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Iesb HCC/IEIOBAHUSA — YITyUIlIeHIe Pe3yJIETaTOB KOMIIJIEKCHOTO JIeYeHUsI OCTPOro HH(papKTa MUOKapaa
(OVIM) y 6016HBIX C caxapHBIM nradetoM (CJI) 2 Tuma myTeM IpuMeHeHNsI CyKIIMHATCOIepsKalIlero mpernapara.

MarepuaJsibl ¥ MeTOAbI. BBITOJTHUIN aHA/IN3 Pe3y/IBTaToOB 00CIeI0BaHUs U JIeueHUs 86 My)KIIH B BO3-
pacre ot 40 o 70 j1eT ¢ KiuHn4Yeckumu npossiaennamu OVM u conyrcrsytomum CJI 2 Tuna. B 3aBucumoctu
OT UCIIO0JIb30BAaHUsA CYKIIMHATCOAepsKalllero npernapara NaiMeHTOB pasiesuy Ha 2 rpynnsl. IlanueHTsl
KOHTPOJILHOH TPy (38 4esroBek, 58,3+7,1 j1eT) moJryyasy CTaHAapTHOE JiedyeHre, BRIIoYaloIee YpecKoK-
HOe KOpoHapHoe BMelaTeabcTBO (UKB). B ocHOBHOM rpymme (48 uesioBek, 57,6+7,6 j€T) KOMILIEKC CTaH-
JapTHOH Tepanuu OB JOTIOJHEH BBeJeHeM CyKI[MHATCoAepsKarero mpemnapara (1,5% pacTBop ssHTapHOM
KHCJIOTHI), KOTOPBI HAYMHAJIA BBOAUTH 3a 30-60 MmunyT 10 YKB BHyTpUBEHHO B 103€e 10-12 MJ1/KT, faiee
e’KeTHeBHO 1 pa3 B CYyTKH B TeueHUe 5 THEH B 103e 5—6 Mu1/Kr. OLieHUBaIM 0COOEHHOCTH KIUHUYECKOTO
teueHuss OVIM, IMHAMUKY COKPATUTEJIbHON CIIOCOOHOCTH MHOKApP/a, ITOKa3aTe Id: KUCIOTHO-OCHOBHOTO
cocrosanusa (KOC), cogepsrannsa IIOKO3BI U JIAKTATA, IIEPEKUCHOTO OKUcIeHus aunugos (I10J1) n anTn-
OKcHAAHTHOMH crucTeMbl (AOC), peosIorn4ecKux CBOMCTBA KPOBHU.

Pesyierarel. Y nanuerTos ¢ C/] 2 tuna npu OVIM pa3BuBa/INCh KOMIIEHCUPOBAHHBIN MeTab0/IM4eCcKUuN
JIAKTATaIlM03 U OKCUJAATUBHBIN TUCTPECC, BBIPAKABIIIUICA B 3HAUNTEeAbHOM akTuBanuu [10JI 1 HegocTa-
TOYHON aKTUBHOCTH (pepMeHTaTUBHOU cocTaJsiomiell AOC, IOBBIIIAIACH BA3KOCTh KPOBH, CHIDKAJIACH
3JIACTUYHOCTD 9PUTPOLUTOB. [Ipr 3TOM OTMEYaJIi CHIYKEHHE TTIOKa3aTesel JIOKAJIbHON U ITTI06aaIbHOU CO-
KparuMocTu Muokapa. [Tpu seimosnerny YKB y aTo# kKaTeropuu naiiueHToB B 47,4% HaOII0IeHUl pa3BU-
BAJINCh HAPYIIEHUsI pUTMA CePIa, 23,7% KOTOPBIX B BUIE OJTUTOIHBIX JKETYTOYKOBBIX 9KCTPACUCTOTUN 1
puOPUATAINN SKeTyJOUKOB SABJIAINCH YKU3HEYTPOKAIOIUMU.

3axrJrroueHue. BBeieHne CyKIIMHATCOEPIKAIIIET0 ITpenapara npu BeinosrHeHnn YKB o6ecneunBano kop-
PEKITUIO ITPOIIECCOB MTEPEKUCHOTO OKUCIEHNUA JTUINI0B U Pe0JIOTUYeCKUX CBOMCTB KPOBH Y MICCJIEJOBAHHOM
KaTerOpHUH NAaI[eHTOB, CIIOCOOCTBOBAJIO WIYYIIIEHHUIO CUCTOTMYECKOH 1 TUACTOINYECKOH (DYyHKIINH JIeBOTO
SKeJIyJJ0YKa, CHIYKAJIO PUCK Pa3BUTHUA penep(y3NOHHBIX OCIOKHEHUN.

Knroueevte cnoea: ocmpulii uHpapkm muokapoa; caxapHulii 0uabem; nepekucHoe oKucienue Aunudos;
AHMApHAas KUCL0ma; peambepun; CykyuHamecoodepcaujie npenapamol; penepgysuorHbsle no8percoeHUs.

Purpose — to identify the possibility of improving the outcome of multimodality treatment of acute my-
ocardial infarction (AMI) in type 2 diabetes mellitus (DM) patients by use of a succinate-containing drug.

Materials and methods. The results of examination and treatment of 86 men aged 40 to 70 years with clin-
ical diagnosis of AMI and concomitant type 2 DM were analyzed. The patients were split into two groups de-
pending on use of the succinate-containing drug. Patients of the control group (38 men, 58.3+7.1 years old)
received the standard treatment that included percutaneous coronary intervention (PCI). In the main group
under study (48 men, 57.6+7.6 years old), the standard therapy complex was complemented with administra-
tion of a succinate-containing drug (1.5% succinic acid solution), which was administered first 30-60 minutes
prior to PCI intravenously at a dose of 10-12 ml/kg; then, daily once a day, for 5 days at a dose of 5-6 ml/kg.
Peculiarities of the AMI clinical course, dynamics of myocardial contractility, values of acid-base balance (ABB),
glucose and lactate content, lipid peroxidation (LPO) and antioxidant system (AOS), rheological properties of
the blood were evaluated.

Results. During AMI type 2 DM patients developed compensated metabolic lactic acidosis and oxidative
distress that manifested in considerable activation of LPO and insufficient activity of the enzymatic component
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of AOS, blood viscosity grew, elasticity of red blood cells fell. Decreased local and global myocardial contractility
was noted as well. During PCl in this category of patients, cardiac rhythm disorders developed in 47.4% of cases,
23.7% of which were life threatening, such as multifocal ventricular extra systole and ventricular fibrillation.
Conclusion. Administration of a succinate-containing drug during performance of PCI provided correction
of the lipid peroxidation processes and rheological properties of the blood in the population studied, facilitated
improvement of left ventricle’s systolic and diastolic function, reduced the risk of reperfusion complications.

Keywords: myocardial infarction; diabetes mellitus; lipid metabolism; succinic acid; Reamberin; succinate-

containing drugs; reperfusion injury
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BBenenune

Octpriii mHpapKT Muokapaa (OMM) sipiisiet-
cs "HanboJsiee YacToOl MPUYUHON CMEpTH cpenu
00JIbHBIX caxapHbIM AuabeToM (CJI) 2 Tuna, BCcTpe-
yaeTtcs B 3 pasa yaiile, yeM 6e3 Hero 1 OTJInyaeTcs
OoJIblIIel TAKECTHIO TeUeHNs, BOSHUKAET Y boJiee
MOJIOIBIX TAIIEHTOB, YTO 00yCJIOBIEHO KOMILJIEK-
coM akTopos [1].

ITocsie BoccTaHOBJIEHUS MarmucTpajJbHOTO
KPOBOTOKa IIyT€M BBINOJHEHUS YPECKOKHOIO0
KOopoHapHoro BMemareabcTsa (UKB) B nHpapKT-
3aBHUCHMOM apTepHH PsIIOM aBTOPOB IIPOJIEMOH-
CTPUPOBAHO, YTO afieKBaTHas nepdysus Bcaem-
CTBUE MHUKPOBACKYISPHON OOCTPYKUUU U
BO3HUKHOBEHUs penepdy3nOHHBIX HapyIlIeHNH
Jocturaercsa He Bcerna [2, 3]. Ilpu CI 2 Ttuna
NIpeapacroJIoskeHHOCTh K penedy3NOHHBIM
HapyIIeHusM 0CO0eHHO BhIpaskeHa U JJOCTUTAIOT
50% [4, 5].

Ecthb IKCIIEPpUMEHTAJbHbIE 1 KIIMHUYECKUE
JaHHbIE, CBUJETEIbCTBYIOIINE, YTO UCIIOIb30Ba-
HUE€ aHTUOKCHUIAHTHBIX IIpEIapaTroB, CHUKAIO-
X UWHTEHCUBHOCTH IPOIIECCOB MEPEKNCHOTO
okucaenus jununos (I10JI) u akTUBUPYIOIIUX
aHTHOKCcHAAHTHYI0O cuctemy (AOC), cmocobHO
obecrneyuTs NPOoMUIAKTUKRY perepdy3noHHBIX
OCJIOKHEeHUH [6-12].

TakuM TpeOOBaHUAM COOTBETCTBYET IIpena-
par peam0GepuH (3, 13-15], KOTOPBIH 1O JAHHBIM
MeTaHa/IM3a MO3UIMOHUPYeTCs KaK aJblOBaHT-
9HEPTOMPOTEKTOP, MOBBIMAIIUN 3] heKTUB-
HOCTB (papMaKoJIOrT4eCKO KOPPEKIINHI HEOTIIONK-
HBIX COCTOSTHUH, COITPOBOSK/IAIOIINXCS TUTIOKCHEN,
3HepFO,D,'e(bI/IIII/ITOM 1 HapylmIi€eHUAMU BEreTaTuB-
HbIX QyHKIMI [16].

BmecrTe ¢ TeM, maToreHeTHYeCKN 00OCHOBAH-
HBIU IOJIXO], K MCIOJIB30BAHUIO peamMbeprHa B
KOMILIEKCHOM JiedueHun OMM OTKpBIBAIOT Iiep-
CIIEKTUBBI TOBBIIIEHN 3(D(HEKTUBHOCTHU Teparuu
y MAIlMEHTOB C CaxapHbIM Ira0eToM 2 THUIa, YTO
MIOCJTY>KUJI0O OCHOBaHUEM J1JIs1 TPOBeIeHNsI HaCTOs-
I1ero UCCJIeJOBAHUA.

Ilenb uccae0BaHUA: YIyUII€eHNE Pe3YJIb-
Ta0B KOMIIJIEKCHOTO JIeYeHUs1 OCTPOTro uHdapk-
Ta MHOKapja y O0/IBHBIX C caxapHBIM quabeToM
2 TuIa nyTeM NpUMeHeHUsI CYKIIMHATCoaepsKa-
II[ero npemnapara.

Introduction

Acute myocardial infarction (AMI) is the most
frequent cause of death among the type 2 diabetes
mellitus (DM) patients. In DM patients, it occurs
three times more often than in patients without DM
and is characterized by a greater severity of the
course. In younger patients, due to various gactors,
AMI also associates with DM [1].

A number of authors have demonstrated that
after AMI the main blood flow is restored by means
of percutaneous coronary intervention (PCI) in the
infarction-dependent arteries, adequate perfusion
is not always achieved due to microvascular ob-
struction and development of reperfusion disor-
ders [2, 3]. In patients with type 2 DM, predisposi-
tion to reperfusion disorders is particularly
profound and reaches 50% [4, 5].

There are experimental and clinical data evi-
dencing that use of antioxidant drugs lessening the
intensity of lipid peroxidation (LPO) processes and
activating the antioxidant system (AOS) is capable
of ensuring prophylaxis of reperfusion complica-
tions [6-12].

Reamberin meets these requirements [3,
13-15], pursuant to meta-analysis, it has been po-
sitioned as an adjuvant energy protector rising the
efficacy of pharmacological correction of emer-
gency conditions accompanied with hypoxia, en-
ergy deficit, and disturbances of vegetative func-
tions [16].

At the same time, a pathogenically sound ap-
proach to Reamberin use in the multimodal treat-
ment of AMI opens prospects for the improvement
of therapy efficacy in type 2 diabetes mellitus pa-
tients, which constituted grounds for conducting
this study:.

Purpose: to identify the possibility of improv-
ing the outcome of multimodal treatment of acute
myocardial infarction (AMI) in type 2 DM patients
by administration of a succinate-containing drug.

Materials and Methods

At the facilities of Federal State Budgetary Institu-
tion, A. A. Vishnevsky Central Military Clinical Hospital
3, the Russian Ministry of Defense (Krasnogorsk), a
prospective controlled open-label randomized study was
carried out in accordance with the Good Clinical Study
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MaTepna.n H ME€TOAbI

Ha 6a3e ®I'BY «3 IIBKI uM A. A. BuiineBckoro»
Munob6opons!l Poccun (r. KpacHOropck) BBITTOJTHUIN
MIPOCIIEKTUBHOE KOHTPOJIMPYEMOE OTKPBITOE PAHIOMU-
3UPOBaHHOE UCCIeJJOBAHNE B COOTBETCTBUU C «[IpaBu-
JIaM¥ MIPOBEIEHNUsI KaYeCTBEHHBIX KIIMHUYECKUX HCITbI-
taauii (GCP)» (OCT Ne 42-51-99 ot 29.12.98 1), c
TIOJIOKEHUSIMU XeJTbCUHCKOU JIeK/Iapany U PyKOBOI-
cTBa 1o Hajgesxarreit KJIMHIYeCcKol IIpaKTUKe, pa3pa-
6oTaHHOI Ha MeXayHapoaHO KOH(epeHIINH 110 rap-
MOHM3AINU TEXHUYECKUX TPeOOBAHUN K PerucTpanuu
(papMmalieBTHUEeCKUX TPOAYKTOB, TpeIHA3HAYEHHBIX [JI5T
yesioBeka (ICH-GCP — International Conference on Har-
monisation of Technical Requirements for Human Use) u
¢ paspemieHusi JIOKQIbHOTO IJTHYECKOTO KOMHTETA
OI'BY «3 IBKI' um AA.BumraeBcKoro» MUHOOOPOHBI
Poccum (mporokost Ne 2 or 2016 r.). B uccinenosanue
BKJIIOYMJIN 86 My»KYMH, KOTOPBIE ITIOCTYIIA/IX Ha JIEUeHUe
B LIeHTp KapANOXUPYPTUH C KIMHUYECKUMHU MPOSIBJIE-
HusaMu OVIM 3a nepuon 2014-2018 rr.

Kpurepuu BKJIIOUEHUsI B HCCJEIOBAaHUE: MY>K-
4UHBI B Bo3pacTe oT 40 10 70 jieT; BpeMs HOCTYIJIeHU
B CTAallMOHAp MepBbIe 8 4 ¢ MOMEHTa MaHU(eCTauu
KJIMHUYECKUX NPU3HAKoB; Hasuyue JKI npusHakos
TMOBpesKIeHnsA MUoKapja (mogbeM cermenTa ST); He-
00XOIMMOCTD B IPOBEJJEHUH PEBACKYJISIPU3ALINI MUO-
Kap/a; HaJu4re caxapHoro auadera 2 Tumna (B cTaauu
KOMIIEHCAllMH NN CYyOKOMIIeHcalun), 10OpoBoJIbHOE
nH(pOpMHUPOBaHHOE coracue (B COOTBETCTBUM C TIpa-
Bustamu Good Clinical Practice).

