAJT PE3UCTEHTHOCTh (Pe3UCTUBHOCTH) KA,
3HAYUTEJIbHO YMEHBIIAsi CKOPOCTh KOPOHAPHOTO KPOBO-
toka. Ha doHe mpuMeHeHUs nBaOpaavHa BIUSHUS Ha
KOPOHAPHBII KPOBOTOK 3apErUCTPUPOBAHO HE ObLTO. DTO
O3HAYaeT, YTo Ha (POHE Tepanuu UBAOPAINHOM, COXPaHSI-
€TCsl CIOCOOHOCTh MEJIKMX U CPETHUX COCYIOB K PacIIu-
penwuto nipu J1r060oM ypoBHe DH, uTo 1Mo3BoISIET 0OECTIEe-
YMBATh a[IEKBaTHYIO Niepdy3uto sHaoKapaa [29].

B otmtnume ot HemuruaponupuarnHoBbix AK u -ADb,
vBaOpanIvH HE OKAa3bIBAE€T 3HAYUTEJIBHOTO BIUSIHUS Ha
COKPaTMMOCTh MUOKap/a, KaK B MoKoe, Tak 1 rpu OH.
IIpu cpaBHUTEIBHOM UCCIIEAOBAHUU CUCTEMHBIX TEMO-
JMHAMUYECKUX CBOMCTB MBAOpaavHa U MPOMpPaHOIoa B
SKCIIEPUMEHTE, ObLIO MOKA3aHO, YTO CEJIEKTUBHBIN 0JI0-
KaTop MOHHOTO TOKa I MBaOpaarH COXPaHSET JaBlIEHUE B
JI2K B mokoe 1 He BIUSIeT Ha TTOBbILIeHUe naBieHus B JI2K
mpu @H, B To BpeMst KaK TTPOITPAHOJIOJ BbI3bIBAET BhIPa-
JKEHHOE YyMeHbllleHue AaBieHus B JIZK B mokoe v 3Hauu-
TEJIBHO OrpaHUYMBAET MOBBILIEHUE naBieHus B JIZK npu
amantai Muokapna K @H. Ha ocHoBaHum aTmx maH-
HBIX ObUT CAEJaH BBIBOJ O COXPAHEHUU COKPATUTEIBHONI
byHkuMn Muokapaa Ha ¢GoHe Tepanuu WBaOPaIUuHOM
[27].

AHTUMIIIEMUYECKUE CBOKCTBA UBAOpaHA B SKCITe-
PUMEHTE OLIEHUBAJIKUCH IO CITOCOOHOCTHU Tpernapara CHU-
katb norpednenue O, MMOKapIOM U YJIydllaTb PErvo-
HApHYIO COKpaTUMOCTb. B mepBoM cityyae motpebiieHue
0O, MMOKapIOM aHaIM3UPOBAIN C NMTOMOILBIO OIpeesie-
HU pa3HULBI MEXy HacbllleHreM Kposu O, B aopTe U
KOpoHapHOM cuHyce. OOHapyXeHO, 4TO uBabpaavH 10-
303aBUCUMO YMeHbLIaN norpediaenue O, MMOKAapIOM U
HE BJIMSUT Ha COOTHOLLEHUE JocTaBka/noTpedaenue O, u,
CJeI0BaTeIbHO, COXpaHsi cnocobHocTh KA k nunara-
mu [30].

B HeckoIbKHX 9KCTIEPUMEHTATBHBIX pa00Tax Ha MO-
JIeJISIX WIIeMUr ObUla MPOAEMOHCTPUPOBAHA CITOCOO-
HOCTb MBaOpaavHa YMEHbIIATh UIIEMUYECKOE MOBPEX-
neHue Muokapaa. CpaBHUBAJIOCH IeficTBUE UBabpanauHa
¥ TIPOIMPAHOIOa HA MILEMU3UPOBAHHBIA MUOKapI Ha
9KCIEPUMEHTATIBHOUN MOJENIN, UMUTUPYIOLIEH (PUKCUpo-
BaHHOe cyxxeHue nepeaHeit KA. KpoBoTok B 3T0I Mone-
Jii ObUT OTPAaHUYEH TOJIBKO B TOI CTENEHU, KOTOpast ObLia
HeoOXoauMa ISl Pa3BUTUSL PETMOHAJILHOW WIEMUU BO
Bpemst OH, 9TO MMOATBEPXKAAIOCH CHIKEHUEM CETMEHTa
ST u HapyllleHMeM COKpPaTUTENbHON (hYHKIIMU MUOKAp-
na. M1 usabpanuH, u npomnpaHoson cHwkaiu YCC u
YMEHbIIAIN CTeTIeHb CHIDKeHUS cerMeHTa ST. B Tom ke
9KCIEePUMEHTE ObUIO MTOKA3aHO, YTO UBAOpaIuH 3HAYU-
TEJIBHO YJTy4YlIaJl PETMOHAIbHYIO COKPATUMOCTb MUOKApP-
JIa B 30HE KPOBOCHAOXEHUS KCIIEPUMEHTAIBHO CY>KEH-
Hoit KA [27].

