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Original Investigations

SHAYEHUNE OCHOBHOI'O ®AKTOPA POCTA
OUBPOBJIACTOB (BFGF) B PASBBUTHUMU
IIOCTPEAHUMAIIMOHHBIX USMEHEHNU
IOIIYJIAINN RJIAETOR IIYPKUHBE MO3/RKEYKA

M. II. Aspymienko, 1. B. OctpoBa

HUMU obmeit peanmmaTonornn uM. B. A. Herosckoro, Mocksa
Poccust, 107031 Mocksa, yi. [lerpoBka, . 25, cTp. 2

Significance of Basic Fibroblast Growth Factor (BFGF) in The Development
of Postresuscitation Changes in Population of Cerebellar Purkinje Cells

M. Sh. Avrushchenko, I. V. Ostrova

V. A. Negovsky Research Institute of General Reanimatology, Moscow
25, Petrovka St., Build. 2, Moscow 107031, Russia

Ilesb: mccseoBaTh B3aMMOCBSI3b OCTPEAHMMAIIMOHHBIX CABUTOB ypoBHs skcnpeccun bFGF ¢ passutnem
MOP(hOJOTHUECKUX U3MEHEHUIT HEITPOHOB B BBICOKOUYBCTBUTEIBHON K TMIIOKCHM TIOMYJISIINN KIeToK [lypkuHbe
MO3KeUKa.

Marepuasst 1 MeTO/bl. Y GEJIbIX TOJOBO3PEJIBIX KPBIC-CAMIIOB BbI3bIBaIN 10-MUHYTHYIO OCTAHOBKY CHCTEM-
HOTO KPOBOOOPAIIEHNUS IyTeM MePesKaTHst COCYMCTOro MydKa cep/ia. Ha pasHbIx cpokax MocTpeaHnMaIioHHOTo
Hepro/ia NCCIETOBAIN COCTOSTHUE MOMYIANY K1eTok Ilypkunbe Mozxkeuka. [Ipu rucrosornueckom anaiuse Ha
nperaparax, OKpalleHHbIX KPe3uioBbiM (hrosietoBbiM 110 Huceuo, onpezessiii obiiee 4ucio kietok [lypkuube
Ha 1 MM JIJTHBI UX CJIOST, & TAKXKe YUCJIO0 HOPMAJIBHBIX U MOP(MOJIOrIecKr M3MeHeHHbIX HeltponoB. [Ipu nmmyHo-
TUCTOXMUMUYECKOM aHasi3ae onpeaensin yncio bF GF-nonoxkuTenpupix (crabo- u cuabHooKparennbix) u bFGF-
OTpHUIaTebHBIX KIeTOK [IypKuHbe HA 1 MM JUIMHBI UX CJIOS.

Pesyabrarei. OmnpesiesieHa AUHAMEUKA PA3BUTHUS TIPOIiECca TUGEI HEHPOHOB ¥ BbISIBJIEHBI U3MEHEHUS YPOBHS
srcnpeccun bFGF B momysistiinu kierok Ilypkunbe MO3KeUKa B MOCTPeaHUMAIMOHHOM iepuojie. Yepes 1 cyTku
nocJie peanuManuu yposens skcipeccun bFGF B ucciiezioBaHHON HEHPOHATBHOI TMOIMYJISIIIUN 3HAYUTETHHO BO3-
pacras. Ha aTom sTarte ruGesnn HeiipoHOB He Iiporcxoanio. B nanbheiimem (4 cyTku) yposetb akcrpeccun bFGF
cHmkasics. [Ipu 9ToM yMeHbIazach 0011ast IJIOTHOCTD TIOMYJISIUHI, YTO CBUETEIbCTBOBAIO O TG/ HEiPOHOB.
AHa/M3 JaHHBIX MMMYHOIMCTOXUMUYECKOTO UCCJIEI0BAHUS TI03BOJINJI YCTAHOBUTH, YTO TUGENU MOABEPTAIICH
bFGF-orpunarenbtbie kierku. Ha Gosiee mo3aHux sTanax mocTpeaHuMaiuoHHoro mpoiecca (7-e u 14-e cytkun)
ypogsenb skcnpeccunt bFGF croBa Bozpacrtai. [Ipu atoM yrorybieHust u/uiin yCUJIeHuUs! MaTOJOTHYeCKUX U3MeHe-
HUI B UCCJIEZI0BAHHON HEHPOHAIBHON TOIY AN HE TIPOUCXO/UIIO.

3akmoyenue. [loryueHHbIe JJaHHBIE CBUIETEIBCTBYIOT O TOM, YTO UIeMUsi-periepdy3ust CylnecTBeHHO BJINsSeT
Ha yposenb akcnpeccur bFGFE BbisbiBasg ero axTuBaiuio B HonyJsainuu kiaetok [Typkunbe. TlepBoHayaabHbIi
noxbeM ypoBHst akciipeccuu 6eska bFGF B HellpOHAIBHOM TOMYJISIIIMU TI03BOJISIET MIPEAYTIPEAUTD PA3BUTHE MIPO-
recca rubesin HEPBHBIX KieToK. Ilocienyiomtee ymenbirenne arcrpeccun bFGF conpoBoskmaercs: BbimageHneM
(rubesnbio) HeiipoHos. CriocobHocTb K BhipaboTke bFGF siBiisiercst BaskHbIM (PaKTOPOM, BIIMSIIONIMM Ha YCTOWYH-
BOCTH HEWPOHOB K THOEJN B [IOCTPeAHNMAIOHHOM Treprojie. VicobzoBanne bFGF mpescraBisiercst BechMa 1rep-
CIIEKTUBHBIM JIJIs1 Pa3pabOTKU aJIETEPHATUBHBIX TEPAIIEBTUUECKUX CTPATET A TPU IIPODUIAKTUKE U JIEYEHUU [TOCT-
TUITOKCHYECKUX 3HIehaTonaThii.

Kantoueswte cnosa: bFGF; nocmpeanumayuonnoiii nepuod; zubens netponos; kiemxu [ypkunve mosmceuxa; um-
MYHOZUCTOXUMUSL; MOPPOMEMPUUECKUT AHANU3

Objective: to evaluate the relationship of postresuscitation changes in the level of bEGF protein expression
and morphological patterns of the cerebellar Purkinje cells.

Anpec st KOPPECTIOHIEHIUH: Correspondence to:

Wpuna Octposa Irina Ostrova
E-mail: irinaostrova@mail.ru E-mail: irinaostrova@mail.ru
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OprlI‘IleaAI)HI)Ie MCCACAOBaAHMUI

Materials and methods. Albino adult male rats were subjected to 10 minutes of systemic circulatory arrest
caused by cardiac vascular fascicle ligation. The status of a hypoxia-sensitive neuronal population of cerebellar
Purkinje cells were investigated in different postresuscitation periods. Total numbers of Purkinje cells per mm of
their layer length were estimated by a histological analysis of the specimens stained with cresyl violet after the Nissl
procedure. An immunocytochemical analysis was performed to determine the number of bFGF-positive (weakly
and strongly stained) and GDNF-negative neurons per mm of their layer length and the total population density.

Results. Dynamics of the process of neuronal death and changes of bFGF expression level in the population of
the Purkinje cells were determined postresuscitation. Next day after the resuscitation the level of expression of
bFGF in the neuronal population significantly increased. At the same time point, the neuronal death did not occur.
However, on day 4 the level of bFGF expression decreased and overall density of the population declined.
Immunohistochemical study revealed that bFGF-negative cells undergone death. In the later stages of the process
postresuscitation (days 7 and 14) the bFGF expression level increased again. At the same time deepening and/or
enhancing of the pathological changes in the neuronal population were not observed.

Conclusion. The data indicate that ischemia-reperfusion significantly affect the expression of bFGF protein,
inducing its elevation within the Purkinje cell population of resuscitated animals. The initial rise in the level of
bFGF protein within the neuronal population might prevent the development of a nerve cell death process. The
subsequent reduction in the bFGF level is accompanied by the neuronal loss. Therefore, the ability to produce
bFGF is an important factor affecting the resistance of neurons to postresuscitation damage. Moreover, the bFGF
is considered as promising candidate molecule for developing alternative therapeutic strategies to prevent and/or
treatment posthypoxic encephalopathies.

Key words: bFGF,; postresuscitation period; neuronal death; cerebellar Purkinje cells; immunohistochemistry; mor-
phometric analysis
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BBenenne

YcraHoBsena TecHasi B3AUMOCBSI3b MEXKY BOC-
cranoBieHreM (GYHKIIMH MO3Ta B MOCTPEAHUMAIIH-
OHHOM II€PUO/IE 1 BHIPAKEHHOCTBIO M3MEHEH U, ITPO-
UCXO/SANIUX HA YPOBHE HEHPOHATBHBIX IMOIYJISIIIHIL
[1, 2]. VccenoBanue aTUX IPOTIECCOB UMEET BAsKHOE
3HAYEHUE JIJIST BBISIBJIEHUS MPUYUH ¥ MEXaHU3MOB
DPa3BUTUS TIOCTTUIIOKCUYECKUX dHIleDATONATHI, a
TaKKe JUIst Pa3spabOTKU HOBBIX MOAXO0B K WX MPO-
(humakTuke U KOppeKIUu.

CylilecTBEHHYIO POJIb B BBUKMBAHUY HEHPOHOB
[PU PA3JIUYHBIX TATOJOTMYECKIX BO3IAEUCTBUSIX W~
paet ocHOBHOIT (hakTop pocta pudpodmacros (bFGF
win FGF2). tor nosinenTus sBiasieTcs: OJHUM U3
HanboJiee N3y4eHHbIX (PAKTOPOB POCTA U XapaKTepH-
3yeTcs IMUPOKUM CIEKTPOM [eiCTBUS HA KJIETKU
Pa3HBIX TUIIOB, B T. 4. HEWUPOHDI, aCTPOIUTHI, HrOPO6-
JIACTBI, HIOTETMOIUTDI, KJIETKU MBIIII] 1 9HIOKPUH-
Hbeix opranoB. bFGF skcrpeccupyercst B pasHbIX
CTPYKTypax rosoBHoro mosra [3]. On y4acTByeT B
obecrieuernu uhdepeHIMPOBKY HEHPOHOB B TIEPH-
O/l OHTOTeHe3a U B TOIEPKAHUN UX TLIACTUYHOCTH
BO B3pOCJIOM opranusme [3, 4], a Takske B miporieccax
obyuenust u mamsatu [5]. Ha pasiuvHbIx MOJESIX
U30JIMPOBAHHON UIIEMUN MO3Ta ObLI BBISIBJIEH Heli-
porporekTuBHbIN 3 dekt mpumenenust bFGF [6, 7.
Yeranosiena criocobnocts bFGF k samumre Helipo-
HOB U YCKOPEHUIO HEBPOJOTUYECKOTO BOCCTAHOBJIE-
HUS IPU €T0 UCIOJIb30BAHIY B 9KCIIEPUMEHTAIbHBIX
Mozesistx Gosiesrn Ausbirreiivepa |6, 8, 9], 6osesnu
[Tapkuncona [10], a Takske TIpU TTOBPEXKICHUY CITHH-
HOTO MoO3ra u nepudepuyeckux HepsoB [11—13].
Veeauuenne srcrpeccun MPHK bFGF u tiposuyx-

Introduction

There is a close relationship between the
restoration of brain functions in the postoperative
period and severity of changes at the neuronal popu-
lations level [1, 2]. Investigation of these processes is
essential for clarification of mechanisms of posthy-
poxic encephalopathies and developing new
approaches to their prevention and correction.

An essential role in the neuronal survival in vari-
ous pathological effects belongs to basic fibroblast
growth factor (bFGF or FGF2). This protein is one of
the most studied growth factors and differentially
affects different cell types, including neurons, astro-
cytes, fibroblasts, endothelial cells, muscle cells, and
the endocrine organs ones. bFGF is expressed in differ-
ent brain regions [3]. It provides neuronal differentia-
tion during ontogeny and plasticity of neurons in
adults [3, 4], and is involved in the processes of learn-
ing and memory [5]. bFGF exhibited strong neuropro-
tective effect in different models of cerebral ischemia
[6, 7]. bFGF was demonstrated to protect neurons and
accelerate the neurological recovery in Alzheimer's
disease [6, 8, 9], Parkinson's disease [10], spinal cord
injury and peripheral nerve injury [11—13]. After the
focal ischemia in rats, the increased expressions of
bFGF mRNA and protein were observed in some areas
of the brain [ 14—16]. Tt is known that clinical death (as
a total ischemia of the body) differs from cerebral
ischemia in its consequences for the whole organism
and effects on the brain [17]. However, there is no data
on changes in the expression of bFGF protein in neu-
ronal brain populations during recovery period after
clinical death.
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1K OeJIKa BBISIBJIEHO B HEKOTOPBIX OT/EJaX MO3Ta
nocJie 04aroBoii uiemMun y kpoic [14—16]. M3Bect-
HO, 4TO TOTAJIbHAS UIIEMUS OPraHu3Ma — KIMHUYEC-
Kasg CMepPTb — CYIIECTBEHHO OTJIMYACTCH OT M30JIH-
POBAaHHOI WIEMUM MO3ra KaK 110 CBOUM
MOCJIC/ICTBUAM JIJIT OPTAaHU3MA B IIEJIOM, TaK WU JIJIs
moara [17]. Oxnako, mocTpeaHuMalnOHHbIE U3MEHE-
HUST YPOBHST aKkcpeccuu auiorenHoro bFGF B Heps-
HBIX KJIETKAX OCTAIOTCH He N3YYEHHDBIMHU.