KpuTepuu UCKITIOUEHU ST U3 UCCIEI0BAHUS: TPOM-
00JIM3UC Ha TOTOCIUTAIBHOM JTalle; BDeMEHHOU WH-
TepBaJI MKy MaHU(ecTanued KINHIYeCKUX IPU3Ha-
KOB U peBacKy/sIpuaanueir Muokapaa 6osee 12 yacos;
KapIUOTeHHBIH [IIOK; TEKOMIIEHCUPOBAHHAsI COMAaTHye-
CKasl [aToJIOTHs (B TOM YHCJIe CaXapHbBIN AuadeT 2 Tuna
B CTagu¥ NeKOMIIEHCAI[UH), apUTMUMN B IpejoInepa-
IIMOHHOM ITIEpUOJie, pECTUPATOPHbBIE 3a00J1€BaHNsI, OTEK
saerkux (OCH II-1V rmmacca o Killip), xpornueckasi cep-
JleyHasi HeJJOCTaTOYHOCTb, XPOHUYECKasl ToYeyHast He-
pocrarodHocTb (CKP <15 MJI/MUH UM YPOBEHB Kpea-
TUHWHA B KPOBU CBbIIIE 125 MKMOJIb/JI).

Takske B MCcC/IeIOBaHNE He BRJIIOYAIH MTAI[1EHTOB
C OHKOJIOTUYEeCKUMH 3a00J/IeBAaHUSIMU U TIOI03PEHUEM
Ha HUX, TAIIIE€HTOB C OTKJIOHEHUsIMU B pe3yJIbTaTax Jia-
60paTOPHO-UHCTPYMEHTAJIbHBIX 00CJIeqoBaHUN He-
YCTAaHOBJIEHHOI'O r'eHe3a (aHeMusd, JIUXOpajKa U T.1.);
MMaIreHTOB C ayTOMMMYHHBIMU U a/lJIEPTUYECKUMHU 3a-
00JIeBaHUSAMUY; MAIIMEHTOB C OCTPHIMU BOCIAJIUTEIb-
HBIMH 3a00J/IEBAaHUSIMU U XPOHUYECKUMH BOCHAJIH-
TeJbHBIMU 3a00JIEBaHUSMHU B CTaIUU OOOCTpEHUS,
JIIIL ¢ 3a00JIeBaHUSIMU KPOBY, a TAK)Ke MAIIEHTOB, He
MMEBIINX BO3MOYKHOCTH MPOJOJIKATh HajbHeNInee
yJacTHe B IPoIecce NCCaeq0BAHMUS.

OVIM y Bcex TAIleHTOB ObLI BIiepBbIe. [ Ipu aToM Bee
TaI[MeHThI UMeJIH COITyTCTBYyIoIee 3aboseBanue — CJI 2
Tuna (cpeaHsas quureabHocTb CJ1 2 Tuna 10,145,7 j1er).

JlmarHo3 mH(papKTa MUOKap/aa OCHOBBIBAIU Ha
KJIMHUYECKUX MTPpU3HAKaxX (MHTEHCUBHbIE 00U B TPYII-
HOM KJIETKE MPOI0JIKUTEIBHOCTEIO O0Jiee 30 MUH), IT0-
BBIIIIeHUU YpoBHeH B KpoBu KPK MB 6ojee ueM B 2
pasa, IoJI0’KUTEIFHOM pe3yJIbTaTe TECTA Ha OIpeiesie-
HHe TpornoHuHa I B kpoBu. Knuanyeckoe o0ciieoBa-
HHe€ MAllMeHTOB IPOBOIUIN B COOTBETCTBUU CO CTaH-

Practice (GCP) (OST No. 42-51-99 dated 29.12.98), provi-
sions of the Helsinki Declaration and Good Clinical Prac-
tice developed at the International Conference on Har-
monization of Technical Requirements to Registration of
Pharmaceutical Products for Human Use (ICH-GCP),
and by permission of the Local Ethics Committee of Fed-
eral State Budgetary Institution, A.A. Vishnevsky Central
Military Clinical Hospital 3, the Russian Ministry of De-
fense (Minutes No. 2 dated 2016). The study included 86
men admitted for treatment to the Cardiac Surgery Cen-
ter with AMI symptoms during 2014-2018.

The criteria for inclusion into the study included:
men of 40 to 70 years of age; admission at the hospital
within the first 8 hrs. from manifestation of clinical symp-
toms; ECG symptoms of myocardial injury (ST-segment
elevation); necessity of performing myocardium revas-
cularization; presence of type 2 diabetes mellitus (at the
stage of compensation or subcompensation), voluntary
informed consent (pursuant to Good Clinical Practice).

The criteria of exclusion from the study: thrombol-
ysis at the prehospital stage; the interval between mani-
festation of clinical symptoms and myocardium revascu-
lation exceeding 12 hours; cardiogenic shock;
decompensated somatic pathology (including type 2 di-
abetes mellitus during the stage of decompensation),
preoperative arrhythmias, respiratory diseases, pul-
monary edema (AHF of class II-IV according to Killip),
chronic cardiac failure, chronic renal failure (GFR<15
ml/min or blood creatinine over 125 umol/l).

Not included in the study were also patients with:
diagnosed or suspected oncological diseases, deviations
in the findings of laboratory and instrumental examina-
tion of obscure genesis (anemia, fever, etc.); autoimmune
and allergic diseases; acute inflammatory diseases and
chronic inflammatory diseases during the acute stage;
blood diseases. Patients who were unable to continue
further participation in the study process were not in-
cluded in the study either.

For each patient, it was the first case of AMI. At that,
all patients had a concomitant disease — type 2 DM
(mean duration of type 2 DM was 10.1+5.7 years).

The diagnosis of myocardial infarction was based
on clinical symptoms (intensive chest pain lasting for
more than 30 min.), over 2-fold increase of blood CPK MB,
positive blood troponin I test. The clinical examination of
patients was carried out pursuant to the standards (pro-
tocols) of AMI diagnosis and treatment with regard to
RSCS and WHO recommendations that included: gather-
ing of complaints and anamnesis, physical examination,
biochemical tests, and instrumental examination.

The package of mandatory laboratory examination
included: full blood count and urinalysis, coagulogram,
blood test for RW and hepatitis, transaminase, urea, cre-
atinine, electrolytes, blood lipids, creatine phosphoki-
nase and its MB fraction, troponin I, glycated hemoglo-
bin.

The package of mandatory instrumental examina-
tion included: ECG, EchoCG, chest X-ray, duplex scan-
ning of brachiocephalic arteries, 24-hr monitoring of
ECG, ABP and oxygen saturation.

The special examination included determination of
LPO and AOS, rheological properties of the blood, blood
ABB, glucose and lactate content, myocardial contractility.

At the time of inclusion into the study, all patients
received standard treatment for MI: anticoagulants, de-
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JapTaMu (IIpOTOKOJIaMM) AUATHOCTUKU U JIeYeHUs
OUM c yuerom peroMmeHjgauuii BHOK u BO3 u
BRJTIOYAJIO: cOOP KaIo0 1 aHaMHe3a, (pU3uKaIbHOE 00-
cjefioBaHUe, OMOXNMUYECKUe aHAIM3bI 1 HHCTPYMEeH-
TaJbHble METOIbI UCCIeJOBAHUA.

B koMILTIEKC 00513aTeTHHOTO JTAOOPAaTOPHOTO 0OCTe-
JTOBaHVI BXOIVJIF: OOIIHIH aHAIN3 KPOBH ¥ MOYH, KOATy-
JlorpaMma, aHaJIu3 KpoBU Ha RW U rennaTtuThl, TpaHCcaMu-
Hasbl, MOYEBUHA, KPEATUHUH, 3JIEKTPOJIUTBI, JIATIUIHBIN
CIIEKTp KpoBH, KpeaTuH(ochorrHasa u ee MB pakius,
TPOTIOHUH |, NINKUPOBAHHBIN FeMOIJIOONH.

B koMIIIEKC 06513aTETHHOT0 MHCTPYMEHTAIBHOTO
ucciaenosanud Bxonuiu: IKI, 9xoKI, pentrenorpadus
OpraHOB I'PYIHOU KJIETKH, OyIIJIEKCHOEe CKAHUPOBAHUE
O6paxuornedanbHBIX apTEPU, CYTOUHOE MOHUTOPHUPO-
Banue JKI, AJl 1 carypanuy KACJI0POIOM.

CrnenmasbHOe 00CIe0BaHNe BKJIIOYAJIO OIIpee-
jgeHue mnokasaresneil I1OJI u AOC, peoJsiorm4ecKux
cBoricTB kpoBH, KOC KpoBH, cofepKaHUs TVIIOKO3bI U
JIAKTaTa, COKPATUTETHLHOH CITOCOOHOCTH MHUOKap/Ia.

Ha MOMeHT BKJIIOUEHUs B MCCJIeloOBaHue BCe Talu-
€HTBI IT0JIy4a/Iu CTaHgapTHoe JedyeHne VIM: anTukoary-
JISTHTBI, Ie3arperanThl, HUTPATHI, 3-a1peH0b/I0KaTOPHI,
nHrHoNUTOPHI AIID, TP HEOOXOTUMOCTH AaHTATOHUCTHI
JIbI0CTEPOHA, IUYPETUKY, aHTArOHUCTHI KaJIbLiYsA, aH-
TaroOHUCTHI PELeNITOPOB aHIuoTeH3uHa I, cTaTuHbL.

IIpu npoBeeHNH 9HI0BACKY/ISIPHOTO BMelIaTe  b-
CTBa BBINOJIHSAJM AHTUOIVIACTUKY, UMIJIAHTUPOBAIN
CTEHTBI C aHTUIIPOJIM(pepaTUBHBIM JIeKapCTBEHHbBIM I10-
kpbitueM. [Tocsie YKB marmeHTaM mpoiosiKkaIu KoMOu-
HUPOBAHHYIO MeIMKaMeHTO3HYI0 Tepalliio, BKJII0Yalo-
IIyI0 aHTUTPOMOOIIUTapHBIE CPEACTBA, CTATUHEI (P
OTCYTCTBUU IIPOTUBOIIOKA3aHU), THTUOUTOPBI AIID, 3-
aTpeHobJIOKATOPEI.

Jts1 moprepskaHust HOPMOITIMKEMIH TI0I00p Tepa-
nuu CJl 2 Thma oCcyIecTBIIANN NHAVBUAYAJIbHO Ha OC-
HOBE CTAaHJAPTOB OKAa3aHUsA MEJUIMHCKON IIOMOIIU
60sbHBIM CJT AMEpUKAHCKOH TabeTHYecKoi accorma-
muu (Standards of Medical Care in Diabetes, American Di-
abetes Association) u HarmonansHbIx KiimHMYECKUX pe-
KOMEHJANN  «AJITOPUTMBI  CHENUATU3UPOBAHHOUN
MEUIMHCKON ITOMOIITH OOJIBHBIM CaXxapHBIM THa0eToM»
[1]. IleseByr0 KOHIIEHTPAIMIO NIIOKO3BI B KDOBU IIPU 3TOM
OTIpEeJIeJIAIN KaK 5—7 MMOJIB/J1— HATOIIAK ¥ He 60J1ee 10
MMOJIb/J1 — 1I0CJIe efbl. [lanenThl noJTyJyaay TUIonIn-
KeMUYecKUe IIperaparsl (MuMenupu 4-6 Mr/cyT u MeT-
dopmuH 1,5-3 v/cyT.) per 0s. B 8 ciryuasx (9,3% Hadroe-
HUH), TONOJHUTEJbHO KPaTKOBpeMeHHO (0T 1 1o 3-x
cyrok OVMIM), HagHa4YaJI1 NHCYJINH ITIOAKOKHO.

[areHTOB CJIyYaifHBIM 00pa3oM pasesIiIn Ha
JBe TPYIIIbl: KOHTPOJIBHYIO U OCHOBHYIO. [lanineHTsl
KOHTPOJIbHOM rpyTb (38 yesnoBek, 58,3+7,1 jieT) moJy-
4Jaau ctaggapTHoe jgedenue OVMM, sakiiodaBiieecs B
BBIIIOJIHEHUM  9HJOBACKY/IAPHOIO BMeIIaTesJbCTBA
(UKB) c uMmiaHTanyeil CTeHTOB C aHTUIIPOJInepaTus-
HBIM JIEKAaPCTBEHHBIM IHOKpBITHEM (100%). 3a 20-30
MHHYT 10 BbInloJIHEHNA UKB Bce manyeHTs o/ Tyda:
acnupuH — HarpysoyHasa pgosa 300 mr, najsee 100 mr
CyTKY; KjIonuaorpes — 600 Mr Harpy3o4yHas 034, Jajiee
75 MT' B CyTKA. BHYTpHBEHHO 60JTIOCHO BBOIU/IN Hedpa-
KIMOHUPOBaHHBIN rennapu — 70-100 Ex/Kr, HUTpOIIN-
IepuH UHTpakopoHapHO — 100-250 MKT. [IocJte cTeHTH-
pOBaHUS MaNFieHTaM IIPOIOJLKAIN KOMOWMHUPOBAHHYIO
MeIUKaMeHTO3HYIO Tepallulo, BK/IIOYAIOIIYI0 aHTharpe-
TaHTHI, CTaTUHBI, [3-aJpeH00JI0KaTOPbl, NHTHOUTOPHI

saggregants, nitrates, 3-adregenic blocking agents, ACE
inhibitors, as necessary, aldosterone antagonists, diuret-
ics, calcium antagonists, angiotensin Il receptor antago-
nists, statins.

During endovascular intervention, angioplasty was
performed, antiproliferative drug-eluting stents were im-
planted. After PCI the patients continued to receive com-
bined drug therapy that included antiplatelet drugs,
statins (if there were no counter-indications), ACE in-
hibitors, B-adregenic blocking agents.

To maintain normoglycemia, type 2 DM therapy
was selected individually on the basis of National Clinical
Guidelines «Algorithms of Specialist Medical Care to Di-
abetes Mellitus Patients» [1] and Standards of Medical
Care in Diabetes, American Diabetes Association. The
target blood glucose was determined equal to 5-7 pmol/1
after fasting and not more than 10 pmol/l after a meal.
Patients received hypoglycemic drugs, Glimepiride 4-6
mg/day and Metformin 1.5-3 g/day, per os. In 8 cases
(9.3% of observations), additionally, for a short period of
time (1 to 3 days of AMI), insulin was prescribed subcu-
taneously.

Patients were randomly split into two groups, con-
trol and the main one. Patients of the control group (38
men, 58.3+7.1 years old) received standard treatment of
AMI, which included endovascular intervention (PCI)
with implantation of antiproliferative drug-eluting stents
(100%). Twenty-thirty minutes prior to PCI, all patients re-
ceived: aspirin — the loading dose of 300 mg, thereafter,
100 mg a day; Clopidogrel — the loading dose of 600 mg,
thereafter, 75 mg a day. Intravenously a bolus dose of un-
fractionated heparin — 70-100 U/kg — was administered,
intracoronary nitroglycerin — 100-250 pg. After stenting,
the patients continued to receive combined drug therapy
that included antiaggregants, statins, 3-adregenic block-
ing agents, ACE inhibitors (following the recommenda-
tions of the European Cardiology Society, 2017).