MBadpaauH B JJe4eHNH CTAOWILHOM CTEHOKAPIHI

OCHOBHBIM TTaTO(PU3UOJOTUYECKUM CYOCTPATOM
CTEHOKApIWU, KaK W3BECTHO, SIBJISIETCS MpexXoasiiasi
WILeMUST MUOKapaa, KOTopasi pacCMaTpUBAETCSl KaK pe-
3yJIBTaT AUcOaaHca MeXAy MOTPeOHOCThIO MUOKApAa B

Cuumenne
S8CTOTA
" CepREYNbIX
COXPALLONN A

Nopasnenwe I; Toxos nop peicremem Kopaxkcawa

Puc. 2 Mexanuswm neiictBust uBabpamta (Kopakcana®).

O, u ero pocraBkoil. CepaeyHast MbIIILIA, B OTIMYUAE OT
CKEJICTHBIX MBIIIIII, HE MOXET CYIIIECTBOBATh B YCIOBHSIX
HEI0CTaTOYHOTO KPOBOTOKA B IEPHOL CTPecca, YTO K-
HUYECKU TIPOSIBIISICTCS TIOSIBJICHUEM XapaKTepHBIX 001eit
3arpyIMHHOM JIOKAJIU3aluU.

Takum oOpazoM, TepBUYHAsI LEIb JISYCHUSI TaKUX
MAIIMEHTOB COCTOUT B CHMKCHUU BBIPAXKEHHOCTU M Yac-
TOTHI BOSHUKHOBEHUSI aHTMHO3HBIX IIPUCTYIIOB 0€3 CHU-
JKEHMSI €XKeTHEBHOI aKTUBHOCTH, B YBEIMYCHUM TOJIEpa-
HTHOCTH K ®H, 1, KaK ciencTere, B yAyIIICHUH KadecT-
Ba XXM3HU. DTO MOXET OBITh JOCTUTHYTO IyTEM CHILKE-
HUSI NOTpeOHOCTU MUOoKapaa B Op U yJIydllleHUs] KOpo-
HapHOro KpoBoTOKa. MBabpanuH o6iafgaet psiioM reMo-
TMHAMUIECKUX 3(P(HEKTOB, OIMOCPEayeMBbIX Yepe3 YMEHb-
meHre YCC — oCHOBHOM MeXaHWU3M JIEeCTBUS Ipernapa-
ta. [Ipexne Bcero, ymenbineHue YCC cHMKaeT notped-
HOCTb MUOKapaa B O,, a YIUIMHEHUE TUACTOJIbI YJIyUllIaeT
KOpoHapHyo mnepdy3uto. OnucaHa pojib MOBBIIIEHUS
YCC B mporpeccrpoBaHNN KOPOHAPHOTO aTepOCKIepo3a
[22]. BosmeiicTBre Ha OCHOBHBIC (DaKTOPHI IaTOreHe3a
CTCHOKAPINM, HApSIy C TOKa3aHHOM aHTUUIIIEMUYIECKOM
3((PEKTUBHOCTHIO B 3KCIIEPUMEHTE M YHUKAJIBHBIM Me-
XaHU3MOM JIEMCTBHUSI CO3MAJIN MPEANOChUIKY K TIPOBEIe-
HUIO KPYITHBIX KIIMHIYECKMX UCCIeA0OBaHUI IperrapaTa y
0O0JIbHBIX CTAOMJILHOM CTEHOKApAUEA.

DddekTuBHOCTL U 0€30MaCHOCTh NMPUMEHEHUS
vBadpaarHa y MallMEHTOB CO CTA0UIbHOM CTEHOKapAuei
OIICHUBAJIVCH B PSIE KOHTPOIMUPYEMbIX UCCIICTOBAHMIA.