[l ananm3a 3aKOHOMEPHOCTEH 1 MeXaHU3MOB
MOCTPEAHNMAIIMOHHBIX U3MEHEHWH HEPBHBIX KJIETOK
MIPEICTABJISETCS CYNIECTBEHHBIM UCCIEI0BATH B3aM-
MOCBsi3b ypoBHst akcipeccrut bFGF B BbICOKOUYBCT-
BUTEJbHON K TUIIOKCUM HEHPOHAJIBHOU MOIYJISIUN
kyteTok [TypkiHbe MO3KeuKka ¢ pa3BUTHEM TIPOTIECCOB
AUCTPO(UIECKOTO UBMEHEHUST U TUOEII HEHPOHOB.

Marepuan u MeTObI

Y 20 camioB GejibIX MOJOBO3PEJBIX KPBIC MacCcou
190—250 r o1 a(UPHBIM HAPKO30OM BBI3BIBAIN OCTAHOBKY
cepzna Ha 10 MUH ITyTeM BHYTPUTOPAKAIBHOTO [E€PEKATUS
cocymucroro myuyka cepaua [18]. Oxupienne npoBoausn
HENpsIMbIM MAacCaskeM Cep/illa B COUETAHUU C UCKYCCTBEH-
HOU BEHTHJISIIINEH JIETKUX BO3IYXOM B PEKHUMe I'HIIePBEeH-
Tussiiuy anmaparom «Animal Respirators ¢upmbr «SMT
Geratehandel» ¢ BHyTpuTpaxeaabHbIM BBEJICHUEM PACTBO-
pa agpenanuna B go3e 0,1 mr/kr. Yepes 1, 4, 7, 14 nueii mo-
cJle PeaHUMAIIUU KUBOTHBIX BBIBOJVJIN U3 9KCIIEPUMEHTA
Jlekanuraiueit moj aupHbIM HAPKO30M (110 5—7 KUBOT-
HBIX Ha KQXK/BIH CPOK MOCTPEAHMMAIINOHHOTO TIEPUOJIA).
KoHTpoJsieM CIIyKUIN JIOKHOOIIEPHPOBAHHbBIE KUBOTHBIE
(n=10). IKcrIepuMEHTHI TIPOBOIUINCH COTJIACHO PEKOMEH-
npaiusam dtudeckoro komurera OTBHY HUM ob6mieit pe-
anumarosiorun uM. B. A. Herosckoro B cooTBeTcTBUU €
«[TpaBumamu npoBefeHust paboT ¢ MCIIOJb30BAHUEM IKC-
HepUMeHTANTbHBIX JKUBOTHBIX> ([Ipmkas Mwunszapasa
CCCP Ne755 ot 12.08.1977).

WccenenoBanich 1mocTpeaHUMAIIMOHHbIE W3MEHEHUS
COCTOSIHUS TIONYJISIK KJIeToK [TypkuHbe Kopbl MO3Keu-
ka. [ucTonornueckuii aHajau3 MpoBOAMIN Ha napapuHo-
BBIX CP€3aX TOJIIMHON 5—6 MKM, OKPAIlIeHHbIX KPE3HJI0-
BbIM (uoseToBbiM 10 Huccmio. Omnpenensiin o61ryio
MJIOTHOCTHh HEHPOHAJMbHON MOMyJISANUH (YNCJI0 KIETOK
[Typkunbe Ha 1 MM juinHbL ux caos). [Ipu ananuse Boije-
JISLJI HOPMaJIbHBbIE U MOP(OJIOTHYECKN U3MEHEHHbIE Heli-
pombl. B rpymiy «Mopdosiornieckun n3aMeHeHHbIX»> BKJIIO-
yajiu KJIETKM C Pa3AUYHBIMU  BUJIAMH  T[ATOJOTUN
(TIepUIIeIITIONSIPHBII OTeK, ITeMUYeCKIe U3MEHEHUsI, Ha-
GyxaHue, TUTPOJIU3, TUAPOIIMYECKIE U3MEHEHNUSI, CMOPIIU-
BaHUE), COJIACHO OOIIEIPUHATON KIaCCU(PUKAIMY 3Me-
HeHMIT HepBHBIX KieTok [ 19, 20].

VIMMyHOIIUTOXUMHUYECKIE UCCIETOBAHUST TIPOBOIIIT
HENpsIMbIM TIePOKCU/IA3HO-aHTHIIEPOKCUIA3HBIM METOIOM
C WCIOJIb30BAHUEM IOJUKJIOHATbHBIX anTuTes K bFGF
(pasBenenne 1:200) (Santa Cruz, USA) u Busyanusupyio-
meit cucrembr EnVisionTM+Kit (DAKO, Glostrup,
Denmark). IMMyHOIIMTOXUMUYECKAST PEAKITHST KOHTPOJIU-
poBasiach UHKyOAIUeli CPE30B CO BCEMU peareHTaMu KPoMe
nepBuyHbIX antuTes. [1pu ananuse soinesnsan bF GF-mera-
tusHble (bDFGF™) u bFGF-nosutuBHble HEHPOHBI ¢ pas-
JYHbIM ypoBHeM skcnpeccun bFGF — caabpim (bFGFT)

Investigating the expression of bFGF protein
in hypoxia-sensitive neuronal population of the cere-
bellar Purkinje cells and determining its relations to
developing degenerative processes and the neuronal
death seem crucial for clarification of mechanisms of
postresuscitative brain injury.

Materials and Methods

Male and female albino adult rats (190—250 g body
mass) were anesthetized with an ether, and cardiac arrest
was evoked for 10 min by intrathoracic clamping of the
supracardiac bundle of vessels with a special hook [18].
Animals were resuscitated with the aid of chest compres-
sions in conjunction with mechanical air ventilation dur-
ing hyperventilation by <«Animal Respirator» (SMT
Geratehandel) accompanied by intratracheal administra-
tion solution of adrenaline at a dose of 0.1 mg/kg. Animals
were sacrificed by decapitation under ether anesthesia on
days 1, 4, 7 and 14 after resuscitation (5—7 rats, each time
point). Sham-operated animals served as controls (n=10).
Experiments were performed according to the recommen-
dations of the Ethics Committee of V. A. Negovsky
Institute for General Reanimatology in accordance to the
«Rules of the work using experimental animals» (Order Ne
755 of the Ministry of Public Health (USSR), 12.08.1977).

The postresuscitation changes in the population of
Purkinje cells of the cerebellar cortex were investigated.
Histological analysis was performed on paraffin-embedded
brain tissue sections, 5—6 um thick, stained with cresyl
violet by Nissl procedure. The total density of neuronal
population (number of Purkinje cells per 1 mm of the layer
length) was assessed. Visually, the groups of neurons were
discriminated as two groups, normal neurons and
«altered» neurons. In contrast to normal neurons, the
group of <altered» neurons included cells with different
pathological patterns (pericellular edema, ischemic
changes, swelling, tigrolysis, hydropic change, shrinkage),
according to the general classification of the nerve cell
changes [19, 20].

Expression of bFGF protein was determined by indi-
rect peroxidase-antiperoxidase method using polyclonal
antibodies against bFGF (dilution 1: 200) (Santa Cruz,
USA) and visualization system EnVisionTM+Kit
(DAKO, Glostrup, Denmark). Immunocytochemical con-
trol reaction was monitored by incubating the sections
with all reagents except the primary antibody. Numbers of
neurons with different levels of bFGF (negative — bFGF~,
weak — bFGF' and intense — bFGF**) (Fig. 1) per 1 mm
of the layer length, as well as the total population density
were determined.

Images were analyzed with the use of light microscope
Olympus BX-41 (Japan), program Image Scope M
(Russia) and Excel software. Statistical processing of the
data was performed using the Student's ¢-test and Mann-
Whitney U-test.

Results and Discussion

According to histological data, on the first
postoperative day the total density of Purkinje cells
was the same as in the control group indicating no
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u unrencuabiM (bFGF*T) (puc. 1). Onpegensin uucio
HEPOHOB € PA3HBIM YPOBHEM 9KCIIPECCUU HA 1 MM JITTHBI
UX CJI08], & TaksKe OOIILYIO TJIOTHOCTD MOTTYJISITIHH.

B wuccieoBaHUAX WCHONIB30BAJIN CHCTEMY aHAJIN3a
uzobpaxenuii (komibiorep Intel, mukpockon Olympus
BX-41, nuporpammbr ImageScopeM, MS Excel 2007).

CraTuctudeckyio 06pabOTKy HAHHBIX TIPOBOAUIN B
nmporpamme Statistica 7.0 ¢ MCTOIB30BaHUEM (-KPUTEPUST
CrpiosienTa u U-kpurepusi Manna-YutHu.

Pe3yabraThl 1 00CyK/I€HHE

CoracHO pe3yJibTaTaM THCTOJIOTHYECKOTO HUC-
crefoBanus, yepe3 1 cyTKU TOCse peaHuMarmu 00-
MIas1 MJIOTHOCTb TIOTyJisiiinu Kietok [lypkumbe coor-
BETCTBOBAJIA KOHTPOJIBHOMY YpPOBHIO (puc. 2), 4To
CBUETEILCTBYET 00 OTCYTCTBUU THOEIM HEHPOHOB.
OHAKO TIPY 9TOM YUCJIO0 HOPMAJIBHDIX KJIETOK YMEHb-
masnoch (Ha 24,6%), a uncio MopdhoJIOrniecKy u3mMe-
HEHHBIX KJIeTOK Bo3pactaso (Ha 53,1%) (puc. 2). Cie-
JIOBATEIbHO, HA 9TOM JTalle MOCTPEAHMMAIMOHHOTO
nporiecca nMpu OTCYTCTBUN rubesn HePOHOB (hopMu-
pytotcst auctpopuieckue nu3MeHeHus KJIeTok («iepe-
XOI» YaCTHU HOPMaJIbHBIX HeﬁpOHOB B KaTeroputo
«MOP(hOTOTUYECKN N3MEHEHHBIX> ).

I[Ipouecc Bomagenus (rubenn) kiaetox Iypku-
Hbe Pa3BUBAJICS K 4-M CyTKaM IIOCTPEAHUMAIIMOHHO-
ro MepUo/a, O YeM CBU/IETETbCTBYET CYIIECTBEHHOE
CHIZKeHHUe O0Iell TJIOTHOCTH TIOIYJISIIIUU B CPaBHE-
HuUM ¢ KouTposem (Ha 16,6%) (puc. 2). Ilpu atom
YHCJI0 HOPMAJBHBIX KJIETOK OBLIO yMEHbIIEHO (Ha
27,8%), a urcsio MOpdOTIOTHYECKN U3MEHEHHDIX KJle-
TOK He OTJINYAJIOCh OT KOHTPOJISA. YUUTHIBAs, UTO HA
MPEIbILYIIEM 3Talle YUCI0 MOPHOTIOTUYECKU U3Me-

Puc.1. Knerku ITypkunbe ¢ pa3HbIM ypPOBHEM DKCIPECCHU OC-
HOBHOTO (pakTopa pocra ¢pubpodaacros bFGE

Fig. 1. Purkinje cells with different levels of bFGF expression.
Note: Here and in Fig. 3, 4: bEGF~—bFGF-negative neurons;
bFGF*—bFGF-positive neurons with weak expression of bFGF;
bFGF**—bFGF-positive neurons with intensive expression of
bFGE. Peroxidase-antiperoxidase method, hematoxylin staining.
X400.

Ilpumeuanue: 3aech u Ha Puc. 3, 4: bFGF~—bFGF-orpumna-
resbubie Helponbl; bFGFT—bFGF-nonoxkurenbibie Heiiponb
co ciaboii sxcnpeccueit bEGF; bFGF**—bFGF- nosoxuren-
Hble HelipoHbl ¢ nHTeHcuBHOU sKcnpeccueil bFGFE. Tlepokcu-
Jla3HO-aHTUIIEPOKCU/AA3HbIH METO/l, OKPACKA FeMATOKCUINHOM.
X400.

Number of neurons per
1 mm of the lengh
= = =
=R TRS

S N A~ S

Control 1

4 7 14

Time after resuscitation, days

Puc. 2. OG1mast II0THOCTb U COCTaB noNyJIsiuy Kiaetok IlypkuHbe B AMHAMEKE IIOCTPEAHNMALMOHHOTO IIEPHO/A.

Fig. 2. Dynamic of total density and composition of the Purkinje cells population in post-resuscitation period.

