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IIaTuneTHsAA TMHAMINKA AHTUTUTIEPTEH3UBHOTO 3¢ deKkTa

U AJPEHOPEAKTUBHOCTY SPUTPOIMTOB MOCIIE PAANOYACTOTHON
CUMIIATIYeCKOJ IeHepBAIINY MIOYEeYHBIX ApTEPHil y MAIIeHTOB
C Pe3UCTEeHTHOM apTepUaNbHON I'NIIePTOHNEN
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Hay4HO-MCCAEAOBATEABCKMIA MHCTUTYT KapAMOAOTMK — donanaA DTBHY « TOMCKMIM HALMOHAABHBINM MCCAEAOBATEABCKMIA MEAMULIMHCKMI LIeHTP» PAH,
Tomck, Poccus

AHHOTaums

LleAb. M3yunTb UCXOAHOE COCTOsIHUE AAPEHOPEAKTUBHOCTH, MATUAETHIOIO AMHAMMKY NMOKa3aTeAs B-aApeHOpPeakTMBHOCTM MeMOpaH 3pUTPOLIMTOB
(B-APM) 1 nposiBAeHME aHTUIMNEPTEH3UBHOIO 3hheKTA MPOLIEAYPbI PAAMOYACTOTHON AECTPYKLIMM CUMMATUUECKMX CTPYKTYP MOYEHHOM apTepum
Y MaLMEHTOB C PE3UCTEHTHOM apTEPUAABHON TMNEPTOHMEN.

Marepuanbl u MeToAbI. B aHaAM3 BKAIOUMAM 42 MALMEHTOB C PE3UCTEHTHOW apTePUaAbHON runepToHuei. [poLeaypy peHaAbHOW AeHepBaLMm
(PA) noyek BbIMOAHSIAM MYTEM SHAOBACKYASIDHOM OMAATEPAAbHOM TPAHCKATETEPHOM PAAMOYACTOTHOM abAaLIMM MOYEUHbIX apTepuit. MccaeaoBa-
HUE CYyTO4YHOrO MOHUTOPUPOBAHMS APTEPUAABHOIO AaBAeHUS (AA) 1 onpeaeaeHne B-APM no uaMeHeHnio 0CMOPE3UCTEHTHOCTM 3pUTPOLIUTAP-
HbIX MeMOpaH NPOBOAMAM MCXOAHO, Yepes 1 Hea, 6 Mec, 1, 2, 3 u 5 AeT nocae PA. [aumneHTbl peTpoCneKTMBHO Ha CPOKe HAOAIOAEHMSI 6 MEC MOCAe
nposeaeHust PA pacrnipeaeAeHbl Ha pecrioHAepoB (CHuxeHue AA Ha 10 MM pT. CT. 1 6oAee) 1 HepecrnoHAepoB (CHuKeHue AA meHee 10 MM PT. CT.).
Pesyabtatbl. Cniyctst 6 mMec nocae PA umcao pecrioHaepos coctaBuao 28 (66,7%) yenosek, Yepes 5 Aet — 31 (73,8%) yeroBek. Ha MomeHT
BKAIOYEHMSI B UCCAEAOBAHUE MeAMaHa nokasateAst B-APM B rpynne HepecrnoHAEpPOB 0Ka3aAaCb HE3HAUYMMO BbILLE, YEM B Ipyrne pecroHAEpPOB.
Mo ncreveHnn 6 mec nocae nposeaeHus npoueaypsl PA nokaszareab B-APM B rpynne HepecroHAEPOB OKa3aACsl 3HAUMMO HUXKeE, Yem B rpyrrne
pecrnoHaepos (p=0,043). [pu AaAbHEMIEM HABAIOAEHWM B Tpyrire PECMOHAEPOB OTMEUEHO YBeAndeHue MeanaHbl B-APM, KoTopoe AocTuraro
3HQUMMbIX PA3AMUMIA OTHOCMTEABHO MCXOAHBIX 3HAUYEHMI B rpyrne Ha cpokax HabAoaeHus 1 roa (p=0,036) u 5 Aet (p=0,004) nocae PA. M3-
MeHeHue rnokasareast B-APM B rpynne HepecrnoHAEpOB HOCMAO BOAHOOOPA3HbIM XapaKTep, M3MEHEHUs HE AOCTUIAAM KPUTEPUEB 3HAUMMOCTH.
3akAtouenne. Nposeaerne PA B 73,8% cAydaeB COMPOBOXAAETCSI CTaOMAbHBIM B TEYEHME 5 AET HAOAIOAEHMSI aHTUIUMEPTEH3UBHBIM OTBETOM
1 nosblieHUem B-APM, 4TO MOXET CBUAETEALCTBOBATb O PEAAM3ALIMM KOMMEHCATOPHbIX MEXAHU3MOB B YCAOBMSIX BO3pacTalollert akTMBHOCTH
CMMMATOAAPEHAAOBOW CUCTEMbI B OTBET Ha CHMXeHMe AA.