IlepBBIM U3 HUX CTaJIO ABOMHOE cliernoe, Iuialedo-
KOHTPOJIMPYEMOE MCCIICIOBaHNE, B KOTOPOM y4aCTBOBA-
m 360 marmenToB. OCHOBHAs 1IeJIb MPOEKTa 3aKJI0Ya-
JIach B OLIEHKE aHTHAHTUHAJILHOTO M aHTUMIIIEMHYECKO-
10 3(pheKTOB y OONBHBIX CTAOMIBHOM CTEHOKApAMEil Ha
(boHe Tepanuu pa3TMYHBIMU J103aMU MBaOpanuHa [31].

Musaiin uccaedosanus. TlauyeHTsl ObLTU pAHIOMU-
3UPOBaHBI HA YETHIPE TePATICBTUICCKIE TPYIIIILI, JICINB-
muecst nBadbpamrHoM B mo3e (2,5; 5 wiu 10 mr 2 pas3a B
CYTKM) WIM TUTale00 B TeuyeHUe ABYX Hexenb. [locie Ko-
TOPBIX HAYMHAJICSI OTKPHITHIN TIEpUOJ IIpreMa UBadpaIu-
Ha (10 mr 2 pasa B CyTKM) U JaTbHENIAsT PAHIOMU3ALIMS
Ha 2 TPYMNIIbL: MPOIOJIKAIOLIYIO IPUEM MBaOpaiiHa B 10-
3¢ 10 Mr 2 pa3a B CyTKU WJIU ITPEKPaIIaIOIIyIO IIPHUEM IIpe-
MapaTa ¥ IIPUHUMAIOIIYIO TUTarie0o0 B TeueHue | Hememn.

CTOMb CIIOXHBIN IU3aiiH MCCIeIOBaHNS ObLT BHIO-
paH He CIy4aifHO: BO-TIEPBBIX, 3TO ITO3BOJISITIO OLIEHUTH
3((PEKTUBHOCTD U MMEPEHOCUMOCTh TePAITMy MBaOpaIu-
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10.b. benoycos, ... Konmpoas YCC 6 cHudxcenuu cmepmuocmu, ueadbpaouH. ..

HOM B CPaBHEHUH C IUIALE00, BO-BTOPBIX, OLICHUTH (-
(heKTUBHOCTD U TIEPEHOCUMOCTh PA3TMYHBIX JI03 TIperia-
para, 1, B-TPEThUX, MTPOAHATIN3UPOBATh A(DGEKT Tpera-
paTa 1mocJie mpeKpalleHus JIEYeHUsI U BEPOSITHOCTh pa3-
BUTHSI CHHAPOMA OTMCHEI.

Kpumepuu s¢pgpexmuenocmu. KpurepussmMu OLieHKU
3((HEKTUBHOCTU ObLINA MOKa3aTeJIM Harpy304YHBIX MPo0:
BpeMsl 10 pa3BUTUs CHIDKeHUs cermMeHTa ST Ha 1 MM 1
BpeMsl 10 BOSHMKHOBEHUS JIMMUTHUPYIOLIETO TIPUCTYIIA
creHokapanu Bo BpeMst Tecta ¢ @H, KoTopblit TpoBOIM-
JIX B CTPOTO OMpeie/ieHHOE BpeMs Ha (DOHE MUHUMAJIb-
HOI KOHIIEHTpAIMK TIpeTiapaTa B KpoBu (depe3 12 yacoB
rnocJjie npyema rnocjaeaHel 103bl). B nornonaHeHue, Bo Bpe-
MsI UCCIIeIOBAaHMS aHAIM3UPOBAIA U3MEHEHMUSI TTapaMeT-
poB Tecta ¢ MH, Bxovyas BpeMsi 10 BO3HUKHOBEHUS
TPUCTYIIa CTEHOKAPIUU.

Ouenka 6e3onachocmu. be3omacHOCTb Mpernapara
OLICHUBAJIA TI0 COOOLIEHUSIM O HEXeJIaTeIbHBIX SIBJIE-
HUSIX, TIOKa3areasiM (hyHKIIMOHUPOBAHUS XU3HEHHO
BaXHBIX OPraHOB, PETUCTPALMU KapIUOBACKYJISIPHBIX
COOBITHH (apTepuaIbHOE JABJIEHKUE BO BPEMS HArpy304-
HbIX TecToB, DKI B mokoe), 1o pesyabraTtaM 24-4acoBo-
TO XOJITEPOBCKOTO MOHUTOPUPOBAHUS U TaOOPATOPHBIM
aHaJIN3aM.

