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https://kemcardio.ru/o-kkcz/nii-kpssz/apparat-upravleniya/
artamonova-galina-vladimirovna.html

O-p Mmea. Hayk, npodeccop

Hay4yHo-nccneoBaTeIbCKUIA MHCTUTYT KOMIMIEKCHbIX Npobaem
cepaeyHo-cocyamncTbix 3abonesanunii, Kemeposo, Poccus
https://elibrary.ru/author_items.asp?authorid=563993
http://orcid.org/0000-0003-2279-3307

Galina V. Artamonova,

M.D., Dr. Sci. (Med.), Professor, Research Institute for Complex
Issues of Cardiovascular Diseases, Kemerovo, Russia

Dmitriy N. Atochin,
http://cvrc.massgeneral.org/faculty/dmitriy-atochin-phd
M.D., Ph.D., Ass. Professor, Cardiology Division, Department
of Medicine, Cardiovascular Research Center, Massachusetts
General Hospital, Harvard Medical School, Charlestown, MA
02129, Boston, USA

https://orcid.org/0000-0002-2405-2070

C. A. ApaHacbes,
https://www.cardio-tomsk.ru/employees/216

O-p Mea,. HayK, npodeccop

HayuHo-uccnenoBaTenbCKMii MHCTUTYT Kapaunonorum, Tomckui
HaLMOHabHbIW MCCIef0BATENBCKUA MeAULIMHCKUIA LeHTp Poc-
CUIACKOM akaaemun Hayk, Tomck, Poccus
https://elibrary.ru/author_items.asp?authorid=79426
http://orcid.org/0000-0001-6066-3998

Sergey A. Afanas‘ev,

M.D., Dr. Sci. (Med.), Professor, Cardiology Research Institute,
Tomsk National Research Medical Center, Tomsk, Russia

N. U. AdTaHac,

http://physiol.ru/structure/direktsiya/aftanas

O-p MeA,. HayK, akagemuk PAH, npodeccop
HayyHo-uccnenoBaTenbCKMii MHCTUTYT HEUMPOHAYK U MeauLm-
Hbl, Cbupckoe otaeneHme PoccuiicKol akagemmum HayK, Hoso-
cmbupck, Poccun
https://elibrary.ru/author_profile.asp?id=81023
https://orcid.org/0000-0003-3605-5452

Lubomir I. Aftanas,

M.D., Dr. Sci. (Med.), Full Member of the Russian Academy of
Science, Professor, Research Institute for Neuroscience and
Medicine, Novosibirsk, Russia

0. /1. bapbapauy,
https://kemcardio.ru/o-kkcz/nii-kpssz/apparat-upravleniya/
barbarash-olga-leonidovna.html

O-p MeA,. HayK, akagemuk PAH, npodeccop
HayuyHo-uccnenoBaTeNbCKUIM  UHCTUTYT  KOMMJIEKCHBIX  NPO-
6rem-cepaeyHo-cocyancTbix 3abonesanunii, Kemeposo, Poccus
https://elibrary.ru/author_items.asp?authorid=269011
http://orcid.org/0000-0002-4642-3610

Olga L. Barbarash,

M.D., Dr. Sci. (Med.), Full Member of the Russian Academy of
Science, Professor, Research Institute for Complex Issues of
Cardiovascular Diseases, Kemerovo, Russia

A. A. bouieHKo,

https://www.cardio-tomsk.ru/employees/227

O-p Mea. HayK

Hay4Ho-1ccneao0BaTeNIbCKMIN MHCTUTYT Kapamonorum, TOMCKUi
HaLMOHaIbHbIN MCCNeA0BaTENbCKUA MeANLMHCKUI LeHTp Poc-
CUICKOM aKagemun Hayk, Tomck, Poccun
https://elibrary.ru/author_profile.asp?authorid=620179
http://orcid.org/0000-0001-6009-0253

Alla A. Boshchenko,
M.D., Dr. Sci. (Med.), Cardiology Research Institute, Tomsk
National Research Medical Center, Tomsk, Russia

A. B. Bpybnesckuii,
https://www.cardio-tomsk.ru/employees/241

O-p Mmea. HayK

Hay4Ho-1ccneaoBaTeIbCKUIM UHCTUTYT Kapamnonornm, TOMCKUi
HaLMOHaIbHbIN UCCNeA0BaTENbCKMIA MeAULMHCKUIA LeHTp Poc-
CUINCKOM aKagemum Hayk, Tomck, Poccus
https://elibrary.ru/author_items.asp?authorid=632383
http://orcid.org/0000-0002-7981-8547

Alexander V. Vrublevskiy,

M.D., Dr. Sci. (Med.). Cardiology Research Institute, Tomsk
National Research Medical Center, Tomsk, Russia

A. A. TapraHeesa,
https://www.cardio-tomsk.ru/employees/244

O-p MeA. HayK, npodeccop

Hay4yHo-nccnenoBaTenbCKUii MHCTUTYT Kapanonorum, ToMcKui
HaLMOHaNbHbIV UCCNEeA0BATENbCKUI MeULMHCKUIA LeHTP Poc-
CUIACKOM akagemun Hayk, Tomck, Poccus
https://elibrary.ru/author_items.asp?authorid=295200
http://orcid.org/0000-0002-9488-6900

Alla A. Garganeeva,

M.D., Dr. Sci. (Med.), Professor, Cardiology Research Institute,
Tomsk National Research Medical Center, Tomsk, Russia

B. B. lagapos,
http://iimed.ru/struktura-instituta/laboratorii/laboratoriya-
psihologicheskih-i-socialnih-problem.html

A-p Mes. HayK, npodeccop

Hay4yHO-1CCe0BaTENbCKUIA UHCTUTYT Tepanuu v npodunak-
TUYeckon meguumHbl — duavan defepanbHblii MccaenoBa-
TENIbCKUIA LeHTP UHCTUTYT LUMTONOTMM U reHeTMKM Cnbupckoro
oTaeneHuns Poccuiickoi akagemmm Hayk, Hosocnbupck, Poccus
https://elibrary.ru/author_items.asp?authorid=92696
https://orcid.org/0000-0001-5701-7856

Valeriy V. Gafarov,

M.D., Dr. Sci. (Med.), Professor, Research Institute for Internal
and Preventive Medicine, Novosibirsk, Russia

10. W. TpuHwWTetH,
https://krasgmu.ru/index.php?page[common]=user&id=1229
O-p MeA,. HayK, npodeccop

KpacHOSpCKMIA rocyaapCTBEHHbIN MEAULMHCKUIA YHUBEPCUTET
M. npoo. B.®. BoiHo-fAceHeLKoro MUHUCTEPCTBA 34paBOOX-
paHeHus Poccuiickon depepaunn, KpacHoapck, Poccus
https://elibrary.ru/author_items.asp?authorid=570927
https://orcid.org/0000-0002-4621-161

Yury I. Greenstein,

M.D., Dr. Sci. (Med.), Professor, Krasnoyarsk State Medical
University, Krasnoyarsk, Russia

H. Danenberg,
https://www.radcliffecardiology.com/authors/haim-danenberg
M.D., Ph.D., Professor, Head of Interventional Cardiology
Unit, Dept. of Cardiology at Hebrew University of Jerusalem —
Hadassah, Jerusalem, Israel

A. . Oeprunes,

http://ngmu.ru/users/40578

O-p mea. Hayk, npodeccop

HoBOCMBUPCKUIA rOCYAapCTBEHHbIN MeOULMHCKUIA YHUBEPCU-
TeT MuHUcTepcTBa 3apaBooxpaHeHus Poccuitckoin depepa-
umnmn, Hosocnbupck, Poccus
https://elibrary.ru/author_items.asp?authorid=791949
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https://orcid.org/0000-0002-8637-408

Alexandr P. Dergilev,

M.D., Dr. Sci. (Med.), Professor, Novosibirsk State Medical
University, Novosibirsk, Russia

James M. Downey,
https://www.southalabama.edu/colleges/com/departments/
phys-cellbio/faculty.html

Professor Emeritus, Department of Physiology and Cell Biology,
College of Medicine, University of South Alabama, Texas, USA
https://orcid.org/0000-0002-3430-530X

0. M. fipankuHa,
https://gnicpm.ru/o-czentre/biografiva-direktora-czentra-o-m-
drapkinoj.html

O-p MeA. HayK, akagemuk PAH, npodeccop

HaunoHanbHbIN MeULMHCKUIA UCCNefoBaTeNbCKUM LEHTP Te-
panuun n npodunakTMyeckon meamumHol MUHUCTEpCTBa 34pa-
BOOXpaHeHua Poccuitckoit deaepaumn, Mocksa, Poccus
https://elibrary.ru/author_profile.asp?id=500725
http://orcid.org/0000-0002-4453-8430

Oksana M. Drapkina

M.D., Dr. Sci. (Med.), Full Member of the Russian Academy
of Science, Professor, National Medical Research Center for
Therapy and Preventive Medicine, Moscow, Russia

A. B. EBTyweHKoO,
https://old.kemcardio.ru/nauka/nauchnyie-podrazdeleniya-
nii/otdel-xirurgii-serdcza-i-sosudov/

O-p Mea. HayK

Hay4Ho-uccnenoBaTeIbCKUIA  UHCTUTYT  KOMIMJIEKCHbIX  NPO-
61em-cepaeyHo-cocyancTbix 3abonesanHunii, Kemeposo, Poccus
https://elibrary.ru/author_items.asp?authorid=109714
http://orcid.org/0000-0001-8475-4667

Alexey V. Evtushenko,

M.D., Dr. Sci. (Med.), Research Institute for Complex Issues of
Cardiovascular Diseases, Kemerovo, Russia

Yi Zhang,

https://www.researchgate.net/profile/Yi Zhang240

Ph. D., Professor, Department of Physiology, Hebei Medical
University. Hebei, China
https://www.scopus.com/authid/detail.uri?authorld=
15754933300

B. B. KanioxuH,
http://www.ssmu.ru/ru/obrazovanie/departments/goster/
kalyujin/

O-p MeA. HayK, npodeccop

CMBMPCKUIA  rOCYAAPCTBEHHbBIN  MEAUUMHCKUI  yHUBEPCUTET
MuHucTepcTBa 3apaBooxpaHeHna Poccuiickon ®Pepepaumuy,
Tomck, Poccua

https://elibrary.ru/author_profile.asp?id=98122
http://orcid.org/0000-0001-9640-2028

Vadim V. Kalyuzhin,

M.D., Dr. Sci. (Med.), Professor, Siberian State Medical
University, Tomsk, Russia

Jaroslaw D. Kasprzak,
https://esc365.escardio.org/person/1809

M.D., Ph.D., Professor, Department of Cardiology, Medical
University of Lodz, Lodz, Poland
https://orcid.org/0000-0002-5850-8187

Julia Kzhyshkowska,
https://persona.tsu.ru/home/UserProfile/7837

6 K 300-AeTuio PoccuiiCKoOi aKaAEeMUU HAYK

A4-p buon. Hayk, npodeccop

lenpgenbbeprckuii yHusepcuTeT, TOMCKWUIA FOCYAapPCTBEHHbIN
yHuBepcuTeT, leigensvbepr, lepmanus, Tomck, Poccusa
https://elibrary.ru/author_items.asp?authorid=87162
https://orcid.org/0000-0003-0898-3075

Julia Kzhyshkowska,

Ph. D., Professor

0. C. Ko6sakosa,
https://mednet.ru/sotrudniki/kobyakova-olga-sergeevna

O-p MmeA. Hayk, npodeccop

LleHTpanbHbIM Hay4HO-MCCNen0BaTENbCKMIA MHCTUTYT opra-
HM3auMM M MHbOopPMaTM3auMK 34paBooxpaHeHma MuHuctep-
cTBa 34paBooxpaHeHmsa Poccuitckon depepaumm, Mocksa,
Poccua
https://elibrary.ru/author_items.asp?authorid=110308
http://orcid.org/0000-0003-0098-1403

Olga S. Kobyakova,

M.D., Dr. Sci. (Med.), Professor, Federal Research Institute for
Health Organization and Informatics, Moscow, Russia

WU. A. KoBanes,
https://cardio-rus.ru/about/structure/kovalev-igor-
aleksandrovich/

O-p Mmef. Hayk, npodeccop

Hay4yHo-uccnenoBaTeNbCKU  KAMHUYECKMI MHCTUTYT neaua-
TpuK, POCCUIACKMIA HaALMOHANbHbLIA UCCNef0BaATENbCKUI Me-
OVUMHCKMIA yHuBepcuTeT um. H.U. Muporosa MuHucTepcTBa
34paBooxpaHeHunn Poccuiickot deaepaummn, Mocksa, Poccusa
https://elibrary.ru/author_items.asp?authorid=242566
http://orcid.org/0000-0002-9269-0170

Igor A. Kovalev,

M.D., Dr. Sci. (Med.), Professor, Research Clinical Institute for
Pediatrics, Moscow, Russia

b. H. Ko3nos,

https://www.cardio-tomsk.ru/employees/288

O-p Mef. HayK

HayyHo-uccneno0BaTenbCKUii MHCTUTYT Kapanonorum, ToMCKuit
HaLMOHabHbIV UCCNea0BATENbCKUI MeULMHCKUIA LeHTP Poc-
CUICKOM akagemunn Hayk, Tomck, Poccua
https://www.elibrary.ru/author_profile.asp?id=612774
http://orcid.org/0000-0002-0217-7737

Boris N. Kozlov,

Dr. Sci. (Med.), Cardiology Research Institute, Tomsk National
Research Medical Center, Tomsk, Russia

Frantisek Kolar,
https://www.fgu.cas.cz/en/departments/vyvojova-kardiologie
Ph.D., Professor, Department of Developmental Cardiology,
Institute of Physiology of the Czech Academy of Sciences,
Prague, Czech Republic
http://www.researcherid.com/rid/A-7852-2012

C. M. Komuccaposa,
https://www.cesurg.ru/ru/authors/9786.htm|?SSr=410134b36
618ffffffff27c__07e70a0e122918-1592

O-p Mef. HayK, AOLUEHT

PecnybiMKaHCKMIA Hay4HO-NPaKTUYECKUIA LeHTp «Kapauono-
rma», MuHck, Pecnybavka benapycb
https://elibrary.ru/author_items.asp?authorid=1021150
http://orcid.org/0000-0001-9917-5932

Svetlana M. Komissarova,

M.D., Dr. Sci. (Med.), Ass. Professor, Republic Scientific and
Practice Centre “Cardiology”, Minsk, Belarus Republic




CUBUPCKUI XXYPHAA KAMHUYECKOM W DKCNEPUMEHTAABHOM MEAMLMHBI. 2024;39(1)

P. A. Kyp6aHos,

https://cardiocenter.uz/our-staff

O-p MeA,. HayK, akagemuk Y3AH, npodeccop

Pecny6/IMKaHCKMIN HAyYHO-MPAKTUYECKMI MEOULMHCKUIA LeHTP
Kapamonoruu, TalWwKeHT, Y3bekucraH
https://orcid.org/0000-0001-7309-2071

Ravshanbek Kurbanov,

M.D., Dr. Sci. (Med.), Full Member of the Uzbekistan Academy
of Science, Professor, The Republican Specialized Scientific and
Practical Medical Center for Therapy and Medical Rehabilitation,
Tashkent, Uzbekistan

H. M. MuTtbKoBCKas,

https://www.bsmu.by/page/11/350/

O-p MeA. Hayk, npodeccop

Benopycckmii rocyaapCTBEHHbIN MEeAMLMHCKUIA YHUBEPCUTET,
MwuHCcK, Pecnybivka Benapycb
https://elibrary.ru/author_profile.asp?id=575103
https://orcid.org/0000-0002-9088-721X

Natalya P. Mitkovskaya,

M.D., Ph.D., Professor, Belarusian State Medical University,
Minsk, Belarus Republic

Navin C. Nanda,
https://iscu.org/president-dr-navin-nanda
M.D., Ph.D., Professor

University of Alabama, Birmingham, USA
https://orcid.org/0000-0002-9657-5620

C. A. Hekpbinos,

http://www.if.tsu.ru/chair2/nekrylov.htm

[O-p WCT. HayK, npodeccop

HaumoHanbHbI MccnenoBaTeNbCKMIM TOMCKMIA rOCYAapcTBEH-
HbI yHMBEpcUTeT, TOMCK, Poccua
https://elibrary.ru/author_profile.asp?id=394142
https://www.scopus.com/authid/detail.uri?authorld=
6504398728

Sergey A. Nekrylov,

Dr. Sci. (Hist.), Professor, National Research Tomsk State
University, Tomsk, Russia

Eli Ovsyshcher,

https://esc365.escardio.org/person/294

M.D., Ph.D., Professor (Em) of Medicine, Ben Gurion University,
Beer-Sheva, Israel

WU. B. Ocunosa,
http://www.agmu.ru/about/fakultet/lechebnyy-fakultet/
kafedra-fakultetskoy-terapii/

O-p Mea. Hayk, npodeccop

ANTANCKUI rocyaapCTBEHHbIN MeAULMHCKUIA YyHUBEpcuTeT Mu-
HUCTepCTBa 34paBooxXpaHeHuns Poccuiickon depepaumm, bap-
Hayn, Poccua
https://elibrary.ru/author_items.asp?authorid=401635&pubro
le=100&show_refs=1&show_option=0
http://orcid.org/0000-0002-6845-6173

Irina V. Osipova,

M.D., Dr. Sci. (Med.), Professor, Altai State Medical University,
Barnaul, Russia

Natesa G. Pandian,

M.D., Professor

Heart & Vascular Institute, Hoag Heart Valve Center, Tufts
University School of Medicine, Boston, USA
https://www.scopus.com/authid/detail.
uri?authorld=7102263209

Fausto J. Pinto,
https://www.medicina.ulisboa.pt/todos-os-contactos

M.D., Ph.D., Professor

Faculdade de Medicina, Universidade de Lisboa, Lisboa,
Portugal

http://orcid.org/0000-0002-8034-4529

B. . My3bipes,
http://onco.tnimc.ru/kontakty/personalii/tnimc/puzyrev-
O-p MeA. HayK, akagemuk PAH, npodeccop
Hay4yHO-UCCNef0BATENbCKUIA  UHCTUTYT MESMUMHCKON reHe-
TUKKM, TOMCKWMI HALMOHANbHbIA WCCAef0BaTeNIbCKUA  Meam-
LMHCKUI UeHTp Poccuiickoi akagemmm Hayk; CUBUpCKUIA ro-
CYZapCTBEHHbIN MeaMUMHCKUI yHMBepcuTeT MUHWUCTEPCTBA
3apaBooxpaHeHus Poccuiickoit egepaunm, TomcK, Poccus
https://elibrary.ru/author_profile.asp?id=108193
http://orcid.org/0000-0002-2113-4556

Valeriy P. Puzyreyv,

M.D., Dr. Sci. (Med.), Full Member of the Russian Academy of
Science, Professor, Medical Genetics Research Institute, Tomsk
National Research Medical Center, Tomsk, Russia

A. H. PenuH,

https://www.cardio-tomsk.ru/employees/364

A-p Mef. HayK, npodeccop

Hay4yHOo-1CCef0BaTENbCKUIA UHCTUTYT Kapamonormm, Tomckuii
HaLMOHa IbHbIN MCCeA0BaTENbCKUIA MeANLMHCKUIA LeHTP Poc-
CUIACKOM aKagemmum Hayk, Tomck, Poccusa
https://elibrary.ru/author_items.asp?authorid=420422&pubro
le=100&show_refs=1&show_option=0
http://orcid.org/0000-0001-7123-0645

Alexei N. Repin,

M.D., Dr. Sci. (Med.), Professor, Cardiology Research Institute,
Tomsk National Research Medical Center, Tomsk, Russia

B. B. Psa6os,

https://www.cardio-tomsk.ru/employees/369

O-p MeA. HayK, AOLEHT

Hay4Ho-1ccneaoBaTeIbCKUIM UHCTUTYT Kapamonornm, TOMCKuit
HaLMOHabHbIN UCCNeA0BaTENbCKUIA MeAULMHCKUIA LeHTp Poc-
CUICKOM aKagemum Hayk, Tomck, Poccus
https://elibrary.ru/author_items.asp?authorid=150418&pubro
le=100&show_refs=1&show_option=0
http://orcid.org/0000-0002-4358-7329

Vyacheslav V. Ryaboy,

M.D., Dr. Sci. (Med.), Ass. Professor, Cardiology Research
Institute, Tomsk National Research Medical Center, Tomsk,
Russia

0. I. Camoiinoea,
https://ssmu.ru/about/employee/samoilova.yg?sphrase
id=15668

O-p MeA. HayK, npodeccop

CMBUPCKMIA  TOCYAAPCTBEHHbIM  MEAMLMHCKMIA  yHUBEpCUTET
MuHucTepcTBa 3apaBooxpaHeHusa Poccuiickon ®Pepepaumuy,
Tomck, Poccuma SPIN: 8644-8043
https://orcid.org/0000-0002-2667-4842

luliia G. Samoilova,

M.D., Dr. Sci. (Med.), Professor, Siberian State Medical
University, Tomsk, Russia

I. Feoktistov,
https://wag.app.vanderbilt.edu/PublicPage/Faculty/

Details/26923
M.D., Ph.D., Professor Emeritus
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Cardiovascular Division, School of Medicine, Vanderbilt
University, Neshville, Tennessee, USA
https://orcid.org/0000-0001-5611-7732

Leon J. Frazin,
https://hospital.uillinois.edu/find-a-doctor/leon-j-frazin

M.D., The Division of Cardiology, University of lllinois, Chicago,
USA
https://www.scopus.com/authid/detail.uri?authorld=
6701727743

Michal Chudzik,
https://esc365.escardio.org/person/72672

M.D., Ph.D., Professor, Medical University of Lodz, Poland
https://orcid.org/0000-0003-2606-4005

A. M. YepHaBcKkui,

https://meshalkin.ru/direktor-tsentra

O-p MeA,. HayK, un.-kopp. PAH, npodeccop

HauMoHanbHbI  MegULMHCKUA  UCCNef0BaTENbCKUA  LEHTP
MMeHU akagemnka E.H. MewankmHa MuHuctepcTsa 34paBoOX-
paHeHus Poccuiickon dPepepaumnn, Hosocmbupck, Poccus
https://elibrary.ru/author_items.asp?authorid=11732184
http://orcid.org/0000-0001-9818-8678

Alexander M. Chernyavskiy,

M.D., Dr. Sci. (Med.), Corresponding Member of the Russian
Academy of Sciences, Professor, E. Meshalkin National Medical
Research Center of the Ministry of Health of Russia, Novosibirsk,
Russia

E. /1. YoliH30HOB,
http://onco.tnimc.ru/kontakty/personalii/tnimc/choynzonov-
evgeniy-lkhamatsyrenovich/

O-p MeA. HayK, akagemuk PAH, npodeccop

8 K 300-AeTuio PoccuiiCKoOi aKaAEeMUU HAYK

Hay4yHo-1ccnenoBaTeNbCKUA  UHCTUTYT OHKOMOTUKM, TOMCKMM
HaUMOHA/bHbIA  UCCNEeA0BaTENbCKUA  MEAULMHCKUIA  LEHTP
Poccuiickoit akagemumn HayK; CUBMPCKUIA roCyaapCTBEHHbIN
MeAULMHCKUIA yHMBepcuTeT MUHUCTEPCTBA 34PaBOOXPaHEHUsA
Poccuiickon depepaumnm, Tomck, Poccus
https://elibrary.ru/author_profile.asp?id=550195
http://orcid.org/0000-0002-3651-0665

Evgeny L. Chojnzonov,

M.D., Dr. Sci. (Med.), Full Member of the Russian Academy of
Science, Professor, Oncology Research Institute, Tomsk National
Research Medical Center;

Siberian State Medical University, Tomsk, Russia

E. B. lWnaxTo,

http://www.almazovcentre.ru/?page_id=125

O-p MeA. HayK, akagemuk PAH, npodeccop

HaumMoHanbHbI  MEeAUUMHCKUA  UCCNen0BaTENbCKUA  LEEHTP
nmeHun B.A. AamaszoBa MuHucTepcTBa 3a4paBooxpaHeHns Poc-
cuiickon Pepepaumnm, CaHkT-MeTtepbypr, Poccus
https://elibrary.ru/author_items.asp?authorid=136786&pubro
le=100&show_refs=1&show_option=0
http://orcid.org/0000-0003-2929-0980

Evgeny V. Shlyakhto,

M.D., Dr. Sci. (Med.), Full Member of the Russian Academy
of Science, Professor, V. Almazov National Medical Research
Center of the Ministry of Health of Russia, Saint Petersburg,
Russia

Jan Janousek,

https://esc365.escardio.org/person/6229

M.D., Ph.D., Professor, Head of Children’s Heart Centre,
University Hospital Motol, Prague, Czech Republic
http://orcid.org/0000-0002-4932-1150
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OT peAaKTOpA BbINYCKA

Hoporve konneru!

B 2024 rogy Mbl TopxkecTBeHHO npasgHyem 300-netmne Poccuiickon akagemun Hayk, 1 C YyBCTBOM
ropaocT 1 6onMbLLOW OTBETCTBEHHOCTM NOCBSLLEEM BCE BbINMYCKM XXypHara 3Toro roga 3amevartenbHOMy
ncTopmyeckomy cobbiTuio. « CMBMPCKMI XKypHaN KIMHUYECKOW U 9KCMEPUMEHTaNbHON MEANLUHBIY SABNSA-
€TCA Hay4YHO-NPaKTUYECKNM peLieH3MpyeMbIM n3gaHmem TOMCKOro HaLMOHanbHOro NccnegoBaTenbLCcKoro
MeauumHCKoro LeHTpa Poccunckon akagemun Hayk (Tomcknidi HAMLL). B cBsiau ¢ 9TUM BaXXHO OTMETUTD,
yTo Tomckmn HAMLL cerogHs — KpynHenwni B CTpaHe akageMuyecknii MeAULMHCKUIA LIEHTP B cCOCTaBe
LLIECTN MHCTUTYTOB MO OCHOBHLIM HanpPaeneHNsiM COBPEMEHHON MEANLMHBI — KapAMONorMm, OHKONormu,
NCUXMYECKOMY 340POBbLI0, MEANLIMHCKON rEeHETVKN U hapmakonorum, 4To BO MHOTOM OBBbACHAET MHOro-
NPOMUIbHBIN XapakTep XypHana. 3TO NPUHLMNNANLEHO BaXHO HE TONbKO ANS KOMMMEKCHOro N3yyYeHus
CNOXHbIX MEAMKO-6MONOrM4yecknx HanpasneHnn, HO 1 NO NPUYMHE HapacTaloLLen YacToTbl kKomopoua-
HbIX COCTOSIHUI B COBPEMEHHOMN KMUHUKE.

HacTosawmn BbINyck XypHana oTKpbIBalT YeTbipe conuaHbiX 063opa, NOCBALEHHbIX CO3AaHNIo
HOBBbIX JIEKapCTBEHHbIX NpenapaTtoBs, pa3paboTke aKCnepuMeHTanbHbIX MOAENEN NweMmn Mnokapaa,
Ba)KHEMLLIMM npobnemam aHTMBNOTUKOPE3UCTEHTHOCTU N MUKPOBMOTE KULLIEYHNMKA.

Pa3gen knmHnYecknx nccnegoBaHnin OCBELLAET akTyarnbHble BONPOCh] ULLEMUYECKON B6onesHu
cepaua, hmbpunnaunm npeacepann, cepaeqHon HegoCTaTtouHOCTU. HECOMHEHHbIN NHTEPEC Bbi3blBaET
cTaTbs, NOCBALLEHHAA MexaHu3MaM pa3BuUTUS apTepuanbHon runeptoHun B Apktuke. Kak Bcerga, akty-
anbHbl Ny6nmkaummn, oueHnBatoLwme 4YacToTy U 0COBEHHOCTM NaToNorMm BHyTPEHHMX opraHos npu BUY n
COVID-19 nHdekuusx.

B pasgene akcnepumeHTanbHbIX NCCNEQOBaHUN BHUMaHNE YuTaTens, HECOMHEHHO, NpuBneYeT
CTaTbs, NOCBALLEHHAsA BAMAHMIO OKCUAa a30Ta Ha NMOYKM B YCNOBUSIX MCKYCCTBEHHOIO KPOBOOGPAaLLEHUS.
[MpakTuyeckmn Bpad, KOHEYHO e, NPOSBUT MHTEPEC K ONNUCaHUI0 PELMANBUPYIOLLEro Te4eHns TpoMbo-
ambonun nerovHon apTepun 1 OCTPoro nHdapkTa Muokapaa.

Bonbluas 3Ha4MOCTb ANA OPraHN3aTopoB 30PaBOOXPAHEHNS U KIMMHULMCTOB PErMCTPOBLIX UCCHe-
[0BaHUI NpeAcTaBrneHa B 3aKkNioYMTENbHOW CTaTbe XypHana.

Hoporve konneru!

MHe o4eHb NPMATHO MMETL BO3MOXHOCTb OT MMEHW 3amedaTensHOro KonnekTuea pegakummn « Cnbup-
CKOrO XypHana KN1MHUYECKON N 3KCNEePUMEHTaNbHON MEANLMHBI» NO34PaBUTL BCIO HAYYHYHO MEONLNH-
CKyI0 OOLLECTBEHHOCTb, BCEX UMTaTenemn Hawero xypHana ¢ 300-netHum robuneem Poccuinckon akage-
MWW HayK 1 NOXenaTb HOBbIX OFPOMHBIX TBOPYECKMX YCNEXOB Ha Bnaro poCCMMCKON Haykn 1 300pOBbS

HaceneHua CTpaHbl.

10 K 300-AeTuio PoccuiiCKoOi aKaAEeMUU HAYK
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6-ONMOUAHBIM peuenTop — MULLEHb AASl CO3ACQHMUSA
NeNTUAHBbIX NPENAPATOB, NOBbILLIAIOLLUX
PEe3UCTEHTHOCTb CepALd K penepdysmu
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AHHOTAUMSA

AHanns onybnukoBaHHbLIX AaHHbIX U pe3ynbTaTtoB COOCTBEHHbLIX MCCNEeQoBaHWI nokasars, YTo akTuBaums nepudepuyeckmx
6,-onuomnaHbix peuentopos (,-OP) nosbillaeT TonepaHTHOCTb cepaua K penepdysuun. YcTtaHoBmneHo, 4to 8,-OP HaxoasTes
B KapavomuouuTax. QHOOreHHbIe ONMMOVAbLI HEe YYacTBYHOT B perynsuum yCTomumBoCcTy cepaua K penepdys3ny y Heagantupo-
BaHHbIX KpbIC. MHMapKT-numuTmpytowmin acdekt aroHncta 3,-OP genstopduHa |l 3aBUCUT OT akTUBaLMK NPOTEUHKUMHA3 —
MKCd, ERK1/2, PI3K, MKG. MnoTeTnyecknmmn KOHe4HbIMIN 3deKkTopaMm KapanuonpoTeKTOPHOro AencTBusa aensropduna ll
asnstoTca capkK, . -kaHansl 1 MPT-nopbil.

KnioueBble cnoBa: cepaue, penepdysns, MHApKT MUOKapaa, OnuonAHbIe peuenTopsl, KuHasel, K, -kaHasbl,
MPT-nopa.

KoHdnukT nHtepecos: aBTOpbl 3aABNSAOT 06 OTCYTCTBUM KOHMNNKTA MHTEPECOB.

®PrUHaAHCUpoOBaHMe: cTaTtbsl mogroToBfnieHa npu cuHaHcoBon noaaepxke Poccunckoro HayyHoro ®oHpa (rpaHT

23-65-10017). BeegeHue k ctatbe NOArOTOBIEHO NPU NOAAEPXKKE rOCYAaPCTBEHHOIO 3a4aHuns
122020300042-4.

Onsa uMTMpoBaHus: MyxomenssaHos A.B., lNMonoe C.B., HapbikHasa H.B., CupotnHa M., Macnos J1.H., Kyp6atos b.K.,
[opbyHoB A.C., Kunnn M., Kan A., KpbinatoB A.B., MNogokcéHoB HO.K., AseB B.H., llacyko-
Ba T.B., Cycumarosa 3., XnéctknHa M.C. 5-OnnongHbii peLentop — MULIEHb AMS co3aa-
HUS NENTUAHBLIX NPenapaToB, MOBbILLAKLLMX PE3UCTEHTHOCTL cepaua k penepdysun. Cubup-
CKUU XXypHar KnuHu4Yeckol u akcriepumeHmarsbHol meduyuHsl. 2024;39(1):11-17. https://doi.
org/10.29001/2073-8552-2022-585.
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6-Opioid receptor as a target for the creation of peptide
drugs that increase cardiac resistance to reperfusion

Alexander V. Mukhomedzyanov', Sergey V. PopovV', Natalia V. Naryzhnaya',
Maria A. Sirotina', Leonid N. Maslov', Boris K. Kurbatov', Alexander S. Gorbunov’,
Mikhail Kilin', Artur Kan', Andrey V. Krylatov', Yuri K. PodoksenovV’,

Viacheslav N. Azev?, Tatyana V. Lasukova?®, Galina Z. Sufianova?,
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"Cardiology Research Institute, Tomsk National Research Medical Center (NRMC), Russian Academy of Sciences,
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Abstract

An analysis of published data and the results of our own studies showed that activation of peripheral 5,-opioid receptor (3,-OR)
increases cardiac tolerance to reperfusion. It has been established that this 5,-OR is localized in cardiomyocytes. Endogenous
opioids are not involved in the regulation of cardiac resistance to reperfusion in non-adapted rats. The infarct-limiting effect
of 5,-OR agonist deltorphin Il depends on the activation of following protein kinases: PKC8, ERK1/2, PI3K, PCG. SarcK,,
channel and MPT pore are hypothetical end effectors of the cardioprotective effect of deltorphin II.
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BeepneHue

HecmoTpsi Ha ycnexm coBpeMEHHON KapAuonorum v BHe-
OPEHNEe HOBbIX TEXHOMOMMIA ANArHOCTUKN U NEYEHNs1, CMepT-
HOCTb OT OCTpOro nHdpapkTa mmnokapaa (OVIM) B kapamonoru-
YeCKUX KITMHMKax cCoCTaBnsieT okono 5—7% 1 He CHWxaeTcs B
nocnegHue roabl [1-3]. o Mepe BHeApeHWs1 B KNMHUYECKYIO
NPaKTUKY YPECKOXHOro KopoHapHoro BMmeLlatensctea (UKB),
KOTOpOE WCMomb3yeTcst Ans BOCCTAHOBMEHMS KPOBOTOKa B
MHaPKT-CBA3AHHOM KOPOHAPHOW apTepUK, Ha NEPBLIN NMaH
BbICTynaeT penepdy3noHHoe nospexaeHue cepgua [4]. Bbl-
COKO3(phEKTMBHBIX NMpenapaTtoB, paspeLleHHbIX K KIMHUYe-
CKOMY MPWMEHEHUIO U CMOCOOHBIX CYLLIECTBEHHO MOBLICUTL
TONepaHTHOCTb cepaLa kK penepdy3nu, Noka He CyLLeCcTBYET.

OCHOBHOW NPUYUHOIA CMEPTU MaUMEHTOB C MHGAPKTOM
MUokapaa ¢ nogbeMom cermeHTa ST (ST-segment elevation
myocardial infarction - STEMI) saBnsietcs kapgouoreHHbIn
LLIOK, NpY KOTOPOM cMepTHOCTb paBHa 50-70% [5, 6]. Cne-
JoBaTenbHO, uaeanbHbIM MNpenapaTtoMm Ans NpodunakTu-

12 K 300-AeTuio POCCUMUCKOU AKAAEMUU HAYK

K1 penepdy3voHHOrO MOBpPEeXAEeHUs cepaua AomKeH ObiTb
(hapMaKonorM4ecknii areHT, orpaHNYMBalOLLMA pasmep WH-
dapKTa 1 yCKOpsIoLLMA BOCCTAaHOBMEHNE COKPAaTUMOCTU MU-
okapga npwv penepdyanu.

B 2004 r. E.R. Gross n coaBT. OGHapyXunu, 4to Hece-
NEKTUBHBIA aroHNCT onvongHbIx peuentopoB (OP) mopduH
(0,3 ™Mr/kr) n cenekTVMBHbIA HenenTuAHbIA aroHnct &-OP
BW373U86 npepynpexgatT penepdy3voHHOe noBpexae-
HWe cepgua Kpbicbl in vivo [7]. Bbino npogemoHcTpupoBa-
HO, YTO WHMPAPKT-NMUMUTUPYIOLLNIN 3PADEKT CUHTETUYECKOTO
onvouaa meTazoHa npu penepdysun cepaua Kpbichl in vivo
cBsi3aH ¢ akTuBaumen 5-OP [8]. CrnenyeT OTMETUTD, YTO MakK-
cvManbHasi Jo3a MopdurHa, paspeLleHHas K KMMHUYECKOMY
ncnonb3oBaHuio, coctaensiet 0,1 mr/kr BHyTpmBeHHO [9]. Ero
Hernb3s ucnonb3oBatb B fo3e 0,3 Mr/kr n3-3a yrposbl noboy-
HbIX 3hbdheKkToB.

OnvougHble nenTuabl, B OTNMYMe OT MopdumHa, B Tepa-
NeBTUYECKMX [03aX He MPOHUKAKT 4Yepe3 remaTtoaHueda-
nunyeckuii 6apbep (FAB) 1, COOTBETCTBEHHO, HE OKa3bIBalOT



MyxomepnssaHos A.B., MNMonos C.B., HapbikHasa H.B. u ap.
0-OnunoungHbIv peLenTop — MULLEHb AN CO34aHMA NENTUAHBIX NpenapaToB, NOBbILLALWMX PE3UCTEHTHOCTL cepaua K penepdyaunm

NoBoYHbIX LeHTpanbHbIX addekToB [10]. 3Tu dakTbl No3so-
NUNY HaM NPeanonoXuTb, YTO NenTuaHble aroHucTbl 6-OP
okaxyTca bonee addeKkTMBHLIMM MpenapataMmu Ans nede-
Husa nauneHToB ¢ OVIM n YKB, yem mopduH.

Llene pabotbl: npoBecTn aHanua onybrnmMKoBaHHbIX AaH-
HblXx 0 porn &-OP B perynauuv TonepaHTHOCTU cepaua K
penepdysnn n NpoaHann3nMpoBaTb CUrHarnbHbIe MEXaHU3MbI
KapAMONpOTEKTOPHOro aencrteua aroHuctoB 6-OP npu pe-

nepdysun.

Ponb 3-onuounaHbIX peuenTopoB B perynsauuv
TornepaHTHOCTU cepaua K NnaToreHHoOMy AeACTBUIO
penepdy3nmn

G.J. Gross 1 coaBT. 0GHapYXUNn, YTO CENEKTUBHbIN aro-
Huct 6-OP BW373U86 noBbllwaeT TonepaHTHOCTb cepaua
K penepdys3un, a MHPaPKT-MMMUTUPYIOWNIA 3P PEKT MeTa-
OOHa cBsa3aH ¢ aktuauuen 6-OP [7, 8]. OgHako MeTagoH u
BW373U86, 6yayun mansiMu HenenTMaHbIMU MOMEKyrnamu,
MOTyT NpoHMKaTb Yepe3 DB, noaTomy BbINoO HESICHO, CBA3aH
NN X MHAPKT-NUMUTUPYIOLLMIA 3PDEKT C aKTUBaLMEN LEH-
TpanbHbIX Unu xe nepudepuyeckmx 6-OP. Mexay Tem no-
[OGHYI0 BO3MOXXHOCTb MCKIIOYNUTL GbINO HENb3si, NOCKOMbKY
MOPMVH OKa3blBaeT MHAPAPKT-MUMUTUPYIOWLMIN 3 dEKT npur
UHTpatekanbHom BeefeHun [11, 12]. AroHuctsl d,- n 8,-OP
NPOSIBNSIOT aHTUapUTMUYECKME CBOMCTBA MpU MHTpaLlepe-
OpoBeHTpuKynsipHoM BBeaeHuun [13]. HesicHa peuenTtopHasi
npypoga WHdapkT-numuTUpytowero addpekra BW373U86
npu penepdy3anu, NOCKONbKY coobLuatoT, YTO KapanonpoTek-
TOPHbIV 3pheKT ITOro onnomaa He 3aBUCUT OT CTUMYNSALUN
OP [14]. Kpome ToOro, n3BecTHo, 4YTO CyLLeCcTByeT ABa cybTu-
na 5-OP: 8, n §,[19]. MokasaHo, 4To cTUMYNALUA Kak d,-OP,
Tak 1 5,-OP nepen KOPOHAPOOKKIIO3NEN YBENMIMBAET TOSe-
paHTHOCTb cepgua K uwemun/penepdysumn (U/P) [16-18].
CnegyeT oTMeTUTb, YTO Ans ctumynauum 8,-OP rpynna G.J.
Gross ucnonb3oBana HenenTuaHbIA aroHUcT §,-OP TAN-67
B gose 10 mr/kr BHyTpuBeHHo [17, 18], 4To, no Bcen BUAU-
MOCTM, [OCTaTOMHO ANA CTUMYMAUMK LeHTpanbHbIx 8,-OP.
OTa rpynna He nNpMMeHsina HanokcoHa metTuoaua, 6nokartop
OP, He npoHukarowun Yyepes 'Ob, NnoaTomMy ocTanock Hesic-
HbIM, Y4acTBYHOT N B MHapKT-NUMUTMpYoLeM addpekte
TAN-67 nepudpepuyeckme Unn LeHTpanbHble pPeLenTopsbl.
Mkl B cCBOEM UCCneaoBaHUM Nepes KOPOHaPOOKKO3Nen BBO-
AW KpbICam CENEeKTUBHbIN NENTUAHbLIN aroHncT 8,-OP aenb-
TopduH Il 1 npogeMoHCTpUpoBanu, 4YTo ero NHapKT-NMMu-
TUpYyloWMiA adhpekT cBA3aH C akTMBaumen nepndepmnyeckmnx
6,-OP [16].

KpbiCc noaBeprany KOpoHapOOKKM3un (45 MuH) 1 penep-
dy3um (120 muH) [19]. CenekTMBHbIA NENTUAHBLIA arOHUCT
6,-OP genstopdouH 11 (0,12 mr/kr) BBOOWMNM BHYTPUBEHHO 3a
5 MyH po penepdysun. OenstopdpuH Il ymeHbLan cooTHo-
LeHne «30Ha WHdapkTa/obnactb pucka» B 2 pasa. Obna-
CTbi0 puCKa MPUHATO HasbiBaTb 30HY W/P. HecenekTuBHbIN
aHTaroHncT OP, HAaNTPEKCOH, YCTPaHAn MHapKT-NMMMUTUPY-
rowmnn addekt aenstopduna Il. HanokcoHa metnogma, He-
cenekTMBHbIN aHTaroHncT OP, He npoHukatowmin Yepes 96,
YCTpaHsAn KapAuMOnpoOTEKTOPHbIN 3ddekT aensropcuHa |l
[19]. CnepoBatenbHO, WHGAPKT-NMUMUTUPYIOLLMIA 3pdeKT
onvougHoro nentuaa npu penepdysnm Gbin CBA3aH C ak-
TnBaumen nepudepnyeckmx OP. CenekTuBHbLIA aHTaroHUCT
6-OP TIPPy 1 cenekTuBHbIN aHTaroHncT 8,-OP HanTpubeH
NOMHOCTBLIO YCTPaHANU WHpapKT-NUMUTUPYOWNA  adpdekT
AenstopduHa 1. CenektuBHblii aHTaroHucT 8,-OP BNTX,
CenekTMBHbIN aHTaroHucT P-OP CTAP, cenekTuBHbIA aHTa-
roHmct k-OP Hop-6uHanTopMMMH He BNUSAM Ha Kapauo-

NpOTeKTOPHLIN adpdpekT aenstopdunHa Il [19]. OrpaHuyeHve
pasmepa uHdapkTa npu penepdysmmn 4OCTUranochb 3a cyeT
aktusaumu nepudepudecknx 8,-OP. AnTaronuctel OP He
BMMANM Ha pasmep nHdapkTa. CnegoBaTensHO, SHAOTEHHbIE
onvouaHble NenTuabl He y4acTBYIOT B perynaumnm ycTon4mso-
CTU cepaua K penepdysun y HeaganTUPOBaHHBIX KPbIC.

CenekTuBHbIN ~ @roHUCT ~ 3,-ONMOUAHLIX  PELIENTOPOB
DPDPE (0,1 n 1 mr/kr) He BnNusin Ha pa3mep WMHapkTa npu
penepdysumn [19]. MNockoneky onuongHble nenTuabl B Tepa-
NeEBTUYECKNX [03ax He NpoHukarT vepes 3B [10], MoxHO
MPEAnoNioXnUTb, YTO akTMBauua nepudepuyeckux &,-OP
He cnocobCTByeT MOBbILEHNIO TONEpPaHTHOCTM cepaua K
penepdysnn. HecenekTuBHbIn nenTuaHbIA aroHnct o-OP
DADLE (0,088 mr/kr) He ymeHbluan pa3mep nHdapkta npu
penepdy3um [19]. AroHuct 8-OP BW373U86 B nose 0,1 mr/
Kr He MoBbilan yCTOMYMBOCTL cepaua K penepdy3noHHbIM
nospexaeHnsam, a B ose 1 Mr/kr Bbi3bliBan yMeHbLUEHVe
pa3Mmepa uHdapkta npu Bo3oOHoBNeHUnN nepdysmmn cepaua
Kpbicbl [19]. OcTanocb HeACHbIM, CBA3aH N UHMAPKT-NN-
MuTupytowmnn acddekt BW373U86 c aktnsaumen OP u roe
B OpraHu3me nokanusoBaHbl 3TU peuenTopbl. [enTuaHbIn
aroHucT d-onunouaHbix peuentopoB p-CI-DPDPE okasbiBan
WHapKT-NUMUTUPYIOLWNIA 3PAEKT, HO TONMbKO B GONbLUIOK
nose — 1 mr/kr [19]. CnegoBaTenbHO, U3 BCEX UCMOMb30BaH-
HbIX ONMOMAOB HabonbLlyo 3hpekTUBHOCTL Npu penepdy-
3un nposienan genstopduH Il. OH orpaHnyvBan pa3mep WH-
apkta B gose 0,12 Mr/kr, B TO Bpems Kak Apyrne onvougpl
yMeHbLUanu pa3mep uHdapkra B gose 1 Mr/kr.

B wnccnegoBaHuK, BbINONMHEHHOM Ha U30NMPOBAaHHbIX
KapanomMuoumTax KpbiC, NOABEPrHYTbIX aHOKCUW/peokcure-
Haumu, 6bIno obHapyxeHo, 4To AenbTopduH |l B KOHEYHON
KOHUeHTpauun 64 HM/n orpaHnymean BeIGpOC M3 KapaAMOMU-
OouMTOB MapKepa Hekpo3a — nakratgernaporeHassl [19]. Ha-
FIOKCOH YCTpaHsAN 3TOT LUTONPOTEKTOPHbIN 3 dEKT.

Takum obpasom, npeacTaBneHHble AaHHble ybeouTenb-
HO CBMAETENbCTBYHOT O TOM, YTO akTMBauusa nepudepunye-
cknx 8,-OP, nokanusoBaHHbIX B KapauomuouuTax, yBenu-
yYMBaeT YCTOMYMBOCTbL cepAua K MaToreHHOMy AeNCTBuio

penepdysnu.

CurHanbHbIN MeXaHU3M KapAuoNnpoOTEeKTOPHOro
achdekTa akTMBaLUM 5-0ONMOUAHLIX peLenTopoB

M3BeCcTHO, 4TO B WHMAPKT-NMMMUTUPYIOLLEM 3addekTe
ULLEMWNYECKOTO Mpe- U MOCTKOHAMLMOHUPOBAHWUS BaXHYHO
pornb WrpaeT akTuBauus Criedylolmx NPOTEVMHKMHA3: Mpo-
TenHkmHasa C (IMKC), phosphatidylinositol-3-knHasa (PI3K),
Mitogen-activated protein kinase kunHaza-1/2 (MEK1/2),
extracellular signal-regulated -1/2 kuHasa (ERK1/2), npote-
nHkmMHasa A (MKA), Janus 2 kuHasa (Jak-2), AMP-activated
protein kinase (AMPK) [20, 21]. NomumoO KnHa3 B Kapguo-
NPOTEKTOPHOM 3chchekTe npe- U NOCTKOHAULMOHUPOBaHWE
npvHuMatoT ydactme NO-cuHtasza (NOS) m pactBopumasi
ryaHnnatuuknasa (M4) [20, 21]. TMnoTeTu4yecknmmn KoHeu-
HbIMU 3dpdhekTopamn npe- U NOCTKOHAULMOHNPOBAHWSA SiB-
naotca  AT®-uycTBUTENbHLIE K'-KaHanbl (K,  -kaHanbl),
mitochondrial permeability transition nopa (MPT-nopa), big
conductance Ca*-activated K*-kanan (BK__-kaHan) [20, 21].

Ponb nporenHknHas n NO-cuHTasbl B UHapKT-
nuMmuTupyrowem adpcekte onnonaos

Bbino obHapyxeHo, 4to AG-490, wuHrMbuTtop Jak-2,
YCTPaHAET WHMapKT-NUMUTUPYOWNA adpdekT MopduHa u
aroHucta 6-OP fentanyl isothiocynate, koTopble BBOAWUNM
KpblcaM nepen KopoHapookknto3dunen [22]. CoobuiatoT, 4To
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WHrMBuTOp NpotenHkuHasel A H-89 yctpaHaeT uHdapkT-nu-
MUTUPYOLWMIA 3DEKT MOPMHA, KOTOPLIN NPUMEHSNN ne-
pen KOpoHapOoOoKKo3unen [23].

B 2011 r. 6GbINO YyCTaHOBMEHO, YTO MOPMVH, UCMOMb30-
BaHHbIV Nepeg nwemmnern n3onupoBaHHOro cepaua, noBbILa-
€T yCTONYMBOCTb aTOro opraHa K U/P [24]. NHrmbutop AMPK
compound C ycTpaHan KapgnonpoTeKTOPHbIA adeEKT MOp-
duHa [24]. J.H. Kim 1 coaBT. nonyynnun gaHHble O TOM, YTO
UHapKT-NMMUTUPYoLWMn addekT aroHmcta k-OP U50488H
npu penepdysun 3asncut ot aktmeauum ERK1/2 [25]. NHb-
exkunsa U50488H nepeg W/P cepaua cnocobcTBOBana ymeHb-
WeHno pasmepa uHdapkTa, nHrmbntop PI3K BOopTMaHHWH
ycTpaHsan atoT addpekt onvonaa [26]. NHbapkT-numntmpy-
rowm acbdekT onnomgHoro nentuga Eribis peptide 94 3asu-
cut oT aktmBaumm nHayumnbensHon NOS [27]. PemundeHTta-
HUN 1 genstopdvH |l BBOAMNKM nepen KOPOHAPOOKKIO3NEN,
ObINO NPOAEMOHCTPUPOBAHO, YTO MHMPAPKT-NMUMUTMPYIOLLNIA
adhdeKT aTnx onmomaos 3aBncuT ot aktusauumm MNKC [16, 28].

B 6onbliMHCTBE NepeyvmcrieHHbIX paboTt onvonabl Gbinn
MCMNOnb30BaHbI Nepea uwemnen cepaua, UHMbUTopbl KMHa3
n NOS BBoaunu nepeg onvovgamu. beinn ocHoBaHusA nona-
ratb, YTO Kakue-TO U3 3TUX KMHa3, 3H3MMOB 1 MOMNEKYNSAPHBLIX
CTPYKTYp y4acTBYIOT B MHMAPKT-NUMUTUPYLOLLEM addekTe
aenstopduHa |l npy penepdysnu.

HencteutensHo, 6bIN0 OGHapy>KeHO, YTO XenepuTpuH,
MHrMbuTop 6GonblwunHcTBa u3ogopm [MMKC, ycTpaHser uH-
dapkT-numuTupytowmn addekt aenstopdpuHa |l npu pe-
nepdy3un [29]. PoTTNEpuH, CEneKTUBHbIA WUHIMOUTOP
MKCH, Takke HMBeNupoBan KapAvMOMpOTEKTOPHbIN adhdekT
penstopduHa |l. CneposatenbHo, NKCS yyactByeT B WH-
dapkT-numuTupylowem addekte HasBaHHOro nentuaa.
Compound C, nHruoutop AMPK, AG490, nHrnbmutop Jak-2,
H-89, nHrnbutop MKA, L-NAME, nHrnbutop Bcex nsocopm
NOS, He BNMANM Ha MHAAPKT-NMMUTUPYIOLLMIA 3chdeKT aenb-
TopcduHa Il npu penepdy3nn. 3T gaHHbIE YKa3bIBalOT Ha TO,
yto AMPK, Jak-2, NMKA n NOS He y4acTBylOT B BO3HUKHOBE-
HUM AensTOPdVH-MHOYLMPOBAHHOW TONEpPaHTHOCTM cepaua
K penepdysnoHHomy nospexaeHuto. Murmbutop MNKA H-89
He ycTpaHan aenstopduH |l-mHayunpoBaHHOe MOBbILLEHWE
TOnepaHTHOCTW cepaua kK penepdysum [29]. Cneposartens-
HO, CUTrHarnbHbIN MEXaHN3M KapanonpoTEKTOPHOro addekTa
aenstopduHa Il oTnMyaeTca OoT mexaHusma ercTBMSA Mop-
duHa. BoptmaHHuH, nirmbutop PI3K, PD98059, nHrmbntop
curHanbHou Lenoykn, coctoswen ns MEK1/2 n ERK1/2,
yCTpaHAn WHMapKT-niuMuTUpyownin  adekT nenTugHoro
aroHucTa 8,-OP [29].

CnepyeT OTMETWUTb, BCE NEPEYUCIIEHHbIE WHIMOUTOPBI
He BMMANM Ha pa3mep MHdapkTa npu penepdysun cepaua.
CneposartensHo, AMPK, Jak-2, NMKA, NOS MEK1/2, ERK1/2,
MKCH, PI3K He yyacTByloT B perynsumMm TONepaHTHOCTH
cepaua Kk penepdy3nm y HeaganTUPOBaHHbLIX KPbIC.

Ponb ryaHunatuymknasbl B KapAUONPOTEKTOPHOM
adpchbekTe ctumynsauum OP

PaHee 6blno o6HaApYXEHO, YTO HECENEKTUBHBIN aroHUCT
J- n 6-OP D-Ala?, Leu®, Arg®-aHkedpanuH (ganapru, 0,1 mr/
Kr) Npy BBEAEHWM KpbiCaM nepea KOPOHapOOKKIo3nen yBe-
NMYMBaEeT B 30He pucka ypoeeHb UIM® [30]. Takon xe ad-
ekt okasbiBan genstopduH |l npyn penepdysmnn cepgua,
nop, gevcTBrem 3TOro nenTuaa yposeHb LI M® B 30He pucka
yBenuumuearcs B 2 pasa [29]. cTtouHnkamm u'M® B knetke
ABMSIOTCA pacTBoOpuMas ryaHmnatumknasa (MU) [31] vnm pe-
LenTop NpeacepaHoro Hatpumnypetudeckoro nentuaa (MHM)
[32]. CoobwatoT, 4To cenekTuBHbIN PU-OP aroHucT peHTaHun
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yBenuumusaeTt cekpeumto MHIMM [31]. OTHocKTENBHO aroHNCTOB
0-OP Takue paHHble OTCYTCTBYHOT, MO3TOMY MOXHO ObINo
npeanonoXuTb, Y4To AensTopduH |l NoBbIaeT akTMBHOCTb
pactBopumon ['Ll, koTopas akTuBMpyeTcs OKCuAOM asoTa
[31]. OgHako 6nokaga NOS He noenusina Ha UHPaAPKT-NUMK-
Tupytowmn adbdpekT gensropduHa Il [29].