In the main group under the study (48 men,
57.6+7.6 years old), the conventional therapy package
was complemented with metabolic drug Reamberin
made by NTPP ‘POLYSAN’, Saint Petersburg, Russia (Mar-
keting Authorization Number: R N001048/01 dated
06.09.2007) [17] (1.5% succinic acid solution), which was
administered first 30-60 minutes prior to PCI intra-
venously by drop infusion at a rate of 80-100 ml/hr. at a
dose of 10-12 ml/kg (800-1000 ml through an infusion
pump); thereafter, daily once a day for 5 days at a dose of
5-6 ml/kg (400-500 ml) intravenously at a rate of not
more than 100 ml/hr.

No significant differences in the age, duration of
IHD and type 2 DM, MI location, acute heart failure
stage, presence of risk factors for cardiovascular diseases,
extent of the atherosclerosis process, concomitant
pathology structure were found between the groups
(P>0.05). During the whole period of observation, treat-
ment tolerance and safety were monitored.

Methods of investigation. The parameters under
study included global and local contractility of the left
ventricle (V) at admission and on inpatient hospitaliza-
tion day 7 — end-diastolic volume (EDV), end-systolic
volume (ESV), ejection fraction (EF), wall motion score
index (WMSI), left ventricular diastolic function with
measurement of the maximal speed of early peak E (the
area under curve of the early diastolic blood flow) and
atrial peak A (the area under curve of the systolic phase of
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AII® (B coOTBETCTBUU C pekoMeHanusMu EBponeii-
CKOT0 00IIIeCTBA KapIn0JIOToB, 2017).

B ocnoBHOU rpynme (48 yesioBek, 57,6+7,6 jer)
KOMILIEKC CTaHJAPTHOM Tepanuu ObLJT IOTIOJTHEH BBe-
nenueMm peambOepuHa (1,5% pacTBOp SAHTAPHON KWC-
JIOTBI), KOTOPBIN HAYMHAJIM BBOAUTH 3a 30-60 MUHYT 10
UKB BHYTPHBEHHO KalleJIbHO CO CKOpOCThbIo 80-100
Mi1/4ac B gose 10-12 myi/kr (800-1000 mu1 yepe3 uHdy-
30Mar), Jajee eskeJHEBHO 1 pa3 B CYyTKU B TeUeHUE 5
JIHeU B 1o3e 5—6 mui/Kr (400-500 MJ1) BHYTPUBEHHO CO
CKOPOCTBIO He Oosee 100 mai/4ac.

CraTucTryecKy 3HAUMMBbIX Pa3JIMUUH 110 BO3PACTYy,
nmuaresabHOoCcTH UBC u CJ1 2 Tina, jiokasmaanuu MM, cra-
UM OCTPOU CepJIeYHON HEeIO0CTAaTOYHOCTH, HATUYUIO
(axTOpOB prCKa pa3BUTHS CEPIETHO-COCYIUCTHIX 3a00-
JIEBAaHUH, PaCIIPOCTPAHEHHOCTH aTEPOCKJIEPOTUYECKOTO
mpoiecca, CTPYKType COIYTCTBYIOIIEH IaToJIOTUN
MeK Iy IpyIIamMu He BeIABUIU (p>0,05). B Teuenue Bcero
repuoja HabJTIOIEHHS OCYIEeCTBIISIN KOHTPOJIb TTepe-
HOCHMOCTH 1 6€30ITaCHOCTH JIEUEHHUSI.

MeToabl ucciieqoBanusA. V3ydanu mokasaTesin
WI00ATLHOM M JIOKAJIBHOU COKPATUMOCTH JIEBOTO Ke-
aypouka (JI?K) npu mocTynjaeHnu U Ha 7-e CyTKU F'OCITN-
TaaU3alMl — KOHEYHBIA MHACTOJUYECKUH O00BheM
(K10), koHneuHbIii cuctonmdeckunii oosem (KCO), ppak-
1o BeIopoca (PB), MHIEKC HapyIIeHUsI JJOKaJIBHOH CO-
kpatumoctu (MHJIC), nnacrommyeckyio pyHKIHIO Jie-
BOTO SKeJyJO0YKa C U3MepeHHeM MaKCUMaJlbHOU
CKOpOCTH paHHero nuka E (r1omaas nox KpuBou paH-
HEero JAMACTOJIMYECKOTO KPOBOTOKA) U IPECEPAHOTO
nuKa A (Jomangs Mo KPUBOM CUCTOMYECKON (Dasbl
KPOBOTOKA IIpejicepiusi). 3aTeM PacCYUTHIBAJIA COOT-
"omrenne E/A. Hcnosb3oBanu anmaparbl «ASPEN»
(«Acuson», CIIIA), «Philips CX50» (CIIIA) u «Sonos 2500»
(Hewlett Packard, CIIIA).

ITokasaresu KOC onpefeisiiyi B BEHO3HOU KPOBU
B TpHu aramna: | saTan — npwu nocrymienuy, I atam —
cpasy rmocse YKB, III ararm — yepes 24 yaca 1ocjie cTeH-
THpoBaHUsA. pH BEHO3HOU KPOBH, NAapIIMATLHOE J1aBJIe-
HUe yrinekucsaoro rasa (pCo,), maprnuajbHOe TaBJeHue
kuciopona (p0,), nedurut OydepHbIXx ocHoBaHu (BE),
CTelleHb HACHIIIEHUsI TeMOITTIOOMHA KUCJI0poioM (sO,),
colepykaHre MeTabOJUTOB (IVIFOKO3a, JIAKTAT) peru-
CTPUPOBAJIM Ha aHaJIM3arope ra3os Kposu «RADIOME-
TER ABL800 FLEX» ([lanus).

WNutencuBHOCTh nponeccos [10JI u AOC onenu-
Basu niepes, YKB 1 Ha 5 cyTKU rocnuranusanuy myTemM
M3MepeHHsi B CBIBOPOTKE KPOBH COJIeP>KAHUS ITEPBUY-
HBIX (IMEeHOBBIX KOHBIOraToB — JIK), BTOpUYHBIX (Ma-
JIOHOBOTO Auasbaerunaa — MJIA) mpoayKTOB OKHCJIE-
HUSA U CTelleHW OKMCJIeHHOCTH Jjaunumgos (CO) [18],
KOHIleHTpanuu ¢-TokodepoJia (Td), nepysnonaasmmuaa
(LIIT), raTamassl, CylIepOKCUAANCMYTA3bl. IHTerpasib-
HYI0 UHTEHCUBHOCTb OKUCJIUTETHHOTO CTPECcca OIeHH-
BaJIH T10 BeJIMYMHE KO3 UIMeHTa, KOTOPbII paccuu-

ThIBaJIU 110 popmysie [19]:
LI
1)
OIn

AKi COoi Tdi
K= X X :
JKn COn Tén
rie 0603HAYEHUSI C MHIEKCOM i COOTBETCTBYIOT HC-
cJieryeMoMy 06pasity, a 0003HaYeHHUST C UHJIEKCOM 11—
cpenHeMy 3HAYEHHIO TTIOKA3aTesisi B HOpMe.

OneHnBaIu BpeMs CBePThIBAHUA KPOBHU, COZlep-
sKaHHUe B KpoBU (pubpuHOreHa. Kaskymyiocs u yaemis-

MJAi
MIAn

atrial blood flow). Then, the E/A ratio was calculated. The
instruments used were ASPEN (Acuson, USA), Philips
CX50 (USA), and Sonos 2500 (Hewlett Packard, USA).

ABB was determined in venous blood at three
stages: stage I — at admission, stage II — immediately
after PCI, stage IIl — 24 hours after stenting. Venous
blood pH, carbon dioxide partial pressure (pCO,), oxygen
partial pressure (pO,), buffer base deficit (BB), oxygen
saturation (sO,), content of metabolites (glucose, lactate)
were recording using blood gas analyzer RADIOMETER
ABL800 FLEX (Denmark).

The intensity of LPO and AOS processes was evalu-
ated prior to PCI and on inpatient day 5 by measuring
blood serum content of primary (diene conjugates —
DC), secondary (malondialdehyde — MDA) oxidation
products and degree of lipid oxidation (LO) [18], concen-
trations of a-tocopherol (TP), ceruloplasmin (CP), cata-
lase, superoxide dismutase. The integral intensity of ox-
idative stress was estimated by the coefficient K
calculated using formula [19]:

N )
OIn

AKi Coi Tdi
= (Gn % iaam < om)
JKn COn Tén
where designations with index i correspond to the
test sample and designations with index n — to the mean
normal value of a parameter.

Blood clotting time and fibrinogen content were es-
timated. The apparent and specific blood viscosity at
shear velocity of 250 to 10 reciprocal seconds and plasma
viscosity were determined using rotation viscosimeter
AKR-2, the relative blood viscosity according to B.V. Roit-
man et al. (2001) and red blood cell deformability index
(EDI) were calculated [20, 21]. Hematocrit was deter-
mined by high-speed centrifugation technique. The ag-
gregative activity of red blood cells was estimated accord-
ing to V. A. Shestakov and N. A. Aleksandrova (1974) [22],
ADP-induced aggregation of platelets was determined
using agrometer Thromlight according to Y. Born (1962)
[23].

The LPO and AOS values obtained in the patients
under study as well as rheological properties of the blood
were compared against same parameters found during
examination of the 32 clinically healthy volunteers.

Findings were processed by variation statistics
methods using the statistic criteria for determining the
normality of distribution of variables by Shapiro-Wilk
test. When distribution of variables differed from normal,
the medians (Me), and 25th and 75th percentiles were
used, and non-parametric statistics methods were em-
ployed to reveal significance. When the distribution was
normal, data were presented as the mean and mean error
(M+m). Differences were considered statistically signifi-
cant at P<0.05.

MJAi
MIAn

K

Results and Discussion

In type 2 DM patients developing AMI, de-
creased local and global contractility was found in
both groups (table 1.).

LVEF values were lower than normal values,
wall motion score index (WMSI) of the left ventricle
was increased in both groups and accompanied
with a relatively low stroke volume (SV). Cardiac

index (CI) was maintained at the level of low mar-
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Tabsmna 1. Biusinue PeamOepuHa Ha MOKa3aTeIu FeMOJUHAMUKH U (DyHKI[UIO MHOKap/a y nanueHTos c CJ1 2
tuna npu OUM (n=86), Me (25%; 75%).

Table 1. Reamberin Influence on Hemodynamics and Myocardial Function in Type 2 DM Patients during AMI
(n=86), Me (25%; 75%).

Parameters Values of parameters in groups on the study stages
Day 1 Day 7

Control (n=38) Main (n=48) Control (n=38) Main (n=48)
ABPd, mm Hg 69.8 (60.8; 81.6) 72.4 (63.4; 84.8) 63.2 (57.4; 68.6) 58.6* (50.2; 66.8)
BPs, mm Hg 88.7 (79.8; 96.4) 90.6 (83.4; 98.2) 82.2 (74.4;90.6) 79.6* (68.6; 88.2)
ESV, ml 65.4 (56.2; 82.2) 63.3 (54.5; 83.7) 63.8 (54.2;72.8) 66.9 (62.4; 80.6)
EDV, ml 121.6 (101.2; 160.8) 119.0 (99.8; 153.2) 123.6 (104.4; 150.6) 136.0* (122.9; 179.2)
SV, ml 56.2 (44.6; 68.0) 55.7 (43.8; 66.1) 59.8 (48.8; 81.6) 68.3* (51.5; 86.7)
E/A 0.66 (0.52; 0.82) 0.68 (0.52; 0.87) 0.88* (0.72; 1.04) 1.02*# (0.84; 1.26)
WMSI, score 1.42 (1.22; 1.54) 1.48 (1.26; 1.60) 1.36 (1.18; 1.28) 1.21* (1.12; 1.36)
CL I/min/m 2.2(2.0;2.5) 2.3 (2.0;2.6) 2.4 (2.2;2.5) 2.5(2.2;2.7)
HR, bpm 77.8 (69.8; 86.6) 78.4 (70.2; 88.2) 76.2 (67.4; 83.8) 69.6*" (64.2; 76.6)
EE % 46.2 (41.2; 46.2) 46.8 (41.8;47.8) 48.4 (45.6; 51.8) 50.2* (46.4; 53.2)

Note. * - P<0.05 - reliability of difference vs. previous stage (according to Mann-Whitney); # — P<0.05 - reliability of difference vs.
the control group figure.

ITpumeuanme. [y Tabs1. 1-5: Parameters — mapamerps]; Values of ... in groups on the study stages — 3HaueHus ... B rpyniax Ha
CTaausIX UCCAeOBaHUS; control — KOHTPoJIbHAST; main — ocHoBHas; day — cyrku; ABPd, mm Hg - AIln, mum pr. cT.; BPs — CAJl;
ESV, ml - KCO, mut; EDV - KJ10; SV — YO; WMSI, score — THJIC, 6as1; CI, I/min/m - CH, si/mun/m; HR, bpm — UCC, yi/mun; EF
— @B. * - p<0,05 - 10CTOBEPHOCTb PA3JIMYUNA OTHOCUTEBHO IpebIAylIero arana (1o merony Mansa—Yuran); * — p<0,05 —

JOCTOBEPHOCTH PA3JIUYHUI [10 OTHOIIEHHIO K 3HAYeHHIO B KOHTPOJIBHOU IpyIIIIe.

HYIO BA3KOCTb KPOBY IIPU CKOPOCTAX caBura ot 250 1o
10 06paTHBIX CEKYH] ¥ B3KOCTH IIJIA3MbI OTIPeIesIsiIn
Ha poTannoHHOM BucKo3uMmeTrpe AKP-2 ¢ pacuerom oT-
HOCHUTeJIbHOU BSISKOCTH KpoBU 1o B. B. Poiitmany u
coaBrT. (2001) n uaAEKCA 1e(hOPMUPYEMOCTH IPUTPOIIU-
ToB (M/19) [21]. [eMaTOKPHUT ONpeiesisiai METOLOM CKO-
POCTHOTrO LIeHTPU(YTrUpoBaHUs. ATPerallMOHHYIO aK-
TUBHOCTb 9PUTPOLATOB OLIEHMBAJIU II0 MeToay B. A.
[IlecrakoBa u H. A. Anekcangposotii (1974), A1P-unmy-
OUpyeMylo arperanyio TPOMOOIIMTOB Ha arpoMeTpe
«TpomyaiiT» no metoay Y. Born (1962).

[ToJsryyeHHBIE Y MCCI€IyeMBIX IIAIIIEHTOB 3HAYe-
Hus [10JI, AOC u peoJiorHYecKuX CBOICTB KpPOBU
CpaBHUBAJIM C aHAJOTMYHBIMU II0Ka3aTessIMHU, yCTa-
HOBJIEHHBIMHU IIPpU OGCJIGLLOBaHI/II/I 32 MMePBUYHBIX 3710~
POBBIX JOHOPOB.

