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B nanzoM 0630pe JimTepaTyphl IPeCTABIIIN aHAIN3 Iy OJIMKAIIUEL, TIOCBSIIIEHHBIX HCIIOIb30BAHUIO CEJIEKTUBHOTO
ArOHKCTA (Ly-aJIPEHEPTNYECKUX PEIENTOPOB (ay-AP) iekeMeieToMuInHa B KauecTBe Kap/inopoTeKTopa Ipu Kap/mo-
XUPYPIUIECKUX OTeparusax. KpaTko nsiouim neTopuiyeckre aCeKThl BHEJIPEHHS aTOHNUCTOB y-AP B TpakTuKy aHe-
CTe3N0JIOTUN-peannmarosioruy. [IpoananmanpoBam BO3MOKHBIE MEXaHU3MbI KAPANOIIPOTEKTOPHOTO JEHCTBUS JIEKC-
MezileToMuHA (IIEHTPAJIBHBIN CUMIIATOIN3U3, OJIArONPUSTHOE BJIMSHUE HA I KOPOHAPHOTO KPOBOTOKA U
yMeHblieHre 3dhdeKkTa KOPOHAPHOTO «00KPAIBIBAHUS» MCXOIHO UIIIEMU3UPOBAHHBIX 30H MHOKAP/A, TPOTUBOBOCIIA-
JINTEJIbHBIN 1 aHTHOKCHIAaHTHBIHN 3 deKT, peyTpesk/ienne akTuBalnm anonrosa). [Ipoanansuposain anibie 9Kc-
MIePUMEHTAILHBIX UCCIIEI0BAHMIA, TIOCBAIIEHHDIX IeKCMe/IeTOMIIMHOBOM Kap/imonpoTteknnu. Paccmorpernu pesyaisra-
ThI KIMHMYECKUX UCCJIEI0BAHUN, BKIFOYAst JaHHbIE METa-aHAIU30B. V3/10KUIN JaHHbIE O OJIArONPUATHOM BJIMSHUN
JIeKCMeZIeTOMH/IHA Ha pasJIMyHble ToKa3aTe Iy T0CIeoNepallMoHHOr0 1Iepro/ia, BKII0Yas CHIDKeHUe PUCKA Pa3BUTHS
Jenupst, 00111e OCJOKHEHMSI KAPAUOXUPYPIUYECKUX BMELIATEBCTB ¥ JIETATLHOCTD O0JIbHBIX. [IpecTaBuiiv jaHHbie
0 Kap/IMOIPOTEKTOPHBIX CBOUCTBAX JIEKCMEETOMUINHA Y XUPYPIrUYeCKX OOJIbHBIX, KOTOPBIM BBIIIOJIHSIOT HEKAP/IH-
aJIbHbIE BMEIATENTBCTBA, OCOOEHHO COCY/IMCTBIE, BKIIOYAsT OTIEPAIINI BHICOKOTO PUCKA Ha aopTe. BoImorHmm cpaBHu-
TeJIbHBIN aHAJIN3 Pe3yJIBTaTOB KIIMHUIECKUX MCCIEIOBAHIH, N3YYaBIINX A€KCMEIeTOMUMHOBYIO KapAHOTPOTEKITHIO
[PH OIEPAIMSIX ¢ UCKYCCTBEHHBIM KpoBooOpatieHneM. OIicain KOMIUIEKC MOJIE3HbIX (hapMaKoJIorndeckKux s¢dek-
TOB JIEKCMEIETOMU/IMHA [IPU aHECTE3UO0JION0-PEAHUMATOIOIMYECKOM 00€CIIeYeHUH KapIUOXUPYPIHUECKIX OTIePalluii,
B TOM 4HCJie Y OOJIbHBIX TIOKUIIOTO U CTapuecKoro Bo3pacra. Clenaiiy BbIBOJI, YTO JIEKCMEIETOMUIINHOBAsI KAPAUOIIPO-
TEKI[US B PA3JIMYHBIX 00JIACTSX XUPYPIHU, HECOMHEHHO, IMEET XOPOIIIHE TIEPCIIEKTUBDL

Knioueevte cnosa: dexcmedemomudui; adsiosanmnas Kapouonomexuyust; azoHUCmyl &y-A0PEHePeUteckKux peyen-
MOPOB; CUMNATNOIUIUC; UCKYCCMBEHHOE KPOBOOOPAUEHUe; OCIONCHEHUSL KAPOUOXUPYPZUUECKUX ONePaulL

The literature review presents an analysis of publications on the use of a selective a,-adrenergic receptor agonist (cy-
AR) dexmedetomidine as a cardioprotector in cardiosurgical interventions. It summarizes historical aspects of the intro-
duction of a,-AR agonists in the intensive care practice. It analyzes possible mechanisms of the cardioprotective effect of
dexmedetomidine (central sympatholysis, favorable effects on the coronary circulation and relief of the coronary steal syn-
drome in originally ischemized areas of the myocardium, anti-inflammatory and antioxidant effects, and prevention of apop-
tosis activation). Data from experimental studies of dexmedetomidine cardioprotection were analyzed. Results of clinical
studies, including data of meta-analyses, were discussed. It dwells on data on the favorable effect of dexmedetomidine on
various parameters of the postoperative period, including a decreased risk of delirium, general complications of cardiosur-
gical interventions, and the mortality rate in patients. It presents data on cardioprotective properties of dexmedetomidine
in surgical patients who undergo non-cardiac interventions, particularly vascular ones, including high risk surgeries in the
aorta. A comparative analysis of results of clinical trials studying the dexmedetomidine cardioprotection during surgeries
with extracorporeal circulation was performed. A range of pharmacological effects of dexmedetomidine during anesthesio-
logical support of cardiac surgeries, including those in elderly and senile patients, was described. It has been concluded that
the dexmedetomidine cardioprotection in the various fields of surgery is obviously very promising,
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corporeal circulation; complications of cardiac surgery
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Beenenne

[Tpo6rema KapAMOMPOTEKITN B KapANOXUPYP-
WY U KaPANOAHECTE3NOJIOTUN UMEET HETTPEXOISIITY IO
HAyIHO-TTPAKTHIECKYT0 akTyasbHocTh [1]. Hanboee
paspabOTaHHBIM BapMaHTOM HWHTPAOIEPAIOHHON
3alIUTBI MHOKap/a siBJsierTcst kapauorierus. [1pu 3a-
mpoce «kapauoruierusi> PubMed mpemmaraer Gosiee
15 TBICSY CCHLITOK HA WCC/IEIOBAHUS, BLITTOJHEHHDIE B
1955—2016 rr. [Tpuyem B TIoCI€IHIE TOIBI HHTEPEC K
npobaemMe He TONHKO He CTHXAET, HO BO3PACTAET: B
1986 r. Gb1710 oMy bIMKOBaHO 297 pabot, B 2005 — 326,
aB 2014 — yxe 544. B HemaBHo omyOIMKOBAHHOM JTe-
TaJIBHOM 0030pe [2], MOCBSIEHHOM KapMOILJIeIUH,
ABTOPBI TIPUBOJSAT UCTOPUIO METOMA, YKA3hIBas, UTO
oH Geper Hauaso emie B 1883 1., korma S.Ringer mpo-
JIEMOHCTPUPOBAJ MOIIHOE Kap/HOJENPECCUBHOE
nevictBre noHOB K+. PazBuTie mpuHIIUIIOB 3aIUTHI
cep/iiia BO BpeMsi KaJ[MOXMPYPrHUYECKUX Oreparnit
Havasoch B 1950-x ronax, xkorma D. G. Melrose u co-
aBT. OIUCATH «ILJTAHOBYIO» OCTAHOBKY CEpJlia C T10-
MOIIBIO THUTIepKaneMudeckoit kposn [3],a C. R. Lam
U COABT. 4] BBeM TEPMUH «KAPAUOILJIETHSI>, OTTNCAB
AIETHJIXOJIMHOBYIO OCTAHOBKY CEP/IIIa MPU KOPPEK-
I[IH BPOJKJIEHHOTO [TOPOKA CEP/IIA B YCJIOBHSIX UCKYC-
crBernoro kposoobOparienuss (MK). 1960—1970-¢
TO/IbI O3HAMEHOBAJINCH AKTUBHBIMU UCCJIE0BAHIISIMI
B 00J1aCTH XOJI0A0BOI 1 (hapMaKOJOrMYeCKOI 3allu-
TBI MUOKap/a [2], TeM He MeHee TTIOTHOTO Y/I0BJIETBO-
PEHUsT Pe3yJITaThl TIPUMEHEHUsT PA3IUYHBIX METO-
JIVK He 00eCTIETNIIN.

B 1972 1. D. A. Cooley u coasr. [5] omucanu Ts1-
JKesioe periepdy3noHHOE TMOBPEXKIEHNE MUOKap/a,
KIMHIYECKYI0 KapTHHY KOTOPOTO OOPa3HO HA3BAJM
«KaMeHHoe cepiiries. B aToM jke HoMepe JKypHata ObI-
Jja omybsmkoBana cratbs A. M. Katz u M. Tada [6],
3aroJIOBOK KOTOPOI MOKHO TiepeBecTr Kak «Kamen-
HOe cepire»: BBI30B OmoxmMmuky». K mactosmiemy
BpPeMEHN HAKOILIEH OTPOMHBIN MACCUB HAyYHO-TTPAK-
THYIECKOH MHHOPMATINH, KACATOTIENCsT TPOOIeMDI 3a-
MINTHI MUOKap/ia oriepupyemMoro cepzia. Cyiecrsen-
HO PACIIUPIINCH TPEACTABIEHIS O MATO(DU3HOTOT I
" OHOXWMHUHU WIIEMUYECKU-Perep(y3noHHOTO 1M0-
BpeskaeHus cepaednoit Mprmist [7—10]. Chopmymm-
POBAHbBI TIPUHITUIILI KAPAMOTLIETHH, KOTOPBIE JTOJIK-
Hbl ~ 00eCcreuynTh  MaKCUMAJbHO  HaJEKHYIO
MpOGUIAKTUKY HIEMUYECKU-Penep(y3nOHHbBIX Ha-
pymrennti B muokapre [11, 12]: ymenbirerme motped-
HOCTH B KHUCJIOPOJIE, YMEHDIIEHNE TIePerpy3KN NOHa-
MU KaJIbI[UsI, YMEHBIIEHUE OTeKa, IO/IepKaHme
JOCTaBKHU U WMCTOJb30BaHUS CyOCTPATOB, OMTUMUI3a-
st MeTabosmama. HecMoTpst Ha pazpaboTKy 1 BHEJT-
peHre Pa3IuIHbIX MPOIHCEN KapAUOTLIETHIECKUX
PaCcTBOPOB, HCIIOJH30BAHUE YCOBEPIIEHCTBOBAHHDBIX
BapUaHTOB UX JIOCTABKU K MUOKAPIY, ONTHMU3AIIIO
TEMITEPATYPHOTO PEKUMA MOCTEAHETO, B OTAETBHBIX
KJINHUYECKIX CUTYAIUSIX MAKCUMATIbHO d(hherTms-
HOU TIPOMPUIAKTUKN TOCTEACTBUI NIIEMUU-PETIeP-

Introduction

The problem of cardioprotection in cardiac
surgery and cardiac anesthesiology has permanent
scientific and practical relevance [1]. Cardioplegia is
the most well-developed option of the intraoperative
myocardial protection. The PubMed search request
«cardioplegia» offers more than 15 thousand links to
studies performed from 1955 until 2016. At that, the
interest to the problem has not decreased; on the
contrary, it has been increasing: in 1986, 297 works
were published, while in 2005 there were 326 works
and already 544 publications in 2014. In a recently
published detailed review [2] on cardioplegia the
authors presented the history of the method and
mentioned that it dated back to 1883, when S.
Ringer demonstrated a potent cardiodepressive
effect of K* ions. The development of principles for
the heart protection during cardiac surgeries began
in 1950s, when the D. G. Melrose et al. described a
«routine» cardiac arrest using hyperkalemic blood
[3], and C. R. Lam et al. [4] introduced the term
«cardioplegia» by describing the acetylcholine car-
diac arrest during correction of a congenital heart
defect using extracorporeal circulation (EC). 1960s
and 1970s were marked by active researches in the
field of cold and pharmacological myocardial protec-
tion [2], however, application of different techniques
have failed to provide satisfactory results.