WHrnbutop pacteopumoi 'Ll ODQ ycTpaHan kapanonpo-
TeKTopHbIM achbdekT gensropduHa Il [29]. CneposaTensHo,
pacTteopumas 'Ll yqacteyer B 6,-OP-onocpegosaHHoM no-
BbILUEHMW TONEepaHTHOCTU cepaua k penepdysun. Kakos B
3TOM Cry4yae mexaHw3M akTusauuu pactsopumon 'L|? Bos-
MOXHO, 4TO aktueaums 8,-OP mpuBoauT K ctumynauum re-
MoKcureHasbl-1, KoTopasi CMHTE3npyeT okeug yrnepoga, CO
akTnBupyeT pacteopumyto ML [33, 34].

[daHHas rpynna y4eHbix Takke yCTaHOBWMa, YTO arOHUCT
,-onnomnaHbix peuentopos DPDPE npu nogkoxHom Beene-
HUM MbIWamM B Ao3e 5 Mr/kr okasbiBaeT aHTUHOLMLIENTUBHBIN
achbdekT, KoTopbin ycTpaHseT protoporphyrin 1X tin, MHIMOK-
TOp remokcureHasbl-1 [35]. WccnegoBaTtenu mcnonb3oBanu
6onbLyto gosnposky DPDPE — 5 mr/kr. He ucknioveHo, 4Tto
B 3TON [03€ NenTna akTMBUPYET He Tomnbko &,-OPF, Ho 1 akTn-
Bupyet 8,-OP unu npoxoauT Yepes MN36 n ctumynupyert LeH-
TpanbHele OP. CoobwatT, 4To MOPdUH-MHOYLMPOBaHHOE
CHWXEeHWe BHYTPUINa3Horo AaBneHns CBA3aHo C akTueaumen
remokcureHasbl-1 [36]. CnenoBatenbHo, rmnote3a o6 yva-
CTun remokcureHasbl-1 n pactsopumon 'Ll B MHpapkT-numn-
THpytoem adpdpekte aenstopduHa Il aenaerca obocHoBaH-
Hon. CnegyeT OTMETUTb, YTO MOKa HEN3BECTHO, Kak CurHan
ot OP nepepaetcs k remokcureHase-1.

Ponb akTuBHbIX hopm Kucnopoaa
B KapaMonpoTeKTopHOM 3chchekTe onmomaos

AkTuBHblIE hopMbl kucropoga (APK) moryT He TonbKo
noBpexaaTtb KapavoMuoumTbl, HO M 3awmwartb nx ot WU/P
3a cyet aktuBaumm NMKC u apyrmx knHas [37]. Y.M. Tsutsumi
M COaBT. OOHapyXunu, 4YTO MOBYLUKA CBOOOAHLIX paavKa-
TNIOB 2-MepKanTonponuMoHnn muumnH (2-MIMI) ycTpaHseT nH-
dapkT-numuTmpytowmii acpdekt aronmcta 6-OP SNC-121
[38]. Mbl OGHapyXunu, 4TO KapOUOMPOTEKTOPHbIA 3dhdekT
aenstopduHa |l coxpaHsietcst nocne nHbekuun 2-MMOT [29].
CnepoBarenbHO, cBOGOAHBIE paavKanbl HE Y4acTBYIOT B UH-
apkT-numuTupyrowem addekt genstopdpuHa Il. MoxHo
npeanonoXuTb, YTO CUTHamNbHbIA MeXaHW3M NPOTEKTOPHOTO
achbdekra genstopcuna Il 1 SNC-121 pasnumyatorcs.

MMnoTteTu4yecknin KOHeYHbIN adhdekTop
KapauonpoTeKkTopHoro ad)cpekta onnonaos

Bbiwe Mbl yxe coobLianu, YTo rmnoTeTUHECKMMMN KOHEY-
HbIMK addpekTopamu MoryT BeiTe K -kaHansl, MPT-nopa,
BK_,-kaHan [20, 21]. KakoBa posib ykasaHHbIX MOneKkynsp-
HbIX CTPYKTYP B WH(papKT-numMutMpyoem addpekte onu-
ongos? CoobuialoT, 4To MuTOXOHApWanbHble K, -KaHarbl
(MWTOK | -KaHanbl) y4acTBylOT B WH(APKT-NMMUTUPYIOLLEM
athdpekte onmompga US0488H, koTopbid BBOAWMAWN Nepeq
nwemuen [39]. MutoK . -kaHanbl NPMHUMALOT y4acTue B UH-
dapkT-numuTUpytowem addekte gensropduHa ll, koTopbin
BBOAUNW Mepes KOpOoHapooKkto3ven [16]. CapkoneMmarb-
Hole K, -kaHanbl (capkK, . -kaHanbl) u mMutoK,  -KaHanbi
BOBEYEHbI B KapanonpoTeKTOPHbI achdekT onnonaa EP 94
[27]. EcTb AaHHble 0 TOM, 4YTO akTuBauus K-OP noBbiwaeT
TONepaHTHOCTb cepAaLa K penepdysun bnarogaps OTKpbITUIO
muToK, . -kaHanos [40]. B uenom npeotnanaet Touka 3peHuns
0 TOM, YTO UHPaPKT-NUMUTUPYIOLLNIA 3PdEKT oNMOoMa0B Npu

W/P ceasaH ¢ oTkpbITUeM MUTOK _ -KaHaros.



MyxomepnssaHos A.B., MNMonos C.B., HapbikHasa H.B. u ap.
0-OnunoungHbIv peLenTop — MULLEHb AN CO34aHMA NENTUAHBIX NpenapaToB, NOBbILLALWMX PE3UCTEHTHOCTL cepaua K penepdyaunm

MPT-nopa sBnseTca BaXHbIM PerynatopomMm TOnepaHT-
HocTu cepgua k W/P [20, 21]. OTKpbITME nopbl ycunmeaeT
noepexaeHve muokapga npu W/P, bnokaga MPT-nopa no-
BbILLIAET TONepaHTHOCTb cepaua k W/P [4]. MNMonaratoT, 4To OT-
KpblTe MPT-nopbl npoucxoauT npu penepdysnu, YTo BeaeT
K penepdysnmoHHOMY noBpexaeHunio cepaua [4]. B nccnego-
BaHWMW, BbINOMHEHHOM Ha W30NMPOBaHHOM CepAaue KpbIChl,
ObINO NPOAEMOHCTPUPOBAHO, YTO UHMAPKT-NMUMUTUPYIOLLNIA
achbdekT MopdmHa npu penepdy3nn ABNSETCS CneacTBUEM
6nokagbl MPT-nopsl [41]. CxogHble AaHHbIE NONyYMnu Apy-
rve nccneposarenu [42]. Ponb BK . -kaHanos B nHgapkr-nm-
MUTHpYoLLEeM acbdekTe onMonaoB He Obina ndyyeHa.

Bbino obHapyxeHo, 4To 6rokatop muTOK,  -KaHanos
5-rngpokcugekaHoat He BMSAn Ha MHapKT-MUMUTUPYOLLNIA
adbdpekt genstopduHa Il npu penepdysum [29]. UHrMbu-
Top capkK, -kaHanos HMR1098 nomHocTblo HuBenMposan
KapamnonpoTekTopHbI adpdekT aenstopduHa Il. BrnokaTtop
MPT-nopbl aTpakTMnosva Takke YCTpaHan WHapKT-nu-
MuTupyowmnn adpdpekt gensropcduHa Il npyu penepdysum.
Briokatop BK  -kaHanoB NakcuinMH He yCTpaHas AensTop-
UH-MHOYLUMPOBAaHHYO TONMEPaHTHOCTb cepaua k penepdy-
3un [29]. CnepoBaTenbHO, AensTOPdUH-MHAYLMPOBaHHAsS
YCTOMYMBOCTb cepaua K penepdysun ceBadaHa C OTKpbITUEM
capkK, .-kaHanos v 6nokagon MPT-nopbl.
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3akno4eHue

MpencTaBrneHHble AaHHbIE YKA3bliBAKT Ha TO, YTO CTU-
mynauus nepudepnyeckunx d,-OP, Nokann3oBaHHbLIX B Kap-
AmomuoumTax, obecrneyvBaeT MOBbLILEHWE TONEPaHTHOCTU
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TOPHbI curHan nepeaaetcst oT 3,-OP k BHYTPUKNETOHHLIM

cTpykTypam (capkK,.,-kaHarnos u MPT-nopsbl) npu nocpeaHu-

yecTBe kmnHags: MNMKCd, ERK1/2, PI3K, urM®-4yBcTBUTENBHAA
npoTtenHknHasa G (MKG). Bo3aMOXHO, YTO yKka3aHHble KMHa3bl
thocdhopunupytot capkK, -kaHan n MPT-nopy, 4to Bedet K
W3MEHEHUIO UX CBONCTB.

Cnepnyet 06patuTh BHUMaHWe Ha TO, 4YTO 3Ta Halla rmno-
Te3a HyXgaeTca B 3KCMepuMeHTanbHOM [OKa3aTenbCTBe.
MHorue Bonpochkl octatoTcs noka 6e3 orseta. HesicHo, aew-
CTBUTENBHO NN AenstopduH |l akTMBMpPYeT reMOKCUKeHa-
3y-1. Ecnu ga, 10 KakoB B 9TOM criyyae CUrHarbHbIN Mexa-
Hu3m? Kak nepenaetca curHan ot 8,-OP k MKCs, ERK1/2,
PI3K, MNMKG? OueHka pasmepa o4vara Hekposa npu WU/P oc-
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OKCNepMMEHTAAbHbIE MOAEAU ULLEMUMN MUOKAPAQ:
KAQCCHYEeCKMEe NOAXOAbI U MHHOBALLMMU
(0630p AMTEPATYPDI)

A.H. CaaToBd’, T.A. Pepopund’, E.N. lWaTyHoBA' 2

" Camapckuit rocyfapCTBeHHbIN MeauumHekuid yHusepeuteT (CamMMY) MuHucTepcTBa 3gpaBooxpaHeHusi Poccuiickoin epepauum,
443099, Poccuickasa ®epnepaumns, Camapa, yn. Yanaesckas, 89

2 MeauumHcknii yHuBepcuteT «PeaBusy,

443001, Poccuinckan ®enepaumns, Camapa, yn. Yanaesckas, 227

AHHOTAUMSA

Nwemuns Mmokapaa sBnsieTcs OCHOBOM Ans hOpMMPOBaHNS MHOXECTBA OCTPbIX U XPOHUYECKMX COCTOSIHUI, UMetoLLMX 6onb-
LY coumarnbHyl0 3HAYMMOCTb. B CBA3M C STUM SKCMepuMEHTanbHble MOAENMW, KOTOPbIE OMUCLIBAKOT PasBMTUE ULLEMUN Y
YyernoBeka, HeobOXoaAMMbI AN MyYLWero NoOHMMaHMsa NatoU3MOoNornM 3TUX COCTOSIHUIA U pa3paboTkM MeOUKAaMEHTO3HbIX U
XUPYPrU4EeCKUX METOA0B NEYEHUS.

Llenb HacTosiwero o63opa: cpaBHUTENBHAsA XapakTepUCTUKa akTyarbHbIX MOAXOAO0B K SKCNEPUMEHTANbHOMY MOAENNPOBAHMUIO
VLIEMUM MUOKapAA C y4EeTOM NaToreHeTUYEeCKNX 0COBEHHOCTEN ModennpyemMbix npoleccoB. B paboTe onucaHbl OCHOBHbIE
3KCMEePUMEHTArbHbIE MOAENW MLIEMUM MUOKAPAa: KNeTOoYHbIE MOAENM in Vitro, MOAENu Ha M3oNMPOBaHHOM CEPALE EX VIVO, XU-
BOTHbIE€ MOAENW in Vivo, NPUHLMNNAaNbHbIE KOMNOHEHTBI MOAENN «cepaLe-Ha-umne» (“heart-on-chip”) n BO3MOXHOCTU Mogenu-
poBaHus in silico. PaccMoTpeHbl kpuTepum Beibopa onpeaeneHHon Mogenm NweMmm ¢ TOYKM 3peHns Natogmranonornyeckoro
noaxona, NPEUMyLLECTBA U OrpaHNYeHnst MoLenen.

KniouyeBble cnoga: ULLIEMWUSI, MUOKaPA, «CepALe-Ha-uune», akcrnepumeHTanbHasi MOZErb, XWBOTHbBIE, KNETOYHbIE
MoZenu, N3onnpoBaHHoe nepdy3vpyemoe cepaLe.

KoHpnuKT MHTepecoB: aBTOPbI 3aABNSOT 06 OTCYTCTBUU KOH(PIIMKTa MHTEPECOB.

®duHaHCUpOBaHue: (h1HaHCOBasi 3aMHTEPECOBaHHOCTL aBTOPOB B NPeACTaBEHHbIX AaHHbIX U METOAAX OTCYTCTBY-

eT; pa60Ta He nvena CI'IOHCOpCKOVI noanepPXxku.

OnsA uMTUpPOBaHUS: Cnarosa J1.H., ®egopuHa T.A., WaryHoBa E.[1. OkcnepMMeHTanbHble MOgenu UwemMmmni Mmo-
Kapga: knaccudeckme nogxodbl U MHHoBauun (063op nutepatypsbl). Cubupckul XypHar KnuHU-
4yeckol u akcriepumeHmarsbHol meduyuHbi. 2024;39(1):18-27. https://doi.org/10.29001/2073-
8552-2024-39-1-18-27.

Experimental models of myocardial ischemia: classical

approaches and innovations (review)
Liudmila N. Slatova', Tatyana A. Fedorina’, Elena P. Shatunova' 2

' Samara State Medical University of the Ministry of Healthcare of the Russian Federation (SamSMU),
89, Chapaevskaya str., Samara, 443099, Russian Federation

2Medical University “Reaviz”,

227, Chapaevskaya str., Samara, 443001, Russian Federation

Abstract

Myocardial ischemia is the basis for many acute and chronic conditions with great social significance. Therefore, experimental
models that describe ischemia development in humans are necessary for a better understanding of the pathophysiology of
these conditions and the development of medical and surgical methods of treatment.

Aim: To compare current approaches to experimental modeling of myocardial ischemia considering the pathogenetic features
of the simulated processes. The manuscript describes the main experimental models of myocardial ischemia: in vitro cellular
models, ex vivo isolated heart models, in vivo animal models, the principal components of the ‘heart-on-chip’ model and
the possibilities of in silico modeling. The criteria for choosing a specific model of ischemia by pathophysiological approach,
advantages and limitations of the models are considered.
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BBegeHue

CepaeyHo-cocyaucTele 3aboneBaHus ocTaloTcs BeayLuemn
npu4mHon 3abonesaeMocT n cmepTHoCcTH B Poccuinckon Pe-
aepauuu [1, 2]. B ocHOBE MHOrMX cepae4yHo-COCyaAnUCThIX CO-
ObITUI NEXUT MLIEeMUsi MMOKapAa BCrneacTBne HegocTaTou-
HOW KOPOHapHON nepdy3un, HeyaoBNETBOPSIOLLEN TEKYLLUM
notpebHOCTAM MUOKapga B Kucrnopoge u metabonmyeckmx
cybcTpatax. Bonbluylo KMMHUYECKYD 3HaYMMOCTb MMeeT
pasBuTHE NWEMUN MUOKapAa BereacTame abCcontoTHOrO CHM-
XXEHNsi KOPOHApPHOro KpoBOTOKa. Bo3Humkalowee B OTBET Ha
3TO MLIeMUYecKoe NoBpexaeHne Muokapaa nposiBnsercs B
BUAE NPOrpeccupyoLLero nsMeHeHnst yHKUMmM, Metabonums-
Ma U CTPYKTYpbl MOPaXeHHOro Myuokapaa, YTo NexuT B OC-
HOBE OCTPbIX U XPOHMYECKNX HOPM MLLEMUYECKOW BonesHu
cepaua (MBC) [3, 4].

CTeneHb HapyLlLeHWs KPOBOTOKa B MMOKapge MOXeT Ba-
pbUpOBaTh OT MOMHON OKKMO3UWM KOPOHapHbIX apTepui 4o
CHWXEHUs KPOBOTOKa 6e3 3HauYMMbIX CTEHO30B BCreacTBue
KOpoHapHon MukpococyaucTon amcdyHkuum (KMAO) [5, 6].
MpogomknTenbHOCTL  UWEeMUN  onpefensaeT  AarnbHenLnin
UCXOA — NPWU ANUTENbHOW OCTPOM ULIEMUUN Pa3BMBAETCSA He-
obpaTnmoe NoBpexaeHne, YTO NPUBOAUT K Pa3BUTUIO HEKPO-
3a kapavomunoumnToB U MHdapkTa mmokapaa (MM) c nocne-
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Aylolen NoCTUH(apKTHON CepaeqyHON HegoCTaTOYHOCThIO.
Penepdy3nss octaHaBnMBaeT NpOrpeccupoBaHve ULLIEMU-
4YeCcKOro MOBPEXAEHUS MuoKapaa MyTeM BOCCTaHOBIEHUSI
KPOBOTOKa 1 OQHOBPEMEHHO NPUBOAUT K penepdy3voHHOMY
nospexaeHuto mnokapaa [3]. AnutensHoe BO3AeNCTBUE XPO-
HUYECKOW ULeMnmn BeaeT K (hoOpMUPOBaHNIO MHOXKECTBEHHbIX
oyaroB ¢pnbposa B MUOKapae W pasBUTUIO ULLEMUYECKOW
kapavomuonatumn (MKMIT). B To xe Bpems He BCe AaHHble
06 3TMX npoueccax MoryT ObiTb MOMyYeHbl N3 KIMHUYECKUX
uccnenoBaHuid. MNoatomy paspaboTtka U NPUMEHEHUE afek-
BaTHbIX 3KCMEPVMMEHTAaNbHbIX MoAenen Anst u3y4yeHus yH-
AaMeHTanbHbIX OCHOB ULLIEMWU 1 peakuuM MMokapaa Ha Hee
SABNSAETCH akTyanbHOW 3agadven.

MHoroobpasune akcnepuMMeHTarbHbIX Moaenen uemuu
MuoKap4a BKNtoYaeT B cebs kapaMomMuounTsl in vitro, moge-
nn ex vivo Ha ocHoBe nepdy3un N30nMpoBaHHOIO cepaua,
mModenu in vivo Ha nabopaTopHbIX XXUBOTHLIX, @ TaKKe COo-
3gaHne mogenen in silico ¢ NOMOLLbIO KOMMNBbIOTEPHOIO Moae-
nupoBaHusi. MprmeHsiemMble METOAMKMN NO3BOSISIOT co3aaBaTh
pasnunyHyto Mo NPOAOIMKUTENBHOCTU U BpEMEHU HabnoaeHNs
OCTPYHO UK XPOHUYECKYHO ULLIEMMIO MUOKapaa U peanu3oBbl-
BaTb KnNunHudeckme cueHapum VIM, penepdysum npu UM, cte-
Hokapauu, rmbepHauum munokapaa, KM, a Takke nsydatb
BO3MOXHOCTU kapaunonpoTekuum (puc. 1) [5].
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KneTo4yHble Mogenu nwemMmum

Mogenun kapaMoOMMOUMUTOB in Vitro NO3BONSAKT U3y4aTb
M30MIMPOBaHHLIN A(PEKT nweMmm nnu uwemum-penepdy-
3UM Ha KAPAMOMMOLUTbI, MULLIEHHbIE BNMAHNSA (DaKTOPOB MU-
KPOOKPY>KEHUS N HEMPOrymoparbHbIX CBA3EN.

OcHoBon gns moaenu in vitro MOryT CIyXuTb KapanomMmno-
UMTbI B3pOCHbix 0coben, Yalle BCero Mbllen, KpbIC, KPOMMKOB,
MOPCKMX CBMHOK, cObak, CBMHbM 1 YemnoBeka, a Takke psag apy-
rMX KMeToK, Hanpumep, KapauoMUOUWTBI U3 CTBOMOBLIX Kne-
ToK 1 ux 3D npou3BogHble (TPeXMepHbIe TKaHWu, copepxallme
KapAMOMUOLNTBI), SHAOTENManbHble KNetTku u dubpobnacTl,
HeoHaTarnbHble KapAVUOMWOUMTBI, KMETOYHblE NWHWUW Kapau-
OMMOOGNACTOB KpbICbl M MMOGNAcToB Mbiwn [7]. VIHTepecHon
moaenbto, Tpebylollen adanbHenWero W3yyYeHus, SBMSTCS
cpe3bl MyoKapaa — YNbTPaTOHKME XUBble Cpe3bl CepaeyHOn
TKaHW, KOTOPbIE COXPAaHSAIOT 3NEeKTPOMEXaHNYeCKy0 (n3nono-
o, BMOXMMMIO HATUBHOWM TKAHU U BHEKIETOYHbIN MaTpUKC [8].
Takune obpasupl MoryT ObITb MOMyYeHbl Kak U3 cepael nabopa-
TOPHBIX XMBOTHbIX, Tak U Npyn Guoncumn YenoBeyecknx cepael,
YTO Aenaert 3Ty Mofernb MPUrogHoOW Kak Ansa dyHAameHTanb-
HbIX, TaK 1 AN TPaHCMALMOHHBIX UCCNeaoBaHUNA.

B KneToYHbIX MOAENnsX MMUTaLUUS ULEMUYECKUX COCTO-
AHWI JoCTUraeTcs nyTeM OEeNCTBUSA TMNOKCUM nnv metabo-
nnyeckux MHrMbuTopoB. MMokcuyeckas cpeda cosfaeTcs
C nomoLlblo 6ecKNCNOpOAHOW rasoBOW CMECU WM Cros
MUHeparnbHOro Macra Ha NoBEepXHOCTM KneTok. Mmwutaums
penepdy3nn NpoBOAMTCHA NyTemM peokcureHaumu. B knetou-
HbIX MOAENAX TaKKe YYUTbIBAETCSA BNMAHME MeTabonmnyeckmx
HapyLleHW — runepkanvemun, auuposa, gedvuuta nvirta-
TenbHbIX BELLECTB W HAKOMMeHUs NpodykToB Metabonuama
[9]. Ansa cHwxeHns noTpebreHus Kucropoaa MOXET Npous-
BOONTLCH MHIMOUpoBaHne metabonuama KneTok pasnuyHbl-
MUK BellecTBamu, Hanpumep, uvaHungamm [10]. Bpemsa ans
OOCTWXKEHUS NLLEMUUN CUITbHO BapbupyeT B 3aBUCUMOCTU OT

MCMNOnb3yeMbIX TUMOB KINETOK U UX MCTOYHMKA 1 konebnercs
o1 90 MuH go 9y [11].

Mcnonb3oBaHWe KNeTOYHbIX MOAenen NUWEHO 3Tude-
Ckux npobnem, BpeMeHHbIX N (PMHAHCOBLIX 3aTpart, CBA3aH-
HbIX C MOAENSMU Ha XMBOTHbIX. MUHYCOM Takux mopenen
CMYXWUT TeXHWYeckas CNOXHOCTb KyNbTUBMPOBAHUS Kapau-
OMUOLIMTOB M HMU3Kas CONOCTaBMMOCTb C KITMHUYECKUMU CU-
TyauusMu. 3TO CBHA3AHO C TEM, YTO MpU KyNbTMBMPOBAHUN
N30NNPOBAaHHbIX KMETOK OTCYTCTBYHOT 3HauMmble akTopbl
MUKPO- U MaKPOOKPYXEHWS, YTO NpuBOAUT K Aeanddeper-
LIMPOBKE KapANOMMOLMTOB U U3MEHEHWIO NX COKpaTUTENbHO-
ro v anekTpuyeckoro peHotumna [8].

B aTOM CBA3M WHTEpPEeCHbl MoAenu «opraH-Ha-yune»
(«Organ-On-Chip»), koTopble MNO3BOMSAT WU3Y4UTb OpraHo-
nogobHble YHKUMN MU B3aNMOLENCTBUS MEXAY OpraHamm
yenoseka. B ocHoBe Nnogo6HbIX Mogenemn NexvT MUKpodnon-
avka, TexHonorum 3D-6uoneyatn n GUOCEHCOPOB, MUKPOTEX-
HOMOrMN U MUKPO3ANeKTpoHuka [12]. Mogenn «opraH-Ha-yu-
ne» OCHOBaHbI Ha CO3AaHNM MUKPOAPXMUTEKTOHMKM OpraHa Ha
OCHOBE MaTpuLpbl U3 NONMAMMETUIICUITOKCAHa, NonucTupona
UnNu Apyrmx matepuanos C YCTAaHOBMEHHLIMW Ha HEN AaTyu-
Kamu. B kamepbl MaTpuLbl B NOCneayloLwWweM 3acensoTcs He-
CKOMbKO CBOWMCTBEHHbIX OpraHy TUMOB KIETOK, KOTopble ocTa-
I0TCS CBSA3AHHBIMW Ha YMne C NOMOLLbIO MMTaTenbHON cpeabl.

MpuHuMnuanbHaa cxema «cepgua-Ha-dune» («Heart-
On-Chip») BKno4aeT MUKPOXMAKOCTHBIE YWMbl, KNETKA UMK
MUKPOTKaHW, 3remMeHTbl Ans NOCTPoeHus cpedbl (MUKPO-
akTatopbl Ans (U3NYECKUX WUINN XMMUYECKUX CTUMYIOB)
U MUKPOCEHCOPbI ANs CYUTbIBaHWMA WHGOpMauuu (puc. 2)
[13]. OnpegeneHHbIMU CMOXHOCTAMW B CO34aHUMU «Cepa-
La-Ha-yune» ABNATCS HeOOXOAMMOCTb BOCNPOU3BEAEHWUS
COKpaTUTENbHON CMOCOBHOCTU U 3neKTPON3NONOrM4ecKnX
peakumn n nx ukcaums ¢ NOMoLLbL aatynkos [14]. B mo-
Aensax «Cepaue-Ha-yune» MCnonb3yrTcs KapAnOMUOLUTI,
pubpobnacTbl, 3HAOTENMANBHBIE KINETKM.
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Ona ndyvenns nwemun / penepdysnm Mmmokapaa paspa-
©0TaHbl MOgeNu «cepaua-Ha-4mne», B KOTOPbIX OCYLLEeCTBMS-
erca perynaumsa nogaym kncnopoga [15]. Cosganne mogenm,
UMUTUPYIOLLEN MOCTUH(APKTHbIE W3MEHEHWS, BO3MOXHO
nyTem BO34EVCTBMSA MoBpexaalwmux akTopos (Hanpuvep,
nasepa) unu perynaumen konnyectsa dpnbpobnactos 1 Kon-
nareHa [16]. B 3aBMcMMOCTM OT uenen nccrnegoBaHns Usy-
YeHue TKaHel «cepaua-Ha-yune» MOXeT BKM4YaTb FUCTO-
nornyeckoe uccrnefoBaHue, B TOM Yncre uMmmMmyHodnyopec-
LEHTHOE OKpaluMBaHWe, KOHGOKanbHYI MUKPOCKOMUIO, aHa-
nn3 capkomepa, nsyyeHne GUoMmexaHukmM TkaHum — BUOEOUK-
CauMIo COKpaLLEHWUA, pacyeT MUX CUIbl U KUHETUKW, a TaKxe
N3y4eHne 3KCNPEeccHm reHoB.

MeToabl TKaAHEBOW MWHXEHepUU MNO3BOMSAOT CO34aBaTb
Mogenu TKaHW cepaua, BOCMpou3BoAdLMe cTapeloLllee
cepgue, 1 BNoCcneacTsumn MogenMpoBaTb nameHenus npu MM
B CKOHCTPYMPOBAHHbIX BOMOKHAX NyTeM 00paboTku rmnokcu-
YeCcKoW razoBow cMechto [17]. MepcnekTMBHBLIM HanpaBneHu-
eM fABnseTcA fanbHelllee COBEpLUEHCTBOBAHME MoAenem
«cepaua-Ha-umne» n gobasneHne B Mogernb UMMYHHbIX U CO-
CYANCTBIX KNETOK AN U3y4YeHuUs B3aumModencTBusa Bocnanu-
TenbHbIX MPOLECCOB N aHrMoreHesa npu uwemMmn Muokapaa.

WpeanbHon mogenu cepaua in vitro He cylecTByerT - Ans
BCEX MOAenen MMerTCs onpeaeneHHble orpaHnyeHns. B to
e BpeMsi MCMONb30BaHUE KNETOYHbIX Mogenen Heobxoau-
MO ANl MOHMMaHUA KNeTOYHbIX B3aMMOAEWCTBUIN BO BpeEMsI
NLLIEMMYECKOTO MOBPEXAEHNUS cepaua.

Ex vivo mogenu

MpuMeHeHMe B kayecTBE MOAENU M30NMPOBAHHOIO Nep-
(by3vpoBaHHOIo cepALa No3BONSAET U3YyYnUTb pasnuyHble na-
Tonoruyeckme npouecchl 6e3 BNMSHUSA ropMOHarbHbIX U HEN-
POreHHbIX CTUMYIIOB.

Mopgenb ctpoutcst Ha ocHoBe metoamk O. JlaHregopda
wnu [. Hunnm, cornacHo KOTOpbIM MPOUCXOAMT YCTaHOBKAa
M30NMPOBAHHOTO cepAlia Ha KaHnio nepgysnoHHoro anna-
pata ¢ nocneaytollen nepdysven cepgua, UCnonb3ys KpoBb
WNW HaCbILWEHHbBIA KncnopodoM GydepHbIi pacTBop (06bIY-
Ho 6ydpep Kpebca XeHcnevita). MNpu metoanke JlaHrenopda
nogaya nepdysmpyroLLero pacTeopa OCyLLeCTBMSETCA Yepes
aopTy PeTpOrpagHoO npu NOCTOSIHHOM MOTOKE WM MOCTOSIH-
HOM OaBneHuu, a npu metoguke [. Hunnm — yepes nesoe
npegcepave aHTerpagHo, BbibpackiBas KpOBb Yepes NeBbii
xenygoyek [18]. NocnegHss meToauka MO3BONSAET MOAY-
nupoBaTb M NpegHarpysky, U NnocTHarpysky Ha cepgue. dTa
MoZenNb NoaxoauT ANst U3yYeHUs nemmnyeckux-penepdyan-
OHHbIX MOBPEXAEHWNI, KNETOYHOW Tepanuu, NPeKOHANLNOHU-
pOBaHUs, BNUSIHUSI HA MUOKapa pasnuyHbiX bapmakonoru-
Yeckux cybCcTaHuuiA, HanpuMep, NeKapCTBEHHBLIX CPEACTB U
pacTBOpoOB Ans kapauonpoTekumn [19].

Nwemus pocturaetcs nyTem npekpaileHus nogayuv nep-
y3uvpytoLlero pacteopa (rnobansHas mwemusi), Nnnbéo nytem
NMOCTOSIHHOM MU BPEMEHHOW NePeBSA3KM BETBEN KOPOHAPHBLIX
apTepuin (pernoHapHas ULEMUsT), a TaKKe MNPU CHUXKEHUU
CKOpPOCTU Nepdy3MOHHOro pactBopa (HemonHasi uemus)
[20, 21]. Bo3MOXHO M3yyeHVe U30NMPOBaHHbLIX cepaeLl, Xu-
BOTHbIX, Ha KOTOpPbIX Yyxe Oblna cmofenvpoBaHa uwemus in
vivo [21]. B ocHOBHOM, MeToAMKa nepdy3nmn n3onmMpoBaHHOro
cepaua no JlaHrenopdy NpMMEHsIETCS Ha MENKUX KUBOTHBLIX
(KpbICbI M KPOMKMKK), HO Nocrne onpeaeneHHon moandukaumm
yCTaHOBKa MOXET OblTb afanTMpoBaHa k cepguam KpymnHbIX
XXUBOTHbIX, HAaNpumep, CBUHen [22, 23].

BaxxHoln 0cOBGEeHHOCTBIO JaHHOW MoAdenn ABMASIETCA Cho-
COBHOCTb M30MMPOBaHHOIO cepaLia K CMOHTaHHbIM COKpalLe-

HusM. C NOMOLLBbIO AaHHOW MOAENn BO3MOXHO BU3yaribHO
oueHuTb pasmepbl UM (TpudeHunTeTpasonuesbin TecCT),
NPOBECTN TUCTONOTNYECcKoe M3y4YeHWe WU3MEHEHU B MUO-
Kapge, a Tawkke COOTHECTU MopdOorornyeckne U3mMeHeHus
C (PYHKUMOHanNbHLIMU NNU BUOXUMNYECKUMWN U3MEHEHNAMM
neBoro xenyaouyka [24, 25].

MpeumywectBamm 3TOM MOZENM SABMSIETCA COXPaHEHUe
YHKUMM 1 CTPYKTYpbl cepaua, yaobCcTBO B MpUMEHEHUU
Buoxmmmyecknx, uanonormdecknx n MopdonormyecKknx
METOAOB MCCNEefoBaHMs, XOPOLLO KOHTPONMpyeMble BO3AEN-
CTBMS BHELLUHUX (DaKTOPOB WK NeKapCTBEHHbLIX NpenapaTos,
oTHOCUTErNbHAas NpocToTa BocnponsseaeHus. K Hegoctatkam
MOZENN MOXHO OTHECTU OrpaHUYEHHYH0 XM3HeCcnocobHOCTb
N30NMPOBaHHOTO cepaua U peayKUMOHNCTCKMI XapakTep Mo-
Aenun, HenonHoe BOCNPOU3BEAEHME OTBETa LENOCTHOro op-
raHn3ma Ha ULeMuIo, BbICOKNE TpeboBaHMSA K TEXHUYECKOMY
ocHalleHuo nabopatopum.

Mopgenw in vivo

WccnepoBaHust Ha XMBOTHBIX SIBMSIKOTCS OOHUM U3 WH-
CTPYMEHTOB Ansi rmy6oKoro noHMMaHms 61Monorm4eckmx npo-
LIECCOB 1 peaKLMi, NpUBNMKEHHbIX K NaToU3MONornieckum
npoueccam y 6onbHoro yenoseka. OgHako mogenu in vivo
TEXHUYECKN CMOXHbLI U TpebytT GonblumMx 3aTpaT Bpeme-
HU 1 prHaHcoB. HecMoTpsi HA MHOXECTBO NPenIoXKEHHbIX
METOAMK U3YYEHUS ULLIEMUM MUOKAPAA Ha Mblllax, Kpbicax,
Kponukax, cobakax M CBUHbsSIX, MOUCK uaeanbHOW MOZENM
NpoaoImKaeTCs.

[nsi n3y4eHuns nwemun mmokapaa paspabotaHo HECKOSb-
KO OCHOBHbIX TWUMOB MOZENEW Ha XXMBOTHbIX, CYyTb KOTOPbIX
CBOAMTCSl K BOCMPOM3BEAEHUIO OCTPOW WM XPOHWUYECKOMN
uwemnm muokapga. BblGop KUBOTHBIX AN Mogenewn uile-
MUK onpegensieTcs U3nMonorMyeckMMm 1 aHaToOMU4ECKUMM
0COBEHHOCTAMU CTPOEHUSI KOPOHAPHOIO pycria KOHKPETHBLIX
BMOOB: pa3Mepa KOPOHApPHOW apTepuun, CTEMNEHN pa3BeTBIe-
HWS, HaNMM4YNs aHacCTOMO30B, BbIPaXEHHOCTWU Kornateparib-
HOro KpoBOOOpalLeHNss U OOMWHUPOBAHUSI OMpPEAENneHHbIX
GacceliHoB [26]. Takke y4MTbIBAOTCS CYLLECTBYHOLLME 3TUYE-
CK1e HOpMbl, CTOMMOCTb M AOCTYMNHOCTb AaHHOro Buaa, nose-
OEHYECKMI (DEHOTUM, afanTUBHOCTb K SKCMEPUMEHTarbHbIM
MaHunynsuusm [27]. Cpoku HabntogeHns 3aBUCST OT Uccne-
[OBaTenbCKuUx Lienen.

OcTpas vwemusi U MHapKT MMokapaa

[na cosgaHnst oCcTpow TsHXernow MWeMnu UCnosnb3yrTCs
MOZENMN C OCTPOW OKKNO3NEN KOPOHAPHON apTEPUK, YTO CO3-
AaeT perMoHapHyo ULLEMMUIO aHanorM4yHo OCTPOMY KOpOHap-
HOMY CMHOPOMY C NOABEMOM cermeHTa ST.

Knaccuyecknm npuMepoM 3TOro ABMAKTCA MOLENMU C XU-
pyprnuyeckMMm nepessi3biBaHMEM KOPOHapHow aptepun. [Ans
co3gaHust obwwupHoro MM neBoro xenygodka Hawnbonee
HaJEeXHON SABNAETCA OKKMNI03US OOMUHUPYIOLLEro cocyaa,
YTO MPMBOAUT K BbICOKOW CMEPTHOCTU XUBOTHbIX U3-3a pas-
BUTMS MacCMBHOro Hekposa [28, 29]. MNMoaTtomy akTyanbHon
npobnemon sBnseTca moaMdukaums mogenen octporo VIM
C BO3MOXXHOCTbK BOCNPOU3BOAMTL pasfnyHble pa3mepbl 30H
noBpexaeHus B 3adaHHon nokanusaumun. P. Contessotto u
COaBT. CcOO0bLLAlT, YTO NYyTEM MHOXECTBEHHbIX MEPEBSA30K
MErKNUX BETBEN KOPOHapHbIX apTepuin nareparnbHO 1 naparn-
nenbHO NEeBON HUCXoAsien apTepun cepgua oBuUbl Oblnn
Bbl3BaHbl MHOXECTBEHHbIE HETpaHCMyparnbHble WMHMAPKTbI
NEeBOro Xenyaoyka, YTo N03BONUIIo NoMyYnTb MoAernb, 6nms-
Kyt0 K KnuHmnYeckon cutyauun UM 6e3 nogbema cermeHTta ST
[30].
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YuntbiBas BaprvabenbHOCTb aHaTOMUUM KOPOHApPHbIX ap-
TEPWIN Y XMBOTHBIX, NMPU BOCNPOU3BOACTBE NOAOGHBLIX MO-
aenew MOryT BO3HUKHYTb TPYAHOCTW B OnpeaeneHun mecta
nepesAskn aptepun [31]. Y Kponukos, Kak u y niogen, Ko-
pOHapHbIE apTepyn NPOXOAAT B OCHOBHOM 3nvKapauanbHO
M TONMbKO B HWXKHEN TPeTWM MHTpamypanbHO, YTO MO3BONSET
BM3yarnbHO onpeaensTs MecTo nepeBsskn. O4HaKo y Menkmx
rPbI3yHOB (KPbIC 1 MbILLEN) KOPOHApHbIE apTepun npakTnye-
CKW Cpasy Nnocre OTXOXAEHWS OT aopThl YXOAAT B TOMLLY MWO-
kapaa [32]. 370 3aTpyaHseT BU3yanusaumio Mecta nmrmposa-
HUS Npu HeobxogumocTu co3ganma VM 3agaHHoro pasmvepa
1 nokanusaumm.

OnpepgeneHHbIM OrpaHUYeHeM B UCNOMb30BaHUM MoAe-
N C NepeBs3KON KOPOHapHbIX apTepuin ABMSETCA BrUSHUE
onepaTuBHOro Aoctyna v aHecteauu. lpumeHeHne Topako-
TOMUW, pa3pe3a nepukapga U NepeBs3kM KOPOHapHbLIX ap-
Tepuin BbI3bIBAaET OTBETHblE BOCNanWTenbHO-pereHepaTunBs-
Hble peakuun, KOTopble OTMMYaloTCA OT TaKOBbIX Y Moaen
npu UM [33].

OTOT HeJoCTaToK YCTPaHAETCS Npu MCNOMb30BaHUN MO-
Aenew C 3aKpbITOW rpyaHON KneTkon. B mogensax Ha mbiwax
MOXET MCMONb30BaTbCS HapYXHbIV LLIOB ANA NepeBAskn ne-
BOW KOPOHapHOW apTepuu, 4TO MO3BOMSET WHAYLMPOBaTb
MM 6e3 BeHTUNAUMM nerkux un topakotomun [34]. Y Gonee
KPYMHBIX >XWUBOTHBIX MPUMEHSAIOTCH 3HAOBAaCKyNsipHble Me-
TOOWKWN: HENNOHOBbIE PedyKTOpbl KOPOHAPHOrO KPOBOTOKA,
noryyYeHHble ¢ nomoLlbio 3D-nevaTv KOPOHapHbIE UMMMaH-
Tbl, 6annoHHasa OKKMK3UA KOPOHAPHOW apTepun, LOCTaBka
TpomboreHHOM rybku, MOAMULMPOBaHHbIE MOKPLITHIE CTEH-
Tbl [28, 35].

B psge KnMHUMYeckux cuTyauun, Hanpumep, NpyM oCTpoM
KOopoHapHoM cuHapome 6e3 nogbema cermeHTa ST, npouc-
XOAUT paspbiB UNu 3po3ns HecTabunbHbIX Bnawek n nona-
AaHne TPOMOOreHHbIX CTPYKTYp B KOPOHAaPHbIA KPOBOTOK.
TBepable YacTuubl CO34alT NPEnsaTCTBME AUCTanbHOMY
KPOBOTOKY, @ aTepOCKNepoTUYECKUA AEeTpUT, pacTBOpUMbIE
Ba30KOHCTPUKTOPbLI, TPOMOOreHHble 1 BoCnanuTenbHbIe Be-
LecTBa YCUNMBAKOT 3HAOTENNanbHY AUCHYHKLMIO U Bbl-
3bIBAOT MUKPOCOCYAUCTYIO OOCTPYKUMIO C MOCNEeAyLMM
pasBUTUEM TOYEYHbIX MWKPOMHMAPKTOB 1 BOCManNUTENbHON
peakuuu [36]. Ans mogenupoBaHMsa 3TOro npouecca MOXeT
MCMNOnNb30BaTbCA BHYTPMKOPOHapHasa MHAY3NS MHEPTHbIX Ya-
CTULU, HanpuMep, MMKpocdep M3 NoNMCTUpoOna unmn ayTono-
rMyYHbIX MUKpoTpombos [37, 38]. B aTom cnyvae ogHMM 13 Cy-
LLIeCTBEHHbIX OrpaHM4yeHnin metoaa sensatTca TpeboBaHns K
060opyaoBaHMIo N AOCTATOYHO KPYMHOMY pa3Mepy XXUBOTHbIX.

Nwewmusn | penepdrysus

OnncaHHble NPUHLMMBLI CO34aHUSI OCTPOW MOCTOSIHHOM
ULLEMUM HE NO3BOMSIIOT NOMHOLEHHO NEPEHOCUTL UX PE3yrb-
TaTbl Ha KIMMHUYECKUE CUTyaLMMW, MOCKOMbKY B HacTosilee
BpeMs NaLUeHTbI C NMOMHOM OKKMIO3MeN KOPOHapHOW apTepum
B OONbLUMHCTBE Cry4YaeB NOABEPrarTCs peBacKynsipusaLmm.
B cBsi3u ¢ 3TUM GonbLUOE NpaKTUYeCKOE 3HAaYEHNE UMEET MO-
aenb nwemun / penepdysnn. B aTux Mmogenax nHayumpyert-
Cs1 0CTpasi npexoasiiasi ueMusi MMokapaa c nocneayowmm
BOCCTaHOBIMEHMEM KpOBOTOKa. [1Bosikoe aecTeue penepdy-
3un B Nof0OHBIX MOZENSX CBA3aHO, C OHOW CTOPOHbI, C No-
NOXUTENbHLIM AEACTBMEM Ha BbIXXMBaHWE KapaMOMUOLIMTOB,
penapauuio U peMoaenupoBaHue muokapaa, ¢ ApYron — co
BTOPUYHBIM MOBPEXAEHVMEM MUOKapAa, Bbl3BaHHbIM CaMOM
penepdysuen [39].

TexHn4yeckn B BonbLUMHCTBE Moaenen uwemun / penep-
(y3nmn BOCNPOM3BOAMTCS pernoHapHasi nwemusi nytem Bpe-

22 K 300-AeTuio POCCUMUCKOU AKAAEMUU HAYK

MEHHOW OKKMNI03UM NEBON KOpOHapHon aptepumn Ha 30-90
MUWH 1 NocnegyrLwmumM BOCCTAHOBNEHNEM KOPOHAPHOIO Kpo-
BOTOKa ANs MHAYyKuMn penepdysuu [26]. Bpems go penepdy-
3UM 3aBMCUT OT BUAA XXUBOTHOIO 1 AOMKHO 6bITb NogobpaHo
Tak, 4ToObl passBunacb ocTpas UWeMUs, HO He MPOU3OLLNN
HeobpaTnMble n3MmeHeHns 60nbLIOro KONMYeCTBa KapaAMoOMU-
OuNTOB.

O6e mopenu ocTpon uwemun muokapga c penepdysu-
en unn 6e3 penepdysnn MOryT NPUMEHATLCA ANA U3yYeHUs
nocnegywLwero pemoaenupoBaHus Muokapga u opmmpo-
BaHUS NOCTUH(APKTHOW cepaedyHon HepocTatodHocTu [40].
OcobeHHOCTbIO Takux Mopenen sBnsieTcss HeobxoauMocTb
ANVUTENbLHOTO HabrnogeHns 3a XMBOTHBIMU U TeXHWYeckas
BO3MOXHOCTb MPOBEAEHMS MraHMpyeMblX BMeLLaTenbCTB.
B cBs3M ¢ 3TUM MwemMna He JomkHa ObiTb hbaTanbHOW Ans
XMBOTHOTO, @ pasmepbl CaMOro XWBOTHOTO AOIMKHbI ObITb JO-
CTaTO4YHO KPYMHbIMK Afs UCMNOMNb30BaHWA nevyebHo-AnarHo-
CTUYECKOro MHCTPYMEHTapuS.

B cepun akcnepumeHToB Ha kponukax Y. Feng n coasrT.
Obina co3gaHa XpoHWYeckas MOAErNb CUCTONMYECKON Auc-
yHKLMM NEBOTO Xernygodka BcneacTsue vwemun / penep-
y3unm, BbI3BAHHOW OKKIIO3MEN NeBown ormbatoLLen aptepun B
TeyeHne 1 4 C nocrneayoLlmM BOCCTaHOBNEHNMEM KPOBOTOKA
1 HabnogeHnem B TedeHue 7 Hea. [41]. CTouT OTMETUTb, YTO
BblIOOp aBTOpPamMu nesov ormbaroLLen apTepum AN co3aaHns
MM 6bin obycnoBneH Heo6xoauMOCTbO CO30aHNSt MOLENN C
HWU3KOW CMEPTHOCTLIO HA OCTPOM M XPOHNYECKOM 3Tanax aKc-
nepumeHTa. O6paTHOM CTOPOHOM 3TOrO ABMIACh 3HAYUTENb-
Has BapuabenbHoOCTb pa3mepoB VIM 1 cteneHn AncdyHKUMm
NEeBOro Xenyao4Ka Y XMBOTHbLIX MO CPaBHEHWIO C pa3mepamu
MM, BO3HMKAIOLLMMM NPU OKKITHO3UN NepefHEen HUCXOoOsLLEN
aptepuu.

XpoHunyeckue nporpeccupyoLie CTeHo3bl

XPOHMYECKUIA MPOrpeccUpyoLLMin CTEHO3 MOXET ObITb
CMOAENMPOBAaH MpU NOMOLLM Pa3NUYHbIX UMMNAHTUPOBaHHbLIX
YCTPOWCTB, KOTOpble 06ecneymBaloT NOCTENEHHOE CyXeHUe
npocBeTa KOPOHAPHOW apTePUN — CTEHTOB, MMAPABINYECKUX
UNN aMepouaHbIX OKKMIOAEPOB, a TakkKe (OUKCUPOBAHHBLIX
CTEHO3MPYHOLLNX OKKNtoaepoB [42]. Tak, npyuMeHeHne rurpo-
CKOMWYHbIX aMepOWIHbIX OKKIMOAEPOB Ha CBUMHOW Moaenu
nokasano ¢opmMupoBaHMe MOMHOM OKKM3UM KOPOHapHOM
apTepuu BCneacTeme nx HabyxaHus npuMmepHo Yepes 3 Heq.,
a pa3BuTME KomnnaTeparnbHOro KpOBOTOKa NPOUCXOAMITO Npu-
MEPHO 3a 7—8 He[. nocre HanoxeHus okknogepa [43].

Mpu NporpeccupoBaHn XPOHUYECKNX KOPOHAPHbIX CTe-
HO30B [0 MOJTHOM OKKI03MKN AanbHENLLNA KPOBOTOK 3aBUCUT
oT cdopmumpoBaHusl konnatepanein. K mogensm ¢ ncxogHo
HU3KMUM KonnaTteparnbHbiM KPOBOTOKOM OTHOCATCSI KPOIUKM
N CBMHbW, Yy KOTOPLIX MPU CTEHO3aX KOPOHAPHbIX apTepui
NPOUCXOAMT POCT KomnnarteparnbHOW CeTU B MUOKapAe U 3H-
Jokapae, YTO XOpoLLO UMUTUPYET pasBUTUE KomnnaTepanen y
nauunenToB ¢ BC [44].

O6paTtumas gucchyHKUUs MMoKapaa

B akcnepumeHTe BO3MOXHO u3yyeHue obpatvmon guc-
yHKUMM MUOKapga Ha Moaensx OrfyLeHHOro MUOKap-
pa (“stunned” myocardium) wn rmbepHaumm (hibernating
myocardium). OrnyweHve Muokapga npeacrtaensieT cobou
NPexXoAsALLY0 NOCTULLEMUYECKYIO COKpaTUTENbHYIO 1 Broxu-
MUYECKYl0 OUCYHKUMIO Muokapaa [45]. TubepHauusa muo-
Kapga npeacrasnsieT cobol CTokoe yrHeTeHMe CoKpaTMmo-
CTU XMN3HECNOCOOHOro M1oKapaa rneBoro Xenynoyka B OTBeT
Ha ero runonepdyaunto [46].
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Mpn n3yyeHun ocobeHHOCTen OrnyLeHHOro Muokapaa
ANs CO3[aHMs ULIEMWUM UCMONb3yeTCH BPEMeHHas nonHas
KOpOHapHas OKKM3us, HanpuMmep, nNpu NOMOLLU BHYTPUKO-
poHapHOro GannoHa Wnu rMapaBnnYecKoro OKKndepa Ha
MOZenNsX € 3aKpbITON rpyaHon kneTkon [5, 47]. C aTou uensto
onpaBgaHO UCMONb3OBaHWE Moperen Ha KpymnHbIX XWBOT-
HbIX, TaK Kak Ha HUX BO3MOXXHO CO3[jaHNe pernoHapHou ule-
MUK 1 NocneaoBaTenbHbIX U3MEPEHUn OYHKLMM MUOKapAa B
WCXOAHOM COCTOSIHUW, BO BPEMS UeMumn 1 nocne penepay-
3un. Kpome Toro, pasmep cepgeL, B TakMx MOgensx no3sBo-
NSEeT NPUMEHHATb BU3yanu3aLnoHHbIe METOAMKN AN OLEHKN
Kak obrnactu nwemuun, Tak U UHTaKTHbIX obnacTen (3agHas
CTEeHKa NeBOoro Xenyao4ka) B porv KOHTpons.

Tak, B pabote X. Wang n coaBt. nocne 10-MUHYTHOM OK-
KMNo3um nepegHen MexokenyqoykoBON HUCXOASALLEN apTepym
y CBMHeN Gbina 3admKkcupoBaHa perMoHapHas cokpaTutenb-
Has ANCAYHKUNS, KOTOPas CoXpaHsinack B Te4eHne Yaca no-
cne penepdy3anun, a BOCCTaHOBNEHNe YHKLUM MPOMUCXOANI0
B npefenax 3 4 [47]. ABTOpbl nMokasanu, YTO B OCHOBE Bbl-
ABMNEHHOW ANCAHYHKLUN MUOKapAa BO BPEMS MLLEMUYECKOrO
OrnyLeHns nexar U3MeHeHuUs ochopunmpoBaHns 1 Npo-
TEOMHbIE HapYLUEHWS!, YTO MPUBOAUT K UBMEHEHMIO COKpaTU-
TenbHbIX 6EMKOB U COKPATUTENBHON ANCHYHKLMK, K pemoge-
NMPOBAaHMIO IKCTPALIENINAPHOro MaTpukca ¢ Aerpagaumven
KornareHa v K anonToTU4ecKon rmbenmn KneTok.

Mopenu rmbepHauun ocHOBaHbl Ha CO34aHWUM AnUTenb-
HOro 3nu3oda YMEPEHHO TSHKENON WULWEMUU B TEYEHUE He-
CKOMbKMX YacoB 6e3 pa3suTua npusHakos VIM nnu Ha Boc-
npousBeAeHNn XpoHunyeckon runonepdyann. CHxeHve
nepdysun He 6onee Yyem Ha 75% NPMBOAUT K COKpaLLEHUIO
MeTabonuyecknx noTpedHoCTeN KapaAMOMUOLUTOB U CHUXKE-
HUIO COKpAaTUTENbHOW CNOCOBHOCTN MMOKapaa, YTo Heobxo-
AVMO Ans npefoTBpalleHns HeobpaTtumoro noBpeXaeHus
KapgnommoumnToB [46]. 2KnBOoTHbIE MOAENUN XPOHUYECKON M-
6epHaumm MmMokapaa OCHOBaHbl Ha CO34aHUN XPOHUYECKUX
KOpPOHapHbIX CTEHO30B, KOTOPbIE MOTYT NPOrpeccMpoBaThb 40
MOSTHOM OKKN03UN 1 POPMUPOBaHNS MUOKaPAaA, 3aBUCMMOTO
OT Konnatepanen.

CosnaHue (hmKCcMpoBaHHOIO CTeHO3a y Monoabix ocoben
TaKkke MO3BONSET CMoAenupoBaTb rMbepHaumio Muokapaa.
Tak, onMcaHa mMeToguKka cosgaHus OUKCUPOBaHHOMO MO Au-
ameTpy (1,5 MM) cTeHO3a NMpOKCMMAarnbHOro otgena rneBow
nepegHen HUCXOAsILLEW apTepun y MOMNoAbIX CBUHEW, Mo
Mepe pocTa KOTOpbIX B Te4eHue nocrnegyrwmx 3 Mec. Ha-
6niogaeTca MeaneHHo NporpeccupyoLllee CHUKeHne pesep-
Ba KOPOHAPHOrO KPOBOTOKA, Pa3BMBAETCS YTOMNLEHNEe CTeH-
KV NeBov NnepeaHen Huexogdawen aptepun, y 75% XMBOTHbIX
BbISBMSIOTCA aHrMorpaduyeckv BUagMMbIe Konnartepanu, npu
3TOM He (hopMmMpyeTcst MaccuBHbIX MHAdapkToB [48]. Mogenb
OCHOBaHa Ha TOM, YTO CCHOPMUPOBAHHBIN CTEHO3 OrpaHUYm-
BaeT nepdy3nio Mnokapaa, B TO BpeMs Kak macca Muokap-
aa, cHabxxaemas aTon apTepuen, yBenmunBaeTcsi nponopum-
OHanbHO pocTy cepaua. MNMpenmyLLecTBOM Takon METOAMKM
ABNAETCS NocTeneHHoe opMnpoBaHNe CTEHO30B, YTO JaeT
Bpemsa Ana pa3BuTua konnartepanen. bnarogaps aTomy ok-
KMo3nst Takow KPYynHOWM apTepuu, Kak nesas nepegHas HuUC-
XOoAsLasi apTepusi, He Bbi3blBaeT MaccuBHoro VIM.

Kak cosgaHne OCTpOI OKKMO3WUW Y XMBOTHBIX, Tak U MO-
AEnn XPOHNYECKMX KOPOHAPHBIX CTEHO30B MOTYT NPUMEHATL-
cs ang nayyerHua MIKMI. OcobeHHocTtsmm mogenen KM
aBnsieTcss HeobxogumocTb 6Gonblioro obbema Mwuokapaa,
nogBepXeHHoro umwemun. Mpu 3TOM ANs CO34aHWSA 30HbI
HeKpo3a MOXET MPUMEHATLCS Kak Mogenb nwemum / penep-
dy3nmn, Tak U MoAeNnn XPOHUYECKMX CTeHo30B [5, 49]. MNpu

HanM4ymMnm MHOXECTBEHHbIX pacnpoOCTPaHEHHbIX CTEHO30B KO-
POHAapHbLIX apTepuin Yy KPYMHbIX XUBOTHbLIX Pa3BUBAOTCHA He-
6onblune 30HbI (hnbpo3a Muokapaa M nokarnbHble Yy4acTku
HebonbLUnX nHdapkToB. Mbenb muounToB 0bycnoBneHa Kak
WX pacTsXKeHNeM Npu HapacTaHUM KOHEYHO-ONacTONMYeCKo-
ro AaBneHns NeBoro Xenygoyka, Tak u uwemven Mmuokapaa.