PesysibTaThl 00padaThIBaIM C IOMOIIBIO METOJOB
BapI/IaILI/IOHHOfI CTaTUCTUKHU, UCIIOJIb3yAd CTaTUCTHUYE-
CKUe KpUTepUU IPOBEPKU HOPMAJIBHOCTH pacipejeJie-
HUA ¢ noMo1bio kputepus lanupo-Bunka. lna onn-
CaHuA TIIPpU3HAKOB C OTIWUYHBIM OT HOPMAJbHOIO
pacnpenesieHneM yrkasbIiBai Meauany (Me), 25-1 u 75-11
NPOLEHTHUJIN, U UCIIOJIb30BAJIN HellapaMeTpUuuecKue
MEeTOJbI CTAaTUCTUKU. B cilydyae HOpMaJIbHOIO pacipe-
JleJleHUs1 JaHHble IPeJCTaBJIAIN B BULle CPeJHEN Be-
JIMYUHBI ¥ OIMUOKYU cpenHelt (M+m). CTaTHCTHYECKHN
3HAYUMBIMU CUYUTaNU pasdianuud rnpu p<0,05.

Pe3ysnbrarhl U 00Cy:K/AI€HHE

Y namuenTtoB ¢ CJl 2 Thna npu pasBUTUU
OVIM o00Hapy>KW/IM CHUKEHHBIE IIOKa3aTeJn
JIOKAJIbHOM U T7100aJIbHOI COKPAaTUMOCTH B 00enx
rpynnax (tadJ. 1).

@B JIJK 6bLTa HUYKe HOpMAJIbHBIX SHAYEHUH,
WHJEKC HapyLIeHUs JIOKAJIbHON COKPAaTUMOCTHU
(MHJIC) JsieBOTO SKeJyIOYKa OBLI yBEJIWYEH B
006eux rpyInax U COMPOBOSKAATICA OTHOCUTEHHO
HHU3KUM 3Ha4eHHeM ynapHoro oobema (YO). Iox-

gin of the normal range due to increase of the heart
rate (HR). Low E/A ratio discovered evidenced LV
diastolic dysfunction because of AMI development.
All initial changes of intracardiac hemodynamics
and myocardium contractility were identical and
comparable in both groups.

At the background of treatment, LVEF increase
from 46.8 (Me, interquartile range 41.8-47.8) to
50.2% (Me, interquartile range 46.4-53.2; P<0.05)
was noted in the main group; in the control group,
LVEF increase was smaller: from ¢ 46.2 (Me, in-
terquartile range 41.2-46.2) to 48.4% (Me, in-
terquartile range 45.6-51.8; P<0.05). E/A ratio grew
in the main group by 33.3% (P<0.05); in the control
group, a lesser increase was observed (P<0.05). In
the main group, diastolic arterial pressure (ABPd)
decreased by 19.1% (P<0.05) and SV increased by
22.6% (P<0.05), which was not observed in the con-
trol group. CI remained stable at the study stages in
both groups; however, if in the control group it was
achieved because of HR increase, in the main group
it occurred due to SV increase. WMSI decrease was
more prominent in the main group — by 18.2%
(P<0.05), which had a positive impact on LVEF
growth (P<0,05). Normalization of LV systolic and
diastolic functions in the Reamberin group of pa-
tients was accompanied with improvement of the
patients’ clinical conditions.

Initial ABB assessment revealed compensated
metabolic acidosis in the venous blood in both groups,
which was characterized by pH maintained within the
lower margins of the normal range and significant de-
crease of BB below the normal level (table 2).

Decreased BB was compensated by reduced
pCO, in both groups, i.e. thanks to the breathing
component. The control group developed decom-
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Jepskanue ceppedyHoro uHuerca (CH) Ha ypoBHe
HUJKHUX TDAaHUI, HOPMaJIbHBIX 3HAaUYeHUH OCy-
[IECTBJIAJIOCH 3a CUET MOBBIIIEHUsI YaCTOTHI Cep-
neunblx cokparmiennit (YCC). OOHapy>KeHHBIN
HU3KHUU ypOBeHb COOTHOIIeHUs E/A cBuneresb-
CTBOBAJI 0 fUacToandeckol nucdyukium JIXK Ha
¢one pazsutus OVIM. Bce ucxogHbie uaMeHeHU s
BHYTpPUCEPIEYHON TeMOAMHAMHUKU U COKpaTHU-
TeJbHOU CITIOCOOHOCTH MUOKap/ia ObLIN B 00enx
rpyniiax AeHTUYHBI U COIIOCTaBUMBIL.

Ha ¢one npoBonumoro JjieueHusi B OCHOB-
HOM rpyne orMmetusu yBenanuenue OB JIFK ¢ 46,8
(Me, "HTEpKBAPTUIAbHBIN pa3dmax 41,8-47,8) no
50,2% (Me, UWHTEpKBapTUJbHBIN  pa3max
46,4-53,2; p<0,05), B KOHTPOJBHOU I'pyIIIE yYBe-
audyenue @B JIJK ObL10 BEIpa’KeHO B MEHbBIIIEH
crerieHn — C 46,2 (Me, MHTepKBapTUJILHBIN pas-
Max 41,2-46,2) no 48,4% (Me, ”HTEPKBAPTUJIbHBIN
pasMmax 45,6-51,8; p>0,05). Coornomenus E/A
YBEJIMUYUJIOCH B OCHOBHOU rpynme Ha 33,3%
(p<0,05), B KOHTPOJILHOIN OTMETUJIN YBeJINUEeHHE
B MeHbIIIel creredu (p<0,05). B ocHOBHO¥ Tpym-
Ile BBIABUJIN CHUKEHUE YPOBHSA JUACTOJIMYECKO-
ro aprepuaJjnbHoro nasjeHud (Allx) Ha 19,1%
(p<0,05), yBesqmmuenue YO Ha 22,6% (p<0,05), uero
He Ha0JTI01a/TN B KOHTPOJIbHOH rpymie. CU ocra-
BaJICA CTaOMJIbHBIM Ha 9Tallax MUCCJIe0OBaHUSA B
obenx rpynmnax, OJHaKO, eCId B KOHTPOJIbHOU
rpyle 3TO JOCTUTaJOCh 3a CUET IOBBIIICHUS
YCC, To B OCHOBHOU TpyIIie BCJIeACTBUE yBe-
suuenus YO. BoJiee BbIpaskeHHBIM OBLJIO U CHU-
skenue MTHJIC B ocHOBHOMU rpynmne — Ha 18,2%
(p<0,05), YTO MOJIOKUTEJBHO OTPA3UJIOCH Ha
npupocte ®B JIXK (p<0,05). Hopmanusanus
CUCTOJIMYECKON U AMACTOINYECKON (PYHKINU
JIJK y manueHToB B IpylnIie, rie UCIoJb30BaJlIn
peamM0O€epHH, CONTPOBOSK/IATIOCH YIyUIIIEHUEM KITU-
HUYECKOT'0 COCTOSIHMS MTAlliueHTOB.

ITpu onerke KOC mcxomHo B 00€nx rpymnmax
B BEHO3HOU KPOBU BBIIBUJIN KOMIIEHCUPOBAHHBIN
MeTaboTMYeCKAH aluI03, XapaKTepPU3yIOITUCcs
coxpaHeHneM pH B mpejesiax HUKHUX T'PaHUIL
HOPMaJ/IbHbIX 3HAYEHUU CO 3HAYUTEJTbHBIM CHU-
skeHreM BE HUKe HOPMAJIBHOTO YPOBHS (Ta0JI. 2).

CHuskeHHOe 3HaueHue BE kommneHcupoBa-
Jock ymeHbIenueM pCO, B 00enx rpymrmnax, T.e. 3a
CUeT JIbIXaTeJIbHOT0 KOMIIOHEHTA. B KOHTPO/IbHOM
T'pyIIIe pa3BUJICS JEKOMIIEHCHPOBAaHHbBIA MeTabo-
audeckuit annao3s (pH 7,32+0,08 u BE -3,0+0,0) ko
II aTamy uccaeqoBaHusA C IOC/IenyIolleil TeHaeH-
nueln k Hopmasimsanuu pH yepes 24 yaca mocJe
YKB. [Ipu atom 3Hauenue BE na III arane 66110
HUsKe HOpMBI (BE -2,8+0,06 MMOJIB/JT), UTO CBUIE-
TEJIbCTBOBAJIO O COXPAHAIIIEMCA KOMIEHCUPO-
BaHHOM MeTaboJn4YeckoM amumose (tadJ. 2). B
OCHOBHOW TpyIIIie MeTab0INYeCKUAH aru03 ObIT
KynuposaH ysxe ko II srany, pH u BE ocraBajiuce
B IIpejiejiax HOpMaJIbHBIX 3HAYEeHUN U dyepes 24
yaca nocJje YKB.

pensated metabolic acidosis (pH 7.32+0.08 and
BB -3.0£0.0) by stage II of the study with a subse-
quent tendency towards pH normalization 24
hours after PCI. During stage III, BB was lower
than the normal range (BB -2.8+0.06 pmol/l),
which evidenced persistent compensated meta-
bolic acidosis (table 2). In the main group, meta-
bolic acidosis was jugulated already by stage II,
pH and BB remained within the normal range 24
hours after PCI, too.

Oxygen saturation (sO,) and partial oxygen
pressure (pO,) in the venous blood were within the
normal range in both groups, which indicated ab-
sence of oxygenation disturbances and oxygen debt
at all stages of the study.

Administration of Reamberin to AMI patients
along with conventional therapy resulted in reduc-
tion of blood glucose dynamically from stage I to
stage III of the study by 21.8% (P<0.05); moreover,
at the last stage, this parameter was noticeably
lower than in the control group by 15.3% (P<0.05).
Pharmacological correction of metabolic disorders
due to Reamberin led to decreasing the level of tis-
sue hypoxia in patients of the main group: the lac-
tate level was lower vs. control by 23.5% (stage II of
the study) and 48.4% (stage I1I) (P<0.05).

It was discovered that AMI development was
accompanied with activation of LPO processes
(table 3). In both groups, during the first 24 hours,
both primary LPO products — hydroperoxides —
increased more than 2-fold (P<0.05), and second-
ary LPO products — diene conjugates and Schiff’s
bases — increased more than 3-fold (P<0.05); MDA
activity was twice (P<0.05) higher than the normal
figures. Increased malondialdehyde in the blood of
myocardial infarction patients has been described
previously [12], and our findings provide an addi-
tional support for these data.

Analysis of AOS figures revealed some multi-
directionality of AOS alterations in type 2 DM pa-
tients during AMI. During AMI, plasma catalase fell
below the normal range: by 26.1% (P<0.05) in the
control group and by 27.1% (P<0.05) in the main
group. Decrease of the thermostable fraction of
catalase was similar to changes of the total plasma
catalase and fell by 23.3% (P<0.05) in the control
group and by 24.1% (P<0.05) in the main group.

The activity of red blood cell enzyme of an-
tioxidant protection — superoxide dismutase —
lowered in both groups by more than a third
(P<0.05). The findings evidenced frustration of pro-
tection mechanisms during acute period of MI in
type 2 DM patients. Blood a-tocopherol did not
change at the background of AMI development
during the first 24 hours.

Ceruloplasmin concentration was slightly and
non-significantly increased in both groups during
the first 24 hrs. of AMI.

The integral oxidative stress intensity index K
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Ta6snna 2. Biuanue PeamOeprHa Ha IOKa3aTe 1M KUCJIOTHO-OCHOBHOTO COCTOSTHHST BEHO3HOH KPOBH U KOH-
IEeHTPaLUIo [NII0K03bl y nanueHToB ¢ C/l mpu OUM (12=86), (M+m).
Table 2. Reamberin Influence on Acid-Base Balance of Venous Blood and Glucose in DM Patients during AMI

(n=86), (M+m).

Parameters Values of parameters in groups on the study stages
I (prior to PCI) II (straight after PCI) 111 (24 hrs. after PCI)
Control (n=38) Main (n=48) Control (r=38) Main (n=48) Control (r=38) Main (17=48)

pH 7.36+0.05 7.35+0.01 7.32+0.08 7.36+0.06 7.35+0.06 7.38+0.02
pCO,, mm Hg 42.8+0.4 45.6+0.6 48.3+1.2 48.4+1.4 52.0+0.8 57.0+£1.0
pO,, mm Hg 37.5+0.1 34.4+0.2 36.9+0.9 37.6x1.4 42.8+1.2 46.3%£1.9
BE, mmol/l -3.6+0.04 -3.8+0.06 -3.0+£0.08 -2.4+0.06 -2.8+£0.06 0.6+0.08*
50,,% 59.4+1.2 60.1+£0.9 60.2+2.2 62.5+1.4 63.4+1.8* 66.2+2.2*
Glucose, mmol/1 7.4+0.6 7.8+0.5 7.8+0.5 7.2+0.5 7.2+0.3 6.1+0.2**
Lactate, mol/l 3.310.2 3.240.2 3.4+0.3 2.6+0.1 3.1+0.3 1.6+0.2*

Note. * — P<0.05 - reliability of difference vs. previous stage; # — P<0.05 - reliability of difference vs. the control group figure.
IIpumeuanue. PCI - YKB; prior to — nepeg; straight after — cpasy nocae; 24 hrs. after — uepes 24 1 nocie. * — p<0,05 — focroBep-
HOCTBb PasJ/INYUil OTHOCHUTEIHHO IPeIbIAyINero aramna; # — p<0,05 — JOCTOBEpPHOCTb PA3/IMYU 110 OTHOIIEHUIO K 3HAUY€HUIO B

KOHTPOJIbHOM TpyIIIIe.

Crenenb HachlleHUs KucaoponoM (sO,) u
HanpsireHne kucaopoma (pO,) B BEHO3HON KPOBU
B 00eux rpymnmax ObLJId B IIpefiesiax HOpMaabHBIX
3HAYEHUH, YTO CBUJETETHCTBOBAIO 00 OTCYT-
CTBUH HapyIIeHU OKCUTeHAIINN ¥ KUCJIOPOTHOHN
3a/10JKEHHOCTH Ha BCeX aTanax ucC/IeJ0BaHus.

BBenenue peambepuna Ha poHe CTaHIAPT-
HOU Tepanuu 60sbHBIM OVIM croco6cTBOBAIO
CHUJKEHUIO YPOBHSI INIIOKO3bI KPOBU B IMHAMUKE
ot I k III aramnty uccinenosanus Ha 21,8% (p<0,05),
IIpUYeM Ha IocJIeTHeM JTalle JaHHbIHM IToKa3arTe b
OBIJT 3aMEeTHO HIKE, YeM B KOHTPOJILHOH TpyIire
Ha 15,3% (p<0,05). Papmakrosornyeckass KOppek-
IIUs1 MeTaboINYeCKUX HapyIIeHu peaMOeprHOM
IT03BOJINJIA CHU3UTD CTeTIeHb TKAHEBOI TMIIOKCUM
y aI[ieHTOB OCHOBHOM I'PYIINBL: YPOBEHB JIAKTaTa
OBLT HUYKE OTHOCUTEJIBHO KOHTPOJIA Ha 23,5% (II
ararn ucciaenosanus) u 48,4% (I1I aramn) (p<0,05).

