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Ilesns uccnenoBanust: BoisipieHre 3hGEKTUBHOCTH Npenaparta PeamMOepuH Py KOMILIEKCHOH MHTEHCUBHON
Tepanuy GOJBHBIX € KapAUOXUPYPrUYeCKUME BMEIIATEIbCTBAMU Ha (DUOPUILIMPYOIIEM Cep/ILe TIPU MPOTE3UPO-
BAaHUU KJIAMAHOB CEP/Ila ¥ MIACTUKE 1e(heKTOB MEKITPECEPIHON M MEKIKEYIOYKOBOI TIEPETOPOJIKH.

Marepuasst u MeTobl. [IpoBesTH aHasi3 pe3yabraToB Jedenus 61-ro manmenTa (36 MysKUnH 1 25 JKEHIINH) ¢
IIPOTE3NPOBAHNEM KJIAIIAHOB CePAllA U IITACTUKOH e()eKTOB MEXKIIPEeCEePAHON 1 MEKIKEIYA0UKOBO eperopo-
ku. BosbHbIx pasgenuiu Ha 2 rpyiinsl. B 1-ii rpyrime (0cHOBHOIT), 35 GOJBHBIX MOCJIE TPOBEICHHOTO KapIHOXUPYP-
IUYECKOrO BMEIIATEIbCTBA [OJIyYasiu npenapar PeambepuH: B riepBble 6 4acoB MOCIe0epaliMOHHOTO Hiepuojia 400
MJI, BHYTPUBEHHO, KalleJbHO co cKopocThio 60—90 karr./MuH. Bo 2-if rpymie (KOHTPOJIbHOIT), 26 GONbHBIX TOJY-
YaJI CTaHAAPTHBIN KOMILIEKC MHTEHCUBHOI Teparuu. [IoMIMo cTanzapTHOr0 KJIMHUKO-1a00paTopHOro 00cIe0-
BaHUS OIPE/IeJISIN co/iepsKanue: TPOIoHuHa I, makTaraerniporenassl, KpeaTHHKUHA3bI, U30(PAKIINY KpeaTHHKH-
Ha3el M B, Tpancammnas (amaHnHaMUHOTpaHC(hepasbl U acliapTaTaMUHOTpaHChepass).

Pe3yJIbTaTbI: OTMETUJIN ITPU3HAKWU BOCCTAHOBJIEHUA (byHKL[I/IOHa]IbHOI‘O COCTOAHUA MUOKap/la, yaydlieHue Jin-
HaMUKKW KapI[I/IOCHeIlI/I(l)I/I‘-IeCKI/IX Ct)epMeHTOB 1 HOpMaJIN3allnio KUCJIOTHO-TIIEJTOYHOTI'O COCTOAHWA KPOBU.

3axmouenue. BriioueHre B KOMIUIEKCHYIO MHTEHCUBHYO Tepariio PeamGeputa mociie KapauoXupypruyec-
KUX BMEIIATEIbCTB Ha (GUOPUILIUPYIOLIEM CEP/IIE B YCIOBUSIX UCKYCCTBEHHOIO KPOBOOOPAIIIEHUS C TIOCIIEYOTIEl
3JIEKTPUIECKOIT ebubpUILIAIME yIydiiaeT KIMHNYECKOE TeYeHe PAHHETO OCIe0IEPAIIIIOHHOTO [EPUOJIa, CHU-
JKaeT PUCK Pa3BUTHS OCTOKHEHUI 1 PaHHeH JIeTaJIbHOCTH.

Kantouesvte cnosa: Peambepun; xapouoxupypeust; uemudecKu-peneppysuonioe nogpexcoenie muokapoa; un-
MeNCUBHAS Mepanus

Objective: to identify the effectiveness of the drug Reamberin in complex intensive threatment of patients
with cardiac surgery in heart fibrillation and remodeling of prosthetic heart valves and plastic defects of atrial and
ventricular septa.

Materials and methods. We analyzed the results of treatment of 61 patients (36 men and 25 women) with a
prosthetic heart valve defects and performed plastic surgery of atrial and ventricular septa. The patients were
divided into 2 groups. In group 1 (main group), 35 patients after cardiac surgery were introduced with the
Reamberin according the following protocol: 400 ml in the first 6 hours of the postoperative period as an intra-
venous drip at a rate of 60—90 drops/min. In group 2 (control group), 26 patients received standard intensive care
medication. In addition to standard clinical and laboratory tests during the study following components were
quantitavile determined in blood: troponin I, lactate dehydrogenase, creatine kinase, isofractions of creatine kinase
MB, transaminases (alanine aminotransferase and aspartate aminotransferase).

Results. Treatment of patients from the main group revealed the recovery of functional parametersof the
myocardium, improved dynamics of cardiac enzymes and normalization of blood acid-base status.
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Conclusion. Inclusion in the complex intensive therapy of post-cardiac surgery of the Reamberin in patients
experiencing heart fibrillation after the cardiopulmonary bypass followed by electrical defibrillation improved the
clinical course of the early postoperative period and reduced the risk of complications and early mortality.

Key words: Reamberin; cardiac surgery; ischemia-reperfusion injury of the myocardium; intensive therapy
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BBenenne

B 1975 r. G. R. Heydrinkx u coast. BriepBbie
orucamn (HeHOMeH OOPaTHUMOW TOCTUIIEMUYECKOI
JIEBOKEJIYJIOUKOBON HEOCTATOYHOCTU, B JaJTbHEN-
mem E. Braunwald u R. 1. Kloner ganu manHomy
CUHJIDOMY OTIPE/ICJIEHUE <OTJIyIIeHne MUOKap/Aas,
MO/l KOTOPBIM TIOHUMAIOT 00PATUMYIO MUOKAPIUATb-
HyT0 IUCHYHKITUIO B OTBET HA perepdy3uio MUOKAP-
JIa TOCJIe BOCCTAHOBJIEHUST HOPMAJIBHOTO N CyO-
HOPMAJbHOTO KPOBOTOKA B KOPOHAPHBIX apTEPUSX.
lucronormueckas TSXKeCTb MOBPEKACHUS CBsI3aHA €
JUIUTEIbHOCTBIO Tiepuoja utremun [1—3].

