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Pesrome

AkTyaabHocTh: COINIaCHO JJaHHBIM, OIYOJIMKOBaHHBIM MPOOJIIEMHBIMU KoMHccHsiMH Munsapasa Poccun, EBponeiickoro kapauo-
JIOTHYECKOro 00IIEeCTBa, a TAKKE JPYTHMH MEIUIMHCKUMH aCCOLMALUSAMU U BEIOMCTBEHHBIMHU YUPEKICHUAMH, IpodIeMa Kapauo-
MHOIATHH, BBI3BAHHONW XUMHOTEpAINuel, 0CTaeTcsl aKTyaJIbHOM U TpeOyeT NaabHEHIINX NCCIeA0BAHMMN.

Ienn uccienoBanusi: CpaBHUTENIBHAS OLICHKA KapAMOMPOTEKTOPHOTO MOTCHIMAIA TPUMETa3HINHA U Janarin(Io3uHa Ha MOJCIIH
JIOKCOPYOHIMH-TIKI0(HOChHaMUTHON KapIUOMHUOIIATHH B IKCIIEPUMEHTE Ha CaMKaX KPbIC.

MarepuaJibl 1 MeTOABI: B pamkax paHIOMU3UPOBAHHOTO i1 ViVO IKCIIEPUMEHTAJIBHOTO UCCIIeIOBaHus ObLIO 3aaericTBoBano 80 ca-
MOK KpbIc uHun Wistar. JlokcopyOunme BBoAWIH B 103e 15 Mr/kr, mpkiiodocdamun — 150 mr/kr. JlonoaHATENBHO, B 3-1 Tpymme —
TpUMeTa3uauH (42 Mr/Kkr), a B 4-i1 rpynme — ganarmudiuo3uH (14 mr/kr). [IponomKkuTeTbHOCTS SKCIIEpIMEHTa cocTaBmia 14 mHei.
Pesyabrarei: XuMuoTepanus JI0KCOPYOHUIMH-IIUKIO(POCHaMHUIOM SBISETCS MHAYKTOPOM Pa3BUTHSI TOKCHKO-HIIEMHUYECKOW Kap-
JIUOMHUOTIATUH. BBeneHne TpuMeTa3uanHa U Janariu@uo3rHa CONMPOBOXKIAIOCH CTa0WIN3AIMEi CepeYHO-COCYJUCThIX MapaMeT-
poB. [Ipu cpaBHEHUH KapIHMONPOTEKTOPHBIX CBOMCTB 00OMX MPENnapaToB OTYETIMBO MPOSBHIOCH IPEUMYIIECTBO JaaniugIo3nHa
repeJi TPUMETa3uAnHOM, OCOOEHHO B OTHOILICHUH TaKOT0 Ba)KHOTO ITOKa3arelis, Kak N-KOHLIEBOH MPONEeNTH L MO3rOBOr0 HaTpHilype-
THUYECKOTO TOPMOHA.

3akJiouenne: [lanpHeime nccaeI0BaHusl, HalpaBJICHHbBIC Ha H3yYCHUE KapIHOIPOTEKTOPHOTO MOTEHIIHANA Janarii(io3uHa B OT-
HOUICHUHU CEePJCYHO-COCYJUCTBIX OCIOKHEHUH XMMHUOTEPAIIHH, SBJISIOTCS ONPABIAHHBIMH C [TATOT€HETHUECKOW TOYKH 3PECHUSL.
Kntwoueswvie cnosa: KapAnOTOKCUYHOCTD, AanarnIO3uH, TPUMETa3H/IMH, OKCUIATUBHBINA cTpecc

Humuposams: ABarmmsn A.A., Tpopumenko A.U., Hleitbarnn M. u np. CpaBHHTEIbHAs XapaKTEPHCTUKA KapIUOIPOTEKTOP-
HBIX 20 QeKkToB nanaruio3nHa W TPUMETa3WAnHA HA MOJENH JOKCOPYOHIMH-IMKIOPOoCHaMUIHON KapAHMOTOKCUYHOCTH.
Hnnosayuonnas meouyuna Kyboanu. 2023;8(4):6—14. https://doi.org/10.35401/2541-9897-2023-8-4-6-14
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Abstract

Background: Data published by task groups of the Ministry of Health of the Russian Federation, the European Society of Cardiol-
ogy, and other medical associations and institutions show that chemotherapy-induced cardiomyopathy is still a challenging issue that
requires further research.

Objective: To compare the cardioprotective potential of trimetazidine and dapagliflozin in a rat model of doxorubicin-cyclophospha-
mide cardiomyopathy.

Materials and methods: Our randomized in vivo experimental study included 80 Wistar female rats. Doxorubicin and cyclophospha-
mide were administered at a dose of 15 mg/kg and 150 mg/kg, respectively. Trimetazidine (42 mg/kg) and dapagliflozin (14 mg/kg)
were additionally administered to groups 3 and 4, respectively. The total duration of the experiment was 14 days.

Results: Doxorubicin+cyclophosphamide mode of chemotherapy induces the development of toxic-ischemic cardiomyopathy.
The trimetazidine and dapagliflozin administration was accompanied by stabilization of cardiovascular parameters. Comparison
of both drugs’ cardioprotective properties revealed a clear advantage of dapagliflozin over trimetazidine, especially in terms of such
an important indicator as N-terminal pro-B-type natriuretic peptide.

Conclusions: Further research aimed at exploring the cardioprotective potential of dapagliflozin against cardiovascular complications
of chemotherapy is justified from a pathogenetic point of view.
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CornacHo aHHbIM BeemupHoi opranusaiuu 3apaBo-  MuHUCTEpCTBOM 3lpaBooxpaHeHus: PD, Eppomneiickum

OXpaHEHUsI, CEPACUHO-COCYANCThIEC 3a00IeBaHU, HAPSAY
C OHKOIMATOJOTHEH, 3aHUMAIOT JHUIUPYIOIINE TMO3UIIUU
B CITUCKE NMPUYUH CMEPTHOCTH HACETICHHS SKOHOMUYECKU
pa3BuUTHIX cTpad [1]. B cBsa3m ¢ 3TuM mpobiema pas3Bu-
THSL CEPACIHO-COCYIUCTHIX OCIIOKHEHUH, BO3HUKAIOIIHX
Ha (hOHE WITH B MICXO/IE TPOTUBOOITYXOJIEBOI TEPaIIHH, SIB-
JISieTCs 0COOEHHO aKTyaJbHOM.

AHanu3upys JaHHBIE OOIIEEBPONEHUCKOTO pEerucTpa
CARDIOTOX-2020, cTOUT OTMETHUTb, YTO paclpocTpa-
HEHHOCTB CEPICTHO-COCYAUCTHIX 3a00I€BaHUI CPEIU Ta-
[IUEHTOB, TOTYYAIOIINX XUMHUOTEPAITHIO, B TPH pa3a BEIIIIe
10 CPABHCHHMIO C JAHHBIMH B 00MIEeH momysinuu [2].

Oco0eHHO BBICOKYIO YaCTOTy Pa3BUTHS KapIHOBACKY-
JISIPHBIX OCJIOKHEHUH HAONIONAIOT Y MAIIMEHTOB C PaKOM
MOJIOYHOM xene3bl [ 3 ]. Ha 0ocHOBE pyKOBOICTB 1O BEACHUIO
MIAITIEHTOB C PAKOM MOJIOYHOM JKEJIe3bl, OITyOITMKOBAHHBIX

OO0IIECTBOM MEIHMIMHCKUX OHKOJIOTOB, a TaKXK€ JTaHHBIX
MeTaaHanu3a 23 pyKOBOJICTB IO JICUCHUIO paKka MOJIOYHOU
JKenesbl, u3AaHubX B 11 crpanax (2010-2021 1), MOXKHO
KOHCTaTHPOBaTh, YTO HECMOTPS HA THHAMHUYECKOE Pa3BH-
THE OHKOJIOTUM W BHEAPEHHE HOBBIX TPYII IpErapaToB
B PYTHHHYIO KIMHHYECKYIO TPAKTHUKY, TIPHMEHEHUE W3-
BECTHBIX ¢ 70-X TT. IPOIIOTO CTOJETUS XUMHUOTEpPAIIeB-
THUYECKUX NPENapaToB aHTPAIMKIMHOBOTO Psijia OCTACTCs
KIMHAYECKU 3HAYMMBIM Onarofapsi ux BBICOKOU 3¢ddek-
TUBHOCTH U JIOCTYITHOCTH [4—6].