Mopenn Ha kpbicax M Mbiwax ygobHbl Ans M3yveHus
MOMEeKyNsApHbIX MexaHnamoB dopmuposanuns VKM B cuny
BO3MOXXHOCTMN MCMONb30BaHNSA TPAHCIEHHbIX XMBOTHBIX. Tak,
G.D. Duerr 1 coaBT. npy NpoBeAEHNN MOBTOPSOLLMXCA KO-
POTKMX 3NM3040B ullemunm-penepdysnn BcnegcTeue npexo-
ASILLeN OKKIo3nM NeBoW NepefHen HUCXogdawen aptepun y
MbILLEN NOMYyYWnM KapTUHY BOCManeHus, BeAyLero K MHTep-
cTuumansHomy mbposy n AnCcyHKLUMM NEeBOro Xenyaoyka
6e3 dopmmnpoBaHua MHapkTa. Vicnonb3oBaHne TpaHCreH-
HbIX XMBOTHBIX C FTOMO3UIOTHLIMW MyTauMsMW B reHax me-
TannoTuoHenHa MNO3BONWMO aBTOPaM YCTaHOBWUTL yvacTue
METanNOTUOHENHOB B KapAMONpOTEKLMN MyTEM MOAYNALMM
AHTMOKCMAAHTHbBIX (PepMEHTOB, perynauumM BocnanmTensHon
peakumn 1 pemogenupoBaHus Muokapga [49]. OgHako He-
06xoanmMocTb co3gaHusa GonbLUIOK 30HbI HEKPO3a MMOKapaa
006ycnoBnuBaeT BbICOKYH XMPYPIrUYECKYHo U MOCTonepaumoH-
HYI0 CMEPTHOCTb B Taknx Mogernsix.

KopoHapHasa Mukpococyauctasi AucyHKUUA

Kpome cTeHO3MpyIoLEro aTtepocknepo3a KOPOHapHbIX
apTepvin K pasBUTUIO ULLEMUU MUOKapA@ MPUBOAUT Takxke
KMI. Mpun KM moryT HabntogaTtbest CTPYKTYPHbIE U OYHKUN-
OHarnbHble U3MEHEHUsI B MUKPOCOCYAUCTOM pyCrie Ha YPOBHE
apTepvon 1 Kanunnspos, YTO COMPOBOXAAETCS OKCUAATUB-
HbIM CTPECCOM, 3HOOMEHHbIM BOCManeHueMm, AUCHYHKUUEN
aHOoTenus — ocnabneHnem 3HOOTENWN3aBUCMMOWN Ba3oau-
naTtauum 1 NoBbILLEHWEM YYBCTBUTENBLHOCTU apTepUon K Ba-
30KOHCTpUKTOpam [6]. OTO NpuBOAUT K HeadeKBaTHOW nep-
dy3nmn Mrokapaa npu usanM4eckon Harpyske unm B rnokoe B
cnyyae Ba3ocnasma, YTO MOXET Bbl3blBaTb OCTPYH UMK Xpo-
HUYecKyto uiemmuio Mmuokapga [50].

MepBuyHas KM, BO3HMKaeT npu Hanuumm akTopoB
pucka — caxapHoro avaberta, rmnepToHMu, QUCINNUAEMUN 1
oxupeHus [6]. Moatomy ans BocnpoussegeHus KM B akcne-
pPYMEHTE NPUMEHSIIOTCH MOZENN OCHOBHBLIX (DAKTOPOB puCKa.
Mopgensmu MoryT BbICTynaTb KpyMHble XMBOTHble (cobaku,
CBUWHbM), KPOMUKN, MENKuUe rpbi3yHbl (KpbICbl, Mbiwn). Oco-
GEeHHOCTLI0 Moenen SsBNSeTC ANUTENbHbIA CPOK Habnoae-
HKS.

B pa6ote J. van de Wouw 1 coaBT. Ha CBUHbSIX Oblnn
CMOAENMPOBaHbl Takne conyTcTBylOLMe 3aboneBaHus, Kak
caxapHbii guabet (MHOYyUMpPOBaH CTPENTO30TOLMHOM), M-
nepxonectepuHemMus (nyTem OueTbl C BbICOKMM cogepka-
HMEM XWMPOB) M XpoHU4eckas BonesHb novek (Bcneacteve
ambonusaumm mukpocdepamu) [51]. Bpems HabnogeHus
COoCTaBUMO 5 Mec., N0 UCTEYEHMIO KOTOPbIX NMPU3HaKoB 06-
CTPYKTUBHOIO aTepockneposa nony4yeHo He 6bino. Bo Bpemsi
(U3MYECKON Harpyskv y OMbITHOW rpynnbl XMUBOTHbLIX Obln
BbIsiBMNeHbl Npu3Hakn KM — cHuxeHue pesepBa KOpOHapHO-
ro KpoBOTOKa Mpu Npobe C afeHO3MHOM W CHWXEHWE 3HOO-
TENMM3aBnCMMON BasogunartaumMm B OTBET Ha OpaauKUHWH,
KOTOpbIE COMPOBOXAANUCb HapyLLEeHUEM KucnopogHoro 6a-
naHca Muokappaa.

KM MoXeT HOCUTb BTOPUYHbIV XapakTep 1 ObITb CBA3aHa
C Hanm4mem 3aboneBaHWin MMoKapaa UnM KOpoHapHbLIX apTe-
pui [4, 52]. B aTom cny4dae akcnepuMMeHTarnbHble Modenu oc-
HOBaHbl Ha BOCMPOM3BEAEHUN COCTOSIHUS UMW BMeELLATENb-
CTBa, KOTOpoe npueeno kK passutuio KML, — apTepuanbHomn
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rMNepTeH3nn, YPecKOXKHOrO KOPOHapHOro BMeLlaTenbcTea,
BBEAEHMSA B KOPOHAPHbIE apTepPUn MUKPO3IMOONOB U1 T. A.

Mogenu in vivo NO3BONSAOT MPUMEHATb METOObl HEWH-
Ba3vBHON Bu3yanusaumu, Takue Kak axokapguorpadws,
MarHMTHO-PE30HaHCHas ToMorpadus 1 KOMMboTEpHas To-
Morpacdusi, NO3UTPOHHO-AMUCCUOHHast Tomorpadmsa [40]. C
NMOMOLLbIO 9TUX METOAUK MOXHO M3MEpPUTb PEervoHarbHyo
1 rmobanbHyl0 COKpaTUTENbHYIO (YHKLWIO, PErvoHarnbHyo
nepdy3nio 1 pernoHanbHbIM MeTabonuam muokapga. lNMpu-
MEHEHNe MHBAa3MBHbIX METOLOB MpW KaTeTepusauun cepa-
La nos3BOnseT OUEHUTb BHYTPUCEPAEYHYI reMOAVHAaMUKY.
Mopdonornyeckoe nccnegoBaHve BKMOYAET MPUMEHEHME
0o6bLernMcTonornyecknx METOANK 1 UMMYHOTMCTOXMMUM.

MHTepecHon ocobeHHOCTbI Mogenen in vivo asnsaetcs
BO3MOXHOCTb TeneMeTpun. Y KpyrHbIX 0cobei C MOMOLLbIO
TeneMeTpun MOXHO NonyyYnTb obpasubl KPOBW, NokasaTenu
reMognHamMmnKu, aNekTpodn3nonormyeckne xapakTepucTukm,
a Takke JaHHble 0 Temneparype Tena u PU3nYeckon aKkTue-
HOCTW XuBOTHOTO [53]. Ha MbilwumHon mogenu MM ¢ nomoLusto
UMMNNaHTUPOBAHHOIO TenemeTpu4ecKoro yCTponcTea Obinu
noryyeHbl AaHHble O YacToTe BO3HUKHOBEHMWS XXenyao4Ko-
BbIX apuTMui nocne nHaykumm UM [54].

HekoTopble 0CO6EHHOCTU MOL4ENUPOBAHUS ULLEMUM
MuoOKapaa

Mpun nepeHoce pe3ynbTaToB 3KCMEPUMEHTOB B KIMHUKY
cnenyeT NOMHUTb, YTO Ha XapakTep ULLIEMUYECKOrO NOBPEX-
OEHUS BNWSAIOT CONYTCTBYIOLLME COCTOSIHWUSA: BO3pacT, caxap-
HbIn anabet, meTabonuyeckne HapyweHus. Kpome 3aTtoro,
MOZENN OCTPOW KOPOHAPHOW OKKITH3MM, HECMOTPS Ha X 13-
YYEHHOCTb M XOPOLUY BOCTMPOU3BOAUMOCTb, HE OTpaxaioT
naToreHe3 aTepockKrneposa, KOTOpbIi NPUBOAMT K pa3BUTUIO
MBC y niogein [55].

B cBA3u ¢ atum paspaboTtaHbl Mogenu, npubnuxatowime
NabopaTopHbIX XXUBOTHBIX K pearibHbIM KITMHUYECKNM COCTO-
AHuaM. Hanpumep, n3-3a cxopgctea metabonuama nunvaos
C TakoBbIM Yy YeroBeka KpOnvKu MOAXOA4AT ANs COo3daHus
Mogenen avcnvnMaemMun u atepockrnepo3a. Mogenu moryt
ObITb CO3AaHblI HAa OCHOBE MOPOAbI KPONMKOB C HACNEACTBEH-
Ho runepnvnugemunenn Watanabe (Watanabe Heritable
Hyperlipidaemic — WHHL), Ha TpaHCreHHbIX Kpornnkax ¢ Mo-
AndrKaumnen reHoB-y4acTHUKOB MeTabonuama nunuaos unm
Ha Kponukax C MHAYLMPOBaHHbIM HapylleHnem obmeHa Be-
LLeCTB, Hanp1MMep, caxapHbiM UabeTom B OTBET Ha MHBbEK-
LMo annokcaHa [44].

HepocTtatkom Takmx mopenemn siBrnsieTcs nroxasi yrnpas-
NSeMOCTb CTEMEHbIO MeMUK 1 BonbLUne 3aTpaTbl BpEMEHU.
B aTtom cnyyae MoxeT ncnonb3oBaTbCa KOMOUHaLNS AaHHbIX
MogZerner ¢ BMellaTenbCTBOM Ha KOPOHAapPHbIX apTepusx. Tak,
B paboTe A. Samidurai 1 cCoaBT. Ha KPONUYbLEW MOAENN C WH-
AyUuMpoBaHHbIM anfiokcaHoM caxapHbiM avabeTom 1-ro Tvna
€034aHo uwemMmyeckoe 1 penepdysnoHHoe noBpexaeHne ¢
NMOMOLLbI0 3apaHee MMMNIaHTUPOBAHHOTO MOBEPX KOpOHap-
HOW apTepumn okkntogepa [56]. MoatanHoCTb BMeLaTenbLCTB
M OTCYTCTBUE TPaBMbl rPYAHON KINETKM B MOMEHT CO3[aHus
VLLIEMWUM NMO3BONWUMM UMUTMPOBATb KIMHUYECKWMI CLEeHapun
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noBpexXaeHns Muokapga, Ho BMecTe C TeM u3bexaTtb BO3-
OencTBUA (PaKTOPOB aHECTE3NU U TOPaKOTOMUU B MOMEHT
€Oo30aHus uwemmm u penepdysmu.

B 6onblwiomMm konuyectBe Moaernen, HadvHas OT Kapau-
OMUOLIMTOB B KYmbType, M30NMPOBaHHbIX Nepdy3npyemblx
cepael M OO0 XMBOTHbIX MOAErNen Ha rpbi3yHax M KPymnHbIX
XWBOTHBIX BO3MOXHO W3y4YeHMEe KapauonpoTekuun — BMe-
LaTenbCcTBa, KOTOpoe B YCMNOBUSX uwemun / penepdysum
yBENUUMBaeT pasMep BbIKMBLUETO MMOKapAa M YMeHbLUaeT
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npupatoT TpeboBaHua Kk Taxectn uwemnn. OHa [orkHa
ObITb OOCTATOMHO CUNbHOWM, 4TOOLI Bbi3BaTb MIM Heobxo-
OUMOro pasmepa, HO B TO Xe BpeMsi He [OSPKHA Bbl3BaTb
MaccuBHyo rnbenb KapaMOMUOLIMTOB [AJ11 BO3MOXHOCTM
n3ydeHus kapamonpotekunn. C HeoBXoaNMOCTBIO N3yYeHUst
BbIKMBLUMX KMNETOK B MOAENsX KapauonpoTekuuu cBsidaHa
obsasarenbHasa penepdy3usd, Tak Kak KapanonpoTEKTUBHbIE
BMeLlaTenbCTBa TONbKO 3a4epXMBaloT, a8 He NpeaoTepalla-
10T rmbenb kapamomMmnoumTos [56].

C pasBuTMEM KOMMbIOTEPHBIX TEXHOMOMNA MOSBMIACH
BO3MOXHOCTb CO3[aHMsA Hambonee NpuBMKEHHbIX K peanb-
HbIM YCIOBMSIM MaTemaTtudeckux mogenen in silico, B KoTo-
pbiX dusnonoruyeckne unm gapmMmakornormieckme CUcTemsbl
paspabaTtbiBaloTCad M TECTMPYIOTCA Ha KOMMbloTepe. OTu
Mogenu oTpaxatoT paboTy cepaeqHO-COoCyaAMCTON CUCTEMBI
B pasnuyHblX MacwTtabax, OT reHeTMYecKMX MyTauui 0o Ha-
COCHOM (hyHKLMKN cepaLa U CUCTEMHOW AMHAMUKM KPOBOTOKA
[58, 59]. MNocTpoeHne matemMaTMyecKkon MOAENu B pamkax
mMertoga in silico TeCHO B3anMoOAeNCTBYET C METOAMKaMU in
vitro, ex vivo v in vivo. K yoo6ctBam mogenu in silico oTHocaT
BO3MOXHOCTb XOPOLLUEro KOHTPOMsi YCMOBUIN 3KCMepuMeHTa
N OTCyTCTBUE HeobxoaMMOCT B nabopaTopHbIX KUBOTHBIX.
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3akno4eHue

PaspaboTka akcnepumeHTanbHbIX MoAenen Ans usyde-
Hus MBC Heobxoguma Ans NoHMMaHus BUoNorMYeckux me-
XaHW3MOB COBEPLLUEHCTBOBAHMUS TepaneBTUYECKMX NOAX0A0B
K BOCCTaHOBMEHWIO (DYHKLUUW KapauoMUMOLMTOB Mocrie no-
BpexaeHus. PasBuTne BUOTEXHONMOMMN U LLUMPOKOe BHeape-
HWEe WMHHOBALMIA MPMBENO K MOSIBNEHUI0 HOBbLIX Moaenewn in
silico v in vitro, Takux Kak «cepgue-Ha-4mne», pacLumpuno
CMeKTp NPUMEHSIEMbIX METOAMK Ha KNaCcCUYEeCcKUX Mopensix
in vivo n ex vivo. OgHako ngeanbHON 3KCnepuMeHTanbHOn
MOZENN He CyLLECTBYET, a ee pa3paboTka C y4eTOM MaKkcu-
MarnbHOM UMUTaLMKN NPOLIECCOB, CONPOBOXAAOLLMNX ULIEMUIO
MUOKapAa B LENIOCTHOM OpraHu3Mme, siBMsieTCs akTyarbHOM
Hay4YHoW 3agadven. PasHoobpasve nogxodoB K MogenvpoBsa-
HUIO MLIEMUYECKMUX COBbITUIA NpuaaeT aKcnepuMeHTanbHbIM
MeToavkam O0nbLUION NoTeHuMan Ans ganbHenLero nyde-
HUS NaTOU3NONOINMYECKNX MPOLECCOB B MLIEMU3MPOBAaH-
HOM MMWOKapZe 1 NyTel ero pereHepauuu.
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AHHOTAULMUSA

AHTUOMOTMKOPE3UCTEHTHOCTL NPEACTABNSET CEPbE3HYI0 Yrpo3y Ans obLecTBEHHOro 3apaBooxpaHeHusi. C aHTMGMoTukope-
3UCTEHTHOCTLIO HEPa3PbLIBHO CBsidaHa npobrnema BHYTpubonbHUYHBLIX MHdekunii (BBU). BBU B 6onblunHcTBE criydaeB 06-
yCrnoBneHbl (hOPMUPOBAHUEM U PACNPOCTPAHEHNEM FOCMMTamNbHbIX LTaMMOB, 06NafaloLLmnX pe3nCTEHTHOCTLIO K aHTMOak-
TepuanbHbiM npenapaTtam (ABI). BB, Bbi3aBaHHbIE MONMPE3UCTEHTHLIMW MUKPOOPraHM3mamu, YBENMUYMBAKOT pacxodbl Ha
30paBOOXPaHEHMNE, NOBLILAIT ANUTENBHOCTL FOCNMTANM3aLmmn 1 oNpeaensioT KpanHe HeGNaronpUaATHLIA UCxXog ANs nauneH-
Ta. B cTaTbe cuctemaTnanpoBaHbl AaHHble O pacnpocTpaHeHHocTu BBU, paccmoTpeHa npobrnema aHTMOUOTUKOPE3NCTEHT-
HOCTM BefyLLMX BHYTPUOONbHNYHBLIX NaToreHoB. [poaHannampoBaHbl NOAXoAbl K MOHUTOPUHIY U YNpaBreHuio aHTUBMOTMKO-
PEe3nCTEHTHOCTLIO, anuaemMuonornyeckoMy HabnoaeHuno 3a BBU. PaccmoTpeHa nepcnekTnBHas obnactb uccrnegoBaHus B
o6LecTBeHHOM 30paBooxpaHeHn — BBU, cBa3aHHble ¢ npeawecTByoLLEN rocnutannsaumnen.

KnioueBble cnoBa: aHTUOMOTUKOPE3UCTEHTHOCTb, BHYTPUBOMbHUYHBIE MHMEKLMM, MUKPOBMONOMMYECKUA MOHUTO-
PVHT, ynpaBneHne aHTMBUOTUKOPE3UCTEHTHOCTBIO.

KoHnUKT uHTepecoB: aBTOpPbI 3asABNAT 06 OTCYTCTBUN KOH(NMKTA MHTEPECOB.

®duHaHCUpOBaHue: pa6oTa BbinoriHeHa 6e3 3a4eiiCTBOBAHMS IPAHTOB 1 (PMHAHCOBOW MOAOEPXKU OT 06LLECTBEH-

HbIX, HEKOMMEPYECKNX N KOMMEPYECKUX opraHmsaqu?l.
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Nosocomial infections: a look at the problem
in the context of the global threat of antibiotic resistance
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Abstract
Antibiotic resistance poses a serious threat to public health. The problem of nosocomial infections is inextricably linked with
antibiotic resistance. Nosocomial infections in most cases are caused by the formation and spread of hospital strains that
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are resistant to antibacterial drugs. Nosocomial infections caused by multidrug-resistant microorganisms increase healthcare
costs, lengthen hospital stays, and lead to extremely poor patient outcomes. The article systematizes data on the prevalence
of nosocomial infections and examines the problem of antibiotic resistance of leading nosocomial pathogens. Approaches to
monitoring and management of antibiotic resistance and epidemiological surveillance of nosocomial infections are analyzed.
A promising area of research in public health is considered — osocomial infections associated with previous hospitalization.
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B koHue 70-x Ir. npoLnoro Beka akagemuk NokpoBCKMn
ybexxgan opraHvM3aTtopoB 34paBOOXpaHeHus B Heobxoau-
MOCTW PacCMOTPEHNs U n3ydeHns npobnembl BHyTpMOOmb-
HUYHBIX nHekumn (BBU), npegnonaras, 4to KonoccanbHbIn
nporpecc B obnactu 3gpaBooxpaHeHusi, bypHoe passutue
MEANLMHCKOWN TEXHUKM, LUIMPOKOE BHEAPEHMNE HOBEWNLLNX TEX-
HOMOMMMA AMarHOCTUKN U NeYeHUs He TONbKO He peluat, HO
W B KaKOM-TO cTeneHn oboCcTpsaT Nnpobnemy MHMunpoBaHms
naunMeHToB B MeanUUHCKux opraHunsaumsx (MO) [1].

B coBpemeHHoM noHumaHun BBW npeactaensiotr cobon
nobble MHEKUMOHHbIE 3aboneBaHus, Bo3Hukwne B MO
(n He nmeBLLIMecs Ao obpalleHns 3a MeAULMHCKOW MOMO-
LUblO, B TOM YMCne B MHKYOaLMOHHOM nepuoge) n nposiBuB-
wmneca B ycnosuax MO unm BHe MO B TedyeHue nepuopa
UHKy6aLum [2].

HenpepbiBHbIN annaemunydeckuin npouecc BBW obycnos-
neH Tem, 4yto GaktepmanbHble natoreHsl B MO moryT GbiTb
nprobpeTeHbl Yepes NPAMON MU KOCBEHHbIN KOHTaKT Mexay
naumeHTaMmm, MeguUMHCKMMK paboTHUKaMK, NOCETUTENSMM,
yepes npeameTbl okpyxatwwen cpeabl MO. MHTeHcuBHOe
pasBuMTUE M LUMPOKOE MPUMEHEHWNE BbICOKOTEXHOMOMMYHBLIX
METOAOB OKa3aHWs MeAWLMHCKON MOMOLLM PacLUMPSAOT NyTK
1 dhakTopbl nepegadm nHdekumnm, obycrnoenmeas NnosiBneHe
HOBbIX PUCKOB, CBsi3aHHbIX ¢ BBW. Mo oueHkam BcemumpHon
opraHu3auun 3gpaBooxpaHerus (BO3), n3 100 rocnutanu-
3MpPOBaHHbIX MauMEeHTOB y 7 NaunMeHToB B pa3BuTbiXx 1y 10
nauMeHToB B pa3BMBaloLWMXCA cTpaHax byaet naeHtudnum-
poBaHa xoT1s1 66l ogHa oopma BBU [3]. PacnpocTpaHeHHOCTb
BBW B cTpaHax c BbICOKMM YpOBHEM [OXOO0B BapbupyeT oT
3,5 0o 12%, B cTpaHax C HU3KUM N CPEOHUM YPOBHEM A0-
xoaoB — ot 5,7 po 19,1%. B eBponencknx 6onbHULax HeoT-
NOXHON MEeANLIMHCKON MOMOLLM eXEeroqHoe perncTpupyercs
3,8 mnH cnyvaeB BBW, npn atom pacnpocTpaHeHHOCTb A0-
cturaet 6,5% [4]. B CLLA BBW BbisBnstotca exerogHo y 1,7
MITH MaUMEHTOB, a YMCNO NneTaTenbHbIX CryYyaeB gocTuraet
98 ThIC. [5].

PacnpocTtpaHeHHocTe BBU B Poccunckon denepauun
(P®) nM3ydyeHa HeOoCTaTOYHO, YTO 3ayacTyio OOyCrnoBneEHO
OTCYTCTBMEM perncTpaummn peanbHbIX Cry4aeB MHMeKUnM B
MO u, kak cnegcTeve, NpegoCTaBreHNEM HegOCTOBEPHbIX
cTatucTnyeckux cesegeHun [6]. Mo odurumanbHbIM SaHHbBIM,
B P® BBW exerogHo pernctpupytotcs y 26 TbiC. NauMeHToB
(= 0,8 Ha 1 000 nauMeHTOB), MPOrHO3Mpyemasi xe 4acrora
cocTaBnsaeTt okono 2,3 MnH criydaes B rog [7]. Mo AgaHHbIM uc-

cnepoBaHUA 3KCMEepTHOW paboyert rpynmbl N0 U3Y4EeHUO HO-
30KOMUanbHbIX MHekuun (APTMHN), pacnpocTpaHeHHOCTb
BBW B MHOronpoguribHbIX CTaumMoHapax cTpaHbl CocTaBnsaeT
7,61%, npn 9TOM NeTanbHOCTb Cpean B3POCHbIX NauMeHTOB
¢ BBW pocturaet 16,5%, 4to B 5,5 pasa Bbile MO cpaBHe-
HMIO ¢ NnauneHTamm 6e3 nHdpekumm (3,0%) [8].

BBW nmetoT olyTMMbIE coLManbHO-3KOHOMMUYECKHe Mo-
CNeacTBUS He TONbKO ANs NauueHTa, HO U ANnst CTPaxoBbiX
komnaHun, MO un rocygapcTea B LenoM. OCHOBHbIE MPUYUHBI
BbICOKOW CTOMMOCTU NeyeHus naumeHToB ¢ BBU — HasHave-
Hne aHTnbakTepuanbHbix npenapartoB (ABI) u yBenuyeHve
npogormkuTensHocTn npebbiBaHus B MO, ocobeHHo 3a cyeT
peaHnMaLMOHHbIX KoeKk. Tak, pOCCUICKOoe wuccrnegoBaHve
OPIM’MHW npogeMoHCcTpmpoBano yBennyeHne AnutenibHoCTn
CTauMoHapHoro neyexus naumeHtToB ¢ BBUM B cpegHem Ha
8 nHen (B 1,5 pa3a) y B3pocnbix 1 Ha 10 gHel (B 1,7 pasa)
y geten [8]. Mo AaHHbIM 3KCNEPTHbIX OLEHOK, TOMbKO B Ha-
LIen cTpaHe coumarnbHO-3KOHOMUYECKUN yLLepO, CBSA3aHHbIN
¢ BBW, moxet gocturatb 300 mnpg pybnen [9]. YueHbie us
Knutass B 2018 r. onybnukoBanu AaHHble MHOIOLEHTPOBOMO
UCCrneaoBaHNs, KOTOpoe Mokasano yBenuyeHue npoaornku-
TEeNbHOCTU NpebbiBaHMA NMauUUEHTOB B CBHA3W C pasBUTUEM
BBW B cpeaHeM Ha 5 pHein. CpegHue 3aTpaTtbl Ha nede-
Hue naumeHToB ¢ BBW Gbinu oueHeHbl B 1 733 eBpo, 4TO
CyLECTBEHHO Oonblue, Yem y naumeHToB 6e3 uHdeKunn
(1 095 eBpo) [10] .

B nocnegHve rogpl HabniogaeTca TeHAEHUNS K yBenvye-
Huo cnydaeB BBW, BbI3aBaHHbIX MUKpOOpPraHM3mamu ¢ MHO-
)KECTBEHHOWN nekapcTBeHHOW ycTonumBocTbio (MITY). Jleve-
HMe Takmx MHeKkumn TpebyeT NPMMEHEHUsT AOPOroCTOSALLNX
cxeM aHTubakTepuanbHon Tepanumn (ABT). B page uccne-
AOBaHU NPOAEMOHCTPMPOBAHO, YTO CaMble BbICOKME pac-
XOfbl CBA3aHbl C Nle4YeHNeM MaumneHToB C MHAEKUMEN, Bbl-
3BaHHOW BaHKOMWUMHpPE3UCTeHTHbIM Enterococcus (VRE),
kapbaneHempesucmeHmHbIMU  Acinetobacter  baumannii
(A. baumannii), Klebsiella pneumoniae (K. pneumoniae) wn
Pseudomonas aeruginosa (P. aeruginosa) [11].

Kpome Toro, BBW, Bbi3aBaHHble MUKpoOOpraHuaMamun cC
MITY, xapakTepun3ytoTca BbICOKUMM NoKasaTensiMu rnetanbHo-
ctn. Tak, cornacHo uccrnegosanuio H. Zhang n coasT., BHy-
TpubONbHUYHAA neTanbHOCTb MAaUMEHTOB C WMHAEKUMUAMU,
accouMMpoBaHHbIMUY C kapbaneHem-pe3ncTeHTHol Klebsiella
pneumoniae (CR-KP), coctaBnna 28,9%, B To BpemMs Kak B
rpynne kapbaneHem-4yyBcTuTENbHOW Klebsiella pneumoniae
(CS-KP) — 14,1%. MNpn 3TOM MHOropaKkTopHbLIA aHanu3
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nokasarn, 4To npvem aHTMOMOTMKOB B TeYeHWe MNoCreaHuX
3 mec., B yacTHOCTM KapbaneHemoB, W Hanuyue Hasora-
CTpanbHOro 3oHga GbinM BegyMMn akTopamm pucka WH-
dekuni, ceazaHHbix ¢ CR-KP [12].

X.J. Lee n coaBT. NpoBenu MHOrOLIEHTPOBOE UCCreaoBa-
HWe, YCTaHOBMB TPEXKPaTHOE yBENuMYEeHne LUaHCOB BHYTPU-
BonbHMYHONM neTanbHOCTM Yy nauueHToB ¢ BBW kpoBoToka,
accouumpoBaHHon ¢ Enterococcus faecium (E. faecium),
K. pneumoniae u Escherichia coli (E. coli) no cpaBHeHWO
C nauuMeHTamy KOHTPOMbHOW rpynnbl. Takke OTMeYeHo,
YTO PUCK CMEPTU Yy NaLMEeHTOB C MHAEKLMEN MOYEBLIBOAS-
wmx nyten (MMBI1), BbisBaHHOM E. faecium, Bo3pacTtan B
1,4 pasa, a y naumeHToB C UHMEKLUMEN HWXKHUX OblIXaTernb-
Hbix nyten (MHAM), accoummposaHHon ¢ P. aeruginosa, —
B 2,4 pa3a. B aTom nccnegosanum nHdpekummn kposotoka (MK),
MMBI, Bbi3BaHHble Staphylococcus aureus (S. aureus), a
Tarke MHAOMM, accounmnpoBaHHble ¢ P. aeruginosa, nokasanu
CaMyo BbICOKYK0 CTOMMOCTb rocnuTtanuaaumm [13].

HecmoTps Ha TO, 4TO MpunaralTcs Oonblune ycunus B
6opbbe ¢ BBW, ata obnacTtb TpebyeT HenpepbIBHOMO M3y4e-
HWS BBMOY MEHSIIOLMXCSA YCrnoBuin npebbliBaHns naumeHToB
B MO, nosiBneHunsi HOBbIX MEOMLMHCKUX TEXHOSOrumn, yBe-
NMYEeHUs Ynucna nauneHToB C ocnabneHHbIM UMMYHUTETOM,
M3MEHYMBOCTU CaMMX BHYTPUOOMbHUYHBLIX NaTOreHoB 1 pas-
HOOBpa3uns KNMHu4Yeckmx npossnexHnn BBU.

XapaKTepucTuka oCHOBHbIX KITMHUYECKUX hopm
BHYTPUOGONbHUYHbIX UH(PEKLUNA

BHympubonbHU4Hasi MTHE8MOHUS ABNSAETCA OAHOW N3 Han-
©onee pacnpocTpaHeHHbIx opm BBW, a Takke ogHom u3 Be-
AYLWMX NPUYMH CMEPTHOCTM NaUMEHTOB B OTAENEHNN aHecTe-
3uonormm n peannmaumm (OAP). XoTa BHYTpMOONbHUYHAsA
NMHEBMOHWS, HE CBHA3aHHAsA C WCKYCCTBEHHOW BEHTUNALUMEN
nerkux (VIBJ1), obblMHO cUMTaeTCA MeHee TSDKeNow, nauu-
€HTbI, ¥ KOTOPbIX Pa3BMBAKOTCA OCIIOXHEHMWS MOCre Takow
NMHEBMOHWMW, UMEIOT MoKa3aTenu rneTanbHOCTW, aHanormyHble
TaKoOBbIM MPW  BEHTUIATOP-aCCOLMMPOBAHHON MHEBMOHUN
(BAIM) [14]. Bonee Toro, B HegaBHEM 3NNMAEMUONOTMYECKOM
uccrnenosaHuy, nposeaeHHom B CLUA, netanbHOCTb nauu-
€HTOB OT BHYTPMOOMbHWUYHOW MHEBMOHWM, HE CBSA3aHHOW C
MBI, Gbina Bbille MO CPpaBHEHUIO € NauneHTamu ¢ BAI, yto
00yCrnoBneHo LUMPOKUM MWCMOMb30BaHWEM B KITUHUYECKOW
NpakTMKe HEeVHBAa3VBHbLIX YCTPOWCTB ANs pecrnupaTopHON
nogaepxku [15].

UHpekyuu obrnacmu xupypau4yeckoeo emewamernscmea
(MOXB) siBNsItOTCA BTOPOM NO YacToTe BCTpevaemocTn BBU.
PacnpoctpaHeHHocTe MOXB B craumoHapax Jocturaet
24,5%, npn atom coobuiaetcsd, 4to 2—3% naumeHToB Mnoru-
6atot ot MOXB [16]. Jlanapockonuyeckas Xvpyprusi 3Hauu-
TenbHO cHkaeT YactoTy MOXB no cpaBHEHNIO C OTKPbITbIMU
onepaumamu. Mo gaHHbIM A. Alkaaki n coaBT., pycK pa3suTus
MOXB y nauueHTOB, NepeHecLUMX OTKPbITYl0 onepauuio, B
6,5 pasa Bbille, YeM Yy NaLUMEHTOB, NepPEHECLLNX NlanapoCcKo-
nnyeckoe BmeLLaTenbcTBo [17].

HeobxoaMMo OTMETUTb, YTO BCE XMPYpruveckMe nauueH-
Tbl noasepxeHbl pucky passutua NOXB, npuyem ycTaHoB-
neHo, yto yactora NOXB 3HauMTenbHO BbillE Yy MaLUEHTOB
MYXXCKOro nona. BeigensoT npegonepaunoHHble, MHTpaone-
pauMOHHbIE 1 NocneonepaunoHHble dhakTopbl pucka MOXB.
K npegonepaumoHHbIM hakTopam OTHOCAT ANUTENbHOE npe-
6biBaHMA 6onbHbIX B MO nepen onepaunen, HeageKBaTHyo
aHTMONOTUKONPOMUNAKTAKY, HEea[deKBaTHyl0  MOArOTOBKY
KOXW K OrnepaLvoHHOMY BMeLlaTenbCcTBy. VIHTpaonepaunoH-
Hble (hbaKkTopbl BKMIOYAOT BUA onepauuu, Knaccudukaumo
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paHbl, NPOJOMKUTENBHOCTL U CMOXHOCTb XMPYPru4ecKon
npoueaypbl, TEXHWUKY onepaumu, a Takke TEXHUKY 0bpaboTku
pyK onepaumoHHon Gpuragpl. OTMeyaeTcs, YTO NPOAOIIKU-
TenbHOCTb onepaumn nosblwaeT BepoATHocTb NOXB npu-
MepHO Ha 6% 3a kaxable 30 muH [18]. K 0CHOBHbLIM nocrneo-
nepaumoHHbIM paktopam MOXB MOXHO OTHECTM KONMMYECTBO
N XxapakTep nocrneonepauyoHHbIX MaHWUNYNSAUUn, TEXHWUKY
nepeBsA30K, COBNoAeHe NpaBun acenTukn 1 Ae3nHdeKLmo
MeOULMUHCKOro 060opyaoBaHus.

Kamemep-accoyuuposaHHble  UHGheKUuu Kpo8omokKa
(KAWK) — rpynna nHdeKuMOoHHbIX 3abonesaHnii, pa3smBalo-
LLMXCA Y YenoBeka B pe3ynbraTe NCMnofib30BaHNs COCyancCTo-
ro kateTepa Ans BBeOEHWSA NeKapCTBEHHbIX CPEACTB, B3ATHE
nNpo6 KPOBM MNN NHBIX NPoLeayp NP OKa3aHnM MeQULIMHCKON
nomotum [19]. OgHako B 10,8% cny4aes y naumeHTOB OTCYT-
CTBYIOT MOKa3aHWs K COXPaHEHW0 paHee YCTaHOBMEHHOro
LeHTpanbHoro BeHo3Horo katetepa (L|BK), uto ykasbiBaeT Ha
Heobx0oUMOCTb TLATENbHOW OLEHKM ucnonb3oBaHus LIBK n
CBOEBPEMEHHOIO ero yaaneHus.

KAWK He sBnsitoTCcA caMoln pacnpocTpaHeHHoW hopmon
MHPEKUNIA, CBA3AHHBIX C OKa3aHWeM MeAULMHCKON NOMOLLM
B MO, ogHako nmeHHo KAUK cBsidaHbl C BbICOKMMM NoOKasa-
TEeNnsMun NeTanbHOCTU 1 YBENUYEHWEM PacxofoB Ha 34paBo-
oxpaHeHve. CpeaHsas AONONHUTENbHAA NPOAOIIKUTENBHOCTD
npebbiBaHNs NaUMEeHTOB C MHMeKUMen KpoBOTOKa, CBA3aH-
Hown ¢ LIBK, coctaBnset 18-23 gHsa [20]. Cpeaou naumneHToB,
He Haxogswmxca B OAP, 41,6% cnyyaeB KAUK cBasaHbl ¢
nepudepryecknmy BeHo3HbIMU kaTteTepamm, 58,4% — c LIBK
[21]. KoHTamunHaums LIBK BO3MOXHa HECKONbKMMU MyTAMM:
SKCTPaNtOMUHANbHBIM, UHTPaNOMUHANBHBIM, UHAY3NOHHBIM
n rematoreHHbIM. Mpuyem HeTyHHenbHble LIBK moryT acco-
uunposaTtbcs ¢ 6onbwmm konunyectsom KAUK, yunTbiBas,
YTO TYHHENM co3aatoT 3 PeKTMBHLIN Bapbep Ans Murpaunm
6aktepun. P. Mollee n coaBT. NpogeMOHCTpMpOBanu, 4To
BBefeHve LIBK Ha npaBoi cTopoHe accoumMmpoBaHo C MOBbI-
weHHbIM puckoMm KAWK, npeanonoxus cBasb ¢ npeobnaga-
HMEeM NpPaBOPYKOCTW B MONYNALMM NaLUEHTOB, YTO NPUBOAUT
K GonbLuen NoaBUXHOCTM obnacTu CTOAHUS KaTeTepa U, Kak
cnencTBue, NOBLILLEHNIO PUCKA ero KOHTamuHaumm [22].

UHpekyuu moyesbisodsawux nymel SBASAOTCA pac-
npocTtpaHeHHon popmont BBU, npu atom 70-80% cnyyaeB
COCTaBnsT KaTeTep-acCoLnMpoBaHHble MHMEKLMN MoYe-
BbiBoAAwWmMx nyten (KAUMI). KAUMI — nHdekuus, BO3-
HUKaloLWas y TOMNbKO YTO KaTeTepM3npOBaHHOTO MauueHTa
UK y NaumeHTa, y KOTOPOro kaTeTep yCTaHOBIEH B TeYeHue
nocnegHux 48 4. Coobuiaetcsa, 4yto ot 15 go 25% rocnu-
TanM3npoBaHHbIX NALMEHTOB MMEIOT MOCTOSAHHbIA MOYEBOW
KaTeTep, YyCTaHOBIMEHHbIN BO Bpems mx npebbisaHns B8 MO
[23]. CpegHas yactota KAUMI gocturaet 13,8 Ha 1 000
Kkaretep-aHen, npu atom B 31% cnyyaeB y naumeHToB OT-
CyTCTBYHOT MeAMUMHCKME MoKa3aHua ANnd kateTepusauuu
MO4Y€BOro ny3bIps [24].

CyuwectBeHHbIMK dhakTopamn pucka KAUMI asnsioT-
CSl MPOAOIMKUTENBHOCTL KaTeTepm3aunm MOYEBOrO My3bl-
pS, XXEHCKMI non n HecobnogeHne TEXHUKM yxoda 3a Ka-
Tetepom. [MaumeHTbl, cTpagaowme caxapHbim guabeTtom,
noasepxeHbl KAUMIT B 8,9 pasa Gonblie BBUAY rMOKO3Y-
pun, 4To 06YCNOBRMBaET XOpPOLUYIO cpedy ANs pocTa naTo-
reHHbIX MukpoopraHnamos [25]. CoobLiaeTcs O NOBbIWEH-
Hom pucke KAVMI1 y naumeHTOB C S3BEHHOW GOnesHblo
xenyaka. Ha doHe npuema 6nokatopoB H2-ructammHoBbIX
peLenTopoB Y AaHHbIX NaUMEHTOB MOXET BO3HMKATbL OCTpas
3agepxka Moun, 4yto TpebyeT nocnegylowen karerepmsa-
uun [26].
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BblgensioT aKCTpanioMyMHapHbIA U MHTPaNOMUHAPHBIN
nyT! MHOULMPOBaHNS MOYEBOTO Ny3bipsa. Ocobble CNOXHOCTM
BO3HMKAOT NPV KOMOHM3aLUMK KaTeTepa MWUKpOOpraHvuama-
MU, NpoayuMpylowmMMmn ypeasy, Hanpumep, Proteus mirabilis
(P. mirabilis). P. mirabilis obpasyeT kpuctannumyeckyto 6uo-
NMeHKy Ha MNOBEPXHOCTW KaTeTepa, BbI3biBas €ro OKKM3no
W, KaKk creacteune, GriokMpyst OTTOK MO4YM, YTO MOBbILAET
waHcel KAUMIN [27].

PacnpegeneHve Hosonormyeckmx copm BBU B 3Hauu-
TENbHON CTeneHn oTnmyaeTcsa B pa3nnyHbix MO 1 3aBucur,
npexae Bcero, OT TMna craumoHapa. V13BecTHO, 4To HyneBomn
ypoBeHb BBW B cTaumoHape HeQoCTWXUM, B CBA3M C 9TUM
Hanbonee BaXHbIM ABMASETCA BONPOC, Kako MUKPOOPraHU3m
OyaeT nexatb B OCHOBE 3TMONOrMN MHMEKLNA, N KAKOB YpO-
BEHb €ro aHTUbMOTUKOpPE3NCTEHTHOCTM [28]. MNoHMMaHWe no-
KanbHbIX XapakTepUCTUK PE3UCTEHTHOCTU BHYTPUOOMbHWY-
HbIX NAaTOreHoOB MOXET NPeAoCTaBUTL BaXHYHO MHAOPMaLMIO
Kak Ansa Bolbopa Tepanuu, Tak U Ana onpegeneHns Hanpas-
neHun npodumnaktukm BBU.

COBpemeHHoe npeacraBneHue o Beaywunx
BHyTpVIGOﬂbHVI"IHbIX naToreHax

BBW, kak npaBuno, obycrnoeneHa ¢opMMpoOBaHMEM
rocnuTanbHOro LTaMmma, NposBMASOWEro Pe3nNCTEHTHOCTb
K IleKapCTBEHHbIM, AE3MHMEKUMOHHBIM U aHTucenTu4e-
CKMM cpefcTBam. B HacToAwWmMA MOMEHT K MUKPOOPraHu3-
MaM, Bbi3bIBalOLUM HanbOrbLLUY KITMHUYECKYI0 HAacTOpO-
YXEHHOCTb, OTHOCATCA BO3OyauTenu rpynnbl « ESKAPE».
TepmnH «ESKAPE» BKMO4YaeT LWeCTb MaToOreHoB, Mpo-
SABNAOWMX NEKapCTBEHHYI YCTOMYMBOCTbL: E. faecium,
S. aureus, K. pneumoniae, A. baumannii, P. aeruginosa
u Enterobacter spp. IHTepec K OaHHbIM MWUKPOOPraHu3-
MaM OBYCMOBIIEH MX LUMPOKUM pacnpocTtpaHeHnem B MO,
a TakKe HanuyMem pasrnyHbiX MexaHM3MOB aHTMOMOTu-
KOPE3NCTEHTHOCTU, YTO 3HAYUTENbHO 3aTpyaHSET BbiGOp
ABT [29].

CewmeiictBy Enterobacterales B P® npuHagnexmTt ocHoB-
Has porb B aTuonorudeckon ctpyktype BBW. Mo gaHHbIM uc-
cneposaHus «MapadpoH» gonsa mnsonsatos Enterobacterales
cpean Bcex GakTepuanbHbiX BO3OyauTENnen HO30KOMUarb-
HbIX UHekun gocturaet 48,2% [30]. Jonroe BpemMsa Hau-
Oonee 3HauMmon npobnemont y Enterobacterales 6bina pe-
3UCTEHTHOCTb K 6eTa-naktamHbiM aHTMOMOTMKam 3a cyeT
npoaykuumn Geta-naktamas paclumpeHHoro cnektpa (BJIPC),
YTO MPUBENO K CYLUECTBEHHOMY CHWXEHWMIO KIMHUYECKOro
3HavYeHus U npuMmeHeHus uedanocnopuHos -1V nokone-
Hu. Cnegyetr OTMETWUTb, YTO MpEACTaBUTENW CeMencTBa
Enterobacterales, npogyumpytowme BITPC, yacTto npossnsoT
accouMMpoBaHHYH pe3nCcTEHTHOCTb Kk ABIT gpyrux knaccos,
HanpvmMep, (OTOPXMHOMOHaM U amMuHornukosmgam. B cno-
XKMBLUENCA CMTyauuu npenapatamu BbiGopa gonroe Bpems
ocTaBanucb kapbaneHeMbl, O4HAKO CUTyauus NpUHUMNuans-
HO M3MeHWracb BBMAY aKTMBHOW peanu3auun mexaHusma
PEe3NCTEHTHOCTU, CBA3AHHOTO C NpoayKuuen kapbaneHemas.
Coob6LaeTcs, YTO pacnpoCTPaHEHHOCTb PE3VNCTEHTHOCTU K
kapbaneHemam cpeamn rocnuTanbHbIX LWTAMMOB CEMENCTBA
Enterobacterales gocturaet 83% [31]. Hanuune conytcTtBy-
IoLLMX 3aboneBaHni, NpefLecTBytollee npumeHeHne ABI n
obpalleHne 3a MeOULMHCKOW MOMOLLIbIO SBASKOTCS OCHOBHbI-
MK cbakTopamu pucka konoHmnsauum CRE. Mpu atom ntobon
npegbligylimMin npyem kapbaneHeMoB SBMSETCH 3HAYUTENb-
HbIM (PaKTOPOM pucKa pasBUTMSA WH(EKUMKN, BbI3BAHHON
CRE, 4T0, BEPOSITHO, CBA3AHO C CEMEKTUBHBLIM BIUSHMEM Ha
KVLLEYHYIO MUKPOBUOTY.

Pseudomonas aeruginosa — rpamoTpuyuaTensHas nanoy-
Ka, koTopas ABMseTcA OAHOW M3 Hambomnee YacTblX NPUYMH
pa3sutnss BBU y naumeHToB. HacTOpOXXEHHOCTb B OTHOLLE-
HUM P. aeruginosa onpegensieTcs ee CnocoGHOCTbIO BbI3bl-
BaTb MpsAMblE MOBPEXAEHWS TKaHen, a Takke MposBNATb
BbIP&XXEHHYIO FEHEeTMYECKyl0 NnacTuyHocTb. P. aeruginosa
OTHOCUTCS K YWUCIY NATOreHoB C BbICOKUM 3NUAEMUYECKUM
noTeHumManom n cnocobHa B KOPOTKME CPOKM hopmMupoBaTb
rocnutanbHble WTammbl. B HacToawmn momeHT Gonblioe
onaceHve Bbi3blBAaeT Pe3NCTEHTHOCTb P. aeruginosa Kk kap-
OaneHemam 3a cyeT NpuoOOpeTeHnss HOBbIX KapbaneHemas.
MN3BecTHa cnocobHocTb P. aeruginosa obpasoBbiBaTh Guo-
NAEeHKYy B Nerknx WHMOUUMPOBAHHbLIX MaLMEHTOB, KOTOpas
cny>xut anddysmoHHbIM 6apbepoM, orpaHMYnBaOLLNM LO-
CTyn aHTMOMOTMKOB K BakTepuanbHbiM knetkam. [Npepue-
CTBYHOLLIEE UCMONb30BaHUe aHTMBMOTUKOB (KapbaneHeMoB 1
PTOPXMHOMNOHOB) 1 NpebbiBaHNE B CTaLMOHape, B YaCTHOCTH
B OAP, ncnonb3oBaHWe WHBA3WBHbLIX YCTPOWCTB SABMSOTCA
Hambonee 3Ha4YMMbIMK bakTopamu pucka MHMUMpoBaHKS
pe3ncTeHTHOM P. aeruginosa [32].

Acinetobacter baumannii ctan OgHUM W3 OOMWHUPYIO-
LLUMX BHYTPUOONBHNYHBIX NaTOreHoB, CBA3aHHbLIX C BbICOKON
3aboneBaemMOCTbl0 U CMEpPTHOCTbIO BO Bcem mupe. B PO
ponsa n3onatoB A. baumannii cpean Bcex bakTepuanbHbIX
BO3OyauTEnen HO30KOMMWANbHbIX WHGEKUMIA CcOocTaBnsier
16,7%. A. baumannii Yawe BCcero BbI3blBAET BHYTPUOOmb-
Hu4Hyto nHeBmoHmio, UK n UMBI [33]. 3aboneBaemocTb
BBW, accouunpoBaHHbiMu ¢ A. baumannii, 0COGEHHO BbICO-
ka B OAP u coctaBnset 4,4 cnyyas Ha 1 000 yenoBeko-gHen
[34]. A. baumannii MOXET NPUKPENNATLCS K NOBEPXHOCTAM
B GOnbHUYHOM cpede W ferko BbhKMBaTb B TeYEeHUEe ONu-
TENbHOTO BPEMEHWN B KpanHe HebnaronpusATHBIX YCNOBUSIX
npenmyLLecTBEHHO 3a cHeT obpasoBaHuns Guonnexkn. Coob-
LlaeTcs O BblpaXEeHHOW CMOCOOHOCTH rocnuTarnbHOM Nonyns-
unn A. baumannii dopMupoBaTb Gruonornyeckme nNneHkM Ha
OXOrOBbIX MOBEPXHOCTHAX Yy MaumeHToB ¢ Tpasmon [35]. W3-
BeCTEeH 3peKT NONMMMUKPOBHOrO CyLLLEeCTBOBAHNS, KOTOPbIN
CO34aeT CUHEPrMam Mexagy pasnuyHbiMy BaktepuanbHbIMU
BMAAMW MUKPOOPraHM3MoB BO Bpems popmmpoBaHus Guo-
NMeHKM, YTo Heobxoanmo y4mTeiBaTh Npu Bbibope ABT. Tak,
BHYTPMOONbHNYHAA MMKCT-MH(pEKUMs, accoummnpoBaHHas c
Acinetobacter spp. n P. aeruginosa, coctaBnsieT 13% oT Bcex
6akTepunanbHbix n3onsaTos [36]. OCHOBHbIMK hakTopamu ne-
pegaun A. baumannii ABNSOTCA MeauuMHCKoe obopyaoBa-
HWe 1 NpeameThbl yxoAa 3a naumeHTamu. A. baumannii ¢ MITY
nopaxaet nauneHToB, NepeHecLLIMX MHOXECTBO NHBa3NBHbIX
npoueayp, Takmx kak WBJ1, onepatmBHOe BMeLLaTenbCTBO,
MCMONb30BaHME HasoracTpanbHOro 30HAA, LeHTparbHbIX
BEHO3HbIX M MOYEBbIX KaTeTepoB. [OpM3OHTanbHLIA nepe-
HOC reHOB PE3UCTEHTHOCTU ABMAETCS OCHOBHbLIM (DAKTOPOM
BO3HMKHOBeHUA MITY y A. baumannii. B P® yctonumsocTb
A. baumannii x nmuneHemy pocturaet 88,4%, Kk mepone-
Hemy — 85,5%. [lMogaBnsiowee OGONbLUIMHCTBO M30MSTOB
A. baumannii yctonumeo k uunpodnokcauuHy (98,1%), amu-
kaumny (91,8%) n rentammumny (82,7%). Hanbonee Bbicokon
aKTMBHOCTbIO in Vitro no-npexHemy obnagatT NONMMMUKCUHbI
(1,1% pesuncTeHTHbIX nsonaTos) [37].

Staphylococcus aureus — BHYTPUBONbHUYHBIA NaTOreH,
YalLe BbI3blBAKOLLMIA MHAEKLIMM KOXUN N MATKUX TKAHEW, a Tak-
xe KAUK. ObLyasn pacnpocTpaHeHHOCTb MHEBMOHUN, BbI3BaH-
HbiX S. aureus, He npesbiwaeT 10% 1 B OCHOBHOM perncTpu-
pyeTcs y nauueHTOB C OHKOMNoOrmyecknmu 3abonesaHusiMu,
BbIP&XXEHHOW MMMYHHOW CYyNpeccuen, a Takke y naumeHTos,
HaXOASALUMXCA Ha HENpPEpPbIBHON 3aMeCTUTENbHOW NOYEYHOMN
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Tepanuu [38]. S. aureus sBnNAETCA KOMMEHCANoOM, KOTOpbIN
YacTto 6eCCMMNTOMHO KONOHU3UPYET KOXY, KOXHblE Xenesbl
n cnuauctble obonoukn. B nccnegosanun F.P. Paling n co-
aBT. y MAUMEHTOB, KOMOHN3MPOBAHHbLIX S. aureus BO BpeMs
noctynnexnnsa B OAP, puck pa3Butus MHEBMOHMKU, acCcoLMU-
poBaHHoM € S. aureus, 6bin B 3,6 pasa BbiLLe MO CPaBHEHUIO
C HEKOMNOHM3UpOBaHHbIMK NauneHTamm [39]. Takke coob6-
LLaeTcs, YTO Ha3anbHOe HOCUTENbCTBO S. aureus ABNAETCS
Kno4eBbIM akTopom pucka passutua MOXB y naumeHToB
B nocreonepauuoHHoM nepuoge [40]. B nocneaHee Bpe-
Msa Habnogaetcs 3HauuTenbHOe CHWXeHue gonu S. aureus
B atuonornm BBV B P®. o pesynsratam npoBefeHHOro
B 2018-2019 rr. MHOroUeHTPOBOro wuccrenoBaHusi, B PO
gonst S. aureus B CTpykType 6akTepuanbHbIX Bo30yauTenen
BBW cocTtaenseT 7,7% — OaHHbIN BO30yauTens 3aHMMaeT 5-e
mecTo nocne K. pneumoniae, P. aeruginosa, A. baumannii u
E. coli [37].

B ycnoBuax pactylwen aHTMbrnoTMKOpe3MCTEHTHOCTH
cnegyeT NOMHUTL O heHOMeHe «napansnensHoro yuiepbay.
OH 3aknoyaeTca B CenekumMm pesMCTEHTHOCTU He TOMbKO
cpeav LWTamMmoB Bo3byauTenewn, Ha KOTopbix Obina Hanpas-
nena ABT, HO n cpean MMKPOOPraHM3MOB, He ABMABLUMXCA
aTuonornyeckn 3Havumeimmn [41]. MNpexae Bcero peyb maet
0 MUKpOdriope kuweyHmka. AHTUOMOTUKM BbI3bIBaKOT rny6o-
Kne M3MEHEHNss MMKPOOMOTbI KMLIEYHWUKa, BKIoYas NOMUMO
NOBbILEHNS YCTOMYMBOCTU K aHTUBMOTUKaM YyMeHblueHne
BakTepnanbHOro pasHoobpasus n U3MeHeHWe YMCrEeHHOCTH
KINYeBbIX NOMne3HbIX kommeHcanos. MNpumveHeHne uedano-
CMOPVHOB COMPOBOXAAETCA BbIPaXXEHHbIM napannenbHbiM
yepbom, CBA3aHHLIM C PUCKOM KOMOHM3aLMW UNN NHAEK-
uun, Bbi3BaHHOW GakTepuamn cemencrsa Enterobacterales,
npogyumpytowmmu BINPC. Mpu ncnonb3osaHun kapbaneHe-
MOB MOXET BO3pacTaTb PUCK KOMOHU3aUMM Unn HMEKLNK,
Bbl3BaHHOW Stenotrophomonas maltophilia. B nccnegosaHum
W. Wangchinda n coaBt. coobuiaeTtcs, 4TO WHTEHCUBHOE
MCMONb30BaHME KOMUCTWHA Y rOCNUTanmn3MpoBaHHbIX nauu-
€HTOB NPMBOAUT K NOBOYHOMY yLLEepOy, CBA3aHHOMY C MOBbI-
LUEHHbIM PUCKOM KOMOHWU3aLMWN PE3UCTEHTHBIX K KONMUCTUHY
E. coli u K. pneumoniae [42].