KAtoueBble cAoBa: f3-aApeHOpeakTMBHOCTb MeMOpaH 3PUTPOLIMTOB, PE3UCTEHTHAsi apTepMaAbHasi TMMEPTOHMS, CUMMATUUYeCKas AeHepBaLms
royeK, PaAMoYacToTHas abaauust
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BeeaeHnne cmnoBepoB MetaHedpuHoB nocie PII [5] u ymeHbineHue

Aprepuanbhas runeproHua (AI) sABnsgeTcs 3HAYMMBIM
dakropom pucka pasBuTus nHbapKTa MUOKapHa, CTAOMIBHOI
U HECTAOMJIBHOI CTEHOKAPANY, CEPIeIHON HEOCTATOYHOCTH 1
obmeit cmeptaOCTH [1]. HekoHTpONMpyemas runepakTuBanms
CUMITaTYECKOJM HEPBHOI CUCTEMBI MOXXET COIPOBOXIATHCS
PasBUTMEM 3/T0KaYeCTBEHHO! TUIIEPTOHMN, PE3UCTEHTHON K
MefIMKaMeHTO3HOMY JIedeHuio [2, 3]. B HacToAmee BpeMa pas-
paboTaH 1 BHEAPEH B KIMHUKY CIIOCO0 TeYeHNs PE3UCTEHTHOI
AT (PAT) mocpefcTBOM CHMITATHYECKOI pEHAIBHOI leHepBa-
1y (PIT) [4], KoTOpas 3aK/mM0YaeTcsl B paspylleHny CUMIATH-
JeCKVX HEPBHBIX BOJIOKOH, COEVHSIIOIMX IIOUKM C IIeHTpab-
HOJ HEPBHOI CHUCTEMOII, YTO CONPOBOXXJAETCS CHIVDKEHMEM
CUMIIATMYECKOTO TOHYCA U PasBUTHEM aHTUTUIIEPTEH3UBHO-
ro apdekra. BmecTe ¢ TeM maHHBIE, KacaloLecs: U3MEHEHNU
KaK IIOYEeYHOM, TaK U ITI00aNbHOM CUMIIATUIECKO aKTUBHO-
CTM, OCTAIOTCS AOCTATOYHO IPOTMBOPEYMBBIMM. 1aK, B psije
OyOnuMKaumii IpOJAEeMOHCTPUPOBAHO CHIDKEHME IOYeYHbIX

aKTMBHOCTY IOYEYHBIX CUMIIATUYECKUX HEpPBOB [6], ogHaKO
IOPYyTUM YYeHbIM MONY4YMUTb IOATBEP)KIEHUI JecuMIaTu3a-
LM TIOYeK He ymanoch [7, 8]. Cpenn uccnenoBaTeneii, OleHN-
BaBIMX BiusiHye PJ] Ha r1o6aibHBII CUMIATUYECKUIT TOHYC,
TaK)Xe HeT ef1Horo MHeHus. Cpefu paboT ¢ OTpULIaTeIbHBIMU
pesy/IbTaTaMu ClIefyeT OTMeTUTb uccmefoBanue J. Brinkmann
U coaBT. [9]. B To ke BpeMs 3HaUMTeNbHOE YMCIIO YUEHBIX JIO-
KYMEHTUPOBAJIM CHIDKEHME CYMIIATOApeHa/IoBOrO TOHyca 110
HaHHBIM Hettpomuorpaduu [10-12]. OgHako CBS3Y CHIDKEHMS
aprepuanpHoro masneHus (AJl) ¢ yMeHbIIeHMEM CUMIIATH-
YeCKOJl MBIIIEYHO! aKTUBHOCTY OOJBIINHCTBOM aBTOPOB He
oTMedeHO. Ha ocHOBaHNM 3TOrO BBICKa3aHO IPENTIONOKEHNE,
uyTo cHIpKeHne AJl mocne PII He MMeeT IpPAMOro OTHOLIEHUS
K CUMIATO-MHIMOupyomuM sbdexraM mpouenypsl. besyc-
JIOBHO, HENIb3A HE YYUTBIBATh, YTO HETaTMBHbIE PE3Y/IbTAThl B
psifie pabOT MOITIM SIBIISITBCS CTIEACTBIEM HEIIOTTHOM JIeHepBa-
I[UU, TeM He MeHee HEOJHO3HAYHOCTb IOTy4YeHHbIX pe3y/bTa-
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Five-year dynamics adrenergic reactivity of erythrocytes after radio-frequency sympathic
denervation of renal arteries in patients with resistant arterial hypertension
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Elvira F. Muslimova
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Abstract

Aim. To study the initial state of adrenergic reactivity and the five-year dynamics of the beta-adrenergic reactivity index of erythrocyte membranes
and the manifestation of the antihypertensive effect of the procedure for radiofrequency destruction of sympathetic structures of the renal artery
in patients with resistant arterial hypertension.

Materials and methods. The analysis included 42 patients with resistant arterial hypertension. The renal denervation (RD) procedure of the
kidneys was performed by endovascular bilateral transcatheter radiofrequency ablation of the renal arteries. The study of 24-hour blood
pressure monitoring (BPM) and the determination of B-adrenoreactivity of erythrocytes (B-ARM) by changes in the osmoresistance of erythrocyte
membranes were performed initially, 1 week, 6 months, 1, 2, 3 and 5 years after RD. Patients retrospectively, at a follow-up period of 6 months
after RD, were divided into responders (decrease in blood pressure by 10 mm Hg or more) and non-responders (decrease in blood pressure less
than 10 mm Hg).

Results. 6 months after the RD, the number of responders was 28 (66.7%) people, after 5 years — 31 (73.8%) people. At the time of inclusion
in the study, the median B-ARM in the group of non-responders was not significantly higher than in the group of responders. After 6 months
after the RD procedure, the B-ARM indicator in the non-responder group was significantly lower than in the responder group (p=0.043). With
further follow-up in the group of responders, an increase in the median 3-ARM was noted, which reached significant differences relative to the
baseline values in the group at follow-up periods of 1 year (p=0.036) and 5 years (p=0.004) after RD. The change in the B-ARM indicator in the
non-responder group was wavy in nature, the changes did not reach the significance criteria.

Conclusion. Renal denervation in 73.8% of cases is accompanied by a stable antihypertensive response for 5 years of observation and an increase
in B-ARM, which may indicate the implementation of compensatory mechanisms in conditions of increasing activity of the sympathoadrenal
system in response to a decrease in blood pressure.