Note: Data are presented as mean + standard error of mean (S.E.M). * — P,<0,005; ** — P,<0,001 in comparison with control.
ITpumeuanue: 31ech u Ha puc. 3, 4: Number of neurons per 1 mm of the lengh — uucao ueiiporos Ha 1 mm gt Time after resus-
citation — mocrpeanumMaronnbiii nepuoga; Control — kourtposn; Day — cyrku; Total — Bcero kierok; Normal — nopmasbibie
kaerku; Altered — nsmenennbie KiaeTku. JlaHHble NMPEJICTABIEHB B BUJE CPEAHEr0 3HAYCHUs + CTaHAapTHAas OMMOKa CPeiHero

sHavenust. * — p,<0,005; ** — p,<0,001 B cpaBHEHNH € KOHTPOJIEM.
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HEHHBIX KJIETOK OBLIO YBEJUYEHO, MOKHO TIPE/IIT0JI0-
JKUTD, YTO MEXKIY 1-MU ¥ 4-MU CTYyKaM# ITOCTPEaHU-
MAaIMOHHOTO MePUojia TubesH MoBeprajinuch Mopgo-
JIOTUYECKH U3MEHEHHbIC HEHPOHBI.

Ha 7-e cytku 1ocje peaHuMaiy o6Ias ImioT-
HOCTH TIOMYJISIIIUU B CPAaBHEHUU C KOHTPOJIEM ObLia
camkena na 18,3% (puc. 2) 1 He UI3MEHLIACH B CpaBHe-
HUU ¢ 4-mu cyTkamu. [Ipu aTOM 4ncio HOpMabHBIX
HeHpPOHOB ObLTO yMeHbIieHo (Ha 31,0%), a uucsio Mop-
(homornueckn M3MEHEHHBIX KJIETOK COOTBETCTBOBAJIO
KOHTPOJTIO (puC. 2). AHATOTMYHAS CUTYAIUS COXPAHS-
Jlach 1 Ha 14-e CyTKM MOCTPEaHNMAITMOHHOTO MIePUOJIa:
B CPABHEHUU C KOHTPOJIEM 00Iast IJIOTHOCTD MO JIst-
i cumkena (1a 18,9%) 3a cuet yMeHbIIIeHHOTO Yric-
Jia HOPMaJIbHBIX KJIeToK (Ha 26,2%) (puc. 2).

Wrtak, manHble TUCTOJOTMYECKOTO aHAJNU3a
CBU/ICTEJICTBYIOT O TOM, YTO XOTS TUCTPOdIUECKHre
M3MEHEHUS] HEPBHBIX KJIETOK BBIABISAIOTCS yKe B
paHHEM TOCTpeaHMMAIlMOHHOM Tepuoze (1-e cyT-
K1), IpoIiecc rubesin HeHPOHOB Pa3BUBAETCS TOJIBKO
K 4-M cyTKaMm Iocjie peanumaluu. B jpajbHeiiieMm
(7-, 14-e cyTKkmM) ycusieHUs TIPOTIECCOB TUCTPODIYe-
CKOTO M3MEHEHUsI U/uin rubesi KieTok IlypKuHbe
He MPOUCXO/UT, T. €. TMATOJOTHUYECKUI TIpoIecc He
MIPOrPecCcupyer.

VIMMYyHOTUCTOXMUMHUYECKOE HCCJIEOBAHUE TI0-
Kazano, 4to 4yepe3 1 CyTKM mocjie peaHnuMaluu B
cpaBHeHUU ¢ KOHTpoJieM uncyio bFGFT -HeitpoHoB
yeesmumBaetcst Ha 80,0%, a unciio bFGF ~-HeiipoHoB
ymenbiraercst Ha 29,5%. IIpu stom uuciao bFGF'-
HEHPOHOB COOTBETCTBYET KOHTPOJBHOMY YPOBHIO
(puc. 3). IlonmydyeHnnble JaHHBIE CBUAETEIBCTBYIOT O
TOM, YTO Ha JJAaHHOM 3Talle MOCTPEaHNMAIMOHHOTO
npoiecca yposerb akcipeccunn bFGF B uccremnye-
MOH HelpOHaJIbHOH MOIYJISAINN BOo3pacTaeT 3a cyeT
YBEJTMUEHUS Y CJIA KIETOK, AKTUBHO 9KCIIPECCUPYIO-
HIUX 9TOT (harTop.

K 4-m cyTkaMm TOCTpeaHMMAIMOHHOTO TIePUOJIa
uicsio bFGF-HeraruBHBIX HEHPOHOB CHUKEHO B
cpaBHeHuu ¢ Koutposiem na 72,1% (puc. 3). [lpu atom
urcio bFGF 11 -HellpOHOB yMEHbBIITAETCs1, OMYyCKAsICh
710 KOHTPOJIbHBIX 3HAYEHNUT, T.C. YPOBCHD HKCIIPECCUN
bFGF B HeiiponasbHOl nomyistiinu cHuskaercst. Cy-
MIECTBEHHO, YTO MEKIY 1-MM ¥ 4-MU CyTKaMu — T.€.
Ha ararne BbiajeHust (ruben) HEHPOHOB — YHUCJIO
bFGF-HeraruBHBIX HEHPOHOB YMEHBIIAETCS Ha
60,4%. CienoBaTeIbHO, MOKHO I10JIaraTh, YTO rudeIn
nozasepraorcss uMeHHo bFGF-HeratuBHble KieTKu
(TOJIBKO WX YMCJIO PE3KO CHUKEHO B CPABHEHUU C
KouTpoJieM). IIpu srom uncio bFGF-kierok Bospa-
craet Ha 30,2% (puc. 3). Yeesauuenue uncaa bFGF*-
KJIETOK MOJKET IMPOUCXOIUTh, OYEBHUIHO, 3a CYET
ymenbinenust ancyaa bFGF *-weiipoHoB 1 ux «iepe-
X0J[a» B KATETOPUIO CJIA00IKCITPECCUPYIONIIX KIETOK.

Ha 7-e cyTku nocTpeaHUMaIllOHHOTO NIEepro/ia
urcsio bFGF~-HelPOHOB OCTaeTcst CHUKEHHBIM (Ha
80,3%). Yuciio bF GF-HeitpoHOB cHOBa pe3ko BO3-
pacraet (yBeJUYEHUE B CPABHEHUM C KOHTPOJIEM Ha

neuronal loss (Fig. 2). However, the number of nor-
mal cells was reduced by 24.6% and the number of
altered cells increased by 53.1% (Fig. 2). Therefore,
at this stage of post-resuscitation the degenerative
alterations in neural cells have been initiated.

The neuronal death was developed by day 4
postresuscitation, as evidenced by the significant (by
16.6%) decreasing the overall population density
compared to the control (Fig. 2). The number of nor-
mal cells was reduced (by 27.8%) whereas the num-
ber of altered cells did not differ from the control.
Given that in the previous stage, the numbers of
altered cells were increased, it could be assumed that
between day 1 and day 4 postresuscitation the
altered neurons were dying.

At the seventh day after resuscitation the total
population density was reduced by 18.3% vs. control
(Fig. 2) and did not change in comparison to day 4.
This reduction was due to normal neurons (reduced
by 31.0%), whereas the number of altered cells corre-
sponded to the control (Fig. 2). This condition con-
tinued up to day 14 postresuscitation: compared to
control, the overall population density was
decreased by 18.9% due to reduced (by 26.2%) num-
ber of normal cells (Fig. 2).

Therefore, the histological data demonstrate
that although distrophic changes of neurons were
identified early postresuscitation (day 1), the
process of neuronal cell death occured only on dat 4
after resuscitation. Later (days 7 and 14) the degen-
erative alterations and/or Purkinje cells death were
not revealed, i.e. pathological processes were not
progressing.

Immunohistochemical study demonstrated that
on the first postoperative day the number of bFGF**
neurons increased by 80.0% whereas the number of
bFGF-neurons reduced by 29.5% compared to the
control. The number of bFGF* neurons corresponded
to the control level (Fig. 3). The data indicate that at
this stage of the postresuscitation bFGF expression
increased in the neuronal population due to enhanced
number of cells with high bFGF expression.

By day 4 postresuscitation, the number of
bFGF -neurons decreased by 72.1% vs. control
(Fig. 3). The number of bFGF**-neurons was
reduced to control values, i.e., bFGF expression
level in the neuronal population was decreasing.
Interestingly, on days 1 and 4 , i.e. at the stage of
neuronal loss, the number of bFGF-neurons
decreased by 60.4%. Therefore, we can assume that
bFGF-negative cells subjected to death (only their
numbers are reduced). The number of bFGF*-cells
appeared to increase by 30.2% (Fig. 3) most proba-
bly due to reduction of bFGF**-neurons and their
«transition» toward the category of cells with
«weak expression level».

On day 7 postresuscitation the number
bFGF-neurons was reduced (by 80,3%) and the
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Number of neurons per
1 mm of the length

Control 1

Time after resuscitation, days

4 7 14

Puc. 3. IlocrpeannmanuonHbie u3mMenenus yposusi axcnpeccun bFGF B nonyusiuuu kinerok Ilypkunbe Mo3:kedka.
Fig. 3. Changes in bFGF expression level in the Purkinje cell population in postresuscitation period.

Note: Data are presented as the mean. ** — P,<0,01; * — P,<0,05 in comparison with control.

IIpumeyanue: /lanibie pecTaBIeHbl B BUje Cpeannx 3nadennii. ** — p,<0,01; * — p,<0,05 B cpaBHEHNUHU C KOHTPOJIEM.

120,0%) a uuciao bFGFT-HeitpoHOB cOOTBETCTBYET
KOHTpOJIbHOMY ypoBHIO (puc. 3). CiefoBaTesibHO, HA
ATOM 3Talle MOCTPEAHNMAIIMOHHOTO IIpoIecca ypo-
Benb akcnpeccunt bFGF B momyusiiiuu kiaetok [Typ-
KUHbE YBEJNUNBAETCSI. YUUTBIBAsT, 4TO Ha O0Jiee paH-
HeM atarie (4-¢ cytku) uucio bFGF'-ueiiporoB
OBLIO YBEJIMYEHO B CPABHEHUU C KOHTPOJIEM, MOKHO
3aKJIIOUNTD, YTO MEKIY 4-MH M 7-MU CyTKaMH, T10-
BUJIMIMOMY, IIPOUCXOAUT <Iepexoin» dactu bFGF'-
HelipoHoB B kareroputo bFGF**-ueiiponos. B pe-
sysbrate uncio bFGF'-neiipoHOB Bo3Bpalaercst K
KOHTPOJIbHOMY yYPOBHIO, a urcio bF GF T -HeitpoHoB
BO3pacTaer.

K 14-m cytram yposenb akcipeccun bFGF oc-
TAeTCd TIOBBINIEHHBIM: B CPaBHEHUHM C KOHTPOJEM
yrcsio bFGF**-neiiponos ysesanueno wa 132,0%, a
yrcsio bFGF'-HellpOHOB COOTBETCTBYET KOHTPOJIb-
HoMy ypoBHi. [Ipu stom uncio bFGF-HeitpoHOB
ymenbineno ua 78,0% (puc. 3).

KoMmrIuiekcHbIf aHa/IN3 Pe3yIbTaToOB THCTOJIOTH-
YEeCKOTO W UMMYHOIIUTOXUMUYECKOTO MCCIIEOBAHUIA
MO3BOJINJT BBIIBUTH B3aUMOCBSI3b TIOCTPEAHUMAIIMOH-
HBIX U3MeHeHuil ypoBHst akcipeccuu bFGF ¢ passu-
THEM rporiecca rubesin HeiipoHoB. ClieyeT OTMETHTD,
4TO U3MeHeHust yposHsi akcrpeccunt bFGF B mormyist-
1un KJIeTok [lypkuHbe MO3:KeuKa B TIOCTPEAHUMAITH-
OHHOM TIEPHO/Ie HOCAT (ha3HbIH XapaKkTep. YCTaHOBJIE-
HO, 4TO ypoBeHb aKcrpeccunt bFGF Bospacraer yske B
pPaHHEM MOCTPEAHNMAITMOHHOM TIEePUO/IC 32 CUET yBe-
JIMYeHUs] B HeHPOHAIBHOH MOIYJISIIINY YKCIa 1eMeH-
TOB, paHee HEIKCIPECCUPYIOIINX 3TOT HEHpOTpodhu-
yeckuii paxtop. CyIliecTBeHHO, 4YTO HA 3TOM ITale
rubeii HEHPOHOB He IIPOMCXOAUT. B jpasbHeiiem
yposetb akcrpeccun bFGF cHmkaercst. Tlpu aTom
YMEHbIIAETCst 00MIast TJIOTHOCTh TMOMYJISIIIUN, YTO
CBUJIETEILCTBYET O rubesin HeHpoHOB. VIMMYHOTHCTO-

number of bFGF**-neurons was sharply increased
(by 120.0% versus control) whereas the number of
bFGF*-neurons corresponded to the control (Fig.
3). Therefore, at this stage of postresuscitation the
bFGF expression in a population of Purkinje cells
was increasing. Since earlier (day 4) the number of
bFGF*-neurons was increased compared to the con-
trol, we could assume that at least some bFGF*-neu-
rons between 4th and 7th days became the bFGF*+-
neurons. As a result, the number of bFGF*-neurons
returned to the control level, and the number of
bFGF**-neurons increased.