B cnoxuBlenca cutyaumm HeOOoOLEeHKa 3HaYMmocTu
npobrnembl aHTUOBMOTUKOPE3UCTEHTHOCTM OpraHusaTopamu
30paBOOXPaHeHns W, Kak crneacTBue, OTCYTCTBME MnaHa
MEepONpUATUIA MO ee CAEPXKMBaHNIO NPUBOASAT K CEPbE3HbIM
nocneacTeMaM U AenarT cuTyauuio ¢ uHdekumsmm B8 MO
HeynpaenseMon.

MoHUTOPUHT 1 ynpaBneHue
aHTUBMOTUKOPE3UCTEHTHOCTLIO

B nocrnegHne HeCKONbKO NET NPOCMNEeXMBAETCA TEHAEH-
LS K yBENNYEHNIO Ha3Ha4YeHUs aHTMONOTUKOB AN NeYeHnst
MHEKUNIA, BbI3BaHHbLIX MUKpoopraHnamamu ¢ MITY. Tak, no
AaHHbIM HaumoHanbHoro Aoknaga npUMeHeHust aHTMoMoTu-
KoB B WcnaHuu, HasHadeHne ABIT ang neyeHna nHdekuun,
BbI3BaHHbIX MONMPE3NCTEHTHLIMU  LUTAMMaMu, YBENUYu-
nock ¢ 14,6 DDD/100 6onbHUYHbIX AHen B 2018 1. oo 16,8
DDD/100 6onbHUYHbIX aHen B 2019 1. n coctasuno 21,8%
OT 0obLero konu4yecTea rocnutanusauun. Cnegyet nog4dep-
KHYTb, YTO MoKasaHuem ans nposefeHuns ABT aBnsieTca wH-
dekums, noaTeepXaeHHasa KIMHUYeCKMMn, nabopaTopHbIMK
N UHCTPYMEHTanbHbIMM AaHHbIMKU. OgHako coobLiaeTcs, 4To
HepauuoHanbHoe 1 6eckoHTporbHoe npuMeHeHne ABIT B
MO pocturaet 25% [43]. B ynpaBneHun aHTMObUOTMKOpPE3n-
CTEHTHOCTbIO BaXKHbIM SABNSAETCS NOBbILEHWE PaLMOHAIbHO-
CTV npuMeHeHne ABI1, KOTOpOe OCHOBAHO Ha COXpaHEHUM
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3(pPEKTMBHOCTM AHTMOMOTMKOB 3@ CYET OrpaHMyeHust nx
HEHY>XHOrO MCNOMb30BaHWs, ONTUMU3aLMK JO3MPOBOK M MPO-
AOIMKUTENBHOCTN NEYeHns.

BaxHas ponb B paunoHanusaumm HasHadeHus ABT npu-
HaanexnT ObICTPON U KayecTBEHHoW GakTepuonornyeckomn
ONarHoCTUKe, NO3BONSAOLLEN 33 KOPOTKUI CPOK NOEHTUPULIN-
poBaTb MUKPOOPraHn3m A0 BUAa U Ha3Ha4uTb TapreTHylo Te-
panuto. Ho Tako metoq naeHTudukaumm natoreHoB AOCTY-
neH ganeko He Bcem MO. Noatomy oueHka hakTopoB pucka
MHMPEKUMN U OaHHBIX NTOKaNbHOW aHTUOMOTUKOPE3NCTEHTHO-
¢t MO aBnseTcsa BaXHbIM MHCTPYMEHTOM AN onpeaeneHus
amnupuyeckon ABT. B P® paspaboTtaHa cTpaTtudmkaums na-
LIMEHTOB MO PUCKY aHTUOBNOTUKOPE3NCTEHTHOCTM [41], NO3BO-
nswoLwas n3HavansHo caenaTb BeIGop B Nonb3y npenapaTos,
CnocobHbIX NPeooneTb BO3MOXHbIE MEXaHN3Mbl PE3UCTEHT-
HocTu Bo3byautenen. B uccnegosaHum G.T. Talbot n coasr.
YCTaHOBMEHO, YTO CTpaTuduKaums nauneHToB No3BONSET He
TONbKO paunoHanbHO ucnonb3oBatb ABI1, HO U CyLLecTBEH-
HO cHM3NTb YactoTy BBU [44]. Tak, cTpatudukaumus pucka un
npotokon Ansa npodpunaktnkn MOXB y KeHLWWH, nepeHecLumx
KecapeBo ceyeHune, 6bin BHeapeH B 6onbHuue Ha CpegHem
Banage. MNauneHTbl 6bINM pasgeneHbl Ha KaTeropym BbICOKO-
ro n Huskoro pucka MOXB. Mpynna HU3koro pucka nomnyyana
ofdHOKpaTHyl0 npodmnaktTuyeckyto gosy ABI n ctaHgapT-
HYI0 AaBsLLYIO NOBSA3KY. B rpynne BbICOKOro pucka BBefeHve
ABIN HaunMHanock Jo onepauny 1 NpoJoMKanock B Te4eHne
nepebiX 24 4 nocne onepauun. Kpome TOro, naumeHtam m3
rpynnbl BbICOKOTO pYCKa B TEYEHNE OOHOWN Hedenu Haknagbl-
Banu abcopbupytowyto nosasky. CormacHo utoram uccne-
aoBaHusi, yactoty MOXB yganocb cHuanutb ¢ 6,1 go 1,4%.
B ppyrom uccnepoBaHuu orpaHudeHne 6GeCKOHTPOrbHOro
npumeHeHns kapbaneHemoB Ansa nevenns BBW, accouun-
poBaHHbIX ¢ A. baumannii, NO3BONMIO CHU3UTb pacnpocTpa-
HeHHocTb BBU Ha 16,2%, a neTanbHOCTb cpeam naumeHToB —
Ha 9% [45].

B P® nporpamma, HanpaBneHHas Ha ONTUMK3aLMIO Npu-
meHeHuns ABIN B MO, nony4yuna HassaHue «CTpaternsi KoH-
Tpons aHTUMukpobHon Tepanun» (CKAT). B Hawen cTpaHe
CKAT peanusyetcs ¢ 2011 r. [41]. BaxxHbim ycnosnem CKAT
ABMAETCSH KOMMNMEKC OPraHn3auMoHHbLIX MEPONpUATUI, KOTO-
pbIn BKMOYAET B cebHA He TOMbKO MHAEKLMOHHBIN KOHTPOIb,
HO M Hanm4yme NONHOLUEHHO dyHKUMOoHMpytowmux B MO oTtge-
na KnuHM4eckom gapmakonorum, Mmkpobrnonormyeckon na-
6opaTopuun, oTaena rocnuTanbHbIX 3NUMAEMUONOroB, a Takke
pa3paboTky AOKYMEHTOB MO pauvoHanu3auMm MCcrnonb3oBa-
HWUS aHTUMKKPOBHBLIX Npenapatos (AMI).

CyLiecTByeT HeCKOMnbKO BUAOB NPOrpaMM Mo KOHTPOIio
3a uMCnomnb3oBaHWeM aHTMbuoTukos. [epBbin — npocnek-
TUBHbIA ayauT C MHTEPBEHLMOHHOW COCTaBmnstoLwwen n «ob-
paTHOM CBA3blO». JTa nNporpaMma MoOMoraeT 3HauyMTernbHO
YMEHbLUNTL Y4acToTy HeHaanexawero npumeHeHus AMI.
BTopon «pecTpuKTVBHBLIN» BWA NPOrpaMMm CBsA3aH C Heob-
XOAMMOCTbIO 0f00peHNs HasHayeHnst onpegeneHHbix AMI.
Takon noaxon cnocobCTByeT GbICTPOMY M CYLLECTBEHHOMY
CHWXKEHUIO YPOBHS NoTpebneHns aHTMbrnoTmkos [46].

Psio nccnepoBaHuii AEMOHCTPUPYIOT, YTO AEATENbHOCTb
komaHabl CKAT cnocobHa cokpatuTe notpebnexHue ABIT,
CHU3UTb NeTanbHOCTb BOMbHBLIX OT HMEKLMIA U ONTUMU3NPO-
BaTb 3aTparbl Ha neyeHune. Tak, B ronnaH4ckoM nccnegosa-
Hum komaHaa CKAT cakoHomuna 6onee 60 000 eBpo 3a rog B
ogHom otaeneHumn [47]. B CLUA cpegHas 3KOHOMUS CPeacTs
nocne BHEAPEHWS aHarnorM4yHoW NporpamMMbl MO KOHTPOMO
3a ABT coctaeuna 732 gonnapa CLWA Ha naumeHTa, cxo-
Xne TeHAeHuMn Habnganucb M B eBPOMNENCKMX CTpaHax,
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npn 3TOM OTMEYaeTCs, YTO KIHYeBbIM (PakTOPOM 3KOHOMMM
cpeacTB ObINoO CoKpalleHVe NPOAOIHKMUTENbHOCTM NpebbiBa-
Hus naunenTos B MO [48].

OpHuM 13 rnaBHbix komnoHeHToB CKAT aBnsieTca npo-
TOKON 3MMNMPUYECKON aHTUMMKPOBHOW Tepanumu (NpOTOKOn).
B npotokone, kak npaBuno, oTpaxaloTcs atanbl NPUHATUSA
pelweHuns o HasHadeHun ABT: cTtpatnudukaumns pyucka Hanm-
4YNa Pe3NCTEHTHbIX Bo3byauTenen u anddepeHumnpoBaHHbIe
cxeMbl amnupuyeckon ABT npu pasnuyHbiX UMHAEKUUSX.
MpoTtokon B MO pomkeH co3gaBaTbCA HA OCHOBaHWWM OaH-
HbIX O FOKanbHOW aHTUBUOTUKOPE3UCTEHTHOCTU B KaXAOM
otaeneHnn MO B xoge NpoBeAeHUs MUKPOOUOMNOrMyeckoro
MOHUWTOpUHra [41].

MwukpoBuronornyeckun MOHUTOPUHI BKIoYaeT cbop, aHa-
13 1 nHTepnpeTaumio uHOpPMaLmMm O LMPKYIMPYIOWUX na-
ToreHax. Mwukpobuonornyeckuin MoHUTOpuHr B MO moxet
NPOBOAUTLCA B MNAHOBOM MOpPsAKe B paMKkax TEKyLlero Ha-
6nogeHns npy OTCYTCTBUM NPEANOCHINOK HebnaronpusaTHOW
anugemuyeckon cutyauun. B takom cnyyae obsasatenbHoOMy
MWKPOBMONOrM4ecKoMy WCCreAoBaHUIO MNOANEXaT nauneH-
Tbl C MPU3HaKaMn UH@EKUUN, NaUUEHTbl C BICOKMM PUCKOM
pa3BUTUS MHMEKUMN, a Takke NauMeHTbl, HaXoaALWwmecs B OT-
AeneHnsaxX NoBbILLEHHOro pucka Bo3HUkHoBeHust BB. Mukpo-
6uonornyecknii MOHUTOPUHT MO 3MMOEMUONOrMYECKUM MOKa-
3aHUSIM NPOBOAMUTCA B Cry4Yae OCMOXHEHUS 3NMOEMUYECKon
CMTyauum No AaHHbIM PETPOCMEKTUBHOMO ANMAEMMUONOrnYe-
CKOro aHanm3sa u pesynbsratam TeKyLLero MMKpobmonorm4yecko-
ro HabnogeHus. B gaHHOM criyyae uccrnegoBaHuio noanexar
naumeHTbl 1 0O6bEeKTbl BHELIHEW Cpeabl TeX CTPYKTYPHbIX Nod-
pasgeneHvn, rae 6binu BbiSBMEHbI NPU3HAKN 3NMAEMUYECKOro
Hebnaronony4yusa. Takke Lenecoobpa3Ho NnpoBeaeHne MUKPO-
610oNOrM4eckoro MOHNTOPUHIa MEANLIMHCKMX TEXHOMNOIMNIA, NOo-
3BOMAOLLEro MAeHTUdMLMpoBaTb PUCKK NpucoeanHeHns BBU
B XO[€ PasnuyHbIX MeQULMHCKMX BMeLlaTenscTs [49].

B HacTosilee BpeMsi B KITMHWYECKYIO MPAKTUKY aKTUBHO
BHEOPSAIOTCA CUCTEMbl MOHWUTOPWHra, MO3BOMSIOWME B pe-
XMMe pearnbHOro BpeMeHn aHannsmpoBaTb MHAOpPMaUMIO O
YyBCTBMTENBHOCTM MuKpoopraHuamos [50]. B P® B pamkax
MOHWUTOPUHra aHTUBMOTMKOPE3NCTEHTHOCTN peann3oBaHbl
npoektol «PE3OPT», «PEBAHLU», «MAPA®OH», «[le-
rac», «START», «HOTA», «MARS», «STENT», «SPARSY»,
«dapmucy, «NPRS». B 2016 r. B P® 6bina paspabortaHa
oHnamnH-nnatcpopma AMRmap, cogepxaliaa nHdopmaumio
O YYBCTBUTEMLHOCTY MUKPOOPraHNM3MOB B Pa3fnnyHbIX CyOb-
ektax P®. K kntoyeBbiM npeunmyiectBam AMRmap MoxHo
OTHECTW pasBepHYTYl0 CUCTEMY aHanu3a v npeacTaBneHns
AaHHbIX, Hanuyne KackagHoW cBsi3n B pabote uUNLTPOB,
HaACTPOMKN MO COXpPaHEHWIO N OOMeHy pesynsratamu, LWn-
poKkui nepeveHb BMOOB MUKpoopraHnamos u AMI [51]. B
2019 r. B P® nosiBunacb Hay4Has paboyas OHnanH-cpeaa
AMRcloud, nossonsioLasn 3arpyxarb, aHanM3npoBaTb AaH-
Hble NoKanbHOro MUKpobronormyeckoro moHutTopuHra MO u
BM3yanuanposaTtb pesynbraTbl aHanuaa [52]. B 2022 r. npea-
cTaBneHa oHnaviH-nnargopma AMRnote, HanpasneHHas Ha
co3gaHue, pefdakTvposaHue, oOMeH NMpOoToKonaMn U anro-
putmamn AMT.

Takvm obpa3om, npoBeaeHne MUKPOBMONOrM4eCcKoro Mo-
HUTOPWHra 1 n3y4yeHvne eHoTMNa pe3nCTEHTHOCTU LUTAMMOB
MUKPOOPraHNM3MOB SABNSAITCA BaXHENWWMU 3dneMeHTamu
KaK ans onpeaeneHunst Taktukn amnupuyeckon ABT, Tak 1
ANs NpoBedeHUs 3NMOEeMMONOrM4eckoro Hag3opa, KoTopblii
NoO3BOMSIET CBOEBPEMEHHO U aAeKBaTHO hopMmnpoBaTb KOM-
nnekc MeponpuaTUA B LENsX co3gaHmsa 6esonacHom anuae-
MUWOMOrnYeckon cpefpbl ANA NaUMEHTOB.

MepcnekTMBHas o6nacTb uccnegoBaHus
B 00OLLEeCTBEHHOM 34paBoOXpPaHeHUN — UH(eKLUM,
cBsi3aHHbIe C NpeALlecTBYOLEN rocnuTanusaumen

MoBTOpHas rocnuTanuaauusi NPpUBINEKAET BHUMaHME BCEX
CTpaH Kak NnoTeHuManbHbIA nokasaTenb KayecTBa MeauumH-
CKOW MOMOLUM W OKasblBAET 3HauMTenbHoe (UHAHCOBOE
BMUSIHUE HA CUCTEMY 34PABOOXPAHEHUSI. YCTaHOBMNEHO, YTO
nepeHoc wrammoB mMexay MO noteHumansHO cnocobcTBy-
eT hOpPMUPOBAHNID Y MUKPOOPraHU3MOB PE3NCTEHTHOCTH, a
TaKke yBenuuusaet WwaHcbl pa3sutua BBU Ha 9% [53].

BBW B HacTosiLee BpeMs paccMaTpuBaroTCsl, Kak npa-
BUMo, ¢ nosuummn ogHo MO. B gaHHOM cniyyae uHdekumm
naeHTUMULMPYIOTCS Y NaumeHTa B MOMEHT TEKyLLEN rocnu-
TanusauMmM M He BCEerga YYMTbIBAKOTCA Ha MOCNEeayHLUMX
aTanax okasaHusi MeaMUMHCKOW nomolun. KpaviHe BakHO
0oco3HaBaTb, YTo BBU mMoryT nposiBnsitbcsa y nauMeHToB Mo-
cne Bbinuckn u3 MO [54]. B Takom cnydae nauumeHT obpa-
waetca B apyryto MO, koTopas Takke WUCMbITbIBAET 3HA4U-
TenbHble TPYAHOCTM B Bblibope amnupuyeckon ABT 1 Hecet
3Ha4nTENbHbIE 3KOHOMMYECKME pacxodbl [55]. Tak, B uccne-
[OBaHUW, NPOBEAEHHOM B KpynHoW GonbHuue [MakucTaHa,
Hanbonee YacTbiMy NPUYMHAMM NOBTOPHON rocnuTanM3aumm
naumeHToB B TeveHne 30 gHel nocne Bbinucky Gbinu nepcu-
cTeHums cumntomoB (43%) n BBU (29%) [56]. CoobuiaeTcs,
4yTo B 76% cny4dasax MOXB, cBsizaHHble C opToneamnyeckom
onepauuven, MaHUECTUPYIOT NOCcre BbIMUCKUA U3 CTaluoHa-
pa [57].

Cnepnyet 0TMETUTb, YTO KOMOHU3aUNsi BHYTPUOOMNbHUYHbI-
MU MWKPOOPraHM3mMamy B MOMEHT TEKYLLEN rocnuTanaaumm
BMUSIET Ha PUCK PasBUTUS UHAEKUUK B ByaylieMm. YyeHble
u3 Kutas usyunnum pucku passuTns UHEKLNK, accoLUmMpo-
BaHHOW C rpamMoTpuLaTenbHbIMU 6akTepUsMN C MHOXKECTBEH-
HO NEKapCTBEHHOW YCTOMYMBOCTBIO, Cpeau NalMeHTOB,
KONOHM3UPOBaHHbLIX rpamMoTpuuaTenbHbiMKM GakTepusimm ¢
MHOXECTBEHHOW NeKapCTBEHHON YCTONYMBOCTHI B MOMEHT
npeglwecrtsyowen rocnutanusaumm [58]. B mnccneposaHve
Obiny BKNtoYeHbl 817 MauUMEHTOB C HanuMuMem MOATBEPXK-
OEHHON KONMoHu3aumen rpamoTpuuatensHeiMu 6akTepusamm
C MHOXECTBEHHOW NeKapCTBEHHON YCTOMYMBOCTbLIO (Kak Mu-
HUMYM K TpeM pasHbiM knaccam ABI1) u gokymeHTanbHbIMU
AaHHbIMU O HabntofeHun nocne BbiINUCKM. Bo Bpemsi Teky-
e rocnuTanusaumm y naumMeHToB Hambornee pacnpocTtpa-
HEHHbIMU  KOTNTOHU3VPYOLWUMN  MUKPOOpraHmamamm  Obinu
E. coli (37,6%), A. baumannii (25,6%), P. aeruginosa (17,6%)
n K. pneumoniae (16,8%). MNMocne Bbinuckn 129 nauneHToB
VUMENU MO KpawHeh Mepe OAWH 3Nu30f4 nocrnenyroLwen WH-
dekunm B TedeHne 12-mecsiyHOrO nepuopa HabnogeHus.
CpefHsisi NpoAoImMKUTENBHOCTb BPEMEHU OT Bhbinuckn n3 MO
[0 NepBOro nocrneaymoLlero anu3oaa MHgekLmMn coctasnsana
74 pHs. MHOM 6binn Hanbonee Yacton hopmori nocnenyto-
e uHdpekunn (66,7%), fanee cnegosanu VIMBI1 (24,8%)
n NOXB — 7,8%. NMocne BbINUCKK B TedeHne 12-Mecsi4HOro
nepuoga HabniogeHus Obino 3apeructpupoBaHo 148 ne-
TanbHbIX cnyvaes, 53 (35,8%) 13 HUX ObinNu cBA3aHLI C UH-
ekumnsiMu, accoummMpoBaHHbIMKU C FpaMoTpuUaTENbHbLIMU
GaKkTEPUSIMM C MHOXECTBEHHOW NeKapCTBEHHON YCTONYMBO-
CTblo. MccnepgoBatenu obpalialT BHUMaHWe, 4YTto 3Tu pe-
3ynbTaThl BaXKHbl ANsl ONpeaeneHust TakTuku 3MnupuYeckomn
ABT npu nevyeHUn paHee rocnUTannaMpoBaHHbIX NauneHTOoB.

M. Samarkos n coaBT. ycTaHOBMWMK, YTO OCHOBHOW Npu-
YMHOW amMnMpuyeckoro HasHadeHust ABIT pesepBa (kapbane-
HEeMBbI, KONIMCTUH, TUrEeLMKINWH 1 LedTasnamm/aBubakram) sie-
nseTca HeAaBHAS MpeflecTsyowasa rocnutanusaums [59].
WccnepoBaHne nNpoBoAMOCh B KIUMHUMYECKOW OOnbHULE Ha
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550 koek. B HabniogeHne Obiny BkNtoveHbl 189 nauyneHTos,
HaxoOALWMNXCH Ha NeYeHN B COMaTUYECKUX OTAENEeHnsAX cTa-
uuoHapa. CormacHo pesynsratam uccrnegosanus, B 72,7%
cryyaeB MPUYMHON Ha3Ha4YeHWss aHTMOWOTWMKOB pesepBa
Obina UMEHHO HedaBHAS MpefLwecTByoWas rocnuTanvsa-
umns (125 naumeHtoB mM3 172), Tarwke OGbINO yCTaHOBMEHO,
YTO valle naumeHTam HasHayancs meponeHem (74,4%).
M.R. EIman un coaBT. oueHunun 4actoTy BO3HMKHOBEHMA KA-
MMM y nauneHTtoB nocne Bbinucku ud MO. BonbHbiX, y KO-
TOpbIX He 6bino MBI Bo BpeMs TekyLuen rocnutanm3aumm,
Habnoganu B TeveHne 30 gHen nocne Bbinucku. CornacHo
pesynstatam uccnegosaHus, yactota KAUMMI1 coctaBuna
29,8 Ha 1 000 GonbHbIX. MiccnegoBatenu obpaliatoT BHU-
MaHue Ha T0, 4To KAVMIT mMoryT nposBnaTbCcs y naumMeHToB
nocne Bbinuckn n3 MO, 4to TpebyeT pacLumpeHns Mmeponpu-
ATUA NO 3NMAEMMONOTMYECKOMY HaAs3opy W opraHusauuu
NPeeMCTBEHHOCTM OKa3aHWsi MeguLUHCKon nomolm [60].

3aknio4veHue

Mpo6nema BBW octaetca rnobanbHbIM BbI30BOM AJst
CUCTEMbI 30paBOOXPaHEHNs BO BCEM Mupe, Npexae BCero,
B pesynbrate ObICTporo oopMMpoBaHUS U pacnpocTpaHe-
HUA rocnuTanbHbIX WTaMmoB, obnagatowmx MITY. NeyeHue
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AHHOTAUMSA

KuweyHas mukpoburota (KMB) MoXeT onocpejoBaHHO Ha CUCTEMHOM YPOBHE BNMATb Ha npoTekaHne octeaptpuTta (OA) 3a
CYeT CTUMYNSALMM XPOHNYECKON Hecneumndmnyeckor BOCNanuTenbHONW peakumMn B CMHOBManbHoOW obonoyke n cybxoHapans-
HoW kocTu. Ee npuynHOn SBRSETCS NOBbILEHME KONMMYECTBA LMPKynupylowmx nunononucaxapugos (JINC) 6aktepransHon
cteHkn. KMB mMoXeT Takke NMpoBOLMPOBAThL pa3BUTME METAboNMYeckoro CMHAPOMA, YTO CBA3bIBAET ABE HeOOXoaMMble Co-
ctaBnsaowme natoreHeda OA. Pesynesratom npsmoro Bosgencteua KMB sBnseTtca popmmpoBaHme cMHOAPOMa NOBbLILLEHHON
KvwevHon npoHmuaemocTy (leaky gut syndrome) ¢ aktuaumen JIMNMC GakTtepuanbHOM CTEHKN U cnaboBbipaXXeHHOro Bocna-
neHusi, NPoBOLMpPYHOLLEro BbipaboTKy MpoBOCManNMUTENbHBLIX LUTOKMHOB. VX BO3OeCTBME aKTMBMPYET CUHOBMOLUTBI U XOH-
ApouuTbl ¢ nocnepytowen npoaykumen IL-6 n IL-8, 4To cnoco6CcTBYET NepcncTeHumMm BocnaneHns. KoppensunoHHbI aHanus
nokasan CBsi3b Tpex TakCOHOB ¢ nopaxeHunem cyctaBoB OA. Mopsagok Desulfovibrionales n pog Ruminiclostridium 5 cBasaH
¢ OA koneHHoro cyctaBa, cemenctso Methanobacteriaceae — kak ¢ OA koneHHoro cyctaea, Tak 1 OA nobor nokanusaumm.
MosieneHue n cteneHb 06CeMeHeHHOCTU podoM Streptococcus KOppPeNMpoBarnm ¢ BbipaXXEHHOCTbIO 6onesoro cuHapoma. Me-
Tabonmyeckmin CUHAPOM MOXET Kak MpoBOLMPOBaTh pa3BuTue AvcbakTepnosa, Tak u 9BNATbCA ero cnegcrauem. VMisameHeHne
cocTaBa MUKpOBKOTLI B BUAe npeobnaganus poaa Clostridium v Buga Staphylococcus aureus npy CH/XEHUN pa3Hoobpa3sust
MUWKPOOPraHM3MOB aCCOLIMMPOBAHO C yBEMMUYEHNEM KOMNMYECTBA XMPOBOW TKaHW B OpPraHvuame, AucnunuaeMmen, MHCynnHope-
3UCTEHTHOCTBIO C HapyLUeHnamMu yrinesogHoro oomeHa. Huskme yposHu JIMC B kpoBKU 0OHapYXMBAKOTCS Y NALMEHTOB C OXU-
peHneM Jaxe npu oTCYTCTBUM SBHOTO ovara nHdekumm n3-3a Hapywenun B KMB, oHu nogatot curHansl Ha TLR-4, 3anyckas
cucTemMHoe BocnaneHune. B nccnegosaHnax 6bino nokasaHo MOMOXMTENbHOE BNUSIHUE Ha3HaYeHus nNpo- U NpebrnoTnkos Ha
TeyeHne OA, uTto aenaeT KMB nepcnekTvBHON MULLEHbIO NneveHns n npodunaktukm OA.

KnioueBble cnoBa: 0CTeoapTpuT, AncbakTeprnos, MeTabonmMyeckuii CUHAPOM, KULLEYHas MUKpobuoTa.

KoHdnukT nHtepecos: aBTOpbI 3aaBNSAT 06 OTCYTCTBUM KOHMPNMKTa UHTEPECOB.

®duHaHCcUpoBaHue: nccrnefoBaHue He MMeno (PMHaHCOBOW NOOAEPXKKU.
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Abstract

The intestinal microbiota (IMB) can indirectly affect the course of ostearthritis (OA) at the systemic level by stimulating a
chronic nonspecific inflammatory reaction in the synovial membrane and subchondral bone, the cause of which is an increase
in the amount of circulating lipopolysaccharides (LPS) of the bacterial wall, as well as provoke the development of metabolic
syndrome, which links the two necessary components of the pathogenesis of OA. The result of direct exposure is the formation
of leaky gut syndrome with the activation of LPS of the bacterial wall of mild inflammation, provoking the production of pro-
inflammatory cytokines, the effect of which on synoviocytes and chondrocytes leads to their activation with subsequent
production of IL-6 and IL-8, which contributes to the persistence of inflammation. By correlation analysis, the relationship of
three taxa with OA joint damage was proved, namely, the order Desulfovibrionales and the genus Ruminiclostridium 5 — with
knee joint OA, Methanobacteriaceae — with knee joint OA, and OA of any localization, and the appearance and degree of
contamination with the genus Streptococcus correlated with the severity of pain syndrome. The metabolic syndrome itself can
provoke the development of dysbiosis, so it can also be its consequence. A change in the composition of the microbiota in the
form of the predominance of the genus Clostridium and the species Staphylococcus aureus with a decrease in the diversity
of microorganisms is associated with an increase in the amount of adipose tissue in the body, dyslipidemia, insulin resistance
with impaired carbohydrate metabolism. Low levels of LPS in the blood are found in obese patients even in the absence of
an obvious focus of infection due to violations in the CMB, they signal TLR-4, triggering systemic inflammation. Studies have
shown a positive effect of prescribing pro- and prebiotics on the course of OA, which makes IMB a promising target for the

treatment and prevention of OA.
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BBepgeHue

Octeoaptput (OA) sBngetca ogHum u3 Hanbonee pac-
NPOCTPaHeHHbIX 3aboneBaHW ONOPHO-ABUraTenbHOro an-
napara, KOTOpOe XapaKTepu3yeTCsi Nporpeccupyromm Te-
YeHMeM C MOCTEMEHHbIM HapyLUeHWeM CTaTOAMHAMUYECKON
YHKUMM Yy naumeHTa M 3HaAYUTErNbHbIM CHMXEHMEM Kade-
cTBa Xun3HU. Okono 240 MnH 4YenoBek B Mupe CTpagatoT oT
atoro 3abonesaHusa [1, 2]. JkoHOMMYecKasi cocTaBnsoLLas
3Ha4ymmocT OA obycrnoBneHa AOPOroBU3HOW feYeHns U3-
3a HEBbLICOKOM 3(PHEKTUBHOCTN KOHCEPBATUBHOW Tepanuu u
NporpeccmpytoLlero paspyLleHnst CycTaBHbIX MOBEPXHOCTEN,
TpebyloLLero NpoTe3aMpoBaHns NopaXKeHHbIX cycTasos [3].

B natoreHese OA onncaHbl HECKONbKO MocnegoBaTenb-
HbIX 9TanoB. B oTBeT Ha maTtonoruyeckoe BO3OEWCTBUE U3-
HayanbHO MPOUCXOAUT peakTUBHAas rMnepTpodust XoHAPO-
LUMUTOB, KOTOpasi COMPOBOXAAETCS MOBbLILIEHNEM CEKpeLMM
kaTtabonuyecknx akTopoB C YMEHbLUEHMEM CUHTE3a Xpsi-
LLeBbIX NpoTeornMkaHoB. B nmpouecce gereHepauun xpsilia
HabntogaeTcs akTMBaLusi OCTEOKNacTOB C paspyLUeHuEeM
cybxoHapanbHon kocTu. [aTonoruyeckne pereHepaTuUBHbIE
M3MEHEHUS BKNOYalT obpasoBaHMe OCcTeodUTOB, AereHe-
paLmio CBSI30K U MEHWUCKOB Y YTOSLLEHME CYCTaBHOM Karncyrbl
[4, 5]. OCHOBHbBIMMW KIMHUYECKMMU NPOSIBAEHUAMU Y NaLMNEH-
Ta sBnaTCA 60Mb U CHUXKEHWE NOABWXHOCTM CycTaBa.

KneTouHbIh cocTaB cuHOBManbHon >xuakoctn npu OA
KnaccuuumMpyeTcst kKak «HeBOCNanuTeNnbHbINY, HO Konuye-
CTBEHHOE COAepKaHue NENKOLUTOB B HEN MOXET Bapbupo-
BaTb B LUMPOKOM AmanasoHe (T. e. oT 100 go 2000 Ha mm,
HO He BblLle 3TUX 3Ha4YeHun) [6], B OCHOBHOM OHUW NpeacTaB-
neHbl makpodaramv n T-numdoumTamu, KoTopble Takke
onpegenslnTcs B WHUMbLTpaTe CUHOBMANBLHOW OBOMOYKN.

OpHako BocnanuTenbHble U3MEHEHUSI B TKaHAX CyCTaBOB
6onbHbIX OA foKasaHbl C MOMOLLLIO COBPEMEHHbLIX METOAOB
BM3yanu3auum, HO NPOSIBNEHUSA NX HAMHOIO MeHee Bblpae-
Hbl NO CpaBHEHUIO C apyrumn apTputamun. CBSA3b BbIpaXeH-
HOCTW BOCManUTErNbHbIX M3MEHEHWUI C MporpeccupoBaHvemM
3aboneBaHVs Takke Aoka3aHa, a MHOrmMe LIMTOKUHbI yXKe UC-
nonb3yloTcs B kKadecTBe buomapkepoB cteneHun Tsbkectn OA.
HecmoTps Ha umetoLLytocs AokasaTenbHyto 6a3y, octaetcs
OTKPbITbIM BOMPOC, Kaknme MexaHu3mbl npeobnagarT npwu
pasBUTUM 1 NPOrpeccupoBaHnM BoCnaneHnsa B cyctaBe npu
OA u kak Hambonee 3pEKTUBHO MX CKOPPEKTUPOBATbL Te-
paneBTuyecku [6].

[JokazaHo, 4To Kuwe4Has mukpobuota (KMB) yyacTy-
€T B perynupoBaHuv 1 nogaepxaHum romeocrasa, npowec-
COB OCHOBHOro obmeHa, (PyHKLMIA MMMYHHOW CUCTEMBI, a
Takke BblpaboTke LMTOKMHOB U Helipomegmnartopos [7]. Ha
CUCTEMHOM YPOBHE OHa MOXET ONocpeAoBaHHO BNUSTb Ha
npotekaHue OA 3a cyeT CTUMYNSLMU XPOHMYECKON Hecnew-
ndryeckor BocnanuTenbHOM peakuum Ha UMMYHHOW OCHOBE
KaK B >XKMPOBOW TKaHW, Tak U B CMHOBMAsNbHOM 0BONoYvke u
cybxoHapanbHOM KOCTU, NPUYMHOW KOTOPOW SBNSETCH MOBbI-
LeHWe KOnu4yecTBa LIMPKYNUPYOLWMX nunononvcaxapnaos
(JINC) 6aktepuansHor cteHkn [8—10], a Takke NpoBOLMPO-
BaTb pa3BMTUE MeTabonMyeckoro CMHApPOMa, YTO CBSI3biBa-
eT OBe Heobxoaumble cocTaBnsowme natoreHesa OA [11].
YunTbiBasi HeobxoaMMOCTb onpeaeneHuss npodunaktTuye-
CKMX W TepaneBTUYECKUX BMeLlaTenbCTB, HaueneHHbIX Ha
moaudpmkaumto natoreHesa OA, Eponeiickoe ob6LiecTBo
Nno KNMHUYECKMM N SKOHOMUYECKMM acrnekTam OCTeonoposa,
ocTeoapTpuTa 1 3aboneBaHuii ONopHO-ABUraTenbHOro anna-
pata (ESCEO) co3sano pabouyto rpynny aKCnepToB Ans pac-
CMOTpeHust noteHumanbHoro Bknaga KMb B passutne OA,
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nockonbky ponb KMB noarteepxpaetcsi mccrnegoBaHUsIMU
Kak Ha >*wuBOTHbIX mogensx OA, Tak n 'y nmogen [11].

Llenb gaHHoro o63opa: cuctematmsaumst AaHHbIX O ponm
MUKPOOMOThI KuLevHuKa B natomopdoreHese OA, cBsA3aH-
HOW C aKTMBauMen BOCManuTENbHOro mpouecca B CycTaBe
npy BNUSIHUM OPYrUX YCTAHOBMEHHbIX (hakTOPOB pucka, B
nepBylo oYepenb OXXMPEHNS.

dakTopbl pUCKa U UX NaToreHeTU4YecKoe 3Ha4YeHue
ana OA

BeigenstoT cnegyowme caktopbl pucka passutua OA:
BO3pacT craplue 65 net, HapyleHe COOTHOLLEHNS CycTaB-
HbIX MOBEPXHOCTEW, TPaBMbl B aHaMHese, Xupyprudeckue
BMeLLaTenbCcTBa Ha cycTaBax, M3bblITovHas macca Tena, co-
npoBoOXAalLLascs yBenmyeHnem obbema agunoumTos, CTu-
MyNUPYIOLLMX BbIpaboTKy MpoBOCnanuTenbHbIX LUTOKMHOB
[12], n HakonneHeM B XXMPOBOW TKaHN MaKpogaroB NPOBOC-
nanuTenebHoro ceHotuna (M1), a Takke pa3BuTne SHOOTENU-
anbHOW AMCYHKUNN.

MpoBocnanuTenbHble Makpodarn >XMPOBOW TKaHW CMo-
COOHbI 3anyckaTb pa3BUTUE XPOHWYECKOTO CUCTEMHOIO U
MECTHOrO BOCManeHnsi C MOBbILEHNEM COOEPXaHWUS Mpo-
BOCNanuTENbHbIX LUTOKMHOB, B TOM 4uCle B CMHOBUAnb-
How »xunagkoctn [12, 13]. Cpean LMTOKMHOB, BblAeNseMbiX
XKMPOBOW TKaHbIO Y MauMeHTOB C M3OBLITOYHOW Maccon Tena,
CrnocobHbIX aKTUBMPOBATb BbIpabOTKy MpoBOCHanNUTENbHbIX
(haKkToOpoB WM MAaTPUKCHBIX MeTansonpoTenMHas, BblAensioT
aQuMOUMTOKMHBI (NEenTWH, aAWMOHEKTUH, PE3UCTWH, 4Yeme-
puH, IL-6, TNF-a), peuentopbl K KOTOPbIM 3KCMPECCUPYHOT
XOHOPOUUTLI, Makpodarn n numdouutbl. Takum obpasom,
aaQuMoOUMTOKMHBI  CMOCODCTBYIOT BOCMANEHWI0 CUMHOBUAnb-
HOW 060MoYKM, AereHepaummn Xpsilia n pa3pyLleHuto CyoxoH-
apanbHown kocTu, obycnoenueas natoreHes OA [13].

JononHuteneHblM  (hakTOpoM BbIPabOTKM aAMMNOKNHOB
ABMSAETCH YBENUYEHWEe KONMMYEeCTBa XXMPOBOW TKaHU C BO3-
pacTtom, B TOM YMCre B MHTpanaTennspHbIX XMPOBbIX OTMO-
XKEHUSIX, KOTOpble SABMASIOTCA OCHOBHbIM WCTOYHWKOM afu-
NMOLMTOKMHOB B KOMEHHOM cycTaBe. C BO3pacTOM KIeTKM
CyCTaBOB MOABEPralTCs CTapeHuto, BbI3BAHHOMY pennvka-
TUBHBIM UCTOLLEHNEM, YKOPOYEHNEM TENIOMEP, OKUCIUTENb-
HbIM CTPECCOM M MoBpexaeHneM xpomatmHa Bo Bpems OA.
OpHoM 13 xapaKTepHbIX OCOOEHHOCTEN CTapelLwwmx KNneTok
ABIAETCS TO, YTO OHU SKCNPECCUPYIOT PAKTOPbI CEKPETOPHO-
ro cpeHotmna, ceasaHHble co ctapeHnem (SASPs) [14]. Ko-
nnyectso IL-6 n TNF-a — agunouMTOKMHOB, onpeaensiemblxX
Kak MCTUHHbIe SASPS, NoBbILIaeTcA B CUHOBUAIbHOW XWUAKO-
ctr npy OA [4], OHM NEerko NPOHMKAKT B XPSLL, U aKTUBUPYHOT
aereHepaTtuBHbI kackag [13]. C BospacTtom Habnopaetcs
CHWKeHne GakTepuanbHOro pasHoobpasunss KMB, a Takke
U3MEHEeHNEe OOMVHUPYIOLLMX BUOOB WU CHWDKEHMEM KOnnye-
CTBa MonesHbIX ¢ npeobnagaHnem GakrepouaoB 1 obunus
Clostridium [15], 4To 060CHOBbLIBAET BO3pacT Kak chakTop pu-
cka pa3sutnst OA ¢ TOYKM 3peHuns nameHeHns KMb.

MaToreHeTu4yeckoe 060CHOBaHUE y4acTUA MUKPOOUOTBI
KULIEeYHUKA B CTaHOBIeHun un nporpeccun OA

KMB — 3TO COBOKYMHOCTb NMOMNYNsUMN KULWEYHbIX MUKPO-
6oB, obrnagalwoLLMX MHOXECTBOM MECTHbIX M OTAaneHHbIX
achdekToB Ha opraHM3mM. B Hopme ee OCHOBHbIMW NpeacTa-
BUTENSMU aBnstoTca Firmicutes u Bacteroidetes, 3a KOTOpbI-
Mu cnegytoT Verrucomicrobia, Actinobacteria, Fusobacteria,
Proteobacteria u Cyanobacteria [16]. KMB obnagaet nps-
MbIMW 1 OMocpeaoBaHHbIMM 3ddhekTamn, OKasbiBaOLLMMU
cuctemHoe BnmsiHue npu OA. Pesynsratom npsiMoro Bo3-
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AeNCcTBMA ABnseTca PopMUpPOBaHNE CUHOPOMA MOBbILIEH-
HOW KULLEYHOW npoHuuaemoctn — leaky gut syndrome [17]
¢ aktuBaumen JINC 6GakrtepmanbHoW cTeHKn cnabosbipa-
XKEHHOro BOCManeHus, MpoBoLMPYoLWEero BblipaboTky npo-
BOCNanuTEnbHbIX LUTOKMHOB [7], BO3OENCTBME KOTOPbLIX Ha
CMHOBMOLMTBI U XOHOPOLUTLI MPUBOAMT K MX akTuBauum C
nocnegywowien npogykuuen IL-6 n IL-8, yto cnocoberByet
NnepcuCTEHLMM BOCMaNeHns npu CHWMKEHUN aKTUBHOCTM pe-
rynsaTopHeix T-numcdounTos [18].

Z. Huang n V.B. Kraus (2016) cchopmynmposanu moaens
«ABOWHOro yaapa» naroreHeda OA, B KOTOpPOW nepBbiM dak-
TOPOM SBMSETCH akTMBauus Makpodparos TkaHu cyctasa no-
cpeacteom JMNC yepes Toll-like receptor 4 (TLR-4), a BTOpon —
3TO aKTUBaUMsa MakpodaroB MOMEKYNApHbIMW NaTTepHamu,
CBSA3aHHbIMU CO CTPYKTYPHBLIM NOBpeXAeHnemM cyctasos [19].
Bbino nokasaHo, 4to yposeHb JIMC ot KMB B kpoBuM 1 cMHO-
BManNbHOW XMAKOCTN KOPPENMPOBan C TAXeCTbio TedeHns OA
1 BblpaXXeHHOCTbIO Bocnanenust [20].

Cpeam LUMTOKMHOB, NOAOEPXKUBAIOLLMX XPOHUYECKOe BOC-
nanexue, eoligenstot IL-1B, IL-6, IL-8, TNF-a, IL-2, IL-7, IL-15,
IL-21 1 MIP-1a, kOTOpble aKTUBMPYHOT MaTpPUKCHYIO MeTar-
nonpotenHasy-13, BbI3bIBAKOLLYHO AereHepaumio XpsiLeBon
TKaHW, 4YTO 3aMmblKaeT Lenb natoreHesa [7, 17, 21]. B uccne-
[oBaHUAX OblNo nokasaHo, YTo uctouweHne KMB, BbiaBaHHOE
npMeMomM aHTUBMOTUKOB, MOXET obnerynTb NporpeccupoBsa-
Hue OA [21]. Mo MHeHuIo ApyrMx nccnegosatenen, Haobopor,
uctowerHve KMB moxet 3ameanutb passutne OA 3a cuer
YMEHbLUEHUS CTEMNEeHN BOCManeHnsa U CHWXKEHUS Kcrpeccum
6enkoB, MOAYNMPYOLLMX CUrHanbHbIn nyts Wnt [22].

X.-H. Yu u coasrt. (2021) B nccnegoBaHum MCnonb3oBa-
N CBOAHbIE CTAaTUCTMYECKME AaHHble KPyNHOMAacLITaOHbIX
o6LLereHOMHbIX accoumaTuMBHbIX uccregosaHui (GWAS)
ANst OLUEHKN NPUYMHHO-CNEACTBEHHOW CBA3WM MEXAy cocTa-
BOM MWKPOOMOTBLI KMLIEYHMKa 1 puckoM passutma OA. ly-
TeM KOppensunoHHOro aHanuaa bbina Aoka3aHa CBs3b Tpex
TakCOHOB C nopaxeHuem cyctaBoB OA, a UMEHHO MopsiAoK
Desulfovibrionales n pop Ruminiclostridium 5 — ¢ OA «ko-
neHHoro cycrtaea, cemencTBo Methanobacteriaceae — kak
¢ OA koneHHoro cyctaea, Tak n ¢ OA niobon nokanusa-
uun [23]. MosiBneHne n creneHb 06CEMEHEHHOCTU POAOM
Streptococcus koppenupoBanu ¢ BblpaXeHHOCTbIO 6oNeBoro
cvHgpoma [24]. Y. Zhao u coasTt. (2018) noateepavnu Ha-
nuyne GakTepuanbHbIX HYKIEWHOBLIX KUCNOT B CMHOBMWAsb-
HOW XMAOKOCTU U cMHOBManbHon obonoydke nauneHToB ¢ OA.
BrnonHe BeposiTHO, 4YTO 3Tn BakTepum, BbISBNSIOWMECS B CY-
cTaBax, NMepeHOCATCA U3 KULEYHMKa Yepes NOBPEeXAEHHbIN
KvweYHbin 6apbep [25].

CBs3b OA c HapylleHneM MUKPOOMOTbI KALLEYHMKA
M MeTabonmyeckum CUHAPOMOM

OnocpenoBaHHbIM MexaHu3MoM, bnarogaps KOTOpoMy
HapyLueHne coctaBa KMB moxeT cnocobcTBoBaTh pa3BmTuio
OA, saBnsieTca pasBuTue mMeTabonmyeckoro cuHapoma, Ans
KOTOPOro xapakTepHbl abgoMuHanbHOe OXMpeHWe, NHCYNu-
HOPE3NCTEHTHOCTb M runepnunuaemusa. Metabonuyeckun
CVMHOPOM MOXET Kak NpoBOLMpOBaTb pa3BuTne aucbakrepu-
03a, TaKk 1 aBnaTbCcA ero cneacranemM. Huskune yposhum JTNC
B KPOBM OGHapy>Xu1BaloTCH y NaLMEHTOB C OXMPEHUEM Aaxe
npu OTCYTCTBUM SBHOMO o4ara MHEKLUUN U3-3a HapyLLeHWI B
KMB, oHn nogatot curHanel Ha TLR-4, 3anyckas cuctemHoe
BocnarneHue [6].

M3meHeHne cocTaBa MMKpOOUOTHEI B BUAE NpeobnagaHns
poga Clostridium v Buga Staphylococcus aureus npu CHu-
XeHnn pasHoobpasvs MUKPOOPraHM3MOB acCOLMUPOBaHO



KopHega tO.C., Bopucexko M.B., [lees P.B.
MwukpoburoTa kuwevHnka — HoBoe 3BEHO B NaToreHese octeoapTpuTa (0630p nutepartypbl)

C YBENMYeHMeM KONMM4ecTBa XXMPOBOW TKaHW B OpraHu3wme,
AvcnunuaemMmnen, MHCYNMHOPE3NCTEHTHOCTbLIO C HapyLUEHUS-
MW yrrieBogHoro obmeHa. VisMeHeHnss MMKpobrnoTbl NpMBoaSaT
K MOBbIWEHNIO KonunyecTea umpkynupytowmx JINMC Gaktepu-
anbHOW CTEHKM U, KaK CrieacTBME, K Pa3BUTUIO XPOHUYECKOWN
HecneundunyYeckon BoCnanuTensHOW peakunm Ha UIMMYHHOR
OCHOBE B >XWPOBOW TKaHWU, CUHOBMarnbHOW 060ro4ke, CyOXoH-
ApanbHou koctu [8—10].

Mpn meTabonnyeckoM CUMHOPOME W3MEHEHHbIN COCTaB
MUWKPOOMOTBI KMLLEYHMKA CMOCOBCTBYET MOBBILLEHWIO MPOHK-
L@eMOCTM KWLLIEYHOrO 3NUTENUS, a CHWXKEHWe Konuyectsa
bugbudobakmepuli nogaBnNAeT NPOAYKLMIO rNoKaroHonogo6-
HOro nenTuaa-2, BCneacTBue Yero yMeHbLLaeTCst KoNnyecTso
NAOTHbIX KOHTAKTOB B 3NUTENUK, YTO CNOCOBCTBYET PasBUTUIO
aHpoTokcemun ¢ Bbixogom JIMNC B kposoTtok [17]. Momumo
3TOro XWpOoBas TKaHb COAEPXUT pe3ngeHTHble makpodarw,
KOTOpble CNOCOGHBLI NogAepXunBaTb CUCTEMHOE BOCnaneHue
HM3KOWN CTEMNEeHW akTUBHOCTM 3a CYHET BbiAeNeHns nposocna-
nuTenbHbiX uutoknHos IL-1B, TNF-a, IL-23 [17].

WNcenegosanue K. H. Collins u coasr. (2015) B Mmogensx Ha
KpbICax mokasano CBsi3b Mexgy Hayarnom metabonuyeckmx
N3MEHEHUI, cocTaBoM MUKpobuoTbl u passutnem OA. lMpu
YyBEMUYEHNM KONNYECTBA XXUPOBOW TKaHW B OpraHu3me npo-
Mcxoauno ymeHbLUueHne uucna 6akrepun suga Lactobacillus
casei Npu yBenuyeHun KomuyecTBa npeactaBuTenen poga
Methanobrevibacter, Bcnegctene 4ero yBenuuMBarnochb Ko-
nuyecteo umpkynupyowmx JNC, Habnioganocs cucteMHoe
BOCMNaneHune >XMpOBON TKaHW C Nocneayowmnm noBbILLEHNEM
coaepxxaHusi npoBocnanuTenbHblX UMToknHoB (IL-1a, CXCL-
10, MIP-1), yTo 3anyckano BocnanuTernbHbIN NpoLecc B Cy-
ctaBe [26]. Z. Huang u coaBTt. (2020) TpaHcnnaHTMpoBanu
B KWLLEYHWK CTEPUNbHbBIX MbILLEN C MOAENMPOBAHHLIM MOCT-
TpaBmartuyeckum OA obpasubl kana ot nauneHtoB ¢ OA 6e3
mMetabonuyeckoro cuHapomMa u naumeHTos ¢ OA n metabonu-
YeCKUM CUHAPOMOM, YTO YCyrybnsamo rmcronaTtonornyeckune
N3MEHEeHUs B MNOBPEXAEHHbIX CycTaBax [27].

CxematnyHo pornb KMB B natoreHese OA npeacrtasneHa
Ha pucyHke 1.
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Puc. 1. CxemaTtnyeckoe NpeacTaBneHne y4actTus KULLEYHOM MUKPOGKOTEI B MOTEHLMPOBAHUM (hakTOPOB prcKa 1 naToreHese octeapTputa
Fig. 1. Schematic representation of intestinal microbiota participation in potentiation of risk factors and pathogenesis of ostearthritis

HoBble meToabl npodunakTuku n neyeHus OA, ocHo-
BaHHble HA MOAYNMPOBaHUM COCTaBa MUKPOOUOTbI

BbilweonmcaHHas u noaTBepXAEeHHas B 3KCNepuMeEHTe
ponb KMB B natoreHe3e OA gaet ob6ocHoBaHve ans paspa-
60Tkn HOBbIX cnocoboB npodunakTnku, NGO noTeHuunans-
HbIX METOAOB BIMUSHUS HA TeYeHMe BocnanuTernbHbIX U ge-
reHepaTMBHbIX U3MEHEHWNI CUHOBMArNbHON 060MN0oYKK, XpsLLa
n cybxoHgpansHon koctu [13]. BeeaeHne B pauuoH naum-

€HTOB NPOBMOTHKOB 1 NPEBMOTMKOB OKa3biBaET BUSHUE Ha
pa3nunyHble 3BeHbs natoreHesa n knmHnyeckoe TedeHne OA.

Tak, CHWXeHW NpOHMLAEeMOCTN anutenuansHoro 6Oa-
pbepa KMLIEYHNKa 1 Pa3BUTMIO IHAOTOKCEMUM CrocobeTByeT
NpMMEHeHNe B KavyecTBe NpebuOTMKOB CMECU KCUMOOMWro-
caxapuaoB (XOS), nHynnHa n npebuoTUYECKON KneTyaTkw,
KOTOpble CTUMYNMPYKOT POCT KOMOHWUIA Budmaobaktepuii.
OhdeKkToM NpMMeEHeHNss OaHHOW KOMOWHaUMKM sBnaeTcd
CHWXKEHNe 3HOOTOKCEMMU U BOCMAaneHus XMpoBOW TKaHu, a
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TaKkKe LMPKYNALMM B KPOBU TakMX BOCMANUTENbHBLIX LIUTOKM-
HoB, Kak IL-1, IL-6, 4To npegoTBpaLLaeT NporpeccupoBaHmne
MeTabonuyeckmx HapyLUeHUA U YMeHbLUAEeT NPOSABIEHNs 13-
MEeHeHWI B nopaxeHHom cycTtase [10, 28]. NonuHeHacbILweH-
Hbl€ XXUPHbIE KNCNOTbI B COCTaBe NPebnoTUKOB CTUMYNMPYIOT
KONMOHM3ALMIO KMLLIEYHMKA CUHOMOTUYECKUMIN BakTepmsamu 1
YMEHbLUAT MECTHOE U CUCTEMHOE BOocnarneHne, CBA3aHHoe
¢ OA, 3ameqnas paspylleHve xpsawa n usmMeHeHne cyoxoH-
ApanbHow KocTu [29].

MonoxuteneHblM 3MEKTOM B OTHOLEHUN YMEHb-
LIEeHNs CUCTEMHOro BocnaneHus obnagalT  KynbsTypbl
Bifidobacterium longum, Lactobacillus reuteri v Lactobacillus
rhamnosus, KOTOpble CHWXalT COoAepXaHue nposocnanu-
TenbHbIX UMToKMHOB (IL-1[3, IL-2, IL-6, IL-12, IL-17, uHTepdpe-
poHa-ramma (IFN-8), umknookcureHassl 2 (COX-2) n TNF-a) B
CbIBOPOTKE KPOBW, YTO NPENATCTBYET NPOrpeccMpoBaHmio e-
CTPYKUMU XPSILLA U CHUXKAET BbIPAXXEHHOCTb MHMNBTPaLmm
cnHoBManbHo obonodkn knetkamu BocnaneHust [30-33].
CnocobHocTb cuHbuoTnyeckux 6Gaktepun Bifidobacterium
breve depmeHTMpoBaTh onurocaxapuabl ¢ obpasoBaHueEM
KOPOTKOLIEMOYEYHbIX XXMPHBIX KUCMOT, KOTopble obnapaioT
npoBocnanuTenbHbIM 3PdEKTOM, Takke obneryaeTr KnvHU-
yeckoe TeveHue OA 3a cYeT BbillenepeynCrneHHbIX MexaHn3-
MOB [24, 34-36].
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beTa-aApeHOPEeaKTUBHOCTb MEMOPAH 3PUTPOLLUTOB

U aKcnpeccusa 6etal-aapeHopeLenTopos
KAPAUOMUOLLUTOB Y NALLUEHTOB C CEPAEYHOU
HEAOCTATOYHOCTbLIO C PA3AUYHOM bpakumen BbiIbpoca

A€BOro XXeAyAO4Ka

3.9P. Mycaumosaq, T.10. Pe6posaq, B.A. KopenaHos, LL.A. AxmMeA0B,
C.A. AdaHacbes

HayuHo-uccnegoBatensckun MHCTUTYT (HUW) kapamonornm, TOMCKuiA HauMoHanbHbIA MCCNEAoBATENbCKUA MEANLMHCKUAN LLEHTP
(HNML) Poccuiickolt akagemmm Hayk,

634012, Poccuiickas ®enepaums, Tomck, yn. Kuesckas, 111a

AHHOTAULMUSA

BBegeHue. Bce Oonblue uccnenoBaHuii AEMOHCTPUPYIOT 3HAYMMOCTb onpefeneHus 6eta-agpeHopeakTMBHOCTM MeMbBpaH
apuTpounTtoB (6eTa-APM) Ansa NnporHo3npoBaHus TAXECTU CepAEeYHO-COCYAMCTbIX 3aboneBaHnii, B TOM YMCIe XPOHUYECKON
cepgeyvHon HegocTaTodHocTh (XCH). Ho nog Bompocom ocTaeTcst Hanmume obLMX 3aKOHOMEPHOCTEN MeXay U3MEHEHVEM
6eta-APM n akcnpeccuei 6etal-agpeHopeLenTopoB Ha MembpaHax KapanoMUMOLIMTOB B 3aBUCMMOCTHM OT dhpakuum Beibpoca
nesoro xenygoyka (®B JIK).