B Hacrosiiee Bpemst TpH IIPOBEEHUH OTIePaTHB-
HBIX BMEIATEIbCTB Ha (PUOPUIITHPYIOIEM CEPIIIEe ¢
COXPAHEHHBIM €CTECTBEHHBIM KPOBOTOKOM IO KOPO-
HApPHBIM COCY/IAM UCIIOJIb3yeTcs TpexdazHas BpeMs —
3aBUCUMAsT MOJIEJIb PasBUTHs (DUOPHILISIIIUE KeJTy-
JIOYKOB, COCTOSIIAS M3 3JIEKTPUUECKOi (hasbl (TepBble
4—5 MUHYT), BO BpeMst KOTOPOii a(h(peKTUBHBIM METO-
JIOM yCTpaHeHus1 (puOPUILISIIUY SIBJISIETCST 3JIEKTPH-
yecKast AeUOPUIUISIIIS; [UPKYIATOPHON (hasbl
(mposonruposanuas OK), caenyromne 5—10 munyT,
C TIPEJIBAaPUTEIbHON KOMIIpeccueld rpy/IHOHM KJIeTKN 1
HOCJIEYIONIEH 9JIeKTPUYECKOi nenOprLisiei u
MeTabosImuecKoil (hasbl, P KOTOPOIl HEOOXOAUMO
HpoBe/ieHIe MeTaboInuecKoi Teparmu |6, 7]. B To e
BPEMsI YCTAHOBJIEHO, UTO caMa 3JieKTprdecKast edut-
PULISAIINS CIOCOOHA BBI3BATh MOBPEKACHUE CEPIIIIA,
Kak 00paTHMOro, TaK U HeoOGpaTuMOro xapakrepa [8].
CoBpeMeHHbIE TIPE/ICTABJICHUS O TIOBPEXKIECHUN MHUO-
Kap/ia 2JIEKTPUYECKUM TOKOM OCHOBAaHBI Ha KOHIIETI-
IIUU AJIEKTPONIOPAIIUY — MOBBIIICHHON TPOHUIIAEMOC-
TH MeMOPaHbI KJIETOK IOCJIE BO3AEUCTBUS CUILHOTO
AIIEKTPUUYECKOTO TOJIsT, HHUIUUPYOITEeil M30BITOUHDIN
BXOJl KaJIbIIUg C Pa3BUTHEM KOHTPAKTYPHBIX COKpa-
MIEHUI MBI W TSZKEIOTO TIOBPEXKACHUS KJICTOK C
ux nocsenytonieit rudessio [9]. B cBoto ouepenb mera-
GOJITYECKast TEOPHSI TOBOPUT O TOM, YTO TIOBTOPHBIE
paspsizibl eUOPUILISIIINY BBI3BIBAIOT TPAH3UTOPHYIO
JIETIPECCUTO KJIETOYHOTO JIBIXaHUSsI, CIIOCOOHYO Pa3BU-
BaThCs Ha (pOHE a/IEKBATHOTO HACKINICHUS apTEePUATTh-
HOI KPOBU KHCJIOPOJIOM M YBEJIMYEHUS KPOBOTOKA B
MUOKap/ie, MOA00HYI0 M3MEHEHUSIM TP OTJIYIIIEHUN
MHOKap/1a, 0OHAPYKEHHBIM HA MOJIEJIU UIIIEMUIECKH-
periepdysnoHHOTO TIOBpexaeHusA. Kpome Toro, oc-
HOBHBIM 3(h(heKTOM JTIOOOU THUIIOKCUU SIBJISIETCST CHU-
JKEHME KJIETOYHON aHepronpoaykimu [1].

B Hacrosiee BpeMs, OIHUM U3 IEPCIEKTUBHBIX
HAIMpPaBJIEHUH BJIUSHUS Ha MeTabOJIMYeCKUe MPOIec-
Cbl B MUOKAp/Ie SABJSETCS HUCIOJb30BAHUE TIPErapa-

Introduction

In 1975 G. R. Heyndrickx et al. first described
the phenomenon of reversible post-ischemic left ven-
tricular failure, and E. Braunwald and R. I. Kloner
called this syndrome <«stunned myocardiums» to
define reversible myocardial dysfunction in response
to myocardial reperfusion after restoration of normal
or subnormal blood flow in the coronary arteries.
Histological severity of damage was related to the
duration of the period of ischemia [1—5].

Currently, during surgical procedures on the
fibrillated heart to preserve the natural blood flow
in coronary vessels the three-phase time — depen-
dent model of ventricular fibrillation (VF) is
employed. It includes: electric phase (first 4—5
minutes), during which an effective method of
removing fibrillation is the electrical defibrilla-
tion; circulatory phase (prolonged VF) for the
next 5—10 minutes, with a pre-compression of the
chest and following the electrical defibrillation;
metabolic phase, for which it is necessary to carry
out metabolic therapy [6, 7]. Electrical defibrilla-
tion can cause damage to the heart, both reversible
and irreversible [8]. Cpntemporary understanding
of myocardial alterations by electric shock is based
on the concept of electroporation, i.e. increased
permeability of cell membranes after exposure to a
strong electric field that initiates the excessive
calcium intake and development of contractures
including muscle contractions followed by severe
cell damage with death [9]. The metabolic theory
suggests that repeated defibrillation discharges
cause transient depression of cellular respiration
that are developing on the background of an ade-
quate oxygen saturation of arterial blood and an
increases in blood flow in the myocardium. Similar
changes in stunned myocardium were detected
using the model of ischemia-reperfusion injury. In
addition, the main effect was to reduce any hypox-
ic cellular energy production [1].