B nanHOM KOHTEKCTE OCOOCHHO CIIEIYET BBIACIUTH JOK-
COPYOHIINH U JOKCOPYOUITHH-IIMKIOPOCHaMUTHBINA PEKAM
XUMHOTEPAITUH, KOTOPBIA YacTo npumensiercs npu HER2-
HETaTHBHOM BapUaHTE Paka MOJIOYHOM JKeJIe3bl.

Ha3nauenne XMMHOTEpameBTUUCCKUX IPEIaparoB,
B YACTHOCTHU aHTPANUKINHOB, CBSI3aHO KaK C BOSHUKHOBE-
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HHUEM, TaK U C IPOrPECCHPOBAHUEM CEPACYHO-OHKOIOTH-
YEeCKOTO KOHTHHYYMa, KOTOPBIil B UTOTe TIPUBOAUT K Pa3-
BUTHIO JICKOMIICHCUPOBAHHOW CEp/IeYHON HEIO0CTaTO4-
HOCTH C TIOHM)KEHHOH (ppaximeit BHIOpOca U JIeTaIbHOMY
cepaedHo-cocyaucTomy coobituto [7-9]. Ilpobnema no-
303aBUCHMOI ¥ HEOOpaTUMON KapIIMOTOKCHYHOCTH, Pa3-
BHBAOIICHCS Ha (DOHE XUMHUOTEPAITHH TOKCOPYOUIIMHOM,
SIBIISICTCSL KPACyroJIbHIM KaMHEM B PEallbHOW KIMHHUYE-
CKOHM TIPaKTHKe, TaKk Kak TpeOyeMoe cO CTOPOHBI Kap/Ino-
JIOTa YMEHBIICHUE KyMYJISSTUBHOH JI03bI UPEBATO YXY/IIIIC-
HUEM OHKOJIOTHYECKOTO TTPOTrHO3a U HaooopoT [10].

Hecmotps Ha 1O uTO TIpoOIIeMa KapIMOTOKCHYHOCTH
AHTPALMKIMHOB BCE €llle He pellieHa, KapAHOOHKOJIOTHUS
pa3BUBaeTCs JTUHAMHUYHO, X paboTa BEAYIIUX KapHoJo-
THYECKUX aCCOLMAIINI MTPHUBENA K COIIACUTEILHBIM PEKO-
MEHJAIMSIM TI0 TEPariy CepAEYHO-COCYAUCTBIX OCIIOXK-
HEHUI MyTeM HAa3HAYCHUS WHTUOUTOPOB AHTUOTCH3HH-
npeBpamaroiero GpepMeHTa u OIOKATOPOB aHTUOTEH3H-
HOBBIX perentopoB [11-13]. B To sxe Bpemsi MeTaaHanu3
PaHIOMU3UPOBAHHBIX ~ HCCIIEIOBAHUN MPOJCMOHCTPH-
poBai, 4To, 00Nagas BECOMBIM KapIHOIPOTEKTOPHBIM
MOTEHIIUAIOM, WHTUOWTOPHI aHTHOTEH3UH-TIPEBPAIAlO-
niero pepMeHTa, OJIOKaTOPhI PEIenTOPOB aHTHOTSH3MHA
u 6eTa-aIpeHoOI0KATOPHI AIPPEKTUBHO MPETOTBPAIIAIOT
CHIDKeHHE (ppaKIiy BIOPOCA JICBOTO KETYI04YKa, OJTHAKO
HE BIUSIOT HA YaCTOTY BO3HUKHOBEHHUS CEPACYHON HEJ0-
crarouHoctH [ 14].

Kak m3BeCTHO, €IMHCTBEHHBIM KapAHOIPOTEKTOPOM,
BKITIOUCHHBIM B KIIMHUYECKHE peKoMeHIanmy MuH31paBa
PO sBnsercs TpuMeTa3uIiuH, B CBA3U C YeM HaMU ObLIO
MIPUHATO pElIeHNe O MPOBEIEHUH CPAaBHUTEIBHON OIeH-
KH KapJUOMPOTEKTOPHOTO MOTEHIMANa TPUMETa3HInHA
¢ marmarudio3uHoM. HecMoTpst Ha TO YTO JaHHBIN TIpe-
rapar W3HadaJIbHO OBUI BHEAPEH B KIMHHYECKYIO MPaK-
THKY KaK JIEKapCTBEHHOE CPEJICTBO JUIs JieueHHs 1uadera,
Ha CETOAHAITHNUHN JIeHb Nanarin(iIo3nH ABIIETCS MOTEeH-
[UAJIBHBIM KapauonpoTekropom [15-18].

LUenb nccnegoBaHmns

CpaBHI/ITeJ'II)HaH OICHKAa Kap):[I/IOHPOTeKTOpHOFO I10-
TCHIIHAaJa TpI/IMeTaSI/II[I/IHa U aariar. J'II/I(I)JIO3I/IHa Ha MOJICIIN
JIOKCOPYOUIINH-ITUKIIOPOCHaAMUIHON  KapIHOMHOIIATHN
B 3KCHepI/IMeHTe Ha CaMKax KpI)IC.

MaTepuanbi n metogbl

UccnenoBanne nposeneHo Ha 80 camkax WHOpen-
HBIX Kpbic nuaun Wistar Becom 280-350 rp. Ilpoto-
KOJI WCCIIe/IOBaHUS OJ00peH Ha 3acelnaHuu Kommccuu
o omnosTuke Ha 6aze HUMUMUY um. akan. A.Il. ABipsina
OI'BHY «PHIX B.B. IlerpoBckoro». Ycinosust counep-
KaHHS, YXOI M paboTa C KUBOTHBIMU OCYIIECTBISLIUCH
COTJIACHO BHYTPCHHEMY pETJIAaMEHTY BHUBapHUs U COOT-
BETCTBOBAJIM TPUHIUIIAM JTUPEKTUBBI EBporelickoro
napiamenTta U Cosera EBpomneiickoro coroza 2010/63/
EC ot 22 centsa6ps 2010 . «O 3ammuTe >KUBOTHBIX,

8

MCIOJB3yEeMBIX JUIsI HAyYHBIX Henei». Kpeic comepixa-
JI1 B IUIACTUKOBBIX KJIETKaX C IPEBECHOM CTPYkKKOM,
Mo 5 0co0eil B KaXKI0M, B YCIOBUSAX 12-9aCOBOTO PEKU-
Ma «JIeHb/HOYBY, TIpHU Temreparype 23 °C 1 BIaXHOCTH
60—65% c HEOrpaHMYEHHBIM JOCTYIIOM K KOPMY U BOJE.
[lepen Havanom mcCCleIOBAaHUS JKUBOTHBIM YCTAaHOBH-
JU YIIHBIE METKH W C TOMOIIbIO TeHepaTopa Ciydaii-
HBIX YMCEN MPOBEIM UX PAHJOMHU3ALUI0 Ha 4 TPYyIIbI
o 20 oco0eil B KayKI0H.

Mertozonorus MpoBeIeHUs SKCIIEPUMEHTA:

1. I'pynma Ne 1 (n = 20, KOHTpOJIbHASA) — UHTPAIIEPH-
TOHEAJIFHO BBOAMIN (DU3UOIOTUICCKUI PACTBOP XJIOPH-
Ja Harpus, pazoBas go3a — 10 MUI/KT, 3 pa3a B HEIEIIO,
B TCUCHHUE 2-X HE/IECb.

2. I'pynma Ne 2 (n = 20, cpaBHEHUs) — HHTpaINepUTO-
HEaJIbHO BBOJIWJIM  JOKCOPYOMIIMHA THIAPOXJIOpHIA
(Actavis plc., CHIA) — 2,5 mr/kr u nukinodochamuga
MoHoruapara (Baxter oncology GmbH, I'epmanns) —
25 Mr/kT, 3 pasa B HENENI0, B TeUCHUE 2-X Heaens [ 19-21].