In 1972, D. A. Cooley et al. [5] described a
severe reperfusion damage of myocardium, whose
clinical presentation was metaphorically called a
«stone hearts. The same issue of the magazine pub-
lished an article by A. M. Katz u M. Tada [6] entitled
«The «stone heart»: a challenge to the biochemist.»
A great amount of theoretical and practical informa-
tion related to the myocardial protection during car-
diac surgeries has been accumulated to date. The
view on the pathophysiology and biochemistry
ischemic reperfusion damage of the myocardium has
expanded greatly [7—10]. Principles of cardioplegia
were formulated, which should provide the most reli-
able prevention of ischemic-reperfusion myocardial
damage [11, 12]: reducing the need for oxygen,
reducing the overload of calcium ions, reducing
swelling, maintaining the delivery and use of sub-
strates, metabolic optimization. Despite the develop-
ment and introduction of various formulations of
cardioplegic solutions, the use of improved versions
of their delivery to the myocardium, and optimiza-
tion of myocardial temperature regime, maximum
possible effective prevention of effects of ischemic-
reperfusion in certain clinical situations could not be
reached [12]. That is why the possibility of addition-
al pharmacological (adjuvant) cardioprotection pro-
vided by different drugs that are (less often) or are
not a component of cardioplegic solutions has been
always attracting the attention of clinicians. The use
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¢ysnun moctmups He ymaercs [12]. VimeHHO TOaTOMY
BO3MOKHOCTH JIOTIOJTHUTENBHON (hapMaKoormiec-
KO (abI0BaHTHAS ) KAPAMUOIIPOTEKIINH, OOecIieunBa-
€MOIl TeMU WJIN WHBIMU JIEKAPCTBEHHBIMU CPEJICTBA-
MW, He BXOSIINMHU WU BXOASIINME (pPeske) B COCTaB
KapAWOTJIETMYECKUX PACTBOPOB, TIOCTOSTHHO TIPUBJIE-
KaloT BHUMaHWe KIMHUAIIICTOB. OCOOEHHO aKTyalbHO
HCIIOJIb30BaHNE TaKUX a[BIOBAHTHBIX KapUOIPO-
OTEKTOPOB B TeX KJIWHUYECKUX CHUTYAIMsIX, KOT/a
TPAJUITMOHHBIE MEPbI 3alIUTHl MUOKap/a 3aTpy/IHe-
HBI WU HE TIOCTATOYHO A(D(HEKTUBHBL.

OpHUM 13 TIEPBHIX 0OPATHJI BHUMaHKE HAa BO3-
MOJKHBIE CJIOKHOCTH 3alUThl MUOKApP/a, JTeTEPMHU-
HUPOBAHHBIE eT0 TUTIEPTPODUEH 1 MopakeHueM KO-
poHapubix aprepuii, D. A. Cooley, koropsrii ¢
cBoumu koseramu B 1975 . mcaun [13]: «Kamennoe
CepIIIe» OCTOKHSIET TOTHKO A0PTATHHOE TPOTE3NPO-
BaHWe /WM KOPOHapHOe TyHTHpoBanue. [Ipeapac-
nosraraforye (GhakTopbl — XPOHUYECKAsT CepleuHast
HEIOCTaTOYHOCTh, TUTIEPTPODUST MUOKapaa u/Win
OKKJIIO3MOHHOE TOPAKEHUE KOPOHAPHBIX apTepHiis.
ITH jKe aBTOPBI TPEIOKIIN YIIYUIIaTh 3aIATY MU-
OKap/ia ¢ TTOMOTITBIO «BHYTPUBEHHOTO BBEICHMUS TTPO-
MIPAHOJIOJIA TIEPE IepeKaTHeM a0PThI», T.€., TI0 CYTH,
HCTIOJIb30BAHUE MEPbI 3TbIOBAHTHOM KapINOTPOTEK-
. [l mocsieiHelt B HacTosiIee BpeMsi paccMmar-
PUBAIOT UCIMOJb30BAHUE PA3JIUYHBIX IMPErnapaToB, B
YACTHOCTH ¢ -aiPEHOOIOKATOPOB, WHTAJISIIIMOHHBIX
AHECTETUKOB, JeBOCUMeH/aHa, ¢dochoKkpeaTnHa u
psifia IpyTux npemnapatos [14—18].

[MTupoko o6CysKaaeMbIM HaMpaBICHUEM TEPU-
OTIEPAITIOHHON KapAMOTPOTEKIINH SBJISIETCST CTIOJTh-
30BaHME arOHUCTOB Qy-A/[PEHEPTUIECKUX PETENTOPOB
(ay-AP). Nurepec aHecTe3nosioroB-peaHnuMaTOIOTOB
K HazHaueHutio kiroruamHa [19, 20] cmermics onpene-
JICHHBIM Pa3ovapoBaHueM, 0OYCIOBJICHHBIM IETBIM
pstoM o6ouHbIX ahdeKToB aToTo Tpenapata [21, 22].
Kpome Toro, pyTrHHOE MCTIOTh30BaHWE KIOHWINHA B
HACTOSIIIIEE BPEMsI TIPEICTABJISIETCS TIPOOIEMATHUHbIM,
TaK KaK 3TOT Mpenapar KiacCuuimpyercst Kak THITO-
TEeH3WBHOE CpecTBO. Vcmonb3oBanme ero BHYyTPUBEH-
HOW (hOPMBI CUNTAIOT TIOKA3aHHBIM TOJIBKO MTPH THUTIEP-
TOHWYECKNX KpW3ax, T.e. €ro Ha3HaueHue B
AHECTE3MOIOTHI-PEAHIMATOJIOTHN OTPAHITYEHO Jieue-
HIIeM OOJTBHBIX TUITEPTOHIUYECKO OOIE3HBIO.

B mocseame TOBI MHTEPEC K JIEKAPCTBEHHBIM
CpEeICTBAM HTOM TPYIIIBI CYIIECTBEHHO BO3POC B CBSI-
31 € BHEIPEHUEM KIMHUYECKYIO TIPAKTHKY JeKCMe-
neromuanHaa [23, 24]. DTOT BBICOKO CEIEKTUBHBINA
aroHUCT a,-AP, ncxomHO TTpeiHa3HaYeHHBIN TS ce-
JIAIlIH, 3aBOECBBIBACT BCE GOJIBIINYIO TIOMYJISIPHOCTD B
KauecTBe OPTaHOMPOTEKTOPA W aIbIOBAHTA TIPU Kap-
JMOXUPYPTUYECKUX oriepanusix [25—28].

KapanonpoTekiis 3a cueT epruorepamoHHo-
TO Ha3HAYEHUS IEKCMEIETOMUIITHA B OT€YE€CTBEHHOM
KJIMHIYECKOW TPAKTUKE TaKKe MOKET UMETh Tep-
CIeKTUBbI, Tak Kak B 2016 1. ncrob3oBaHue mpera-
paTa paspemnieHo B OTAEICHUSX aHECTE3NOJIOTHH.

of such adjuvant cardioprotectors is particularly
important in those clinical situations where tradi-
tional measures of myocardial protection are difficult
to use or are not effective enough.

D. A. Cooley was one of the first researchers
who paid attention to potential difficulties in
myocardial protection determined by its hypertro-
phy and injury of coronary arteries and wrote with
his colleagues in 1975 [13]: «Stone heart has
occurred only during aortic valve replacement
and/or coronary artery bypass procedures.
Predisposing factors are chronic congestive heart
failure and myocardial hypertrophy with fibrosis sec-
ondary to longstanding aortic valve disease and/or
coronary artery occlusive disease.» These authors
has also proposed to improve the cardioprotection by
means of an «i.v. bolus of propranolol just prior to
aortic occlusion», i.e. to use an adjuvant cardiopro-
tection. The use of various drugs, particularly the a;-
blockers, inhaled anesthetics, levosimendan, phos-
phocreatine, and a number of other drugs is being
considered for the latter [14—18].

The use of a,-adrenergic receptors agonists (a,-
AR) is a widely discussed option of the perioperative
cardioprotection. The interest of anesthesiologists
and resuscitation specialists to the prescription of
clonidine [19, 20] was replaced by a certain disap-
pointment resulting from a number of side effects of
this drug [21, 22]. In addition, the routine use of
clonidine is currently problematic, since this drug is
classified as a hypotensive agent. It is believed that
its intravenous form should be prescribed for hyper-
tonic crisis alone, i.e. its prescription in anesthesiolo-
gy and reanimatology is limited to the treatment of
patients with essential hypertension.

The interest to medicines of this group has
increased significantly recently due to the introduc-
tion of dexmedetomidine in the clinical practice [23,
24]. This highly selective a,-AR agonist originally
intended for sedation is gaining in popularity as an
organ protector and an adjuvant during cardiosurgi-
cal surgeries [25—28].

Cardioprotection due to perioperative pre-
scription of dexmedetomidine in the national clinical
practice can also have prospects, because the use of
the drug in the ICU has been allowed in 2016.

The above information prompted the authors
to analyze in details the cardioprotective effects of
dexmedetomidine in an experiment and in the clini-
cal practice. Physiology of «,-AR, mechanism of
action and pharmacological effects of a,-AR ago-
nists, as well as their clinical application for sedation
were analyzed in detail earlier [23, 24]. Therefore we
only briefly recap the main principles.

The mechanism of action of dexmedetomi-
dine. Central presynaptic receptors regulating the
central sympathetic activity and peripheral nora-
drenaline excretion are the main points of applica-
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N3noskeHHOE TIO0YANIO aBTOPOB OoJIee eTaib-
HO TIPOAHATM3WPOBATH KapAUONPOTEKTOPHBIE AD-
(bexTBI TeKCMeIeTOMU/TNHA B 9KCTIEPUMEHTE 1 B KJTH-
uuke. Ousnonorns a,-AP, MexaHusMm aeicTBUS 1
dapmakosnordyeckue ahGeKTbl aroHucToB a,-AP, a
TaKKe 0COOEHHOCTH MX KJIMHUYECKOTO MPUMEHEHIIS
C TIEJTBIO CeIAIlK MOAPOGHO TIPOaHATM3UPOBAHBI Pa-
Hee [23, 24]. [ToaTomMy HUZKE JTUITH KOPOTKO HATIOM-
HUM OCHOBHBIE TIOJIOKEHUSI.

Mexauu3M JeicTBUSI JeKCMedeTOMHU/IUHA.
OcHoBHOIT TOUKOH TipuJoxkeHust adderra a,-aape-
HEPTUYECKUX ArOHUCTOB SBJSIOTCS IEHTPAJTbHbIE
MPECUHATITUYECKUE PEIENTOPDI, PeTyIUPYIOIIne
MEHTPAIBHYIO CUMITATUIECKYI0 aKTUBHOCTD U TIE€PH-
¢epuueckoe BbijiesieHe HOpaipeHaanHa. a,A-AP B
neHTpasbHoil HepBHOU cucteme (ITHC) mpenmymie-
CTBEHHO PACIOJIOKEHBI B TOIyOOM TIsITHE (SIAPO B
CTBOJIE TOJIOBHOTO MO3Ta Ha ypoBHE MocTa). Kpome
TOTO, OHU BBISBJICHBI B JIPYTUX S/IpaX CTBOJIA, B KOPE
GOJBINIUX TOJMYIIAPUH, B IIEJIOM Psijie TIOAKOPKOBBIX
CTPYKTYP, B MO3keuke u p. [29]. OcHoBHBIME 2(h-
(bexTaMU AarOHUCTUIECKOTO BO3/IEHCTBUS HA ¢y~ AP B
ITHC sBastorest [30, 31]: marunbupyioiiee aeicTame
Ha BBIOPOC HEHPOTPAHCMUTTEPOB, MPEKIE BCETO HO-
pajipeHaJIHa, TUIIEPIIOJISPU3AINs MeMOPaH, WHIH-
OGupoBaHUe aJlcHUTATIIMKIA3bl, YMEHBIECHUE HAKOTI-
JIEHWST TUKJINYECKOTO afeHo3uHMoHodochara, B
pesyibrate 4ero yraeraercs ¢hochopuIupoBanme
PETYJISATOPHBIX OETKOB.