Keywords: B-adrenergic reactivity of erythrocyte membranes, resistant arterial hypertension, sympathetic denervation of the kidneys,
radiofrequency ablation
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TOB MOXET CBUJETEIbCTBOBATb O CYIeCTBOBAHNY HIPOOIEeMBbI
C IOCTOBEPHOCTDIO OI[EHKN CYMIIATUYIECKO aKTUBHOCTH U He-
06XOAMMOCTY MTOUCKA MHBIX JMATHOCTUYECKUX UHCTPYMEHTOB,
He MHBA3MBHBIX 110 XapaKTepy U JOCTYNHBIX [/ HIMPOKOTO
KIMHNYECKOTO KCIONb30BaHMA. ITO OCOOEHHO aKTYasbHO,
YUYUTBIBasA, YTO MCIIONb30BaHME TAKMX METONOB, KaK M3Mepe-
HIle CIWUIOBEPOB MeTaHe(pPUHOB U IPOBefeHNe MUKPOHeli-
porpadui, B KIMHUKe B HACTOAIIee BPeMA OCTAaeTCA IPe3BbI-
YaifHO OTPaHMYEHHBIM.

B 3TOM KOHTeKCTe 0cO60r0 BHUMaHMA 3aCTy>KUBAET I10SIB-
JIeHVe HOBOTO ITOKasaTe/sA (pyHKI[MOHATbHOM aKTMBHOCTY CUM-
[IaTOAJIPeHAJIOBOII CYCTEMBI, 3aK/II0YAIOIETOCS B ONpefieIeHnn
KO/IN4YecTBa M (PyHKIMOHATBHOIO COCTOSIHMA afpeHopelen-
TOPOB Ha KJIleTKaX-MuuieHaX. [TokasaHo, 4TO IIpy AMUTENLHOM
WIN CUTBHOM CTUMYIUPYIOIIeM BO3/Ie/ICTBUY KaTeXOTaMIHOB
KOMIIEHCATOPHO YMeHbIIAeTcA MX KOMMYeCTBO MO0 CHIDKA-
eTcs (YHKIMOHA/IbHAs aKTUBHOCTD, IIPOMCXONUT CHIDKEHME
CIIOCOOHOCTY OPraHOB OTBEYATh HA CTUMY/IUPYIOLIee IeliCTBYE
KaTeXO/IaMIHOB, T.€. CHIDKEeHIe UX afjpeHopeaKTUBHOCTI. [1oa-
TOMY 00 M3MEHEHUN COCTOSHYIS a[JpEHOPELIeNTOPOB BCETO Op-
raHM3Ma MOXKHO CYAMTDb IO CTelleHU [-aIpeHOpeaKTMBHOCTH

meMm6paH sputporutos (f-APM) [13]. JaHHbII MeTOp, HaleN
CBOe KIMHIYEeCKOoe IIpMMeHEeH)e B OlleHKe CMMIIATMYeCKOI aK-
TUBHOCTU y OOJIBHBIX IOCIIe MHPapkTa Myuokapaa [14-16] u ¢
bubpumAnmen npegcepauit [17]. Yunteisas, 4To maTopusno-
JIOTMYECKYI0 OCHOBY fievicTBusA P/l cocTaBnser ee BnusAHME Ha
pernoHapHble KOMIIOHEHTBI CUMIIATMYECKOM HEPBHOM CUCTe-
MBI, U3y4YeHNe BIIMAHNA BMeUIaTe/lIbCTBa Ha MOKa3aTenn afpe-
HOPEAKTUBHOCTY B CONIOCTAB/IEHUN C IMHAMMKON YpoBHeit Al
BXXHO /1A MOHMMAaHUA MEXaHM3MOB HENICTBUA IPOLENYpHL.
BmecTe ¢ TeM [aHHBI acIIeKT IPOOIEMBI 10 HACTOSILETO Bpe-
MeHI OCTaeTCsA HeJOCTAaTOYHO M3YYeHHBIM U IIpefiCTaBIeH B
my6/IMKanuy o pesynbrataM 2 jneT Habmogenus [18]. B cBsasu
C 3TMM IIe/IbI0 JAHHOTO MCC/IENOBAHMS CTAJIO M3y4YeHMe BIVA-
Hust P]l Ha u3MeHeHus MoKasarenell P-afpeHOPeaKTUBHOCTU
(BAP) B comocraBneHMM C AMHAMUKOI ypoBHeil AJl depes
5 71eT 1mocye BMelIaTeNnbCTBa.

Ienb — M3y4nTh UCXOIHOE COCTOSHNE a[[PEHOPEAKTNBHO-
CTH, ISTUIETHIOW AVHAMIUKY mokasaTessi -APM u mposiie-
HIe AaHTUTUIIEPTEH3UBHOIO 3¢ (deKTa IPOLefypbl pajmoda-
CTOTHO HECTPYKLMU CUMIATUYECKMX CTPYKTYp IIOUEUHOM
apTepun y nanuenTos ¢ PATL.
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MaTepMaAbl U METOAbI

B wuccnegosanme Bxmouenbr 42 marmenta ¢ PAI Bce
607bHBIE TIOATMCANTN JOOPOBOIbHOE MHPOPMUPOBAHHOE CO-
I7lacKe Ha ydacTue B MCCIefloBaHMM. VlccremoBaHusa HoMep
NCT01499810 u NCT02667912 (www.ClinicalTrials.gov) oxo-
OpeHBI STUYECKMM KOMUTETOM U YTBEPX/EHBI Ha 3acefaHuUM
yueHoro coBeTa HayuHo-1ccnenoBaTenbcKoro MHCTUTYTa Kap-
puonoruu I. Tomcka.