By the 14th day the bFGF expression remained
high: the number of bFGF**-neurons was increased
by 132.0% compared to the control, and the number
of bFGF*-neurons corresponded to the control level.
The number of bFGF -neurons was reduced by
78.0% (Fig. 3).

A complex analysis of histological and immuno-
histochemical studies has revealed the association
between postresuscitative changes in the protein
level of bFGF and the development of the process of
neuronal death. Tt should be noted that the changes
of bFGF expression in the population had phase char-
acter. It was found that the numbers of cells with
high expression level of bFGF increased early postre-
suscitation. During this period the neuronal death
did not occur. Subsequently, the expression level of
bFGF was reduced. Since the overall density of the
population was reduced that indicatied the death of
neurons. Immunohistochemical studies revealed that
bFGF-negative, i.e. non-expressing this factor, cells
were dyeing. On days 7 and 14 postresuscitation the
expression level of bFGF increased dramatically and
remained elevated during the later stages of the
postresuscitative process (Fig. 4).
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Fig. 4. Relationship of bFGF expression level with neuronal loss.

Note: ** — P<0,01; * — P<0,05 vs. control.
IIpumeuanue: ** — p<0,01; * — p<0,05 B cpaBHEHUU C KOHTPOJIEM.

XUMHWYECKHIE UCCIEOBAHN MTO3BOJUIN YCTAHOBUTD,
yro rubesn nojsepraiorces, ouesuaHo, bFGF-orpuna-
TeJbHbIE, T.e. HEIKCIIPECCUpytolme 3ToT (hakTop
kyeTku. OHaKo, B JasibHekeM (7-e CyTK ) YPOBCHD
srcrpeccunt bFGF cHOBa pe3ko BO3pacTaer u OCTaeT-
Cs1 TIOBBIIIIEHHBIM Ha OOJiee MO3IHUX JTalax MocTpea-
HUMAIMOHHOTO TIpotiecca (14-e cytkm). [Ipu aTom yr-
JayOleHUsT  W/WIM  YCUJIEHWS] [aTOJOTHYECKUX
M3MEHEHUI HEMPOHOB He MTPOUCXOAUT (pHUC. 4).

B 1iesiom 1osryueHHbIe pe3yabTaThl CBUIETEh-
CTBYIOT O TOM, YTO YPOBEHDb 3KCIPECCUU OejKa
bFGF okasbiBaet CyIleCTBEHHOE BIUSTHIE HA YCTOM-
YMBOCTb HEUPOHOB K IHOeJN B ITOCTPEAHNMAIOH-
HoM tiepuogie. [Togbem yposhst skcipeccuu bFGF B
MOTYJIAINY KJIeTOK IIypKuHbe, T0-BUIUMOMY, CIO-
cOOCTBYET TPEAYNPEKICHII0 THOEIN HEHPOHOB.
Yuenbiienne axcrnpeccun bFGF compoBoskmaeTcst
BbITIa/leHreM HellpoHOB. [Tpu atom rubesu moasep-
raiorcst bFGF-orpuriaresnbibie (T. €. HEIKCIIPECCHU-
pytoutie bFGF) kaerku. Caenosaresnsto, bFGF B
MOCTPEAHUMAITMOHHOM TIEPUO/ie TTPOSBILCT HEHPO-
IIPOTEKTUBHBIE CBOMCTBA.

OueBUIHO, Y4TO CIIOCOOHOCTH HEUPOHOB K 3KC-
npeccun bFGF sBisiercst BaskHBIM (DaKTOPOM HX
YCTONYMBOCTH K ATOJIOTUYECKOMY JIEHCTBUIO UIlIe-
muun-penepdysnn. B moab3y aToro mosoxkeHus cBu-
JIETEeIbCTBYIOT U JJAHHBIE PYTUX aBTOPOB. Tax, mpu
MIIEeMUM TOJIOBHOTO MO3Ta y MblIIeil ¢ HyJIEBOI MYy-
tarnueil reHa bFGF cMepTHOCTD Bbilile, a pa3Mepbl
obsractut uH(papkTa GOJbIINE, YeM Y MBIIIEH TUKOTO
tuna [21]. YcraHOBJIEHO, YTO CHUIKEHUE dKCIIpec-
cu bFGF mociie BpeMeHHO HIIEMUM TIEPEHETO
MO3Ta IPUBOIUT K THOEM TMPAMUHBIX HEHPOHOB
cekropa CA1l runmoxamna [22]. Ilokazano Taxxe,
uro sK30reHHOe BBeseHue bFGF yckopsier (yHK-

In general, the results demonstrate that the
expression level of bFGF protein has a significant
impact on resistance of neurons to cell death postre-
suscitation. The initial rise of the bFGF expression
in the Purkinje cell population apparently helps to
prevent neuronal loss. The subsequent decrease in
the bFGF expression is accompanied by the death of
neurons. Interestingly, only bFGF~-cells numbers
were significantly reduced demonstrating the selec-
tive death of neurons not expressing bFGF
Therefore, bFGF exhibits neuroprotective proper-
ties postresuscitation.

Obviously, the ability of neurons to bFGF
expression is an important factor of their resis-
tance to pathological alterations by ischemia-
reperfusion. Other data support this opinion. For
example, mice with null mutation of the bFGF
gene had higher mortality and greater infarct size
than that of wild-type mice in cerebral ischemia
[21]. Tt was found that the decrease in the expres-
sion of bFGF after a temporary forebrain
ischemia led to the death of pyramidal neurons in
the hippocampal CA1 sector [22]. Tt was also
shown that exogenous administration of bFGF
accelerates functional recovery and improves the
structural condition of the brain at various dam-
aging effects [23—26].

Positive effects of bFGF are bound to its abili-
ty to inhibit the activity of proinflammatory factors
[27], as well as the endoplasmic reticulum stress
proteins [28]. In addition, bFGF inhibits the expres-
sion of NMDA receptor, decreases excessive accu-
mulation of intracellular calcium and free radicals
[29—31], increases the expression of antiapoptotic
gene Bel-2 [31].
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IMOHATTbHOE BOCCTAHOBJICHUE W YJIYUIIaeT CTPYK-
TYPHOE COCTOSHUE MO3Ta MPU PA3JTUIHBIX TOBPEK-
JIAIONUX BO3/eicTBUsAX [23—26].

[Mosutusnbie ahdexrsr bFGF cBsizbIBatoT € €ro
CIIOCOOHOCTBI0 MHIMOMPOBATh aKTUBHOCTH MTPOBOC-
HAUTETBHBIX (hakTOPOB [27 ], a TaksKe OEJIKOB cTpec-
ca sHOIUIa3MaTndeckoro perukyayma [28]. Kpome
toro, bFGF mojaBiisier 3KCIPECCUI0 PEIENTOPOB
NMDA, ymenbInaer n30bITOYHOE HAKOIIJIEHHE BHYT-
PUKJIETOYHOTO KAJIBIMsI ¥ CBOOOIHBIX PaJUKaJIOB
[29—31], moBbIIaeT AKCIPECCUI0 AHTUATIOTITOTHYEC-
kux re#os Bel-2 [31].

[Tonarator, 4TOo B HEWPONPOTEKTUBHOE JIEHCT-
Bue bFGF MoeT ObITh OIIOCPEIOBAHO IPYTUMU Heli-
porpodudeckuMu (hakToOpaMu, CPeI KOTOPHIX, B Ya-
CTHOCTH, TJWATBHBIN HelipoTpodudeckuii (GakTop
(GDNF), mosrosoii HeitpoTpoduiueckuii paxktop
(BDNF) u ero pererrrop TrkB [21, 31].

B aToMm 1Tane mpecTaBiA0TCS MHTEPECHBIMU
MOJIy4eHHbIC HAMU paHee IAaHHbBIC O TOM, UTO TIOJIBEM
YPOBHS 3KCIIPECCUU OJTHOTO M3 3TUX HeHpoTpodu-
yecKux (haKkTOPOB, MO-BUAMMOMY, 3aMIUINAET OT T'H-
6eJivt HEIPOHDI, TIPU OTCYTCTBUHU 9KCIIPECCHH [IPYTHX
(haxropos. Tak, ycranoBneno [32], uto y aTux xe
JKUBOTHBIX B HOMYyJsANUKM KiaeTok Ilypkunbe kK 4-M
cyTKaMm 1ocse peanumaiun yposeub GDNF camka-
ercst, 9to cotpoBoskaaercst rubenpto GDNF-orpu-
1aTeJTbHBIX HeUpoHOB. B oTmaseHHOM TOCTpeaHu-
MannonuoMm tnepuone (7-, 14-e cyTkm) ypoBeHb
akcripeccun GDNF ne yBesmumBazics. Opnako, co-
[JIACHO TOJIYYEHHBIM B HACTOSIIENH paboTe TaHHBIM,
B 9TO BpeMS ITIPOUCXOJUT CYIIECTBEHHBIH TOIBEM
yposast akcipeccuu bFGF, u ipu aToM asibHeiiine-
rO Pa3BUTHS Tpollecca THOEU HEMPOHOB HE MPOUC-
xouT. CiieZ1oBaTeIbHO, MOXKHO I0JIaraTh, YTO aKTH-
Baius axcrpeccun bFGE, no-suauMomy, samuiaer
ot rubesiu GDNF-orpuiiaresbabie HEHPOHBL. B apy-
roit pabore 6610 TIOKa3aHO [33], 4TO B mMOCTpeaHu-
MAI[MOHHOM  [epuojie Trubean  IOJABEPrarTCs
bFGF -, BDNF - u NT4 -knerku Ilypkunbe. MH-
TEPECHO, YTO TIPUMEHEHNEe MUMeTHKa (hakTopa poc-
ta HepBoB ['K2, cr1oco6CTBOBAIO YBEJIUUEHHUIO YPOB-
Hs akcnpeccun BDNE, xots n He BausaJI0 Ha
yposenb akcipeccun FGFb u NT4. CyrectBeHHO,
yT0 11pu aToM ['K2 mpemynpexian nocrpeanHumariu-
onHyto rubesb He ToJbK0O BDNF - Ho u bFGF - u
NT4~-neiiponon [lpuBencuubie (HakThl CBUAETEID-
CTBYIOT B TOJIb3Yy IPEACTABJICHUN O KOMIIJIEKCHOM
JICUCTBUN 3TUX HEHUPONPOTEKTUBHBIX (haKTOPOB B
MOCTPEAHUMAITMOHHOM TIEPUO/IE.

3akiaoueHue

BoigBiieHa B3aMMOCBSI3b MEXKIY MOCTPEAHNMA-
[[OHHBIMU U3MEHEHUsIME ypoBHst aKcripeccuu bFGF
U pasBUTHEM mporiecca rubesu HelpoHos. ITepBoHa-
YaJIbHBII 1TObeM YPOBHsI akcrpeccun Oeka bFGF B
HEeIPOHAIBHON TOMYJISIIIMK TI03BOJISIET TIPEAYIPEANTD

Interestingly, other neurotrophic factors may
serve as mediators of bFGF neuroprotective action,
among which, in particular, glia-derived neurotroph-
ic factor (GDNF), brain-derived neurotrophic factor
(BDNF) and its receptor TrkB [21, 31].

In this regard our earlier data are of interest.
We found that the rise of the expression level of one
of these neurotrophic factors apparently protects
against neuronal cell death in the absence of expres-
sion of other factors. It was established [32] that in
Purkinje cells population on day 4 postresuscitation
the level of GDNF was decreasing accompanied by a
loss of GDNF-negative neurons. Later (7 and 14 day
postresuscitation) the level of GDNF expression was
not increased. However, according to the data
obtained in the present study the bFGF expression
level rises significantly at this time, and the process
of neuronal death does not develop further. Tt is
believed that the increased expression of bFGF
apparently protects GDNF-negative neurons from
dying. In another study it was shown [33] that
bFGF~-, BDNF - and NT4 -Purkinje cells were
undergone to death postresuscitative. Interestingly,
the use of nerve growth factor mimetic GK2 helped
to increase the expression level of BDNF, while not
affecting the expression level of FGFb and NT4. It is
important that GK2 prevented postresuscitation
death not only BDNF~ neurons, but also bFGF -
neurons and NT4 -neurons. These facts together
with those obtained in the present study demon-
strate the complex action of these neuroprotective
factors postresuscitation.

Conclusion

The association of postresuscitation changes
in the expression level of bFGF and neuronal loss
was determined in a postresuscitation rat model of
ishemia-reperfusion. The initial rise of the bFGF
protein expression in neuronal populations can
prevent the nerve cells death. The subsequent
reduction of the bFGF expression is accompanied
by neuronal loss. Thus/ the neuronal cells non-
expressing bFGF dies.