HauboJiee 3HaunMbIM (hapMaKOIHHAMUUECKIM
a(heKTOM eKCMeIeTOMUAMHA SBISIETCS CEIATUB-
HBIH, B OCHOBE KOTOPOTO JIEKUT aKTUBAITUS (y-a/ipe-
HOPEIENITOPOB B TOJyOOM MSITHE CTBOJIA TOJIOBHOTO
MO3Ta, B Pe3yJIbraTe Yero OTKPhIBAIOTCS TPaHCMEMO-
paHHbIe KaJIUeBble KAaHAJIbI 1 PAa3BUBAETCS TUTIEPIIO-
JIIpU3AIns MeMOpaH HOPAJAPEHEPTUYECKUX HEHpo-
HOB. OJHOBPEMEHHO, WHTUOUPOBAHUE KaJIbIIHEBBIX
kaHasoB N-Tuma GJOKUPYET MPEeCUHANTHYECKOE BbI-
cBOOOKIeHIe HopaapeHanuHa [32, 33]. B aToii cBsi-
3W BaJKHO, 4TO TOJIy0OE TSTHO SIBJISIETCS YACTBIO Pe-
TUKYJSIpHOW  dopmanuu,  KoTopash  WUTpaer
BAKHEUTITYIO POJTb B PETYJSANNUHM TPOIECCOB CHa-
6oapcrBoBanus [33].

Mexanuam cefaTuBHOTO a(eKkTa aroHuCTOB
ay- AP TIPUHIIUTIHATIBHO OTJIMYaeTCs 0T (hapMaKo -
HaMU4ecKuX 3(hdEKTOB OEH30[HA3CITHHOB U MTPOTIO-
(hosa, B ocHOBEe KOTOPBIX JIEKUT BO3/AEHCTBUE HA
FAMK-sprudeckue HePOHBI: cealisl, BEI3bIBaeMast
JIEKCMEIETOMUTTHOM, HATIOMUHAET 2-10 CTaJNio ec-
TECTBEHHOTO CHa 03 MeJJICHHBIX JBVKCHUN TJras-
HBIX 516J10K [32, 33].

ArOHUCTBI ¢ty- AP TIOTEHIIMAIBHO CIIOCOOHDBI BbI-
3BIBATh HE TOJHKO CEAAINI0, HO U MHOTOYUCJIEHHbIE
pertenTtop-3aBucuMbie 3((PEKTI B PA3JTUIHBIX CUCTE-
Max opranuama. [1pu ncnosib3oBanuu TepameBTHYEeC-
KHUX /103 JIEKCMEACTOMUMHA HarboJee OTYETIHBO
nposBrstiorest aeiictsre Ha [ITHC u Ha cepredno-co-
cynuctyio cuctemy. OcranbHbie 3(hheKTh BhIpaxke-

tion of the a,-adrenergic agonist. @,A-AR in the cen-
tral nervous system (CNS) is predominantly located
in the locus coeruleus (nucleus in the brainstem at
the level of the pons). In addition, they were identi-
fied in other nuclei of the brainstem, in the cortex of
cerebrum, in a number of subcortical structures, in
the cerebellum, etc. [29] . The main agonistic effects
on the a,-AR in the central nervous system include
the following [30, 31]: inhibitory effect on the release
of neurotransmitters, particularly noradrenaline,
hyperpolarization of membranes, inhibition of
adenylate cyclase, reduced accumulation of cyclic
adenosine monophosphate resulting in suppressed
phosphorylation of regulatory proteins.

A sedative effect is the most significant phar-
macodynamic effect of dexmedetomidine, which is
based on activation of the a,-adrenoceptors in the
locus coeruleus of the brainstem, resulting in open-
ing of transmembrane potassium channels and
hyperpolarization of membranes of noradrenergic
neurons. At the same time, the inhibition of N-type
calcium channel blocks the presynaptic release of
norepinephrine [32, 33]. In this regard, it is impor-
tant that locus coeruleus is a part of the reticular for-
mation, which contributes greatly to the regulation
of processes of sleep and wakefulness [33].

The mechanism of the sedative effect of a,-AR
agonists differs fundamentally from the pharmacody-
namic effects of benzodiazepines and propofol, based
on effects on GABAergic neurons: sedation caused
by dexmedetomidine is similar to that of the 2nd
stage of natural sleep without slow movements of
eyes [32, 33].

a,-AR agonists can potentially cause not only
sedation, but also numerous receptor-dependent
effects in various systems of the body. The use of
therapeutic doses of dexmedetomidine demon-
strate most clearly the effect on the central nervous
system and the cardiovascular system. Other
effects are mild thus determining the possibility of
a wider use of the drug without a great risk of
adverse reactions [28, 34—36].

Dexmedetomidine cardioprotection in an
experiment. Possible mechanisms of the develop-
ment of the cardioprotective effect of dexmedetomi-
dine were well studied by experimental trials. The
design of the latter differs, but the drug property to
reduce myocardial ischemia lesion area and enhance
the potential of its recovery in coronary reperfusion
draws close attention of authors. First of all,
researchers noted that the cardioprotection can be
achieved through sympatholysis and systemic hemo-
dynamic effects of the drug and has a beneficial effect
on the oxygen balance of the myocardium [37].
Potentially beneficial hemodynamic effects of sym-
patholysis are evident when dexmedetomidine is
used in anesthesia as an adjuvant [38, 39]. It is in the
experimental studies when the expediency of includ-
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HBI HE3HAYUTENBHO, UYTO OTPEIEseT BO3MOKHOCTD
MIUPOKOTO UCIIOIb30BaHMsI Iperapata 6e3 60IbIIoro
pHCKa HesKeIaTeMbHBIX peaknuii |28, 34—36].

JexcMeneTOMUIMHOBAas KapIUONPOTEKIUs B
aKcrepuMenTe. Bo3MOKHbBIE MEXaHU3MBI Pa3BUTHS
KapAMOIPOTEKTOPHOTO adderTa meKcMeIeTOMUIN-
Ha XOPOIIO U3YYEHBI TyTeM 9KCIIEPUMEHTATBHBIX HC-
caenoBannil. J(mM3aiiH mocaefHUX pasandeH, 0THAKO
OCHOBHOII WHTEpeC aBTOPOB TPUBJIEKAET CBOHCTBO
mperapara yMeHbIIaTh 001acTh MOPasKeHUsT MUOKap-
Jla TIPY WTIIEMUH U PACTITUPSATH BOBMOKHOCTH €T0 BOC-
CTaHOBJIEHUS TIPU KOPOHAPHON perepdysn. [Ipexk-
Jie BCETO, OTMETUJIU, UYTO KapAUOTPOTEKITUS MOXKET
JIOCTUTATBCS 32 CYET CUMMIATOJU3NCA U CUCTEMHBIX
reMofinHaMnIecknx a¢hdEKToB mpemnapara, 0jaro-
MPUSATHO CKA3bIBAIOIIIXCSI HA KUCJIOPOAHOM GastaHce
cepzeunoit Mpimsl [37]. [loTermmanpHO TOTE3HBIE
reMOJMHAMUYECKUE TOCTECTBUS CUMIATOJU3NCA
OTYETJIUBO TIPOSIBJSIOTCS TIPU UCTIOJB30BAHNUN JIEKC-
MeIETOMU/INHA KaK aJbloBaHTa anecte3uu [38, 39].
VIMEHHO B 9KCTIEPUMEHTAIBHBIX UCCICTOBAHUSIX ObI-
Ja 060CHOBAHA 1eIeCO0OPA3HOCTD BRIIOYEHS TIpe-
rmapara B CXeMbl aHECTE3UN.

[Tpu cpaBHEHNT BIVSTHUS PA3JIMUHBIX IO3UPOBOK
JIEKCMEIETOMUINHA Ha KPOBOOOPAIICHHE Y KIMBOTHBIX
B TeUeHHe aHecTe3H M30(IIIOPAHOM YCTAaHOBILIIN, UTO
HU3KHe 103upoBKy mpenapara (0,5 MKT/KT B Tederve 6
MUH ¢ riocsieytoreit uadysueii 0,5 MKr/Kr/4 Ha ¢dome
BBenenust 1,3 MAC usodiniopana) He U3MEHSIIOT Cep-
JICUHBI BBIGPOC M KUCTOPOAOTPAHCIIOPTHYIO (DYHK-
W10, CHWKAIOT YaCTOTy CEPJEYHBIX COKPAIeHU
(UCC), ysemmuuBaior aprepuanbHoe gaBienue (A/l),
[[EHTPAJIbHOE BEHO3HOE JIABJICHIE 1 PAOOTY JIEBOTO JKe-
gynouka [38]. Ha aHaTOTHYHON 2KCIIepUMEHTATBHOM
MOJIETTH TToKa3asu 1o303aBrcumoe ypeskerne YHCC mipu
crabubHbIX AJl, cepaedHoM BbIOpoce 1 00IIeM TIepH-
(bepraeckom cocymmcTom conpotuBiieann [40].

BoinostHeHbl  yriyOJieHHbIE 9KCIIEPUMEHTAb-
HbIe WCCIEeIOBaHWS, HApPaBJICHHBIC HAa BBISICHCHWE
(D HEKTOPHBIX MEXAaHW3MOB BJIUSHUS JIEKCMEIETO-
MUJIMHA Ha TeMOJIMHAMUKY. BbITO ycTaHoBJIEHO, Ha-
MpUMep, YTO UCXOAHAS OpajuKapiIust MOCIe Havasa
BBEJIEHIsT TIPemapaTa OTOCPeayeTcs: depes Gapope-
(brexTopHBIe MexaHU3MBI, Takke cHKeHne YCC
MOKeT OBITh 0OYCIOBIEHO IEHTPATBHBIM YIHETCHM-
€M CUMMATHYECKON CUCTEMBbI. ApTeprasibHas THUTIO-
TEH3WUsI TIPH 9TOM MOJKET OBITh 00yCI0BIICHA TIeprde-
PUUYECKUMU COCYAUCTBIMU 3 derTamMmu, BRIOUAS
CTUMYJISITINIO TTPECUHATITUYECKNX a,-AP, a He TosbKo
MEHTPAILHON CUMTIATIUECKOH fietpeccreii [41].

[Ipu BBemeHUU MEKCMEIETOMUIMHA OIKCAHA
MpoUIAKTHKA TUTIEPANHAMITYECKOTO OTBETa Ha XH-
pyprudeckyto arpeccuto [40]. IaTerpasbHOi XapakTe-
PUCTUKOI KapMOTIPOTEKTOPHBIX CBOMCTB Ipenapara
SIBJISICTCST CHUKEHNE KOJIMYECTBA CEPIETHO-COCYINC-
TBIX OCJIOKHEHWIT TIPU TIOCJICOTIEPAIIMOHHOM BOCCTA-
HOBJICHUW JKWUBOTHBIX, €CJIU B CXEM€ aHECTE3UN WC-
TIOTH30BAJICS IEKCMEIeTOMIIH [42].

ing the drug in anesthesia schemes has been con-
firmed.

Comparison of the effect of different dosages of
dexmedetomidine on blood circulation in animals
during isoflurane anesthesia demonstrated that low
doses (0.5 pg/kg over 6 min with subsequent infu-
sion of 0.5 pg/kg/h on the background of introduc-
tion of 1.3 MAC isoflurane) did not change cardiac
output and the oxygen delivery function, reduced
the heart rate (HR), increased blood pressure (BP),
central venous pressure and the work of the left ven-
tricle [38]. A dose-dependent HR deceleration with
a stable BP, cardiac output, and overall peripheral
vascular resistance has been demonstrated in a simi-
lar experimental model [40].

Detailed experimental studies aimed to specify
the effector mechanisms of the dexmedetomidine
effect on hemodynamics were performed. For exam-
ple, it was found that the baseline bradycardia after
the beginning of drug administration was mediated
through baroreflector mechanisms; the reduced HR
may also be due to inhibition of the central sympa-
thetic system. At that, arterial hypotension may be
caused by peripheral vascular effects including stim-
ulation of presynaptic «,-AR, not by central sympa-
thetic depression alone [41].

The prevention of the hyperdynamic response
to the surgical aggression has been described after
administration of dexmedetomidine [40]. Reduction
of the number of cardiovascular complications in the
postoperative recovery of animals is an integral fea-
ture of the cardioprotective properties of the drug, if
dexmedetomidine was used in anesthesia [42].

The experiment demonstrated that dexmedeto-
midine causes specific changes of the coronary circu-
lation in the ischemized heart by redistributing it in
endocardial layers of the myocardium, retaining per-
fusion of ischemized areas and reducing the oxygen
deficit [43, 44]. It can be explained by the fact that
ay-AR-mediated coronary vasoconstriction in the
non-ischemized areas of the myocardium is more
severe than that in ischemized ones, where it is weak-
ened by vasodilation caused by local autoregulation
factors [45]. Therefore, dexmedetomidine can signif-
icantly reduce or even eliminate the effect of coro-
nary steal syndrome in ischemized areas of the heart
muscle.