O6napy:xuy, 4to pazsutre OVIM conpoBosk-
JIasnoch akTuBarueit mporeccos [10JI (Taba. 3). Tak
B 00eux IpyIiax B IepBble CyTKU HapacTaau KOH-
LEHTPalyy KaK IIepBUYHBIX NPOayKkToB 110JI —
ruaporiepexuceii 6osee, 4em B 2 pasa (p<0,05), Tak
U BTOPUYHBIX IPORYKTOB I10JI — A1eHOBBIX KOH-
‘pioraToB u [1InddoBbix ocHOBaHMI 60JTee, yeM B 3
pasa (p<0,05), aktuBHOCTH MJIA B 2 pasa (p<0,05)
BBIIIlE HOPMAaJbHBIX 3HAUYeHWH. B JsmTeparype
HMMEIOTCSl YKa3aHUsl Ha MTOBBIIIEHNE COJepyKaHUA
MaJIOHOBOTO [HaJIbJeruja B KPOBU OOJJIBHBIX
nH@papKkTOM MIOKapaa [12], 4To HAIIIIO0 TOATBEP-
SKJleHHEe B peayJsrarax IIPOBEJeHHOr0 HaMu
HCCJIeJOBaHUA.

N3yuenne nokasaresieit AOC BBIABHJIO HEKO-
TOPYIO pa3HOHAIPAaBJIEHHOCTb UX U3MEHEHUH Y
nanueHToB ¢ CJ] 2 tTumra npu OUM. Tak karasasa
na3Msel ipu OVMIM cHu3u/Iach HAYKE HOPMBL: Ha
26,1% (p<0,05) B KOHTPOJIBHOU rpytine 1 Ha 27,1%
(p<0,05) B ocHOBHOI. CHUKEHNE TEPMOCTAONITh-
HOU (ppaKIyy KaTanaasbl ObLIO AHAJIOTUYHO U3Me-
HEHUsIM YPOBHS 00IIeld Karasia3bl MJIa3Mbl U B
KOHTPOJIBHOH TpylIle yMeHbIIMIAach Ha 23,3%
(p<0,05), B ocHOBHOI — Ha 24,1% (p<0,05).

reflected misbalance in the mutual relations of LPO
and AOS towards predominance of oxidative
processes up to development of oxidative distress
in patients during AMI at the background of pre-ex-
isting type 2 DM. During the first 24 hrs. of AMI, K
was increased in all patients by 75%, P<0.05, over a
normal range in both groups.

As aresult of AMI treatment in type 2 DM pa-
tients, in the group where Reamberin was used, DC
concentration decreased by 51.3% (P<0.05), and in
the control — by 36.8% only (P>0.05) and did not
reach normal values. Schiff’s bases decreased in the
main group by 44.2% (P<0.05), in the control group
— by 35.6% (P>0.05), still exceeding the normal
range almost two-fold (1.8-fold in the main group
and 2.1-fold in the control group; P<0.05). The ini-
tially increased MDA activity decreased by 28.4%
(P<0.05) in the main group, exceeding the normal
range 1.5-fold (P>0.05), in the control group — by
19.1% (P>0.05), exceeding the normal range 1.7-
fold (P<0.05). Hydroperoxides’ concentration de-
creased greater in the main group — by 28.9%
(P<0.05), in the control group — by 16.4% only
(P>0.05), its level being twice higher than the nor-
mal range (P<0.05).

Analysis of AOS at the background of con-
ducted therapy discovered that the initially de-
creased plasma catalase increased by 24.8%
(P<0.05) in the main group and to a lesser degree
in the control group — by 11.6% (P>0.05), ap-
proaching to normal values. Correspondingly, its
thermostable fraction increased in the main group
by 19.5% (P<0.05) and in the control group — by
7.2% (P>0.05). The initially decreased activity of su-
peroxide dismutase grew by 36% (P<0.05) at the
background of treatment in the main group and
only by 18.6% (P>0.05) in the control group, also
demonstrating a tendency to normalization. The
initially increased level of ceruloplasmin had a mild
tendency to decrease in the main group by 4.2%
(P>0.05), in the control group — by 13.6% (P>0.05),
remaining higher than the normal range (P<0.05).
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Ta6smna 3. Biusanue PeamOepuHa Ha MOKa3aTe U IEPEKUCHOTO OKHCJIEHH S JIUITU/I0B U aHTHOKCH/TAHTHOM CH-
cremsbl mpu OUM y manfueHTOB € caXapHBIM AuabderoM 2 Tuna (1n=86), Me (25%; 75%).
Table 3. Influence of Reamberin on Lipid Peroxidation and Antioxidant System during AMI in Type 2 Diabetes

Mellitus Patients (72=86), Me (25%; 75%).

Parameters Values of parameters in groups on the study stages Normal
I I Range
Control (n=38) Main (n=48) Control (n=38) Main (n=48)
Diene conjugates AD233/mg/ml 2.31* 2.30* 1.46 1.12%#%% 0.62
(2.12; 2.96) (2.16; 2.54) (1.04; 1.86) (0.92; 1.36) (0.51; 0.66)
Schiff’s bases, c. u. 3.20* 3.26* 2.06* 1.82%# 0.99
(2.58; 4.24) (2.64;4.12) (1.68; 2.34) (1.34; 2.06) (0.49; 1.12)
Malondialdehyde, nmol/ml 2.62*% 2.68% 2.12% 1.92#%* 1.24
(1.06; 3.22) (1.48; 3.42) (1.68; 2.52) (1.64;2.18) (1.08; 1.46)
Hydroperoxides, nmol/mg 1.22% 1.21% 1.02%# 0.86* 0.54
(0.86; 1.72) (0.84; 1.68) (0.68; 1.42) (0.58; 1.12) (0.28; 0.76)
Plasma catalase, nmol/ml 72.2% 71.4* 80.6* 89.1 97.9
(50.2; 95.8) (49.8; 96.4) (52.8; 100.6) (70.2; 106.4) (77;112.4)
Superoxide dismutase, sp. u. 1002* 1028* 1188* 1398* 1605
(866; 1132) (892; 1204) (866; 1506) (1206; 1642) (1268; 1887)
Thermostable fraction of catalase, % 30.6* 30.3* 32.8*% 36.2#%* 39.9
(27.8; 33.8) (29.1; 32.6) (29.9; 35.4) (32.8; 39.0) (37.8;41.2)
a-tocopherol, pg/mlemg 3.22 3.26 3.28 3.32 3.24
(2.42;4.12) (2.48; 3.82) (2.58;4.12) (2.98; 4.06) (2.66; 3.94)
Ceruloplasmin, mg/100eml 41.2% 40.1* 35.6% 38.4*% 31.8
(36.4; 48.2) (33.9; 46.3) (33.2;38.2) (35.2;40.8) (30.2; 36.5)
K c.u. 1.96* 1.95*% 1.62 1.30%** 1.12
(1.38; 3.02) (1.39; 3.13) (1.26; 2.06) (1.06; 1.82) (0.90; 1.32)

Note. * — P<0.05 reliability of difference vs. normal range; * — P<0.05 — reliability of difference vs. previous stage (according to
Mann-Whitney); ** — P<0.05 - reliability of difference vs. control group.

Ipumeuanwue. [[yis1 TadJ1. 3, 4: normal range — HopMma; diene conjugates — TueHOBbIe KOH'BIOTATHI; schiff’s bases, c. u. — mmpdoBb
ocHOBaHwus, y. e.; malondialdehyde — masionoBBIH guanbaeru; hydroperoxides — rupponepekncy; plasma catalase — karaszasa
m1a3Mel; superoxide dismutase , sp. u. — cynepokcuagucMyTasa, ya. enl.; thermostable fraction of catalase — repmocrabusibHas
¢pakiusa karamnassl; a-tocopherol — ¢-Torodepos; ceruloplasmin — nepymnonnasmus; c.u. —y.e. * — p<0,05 10CTOBEpHOCTH pas-
JIMYU 110 OTHOLIEHUIO K HOpMeE; * — p<0,05 — TOCTOBEPHOCTh PAa3JIUYUI OTHOCUTEJBLHO HpPEIbIAYIero aramna (o MeToLy
MaHnHa-YuTHn); ** — p<0,05 — TOCTOBEPHOCTH PA3IMYHil 10 OTHOIIEHUIO K KOHTPOJIBHOU TPYIIIIe.

AKTHBHOCTb 3pUTPOIUTAPHOIO (pepMeHTa
AHTUOKCUJAHTHOH 3aIIUThI CyIIEPOKCUIUCMYyTa-
3bI OBbIIa CHIKEHA B 00enX rpyIax 0oJjee, 4eM Ha
TpeTh (p<0,05). ITosryyeHHbIe pe3yJIBTaThbl CBULE-
TeJbCTBOBAJIY O CPbIBE 3alIUTHBIX MEXaHU3MOB B
octpom nepuoge UM y nanuenTos ¢ CJI 2 tuna.
Conepsxanue a-TokodepoJia B KpOBU HE U3MEHU-
Jiock Ha (poHe pa3dBuTusi OVIM B niepBbIe CyTKU.

YpoBeHb LepyI0IIa3MUHa OBITT HECKOJIBKO
yBeJIM4YeH B 00€erX rpynnax B nepsbie cyTkn OVM,
OJTHAKO CTelleHb 3TUX U3MEeHEeHU He BhIXO1JIa 33
Ipefiesibl CTAaTUCTAYEeCKOU ITOTPeITHOCTH.

WHTerpa/ibHbIN IOKa3aTeb UHTEHCUBHOCTU
OKUCJIUTETHFHOTO cTpecca K orpaskasn nqucbasmanc
B3auMooTHo1eHu#l I10JI u AOC B cTOpoHYy Iipe-
00J1aTaHNsT OKMCJIUTETBHBIX ITPOI[ECCOB BILJIOTH
[0 pa3BUTHUs OKCUIATUBHOIO OUCTpecca y Hary-
enToB nmpu OVIM Ha pone umeromerocst CJ1 2 tuna.
Tak koa(ppunuent K B nepsrie cyTku OVIM y Bcex
MaIeHToB ObLI OBBIIIEH HA TPU YETBEPTH (HA
75%, p<0,05) BbIllle HOPMAaJIbHBIX 3HAYEHUIH B
06eunx rpymnmnax.

B pesysprare sieuennsa OVIM y nanjueHTOB C
C]I 2 Tuma B TpyIIIle, TAE UCII0JIH30BaIN peamoe-
puH, koHueHTpanuss /IK cam3uaace Ha 51,3%
(p<0,05), B KOHTpOJbHOU — JuIib Ha 36,8%
(p>0,05) 1 He TOCTUIVIAa HOPMAJTbHbBIX 3HAYEHUH.
[MnddoBbI OCHOBAaHUA CHU3UJIXNCHh B OCHOBHOH

a-tocopherol practically did not change in either
group, being within the normal range.

As aresult of therapy, oxidative stress intensity
decreased most noticeably in the main group — by
33.3% (P<0.05), and only by 17.3% (P>0.05) in the
control group. There was a significant difference by
this parameter between the main and control
groups (P<0.05).

Thus, it has been proven that during AMI type
2 DM patients develop oxidative distress manifest-
ing in considerable activation of LPO and insuffi-
cient activity of the enzymatic component of AOS.
Early PCI performed on the infarction-dependent
artery failed to provide full normalization of meta-
bolic disorders in type 2 patients and required an
appropriate combined therapy. In this group of pa-
tients, the necessity and efficacy of Reamberin for
restoration of balance in the prooxidant-antioxi-
dant system was found.

Analysis of rheological properties of the blood
revealed that in type 2 DM patients with AMI, blood
viscosity characteristics rose, especially due to
plasma component (table 4). In this population of
patients, plasma viscosity increased the norm by
18.9-20% (P<0.05). In both groups, increase of the
yield point characterizing viscosity rise at a low
shear velocity was noted, which was caused by

some increase of hematocrit and fibrinogen 1.8
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rpynne Ha 44,2% (p<0,05), B KOHTPOJBbHOU — Ha
35,6% (p>0,05), mo-npeskHeMy IIpeBbINIasg HOP-
MaJIbHble 3HaUYeHWs II0YTH B [Ba pa3a (B 1,8 pasa
B OCHOBHOU rpymnmne u B 2,1 B KOHTPOJIbHON;
p<0,05). FMicxogHO NTOBBIIIIEHHAA aKTUBHOCTb MJIA
cHHu3usIach Ha 28,4% (p<0,05) B OCHOBHOM r'pyIlIIe,
MpeBbIlllasi HOpMaJbHbIE 3HaueHUsdA B 1,5 pasa
(p>0,05), B KOHTpOJIBHOU — Ha 19,1% (p>0,05),
MpeBbIlllasi HOpMaJbHbIE 3HaUueHUA B 1,7 pasa
(p<0,05). KoHueHTpanus THUIPONEpPEKUCEN B
0oJbIIIENl CTEleHW YMEHBIINIACh B OCHOBHOM
rpynne — Ha 28,9% (p<0,05), B KOHTPOJIbHON —
auiib Ha 16,4% (p>0,05), npu 3TOM ee ypOBEHb
ObLT BBIIIIE HOPMAJIbHBIX 3HAYEHUH B JBa pas3a
(p<0,05).

[Tpu ananmse cocrosiauss AOC Ha ¢oHe npo-
BOJMMOU Tepanuu OOHAPYKWJIH, YTO HCXOTHO
CHU’KEHHBI YPOBEHb KaTaJjasbl [1J1a3Mbl YBeJIU-
uncs Ha 24,8% (p<0,05) B OCHOBHOM I'pyIlIie U B
MEHBIIIEN CTeleHN B KOHTPOJIbHOU — Ha 11,6%
(p>0,05), mpubaMKasich K HOpMaJbHBIM 3HAYeE-
HUAM. Takke, COOTBETCTBEHHO, YBEJINYUJIACh €e
TepMocTabuIbHasA (PpPaKIMsd B OCHOBHOH Ipyrme
Ha 19,5% (p<0,05), Ha 7,2% (p>0,05) B KOHTPOJIb-
HOU. VIcXOAHO OHUsKEHHAs] aKTUBHOCTD CYIIEP-
OKCUIAUCMYTa3bl yBeJInuuaach Ha 36% (p<0,05)
Ha (poHe JeueHUs B OCHOBHOU IpyIIie, B KOHT-
poJyibHOU — Jstuilb Ha 18,6% (p>0,05), Takke nMest
TEHAEHIUI0 K HOpMaJu3aluu. VICXOMHO TIOBBI-
IIIeHHBIN YPOBEHD IEPYJIOIIa3MUHA UMeJ Caabo
BBIPpAsKEHHYI0 TEH/IEHIIAI0 K CHUKEHUIO B OCHOB-
HoW rpymnme Ha 4,2% (p>0,05), B KOHTPOJBLHOU
rpymme Ha 13,6% (p>0,05), ocTaBasCh BBILIE HOP-
MaJIbHbIX 3HaYeHnH (p<0,05). YpoBeHb a-ToOKODe-
poJia B 06eux rpymniax npakTHYeCcKy He U3MeHUJI-
Cs1, HAXO/ISICh B IpeJiesiax HOPMAJ/TbHBIX 3HAYEHUH.