In general, the results indicate that the expres-
sion level of bFGF protein is an important factor
affecting the resistance of neurons to postresuscita-
tion brain injury. These findings are important for
discovering multiple mechanisms of hypoxic
encephalopathies, as well as for developiong
approaches to their prevention and correction.

pasBuTHE TIpoliecca Tubes HEPBHBIX KJIeTOK. Tlocie-
nytoree y™menbiiieHne sxcrnpeccun bFGF compoBok-
JlaeTcsl BbillageHueM HelpoHoB. IIpu artom ruben
nozsepratorcst Heakcnpeccupytoiue bFGF kirerku.
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B 1iesiom nosryueHHble pe3yJibTaThl CBUIETeNb-

CTBYIOT O TOM, YTO YPOBEHb dKCHpeccuu Oejka
bFGF siBiistetcst BasKHBIM (haKTOPOM, BIIMSIIONIIM Ha
YCTONYMBOCTh HEHPOHOB K IMOCTPEAHUMAIMOHHBIM
MOBPEKICHUAM. BbigBieHHDBIE (DaKTbhI MPEJCTABIISA-
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ITATOTEHETUYECKUE @AKRTOPDBI KAPIIMOJAEIIPECCUU
ITPN OCTPOM AECTPYRTUBHOM ITAHKPEATUTE

A. B. Epmios, B. T. [loarux, O. B. Koprauesa,
B. B. Pycaxkos, H. U. Tapan, H. C. Iputienko

OMCcKuUii TOCyIapCTBEHHBII MEUITMHCKUE yHIUBepcuTeT Munsipasa Poccun,

Poccus, 644099, 1. Omck, yi. Jlenuna, a. 12.

Pathogenesis of Cardiac Depression in Acute Destructive Pancreatitis

A. V. Ershov, V. T. Dolgikh, O. V. Korpacheva, V. V. Rusakov, N. I. Taran, N. S. Gritsenko

Omsk State Medical University, Ministry of Public Health, Russia
12, Lenin St., Omsk 644099, Russia

exp — BeIABUTH aTOTeHEeTHYEeCKHE (haKTOPHI (HOPMIPOBAHUS TAHKPEATOTEHHON CepevHON HeI0CTaTOuHOC-
TH B O/IVDKAIIEM M OTAATCHHOM TIEPUOJIAX.

Marepuan u Meroasl. VccienoBanus nposenensr Ha 130 kpbicax-camiiax junun Bucrap maccoit 292+4,0 r,
pa3buThIX Ha 4 TPyIbL JKUBOTHBIX HAPKOTU3UPOBAJIN ITHIOBBIM 3(DupoM. B Tpex sKcrieprMeHTaIbHBIX IPYIITAX
MO/ICJINPOBAIM OCTPBIH JACCTPYKTUBHBIN MAaHKPEATUT ITyTEM BBEACHUS B TKAHb IO/KEIYIOYHON KeJle3bl JKerdn,
B3SITO U3 JKEJYHOTO TIPOTOKA, U3 pacuera 0,15 mMu1/kr Macesl Testa. Yepes 24 yaca, 7 aHeill u 1 Mecsiiy BOCIIPOU3BO-
JUAJIA MOJIE/Th M30JIMPOBAHHOTO M30BOJIIOMUYECKHN coKpataomieroca cepana 1o E. L. Fallen et al. /lasrernue B me-
BOM JKeJIyZIoUKe U3Mepssn ajeKTpomanomMerpoM BMT u peructpupoBasin ero BMecTe ¢ 1mepBoii TPOU3BOAHON Ha
npubope H338-411, paccunTbiBast CHCTOIMYECKOE U IUACTOJINYECKOE J[ABJIEHIE, CKOPOCTH COKPAIIEHUsT U pacciab-
senust. OHOBpeMeHHO Gpasiu pobbl iepdysara, TPOLIE/IIEro Yepe3 KOPOHAPHOE PYCJI0, B KOTOPOM YHUMDUIUPO-
BAaHHBIMU METO/IaMU OTIPeIeNISI/I aKTUBHOCTD acrapTataMuaoTpancdepasst (AcAT) u tmokossr. s BeIABICHUS
MEXaHM3MOB Kap/IMOJIEITPECCHH OCYIIECTBIISJIN HABSI3bIBAHNE BBICOKOTO PUTMA COKPAIIIEHUI, THTIEPKAJIBIIUEBYIO U
TUITOKCHYECKYIO 11epdy3uio.

PesyabraTbl. YcTanoBieHO, 4TO OCTPBIN ECTPYKTUBHBIN TAHKPEATUT HAPYIIAeT CUJIOBbIE M CKOPOCTHBIE T1apa-
METPbI COKPATUTEIbHOM (PyHKIMK cepilia (CHUKEHIE CUCTOJNYECKOTO IaBJIeHNs, CKOPOCTEH COKpAIleHs 1 pac-
caabJieHnsT MUOKapJIa JIEBOTO JKeTY/I0UKa, YBEJINYeHIe ANACTOINYECKOTO [TaBIeHNs, KaK OTPAKEHIe KOHTPAKTYP-
HBIX COKpAllleHUil KapauoMuoiuros). OcoOEHHO OTYETIIMBO 9TH HAPYIIEHUs BBISBJSIOTCS [PU HABSI3bIBAHUU
BBICOKOTO PUTMa COKPAIIEHUH Cep/Ila U TUIIEPKAJIbIIMEBOI M ITMITOKCUYECKON Tiepdy3nn N30JIMPOBAHHBIX Cepiell.
Bospacraer takske morpebiieHue TII0KO3bl Ha KasKbIil MM PT. CT. Pa3BUBAEMOTO JKeJIYI0YKOM [[aBJIEHHSL.

3akmouenne. Bakueinumu natoreHeTndecKuMu GakTopaMiu MMaHKPeaToreHHON CePAeYHON HEJ0CTaTOUHOC-
TH SIBJISIFOTCSI TUTIOKCHUS, IECTPYKITMsE MeEMOPaH KapIHMOMUOIUTOB, nHriubuposanie Ca-Hacoca capKOJIEMMbI U cap-
KOIJIA3MaTHYeCKOTO PETUKYJIYMa, MUTOXOHAPHAIbHAS MTUCHYHKIM. MaKkcuMasbHast JIeNpeccusi COKPaTUMOCTH
MHUOKap/ia JIEBOTO JKeJTy/I0UKa BbISIBJISIETCS B TEUEHHE TTEPBBIX CYTOK U Ye€Pe3 MeCSIIL [10C/Ie MOJIEIMPOBAHUST TAHKPe-
OHEKPO3a.

Kantouesvte caoea: ocmpulil nankpeamum; cepoeunas HedoCmamoyHoCmy; Kapouooenpeccus

Objective is to identify the pathogenic factors for progression of pancreatogenic cardiac failure in the nearest
and remote periods.

Materials and methods. The study was carried out on 130 male Wistar rats (292+4.0 g) divided into 4 groups.
The animals were anesthetized with ethyl ether. Acute destructive pancreatitis was simulated in three experimental
groups by infusion of bile (0.15 ml/kg body weight) taken from the bile duct into the pancreatic tissue. The isolated
isovolumically contracting rat heart (according to E. L. Fallen et al) was simulated 24 hours, 7 days and 1 month after
the bile infusion. The pressure in the left ventricle was measured by electric manometer BMT and registered along
with the first derivative at the device N338-4P calculating the systolic and diastolic blood pressure, and the speed of

Anpec st KOPPECTIOHIEHIUH: Correspondence to:

Anron Epmios Anton Ershov
E-mail: salavatprof@mail.ru E-mail: salavatprof@mail.ru

www.reanimatology.com GENERAL REANIMATOLOGY, 2016, 12; 1



DOI:10.15360,/1813-9779-2016-1-16-25

OPTAI‘MHQ.AI)HBIC MCCACAOBAHMI

contraction and relaxation. At the same time the perfusate samples passed through the coronary arteries were har-
vested, and aspartate aminotransferase (AST) and glucose were determined by standard methods. To identify the car-
diac depression, the high contraction rhythm and hypercalcemic and hypoxic perfusion were applied.

Results. It was found that in acute destructive pancreatitis the power and speed parameters of the heart con-
tractile function were altered that led to lowering the systolic blood pressure and velocity of contraction and relax-
ation of the left ventricular myocardium and increased diastolic blood pressure as an indicator of cardyomyocyte
contracture rate. These abnormalities were evidently manifested in increased heartbits, including hypercalcemic
and hypoxic perfusion of the isolated hearts. Glucose consumption was raised per each mmHg generated by the
ventricular pressure.

Conclusion. the most significant pathogenetic factors of pancreatogenic heart failure include hypoxia, car-
diomyocyte membrane destruction, inhibition of sarcolemma Ca-pump, sarcoplasmic reticulum, and mitochondr-
ial dysfunction. The maximum depression of myocardial contractility of the left ventricle is detecting during the
first day and in a month after simulated pancreatic necrosis.

Key words: acute pancreatitis; cardiac failure; cardiac depression

DOI:10.15360,/1813-9779-2016-1-16-25

BBenenne

3a60JIeBaeMOCTh OCTPBIM TTAHKPEATUTOM HEY-
KJIOHHO yBenmuuBaetcs [1, 2], a yactoTta ero ject-
pykrtuBHbIX (opm gocturaer 20—45% [3, 4]. Tpu
HTOM JIETAJIBHOCTH OCTAETCST CTAOUIIBHO BBICOKOU ¥ B
3aBUCUMOCTH OT 0ObeMa TOPasKEeHUsT pancreas U Ha-
JINYUsSI/OTCYTCTBUST MH(MUIUPOBAHUS HEKPOTUYEC-
kKX 30H kosebuercs ot 15 o 100% [5, 6]. Beayiuee
3HaYEHUE B PA3BUTUU JICTAIbHBIX UCXO/IOB TIPU MaH-
KPEOHEKPOo3e TIPUIAETCA CEPACUYHO-COCYAUCTON U
MOJIMOPTAHHOM HEOCTATOUHOCTH, BO3HUKAIOIINM Ha
(bone nHbekMOHHO-TOKCHYECKOTO TTOKA [7]. B pa-
Hee MMPOBE/ICHHBIX UCCIE/JOBAHUAX HAMU BbISIBJICHBI
HapyHIEeHUS COKPATUMOCTH MUOKap/la B paHHEM Iie-
puo/ie 1mocjie MOJIEJIMPOBAHUS OCTPOTO JECTPYKTHUB-
woro nankpearura [5]. Ilesb uccaemoBanuss — BbI-
SABUTD NaToreHeTnvyeckure (hakTopbl (HOPMUPOBAHUSA
MMaHKPEATOTEeHHOW CepleYHON HeJOCTATOYHOCTU B
GJIVDKATIIIEM W OT/IAJIEHHOM TIEPUO/IAX.

Marepuan u MeTO/bI

WccnemoBanms nposenens Ha 130 kppicax-camiiax Jam-
Huu Bucrap maccoit 292+4,0 1, pasburbix Ha 4 rpymumb 3
AKCIEPUMEHTAIBHBIX U 1 KOHTPOJIbHYIO. JKMBOTHBIX Hap-
KOTH3UPOBAJIN 3THIOBBIM adupom. VccmenoBanust mpose-
JIEHBI ¢ COOTIOCHNEM TTPUHITMIIOB TYMAHHOTO OTHOIIEHHUS
K JKHBOTHBIM. B Tpex akcriepuMeHTalbHbIX IPYIIaxX Mojie-
JINPOBAJIN OCTPBII JIECTPYKTUBHBII TTAHKPEATUT. 3a CYTKU
JI0 OTIePAIK JKUBOTHBIX JIMIIAIN THIH, a 32 30 MUH 10
IIPOBE/ICHUS HKCIIEPUMEHTA JIABAJIM KOPM, YTO BBI3BIBAJIO
yCUJIEHHE TPOIECCOB MUIIEBAPEHUsT U CII0COOCTBOBAIO
pasBUTHIO paboueiil THIepeMun TIOKENTyI0OUHON JKele3bl.
ITO MO3BOJISIO HOJTee TOYHO OTINYATD €€ OT MaparmaHKpea-
TUYECKOW KJIETUYATKH, a TAK)KE BCJIE/ICTBUE AKTUBAIMH TIAH-
KPEAaToIUTOB 1 UX (DEPMEHTOB CIIOCOOCTBOBAJIO PA3BUTUIO
6oJiee MAaCCUBHOTO MTAHKPEOHEKPO3a U YBEJIMUECHUIO CEKPe-
UK JKesrdn. B KauecTBe onepannonHoro 10cTyna Oblia Bbi-
Gpana cpenuimas janaporomus. OCTpbIil €CTPYKTHUBHBIN
MAHKPEATUT MOJIEJTMPOBAJIH TTyTeM BBEJIEHHS B TKAHb TIO/[-
SKEJTYJIOYHOM JKeJIe3bl JKeTUH, B3SITONW U3 JKEJTUYHOTO TIPOTO-
Ka, n3 pacueta 0,15 MJI/KT MacChl Testa ¢ MOCAeYIOMIEH Te-

Introduction

The incidence rate of acute pancreatitis is
steadily increasing [1, 2], and the frequency of its
destructive forms reaches 20—45% [3, 4].
Meanwhile, the mortality rate remains invariably
high and depending on the area affected and the
presence/absence of infected necrotic zones within
ranges from 15% to 100% [5, 6]. The top position in
the lethal outcomes in pancreatic necrosis is given to
cardiovascular and multiple organ failure secondary
to septic or cardiogenic shock [7]. In previous stud-
ies we have detected the alterations in myocardial
contractility early after the simulation of acute
destructive pancreatitis [5]. The aim of the study is
to identify the pathogenic factors for progression of
pancreatogenic cardiac failure in the nearest and
remote periods.