3. I'pymma Ne 3 (n = 20, ombiTHast 1) — HOKCOpYyOH-
UH 1 nukiIodocdamun, kak u B rpymnme Ne 2, HO ¢ exe-
JTHEBHBIM WHTpAracTpaJbHBIM (depe3 30H]) BBEICHHEM
3,0 Mr/kr TpuMeTasuauHa AWruapoxiopuaa (Servier,
Opanrmus) [22-23], B TeueHne 2-X HEIEIb.

4. I'pynma Ne 4 (n = 20, ompITHas 2) — qOKCOpyOH-
IuH 1 nukiodochamun, kak u B rpymme Ne 2, HO ¢ exe-
THEBHBIM WHTpPAracTpajbHBIM (Uepe3 30HII) BBEACHHUEM
1,0 mr/kr manarmuduosnna (AstraZeneca, BemukoOpura-
HUs) [24], B TeUeHUE 2-X HEAECIb.

Ha 15-e cyTku ucciaenoBanus y >KUBOTHBIX PETUCTPH-
poBarmm OKI' m BBIMONHAIM TPOOOITOATOTOBKY OMOMa-
tepuana. [IpenBapuTenbHO KPbIC BBOIWIN B COCTOSTHHE
HApKO3a C HWCIOJIb30BAHUEM CIEIHATU3UPOBAHHBIX BeE-
TePUHAPHBIX MPemaparoB: 30JeTii 20 MI/KT BHYTPHUMEI-
mevHo (Virbac, ®panius) n kcuia 6 MI/KT BHYTPHMBI-
meuyHo (Interchemie, Hugepmanaer). Peructpanuio OKIT
npoBogwin Bo Il oTBeneHHM ¢ MCHOIB30BAaHUEM CHUCTE-
MBI cOopa nanHbeIx PowerLab 26 series (AD Instruments,
ABctpanus), onleHnBanu uHTepBanbl PR, QT n ammiu-
Tyny kommiekca QRS. Ilocie nmpoBeneHust TopakoTOMHUN
W3 TIPaBOTO TpeAcepius IIIMPUIEM TPOBONMIN 3a00p
KPOBH U C UCIIOJIb30BAHUEM XUPYPTrUIECKUX WHCTPYMEH-
TOB BbIIENSIM cepaue. llomyueHne ChIBOPOTKH KpPOBH
Y TOMOTEeHAaTa TKaH! CepIla MPOBOAMIN B COOTBETCTBUHU
C PEKOMEH/IAIUSIMH TIPOU3BOIUTENICH COOTBETCTBYIOIINX
TECTOBBIX HaOOpOB. XpaHEHHE CHIBOPOTKH KPOBH U Cy-
MepHaTaHTa TOMOTeHaTa TKaHW Ceplla OCYIIeCTBISITH
B Kpuornpobupkax mpu —86 °C.

ChIBOPOTOYHYIO KOHIEHTPAIUI0 MapKepoB TOBPEXK-
JIeHNS W TIeperpy3Kd MHOKapAa OIMpPeAessId UMMYHO-
(epMEHTHBIM aHaJIM30M Ha MUKPOIUIAHIIETHOM pH-
nepe Filter Max F5 (Molecular Devices, CIIIA) ¢ mo-
MOIIbI0 KOMMEpUYECKUX HabopoB Ha TporoHuH I (My-
BioSource, MBS727624) u NT-proBNP (MyBioSource,
MBS2881463). OnpenencHue mokazaTeneii OKUCIUTENb-
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(raTucTnyeckuii aHanu3 nonyyeHHblx aaHHbIx — Me (Q1-03), Tect Kpackena — Yonnuca u post-hoc Tect laHHa

Pucynok 1. Juzaiin uccreoosanus
Figure 1. Study design

HOTO TOMEOCTa3a B TOMOTEHATe MHOKapAa IPOBOIIIN
KOJIOPUMETPUICCKH HAa MHUKPOIUIAHIIIETHOM CIEKTPOQO-
tomeTpe SpectraMax 250 (Molecular Devices, CILIA)
C WCIOJIb30BaHHEM KOMMEpPYEeCKHX HAOOpOB Ha MaJOHO-
BeIii auanmsaerun (Elabscience, E-BC-K028-M) u cyme-
pokcunaucmyTasy (Elabscience, E-BC-K019-M).

CraTuCTUYeCKU aHaIW3 TMPOBEACH C IOMOIIBIO
nporpaMMHoro obecnedenuss GraphPadPrism  9.5.1.
(GraphPad Company, CIHA). Omucanue pe3yJIbTaToB
MIPOBEJIM C WCIOIB30BaHUEM MeauaHbl (Me) U UHTEepK-
BapTuwibHOrO MHTEpBaia (Q1-Q3). OueHky cratuctuye-
CKOM 3HaYMMOCTHU MEXKTPYMIOBBIX Pa3luyui MpU CpPaB-
HeHuu 3-x U 0oJiee TPYII BHIIOTHWIN C TIOMOIIBIO KPH-
tepus Kpackena-Yomnuca, mapHoe cpaBHEHHE Ipymn —
¢ momotpio post-hoc tecta /lanna. B xagectBe ypoBHS
CTaTHCTUYECKON 3HAYUMOCTH, MPH KOTOPOM OTBEPraiiu
HYJIEBYIO TUIIOTE3Y, MpuMeHsu p < 0,05.

Pesynbratbl
B xone npoBeeHHOro uccie10BaHus Oblia I0JIyueHa
JoKa3aTeabHas 0a3a, KOHCTATUPYIOIAsl HOTCHIIUAIBHYO

palMOHAJIBHOCTh MPUMEHEHMs Janaringo3nHa ¢ To-
3UNWUN TPO(HIAKTUKN TOPAXKEHHUS Cepila U COCYIOB
MIpH Ha3HAYeHWH JOKCOPYOHIIMH-CONEpIKaIle XUMHO-
Teparuu, B YaCTHOCTH, B pEXHME JOKCOPYOWUIIMH-IIN-
kiodochamuaaoro pexxuma xumuotepanuu (AC).

JlanHble, monydeHHbIe B Tpynme Ne 2, sBISIFOTCS Xa-
PaKTepHBIMH IIJIS1 DKCIEPUMEHTAIBHOU in Vivo MOJENU
TOKCHKO-HWIIIEMUYECKOH KapJIHOMHONATHH, WHIYIHPO-
BaHHOI BBEJECHHEM JOKCOpYyOMIMHA W IHKIo(ochamu-
na. Ilpn aHanm3e DaHHBIX OKUCIUTEIHHO-BOCCTAHOBH-
TEIBHOI'O TOMEOCTa3a CTOUT OTMETHUTh, YTO YMEPEHHOE
AQHTHOKCUAAHTHOE BO3JICHCTBUE MPOSBIAIOT 00a Tmpe-
mapara, OJHAaKO y TPHUMETa3HIMHA OHO HE3HAUUTEIHHO
BhIme (puc. 2). B To jxe BpeMs pu MeXTPyIIIOBOM CpaB-
HEHHH TI0Ka3aTese, OTpakalouX CTPYKTYpHO-(PYHKIIH-
OHAJILHYIO COXPAaHHOCTH cepama (puc. 3, 4), OTYCTINBO
HaOIIo/1aeTCst HEKOe MPEUMYIIECTBO BBEICHHS ararind-
JI03MHA Ha TaKHUE Ba)KHBIC C KIIMHUYECKON TOYKU 3PEHUS
napamerpsl kak TpornoHuH I u NT-proBNP, a Takxe B 01-
HOIICHWH  3NEKTPOPU3NONIOTHIECKUX  XapPaKTEPHCTUK
CEPIEUHON NesITebHOCTH (pUC. 4).
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Pucynox 2. Konyenmpayus manonogozo ouanvoecuod u 0o-
was aKmuHOCmb CYNePOKCUOOUCMYMA3bL 8 20MO2EHAME
mkanu muoxapoa, Me (Q1-03), kpumepuii Kpackena-Yonnuca
u post-hoc mecm /lanna

Figure 2. Malondialdehyde concentration and total superoxide
dismutase activity in myocardial tissue homogenate, Me (Q1-
03), Kruskal-Wallis test, and Dunn s post-hoc test
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Pucynorx 3. Cwigopomounas xonyenmpayus mponoruna I
u NT-proBNP, Me (Q1-03), kpumepuii Kpackena-Yonnuca
u post-hoc mecm [anna