Kpurepuamm BKIIOUEHMA CIY>XWIM: BO3pacT oT 18 fo
80 ner u pesucreHTHBII XapakTep Al B Busie ycTOMYMBOro
HOBBILIEHNA cpefHecyTouHoro AJl 140/90 MM pT. CT. U BbIlle
Ha oHe ITpueMa 4 TPyIII aHTUTUIIEPTEH3VBHBIX ITPENapaToB B
MAaKCUMa/IbHO ITePEHOCUMBIX [J03aX C 0053aTe/IbHbIM HaszHade-
HYEM JUYPeTHUKa, MOAIICAHHOe NH(POPMIUPOBAHHOE COTIACHE.

Kpurepun uckmodeHns: CMUMITOMAaTIeCKMit xapakTep Al
IICEBIOPE3NCTEHTHOCTD; HUSKUII YPOBEHb CKOPOCTH KIy6Ood-
koBoit ¢puasrpanyy (MDRD<30 mn/Mun/1,73 M?); HEBO3MOX-
HOCTbD BBIIIO/IHEHV A BMellIaTe/IbCTBa HAa TOYEYHBIX apTEPUAX 10
IpUYMHE BBIPAKEHHOTO aTepOCKIepo3a MIM aHaTOMMYECKUX
0COOEHHOCTeI, a TaK)Ke BBICOKUI PUCK OCTIOKHEHWIT BCIIeN-
CTBUe TSsDKENON COMyTCTBYIOLEl MaTonoruu mbo aHaduIak-
TUYECKUX peaKIUil Ha PEeHTTeHOKOHTPAcTHble IIpelapaTbl B
aHaMHese; OCTpPbIe U XPOHUYECKIe 3a00/IeBaHNs TI0YEK, JKey-
TMOYHO-KUIIEYHOTO TPaKTa, KPOBYU, HEPBHON U 3HJOKPUHHOII
crcTeMsl (KpoMe caxapHOro fgmabera 2-ro THIIA), IPUBOJSAIINE
K Pa3BUTMIO IIPU3HAKOB HELOCTATOYHOCTU 00O CUCTEMBI;
IIMKUPOBAHHBIN TeMOITO6MH >9%; OHKOJIOTM4Yeckue 3abore-
BaHUA C pellAMBAMU MeHee 5 JIeT Hasa/f.

IMarmeHTsl Ha MPOTSDKEHMM BCETO INepurofa HabIIOfeHNs
B UCC/IeIOBaHUM MONYYaay MHAUBUAYAIbHYIO CXeMY aHTUTU-
IepTeH3MBHOI Tepanuu. [IpMBep>KeHHOCTDb T€4eHMIO OLIeHM-
BaJIach CO C/IOB TAI[MEHTA.

Bx/04eHHBIM B MCCENOBaHNME MalVieHTaM BbIIONHAMN
cyrouHoe moHuTopupoBanue AJl (CMA]I) u 3abop o6pasijos
KpoBu jjo npouenypsl PII, gepes 1 nen, 6 mec, 1, 2, 3 u 5 ner
Iocrie Hee.

IIpouenypy P/l mo4exk BBINONHAMM IIyTEM SHIOBACKY-
JISIPHOI OWM/IaTepanbHON TpPAaHCKATEeTEPHON pPafUOYacTOTHON
abmanum modeuHelx aprepuit. Onsa PII mcnombpsoBamm Kate-
tepsr Symplicity Flex4F ¢ renepatopom Symplicity TM G2
(Medtronic, CIIA; n=38) m MarinR 5F c¢ reHeparopom
ATAKR-II (Medtronic, CIIIA; n=4; TeMmepaTypa KOHI[€BOTO
anekTpoza ot 50 mo 60°C); cpefHee KOMMIECTBO TOUEK abmanum
cocraBmo 13,5%1,7.

CMA]l BBHINOMHANM IO CTAaH[APTHOM METOAVKE C VC-
[I07Ib30BaHMEM CHUCTEMbl aBTOMAaTU4YeCKOro usMmepeHmsa Al
ABPM-04 (Meditech, Beurpus).

Iokasarens B-APM ompepensim B 06pasijaX ILeIbHOM
BEHO3HOII KPOBM C VCIO/Ib30BaHMEM KOMMEPYECKOro Habo-
pa B-APM (OOO «Arar-Men», Mocksa). Ilpuniun mertoga
oneHkn B-APM ocHOBaH Ha (peHOMeHe TOPMOXKEHUA TUIIO-
OCMOTMYECKOTO TeMOJIM3a IPUTPOLUTOB [-afpeHO6IO0KA-
topoM - 1-(lusompormmramuuo)-3-(1-uadTaneHnna-okcn)-2-
IIPONAHO/Ia TUAPOXTIOPI/A, KOTOPBIN, CBSI3BIBAsCh C P-aape-
HOpeLenTopaMu MeMOpaH 3PUTPOLUTOB, IPeAyIpexfaeT UX
paspylieHne B TUIIOOCMOTUYeCKOM Oydepe. 3a 100% npusm-
MajIi TeMO/M3 IPUTPOLUTOB B TMIIOOCMOTHYECKOM Oydepe,
He cofiepxalleM [(-afpeH06/1I0KaTop. 3a HOPMY IIPUHATHI pe-
KOMEeH/IOBaHHbIE TIPOU3BOAUTENEM BemndanHbI B-APM ot 2 fio
20 ycr. en. Benmmunaa B-APM>20 yci. efi. oTpaxkana yMeHblle-
HIe KOMMYeCTBa a[peHOPELelITOPOB Ha MeMOpaHe SpUTPOLIN-
TOB U CHIDKEHIE alpeHOPeaKTUBHOCTH.