Materials and Methods

The study was carried out on 130 male Wistar rats
(292 + 4.0g) divided into 4 groups. The animals were anes-
thetized with ethyl ether. The studies were conducted in
compliance with the principles of humane treatment of
animals. Acute destructive pancreatitis was simulated in
three experimental groups. The animals were starved a day
before the surgery and fed 30 minutes before the study
launched that reinforced the digestive processes and facil-
itated the functional congestion of the pancreas. That
allowed distinguishing it more accurately from peripancre-
atic mass and boosting the development of massive pancre-
atonecrosis, and the increase of bile secretion due to the
activation of pancreatocytes and their enzymes. Midline
laparotomy was chosen as a surgical approach. Acute
destructive pancreatitis was induced in anesthetisized ani-
mals by infusion of bile (0.15 ml/kg body weight) taken
from the bile duct into the pancreatic tissue followed by
ligation of the common bile duct with absorbable suture
below the confluence of the pancreatic duct [8]. The ani-
mals were taken out of the experiment in 24 hours, 7 days
and 1 month after it. The blood samples for biochemical
analysis were collected at the same period.
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PEBSI3KOI OOIIEr0 JKETIHOTO TPOTOKA PACCACHIBAIOIIIIMCSI
IIOBHBIM MaTepHaJIOM HIKE BIAJICHUS B HETO MAHKPEATH-
yeckoro nporoka [8]. JKuBOTHBIX BBIBOAMIN U3 9KCIIEPU-
MeHTa yepe3 24 vaca, 7 qHeii u 1 mecsi. B aTu sxe cpoku 3a-
Gupasi KPOBb [1Jis1 OMOXUMUYECKUX UCCIIEIOBAHMIA.

[t OCTVoKeHUsT TIOCTABJIEHHON e/ Y JKUBOTHBIX
1ocJie TPAHCCTEPHAJIBHOTO Pa3pe3a U3BJIEKAIN CeP/Ia, 1M0-
Melanu B oxsaskaeHHbii 10 +2°C pacrtsop Kpebcea-Xense-
JaiiTa, YA Ipeicep/rs, paspyiain IPOBOSIILYIO CH-
CTeMy CepAlia, II0CTIe YeTo cepAlia uepe3 a0pTy MOAKII0UaIn
K 11epy3MOHHOI YCTAaHOBKE. B 110J10CTH J1IEBOTO JKeTy104Ka
BBOJIMJIM JIATEKCHBII GAJIOHYMK MOCTOSIHHOTO O0bEMa,
COKMMast KOTOPBII Cepiille OCYIIECTBIISIO N30BOTIOMUYEC-
KHe cokpaiieHusi ¢ yactoroir 120 mMuH', HaBs3bIBaeMOI
YHHUBepCaIbHbIM asieKTpocTumyJisitopom ICY-2. Cepaia
nepdysupoBaiu perporpagHo pactBopom Kpebea-Xense-
Jaiita, HackIeHHbIM KapooreHoM (95% O, 11 5% CO,) tox
nasnenvieM 70 mum pr. c1. ipu 37°C [9]. /laBsienue B 1eBoM
JKeTyZIouKe uaMepsin anekTpomanomerpom BMT (Tepma-
HUST) 1 PETUCTPUPOBAIIH €T0 BMECTE C TePBOIt IPOU3BOAHON
Ha npubope H338-411. Yepes 30 mun nepdysun (Bpems,
HeoOXoauMoe 1 cTabumsaiy paboThbl Cep/ia) peruct-
PHPOBAJIN COKPATUTENBHYIO (DYHKITHIO CEPIIA U OTHOBPE-
MeHHO Gpast ipobbI 1iepdy3ara, MPOIIEAIIEro Yepes Kopo-
HapHOe PYCJI0, B KOTOPOM YHUMDHUIINPOBAHHBIMU METOAMU
OTIpeJesISITA  AaKTUBHOCTD aclapTaTaMIHOTPaHCchepasst
(AcAT) u rmokosbl. Yteuky AcAT 13 kap/inOMHOIINTOB B
KOPOHAPHBII TIPOTOK PACCUUTBIBAIM HA 1 T CyXo0il Macchbl
MUOKap/Ia, a HoTpedieHne TII0KO3bl — Ha 1 MM PT. CT. pas-
BHUBAEMOTO JKeJTyJouKoM aByenus [10].

B rpyrmy I 66110 BRITIOYEHO 32 KPBICHI, ¥ KOTOPBIX MO-
JeJTMPOBATN TOTAJIBHBII OCTPBII 1eCTPYKTHBHBIIH MTAaHKPe-
aTUT, JIJIMTEILHOCTD HaOMOAeHus cocTaBuaa 24 Jaca. Jle-
TaJbHbIE NCXO/Ibl, BBI3BAHHBIE OCTPOIl CEPAEUHO-IETOYHOI
HEIOCTATOYHOCTBIO M THOMHO-CENTHYECKUMHU OCTOKHEH -
samu, coctaBuin 37,5% (12 sxuBotnpix). B rpynie 1T gnu-
TEJLHOCTb HAGMIONEHUs cocTaBuia 7 JHel ¢ MOMEHTa MO-
JeJTMPOBAHMS OCTPOTO JIECTPYKTUBHOTO MaHKpearnTa. M3
37 xusorHbix noru6sao 14 xpeic (37,8%). B rpynne 111
JUIATETLHOCTD Habsmogenust cocrapuia 30 maueil. M3 41
KUBOTHOTO 110ru6s10 18 kpbic (43,9%).

ITo wcTeveHny 3aMIaHMPOBAHHOTO CPOKa HabIIIo/Ie-
HUS TTOCJI€ MOJIETTMPOBAHUSI OCTPOTO IECTPYKTHBHOTO MaH-
KpeaTuTa y BBIKUBIINX JKMBOTHBIX 110/ 3(UPHBIM HapKO-
30M M3BJIEKAJIM CeP/IIIa [Tt U3YYEHUs] UX COKPATUTETbHON
dbynxnuu [11]. 30-munyTHAsS IEpdy3UT U30ILPOBAHHOTO
M30BOJIIOMUIECKN COKPAIIAIONIErOCsT CEP/IIIa OKCUTEHUPO-
BaHHBIM pacTBopoM KpebGca-Xensesaiita ycrpaHsier Mo-
BPEXK/IEHNUST, BBI3BAHHBIE THIIOKCHEl TIPETTAPOBKY Cep/ilia n
€ro MOJITOTOBKO# K 1epdhy3nn, 1 BOCCTAHABJIUBAET CUCTO-
JIMYecKoe JIaBJIeHNe, CKOPOCTH COKPAIEHUsI M CKOPOCTU
pacciiabiieHust 10 3HAYEHUH, TPUBOAUMBIX B JIMTEPATYpPe
[10, 11]. Korza nocruraiach crabuiausanus paboThl H30-
JINPOBAHHOTO CEP/IIIA, MCTIOJIB30BAIIH PsIJI IPUEMOB, I03BO-
JISIBIINX OLEHUTH (DYHKIIMOHAJIbHbBIE Pe3ePBbI MUOKAP/IA U
BBISIBUTh BaKHEWIIME TaToreHeTndeckre (hakTopbl MaH-
KPeaToTeHHOH KapinoIeTPecCuu:

1) Harpysky PUTMOM BBICOKOW YacCTOTBHI COKpalle-
Huit. [Ipu paHHOI 11poGe yBEIMYMBAIN YACTOTY COKpa-
nrernii cepana o 400 B munyTy. PazButue nedexra nua-
CTOJIBI TIPM TaKOl Harpysake MO3BOJISIO OIEHUTH
COXPAHHOCTbH U MOIIHOCTh MEXaHU3MOB, OTBETCTBEHHBIX
3a TPAHCIOPT KaJlbINs U3 CAPKOIJIA3MBI B CAPKOILTa3Ma-
TUYECKUN PETUKYIIYM;

To achieve the aim of the study the heart of each exper-
imental animal was removed after the split-sternum inci-
sion and perfused with the Krebs-Henseleit buffer cooled to
T+2°C. The atriums were removed and the cardiac conduc-
tion system was destroyed, and then the heart via the aorta
was connected to the perfusion unit. The latex balloon with
a permanent volume was inserted into the left ventricular
cavity; with squeezing this balloon the heart made isovolu-
mic contractions at a frequency of 120 beats/min imposed
by a universal electrical stimulator 9CY-2. The hearts of
rats were retrogradely perfused with the Krebs-Henseleit
buffer saturated with carbogen (95% O, and 5% CO,)
under the pressure of 70 mmHg and t 37°C [9].

The pressure in the left ventricle was measured by
electric manometer BMT (Germany) and registered along
with the first derivative at the device N338-4P. In 30 min
after perfusion (the time required for cardiac function sta-
bilization) both the cardiac contractile function was
recorded and the samples of perfusate passing through the
coronary bed were harvested and AST and glucose levels
were determined. AST leakage from cardiomyocytes into
the coronary flow was calculated per 1g lean myocardium
weight, and the glucose consumption was measured per-
each 1 mmHg developed by the ventricular pressure [10].

Group I included 32 rats, in which the total acute
destructive pancreatitis was simulated. Lethal outcomes
caused by acute cardio-pulmonary failure and septic com-
plications were 37.5% (12 animals). Group II included ani-
mals with the follow-up lasted for 7 days after the simula-
tion of acute destructive pancreatitis. Of 37 animals 14 rats
died (37.8%). In group II1 the follow-up lasted 30 days, of
41 animals 18 rats died (43.9%).

Upon follow-up completed on simulated acute
destructive pancreatitis in rats survived under the ether
anesthesia the hearts were removed to study their contrac-
tile function [11]. Perfusate sampling was carried out
along with the registration of the parameters of the left
ventricular contractile function. Glucose value and AST
activity were determined with the unified methods calcu-
lating the glucose intake (1 g wet myocardial mass X 1 min
X 1 mmHg). AST loss in cardiomyocytes was calculated as
following (1g dry myocardial weight x 1 min of myocardial
contraction). Isolated isovolumic rat hearts were perfused
with oxygenated Krebs-Henseleit buffer for 30 to elimi-
nate hypoxic damages and restore the systolic blood pres-
sure, and the contraction and relaxation rate to the values
presented in the literature [10, 11]. Upon stabilization of
the isolated heart work the series of techniques to assess
the functional myocardial reserves and identify the most
important pathogenetic factors for pancreatogenic cardiac
depression:

1) Testing for high frequency rhythmic contractions.
While the test performed the heart rate was increased up to
400 per minute. The development of the diastole failure dur-
ing the test allowed assessing the maintenance and capacity
of the mechanisms responsible for calcium transportation
from the sarcoplasm into the sarcoplasmic reticulum;

2) Testing for loading the isolated hearts with calcium
ions by increasing Ca2* level in the perfusate from 2.5 to
7.5 mmol/l. This test allowed evaluating the efficiency of
Ca2* pump function of the sarcolemma and the sarcoplas-
mic reticulum;

3) hypoxic cardiac perfusion with Krebs-Henseleit
buffer for 15 min with pO, lowering in 4 times (from 600
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2) HarpysKky W30JMPOBAHHBIX Cepliell MOHAMH KaJlb-
s myTeM yBenndenus coaepkanus Ca2t B mepdysare ¢
2,5 10 7,5 MMoJb/ 1. Dta npoba MO3BOJIMIA ONEHNUTH (-
dextusnoCTs pyHKIMonnposanus Ca2*-nacoca capko-
JIEMMBI 1 CAPKOIIABMATUIECKOTO PETHKYIYMA;

3) runokcuyeckyio nepdysuio cepiia B tederue 15
MuH pactBopoM Kpebca-XeHsenmaiita, [0CTUTaBUIYIOCS
camkenneM B 4 pasa pO, (¢ 600 mo 150 MM pT. cT.) B TIEp-
(dysate; pPeoKCUTEHANNIO Cepjiel], BO30OHOBISS TOLaqy
KHCJIOPO/IA TIOC/Ie THITOKCHYECKOH TTPOObI, YTO MO3BOJISIIO
OLIEHUTDH YCTOUYUBOCTD KJIETOUHBIX MEMOPaH K JIeiiCTBUIO
AKTUBHBIX (POPM KHCJIOPOJIA.