Figure 3. Serum concentration of troponin I and NT-proBNP,
Me (Q1-03), Kruskal-Wallis test, and Dunn's post-hoc test
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Pucynox 4. Ilapamempor IKI 6o Il omeedenuu (unmepsanvt PR, OT u wupuna komniexca QRS), Me (Q1-03), kpumepuii Kpa-

ckena-Yonnuca u post-hoc mecm Jlanna

Figure 4. ECG parameters in lead II (PR and QT intervals and duration of the ORS complex), Me (Q1-Q3), Kruskal-Wallis test,

and Dunn's post-hoc test

O6cyxpeHue

Ananus PE3YJIbTATOB JAHHOT'O 3KCIICPUMCHTAJIBHOI'O
HCCIICA0BaHMs IIOKA3bIBACT, YTO pCain3alusa KapJauoIpo-
TEKTOPHOTO MOTEHLMaNa Janariu(iao3nHa U TpUMeETa-
3UIMHA CIIOCOOCTBYET HOPMANU3AIlMU MAPaMETPOB CEp-
JICUHOM JIESITeNIbHOCTH C HEKOTOPHIM IMPEUMYIIECTBOM
IUTST manarTugIIo3nHa.
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Mpuokap/y — 3TO DHEPro3aBUCHMas M JHEprosarpar-
Hasi CTPYKTYpa, (QYHKIHMOHHPOBAHHE KOTOPOH 3aBH-
CUT OT TIIOCTOSHHOTO OOHOBJICHUS METa0OIIMIECKUX
cyoctparoB [25]. B ciaydae maroreHHOTO BO3ICHCTBUS
METa0OJIUTOB ~ JTOKCOPYOHMIIMHA ¥ HUKIo(ochamu-
na, JAOKCOPYOWIIMHONA M aKpOJIEMHa COOTBETCTBEHHO,
MPOMCXOJUT MACCHUBHAS HMHIYKIUS OKHCIHTEIHLHOIO
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CTpeCCa-yHUBEPCAIbHOTO  MEXaHHU3Ma  IOBPEXKJICHUS
KJIeTOK [26-28]. B 3TOM KOHTEKCTE MPUMEHECHHE TpPH-
MeTa3uIuHa SBJISETCS NaTOTCHETHYECKH ONPaBIaHHBIM,
OCOOCHHO C YYETOM €ro IuIedoTpornHbIX 3(dexron [29,
30]. [IpumeyarenbHO, YTO aHATU3 JAHHBIX MPOBEACHHOTO
WCCIIEIOBAHMUS TIOKA3bIBAeT CTAOMIM3ANNIO OKHCIUTENb-
HO-BOCCTAHOBUTENLHOTO OajaHca NpPU HCIOJIB30BAHUU
nananmgio3uHa, YTO YKa3blBaeT Ha HAIWYHE aHTHOKCH-
JAHTHOTO TTOTEHINAJIa ¥ B KAKOH-TO Mepe OOBSICHSAET €ro
KapIOMpPOTEKTOPHOE JIEHCTBHE.

[Ipu aHanu3e JaHHBIX TUTEPATYPHI CICTYET OTMETUTD,
YTO aHTHOKCHJIAHTHOE M KapIUOMPOTEKTOPHOE JIeiicTBIE
nananrmIo3snHa MOXKET OBITh CBA3aHO C HECKOJBKHMH
MEXaHU3MaMHU:

1. Crumynsanueii aktuBanuu 5’ AM®-akTuBHpYyeMOit
nporenHKuHA3bl (AMP), xoTopas urpaer BaXHYIO POIb
B perynsuuud metadbonusma. AxtuBanus AMP-kuHa3bl
MOXET CIIOCOOCTBOBATH YCHJIEHHIO OKHCIIEHUS XKHPOB,
YBEIMYEHUIO MUTOXOHAPHAIBLHON OMOTeHe3a M yTydIle-
HUIO MeTabO0INYeCKON pyHKIMU MroKapaa [31].

2. AxruBamueit PPAR-o (peuentop aktuBaTopa mpo-
nmudepanuy IepoKCucoM-0). Jlamarmuduio3ns akTHBUPY-
eT PPAR-0, KOTOpBIM KOHTPOJIMPYET HKCIPECCUIO TCHOB,
OTBEUAIOIINX 33 OKHCIEHHE >KHPOB M MeTabolnueckue
MIPOIIECCHI, M BIHSET Ha METa0OIM3M M OKCHIATHBHBIN
cratyc Muokapaa [32].

3. ViyumieHneM TpaHcHopTa Ditoko3bl. Jlamarmmdio-
3WH MOIYNHPYET TPAHCIIOPT TIIOKO3BI B MHOKapie, pe-
TYJIUPYsl aKTHMBHOCTh IJIFOKO3HBIX TPAHCIOPTEPOB, TaKUX
kak GLUT1 n GLUT4. OT0oT MexaHHi3M CIIOCOOCTBYET yBe-
JIMIEHHIO TTOCTYIUIEHHS TITFOKO3BI B MUOKAp/] M YITyYIIIEHHIO
SHEPreTHUECKOro 00eCIICUCHUS KapAMOMHOIUTOB [33].

4. IlpenoTBpaiieHue MEPErpy3Ku KapIHOMHOLIUTOB
MOHAMHU KaJIbLMs 3a cueT BausHusa Ha Na' u Na'/Ca?
HWOHHBIN TpaHcmopt [34].

Bce BhIIICYyNOMSIHYTBIE MOJCKYIAPHBIC MEXaHU3MBI
CHHEPTeTHYECKH CIOCOOCTBYIOT YIyUIIEHUIO (DyHKINH
MHOKap/a IpH UCTIONB30BaHuM fananmmduosnna. OqHa-
KO OCTA€TCs MHOTO HEM3BECTHOTO B OTHOIICHUH IIETIEBBIX
MOJIEKYJISIPHBIX MEXaHHU3MOB BO3ICHCTBHS Jarmariaugiio-
3WHA Ha METabOJIN3M MHOKap/a.

Baxno ormeruth, u4TO 3(p(PeKTHBHOCTH CTpareruu
MIPUMEHEHNUS Janaru(Io3nHa B MPO(PHIAKTHKE Ceped-
HO-COCY/IIMCTBIX OCIIOKHEHUH XHMHOTEPAliH SBISETCS
0COOEHHO aKTyaJlbHOM, YYUTHIBasl yCIIEIIHOE MpPUMEHe-
HUe Aanann@io3nHa B JEYCHWH CEpJeYHON HemocTa-
TOYHOCTH, THUIEPTOHUYECKOW OONIE3HH W XPOHUUYECKOH
6one3nu nouek [35-37]. Bonee Toro, cormacHo MeTaaHa-
JU3Y, TOCBAMEHHOMY 3((GEKTUBHOCTH JanarnIo3nHa
B Moan(uKanuy (Qpakiiyi BeIOpOCa JIEBOTO KEITyT0uKa
IIPU MCIIOJIB30BAaHUM PA3IUYHBIX HSKCHEPUMEHTAIbHBIX
MoJieNiel TOKCOpYOUIIMHOBOW KapJIUOTOKCHYHOCTH, CTO-
UT OTMETUTHh HEOOXOANMOCThH MPOBEACHHS JaIbHEHIITHX
WCCIIEIOBAaHNHM, HANpPaBICHHBIX HA H3y4YCHHE pEe3yJbTa-
TUBHOCTH KOHIICTILIMU HCIONB30BaHUS Aanarmudio3nna

IUTs1 PO UITAKTUKY CEPICIHO-COCYINUCTHIX OCIOKHEHHH,
CBS3aHHBIX C XUMHOTepanuei [38].

BoiBOg

B xoze HacTosIIIero sSKCepuMeHTAIEHOTO UCCIIEI0BA-
HUS Ha i1 Vivo MOZCIH TOKCOPYOHIIMH-TTMKI0(ochaMu-
HOH KapAMOTOKCHYHOCTH BBISIBICHO YMEPEHHOE TIPEUMY-
IIECTBO UCIOJIb30BAHUS JANArTU(IO3UHA 110 CPABHEHUIO
C TpUMETA3UANHOM. TakuM 06pazoM, 000CHOBAHHBIM SIB-
JISIETCS TIPOBENICHUE MTOCIIECAYIOMNX UCCIIEIOBAHUHN C 13-
YUEHHEM KapAHONPOTEKTOPHOIO MOTCHIIMANA Jararind-
JIO3UHA B OTHOIICHUHU CEPACYHO-COCYIHMCTBIX OCIOMKHE-
HUU XUMHUOTEpAaInH.