Experiments on the isolated heart model show
that dexmedetomidine administered before ischemia
protects form ischemic-reperfusion damage. The car-
dioprotective effect manifests itself through a signif-
icantly better recovery of the left ventricular func-
tion after reoxygenation. It is believed that this
effect is receptor-dependent, so cardioprotection dis-
appears after introduction of &,- AR antagonist called
yohimbine [46]. Experiments in the isolated heart
model also confirmed the decrease of the size of the
myocardial infarction area on the background of the
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B akcmepuMmenTe TMOKa3aHO, YTO JIEKCMEIETO-
MUJITH BBI3BIBAET B MIEMU3UPOBAHHOM CEpIIe Cie-
nupudeckre M3MEHEHNS KOPOHAPHOTO KPOBOTOKA,
repepactpeiesisis ero B 9HAOKApANATbHbBIE CTTON MU-
oKap/ia, CoXpaHssl mephys3uio UIEeMU3UPOBAHHBIX
30H U CHIKaS KUCTOPOAHBIH fednnnT [43, 44]. DTOT
(hakT MOKHO OOBICHUTD TEM, 4TO &y~ AP-omocpeno-
BaHHas KOPOHAPHAS Ba30KOHCTPUKIIUS B HEHUTIIEMHU-
3MPOBaHHBIX 30HaX MHOKap/a BbIpakeHa B OOJIbIIEH
CTEIEeHH, YeM B MIIIEMU3UPOBAHHBIX, T7Ie 0CTabIsIeT-
¢S Ba3oMyIaTaIel, KOTOPYIO BBI3BIBAIOT (DAKTOPBI
MecTHOI aytoperyssiiinn [45]. TakuMm 06pasoMm, Jek-
CMEIETOMUTTH MOKET 3HAYUTETBHO YMEHBITATD VTN
Jaske JINKBUANPOBATH 3((HEKT KOPOHAPHOTO «00Kpa-
JIBIBAHWST»> WIIEMU3UPOBAHHBIX YIACTKOB CEPJICUHOM
MBITIITIDL,

Ha mojnenmm m30anpoBaHHOTO cepjiiia ToKa3a-
HO, 9TO JIECKCMEJIETOMUINH, BBEJICHHBIN JI0 TIEPUO/IA
UIIEMUH, 3alUIIaeT OT UIeMUYecKu-pernepdysn-
OHHOTO TOoBpexaeHus. KapauonporekTopHbiii a¢-
(hext mposiBIISIETCS OCTOBEPHO JIYYITUM BOCCTa-
HOBJIEHWEM (DYHKIIUU JIEBOTO JKEJyJ0YKa TMOCTe
peokcurenanuu. llonaraior, 4To maHHbBIN ahdeKT
SIBJISIETCST PETEeNTOP-3aBUCUMBIM, TaK KapIuOTPO-
TEKITUS MCYe3aeT MPU BBEJICHUH aHTaTOHUCTA ay- AP
ftoxumbuna [46]. Takke, Ha MOIENTN U30JUPOBAH-
HOTO cep/Ia, ObLIO0 I0Ka3aHO YMEHBIIEHIE pasMe-
POB 30HBI MH(pAPKTa MUOKap/a Ha (hoHE BBEICHUS
JIEKCMEJICTOMUINHA, TTPUYEM HTOT MPOIECC HOCHI
JI0303aBUCUMBIH Xapakrtep [47].

[IpsiMoe TTPOTEKTOPHOE JEHWCTBUE IEKCMETETO-
MUJIMHA B YCJTOBUAX perepdy3uu MIeMU3UPOBaH-
HOTO MWOKapjia TOKa3aHO B Psjie HMCCIeTOBAHUI.
Ocoberto moguepkuBaeTcst 3 GEeKTUBHOCTD 3a0J1a-
TOBPEMEHHOTO BBEIEHUS JEKCMEICTOMUIMHA /10 Ha-
CTYTJICHUST WieMuu Muokap/a. [lokazano, 4to wH-
TpakopoHapHast WHOY3Us Tpernapara 3HAYUTENbHO
VIyUIIaeT KOHTPAKTUIILHOCTD B 30HE UIIEMUH W TIO-
creytolneit penepdysun 10303aBUCHMBIM 00Pa30M,
a Tak)Ke TTOJIABJISeT yBeJWdeHe KOHIIEHTPAITUU HO-
pajipeHaJINHA B Tia3Me Tocie perepdysun. Bosee
TOTO, IEKCMEJICTOMUIMH TTPOJEMOHCTPUPOBAJ BBIPaA-
JKEHHBIE aHTHAPUMTHUYECKNE CBOMCTBA Ha aTare mo-
ctumemudeckoil penepdysuu. Ilomarator, uro atn
MPOSIBJICHUST KapJMOMPOTEKIINU Pa3BUBAINCDH 32
CYeT TIPSIMOTO BO3/IEHCTBUS HA MUOKap/, a He B pe-
3yJIbTaTe MEHTPAIBHBIX 2 dekToB mpemapata [48].

Eme omHoO aKcmepuMeHTaIbHOE HCCIeIOBAHIE
MIPOZIEMOHCTPUPOBAIIO A(PHEKTUBHOCTD IEKCMETETO-
MUJITHA B TOPMOKEHUU TPOIecca aromnTo3a KJIETOK
MuoKap/ia. Bo3aMoxHbIM 3()(hEKTOPHBIM MeXaHU3-
MOM SIBJISIETCS PEIENTOP-0MOCPE/IOBAaHHAS aKTHBa-
IS CepIeTHbIX KuHa3. HyKHO OTMETUTH, UTO Kap-
JINOTIPOTEKTOPHBIE CBOMCTBA GOJTBITHHCTBA
MIPerapaToB CBS3aHbI C aKTHBAIMEH CUTHAIBHBIX 1TY-
Tell, HalIPaBJIEHHBIX HA BBUKWBaHUE KJIETKUA. B Tom
qucye BCeT/ia TIPU Pa3BUTUU UTIEMUU-penepdys3nn
AKTUBUPYIOTCS Takue (hepMEHTBI KaK MPOTENHKIHA-

introduction of the dexmedetomidine, and the
process was dose-dependent [47].

A direct protective action of dexmedetomidine
in reperfusion of ischemized myocardial is shown in a
number of studies. The efficiency of early introduc-
tion of dexmedetomidine before the onset of myocar-
dial ischemia is especially emphasizes. It has been
demonstrated that the intracoronary drug infusion
improves the contractility in the area of ischemia and
the subsequent reperfusion in a dose-dependent
manner, and also suppresses the increase of nora-
drenaline plasma concentration after reperfusion.
Moreover, dexmedetomidine demonstrated antiar-
rhythmic properties at the stage of postischemic
reperfusion. It is believed that these manifestations
of cardioprotection have developed due to the direct
impact on the myocardium, rather than as a result of
systemic effects of the drug [48].

Another experimental study demonstrated the
effectiveness of dexmedetomidine in inhibition of
apoptosis of myocardial cells. Receptor-mediated
activation of cardiac kinases is a possible effector
mechanism. It should be noticed that the cardiopro-
tective properties of most drugs are associated with
the activation of signaling pathways aimed at cell
survival. At that, such enzymes as protein kinase B,
mitogen-activated protein kinase, endothelial NO-
synthase are activated during ischemia-reperfusion,
but the degree of this activation is usually not suffi-
cient for the implementation of the cardioprotective
effect. Dexmedetomidine is a pharmacological agent
causing a receptor-mediated activation of cardiac
kinases [49].

The inhibiting effect on the expression of cas-
pase-12 and glucose-regulating protein 78 (GPR78)
is one of possible cardioprotective mechanisms of
dexmedetomidine . Caspase-12 contributes to cell
damage, primarily through due to the development
of dysfunction of the endoplasmic reticulum (EPR)
and is activated as a result of the EPR-stress in acute
pathological conditions; it is one of the mechanisms
that increase cell resistance to adverse conditions.
However, the prolongation of the EPR-stress can
lead to further release of GPR78, caspase-7, caspase-
12, and progression of apoptosis of myocardial cells.
It is the activation of caspase-12 is the triggering fac-
tor of apoptosis, and contributes significantly to the
cell death [50, 51].

The experiment demonstrated and confirmed
anti-inflammatory properties of dexmedetomidine.
In particular, it was shown that the drug reduced
leukocytosis, as well as production of the tumor
necrosis factor @ (TNF-a) and cyclo-oxygenase-2.
There are also signs of the influence of dexmedeto-
midine on level of interleukin (IL) -6. The suppres-
sive effect of dexmedetomidine may be caused by
inhibition of the nuclear factor kappa B-, a universal
transcription factor controlling the expression of the
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3a B, Murtoren-akTuBUpyeMas MpOTENHKITHA3A, IHIIO-
tesranbHass NO-cUHTa3a, HO CTETeHb ATOW aKThBa-
UU OOBIYHO HEAOCTAaTOYHA JIJIST OCYIIECTBICHMS
KapauonpotekTopHoro adderra. JlexcmemeTromu-
JIUH SBJIIETCST (PapMaKOJOTHYECKIM areHTOM, TIPHU-
BOIINM K PEIENTOP-OMOCPEIOBAHHON aKTHBAIIIN
cepleuyHbIX KuHa3 [49].

OnHUM 13 BO3MOXKHBIX KapAUOTPOTEKTOPHBIX
MEXaHU3MOB JIEKCMEIETOMU/INHA SBJSIETCS €ro WH-
rubupyroliee BIUSHIE Ha 9KCIIPECCHIO Kacasbl-12 u
TIIF0K030-peryaupyioriero oenaka 78 (GPR78). Kac-
maza-12 urpaer BasKHYIO POJIb B TIOBPEKIECHIN KII€T-
KM, B TIEPBYIO OYEPE/Ib, 32 CUET PA3BUTHUS TUCHYHK-
[N 9HJOMIA3MaTnYeckoro perukynayma (I1IP) n
aktuBupyetcs Beienctsue JIIP-cTpecca, KOTOpbIi B
OCTPBIX MATOJOTUIECKUX COCTOSHUSX SIBISETCS OfI-
HUM U3 MEXaHU3MOB, MOBBIMAIONINX YCTOUIHBOCTD
KJIETKM K HeOJIaronpusaTHbIM yeaoBusiM. OIHAKO YiI-
sunenne IIP-cTpecca MOKeT IPUBECTH K JAajbHET -
memy BbicBoOOIeHNI0 GPR78, Kacmasbi-7, kacma-
3bl-12 W TPOTPECCUPOBAHUIO AMONTO3a KJIETOK
MuoKap/a. ViIMeHHo akTuBarmms Kacrasbi-12 sBiser-
ST TIYCKOBBIM (haKTOPOM aIoNTo3a U UTPAET KiTfode-
BYIO POJIb B TIporiecce rubesn kaerku [50,51].

B akcmepumenTe BbISIBJIEHBI ¥ MOATBEPIKIEHDI
MIPOTHBOBOCIIAJIMTEBHBIE CBONCTBA JEKCMEIETOMU/IH-
Ha. B uacTHOCTH, OBLIO TIOKA3aHO, Y4TO MTPENapaT yMeHb-
IaeT JIEHKOIUTO3, a TaKsKe MPOLYKIINI0 TYMOPHEKPO-
tudeckoro (axropa o (TNF-a) u iukiookcurenasbi-2.
Taxke CyIeCTBYIOT YKa3aHUS O BAUSHUU JEKCMETETO-
MUMHA Ha ypoBeHb wHTepreiikuna (1L)-6. Cympec-
CUBHBI 9P HEKT AEKCMEAECTOMUANHA MOKET OBITh
00yCJIOBJICH WHTUOUPOBAHUEM SIIEPHOTO (hakTOpa
kappa B — yHHBepcaibHOTO (haKTopa TPAHCKPHUITIIHH,
KOHTPOJIUPYIOIIETO 9KCITPECCUIO TEHOB UMMYHHOTO OT-
BETa, aronTo3a M KJIETOUHOTOo KA. [IpoTrBoBoca-
JIATEJTBHBII 3 (HEKT MOKET OBITH OCHOBOM JIJISI €ITIE O/l
HOTO MeXaHM3Ma KapAWONPOTEKIINH, OCOOEHHO Ha
(homre cucTemMHON BoCAIUTEILHON peaknuu [52, 53].