Lenb: oueHntb 6eta-APM u akcnpeccuio 6eTal-agpeHopelenTopoB KapanoMUOLIMTOB B rpynnax nauueHToB C cepaeqHoin
HEeOO0CTaTOYHOCTbLIO C CoXpaHeHHoM (= 50%) n cHmxkeHHo (< 50%) ®B JDK.

Matepunanbl n Mmetoabl. B nccrnegoanme BkntoveHbl 100 naumeHToB ¢ XCH nwemuyeckoro reHesa. ChopMmnpoBaHb! rpynmbl
13 79 naumeHToB ¢ OB JIK = 50% 1 21 nauyuneHTa ¢ ®B J1)K < 50%. C nomoLLbio MMMYHOMEPMEHTHOIO aHann3a y HUX OLeHu-
NV YPOBHM aipeHarnuHa u HopagpeHanviHa B nnasmMe KpoBu 1 akcnpeccuto 6etal-agpeHopenenTtopos B o6pasuax MMokapaa.
Beta-APM onpegeneHa B LENbHOM KPOBU METOAOM OLEHKM TOPMOXEHUSI reMONn3a 3pUTPOLMTOB, MOMELLEHHBIX B TMMOOCMO-
TUYECKyto cpedy, B MPUCYTCTBUM cenekTmBHoro b6eta-agpeHobrnokartopa.

Pesynbratbl. B rpynne ¢ ®B JIK < 50% 6eta-APM okasanack nosbiweHHon (p = 0,037), coctasms 31,9% (23,2; 40,1), no
cpaBHeHuto ¢ rpynnowi ¢ PB JIK = 50%, rae 6eta-APM 6bina 21,4% (15,0; 31,7). Bmecte ¢ Tem y naumeHToB ¢ PB JIK < 50%
akcnpeccus 6etal-AP Ha MeMGpaHax KapaMoMMOLIMTOB OKasanach 3Ha4MMo Hwxke, Yyem B gpyron rpynne (p = 0,037): 2,7
(2,1; 3,0) Hr/mr v 3,1 (2,4; 3,9) Hr/mr obLy. 6enka cooTBeTCTBEHHO. OHAKO YPOBHU adpeHanuHa u HopaapeHanvHa B nnasme
KPOBM OKa3anucb COMoCTaBUMbIMK B UCCIeAyeMbIX rpynnax.

BbiBoa. MauuneHTbl ¢ cepaeyHon HegocTaTouHocTbio ¢ PB JIK < 50% otnmyanuck nosbiweHHoN 6eta-APM 1 CHUXeHHON
akcnpeccuen 6etal-AP Ha membpaHax KapAMoOMMOLMTOB MO cpaBHeHuto ¢ rpynnon ¢ ®B JIK = 50% npu conoctaBnmMbIx
YPOBHSIX LIMPKYNMPYIOLLMX KAaTeXonaMUHOB.

KniouyeBble cnoBa: agpeHOpPeaKTUBHOCTb, GeTa-agpeHopeLenTopbl, CepaeyHasi HeQoCTaTOMHOCTb, (Ppakums Bbl-
6Gpoca neBoro xenygo4ka.

KoHdnukT nHtepecos: aBTOpbl 3aaBNSAOT 06 OTCYTCTBUM KOHMPNNKTa UHTEPECOB.

®duHaHCcUpoBaHue: nccrnegoBaHue BbIMONTHEHO 3a cyeT rpaHTa Poccuiickoro HayvHoro dooHaa (mpoekt Ne 23-
25-00060).

CooTBeTCcTBME NPUHLMNAM npoBefeHHoe nccnegoBaHne oaobpeHo NokanbHbIM KOMUTETOM MO GUOMEOULMHCKON 3TUKe

ITUKMU: HWW kapgnonorun Tomckoro HAMLL (npotokon Ne 208 ot 20 siHBaps 2021 r.). OT kaxgoro m3

BKITIOYEHHbIX B UCCINELOBAHME YYaCTHUKOB ObINO NONy4yeHo UHOPMMUpPOBaHHOE 0OOPOBOb-
Hoe cornacue.

Onsa uMTupoBaHus: MycnumoBa 3.9., Pebposa T.1O., KopenaHos B.A., Axmegos LL.[., AdaHacbeB C.A. beta-a-
APEHOPEaKTUBHOCTb MEMOPaH 3puTPOLMTOB U aKkcnpeccus betal-agpeHopeLenTopoB Kapau-
OMMOLMTOB Y MaLMEHTOB C CEpAeYHON HEAOCTAaTOMHOCTBIO C PasnNMYHON pakumen Boibpoca
neBsoro enygouka. Cubupckul XypHam KIUHUYeCKoU U 3JKcriepumMeHmarnbHoU MedUuUUHbI.
2024;39(1):44—49. https://doi.org/10.29001/2073-8552-2023-561.
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Beta-agpeHopeakTMBHOCTb MeMOpaH 3pUTPOLIMTOB 1 aKcrpeccus betal-agpeHopeLenTopoB KapanoMUOLMTOB Y NauneHToB

Beta-adrenoreactivity of erythrocyte membranes
and expression of betal-adrenergic receptors of
cardiomyocytes in patients with heart failure with
different left ventricular ejection fraction

Elvira F. Muslimova, Tatiana Yu. Rebrova, Vyacheslav A. Korepanov, Shamil D.
Akhmedov, Sergey A. Afanasiev

Cardiology Research Institute, Tomsk (NRMC) of the Russian Academy of Sciences,
111a, Kievskaya str., Tomsk, 634012, Russian Federation

Abstract

Introduction. More and more studies demonstrate the importance of determining the beta-adrenergic reactivity of erythrocyte
membranes (beta-ARM) for predicting the severity of cardiovascular diseases, including chronic heart failure. But the presence
of general patterns between the change in beta-ARM and the expression of beta1-adrenergic receptors on the membranes of
cardiomyocytes, depending on the left ventricular ejection fraction (LVEF) remains questionable.

Aim: To evaluate beta-ARM and expression of beta1-adrenergic receptors of cardiomyocytes in groups of patients with heart
failure with preserved ( =2 50%) and reduced ( < 50%) LV EF.

Materials and methods. The study included 100 patients with chronic heart failure of ischemic origin. Groups of 79 patients
with LVEF = 50% and 21 patients with LVEF < 50% were formed. The levels of epinephrine and norepinephrine in blood
plasma and the expression of beta1-adrenergic receptors in myocardial samples were assessed using enzyme immunoassay.
Beta-ARM was determined in whole blood by assessing the inhibition of hemolysis of erythrocytes placed in a hypoosmotic
medium in the presence of a selective beta-blocker.

Results. In the group with LV EF < 50%, beta-ARM was increased (p = 0.037), amounting to 31.9% (23.2; 40.1), compared
with the group with LVEF = 50%, where beta-ARM was 21.4% (15.0; 31.7). At the same time, in patients with LV EF < 50%,
the expression of beta1-AR on cardiomyocyte membranes was significantly lower than in the other group (p = 0.037): 2.7
(2.1; 3.0) ng/mg and 3. 1 (2.4; 3.9) ng/mg total protein, respectively. However, plasma levels of epinephrine and noradrenaline
were comparable in the study groups.

Conclusion. Patients with heart failure with LVEF < 50% were characterized by increased beta-ARM and reduced expression
of beta1-AR on cardiomyocyte membranes compared with the group with LVEF = 50% with comparable levels of circulating
catecholamines.

Keywords: adrenoreactivity, beta-adrenergic receptors, heart failure, left ventricular ejection fraction.

Conflict of interest: the authors do not declare a conflict of interest.

Funding: the study was supported by a grant from the Russian Science Foundation (project Ne 23-25-
00060).

Adherence to ethical the study was approved by the local committee on biomedical ethics of the Cardiology

standards: Research Institute of the Tomsk Institute of Cardiology (protocol No 208 of January 20, 2021).
Informed consent was obtained from each participant in the study.

For citation: Muslimova E.F., Rebrova T.Yu., Korepanov V.A., Akhmedov Sh.D., Afanasiev S.A. Beta-

adrenoreactivity of erythrocyte membranes and expression of beta1-adrenergic receptors
of cardiomyocytes in patients with heart failure with different left ventricular ejection fraction.
The Siberian Journal of Clinical and Experimental Medicine. 2024;39(1):44—49. https://doi.
org/10.29001/2073-8552-2023-561.

BeeaeHue TUSI, CHUXKEHUS KIMHUYECKUX MPOSIBIIEHUIA STOTO CUHOPOMA,
a TaKke novcka MuLLIEHen AN AanbHerwen paspaboTku ad-

XpoHuueckas cepaeuHas HegoctaTodHocTb (XCH) — aTo heKTuBHbIX cnoco6oB npeaynpexaeHns u koppekuum [1, 2].
CMHOPOM, pa3BMBaKOLLMICA B pe3ynbrate OOnblUMHCTBA 3a- WsBecTHo, uto Anis XCH xapaktepHa MOBbILEHHAsA ak-
GonesaHuii cepaeqHo-cocyamcTon cuctembl. OgHMMKM M3 TMBHOCTbL cuMmMartoagpeHanosoit cuctemsl [3]. Kak paHHun
Hanbonee 4vacTbix npuuavH XCH aBnaoTcA vwemmudeckas — 3aLUMTHBIA MEXaHW3M OT Ype3MepHO CTUMYNALMU LIMPKY-
6onesHb cepaua (MBC) u aprepuanbHas runepreHans. Bel-  NMPYIOWMMK KaTexonaMmHaMmn pasBuBaeTcsl AeCeHCUTU3a-
cokast yactota XCH tpebyeT yrnybneHHoro nsydeHus ee na-  uua Geta-agpeHopeuientopos (6eta-AP), uneHoB cynepce-
TOrEHEeTUYECKUX MEXAHU3MOB C LIENbl0 3aMedneHus pa3su-  MeicTBa peuLenTopoB, CBA3aHHbiXx ¢ G-6erkom. CHavana
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noet pasobuweHne G6eta-AP n komnnekca G-6enok-ageHu-
natumknasel 6e3 ymeHblUeHUs KonmMyecTBa peLenTopoB
Ha NOBEPXHOCTM MeMbBpaHbl. Mpu NpogomkeHnn AencTens
130bITOYHOTO KOMMYEeCTBa KaTexonaMMHOB BO3MOXHO yaa-
neHne 6eta-AP ¢ NOBEPXHOCTM MeMOpaHbl 1 NpekpaLleHme
CuHTe3a peuenTopos [4]. Tak kak Ha kKapauomuoLuTax Yeno-
Beka npeobnagatoT 6etal-AP, KoTopble HanpsaMy BAUSIOT
Ha BHYTPUCEPAEYHYIO reMOAMHAMUKY U CMOCOBHOCTL cepa-
Lia nepeHocnTb OU3NYECKYI0 HarpysKy, pesynsratoM AeceH-
CUTM3ALMN CTAHOBUTCH YMEHbLUEHME HACOCHOM YHKUUM
cepaua [5].

B kavecTBe ogHOro mM3 nokasartenen BblPaXeHHOCTU
rMNepcUMNaTUKOTOHUN U feceHcuTu3aumm 6eta-AP mox-
HO paccmatpuBaTb GeTa-agpeHOopeakTMBHOCTL MembpaH
aputpounTtoB (6eta-APM) [6]. Bce 6onblue nccnegoBaHui
OEeMOHCTPUPYIOT 3Ha4YMMOCTb onpeaeneHus 6eta-APM ans
NPOrHO3MPOBAaHNA TSXKECTN CePAEYHO-COCYANCTbIX 3abone-
BaHun [7], B Tom yncne XCH. Ho nog Bonpocom ocTtaetcs
Hanmume oOOLMX 3aKOHOMEPHOCTEN MexXay W3MEHEeHUeM
6era-APM u akcnpeccuen 6etal-AP Ha membpaHax kapau-
OMMOLNTOB B 3aBMCUMOCTM OT cbpakumm Bblbpoca neBoro
xenygouka (PB J1XK), nexalen B ocHoBe knaccudukauum
XCH [8].

Uenb: oueHntb 6eTa-APM 1 skcnpeccuio 6etal-agpeHo-
peLenTopoB KapAMOMMOLMTOB B rpynnax nauueHToB C cep-
OEYHOM HeOOoCTaTOYHOCTLI0 C coXpaHeHHon (= 50%) n cHu-
XeHHon (< 50%) ®B JIXK.

MaTepMan n MeToabl

MpoBenoeHHoe uccnegoBaHne 0Q0OpPeHo NoKanbHbIM
KOMUTETOM MO GuomeamumHckon atnke HUWM kapamonorum
Tomckoro HML, (npotokon Ne 208 ot 20 saHBapst 2021 r.). OT
Kak[I0ro U3 BKIMHOYEHHbIX B MCCMNeOoBaHUE Y4aCTHUKOB ObIno
norny4eHo MHopmMrpoBaHHoe [OBPOBONBHOE cornacue.

B nccneposaHue BkntodeHbl 100 nauneHToB ¢ XCH I-llI
dyHKumMoHanbHoro knacca (®K), ns Hux 82 myxyunHbl 1 18
XEeHLKH, Bo3pacT naumneHtoB — 64 (59; 69) ropa. Bece na-
umeHTbl nmenn UBC B Buae cteHokapamm Hanpsbkenus |-l
knacca unu uHdapkta Muokapga OaBHOCTbIO He MeHee 6
MecC., a Takke rmnepToHudeckyto 6onesHb. VHdapkT mMuo-
Kapaa B aHaMHe3e nmenu 57 yenosek. Kputepusimmn ncknio-
YyeHus 6binm otcytcTBue UBC, Hanuune ocTporo MHdapkTa
MUOKapaa, NPOrpeccupytoLllen CTEHOKapAWMu, OCTPOW cep-
Ae4yHon HegoctatovHocTn 1 XCH ©K |V, MmokapgumToB, Kna-
naHHon HegoctatovHocTu Il n IV cteneHun, caxapHoro aua-
6eTa, MHEKUNOHHbIX 3aboneBaHuin B nepuon 060CTpeHus,
OHKoOmorm4yeckux sabonesaHuin.

MocTtaHoBka gmarHo3a XCH ocyulectBnsnacb B COOT-
BETCTBUN C KIUHUYECKMMWN pekomeHgaumsmmn M3 PP ot
2020 r. [9]. ®K XCH B cooTBeTCcTBMM C Knaccudukaumnen
Hito-Mopkckoii  kapauonormdeckoit accoumauun (NYHA)
ObIn onpeneneH ¢ MOMOLLLID TecTa 6-MUHYTHOW XOAbObl:
npongeHHoe paccrtosaHune B 426—-550 m n 301-425 m coort-
BetctByeT | n Il ®K, a paccrosHue B 151-300 m — Il ®K.
XCH | ®K guarHoctuposaHa y 6%, Il ®K -y 56%, Il K-y
38% naumeHTOoB.

Oxokapamorpadus BbINONHEHA Ha YNbTPa3BYKOBOW AMW-
arHoctuyeckon cucteme Philips HD15 (Hugepnangpbl) us
CcTaHAapPTHbIX MNO3MLMIA C OLEHKOM pa3mMepoB OTAENOB cepa-
ua n ®B 1K no metogy CumncoHa. CcopmmpoBaHbl ABe
rpynnbl naumveHToB — XCH ¢ coxpaHeHHon ®B JDK = 50%
(n=179, 63% (59; 66)) n XCH co cHmxeHHon ®B JTXK < 50%
(n =21, 43% (37; 46)). NMauneHTol ¢ XCH, umetowne ®B
J1K 40-49%, 6bInu BKMOYEHbI B rpynny co CHWXeHHon ®B.
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Mpun noctaHoske anarHo3a XCH ¢ coxpaHeHHon ®B yunTbI-
BanvCb aHaMHeCTUYeCcKne faHHble, pesynsTaTtbl usnkans-
HbIX 06cneaoBaHnin U MHCTPYMEHTanbHbIX METOAOB MUCChe-
AOBaHVs, B TOM YMCre OLEHKM ANacTONU4eckon yHKuum
JOK [9].

Ha momeHT noctynneHusa uHrmbutopbl AMN® un 6Gera-
agpeHobriokatopbl npuHuManu 80% nauueHToB, CTaTu-
Hbol — 91%, aHTnarperaHTHOW Tepanuu NpPUAEPXUBaNUCb
82% nauueHToB. Bce naumeHTbl OblNM HanpaBneHbl Ha
NNaHOBYIO OMepauuio KOPOHAPHOro LyHTMpoBaHus. Mpu
Bbinucke obcregoBaHHbIM Nuuam Bbina HasHaveHa onTu-
MarnbHas fnekapcTBeHHas Tepanus B COOTBETCTBUM C PEKO-
MeHaaumamu.

Bo Bpems npegonepauvoHHoro obcnefoBaHnsa y naum-
€HTOB ObInNK B3ATLI 06pasLibl BEHO3HON KPOBW B BaKyTeWHeEp
¢ SATA ansa onpegenexunsa 6eta-APM, umpKynupyowmx Ka-
TEXONaMWHOB adpeHanunHa u HopagpeHanviHa, a Takke map-
kepa XCH — mo3roBoro HaTpumnypeTtudeckmnoro nentuga BNP.
YposeHb BNP oueHunn B nnasme kposu 50 yenosek ¢ B
JIK =2 50% n y 11 yenosek ¢ ®B < 50% c nomouipto Habo-
pa Biomedica BNP Fragment (BI-20852, AscTtpus). YpoBHM
agpeHanuHa n HopagpeHanvHa onpeaeneHbl B nna3me Kpo-
Bu y 45 nauuentos ¢ ®B JK = 50% v y 12 naumeHTos ¢ ®B
< 50% c nomoupto Habopos Adrenalin ELISA (RE59251) u
Noradrenalin ELISA (RE59261) (IBL International, FepmaHus).

Y Bcex naumeHToB oueHka Oeta-APM BbinonHeHa B
LernbHOM KpOBW C WCMONb30oBaHMEM Habopa peakTuBoB
BETA-APM ATAT (OOO «AratMep», Poccusa) B cooTtBeT-
cTBUM ¢ npoTtokonom npoussogutens (https://www.agat.ru/
documents/instructions/Beta_arm_Agat/beta_arm_160209_
print.pdf) Ha ckaHupylowem cnektpodoTtomeTpe «Biowave
II» (Biochrom Ltd., BenmkobputaHusa). MeTtog ocHoBaH Ha
akTe TOPMOXEHNS remornm3a 3pUTPOLMTOB, NOMELLEHHbIX
B FMMNOOCMOTUYECKYIO Cpeay, B MPUCYTCTBUM CENEKTUBHOTO
berta-agpeHobnokaTopa 1-(1-usonponunammo)-3-(1-HadpTa-
NeHnn-oKcmn)-2-nponaHona rugpoxnopuaa.

Bo Bpems nnaHoBoW onepauuy KOPOHaPHOTO LUYHTK-
poBaHusA nony4eHbl obpasupbl ylKka NpaBoro npeacepaus.
BuonTatbl 66N nomelleHbl B negaHon pacteop Kpebeca —
Xensensiita (120 mM NaCl, 4,8 M KCI, 2,0 »M CaCl,,
1,2 M MgSO,, 1,2 mM KH,PO, 20,0 mM NaHCO,,
10,0 MM rntokosbl [10]). Oanee obpasupl ocBoboxaanuck ot
coeguHuTensHon TkaHu. B muokapge (10—16 mr) onpegene-
Ho konnyecTso 6etal1-AP ¢ nomoubo Habopa Numan Beta-1
adrenergic receptor ELISA Kit (MBS2801671, MyBioSource,
CWA). KonuuyectBo 6etal-AP paccyuMTaHO OTHOCUTENbHO
obuwero 6enka. CoagepxxaHune obuiero 6enka B romoreHaTax
MUoOKapaa onpegenanu metogom mukpo-foypu B mogndm-
kaumu S.T. Ohnishi [11].

Cratuctnyecknii  aHanua npoOBOAMMM € MOMOLLBIO
Statistical Package for the Social Sciences ver. 13.0 (IBM
Corporation, CLL/A). KonuyecTBeHHbIe NokasaTenu onucbiBa-
nvucb megnaHamu (Me) n MHTepKBapTUIbHLIMY NHTEPBanamm
(Q,; Q,). KateropnanbHble nokasatenu npeacTasneHbl ab-
COMIOTHBIMU (N) U OTHOCUTENBHBLIMK (B %) YacToTamu BCTpe-
YaeMocTu. [ina cpaBHEHWNsI KONMMYECTBEHHbIX NoKasaTenen B
ABYX HE3aBMCUMBbIX rpynnax npuMeHsanu kputepun MaxHa —
YWUTHW, ANs CpaBHEHNSA KaTeropuanbHbIX NokasaTenen B AByX
He3aBMCUMBIX Fpynmnax ucrnonb3oBanu x2-kputepui MNupcoHa
UNN OBYCTOPOHHUI TOYHbIA TecT Puwepa. OueHeHa nuHen-
Has CBS3b MeXAy KOMNMMYECTBEHHbIMW napameTrpamu C no-
MOLLbIO KO3 puumeHTa paHroBon koppensumm CnvpmeHa.
MoporoBbIN ypoBEHb 3HAYMMOCTWU NpPU MpPOBEpKe CTaTUCTU-
Yyeckux runotes cocrasnan p = 0,05.
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Pe3ynbrathl

Bo Bcew nccnegyemoit Boibopke yposeHb BNP coctaBun
255,5 (55,9; 577,7) nmonb/n. YpoBeHb appeHanuHa Obin
2,4 (0,9; 3,3) Hr/mn, HopagpeHanuHa — 31,6 (26,7; 42,6) Hr/mn.
Cpenwn Bcex naumneHToB 6eta-APM coctasuna 24,1% (16,0;
35,2), megunana 6eta1-AP — 3,0 (2,3; 3,8) Hr/mr obLero 6en-
ka. BoisBneHa obpaTtHas koppensiuma mexay ®B JIK n 6e-
Ta-APM (r = -0,355; p = 0,002), ypoBHEM HOopagpeHanvHa
(r=-0,299; p = 0,024), yposHem BNP (r=-0,236; p = 0,050).
AZpeHanuH 1 HopaZpeHanuH nokasanu npsiMyro B3ammoc-
Ba3b (r = 0,510; p < 0,001), oTcyTcTBOBanNa NUHeNHasa Kop-
pensiums akcnpeccum 6etal-AP kapaMoMmnoLmMTOB C APYrMMM
uccneayemMbiMy napameTpamiu.

Pesynerathl cpaBHeHus rpynn ¢ pasHon ®B JIK no knu-
HUYEeCKUM napameTpam npeacTaBrieHbl B Tabnuue. Mauu-
€HTbl ¢ pasHon ®B JIK okasanucbk conoctaBumbl No nekap-
CTBEHHOW TepanuMum Ha MOMEHT NOCTYNIEHWs] B CTaLuuoHap ¢
Lienbio NpoBeAEHUsI XMPYPrM4eCcKoro BMeLLaTensCcTBa.

Kak n oxmnpganocb, 6onblUIMHCTBO nNauuneHToB ¢ ®B JIXK
< 50%, B oTnNnumne OT rpynnbl ¢ coxpaHeHHon ®B, umenu B
aHamHe3e MHapKT MMoKapaa v Aunarauuio nesoro npea-
cepausa unu xenygodka (p < 0,001). Takke B rpynne ¢ ®B
JIK <50% 6bino 6onbwe naumeHToB ¢ Il K XCH, yem B
rpynne ¢ coxpaHeHHon ®B JDK, Bce naumeHTsbl ¢ | ®K XCH
umenun coxpaHeHHyto ®B JDK (p = 0,029). Kpome Toro, Ha
MOMEHT npegonepaLmoHHoro obcrnenoBaHnsi NauueHTbl C
®B JTXK <50% otnuuyanuce 6onee Bbicokum yposHeM BNP no
CpaBHeHUIo ¢ rpynnoin ¢ coxpaHeHHon ®B (p = 0,043): 370,6
(277,3; 886,3) nmonb/n npotus 161,8 (27,6; 554,3) nmonb/n.

Tarke B rpynne ¢ B JIK < 50% okasanack NoBbILLEHHON
n 6eta-APM (p = 0,037; puc. 1), kotopas coctasuna 31,9%
(23,2; 40,1). Npu coxpaHeHHon ®B JK 6era-APM 6bina
21,4% (15,0; 31,7). OgHako B OTNMYMe OT rpynnbl NaumneH-
TOB C coxpaHeHHon ®B JIK B Bbibopke nuu ¢ PB JIK < 50%
Hapyluanacbk nuHenHas koppensaums mexay 6eta-APM n ®B
JIXK: r=-0,146 (p = 0,550) npu ®B JIXX < 50% u r = -0,286
(p = 0,046) npn ®B JTXK = 50%.

BwmecTte ¢ Tem akcnpeccusi 6etal-AP Ha membpaHax kap-
avommoumToB Yy naumeHToB ¢ B JIK < 50% okasanocb 3Ha-

YMMO HMXE, YeM Y NauMEeHTOB ¢ coxpaHeHHon ®B (p = 0,037;
puc. 2). Tak, npn coxpaHeHHon ®B megmaHa coctasuna 3,1
(2,4; 3,9) Hr/mr obw. 6enka, npu cHWwkeHHon ®B — 2,7 (2,1;
3,0) Hr/mr obwy. 6ernka.

OpHako ypoBHU agpeHanvHa u HopagpeHanvHa B nnas-
Me KPOBW 0Ka3anucb COMoCTaBNMbIMU B UCCedyeMmblX rpyn-
nax (p = 0,710 n p = 0,984 cooTBeTcTBEHHO). PN coxpaHeH-
Hou ®B ypoBHM agpeHanvHa uM HOpajpeHanuHa B nnasme
KpOBW cocTaBunu cooTeeTcTBeHHo 2,5 (0,9; 3,3) n 32,7 (24,7;
42,2) Hr/mn; npu cHwxkeHHon ©B — 1,9 (0,6; 3,6) 1 28,9 (27,1;
57,2) Hr/mn.

Ta6nuua. KnMHrko-aHaMHecTnYeckMe napameTpbl rpynn ¢ pasHoi dpak-
Luen Bbibpoca NeBoro xenyaoyka

Table. Clinical and anamnestic parameters of groups with different left
ventricular ejection fraction

MapameTpbl OB JIDK=50% @B DK <50%
Parameters LV EF 2 50% LV EF < 50% b

My>KUMHBIAKEHLWMHBI, Y%

Men/Women. % 79,7/20,3 90,5/9,5 0,255

WHdapkT muokapaa, %

Myocardial infarction, % 48,1 90,5 < 0,001

XCH, ©K I/I/11l; %

Heart failure, class I/1l/ 76/608/316 0/38,1/61,9 0,029

I, %

vneptpodoust JK, %

LV hypertrophy, % 30,4 47,6 0,138

Ounatauma 1N, %

LA dilatation, % 241 66,7 < 0,001

Ounataums DK, %

LV dilatation, % 5.1 571 <0.001
0,

Oxwvperme, % 456 476 0,867

Obesity, %

Mpumevanue: DK — nesbint xenygodek, J1IM — nesoe npeacepave, ®B —
dpakuus Bbibpoca, XCH — xpoHnyeckas cepaeyHasi He4OCTaTOYHOCTb.

Note: EF —ejection fraction, LA — left atrium, LV — left ventricular.
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p = 0,037

B K = 50%
LV EF = 50%

®B MK < 50%
LV EF < 50%

Puc. 1. BeTa-agpeHopeakTMBHOCTb MeMBpaH 3pUTPOLMTOB B rpynnax nauneHToB C COXPaHEHHOMN U CHIKEHHON chpakumeit BbIGpoca NeBoro xenyaodka
Mpumevanue: ©B JIK — dpakumsi Bbibpoca nesoro xenynoyka, 6eta-APM — 6eTa-afpeHOpeakTUBHOCTM MeEMGPaH 3pUTPOLIMTOB.

Fig. 1. Beta-adrenergic reactivity of erythrocyte membranes in groups of patients with preserved and reduced left ventricular ejection fraction

Note: LV EF — left ventricular ejection fraction, beta-ARM — beta-adrenergic reactivity of erythrocyte membranes.
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¢ Qo0

p =0,037

I

®B DK = 50% ®B DK < 50%
LV EF 2 50% LV EF < 50%

Puc. 2. 3kcnpeccusi 6etal-agpeHopeLienTopoB Ha MeMbpaHax kapamo-
MWOLIMTOB B rpynnax NauneHToB C COXPaHEHHOW U CHUMXEHHOW dpakumen
BbIGpOCa NeBoro xenyaoyka

Mpumevanue: ®B JIK — dpakumsi Beibpoca neBoro xxenynoyka, 6era 1-AP
— 6eta1- appeHopeLenTop.

Fig. 2. Expression of beta1-adrenergic receptors on cardiomyocyte
membranes in groups of patients with preserved and reduced left
ventricular ejection fraction

Note: LV EF — left ventricular ejection fraction, beta 1-AR — beta1-
adrenergic receptors.

BeTta1-AP, Hr/MKr 0Bl 6enka
Beta1-AR, ng/mcg total protein

O6cyxaeHue

B paHHOM wccnegoBaHMM Mbl OLEHWIU ypoBeHb Oe-
Ta-APM u akcnpeccuto 6etal-AP kapanoMmoumToB y 6onb-
Hbix XCH C CcOXpaHeHHOW M CHWKEHHOW CUCTONMYECKON
oyHKLMEN M1oKapaa.

P.W. Ctptok n W.IT. Anycckas (2003) npegnoxunu paccma-
TpuBaTtb 6eTa-APM B KavecTBe nokasatens COCTOATENbHO-
cTn beTa-agpeHopeLenToOpHOro annapara, Tak Kak, CorfacHo
MeToauKe onpepeneHusi, BennumHa beta-APM 6onee 20%
oTpaXkaeT MEHbLUYK CTeMeHb CBA3bIBaHWUSA aapeHobnokaro-
pa 3a CYET MeHbLUEro Konu4yecTBa peLenTopoB Ha membpa-
Hax KreTokK [6]. B HacTosiLlee BpeMsi 3TOT METOA, NPUMEHSIIOT
ANst ANarHOCTUKN runepagpeHeprnyeckoro COCToAHUS y na-
LIMEHTOB C PE3NCTEHTHON apTepuanbHO runepTeHsmen [12],
a npu XCH 6e3 nHdapkTa Mnokapga B aHaMHese BbIsiBMeHa
obpaTtHas koppenauusa mexay 6eta-APM n ®B JDK [10].

B gaHHOM mccriegoBaHuM Mbl Takke BbISBUIN CBS3b bOe-
Ta-APM ¢ ®B B BbIOOpKe naumeHToB ¢ XCH. B rpynne ¢ ®B
JIK < 50% menmana 6eta-APM okasanaco B 1,5 pasa BbiLue,
yem npu coxpaHeHHon ®B JDK. Kpome Toro, gaxe nonyyas-
LUMe paHee NeKapCTBEHHYIO Tepanuio NauneHTbl CO CHXKEH-
Ho @B JDK otnnyanuck 6onee Bbicokum ypoBHem BNP no
CpaBHEHMIO C IPynnow ¢ coxpaHeHHon ®B. B 1o xe Bpems B
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rpynne ¢ ®B K < 50% konuyectBo 6etal-AP Ha membpa-
Hax KapaAMOMMOUUTOB, HAOOOPOT, ObINO HWXe, YeM Yy nauu-
eHToB ¢ ®B JIK = 50%. OT10 gemoHcTpupyeT Hanuume 06-
LLMX 3aKOHOMEPHOCTEN B U3MeHeHun beta-APM un 6etal-AP
KINeToK Npu NPOrpeccnpoBaHnn CUCTONNYECKON ANCEYHKLMN
Muokapaa. Mpu atom B BeiGopke nuy ¢ PB JTXK < 50%, xapak-
TepusyoLwmxcs npeobnagaHnem naumeHToB C MHEAPKTOM
MUOKapAa B aHaMHese, HapyLuanacb NMHenHas koppenaums
mexay 6eta-APM n ©B JTXK.

MonyyeHHble pesynbTaThl yKasbiBalT Ha pasBuTUE Ae-
CEeHCUTM3auMn peLenTopHOro 3BeHa Ha MembpaHax apu-
TPOLMTOB U KapaMOMMOLMTOB Mpu cHmkeHun OB TDK Huxe
50%. AHanun3 KoHUeHTpauumn agpeHanmHa n HopagpeHanuHa
B MrasMe He nokasan 3Ha4MMbIX Pasnuyunin Mexagy uccriegy-
€eMbIMM rpynnamu, YTo CBUOETENbCTBYET O COXPaAHEHWUU Bbl-
COKOro HanpsbkeHus MeavmaTopHOro 3BeHa CUMMaTU4eckoun
cuctembl B npouecce yTsbkeneHmns XCH. MNpu atom B obLwen
BblOOpKE MauMeHTOB BbiSBMEeHa obpaTHas 3aBUCMMOCTb
mMexay ypoBHeM HopagpeHanuHa u ®B JDK, yto Takke noa-
YepKMBaeT HeraTMBHbLIV BKNag rmnepcMMnaTMKOTOHNM B pas-
BUTUE COKpaTUTENbHOW ANCHYHKUMN M1OKapaa.

PacnpegeneHue nauneHToB ¢ XCH B 3aBucumocty ot ©B
UMEET KINoYeBoe 3Ha4YeHne B pa3paboTke ahPEeKTUBHbIX An-
arHOCTMYEeCKMX anroputMoB M MeToaoB Tepanuu. Paspene-
HWe NauneHToB Ha heHOTUNMYECKNE rpynMbl B 3aBUCUMOCTU
o1 BenuunHel ®B JTXK ob6ocHoBaHO pa3nunynem B CONyTCTBY-
rowmx 3aboneBaHnaX, KNMHUYECKUX MPOSIBNEHNAX, OCHOBHON
naTornorum, NPOrHo30oM 1 MCXoaoM 3aboneBaHus, a Takke Te-
panven. Ecnu paHee paccmatpuanu Tonsko XCH ¢ HM3Kkomn
OB 1 coxpaHeHHon OB, TO B HacTosILLee BPeEMS BblOENSOT
rpynny ¢ npomexyTtodHon ®B JIK [13]. OgHako u pag axo-
Kapauorpadunyeckmx napameTpos, 1 NpodunbL Guomapkepos
naumeHToB ¢ XCH ¢ npomexyTo4Hon ®B cxox ¢ napametpa-
MU y naumeHToB ¢ H13Kkon PB [8]. OTo nogyepkuBaeT 3Haun-
MOCTb U3y4€HMS NaTOreHEeTUYECKNX N NaToON3NONOrM4ecKnX
acnekToB CUCTONMYECKOW ANCYHKLMN MroKapaa.

B npoBegeHHOM nccnegoBaHuy B BbIGOpKax NaumMeHToB C
XCH c coxpaHeHHowm 1 cHuxkeHHon ®B JTXK nony4yeHbl pesynb-
TaTbl, no3sonslme bonee yBepeHHO roBOpUTb O TOM, YTO
6eta-APM He TOMbKO OTpaxkaeT agpeHOPEaKTUBHOCTbL Opra-
HM3Ma, HO M MOXET MCMONb30BaTbCA ANA OLEHKN YHKLMM
MUOKapAaa npu NaTonornmyeckux cocTosHMAX. OyeBMOHbIM
pasBuMTUEM AaHHOW paboTbl paccmaTtpusaetcs nsyyeHne be-
Ta-agpeHopPeakTUBHOCTM OpraHn3Ma B OTAeNbHbIX BbIGopkax
nauuneHToB ¢ ®B JI)K 40-49% un ®B JIXK < 40%.
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MaumeHTel ¢ XCH ¢ ®B JIK < 50% oTtnuyanuncb noBbl-
LweHHon 6eta-APM. Kpome TOro, B aTOM rpynne okasanacb
CHIKEHHoW akcnpeccus 6etal-AP Ha membGpaHax kapauo-
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Monck NnpeAUKTOPOB OCAOXXHEHUU OCTPOrO
KOPOHOPHOro CUHAPOMA C NOABEMOM cermeHTa ST -
NMPOTOKOA NMPOCNEeKTUBHOIoO OTKPbITOINroO KOropTHOro
uccaeaosaHus MPOMETEU

A\.B. Muxauaosa, B.B. Pacbaabckum, E.M. A6aamenko, 0.A. PUAMMOHKUHA

BanTuiickun denepansHbii yHMBEpeuTeT umenn Mmmanyuna Kanta (B®Y um. W. Kaxta),
236041, Poccuinckas ®epepauns, Kannuudrpag, yn. A. Hesckoro, 14

AHHOTAUMA

Y yactu 6onbHbIX B TEYEHWE NepBoro roga nocne nHdapkra mvokapaa (MM) moryT passmTbCst peCTeHO3bl KOPOHAPHBIX apTe-
pviA, baTanbHble apuTMUK, FOCNUTanNM3auns No NoBoAy cepAaeyHor HegoctatoyHocTu (CH) nnm cmepTb OT cepaevHo-cocyan-
CTbIX OCMOXHEHWI. [INsi NpOrHO3MpoBaHMA 1 CHDKEHUSA pucka Heobxoaum nonck Gruomapkepos ocroxHeHun IM. B kadyectse
TaKvx NPeguKTOpOB NPeacTaBnseTca NepCnekTUBHBIM BHeApEHNe axokapanorpadmyeckoro npotokona ABCDE-CQ, a Takke
nccnegosaHue metabonuama ButammHa D u 6enkoB cuctembl oubpuHonusa. B kadecTBe natoreHeTUYECKUX hakTopoB pas-
BUTUSI OCMOXHEHWIA MOTYT ObITb MCNOMb30BaHbI kKapauocneundnyeckue mnkpoPHK-21, -29, -143, B kayecTBe ynpaBnseMbIxX
hakTopOoB NpeanaraeTcs uccnefoBaTb NPOBOAMMYIO hapmakoTepanuio 1 KOMMTAeHTHOCTb K HEeWN NauMeHTOB.

Llenb nccnegoBaHusi: MOUCK NPeAMKTOPOB OCNoXHeHu MM Ha OCHOBe OLEHKM 3xoKapamorpadmyeckux napameTpos,
meTabonunsma ButammHa D, KOMNOHEHTOB cucTeMbl (hubprHonm3a n kapanocneumguyHbix MUKpoPHK.

Matepuan u metoabl. Viccnepnosanve MPOMETEW 3annaHMpoBaHo Kak NPOCNEKTUBHOE OTKPLITOE HEPaHAOMU3NPOBAHHOE
KoropTHoe mnccnegosanue. Nnanmpyetcsa BkmoumTe 300 naumMeHToB, BNepBble roCNUTanNn3MpoOBaHHbIX B COCYOUCTbIA LEHTP
¢ npegapuTensHbiM anardHo3om « OKC ¢ nogbemom cermeHTa ST». Bcem naumeHTam GyaeT BbIMONHEHO ONpeaeneHne KOoH-
LeHTpauun ButamuHa D; reHeTnyeckux BapnaHToB nonnmopdmamoB reHa peuenTtopa ButammHa D n 6ernka, cBa3biBaloLLEro
BUTaMvH D; KOHUEHTpauunm ypoOKMHa3bl U pacTBOPMMOrO peuentopa YpokuMHasbl; MukpoPHK-21, -29, -143, a Takxe
axokapaunorpacdus (OxoKI') no npotokony ABCDE-CO3 yepes 1, 3, 6 1 12 mec. oT MOMeHTa BkNodeHns. Ha Bcex atanax 6yaet
npoBefAgeHa oueHka hapmakoTepanuu.

Oxupaemblie pesynbTaTthbl. [1o pesynsratam uccnegosaHusa 6ynet paspaboTaH M BHEAPEH B NpPaKTUYECKOe 34paBoOOXpaHe-
HME KOMMNMNEKCHbIN anropMTM ONTUMM3aLMmn NPOrHO3NpPOBaHNS 1 NpeagynpexaeHns ocnoxHenun M.

KnrouyeBble cnoBa: OCTPbI KOPOHAPHbIA CUHAPOM C NogbeMOM cermeHTa ST, MHapKT MMoKapaa, CTPeCcc-axoKap-
avorpacus ABCDE-C3, munkpoPHK-21, -29, -143, ButamuH D, peuenTtop ButamuHa D, 6enok,
cBsi3blBaOLWMIA BUTaMuH D, nepcoHanuanpoBaHHasi MeauumHa.

KoHdnukT nirepecos: aBTOPbI AEKINAPUPYIOT OTCYTCTBUE KOH(PIMKTA MHTEPECOB.

®duHaHCcUpoBaHue: nccnegoBaHve nogaepxaHo bOY nm. U. Kanta B pamkax nporpammbl «MNpnoputet-2030».
CooTBeTCcTBUE NPUHLMNAM nepes Hayanom WCCrefoBaHus nonyyeHo omobpeHne HeszaBMCMMOro 3TUHECKOTO KOMUTETA
ITUKMK: npyn O6nacTtHon knuHMYyeckon GonbHuue KanuvHuHrpagckon obnactu (npotokon Ne 2-23 ot

09.03.2023 r.). Kaxxgblin naumeHT nepen Havyanom uccreaoBaHUs COBCTBEHHOPYYHO NOANUCHI-
BaeT MHOPMMPOBAHHOE corflache Ha yyacTue B UCCRefoBaHWM U cornacue Ha obpaboTky
nepcoHarnbHbIX AaHHbIX.

Onsa uMTUpoBaHus: Mwuxannosa J1.B., Pacdansckun B.B., Abnamenko E.M., dunnmonknHa FO.A. MNMounck npegmkTopos
OCIIOXXHEHWUIA OCTPOro KOPOHAPHOIO CMHAPOMA C MOABEMOM cermeHTa ST — NPOTOKON NPOCHeK-
TWBHOIO OTKPBLITOrO KOropTHOTO uccneaosanna NMPOMETEWN. Cubupckull XypHam KnuHU4ecKol
u akcniepumeHmarsbHoU MmeduyuHbl. 2024;39(1):50-56. https://doi.org/10.29001/2073-8552-
2024-39-1-50-56.
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Search for predictors of complications of acute coronary
syndrome with ST segment elevation - protocol
of a prospective open cohort study PROMETHEUS

Larisa V. Mikhailova, Vladimir V. Rafalsky, Ekaterina M. Ablameiko,
Yulya A. Filimonkina

Immanuel Kant Baltic Federal University,
14, A. Nevskogo str., Kaliningrad, 236016, Russian Federation

Abstract

During the first year after myocardial infarction, coronary artery restenosis, fatal arrhythmias, hospitalization for heart failure
or cardiac death may occur. It is necessary to search for biomarkers to predict complications of myocardial infarction. As such
predictors, it seems promising to introduce the ABCDE-SE echocardiographic protocol, as well as study the metabolism of
vitamin D and proteins of the fibrinolysis system. Cardiospecific microRNAs-21, -29, -143 can be used as pathogenetic factors
in the development of complications; it is proposed to study the ongoing pharmacotherapy and patients’ compliance with it as
controllable factors.

Aim: To search for predictors of complications of myocardial infarction based on the assessment of echocardiographic
parameters, vitamin D metabolism, components of the fibrinolysis system and cardiac-specific microRNAs.

Material and Methods. The PROMETHEUS study is designed as a prospective, open-label, non-randomized cohort study. It
is planned to include 300 patients newly admitted to the vascular center with a preliminary diagnosis of ST-segment elevation
ACS. All patients will have their vitamin D concentrations determined; genetic variants of polymorphisms of the vitamin D
receptor gene and vitamin D binding protein; concentrations of urokinase and soluble urokinase receptor; microRNA-21, -29,
-143, as well as echocardiography using the ABCDE-SE protocol at 1, 3, 6 and 12 months from inclusion. Pharmacotherapy
will be assessed at all stages.

Expected results: Based on the results of the study, a comprehensive algorithm for optimizing the prediction and prevention
of complications of myocardial infarction will be developed and introduced into practical healthcare.

Keywords: acute coronary syndrome with ST segment elevation, myocardial infarction, stress
echocardiography ABCDE-SE, microRNA-21, -29, -143, vitamin D, vitamin D receptor, vitamin

D binding protein, personalized medicine.
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BBepgeHue

CmepTHOCTb OT 3aboneBaHuii, 00YCNOBMNEHHBLIX ULLIEMU-
yeckoit 6onesHbto cepgua (MBC), npeBanupyet Hag aopyru-
MU NpUYMHaAMKU CMEPTHOCTU Kak B Poccuun, Tak n B Apyrux
cTpaHax. KnMHnyecku 1 nporHoctuyeckn Hambonee Tskenom
dopmort IBC, conpoBoxaatoLLEencsa BbICOKOW NETanbHOCTbIO
W MHBanuam3auven, B TOM YMcne nuy TpyaocnocobHoro Bos-
pacTa, aBnseTtcs uHdapkt muokapaa (M) [1].

HecmoTpsi Ha BbINOMHEHNE BCEX PEKOMEHA0BaHHbLIX Me-
ponpuATUIA, y 3HAYUTENBHOW A0NM GOMbHBLIX YXXe B Te4eHue
nepBoOro roga nocrie NepeHeceHHoro OCTPOro KOPOHaPHOro
cuHgpoma (OKC) passuBatotcst NoBTOpHLIA MM, HecTabunb-
Hasi CTeHOKapauWs, onacHas anst XXU3HU apuTMUSt UNIN BO3HU-
KaeT noTpebHOCTL B rocnuTanusaumm no noBody cepae4Hon

HegocTaTovHocTh (CH). Mpu 3ToM y YacTn 6oMbHBIX OCNOX-
HEeHWsl He pa3BUBaOTCA COBCEM NOO pa3BmBaloTCs B 6onee
otaaneHHble cpoku [1]. OaHHbin dakT TpebyeT npoBeaeHUsi
AONONMHUTENbHBIX MCCreA0BaHU ANnst pa3paboTKM HOBbIX 40-
CTYMNHBbIX U MHCPOPMATUBHBIX TEXHOMOTMIA, NO3BOMSIOLLMX HE
TOMNbKO BbISIBATH IPYMMbl PUCKa Pa3BUTUS PECTEHO30B KOPO-
HapHbIX apTepuin, aTanbHbIX apuUTMUIA, Cepae4YHON CMEPTH
unu rocnuTtanmaaumu no nosogy CH nocne VMM, Ho u paspa-
6oTaTtb cnocobbl X NpounakTukK [2].

B nocnegHue rogpl ¢ LENb OLEHKM MPOrHosa nawueH-
TOB C XpoHudeckumun copmamm UBC paspabotaH npoTo-
kon Ctpecc-axokapaunorpacdusa (C3) ABCDE (ABCDE-CJ),
BKITHOYAIOLLMIA Waru: war A — HapyLLEeHWs NToKanbHOW CoKpa-
TMMOCTM CTEHOK neBoro xenygoyka (JIK); war B — B-nu-
HuM; war C — oueHka cokpatutenbHoro pesepsa JDK; war
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D — oueHka pesepBa CKOPOCTU KOPOHAPHOrO KPOBOTOKa B
NEeBOW NepefHen HUCXoZsALLEN KOPOHAPHOW apTepun ¢ MOMO-
Wbto gonnneporpadwuu; war E — oueHka pesepsa cepaeqHo-
ro putMma Ha anektpokapguorpamme (OKrI) [3]. MpumeHeHne
anroputma ABCDE-C3 nossonseTr addeKTMBHO NPOrHo3un-
poBaTb BbPKMBAEMOCTb NaLMEHTOB C XPOHUYECKUMU dhopma-
mu NBC. MpeactaBnseTcs NepcnekTMBHLIM ero BHeAPeHue y
naumeHToB, nepeHecwunx IM, ans nporHo3avpoBaHus passu-
TUS Y HUX OCIIOXXHEHWUN [4].

OpgHuMm n3 bakTopoB Gomnee BbICOKOTO pucKa THAXKENoro
TEYEeHNA U Pa3BUTUS OCIIOXKHEHUA Y NaUMEHTOB, NepeHec-
wmx UM, moxeT aBnatbca gedpvumt ButamuHa D. dakto-
pbl, CBA3aHHbIE C BLICOKUM PUCKOM CepaeyYHO-COCYAUCTbIX
OCIOXHEHWI (NOXMNOW BO3pacT, MYXCKOW MNOr, OXUPeHue,
caxapHblvi guabeT, apTepuanbHas runepTeHsns), CoBnagatT
¢ puckom gedumumta ButammHa D [5]. Oencteme ButammuHa D
B 3Ha4YMTEnNbHOW CTeneHn onocpeayeTcs peuentopammn BuTa-
muHa D (VDR), a Takke 3aBucuT ot Genka, CBS3bIBaOLLETO
ButamvH D (DBP). PasnuyHble nonumopdusmel reHa VDR
1 DBP moryT onpeaensite NpegpacnonoxeHHoCTb K 3abone-
BaHMAM, COMpoBOXAaLWmMMes aecduumtom ButammHa D [6].
Monumopduamel Apal [rs7975232], Bsml [rs1544410], Fokl
[rs10735810] n Taql [rs731236] reHa VDR cBAa3bIBaloT ¢ pe-
3UCTEeHTHOCTbIO K BUuTamuHy D [7]. Cpegu annenen DBP Hau-
6onee pacnpocrtpaHeHbl rs7041 n rs4588, npu aTom 4awe
BCcTpeyatotca nonumopdpusmel Ge1*1F, Ge*1S, Ge*2 [8].
Bbino nokasaHo, 4to y nuy ¢ OKC Habniogaetca gedpmumt
BuTamuHa D, koTopbiv Gonee BbipaXeH y nauneHToB ¢ Bapu-
aHTom annens DBP Gc2. Ge2 BapuaHT ABnsieTcs NporHoCTu-
yeckn Gonee HebnaronpusaTHelM Ans TedeHns UBC: cpeaun
nauMeHToB AaHHOMW rpynnbl Yale BCTpeyanucb ToTanbHas
OKKII03MS KOPOHApPHbIX apTepun 1 npegwecrtsyowme VIM B
aHamHese [9]. Heobxogum fanbHEWLWWn reHeTU4ecknin aHa-
nn3 dhakTU4eckom ponm reHeTnyeckmnx sapmauyun DBP n VDR
B YpOBHsX 6mogoctynHoro ButammHa D n ux cBs3n ¢ pas-
BUTUEM CEPAEYHO-COCYANCTLIX OCIIOXKHEHUI, B TOM Yncne y
nuu, nepexecwunx M [10].

3a nocnegHee AecATUNETNE HAKOMUIOCh MHOTO AaHHbIX O
TOM, 4YTO Tak Ha3bliBaemble MKPOPHK — Hekogupytowme PHK,
3KCnpeccupyemble B LMTONNasMe KNeTok, SBMASTCS Khove-
BbIMW 3NIEMEHTaMu B perynsumm akTMBHOCTM reHOB B HOpMe
n npu natonorum [11]. Monagas B KPOBOTOK NpU HapyLUEHWUM
LeNoCTHOCTM LMTONMAasMbl, OHW OCTalTCA CTabunbHbIMKU B
TeYeHne ANUTENbLHOTO BPEMEHW, YTO MO3BOMSET UCMOMb30-
BaTb MX B KayeCTBE AMArHOCTUYECKMX W MPOrHOCTUYECKMX
6uomapkepos 3abonesaHui [12]. MukpoPHK-21 gasnsetca
oAHOW 13 Hambonee pacnpocTpaHeHHbIX MukpoPHK B cepa-
ue. MHorne nccnegoBaHusa nokasanu, 4To MukpoPHK moxer
CNYXMTb MPOrHOCTUYECKUM (DAKTOPOM PeMoAenpoBaHUs
cepgua nocne UM [13]. UM conpoBoxaaeTcs NoBbILLEHHBIM
OTNOXEHNeM KonnareHa B Muokapge, rmbenbto KneTok u Ho-
BOW BacKkynspusauven CepAeyHOW TKaHW, Y4TO MpPUBOAMT K
CHWXEHWIO NOAATNNBOCTU XenyaodkoB. ECTb faHHbIe, 4To ce-
mencTBo MUKpoPHK-29 (29a, 29b n 29c) kogmpyeT konnareH
n gpyrue 6enku, yyactsyrowme B pmbpose [14]. Takke 6bino
NPOAEMOHCTPMPOBAHO, YTO Y MaLMEHTOB C OKKIIO3UPYHOLLIMM
aTepoCKNepo30OM apTepPUN HMKHUX KOHEYHOCTEN 3Kcrnpeccus
MUKPOPHK-143 B cbiBOpOTKE KpOBM Obina Hwxe B rpynne
BOrMbHbLIX C pecTeHO30M, YeM B rpynne 6e3 pecreHosa [15].
BrisiBneHne cBs3n ypoBHA akcnpeccun mukpoPHK ¢ npouec-
camu mbposa KapanoMmoLMTOB, anonTosa rnagkoMblLLey-
HbIX KMETOK COCyA0B, Nnexalumx B ocHoBe pa3sutua CH u ap-
TepuanbHbIX PECTEHO30B, NPeACTaBnAeTcs NepCnekTUBHbLIM
KaK C TOYKM 3PEHWs NMoucKa HOBbIX YYacCTHWUKOB MaToreHesa,
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TaK 1 Ans obHapy>XeHUst TapreTHbIX MONeKyr, KOTopble MOryT
ObITb B AanbHelnLeM MCnonb3oBaHbl Ans NPOrHOCTMKK, Ana-
rHOCTVKW 1 Tepanum ocnoxHeHun AM [16, 17].

B nocnegHee Bpems HakomnneH 60MbLWON Nyn AaHHbIX O
cBs3n 6enkoB cuctembl pMBpPMHONM3a C PUCKOM pPasBUTUS
(PNOPO3HBIX OCMOXHEHWN Yy nauueHToB, nepeHecwmnx WM.
YpoknHa3a v peLenTop ypoKnHasbl NOMMMO UX PO B aKTUBa-
UMM nNnasmmHoreHa B cocygax siBMsTCS NPOBOLMPYOLLMMM
nbpos dakTopamn B cepaeyHon TkaHu. HepasHue uccne-
[AOBaHWs nokasarnu, YTo BbICOKNE CbIBOPOTOYHbIE YPOBHN ypO-
KnHa3bl UPA 1 pacTBOpPMMOro peuentopa ypokuHasbl SUPAR
ABNATCA NPAMbIMW NOKa3aTensaMm pemMoaenmpoBaHns TKaH!
cepgua u pucka passutus cdubposa. YposHu suPAR B cbl-
BOPOTKE KPOBUW SABMSIOTCA MpEeAuKTopamy Kanbuudukaumm
KOPOHapPHbIX apTepuii U cepaeyHo-cocyancTbix cobbiTuii [18].
OueHka nx cogepXaHusi B KPOBU MOXET ObITb BaXKHbIM npe-
AVKTOPOM HebnaronpusaTHOro ncxoga y nauuentos ¢ M [19].

HasBaHue nccnepoBaHus: «onck NpeaukTUBHBIX Buomap-
KepoB Ans MoBbileHns 3dEKTUBHOCTN Tepanuu n npodu-
NaKTUKN OCNOXHEHWI OCTPOro MHapKTa Muokapaa Ha amby-
natopHom atane: mecto ABCDE-C3 axokapamorpaduyeckoro
MPOTOKOMa 1 TPAHCKPUATOMHBIX Noaxoaos — MPOMETEW».