BkJuan aBTopoB

Paspabomra konyenyuu u Ou3aiiHa uccie008anus:

A.A. Asarumsn, A.W. Tpopumenko, JI.B. Kakrypckuid,

O.U. Ypa3zosa, M. llleiibanu, I"A. HaBacapnsn, JI.U. ['aOyHus,
H. Cappadzaneran

Coop, ananusz u unmepnpemayus oanuvix: A.A. ABarumsH,
®.M. Xamunosa, O.U. Ypazosa, ['A. HaBacapnsH,

H.C. Topracnuaze

Tloocomoska u peoakmuposanue mexcma: 3.T. JKHIOSH,
H.B. Cynamsum, A.W. Tpodumenxo, JI.A. MapreMbsiHOBa
IIpogedenue cmamucmuyecxozo ananuza: A.V. Tpopumenko,
A.A. Asarumsn, M. [leiiGann

Ymeepoicoenue comosoii éepcuu: H.B. Tlorocona,

H. Cappadzaneran

Author contributions

Concept and design: Avagimyan, Trofimenko, Kakturskiy,
Urazova, Sheibani, Navasardyan, Gabunia, Sarrafzadegan
Acquisition, analysis, or interpretation of data: Avagimyan,
Khamidova, Urazova, Navasardyan, Gorgaslidze
Manuscript drafting and revising: Jndoyan, Sulashvili,
Trofimenko, Martemyanova

Statistical analysis: Trofimenko, Avagimyan, Sheibani
Final approval of the version to be published: Pogosova,
Sarrafzadegan

Jintepatypa/References

1. WHO reveals leading causes of death and disability
worldwide: 2000-2019. World Health Organization. December 9,
2020. Accessed May 10, 2023. https://www.who.int/news/item/09-
12-2020-who-reveals-leading-causes-of-death-and-disability-
worldwide-2000-2019

2. Lopez-Sendon J, Alvarez—Ortega C, Zamora Aufion P, et
al. Classification, prevalence, and outcomes of anticancer therapy-
induced cardiotoxicity: the CARDIOTOX registry. Eur Heart J.
2020;41(18):1720-1729. PMID: 32016393. https://doi.org/10.1093/
eurheartj/ehaa006

3. Galimzhanov A, Istanbuly S, Tun HN, et al. Cardiovascular
outcomes in breast cancer survivors: a systematic review and meta-
analysis. Eur J Prev Cardiol. 2023;zwad243. PMID: 37499186.
https://doi.org/10.1093/eurjpc/zwad243

4. OOIepOCCUIiCKUIT HAIMOHATIBHBIA COI03 «ACCOIHMAIHS OH-
xosoroB Poccumy, OOmiepoccuiickasi 0OIIECTBEHHAsI OpraHU3alus
«Poccuiickoe 00IIECTBO KIMHHUYECKOW OHKOJIOTHIY, OOIiepoccuii-
cKasi oOuiecTBeHHasi opranmzanus «Poccuiickoe 00IECTBO OHKO-
MaMMOIOroBy. KimHudeckue pekoMeH1anuu «Pak MOIO4HOM xee-
361 (2021). MunncTepcTBo 3apaBooxpanenus Poccuiickoit denepa-
. Jlara oopamenust: 10.05.2023. https://oncology-association.ru/
wp-content/uploads/2021/02/rak-molochnoj-zhelezy-2021.pdf

11


https://oncology-association.ru/wp-content/uploads/2021/02/rak-molochnoj-zhelezy-2021.pdf
https://oncology-association.ru/wp-content/uploads/2021/02/rak-molochnoj-zhelezy-2021.pdf

VIHHOBaLOHHan MeaunumHa KybaHu. 2023;8(4):6-14 / Innovative Medicine of Kuban. 2023;8(4):6-14

Association of Oncologists of Russia, Russian Society of Clini-
cal Oncology, Russian Society of Breast Oncologists. Clinical
Guidelines. Breast Cancer (2021). Ministry of Health of the Russian
Federation. Accessed May 10, 2023. (In Russ.). https://oncology-
association.ru/wp-content/uploads/2021/02/rak-molochnoj-zhe-
lezy-2021.pdf

5. Gennari A, André F, Barrios CH, et al; ESMO Guidelines
Committee. ESMO Clinical Practice Guideline for the diagnosis,
staging and treatment of patients with metastatic breast cancer. 4nn
Oncol. 2021;32(12):1475-1495. PMID: 34678411. https://doi.
org/10.1016/j.annonc.2021.09.019

6. Ren W, Chen M, Qiao Y, Zhao F. Global guidelines for breast
cancer screening: a systematic review. Breast. 2022;64:85-99.
PMID: 35636342. PMCID: PMC9142711. https://doi.org/10.1016/j.
breast.2022.04.003

7. Avagimyan A, Kakturskiy L, Heshmat-Ghahdarijani K,
Pogosova N, Sarrafzadegan N. Anthracycline associated dis-
turbances of cardiovascular homeostasis. Curr Probl Cardiol.
2022;47(5):100909. PMID: 34167841. https://doi.org/10.1016/j.
cpcardiol.2021.100909

8. Aarumsan A.A., Mxptuss JL.I., Kononuyk H.b., Kakryp-
ckuit JI.B., Aratu JI. Xumunorepanus kak BO3MOXHBIH TpUrrep
pa3BUTHS JIMIIOMATO3a MHUOKApHa. Apmepuanvhas eunepmet-
sus. 2021;27(6):706-712. https://doi.org/10.18705/1607-419x-
2021-27-6-706-712

Avagimyan AA, Mkrtchyan LG, Kononchuk NB, Kaktursky LV,
Agati L. Chemotherapy as a possible trigger for the myocardial lipo-
matosis development. Arterial Hypertension. 2021;27(6):706-712.
(In Russ.). https://doi.org/10.18705/1607-419x-2021-27-6-706-712

9. AsarmmsiH A.A., Mxprusa JLI., T'eBopksa A.A., Konon-
uyk H.b., Kaxrypckuit JI.B., Jxunosu 3.T. BzaumocBsi3b Mexxay Xu-
MuoTepanuei 1 GUOpHILTILME NpeacepaAnii: KINHNYEeCKOe Ha0Io-
nenue. Payuonanvhas ghapmaxomepanust 6 kapouonoeuu.2021;17(5):
785-791. https://doi.org/10.20996/1819-6446-2021-10-17

Avagimyan AA, Mkrtchyan LH, Gevorkyan AA, Konon-
chuk NB, Kakturskiy LV, Djndoyan ZT. Relationship between che-
motherapy and atrial fibrillation: clinical case. Rational Pharmaco-
therapy in Cardiology.2021;17(5):785-791. (In Russ.). https://doi.
0rg/10.20996/1819-6446-2021-10-17

10. Shi S, Lv J, Chai R, et al. Opportunities and challenges in
cardio-oncology: a bibliometric analysis from 2010 to 2022. Curr
Probl Cardiol. 2023;48(8):101227. PMID: 35500730. https://doi.
org/10.1016/j.cpcardiol.2022.101227

11. botinos C.A., ITorocosa H.B., Aamenec A.A. u ap. Kapano-
BackyisipHas ipodruiaktuka 2022. Poccuiickue HallmoHaNbHbBIE PeKo-
MeHmawmu. Poccutickuti kapouonocuueckuti sicypran. 2023;28(5):119—
249. https://doi.org/10.15829/1560-4071-2023-5452

Boytsov SA, Pogosova NV, Ansheles AA, et al. Cardiovascu-
lar prevention 2022. Russian national guidelines. Russian Jour-
nal of Cardiology. 2023;28(5):119-249. (In Russ.). https://doi.
org/10.15829/1560-4071-2023-5452