Ha cpoxe HabmiofileHns depe3 6 MecC IOCIe MpPOBefEHNU
npornenypsl PI] manueHTsl peTPOCIEKTUBHO paclipefieNieHbl B
2 Tpynmbl:

TEPATTEBTUYECKMM APXMB. 2023; 95 (9): 757-762.

e 1-4 rpynma - pecloHfepbl — IMalMeHThl, Y KOTOPBIX Cpef-
HecyTouHOe cucronmdeckoe AJl (CAII-24) cumsmioch Ha
10 MM PT. CT. 1 60JIee IO CPaBHEHUIO C ICXOHBIM;

o 2-ATpYNIIa - HEPECTIOH EPHI — IAIMEHThI, y KoTopbix CAJI-24
He CHUBWIOCH /I60 CHU3MIOCH MeHee YeM Ha 10 MM pT. CT.
Cratuctndeckyo 06pabOTKy IIONTy4eHHbIX JAHHBIX IIPO-

M3BOJVIIN C UCTIONIb30BAHMEM IaKeTa IPUKIATHBIX IPOrpaMM

Statistica 10,0. [umoresy o HOpMaabHOM pacIpefieleHn JaH-

HBIX IIPOBEPsIN ¢ moMouipio Kpurepns Konmoroposa-Cmup-

HOBa ¢ romrpaskoii JInnedopca. B cryuae HopmaabHOro pac-

Ipefe/ieHNs BBIOOPKY TaHHbIe IPeACTAB/IAINA B BUJE CPEHETO

3HaYeHNA CO CPefHeKBaApaTMYHbIM OTKIOHeHNeM (M+SD), a

TaKKe JOBEPUTENbHBIX MHTepBanoB M [95% HOBepuUTelTbHBIN

uHTepBa| (A7 OLeHKU BeMuYuHbI 3 QekTa BMEIIaTebCTBA).

JaHHBIe B TaKMX BBIOOPKaX CPaBHUBAIM C IMOMOIIBIO f-KpU-

Tepus CroiofieHTa. IIpy OTCyTCTBUM cOI/Iacua € HOPMab-

HBIM 3aKOHOM pAacCIpefie/leHNs] JaHHble MPeICTaB/LIN B BUfie

MeMaHbl U MEXKBapTMIbHOro pasmaxa [Me (LQ; UQ)], pns

oIpefie/ieHNs JOCTOBEPHOCTY MEXTIPYIIIOBBIX Pa3IMuuUil UC-

II0/Ib30Ba/IM TeCT MaHHa-YUTHM, 711 OLleHKM AMHAMMKM ITOKA-

3aresieil — YMJIKOKCOHA. Pa3muams BeMMIMH OI[eHUBAINCh KaK

3HaunMble mpu p<0,05.

Pe3yAbtarnbl

B uccnegoBanme ¢ BeimonmHermeM PJI BkmoueHbr 44 marm-
eHra ¢ PAT (28 xeHuuH u 16 Myxuns), u3 Hux Pl BbimonHe-
Ha y 42 HalueHTOB, ABOe BBIOBUIN 13 MCCIeJOBAHNS Ha 3Tale
aHrrorpaduy MOYeYHbIX apTepuil BBULY HaIN4MA 3HAYMMOTO
cteHo3a. KimmHndeckas xapakTepyCcTUKa NallYIeHTOB, KOTOPBIM
BbimonHeHa PJI, 1 XapakTep aHTUTMIEPTEH3UBHONM Tepamnmu
[IpefiCTaB/IeHsbI B TaOI. 1.

Yucno pecnioHpepos 4epes 6 mec mocne PII cocraBuno
28 (66,7%) demoBek, depes 5 met — 31 (73,8%) wenosek. Pe-
3ynbraTsl aHanuza CMA]I Ha 9Tanax HabGIIOfEHNS ALMEeHTOB
B TPYIIIAX PeCIOHJIePOB ¥ HepeCIOH/IepOB MpeiCTaBAeHbl Ha
puc. 1. PerpocnextuBHbll obcuer mokasareneit CAIl-24 u
cpenHecyTo4Horo guacrommdeckoro AJl (AJI-24) B rpymnmax
PecIIoH[IepOB ¥ HepecIOH[IepOB Ha CPOKe BK/IIOYEHMs B MC-
crefloBaHMe He II0Ka3ajl 3HAYMMOTO PA3INuusA MeXAy HMMIL.
Yepes 7 pHell mocne npoBefieHus npouenyps Pl B rpymme
PecCIIOH/IepOB OTMEUYEHO CTATUCTUYECK) 3HAYMMOE CHIDKEHNe
moka3arensa CAJ[-24 OTHOCUTENTPHO MCXOMHBIX 3HAYEHWUI B
rpynme (p=0,001) mpu HemsMeHHBIX 3HaueHUAX JAJ-24. Ye-
pes 6 Mec nocne nposefienns PII B rpymnme pecroH/iepoB Ha-
6momaeTca eme 6oree BbIpakeHHOe cHIDKeHue CAJl-24 (-23,6
[14,6; 30,6] MM prt. cT.; p<0,01). JocTurHyTBIe MMOKa3aTeIn
CMA]I B 3TOJI IpyIIle COXPAHSINCh Ha MPOTSKEHUN BCETO
ISTUIETHETO Ileprofia Habmonenus. KommyectBo aHTHIMIIEP-
TEH3VBHBIX IIPeNapaToB Ha IPOTKEHNM BCETO CPOKa MICC/IEN0-
BaHMs B 06€MX IPYIIaxX OCTaBAIOCh CTAOM/IbHBIM.