PernctpaumoHHbii Homep B cucteme EMMCY HUNOKTP:
123100400155-8.

CeepeHus o 3akasumke: PFAQY BO «BdY um. L. Kantay.

dPurHaHCUpoBaHMe: AaHHOe uccnegoBaHve nogaepxaHo
13 CpeacTB NporpaMMbl cTpaTermyeckoro nugepcraa «lpuo-
putet 2030» B®Y nm. U. KanTa.

Llenb nccnegoBaHusa: NOMCK NPeaVKTOPOB OCIIOXHEHWUN
octporo MIM Ha oOcHOBe oueHKM 3xokapauorpadunyeckmx
napameTpoB, meTtabonuama sutammHa D, KOMNOHEHTOB Cu-
cTembl hnbpurHonmaa u kapauocneundunyHbix MnkpoPHK, ¢
nocnegyiouer paspaboTkon 1 BHeApeHUeM B nNpakTuieckoe
30paBoOOXpaHeHne KOMMIEKCHOro anropmTma ansi NporHo3un-
poBaHus 1 NpeaynpexaeHns ocnoXxHeHun octporo M.

3agauun nccnegoBaHus:

1. OueHnTb 0cobeHHOCTUN knnHMnYeckoro TeveHust OKC ¢
nogbemom cermeHTa ST Npu NOCTYNMEHWM, a TakkKe CPOKU 1
TSHYKECTb BO3MOXHbIX ocrnoxxHeHun M B TedeHune roga nocne
MOMEHTa rocnuTanusauumn.

2. lNpoBecTn uccrnegoBaHne nokasatenen merabonus-
Ma BuTammHa D, CbIBOPOTOYHbLIX YPOBHEN YpokuMHa3bl UPA 1
pacTBopuMOro peuenTtopa ypokuHasbl SUPAR, ypoBHA Mu-
kKpoPHK B MOMEHT rocnMtanusaummn y nauneHToB, nepeHec-
wmx OKC ¢ nogbemom cermeHta ST, a Takke napameTpoB
axokapguorpadumyeckoro npotokona ABCDE-C3 y gaHHowm
rpynnbl nauneHToB Yyepes 1, 3, 6, 12 mec. OT MOMeHTa rocnu-
Tanusauuu.

3. BblgenuTb knuHunyeckue, GuoxmMmmyeckne, reHeTmye-
CKue 1 axokapgmorpaduyeckue NpeamKTopbl, No3Bonsowmne
NPOrHO3NpoBaTb Pa3BUTUE PAHHUX U OTAANEHHbIX OCNOXHe-
Huin M.

4. PaspaboTtaTb anroputm nepcoHnnumMpoBaHHOro noa-
XoAa K AucnaHcepHOMy HabnogeHuto GonbHbIX, nepeHec-
wmx M.

MaTepMan n MetToabl

WccneposaHne MPOMETEM 3annaHvpoBaHO Kak mnpo-
CMEeKTUBHOE OTKPbITOE HepaHOOMU3MPOBAHHOE KOFOPTHOE UC-
crnefoBaHWE C y4acTUeM NauMeHTOB, NMOCTYMMUBLUMX B COCYAU-
CTbIN UeHTp ¢ grarHo3om «OKC ¢ nogbeMmom cermeHTa STy.

Wccnegyemyto monynsiumMio COCTaBSAT NauMeHTbl ¢ Aua-
rHozom «OKC c nogbemom cermeHta ST», noctynueLivne
B cocyaucTble ueHTpbl KanuHuHrpagckow obnactu: MBY3
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«OKB KO» n oIrbY «®L| BMT». YkasaHHble LEHTpbl ABMs-
I0TCA NeYebHbIMN yYpexaeHusMu, rae OCyLecTBNSeTCH Bbl-
COKOTEXHOMOrMYHas MeAuLUMHCKast NOMOLLb BCEM XUTENsMm
KanunuHrpaackon obnactu npw passutumn OKC.

Kputepun BknioveHus: nuua oboero noma B BoO3pacTe
cTapuwe 18 net ¢ BnepBble BbICTaBMNEHHbIM AnarHozom « OKC
Cc nogbemom cermeHTta ST», 6e3 ogbllKkn 1 aHamHe3a CH,
Kilip 1, He mpuHMMmalowmne OUypeTMkn U Bas3onpeccopbl Ha
MOMEHT BKITHOYEHMWS; NOgMNMCaHHOE NUCbMEHHOE MHAOPMU-
poBaHHOE cornacve Ha yyactue B HabniogeHun; BO3MOX-
HOCTb COXPaHEeHMs KOHTaKTa C NauMeHToM B TedyeHune Heob-
XOAUMOrO AN UCCNEAoBaHNS BPEMEHW.

KpuTepun HEBKMOYEHMSA: HanM4Me B aHaMHese 0 HacTo-
ALLero NocTynneHus B ctaumoHap anusogos OKC nubo npo-
BeJEeHNEe KOPOHapHbIX WMHBA3MBHbLIX BMeLLaTeNbCTB, B TOM
yncne B NNaHOBOM nopsake; 3abonesaHns nerkvux (MHEBMO-
HWS, XPOHNYeckas 0BCTPYKTNBHasA 6onesHb nerkux B cTagmm
obocTpeHus, oHkonornyeckme 3aboneeaHusa v T. A.); HEBO3-
MOXHOCTb TOYHO NpuaepxmBaTbca TpeboBaHMI NpoToKoNa.

KpuTepun uWCKNoYeHUs: xenaHve naumeHTa [oCpod-
HO 3aBepLWTb 1UccregoBaHne no nobor nNpuymHe, a Takke
OLWMBOYHOE BKMIOYEHWE B UCCreaoBaHue.

MnaH HabniogeHus nogpasymeBaeT 5 OYHbIX BU3UTOB
nauneHToB (puc. 1). Bo Bpemsa Busamuta 1 (MOMEHT rocnu-
TanusauumM nauueHTa B CTauMoHap COCYAUCTOro LeHTpa C
anardHosom «OKC ¢ nogbemMoM cermeHta ST») mauueHTty
OyoeT npoBedeHbl CTaHAApTHble Mpouedypbl: paccnpoc,
u3nKanbHbI OCMOTP, OMpeaerneHne BUTanbHbIX YHK-
LUURA, BbINOMHEHbI OOWNIA M DMOXUMUYECKUI aHanu3bl Kpo-
BW, onpederneHbl Mapkepbl MOBPEXAeHWs Muokapga, npo-
BedeHbl KopoHapoaHrmorpadusa u rocnutansHas OxoKIm no
cTaHgapTHoMy npoTokony. B xoge HabniogeHus vepes 1, 3,
6 n 12 mec., Npu npoBeaeHnn Bn3nMToB 2-5, ByaeT ocyLuecT-
BMEH OCMOTP NaLUMEHTOB, a Takxe BbiNonHeHa cTpecc-OxoKI
(C3) no npotokony ABCDE-C3. Bo Bpems kaxgoro suauta
OyOyT oueHeHbl NpoBoAMMas Tepanus, KOMMMIaeHTHOCTb K
Hel, ocnoxHeHnss OKC 1 nHble HebnaronpuaTHble cobbiThA
B crniyyae ux passutua (CH, xenygo4yHo-kuweyHoe KpoBOT-
eyeHune, NoBbILEHHAs KPOBOTOUYMBOCTL TKaHEN, NMOBTOPHbLIN
MM, ocTpoe HapyLLueHne MO3roBoro kposoobpalleHus / TpaH-
3UTOpHasA ULLIEMMWYECKasa aTaka, OCTPOe HapylLeHue putma
cepaua, BHe3anHas cepgedvHasi cMepTb, CMepTb OT ApYrux
npuymH). OBLas NpogomKMTENbHOCTL HabnaeHs cocTa-
BuT 360 = 7 aHEn.

Onpenenexvie KPUTEPHEB BKNIOYEHWA [ HEBKNIOYEHUA
Determination of inclusion / non-inclusion criteria

MNopnvcanne MHGOPMUPOBAHHOMO COrNackA
Informed consent obtaining

OBWEKNMHMMECKOE MCCNEeNoBaHNe

OT16op uccnenyersix
Selection of subjects 1 3abop kposm Ha: 25(0H)D 1 1,25(0CH)2D,
uPA, suPAR, VDR 1 DBP, MukpoPHK-21,
| Buaut 1 (0eHs 1) | |-29-143
Visit 1(day 1) General clinical research
Blood sampling at: 25(0H)D and 1.25(0H)2D,
UPA, sUPAR, VOR and DBP, microRNA-21, -29,
-143
| | Buaut 2 (neHs 30£3)
Visit 2 (day 30+3)
Chop gaHHeX
Data collection Buaut 3 (neHn 9045) oueHka xanob, du 108 WCCNEeNoBaHWe,
Visit 3 {day 9045) oueHKa papMakoTepanim, HA, nepemHbL
| | KOHEuHBIX ToueK, ABCDE-CO
complaint assessment, physical examination,
| | Buaur 4 (news 18027) pharmacotherapy assessment, AE, primary
Visit 4 (day 180+7) endpoints, ABCDE-SE
| | Buaut 5 (nexb 360+7)

Visit 5 (day 36047)

Puc. 1. ln3aiiH uccnenosaHus
Fig. 1. Study design

BuinonHsiemMbie npoueaypbl BO BpeMs HabnoaeHust

Bo Bpems noctynneHus naumeHTa B CTauuMoHap nocrne
nognucaHns MHPOPMMPOBAHHOIO COMMacus U MpoBeAeHNs
BCEX CTaHOAPTHbIX MEAWLMHCKUX MaHWNynsuui cornac-
Ho amarHody «OKC c nmogbemom cermeHta ST» y Kaxgoro
nauueHTa, BKIMIOYEHHOrO B MccnegoBaHve, byaeT npousse-
OeH 3a0op KpoBM M3 JFIOKTEBOW BeHbl 06beMoM okono 10
M Ana  nocnegyowero nabopaTtopHOro uccrneaoBaHus.

OnpepeneHne nokasatenen metabonusama ButamuHa D —
1,25-Dihydroxyvitamin D3 (DHVD3), 25-Hydroxyvitamin D3
(HVD3), cblBOPOTOYHbIX YPOBHEN YpOKMHa3bl UPA 1 pacTBo-
pumoro peuenTtopa ypokuHasbl suUPAR Gyaet npoBoauTbes
MeToaoM MMMYyHodepmeHTHoro aHanusa (M®PA), cornacHo
WHCTPYKUMKN DMPMbI-MPON3BOAUTENS peakTMBOB Ha bGase
nabopaTtopun 3KCNepuMeHTanbHbIX WCCNefoBaHWUM npena-
paToB KpoBu LleHTpa MMMYHOMOrMM M KNETOYHbIX BuoTex-
Hororn B®Y wmm. W. KaHvta. OnpepeneHve reHeTU4eckux
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BapMaHTOB Nonumopdu3mMoB reHa peuentopa ButammHa D
(VDR) n nonumopduramos bernka, cBsi3biBatoLLero sutammH D
(DBP), 6bygeT npoBoAUTLCA METOAOM NONMMEPA3HOW LieNHON
peakuuu (MNLP) Ha 6a3e LleHTpa MMMyHOMOrMm n KNneTouHbIX
6uotexHonornn bOY nm. N. Kanta. YposHn munkpoPHK-21,
-29, -143 6ynyT onpegeneHbl metogom lLP B pexnme pe-
anbHoro BpemMeHu Ha 6ase LieHTpa nMMyHONOrMun n KneTou-
HbIX GuoTexHonorni BAY nm. . Kanta.

Kaxxgomy naumeHTy, BKMOYEHHOMY B WccregoBaHue,
Oynet BbinonHeHa C3 no npotokony ABCDE (ABCDE-CJ),
BKIIOYaloLWaa warn: war A — HapylueHWs rokKanbHOW Cco-
kpatumocTtn cteHok JDK; war B — B-nuHun; war C — oueHx-
Ka cokpatutenbHoro pesepsa JDK; war D — oueHka pesepsa
CKOPOCTW KOPOHAPHOIo KPOBOTOKA B NEBOW NepeaHEen HUCXO-
ASILLEeNn KOPOHaPHOW apTepumn C MOMOLLbIO gonnneporpaduu;
war E — oueHka pesepsa cepgeyHoro putma Ha JKT.

[ns n3yvyeHns KOMMNIaeHTHOCTU NaLMeHTOB K Ha3HaYeH-
Hou hapmakoTepanvm Ha aMmBynaTopHOM 3Tane Ha Kaxaom
Bu3uTe ByayT cobmpaTtbCa AaHHble O BCEX NnonyyaemMbix na-
LMEeHTOM npenaparax, a Takke nauveHT OyaeT 3anonHsTb
OMPOCHWK O pexrumMe npuema npenaparos.

MepBUYHBIMU KOHEYHBIMK TOYKamu ByayT aensaTeca: CH,
XKenyao4HO-KMLLIEYHOEe KpPOBOTEYEHUE, MOBbILWEHHaA Kpo-
BOTOYMBOCTb TKaHew, nosTOpHbI WM, ocTpoe HapylueHue
MO3roBOro kKpoBoobpalleHns / TpaH3UTopHas MemMuyeckas
ataka, OCTpoe HapylueHne puTMa cepaua, BHesanHas cep-
Ae4vHasi CMepTb, CMepPTb OT APYrMX NPUYMH.

Bu3um 1 (OeHb 1)

CkpvHUHT nauueHTOB B HabniogeHwe OGyper ocyuiect-
BMATLCS BO Bpems ogHoro Buanta (Bn3mT 1). Mpouenypa pax-
AoMu3aummn He npegycmoTpeHa. Nocne nognucanns nHdop-
MUPOBaHHOro cornacusi 6yoeT npoBegeHa oueHKa Xanoob,
cobpaH aHamHes, NpoBeaeHO uamKanbHoe uccrneaoBaHue,
OLEHEHbI XN3HEHHO BaXHble (PYHKLWMW, BbINOMHEHbI HEOOXO-
Avmble nabopartopHble nccnegosaHus, AxoKI n kopoHapHas
aHrvorpadus. Y naumeHToB Gyaer npou3sedeH 3abop Kpo-
BV Ha onpefeneHne KOHLEHTPaLMN OCHOBHbIX MeTabonuToB
ButammHa D — (25(OH)D u 1,25(0OH)2D), ypokuHasbl (UPA)
M pacTBopuMOro peuentopa ypokuHasbl (SUPAR); reHeTu-
YeCKUX BapvaHTOB Nonumopdur3MOB reHa peuentopa BuTa-
muHa D (VDR), 6enka, cBsisbiBatowiero Butammd D (DBP) 1
MukpoPHK-21, -29, -143. [Nocne npoBepkn Ha COOTBETCTBUE
KpUTEPUSIM BKMOYEHUS /| HEBKMOYEHUA B HabnogeHue, na-
LUuMeHTbl ByoyT BKNIOYEHbI B NporpaMmy HabnogeHus.

Bu3zum 2 (deHb 30 * 3)

B xone BuauTa ByoyT npoBeaeHbl paccnpoc, gusmkanb-
HOEe uCCneaoBaHWe, OUEHKA XXM3HEHHO BaXHbIX (DYHKLWNA,
npoBeAeHO axoKkapauorpadpuyeckoe nccnegoBaHme no npo-
Tokony ABCDE-CQ3. B TeyeHue Bn3nta byaet nposeneH c6op
UHdOpMaumun, KacarLencsa dapmakotepanuu, nony4yaemon
naumeHTamm, BEpOSATHbIX HexenaTenbHbIX NeKkapCTBEHHbIX
peakuMn M NekapcTBEHHbIX B3aMMOOENCTBMI, npoBedeHa
OLeHKa KOMMIaeHTHOCTU K NpOBOAMMON hapMakoTepanmu.

Bu3um 3 (OeHb 90 £ 5)

B xope BuauTta 6yoyT npoBefeHbl paccnpoc, durankanb-
HOe MCcCrnenoBaHMe, OLEHKA XU3HEHHO BaXKHbIX (OYHKLWNA,
BbIMOMHEHbI HEOBXoAMMbIE NabopaTopHble UCCReAoBaHUS.
Y nauueHToB OydeT NpoBedeHO 3xoKapauorpadguyeckoe
nccnegosaHue no npotokony ABCDE-C3. B TeyeHue Bu-
3uTta GyaeT ocyllecTBreH c6op MHopmMaumu, kacatoLlencs
hapmakoTepanuu, Mony4aemMol naumMeHTamu, BePOATHbLIX
HexxenaTernbHbIX NTEKAPCTBEHHBIX PeakLnii U NEKAPCTBEHHbIX
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B3aMMOOEWNCTBMIN, MpPOBEAEHA OLEeHKa KOMMIIAeHTHOCTU K
npoBoANMON hapmakoTepanmu.

Bu3um 4 (OeHb 180 £ 7)

B xone BuanTta ByayT npoBedeHbl paccnpoc, dusnkans-
Hoe wuccnegoBaHWe, OLEHKA >KU3HEHHO BaKHbIX (PYHKLIMIA,
npoBefeHo axokapavorpaduyeckoe UccrneaoBaHue Mo
npotokony ABCDE-C3. B TteueHue Buanta Oyget ocyuiecT-
BrneH cbop uHgopmaumm, kacatLlencs apMakoTepanuu,
nony4aemMon nauueHTaMu, BePOSITHbIX HeXenaTenbHbIX ne-
KapCTBEHHbIX peakumii N NieKapCTBEHHbIX B3aVMOOENCTBUIA,
npoBefeHa oLeHKa KOMNIIAaeHTHOCTU K NpoBoAnMoN dapma-
KoTepanuu.

Bu3um 5 (OeHb 360 * 7)

B xoge Buauta 6yayT nposefeHbl paccnpoc, uavkans-
HOEe uCCneaoBaHWe, OLEHKA XXM3HEHHO BaXHbIX (DYHKLWNA,
npoBedeHo 3axokapauorpaduyeckoe uccriegoBaHne Mo
npotokony ABCDE-C3. B TeueHune Buauta Gyget ocyliecT-
BrneH cbop uHopmauun, kacatwLlencs dapmakoTepanuu,
norydaemow nauuveHTamun, BEPOATHbIX HeXenaTenbHbIX ne-
KapCTBEHHbIX peakuuii 1 NnekapCcTBEHHbIX B3anMOOEenCTBUN,
npoBefeHa oLeHKa KOMMMaeHTHOCTM K MpoBOauMOiN hapma-
KoTepanuu.

He3annaHupoeaHHbu7 eusum

Ecnn naumeHT JOCPOYHO 3akaHunBaeT HabnogeHue, To
BCe OaHHble, Nofly4eHHble Npu ero obcnepoBaHum, pacueHn-
BalOT KaK AaHHble He3aniaHnpoBaHHOIo BU3NTA.

CtaTtuctuka n obpaboTka AaHHbIX

C6op knuHMYecknx AaHHbIX ByaeT nMpoBoAUTLCA U3 He-
CKOMbKMX WCTOYHMKOB: HEMOCPeACTBEHHbIN OCMOTP nauu-
€HTa YneHaMu nccnepoBaTenbCkon KoMaHabl, aKCnopT obe-
3MIMYEHHbIX AaHHbIX W3 MEeAVLUMHCKON WHAOPMAaLMOHHON
CMCTeMbl perMoHanbHOro cermeHta EgmHoOn rocyaapcTeeH-
HON WMH(OPMALMOHHOM CUCTEMbI B Cdhepe 3opaBoOXpaHe-
Hua KanuHuHrpagckow obnactu. [ns BBOoAa WM XpaHeHWs
AaHHbIX OyAeT ncnonb3oBaHa AMeKTPOHHas cuctema cbopa
AaHHbIX, B KOTOPYIO ornepaTopamu ByayT NepeHocUTbCs Bce
nonyyYeHHble AaHHbIe N0 Mepe Ux nocTynnexus. MNMocne BHe-
ceHus cobpaHHbIX AaHHbIX OygeT nposedeHa dvHanbHas
Banuaaumsa 6a3bl AaHHbIX C Lefblo YTOYHEHNS napamMeTpoB
YUCTOThI, KOPPEKTHOCTM N HEMPOTUBOPEYMBOCTU COBpPaHHON
nHdopmaumu. MNocne Banvaauun byaet paspaboTtaHa kapTa
3anpocoB K 6a3e AaHHbIX, MO3BONSIOLLMX CreHepupoBaTh Ha-
60p cBA3aHHbLIX AaHHbIX A5 NOCneayoLen CTaTuCTUYeCcKon
o6paboTku.

[na nposedeHns nccnenoBaTenbCKoro aHanmaa AaHHbIX
OyayT MpYMeHeHbl crnegylolme UHCTPYMEHTbI: Mporpammel
STATISTICA 10.0 (StatSoft Inc., CLUA) n StatTech v. 3.0.5
(paspaboTtunk — OO0 «CtatTex», Poccus).

[nsa onucatenbHOM CTaTUCTUKM HOPMarbHOro pacnpege-
NEeHNs KoNMYecTBEHHbIX MokasaTtenew OyayT MCMonb3oBaHbI
cpeaHvie apudmeTnyeckme (M) n cTaHgapTHbIE OTKIOHEHNS
(SD), onsa otnuM4Horo OT HopmarnbHOro — megvaHa (Me) u
HWKHUE U BepxHWe KBapTunu [Q,—Q,], Ka4ecTBeHHbIe noka-
3atenu OynoyT npeactaBneHbl B abCONOTHBIX yucnax (n) u
npoueHTax (%).

KonuyecTBeHHble nokasatenun BydyT oueHeHbl Ha npea-
MeT COOTBETCTBUS HOPManbHOMY pacnpedeneHuo € mno-
MoLblo KpuTepus Konmmoropoea — CmwupHoBa (npu uncne
uccnegyembix 6onee 50). OueHka paBeHCTBa Aucrnepcuii B
uccnegyembix rpynnax Gyaert BbinosiHEHA C NOMOLLIO TecTa
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JleBeHa. CpaBHeHne Tpex rpynn no KONM4YeCcTBEHHOMY MO-
KasaTernio, MeloLeMy HopMmarnbHoe pacnpegeneHve, byaet
NpoBEAEHO C MOMOLLBI0 OAHOMAKTOPHOIO AUCMEPCUOHHOTO
aHanm3a (ANOVA), ans nocnegyrowlero anocTepUOPHOro
CpaBHeHus1 OyayT UCNonb3oBaHbl TECThl Thioku unn Yanya (B
3aBUCMMOCTM OT CTENeHW paBeHCcTBa aucnepcuin). ins cpas-
HEHWsi KONMUYECTBEHHbLIX MoKasaTtenew Tpex rpynn, pacnpe-
AeneHune kotoporo 6yaeT OTNMYHBIM OT HOpMarbHOrO, Npea-
nonaraetcs ucrnone3oBaHue kputepus Kpackena — Yonnuca.
[Mpu BbISBMNEHUN CTATUCTUYECKN 3HAYUMMbIX Pa3nUYMin Aanb-
Helliee anocTepuopHoe nonapHoe cpaBHeHue rpynn byaet
NnpoBeAEeHO C NomoLlblo KpuTepus [aHHa ¢ nonpasBkon Xon-
ma. [ina cpaBHeHWSA KaTeropuanbHbIX NepeMeHHbIX Tpex He-
3aBucUMbIX rpynn Byger ucnonb3oBaH kputepuin x? MNupcoHa.
CpaBHeHWe AByX rpynn Mo KONMYECTBEHHOMY MoKasaTento,
UMeloLLeMy HOPMarbHOe pacnpegenexHve, npy ycrnosun pa-
BEHCTBa Aucnepcui GyaeTt BbINONHATLCA C MOMOLLbBIO {-Kpu-
Tepusa CTblogeHTa, Npy HepaBHbIX — C NMOMOLLbIO {-KpuTepus
Yanya. MNocTpoeHne NporHOCTUYECKUX MOAENEN, XapaKkTepu-
3ylOLMX BUSHWE M3yYaeMbIX nokasaTenen Ha ncxoasl, byaet
BbIMOSIHEHO Ha OCHOBE Hanbornee NoaAXoAALWMX AN NOnyYeH-
HbIX AaHHBIX anropuTMOB MaLUMHHOIO 0ByyeHus.

Ha ocHoBaHMM 0606LLEHHBIX OaHHbIX OyaeT co3aaH 3a-
KMoOYMTEnNbHbIN OTYET, B KOTOPOM OyayT npeacTaBneHbl Bce
pesynbsTaThl UCCNEAOBaHNS 1 BbIBOAbI.

ATtunyeckune HOPMbI

[aHHoe wuccnepgoBaHMe NPOBOAUTCS B CTPOrOM COOT-
BETCTBMM C MPOTOKONOM, NpUHUMMNAMU XernbCUHKCKOW fe-
knapauum BcemupHon MeguumHckon accoumauun (Ceyn,
2008), TpexctopoHHuM CornaweHunem nNoO Hagnexawemn
knuHnyeckon npaktuke (ICH GCP), KoHctutyuuen PO, de-
AepanbHbiM 3akoHoM Poccuiickornt ®enepauum ot 21 HosA6ps
2011 r. Ne 323-03 «O6 ocHoBax oxpaHbl 340POBbS FpaXx-
naH B Poccunckon ®egepaummy», PegepanbHbiM 3aKOHOM OT
12 anpens 2010 1. N 61-®3 «O6 obpalleHnM NekapCcTBEHHbIX
cpeacTtey, HaumoHanbHbiM cTaHgapTom Poccuiickon dene-
paumn FOCTP 52379-2005 «Hagnexawas knuvHuyeckas
npakTuka», noctaHoeneHnem lNpasutenscrtea PP ot 13 ceH-
T196ps 2010 1. Ne 714. MNepen Ha4anoM uccrnegoBaHUs NPoTo-
kon nccnegosanus, MPK, hopma nMcbMeHHOro cornacus no-
AaHbl HA PacCMOTPEHME FOKaNbHOMO0 3TUYECKOro KOMUTETA,
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uccnegosatens ABNsSeTca nonyyYyeHne NMcbMeHHoOro MHop-
MUPOBaHHOIO Cornacus oT BCeX NauMeHTOB A0 UX BKIHOYe-
HUS B HabngeHne.

3akno4yeHue
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BPEMEHHbIE METOAVKN MHBA3UBHOIO Y MEANKAMEHTO3HOTO Ne-
YyeHus y 6onbHbIX BO Bpemsi 1 nocne MM nonHocTbio peanu-
30Banu CBOW NOTEHLUMAr Mo orpaHUYeHni0 pa3Mepa Hekpo3a,
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MCMonbL30BaTb MapaMeTpbl 3xokapauorpadmyeckoro npo-
Tokona ABCDE-CQ, yposeHb BuTamuHa D, nonumopcunsmel
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Myto dbapMakoTepanuio 1 KOMMNIaeHTHOCTb K HEN MaLMEHTOB.
HabniogeHve kaxaoro BKMYEHHOTO naumeHTa 6yaeT nposo-
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O60CcHOBAOHME U AU3ZAUH NPOCNEKTUBHOIO
PAOHAOMMU3IUPOBAHHOTO UCCAEAOBAHUSA BAUSIHUS
KAPOOKCMMAABTO3ATA XXEAE3d HA Ka4YeCTBO XU3HU

U KAMHUYECKYIO KOPTUHY CEPAEYHON HEAOCTATOYHOCTH
C COXPOHEeHHOU chbpakumen BbiIOpoca y NaUUEHTOB

C AehMUUTOM XeAesa

O.B. Tykuw, A.A. TapraHeesq, E.A. KyxxeAaeBa, M.B. CoaaaTeHKoO,
M.1O. KoHapaTbes, K.H. ButT
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AHHOTAULMUSA

BBepeHue. PacnpoctpaHeHHOCTb aeduunTa xenesa (0XK) cpean naumeHToB € XpOHUYECKOWN CepAevHON HeJoCTaTOuHOCTbIO
(XCH) coctansiet ot 50 go 80%. YcraHoBneHo, uto K sBnsieTcs 3Ha4MMbIM NPeanMKTOPOM HebnaronpusTHbIX MCXO4OB U
cmepTHocTU Npu XCH, a Takke cBA3aH CO CHMXEHUEM NepeHOCMMOCTM (PM3nYecKon Harpysku. Vicnonb3oBaHue nepoparnbHbIX
npenaparoB Xeres3a C LieNbo ero KOppeKLMM orpaHNYnBaETCst BbICOKOM YaCTOTON HexxenaTerbHbIX SIBEHWI U B psifie Cryyaes
nXx HeadpdhekTUBHOCTLIO Npu XCH. Bbicoknm noteHuumanom B koppekuun IXK obnagaet kapbokcumansto3aT xKernesa, XopoLUo
3apekomMeHoBaBLUKiA cebsi B koropTe 6onbHbix XCH ¢ Hu3kol dhpakumeit Bbibpoca (XCHHPB), oaHako npu XCH ¢ coxpaHeH-
Hol cppakumeit Boibpoca (XCHc®PB) ero achheKTUBHOCTb TOYHO HE YCTaHOBMEHa.

Llenb: oueHNTb BNUsSIHWE Tepanuu kKapbokcumarnsTo3aToM xenesa Ha NnokasaTenn KauecTBa XXM3HW, PYHKLUMOHambHbIA cTaTyc,
KnuHunyeckyto kaptuHy XCHc®B y naumeHToB ¢ AvarHoCcTupoBaHHbIM XK.

Martepuan u metoabl. [naHupyeTcs npoBeaeHMe NPOCMEKTUBHOMO PaHAOMM3NPOBAHHOTO KOTOPTHOMO UCCNELOBAHNS, BKIHO-
vatowero 70 B3pocnbix nauneHtoB ¢ XCHc®B, |-l dpyHkumnoHanbHein knacc (PK) no NYHA u gnarHoctupoBaHHbiM [1XK:
rpynna 1 (n = 35) — c MeaMkamMmeHTO3HON Tepanuel kapbokcumansTo3aTom xenesa, rpynna 2 (n = 35) — 6e3 gaHHOM Meauka-
MEHTO3HOW Tepanuu. Takke OyaeT HabpaHa KOHTponbHas rpynna naumeHtoB 6e3 XK (n = 30). MNMpocnekTuBHas YacTb npea-
nonaraeT HabnoaeHne NauMeHToB C NOBTOPHbLIMU BU3UTaMu Yepes 6, 12 Mec., Ha KOoTopbIxX OyayT oueHMBaTbLCSA MoKasaTenu
Ka4yecTBa XN3HW, PYHKUMOHANbHBIN CTaTyc, knuHuveckast kaptuHa XCH, cTpyKTypHO-(hyHKLMOHanbHbIe axokapauorpadguye-
CKWe nokasaTtenu NneBbIX U NpaBblX OTAEMNOB CepALa, Hann4yne NoBTOPHbIX rocnutanuaauuii no nosogy XCH n cMepTb oT BCeX
NPUYMH.

Tekywmi cTaTyc UccrnefoBaHUs: B HAacTosiLLiee BpeMs BeAeTCst HAbop NauMeHToB.

KnioueBble cnosa: cepaeyHasi HegoCTaTOMHOCTb, XPOHMYecKkasl cepfeyHasl HedoCTaTOYHOCTb C COXpaHEHHOW
(bpakumen Bbibpoca, 4edrumT xenesa, KapboKkcMansTo3aT xenesa, Ka4eCTBO XU3HMU.

KoHdnukT nHTepecos: aBTOpbI 3as1BMSAT 06 OTCYTCTBUM KOHMIIMKTA UHTEPECOB.

®duHaHCUpoBaHue: pabota 6yaeT NpoBOAUTLCS B pamMKax BbINOMHEHWNS FTOCYAAPCTBEHHOTO 3a4aHNsi MO NMOUCKOBbLIM

Hay4HbIM uccnepgosaHusam Ne 123051590130-9.

Onsa uMTMpoBaHus: Tykmw O.B., MapraHeeBa A.A., KyxeneBa E.A., ConpateHko M.B., Kongpatbes M.IO.,
Butt K.H. O6ocHoBaHve n gu3aiH NPOCNEKTUBHOIO PaHOOMU3MPOBAHHOIO MCCNegoBaHUs
BNUSHUSI kKapboKcManbTo3aTa Xenesa Ha KayecTBO XKMU3HWU U KIMMHUYECKYO KapTUHY cepaeyd-
HOW HeJoCTaTOYHOCTU C COXPaHEeHHOW chpakumen Bbibpoca y naumeHToB ¢ 4eduumnToM xene-
3a. Cubupckull XypHan KnuHU4YeckoU U 3KkcriepumeHmarnbHol meduyuHsl. 2024;39(1):57-64.
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Rationale and design of a prospective randomized study
of the effect of ferric carboxymaltose therapy on quality
of life and clinical picture of heart failure with preserved

ejection fraction in patients with iron deficiency
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Abstract

Introduction. The prevalence of iron deficiency (ID) among patients with chronic heart failure (CHF) ranges from 50% to 80%.
It has been established that ID is a significant predictor of adverse outcomes and mortality in CHF, and is also associated
with a decrease in exercise tolerance. The use of oral iron preparations for the purpose of its correction is limited by the high
frequency of adverse events and, in some cases, their ineffectiveness in CHF. Ferric carboxymaltose has a high potential in
the correction of ID, which has proven itself well in the cohort of patients with CHF, but its effectiveness has not been precisely
established in CHF.

Aim: To evaluate the effect of ferric carboxymaltose therapy on the quality of life, functional status, and clinical picture of CHF
in patients with diagnosed iron deficiency.

Material and Methods. It is a prospective randomized cohort study. It is planned to include 70 adult patients with CHF (NYHA
1I-111) and diagnosed ID: group 1 (n = 35) — group of drug therapy with ferric carboxymaltose, group 2 (n = 35) — without drug
therapy. A control group of patients without ID (n = 30) will also be recruited. The prospective part involves the observation of
patients with repeated visits after 6, 12 months, during which the indicators of quality of life, functional status, clinical picture
of CHF, structural and functional echocardiographic indicators of LV and right heart, as well as the presence of repeated
hospitalizations for CHF and death from all causes will be evaluated.

The current status of the study: currently, patients are being recruited.

Keywords: heart failure, CHF, iron deficiency, ferric carboxymaltose, quality of life.
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BBepgeHue Introduction

Iron deficiency (ID) is a very common condition
among patients with chronic heart failure (CHF), its
occurrence, depending on the clinical characteristics

OedounuuT xenesa (O)K) asnsetca BecbMa pacnpocTpa-
HEHHbIM COCTOAHMEM Ccpean NauneHToB C XpOHVNeCKOIZ cep-
AedHon HegocTaTodHocTbio (XCH), ero BcTpevyaemMocTb B 3a-

BMCUMOCTM OT KITMHUYECKOW XapaKTepUCTUKU nccrneayemon
nonynauun coctaenset ot 50 go 80%. MNpu aTom Bonee yem
B MONOBWHE CMy4YaeB CUAEPONEHNS SBMSIETCS NAaTEHTHON, TO
eCTb He conpoBoxpaaeTtca aHemuen [1, 2]. MNo pe3dynsratam
psAa uccnefoBaHui BbINO OTMEYEHO, YTO pacnpoCcTpaHeH-
HocTb K yBenunumBaetcs ¢ Bo3pacTtaHMeM (yHKUMOHarb-
Horo knacca (PK) XCH no NYHA [3]. CornacHo AaHHbIM
MeTaaHanusa [4], pacnpocTpaHeHHocTb K npu XCH c
coxpaHeHHon dpakumen Boibpoca (XCHc®PB) nesoro xeny-
aodka (JDK) moxeT npeBbiwate TakoByto npu XCH ¢ Hu3kon
dppakumen Bbidpoca (XCHHOB). B psge uccnegoBaHunm ¢
BKMOYEHMEM KoropT naumeHTtoB ¢ XCH kak ¢ coxpaHeHHOMN,
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of the studied population, ranges from 50% to 80%.
At the same time, ID is not accompanied by anemia
in more than half of cases, proceeding latently [1,
2]. According to the results of a number of studies, it
was noted that the prevalence of ID increases with
increasing functional class of CHF according to the
New York Heart Association (NYHA) [3]. According to
meta-analysis data [4], the prevalence of ID in chronic
heart failure with preserved ejection fraction (HFpEF)
of the left ventricle (LV) may exceed that in chronic
heart failure with reduced ejection fraction (HFrEF).
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TaK 1 Cco CHxeHHon PB Gbina nokasaHa cBs3b mexay XK n
CHWXEHNeM NepeHOCMMOCTH hU3NYECKON Harpyskun y 6onb-
Hbix [5]. Bonee Toro, X ABUNCA 3Ha4MMbIM NPESUKTOPOM
HebrnaronpuaTHbIX UCXoAoB 1 cmepTHocTU npu XCH [6].

LLinpokasi pacnpoCTpaHEHHOCTb U BblpaXXeHHOe BMnsHWe
IX Ha nporHo3 6onbHbIx XCH TpebytoT ero koppekunn. Bme-
CTe C TeM MCNOMb30BaHNe NepoparnbHbIX NpenapaToB Xerne-
3a B psAge nccrnegoBaHUii He nokasano cBoen 3pEKTUBHO-
ctny 6onbHbIX XCH. Kpome TOro, oHo 4acTto orpaHu4MBaeTcd
HexxenaTenbHbIMU SBNEHNSMU, KOTOpble, NO NMTepaTypHbIM
AaHHbIM, MoryT passuBatbca y 40% naumeHToB [7]. Hus-
Kas apPeKTMBHOCTb NpenapaToB B AaHHOW NeKapCTBEHHON
dopme npu XCH moxeT GbiTb 0GycrnoBneHa XpoHUYECKUM
npoBOCNanMTEeNbHbIM  COCTOSIHUEM, MOATBEPXKAALLMMCS
BbICOKUMW YPOBHSIMW WHTEpPnenknHa-6, daktopa Hekposa
Onyxonu u ramma-uHTepdepoHa y naumeHto ¢ XCH, B Tom
yncne c coxpaHeHHon OB JIXK [8-10].

B cBA3M ¢ 3TMM BbICOKUM MOTeHLManom B koppekuun 1)K
npn XCH obnagatoT napeHTeparnbHble npenapaTtbl, U3 KOTo-
pbix Hanbonee 3apekoMeHa0BaBLLNM cebs sBnseTca kapbok-
cumanesto3art xxenesa [11, 12]. CornacHo pesynsratam uccrie-
AOBaHWW, npuMeHeHue kapbokcumansrosarta xenesa 6bino
accounmMpoBaHO C YMEHbLUEHWEM pucka MOBTOPHLIX roCMu-
Tanu3aumi no nosogy XCH n cmepTHOCTM OT cepaevyHo-Co-
CYAMCTbIX OCNOXHeHUW. Kpome TOro, ero nonoxurtenbHble
abdeKTb NPOAEMOHCTPUPOBAHBI B OTHOLLEHUWN NOKa3aTenemn
KayecTBa XWU3HWN NaUMEHTOB U NX PYHKLMOHANbLHOro craryca
npu cHwkeHHon @B JIXK [13]. HemanoBaxHO OTMETUTb, YTO
Tepanus kapbokcumansTo3aToM Xenesa He ConpoBoXaarnach
MOBBILLIEHHLIM PUCKOM Pa3BUTUSA HeXenaTerbHbIX SABMEeHWN
no cpaBHeHuto ¢ nnavuebo. OgHako BCe paH4OMU3NPOBAHHbIE
knuHmnyeckme uccneposaHua (PKW), nocesweHHble oLeHke
3 eKTMBHOCTM AaHHOro npenaparta, BKroYyanv nauMeHToB
¢ OB JI)K < 45-50%. YTto kacaetcsa nauneHToB ¢ XCHc®B, To
Ha TEKyLLM MOMEHT BpeMeHwn 3aBepLueHHbix PKW no nayye-
HMIO BNNSHNSA KapboKcMansTo3aTa Xenesa Ha KNMMHUYECKYHo
KapTWHY U NoKasaTenu KayecTBa XWU3HWU y AaHHOW KaTeropmm
nauneHTOB HeT.

Llenb nccnepoBaHMA: OUEHWUTb BRUSHWE Tepanun Kap-
BokcMMansTo3aToM Xernesa Ha nokasaTenu Ka4ecTBa XU3HW,
PYHKLMOHaNbHBIW CTaTyC, KNHu4yeckyto kapTnuHy XCHc®B y
naumMeHToB C AMarHoCTMpoBaHHbIM XK.

Mnotesa: BHyTpYBEHHOE BBeAeHWE kapboKkcmansTo3a-
Ta xenesa y 6onbHbix ¢ XCHc®B 1 XX yny4liaeT ka4ecTBo
XW3HM NaUMEeHTOB, yBENWYMBAET TONEPaHTHOCTb K hunsnye-
CKMM Harpy3kam, OKasbiBaeT MONOXWUTENbHOE BMUSHUE Ha
KnuHuyeckoe TeveHme XCH.

MaTepMan n MmetToabl

YyacmHuku. B cooTBETCTBMM C MPOTOKOSIOM B UCCre-
[OBaHWe nnaHupyetcs BKNYMTb 70 B3pOCMbIX NauWeHToB
B Bo3pacTe 18 net u crapwe ¢ guarHozom XCHc®B, lI-llI
®K no NYHA u guarHoctupoBaHHbiM K. OuarHo3 6ynet
BbICTaBMATbCA Ha OCHOBAHWW [OEWCTBYHOLLMX KIMHUYECKUX
pekomeHgauun no XCH MwuHucTepcTBa 3gpaBoOXpaHeHust
Poccuickon ®enepauun (M3 PO) (2020), AEACTBYHOLLMX KINN-
HUYECKUX pekomeHZaumin no >xenesoneduunTHON aHeMUU
M3 P® (2021), a Takke B COOTBETCTBUM C peKOMeHAaLmsI-
mu BO3 (2020) [14-16]. Takke 6yaeT HabpaHa KOHTpOnbHas
rpynna naumeHtoB 6e3 XK (n = 30). Bce nauneHTbl 6yoyT
noanucbiBaTb MHPOPMUPOBaHHOE cornacue 4o Hayana npo-
uenyp uccnenoBaHus.

B nccnepoBaHue He GyayT BKNOYATHCA NAUMEHTbI C He-
KOHTpONMpyemou apTepuanbHON runepTeH3nei, nepeHeceH-

A number of studies have shown that ID is associated
with decreased exercise tolerance in patients with CHF
with both preserved and reduced ejection fraction [5].
In addition, ID was a significant predictor of adverse
outcomes and mortality in CHF [6].

The wide prevalence and pronounced influence
of ID on the prognosis of patients with CHF require
its correction. In a number of studies, the use of oral
iron preparations has not proven to be effective in
patients with CHF. Moreover, it is frequently limited to
adverse events, which, according to literature data,
can arise in 40% of patients [7]. The low efficacy
of the drugs in this form in HSH may be due to the
chronic inflammatory condition, which is confirmed by
high levels of interleukin-6, tumor necrosis factor and
gamma interferon in patients with HSH, including with
LVEF [8-10].

In this regard, parenteral drugs have a high
potential in the correction of ID in CHF, of which
ferric carboxymaltose is the most proven [11, 12].
According to the results of studies, the use of ferric
carboxymaltose was associated with a decrease in the
risk of repeated hospitalizations for CHF and mortality
from cardiovascular complications. In addition, its
positive effects have been demonstrated in relation to
the quality of life of patients and their functional status
with reduced LVEF [13]. It is important to note that
ferric carboxymaltose therapy was not accompanied
by an increased risk of adverse events compared with
placebo. However, all randomized clinical trials (RCTs)
devoted to evaluating the effectiveness of this drug
included patients with LVEF < 45-50%. As for patients
with CHF, there are currently no completed RCTs to
study the effect of ferric carboxymaltose on the clinical
picture and quality of life indicators in this category of
patients.

Aim: To evaluate the effect of ferric carboxymaltose
therapy on the quality of life, functional status, and
clinical picture of CHF in patients with iron deficiency.

Hypothesis. Intravenous administration of
ferric carboxymaltose in patients with CHF and iron
deficiency improves the quality of life of patients,
increases exercise tolerance, have a positive effect on
the clinical course of CHF.

Participants

According to the protocol, the study is planned to
include 70 adult patients, 18 years of age and older,
diagnosed with HFpEF, NYHA II-Ill and diagnosed ID.
The diagnosis will be made on the basis of the current
2020 Clinical practice guidelines for Chronic heart failure
endorsed by the Research and Practical Council of the
Ministry of Health of the Russian Federation, current
2021 Clinical guidelines for Iron-deficiency anaemia
endorsed by the Research and Practical Council of the
Ministry of Health of the Russian Federation, as well as
in accordance with the WHO 2020 Guidelines [14—16].
A control group of patients without ID (n = 30) will also
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HbIM MeHee roga Hasaj cepae4HO-COCyaUCTbIM CobbiTveM
(MHMapKT MUOKapga, OCTpoe HapyLleHMe MO3roBOro KpPOBO-
obpalleHunsa) nnm nbbiM onepaTMBHBIM BMeELLATENbCTBOM.
Jlnua c ypoHemM remornobuHa < 90 r/n; naumeHTsl, Nonyyas-
LuMe nepenuBaHne KPOBW MK 3pMTPOMNOI3-CTUMYNUpYyoLLe
npenaparbl B Te4eHve npeablgylmx 3 Mec., a Takke cTpa-
AatoLme TSXKenbIMU OCTPbIMU U XPOHUYeCKMMK 3abonesaHu-
AMKU (NeYeHOYHas U NoYeYHas HedoCTaTOYHOCTb, MHAEKLN-
OHHble, annepruyeckne, ayToUMMYHHbIE W OHKOrornyeckune
3aboneBaHus, aHeMus, He CBs3aHHas ¢ AeduunTom xene-
3a), He ByayT BKNOYaTLCA B UCCefoBaHue.

OnpedeneHue XCHc®B. Hanuune cumMnTomMOB M npu-
3HakoB XCH, ®B /1K = 50%, nosbiweHne NTproBNP > 125
nr/Mn, Hanuune CTPYKTYPHBIX M3MEHEHWI cepaua (rmnepTpo-
dusa JDK v / vnu yBenuyeHne nesoro npeacepans) u / nnu
avacTonuyeckon ancdyHkuum [14].

OnpedeneHue nameHmyozo ). Hannune kputepues
K (pepputnH < 100 mkr/n nnm depputud 100-300 MKr/n
npu KoadpduumeHTe HacbIWEeHUs TpaHchepprHa >Kenesom
(KHTXK) < 20%); ypoBeHb remornobrvHa Ha MOMEHT BKITHOYe-
HUs (Y xxeHwmH = 120 r/n, y my>xxuunH = 130 r/n) [15].

OnpedenieHue Ka4ecmea XXU3HU U OUeHKa (byHKUUO-
HanbHo2o cmamyca. OueHka KadyecTBa XW3HW OOMbHbIX
Oynet NpoBOAMTBLCS C NOMOLLbI0 MWHHECOTCKOro OnpoCcHMKa
KayecTBa XW3HW Npu cepaeyHon HegoctatodHocTn (MHFLQ)
n Kansacckoro onpocHuka (KCCQ). PyHKLMOHANbHLIN CTa-
TyC nauneHToB OyAeT oueHMBaTbLCSA C MOMOLLb TecTa ¢ 6-Mu-
HyTHOW xoab6on (TLX) n BenoapromeTpum ¢ onpegeneHem
TOnepaHTHOCTU K ousnyeckon Harpyske (BOM TPH) Ha aTa-
ne BKMIOYEHUS MauMEeHTOB B UCCredoBaHWe W B OUHaMUKe
Yyepes 6 n 12 mec.

OnpedeneHue ¢yHkyuu JIXK u npaebix omdenoe
cepdya. bypetr ocyuwectBnsaTbCA axokapguorpaduyeckas
oueHKa CTPYKTYPHO-(PYHKLUMOHAmMbHBIX NapaMeTpoB cepaua
C aHanusom guactonunyeckon dyHkumm JIK, oueHkon dyHK-
U1y npaebix OTAENOB cepgua. [Npu oTCyTCTBUN 3XOKapAMo-
rpadyecknx AaHHbIX, CBUAETENbCTBYIOWMX O MOBbILLEHWN
aaeneHnst HanonHeHus JK B nokoe, nauneHTy GyaeT npose-
OEH ANacTonM4ecKknin cTpecc-TecT.

HAu3zaliH uccnedoeaHus. NpocnekTBHOE paHOOMU3U-
poBaHHOE KOropTHOE MccnedoBaHue B ABYX napannenbHbIX
rpynnax nauneHtoB ¢ XCHc®B v [K: rpynna 1 (n = 35) — ¢
MeOuKaMeHTO3HOWN Tepanuen npenapaTtom kapboKkcnmansTo-
3aTa xenesa, rpynna 2 (n = 35) — 6e3 gaHHOM MeguKameH-
TO3HOW Tepanun. Takke byaeT HabpaHa KOHTpOrbHas rpynna
naumeHTtoB 6e3 XK (n = 30) (puc. 1). UcnonHutenn — Bpa-
yn-kapauonoru. ViccnegosaHune GygeT NpoBOAUTLCS B COOT-
BETCTBMM C OEWCTBYIOLLEN BEPCUen XenbCMHKCKOW Aeknapa-
UMM M cTaHgapTaMu Hagnexaiwlewn KIMHUYECKOW MpaKTUKM
(Good Clinical Practice). lNMpoTtokon nccnegosaHmsa ogobpeH
KomuteTom no GuomegmuuHckon atmke npu HUW kapgu-
onormn Tomckoro HAML, (npotokon Ne 243 ot 12 anpens
2023 r). PerncrpauuoHHbI HOMEp  uccrnegoBaHUs
ClinicalTrials.gov NCT05793996.

B nccneposaHve 6yayT BKMOYATbCH NaUMEHTbI, yAOB-
neteopsowne Kputepmsam otbopa. Ha asrtane otbopa B
nccnegoBaHue naumeHTy OyayT onuckiBaTbCHA Lenn 1 3a-
Aaun ncenegosaHus, NogpobHO PasbACHATHCS BCE PUCKU U
nonb3a oT yyactus. B cnyyae cormacusa naumeHT nognuwet
MHpopMUpoBaHHOE cornacue n nonyynt opmy, coaepxa-
Lyt nHdopmaumio Ans ydacTHuKa ucecnegosaHus. MNocne
aToro 6yayT NpoBOAMTLCS Npoueaypbl 1 obcnefoBaHus (co-
rMacHO MPOTOKOMY), C MOMOLLbI0 KOMMBIOTEPHOW Nporpam-
Mbl reHepauun crnyvamnHbix Yucen byaeT ocylecTBnAaTbCA
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be recruited. All patients will sign an informed consent
prior to initiating the research procedures.

The study will not include patients with uncontrolled
arterial hypertension, suffered less than a year ago by
a cardiovascular event (myocardial infarction, acute
brain circulation disorder) or any surgery. Persons with
hemoglobin levels less than 90 g/l, patients receiving
blood transfusions or erythropoiesis-stimulating drugs
during the previous three months, as well as suffering
from severe acute and chronic diseases (liver and
kidney failure, infectious, allergic, autoimmune and
oncological diseases, non-iron deficiency anaemia) will
also not be included in the study.

Definition of HFpEF. Presence of symptoms and
signs of CHF, LVEF = 50%, NTproBNP increase > 125
pg/ml, presence of structural changes of the heart (LV
hypertrophy and/or enlargement of the left atrium) and/
or diastolic dysfunction [14].

Definition of latentID. Existence of D criteria (ferritin
<100 ug/l or ferritin 100—300 ug/l at transfer saturation
(TSAT) < 20%); haemoglobin levels at the time of
inclusion (females = 120 g/I, males = 130 g/I) [15].

Definition of quality of life and evaluation of
functional status. The Minnesota Heart Failure
Questionnaire (MHFLQ) and the Kansas Questionnaire
(KCCQ) will assess the quality of life of patients. The
functional status of the patients will be assessed with
the help of 6-minute walk test (6-MWT) and exercise-
bicycle ergometry with determination of physical
activity tolerance at the stage of inclusion of patients in
the study and in dynamics in 6 and 12 months.

Definition of function of LV and right heart.
An echocardiographic evaluation of the structurally-
functional parameters of the heart will be carried out
with the analysis of the diastolic function of the LV,
evaluation of the function of the right heart. In the
absence of echocardiographic evidence indicating an
increase in the pressure of filling the left ventricle at
rest, the patient will be given a diastolic stress test.

Design. Prospective randomized cohort study in two
parallel groups of patients with HFpEF and ID: Group 1
(n = 35) —ferric carboxymaltose drug therapy group and
Group 2 (n = 35) — without drug therapy. A control group
of non-ID patients will also be recruited (n = 30) (figure 1).
The performers are cardiologists. The research protocol
adhered to the principles of the Declaration of Helsinki
and was approved by the Local Ethics Committee
(Protocol No. 243 of 12.04.2023). Research registration
number is Clinical Trials. Gov. NCT05793996.

The study willinclude patients who meet the selection
criteria. During the selection phase of the study, the
patient will be described the purpose and objectives of
the study, explained in detail all the risks and benefits
of participation. In case of consent, the patient will sign
an informed consent and receive a form containing
information for the researcher. After that, procedures
and examinations will be carried out (according to the
protocol), and patients will be randomized in a ratio of



Tyknw O.B., MapraneeBa A.A., Kyxenesa E.A. u ap.
Ob6ocHoBaHWe 1 An3anH NPOCNEeKTUBHOIO paHAOMN3MPOBAHHOIO MCCreaoBaHNs BNUSIHUA kapbokcMMansTo3aTa xenesa

paHaoMm3auus GonbHbIX B COOTHOWEHUM 1 @ 1 B rpynnbl
TOW MNN WHOW cTpaTernn BegeHusi. HesaBUCMMO OT paH-
OOMM3aLMM NaUUEeHTOB, B KaX4OM Cry4yae OKoH4YaTernbHoe
peLLeHne 0 Ha3Ha4YeHUn neyveHms Gyaet NPUHUMAaTBLCS KOH-
CUNNYMOM Bpaden nocne OueHKU MHAMBUAYanbHbIX PUCKOB
1 NpenmyLLecTB UCMOMb30BaHMUSA TOW UMM MHOW CTpaTeruu,
YTO NO3BONUT UCKIOYUTL PUCKN, CBA3AHHbIE C paHOOMMU3a-
LMen nauneHTos.

1:1 per management strategy group. Randomization
will be done using a computer program to generate
random numbers. Regardless of the randomization of
patients, in each case the final decision on treatment
will be made by a panel of physicians after assessing
the individual risks and benefits of using a strategy that
will eliminate the risks, related to patient randomization.
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Mpumevanue: X — gedmumt xenesa, MHFLQ — MMHHECOTCKMIN ONMPOCHUK Ka4ecTBa XXM3HWU Npu cepaeyHon HegoctaTodHocTn, KCCQ — KaH3acckuin onpo-
cHuk, NTproBNP — HaTpuitypetudeckuii ropmoH (B-tuna) N-koHueBoro nponentuga, JK — nesebliii xenyaodek, TLX — Tect ¢ 6-muHyTHOW xoab601, BOM
T®H — BenoapromeTpusi ¢ onpeaeneHmem TornepaHTHOCTH K duandeckoit Harpyske, XKKM — xxeneaa kap6okcumarnstosart, OxoKIm — TpaHcTopakarnbHasi axokap-

avorpadus.
Fig. 1. The main stages of the study

Note: MHFLQ — Minnesota Questionnaire of quality of Life in heart failure, KCCQ — Kansas questionnaire, NTproBNP — natriuretic hormone (B-type) of
N-terminal propeptide, LV — left ventricle, 6-MWT — 6-minute walk test, EchoCG — transthoracic echocardiography

Pacuet 0osbl kapbokcumansro3ara xenesa (npenapara
DepuHxekT®) ¢ uenbio koppekunm DK 6yaeT ocywiecTBnaTb-
Csl B COOTBETCTBUM C MHCTPYKUMEN K NpenapaTy Ha OCHOBe
roLlaroBoro noaxoda: onpegeneHue UHAMBMAYarnbHOW Mno-

The following step-by-step approach will be used
to calculate the ferric carboxymaltose correction
dose (Ferinject ®): determination of individual iron
requirements, calculation and administration of iron
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TpeBHOCTYM B XXenese, pacyeT U HasHavYeHne J03bl KapBoKc-
ManbTo3aTa Xernesa, OLeHKa HacCbILLEHHOCTW opraHn3ma na-
LMeHTa Xene3oMm Yepes 6 Hep. nocre BBedeHUs npenapaTa
(Tabnuua).