12. Bacroxk 10.A., I'enymnu I'E., Emenuna E.W. u np. Co-
[TACOBAHHOE MHEHHE POCCHUCKHUX IKCIIEPTOB 10 MPOPUIAKTHKE,
JIMAarHOCTHKE U JICUCHUIO CEPIAEYHO-COCYIHCTOH TOKCHYHOCTH
IIPOTHBOOIYXOJICBOII Tepanuu. Poccutickuil Kapouonroeuyeckuil
acypnan.  2021;26(9):152-233.  https://doi.org/10.15829/1560-
4071-2021-4703

Vasyuk YuA, Gendlin GE, Emelina EI, et al. Consensus state-
ment of Russian experts on the prevention, diagnosis and treatment
of cardiotoxicity of anticancer therapy. Russian Journal of Cardiol-
0gy. 2021;26(9):152-233. (In Russ.). https://doi.org/10.15829/1560-
4071-2021-4703

13. Lyon AR, Lopez-Fernandez T, Couch LS, et al; ESC Sci-
entific Document Group. 2022 ESC Guidelines on cardio-oncology

12

developed in collaboration with the European Hematology Asso-
ciation (EHA), the European Society for Therapeutic Radiology
and Oncology (ESTRO) and the International Cardio-Oncology
Society (IC-OS). Eur Heart J. 2022;43(41):4229-4361. Published
correction appears in Eur Heart J. 2023;44(18):1621. PMID:
36017568. https://doi.org/10.1093/eurheartj/chac244

14. Caspani F, Tralongo AC, Campiotti L, Asteggiano R,
Guasti L, Squizzato A. Prevention of anthracycline-induced cardio-
toxicity: a systematic review and meta-analysis. Intern Emerg Med.
2021;16(2):477-486. PMID: 33011930. https://doi.org/10.1007/
s11739-020-02508-8

15. Bap6apam O.JI., Kapnos 0.A., Kamranan B.B. u ap. Cra-
OuibHas UIIeMHYecKast 60Je3Hb cepaua. KinHuyeckne peKoMeH-
narn 2020. Poccutickuii kapouonoeuueckuii socypran. 2020;25(11):
201-250.

Barbarash OL, Karpov YuA, Kashtalap VV, et al. 2020 clini-
cal practice guidelines for stable coronary artery disease. Russian
Journal of Cardiology. 2020;25(11):201-250. (In Russ.).

16. Tepemenko C.H., IllecrakoBa M.B., Arees ®.T. u np.
Henecoobpa3HOCTh Ha3HaueHUs AanariuIo3nHa Juist mpoduiak-
THUKH HeONaronpusITHBIX UCXOIOB XPOHUYECKON CepaevHOil Helo-
CTaTOYHOCTH y TAIMEHTOB CO CHIDKCHHOH (pakumeil BbIOpoca.
Pezomonust coBera 3KCHEPTOB. Poccutickuil Kapouono2udeckutl
arcypran.2020;25(5):114-120.https://doi.org/10.15829/1560-4071-
2020-3919

Tereshchenko SN, Shestakova MV, Ageev FT, et al. Rationale
for dapaglifiozin administration for the prevention of adverse out-
comes in patients with heart failure with reduced ejection frac-
tion. Expert consensus statement. Russian Journal of Cardiology.
2020;25(5):114-120. (In Russ.). https://doi.org/10.15829/1560-
4071-2020-3919

17. Kob6anasa XK./I., MenosmmkoB B.B., Emmnwuszos H.B.
Ha mytn k xBagpoTepanum cepaeyHON HEITOCTATOYHOCTH C HH3-
kol (pakumel BbIOpOCa: AaHHbIE BTOPUYHBIX aHainn30B DAPA-
HF. Poccuiickuii kapouonoeuueckuii sicypruan. 2020;25(5):71-80.
https://doi.org/10.15829/1560-4071-2020-3870

Kobalava ZhD, Medovchshikov VV, Yeshniyazov NB. Towards
quadruple therapy for heart failure with reduced ejection fraction:
DAPA-HF secondary analysis data. Russian Journal of Cardiology.
2020;25(5):71-80. (In Russ.). https://doi.org/10.15829/1560-4071-
2020-3870

18. Avagimyan A, Fogacci F, Pogosova N, et al. Diabetic car-
diomyopathy: 2023 update by the International Multidisciplinary
Board of Experts. Curr Probl Cardiol. 2023;49(1 Pt A):102052.
PMID: 37640176. https://doi.org/10.1016/j.cpcardiol.2023.102052

19. ABarumsa A.A. BriusHue TpuMeTasuanHa Ha KapHoMe-
TPHI0 MHOKap/ia MPU BBEJICHUH JOKCOPYOHIMH-IIMKI0(DOochamMu-
HOM xuMuoTepanuu. Meduyuna ¢ Kysdacce. 2022;21(2):25-29.

Avagimyan AA. Effect of trimetazidine on myocardial karyom-
etry during the doxorubicin-cyclophosphamide mode of chemo-
therapy prescription. Medicine in Kuzbass. 2022;21(2):25-29.
(In Russ.).

20. Avagimyan A, Kakturskiy L. Trimetazidine as a modi-
fier of chemotherapy-induced endothelium homeostasis distur-
bances. Cardiology in Belarus. 2022;14(3):263-272. https://doi.
org/10.34883/pi.2022.14.3.001

21. Asarnmsz A.A., Kakrypckwuii JI.B. Tpumerasunus kak Mo-
JTU(UKATOP JTOKCOPYOUIMHIMKIOPOCHAMUTHON TUIEPIUCTHUITH-
nemur. Cubupckutl JHcypHal KIUHUYECKOU U IKCNEPUMEHMALbHO
meouyunvr. 2022;37(2):105-111. https://doi.org/10.29001/2073-
8552-2022-37-2-105-111

Avagimyan AA, Kakturskiy LV. Trimetazidine as a modifier
of doxorubicint+cyclophosphamide induced hyperdyslipidemia.
The Siberian Journal of Clinical and Experimental Medicine.



OpuruHanbHble ctatbi / Original articles

2022;37(2):105-111. (In Russ.). https://doi.org/10.29001/2073-
8552-2022-37-2-105-111

22. Avagimyan A. Hyperhomocysteinemia as a link of che-
motherapy-related endothelium impairment. Curr Probl Cardiol.
2022;47(10):100932. PMID: 34313228. https://doi.org/10.1016/j.
cpecardiol.2021.100932

23. Avagimyan A, Heshmat-Ghahdarjiani K, Kakturskiy L.
Trimetazidine as a modifier of chemotherapy-induced cardiovas-
cular redox-homeostasis disturbances. Cardiology in Belarus.
2022;14(4):404-411 https://doi.org/10.34883/pi.2022.14.4.004

24. Avagimyan A, Sheibani M, Pogosova N, et al. Possibili-
ties of dapagliflozin-induced cardioprotection on doxorubicin +
cyclophosphamide mode of chemotherapy-induced cardiomyopa-
thy. Int J Cardiol. 2023;391:131331. PMID: 37666280. https://doi.
org/10.1016/j.ijjcard.2023.131331

25. Ng SM, Neubauer S, Rider OJ. Myocardial metabolism
in heart failure. Curr Heart Fail Rep. 2023;20(1):63-75. PMID:
36800045. PMCID: PMC9977885. https://doi.org/10.1007/s11897-
023-00589-y

26. Sheibani M, Azizi Y, Shayan M, et al. Doxorubicin-induced
cardiotoxicity: an overview on pre-clinical therapeutic approach-
es. Cardiovasc Toxicol. 2022;22(4):292-310. PMID: 35061218.
https://doi.org/10.1007/s12012-022-09721-1

27. Iqubal A, Iqubal MK, Sharma S, et al. Molecular mech-
anism involved in cyclophosphamide-induced cardiotoxicity:
old drug with a new vision. Life Sci. 2019;218:112—131. PMID:
30552952. https://doi.org/10.1016/j.1£5.2018.12.018

28. Hou J, Yuan Y, Chen P, et al. Pathological roles of oxi-
dative stress in cardiac microvascular injury. Curr Probl Cardiol.
2023;48(1):101399. PMID: 36103941. https://doi.org/10.1016/].
cpcardiol.2022.101399

29. Marzilli M, Vinereanu D, Lopaschuk G, et al. Trimetazi-
dine in cardiovascular medicine. /nt J Cardiol. 2019;293:39—44.
Published correction appears in /nt J Cardiol. 2020;320:26. PMID:
31178223. https://doi.org/10.1016/j.ijcard.2019.05.063