Aumuuwemuueckas s¢pgpexmusrocms. Bo Bcex Tepa-
TEBTUYECKUX TPYIINAX, MOTYyYaBIINX UBAOPaANH B J103€
10 mr 2 paza B CyTKU, OTMEYEHO J10303aBUCUMOE CHIKE-
aue YCC B nokoe n Ha (poHe PH Ha 15 11 14 yo/MuH., co-
OTBETCTBEHHO, B cpaBHeHUH C I1ane6o. CHrzkeHre YHCC
COIPOBOXKIATOCH 3HAYUTEbHON TUHEWHOM 10303aBUCH -
MOl aHTUUILIEMUYECKON M aHTUAHTUHAJIbHON 3(Pdek-
TUBHOCTBIO TIpeTiapaTa. DT! MmapaMmeTphbl OLIEHUBATIUCH TI0
YBEJIMYEHUIO BPEMEHU 10 TOsIBJIeHUs | MM Jierpeccuun
cermeHTa ST no manHbiM OKI' 1 BpeMeHU 10 BO3HUKHO-
BEHUST JTUMUTHUPYIOIICH cTeHoKapauu Tpu mpobe ¢ H
Ha (hoHe MMHUMAJILHOTO YPOBHSI KOHIIEHTPAIIUA UBa0-
panyHa B KPOBH.

IMoaTBepxxaeHue aHTUUILIEMUYECKON 3(PPeKTUB-
HOCTM MBaOpaarHa Takke ObLIO TIOJYYeHO U TI0 JIPYTUM
mapametpaM Tecta ¢ OH: BpeMeHU 10 BO3ZHUKHOBEHMSI
MPUCTYIAa CTEHOKApAWU, OOIIEMY YBETMYEHUIO oObema
BBITTOTHCHHOM paOOTHI MJTN CHVDKEHUTO BEIMIMHBI IBO -
Horo nipousseneHus (JAI1) = YCC « AJl.

Bo BTOpOI1 YacTh nccaenoBaHus, KOria Bce malueH-
ThI ITOJTyYaJTi UBabpanuH B 1o3e 10 Mr 2 pa3a B CyTKHU B Te-
yeHue 3 MecsIleB, y OOJBHBIX COXPAHSUIOCH YITydIlIeHUe
CaMOYYBCTBUS, JOCTUTHYTOE Ha (hOHE ITprueMa UBadpaIu-
Ha B Te€YEHUE MEPBOrO TBOMHOIO CJEIMOro Mepruoa, 4To
CBUMIETEJILCTBYET O COXPAHEHWUM AHTUMIIEMUYECKON U
aHTUAHTUHATBLHOW 3(PGhEKTUBHOCTH TIperapara B Teue-
HUE JJTUTEIBHOTO BPEMEHM.

braronpusTtHeiil a3ddekT Habmogancsa u npu nepe-
BOJIE TAIIMIEHTOB, TIPUHUMABIIINX B IBOMHOM CJIETIOM Tie-
puoze 1ianedo, Ha UBAOPaauH B OTKPBITOM MEPUOJIE UC-
cienoBaHus. B mociaenHeit nBoiiHoM ciernoii pase uccie-
JIOBaHUS C OTMEHOI Mpernapara U Ha3HaYeHUeM Iianedo
MalMeHTBl B TEUCHUE HEOeNIW TPUHUMAIN WBaOpaguH
WJIM T1a11e00 C LeJIblo OLeHKU 2((hEeKTOB Mociie MpeKkpa-

IIEHNS Tepanuu. Y MallMeHTOB, MPOIOJIKABIIMX TOJTY-
YaTh UCCJIEAYEMBbII Mpenapatr, aHTUAHTUHATIbHBIA U aH-
TUUIIEMUYECKUIA 3(PDEKThI, TOCTUTHYTHIE PaHee B OTK-
poITOl (haze uccnaenoBaHus Ha (poHe Teparnuu uBabpaiu-
HOM, COXPaHSUIUCh U B TpeThel (paze. OnHaKo y MarmeH-
TOB, TPUHUMABIIIUX ITALI€00, 3HAYUTEIBHO YXYIIIIUChH
mapametpsl Tecta ¢ @H. Ha cdone Tepanuu uBabpaau-
HOM 3HAYUTEJIbHO YMEHBIIWIACh YaCTOTa aHTWHO3HBIX
MPUCTYIIOB, KOTOPbIE CAMOCTOSITEJIBHO PETUCTPUPOBAINA
MAlMEHThl, U TOTPEOHOCTh B HUTPATaXx B CPABHEHUU C
raneoo.