Tabnuua. OnpegerneHne noTpeGHOCTU B Xenese
Table. Determining iron requirements

Macca Tena nauueHTa, Kr

MokasaTenu

35-70 270
FEMOTMTIOBUHA, T/IT  hevereeneemeretnenrueuetdereeaenruererocnsnsnnen
Tpebyemast gosa npenapata, Mr
<100 1500 2000
ot 100 go < 140 1000 1500
[2140 500 500

MpocnekTMBHasa 4acTb npegnornaraeTr HabniogeHue na-
LMEHTOB C MOBTOPHbIMWU BM3UTaMu Yepes 6, 12 mec., npu
KOTOpbIX OyayT OLEeHMBaTbCA MokasaTenu KadecTBa XKW3HM,
(PYHKUMOHamNbHBIA CTaTyc, KMUMHWYeckas kapTuHa 3abone-
BaHWsi, CTPYKTYpPHO-(DYHKLMOHANbHbIE 3xokapauorpaduye-
ckne nokasatenu JIXK 1 npaBbix oTAenoB cepaua, Hanuyne
NOBTOPHbIX rOCNUTanNu3auuii No NOBoAy CepaAeYHoln HegocTa-
TOYHOCTU U CMEPTb OT BCEX NPUYUH.

AHanu3 KOHe4HblX Toyek. [NepBuYHas KOMOBUHMpPOBAaH-
Hasi KOHeYHas Todka OyaeT BKkNoYaTb ynydlleHne Kadectsa
XW3HW (ynydweHue Ha 5 6annos no wkane MHFLQ v / unn
KCCQ uepes 12 mec., yBenvyeHne npoiaeHHoN aUCTaHumm
no TLWX Ha 35 m yepe3 12 mec.).

BTopuYHbIE KOHEYHbIE TOYKM ByayT NpeacTaBneHbl n3me-
HeHueM Ha 5 nnu Gonee 6annoe no wkane KCCQ uepes 6
1 12 Mec.; UsMeHeHMeM Ha 5 unm bonee Gannos Mo LLKane
MHFLQ 4yepe3 6 u 12 mec.; naMeHeHneMm npoaeHHon anc-
TaHumm no TWX Ha 35 m 4epes 6 n 12 mec.; UISMEHEHNEM
®K XCH no NYHA Ha oauH n 6onee 4epe3 6 n 12 mec.; ro-
cnutanusauuer no noBody CepaeqHon HeJoCcTaTOMHOCTU U
CMEPTbIO OT BCEX MPUYMH Yepe3 12 mec. (cMm. puc. 1).

OueHka 6e3onacHoOCTH

Wccnepyembin npenapaT kapbokcumansro3ar >xenesa
opobpeH MuHucTepcTBOM 3gpaBooxpaHeHusi Poccuiickom
denepaumun, YnpaeneHVeM MO KOHTPOSMO 3a MULLEBLIMU
npoayktTamu un nekapcteeHHoeiMu cpeactesamu CLUA (FDA),
perynsitopHbIMU UHCTaHUUsIMK B EBponeickon akoHoMnYe-
ckon 3oHe (EEA) ona neveHus naumeHtoB ¢ DK (Bkntoyasi
xenesoneduumTHyo aHemuio). B Poccuiickon ®enepauun
npenapar nNpofaeTcsi Nog TOProBbIM HaMMeHoBaHWeM ®de-
puHXekT®. B pamkax gaHHOro uccrnegoBaHusi He OGyaer
NpOBOANTLCH Npoueayp, He 0A0OPEHHbIX ANs KITMHNUYECKOro
npuMeHeHnsi Ha TeppuTtopun P®. Ecnn B xoae ncecnenosa-
HUS NosiBUTCA HoBasi UHcopmaumst 06 nccnegyeMom npe-
napate v neyveHuu, oHa 6yaeT npefocTaBneHa nauneHTy B
KpaT4yanwime cpoku. B cnydae pa3sutus nobbix peakumn Ha
uccnenyembii npenapar Unm BO3HUKHOBEHUS Hebriaronpwm-
ATHBIX CMMMTOMOB NauMeHTy OyaeT pekoMeHOOoBaHO CBSI-
3aTbCs C BpavyoM-uccregoBartenem 1 CoooLNTb O HUX.

CraTucTuvyeckum aHanus

Cratnctmyeckuii aHanu3a noryyYeHHbIX AaHHbIX OyaeT Bbl-
MOMNHATLCS C UCMONb30BAHMEM CTATUCTUYECKOIO MakeTa npo-
rpamm STATISTICA 10.0, a Takke IBM SPSS STATISTICS.
KonuuyecTBeHHble MokasaTenu nnaHWpyeTcst OnucbiBaTb Me-
AnaHoit (Me) n MexksapTUnbHEIM uHTepeanom (Q,; Q..).
[na cpaBHWTENBHOrO aHanM3a KOSMYECTBEHHbIX MokasaTte-
nen B HE3aBUCUMbIX Tpynnax naumeHToB OyaoeT ucnosnb3o-
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dose, assessment of the patient’s iron saturation 6
weeks after infusion (table).

Ta6nuua. OnpegeneHne NoTpebHOCTY B Xxenese
Table. Determining iron requirements

Patient’s body weight, kg

oT 100 Ao < 140
[>140

The prospective part involves the observation of
patients with repeated visits in 6, 12 months. Indicators
of quality of life, functional status, clinical picture of
the disease will be evaluated, echocardiographic
assessment of structural and functional indicators of LV
and right heart departments will be conducted, as well
as repeated hospitalizations for heart failure and death
from all causes.

Analysis of endpoints. Primary combined endpoint
will include improvement of quality of life (an increase in
the number of points by 5 on the MHFLQ and/or KCCQ
in 12 months, increasing the distance on the 6-minute
walk test by 35 meters means a better result).

Secondary endpoints: change by 5 or more points
on the KCCQ scale after 6 and 12 months; change
by 5 or more points on the MHFLQ scale after 6 and
12 months. Change in the distance covered by 6-MWT
by 35 meters after 6 and 12 months; change of NYHA
classes of CHF by one or more after 6 and 12 months;
hospitalization for heart failure and death from all
causes after 12 months (Fig. 1).

Security evaluation

Ferric carboxymaltose is approved by the Ministry
of Health of the Russian Federation, the United States
of America (USA) Food and Drug Administration
(FDA), the European Economic Area (EEA) regulatory
authorities for the treatment of iron deficiency patients
(including iron deficiency anaemia). In the Russian
Federation, the drug is marketed under the trade
name Ferinject ®. As part of this study, procedures not
approved for clinical use in the Russian Federation will
not be carried out. If new information about the drug
under examination and treatment becomes available
during the research, it will be provided to the patient
as soon as possible. In the event of any reaction to
the test drug or adverse symptoms, the patient will be
advised to contact and report to the research doctor.

Statistical analysis

Data were analyzed with the use of the program “IBM
SPSS 21” and STATISTICA 10.0. Continuous variables
were presented as median and interquartile range
(Me (Q,; Q,,), considering the non-normal distribution
parameters. Categorical data were presented in
absolute and relative values: n (%). The Mann-Whitney
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Ob6ocHoBaHWe 1 An3anH NPOCNEeKTUBHOIO paHAOMN3MPOBAHHOIO MCCreaoBaHNs BNUSIHUA kapbokcMMansTo3aTa xenesa

BaTbCH kpuTepui MaHHa — YuTHu. lMpu cpaBHeHWM nokasa-
Tenen OO W nocrne nevyeHns OyaeT NPUMEHHATLCA KpUTepuia
BunkokcoHa. [1ns oueHKkn B3anMocBA3en nokasatenen byner
UCMOMNb30BaTbCA  HenapaMeTpUYecknuid  KOpPensLMOHHbIN
aHanus. KavyecTBeHHble AaHHble OyayT npedcTaBneHsl B Buae
abCcontoTHBIX U OTHOCUTENBbHBIX BennynH n (%). CpaBHuTENb-
HbI aHaNM3 HOMUHaNbHbIX AaHHbIX OyAeT BbINOMHATLCS C UC-
nonb3oBaHvem kputepus x? MNUpcoHa 1 OBYCTOPOHHEro Tou-
Horo Tecta Puwepa B criyyae, eCnun oxugaemoe 3HadyeHve
npu3Haka xots 6bl B 04HOM AYelike Tabnuubl CONPSXEHHOCTH
Oyoer MeHblue 5. KpuTnyeckuii ypoBeHb 3HAYMMOCTV p AN
BCeX npoueayp aHanusa byget npuHuMaTtbes pasHbiM 0,05.

Texkywmn ctaTyc MCCnefoBaHUA: B HACTOSALEe BpeMs
Begertcst Habop nauneHToB.
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KAMHMKO-NCUXOAOIrM4ECKHNE ACCOLLMALLMU U KOTMMUHT -
CTpAaTerum npu Tune AMMHOCTU A U HOAUYUU AenpecCum
y 60AbHbIX ULLEMUYECKOU BOAE3HBbIO cepALLa

A.H. CymuH', A.B. LLLernoBa’, M.U. AHb4koBG?, A.H. PepopoBa?,
K.A. lWa6aanHa?

' HayuHo-uccnegosartenbckuint tHCTUTYT (HUW) komnnekcHbix npobnem cepaevHoO-CoCyancThbix 3aboneBaHui,

650002, Poccuiickast denepauns, Kemeposo, 6ynbBap umeHn akagemuka J1.C. bap6apawa, ctp. 6

2 KemMepoBCKUi1 rocyjapCTBEHHbIV MeaULUHCKUIA yHUBepcuTeT MuHucTepcTBa 3apaBooxpaHeHus Poccuiickont Gefepauym
(Kem'MY MuHsgpasa Poccun),

650056, Poccuiickas ®enepaums, Kemeposo, yn. Bopowwnnosa, 22A

AHHOTAUMUSA

KomopbuaHoCcTh NposiBNEHUn NCUXONOrM4eckoro ANCTpecca N CeEpAEYHO-COCYANCTLIX 3aboneBaHnii HOCUT KOMMIEKCHbIV Xa-
pakTtep. CTeneHb BO3ENCTBNSA NMCUXONOrMYECKOro cTpecca Ha 60nbLHOro 3aBUCUT OT BO3MOXXHOCTEN aAanTMBHOMO NoTeHuma-
na NIMYHOCTM B OKPY>KaloLLEen cpeae.

Llenb: n3yunTb KOTHUTUBHYIO OLIEHKY CTpecca, KOMUHI-CTpaTermm n KINMHMKO-MCMXONOrnyeckme accoumaummn npyu Tune nnyHo-
ctn 1 v penpeccumn y 6onbHbIX nwemmyeckon 6onesHbto cepaua (MBC).

Martepuan u metoabl. B nccnegosaHme BkntoveHbl 112 nauyneHToB ¢ MIBC. [ins onpegenennst Tuna nuyHocTy [ ncnonb3oBa-
nv onpocHuk DS-14. ing onpegeneHns ypoBHsa genpeccun — rocnutaneHyto wkany HADS (Hospital Anxiety and Depression
Scale). [Ins oueHKkn KoNUHr-cTpaTernii NpUMeHANM onpocHukn «Cnocobbl coBnagatowiero noseaeHns» n «MHgmkaTop crpare-
rvn npeogonexmns ctpecca». OueHKy TpyaHOW xunsHeHHon cuTtyauun (TXKC) onpegensnu ¢ nomoLlbio Metoankn «KorHuTneHoe
oueHunBaHue TXC». OnNpocHWK « Tunbl OpUEHTaLui B TPYAHbIX CUTYaLMSX» MCNONb30Banu Ans ndyvyeHus opmeHTtaumn B TXKC.
Pe3ynbTaTtbl. PaccmaTtpuBanvch ABa BapvaHTa AeneHns BKMYEeHHbIX B UCCNefoBaHve NaumneHToB Ha ABe rpynnbl: 1) ¢ Ha-
nnuunem (n = 40) nnm otcytcTBueM (n = 72) Tuna nu4HocTn [l 1 2) ¢ Hanuumem CyoKNMHUYECKON N KITMHUYECKOW Aenpeccum
(n=28) n ee orcytcteuem (n = 82). MNMpun Tune [ otmeveHa Gonee Yacras oLeHKa CUTyaumm Kak HernogkoHTponbHowm (12,0 £ 4,6
npotme 11,0 £ 4,6 6annos; p = 0,049) n opneHTaunst Ha NoTepu B TPyAHbIX cuTyaumsax (17,0 + 4,1 npotme 15,5 £ 5,1 6annos;
p =0,016). MNpun genpeccun MmeHee BbipaXXeHHbIe CTpemneHne Kk TpyaHoctam (19,0 + 5,0 npotus 23,0 + 5,9 6annos; p = 0,006),
opueHTauus Ha Bo3moxxHocth (15,5 + 3,2 npotus 18,0 + 3,5 6annos; p < 0,001). MNpwn Tune [ yawe ncnonb3oBanu crpaternm
«berctBo— wnsberanne» (p =0,05) n «CamokoHTponby (p = 0,04). Mpun genpeccum Yaile npumeHsnu ctpaternn « PaspelueHne
npo6bnem» (p = 0,02), «lMonck counansHon nogaepxkm» (p < 0,001) n «M3beranme» (p = 0,02), pexe — « KOHHPOHTALNOHHBIN
konuHry (p = 0,001).

3akntoyeHume. Y 60nbHbix MBC BbiSBNEHbI pa3nuyns B KOTHUTUBHOWN OLEHKe M CTpaTerusax npeogoneHns ctpecca npy tune
nuyHocTw 1 n passuTUM CMMNTOMOB Aenpeccuu. ViccnegoBaHusa nogvyepkuBaloT HEOO6XOAMMOCTb UHAMBUAYaNU3MPOBAHHbIX
noeefeHyecknx Bo3genctammn ansa 6oneHeix UBC ¢ HanuMumemM nposiBNEHW NCUXONOrMYecKoro guctpecca.

KnioueBble crnoBa: TUN NUYHOCTM [, KOMUHr-cTpaTerny, Aenpeccusi, CTPecc, KOrHUTUBHAasS OLeHKa, ULleMuyeckas
bonesHb cepaua.

KoHdnukT nHtepecos: aBTOpbl 3aABNSOT 06 OTCYTCTBUM KOHMDNMKTA UHTEPECOB.

®duHaHcupoBaHue: paboTa BbINosiHeHa Npuv nogaepxke KomnnekcHon nporpammbl oyHAaMeHTanbHbIX ccrneno-

BaHun CO PAH B pamkax Tembl pyHAamMeHTanbHbIX nccnegosadun HAM komnnekcHbIx npo-
onem cepgeyHo-cocyaucTbix 3abonesaHni Ne 0419-2022-0002 «Pa3paboTka MHHOBALMOHHbIX
mopenen ynpasreHusi pucka pa3sutusi 3aboneBaHnii cMcTeMbl KpoBoobpaLLeHUsi C y4eToM KO-
MOpOBMOHOCTM Ha OCHOBEe M3yyeHusi pyHAaMEeHTanbHbIX, KMUHUYECKMX, SNUAEMUONOrMYECcKmX
MeXaHU3MOB M OpraHW3auMOHHbIX TEXHOMOMMIA OKa3aHUsi MegULMHCKOM MOMOLUM B MPOMBbILL-
neHHom pernoHe Cnbupu».

CooTBeTcTBUE NPUHLMNAM BKMto4eHne 6onbHbIX B HacTosiLee uccrneaoBaHne 6bino NpoBEAEHO C MX NMCbMEHHOTO corna-
ITUKU: cusl, o4obpeHHOro NMoKanbHbIM 3TUYECKUM KOMUTETOM yupexaeHus (ceccus Ne 18 06.10.2020 r.).
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Abstract

The comorbidity of manifestations of psychological distress and cardiovascular diseases is complex. The degree of impact of
psychological stress on the patient depends on the possibilities of the adaptive potential of the individual in the environment.
Aim: To study the cognitive assessment of stress, coping strategies and clinical and psychological associations in personality
type D and depression in patients with coronary artery disease (CAD).

Material and Methods. The study included 112 CAD patients. The DS-14 questionnaire was used to determine personality type
D. To determine the level of depression - the hospital scale HADS (Hospital Anxiety and Depression Scale). To assess coping
strategies, the questionnaires “Methods of Coping Behavior” and “Indicator of Stress Coping Strategies” were used. Difficult
life situation (DLS) assessment was determined using the “Cognitive Assessment of DLS” methodology. The questionnaire
“Types of Orientations in Difficult Situations” was used to study orientations in DLS.

Results. Patients were divided into groups based on manifestations of psychological distress: with type D (n = 40), without
type D (n = 72); with depression (n = 48) without depression (n = 82). In type D, there was a more frequent assessment of the
situation as out of control (12.0 + 4.6 points versus 11.0 + 4.6 points, p = 0.049) and orientation towards losses in difficult situ-
ations (17.0 + 4.1 points 15.5 + 5.1, points, p = 0.016). In depression, less pronounced desire for difficulties (19.0 + 5.0 points
versus 23.0 £ 5.9 points, p = 0.006), orientation towards opportunities (15.5 + 3.2 points versus 18.0 + 3.5 points, p < 0.001).
In type D, the strategies “Escape-avoidance” (p = 0.05) and “Self-control” (p = 0.04) were used more often. In depression, the
strategies “Problem resolution” (p = 0.02), “Search for social support” (p < 0.001) and “Avoidance” (p = 0.02) were more often
used, less often — “Confrontational coping” (p = 0.001).

Conclusion. Differences in cognitive assessment and coping strategies were revealed in patients with coronary artery disease
in personality type D and the development of depression symptoms. This study emphasizes the need for individualized
behavioral interventions for patients with coronary artery disease with manifestations of psychological distress.

Keywords: personality type D, coping strategies, depression, stress, cognitive assessment, coronary artery
disease.
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BBepgeHue

KomopbuaHoCcTe MposiBNEHWUIA MCUXONOrM4eckoro auc-
Tpecca U CepAevyHO-COCYyAUCTbIX 3aboneBaHWin HOCUT KOM-
nnekcHeln xapaktep. C 0HOW CTOPOHBI, NCMXocoUManbHble
bakTopbl NpegpacnonaralT Kk pasBUTUIO U NPOrpeccupoBa-
HUIO0 MaToNorMKn KapanoBackynsipHon natonoruu [1]. C gpyroin
CTOpOHbI, pa3BUTUE Cepbe3HOro 3aboneBaHus (Hanpumep,
WHdapKTa MMoKapaa) MOXeT crocobCcTBOBaTbL BO3HUKHOBE-
HUKO Ncuxonorndecknx npobnem, BNNoTb 4O pasBUTUSE NCU-
X030B U genpeccun [2]. Kpome Toro, KoMopOGUAHOCTb ULLEMU-
yeckoi 6onesHn cepgua (MBC) n genpeccum obbsicHseTcst
MOBbILLIEHHON YS3BMMOCTLIO NPU BO3AENCTBUM NCUXONOrnye-
ckoro ctpecca, obycrnoBrneHHON nonMMopduaMamu reHos,
obwmx ans aTux 3abonesaHui [2].

CTteneHb BO3AEWCTBUSI MCMXOMNOMMYECKOro cTpecca Ha
6ONBLHOro 3aBMCUT OT BO3MOXHOCTEN a4anTUBHOIO NOTEHLM-
ana nMYHOCTM B OKpyKatolen cpege. MNpenpacnonoxeHsl K
pa3BUTUIO NMCUXOMOMMYECKOro AMCTPECCa Nnuua C Hanmumem
TMNa NUYHOCTK [], KOTOPbIA XapakTepuayeTcsi NoBbILLEHHOW
HeraTuBHOW BO3GYOUMOCTbLIO U CKITOHHOCTbLIO MOAABMsATbL €e
NPOSIBIEHMA Npy counanbHbiX B3anmogencteusax [3]. Cnea-
CTBMEM 3TOrO sIBNsieTcs 6onee YyacTtoe pasBuUTUE OENPECCUB-
HbIX peakLui y 60mnbHbIX ¢ TUNOM nudHocTtu [ [4]. Mockonbky
HanuMuve OenpeccuMn HeraTMBHO CKa3blBAETCSl HE TOMbKO Ha
KayeCTBe XM3HW, HO U Ha NPOrHo3e GorbHbIX, TO paccMoTpe-
HWIO BOMPOCOB NaTOOU3NONOrnM, OUArHOCTUKA U NevYeHns
3TOro COCTOSIHUSA yAEnsieTcsi caMoe NpucTarnbHOe BHUMaHne
[2]. B neyeHun penpeccuBHbIX CMMNTOMOB Mpeanaraercs
MCMonb30BaTh Kak HEMeANKAMEHTO3HbIE METOAbI, TaK U CO-
OTBETCTBYIOLLYIO fleKapCTBEHHYKO Tepanuio. [Mo-Buanmomy,
elle oaHVM METOAOM BO34ENCTBMSI MOXKET ObITb nNpodunak-
TMKa AenpecCUBHbIX CUMNTOMOB B Fpynne pucka ux passu-
TUSl, TO €CTb CpPeau NauMeHToB C TUMOM nuyHocTh [. Takue
nonbITKM NPeanpUHUManuch, HO UX YCNeLHOCTb Noka gane-
Ka OT xkenaemowm [5]. [leno B ToM, 4YTO TMM NINYHOCTU SABMSIETCSA
[OCTaTO4YHO YCTONYMBOWM XapakTepuUCTUKOW NauueHTa, Tpya-
HO nogaatoLlencs n3aMeHeHnto. Mo3ToMy OCHOBHbLIM Hanpas-
NeHNeM NoBEAEHYECKMX BO3OEWCTBMIA MpU TWUME NUYHOCTU
[ npepnaraetcsi yMeHblUEHNE UX peaKkLuii Ha CTPeccoBble
BO3aencTBus. Kak cnegcraue, NosSiBUNMCH NCCeqoBaHms No
N3YYEHUI0 KOTHUTUBHOW OLIEHKW W CTpaTerui npeononeHus
cTpecca Kak y 340poBbix nuy, [6], Tak n'y 6onbHbix UBC [7].
Tem He MeHee, nccnegoBaHWsa B AaHHOW obnacTu ocTatoTcst
€OVHUYHBIMU 1 TPeOYIT AanbHenLero n3y4eHuss Bonpoca.
OTO NOCNyXWno OCHOBaHUEM [Aflsi HACTOSILLEro MccrnenoBa-
HWS, Lenblo KOTOPOro ObINo M3yyeHne KOrHUTUBHOM OLIEHKM
cTpecca, KOMUWHr-CTpaTerMm U KIMHUKO-MCUXONOrMYECKUX
accoumauun npu Tine nu4HocTn [ u aenpeccun y 6onbHbIX
MBC.

MaTepMan n metToabl

B uccnegpoBaHun npuHanu ydactue 112 nauueHToB C
MBC, npoxoauBlunx obcrnemoBaHue neped nraHoBbIM Ype-
CKOXHbIM KOpOHapHbIM BmewaTtenscteoM (YKB) Ha Gase
HUN komnnekcHbix npobnem cepaeyHo-cocyamucTeix 3abo-
nesaHui (KemepoBo). Kputepun BkntoveHus: ctabunbHas
MBC, Tpebylollas peHTreHaHO0BaCKYNAPHOro BMeELLaTemNb-
CTBa, CNOCOOHOCTL BbLINOMHWUTL aHkeTMpoBaHue. Kputepumn
WCKIIOYEHNS] U3 UCCIe4OBaHUS: OCTPbIN KOPOHAPHLIA CUH-
OPOM, TsDkenbli KoMopOUaHLIN OH, a Takke OTKa3 nauueH-
Ta OT yYyacTus B uccrefoBaHum. BkniodeHne 6onbHbIX B Ha-
cTosiLLee uccnegoBaHme Obino NPoBeAeHO C UX MMCbMEHHOTO
cornacusi, ogoGpeHHOro nokanbHbIM 3TUYECKUM KOMUTETOM
yypexaeHus (3acepaHune Ne 18 ot 06.10.2020 r.). Bce paH-

Hble Obinn obeanuueHbl ana cobnogeHuns TpebosaHuii 06
OXpaHe nepcoHarnbHbIX AaHHbIX.

[aHHoe nccnegosaHne npoBoannock ¢ okTsaopsa 2020 no
okTabpb 2021 rr. Ha go- u rocnutansHom aTane Bcem 60nb-
HbIM MPOBOAMIOCH CTaHAapTHOE NpedonepaunoHHoe obene-
aoBaHue. [Ing aHanu3a aHamHe3a, KIMHUYECKMX U UHCTPY-
MEeHTanbHbIX CBEAEHUI NAUNEHTOB U3y4vanacb MeguuuHcKast
KapTa craumoHapHoro GornbHoro. Cpean KIMHWYECKMX Mno-
KasaTenem yuuTbiBanuM BO3pacT, Non nauuMeHTOoB, Hanuuue
¢aKTopoB pucka, KOMOpOMAHbIX 3aboneBaHwi, Hanuyune
B aHaMHe3e MHCYMNbLTOB, UH(apKTOB MUOKapga, onepaTuB-
HbIX BMeELLATENbLCTB B KOPOHapHOM W kapotugHom baccein-
Hax, AaHHble WHCTPYMEHTaNbHbIX METOAOB WCCreaoBaHUs
(tabn. 1).

Ta6nuua 1. O6was xapakrepucTvka 60nbHbIX ULLEeMUYECKOn 60ne3Hbo
cepaua
Table 1. General characteristics of patients with coronary heart disease

I'IOKgsaTenM n=112
Indicators
AHamHecTUYeckve AaHHble
Anthropometric indicators
My>xunHbl, n (%)
Men, n (%) 45 (41,2)
Bospacr, net 629+ 1,0
Age, years
WHpekc maccbl Tena, Kr/im?
Body mass index, kg/m? 25,2£04
MuBanuaHocTb, n (%)
Disability, n (%) 34(30.4)
Pa6otatowme, n (%)
Working, n (%) 44(49.3)
Kypenwue, n (%)
Smoking, n (%) 51(455)
ApTepuanbHas runepteHsus, n (%)
Arterial hypertension, n (%) 93(83,1)
CaxapHbin guaber, n (%)
Diabetes mellitus, n (%) 25(22.3)
WHeyneT, n (%)
Stroke, 1 (%) 10(8.9)
WHdpapkt muokapaa, n (%)
Myocardial infarction, n (%) 62(55.3)
KopoHapHoe wwyHTuposaHue, n (%) 10 (8,9)
Coronary bypass surgery, n (%) ’
KapotugHas sHaaptepaktomus, n (%) 3(2,7)
Carotid endarterectomy, n (%) ’
MHCTpymMeHTanbHble faHHble
Instrumental data
CAVI (cnpasa)
CAVI (right) 9.25£32
CAVI (cneBa)
CAVI (left) 915232
JINW (cnpaga)
ABI (right) 1.08+0,22
TN (cnesa)
ABI (left) 1,01 +0,21
OnpocHuk DS-14
Questionnaire DS-14
HeraT!/IBHaﬂ B0I3I6y,D,I/IM.OCTb, Gannbl 10,0 £ 6,0
Negative affectivity, points
Cou_maj_'lbr!o'e. nonas_neHme, Gannol 9.0+4,0
Social inhibition, points
OnpocHuk HADS
Questionnaire HADS
JInyHocTHas TPEBOXHOCTb, 6annbl 55450
Personal anxiety, points
ypOBeHb. Aerpeccuy, Gannbl 4155
Depression level, points
Mpumevanune: CAVI — cepaeyHO-NoAbIKEYHbIA COCYAUCTbIA MHAOEKC,

NMW — nogbhkeyHo-Nne4YeBon NHAEKC.

Note: CAVI — cardio-ankle vascular index, ABI — ankle-brachial index.
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B xome obcnemoBaHMa npoBOAMNOCH OOMOMHUTENbHOE
aHkeTMpoBaHue naumeHToB. MeToamku onpegenexHvs Tuna
nnyHocTn [ (DS-14) [8], ypoHsa aenpeccuun (HADS) n ouen-
kn konuHr-ctpaternn (WCQ, CSI) [9, 10] 6binn nogpobHo
onucaHbl paxee [11].

Cyb6beKkTVBHYIO OLEHKY TPYAHOW >XWU3HEHHOW CUTyauumu
(T>KC) onpegensany ¢ NOMOLLbIO aBTOPCKON MeToamkn «Kor-
HUTUBHOe oueHmBaHue TXXC» E.B. Butioukon. Metoguka
COCTOWUT U3 ABYyX 4YacTew. B nepBom 4yactn pecrnoHOeHTy
npegnaraeTcs NepevnucnnTb U KOPOTKO onucaTb CUTyauumu
COBCTBEHHOW XW3HW, KOTOPblE OH BOCMPUHUMAET Kak Tpya-
Hble. Btopas yacTte npeactaeneHa 20 OUEHOYHbIMU YTBEp-
xaeHnsamu. McnbiryemoMy npegnaraeTtcs COOTHECTU Omnu-
CaHHble B NEPBON YacTu CUTyauMK C KaxXabiM YTBEpXAeHNeM
M NPOCTaBUTbL COOTBETCTBYIOLLME OLEHKW, ncnonb3ysa 7-6an-
nbHyto Wwkany [12]. Ana ndyyeHus y naumeHToB opueHTauuin
B T>KC ncnonb3oBanu onpocHuK « Tunbl opueHTauuin B Tpya-
HbiX cuTyaumsax» [13]. MNaumeHTbl oueHuBann 76 yTBepx-
aeHun, obbegnHeHHbIX B 38 nap, no wkane ot 0 — «pexe
Bcero» Ao 3 — «4aule Bcero». [logcyeT nokasaTens Kaxxaomn
opveHTauun B TPYAHbIX CUTYaumnsx NPpon3BOaMUIICS nyTem Ha-
XOXAEHWSA CpedHero 3HavyeHus Mo Lwkane.

OpHux 1 Tex e 6onbHbIX Aenuny Ha ABe NOArpynnbl no
Hanuuuio Tuna nuyHoctn i (n = 40) n ero otcyTcTBusa (n =
72), nnbo no Hanuuno CyBKNMHUYECKOW/KNMHUYECKON ae-
npeccun (3HayeHusa no wkane genpeccun HADS 8 Gannos
n Bbilwe, n = 28) n ee otcytcTeua (n = 82). B ganbHenwem
y 6onbHbix MBC aHanuavpoBanu opueHTaumio B TPyOHbIX
cuTyaumsax n npeobnapatoLmne KonuHr-ctpaTernm ¢ nposiene-
HUSIMW MCMXONOrMYecKoro auctpecca n 6es Hero.

Cratuctnyeckas obpaboTka npoBogunacb C MOMOLLBHO
naketa nporpamm SPSS 17.0. lNMpoBepka pacnpeneneHuns
KONMYECTBEHHbIX NEPEMEHHbIX HA HOPMarbHOCTb OCYLLECT-
BMsnacb ¢ nomoLslo kputepus Konmoroposa — CMupHoBa.
HopmanbHO pacnpegeneHHble KONMYeCTBEHHbIE NokasaTenm
npegcraBneHbl cpegHMmM 3HaveHnamm (M) n ctaHgapTHbeIMK
owmnbkammn (m), Npu OTCYTCTBMM HOPMarnbHOCTW pacnpege-
neHus nokasatens — megmaHammn (Me) n MexxksapTUNbHbIMN

uHTepsanamu (Q,; Q,). Mexrpynnosble cpaBHEHUs Konuye-
CTBEHHBIX MoOKasaTenen ¢ HopmarbHbIM pacnpeaeneHnemM
NpoBOAMNMMCL C MOMOLLbIO KpuTepus CTblogeHTa, npu OT-
CYTCTBMW HOPMAanbHOCTW pacnpeaeneHus npuMeHsncs He-
napameTpuyeckui kputepun MaHnHa — YuTHu. CpaBHeHue
KaTeropuanbHbIX nokasatenen B rpynnax ocyLeCTBAsnoch ¢
MCMNOnNb30BaHNEM KpUTEPUS x2.

[ns oueHkM hakTopoB, acCOUMMPOBAHHBIX C HaNM4nem
TMNa NUYHOCTN [1 1 CyOKNUHNYECKOW MUnK KITMHUYECKOW ae-
npeccun, Gbln NpoBeAeH MHOXECTBEHHbIN NOrMCTUYECKUIA
perpeccuoHHbIn aHanu3. B kayecTBe HesaBMCMMBbIX nepe-
MEHHbIX B MoAenu Obinu BKMIOYEHbI KMMHWYECKne akTo-
pbl, 3HAYEHUs MO LUKanam KOMUHr-cTpaTerni npeogoneHns
ctpecca (Mo AaHHbIM onpocHuka WSQ), 3HayeHns B Luka-
nax KorHutusHonm oueHkn TXKC, a Takke Hanuume genpec-
CWK, YPOBEHb AeNnpeccMn 1 TPEeBOrM NO AaHHbIM OMPOCHMKa
HADS (ana mogenwu ¢ TunoMm nuyHoctu [1) wunu Hanu4ue
Tvna [, 6annbl no wkanam «HeratuBHas BO3GyAMMOCTbY»
(NA) n «CoumanbHas nogasneHHocTb» (Sl) (ana mogenu ¢
aenpeccuen). MNMoporosbi ypoOBEHb 3HAYMMOCTU COCTaBIIAN
p =0,05.

PesynbraTthbl

Mpu oueHke noptpeta nauneHTa ¢ MBC nepen YKB 06-
pawaeTt Ha cebs BHMMaHue TOT dhakT, YTO COMyTCTBYyOLas
apTepuanbHasa runepreHans BcTpedanacb y 83,1%, npu
aToM 55,3% GonbHbIX NepeHecnu paHee UHMAPKT MUOKap-
na. Cpeou Bcel koropThl 06cnefoBaHHbIX cpeaHue Gannbl
no onpocHuky DS-14 nmenu BbICOKMI ypOBEHbL MO LUKane
«HeratuHasa Bo3byaumocTb» (10,0 + 6,0 6annos). Cpea-
Hue 6annkl no onpocHuky HADS He npeBbillany NoporoBbIxX
3HaveHun. bonee nogpobHas MHdOpPMaumsa npeacTaBneHa
B Tabnuue 1.

PacnpegeneHue 4yacTtoTbl UCNOMb30BaHWS TOW UNN MHOW
cTpatermm npeojoneHus cTpecca, No AaHHbIM OMPOCHMKa
WSQ, y 6onbHbix MBC B 3aBUCUMOCTM OT Hanuuns / oTcyT-
CTBMS TUNa nNuyHocTn [l u genpeccun NpeacTaBneHo Ha pu-
CyHkax 1, 2.
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Tauus BaHue Selt-control noaaepxku OTBETCTBEHHOCTU Escape-avoidance pelueHus npobnemsl nepeoLieHka
Confrontation Distancing Search for social ~ Taking responsibility Problem solving Positive revaluation
cupport planning

Puc. 1. PacnpeaeneHue KonuHr-cTpaTteruii y 6ombHbIX UieMnieckor 6onesHbio cepaua ¢ TvnomM nuyHoctv [l v 6e3 Tuna nuyHocTy [l (Mo AaHHLIM ONpOCHMKa

WSQ), *p < 0,05

Fig. 1. Distribution of coping strategies in coronary heart disease patients with personality type D and without personality type D (according to the WCQ

questionnaire); *p < 0.05
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Puc. 2. PacnpefeneHve KOnuHr-cTpaternii y 6ornbHbIX C HanMuMem Aenpeccun 1 oTCyTCTBUEM aenpeccum (Mo gaHHbIM onpocHuka WSQ), *p < 0,05
Fig. 2. Distribution of coping strategies in patients with depression and absence of depression (according to the WSQ questionnaire), *p < 0.05

MauneHTbl B rpynne ¢ TMNoM He-[ valie NpUMEHsnu
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(p = 0,05) n «CamokoHTponb» (p = 0,04) No cpaBHEHWUIO C
Tvnom [. [Ins naumeHTOB c Aenpeccuein 6onee xapaktep-
HbIM OKasarnocb pedkoe Mcrnonb3oBaHue ctpatern «KoH-
dpoHTauMOHHbIN konuHr» (35,7 npotne 8,5%, p = 0,001),
Ons nauveHToB 6e3 genpeccun — yMepeHHoe WUCMonb30-
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BaHWe daHHou cTparermum (65,9 npotus 42,9%, p = 0,033).
Ha pucyHkax 3, 4 npencrtaBneH CpaBHUTENbHbLIA aHanm3
OOMUHMPYIOLLUNX KOMUHI-CTpaTerni, no AaHHbIM OMPOCHU-
ka AMupxaHa, B 3aBUCUMOCTM OT Hanu4ms Unm OTCYTCTBUS
TMna nu4Hoctn [ n genpeccun. HM no ogHoM Likane atu
nokasarenu He pasnuyanucb B rpynnax ¢ Tunom [ v ero
OTCYTCTBMEM.
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Puc. 3. CpaBHWTENbHbI aHan“3 AOMUHUPYIOLLMX KOMUHI-CTPaTernii ¢ TMNnom nuyHocTy [ n 6e3 tmuna nuuHocTy [ (Mo AaHHbIM onpocHuka CSI)
Fig. 3. Comparative analysis of dominant coping strategies with personality type D and without personality type D (according to the CSI questionnaire)
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Puc. 4. CpaBHUTENbHbIN aHanM3 AOMUHUPYIOLLMX KOTMIMHI-CTPATENMIA C HAaNMUYMEM AENPECCUM U OTCYTCTBUEM Aenpeccuu (Mo AaHHbIM onpocHuka CSl)
Fig. 4. Comparative analysis of dominant coping strategies with the presence of depression and the absence of depression (according to the CSI questionnaire)
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Tem BpemeHeM MnauMeHTbl C genpeccuen npeanovuTa-
NV BBICOKME YPOBHM MCNOMb3oBaHWsA cTpaterni «Pa3spelue-
Hue npobnem» (42,8 n 11,0%, p = 0,02), «lMouck counans-
Hou nogpepxkun» (42,9 n 4,9%, p < 0,001) n «W3beraHne»
(21,5 n 2,5%, p = 0,02) no cpaBHeHuO ¢ nauneHTammn 6e3
aenpeccuu.

AHanua cybbektuBHon oueHkn TXXKC npogemoHCTpupo-
Ban BbiCOkMe Gannbl no wkane «obwwue npusHaku TXC» y
BCEX PECMNOHAEHTOB 0e3 CTaTUCTUYECKON 3HAYMMOW pasHU-
Lbl MEXAY nauveHTamu ¢ Hannynem unu oTCyTCTBMEM Tuna
nunyHoct 1 n penpeccun (Tabn. 2). Beaywenh KOrHWUTUB-
HOW OLEHKOW TPYAHOCTW CUTyauuu y NuL C NPOSBIEHUSMM
NCUXONOrMYECKoro AMcTpecca SBWNacb €e HEenoHATHOCTb
(17,0 £ 5,1 6annoB y 6onbHbIX ¢ TNom [; 18,0 £ 6,2 G6an-
OB — Yy NauMeHToB C Aenpeccuen). HenogKoHTPONbHOCTL

cuTyaumm y 6onbHbIX € TMNoM nuyHocTM [l Gbina Gonee
BbICOKOW, YeMm y 6onbHbiXx 6e3 Tuna nuuyHoctmn [ (12,0 +
4,6 npotuB 11,0 + 4,6 6annoB cooTBeTCTBEHHO, p = 0,049).
Mo ocTanbHbBIM KPUTEPUSAM CTAaTUCTUYECKU 3HAYMMON Pa3Hu-
Lbl B CPaBHMBaEMbIX rpynnax He 6blrio OTMeYEHO.

PacnpegeneHue opwueHtaumennr B TXXC B wusyvaembix
rpynnax npegcraeneHo B Tabnuue 3. Y GOMbHbLIX C TUMOM
nunyHocTn [ otmeveHa 6onee BbICOKas OpMeHTauus Ha nore-
pu (17,0 £ 4,1 6annos) nNo cpaBHeHMto ¢ 6onbHbIMK 6€3 Tuna
O (15,5 + 5,1 6annos) (p = 0,016). Y 60onbHbIX C Aenpeccu-
e JOCTOBEPHO pexe BbISBMAANM OPUEHTaLulo Ha cTpemne-
Hue Kk TpygHoctam (19,0 £ 5,0 npotme 23,0 + 5,9 Gannos,
p =0,006), opueHTauuto Ha Bo3MoxxHoCTU (15,5 + 3,2 npoTme
18,0 £ 3,5 6annos, p < 0,001) Nno cpaBHEHMIO C BONbHbLIMU
6e3 genpeccum.

Ta6nuua 2. CpaBHUTENbHbIA aHanM3 AaHHbIX ONPOCHMKa «KOrHUTUBHOE OLEHVBaHWE TPYAHOWM XXU3HEHHOW CMTyauumy B rpynnax 6onbHbIX ¢ Hannymem /

OTCyTCTBMEM TUNA 0 vnn aenpeccun

Table 2. Comparative analysis of data from the questionnaire “Cognitive assessment of a difficult life situation” in groups of patients with the presence/

absence of type D or depression

Hokasaren Tun A (n=40) TunHe [ (n=72) Hanunuve penpeccun  OTcyTCTBME Aenpeccuun
Indicators Type D (n = Type not D P (n=28) (n=82) P
40) (n= Depression (n = 28) No depression (n = 82)
O6LmMe NpU3HaKU TPYAHBIX KUSHEHHbIX
cuTyauui, 6annbl 17,0+ 4,3 16,0+ 5,3 0,85 17,0+ 41 16,0+ 5,3 0,43
Common signs of difficult life situations, points
HenoakonTponsHocTe cuTyaumm, 6annel Lack | 45 4 4 g 11,046 0,049 11,0446 11,5+ 4,6 0,79
of control of the situation, points
HenowsiTHocTs cutyaumm, Gannel 17,0 £5,1 14,0£7,4 0,15 18,0 £6,2 15,0 + 7,4 0,17
Incomprehensibility of the situation, points
HeobxoanMocTb GbICTPOro, akTMBHOIO
pearvpoBaHus, 6annbl 16,0 £4,3 17,0+ 4,5 0,53 17,0+£4,9 17,0+ 4,5 0,5
The need for a quick, active response, points
STPYAHEHWA B MPUHATUY POWEHNS, Ganyi 15,0 £4,8 14,0 £4,6 0,31 16,0 £3,5 14,0 £ 4,6 0,06
Difficulties in making a decision, points
TpyAHOCTW NPOrHO3MPOBaHWS CUTYaLIUK,
6annbl 10,0 £ 3,8 10,0+ 4,4 0,88 10,0 £ 3,9 10,0+ 4,4 0,86
Difficulties in predicting the situation, points
Cunbrbie amouuy, Ganmel 14,0+ 4.4 14,0454 0,36 14,0 +4,2 14,0 54 0,29
Strong emotions, points
epcnexTusa Gyaywero, Ganse! 13,0 £3,1 13,0£39 0,48 13,0 £ 3,1 13,0+3,9 0,49
Future perspective, points

Tabnuua 3. CpaBHUTENbHbIN aHaNU3 JaHHbIX ONPOCHMKa « TUMbI OpUeHTaumniA B TPYAHbIX CUTyaUnax» B rpynnax 60nbHbIX C Hann4mem / oTcyTcTBMem Tuna [

nnu genpeccumn

Table 3. Comparative analysis of the questionnaire data “Types of orientations in difficult situations” in groups of patients with the presence/absence of type D

or depression

_ Tunwe O Hannune OTcyTcTBME Aenpeccumn
HI?]';?Z::;J;M TTMZ 'g (?n_=44?3) (n=72) P nenpeccum (n = 28) (n=82) P
p Type not D (n =72) Depression (n =28) | No depression (n = 82)
Crpemnerue K TpyAHOCTAM, Banel 21,0+43 23,0+59 0,054 19,0 £5,0 23,0+59 0,006
Striving for difficulties, points
OpweHTaumsi Ha BbICOKYHO TPYAOEMKOCTb, 6ansbl 1M0+24 120428 029 10+23 120428 035
Orientation to high labor intensity, points e e ’ e e ’
OpweHTaums Ha curHasbl yrpossl, 6anns 120424 120429 033 1M0+27 12029 009
Targeting threat signals, points e e ’ e e ’
OpvienTauvs Ha BO3MOXHoCTW, Gannel 18,0 +2,3 18,0 +3,0 0,21 15,5+ 3,2 18,0 +35 < 0,001
Focus on opportunities, points ’ ’ ! ’ ! ! ! ’ ’ !
OpvieHTauvs Ha npensTcTens, Ganm! 130+26 12,0+32 0,21 11528 13,0+32 0,11
Orientation to obstacles, points ’ ’ ’ ’ ’ ’ ’ ’ ’ ’
OpuenTauys Ha notepu, Ganiie! 17,0 + 4,1 15,5+ 5,1 0,016 18+4,3 16,0 £5,1 0,054
Loss orientation, points ’ ’ ’ ’ ’ ’ ’ ’ !
OpueHTaums Ha coxpaHeHue pecypcos, 6annbl 15.0 + 3.2 15.0 3.9 024 16.0 35 15.0 3.9 0065
Resource conservation orientation, points e e ! e e ’
OpweHTaumsi Ha UTHOPUPOBAaHWE TPYAHOCTH,
Gannbl 12,0+ 3,8 12,0+ 3,5 0,53 12,5+3,7 12,0+ 3,5 0,23
Focus on ignoring difficulties, points
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CymuH A.H., WWernosa A.B., AHb4koBa M.U. n ap.
KnuHuko-ncuxonoruyeckne accoumaumm u KONuHr-cTpaternm Npyu tTune nuyHocTy [ v Hannyanm fenpeccum

Mo AaHHBIM GUHapPHOM NOrMCTUYECKOW perpeccuun, npu
BKITHOYEHUWN B MOAeErb pe3ynbTaToB MCMXONOrMYecKkmx onpo-
cHukoB (WSQ, HADS, koriutmsHon oueHkn TXKC) n knuHu-
Yyeckux paktopos (Tabn. 4) HezaBUCUMbIMU hakTopamm, ac-
COLMMPOBAHHBLIMY C HanM4mMem Tuna nuyHocTu [, okasanuce:
ypoBeHb fenpeccun (p = 0,005), ymepeHHoe npeanoyTeHne
konuHr-ctpatermm «MNpuHaTne oteetctBeHHOCTUM» (p = 0,011),
6onee Bbicokue 6annbl No wkane «OpreHTauns Ha BbICOKYIO
TPYOOEMKOCTbY» ONPOCHMKA «TuMbl OPUEHTAUUA B TPYOHbIX
cutyaumax» (p = 0,011), Hanmume caxapHoro gvabeta (p =
0,005) n noBbILEHHAsA XEeCTKOCTb apTepuanbHON CTEHKU (Mo-
BbiLleHne 3Ha4veHn nHaekca CAVI cnesa, p = 0,02). Mogenb
OVHapHOM NOrMCTUYECKOW perpeccun Obina CTaTUCTUYECKn
3Hauumon (x4(7) =43,14; p < 0,001, oHa obbsicHsIna 56,8%
(Nagelkerke R?) BapuabenbHOCTV Hanuums Tuna nuyHocTv
N KOpPEeKTHO knaccuduumposana 82,5% cnydyaes.

B mogenb ans genpeccun 6binn BKNIOYEHbI MOMUMO Bbl-
LIEYNOMSAHYTBIX KIMHUYECKUX MoKasaTenen W pesynsratoB
ncuxonornyeckux onpocHmkoB (WSQ u KorHMT1BHas oueHka
T>XC), paHHble onpocHuka DS-14 (Hanuuuve Tuna [, 3Have-
HWUs1 NO nodlwkanam «HeratueHasa Bo3GyanmocTb» u «Couu-
anbHoe nopgasreHuer). C HanMuneMm genpeccun Obinu He-
3aBUCMMO accouumpoBaHbl (Tabn. 5) ypoBeHb HeraTMBHOMW
B036yammocTu (p = 0,002), peakoe ncnonb3oBaHue cTpaternm
«KoHdbpoHTauMOHHBIM KonuHry (p = 0,037), HU3kne Gannbl No
wkane «OpueHTauns Ha BO3MOXHOCTM» OMPOCHMKa «Tunbl
opueHTaumi B TpyaHbix cutyaumsx» (p = 0,042) n otcyTcTBUE
caxapHoro gunaberta (p = 0,032). Mogenb 6uHapHoOn NorncTu-
Yeckon perpeccun Gbina CTaTUCTUYECKM 3HAYMMOWN U B 9TOM
cnyyae (x3(4) = 27,04; p < 0,001, npu aTom oHa oGbsicHANA
42,5% (Nagelkerke R?) BapwabenbHoCTU Hanuyus aenpec-
CWM U KOPPEKTHO knaccudmuymposana 81,3% cny4aes.

Ta6nuua 4. KnnHuko-ncmxonormyeckue CbaKTOpr, accoummpoBaHHbie C Hanuymem tuna JiIM4yHoCTU ﬂ, no AaHHbIM 6VIHapHOFO NOrncTU4eCKoro perpeCcCMoHHO-

ro aHanm3sa (metog Forward Stepwise LR)

Table 4. Clinical and psychological factors associated with the presence of personality type D according to binary logistic regression analysis (Forward

Stepwise LR method)

MokasaTenun .

Indicators B S.E Wald df Sig. Exp (B)
YmMepeHHoe ncnonb3oBaHue ctpaterum «MpuHaTHE OTBETCTBEHHOCTMY» B onpocHuke WSQ
Moderate use of the “Taking Responsibility” strategy in the WSQ questionnaire 3,087 1,215 | 6,455 ! 0.01m 21,908
Bannbl no wkane «OpueHTauus Ha BbICOKYIO TPYA0EMKOCTb» OMPOCHUKa « UMbl OpUeHTaumin
B TPYAHbIX CUTYyaLmAX»
Scores on the scale of “Orientation to high labor intensity” of the questionnaire “Types of orien- 0,223 0,088 | 6431 L 0,011 1,250
tations in difficult situations”
Bannbl no wkane «OpueHTaLus Ha UIrHOPUPOBaHUe TPYAHOCTU» OMPOCHMKa « Tunbl
OpUEHTaLWI B TPYAHbLIX CUTYaLMSAX» ~
Scores on the scale of “Orientation to ignoring difficulties” of the questionnaire “Types of orienta- 0191 1 0,099 | 3,713 1 0,054 0,826
tions in difficult situations”
YPOBEHb TPEBOXHOCTH 0188 | 0,111 | 2,871 | 1 | 0,090 | 1,207
Anxiety level
YPoBEHs Aenpeccun 0414 | 0146 | 7,996 | 1 | 0005 | 1512
The level of depression
Hanuuue caxaproro auabera 2581 | 0925 | 7777 | 1 | 0,005 | 13208
Diabetes mellitus
3Hauvennsa CAVI cnesa
CAVI left 0,540 | 0,232 | 5432 1 0,020 1,716
locTosHHas -11,475 | 3592 | 10,206 | 1 | 0,001 | 0,000
Constant

Mpumevanue: CAVI — cepaeqHo-nogbbkeyHbIi cocyamcToin nagekc, WSQ — Ways of Coping Questionnaire.

Note: CAVI — cardio-ankle vascular index, WSQ — Ways of Coping Questionnaire.

Ta6nuua 5. KnuHuko-ncmxonormyeckue paktopbl, aCCOLMUPOBAHHbIE C HANMYMEM CyBOKIMHUYECKON UNW KIIMHUYECKON Aenpeccuu, No AaHHbIM GUHapHOro

JIOrMCTMYECKOro perpeccMoHHoro aHanuaa (metog Forward Stepwise LR)

Table 5. Clinical and psychological factors associated with the presence of subclinical or clinical depression according to binary logistic regression analysis

(Forward Stepwise LR method)

Mokasatenu .

Indicators B S.E Wald df Sig. Exp (B)
Bannbl no lkane «ngaTMBHag lBO”36y,ClVIMOCTI:-» 0272 0,087 9,750 1 0,002 1313
Scores on the “Negative affectivity” scale
Pepkoe ncrnonb3oBaHue ctpaternm « KOHOPOHTALMOHHBIA KOMUHM» B
onpocHuke WSQ 1,687 0,810 4,343 1 0,037 5,404
Rare use of the “Confrontational Coping” strategy in the WSQ
Bannbl no wkane «OpueHTaums Ha BO3MOXHOCTU» OMPOCHMKa « Tunbl
OpUEHTaLWI B TPYAHbIX CUTYaLMsIX» ~
Scores on the scale of “Orientation to opportunities” of the question- 0213 0,100 4577 1 0,032 0,808
naire “Types of orientations in difficult situations”
Hanmne caxaproro avatera -1,830 0,900 4,136 1 0,042 0,160
Diabetes mellitus
focrosHHan 0,351 1,856 0,036 1 0,850 0,704
Constant

Mpumevanne: WSQ — Ways of Coping Questionnaire.
Note: WSQ — Ways of Coping Questionnaire.
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O6cyxaeHue

B HacTosillem nccnegoBaHMM NokasaHo, YTo, HeCMOoTpS
Ha HEKOTOpYK accouuaumio Mexay TUMOM fnyHocTu [ un
HanMYneMm Oenpeccuu, BbI3BaHHY TEM, YTO NuULa C TUMOM
[l CKNOHHbI K Pas3BUTUIO SIBIIEHUI MCUXONOrMYecKoro auc-
Tpecca, Anst 3TUX OBYX COCTOSIHUIA OTMEYEHbl pas3nuyusi B
KOTHUTMBHOW OLIEHKE W CTpaTerusix NpeofoneHust ctpecca.
Mpu Tne [1 otmeyeHa Gonee yacTasi OLEHKa CUTyauun Kak
HEMOAKOHTPONIBHOM U OpWMEHTaLMs Ha MNOoTepU B TPYAHbIX
cutyauusix. Mpu aenpeccum Gonee TUNWMYHBLI 3aTpyaHEHUS!
B MPUHATUN PELUEHUNs, MeHee BblpaXeHbl CTPeMIleHne K
TPYOHOCTAIM M OpueHTauusi Ha BO3MOXHOCTW. Npegnoytu-
TenbHble KOMWHI-CTPaTermn Takxke pasnuyanncb: npu Tune
[ yawe ucnonb3oBanu Takue crtpaternm, kak «bercteo —
nsberaHne» n «CamoKOHTPOIbY, NPy Aenpeccum Yalle npu-
MeHsnu ctpaterun «PaspelueHue npobnem», «lMonck couu-
anbHOW noaaepXku» n «M3beraHne», pexe — « KoHpoHTa-
LIMOHHbI KOMWUHI.

B npegblaywux nccneqoBaHvax npu Tune nuyHoctu [
n3y4vanu npenmyLlecTBeHHO KonuHr-ctpatermum [6, 7, 11]. Y
300pOBbLIX NKUL, BbIO OTMeYeHo, 4YTo npu Tune [ npeobna-
AaHve HeaaeKBaTHbIX CTpaTerin NpeoaoneHnsl cTpecca cpe-
an cnocoboB coBnagarowero noBedeHuUst — 3TO cTpaTerus
«bercteo — usberaHue», a cpeau cTpaTernini NpeocaoneHns
ctpecca — «Ctpaterns nsberanuns». lNMpu normcTtnyeckom pe-
rPECCUOHHOM aHanun3e He3aBUCMMOMW cTpaTernei, accoumu-
poBaHHON ¢ TMNOM NnM4HocTU [, siBnsnack crpaterus «ber-
cTBO — Wu3beranue» [11]. Y 6onbHbix MBC aesagantuBHble
KOMUHr-cTpaTermm Gbinn BbipaXeHbl HECKOMBKO MO-ApYyromy.
Tak, naumeHTbl ¢ TUNom [] MeHee 4acTo UCronb3oBarnu KoH-
dpoHTauuto, 6onee 4acTto — cTpaTernio ¢ NPUHATUEM — OT-
Ka3oM, a npeobnagaHue ctparternm «berctBo — nsberaHne»
BbISIBIEHO He BO BCex cry4asx [7]. Bo3aMOXHO, aTn otnnuns
06ycnoBneHbl He TONbKO BNMsSIHUEM 3aboneBaHusl, HO U MeH-
TanbHbIMM 0COGEHHOCTAMM 0OCneaoBaHHbIX — 9TU Uccneao-
BaHWsA Obinu BbINonHeHbl B Kutae.