30. Shu H, Peng Y, Hang W, Zhou N, Wang DW. Trimetazi-
dine in heart failure. Front Pharmacol. 2021;11:569132. PMID:
33597865. PMCID: PMC7883591. https://doi.org/10.3389/fphar.
2020.569132

31. Belosludtsev KN, Starinets VS, Belosludtsev MN, Mikhe-
eva IB, Dubinin MV, Belosludtseva NV. Chronic treatment with
dapagliflozin protects against mitochondrial dysfunction in the
liver of C57BL/6NCtl mice with high-fat diet/streptozotocin-in-
duced diabetes mellitus. Mitochondrion. 2021;59:246-254. PMID:
34144205. https://doi.org/10.1016/j.mit0.2021.06.008

32. Yu J, Zhao H, Qi X, et al. Dapagliflozin mediates Plin5/
PPARa signaling axis to attenuate cardiac hypertrophy. Front Phar-
macol. 2021;12:730623. PMID: 34630108. PMCID: PM(C8495133.
https://doi.org/10.3389/fphar.2021.730623

33. Xing YJ, Liu BH, Wan SJ, et al. A SGLT2 inhibitor dapa-
gliflozin alleviates diabetic cardiomyopathy by suppressing high
glucose-induced oxidative stress in vivo and in vitro. Front Phar-
macol. 2021;12:708177. PMID: 34322029. PMCID: PMC8311522.
https://doi.org/10.3389/fphar.2021.708177

34. Nakamura K, Miyoshi T, Yoshida M, et al. Pathophysiol-
ogy and treatment of diabetic cardiomyopathy and heart failure in
patients with diabetes mellitus. Int J Mol Sci. 2022;23(7):3587.
PMID: 35408946. PMCID: PMC8999085. https://doi.org/10.3390/
1jms23073587

35. Jhund PS, Kondo T, Butt JH, et al. Dapagliflozin across the
range of ejection fraction in patients with heart failure: a patient-
level, pooled meta-analysis of DAPA-HF and DELIVER. Nat Med.
2022;28(9):1956-1964. PMID: 36030328. PMCID: PM(C9499855.
https://doi.org/10.1038/s41591-022-01971-4

36. Furtado RHM, Raz I, Goodrich EL, et al. Efficacy and
safety of dapagliflozin in type 2 diabetes according to baseline
blood pressure: observations from DECLARE-TIMI 58 trial. Cir-
culation. 2022;145(21):1581-1591. PMID: 35510542. https://doi.
org/10.1161/CIRCULATIONAHA.121.058103

37. Heerspink HIJL, Stefansson BV, Correa-Rotter R,
et al; DAPA-CKD Trial Committees and Investigators. Dapa-
gliflozin in patients with chronic kidney disease. N Engl J Med.
2020;383(15):1436-1446. PMID: 32970396. https://doi.org/
10.1056/NEJM0a2024816

38. Faggiano A, Gherbesi E, Cardinale D, Vicenzi M, Ca-
rugo S. SGLT2-i prevent left ventricular dysfunction induced by
anthracycline in mouse model: a systematic-review and meta-
analysis. Vascul Pharmacol. 2023;150:107171. PMID: 37061151.
https://doi.org/10.1016/j.vph.2023.107171

CBepeHMns 06 aBTopax

ABarumMsiH AlIoT ApMaHOBHY, K. M. H., aCCUCTEHT Kadeapbl
IaTOJIOTUYECKON aHATOMUH U KIIMHU4Yeckoi Mmopdornorun, EpeBan-
CKUI rocynapCcTBEHHbIM MEINIIMHCKUN yHUBepcuTeT uM. M. I'epa-
u (Epesan, Apmenns). https://orcid.org/0000-0002-5383-8355

Tpodumenko Aprem UBaHoBHY, K. M. H., JOICHT Kadeapbl
natoyiornueckoil  gusmonorny, KyOaHCKMII TroCynapCcTBEHHBIH
menunuHckuil yHuBepeurer (Kpacnonmap, Poccus). https:/orcid.
org/0000-0001-7140-0739

Moxamman leiioanu, PhD, accuctent xadeapsr papmaxo-
JIOTHH, IIKOJIA MEAUIMHBI, IpaHCKMH yHUBEPCUTET MEJUIIMHCKUX
Hayk (Terepan, Upan). https://orcid.org/0000-0003-2495-2957

Kaktypceknii JleB BaagummpoBudy, a. M. H., mpodeccop,
wieH-koppecnionzienT PAH, nayunsiii pyxoBoautens Hayuno-uc-
CJIC/IOBATEJILCKOTO MHCTUTYTa MOPQOJIOTHH YeJOBeKa MM. aKasl.
A.Il. ABupiHa, Poccuiickuii Hay4qHBIN HEHTP XUPYPTUU UM. aKaj.
B.B. ITerposckoro (Mocksa, Poccns). https://orcid.org/0000-0001-
7896-2080

YpazoBa Osabra HBanoBHa, 1. M. H., mpodeccop, UIeH-
xoppecrnionzieHT PAH, 3aBenmyromast kadenpoil natodusnonaoruy,
Cubupckuii rocynapcTBeHHbBIH MeqUITUHCKUH yHUBepcnTeT (ToMck,
Poccust). https://orcid.org/0000-0002-9457-8879

HaBacapasu I'pusenbaa AcarypoBHa, K. M. H., ipodeccop
kadenps! natopuznonoruu, EpeBaHckuii rocynapcTBeHHbIH MeH-
nuHCKHH yauBepcuteT uM. M. I'eparm (EpeBan, Apmenus). https:/
orcid.org/0000-0001-9476-4535

JixunosH 3unauaa TuraiaoBHa, 1. M. H., mpodeccop, 3aBeay-
rouias kadeapoil mponeneBTUKH BHYTpeHHUX Oose3Held, EpeBan-
CKMI TOCYapCTBEHHbII MEIUIMHCKUI yHUBepcuTeT uM. M. Te-
pauu (EpeBan, Apmenus). https://orcid.org/0000-0003-0471-8397

CynamBuwim Homap BaxrtanroBuu, PhD, noment, mpuria-
LICHHBIH MpernojaBareNb NPaKTUYECKOrO IEHTpa Hay4YHbIX HaBbI-
k0B, TOMIMCCKHN TOCYIapCTBEHHBI MEAWIIUHCKUI YHHUBEPCHUTET
(Tounucwu, I'pysus). https://orcid.org/0000-0002-9005-8577

TIadynus Jlyn3a Uio3aeBHa, 1. M. H., TUPEKTOP MPAKTUIECKO-
IO IEHTPA HAy4YHBIX HABBIKOB, JOLEHT Kadeaps! (hapMakoIOrHy,
ToOunmccknii rocyapCTBEHHBI MeIUIMHCKIH yHUBepcuteT (Tou-
mcu, ['pysus). https://orcid.org/0000-0003-0856-2684

Topracauaze Hana CepreeBna, PhD, mpodeccop, 3aBemyro-
mast kadenpoil conuanbHOU U KIMHUYecKkor (apmanuu, TOwmc-
CKMH TOoCynapCTBeHHBIH MemunuHCcKuil yHuBepcuter (TOwmmucw,
I'pysus). https://orcid.org/0000-0002-4563-5224

Xamunoa ®@apuna MyuHOBHA, K. M. H., JOLIEHT, 3aBEYIO-
miast kaepoii marojaoruueckoit anaromun, CaMapKaHICKUi rocy-
JAPCTBEHHBIN MeauIUMHCKUH yHuBepcuter (Camapkann, Y30eku-
cran). https://orcid.org/0000-0001-6084-7025

MaprembsinoBa JIroaMuia AjleKCaHAPOBHA, K. M. H., IOLICHT,
3aBefyronias kadeapoi maronorundeckoir anaroMuu, [oMenbCKuin

13


https://orcid.org/0000-0003-2495-2957
https://orcid.org/0000-0001-7896-2080
https://orcid.org/0000-0001-7896-2080
https://orcid.org/0000-0002-9457-8879
https://orcid.org/0000-0001-9476-4535
https://orcid.org/0000-0001-9476-4535
https://orcid.org/0000-0003-0471-8397
https://orcid.org/0000-0002-9005-8577
https://orcid.org/0000-0003-0856-2684
https://orcid.org/0000-0002-4563-5224