B pesynbrare Tepanuu HanboJiee 3aMeTHO
CHHM3WJICA MOKa3aTesJib MHTEeHCUBHOCTU OKMCJIM-
TeJIBHOTO CTpecca B OCHOBHOU rpymre Ha 33,3%
(p<0,05) n siuib Ha 17,3% (p>0,05) B KOHTPOJIBHOI.
Paznuyus mo aTomMy mokasareJii0 B OCHOBHOU U
KOHTPOJIBHOM rpymiax 66111 3HaYUMBIME (p<0,05).

Taknm 06pa3oM JoKa3asy, 4To y Mal[ieHTOB
¢ C/I 2 Tuna mpu OVUM pa3BUBAETCA OKCUIATUB-
HBIN IUCTPECC, BHIPAMKAIOIIUINCA B 3HAYUTETbHON
axtuBanuu [10JI 1 HegOCTaTOYHON aKTUBHOCTH
depmenTaruBHOl cocrtaBJistionieii AOC. Pannee
BoinmosiHeHe YKB Ha nHpapKT-3aBucuMoi apre-
puu He 00eCIeYnIIO ITOJTHOM HOpMaIU3aIuy MeTa-
OostmyecKrx HapyIIeHn y manueHToB ¢ CII 2 Tuma
1 TpeOOBAJIO COOTBETCTBYIOIIEN KOMILIEKCHOMN
Tepanuu. Y aToM KaTeropyu MalieHToB MToKa3aau
HEoOX0AUMOCTD U 9(P(PEeKTUBHOCTD MPUMEHEHUS
peaMmbepuHa Jij11 BOCCTaHOBJIEHUsI OaJiaHca Mmpo-
OKCUJAHTHO-aHTUOKCUIAHTHON CUCTEMBI.

[1pu n3yuyeHnu nokasaresieil peoJIorudeckux
CBOICTB KPOBHU BBISIBUJIM, YTO y HaniueHToB ¢ C/] 2
TMHa Ha ¢QoHe pasdButusa OVIM Bs3KOCTHBIE
XapaKTEPUCTUKU KPOBU MOBBICUJINCH, 0COOEHHO

times (P<0.05).

Increased aggregation activity of red blood
cells by 64-66% (P<0.05) above the normal range
and, to alesser degree, platelet activity — by 14.4%
in both groups was established. The disorders re-
vealed might be probably caused by changed prop-
erties of blood cell membranes due to the damag-
ing effect of excessive products of oxidation [24].
The red blood cell deformability index characteriz-
ing red blood cell elasticity and, hence, their ability
to change their shape at the level of microcircula-
tion was a bit lowered (by 15.1%). These facts evi-
denced a trend towards disturbance of red blood
cells’ cellular membrane architectonics due to LPO
activation and in this connection gave rise to the
risk of development of blood circulation disorders
at the microcirculatory level in spite of the fact that
as early as the first stage of the study, conservative
therapy using such drugs as aspirin, heparin, Clopi-
dogrel, etc. was delivered.

The discovered initial increase of the clotting
time in all patients reflected adequacy of the anti-
coagulant therapy conducted and did not differ be-
tween the groups.

Analysis of the rheological properties of blood
at the first stage of the study reflected the physio-
logical stress response during AMI, which mani-
fested in the increase of blood viscosity due to its
plasma component, which, most probably, is re-
lated to the increase of fibrinogen concentration
and some increase of hematocrit.

In the same patients, reliable correlations
were found between the values of: yield point and
superoxide dismutase concentration (r=-0.43;
P<0.05); yield point and activity of the ther-
mostable fraction of catalase (r=0.51; P<0.05).
Comparison of the figures of aggregative ability of
red blood cells versus activity of the thermostable
fraction of catalase also revealed inverse correla-
tions (r=—0.49; P<0.05). The data obtained evi-
denced the mutual connection of disorders in the
LPO/AQS system and rheological properties of the
blood.

Dynamic analysis of rheological properties of
the blood has demonstrated that in the course of
AMI treatment, the apparent blood viscosity at low
velocities in the main group decreased by 21.9%
(P<0.05) and in the control group — by 13.4%
(P>0.05). The apparent blood viscosity at high ve-
locities similarly showed increased tendency for de-
creased values by 15.5% (P<0.05) in the main group
and by 10.6% (P>0.05) in the control group. The
normalization of blood viscosity as determined by
plasma viscosity decrease by 12.2% (P<0.05) in the
main group and by 6.5% (P>0.05) in the control
group, resulted in yield point decrease by 47.1%
(P<0.05) and 37.3% (P<0.05), respectively. The most
noticeable were alterations of the red blood cells’
deformability index in compared groups: in the
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Tabmuia 4. Biussane PeamOeprHa Ha IOKa3aTesId PEOJIOTHYECKUX CBOMCTB KPOBH y nanueHToB ¢ C/I 2 Tunma

npu OUM (n=86), Me (25%; 75%).

Table 4. Influence of Reamberin on Rheological Properties of Blood in Type 2 DM Patients during AMI (n=86), Me

(25%; 75%).
Parameters Values of parameters in groups on the study stages Normal
I II Range
Control (n=38) Main (n=48) Control (n=38) Main (n=48)
Hematocrit, % 45.2 45.5 43.2 42.2 43.2
(43.2; 46.6) (43.6; 46.8) (41.8; 44.8) (38.8; 43.8) (41.5; 44.4)
Apparent blood viscosity, cP. 250 sec'1 5.86 5.82 4.92% 5.24 4.90
(5.08; 6.44) (5.14; 6.26) (4.36; 5.06) (4.84; 5.74) (4.49; 5.01)
Apparent blood viscosity, cP. 10 sec’! 12.52% 12.62* 10.84 9.86" 9.48
(9.88; 14.8) (10.0; 14.8) (9.24;12.62)  (8.98;10.24) (9.28; 9.56)
Specific blood viscosity, cP. 250 sec™! 0.18 0.18 0.14 0.12 0.10
(0.12; 0.26) (0.14; 0.24) (0.09; 0.18) (0.10; 0.14) (0.10;0.11)
Specific blood viscosity, cP. 10 sec’! 0.28* 0.29* 0.26 0.25 0.22
(0.24; 0.34) (0.26; 0.31) (0.22; 0.30) (0.22; 0.28) (0.21; 0.23)
Relative blood viscosity, cP 6.26 6.28 5.86 5.46 5.30
(4.46; 8.46) (4.88; 8.42) (4.64; 6.14) (4.82;5.88) (4.85; 5.80)
Yield point, dyne/cm? 0.067* 0.068* 0.042% 0.036* 0.029
(0.053;0.073)  (0.056;0.08) (0.036; 0.048) (0.030;0.042) (0.025;0.035)
Plasma viscosity, cP 2.16* 2.14% 2.02 1.887 1.80
(2.04; 2.28) (2.02; 2.26) (1.86; 2.18) (1.78; 1.98) (1.75; 1.90)
Deformability index of red blood cells, c.u. 0.90% 0.90* 0.98 1.18%#%* 1.06
(0.86; 1.12) (0.88; 1.14) (1.02; 1.06) (1.08; 1.24) (1.05; 1.08)
Aggregation of erythrocytes, % optic density 16.4* 16.6* 11.68* 10.02* 9.96
(12.2; 20.8) (13.2;19.6) (10.62;12.86)  (9.06; 11.6) (9.17;10.12)
Aggregation of platelets, % optic density 34.2 34.2 30.9 27.4 29.9
(28.2; 36.4) (27.6; 37.0) (25.4; 36.0) (23.4; 32.6) (25.84; 37.57)
Blood clotting time, min 8.34% 8.38* 8.14* 8.06* 6.50
(6.94; 9.82) (7.02; 9.66) (6.38;10.02)  (6.84;9.62) (6.26; 7.39)
Fibrinogen, g/l 5.78%** 5.84%** 4.12% 3.82% 3.20
(3.98; 8.12) (4.06; 8.16) (3.46; 5.34) (3.26; 4.42) (2.70; 3.90)

Note. * — P<0.05 reliability of difference vs. normal range; * — P<0.05 — reliability of difference vs. previous stage (according to
Mann-Whitney); ** — P<0.05 - reliability of difference vs. control group.

IIpumeuanne. Hematocrit — remaroxkput; blood viscosity — BA3KOCTb KpoBY; apparent — RaskyIasics; specific — ynespaas; relative
— oTHOcHTeJIbHAS, yield point — mpexpes Tekydyectr; deformability index of red blood cells, c.u — unnexc geopmupyemocTu apuT-
PpOLIUTOB, y.e.; aggregation of ..., optic density — arperarus..., OITH4ECKOH IIJIOTHOCTH; erythrocytes — apuTporuTos; platelets - Tpom-
6o1uToB; blood clotting time — Bpems cBepTeiBaeMoCTH KpoBY; fibrinogen — ¢pubpurores. * — p<0,05 ZOCTOBEPHOCTD Pa3IMYHI
10 OTHOLIEHWIO K HOopMe; * — p<0,05 — MOCTOBEPHOCTHb PA3JIMYUN OTHOCUTEJBHO IMpPEIbIAyIIero arama (0 MeTomLy
ManHa-VYuTHn); ** — p<0,05 — OCTOBEPHOCTh Pa3IM4MH 110 OTHOIIEHUIO K KOHTPOJIBHOM IpyIIIe.

3a cYeT IJIa3MEeHHOM COCTaBJsAIollel (TabJ. 4).
Tak BA3KOCTB IJIa3Mbl Y 9TOM KaTeropuy NanyueH-
TOB IIpeBbICUJIa HOPMY Ha 18,9-20% (p<0,05). B
00eux rpyniax OTMETHUJIN YBeJMYeHne mpeesta
TEeKy4eCTH, XapaKTepHU3yIOLlero IOBBINICHUE
YPOBHS BA3KOCTU HAa HU3KUX CKOPOCTAX COBUTIA,
4YTO OBLIO 00YC/IOBJIEHO HEKOTOPHIM YBEJTUYEHU -
eM reMaTOKPUTa U KOHIIEHTpanuu (pudpruHOTEHA
B 1,8 pasa (p<0,05).

OO6Hapy:KU/IH yBeJIMYEHNE arperaruoHHON
AKTUBHOCTU JIPUTPOLUTOB Ha 64-66% (p<0,05)
BBIIIIE HOPMAJIbHBIX 3HAYEHUU 1, B MEHBIIIEH CTe-
TIeHH, arperariMOHHON aKTUBHOCTH TPOMOOITUTOB
— Ha 14,4% B 06enx rpyrax. BeposTHO, MIpUYNHON
BBISIBJIEHHBIX HApyIIeHWI SIBUJIOCh HM3MeHeHUe
CBOMCTB MeMOpaH KJIETOK KPOBU BCJIEJICTBUE
TTOBPESK/IAIOIIET0 NeCTBUSA N30BITOYHBIX TPOTYK-
TOB OKUCJIeHUsA [24]. MHnekc gedopMupyeMocTu
3PUTPOIUTOB, XapaAKTePU3YIOIIUHI 3/1aCTUYHOCTD
39PUTPOITUTOB U, CJIETOBATEILHO, CHOCOOHOCTE UX
HU3MeHATh (DOpMy Ha ypPOBHE MUKPOLIMPOKYJISIIINH,
OBLI HECKOJIBKO CHIDKEH (Ha 15,1%). OTH (DaKThI
CBHUIETEJIbCTBOBAJIM O TEHAEHIIUY K HAPYLICHUIO

control group, index values rose by 8.9% only and
reached the lower margin of the normal range while
in the main group the values increased by 31.1%
(P<0.05) significantly exceeding the normal values
by 11.3% (P<0.05).

The initially increased plasma fibrinogen con-
centration fell down by 34.6% (P<0.05) in the main
group and by 28.7% (P<0.05) in the control group,
which, together with the tendency of hematocrit
decrease, resulted in lower plasma viscosity. The
discovered phenomenon of increased red blood
cells deformability index under the Reamberin ad-
ministration in type 2 DM patients was presumably
related to oxidative stress weakening. Hence, the
findings evidenced positive influence of Reamberin
on rheological properties of the blood in type 2 DM
patients during AMI treatment.

Given the high arrhythmogenicity of LPO
products (peroxides) [25], reduction of their accu-
mulation in the conditions of Reamberin adminis-
tration has allowed, in our opinion, to perform pro-
phylaxis of reperfusion complications, specifically,
arrhythmias related to activation of peroxidation
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APXUTEKTOHUKU KJIETOYHOU MEMOPaHbI 9PUTPOITH-
TOoB Ha (¢oHe akTuBaruu [10JI U B aroil cBsA3U
00yCIaBIMBa/IM PUCK Pa3BUTHS HAPYIIIEHUH KPO-
BOOOpaIeHnsi HA MUKPOIMPKYJISITOPHOM YPOBHE
He CMOTPsI Ha TO, 4TO yyKe Ha IIePBOM aJTalle UCCJe-
JIOBaHUsA IPOBOAMWJIA KOHCEPBATUBHYIO TEPAIIUIO C
HCITOJIb30BAHWEM TAKUX IPEeNapaToB KaK aCIMpPUH,
rernapuH, KJIOMUA0TPeJIb U IPOY.

BriABJeHHOE MCXOJHOE MOBbIIIIeHe 3Haye-
HUA BPEMEHHU CBEpPTHIBAEMOCTH KPOBHU y BCeX
MaIMEHTOB OTPAXKAIO aeKBAaTHOCTDb TPOBOIUMOM
AHTUKOATYISIMOHHOU Tepalnuy U MPaKTUYeCKU
He OVINYaJIOCh MEKIy IPYIIIIaMU.

AHann3 peoJOruuecKrx CBOMCTB KPOBH Ha
TIEPBOM 3Talle UCCJeI0BAHUS OTPaskas pu3noJio-
THYECKyI0 CTpPeccoByl0 peaxknuio npu OUNM,
BBIPA’KaIOIIYIOCS B IIOBBIIIEHUY BA3KOCTHA KPOBU
3a CYeT ee IIJIa3MEHHOM COCTaBJIAIONIEH, YTO
BEpPOsITHEE BCErOo OOYCJOBJEHO MOBBIIIIEHUEM
ypoBHS (UOPHUHOTEHA U HEKOTOPHIM YBEJIMYEHN-
eM reMaTOKpPUTa.

Y 9THX jKe TAallMEeHTOB BBIABUJIM TOCTOBEP-
Hble KOPPeJANUOHHBIE CBA3U MEKy 3HAYCHUS-
MU: IpeJiesia TEKYUeCTU U KOHI[eHTpaluen cymnep-
okcuaggucmyrassel (r=-0,43; p<0,05); npenesa
TEKY4YeCTH M aKTUBHOCTHIO TEPMOCTAOUIbHOM
¢pakuuu karanassl (r=0,51; p<0,05). ITpu como-
CTaBJIEHUU TTOKa3areJiel arperaifmoHHONI CII0Co0-
HOCTH 3PUTPOILIUTOB CO 3HAYEHUSIMA aKTUBHOCTHU
TepMOCTAaOUJIBHON (PpaKIMU KaTajaasbl TaKKe
BBISIBUJIN OOpaTHBbIE KOPPEJSAIUOHHBIE CBS3U
(r=—0,49; p<0,05). IlosryueHHbIE NaHHBLIE CBUJE-
TeJILCTBOBAJIM 00 UMEIOIEeHcsa B3aUMHOM CBA3HU
HapyumeHuii B cucteme [10JI/AOC u peoJiornye-
CKHUX CBOUCTB KPOBHU.