Methods to affect the metabolic processes in
the myocardium include the use of succinic acid
drugs, specifically, Reamberin («<NTFF POLYSAN «,
St. Petersburg, Russia). Mechanisms of the drug
action is associated with the effect of succinate on
the neurotransmitter amino acid transport, catalytic
action on oxygen utilization in the Krebs cycle, acti-
vation of aerobic metabolism, restoration of redox —
mitochondrial status, as well as increased utilization
of fatty acids, ketone bodies, glucose and lactate [ 10].
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B momomp mpakTUKYIOIJEeMy Bpauy

TOB STHTAPHOU KUCJIOTBI, B 4aCTHOCTH — PeambepuHa
(OO0 «HTDOD <«ITOJIMCAH» r. Caukr-Ilerep-
Oypr), MEXaHU3M JIEHCTBIS KOTOPOTO CBSI3aH C BJIUSI-
HUEM CYKIIMHATA Ha TPAHCIIOPT MEJIMATOPHBIX aMMU-
HOKHUCJIOT, KaTaTUTUYECKUM  JIeHCTBUEM  Ha
VTUJIM3AIUIO KUCJI0pojia B ke Kpebca, akTuBariu-
eit aapobHOro MeTabo/n3Ma, BOCCTAHOBJIEHUEM pe-
JIOKC — CTaTyca MUTOXOHJIPUI, a TaKKe TTOBbITIIECHU-
eM YTHJIM3AIUU KUPHBIX KUCJIOT, KETOHOBBIX TEJI,
riroko3bl 1 iaktata [ 10]. B psiie pabot ycraHoBIIE€HO,
YTO SHTApHAs KUCJIOTAa HOPMAJHU3YET COIep:KaHue
THCTAaMUHA U CEPOTOHWMHA, TIPEK/IE BCETO B MO3Te, He
BJIMSS CYIIECTBEHHO HA apTepHasibHOC JIaBJIeHUE U
noKasateJgu paboThl CEPJIlla, BOCCTAHABIUBAET aK-
TUBHOCTb KJII0U€BOTO (hepMEHTa MUTOXOHIPUATBHOM
ey — IIUTOXPOMOKCHIA3bl. B yclIoBUAX rUIIOKCUN
MPOLYKIINS SHAOTEHHOTO CYKIIMHATA U CKOPOCTD €TO
OKHCJICHUSI BO3PACTAET, a B CJIydae JIeKOMIICHCAIIUN
3H/IOTEHHOW MPOAYKIIMHU STHTAPHOH KMUCJIOTHI HACTY-
[AeT TOPMOKEHUE [[UKJIA TPUKAPOOHOBBIX KUCJIOT U
AKTUBAIUST aHAIPOOHOTO TIINKOJN3a. BoccTaHoBIIe-
HUEe MPOIECCOB 9HEPTOOOMEHA CTAHOBUTCSI 3aBUCH-
MBIM OT CYKI[MHATA, B TOM YUCJE U OT 9K30T€HHOTO
€ro MocTyiieHus. IIpu 3ToM 9K30TeHHO BBE/IEHHBIN
CYKIIMHAT BBI3BIBACT CTUMYJISAIUIO CYKIIMHATOKCH-
JTA3HOTO OKWCJIEHUS SHTAPHON KHUCJIOTBI C BOCCTA-
HOBJIEHHEM ee MOTPeOJIEHUST B JIBIXaTEJIbHOU Iern
MUTOXOH/IPUIA U BO3PACTAHUEM aKTUBHOCTU aHTHOK-
CUZIAHTHOM (byHKIMK TayTatnona. CyKIIMHAT TakKe
CTUMYJIUPYET CUHTE3 IIepPYyJIOIJIa3MIUHA, KOTOPBIA
cocTaBJisieT JTaOUJIbHYI0 AaHTHOKCUIAHTHYIO CUCTEMY
opranmaMa. COBOKYMHOCTb YKa3aHHBIX 3(GheKTOB
STHTAPHOU KUCJIOTBI 00€CTIeYNBAET TIPELYIPEKIECHITE
periepdy3MOHHBIX TOBPEKICHUN B YCIOBUAX HApPY-
[IEHHOTO KUCJIOPOoHOTO Oasmanca [11].

[empio mccaenoBanuss — BbisgBIeHUE Ahhek-
TUBHOCTH TiperiapaTta PeaMOepiH 1pu KOMILIEKCHOI
WHTEHCUBHOU Teparuu OOJIbHBIX ¢ KapAUOXUPYPrH-
YECKUMM BMEIIATETbCTBAME Ha (DUOPUILIHPYIOIEM
cep/ie TpyU MPOTE3UPOBAHUM KJIATIAHOB CepIa U
macTuKe eHeKTOB MEKIIPEACEPIHON 1 MEKKeIy-
JTOYKOBOU TIEPETOPOIKI.

Marepuan u MeTObI

[Tposesn ananus pesyJbraToB jedenns 61-ro naruen-
Ta C Kap/INOXUPYPrUdeCKUMU BMEIIATEIbCTBAMU 110 TIOBO-
Iy TIPOTe3UPOBAHUS KJIAIIAHOB CepALia U INIACTUKN Jedek-
TOB MEKITPE/ICEPAHON M MEKIKETYTOUKOBON 1eperopoiKu
B KY «/luenponerpoBckuii 061acTHON TEHTP KapAUOXH-
PYPTUHU ¥ KapAHOJIOTHI.

BoubHble Gbln pactpe/ie/ieHbl Ha 2 TPYIIbE: -5 TpyT-
na (ocHoBHast — 35 vesosek: 21 myskunna u 14 sKeHuwH,
cpenHuii Bo3pact 48,4+1,4 jiet), B KOMILIEKCE MTOcjieorepa-
[MOHHOII HHTEHCUBHOI Teparu KOTOPBIX ObLI HAa3HAYEH
Peambepun (OO0 «HTD® <«ITOJIMCAH», 1. Cankr-
[TetepOypr): B miepBble 6 YacoB MOCIEONEPATMOHHOTO TIe-
prona, 800 M, BHYTPMBEHHO, KaleJbHO CO CKOPOCTHIO
60—90 kan./mun. Bosbable 2-if TpyIIIBI (KOHTPOJIBHONW —
26 GosbHbIX: 15 MyskunH U 11 JKeHIUH, CPeiHIil BO3PACT

In studies, it was found that succinic acid normalizes
serotonin and histamine content, primarily in the
brain without significantly affects on blood pressure
and heart function parameters, restores the activity
of the key enzyme of mitochondrial respiratory
chain,the cytochrome oxidase. In hypoxia endoge-
nous succinate is produced and its rate of oxidation
increases, whereas in the case of and decompensation
of the endogenous production of succinic acid, the
inhibition of tricarboxylic acid cycle and activation
of anaerobic glycolysis occurs. Recovery of energy
becomes dependent on succinate, including its
exogenous sources. This exogenously administered
succinate causes stimulation of oxidation of succinic
acid by succinate oxidase followed by the recovery of
its consumption within the mitochondrial respirato-
ry chain and increases of the activity of the antioxi-
dant glutathione. Succinate also stimulates the syn-
thesis of ceruloplasmin that constitutes sensitive
anti-oxidative system. These effects of succinic acid
ensure the prevention of reperfusion injury in condi-
tions of impaired oxygen balance [11].