Ilepenocumocms usabpadura. ETVMHCTBEHHBIM TIO-
00YHBIM 3(h(HEeKTOM ObLIU 3pUTETbHBIE CUMITTOMBI, Yac-
TOTa BO3HMKHOBEHUST KOTOPBIX cocTaBmia ~ 15% y maim-
€HTOB, MPUHUMABIIKX UBAOpaauH B 1o3e 10 Mr 2 pasa B
cyTkH, 1 < 2% y MallMeHTOB B TPYIIIaX, JEUMBIIUXCS 2,5
U 5 Mr uBadbpaarHa. OTU CUMIOTOMBI MPOSIBIISLTUCH TIpe-
XOASIIMMU BCHBIIIKAMU SIPKOCTU B OTPAHUYEHHBIX MO-
JISIX 3pEHUSI, OTYACTU CBSI3AHHBIMU C U3MEHEHUSIMU WH-
TEHCUBHOCTU CBETa. DTU 3PUTEIbHBIE CUMITOMBI ObLITU
HE3HAYUTEJbHBIMUA ¥ OTHOCUTEBHO XOPOIIO MEePEHOCH -
JIUCh; TOJBKO 1% MallieHTOB BBIOBUT U3 MCCIIENOBAHUS
WU3-3a WX pa3BUTUS. Bce 3puTebHbIE CUMITOMBI ObUIA
MOJTHOCTBIO 0OPaTUMBbI U KYMTUPOBAIKUCH MOCHE MPeKpa-
1IeHKs Tpuema npemnapara [32].

DTO mepBoe KPYMHOE HCCAENOBaHUE TMO3BOJIUIIO
cAenaTh BaXKHbIE BBIBOMIBI B OTHOILIIEHUY POJIA UBAOpaIu-
Ha B JICYEHUU CTEHOKAPIAU:

* UBaOpaauH 00JIaaeT BBICOKON aHTUMILIEMUYEC-
KO Y aHTUAHTUHAIBLHON 3((HEKTUBHOCTBIO U XOPOILIEH
TMePEHOCUMOCTBIO;

* Teparnus UBaOpPaIWHOM He TTPUBOIUT K Pa3BUTUIO
TOJIEPAHTHOCTH;

* MpeKpalleHNe JICYCHUsI HE COMPOBOXIAECTCS pa3-
BUTHEM CUHIPOMA OTMEHBI.

ITocne monydeHus1 MepBbIX PE3YIbTATOB KIIMHUYEC-
Ko 3¢(peKTUBHOCTU MBAOpAINHA B CPABHEHUH C TLTALIEe-
00, ObUTM MHULIMMPOBAHBI [IBA UCCIENOBAHUS CPAaBHU-
TeIbHOU 3(P(HEeKTUBHOCTH MperapaTta ¢ JIEKapCTBEHHbIMU
CpencTBaMU, PEKOMEHIOBAHHBIMU IS JIEYEHUSI CTEHO-
kapauu: B-Ab areHononom u AK ammonunuuom. Llens
9TUX WCCIEIOBAHUI 3aKjIovanach B TOM, YTOOBI CpaB-
HUTh AaHTUMIIEMUYECKYI0O U aHTUAHTUHAIBHYIO 3(Pdek-
TUBHOCTb MBabpanuHa ¢ 3-ADb, mpenapaTom repBoro psi-
Ja B JledeHUU cTeHoKapauu, u AK, ero cymecTBytomei
aIBTepHATHBE, YTO TIO3BOJIMJIO OBl OINpPENEeTUTh MECTO
nBabpaarHa B Teparuy CTEHOKAPAWYN HATIPSDKEHUS.

Hccnenosanue INITIATIVE (The (The randomized
double-blind INternatlonal TrIAl on the Treatment of
angina with I'VabradinE versus atenolol)

Pe3ynbratel BTOpOro KpymHoro KJIMHUYECKOIO UC-
cJieloBaHu 10 MPUMEHEHUIO UBabpanrHa y MallueHTOB
CO CTaOWIBHO CTEHOKApAWEU BbISIBUIIU, UTO UBAOpaIvH
ObL1, 1O KpaliHeli Mepe, He MeHee 2(D(hEKTUBEH, YeM aTe-
Hoson [33]. PaHmoMu3npoBaHHOE, NBOWHOE CIeroe,
MEXIyHAPOIHOE, KOHTPOJIUPYEMOE UCCIEIOBAHUE B TTa-
pautenbHbix rpynmnax INITIATIVE npoBonwnu ¢ 1ienbto
CPaBHUTEJIBHOU OLICHKU aHTUUIIEMAYECKOW U aHTUAH-
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TUHATBHOU 3(P(EKTUBHOCTU MBAOpaaHA U aTEHOJIONA B
OOJTBIIION TOMYJISIIMY OOJIBHBIX CTEHOKAPAWEH HaIpsiKe-
HUSL.