B cBsI31 ¢ QyHKITMOHATBHBIMU OTPAHITYEHUSIMI THUIIO-
Keuveckast mpoba Gbira mposesiena B rpymme [ Ha 16 cepa-
nax, B rpynne II — na 18, B rpymme III — na 20, B rpymie
IV — na 10. Harpyska puTMOM BBICOKOI 4acTOTBI COKpa-
[IeHWiT W TUNepKajblueBasd 1poba Oblaa MpoBeJeHa B
rpymie [ na 16 cepanax, B rpymnie I — na 19, B rpyme 111
— na 21, B rpymme [V — na 10.

Ipynmy IV (xouTposs) coctaBuan 20 UHTAaKTHBIX KU~
BOTHBIX. ¥ BCEX JKMBOTHBIX B OJIMH JIEHb MTPOBOJMIN BCE
AQHAJIOTUYHBIE C AKCIEPUMEHTATBHBIMK IPYIIIaMU MaHU-
IYJISIHAH.

Craructuueckyio 06paboTKy JTaHHBIX IIPOBO/ILIIN C UC-
MoJIb30BaHneM TiporpaMMel Statistica v. 6. HopmamsHOCTD
pacmpe/iesieHIsT TTOJyYeHHbIX Pe3yJbTaToB B BapHalllOH-
HOM Psijly OIIEHUBAJIH C TIOMOIIBIO kpuTepust Kosmoroposa-
CMUPHOBa, a TaK)Ke COTJIACHO TIPABUJIY JBYX M TPEX CUIM
(0). [lanmble, He MOTYMHSIBIINECS 3aKOHY HOPMAJIbHOTO
(rayccoBCKOro) pacupe/iesieHus, PeJCTaABIISAIN B BH/E Me-
nuanbl (Me) n MHTEePKBapTHIILHOTO padmaxa (25 u 75 mep-
nenTmin). [Ipn cpaBHEeHNN KOJTMYECTBEHHBIX MPU3HAKOB
JIBYX COBOKYITHOCTEl HECBSI3aHHBIX BBIGOPOK, TIOIYUHSIIO-
IMUXCSI 3aKOHY HOPMAJIHOTO pacIpe/iesIeHus, HCI0Ib30Ba-
s t-kputepuii Croronenrta. Kpurepuit Manna-Yuthu npu-
MEHSLJIH, eCJIU CPABHIBAEMbIE COBOKYITHOCTH HECBSI3AHHBIX
BBIOOPOK HE TOIYMHSIINCH 3aKOHY HOPMAJTbHOTO pacipeie-
senust. Kpurepmii Briikokcona MCIoIb30BajIcsT IPU CPaB-
HEHWHU JIBYX CBSI3aHHbBIX BbIOOPOK. Kpurmueckuil yposeHb
3HAYMMOCTH CTATUCTUYECKUX TUIIOTE3 B JAHHOM HCCJIE/I0-
BaHUU TpuHUMaJscst paBHbiM 0,05, TaK KakK 1P 3TOM Bepo-
SITHOCTD Pa3jinyiisi cocTansisiia bosee 95%.

PesyabraThl 1 00CyK/I€HHE

[TankpeoHeKkpo3 BHI3BIBAJ CHIIKEHIE U CHJIO-
BbIX, U CKOPOCTHBIX [TOKa3aTeJieil COKPATUMOCTH Jie-
BOTO JKeJTyI0UKA U30JIMPOBAHHOTO CEP/IIa KaK B OJu-
JKaiileM, Tak M B oTAajeHHoM nepuoje (tabs. 1).
Cucrosnyeckoe JaBjieHre B KOHIE IIEPBBIX CYTOK
OKa3bIBAJIOCH CHIKEHHBIM HA 20% 110 CpaBHEHUIO C
KoHTpoJieM, a yepe3 7 u 30 cyrox — na 28% u 30% co-
OTBeTCTBEHHO. /luacronnyeckoe naBieHue B JKely-
JIOYKe B KOHIIE [IEPBbIX CYTOK IIPEBBIIIAI0 KOHTPOJIb-
Hble 3HaueHus B 1,6 pasa, a uepe3 7 u 30 cyTok — B
1,2 paza. AHQJIOTUYHO U3MEHSIUCh WM CKOPOCTHDIE
[IOKA3aTeJIN COKPATUMOCTU — CKOPOCTb COKPAIIIEHUST
U CKOPOCTDH PaccJIabJIeHs], YMEHbBIIAsICh B PA3JINU-
Hble cpoku HabsoneHust Ha 10—28% 110 cpaBHEHUIO
C KOHTPOJIEM.

CHumkeHre CUJIOBBIX U CKOPOCTHBIX IIOKa3aTe-
Jieif COKPaTUMOCTH, & TAK)Ke MOBbINIEHNE KOHEYHOTO

to 150 mmHg) in the perfusate; cardiac reoxygenation
with oxygen supply after the hypoxic test to estimate the
resistance of the cell membranes to the reactive oxygen
species.

Due to the functional limitations the hypoxic test was
carried out in the group I (7=16), the group I (n=18), the
group IIT (n=20), and the group IV (n=10). Tests for high
frequently rhythmic contractions and hyper-calcium test
were conducted in the group I (#=16); in the group II
(n=19), in the group III (n=21), and in group IV (n=10).

Twenty intact animals were included in the group IV
(control). The animals from all groups underwent the same
manipulation in one day.

Statistic data processing was conducted using the
software Statistica 6.0. The normality of distribution of
variables was assessed by (a) Kolmogorov-Smirnov criteri-
um, or (b) the rule of two and three sigma (o). The data,
which disobeyed the Gaussian statistics, were presented as
Me (LQ; HQ) and interquartile range (25 and 75 per-
centiles). Student's ¢-test was exploited to compare the
two sets of unrelated samples obeyed the normal distribu-
tion. Mann-Whitney test was used when the compared
variables from unrelated samples did not obey the rules of
normal distribution. A Wilcoxon criterion was used to
compare two dependent samples. The critical value for sta-
tistical hypothesis test was P=0.05, where the probability
of differences was over 95%.

Results and Discussion

As shown in Table 1 pancreatic necrosis result-
ed in reducing the power and speed parameters of left
ventricular contractility in the isolated heart both in
the nearest and remote periods. Systolic blood pres-
sure at the end of the first day was reduced by 20%
compared to the control group, and by 28% and 30%
7 and 30 days later, respectively. Diastolic ventricu-
lar pressure at the end of the first day exceeded 1.6
times the control value, and was 1.2-fold higher than
the control values when determined on days 7 and 30
post-induction. Contractility rate indices including
rate of contractility and rate of relaxation have been
similarly altered being decreased in different periods
to 10—28% compared to control.

Decreases in contractility power and speed val-
ues and increases of left ventricular end diastolic
pressure indicate a primary cardiac failure evidently
expressed in the early period of the study. However,
myocardium relaxation was considerably impaired
particularly in the remote periods of the study (30
days) due to energy metabolism violation or damage
of the membrane ionic pumps, especially Ca-pump of
sarcolemma and sarcoplasmic reticulum, or a conse-
quence of the combined effect of both factors [10]. It
was evidently manifested in inducing the high rate of
contractions. Thus, in transition from 120 min-1to
400 min" in the control group, a positive inotropic
effect (statistically significant increase of the systolic
blood pressure by 16%) was observed, and a negative
inotropic effect was registered in pancreatic necrosis
with the lowering of systolic blood pressure in one
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Ta6imua 1. Bausuue ocTporo JecTpyKTHBHOIO IIAHKPEATUTa HA COKpAaTUTEIbHyI0 pynkmmio cepaua (Me, LQ; HQ).
Table 1. Effect of acute destructive pancreatitis on the cardiac contractility (Me, LQ; HQ).

Groups of animals Systolic blood pressure,

Diastolic blood pressure,

Contractility rate, Relaxation rate,

mm Hg mm Hg mm Hg/sec. mm Hg/sec.
1 (n=16) 76.2* (71.3; 81.2) 6.2* (5.4; 6.4) 1291* (1105; 1314) 1105* (1023; 1116)
2 (n=19) 69.3* (64.4; 72.3) 4,7(4.2,4.9) 1568* (1413; 1610 1262 (1123; 1315)
3 (n=21) 67.5* (63.1; 69.5) 4,8% (4.3;5.2) 1639 (1511; 1702) 1221 (1106; 1301)
Control (n=10) 96.2 (93.1; 98.2) 3,8(3.6;3.9) 1779 (1602; 1813) 1342 (1302; 1425)

Note: * — P< 0.05 versus control.

Ipumeuanue: ja tabsui 1, 2: Groups of animals — rpymmnsl skuBoTHBIX; Control — kouTposb. Systolic blood pressure, mm Hg — cu-
CTOJIMYECKOE AaBaeHue, MM pT. cT.; Diastolic blood pressure — anacronnueckoe pasienune; Contractility rate, mm Hg/sec — ckopocts
cokpaieHust, MM pt. ct./c; Relaxation rate —cxopocts paccaabiennst. * — p<0,05 110 OTHOLIEHHIO K KOHTPOJIIO.

JIMACTOJINYECKOTO ABJIEHUS B JIEBOM JKEJTyI0UKe YKa-
3BIBAIOT HA IEPBUYHYIO CEPAEUHYIO HEAOCTATOUHOCTD,
OTYETJINBO BHIPAKEHHYIO yiKe B PAHHEM II€PUO/Ie Ha-
Guoterust. OIHAKO B OOJIbINEN CTENEHN HAPYIIAETCSI
pacciabJieHe MUOKap/ia, 0COGEHHO B OT/IaJIEHHBIE e~
puojbl Habuoerust (30 CyTOK), 94TO MOKET OBITh
CJIEJICTBUEM HAPYIIEHUsI €T0 SHEPreTUIECKOro 0OMe-
HA WU TIOBPEKIEHUST MEMOPAHHDBIX HOHHBIX HACOCOB,
B 1epByio ouepeb Ca-Hacoca CapKOJIEMMbI M CAPKO-
MJIA3MaTHIECKOTO PETUKYITYMa, OO CJIEJCTBUEM CO-
4eTaHHOTO JieticTBust o6oux (akropos [10].
OcobeHHO OTYETIMBO 3TO TPOSIBJISLIIOCH TPU Ha-
BSI3BIBAHUM BBICOKOTO PUTMa cokpaieHuil. Tak, npu
YBEJIMUEHUH YacTOThI cTUMyJistit co 120 mun" 10
400 My B KOHTPOJIE HAOJIOAAJICS TI0JI0KUTENbHbII
MHOTPONHBIN (G (eKT (CTaTUCTHYECKU 3HAYMMOE
yBeJINUeHe CHCTOJINYECKOro Aasenus Ha 16%), a na
(hoHe MaHKPEOHEKPO3a — OTPUIATETBHDIIT HHOTPOII-
Hblid a(hpeKT: yMEeHbIIeHUEe CUCTOINYECKOTO JIaBJie-
HUA yepe3 CyTKU B 2,7 pa3a, a uepe3 7 CyToKk — B 2,3
pasa. [lnacTtosinyeckoe gaBJieHye Mpu 3TOM BO3pacTa-
J10 6oJiee ueM B 3 pasa, CBUJIETEIbCTBYSI O KOHTPAKTY-
pax kapanoMuoIuToB. Yepe3 Mecsil mocje MOJIeJu-
pOBaHUsI TIAHKPEOHEKPO3a cepiila BooOIe He
YCBAMBAJIH CTOJIb YaCThIN pPUTM — HabJII01a1ach JIHOO
BBIPAKEHHAST aJIBTEPHAIINST COKPAIeHuit, b0 BO3-
HUKaIa (GUOPUILISIIINS JKETyI0YKOB,
OTpunaTeyabHblii UHOTPOTIHBIN 2 (EKT BbICO-
KOH 4YacTOThI COKpallleHul, 3-KpaTHOe IMOBBIIICHIE
JIUACTOIMYECKOTO JIaBJIEHUSI B JIEBOM JKEIYIOYKe
npu BHe3annom nepexojie co 120 no 400 coxparie-
HUil B 1 MUHYTY CBUIETEIBCTBYIOT O TIOBPEKIECHIN
MeMOPaHHBIX MEXaHU3MOB HOHHOTO TPAaHCIOPTA.
[MoBpeskmaiorcest, B iepByio odepens, Ca-nacoc cap-
KOJIEMMbI ¥ CapKOILIa3MATUYECKOTO PETUKYJIYMa,
Na-Ca-noHo0OMEHHBIII MeXaHU3M, OTBETCTBEHHBIC
3a OpicTpoe ynasnenue usbbiTka Ca2t us capkonas-
MBI U IHACTOJIMYECKOE pacciabieHue MHOKap/a.
ITO MOJIOXKEHYE TOATBEPKIAETCS OIMBITAMMU, B
KOTOPBIX cepziia mnepdy3upoBain PacTBOPOM C TI0-
BbILIEHHBIM B 3 pasa conepxanuem CaZ*. Kak usse-
crio, Ca2* urpaer K/04eByl0 PoOJib B IIPOIECCax
HOHHOTO TPAHCIIOPTA, SHEPTETUUECKOTO MeTab0JIn3-
Ma M B3aMMOJIEHCTBUSI ¢ COKPATUTEIbHBIMU GesiKa-

day later by 2.7, and by 2.3 times after 7 days.
Diastolic pressure was increased more than 3-fold,
indicating cardiomyocyte contracture. In a month
after the simulation of pancreatonecrosis the experi-
mental hearts did not assimilate this high rate of con-
tractions; a marked alternation of contraction rate or
ventricular fibrillation was observed.