The aim of the study was to evaluate the effec-
tiveness of the drug Reamberin in complex intensive
threatment of patients with cardiac surgery in heart
fibrillation and remodeling of prosthetic heart valves
and plastic defects of atrial and ventricular septa.

Materials and Methods

The studies were performed in of 61 patients admitted
to the «Dnipropetrovsk Regional Center for Cardiac
Surgery and Cardiology».

for the cardiac surgery on the heart that included
valve replacement and plastic surgery of atrial and ventric-
ular septa The patients were divided into two groups: the
first group — treatment group (TG) (7=35: 21 men and 14
women, mean age 48,4+1,4 years) that received infusion
therapy with the «Reamberin» infusion solution («<NTFF
POLYSAN» St. Petersburg, Russia) during the first 6
hours of the postoperative period (800 ml, intravenous
drip at a rate of 60 — 90 drops/min). The second group was
employed as a control group (CG) (7=26: 15 men and 11
women, mean age 46.3*2,3 years). Patients of the latter
group received the standard complex of intensive therapy,
including inotropic and vasopressor support, analgoseda-
tion, transfusion of packed red cells and fresh frozen plas-
ma, infusion solutions of colloids and crystalloids.

Surgical intervention was carried out on the back-
ground of fibrillated heart with cardiopulmonary bypass
(CB) using alfa-STAT methods (with no CO, added to the
oxygenator), temperature was at 28—30°C, duration of the
period CB averaged 52.1+1.3 min in the TG and 60,1+1,6
minutes — in the CG), followed by reduction of hemody-
namically effective rate through an electrical defibrillation
usingthe biphasic defibrillator «DI-03» (Ukraine).

The following biochemical parameters were quantita-
tively evaluated: troponin I, lactate dehydrogenase
(LDH), creatine kinase (CK), creatine kinase-MB (CK-
MB), the transaminases: alanine aminotransferase (ALT)
and aspartate aminotransferase (AST). The study was con-
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46,3+2,3 51eT) TMOJYyYNIN CTAaHIAPTHBIN KOMILIEKC WHTEH-
CHBHOI1 Teparny, BKIIOYAIONIHIIT Ba30IPECCOPHYIO U MHO-
TPOIHYIO TOJIEPIKKY, AaHTHAHTHHAJIBHYIO TEpaluio, aHa-
JITOCE/IAINIO, TIepeIMBAHNE 3PUTPOIUTAPHON Macchl U
CBEKE3aMOPOYKEHHOI TIIa3MbI, PACTBOPOB KOJJIOUIOB U
KPHUCTAJLTIOU/IOB.

XUpypruueckoe BMEIIATETbCTBO OCYIIECTBJSIN HA
dore GUOPUIIUPYIONIETO CEPAIA B YCIOBHSX HCKYCCTBEH-
Horo kposooOpamenusa (MK) ¢ npumenennem alfa-STAT
metonuku (CO, B OKcUTeHATOp JJisi KOPPEKINH He To/a-
BaJICA ), TeMieparypHbliil peskum cocrasisi 28—30°C, mim-
tesbHOCTD niepuojia K cocraBuia B cpennem 52,1+1,3 mun
B ocHoBHOI Tpytme u 60,1+1,6 MUHYT — B KOHTPOJIBHOI, C
TIOCJ/IEYIOMNM BOCCTAHOBJIEHUEM TeMOANHAMHYECKH 3(-
(hbekTHBHOTO pUTMa IIyTEM TIPOBE/ICHUS AJIEKTPUIECKON Jie-
bubprsiiyu 6udaszHbIM UMITYJIBCOM AeDUOPUILIATOPOM
«[A-03» (Ykpanna).

[ToMuMO CTaHAAPTHOrO KJIMHUKO-I1a00paTopHOro 06-
CJIe/TOBAHIIS UCCIIETIOBAIIH CJIEYIOTIIE TOKA3ATEN: COIEP-
JKaHWMe B IJIa3Me TPOIOHWHA I, JaKkTaTaernaporeHassl
(JIAT), kpeatnnkunaza (KK), nsodpaximm kpearTmHK1HA-
31 MB (KK-MB), Tpancamunas (alaHnHaMuHOTpaHcde-
paspl (AnAT) m acnapraramunorpancdepassl (AcAT)).
Wccnenosanue mpoBOAMIM B JMHAMUKE: UCXOHO, Yepe3
12 wacoB u 24 yaca mocJie TpoBeieHNs KapAnOXUpypriye-
CKOTO BMENIATEIbCTBA.

Pesyiibrathl vccsenoBatust 06padoTas METOAOM Ba-
puainuoHHou cratuctuku. [lo KpuTepuio n0CTOBEepHOCTH ¢
CrhiofienTa pa3inyusi CYUTAIUCH CTATUCTUYECKH IOCTOBEP-
HBIMU 1TpU ypoBHe 3naunmoctu p<0,05 npu ycaoBun Hop-
MAaJIbHOTO PacTIpe/ieIeHusT NCCIelyeMbIX TPU3HAKOB [12].