Juzatin uccaedosanus. B viccaenoBanyie OB BKITIO-
4yeHbl 939 malMeHTOB o CTaOMILHOI CTeHOKapAueii, KO-
TOpbIe B TeUeHUE 4 MeCsIIeB TMOIyJYaau UBAOPaIH WA
ateHosos. CorytacHO TMU3aiftHy MCCIIeIOBaHMS, TIAITUEHTHI
OBUTM paHIOMU3MPOBAHBI HA TPU TPYIIIHI — TIEPBHIEC 1BE
TPYIIbl MPUHUMAIU UBAOPAIVH T10 5 MT 2 pa3a B CYTKHU,
TpeThs TpyMma — ateHosnon 50 Mr/cyt. B TeueHue 1 mMecs-
11a. B mocnenytoniem 1036l yBeIMYMBATUCE: 1032 UBAOpa-
JnvHa 1o 7,5 mr 2 pa3za B cytku win 10 Mr 2 pa3a B CyTKU B
TEPBBIX JABYX TPYINax, 1o3a areHosona g0 100 Mr/cyt. B
TPEThEl TPYIIIE, U JIUeHNE MTPOJOIKATIOCH €Il B Teue-
HUe 3 MecsteB. Pe3ynbsraThl orieHUBaIM Ha 4 Mecsiiie 1uc-
cienoBaHus1. B meprnon MUHUMAIBHON M MAaKCUMaJTBHON
KOHIICHTpAITNU TpeTiapaTa B KPOBU UCTIONBH30BAIM TECT C
®H — TpeaMuI-TECT.

Pesynvmamet uccredosanus. Yxe depe3 Mecsil OT Ha-
yaJia Tepariuy B TPYTINe aTeHOJI0a U B TPYIITIE MBabpaIu-
Ha, OpLTa OTMeYeHa 3(D(HEKTUBHOCTb Tepariy UBaOpaIu-
HOM TIO CPaBHEHUIO C aTeHOJIOJIOM B BUJIE TIOBBIIICHUS
obmreit mponomkuteabHocT MH. CranmapTuznpoBaH-
Hoe pasznnure ObL10 6,7 ¢ B I10JIb3y MBadpanuHa. [Tokasza-
Teab obIel TponoskuTeabHocT PH OBUT OCHOBHEIM
KpUTEpUEM aHTUUIIEMUYECKON 3(HEKTUBHOCTH U Olle-
HUBAJICS TIPY BHITIOJTHEHUY ITPOOBI HA MUHUMYME KOHIIE-
HTpAILMU TIPerapaTtoB B KpoBu. OTpeiessuiich U Ipyrue
mapametpbl Tecta ¢ @H. K HUM oTHOCWIIMCH BpeMst 10
rosiBIeHust ieripeccuu cermeHTa ST Ha | MM, U3MEHEHUST
IMapaMeTpoB Harpy304HOTO TecTa TMPU MaKCUMaJIbHOM
YPOBHE KOHIIEHTpAIIMU TIperapara B KpOBM M 4YacToTa
TIPUCTYTIOB CTEHOKAPIWH; 3TH TTOKa3aTe TN TaKKe UMeTn
TeHIECHLMIO B MOJIb3Y MBaOpaanHa.

Yepes 4 mecsiia teparuu o0IIast MPOJOJDKUATEITb-
Hocth ®H nipy BeimonHennu tecta ¢ @H yBemumiach
Ha 86,8 1 91,7 ¢ B rpynmax, MpMHUMABIIIMX UBAOPaTUH B
no3ax 7,5 u 10 Mr 2 paza B CyTKM, COOTBETCTBEHHO, U Ha
78,8 ¢ B rpymie areHosona B 1o3e 100 mr/cyT. CKoppek-
TUPOBAHHbBIE PA3JIMIMS B TOJIH3Y MBAOpaIHA 110 CpaBHE-
HUIO ¢ aTeHoso0J0M coctaBuwiau 10,3 u 15,7 ¢ onst 7,5 Mmr u
10 Mr 2 pa3a B CyTKU, COOTBETCTBEHHO.

[MonyyeHHBIe pe3yIbTaThl TIOATBEPKIAINCH U JIPY-
rumu mapamerpamu Tecta ¢ @H; Bpemst 10 BOSBHMKHOBE-
HUS TUMUTHUPYIOIIETO IMPUCTYTIa CTEHOKAPIVU; BPEMsI 10
Havajia TIpUCTYIa CTEHOKApIWUW;, BPEMs M0 NETPeccuu
cHxeHus cermeHTa ST Ha 1 M.