[TokazaHo, 9TO AEKCMENETOMUINH yMEHbIIAET
BBIPAKEHHOCTD MTPOOKUCAAHTHBIX TIPOIECCOB U TIEpe-
KUCHOTO OKVCJIEHVIS JIMTTUIOB TIPY UIIEMUH-perepdy-
3un. B yacTHOCTH, YMEHBIAETCST COMEP/KAHNE B TKAHU
cep/ilia MaJIOHOBOTO JIMATIBJIETH/IA W CYTIEPOKCHINC-
MyTasbl [52]. B yKkazaHHBIX 9KCIIEPUMEHTATBHBIX HC-
CITEIOBAHMSIX OTMETHJIA TPOTHBOBOCTIATIUTEIHHBIE W
AHTHOKCHU/IAHTHbIE CBONCTBA AEKCMEIETOMU/TIHA.

Hapsiy ¢ kKapanompoTeKTOPHBIME CBOHCTBAMI, Y
SKCIIEPUMEHATBHBIX JKUBOTHBIX OBLIH M3YUYEHBI Cella-
TUBHBIE U QHAJITETHYECKUE CBOWCTBA IMPETapaTa, ero
BJIMSTHUE HA TeMOJIMHAMUKY U [ibixamue [54—56]. Basx-
HBIM CBOHCTBOM JIEKCMEIETOMUINHA, KAK KOMIIOHEHTA
AHECTE3UN B HKCIIEPUMEHTE, SIBIJIOCH CHIKEHWE 03U -
POBOK JIPYTHX AHECTETHYECKHX TIPernapartoB Ha ¢ome
6oJiee CTabMIIBHOI TTyOMHBI AHECTE3UH U YCKOPEHHOTO
MOCTHAPKO3HOTO BOCCTAHOBJIEHMSI JKUBOTHBIX |42, 56].

OO6GBEKTOM MCCICIOBAaHUN B 9KCIEPUMEHTAIb-
HOU M BeTePWHAPHOW MEUIINHE SBIISIOTCS U JAPyTHe

immune response genes, apoptosis, and the cell cycle.
The anti-inflammatory effect could be the basis for
another mechanism of cardioprotection, particularly
in the case of underlying systemic inflammatory
reaction [52, 53].

It has been demonstrated that dexmedetomi-
dine reduces the severity of pro-oxidizing processes
and lipid peroxidation in ischemia-reperfusion. In
particular, the malonic dialdehyde and superoxide
dismutase levels in heart tissue decrease [52]. In
these experimental studies, anti-inflammatory and
antioxidant properties of dexmedetomidine were
demonstrated.

In addition to the cardioprotective properties,
sedative and analgesic properties of the product and
its effects on hemodynamics and respiration were
studied in experimental animals [54—56]. Reduction
of dosages of other anesthetic drugs on the back-
ground of a more stable depth of anesthesia and accel-
erated postanesthetic recovery of animals became an
important characteristic of dexmedetomidine as a
component of anesthesia in the experiment [42, 56].

Other organ protective effects of dexmedetomi-
dine, its positive effects on the neurological and kid-
ney function are the objects of research in experi-
mental and veterinary medicine [57, 58]. Reduction
in inflammation and relief of oxidative distress man-
ifestation in lung tissue during ischemic-reperfusion
damage on the backdrop of the drug introduction
were also demonstrated [59].

Dexmedetomidine cardioprotection in non-
cardiac surgical interventions. Surgical aggression
increases the tone of the sympathetic nervous sys-
tem, which manifests itself through hypercate-
cholaminemia, episodes of arterial hypertension and
tachycardia, hypercoagulation and hyperthermia.
These changes predispose to myocardial ischemia,
particularly in patients with coronary artery disease
(CAD) with reduced coronary reserve, increase the
risk of myocardial infarction and severe postopera-
tive complications [60]. Shortly after the introduc-
tion of dexmedetomidine in the clinical practice, its
prescription has been considered as a prevention of
such complications. In the non-cardiosurgical prac-
tice, especially in vascular surgery, the cardioprotec-
tive effects of dexmedetomidine are undoubtful and
confirmed by various studies, including the meta-
analyses.

The largest of the presented analyses have
demonstrated similar results in the perioperative
application of a,-AR agonists, including dexmedeto-
midine in non-cardiosurgical patients. Meta-analy-
ses included: 1) 31 studies (4578 patients), 2) 23
studies (3395 patients), 3) 20 studies (840 patients),
4) a large analysis, summarizing randomized trials
from the MEDLINE and Cochrane database from
1980 until 2006. They confirmed that dexmedetomi-
dine reduced the overall mortality, the incidence of
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OPraHOMPOTEKTOPHBIE CBOUCTBA I€KCMEIETOMUIINHA,
€r0 TIOJIOKUTETbHOE BJIUSIHIIE Ha HEBPOJOTUIECKYIO
u noveunyo (yukinuu [57, 58]. Ilokazanbr Takxke
CHIKEHUE BOCIATEHUST W yMEHbBIIIEHNE TTPOSIBIEHUE
OKCHIATUBHOTO JUCTPECCA B TKAHU JIETKUX MPU UX
UIIeMUYECKU-Pernepdy3nOHHOM TOBPEKICHIN Ha
(hone BBemenus mpenapara [39].

JexkcMeneToMUIMHOBAST KapAHONPOTEKIIMH
OpH HEKAPAHOXUPYPTUYECKUX ONEPATUBHBIX BMeE-
HIATEeJbCTBAX. XUPYPTrUYECKAsT arPECCHUST TOBBIIIAET
TOHYC CUMIATHYECKUN HEPBHOM CHCTEMBI, YTO TPO-
SIBJISIETCST THIIEPKATEXOJAMUHEHEMUEH, SMU301aMu
apTepPUANbHON TUTIEPTEH3UN W TAXUKAPAWUU, THIIEP-
KOAryJIsnuedl W TUMepTepMueil. ITU W3MEHEHUS
MIPEAPACIOIATAIOT K UIIIEMITH MUOKaP/a, OCOOEHHO Y
6obHBIX HIeMudeckoil 6osesubio cepana (MBC)
CO CHUJKEHHBIM KOPOHAPHDBIM PE3EPBOM, MOBBIIIAIOT
pucK nH(bapKTa MHOKap/a U TSLKETbIX MOCTIeoTepa-
IMUOHHBIX ocyioskHeHuit [60]. Beckope moce BBese-
HUSL JIECMEIETOMUINHA B KJINHUYECKYIO MPAKTHKY
€ro Ha3HAYeHWe CTAJM OIEHUBATH B KAYECTBE MEPDI
NpOoUIAKTUKY TaKUX OCJTOKHeHni. B Hekapanoxu-
PYPrudeckoil MmpakTHKe, 0COOEHHO, B COCYAMCTON
XUPYPIrUn, KapANOIPOTEKTOPHBIE d(DHEKTDI TeKCMe-
JNETOMU/INHA HE BLI3BIBAIOT COMHEHUN U TTOATBEPIK-
JIEHBI PA3JTMYHBIMU MCCIEOBAHUSIMI, BKJIIOYAs Me-
Ta-aHaJIU3bI.

Camble KPYITHBIE U3 TIPECTABIEHHBIX AaHAM30B
MPOIEMOHCTPUPOBAIA CXOJHbIE PE3YJIBTAThl TEPH-
OTIEPAIIMOHHOTO TIPUMEHEHUsT arOHNCTOB y-AP, B
TOM YHCJIE IEKCMEIETOMUINHA, Y HEKapANOXUPYPTHU-
yecKuX OOJIbHBIX. MeTa-aHaausbl, BRIounBime: 1)
31 uccneposanue (4578 60sbHBIX), 2) 23 ucciaenoBa-
nus (3395 Goabubix), 3) 20 wuccaepoBanuii (840
GOJIbHBIX), 4) KPYIHBI aHa3, 0O00IMBIINN PaH-
nomusupoBannble nccaenoBanus n3 MEDLINE n
6asbl gannbix Koxpeitna ¢ 1980 xo 2006 — moarsep-
JIAJTN, 94TO JIEKCMEIETOMUINH OCTOBEPHO YMEHbIIIa-
10T OOIIIYIO JIETATBHOCTD, YaCTOTY PA3BUTHSI UIIEMUN
MHUOKapa B IOCJTIEONEPAIIIOHHOM TEPUOJIE, Kapau-
AJIbHYIO JIETATLHOCTD, YACTOTY Pa3BUTHs HehaTaIb-
HBIX OCTPBIX HH(PAPKTOB MUOKAP/IA, JEMOHCTPUPYIOT
GJIArOTIPUSITHOE BO3ICHCTBIE HA TEMOAUHAMUKY TIPU
HEKapINOXUPYPrAUecKUX BMeTaTe beTBax [60—63].

B xopoimo oprann3oBaHHbBIX PAHIOMU3UPOBAH-
HBIX KJIMHUYECKUX WCCJECIOBAHUAX GBI MOTyYEHBI
JIAHHBIE O TOM, UTO Y HEKAPAUOXUPYPIUICCKUX HOJIb-
HBIX JIEKCMEIETOMUIIMH YMEHbBITAeT YPOBEHb HOPAI-
PEHaIMHA B KPOBHU, MOTPEOHOCT MUOKAP/A B KICJIO-
pozme [64, 65], a Takke TIA3MEHHOE COIEP/KAHUE
MB-dpaximn kpeatuadochokunazsr (KOK MB),
tporionuna I, [L-6 u rmkorendochopurassr BB [66].

B kagectBe 0HOTO M3 MEXAHM3MOB JIEKCMeIe-
TOMUZMHOBON KapANOMPOTEKITMI MOKHO PaccMaT-
puBarth 1 3hHeKTUBHOE TIOfABJIEHIE CTPecca, T0Ka-
3aHHOE Ha PA3JUYHBIX KIUHUIECKUX MOJEJISX:
CHIKEHHE BBIPAKEHHOCTU TUIEPANHAMUYECKON pe-
aKI[M U PUCKA HAPYIIECHUH PUTMa TP WHTYOAINN

myocardial ischemia in the postoperative period, car-
diac mortality, the incidence non-fatal acute myocar-
dial infarctions, demonstrated a beneficial effect on
hemodynamics in non-cardiac surgical interventions
[60—63].

Well-designed randomized clinical studies
demonstrated that dexmedetomidine reduced the
noradrenaline blood levels, the myocardium oxygen
requirements [64, 65], as well as plasma concentra-
tions of MB creatinine phosphokinase (CPK MB),
troponin I, IL-6 and glycogen phosphorylase BB in
non-cardiac patients [66].

Effective suppression of stress confirmed in var-
ious clinical models may be considered one of the
mechanisms of dexmedetomidine cardioprotection:
reduction of severity of the hyperdynamic reaction
and the risk of arrhythmias during tracheal intuba-
tions and surgical stress [67], ensuring stable anes-
thesia in combination with or without regional anes-
thesia for high risk patients and [68] newly identified
property of the drug to reduce the level of glucose in
stress hyperglycemia [69].

Dexmedetomidine cardioprotection in car-
diac surgery. At present, there are studies describing
a positive effect of dexmedetomidine on the stability
of the cardiovascular system during cardiosurgical
interventions [26, 70]. In various studies prescrip-
tion of dexmedetomidine in surgeries with extracor-
poreal circulation for the coronary artery disease
(CAD), a number of positive effects which can result
in cardioprotection was determined: decrease of
noradrenaline blood level, reduction of circulatory
responses to tracheal intubation and surgical stimuli,
prevention of episodes of tachycardia and hemody-
namic instability [71—73].

However, data on the implementation of the
cardioprotective effect of dexmedetomidine in
assessment of clinical endpoints of the cardiosurgical
treatment are still quite ambiguous. A meta-analysis
(2003) has identified a reduced risk of myocardial
ischemia due to of ,-AR, including dexmedetomi-
dine without any effect on the risk of myocardial
infarction and mortality in cardiosurgical patients
[62]. An expanded cohort study demonstrated a
reduced overall risk of complications and mortality
after myocardial revascularization with extracorpo-
real circulation and did not demonstrate a reduced
incidence of myocardial infarctions. The authors
examined 1134 cardiosurgical patients and demon-
strated that prescription of dexmedetomidine right
after discontinuation of the extracorporeal circula-
tion and its administration for the next 24 hours
reduced hospital (from 4.59 to 1.23%), 30-daily
(from 5.12 to 1.76%) and one-year (from 7.95 to
3.17%) mortality and reduced the incidence of post-
operative complications [74]. Similar data were
obtained in a cohort study which analyzed the effica-
cy of dexmedetomidine as an adjuvant of general
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Tpaxeu ¥ XUPYPruueckoM crpecce [67], obectieuerne
CTaOUIBHOTO TEUCHMSI aHECTE3UH B KOMOUHAITHH VTN
6€3 peroHapHON aHeCTe3UH 17Tt GOJBHBIX BBICOKOTO
pucka [68] 1 BHOBB BBISIBIIEHHOE CBOWCTBO TIpeTapa-
Ta CHIZKATh YPOBEHb TJIIOKO3BI MIPU CTPECCOBON T'H-
nepraukemun [69].