Pe3yabraThl 1 00CYK/IEHHE

Anasnus 1nokasaresieil TeMOJIMHAMUKY B CPaBHU-
BAeMbIX IPYIIIAX He BbIABIJI JOCTOBEPHBIX PA3JIUUHIL.
[Tokazaresnn 27€KTPOIUTHOTO COCTABA KPOBU B KOH-
TPOJIbHOM TpyTITie (HaTpus u ks ) ucxozano (140+0,9
1 4,4+0,8 MMOJIB/JT COOTBETCTBEHHO) 1 uepe3 12 yacos
HocJie OIepaTUBHOTO BMemniatesbcTBa Ha (145+0,5 u
4,3+0,3 MMOJIb/JT COOTBETCTBEHHO) OBLIN B TIPEIEIax
HOPMAJIbHBIX 3HaueHui. Yepes cyTKu Hab IOl ST OT-
METHIN UX cHkeHwe Ha 4,2 m 11,4% (13412 n
3,920,7 MMOJIB/JT COOTBETCTBEHHO) /10 HUXKHEN TPAHU-
1e1 HopMbt (p<<0,05). Bmecte ¢ TeM, y GOJIBHBIX, MOJTY-
uyuBix Peambepu, uepes 24 daca HaGJIO/EHNST BbI-
SBWJIN TIOBBIINICHUE YPOBHA HATpHUA U Kaiusd Ha 2,1 u
7,7% (141£1,2 n 3,9£0,1 MMOJB/JT COOTBETCTBEHHO)
OTHOCUTEJILHO UCXO/HbIX MaHubiX (138+0,4 u 3,6:0,2
MMOJib/J1) (p<0,05). ITH u3MeHeHust, ucxos u3 hakTa
HOTEPU BHYTPUKJIETOYHOTO KAJIUS [IPU JIEKTPOIIOpa-
MU KapAHOMHUOIIUTOB O/l Bo3/elicTBrueM aedubpu-
JISAIIAY, MOSKHO PACIIeHUTD KaK TI0Ka3aTe i KapAnoIpo-
TEKTUBHOTO zieiicTBust PeamGepuna.

Ananu3 mokazarteseil KpacCHON KPOBU BBIIBUI
OJIHOHATIPABIEHHOCTDh X U3MEHEHUN B 0OEHUX TPyTI-
[ax: CHIKEHUE TToKa3aTesiell reMOTJIO0MHA U reMaTo-
KpuTa yepe3 12 yacoB 1ocse onepaTuBHOTO BMeEIIa-
TEJbCTBA, YTO CBSI3AHO C UHTPAOIEPANUOHHOM
KPOBOIIOTepeil, U HAYAJI0 UX BOCCTAHOBJIEHUS Yepe3
24 yaca 3a c4eT TPOBOMMOI TEPAITUH.

ducted in the dynamics: during the initial 12 hours on
admittance and 24 hours after cardiac surgery.

To assess the reliability of the obtained results, all data
were statistically processed and analyzed according to gen-
eral rules of variation statistics using Statistica 10 software
package [12].

Results and Discussion

Analysis of the dynamics of hemodynamic
parameters in the two groups showed no signifi-
cant differences. Electrolyte composition of the
blood in the control group (sodium and potassium
levels) at a baseline (140£0.9 and 4.4+0.8 mmol/I,
respectively), and 12 hours after surgery at
(145+0.5 and 4.3+0.3 mmol/l, respectively) were
within the normal range. Next day of observation
there was a reduction of 4.2% of studied parame-
terss and of 11.4% (134+1,2 and 3.9+0.7 mmol/I,
respectively) that correspond to the lower limit of
norm (P<0.05). However, patients who received
Reamberin after 24 hours of observation revealed
increased sodium and potassium levels of 2.1% and
7.7% (141£1.2 and 3.9£0.1 mmol/1), respectively,
relative to a baseline (138+0.4 and 3.6+0.2
mmol/l) (P<0.05). These changes if considering
the known loss of intracellular potassium during
electroporation cardiomyocytes under the influ-
ence of a defibrillation, may be due to cardiopro-
tective effects of Reamberin.

Analysis of red blood reveal similar alterations
in both groups: decline in the 12 hours after surgery,
which was associated with intraoperative blood loss,
and the beginning of recovery level of performance
after 24 hours due to ongoing transfusion therapy.

However, in TG patients there was a significant
positive trend: an increase in hematocrit of 17.6%
(from 0.28+1.9% to 0.34+1.8%, P<0.05), prothrombin
index 4.8% (from 79+0.6% to 83+0.3%, P<0.05) and
fibrinogen by 25% (from 1.8£0.2 g/I to 2.4+04 g/I,
P<0.05) (Table 1).

The analysis of dynamics of acid-base bal-
ancethat is one of the most important mechanisms of
the organism response to surgical stress, revealed
patterns of subcompensated metabolic acidosis in
both groups with most significant alterations at 12
hours after surgery. However, in the TG of patients
the positive dynamics was significantly more evident
after 24 hours after the surgery where the pH
reached standard (7.38+£0.03 mm Hg), while in the
control group it was 7.30+15.3 mm Hg. Changes in
acid-base status of affected tissue oxygen extraction
were as follows: 24 hours after the surgery the partial
pressure of oxygen in arterial blood in patients of the
main group increased by 4.4% (from 86+0.03 to
90£0.04 mm Hg, P<0.05), and carbon dioxide was
decreased by 5.5% (from 36+0.11 to 34+0.05 mm Hg,
P<0.05), whereas in the control group, no similar
dynamics was revealed (Tab. 2).

www.reanimatology.com

GENERAL REANIMATOLOGY, 2016, 12; 4



DOI:10.15360/1813-9779-2016-4-49-56

B momomp mpakTUKYIOIJEeMy Bpauy

Ta6imua 1. lunamMuka nokasareseil kpacuoii kposu (M+m).
Table 1. Dynamics of the red blood variables (M*m).

Parameters Post-surgery observation times in groups
6h 12h 24h
1st (n=20) 2nd (n=26) 1st (n=20) 2nd (n=26) 1st (n=20) 2nd (n=26)
Hemoglobin, g/1 121£1.9 116+1.2 101£2.2* 88+1.6* 93+2.3* 104£2.4
Hematocrit, % 0.50+2.2 0.43£0.3 0.28+1.9* 0.30+0.5* 0.34+1.8* 0.27£0.8
Prothrombin index, % 90+0.9 84+0.4 79+0.6* 68.0+0.4* 83+0.3* 80.5%0.6
Fibrinogen, g/L 2.2%0.1 2.5+0.7 1.8+£0.2* 1.7+0.4* 2.4+0.4 2.2+0.6

Note. For Tables 1, 3: * — reliability of differences in performance compared to baseline values (P<0,05).

IIpumeuanne. 3zech 11 B TabL. 2, 3: parameters — mapaMeTpsbl; post-surgery observation times in groups — Bpems HAGJIIOIEHNST B TPYIIAX T10-
caie oneparmy; h — wacer; hemoglobin, g/1 — remorao6us, r/o1; hematocrit — rematokpur; prothrombin index — mpoTpoMOMHOBBIN MHEKC;
fibrinogen — Gubpunoren. 3nech u B TabiL. 3: ¥ — I0CTOBEPHOCTH PA3IMUNil [IOKa3aTeseil B CPaBHEHUN ¢ MCXOAHbIMU 3HaYeHusME (p<0,05).