AHaJIn3 TUHAMUKY ITIOKa3aresenl peosiornye-
CKUX CBOUCTB KPOBHU ITOKA3aJI, YTO B XOJI€ JIeYEeHU S
OHNM kakyIascsa BA3SKOCTb KPOBU IIPU HU3KUX
CKOpPOCTSIX B OCHOBHOM IpyIlIlle CHU3WUJIACh Ha
21,9% (p<0,05), B KOHTPOJILHOH TpyIIle — Ha
13,4% (p>0,05). Kasxkymasaca BA3KOCTb KPOBU IIPU
BBICOKHX CKOPOCTSIX aHAJIOTMYHO uUMeJia 6oJiee
BBIPDAsKEHHYI0 TeH/IEHIIAI0 K CHUKEHHUIO B OCHOB-
HoOM rpymirre Ha 15,5% (p<0,05) 1 Ha 10,6% (p>0,05)
B KOHTpOJIbHON. OOHapyKeHHass HOpMaJ/Tu3aIus
BSIBKOCTU KPOBU B OIIpeeJIEHHON 4acTu Oblaa
00yCJI0BJIEHAa CHUKEHUEM BS3KOCTH IJIa3MbI Ha
12,2% (p<0,05) B ocHOBHOU rpymnmne u Ha 6,5%
(p>0,05) B KOHTPOJILHOM, YTO 3aKOHOMEPHO OTpa-
3WJIOCh Ha CHM)KEHMHU IIpefesia TeKydeCTH Ha
47,1% (p<0,05) u 37,3% (p<0,05) COOTBETCTBEHHO.
Haunbosee 3aMeTHBIM OKa3aJjicst (pakT pasIMIHON
CTelleHU U3MeHeHUH NHeKca 1e(hopMUpyeMOCTU
9pUTPOLUTOB B CpPAaBHUBAEMBIX IpynIiax. Tak, ecau
B KOHTPOJIbHOH T'pyIIIle OH MOBBICUJICS JIUIIb HA
8,9% M NOCTUI HUKHUX T'PAHUL, HOPMaJbHBIX
3HAYEeHUH, TO B OCHOBHOU OH ITOBLIcUICcA Ha 31,1%
(p<0,05) 1 npeBBICUJI HOPMAJIbHbIE 3HAYEHUS HA

11,3% (p<0,05).

processes in the reperfusion zone in PCI setting,
which was proven by the analysis of incidence of
cardiac rhythm disorders during AMI treatment in
type 2 DM patients (table 5).

In the group of patients who received conven-
tional therapy, in 23.7% of cases life-threatening
cardiac rhythm disorders developed, such as fre-
quent multifocal (single and group) ventricular ex-
trasystoles (18.4%) and ventricular fibrillation
(5.3%); supraventricular tachycardia (10.5%), sinus
bradycardia (7.9%), and atrial fibrillation (5.3%)
were recorded. Those rhythm disorders were con-
sidered as reperfusion syndrome manifestations. In
the Reamberin group, there was one case of
supraventricular tachycardia (2.1%), two (4.2%)
cases of ventricular arrhythmia, and three (6.3%)
cases of atrial fibrillation. There were no episodes
of post-infarction angina pectoris or development
of clinical presentation of heart failure, which
pointed out usefulness of including Reamberin in
the combined therapy of AMI patients for the pur-
pose of prophylaxis of early reperfusion distur-
bances of electrical stability and contractility of my-
ocardium.

It is known that succinic acid is an endogenous
cellular substrate to improve tissue breathing through
increase of the velocity of mitochondrial electron
transfer, accelerating turnover of the dicarboxylic por-
tion of tricarboxylic acids (succinate-fumarate-
malate) and, thus, intensifying energy supply of cell.
This substantiation of Reamberin efficacy during ox-
idative stress in the settings of various experimental
models was obtained earlier at the preclinical stage of
studies [3] and supported by clinical studies by us
(this study) and other authors [12, 13, 15].

Found in this study positive influence of a
combined therapy with reamberin in patients with
myocardial infarction associated with type 2 DM on
the parameters of LV systolic function in our study
has provided a ground for recommending a succi-
nate-containing drug as a component of a standard
therapy for acute myocardial infarction. However,
taking into account the fact that Reamberin fea-
tures a mechanism of biochemical correction of tis-
sue oxygen transport and consequences of hypoxic
disorders, we have also corroborated the hypothe-
sis of promising use of the drug in type 2 DM pa-
tients during acute myocardial infarction for phar-
macological correction of the acid-base balance
and improvement of oxidative metabolism.

Conclusion

During AMI patients with type 2 DM devel-
oped compensated metabolic lactic acidosis and
oxidative distress manifesting in considerable acti-
vation of LPO and insufficient activity of the enzy-
matic component of AOS, blood viscosity increase
and decreased elasticity of red blood. Decrease of
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TaGumna 5. XapakTep ¥ 4acTOTa pa3BUTHS HapylUIeHHI pUTMa cepala y nanueHTos ¢ C/1 2 runa nocse YKB nipu

OHM B 3aBHCHMOCTH OT HCIIOJIb30BaHUS peaMbepuHa.

Table 5. Nature and Incidence of Cardiac Rhythm Disorders Developed in Type 2 DM Patients after PCI during

AMI Depending on Use of Reamberin.

Type of Cardiac Rhythm Disorder

Incidence of Cardiac Rhythm Disorders in groups

Control (n=38) Main (n=48)
Supraventricular tachycardia 4(10.5%) 1(2.1%)
Sinus bradycardia 3 (7.9%) —_
Atrial fibrillation 2 (5.3%) 3 (6.3%)
Ventricular fibrillation 2 (5.3%) —
First occurred frequent and very frequent multifocal 7 (18.4%) 2 (4.2%)*
(single and group) ventricular extrasystoles
Total 18 (47.4%) 6 (12.5%)*

Note. Data are given as a digit and percentage of the total number of patients in a group; * — difference is considered reliable at

P<0.05.

IIpumeuanwue. Type of Cardiac Rhythm Disorder — Bujx Hapymenusi purMma cepaua; incidence ... in groups — KOJIM4ecTBO ... B
rpynnax; supraventricular tachycardia — cynpaBeHTpuKy/IsipHas Taxukapausi; sinus bradycardia — cunycoBast Opagukapaus;
atrial fibrillation — pubpunnsanus npencepauii; ventricular fibrillation — dpubpuIsAnMS sKenynouKoB; first occurred frequent
and very frequent multifocal (single and group) ventricular extrasystoles — BiepBble ITOSIBUBIINECS YaCThle U OY€Hb YaCThIE I10-
JINTOIHBIE (ONMHOYHBIE U IPYNIIOBBIE) SKeJIyJOYKOBbIe 9KCTpacUcTony; total — Bcero. [JaHHbIe IPUBEAEHB! B BUE YUCIA U
IPOIEHTHOTO COJIEPKAHUSI OT OOII[ero KOJIMYecTBa MallMeHTOB B IPYIIIIe; * — JOCTOBEPHOCTH padinyuii mpu p<0,05.

VcxogHOo OBBINNIEHHBIA YPOBEHD (DUOPHUHO-
reHa cHusauJics Ha 34,6% (p<0,05) B OCHOBHOH
rpymre u Ha 28,7% (p<0,05) B KOHTPOJIBbHOH, YTO B
COBOKYITHOCTH C TeHJIeHI[ell CHUKeHUsI TeMaTOK-
puTa B IBYX IpyIIIaXx 3aKOHOMEPHO OTPa3ujIoCh Ha
YMEHBIIIEeHNH BA3KOCTH NJ1a3Mbl. OOHApYKeHHBIN
¢peromeH HoJiee 3aMETHOTO YBeTUYEHUS HHIEKCA
J1e(opMUPYEMOCTH PUTPOIIUTOB IIPU UCIOJIb30-
BaHUM peaMbepnHa y 60sbHBIX CJ] 2 THTa, BEPO-
AATHO, OBLJI CBSA3aH C 0CJIa0JIeHIEM OKCHIATHBHOIO
crpecca. B mesioMm, mosiy4eHHbIe JaHHbIEC CBUJE-
TeJIbCTBOBAJIU O MOJIOSKUTEJIbHOM BJUSHUU PeaM-
OepuHa Ha peoJIOTHYECKUE CBOWCTBA KPOBU Yy
nanueHToB ¢ CJ1 2 Tuna npu jedyennu OVIM.

Y4uTbIBasg BBICOKYIO apUTMOT€HHOCTD IIPO-
nykroB I[10OJI (mepekuceii) [25], CHUsKeHUe cTelle-
HU VX HAKOIIJIEHUSI B YCJIOBUSIX BBEJIEHN peambe-
p¥Ha II03BOJINJIO, HA HAI B3IVIA, OCYIIECTBUATH
Npo(UIAaKTUKY pernepdpy3nOHHBIX OCTOKHEHUH,
B YaCTHOCTHM apUTMUU, CBSI3aHHBIX C aKTUBAITAEN
IIEPEeKUCHBIX IPOLIECCOB B 30He penepdy3uu B
ycnoBusax YKB, 4To OBI110 TOATBEPSKIEHO aHAN-
30M YaCTOThl BOSHUKHOBEHUS HAPYIIIEHU pUTMa
cepaua B nponecce jiedeHusa OVIM y naiueHToB C
caxapHbIM quabeToM 2 tuna (Tabi. 5).

B rpynme nmanueHTOB, IIOJIyYaBIIMX CTaH-
JTApTHYIO Tepamnwuio, B 23,7% HaOIOAeHN pa3Bu-
JIUCh SKU3HEYIPOsKAIOLINe HapYyILIEeHUsI CePAEYHO-
ro puTMa B BHUJE YaCThIX IMOJIMTOITHBIX
(OBVHOYHBIX U I'PYIIIOBBIX) YKEJIYLOYKOBBIX 9KC-
TpacucTtouii (18,4%) 1 GUOPUIIAINY SRETYT0Y-
KOB (5,3%), ObLTM 3apETUCTPUPOBAHBI CYyIIPABEHT-
pukryiapHasa Taxukapgus (10,5%), cunycoBas
opamurapaus (7,9%), pubpusIsAIus npenacepauii
(5,3%). laHHbIe HApyIIeHU A pUTMa pacleHuBaIn
KaK [IPOSIBJIEHUS pellepy3nOHHOT0 CUHApoMa. B
TpyIIIIe, TOe TPUMEHSICA peaMOepH, OTMETUIIN
OIVH CJy4Yall pa3BUTHSA CYIIPaBEHTPUKYJISIPHON
Taxukapauu (2,1%), nBa (4,2%) cay4das sKesymod-
KOBOH apuTMUU U TpH (6,3%) corydass pubpus-

local and global myocardial contractility was estab-
lished. During performance of PCI, in 47.4% of
cases this group of patients developed cardiac
rhythm disorders, 23.7% of which included life
threats such as multifocal ventricular extrasystoles
and ventricular fibrillation.

Administration of succinate-containing drug
Reamberin during PCI provided correction of al-
tered lipid peroxidation and rheological parameters
of the blood in patients studied, facilitated im-
provement of the left ventricular systolic and dias-
tolic functions and reduced the risk of development
of reperfusion complications.

The author states absence of a conflict of in-
terest.

WU TIpeJicepAUH. DMMU300B MOCTUH(APKTHOU
CTEHOKapINH, Pa3BUTUS KIUHUYECKUX ITPOSIBIIE-
HUU cepJieyHOl HeI0CTaTOYHOCTHU He ObIJI0, YTO
MMOTYEPKUBAJIO 11€J1eCO00PAa3HOCTh BKJIIOYEHUS
peambeprHa B KOMILJIEKCHYIO TeParui 60JIbHBIX
OUM c nesibio npoUIaKTUKUA PAaHHUX penepdy-
3UOHHBIX HAPYIIEHUN 9JIEKTPUIECKOUA CTaOMIIb-
HOCTHU U COKPAaTUMOCTH MUOKap/a.

M3BecTHO, 4YTO SHTapHasA KUCJIOTAa — 9HJI0-
TeHHBIN CyOCTpaTr KJIETKH, KOTOPBIN YIydIllaeT
TKaHeBOe JIbIXaHUe 3a CYeT YBeJUUEeHUsI CKOPO-
CTU TIepeHoca 3JEKTPOHOB B MUTOXOHIPHUSX,
yCKOpsIET 000POT AMKAaPOOHOBOU YaCTH TPUKAP-
OOHOBBIX KMCJIOT (CyKIIMHAaT-(yMapaT-MaJar) u
TeM CaMbIM YCUJIHMBaeT 3HeproodOecnedyeHue
kJjeTKU. JlanHOe o60cHOBaHME 3 (PEKRTUBHOCTHU
peamOepuHa TIPU OKHUCJUTETBHOM CTpeEcCe B
YCJIOBUSIX PA3JIUYHBIX OKCIEPUMEHTATbHBIX
MojieJielt ObLI0 MOJTYYEeHO paHee Ha JOKJINHUYE-
CKOM 3Talle UCCJAe0BaHNH, OTpaskeHOo B Cepuu
nyoJsukanuii (3], ToATBepsKIeHO HACTOSIIUM
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KJIMHUYECKUM HMCCJEeJOBAHWEM U OTPa’KeHO B
paborax npyrux aBTopos [12, 13, 15].
ObHapy>:KeHHOE TIO0JIOKUTETbHOE BJIUSHIE
KOMIIJIEKCHOU Tepanuu vHQapKTa MUOKapaa y
MallMeHTOB C CcaXapHbIM AuabeToM 2 Tuma C
HCII0JIb30BaHNEM peamMOeprHA Ha MapaMeTphl
cucrosndeckol ¢yHknuu JIJK y nmanueHToB B
HaIlleM UCCJIEJOBAaHUM J1aJI0 OCHOBAHNE PEKOMEH-
JIOBaTh CyKLUMHATCONepsKallluii IIperapar K
BKJIIOYCHUIO B CTAaHIAPTHYIO TEPaIlHui0 OCTPOro
uHdapKTa MUokKapja. OgHako, IpuHUMasi BO BHU-
MaHUe TOT (PaKT, YTo peaMOepuH 00J1aTaeT Mexa-
HU3MOM OMOXUMUYECKON KOPPEKITUH TKAHEBOTO
TPaAHCIIOPTAa KMUCJIOPO/IA ¥ TOCJIEICTBUM TUTIOKCHU -
YeCKUX HapyIIeHNH, HaMU TaKsKe ObLiIa ITOTBEP-
sKJIeHa TUII0Te3a O NepPCHeKTUBHOCTU UCI0Ib30-
BaHWA IIpellapara y MAlWeHTOB C CaXapHbIM
nrabeToM 2 THIIa IPU OCTPOM MH(MAPKTEe MUOKApP-
Ja c 1eJiblo (apMaKoJOTHYECKOU KOPPEKIUU
KHMCJIOTHO-OCHOBHOTO COCTOSIHUSA U YJIy4IlEeHUA
OKHCJIUTEJIbHOT0 MeTaboJI3Ma.
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JIAaKTaTaIX/103 ¥ OKCUJIATUBHBIN IUCTPECC, BhIpa-
SKaAIONINICSA B 3HAYNTEJNbHOU akTuBanuu [10J1 u
HEJIOCTAaTOYHOU aKTUBHOCTU (PepMeHTAaTUBHOU
cocraBJstioniein AOC, MOBBINIAJACh BS3KOCTD
KPOBH, CHMKAJIACh 9JIACTUYHOCTD 3PUTPOIUTOB.
[Ipy aTOM BBISIBUJIM CHUKEHUE IOKa3aresiei
JIOKAQJILHOU ¥ TJI00AJTbHOM COKPATUMOCTHA MUO-
kappaa. [Ipu Beimonnenun YKB y aT0il kKaTeropuu
MmanueHToB B 47,4% HabOII00eHN pa3BUBAINUCH
HapylmeHusa purMma cepaua, 23,7% HUX KOTOPBIX
ABJAJINCH KUSHEYIPOKAIOIIMMA B BHAJAE I10JIU-
TOITHBIX KeJTYIOYKOBBIX IKCTPACUCTOJIHNH U (prb-
PWILIALIA SKEJTYLOYKOB.