JexcMeneTOMUIMHOBAas KapIUONPOTEKIUs B
KapuoXupyprum. B HacTosIee BpeMst CyIeCcTBYIOT
WCCTIe/IOBAHWS, ONMUCHIBAIONINE TMO3UTUBHOE BJIUS-
HUE JICKCMEICTOMUINHA Ha CTaOUIBHOCTD CEPIAETHO-
COCY/IMCTON CUCTEMBI TPHU KapAMOXUPYPTUIECKUX
BMernaTesabeTBax [26,70]. B pasnnuHbIX nccienoBa-
HUSIX, TIOCBSTIEHHBIX HA3HAYEHUTO IEKCMEIeTOMUJIH-
Ha mipu omeparuax ¢ VMK no moBoxy umremMmmyaeckoit
6osesnbio cepaua (BC), Gbln oTMeueH 1eablil psj
MOJIOKUTETHHBIX 3(h(HEKTOB, KOTOPHIE MOTYT PE3YJTh-
THUPOBATLCS B KapAUOMPOTEKIUN: CHIKEHUE CO/IEP-
JKaHWUST B KPOBU HOPAJIPEHATIHA, YMEHBITIEHNE Peak-
MUH cUCTEeMBl KPOBOOOpAIEHUST Ha WHTYOAIIUIO
Tpaxew W XUPYPrudecKue CTUMYJIBI, TPODUIAKTHKA
BTN30/I0B HECTAOUIBHOCTU TeMOJANHAMUKN U TaxXu-
Kapuu [71—73].

OnHako, TaHHbBIE O PeATN3aINN KapINOTPOTEK-
TopHOTO 3(hdeKTa JeKCMeIeTOMIINHA TIPU U3yde-
HUU KJIMHWYECKUX <KOHEUHBIX TOYEK» KapAHOXMU-
PYPTrUYECKOTO JIEYeHUSI OCTAIOTCS He BIIOJIHE
onmHO3HAUYHBIME. MeTa-arann3 2003 T. BBISBUI y Kap-
JIMOXUPYPTHUECKUX GOJBHBIX CHUKEHUE PUCKA UIITe-
MUU MHOKap/ia B Pe3yJibTaTe NCTOJIb30BaHUS Qy- AP,
BKJIIOUAST JIEKCMEICTOMUINH, Ge3 BIUSHUS Ha PUCK
pasBuTHs WH(pAPKTAa MUOKAp/a W JETaTbHOCTD [62].
PasBepHyTOE KOTOPTHOE WCCTEIOBAHME, KOHCTATU-
poBaBIliee CHIZKEHUE OOIIEro PUCKa OCIOKHEHWI 1
JIETAIBbHOCTH TTOCJIe PEBACKYJISIPU3AIINTN MUOKap/ia ¢
UK, #e mokazaso yMeHBITEHUS YaCTOTH MH(MAPKTOB
Muokapza. ABTopsl obcienosarenu 1134 kapanoxu-
PYPruvecKux OOJBHBIX ¥ MPOAEMOHCTPUPOBAIH, UTO
HazHAYeHWE IEKCMEeIETOMU/INHA, HAYUHAS ¢ MOMEH-
ta okonvyanust UK u nanee B Teuenme 24 4 CHUXKAET
rocrimranpiyio (¢ 4,59 no 1,23%), 30-cyrounyio (c
5,12 no 1,76%) u rommunyio (¢ 7,95 no 3,17%) Je-
TAJIbHOCTD, a TaKJKe YMEHbIITaeT 00IIYI0 YacTOTy 10-
CJIEOTIEPAITMOHHBIX OCJIOKHEeHNI [ 74 ]. CxoHbIe 1aH-
Hble TIOJYYEeHBI B KOTOPTHOM WCCJIEIOBAaHWH,
MPOAHAU3NPOBABIEM 3(h(MEKTUBHOCTh TTPUMEHE-
HUS JICKCMEJICTOMUINHA B KaueCTBe aJbloBaHTa 00-
med anHectesun npu omeparusax ¢ MK mo mosoxy
NBC nmm kianaHHbIX TOPOKoB cepaia [28]. Ipu mc-
MOJIb30BAHUH TIPETIApaTa aBTOPHI ONICATN YMEHbIIIe-
HU€ Y9aCTOThI HEBPOJIOTUIEKUX OCTOKHEHWUI W CJIy-
YaeB YIJUHEHUS TOCIHUTATU3AIUM, a TaKKe
cHkeHne 30-cyTogHOoH JetarbHOCTH. OfHAKO yKa-
3aHUI Ha KJIMHUYECKHE WJIH TabopaToOpHbIE TPOSIB-
JIEHUST CHeU(pUIECKOi KapUONPOTEKIINA B ITUX
HCCTIE/IOBAHMSX HET.

B oHOM U3 TIesieHATIPaBIE€HHBIX NCCTEOBAHNIA
y 60sbHbIX UBC, onepupyembix ¢ K 1 kapauoruie-
TMYECKOM OCTAHOBKOW Cep/IIia, BBEJCHUE JEeKCMee-

anesthesia during surgeries with extracorporeal cir-
culation for CAD or valve heart defects [28]. The
authors described the reduction of incidence of neu-
rological complications and cases of prolongation of
hospitalization, as well as a reduction of the 30-day
mortality due to the use of the drug. However, no
signs of clinical or laboratory manifestations of spe-
cific cardioprotection has been demonstrated in
these studies.

In one of the targeted studies in CAD patients
operated with EC and cardioplegic heart arrest,
administration of dexmedetomidine did not provide
significant differences from placebo in the degree of
postoperative increase of CPK MB and cardiac tro-
ponin T [75]. In another, the authors described a sig-
nificantly smaller increase in troponin T after
myocardial revascularization with EC using general
anesthesia on the basis of racemic ketamine and
dexmedetomidine vs. sevoflurane-sufentanil anes-
thesia [76]. A well-designed modern study based on
assessment of the dynamics of Troponin I, CPK MB
and markers of renal damage demonstrated distinct
cardioprotective and nephroprtective effects of the
drug that was administered 5 min prior to EC and
continued for 6 h [77].

As it has been noticed above, dexmedetomi-
dine is a drug with anti-inflammatory properties.
Obtained clinical data on the systemic anti-inflam-
matory effect of the drugs in surgeries with extra-
corporeal circulation. Tt has been demonstrated that
dexmedetomidine infusion during EC reduces post-
perfusion increase of plasma concentrations of an
inflammatory mediator of DNA-bound protein
HMGB1 and Interleukin-6 [78]. Prescription of the
drug reduces the growth of IL-1, IL-6, TNF-a¢ and
interferon y after the extracorporeal circulation
using a mini-circuit [79]. The anti-inflammatory
effects of dexmedetomidine may be significant for
organ protection, in general, and cardioprotection,
in particular. Researchers who demonstrated a cer-
tain parallelism between the manifestations of car-
dio- and nephroprotection and decreased levels of
proinflammatory IL-1 and TNF-« [77] expressed a
similar opinion.

Numerous data were published on the hemody-
namic effects of the drug that indirectly demonstrate
its cardioprotective properties. Almost all
researchers point to a lower heart rate when compar-
ing dexmedetomidine with other sedatives [36, 80—
83]. On the other hand, there is a risk of bradycardia
[83, 84].

The contribution of dexmedetomidine to the
prevention of postoperative atrial fibrillation which
is described in some studies and not described in oth-
ers remains unclear [34, 83, 84]. The same meta-
analyses demonstrated a significant reduction in the
risk of ventricular tachycardia [34, 84]. A more than
fivefold reduction in the incidence of ectopic nodular
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TOMUMHA He 00ECIeunIo 3HAYMMBIX OTJIUYUN OT
mrarebo B CTEMEHU MOCTEONePAlHOHHOTO TTOBBITIE-
uust KOK MB u kapauansnoro tponoruna T [75]. B
JIPYTOM — aBTOPbBI OMUCAIN 3HAYUTETBHO MEHBITTHIA
mpupocT TponioHnHa T mocse omepannii peBacKyJisi-
pusanuu Muokapzaa ¢ VK mpu ucnosib3oBannu 006-
ITeft aHecTe3NN Ha OCHOBE PAI[eMUIeCKOTO KeTaMITHA
1 IeKCMeZIeTOMUIMHA TI0 CPAaBHEHUIO ¢ ceBo(IypaH-
cybeHTaHIIOBOI anecrtesneii [76]. B xoporio opra-
HU30BAHHOM COBPEMEHHOM WCCJICIOBAHUN HA OCHO-
Be omenku auHamuku Tpornonmna I, KOK MB u
MapKePOB MOYEYHOTO MOBPEKACHUS TTPOIEMOHCTPH-
POBAHBI OTUYETJIUBBIE KaPAUONPOTEKTOPHbIE U Hed-
porpTekTopHbie ah(eKThI TpemapaTa, KOTOPbIi Ha-
suavasu 3a 5 mun 10 MK u mpogosskamn BBOAUTD B
teuenue 6 4 [77].

JlexcMereToMUIH, Kak 0TMEYaJIoCh BBIIIE, OT-
HOCAT K TIperapaTtaM ¢ TPOTHBOBOCTATUTEIbHBIMA
cBotictBamu. [TosryueHbl KITMHIYECKNE TaHHbIE, CBH-
JIETEJIbCTBYIONINE O CHCTEMHOM TIPOTHBOBOCIIAJIU-
TebHOM adderTe mpenaparta pu omneparusax ¢ UK.
[TpogemonrcTpupoBano, 4T0 WHGPY3US TEKCMEIeTO-
muaraa Bo BpeMst MK camkaeTt moctnepdy3noHHbIN
MPUPOCT TJIA3MEHHBIX KOHIIEHTPAIUI MeIuaTopa
sBocmasienus I KH-csasannoro 6erka HMGB1 u nn-
tepJelikaa-6 [78]. Haznauenue mpenapara yMeHb-
mraet pupoct 1L-1, IL-6, TNF-a n waTepdepona y
nocsie IK ¢ ncrosrb3oBarmeM «<MUHI»-KOHTYpa [79].
[TpotuBoBOCTATUTENbHBIE 9P DEKTHI IEKCMETECTOMU-
JITHA MOTYT OBITh 3HAYMMBIMHU B PAaMKaX OPraHoIpo-
TEKIUHW W KapAMOMPOTEKIINU, B YACTHOCTH. AHAJIO-
TUYHOE MHEHWE BBICKA3BIBAIOT WCCIE0BATENH,
MIPOZIEMOHCTPUPOBABIITNE OTPE/IeTICHHBIN TapaJiie-
JIU3M MEKIy TIPOSIBICHUSIMU Kapino- 1 Hepompre-
KWW U CHUJKEHWEM YPOBHS MPOBOCTATUTENbHBIX [1.-
1 u TNF-« [77].

Omny6/IMKOBaHbl MHOTOYKCJICHHBIE TAHHBIE O
reMofimHaMudecknx addekTax mnperapara, KOTOpble
KOCBEHHO CBH/IETEIBCTBYIOT O €TO0 KapAMOIIPOTEK-
TOPHBIX cBolicTBax. [IpakTnueckn Bce mccenoBarte-
JIW YKa3bIBAIOT HA MEHBIITYIO YACTOTY CEPJEYHBIX CO-
KpalmeHuit Mpu CpaBHEHUU EKCMEJIETOMUINHA C
NIIPYTUMHU CeJaTUBHBIMU Tipenapatamu [36, 80—83].
C apyroii CTOPOHBI, CYIIECTBYET PUCK Pa3BUTHST Opa-
nukapany [83, 84].