CratucTuyecknii aHamms 3HadeHmit f-APM B uccieny-
€MBIX TpyNIaX INAaleHTOB Ha MOMEHT BK/IIOUEHM: IOKasall,
4TO MepuaHa NoKasarens B-APM B rpymme HepecnoHEepoB
OKa3ajach BbIllle, YeM B TPYIIle PECIOHAEPOB, HO IPU 3TOM
MeX[y TpyNIaMy He IMOMTYy4YeHO JOCTOBEPHO 3HAYMMBIX pas-
mamit (puc. 2). Ciyets 1 Hen mocrne npouenyps! Pl Memuana
3HavyeHys B-APM B rpynme pecloHepOB OCTaBanach Ha TOM
K€ YPOBHE, B TO BpeMs KaK B I'PyIIIle HepeCIOHepOB OTMeYe-
Ha TeHfleHLMA K ee yBenudeHmo. Ilo ucredenun 6 Mec mocie
npoBefieHus mpouenypsl PJI mokasarens f-APM B rpymme He-
PecCIIOH/IepOB OKa3ascsA 3HAYMMO HIDKe, YeM B TPYIIIe PeCIIOH-
zepos (p=0,043). IIpu ganbHeiiieM HaOIIOfEHNN B TPYIIIIE pe-
CIIOH/IEpOB OTMEYEHO yBenndyeHne MeauaHsl B-APM, koTopoe
JTOCTUTAIO JIOCTOBEPHO 3HAYMMBIX PasIMyuil OTHOCUTEIbHO
VICXOIHBIX 3HAYeHNIT B IPYIIIe HA CpOKax HabmopeHus 1 rogx
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Ta6anua 1. KAvHMueckas XxapaKTepucTHKa Nau1eHToB
Table 1. Patient clinical profile

Ilokasarenn 3nauernne
moKasatens

My»xckoii o7, abe. (%) 15 (35,7)
Bospacr, net (M+SD) 57,3+7,9
IpopomxurensHocts AT, et (M+SD) 23+11,2
Wupexc macchl Tena, r/m? (M+SD) 34,5+5,6
TJDK, a6e. (%) 38 (90,5)
MMJDX, r (M£SD) 252+64,2
CaxapHblit iuabet 2-ro Tuia, abe. (%) 20 (47,6)
VBC, abc. (%) 23 (54,8)
VudapkTt Mrokappa/peBacKyiapusanys
B aHaMHese, abc. (%) 7(16,7)
OHMK B anamHese, abc¢. (%) 6(14,3)
pCK®, mn/mnu/1,73 m? (M+SD) 78,8+16,2
CAJI-24, MM pr. c1. (M£SD) 159,9+16,6
IOAJT-24, MM pT. cT. (M£SD) 88,1+13,5
KonnuecTBo aHTUIMIIEPTEH3UBHBIX TPENAPATOB 41

(M+SD)
-brokaTtopst 1(73,8%
b P 31(73,8%)

Muruburopsr AIIQ/capraHbl 42 (100%)

AHTarOHUCTHI KaJIbIys 32 (76%)

a-Brokaropsr 2 (4,8%)

AHTaroHUCTHI MIHEPATOKOPTUKOMAHBIX 14 (33,3%)
peLenTopos

Iuyperukn 42 (100%)

[Tpemapatsl LeHTPAIBHOTO JEICTBIUS 10 (23,8%)

IIpumeuanue. TTDK - runeprpodus n1eBoro >xenynodxa,

VIBC - numemnyaeckas 6ome3Hs ceppia, MMJDK - macca mmokappa
nesoro xenynouka, OHMK - ocTpoe HapyIleHne MO3TOBOTO
kpoBoob6paienns, pPCK® — pacueTHas cKOpOCTb KITyOOUYKOBOI
¢unbsrpanyy (CKD-EPI), ATI® - aHrMOTeH3MHIIPpeBpaIaloL il
depMeHT.

(p=0,036) n 5 net (p=0,004) mocrne PJI. VismeHeHNe moKasare-
151 p-APM B rpyIiie HepecIOHAEPOB HOCUIO BOMTHOOOPAa3HbIIi
XapakxTep, Ha CpOKax HabmomeHNs 6 Mec 11 3 Tofia Hab/TI0AI0Ch
cHipkeHre B-APM, B To e BpeMs depe3 1 Hen, 2 rofa u 5 et
MepyaHa (-APM mpeBbliiiana UCXOLHbIE 3HAYEHUS B IPYIIIE,
OJHAKO 3TU M3MEHEHUA He IOCTUTAIN KPUTepUeB CTaTUCTUYe-
ckolt sHaunMocTy (p=0,11 [t IATUIETHEIT AMHAMUKN).

OO6cyxaeHne

OpHMM M3 BaKHBIX pe3y/lIbTaTOB Halllell pabOThI CTAIOo
BbIABJIEHE MICXOJHO MOBBIIICHHBIX 3HAaUeHNUI! ypoBHA B-APM
y 60nbHbIX PAT 110 cpaBHeHuio ¢ ganusiMu PVI. Crpiok u co-
aBT., COIVIACHO KOTOPBIM pedepeHCHbIe 3HAYEHNMs IT0Ka3aTess
B-APM naxopgsTcs B guamnasoHe ot 2 go 20 yci. ex. [13]. Ha ce-
TORHAIIHWIT leHb JOKa3aHa po/b MpeobIafiaHNs aKTUBHOCTU
CHMITATMYECKOTO 3BE€HAa BETeTATMBHOJ HEpPBHOM CUCTEMBbI B
aTo(USMOIOTMYECKIX MEXaHI3MaX Pa3BUTIS JIEKAPCTBEHHO-
YCTOIYMBOJT TUIIEPTOHNM, IIPOTPECCUPOBAHNA 3a00/IeBAHNSA U
HeOIarompuATHBIX Oc/oXHeHuit [19, 20]. Ilony4eHHble B Ha-
CTOSAIIEM U TIPEBIYIINX VCCIeTOBAHNAX Pe3ynbTaThl [21, 22]
B BUJje [TOBBIIIEHHBIX Benn4nH f-APM spuTpounToB y marm-
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165 163,1£18 162,2418
+
160 159.4412,6 159,9419,6
155153,4210,8 I58,9+13,6 158,125
151,6+12
150 150,9+12,9*
145
140 139,9412,5* 140,417, 1%
139,5+15,3*
135 136,6+12,8*
130 134,4+13,1*
Wcxom IHen 6mec lrom 2roma 3roma  Sier
—e—Pecnionzepnt (n=28) -=—Hepecnionnepst (n=14)