Aumuaneunanvuas s¢hpexmuenocms. AHTHAHTHU-
HaJIbHas 3(PHEKTUBHOCTh OLIEHUBAIACH 10 YaCTOTE BO3-
HUKHOBEHUSI TIPUCTYTIOB CTEHOKAPIUY 1 TTIOTPEOHOCTHU B
KOPOTKOJEHCTBYIOIINX HUTpaTax. MBabpamuH Ha 1Be
TPEeTU CHITKAJI YacTOTY TIPUCTYIIOB cTeHoKapauu. [1ot-
peOHOCTh B HWTpaTax KOPOTKOTO MEWCTBUS YMEHBIITU-
JlaCh Ha TP YETBEPTH.

Ilepernocumocms. YacTtora BOZHUKHOBEHUSI MOOOY-
HbIX 2(PeKTOB OblIa HU3KON M COMOCTABUMOI B 00EUX
TepareBTUUeckux rpymrmax. Oda jeKapCcTBeHHbIX Mpera-
paTa objamaau XOpollel MepeHOCUMOCThI0. B rpyrre,

JIeYMBIIMXCS WBAOpPaIMHOM, 4YacTOTa TMOSIBJICHUS 3pU-
TEJIbHBIX CUMITTOMOB ObLIA CXOHOM C pe3y/IbTaTaMU Ipe-
JBITYIIETO UCCeTOBaAHNS.

Pe3ynbratel MPOBEACHHOIO MCCIIEAOBAHUS TO3BO-
JINJIM TIO3ULIMOHUPOBATh CJIEAYIOIINE AOMOTHUTEIbHbIE
BBIBOJIBL:

* uBaOpaavH O0JIAaeT COMOCTABUMOWM aHTUUILIE-
Mu4Yeckoil addexTruBHOCTEIO ¢ B-ADb areHonoI0M;

* UBaOpagWH TPOAEMOHCTPUPOBAT YJIyUllICHUE
BCEX IMapaMeTPOB HArpy30YHBIX TECTOB B CPaBHEHWUU C
ATEHOJIOJIOM.

bBbuto poBeieHo CpaBHUTETBHOE, 3-MECSYHOE, PaH-
JOMU3UPOBAHHOE, KOHTPOJIMPYEMOE, NBOWHOE CIIETOe,
MYJIBTULICHTPOBOE WCCJENOBAHWE AHTUAHTUHAJIBHOW W
aHTUMIeMu4ecko addexktuBHocT Iy MHrudburopa
“BaOpaavHa B CPAaBHEHUM C aMJIOAUIIMHOM B pexXumax
MOHOTEpANUU y OOJIbHBIX CTAOWJIBHOU CTeHOKapIueu
[34]. B uccnenoBanuu yyactBoBaiu 1135 mauueHTOB ¢ 10-
KyMeHTaJIbHO noateepxxaeHHoii MBC u crabuiibHOI cTe-
Hokapaueil. [Tocie mpeaBapuTeTbHOTO TIEPUOAA, B TEUE-
HHE KOTOPOTO BCe MpernapaThl ObUTM 3aMEHEHBI Ha TUIalle-
00, MaLMEHTHl ObUIU PAaHIOMU3UPOBAHBI HA TPYIIIbI, I10-
JTyJaBIlIvie UBAOpaauH B 103¢e 7,5 Mr 2 pa3a B cyTKu U 10 Mr
2 paza B CyTKM, U aMJIONUMKUH B 03¢ 10 Mr 1 pa3 B CyTKHU.

AHTUUIlIEMUYeCcKass U aHTHMaHTMHalbHasl 3¢ dek-
TUBHOCTb U MEPEHOCUMOCTb Tepariuy OLEHUBAIMCH TIO
TEM ke KpUTepusiM, uyto u B rccaenoanuu INITIATIVE.
Oo6mast npopomkutebHocTh @H TIp MUHUMATBHOM
YPOBHE KOHILIEHTpallMy MpernapaTa MOBBIIIATACh BO BCEX
TepaneBTUYECKUX TpyMIax (MBadpaauH 7,5 MT ABaXIbl B
CyTKM, uBabpanuH 10 Mr ABaXIbl B CyTKU, aMJI0IUIiH 10
MI' OJHOKpPATHO), 4YTO MOATBepAMIO 3(h(GEeKTUBHOCTD
nBabpaarHa B CPABHEHUU C aMJIOAUITAHOM.