OcTtaeTrcst He BITOJHE SICHBIM BOTIPOC O POJN
JIeKCMeIETOMU/INHA B TPOGUIAKTHKE TOcyeomnepa-
[MUOHHOW (DUOPUJUIAIINN TIPEACEPANH, KOTOPYIO B
OJTHUX MCCJIEIOBAHUSX OTMMCHIBAIOT, B IPYTUX — HET
[34, 83, 84]. B Tex ke mMera-aHanmM3axX MPOJIEMOHCT-
PHPOBAHO CYIIECTBEHHOE CHIDKEHHME PHCKA JKemy-
JOYKOBBIX Taxmkapanii [34, 84]. B pesymisrare mnc-
MOTBb30BAHUST JEKCMEIETOMUINHA OIHCAHO Ooee
YeM TISATUKPATHOE CHIZKEHUE YaCTOThI HKTOTTMUECKUX
V3JIOBBIX TaXWKapAWi TOcTe KOPPEKINN BPOKIEH-
HBIX TIOPOKOB cepara y aeteit [85]. To ects, ogaum us
BAKHBIX KapIIMOTPOITHBIX CBOMCTB MperapaTa, BUIH-
MO, SIBJISIETCSI €70 AaHTUAPUTMOTEHHAST aKTHBHOCTD.

tachycardias after correction of congenital heart
defects in children was described as a result of the
use of dexmedetomidine [85]. That is, its antiar-
rhythmogenic activity is one of important car-
diotropic properties of the drug, apparently.

Data on the risk of arterial hypotension during
dexmedetomidine sedation in cardiosurgical patients
are ambiguous. Some authors note its more frequent
incidence as compared to other drugs [36, 86]. A
meta-analysis performing a comparative evaluation
of dexmedetomidine and other options for sedation
including propofol did not confirm the increased risk
of arterial hypotension [83, 84]. No increased risk of
arterial hypotension due to administration of
dexmedetomidine as an adjuvant of general anesthe-
sia in adult [34] and pediatric cardiac surgery was
demonstrated [85]. In a group of patients who under-
went robot-assisted direct revascularization of the
myocardium, dexmedetomidine reduced not only the
incidence of tachycardia as compared to propofol,
but also episodes of arterial hypotension [87].

It has been noted that stable cardiac output
retains and pulmonary circuit hemodynamic para-
meters change slightly after introduction of
dexmedetomidine, and the need in vasopressors does
not increase, although the BP may be slightly
decreased [71, 75, 88, 89]. Less frequently CAD
patients presented the decreased pressure in the pul-
monary artery during the postperfusion period [75].
In mitral valve replacement in patients with pul-
monary hypertension administration of dexmedeto-
midine started before the induction of anesthesia and
continued until the skin incision provided not only a
moderate BP drop, but also an effective reduction of
pulmonary circuit hemodynamic parameters, includ-
ing pulmonary vascular resistance and pulmonary
artery occlusion pressure as compared to the refer-
ence group [90]. Tt should be noted that in valve
surgery dexmedetomidine had not yet found a wide
application, although studies that demonstrated that
in this clinical situation positive clinical effects of the
drug in coronary artery interventions were demon-
strated had been already published [28].

Studies of the organ protective effects of
dexmedetomidine used as an adjuvant of the general
anesthesia and as a postoperative sedative in cardio-
surgical patients of elderly and senile age has been
initiated recently [91]. Optimization of the thera-
peutic strategy in this clinical situation is very
important, because the number of cardiosurgical
interventions in geriatric patients is constantly
increasing. The first results are ambiguous. On the
one hand, facilitation of early postoperative patient's
activation, some reduction in the number of pul-
monary complications and reduced incidence of
tachyarrhythmia were found; on the other hand, the
increased risk of arterial hypotension was detected
[91]. A meta-analysis (2016) determined that peri-
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He BmiostHe 0THOPOTHBI CBEJICHNS O PUCKE apTe-
PHAILHON TUMIOTEH3UN TIPU JAEKCMEIETOMIIUHOBOM
celalluy y KapAnOXupyprudeckux GosabHbIx. Heko-
TOPbIE aBTOPbI OTMEUAIOT ee DOJIeE YaCThIE DTU30/IbI
IIPU CPaBHEHUU C IPYTUMHU Tipeniapatamu |36, 86]. B
MeTa-aHajan3e PN CPaBHUTEIBHON OIeHKe JeKcMe-
JETOMUIHA W IPYTUX BAPUAHTOB CEMAlUU, B TOM
yucse TpornodoI0BOiA, TOBBIIIEHHBIN PUCK apTepH-
aTBHOM THMOTeH3UN He moAaTBepanics [83, 84]. He
YCTAHOBJIEHO TIOBBINIIEHUE PUCKA apTePUATBHON TH-
MOTEH3UN TIPU UCIIOJIb30BAHUN JIEKCMEIETOMIINHA
B Ka4ecTBe abIoBaHTa 00IIeil aHecTe3un BO B3POC-
Joi [34] u metckoit kapauoxupypruu [85]. B rpyme
GOJIBHBIX, TIEPEHECITIX POOOTUZUPOBAHHYIO TIPSIMYTO
PEBACKYISIPU3AIINIO MHOKAp/ia TeKCMeIeTOMIINH He
TOJIBKO YMEHBITTAJ YaCTOTY TaXUKapIWH MO CpaBHe-
HUIO C POTTO(MOTIOM, HO W CHUKAJ AMTNU30IbI apTePH-
aJbHON TUTIoTeH3uN [87].

YKa3bIBaloT, 4YTO Ha (hOHE BBEJCHUS AeKCMere-
TOMUJIMHA COXPAHSETCS CTaOWJIbHBIA CepAeYHbII
BBIOPOC U MAJIO MEHSIFOTCSI TIOKA3aTeI TeMOIITHAMY-
KW MaJIOTO KPYTa, a TTOTPEOHOCTH B Ba30ITPECCOPHBIX
mperapaTax He BO3pacTaeT, XOTsI ypoBeHb A/l Mmoxet
ObITh HECKOJIbKO cHuzKeH [71, 75, 88, 89]. Pexe y
60abHBIX MIBC oTMeuaoT CHUKeHUe JaBJICHUS B Jle-
TOYHON apTepuy B MOCTHePhY3NOHHDIN TIeproz [75].
[Ipu omrepanusix TPOTE3NPOBAHNS MUTPATHLHOTO KJTa-
nana y G0JIbHBIX C JIETOUHOU THTIEPTEH3NEH BBE/ICHIE
JIEKCMEIETOMUINHA, HAYMHABIIEECS 10 WHIYKIIUU
aHeCTe3WH M MPO/I0JIKABIIIEECs 10 KOKHOTO Pa3pesa,
00€eCTIeUnIIO TT0 CPABHEHUIO ¢ KOHTPOJIBHON TPYITION
He TOJIBKO yMepeHHoe cHinkeHne AJl, HO 1 addexk-
TUBHOE CHWKEHME TIOKa3aTesell TeMOIMHAMITKN Ma-
JIOTO KPyTa, BKJIIOYAsl JETOYHOE COCYANCTOE COTPO-
THUBJIEHVWE U [aBJE€HUE 3aKJUHUBAHUS JIETOYHOM
aptrepuu [90]. CremyeT OTMETHTH, YTO B KJIAMTAHHOM
XUPYPIUU [€KCMEIETOMUINH ellle He HAIIes MIHUPOo-
KUX TTOKA3aHUH, XOTS yKe OMyOIMKOBAHBI UCCTEN0-
BaHU, PE3YJILTATH KOTOPBIX IEMOHCTPUPYIOT, UTO U
B TOW KIWHWYECKOU CUTYAIUN TTPOSIBISIOTCS TTOJIO-
JKUTENbHbIE KIMHIMYecKue a(h@eKTh mpenapara, yc-
TAHOBJIEHHBIE [T BMEMIATENHCTB HA KOPOHAPHBIX
aprepusx [28].

B camoe mociesiHee BpeMsI HaUaTo U3ydIeHne Op-
TaHOTIPTEKTOPHBIX 3(h(HEKTOB eKCMeIeTOMUINHA,
MPUMEHSIEMOTO KaK a[blOBaHT 00IIeH aHeCTe3nn 1 B
KavecTBE TIOCJCOTIEPAITIIOHHOTO CEIaTUBHOTO TIpeTia-
paTa y KapAuOXUPYPrUdeCcKuX OOJNBHBIX MOKUIOTO U
crapueckoro Bozpacta [91]. Onrumusarus sedeGHOI
TAKTUKY B 9TOW KJINHIYECKOW CUTYaI[IH UMEET IPe3-
BBIUAITHYIO aKTyaJbHOCTh, TAK KaK YHCJO OTepariuii
Ha Cepiie y repuaTtpudeckKux OOJBHBIX MOCTOSTHHO
yBesmumBaetcs. [lepBbie pe3ybTaThl HE BIOJHE Of-
HOpoziHbl. C OHOIT CTOPOHBI, OTMEYAT 00JIErYeHIe
paHHEH MOCIe0ePAIIHOHHON aKTHBU3AIN OOJTbHBIX,
HEKOTOPOE YMEHBITIEHUE YNCIA JIETOYHBIX OCJIOKHE-
HUW W CHIZKEHUE YaCTOTBI TAXMAPTUMUH, C IPYTOH —
MOBBITIIEHIE PUCKA apTepuasibHoi rumoTensun [91]. B

operative prescription of dexmedetomidine reduced
the incidence of strokes and delirium, reduced hospi-
tal mortality in patients aged 65 years and older who
underwent revascularization of the myocardium
and/or correction of valve heart defects. [35]
Clinical and/or laboratory manifestations of specific
cardioprotection were not examined in these studies.

Therefore, data on the implementation of the
cardioprotective effect of dexmedetomidine in surg-
eries with extracorporeal circulation are still not
completely clear. This is probably due to the differ-
ent variants of coronary lesions and surgeries, fea-
tures of cardioplegia and myocardial protection dur-
ing aortic clamping, as well as dexmedetomidine
infusion protocols.

Level A evidence demonstrate stabilization of
circulation alone reducing the risk of tachyarrhyth-
mia and non-fatal myocardial ischemia. The contri-
bution of these factors to improvement of treatment
outcomes requires further study. At the same time,
there is a sufficiently extensive evidence base con-
firming the improvement of outcomes in the cardiac
surgery after prescription of dexmedetomidine in the
perioperative period.

However, an obvious cardioprotective effect of
dexmedetomidine was identified in high-risk opera-
tions for thoracoabdominal aortic aneurysm per-
formed without EC. The researchers noticed that the
incidence of episodes of myocardial ischemia and the
release of cardiospecific troponin into the circulation
reduced after the drug prescription; echocardio-
graphic signs of impairment of the contractile func-
tion of left ventricular walls were found less often
[27]. Tt can be assumed that cardioprotective effects
of dexmedetomidine, in particular those caused by
sympatholysis, more early manifested themselves in
clinical situations when EC and cardioplegia were
not used, i.e. there was no influence of a cardioplegic
solution on the ischemic-reperfusion changes of the
myocardium and the blood circulation was support-
ed by spontaneous work of the heart. Prospects of
drug application in surgeries without extracorporeal
circulation or with but with a beating heart need fur-
ther research. There is reason to believe that in such
cardiosurgical interventions the dexmedetomidine
cardioprotection will be particularly important.

Application of dexmedetomidine for cardio-
protection. Different schemes of intraoperative
introduction dexmedetomidine in cardiosurgical
interventions have been described. Some authors
begin infusion of the drug immediately before induc-
tion of anesthesia and continued it until the end of
the intervention, while others prescribe the drug
directly before the EC, at the end of EC or while
suturing the sternum. The duration of infusions
started in this way ranges from 6 to 24 hours [28, 34,
75,77, 91]. Recommended dosing methods also vary,
ranging from 0.2 to 0.7 ug/kg/h during the surgery.
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MeTa-arammse 2016 1. ycTaHOBJIEHO, YTO TIEpHoIepa-
IIMOHHOE HAa3HAUEHUE IEKCMEIETOMUIITHA YMEHBITIAeT
YacTOTy WHCYJIBTOB W JIEJTUPUS, CHIKAET TOCITUTAIb-
HYIO JIETaJIbHOCTh y GOJIBHBIX B Bo3pacte 65 JieT u
CTapIiie, KOTOPBIM BBITTOJHSIOT PEBACKYJISIPU3AITIIO
MHUOKap/la /WM KOPPEKINIO KJIAAHHBIX TTOPOKOB
cepana [35]. Kuuanueckne u/mnn nabopaTopHbIE
MIPOSIBIIEHUS  CTIEITN(DUUECKO KapIUONPOTEKIINN B
ATUX WCCTETOBAHMAX HE N3YUAJHCh.