Ta6iuua 2. lunamMuka nmokasaresieil KucI0THO-0cHOBHOTO cocTosinust (KOC) (M+m).
Table 2. Dynamics of acid-base balance parameters (M*m).

Parameters Post-surgery observation times in groups
6h 12h 24h

1st (n=20) 2nd (n=26) 1st (n=20) 2nd (n=26) 1st (n=20) 2nd (n=26)
pH 7,31£0,01 7,27+0,05 7,36+0,09 7,29+0,04 7,38+0,03 7,30+15,3
PaO,, mm Hg 86+0,03 90+0,02 88+0,05 92+0,07 90+0,04 88+0,05
PvO,, mm Hg 66+0,08 65+0,07 64+0,02 70+0,06 68+0,07 65+0,08
PaCO,, mm Hg 36+0,11 30+0,12 32+0,09 31+0,10 34+0,05 28+0,08
PvCO,, mm Hg 46+0,04 43+0,06 44%0,06 46+0,07 460,09 44%0,09

IIpnmevanne. mm Hg — MM pr. cT.

OpnHaxo, y GOJIBHBIX, TOJMyIrBIIMX PeaMbepuH,
ormeyanu 6oJiee BHIPAKEHHYIO TTOJOKUTETbHYIO JIU-
HAMUKY TTOKa3aTeJieil: poct rematokputa Ha 17,6% (c
0,28+1,9% mo 0,34+1,8%, p<0,05); IpOTPOMOUHOBO-
ro nHgekca Ha 4,8% (¢ 79+0,6% mo 83%0,3%, p<0,05)
u budpunorena ma 25% (¢ 1,8+£0,2 r/n mo 2,4+0,4
v/, p<0,05) 11pu ux cpaBuenuu yepes 12 u u 24 4 1o-
caie onteparuu (taba. 1).

AHanu3 TUHAMUKY TT0Ka3aTesell KMCJAOTHO-0C-
HOBHOTO COCTOSIHUST — OJTHOTO U3 BAKHEUIINX MeXa-
HU3MOB OTBETa OPraHW3Ma Ha OIepPAIUnOHHBII
CTPECC, BBIABUJ NPU3HAKKA PA3BUTHSA CyOKOMITEHCH-
POBAHHOTO METABOJMIECKOTO AlN103a B 00enX IpyTi-
nax, Hanbosiee BhIpasKeHHbIe yepes 12 yacos mocse
oreparuu. Bmecre ¢ TeM, B rpyiiie OOJbHBIX, TTOJIY-
yuBiIMX PeaMOepyH, TOMOKUTEIbHAS IMHAMUKA T10-
KasareJieil ObLIa IOCTOBEPHO O0Jiee BhIPaKEHA: Yepes
24 gaca mocye omnepanuu pH mpocturan HOpMbI
(7,38+0,03 MM pT. CT.), B TO BpeMsI Kak B KOHTPOJIb-
Hoii rpymie ou coctaBuit 7,30£15,3 mm pt. cT. Uepes
24 yaca mocse onepanyuy HapsKeHne KUCJI0po/a B
apTepUAbHON KPOBU Yy GOJBHBIX OCHOBHOI TPYIIIIHI
yBeanuusioch Ha 4,4% (c 860,03 mm pr. cr. 110
900,04 MM pr. cT., p<0,05), a yraeKncaoro raza —
CHUBWIIOCH Ha 5,5% (¢ 36+0,11 MM pT. cT. 10 340,05
MM PT. cT., p<0,035), B TO BpeMs KaK B KOHTPOJIbHOI
rpyiie nogo6H0 AMHAMUKHN BBISIBJIEHO He ObLIO.

Ananmms xaparoctieniuuuecknx GepMeHTOB, OT-
pakaionux (GHyHKIIMOHAIBHOE COCTOSIHIIE MUOKAPIA,
BBISIBUJI UX pas3yinuiist B rpymnmax (tabu. 3). Tak, y 60Jib-
HBIX, TIOJIYYUBIINX PeaMOepuH, Co/lepsKaHIe TPOTIOHH-

Analysis of cardiac enzymes that reflect the func-
tional state of the myocardium revealed differences in
the dynamics depending on the treatment (Table 3).
Patients with infusion Reamberin, troponin I, a mark-
er of ischemia — reperfusion myocardial injury,
changed within the normal range (from 0.2+0.03
ng/ml to 0.7+0.026 ng/ml, P<0.05), while increasing
index was 66.7% in the control group, and go beyond
the normal values (from 0.4+0.05 ng/ml to 0.05+1.2
ng/ml, P<0.05). There was a significant increase in
creatine kinase levels in both groups, but the patients
who received Reamberin, the intensity of the process
was less pronounced: increase in the by the end of 24
hours of observation was 50.4% (from 596+1.6 g/1 to
1204+3.3 g/1, P<0.05), whereas in CG — 53.8% (from
598+0.7 g/1 to 1295%1.5, P<0.05).

On myocardial damage as evidenced by a sig-
nificant increase in lactate dehydrogenase levels by
the end of the first day of observation in the control
group by 23.9% (from 102+1,6 U/l to 134£1.5 U /I,
P<0.05), whereas changes in the study group were
less significant — up to 7.1% (from 104%2.9 U/I to
112+2,1 U/1, P<0.05).

Analysis of levels of amino transaminases
dynamics revealed a slight increase in ALT levels in
both groups in 12 hours after surgery with a subse-
quent decline (P>0.05), and increased AST in both
groups, more prominent in the control group: 14.7%
(29+3.5 U/1to 36+5.8 U/1). In patients who received
Reamberin these changes were less prominent — 3.9%
(from 27+4.0 U/l to 28.1£5.4 U/1 P>0.05).
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Ta6imua 3. lunamuka kapauocnenuduyeckux nokasareneii (M+m).

Table 3. Variation of cardiac enzymes (M*m).