B HacTosiLem nccneqoBaHum He yoanoch BbiSIBUTH Takow
YeTKOW 3aKOHOMEPHOCTU Ha koropTe 6onbHbIX MBC, xoTs BCe
Xe y 6onbHbIX ¢ TMNom [ 6ornee 4acto OoTMeveHa cTpaTe-
ma «berctBo — nsberaHne». B otnuumne ot TMNa NMYHOCTU
[l oueHka KONWHr-cTpaTternii Npu genpeccum UMeeT gaBHue
TpaauLmMmn 1 XOpoLLO U3yYeHa, MOXHO, HanpuMep, NpMBECTU
[JaHHble HegaBHero metaaHanmsa J.C. Munoz-Cruz v coaBT.
[14]. MpencTaBneHbl Joka3aTenbCcTBa TOro, YTO ANCHYHKLUU-
OHanbHble KOMUHI-CTpaTermn BbRKMBAHUSI TECHO CBsi3aHbl C
KIMHUYECKM 3HAYMMbIMU OENpeccuMBHbIMK cuMnToMamu. B
TO XXe Bpemsi cTpaTerym npeogoneHusi, coKycUpoBaHHbIE
Ha aMoUMsX, ObINK CBA3aHbl C MEHbLLUMM KONUYECTBOM Ae-
NPECCUBHbIX CUMNTOMOB. Takue cTpaTernm, Kak NpuHaTue u
Nno3nMTUBHas nepeoLeHka ObINK nocneaoBaTenibHO CBSA3aHbl
C MEHbLUMM KONM4YeCTBOM CUMMNTOMOB Aenpeccun. Takke
HEKOTopble U3 WHAMBUAYanNbHbIX CTpaTErvi (akTMBHOE CO-
BrnagaHue v pelueHve npobnem) Gbinm cBA3aHbl C MEHLLLUM
KONMYeCTBOM CMMNTOMOB aenpeccun [14].

Bonee wwnpokoe ncnonb3oBaHWe nauMeHTamu aganTue-
HbIX KOMWHr-cTpaTerMin 6bino cBsisaHO € Gonee HU3KUMU
nokasatensmu genpeccuu, a bonee WMpPoKoe NpUMeEHeHue
HeadekBaTHbIX cTpaTerMin — c Gonee BbiCOKMMKM Bannamu
no LuKanam, M3mMepsitoLLMM CUMNTOMbI TPEBOMM U Aenpeccum
[15]. B HawweM nccnegosaHnm nokasaHo, YTo Npu o6LLel TeH-
AEHUMM MCMOoNb30oBaHUSA Ae3afanTuMBHbLIX cTpaTerni U npu
Tvne [, n npu genpeccun B U3yvaemol koropte BonbHbIX
MBC KOHKPETHbIe KOMUHr-CTpaTerMnm npu 3TUX COCTOSIHMSX
pasnuyanmuce.
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KoruntusHas oueHka TXKC XoTA M npusHaeTcs HeoTb-
eMIieMON YacTbio BbIPabOTKM MHOMBMAOM cTpaTernv npe-
ofgoneHus crtpecca [16], HO OHa CyLLEeCTBEHHO pexe n3yya-
etca. lNpu Tune nuuyHocTn [ TakMe mccnenoBaHus BooOLle
eanHudHble [7, 17, 18], B HWX NOny4eHbl NPOTUBOPEYUBLIE
pesynetathl. Tak, B pabote H. Lv un coasT. [7] nokasaHo,
YTO KOFHUTMBHbIE OLEHKWN Yrpo3bl M Bbi30Ba onocpegosanu
HeraTMBHOE BNWSIHWE Ha 4acTOTy PasBUTMSA CEpPbe3HbIX He-
BnaronpusTHbIX CepAeYHbIX COObITUI B TeYeHne roga nocne
YUKB y 6onbHbIXx MBC ¢ Tvnom [1. B gpyrom uccnegosaHuu
NPOAEMOHCTPMPOBAHO, YTO ANS NOXMWIbIX 6OMbHBLIX C TUMOM
nMYHOCTW [] ero HeraTMBHOE BNUSIHUE Ha CMOCOBHOCTL OCy-
LLeCTBMATL CaMOMOMOLLLb ONOCPEAOBAHO KOTHUTUBHOW OLIEH-
Kow cBoero 3abonesaHus [18]. C gpyron CTOPOHbI, OTMEYEHO,
4YTO onocpeayroLmii 3EKT KOTHUTUBHbBIX OLEHOK Ha CBA3b
Mexay TUNOM nuYHocTn [1 1 crnaxeHHOM kapavoBacKynsp-
HOW CTPECC-PEeaKTUBHOCTbLIO He Bbin 3HaunTenbHbIM [17].

B HacTodwem uccrnegoBaHuM Takke yCTaHOBMeHa ac-
coumaumsa Tuna nuyHocTM [1 ¢ HeraTMBHbIMM OLEHKaMu
XW3HEHHON cuTyauuun (OowyLeHne HEemnoAKOHTPONbHOCTH
cuTyaumun, opMeHTaums Ha notepu). Hackonbko Takoe He-
raTuBHoe oueHuBaHue BygeT onocpegoBaTh passBuTue ce-
pbe3HbIX HebnaronpuaTHbIX cepAedHbIX COBbITUI Npu Npo-
CMEKTMBHOM HabniogeHun 3a OaHHOW KOropTon GOMbHbIX,
eLle NpeacTonT U3yunThb.

KnuHuyeckoe 3HadyeHne nccnegoBaHvs BUAUTCS B TOM,
YTO KOHKpETHblEe MHAMBUAYanbHbIE KOMUHr-CTpaterum moryT
ObITb NO-pa3HOMy CBsi3aHbl C TMNOM nmM4HocTM [ 1 genpec-
CUBHbIMY cuMmnTomamu y 6onbHbix MBC. 3ToT dhakT cnegyet
yunTbiBaTb Npu paspaboTke Oygylimx BMelLaTenbCTB, Ha-
npaeneHHbIX Ha NPOUNakTUKy Aenpeccum 1 NCUXnYeckoro
paccTponcTBa y 4aHHOW KaTteropun 60mnbHbIX.

YynTbiBas 3HaAYUTENMBHYID W MOCTOAHHYIO B3aUMOCBHA3b
Ae3afanTyBHbIX KONUHr-cTpaTterni y 6onbHbix MBC ¢ Tvnom
NMYHOCTW [ He TOMbKO C MEHTanbHbIM KOMMOHEHTOM Kave-
CTBa XW3HU U pa3BUTUEM AENPECCUBHbIX CMMNTOMOB, HO U
C HEKOTOpbIMW MOBEAEHYECKMMU MPUBLIYKAMKU (CKITOHHOCTb
K HE30OPOBON AMeTe), C HEeYCNEeLHbIMU NCXOA4aMmn Nporpamm
Kapguonorndeckon peabunutaumm [19] u nporHosom [7],
AOmMKHbl OblTb paspaboTaHbl NoBedeHYeckne BMeluaTerb-
CTBa, cneunanbHO OPUEHTUMPOBAHHbIE Ha AUCHYHKLMO-
HanbHOe npeogorneHue TpygHocTen. B aTom HanpaeneHuu
rnievyeHns Takke BUAUTCS BO3MOXHOE BO3AeNcTBne Ha 6onb-
HbIX MBC ¢ Tunom nuyHoctu [ 4ns HUBENUPOBAHWS €ro m3-
BECTHOro HebnaronpusaTHOrO BAWSIHWA Ha NPOrHO3 (4TO noa-
TBEPXXOEHO B HegaBHO onybnukosBaHHOM meTaaHanmae [20]).

Mpwn aHanuse pesynsTaToB HACTOALIEro MCCrefoBaHus
cnegyeT MpuUHMMaTb B pacyeT cregylowmne OrpaHnyeHus.
Bo-nepBbix, GoMbHbIE OLEHWBaNM CBOE MCUMXONorm4eckoe
COCTOSIHME C MOMOLLbIO ONPOCHUKOB, YTO MOTTIO MOBMUATL Ha
afeKkBaTHOCTb MX CaMOOLEeHKN (Hanpumep, Hanuyne genpec-
CMBHOWM cumnTomaTuku). Bo-BTOpbIX, nccnegoBaHue npose-
AEHO TONbKO B OOQHOM LIEHTPE, MO3TOMY BO3MOXHOCTb TUpa-
XMPOBaHMA ero pesynsTaToB Ha Apyrve LEeHTPbI He oKasaHa.
B-Tpetbux, ansanH nccneposanms 6bin nonepeyHsiM, No3To-
MYy OH He MO3BONSAET OLEHNTb NPUYNHHO-CIEACTBEHHbIE CBS-
31 MeXAy U3YYEeHHbIMU KITMHUYECKMMU 1 NCUXONOrMYeCcKnMmn
nokasatensimu.

3aknio4yeHue

Y 6onbHblx NBC BbisiBNEHbI pasnuumMs B KOFHUTUBHOM
OLIEHKE 1 cTpaTerusix NpeoorneHuns ctpecca npu Tune fmyHo-
cTu [] v pa3BuTMu cMMNTOMOB Aenpeccun. ns Tuna [ xapak-
TepHbl Bonee YacTtasi oUeHKa cUTyaunmn Kak HEMOAKOHTPOSb-
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HON N OpWEeHTauMs Ha noTepu B TPyAHbIX cuTyaumsx. Mpu
aenpeccun 6onee TMNUYHBLI 3aTPyOHEHNS B MPUHATUN peLue-
HWS, MEeHee BbIpaXeHbl CTPEMIIEHNE K TPYAHOCTSAM U OpUeH-
TauMa Ha BO3MOXHOCTW. [MpeanodtutenbHble KOMWHr-cTpa-
TerMn Takke pasnuyanucb: npu Tune [l vaue ncnonb3osanm
ctpaternio «berctBo — wn3beraHner», nNpu genpeccum yaiie
npumMeHsanun ctpaternn «PaspeluerHue npobnemy», «louck co-
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CepALd Y NALUEHTOB C XPOHUYECKOU CEPAEYHOM
HEAOCTATOYHOCTbIO C COXPOHEHHOMU chpaKLMen
BbIGpPOCAa A€BOro XeAyAO4Ka
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AHHOTAUMS

Llenb: aHann3 0cobeHHOCTEN KMMHUYECKOWN KapTWHbI, KAYeCTBa XWU3HW U MCMXOIMOLIMOHANbHOIO COCTOAHUSA Yy NauMeHTOB
C CepaeyHOr HeOoCTaTOYHOCTbIO C COXpaHeHHOWM dhpakumen Bbibpoca nesoro xenypoyka (CHc®B) n HeOBCTPYKTUBHBIM
aTepoCKNepo30M KOPOHaPHbIX apTEPUI B 3aBUCMMOCTHM OT HanMyms axokapanorpaunyecknx Kputepmes HapyLleHns yHKLUn
npasbIX OTAENOB cepAaua.

MaTepuan u metoabl. [laumeHtam npoBegeH pacLUMPEHHbIN NPoToKon axokapanorpadgumn (3xoKIm) ¢ oLEeHKON CTPYKTYpbl 1
yHKUMM NpaBbIX OTAENOB CepAaua; ynbTpassBykoBoe nccnegosaHune (Y3W) nerkvux ¢ onpegeneHnem konuyecTtsa B-nuHui;
TEeCT C WecTuMUHyTHOM xoapbon (TLUX), Tect Ha Hanunume cumnToma GeHOonHoe C onpedeneHnemMm catypauuy KpoBu
kucrnopopom (SpO,) [0 1 Bo Bpems NMpoBeAeHUs npobbl. Kpome 9Toro, nponssoamnnack ougHka KavyecTsa M3HU C MOMOLLIbIO
MuvHHecOoTCKOro onpocHuka 1 onpocHuka SF-36; NCMX0aMOLMOHaNbLHOE COCTOSIHME NaLMEHTOB aHanNn3nMpoBarnoch No AaHHbIM
wkanel Tpesorn u genpeccun HADS, ypoBeHb NMPUBEPXKEHHOCTU K MEYEHUIO — MO AaHHbIM onpocHuka Mopucku — MpuHa.
MauuneHnTbl 66K pasaeneHsbl Ha ABe rpynnbl B 3aBUCMMOCTM OT Hanu4yms axokapAuorpaduyeckmx npuaHakos AMCAYHKLUN
npaebIX OTAENOB cepaua: nHaekca Tei 6onee 0,54, cuctonnueckom 3KCKypcum KonbLa TpukycnmaanbHoro knanaHa (TAPSE)
MeHee 17 MM, CUCTONNYECKOWN CKOPOCTU hMBPO3HOro KonbLa TpukycnuaansHoro knanaHa (RV S’) mexee 9,5 cwv/c.
Pe3ynbTatbl. Hanuune axokapauorpadunyeckmx npusHakoB AUCYHKLMU NpaBbix OTAENoB cepaua y naumeHtos ¢ CHcdB
accoummpoBarnochb ¢ 6onee HM3KUMU NoKas3aTENAMM KavyecTBa XWU3HW, NO AaHHbIM onpocHuka SF-36, B yacTHOCTM, obLiero
cocTosHus 3aopoBbs (p = 0,008) 1 ponesoro yHKLUMOHUPOBaHWS, 0OYCNOBNEHHOIO 3MOLMOHanbHbIM cocTosiHneMm (p = 0,03).
Mpu nposefeHumn npobbl Ha 6eHgonHoe (p = 0,04) y 6onbwnHCTBa BGOMBbHBLIX C HANMMYMEM MPU3HAKOB AUCKYHKLMN NpaBbiX
oTaenos cepaua (66,7%) pernctpmposanock cHkeHne SpO,, Toraa Kak B rpynne cpaBHEHUs 40N Takmx 6onbHbIX COCTaBu-
na 36,7% (p = 0,04). NcuxoamoumoHansHoe coctosHue no wkane HADS 1 npyBepXeHHOCTb K NIeYEHUI0 He pasnmyanuce B
obeux rpynnax (p > 0,05). YacToTa BbigsBneHus B-nuHun, no gaHHeiM Y3W nerkux, Tarke 6bina conocraBuma.

3akntoyeHme. B koropte naumeHtoB ¢ CHc®B Ha doHe uwemudeckon Gonesnn cepaua (MUBC) ¢ HeobCTpyKTUBHBLIM
nopaxeHneM KOPOHapHbIX apTepuin Hamuume axokapauorpaduyecknx MpusHakoB AMCHYHKUMM MpaBbiX OTAENOB cepaua
accounmpoBaHo ¢ 6onee HU3KMMU 3Ha4YEeHNSIMU KadecTBa XM3HM NauMeHToB No AaHHbIM onpocHuka SF-36, a Takke Co CHu-
xeHuem SpO, npu nposeaeHUn nNpobel Ha GeHaonHoe.
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KnroueBble cnoBa: XPpOHMYEeCcKas cepaevHas HegoCTaTOMHOCTb C COXPaHEHHOW dhpakumei BbIGpoca, ANCEyHKUMS
npaBbIX OTAENOB Cepaua, HEOOCTPYKTUBHOE MOpaXeHWe KOPOHAPHbLIX apTepun, MHAaekc Tei,
B-nuHuu, 6eHgonHoe.

KoHdnukT nHtepecos: aBTOpbl 3aaBNSAOT 06 OTCYTCTBUM KOHMPNNKTa UHTEPECOB.
CooTBeTCcTBME NPUHLUNAM nccnegosaHue 6b1no BbIMNOMHEHO B COOTBETCTBUM CO CTaHAapTamu Hagnexallen KnmHU4ecKon
ITUKK: NPaKkTUKX U NpUHLMNammn XenbCUHKCKON Aeknapaumm n o4obpeHo nokanbHbIM 3TUHECKUM KO-

mutetom HAW kapanonorumn Tomckoro HAMLL (npotokon Ne 220 ot 03.11.2021 r.).
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Clinical significance of echocardiographic signs of right
heart dysfunction in patients with chronic heart failure
with preserved left ventricular ejection fraction
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Abstract

Aim: To analyze the features of clinical signs, quality of life and psycho-emotional state in patients with heart failure with
preserved left ventricular ejection fraction (HFpEF) and non-obstructive atherosclerosis of the coronary arteries, depending on
the presence of echocardiographic criteria for dysfunction of the right heart.

Material and Methods. Patients underwent an extended protocol of echocardiography with an assessment of the structure
and function of the right heart; ultrasound examination of the lungs with the determination of the number of B-lines; a six-minute
walk test, a test for the presence of a symptom of bendopnea with the determination of blood oxygen saturation (SpO,) before
and during the test. In addition, quality of life was assessed using the Minnesota questionnaire and the SF-36 questionnaire
(The Short Form-36); the psycho-emotional state of patients was analyzed according to the HADS (Hospital Anxiety and
Depression Scale), the level of adherence to treatment was analyzed according to the Morisky — Green questionnaire. Patients
were divided into two groups depending on signs of right heart dysfunction: Tei index more than 0.54, tricuspid annulus systolic
excursion (TAPSE) less than 17 mm, tricuspid annulus systolic velocity (RV S’) less than 9,5 cm/sec.

Results. Echocardiographic signs of right heart dysfunction in patients with HFpEF was associated with lower quality of life
indicators according to the SF-36 questionnaire, in particular, general health status (p = 0.008) and role limitations due to emo-
tional problems (p = 0.03). During the bendopnea test (p = 0.04), the majority of patients with signs of dysfunction of the right
heart (66.7%) had a decrease in SpO,, while in the comparison group the proportion of such patients was 36.7% (p = 0.04).
The psycho-emotional state according to the HADS scale and adherence to treatment did not differ in both groups (p > 0.05).
The frequency of detection of B-lines according to lung ultrasound was also comparable.

Keywords: chronic heart failure with preserved ejection fraction, dysfunction of the right heart, non-
obstructive coronary artery disease, Tei index, B-lines, bendopnea.
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BeeaeHue

Mpobnema cepaevHo HeAOCTAaTOYHOCTU C COXPAHEHHOW
pakumen Boibpoca (CHc®B) nesoro xenygouka (JIK) B Ha-
CTosiLLee BpeMs KpalriHe akTyarnbHa BBUAY BbICOKOW 3aborne-
BaeMOCTM 1 CMEPTHOCTU NpY AaHHOW NaToorMmn, HECMOTpPS
Ha NPMMEHEHME COBPEMEHHbIX METOA0B fneyenus [1, 2]. MNMpo-
rHo3 npu CHc®B conoctaBuMM C NPOrHO30oM Npu cepae4Homn
HEeoCTaTO4YHOCTM C HU3KOW chpakumert Bbibpoca (CHH®B) [3]
W 3aBUCUT OT HanM4ms U KIMHUYECKOIO TEYEHMUS PasnnyHbIX
KOMOPOUAHBIX COCTOSIHWI: apTepuarbHO rMNepTeH3nn, Xpo-
HUYeckon GonesHn NoYek, OXMPEHUs, caxapHoro auabeta u
apyrux caktopos [2, 4]. B nutepaType onucaHbl U3MEHeHUs
npasbIX OTAENOB cepALa, He CBsi3aHHble C naTonoruen ner-
KMX, OKasblBawlLUMe HeraTMBHOE BMMSIHUE Ha KIMHUYECKOoe
TeyeHne n nporHo3 CHc®B [5], B TOM 4ncne Ha NoBbiLEHNE
pvcka rocnuTanu3auum no noBody AEeKOMMNEHCaAUUN XPOHU-
Yyeckoun cepaevHon HegoctatodHocTu (XCH), cmepTHOCTb OT
BCEX NPUYMH U OT CEepAeYHO-COCYyaNCTbIX 3abonesaHui. Mo
AaHHbIM F.R. Heinzel n coasT. [4], Hannyue npaBoxenyaou-
KOBOW AUCKYHKLMN yBENUYMBAET CMEPTHOCTL MaLUEHTOB C
CHc®B B 10 pa3 no cpaBHEHUIO C ee OTCYTCTBUEM.

[na oueHkn dyHKUMM npasoro xenygoyka (MK) ncnonb-
3yHTCS NPENMYLLECTBEHHO HEUHBA3UBHbLIE METOAbLI UCCINENO-
BaHWs, OCHOBHbIM M3 KOTOPbIX SBMSIETCS1 9xokapaunorpadums
(OxoKT). CormacHo AaHHbIM nuTepaTypbl, MaHWdecTauusi
1 nporpeccupoBaHne CHc®B 4acTo accounmnpoBaHbl C au-
actonuyeckon aucoyHkumen MXK, nposienswollerica 3amen-
NeHNneM ero akTUBHOro paccrnabneHusi, kotopoe ob6ycrnos-
NIEHO B OCHOBHOM MEXCKENYL04YKOBLIM B3aMMOOENCTBMEM B
ycnousx neperpysku K aasneHmem. Kpome atoro, CHc®B
TECHO CBfi3aHa C cuctonuyeckon amcdyHkumen MK, Hanu-
Yne KOTOPOM CYLLEECTBEHHO yXyALLAET KIIMHUYECKOEe TEYEHNE,
a Takke yBenuuMBaeT puck rocnutanusaumin no nosogy CH
M CMepTHOCTL [6]. B HacTosiLee BpeMsi KNMMHUYECKoe 3Ha4e-
Hue napametpoB auncdyHkumm MK y naumeHtos ¢ CHc®B
N3y4YeHO HeJOoCTaTO4HO.

B nuTepatype onucaH pag axokapauorpauyeckux Kpu-
TepveB NpaBOXeNnyoo4KoBOW AucdyHkuun. Hambonee uya-
CTO MCronb3yemble U BOCMPOM3BOAMMbBIE MoKasaTenu Ansi
oueHkn yHkumm MK — ato dpakLMoHHOe U3MEeHeHWe nro-
waan MK (FAC), cuctonmnyeckasi a3KCKypcus KomnbLia TPUKy-
cnvgansHoro knanaHa (TAPSE), cuctonnyeckoe gasneHue
B npaBoMm >xenygoyke (COIMX), cuctonmyeckas CKOpocTb
(nbpo3Horo KombLa TpuKycnuMaansHoro knanaHa (RV S»).
Mo paHHbIM uccnepoBaHus S. Puwanant u coaBT., CHMXe-
HUEe Takux axokapauorpadudeckmx nokasartenen, kak FAC,
TAPSE n RV S’ peructpupoanock npu CHc®B [6] B 33, 40
n 50% cny4aeB COOTBETCTBEHHO. [Nsi oueHkun rnobanbHon
dyHkumm MXK ncnoneayetcs nHaekc Tei. JaHHbIN nokasaTernb
koppenupyet ¢ FAC, ®B XK [7], a Takxke C KNMMHUYECKUM UC-
XO[0M NpW NErOYHON apTepuanbHON rmnepTeH3un N paccma-
TpMBaEeTCs B KayecTBe KpuTepusi paHHen gucdyHkummn MK
[8]. OgHako, HECMOTPS Ha 3HAYUTENBHOE KOMMYECTBO 3XO-

Kapavorpauyeckux KpuTepueB, B HACTOsILLEE BPEMS «30-
NOTOro cTaHaapTa» Ans oueHkn yHkumm MX Het. Yunteias
Ba)XXHOE MPOrHOCTMYECKOE 3HAaYeHMe AUCHYHKLUN MpaBbiX
otaenoB cepgua y 6onbHbix ¢ CHc®B, oTaenbHbIi nHTEpeC
NpeacTaBnsieT accoumaums sxokapamorpadumyeckmx noka-
3atenewn, xapaktepuayrowmx dyHkumo MK, ¢ KNUHMYecknm
TeyeHnem XCH 1 Ka4eCTBOM XXN3HM NaLMEHTOB.

Llenb nccnenoBaHus: BbIsIBUTb OCOOEHHOCTM KNMHMYE-
ckon kapTuHbl XCH, kayecTBa XM3HU 1M NCUXO3MOLMOHArb-
HOro coctosHus y naumeHToB ¢ CHc®B 1 HeobCTpyKTUBHBIM
aTepoCKIIepo30M KOPOHapPHbIX apTepui B 3aBMCMMOCTM OT
HanNUuusa axokapguorpaduyecknx KpPUTEPUEB HapyLUEHUsI
(yHKUMM NpaBbIX OTAENOB CepAaLa.

MaTepMan n metoabl

B nccneposanue BkntoveHbl 54 naumenta ¢ CHc®B un He-
0GCTPYKTMBHBLIM NOpPaXEHNEM KOPOHAPHbIX apTepuid, N3 HUX
37 (68,5%) xeHwmH n 17 (31,5%) myx4unH. NccneposaHne
Obino ogobpeHo NokanbHbIM 3TUYECKUM KOMUTETOM (NPOTO-
kon Ne 220 ot 03.11.2021 r.).

KpuTepun BKMHOYEHUS: HAaNM4Me CUMNTOMOB U NMPU3HAKOB
XCH, ®B K = 50%, CTpyKTYpHO-PYHKUMOHAmNbHbIE N3Me-
HeHusi Muokapaa, no aaHHbIM AxoKI, B cOOTBETCTBUN C On-
arHoctmnyeckumm kputepmsmmn CHc®B [2], Hannune UBC ¢
HeOOCTPYKTUBHBLIM aTEPOCKNEPOTUYECKUM MOPAXKEHUEM KO-
poHapHbIx apTepuit (MmeHee 50%), nognucaHHoe UHOPMU-
pOBaHHOE cornacue naumneHTa Ha y4acTue B UCCNELOBaHUM.
Kputepuu nckniodeHust us uccriefoBaHus: MHapKT MUoKap-
[Ja B aHaMHe3e, XpoHu4yeckas 0GCTpYKTUBHas 6onesHb ner-
KX, GpoHxmanbHas acTma, naTonornsi nerkux, criocobHas
BbI3BaTb M3MEHEHMS NPaBbIX OTAENOB cepAaLa.

CTpyKTYpHO-(pYHKLMOHAnNbHbIE MapaMeTpbl Muokapaa
oueHuBanucek no gaHHbIM AxoKIm Ha npubope 3akcnepTHOro
knacca «PHILIPS HD15» ¢ oueHKon npaBbiX OTAEN0B Cepa-
La: CMUCTONMMYEcKon 3KCKypcun ubpo3HOro KombLa TPUKy-
cnvpgansHoro knanaHa (TAPSE); cuctonuyeckon ckopocTu
nbpo3Horo KombLa TpuKycnuaansHoro knanaHa (RV S»);
MUWOKapAManbHOro MHAEKca NpaBoro xenygoyka (MHOekca
Tei), namepeHHoro TkaHeBoW gonnneporpaduen. Bcem na-
uueHTaMm npoBedeHo YynbTpa3BykoBoe uccnegosaHue (Y3WU)
nerkMx ¢ nogc4eTom konuyecTtsa B-nuHuiA, cornacHo npoto-
kony ¢pokycHoro Y3W, B ueTblpex cermeHTax rpyaHoNn KNeTku
[9], a Takke TecT Ha Hanuyne GeHOOMHOE C U3MEPEHMEM Ca-
Typauum KpoBu Kucrnopoaom (SpO,) 1 TeCT C LIECTUMUHYT-
Hol xoabbon (TLLUX).

MauneHTbl GbINn pasgeneHsbl HA ABE rpynnbl C HanM4yu-
eM (1-a rpynna, n = 24) n otcytcteueM (2-a rpynna, n = 30)
NpaBoOXenyAo4KoBON AUCKHYHKLUN, KOTOpasi AMarHoCTMpoO-
Barnach npuv BbISIBNIEHUN XOTs1 Obl OAHOTO U3 3xokapauorpa-
rYeCKUX NPU3HAKOB AUCKYHKLMN NpaBbiX OTAENOB cepa-
ua: nosbllleHne nHaekca Tei bonee 0,54; cHmxeHne RV S’
meHee 9,5 cm/c; TAPSE meHee 17 mm [10]. KauecTtBo Xuns-
HW aHanu3MpoBanocb No AaHHbiM onpocHuka SF-36 (The
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Short Form-36) n MwuHHecoTCKOro OnpocHuKa KadecTsa
Xn3HM 6onbHbix XCH (MLHFQ — Minnesota living with heart
failure questionnaire); ypoBeHb TpeBorn u genpeccun — no
rocnutansHou Wwkane Tpesoru u genpeccum HADS (Hospital
Anxiety and Depression Scale). NMp1BepXeHHOCTb NeYeHnIo
oueHmBanach C NOMOLLbIO onpocHuka Mopuckn — MpuHa.
Cratuctnyeckuin aHanus npoBedeH C WCNOoNb30BaHW-
em nporpammbl STATISTICA 10. KonuyecTBeHHble noka-
3atenu npeacrtaeneHbl B Buae meauadsl (Me) n mexksap-
TUnbHOro uHTepsana (Q25; Q75), yuutbiBas Hebonbluyto
YNCMNEHHOCTb uccneayemblx rpynn. KateropnanbHble noka-
3atenu npegcrasneHbl abCoNTHBIMU U OTHOCUTENbHBLIMU
yactotamu. [na cpaBHUTENBHOMO aHanmn3a KONMYeCTBEHHbIX

nokasatenen B He3aBUCUMbIX rpynnax nauueHTOB MCMOMb-
30BaH kputepuin MaHHa — YUTHU, CpaBHEHME Ka4YeCTBEHHbIX
nokasartenemn OCyLLeCTBMAANOCH C UCMONb30BaHNEM KpUTEpUS
X? Unn ABYCTOPOHHEro TouHoro Tecta duwepa. Kputndeckuii
ypoBeHb 3Ha4MMocTH (p-value) npuHAT pasHbiM 0,05.

PesynbraTthbl

MaumeHTbl ¢ HanuyMem axokapauorpaduyecknx npusHa-
KOB AMCAYHKLMM NpaBbix OTAENOB cepaua Obinu ctaplue, Yem
6onbHbIe B rpynne cpaBHeHMs (MedvaHa Bo3pacTa COCTaBu-
na 70 [66; 72] n 65,5 [57; 68] neT cootBeTCcTBEHHO, p = 0,002).
B uenom, B 06enx rpynnax xeHLMHbl Obinn cTapLue My>X4uH

(68,5 [65,5; 71,5] 1 63,5 [57; 66] neT; p = 0,005) (Tabnuua).

Tabnuua. XapaktepucTmka KIMHUYECKUX U CTPYKTYPHO-PYHKLUMOHANbHBIX 3XOKapAnorpaduyeckux nokasarernei y nauneHToB ¢ cepaeyHon HedoCTaTouHO-
CTblO C COXpaHEHHO bpakLumen BbIbpoca NeBoro xenyaoyka B 3aBUCUMOCTU OT HanM4us Npu3HakoB AMCYHKLMK NpaBbix OTAENoB cepaua

Table. Clinical and echocardiographic characteristics in patients with heart failure with preserved ejection fraction depending on the presence of signs of the

right heart dysfunction

MapameTpel 1-a rpynna, n =24 2-a rpynna, n =30 p-value

Parameters Group 1, n =24 Group 2, n =30
i°3pa°“ ner 70 [66; 72] 65,5 [57; 68] 0,002

ge, years

My»xckor non, n (%)
Male sex, n (%) 7(29) 10(33.3) 0.74
YKeHckuit non, n (%) '
Female, n (%) 17 (71) 20 (66,6)
®K XCH (NYHA), % | ®K - 25%, Il ®K —70,8%, | ®K - 30%, Il PK — 60%, >0.05
NYHA Functional Class, % - 4,2% = 10% p=
®K VBC, % | ®K —4,2%, Il ®K - 87,4%, | ®K - 30%, Il ®K —63,3%, >005
Functional class CHD, % Il - 8,4% II-6,7% p>9
UMT, kr/m? . .
BMI, kg/m? 31,5[28,7; 34,4] 28,31[25,9; 34,1] 0,38
OxwupeHue,% o o
Obesity, % 50% 53,33% 0,26
Hanuuve aptepuansHoi runepteHsum, n (%)
Presence of arterial hypertension, n (%) 22(91.7) 29(%.7) 0.58
Crax I'b, net . .
Experience of AH, years 1017;:20] 10[5:17.9] 0.17
®B K, % . .
LVEF, % 65 [64; 65] 65 [64; 66] 0,3
BUP, mc . .
IRT. ms 112,5 [95;120] 105 [90;115] 0,03
E, cvic . .
E cmis 66,0 [56,0; 78,0] 78 [64; 91] 0,07
A, cm/c . .
A, cmis 81,0 [65,0; 98,0] 80 [73; 92] 0,83
Ele’ 13,4 [12,8; 14,4] 13,5[12,4; 14,9] 0,93
MXTT, mm . .
VS, mm 11,0[10,0; 12,0] 10,5 [10; 11] 0,05
fepeanesanHuit pasmep DK, Mu 25,0 [24,0; 26,0] 25 [24; 27] 0,47
RV anteroposterior diameter, mm ! e ! ’
VMM JX, r/m? . .
LVMI, g/m? 97 [89; 103] 89,5 [87; 92] 0,001
K, n (%)
LVH, n (%) 10 (41,6) 2(6,7) 0,003
oTC . .
RWT 0,42[0,4; 0,46] 0,411[0,39; 0,43] 0,25
YO, mn . .
SV, ml 70,5 [66; 76] 72 [65; 76] 1,0
CAMX, mm pT. cT. . .
RVSP, mm Hg 30 [28; 34] 28 [27; 30] 0,04
TAPSE, mm . .
TAPSE. mm 19,0 [18,0; 21,0] 21[19; 22] 0,007
TAPSE meHee 17 mm, n (%)
TAPSE less than 17 mm, n (%) 14.2) 0(0) 0.44
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End of table

MapameTpebl 1-arpynna, n=24 2-arpynna, n =30 _value

Parameters Group 1, n =24 Group 2, n =30 P
RV S’, emlc . .
RV S’ cmis 12,5[11,0; 14,0] 12 [11;13] 0,62
RV S’ meHee 9,5 cm/c, n (%)
RV S’ less than 9.5 cm/s, n (%) 4(16,7) 0(0) 0.03
?“ﬁ‘e"c Tei 0,63 [0,59; 0,74] 0,39 [0,34; 0,46] <0,001

ei index

WHaekc Tei 6onee 0,54, n (%)
Tei index over 0.54, n (%) 21(70) 0(0) < 0,001
nonmn, mn/m? . .
iRAV, mi/m? 33,5[28,1; 41,5] 30,35 [28,1; 34,9] 0,22
nOJM, mn/m? . .
LAV, mi/m? 44,0 [36,8; 51,4] 36,3 [33; 41] 0,01
Hanuuve 3 n 6onee B-nuHWit xoTa 6bl B OAHOM cerMeHTe nerkoro, n (%)
Presence of 3 or more B-lines in at least one segment of the lung, n (%) 6(25) 5(16.7) 0,08
WC B cucrony . .
Systolic LVSI 0,47 [0,45; 0,52] 0,47 [0,42; 0,52] 0,69
WC B gnactony . .
Diastolic LVSI 0,55 [0,53; 0,56] 0,55 [0,54; 0,56] 0,77
OnameTp HIMB ncxogHo, MM . .
IVC diameter, mm 19,0 [19,0; 21,0] 20[18; 21] 0,83
OnameTp HIMB Ha Booxe, MM . .
IVC diameter during inspiration, mm 10,019,0; 13,0] "S5 12 0.98
Ca, n (%)
DM, n (%) 3(12,5) 6 (20) 0,83
TLWX, m . .
BMWT, metres 509,4 [360; 490] 516 [467,5; 537] 0,79
Hanuuve ofapilwku Npu npoBeaeHnn Tecta Ha 6eHgonHoe, n (%)
Presence of dyspnea during the bendopnea test, n (%) 3(125) 7(233) 0,48
CHuxeHWe caTypaLuu KpoBM KUCIOPOAOM Npu NPOBEAEHUN TecTa Ha
6eHponHoe, n (%) 16 (66,7) 11 (36,7) 0,04
Decrease of blood oxygen saturation during the bendopnoea, n (%)
Mopucku-IpuHa, 6annbl . .
Morisky-Green, points 2,011,0:3,0] 1.001.0,2.0] 0.54
MuHHecoTckuii onpocHuk, 6annsl MLHFQ, points 29,0 [14,0; 41,0] 18,0 [11,0; 34,0] 0,17
Pusnyeckoe dyHKUMOHUpoBaHue SF36, 6annbl . .
Physical functioning SF 36, points 70,0 [50,0; 85,0] 77,5 45,0, 90,0] 0.56
PoneBoe tyHKLMOHVPOBaHKe, 0ByCcrnoBneHHoe hU3N4YECKUM COCTOSIHUEM
SF36, 6annbl 0,0 [0,0; 75,0] 62,5 [0,00; 100,0] 0,11
Role limitations due to physical health problems SF 36, points
MHTeHcmBHOCTL 6onn SF36, Gannbi . .
Bodily pain SF 36, points 51,0 [41,0; 71,0] 51,5[41,0; 82,0] 0,45
ObLuee cocTosiHWe 3a0poBbsa SF36, 6annbi . .
General health SF 36, points 40,0 [30,0; 67,0] 62,00 [50,0; 77,0] 0,008
YKusHeHHas akTuBHoCTb SF36, 6annbl . .
Vitality SF 36, points 55,0 [35,0; 70,0] 57,5 [45,0; 70,0] 0,64
CouwanbHoe yHkunoHnposaHue SF36, 6annbl . .
Social functioning SF 36, points 75,0[62,5;100,0] 75,0[62,5; 100,0] 1,00
PoneBoe yHKLUMOHpOBaHWe, 0BYCNOBMNEHHOE 3MOLMOHabHBIM COCTO-
saHnem SF36, Gannbl 33,33 [0,0; 66,67] 66,67 [33,33; 100,0] 0,03
Role limitations due to personal or emotional problems SF 36, points
Mcuxunyeckoe 3gopoBbe SF36, 6annbl . .
Emotional well-being SF 36, points 64,0 [44.0, 72,0] 64,0[52,0, 76,0] 0.42
CpeHuin cyMMapHbliii mokasatenb dusndeckoe dhyHKLMOHMPOBaHMe
SF36, 6annbl 37,69 [31,63; 48,73] 46,28 [35,61; 49,89] 0,35
Average total index physical functioning SF 36, points
CpeaHnii cyMMapHbIi nokasaTernb neuxuyeckoe yHKLUMOHMpOBaHUE
SF36, 6annbl 42,1[35,66; 49,16] 46,015 [40,94; 53,66] 0,21
Average total index of mental functioning SF 36, points
CyMMa cpegHUx cymMMapHbIx nokasatenein SF36, 6annbl . .
The sum of the average totals of SF 36, points 83,79[70,97; 91,26] 89,94 [80,97;101,18] 0,09
KonunyectBo 6annos, xapakTepusyoLmnx Hanuune Tpesoru no Lwkane
HADS, 6annbl 5,5[5; 11] 5,5[3; 8] 0,54
HADS-A, points
KonunyecTtBo 6annos, xapakTepuayoLmx Hanuuue genpeccum 54: 8] 3[2:7] 01

no wkane HADS, 6annsl HADS-D, points

Mpumeyanune: K XCH — dyHKLMOHamNbHBIN KNacc XpoHW4eckon cepaedHon HegoctatodHocTn, ®K MBC — dpyHKUMOHaNbHbIN Knacc niwemmnyeckor 6onesHu
cepgua, UMT — nHaekc maccbl Tena, I'b — runeproHuyeckasi 6onesHb, B JIK — dpakums Beibpoca nesoro xenyaouka, BUP — Bpems n3oBontomu4eckoro
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paccnabneHusi, E — nnukoBasi ckopoCTb paHHEro TpaHCMUTPanbHOrO KPOBOTOKA, A — MUKOBasi CKOPOCTb TPAHCMUTPAarIbHOrO KPOBOTOKA B CUCTONY npeacep-
ovn, E/e’ — oTHoLLeHWe NMKOBbIX CKOPOCTEN PaHHEro TPaHCMUTPArbHOrO KPOBOTOKA U CPEAHEN paHHEN ANacTONUYECKON CKOPOCTU ABMXKEHUSI CENTanbHON v
natepanbHOn YacTu MuTpanbHoro Konbua, MXKI — mexokenyaoykosas neperopoaka, MX — npasbin xenyaovek, MMM JDK — nHaekc maccbl Muokapaa neso-
ro xenyaouka, MK — runeptpodus nesoro xenynoudka, OTC — oTHocUTeNbHas TonwmHa cteHok, YO — yaapHbli o6bem, CAMK — cuctonuyeckoe aaeneHne
B npaBoM xenyaouke, TAPSE — amnnuTyaa ABWKeHUst TPUKycnnaanbHoro knanaHa, RV S’ — cuctonuyeckas akckypeust TpykycnmaansbHoOro knanaHa, MHAEKC
Tei — M1MoKapavanbHbI UHAEKC NpaBoro xenyaouka, nOMM — nHaekcMpoBaHHbI 06beM npasoro npeacepans, MO — nHAeKcUpoBaHHbIA 06beM NeBoro
npeacepaus, IC — nnaekc cpepuuroctn, HMNB — HMxHsIs nonas BeHa, CMl — caxapHbivi anaber, TLUX — TecT ¢ LWeCcTUMMUHYTHOW Xxoab60M.

Note: NYHA Functional Class — New York Heart Association functional class — the functional class of chronic heart failure, functional class CHD - the
functional class of coronary heart disease, BMI — the body mass index, Arterial hypertension — hypertension, LVEF — the ejection fraction of the left ventricle,
IRT — the time of isovolumic relaxation, E — the early diastolic peak flow velocity, A — late diastolic peak flow velocity, E/e’ — the ratio of the early diastolic
peak flow velocity and the average value of lateral and septal early diastolic mitral annular velocities, IVS — interventricular septum, RV — right ventricle,
LVMI — left ventricular myocardial mass index, LVH — left ventricular hypertrophy, RWT — relative wall thickness, SV — stroke volume, RVSP —right ventricle
systolic pressure, TAPSE — tricuspid annular plane systolic excursion, RV S’ — right ventricle systolic excursion velocity, Tei index — right ventricle myocardial
performance index, iRAV — indexed right atrium volume, iLAV — indexed left atrium volume, LVSI — left ventricular sphericity Index, IVC — inferior vena cava,
DM - diabetes mellitus, BMWT — a test with a six-minute walk, MLHFQ — Minnesota living with heart failure questionnaire, SF-36 — The Short Form-36,
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HADS-A — Hospital Anxiety and Depression Scale, points of anxiety, HADS-D — Hospital Anxiety and Depression Scale, points of depression.

Wccnegyemble rpynnbl NaumMeHToB ObinyM COMOCTaBMMbI
no dyHkumoHanbHoMy knaccy (PK) CH, npm aTom BbipaxeH-
HOCTb KnuHuM4yecknx nposieneHun VBC Takke He pasnuya-
nacb Mexagy rpynnamu.

OCHOBHbIE  CTPYKTYPHO-(PYHKLMOHATbHBIE NapameTpbl
cepgua no IxoKI HecKonbko pasnuyanunce B UCCnegyemblix
rpynnax. ameHeHne rmobansHon dyHkummn MK anarHoctu-
poBanoch Nno NoBbIWeHWIo MHAekca Tei bonee 0,54. Mpu aTom
OHa Oblna accouMmpoBaHa C yBENnUYeHWEeM MHOEKCUPOBaH-
Horo o6bema nesoro npeacepausa (MOJIM) (p = 0,01), yonu-
HEeHVEeM BpeMeHMN M30BONMMmnYeckoro paccrabnenus (BUP)
(p = 0,03), COMX (p = 0,04), nHOekcoM mMaccbl MMoKapaa
K (MMM JXK) (p = 0,001), yTo OTpaxkaeT CBS3b U3MEHe-
HWIA NpaBblX OTAENOB cepAua C BbIPaXXEHHOCTBIO CTPYKTYp-
HO-CPYHKLMOHAmbHbIX M3MeHeHuIn Munokapaa JDK. Cumntom
6eHpgonHoe (BO3HUKHOBEHME OAbILLKW NPW HakIoHe Bnepes B
nonoxeHun cugsa B tedeHne 30 ¢) guarHocTupoBaH B 12,5 1
23,3% cny4aeB COOTBETCTBEHHO MPU HANMUYUKN U OTCYTCTBUM
IMX aucdyHkumm cooTBeTcTBEHHO (p > 0,05). OgHako B rpyn-
ne C nNpaBOXernygoykoBOW OMCKYHKUMENH y OGonbluMHCTBA
naLMeHTOB OTMEYarnoch CHWXXEHNe caTypauun KpOBW KUCIO-
poAOM Npu NpoBeaAeHny Npobbl Ha 6eHAONHOE Aaxe Mnpu OT-
CYTCTBUM OAbILWKK (66,7 1 36,7% cooTBeTCTBEHHO; p = 0,04).
YacToTa gnarHoctukm B-nuHuin npm Y3U nerkmnx He pasnuya-
nace B uccnegyembix rpynnax (p = 0,48). Npu aHannse kave-
CTBa XM3HW YCTaHOBIEHO, YTO NoKasaTtenb 06LLero 30opoBbs
ObIN CyLLECTBEHHO HWXe y nauueHToB ¢ aucdyHkumen MK
no cpaBHeHMIo ¢ naumeHTamm 6e3 ancdyHkumm MXK (40 [30;
67] n 62 [50; 77] 6annoB cooTBeTcTBEHHO, p = 0,008). MNpwn
aTom obpallaeT Ha ceba BHUMaHue BbIpaXXEeHHOe CHUXEHne
6annoB Mo Lwkane ponesoro yHKUMOHMpoBaHus, obycnos-
TNIEHHOro 3MOLMOHanNbHbIM COCTOSIHUEM, MPW HanmM4uu guc-
dyHkumm MXK (33,33 [0; 66,67] n 66,67 [33,33; 100] 6annos
cooTBeTCTBeHHO; p = 0,03). BmecTe ¢ Tem konnyecTBo ban-
nos TpeBoru u genpeccun no wkane HADS He pa3nuyanoch
B nccnegyembix rpynnax (p > 0,05). MpuBepkeHHOCTb neve-
HMIO no wkane Mopucku — puHa Takke Obina conoctaBrmMa
B 06eux rpynnax (p > 0,05).

O6cyxaeHue

CHc®B xapaktepu3yeTcd BbICOKOW pacrnpoCcTpaHeH-
HOCTbIO U HebnaronpuaTHbIM TedeHnuem [1, 2]. C yyeTom
YBEMUYEHUS MPOrHO3MPYEMOW MPOAOIKUTENBHOCTU XKU3HU
HacerneHus B Onivxkavillee BpeMsi OXMAAETCA YyBENUYeHue
OO0NM naumeHToB ¢ AaHHbIM cdeHoTunom XCH [2]. U3BecT-
HO, 4YTO KnuHu4yeckoe TeyeHne CHc®B conpoBoxaaetcs
CHWKEHMEM KayecTBa XW3HW NauMeHToB, uHorga Oonee
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BbIPaXXEHHbIM, MO CPaBHEHWIO C APYrMMW XPOHUYECKMMM
3aboneBaHuamMu [11]. KayecTBO XM3HU — WHTEerpanbHbIN
nokasarernb, OXBaTblBAKOLWMA MEAMLUHCKME, coumarnbHble
M 3MOUMOHanNbHbIE acnekTbl Xn3Hu [12]. CnepoBaTtensHo,
ogHon n3 uenew nedeHua XCH Hapsgy € yMeHbLUEHVWEM
cMMnToMoB M npuaHakoB XCH, yny4wieHnem TonepaHTHO-
CTM K DU3NYECKOW Harpyske, HEMarnoBaXHbIM SBMSETCA U
ynyydlleHne KayecTBa XM3HW NauMeHTOB, NPW 3TOM OLeHKa
AaHHOro napameTpa no3BONAeT KOHTPONMpPOoBaTh B ANHAMU-
Ke CcoCTosiHMe nauneHTa Ha poHe nposoaumon Tepanun [7].
B Hawem uccnegoBaHuM Hanuume gncgyHkumm MK acco-
LMMPOBArocb CO CHWXKEHUEM (PU3NYECKOTO Y IMOLIMOHarb-
HOr0 KOMMOHEHTOB KayecTBa XW3HWU: 0bLLero COoCTOSHWSA
300pOBbS, PONEBOro PYHKLMOHMPOBaHMWSA, 06yCNOBIEHHOIO
3MOLIMOHaNbHbIM COCTOSIHUEM, YTO COrMacyeTcs C AaHHbIMU
nutepatypsbl [11, 13]. YneTpassykoBasi oueHka B-nuHuin ner-
KMX — HEMHBA3VBHbIA METO/ BbISIBMEHUS 3aCTOsi MO Manomy
Kpyry kpoBoobGpatieHus. 3acton B nerkux npu CH aensietcs
crnefcTBMeM NOBbILLEHNUS AaBneHns HanonHexus JDK v knn-
HWYECKM NPOSIBNSETCA oAblLKOW. Mpn aTOM BbISBNEHue ne-
rOYHOroO 3acTos Aae B CyOKNMHUYecKon a3e umeeT Bax-
Helilee 3HaYeHne A1 CBOEBPEMEHHOrO NMpeaoTBpaLLeHuns
AEeKOMMNeHcaunm cepaeqHon AeAaTenbHOCTM 1 KOPPEeKLMn Te-
panuu [14, 15]. Kpome TOro, cornacHo AaHHbIM NUTepaTtypsl,
Hannuue B-nuHun B konuyecTtee 3 n 6onee xoTts 6bl B OAHOM
CerMeHTe rpygHOW KNEeTKM acCoLUMPOBaHO C AMCHYHKUUEN
npaBbiX OTAENOB cepaua U puckom AekomneHcauun XCH
BHe 3aBucmumocTu ot @B JIXK [15, 16]. Mo gaHHbIM R. Bholl
n coaBT. [16, 17], nosBNeHne MHOXECTBEHHbIX B-nuHni xa-
pakTepHO ANS UHTEepPCTMLMAanbHOro oteka nerkux. B Hawem
uccregoBaHMn Yactota perncrpaumyM aHHOro  yrnbrpas-
BYKOBOTO (pEHOMEHa He MMena CTaTUCTUYECKN 3HAYMMbIX
pasnuumMn Mexay mccrnegyembiMu rpynnamu, BMECTe C TeM
npocnexusaetrca TeHaeHums (p = 0,08) k Gonee yacTomy
Hanuumio B-nvHui y 6onbHbIX ¢ ancdyHkumen MXK.
BeHponHoe ABnseTcs OTHOCUTENBHO HOBBIM CMMITOMOM
XCH v oTpaxaeT noBbILLEHME AABNEHMS B NpaBbIX oTAenax
cepgua. CornacHo EBponenckMmM KrnmHUYEeCKnM pekomeHaa-
LUSIM MO XPOHUYECKOM cepaeyHon HegocTaTtodHocTu (2021)
[18], 6eHOonHOEe cuuTaeTcsd MeHee TUMUYHBIM CUMMITOMOM
XCH, BO3MOXHO, BCreACTBNE HEOOCTaTOYHON U3Y4YEHHOCTW.
Cuntaetcs, 4yTo Hanuuue 6eHgonHoe bornee xapakTepHo Ans
CHH®B [19]. OgHako no faHHbIM O4HOMO U3 UCCreaoBaHuN,
Hanuune faHHoro cumMmnToma y naumeHtoB ¢ CHHOB n CH
C npomexyToyHon OB accoummnpoBaHo ¢ HebrnaronpuAaTHbIM
nporHo3om [20]. CornacHo AaHHbIM nUTepatypbl, 6eHgon-
Hoe BcTpeyvaeTcs y 28% naumeHToB ¢ XCH B amGynatopHoi
npakTuke, a npu gekomneHcaumm XCH vactora BcTpedae-
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MOCTU AaHHOro cumntoma gocturaet 48,8% [19]. B Hawem
uccnegoBaHnM YacToTa pasBuTUS AaHHOro cumntoma Gbina
conocTtaBMmMa B 06eux rpynnax (p = 0,27), ogHako y Gonb-
LUMHCTBA NauMeHToB ¢ ancdyHkumen MK Habnoganock cHu-
XeHwue caTypaummn KpoBM KUCNOPOAOM BO BPEMS NPOBEAEHNS
npo6sbl (66,7%), Toraa Kak B rpynne CpaBHEHWs OOMNS TakuxX
6onbHbIX cocTasuna 36,7% (p = 0,04).

OrpaHquH na nccnegoBaHuA

OCHOBHbIM OrpaHMyYeHnem UCCrnefoBaHus SABNSETCs He-
6onbLion 06bem BbIGOPKM BBMOY BbICOKOW CEMEKTUBHOCTM
uccnegyemon nonynsuuun (Hanuune CHc®B Ha coHe NBC
C HeObOCTPYKTVMBHBLIM MOPaKEHNEM KOPOHAaPHbIX apTepuit),
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ApTepuaAbHAs runepToHUs B APKTUKE: POAb CTpecca

U BereTaTMBHOU AUMCCYHKUUU, TEHAEPHbIE PA3AUYMS

A.C. BetowkuH, H.M. lWypkesu4, A.A. CUMOHSH, A.U. TanoH,
M.A. Kapesa, A.M. Cemepukosa

TIOMEHCKMI KapaVONorM4ecknii Hay4Hbli LeHTP, TOMCKUIA HauMOHanbHbIA uccreaoBaTensckui MeguumHekni LeHTp (HAMLL)
Poccwuiickon akagemun Hayk,

625026, Poccuinckas ®enepaumsi, TromeHb, yn. MenbHukavTte, 111

AHHOTAUMS

AkTyanbHoCTb. [TcMxonornyeckmin cTpecc n BeretatuBHas AUCHYHKLNS NPU3HaHLI hakTopaMu pucka cepaeyHO-CoOCYyaANCTbIX
3abonesaHun (CC3), ogHAKO OHU MO-Pa3HOMY BNUSIIOT Ha CepAEeYHO-COCYANCTLIN PUCK Y MY>HUH (M) n xeHwmH (K).

Llenb: n3yuntb reHaepHble pasnuuns B akTopax, BAMSIOLLMX HA BEPOSTHOCTL BbISBNIEHUS apTepuanbHon runepteHsum (Al
C NO3WLUIA ponu cTpecca, BereTaTmBHON ANCAYHKLMM U HeCneundu4ecKoro BocnaneHns y nuy B yCrnoBusax BaxTbl B APKTu-
YECKOM pervoHe.

MaTepuan n metoabl. B 3anonspHom nocenke Ambypr (68° 21> 40» c. w.) Ha 6ase Meguko-caHuTapHoi yactn OO0 «lasnpom
Hobbiua Ambypr» (MCH OO0 Arf) ogHomomeHTHO obcnenoBaHbl 99 M n 81 XK ¢ Al 1, 2-11 cTeneHn 1 HOPMOTEH3UBHbIX NNLL,
conocTaBumMbix Mo Bo3pacty (p = 0,450), ceBepHomy cTaxy (p = 0,956), uncny net pabotbl BaxTon (p = 0,824), ypoBH0 odu-
cHoro cuctonuyeckoro (CA) (p = 0,251), anactonnyeckoro (JAD) (p = 0,579) aptepuanbHoro gaenexus (Al). NpumeHeHbl
OMNpPOCHMKM ANs onpeaeneHns yposHs obLero ctpecca (Lkana PSM25), npodeccmoHansHoro crpecca (onpocHuk Bancmaxa);
oueHeHa yHKUus BereTaTuBHOW HepBHoN cuctemsl (BHC) (onpocHuk A.M. BeliHa); npoBeAeHO CyTOYHOE MOHUTOpPUPOBaHue
Al (CMAL); 6uoxnmmyeckoe muccrefoBaHe KpoBu C onpeaeneHnem buomapkepoB BOCNaneHus, KopTuaona, npealecTBeH-
HVKa Mo3rosoro HaTpuinypetudeckoro nentuaa (NT-proBNP), romouuctenHa, donnukynoctumynupytowero ropmoxa (PCr).
Pesynbratbl. Y XK 3Hauumo 4alle Habniopganucb BeretaTuBHbIE MPOSIBNEHWS (acTeHuWsauns, MOBbILWEHHa