Puc. 1. smenenune nokasareaeit CAA-24 B rpynnax
pecnoHAepoB 1 HepecnoHAepoBs nocae PA (M+SD).

*p<0,01.

Fig. 1. Changes in the average daily systolic arterial pressure
in groups of respondents and non-responders after renal
denervation (M£SD).

70 67,8 (21,7;99,2)*
65 64,8 (49,2, 79,3)
60
55(40,7;71,5)*
55 51,2(3,5; 58,7) 50,7 (45,4; 68,7)
50
45495 042:652) 50,5 (4138; 48,8 (38,6; 59,7)
45,7 (39,6; 55,7)
40 42,5(29;49,1)
35 1,8 (30,6; 53,4) 39,01 (21,9; 66,0)* 37,3(27,6; 58)
30
Mcxom luem 6mec lrom 2roma 3roma  Sier
—e—Pecrionziepsl (n=28) —mHepecrnonnepsi (n=14)

Puc. 2. amenenne 3-APM y 60AbHbIX PAI nocae PA
Y PeCrnoHAepoB 1 HepecrnoHAepoB nocae PA.

*p<0,01 o cpaBHEHMIO ¢ CXOHOM; *p<0,05 /I MEXXTPYIIIOBOTO
CpaBHEHMA.

Fig. 2. Alteration of B-adrenal activity of erythrocyte
membranes in patients with resistant arterial hypertension
after renal denervation in respondents and non-responders.

eHToB ¢ PAT, oTpaxkaromux yMeHbIleH/ e KOIMYECTBA a[JPEHO-
PelLerITOpoB Ha MeMOpaHe 9PUTPOLUTOB U CHIDKEHME ajpe-
HOpPEeaKTMBHOCTH, Hanbojee BEPOATHO, CIIY)KAaT MOKa3aTesieM
KOMIIEHCAaTOPHOM JIeCEHCUTU3ALMM PEeLeNTOPHOrO ammnapara
KJIETKM B OTBET HA IIaTOTOTMYECKY MPOIO/DKUTENbHYIO aKTUB-
HOCTb CYMIIATI4eCKOJl HepBHO CHCTEMBI.

Ha6mogenue nanyenTtos ¢ PAT nocre Boinonnenusd PJI mo-
KasaJIo, YTO aHTUTUIIEPTEH3UBHBII 3 PEKT IPOLieyPbI CITYCTS
6 Mec TOC/Ie IPOBefleHNs abIalMy CYMIIATHYeCKUX HEPBHBIX
OKOHYaHMIf TIOUeYHbIX apTepuit pasBuBanca B 66,7% crydaes,
a yepes 5 net — y 31 (73,8%) yenoseka. [TomyueHHbI pe3ynb-
TaT COITIACYeTCA C NPUBENEHHBIMU B JIMTEpAType IIOKas3are-
nsaMu addextuBHocT PII, COrTACHO KOTOPBIM OXXMAeMblit
pesynbraT croiikoro cHypkenusa AJl cmycra 6-12 mec mocne
nporenypsl Habmogaetcs ot 39 [23] no 80% [24-26] cry4aes.
Jocturayrasi B IpynIe peclOH/IEPOB aHTUTMUIIEPTEH3MBHAs
s dexTrBHOCTD Hpouenypsl PII coxpaHsmach B TeUeHNe Iii-
TUJIETHETO CPOKa HAOITIOIeH .

IIposenenue PJI, HecMOTpsl Ha BbIPa)KEHHBIN aHTUTUIIEP-
TEeH3UBHbIT 9 eKT B TPyIIIe peCIOH/EPOB, He COMPOBOXK/a-
JI0OCh 3HAUMMBIMU M3MeHeHUAMH B-APM Ha paHHUX CpoKax
Hab/MofeHNA, Of[HAKO B OT/JaJICHHOM Iepuofie y JIUI C BbIpa-
JKEeHHBIM cHIDKeHMeM AJl oTMeuaeTcs nosbimeHne BAP, uTo co-
OTBETCTBYeT paHee oy6nukoBaHHBIM padoTam [18]. IToBbire-

TEPATEBTMYECKMM APXMB. 2023; 95 (9): 757-762.