BBenenune cyknuHaTCOmepsKallero npenapa-
Ta peaMbepuH 1pu BeimoaHeHnn YKB obecneun-
BAJI0 KOPPEKITHIO MTPOIECCOB MEPEKNCHOTO OKUC-
JIEHWs1 JIMTIU0B U PEOJIOTUUECKUX CBOMCTB KPOBU
Y FICCJIEIOBaHHOMN KaTerOpUH AIUeHTOB, CITI0C00-
CTBOBAJIO YJIYYIIIEHUIO CUCTOJIMYECKON U INACTO-
JIMYECKOU (PYHKIIMY JIEBOTO 5KeJTyJOUKa, CHUYKAJIO
PUCK pa3BUTHsA peniepdy3NOHHBIX OCJIOKHEHUH.

ABTOp 3asABJIsIET 00 OTCYTCTBUH KOH(JIMKTA
HHTEPECOB.

References

1. Dedov L1, Shestakova M.V,, Galstyan G.R. Majorov A.Yu. Algorithms
of specialized medical care for patients with diabetes mellitus. ed. I.I.
Dedov, M.V. Shestakov (7-j vypusk). Saharnyj diabet.2015; 18 (1S): 1-
112 [In Russ].

2. Bobrov VA., Dolzhenko M.N., Dolganich N.V., Kremeneckaya T.A.
Reperfusion arrhythmias: the mechanisms of formation. Vrach. Delo
2000; 6: 36-40 [In Russ].

3. DorovskikhV/A., Simonova N.V,, Pereverzev D.1., Yurtaeva E.Yu., Shtarberg
M.M. Succinate containing drug for correction of lipid peroxidation
processes induced by administration of the carbon tetrachloride. Biull.
fiziologii i patologii dykhaniya. Blagoveshhensk. 2017; 63: 75-79. DOIL:
10.12737/article_58e45635ed6673.27662564 [In Russ].

4. Bockeria L.A., Alekyan B.G., Buziashvili Yu. 1., Golukhova Ye. Z.,
Nikitina T.G., Staferov A.V,, Zakaryan N'V ., Kazaryan A.G. Early and
late results of coronary artery stenting in patients with coronary
heart disease and type 2 diabetes mellitus. Grudnaya i serdechno-
sosudistaya khirurgiya. 2009; 3: 36-43 [In Russ].

5. Abugov S.A., Movsesyants M.Yu. Predictors of microvascular obstruction
in patients undergoing primary percutaneous coronary intervention.
Spravochnik vracha obshhej praktiki. 2012; 9: 21-26 [In Russ].

6. Okovity S.V, Sukhanov D.S., Zaplutanov V.A., Smagina A.N.
Antihypoxants in current clinical practice. Klin. Med. (Mosk.) 2012;
90 (9): 63-68 [In Russ].

7. lIoseliani D.G., Koledinsky A.G., Kuchkina N.V. The Possibility to Limit
Reperfusion Injury of Cardiomyocytes Using Intracoronary
Cytoprotectors During Endovascular Reperfusion of the Infarct-
Related Artery. Mezhdunarodnyj zhurnal intervencionnoj
kardioangiologii. 2006; 11: 11-19 [In Russ].

8. Novikov VEE., Levchenkova O.S._Promising directions of search for
antihypoxants and targets of their action. . Eksp. Klin. Farmakol. -
M., 2013; 76 (5): 37-47 [In Russ].

9. Smirnov A.V,, Nesterova O.B., Golubev R.V.Succinic acid and its
application in medicine. Part II. Application of succinic acid in
medicine. Nefrologiya. 2014; 18 (4): 12-25 [In Russ].

10. PellV.R., Chouchani E.T, Frezza Ch., Murphy M.P, Krieg Th. Succinate
metabolism: a new therapeutic target for myocardial reperfusion
injury. Cardiovascular Research. 2016; 111 (2): 134-141. DOI:
10.1093/cvr/cvw100.

11. Simonova N.V., Dorovskih V.A., Simonova N.P. Ultraviolet radiation
and oxidative stress. The possibility of phytocorrection.
Blagoveshchensk: AGMA, 2014: 140.

12. Pereverzev D.I., Dorovskikh V.A., Simonova N.V., Shtarberg M.A.
Effectiveness of cytoflavin in the correction of lipid peroxidation
processes in the blood of patients with acute myocardial infarction.
Kardiologiya i serdechno-sosudistaya khirurgiya. 2016; 5: 42-45. DOI:
10.17116/kardio20169542-45 [In Russ].

GENERAL REANIMATOLOGY, 2019, 15; 3

www.reanimatology.com



DOI:10.15360/1813-9779-2019-3-4-18

Clinical Practice & Studies

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Iepacumos JI.B., Mopos B.B., Hcakosea A.A. MUKPOPEOJIOTHIeCKHe
HapyIIeHUs IIPU KPUTUYECKUX COCTOAHUAX. Obwas peanumamo-
Jno02us. 2010; 6 (1): 74. DOI: 10.15360/1813-9779-2010-1-74
Iepacumos JI.B., Mapuenros IO.B., Boakos /I.I1., Poduonos E.IL., H3-
Maiinoe B.B. BO3MOKHOCTH KOpPEKIIUY MeTabo/InYecKUX HapyIie-
HUI C UCIIOJIB30BAaHUEM peaMOepHHa B OCTPOM IIepHOJie TPaBMBbL.
Anecme3uoaozus u peanumamonozus. 2015; 6: 50-54. DOL
10.15360/1813-9779-2016-4-49-56
Hosuugkasi-Ycenro JI.B., [Japes A.B. KapinonpoTeKTUBHBIH apdhexT
peambepuHa IpU UIIeMUYECKU-Penepdy3nOHHOM MOBPEKIeHUN
MuoKapnaa. Obwas peanumamonozus. 2016; 4: 49-56. DOI:
10.18821/0201-7563-2016-4-314-319
Ma3suna H.K., IIleutynoe H.B., Ma3un I1.B. ATbI0BaHTHAs 9HEPTOIIPO-
TEKIUs peaMOMPUHOM B IIPAKTHKE MHTEHCUBHOM Teparuy ¥ peaHu-
Maruu: 9 heKTUBHOCTSD 110 JaHHBIM MeTa-aHa/In3a (cucreMaruyde-
cKuit 0030p) AHecmesuonozus u peavumamonozus. 2016; 4: 314-319.
Mauwrosckuti M./]. JlekapcTBEHHBIE CpeJICTBA: TOCOOMeE JJIsI Bpa-
ueit. [Tox pexn. M.JJ.MamkoBckoro. M.: HoBast BosiHa: Vanaress
YmepeHnkos; 2016: 1216. ISBN: 978-5-7864-0303-0
Bunenro M.B. iieMuueckue u periepdy3noHHbIe TIOBPEsKIeHUS
OpraHOB: MOJIEKY/IAPHbIE MeXaHU3Mbl, IyTU NIpeayIpeskIeHUs U
siedenusi I100 ped. M.B. Bunenko.- M.: Megununa, 1989: 367.
Abakymos M.M., Jlaévidos B.B., Ioaukoe A.IL., Torukos ILIL, ITony-
Mmuckoe B.JO., Mameees C.5.Criocod MHTerpabHON OLIEHKH OKKC-
JINTEJILHOTO CTpecca IPU HEOTIOKHBIX COCTOAHUAX / TIaTeHT Ha
nsobpetenne Ne 2002105650/ 15;marenTo06/1a1aTETH MOCKOBCKUI
TOPOJICKON HAy4YHO-UCCJIeJOBATEJbCKUN MHCTUTYT CKOPOH II0-
momu uM. H.B. Craudocosckoro, 3assia. 2002.03.05; omy6JI.
27.03.2004. - 10 c.
Jlemenmuwesa H.H., Potimmarn E.B., Hukumuna H.A., A3usoea O.A.,
Tazaesa E.B., Jlonyxun FO.M. VI3MeHeHUe Pe0JIOTHYeCKUX CBOHCTB
KPOBH ¥ OCMOTHY€ECKOI Pe3NCTEHTHOCTH 3PUTPOIUTOB IIPH aKTU-
BaIlMK CBOOOIHO-PAIUKAIBHBIX IPOIIeCCOB. KauHuueckas aabopa-
mopHas duaznocmuka. 2001; 3: 42-43.
Makapoe B.A., Topbynosa H.A. TeMocTas 1 peosiorusi KpoBu. M.;
2003: 103. ISBN 5-94699-022-5.
IlTecmakos B.A., Anekcandpoea H.II. Arperainus apuUTPOLUTOB Y
60JIBHBIX TPOMO09MO0/INYECKIMHU OPAYKEHUAMHI MarCTPaIbHBIX
cocynoB. Kapduonozus. 1974; 4: 103-107.
Born Y. Quantitative investigations into aggregation of blood plate-
lets// Phisiol. (London). 1962; 162: 67.
Ianoea E.H., Kpyznoea H.E. ®akTopbl, aCCOLIMMPOBAaHHBIE C apUT-
MUAMHU cepana, y 0OJIBHBIX CaxapHbIM ,[LI/IaéeTOM 2-TO TUTIA U UH-
¢apkrom Muokapaa. Kaunuueckas meduyuna. 2008; 1: 23-26.
Muxun B.II. ITUTONIPOTEKLXSA B KapAUOJIOIUU: JOCTUTHYThIE YCIIeX!
¥ epcreKTUBbl. YacTs 2. Apxue enympenHetl meOuyunbst. 2014; 2
(16): 33-41.

Iocrynuaa 27.02.19

13.

14.

15

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Gerasimov L.V., Moroz V.V, Isakova A.A. Microrheological Disorders
in Critical Conditions . Obshchaya reanimatologiya = General
Reanimatology. 2010;6 (1): 74. [In Russ].
Gerasimov L.V, Marchenkov Yu.V., Volkov D.R, Rodionov E.P, Izmajlov
V.V, Possibility of correction of metabolic disorders with reamberin
in acute period of traumatic injury. Anesteziol. Reanimatol. 2015; 6:
50-54 [In Russ].
Nowicka-Usenko L.V, Tsarev A.V. Cardioprotective Effect of
Reamberin in Ischemic - Reperfusion Injury. Obshchaya
Reanimatologiya=General Reanimatology. 2016;12 (4): 49-56. DOI:
10.15360/1813-9779-2016-4-49-56 [In Russ, In Engl.].
Mazina N.K., Sheshunov I.V,, Mazin PV. Adjuvant energy protection
with reamberin in practice of intensive care and resuscitation:
metaanalysis data about effectiveness (systematic review)
Anesteziol. Reanimatol. 2016; 4: 314-319. [In Russ].
Mashkovsky M.D. Medicinal products. Moscow: Novaya Volna;
Umerenkov; 2016: 1216. ISBN: 978-5-7864-0303-0. [In Russ].
Bilenko M.V. Ischemic and reperfusion disorders in organs:
molecular mechanisms, ways of prevention and treatment. ed.
M.VBilenko .- M.: Medizina, 1989: 367. ISBN 5-225-00747-3 [In Russ].
Abakumov M.M., Davydov B.V,, Golikov A.P, Golikov PP, Polumiskov
V.Yu., Matveyev S.B. The method of integral assessment of oxidative
stress in emergency conditions / Patent for invention No.
2002105650/15; patent holder N.V. Sklifosovsky Moscow City
Research Institute of Emergency Care. 2002.03.05; publ. March 27,
2004.-10s [In Russ]
Dementieva L1, Rojtman E.V,, Nikitina N.A., Azizova O.A., Gagaeva
E.V, Lopukhin Yu.M. Changes in the rheological properties of blood
and osmotic resistance of red blood cells with the activation of free-
radical processes. Klin. Lab. Diagn. 2001; 3: 42-43 [In Russ].
Makarov VA., Gorbunova N.A. Hemostasis and blood rheology. M.;
2003: 103. ISBN 5-94699-022-5. [In Russ].
Shestakov VA., Aleksandrova N.P. Aggregation of erythrocytes in
patients with thromboembolic disorders of the great vessels.
Kardiologiia. 1974; 4: 103-107 [In Russ].
Born Y. Quantitative investigations into aggregation of blood
platelets// Phisiol. (London). 1962; 162: 67.
Panova Ye. I, Kruglova N. Ye.Factors associated with cardiac
arrhythmias in patients with type 2 diabetes mellitus and myocardial
infarction. Klin. Med. (Mosk.) 2008; 1: 23-26 [In Russ].
Mikhin VP Cytoprotection in cardiology: achievements and
prospects. Part 2. Arkh. Vnutr. Med. 2014; 2 (16): 33-41 [In Russ].
Received 27.02.19

YBaskaemble ABTOpBI ;KypHaJia «O011as peaHuMaTOJIOTHI»!

O6pamaeM Ballle BHUMaHue Ha 00HOBJIeHUe [IpaBus 1151 aBTOPOB.

Oo6uoBenHble [TpaBusa /51 aBTOPOB B pefakiuu 25 ceHTsI0ps 2018 I. comepskaT pasbsicHe-
HUA 110 opopmiieHuto aduananuy aBTOpoB, PUCYHKOB U TaOJIUIL; TOIIOJHEHUA B pa3jiestax «IIpa-
BOBBIE U 9TUYECKUE ACIIEKTHI ITyOJIUKAIIUU PYKOTIMCH», «OTIIPABKA MaTePHUAJIOB JIJIsI IyOJIMKAIIII»,
«CTPYKTYpPHBIE pa3jiesibl cTaTel ¥ peKOMeH/ IalliH 110 UX OIIMCAHUIO», «Oubanorpadus».

Oo6HnosJsienHsle [TpaBusia 1714 aBTOPOB pa3MellleHbl Ha caliTe sKypHaJa:
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