OCHOBHOE OTJIMYKE TPYMITBI UBaOpaarHa 3aKI0va-
Jock B 6osiee Hu3koit YCC u BenuuuHe JAIT B mokoe u
npu MakcumanbHoit MH. [pu oneHKe aHTHAHTMHAIb-
HOM 3 (HEKTUBHOCTA MPENapaTOB OTMEUYEHO CHIDKEHUE
KOJINYECTBA TPUCTYNIOB CTEHOKAPAWM HA NIBE TPETU U
YMEHBIIEHUE TOTPEOHOCT B HUTPATaX KOPOTKOTO
JNEHCTBUS B 2 pa3a BO BCEX TEPANEBTUUECKUX TPYyIIIax.
Yacrota HexesaTeJbHbIX MOOOYHBIX 3(DEdEKTOB ObLIa
HU3KOH, 1 00a TepaneBTUUECKUE PEXUMa MOKA3aIu Bbl-
COKYI0 TiepeHOoCcMMOocTb. Hanbosee yacTbiM MOOOYHBIM
addexrom B rpymre uBadpaarHa ObUI0 BOSHUKHOBEHUE
3PUTEJIbHBIX CUMITTOMOB; 3TU ITOOOYHbIE (P (PEKThI ObLIN
YMEPEHHBIMU U CIIOHTAHHO MCYE3aIu B XOZIE Teparnuu. Y
MALMEHTOB, JICUYMBIIUXCS aMJIOJUITUHOM, OTMEUYEHO IO0-
SIBJICHUE OTEKOB JIONBDKEK, MPUBEAIINX B HEKOTOPBIX
clydasix K OTMeHe Tpenapata. Pe3ysbratel 3TOro uccie-
JIOBaHUS TTO3BOJIJIA 3aKJIIOYUTh, YTO UBabpanuH oba-
JaeT He MeHbleil addekTuBHOCTHIO, yeM AK amitonu-
MWH, B YCTPAHEHUU CUMIITOMOB CTEHOKApIUU 1 yJTydllle-
HUM rmapameTpoB Tecta ¢ OH.

Takum 00pa3oM, B 9TUX TPeX KPYITHBIX UCCIETIOBA-
HUSX OBLIO TOKa3aHO, YTO MBaOpaAvH, Hapsay ¢ Oya-
TONIPUSTHBIM TpodUIEM MEePEeHOCUMOCTU, OO0JIamaeT
3HAYUTEJbHOW AHTUAHTUHAIIBHOW UM aHTUUILIEMUYEC-
Kol 3(h(heKTUBHOCTHIO, IO KpailiHel Mepe, He XyILIei,
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10.b. benoycos, ... Konmpoas YCC 6 cHudxcenuu cmepmuocmu, ueadbpaouH. ..

YEM y CYLIECTBYIOIIMX B HACTOSIIIIMI MOMEHT Tpernapa-
TOB [Uid JiedeHus creHokapauu: B-Ab u AK. Dto, Bo-
MEePBBIX, MOATBEPXKAAET MPABUWIBHOCTh KOHUEHLIUN
CIIeHU(PUIECKOro U CEJIEKTUBHOTO MHruOMpoBaHus I¢
TOKOB, KaK OCHOBBI TE€PANIEeBTUYECKOW CTPATETUU B Jie-
yeHuu 6oabHbIX UBC 1 cTabuiibHOM cTeHOKapauei, u,
BO-BTOPBIX, MO3BOJISIET paccMaTpUBaTh Mpenapar Kak
AJIbTEPHATUBY CYIIECTBYIOIIUM aHTUAHTUHAJIbHBIM
CpEACTBaM B Cllydyae HaJIW4us K HAM MPOTUBOIOKA3a-
HUI WK Pa3BUTHUS CEPbE3HBIX MOOOYHBIX 3(PPeKTOB Ha
doHe craHmapTHoil Tepanuu. OYEBUAHO, YTO MPU Ha-
JINYUU Y TAITUEHTOB OPOHXOOOCTPYKTUBHBIX 3a00J1€Ba-
HU# 1 OoJe3Helt nepudeprudecKux cocyaoB, MpU pas-
BUTUU MOOOYHBIX 3 heKToB Ha poHe Tepanuu B-Ab, a
TakxXe B ciydyae CHUXeHus AJl U cokpaTUTeIbHOU
dyHkunu muokapaa Ha ¢hone tepanuu AK, nuBabpaaua
CTAaHOBUTCS TpenapatoM BbiOopa. CelleKTUBHOE BO3-
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