VIHHOBaLOHHan MeaunumHa KybaHu. 2023;8(4):6-14 / Innovative Medicine of Kuban. 2023;8(4):6-14

roCy/lapCcTBeHHBI MemunuHCcKuil yHuBepcuter (I'omens, bena-
pycs). https://orcid.org/0000-0003-0532-148X

Iorocosa Hana BaunkoBHa, 1. M. H., mpodeccop, 3aMecTh-
TeJIb T€HEPAJIBbHOIO AUPEKTOpa 10 Hayke M NPOQUIAKTHYECKON
kapauonornu, HarponansHbI MEAUIIMHCKIN UCCIIEI0BATEIbCKHIH
neHtp kapauwonoruu mm. akan. E.M. Yazosa (Mocksa, Poccus).
https://orcid.org/0000-0002-4165-804 X

Cappadzaneran Huzaa, PhD, nouernslii npodeccop, nupex-
Top MHCTHTYTa KapAMOBaCKyIApPHBIX HcclenoBaHui BcemupHoil
opraHM3anuu 31paBooxpaHeHus, McdaxaHckuil yHUBEpCUTET Me-
munnHcknx Hayk (Mcdaxan, Upan). https://orcid.org/0000-0002-
8352-0540

Konduukr unrepecon
Aemopul 3aa61510m 06 OMCYymMcmeuy KOHPAUKMA UHMEPECOS.

Author credentials

Ashot A. Avagimyan, Cand. Sci. (Med.), Assistant Professor
at the Department of Pathological Anatomy and Clinical Morphol-
ogy, Yerevan State Medical University after M. Heratsi (Yerevan,
Armenia). https://orcid.org/0000-0002-5383-8355

Artem I. Trofimenko, Cand. Sci. (Med.), Associate Pro-
fessor at the Pathological Physiology Department, Kuban State
Medical University (Krasnodar, Russian Federation). https://orcid.
org/0000-0001-7140-0739

Mohammad Sheibani, PhD, Assistant Professor at the Depart-
ment of Pharmacology, School of Medicine, Iran University of Med-
ical Sciences (Tehran, Iran). https://orcid.org/0000-0003-2495-2957

Lev V. Kakturskiy, Dr. Sci. (Med.), Professor, Corresponding
Member of the Russian Academy of Sciences, Scientific Director
of the Research Institute of Human Morphology named after Aca-
demician A.P. Avtsyn, Russian Scientific Center of Surgery named
after Academician B.V. Petrovsky (Moscow, Russian Federation).
https://orcid.org/0000-0001-7896-2080

Olga I. Urazova, Dr. Sci. (Med.), Professor, Corresponding
Member of the Russian Academy of Sciences, Head of the Patho-
physiology Department, Siberian State Medical University (Tomsk,
Russian Federation). https://orcid.org/0000-0002-9457-8879

14

Grizelda A. Navasardyan, Cand. Sci. (Med.), Professor at the
Department of Pathophysiology, Yerevan State Medical University
after M. Heratsi (Yerevan, Armenia). https://orcid.org/0000-0001-
9476-4535

Zinaida T. Jndoyan, Dr. Sci. (Med.), Professor, Head of the
Internal Disease Propedeutics Department, Yerevan State Medi-
cal University after M. Heratsi (Yerevan, Armenia). https://orcid.
org/0000-0003-0471-8397

Nodar V. Sulashvili, PhD, Associate Professor, Guest Lec-
turer at the Practical Center for Scientific Skills, Tbilisi State
Medical University (Tbilisi, Georgia). https://orcid.org/0000-
0002-9005-8577

Luiza 1. Gabunia, Dr. Sci. (Med.), Director of the Practical
Center for Scientific Skills, Associate Professor at the Pharmacolo-
gy Department, Tbilisi State Medical University (Tbilisi, Georgia).
https://orcid.org/0000-0003-0856-2684

Nana S. Gorgaslidze, PhD, Professor, Head of the Department
of Social and Clinical Pharmacy, Tbilisi State Medical University
(Thbilisi, Georgia). https://orcid.org/0000-0002-4563-5224

Farida M. Khamidova, Cand. Sci. (Med.), Associate Profes-
sor, Head of the Pathological Anatomy Department, Samarkand
State Medical University (Samarkand, Uzbekistan). https://orcid.
org/0000-0001-6084-7025

Ludmila A. Martemyanova, Cand. Sci. (Med.), Associate
Professor, Head of the Pathological Anatomy Department, Gomel
State Medical University (Gomel, Belarus). https://orcid.org/0000-
0003-0532-148X

Nana V. Pogosova, Dr. Sci. (Med.), Professor, Deputy Gen-
eral Director for Science and Preventive Cardiology, National
Medical Research Centre of Cardiology named after Academician
E.I. Chazov (Moscow, Russian Federation). https://orcid.org/0000-
0002-4165-804X

Nizal Sarrafzadegan, PhD, Distinguished Professor, Director
of the Isfahan Cardiovascular Research Institute, Isfahan Univer-
sity of Medical Sciences (Isfahan, Iran). https://orcid.org/0000-
0002-8352-0540

Conflict of interest: none declared.


https://orcid.org/0000-0002-4165-804X
https://orcid.org/0000-0003-2495-2957
https://orcid.org/0000-0001-7896-2080
https://orcid.org/0000-0002-9457-8879
https://orcid.org/0000-0001-9476-4535
https://orcid.org/0000-0001-9476-4535
https://orcid.org/0000-0003-0471-8397
https://orcid.org/0000-0003-0471-8397
https://orcid.org/0000-0002-9005-8577
https://orcid.org/0000-0002-9005-8577
https://orcid.org/0000-0003-0856-2684
https://orcid.org/0000-0002-4563-5224
https://orcid.org/0000-0002-4165-804X
https://orcid.org/0000-0002-4165-804X

	_Hlk148523507
	_Hlk139010478
	_Hlk139010592
	_Hlk135033250
	_Hlk139010368
	_GoBack
	_Hlk147228094
	_Hlk131946855
	_Hlk147313563
	_Hlk134792023
	_Hlk147231706
	_Hlk143104231
	_GoBack
	Comparison of Cardioprotective Effects 
of Dapagliflozin and Trimetazidine in the Model 
of Doxorubicin-Cyclophosphamide Cardiotoxicity
	Treatment Outcomes in STEMI Patients 
With No/Slow-Reflow Phenomenon, Depending on Age
	Options to Determine the Time for Conversion Osteosynthesis 
in Patients With Multiple Trauma
	Prevention of Pacemaker Malfunctions in Patients 
With Bradyarrhythmia: Results of a Single-Center Follow-up
	Survival of Patients With Primary Cutaneous Melanoma 
Based on the Level of the Surface Protein PD-L1 in the Tumor Tissue 
and the Surgical Treatment Option
	Congenital Heart Diseases: Risk Factors 
and Ultrasound Diagnostic Potential at the First Screening
	Model for Predicting the Risk of Bronchopleural Fistula 
After Pneumonectomy for Destructive Pulmonary Tuberculosis
	Оценка качества жизни пациентов после туберкулеза легких
	Role of Contrast-Enhanced MRI in Diagnosing Brain Metastases 
in Patients With Lung Cancer
	Surgical Treatment Methods for Tricuspid Valve Infective Endocarditis
	In Vivo Modeling of Complicated Necrotizing Enterocolitis
	Evaluation of the Fixation Method and the Intraperitoneal 
Mesh Location Effect on Adhesion Formation, Deformation, 
and Shrinkage of the Mesh in Large Animals
	Intravascular Treatment of Extracranial Internal 
Carotid Artery Dissection
	Kuban School of Thought in Thoracic Surgery: 
History of Its Formation and Development
	Biomarkers of Progressive Fibrosing Interstitial Lung Diseases
	Analgesia in Patients After Coronary Artery Bypass Grafting
	Targeted Therapy for Cystic Fibrosis in Children
	Stanislav Vladimirovich Ochapovsky. The 145th Anniversary 
of the Birth of the Renowned Ophthalmologist, 
Doctor of Medical Science, Professor