Takum 00pa3oM, MaHHBIE O PeATU3AINUU Kap-
JINOTIPOTEKTOPHOTO 3 deKTa JeKCMeIeTOMUTINHA
mipm onteparugx ¢ MK mo cux mop ocrarorcs He BITOJ-
HE OTHO3HAYHBIMI. BeposiTHO, 5T0 06YCIIOBIEHO pas-
JIMYHBIMU BapWaHTaMU MOPAKEHUS KOPOHAPHOTO
pycJia ¥ BBITIOJHSIEMbBIX OIeparinii, 0cOOEHHOCTSIMU
KapauoIierni 1 3(hhEeKTUBHOCTH 3aIUTHI MUOKAP-
Jla B TIEPUO/I TIepesKaTUs A0PTHI, a TaKKe MPOTOKOJIa-
MU UHDY3UH JIeKCMeIETOMUTITHA.

[lokazarerbcTBa YPOBHST A CBUIETETHCTBYIOT
TOJIBKO O CTaOUIM3ANN KPOBOOOPAIIEHUSI, CHIKE-
HUW pUCKA TaXMapUTMUN W HedaTaTbHOU WUIEMUN
MHOKap/a. PoJib 9TuX (haKTOPOB B yJydlleHUn 00-
MIUX PE3YJbTATOB JICUEHUS HYKIAeTCS B JlajbHel-
neM n3ydeHun. Bmecrte ¢ Tem, CymiecTByeT B 0CTa-
TOYHOU cTenmeHn oOmMMpPHas JoKasaTesibHas 0Oa3a,
MO/ITBEPSKATONIAS YIIYUIIeHNE PE3YTBTaTOB Kap/Ino-
XUPYPrAYECKUX OTIepaIlnii Tpyu Ha3HAYCHWH JIeKCMe-
JIETOMUIHA B TIEPUOTIEPAITMOHHBIN TIEPUO/IL.

BwmecTe ¢ Tem, BIOJTHE OTYETIUBBIN KapAnOTIPO-
TEKTOPHBIN 3(h@EKT AeKCMeIeTOMUIMHA BbISBUIN
MIPY OTEePAIASX BEICOKOTO PUCKA TIO TTOBOY TOPAKO-
abIOMUHABHBIX AHEBPU3M AOPThI, BBITOTHSIEMBIX
6e3 UK. VccaemnoBarenn OTMETHIN, YTO TP Ha3HA-
YEHWH TIpernaparta CHIKAETCS YacTOTa AMU30/I0B MU-
OKapAMaJbHOW HIIEMWH, YMEHBINAETCST BBIOPOC B
KPOBb KapAuOCIENn(pUIecKOro TPOITOHMHA U PeXe
BO3BHUKAIOT 3XOKapAuorpapuieckie MpU3HAKA Ha-
PYIIEHNH COKPATUTENbHON (DYHKIINH CTEHOK JIEBOTO
xeymouka [27]. MoXHO TIPEATTOI0KUTD, YTO Kap-
JIMONPOTEKTOPHBIE 3((DEKTI TeKCMeIETOMUINHA, B
YACTHOCTH OOYCJIOBJICHHBIE CUMITATOJIU3MCOM, JIyd-
11 MPOSIBIISIOTCS B KIMHUYECKUX CUTYAIIUSIX, KOT/IA
He ucnonbayercs MK n kapanonierus, T.e. OTCyTCT-
ByeT BJUSHUE KapAMOIJIETUYECKOTO PacTBOPa Ha
umeMuYecku-pernepy3noHHble U3MEHEHUS MUO-
Kap/a, a KpoBoOOpallleHre TIOCTOSTHHO MOIEP/KUBA-
eTcs caMOCTOSTeIbHOU paboroit cepana. Iepcrek-
TUBBI MPUMEHEHUsSI MIperapara Mpu omepaiusax 6e3
VK win ¢ UK, Ho Ha paGoratorieM cep/iie, HysK/a-
I0TCST B IAJIbHEHINIUX Uccae[oBaHnsX. EcTh ocHOBa-
HUS TI0JIaraTh, 9TO MPU TaKUX BapUaHTaX KapaHOXH-
PYPTUYECKUX BMEIIATETHCTB AEKCMECTOMUIMHOBAS
KapIUOTIPOTEKIUsE OyAeT 0000 3HAUMMA.

BapuanTtsl npuMeHeHNs IeKCMeIeTOMHIUHA C
neJpbl0 Kapauonporekmuu. OTMCAaHBl pa3JIudHbIe
CXeMBI HHTPAOTIEPAITIMIOHHOTO BBEIEHUS JIEKCMEIETO-
MUJIMHA TIPU KapAMOXUPYPTUIECKUX BMEIIATEIbCT-
Bax. HexoTopbie aBTOPHI HAUMHAIOT WH(Y3WTO TIpeTa-

Undoubtedly, the optimal protocol of dexmedetomi-
dine prescription needs further confirmation and
clarification; the administration rate may and should
be adjusted in accordance with the hemodynamic
parameters of patients. In the case of postoperative
introduction of dexmedetomidine, prescribers take
into account target levels of sedation according to
scales accepted in resuscitative practice [74, 92, 93].

Conclusion

Therefore, dexmedetomidine, an a,-AR agonist,
produces a complex of beneficial pharmacological
effects in the anesthesiological support of cardiac
surgeries. Cardioprotective properties of the drug
were demonstrated in numerous experimental stud-
ies and non-cardiac surgeries, especially in high risk
patients. Beneficial effects of dexmedetomidine on
various parameters of the postoperative period and
general complications of cardiosurgical interven-
tions was shown in level A and B studies.

Cardioprotective properties of dexmedetomi-
dine in surgical patients who underwent non-cardial
interventions, particularly vascular ones, were
demonstrated in level A and B studies. Various
aspects of dexmedetomidine cardioprotection has
been thoroughly studied in level B studies.

The possible cardioprotective effect of the drug
is associated with:

o sympatholysis, whose manifestations
include a negative chronotropic effect, a moderate
reduction of blood pressure and, consequently,
reduced oxygen and macroergic phosphates require-
ments of the myocardium;

¢ increased coronary circulation as a result of
the lengthening of the diastole, NO- and mediated
coronarodilation;

* reduction of the coronary steal effect of orig-
inally ischemized areas of the myocardium;

* anti-inflammatory effect;

» antioxidant effect;

 prevention of apoptosis activation.

The analysis of the current literature data gives
grounds to conclude that dexmedetomidine cardio-
protection has good prospects in the various fields of
surgery.

para HeTIOCPEACTBEHHO Tiepe/l UHAYKINEH aHeCTe3nn
U TIPOJIOJIKATIH €€ /0 OKOHYAHUS OMEePaTUBHOTO BMe-
MIaTeThCTBA, APYTHE HA3HAYAIOT TTPeTrapaT HeMoCpes-
ctBenHo mepen MK, mpu oxonvanun VK wmm mpn
CBeJIEHUN TPYAUHBL. [IpOM0IKUTEIbHOCTD HAUaThIX
TakuM 00pasom mH(DYsuil Bappupyercs ot 6 10 24 4
[28, 34, 75, 77, 91]. PekomeH10BaHHbIE CITOCOOBI 10-
3UpoOBaHMsS Takxke orianvaiorcs — ot 0,2 mo 0,7
MKT/KT/4 B TedeHue omnepainn. HecomrerHo, ontu-
MaJTbHBIHN TIPOTOKOJI HA3HAYEHUST IEKCMEIETOMUIMHA
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HY/KIaeTCsT B JATBHEHITMX 000CHOBAHUSAX U yTOUHE-
HUSIX; CKOPOCTH BBEJICHUS] MOKET M JI0JDKHA M3Me-
HSITHCSI B COOTBETCTBHUU C MOKA3ATEISIMUA TEeMOJIMHA-
MUKH TalneHToB. B ciyyae mocseornepannoHHOTO
BBEIEHUsT [EKCMEIETOMUIITHA OPUEHTUPYIOTCS Ha
1eJIEBbIE YPOBHU CEAIINHU, COTJIACHO TIPUHSATHIM B Pe-
AHUMATOJIOTUIECKON MpaKTHKe IKamam [74, 92, 93].

3akjaoyeHue

Takum 00pa3oM, aroHUCT a,-AP nekemeeromu-
JIH 00JTa/IaeT KOMIIEKCOM MOJIE3HBIX (hapMaKOJIOTH-
YecKnX 2(pheKTOB P aHECTE3N0JI0TO-PEAHNMATOTIO-
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MOJTHSTIOT HEKapAnalbHble BMEITATeIbCTBA, 0COOEHHO
COCYZINCTBIE, TIPOIEMOHCTPUPOBAHBI B MCCJIEOBAHN-
X ypoBHA A 1 B. PasnmuHble acleKTs 1eKCMeIeTo-
MUIITHOBOW KapAHOIPOTEKIINU JOCTATOYHO TIIyOOKO
M3y4YeHbl B NCCIIEOBAHMUSX YPOBHS B.

Bo3MOKHBINT KapAHOTPOTEKTOPHBIN 3 dekT
rpernapara CBsI3bIBAIOT C:

*  CUMIIATOJIM3WCOM, TTPOSIBJICHUSIMI KOTOPOTO
SBJISTIOTCST OTPUIIATEJLHBIH XPOHOTPOTHBIN a(deKT,
yMepeHHOe CHUXeHNe apTephabHOTO /AaBIEHUS W,
KaK CJICJICTBUE, YMEHbIIEHNE MOTPEOHOCTH MUOKap-
7la B KUCJIOPOJie T MaKpOapTruiecknx ocdaTax;

* yBeJMYEeHWeM KOPOHAPHOTO KPOBOTOKA B pe-
3yJibTate yaJauHeHus auactoibsl, NO- U afeHO3uH-
JIeTEPMITHUPOBAHHOW KOPOHAPOANIATAINN;

o yMeHbIleHHEM 3(hdeKTa KOPOHAPHOTO «00-
KPaJbIBAaHUST» MCXOIHO NTIEMU3UPOBAHHBIX 30H MU-
oKapla;

* TIPOTHBOBOCHATUTETHHBIM 3 heKTOoM;

* AHTUOKCUIAHTHBIM 3(PDeKTOM;

*  TIpemynpesk/eHneM aKTHUBAINN alfonTo3a.

AHanm3 COBPEMEHHBIX JIUTEPATYPHBIX JTAHHBIX
JTaeT OCHOBAHUS 3aKJIOYNTD, YTO JIEKCMEIeTOMUIN-
HOBas KapIUOIPOTEKIINS B PA3JIHUHBIX 00JIACTIX XU~
PypTuM, HECOMHEHHO, IMeeT XOPOIITHe IePCTIeKTHBHI.
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ObIMIAA PEAHUMATOJOI'NA

Hayuno-npaxktuueckuii xxypHai «O01iast peaHiMaToJIor s>,
Bxogamuii B mepedeb BAK P®D, B Scopus u apyrue 6a3bl TaHHBIX,
IIpe/IHa3HAYEeH [T Bpadyeil aHeCTe3M0I0T0B-PEaHIMATOIOTOB M HAYYHBIX COTPY/THUKOB.

Temarnka skypHaJja: naTorenes, KINHUKA, IUATHOCTHKA, JieueHue, TPodUIaKTHKA U ITaTOJIOTHYecKas aHaTo-
MUS KPUTHYECKNX, TEPMUHAIBHBIX 1 TOCTPEAHNMAIIMOHHBIX COCTOSTHIH; OKa3aHWe TOTOCITATATBbHON MTOMOIIN TP
KPUTHYECKUX COCTOSIHUSIX; 00ydeHne HaceleH sl N MEANIIMHCKOTO MepCcoHaia MpHeMaM OKa3aHusl HEOTIOKHOI
HOMOIIY TIPH KPUTHUYECKUX COCTOSIHUSAX; onTumusaiust paborst OPUT; opugnyeckue u sTUYECKE BOIPOCH B

obactu AHECTE3NO0JIOTUN-PEaHUMaTOJIOTNH.

AyﬂPITOpI/Iﬂ: JeueOHbIe yupekaeHusd; BbicHIe yqe6Hb1e 3aBeJieHuda MeJJUMIIMHCKOTO HpO(bI/IJIH; MeIUIUHCKNE
yupexiennsd nocJae JuIjioMHOTro 06pa30BaH1/151, (DeaepaJIbeIe 1 peruoHaJibHbl€ OPTaHbl YIIPaBJE€HUA 3/[paBOOXPa-
HEHUEM, MENIIMHCKNE HAYyYHO-UCCJAEeJ0BATE/IbCKNE NHCTUTYTbI; MEIMITUHCKNE 6uOINOTEK.

INIOAIINCKA

B m1060M 1o4YTOBOM OT/IEIEHHH CBsi3u 110 KaTaiory «Kuura-Cepsuc»>

e unjieKc 46338 — i MHAUBUIYaJIbHBIX TIOITUCUYNKOB
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