https://doi.org/10.26442/00403660.2023.09.202374

ORIGINAL ARTICLE

Hye BAP moxeT 65ITh pesynbraToM akTuBarum 6apopedrekca
B OTBeT Ha cHIDKeHMe AJl, conpoBoXXpaolerica aKTuBalyest
LIEHTPAIbHOTO OT/Ie/Ia BeTeTaTVBHOI HEPBHOM CUCTEMBL, U, Ta-
KuM 00pa3oM, HOHOTHUTEIbHBIM CTUMY/IOM A/IsI IOBBIIIEHVISI
CUMIIATMYECKO aKTMBHOCTYU II0 MeXaHN3MY OTpPUIIATEIbHO
006paTHOII CBA3Y B OTBET Ha CHIDKEHME PETMOHAPHOI CUMITATH -
JeCKOJl aKTMBHOCTH IIOYeK. [IOIIOTHUTE/IbHBIM CTUMY/IOM J/IA
aKTUBAIlMM CUMIIATMYECKOJ HEPBHOM CUCTEMBI MOXET CITy-
SKUTb CHIDKEHNE PEerMOHAPHOM CHMIIATMYeCKON aKTMBHOCTU
nouek. Criefyst 9TOi KOHIIeIIny, 4eM 6oblie cHipKaeTcss Al
M CUMIIATUYeCKash aKTMBHOCTD II0YEK, TeM B OOJbIIEi CTele-
HU JIO/DKHO ObIT moBbineHne B-APM. [laHHOe mpenmonoxe-
HIe TIOfITBEeP>KAaeTcst 6o/lee 3HAYMMbIM IOBbIIIeHeM B-APM
MMEHHO B IPyIIIE PECIIOHEPOB, CTeNeHb CHMXeHusa AJl koro-
PbIX 607ee BbIpa)keHa M MOIJIa IIPUBOAUTH K OOJIbILE OTBET-
HOIl aKTUBaLMM CUMIATNYeCKO} HEepBHOII cucTeMbl. BMecTe ¢
TEM TaKasi OTBETHAsI peaKI{ys, II0-BUANMOMY, He IMeeT 0CO00il
K/IMHUYECKOI 3HAYMMOCTH, IPUHMMAst BO BHUMAHUE CTAOU/Ib-
HOCTb TUITOTEH3UBHOTO 3 deKTa.

3akAl0ueHHne

B pesynbraTe BHIIOTHEHHBIX UCCIENOBAHMIT IOKA3aHO, YTO
y 60mpHBIX PAT' BBICOKOTO U OY€Hb BBICOKOTO PMCKa Kapiuo-
BaCKY/IAPHBIX OCTOXHEHWIT MCXOJHO HaOTIOfaloTCA IOBBI-
meHHble ypoBHU (-APM, oTpaxkaioline CHYDKEHME afpeHO-
peaktuBHoCTH. P]] conmpoBox/aercs nossieHneM B-APM Ha
¢doHe 3HAYMMOTO U CTAOUIBHOTO B T€UEHNE 5 /IeT aHTUTHUIIED-
TE€H3MBHOTO OTBETA, YTO MOXKET CBUJIETE/IbCTBOBATh O pean-
3aIMy KOMIIEHCATOPHBIX MEXaHM3MOB B YCIOBMAX BO3pacTa-
I0IIell aKTMBHOCTY CUMIIATOA/[PEHATIOBO CUCTEMBI B OTBET
Ha cHwKeHre AJl. 9To moaTBep)KkaaeTcs 6omee 3HAYMMbIM I0-
BelleHeM -APM MMeHHO B IpyIiie peClIOH/IEpPOB, CTEIeHb
cayokeHust AJ] KOTOpeIx 60stee BRIpaXKeHa ¥ MOI/IA IIPUBOJYUTD
K OojblIell OTBETHON aKTUBALMM CUMIIATUYIECKOI HEPBHOI
cuctemsl. ITonydeHHble JaHHBIE MMEIOT BaXKHOE 3HAYEHMeE [T
TTIOHMMAHMA MEXaHM3MOB JeICTBMSA NPOLERYPHI, a CaM II0Ka-
3aTe/lb BO3MOXKHO pPacCMaTpUBaThb B KadecTBe MHAMKATOPA
U3MEHEHNs CUMIIATHYeCKoit akTuBHOCTU B-APM mocne Pl y
nanueHToB ¢ PAT.

OrpaHnyeHNAMN HACTOSIETO MCC/ENOBAaHUA CTalnM He-
607111071 06'beM BBIOOPKM ¥ OLfeHKA [IPUBEPXKEHHOCTH JIede-
HMIO 110 JaHHBIM onpoca. B cBA3u ¢ 3TuM Tpebyrorcs ganbHeil-
1I1e ICCTIeR0BAHYA /1S MOATBEPK/IeHNA HACTOALMX BbIBOJIOB.
IlepcnexTyBamMM Jja/IbHEMIIMX MCCAENOBAHUII MOTYT CTaTh
OLleHKA MPeIVKTOPHON 3HAYMMOCTM aflpeHOPEaKTUBHOCTHU

MeMOpaH 3pUTPOLMTOB IIpY pasINyHbIX (peHoTHIaX Al a Tak-
Ke ee AVHAaMMKa B 3aBUCUMOCTH OT MICXOIHOII CTelleHn (apMa-
KOJIOTMYECKOI a/ipeHO6IOKa IbI.

PackpbiTie MHTepecoB. ABTOpBI AEKIApPUPYIOT OTCYT-
CTBIE ABHBIX ¥ IIOTEHLIMA/IbHBIX KOH(INKTOB MHTEPECOB, CBA-
3aQHHBIX C IyOMUKaIVell HaCTOSIIIE CTaTbN.
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Cnncok cokpaieHmi

AT — aprepuanbHas THIIEPTOHUS

AJl — apTepualibHOE AaBICHUE

BAP — -anpeHOpeakTHBHOCTh

JA/1-24 — cpenHeCcyTOUHOE JUACTOIMYECKOE apTepHaIbHOE IaBICHHE
PAT — pe3ucrenTHas aprepualibHasi THIIEPTOHUS

PJ1 — penanbHas neHepBanus

CA/1-24 — cpenHecyTOYHOE CHCTOJIMUECKOE apTepUabHOE AaBICHUE
CMA/I — cyTO4HOE€ MOHUTOPUPOBAHUE aPTEPUAILHOTO JAABICHUS
B-APM — B-anpeHOpeaKTUBHOCTh MEMOpPaH 3PUTPOLIUTOB
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