Parameters Post-surgery observation times in groups
6h 12h 24h

1st (n=20) 2nd (n=26) 1st (n=20) 2nd (n=26) 1st (n=20) 2nd (n=26)
Creatine kinase, U/1 596+1,6 598+0,7 1136+2,4* 1200+1,4* 1204+3,3** 1295+1,5%*
Creatine kinase — MB, U/l 39+10,1 40+7,4 98+11,5*% 93+9,2% 107+9,6* 114+9,8*
Troponin I, ng/ml 0,2+0,03 0,4+0,05 0,5+0,018 1,2+0,03* 0,7+0,026** 1,2+0,05%*
Lactate dehydrogenase, U/l 104+2,9 102+1,6 118+1,8* 128+2,1%* 112+2 1%* 134+1,5%*
ALT, U/I 34472 35+3,4 37+6,3 38+6,5 35+5,7 33+8,7
AST, U/1 27+4,0 29+3,5 28,3+6,8 32+7,3 28,1+5,4 36+5,8

IIpumeuanue. ** — significant differences between the study groups (P<0.05).

IIpumeuanue. Creatine kinase — kpearunkunasa; creatine kinase — MB — uzodpakin KpeaTuHKIHA3bI, troponin — Tpononu; lactate
dehydrogenase — makraraernaporenasa; ALT — amanunamunorparchepasa; AST — acnapratamunorpancdepasa; U/l — Ex./m; ng/ml —
HE/MJL ** — JI0CTOBEPHOCTD PA3INduil MKy rpytinamu ucciegosanus (p<0,05).

Ha I, mapkepa uriemuvecku — perepdy3nOHHbIX 0-
BPEKIEHIST MUOKAP/IA, U3MEHSIIOCh B TIPEJIeiaX HOp-
MasbbiX 3Hauenuit (¢ 0,2+0,03 ur/min po 0,7+0,026
ur/mi, p<0,05), B TO BpeMsi Kak B KOHTPOJIbHOU TPYII-
Tie POCT ATOTO TIOKasaTesist uepes 24 1 cocraBu 66,7 %,
YTO BBIXO/IMJIO 32 Ipe/iesibl HOPMaJIbHBIX 3HaYeHnH (¢
0,4%0,05ur /™M1 0 1,2+0,05 ur/mi, p<0,05). Borsasuiu
3HAYNTEIbHOE HAPACTAHUE COJAEPXKAHUS KPeaTUHKU-
Ha3bl B 00EHX IPYIIIAX, OJIHAKO Y OOJHHBIX, TOJIYIB-
mux PeamGepuH, yBeJMUIeHne TIOKA3aTest K KOHILY 24
vyacoB HabmoeHust cocrasuio 50,4% (¢ 596x1,6 v/
no 1204+3,3 r/n, p<0,05), a B rpyIie cpaBHeHusr —
53,8% (¢ 598+0,7 r/n no 1295+1,5, p<0,05).

O noBpeskzeHnn MUOKAp/Ia TAKiKe CBUIETENb-
CTBOBAJIO JIOCTOBEPHOE IOBBINIEHUE COEPIKAHIS
JIAKTATETUIPOTEHa3bl K KOHILY IMEPBLIX CYTOK Ha-
OJIIoJIeHrs B KOHTPOJIbHOI Tpymie Ha 23,9% (c
102+1,6 E/n no 134%1,5 E/m, p<0,05), B To Bpems
KaK B OCHOBHOII TPYIIIIe B Te K€ CPOKHU COZIePIKaHIe
JIAKTATETUIPOTEHA3bl YBEIUIIIOCH TOJIbKO Ha 7,1%
(c 10429 E/n no 112+2,1 E /1, p<0,05).

AHaJM3 IUHAMUKU COIEPKAHIS aMUHOTPAHCA-
MUHA3 BBISABUJ He3HAUUTENbHOE MOBbIIcHIEe ATAT
B 00enx rpyimax yepes 12 4acoB mocJie onepaTuBHO-
rO BMEIIATENBCTBA C €r0 MOCTEAYIONIUM CHUKEHUEM
(p>0,05), u oBbienne comepskanns AcAT B obenx
rpyimax, 6oJiee BBIpaKeHHOE B KOHTPOJILHOI TpyTIe
—ua 14,7% (¢ 29+3,5 E/n no 36+5,8 E/xn), B TO Bpe-
M1 KaK Y OOJIbHBIX, TIOTydUBITHX PeaMOepuH aTH u3-
MEHEHMST COCTaBUIIN TOJBKO 3,9% (¢ 27£4,0 E/n no
28,1£5,4E /1, p=0,05).

ITpumenenne PeambeprHa XOPOIIO TTEPEHOCH-
JIOCH MAIMEeHTAMU, PA3BUTHs HEKEIATETbHBIX SIBJIE-
HUIl HA er0o BBeJeHre He OTMETUJII.

Takum 00pa3oM, y GOJBHBIX € KapAHOXUPYPIH-
YECKMMHU BMEIIATELCTBAMI Ha (GUOPUILIUPYIOIIEM
cepliiie B IepBble 6 YaCOB IOCJI€ ONEPAIUU BbISIBUJIN
NPU3HAKU PA3BUTUS AUCOATAHCA KUCIIOTHO-OCHOBHO-
ro cocTosiHust (CyOKOMIIEHCUPOBAHHOTO MeTaboInye-
CKOTO alnjio3a) U U3MeHeHue Ta30BOro COCTaBa Kpo-
BU, YTO OKa3bIBAJIO HEOIATONPHUITHOE BJIUSHHUE HA
BOCCTaHOBJIeHIE (DYHKIIUI OIEePUPOBAHHOTO MUOKAP-

Administration of infusion solutions of
Reamberin was well tolerated, adverse events on
administration were not observed.

Therefore, in patients with cardiac surgery on
fibrillated heart, during first 6 hours after the surgery
an imbalance of acid-base status (subcompensated
metabolic acidosis), and arterial blood gas were
revealed, followed by an adverse effect on the recov-
ery of the operated myocardium functions in the face
of declining compensatory possibilities of the heart
that resulted in damage to the myocardium (as dis-
covered by elevated cardiac biomarkers such as crea-
tine kinase, creatine kinase-MB and troponin T).
Inclusion in the complex post-operative intensive
care protocols the succinate — containing infusion
solution Reamberin resulted in a significantly posi-
tive effects on (a) the acid — base status of the body
(in the form of reduction of signs of metabolic acido-
sis and increased by the end of the first postoperative
day sodium levels by 2.1% and potassium by 7.7%
potassium in the blood) and (b) through reducing
the signs of myocardial damage as demonstrated by
the dynamics of alterations of cardiac enzymes con-
centrations in circulation.

Conclusion

Inclusion in the early postoperative period of
complex intensive care of infusion of the solution of
Reamberin in patients after cardiac surgery on the
fibrillated heart with cardiopulmonary bypass fol-
lowed by electrical defibrillation increased the effec-
tiveness of the treatment. Therse results were evi-
denced by signs of recovery of the functionality of the
myocardium, improving the dynamics of cardiac
enzyme changes and normalization of blood acid-base
status. These changes were accompanied by improved
clinical course of the early postoperative period and
reduced risk of complications and early mortality.
The efficacy and good tolerability of the Reamberin
infusions allow to recommend its inclusion in the pro-
tocols of post-operative therapy in cardiac surgery.
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B momomp mpakTUKYIOIJEeMy Bpauy u

Jla U B YCJIOBUSIX CHW)KEHUS KOMIIEHCATOPHBIX BO3-
MOZKHOCTEN Cep/IIia MPUBOIIIO K TIOBPEKICHIIO MUO-
Kapzia (MOBBIMIEHHOE CO/IEPXKAHNE KPEaTUHKIHA3BI,
KkpearuHknHa3bl-MB 1 tpononuna I). Bruiouenue B
cXeMy T0CJIeonepalnoHHON MeJIMKaMeHTO3HOH Tepa-
i PeamOeprHa OKa3bIBAO BBHIPAKEHHOE MOJIOKH-
TEJIbHOE BJIMSHUE KaK Ha KUCJIOTHO-OCHOBHOE COCTOS-
HUe KpoBHU (TOBBIIEHWE K KOHILY TEPBBIX CYTOK
MOCJICONIEPAITMOHHOTO TE€PHO/Ia KOHIEHTPAIIUU Ha-
Tpust Ha 2,1% u Kajmst Ha 7,7 %, yMeHbIIeHne pu3Ha-
KOB MeTab0JIMIECKOTO alli/[03a), TAK U Ha OKA3aTe N
KPaCHOI KPOBU U CBEPTHIBAEMOCTH (POCT reMaTOKPH-
ta Ha 17,6%, npoTpoMOMHOBOTO MHIEKca Ha 4,8% u
(ubpunorena Ha 25%), a TAaKKe YMEHbIIAIO TPU3HA-
KW MOBPEKICHNS MUOKap/ia (BbIPA)KEHHOCTH U3MEHe-
HU Kaparocnenupuieckux (pepMeHToB).

BoiBobI

Bxutouenue B paHHMI HOCJeoNeparinoHHbIN

1epro/l KOMIJIEKCHON MHTEeHCUBHOM Teparnuu Ipe-
napata PeamMGepuH y GOJIBHBIX MOCE KapAHOXU-
PYPIUUYECKUX BMEIIATEJNbCTB Ha (GUOpPUILIUpyto-
nieM  cepiie B YCJIOBUSAX HCKYCCTBEHHOTO
KPOBOOOPAILIEHH C IIOCTIEAYIOMEN 2IEKTPUIECKOI
nebubpuisiiiueil mobiaer ah(eKTUBHOCTD Jie-
YeHUs, YTO TPOSBJSAETCS MOJOKUTEIbHON IUHA-
MUKOHN Kapauoctenuduieckux (GepMeHToB, HOP-
Maju3anueil KUCJIOTHO-OCHOBHOTO COCTOSHUSA
KpoBU. DDGHEKTUBHOCTD IIperapaTa 1 ero Xoporas
MEePEHOCUMOCTH TO3BOJISIET PEKOMEH/IOBATH €r0
BKJIIOUEHUE B CXEMBI TTOCJIEONEPAIMOHHOTO Jiede-
HUS B KapJIMOXUPYPIruu.
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E:xeromnas 18-s Becepoccuiickas KoH(depeHIns ¢ MeK/TyHapO/HbIM Y4aCTHEM

«/KNU3HEOBECIIEYEHUE ITPU KPUTUYECKUX COCTOAHUAX »

npoiizer 1—2 nexka6Gps 2016 .
B Poccuiickoii akajeMiuy HAPOHOTO XO3SCTBAa U TOCYAAPCTBEHHOM CIIysKObI
npu IIpesunente PO (PAHX u I'C)
no azapecy: np. Bepuazackoro, 84 (cranuusa merpo «IOro-3anagnass )

CPOK IIOJAYU TE3VICOB 1 3ASIBOK HA TOKJIA/IBI — 10 25 ABI'YCTA 2016 1.
Marepuasibt KoHbepeHiun OyayT oryOIMKOBaHbI B BUjie COOPHUKA.
ITpaBuiia mogauw Te3ucoB Ha caiite http://spasti-zhizn.ru
KosmuectBo Tesucos ot 1 yuactHuka — He GoJiee 3.
Yuacrtue B paboTe KOH(DEPEHIHY BO3MOKHO B (hopMax:
1. Te3ucsl u yCTHBIN JJOKJIAL.
2. Ily6unkaius Te3ucoB 6e3 JoKIaza.
[Moapobuasg undopmalst 0 KoHGepeHIuy IpeicTaBieHa
Ha caiite http://spasti-zhizn.ru
ITo BompocaM ydacTusi B Hay4HOU IIporpaMme KoH(epeHuu 1pocboa
obpamarbcs B HaydyHO-Opranusannonnbiii oraen HUHW obweit peannMaTosioruu uM. B. A. Heroscxkoro:
test./akc: +7 (495) 650-96-77; e-mail: or _org@mail.ru, niiorramn@niiorramn.ru
[To opranu3aOHHBIM BOIIPOCAM YYACTUSI B KOH(MEPEHITIH
(perucrpanius, OIjIaTa y4acTus, IPOKIUBAHNE, 3aKa3 TYPUCTUYECKIX YCIYT)
obpamiarsest B kommnanuio «CTO Konrpece»
K mpoeKkTHOMY Merekepy, JIumiu O6yxosoit: Tes. +7 (495) 646-01-55 106. 140,
e-mail: lobuhova@ctogroup.ru
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