In fact, the negative inotropic effect of high fre-
quency rate and a triple elevation of the diastolic
pressure in the left ventricle in the sudden transition
from 120 to 400 contractions in 1 minute evidence
the damage of the membrane mechanisms for ion
transportation. First of all, Ca-pump of the sarcolem-
ma and sarcoplasmic reticulum and Na-Ca-ion
exchange mechanisms responsible for the rapid
removal of excessive Ca2* from the sarcoplasm and
diastolic myocardium relaxation are damaged.

This was confirmed by experiments where the
hearts were perfused with a buffer with the triple
concentration of Ca2*. It is known, Ca2* plays a key
role in ion transportation, energy metabolism and in
interaction with contractile proteins, i.e. it deter-
mined the processes of contraction and relaxation of
the cardiac muscle and, based on the detected viola-
tions of myocardial contractile function in necrotiz-
ing pancreatitis, it was reasonable to assess the sensi-
tivity of isolated isovolumic contracting hearts taken
out at the different period after the simulation of
pancreatic necrosis to the changes of Ca2* rate in the
perfusate. This allows determining the damage of
sarcolemma and sarcoplasmic reticulum Ca-pump
responsible for the transmembrane transportation of
Ca2* and the role of these alterations in the devel-
opment of pancreatogenic cardiac failure.

Increasing of Ca2* in the perfusate from 2.5 to
7.5 mmol/l accompanied by moderate positive
inotropic effect in the hearts of the control group. In
15 minutes of hyper-calciemic perfusion the systolic
left ventricular pressure elevated from 96.2 (93.1;
98.3) mmHg to 114.4 (107.2; 121.4) mmHg, and the
diastolic pressure increased 1.6-fold from 3.8 (3.6;
3.9) to 6.3 (5.6; 6.8) mmHg.

Hearts from animals with simulated pancreatic
necrosis responded to hyper calciemic perfusion by
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MU, T.€. ONpe/iesIsieT MPOIecChl COKPANIEHUS U pac-
ciabjieHust cepiedHoit Mbimiipl. OCHOBBIBAsICh Ha
BBISIBJICHHBIX HAPYIICHUSX COKPATUTEIbHON (DYHK-
[ MUOKap/la TIPU MaHKPEOHEKPO3e, 1es1eco00pas-
HO OIIEHUTH YYBCTBUTEJIbLHOCTH H30JMPOBAHHBIX
M30BOJTIOMUYECKU COKPATIAIONINUXCS CeP/Iell, B3AThIX
B PasJInYHbIC CPOKHU TOCJIC MOJIEJTNPOBAHUS TTAaHKPE-
OHEKPO3a, K u3MeHeHuIo KonuenTpauuu Ca2t B nep-
(bysmonnom pactBope. ITO TIO3BOJUT B M3BECTHOM
Mepe CyIuTh O cTerenu mnospexzaenud Ca-Hacoca
CapKOJIEMMBI U CAPKOTLIIA3MATHUECKOTO PETUKYITYMa,
OTBETCTBEHHOTO 3a TPaHCMeMOPaHHBIH MEPEHOC
Ca2*, u posy 5TUX MOBpekAeHUI B (POPMUPOBAHIN
MAaHKPEATOTeHHOM HEeJIOCTATOUHOCTU CeP/IIIa.

Veennuenue konnenrpanun Ca2* B nepdysa-
Te ¢ 2,5 10 7,5 MMOJIb/JI CONPOBOKIATIOCH YMePEH-
HO BBIPA)KECHHBIM TOJIOKUTEJIbHBIM WHOTPOITHBIM
adexToM cepell KOHTPOJIbHBIX KUBOTHBIX. Yepes
15 MUHYT TULIEPKAIbIINEBON 1epdy3un CUCTOIIYE-
CKOE JIaBJIEHUE B JIEBOM JKEJIYyJI0YKe Y HIX BO3pacTa-
g0 ¢ 96,2 (93,1; 98,3) mm pt. ct. 1o 114,4 (107,2;
121,4) MM PT. CT., @ AMACTOJNYECKOE BO3PACTAJIO B
1,6 paza — ¢ 3,8 (3,6; 3,9) 1m0 6,3 (5,6; 6,8) MM pT. CT.

Cep/iia *KUBOTHBIX, Y KOTOPBIX MOJEJIMPOBA-
JI TTAaHKPEOHEKPO3, Ha TUTIEPKAIbIUEBYI0 TTepdy-
3UI0 OTBEYAJIM OTPUIATEIbHBIM WHOTPOIHBIM 3(h-
(bexToM — cTaTMCTUYECKN 3HAYMMBIM CHUKEHUEM
CHUCTOJIMYECKOTO JIABJICHUS B JKEJIYI0UKe B 2 pa3a u
3-KpaTHbBIM YBEJUUECHUEM JIMACTOJNYECKOTO JIaBJIe-
HUS 4epe3 CYTKH, 4-KpaTHBIM — 4Yepe3 7 CYTOK: C
4,7 (4,2;4,9) no 17,5 (16,4; 18,6) MM pT. cT.

Taxum 06pa3oM, OCJIe MOJICTUPOBAHUST TTAHKPE-
OHEKpO3a TIOBBINIAETCS 3aBUCUMOCTb COKPATHTEIh-
HOU (DYHKIIMY cepjilla OT KOHIIEHTPAIun Ca2t B mep-
(bysnonnom pactBope. Kak n3BecTHO, B HOPMAJIbHBIX
yCI0BUAX yBesudenue conaepxanns CaZ* Bo Buer-
Heii cpezie u capkoriazme akrusupyer Ca-AT®azy
CapKOJIEMMBI ¥ CAPKOIIJIA3MAaTUYECKOTO PETUKYIIYMa,
yBeauuuBaeT temn norsomenns Ca2t stumu mem6-
paHHBIMU cTpyKTypamu. Hapyiienue aToil Hopmasb-
HOM PeaKIny y cepiell sKUBOTHBIX, IePEHECTINX TTaH-
KPEOHEKPO3, CBU/ETEJIBCTBYET O MOBPEXICHUU
Ca-Hacoca, OTBETCTBEHHOTO 32 COKpAlleHUe W pac-
cirabJieHue CepeTHO MBIIIIIBL.

[pyruM oYeHb BaKHBIM IIATOTCHETUYCCKUM
(baxkTOpOM MaHKpPEATOTEHHOM KapAnOIEIPECCUU SIB-
agercd Tunokcus. [IpaBoMepHOCTb 3TOTO TOJIOXKe-
HUS TOATBEPKIAIOT PE3YJIbTaThl epdy3un M30JH-
pOBaHHBIX cepjell pactBopom Kpebca-Xensesaiita,
pO, xoroporo 6611 camzker ¢ 600 1o 150 My pr. cr. B
KOHTPOJIBHOI Cepuu B MEPBYI0 MUHYTY THIIOKCHYEC-
KOl 11epdy3nn CHUKEHHE CHCTOJMYECKOTO JaBJie-
HUST TIPOUCXOANIIO Ge3 YBEJTUMIEHUST JINACTOTIMIECKO-
ro jaBjieHus, T.e. 6e3 siBjeHUil KOHTpakTypbl. Co
2—3-it MUHYTBI JIMACTOJINYECKOE JIaBJieHNe HAuMHA-
JIO TIocTerneHHo Bo3pacrars ¢ 3,8 (3,6; 3,9) mm pr. cT.
u yepe3 15 mun pocrurano 11,4 (10,5; 12,1) mm pr.
CT., YTO CBUJICTEJIBCTBYET O TIOCTEIIEHHOM Pa3BUTUU

the negative inotropic effect, doubled statistically
significant reduction of the systolic pressure in the
ventricle, and tripled increase of the diastolic blood
pressure in a day and 4-fold increase after 7 days,
from 4.7 (4 2; 4.9) to 17.5 (16.4; 18.6) mm Hg,

Thus, after the simulation of pancreatonecrosis,
the dependence of the cardiac contractile function
from Ca2* concentration in perfusate was increased.
It is known that in the normal conditions the
increase level of Ca2* in the ambient and in the sar-
coplasm activates Ca-ATPase of sarcolemma and sar-
coplasmic reticulum and magnifies the absorption
rate of Ca2* by the membrane structures. Alteration
of this response in the hearts of rats with induced
pancreatic necrosis demonstrate the damage of the
Ca-pump responsible for the contraction and relax-
ation of the heart muscle.

Hypoxia is another important pathogenetic fac-
tor of development of pancreatogenic cardiac depres-
sion. The validity of this point was verified by stud-
ies of isolated hearts perfusion with Krebs-Henseleit
buffer without glucose, in which pO, dropped down
from 600 to 150 mmHg. In the control group during
the first minute of the hypoxic perfusion the lower-
ing of the systolic blood pressure was not accompa-
nied by the raising the diastolic blood pressure, i.e.,
without the phenomena of contracture. 2—3 minutes
later the diastolic pressure started gradual elevation
from 3.8 (3.6; 3.9) mmHg and in 15 minutes it
reached 11.4 (10.5; 12.1) mmHg, indicating the grad-
ual development of hypoxic contracture. Systolic
blood pressure dropped by 2.1-fold.

In the hearts of experimental animals with pan-
creatic necrosis the damaging effect of hypoxia was
most significant; contractures developing from the first
minutes of hypoxic perfusion stipulated the elevation
of the diastolic blood pressure by 2.6 times in a day, by
2,9 times in 7 days, and by 2.3 times in a month. A 15-
minute hypoxic perfusion significantly reduced the
systolic pressure in the left ventricle by 1.8-fold in a
day, by 1.9-fold in 7 days, and by 2.8-fold from 67.5
(63.1; 69.5) mmHg to 24.1 (22.5; 26.6) mm Hg in a
month. Thus, pancreatic necrosis reduces the cardiac
resistance to hypoxia, particularly at the level of Ca-
pump of sarcolemma and sarcoplasmic reticulum.

Recovery of myocardial contractile function of
the left ventricle after hypoxia elimination went dif-
ferently. Reoxygenation after hypoxic perfusion
enhanced the reduction of systolic and diastolic pres-
sure in the left ventricle of the isolated rat hearts.
Analyzing the recovery process after hypoxic cardiac
perfusion the dependence from the simulation of
acute destructive pancreatitis was clearly observed.
Elevation of the systolic blood pressure by 5%—10%
in average was evidently registered. On the other
hand, the diastolic pressure decreased in dynamics
and tended to the parameters in the control group,
however, it was less than the restoration of the car-
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TaGauna 2. Bausinue 0CcTPOro JeCTpyKTHBHOTO NAHKPEaTHTa
MPOTOK U30JUPOBaHHBIX cepaen (M*0o).

Ha noTpedJenne rmoKo3bl ¥ Bbixoa AcAT B KopoHapHbIit

Table 2. Effect of acute destructive pancreatitis on glucose intake and AST release into the coronary flow of isolat-

ed hearts (M*0).

Groups of animals Glucose, nM/min*g AST, IU/min*g
1 (n=16) 126+6.8* 404£20.1*
2 (n=19) 132+7.2% 343184*
3 (n=21) 145:9.3* 213165
Control (n=10) 109+5.8 216+10.1

Note: * — P< 0.05 versus control.
IIpumeuanne: Glucose, nM/mine*g — rmokosa, HMosb/MuH*T; AST,
KOHTPOJIIO.

TUTIOKCUYECKON KOHTPAKTYpbl. CHCTOINYECKOE JIaB-
JieHue YMEeHbIuI0ch B 2,1 pasa.

Jl71g ceprell JKHBOTHBIX € TIAHKPEOHEKPO30M IO~
BPEKAAIONNI 3((hEKT THITOKCUU OKasaicst boJiee Try-
GOKUM: KOHTPAKTYPbI, PA3BUBASICh C TIEPBBIX MUHYT TH-
MOKCUYECKOiT riepdysun, 00yCJIOBIMBAIIN TTOBBIIIEHIE
JIMACTOJINIECKOTO JIABJICHUS Yepe3 CyTKU B 2,6 pasa, dye-
pe3 7 cyTok — B 2,9 pasa, a uepe3 mecsi — 2,3 pasa. 15-
MUHYTHasI TUTIOKCHYecKad 1epdysus CTaTUCTHYCCKU
3HAYMMO YMEHBIIIAJIA CUCTOJNYECKOE JIABJICHUE B Jie-
BOM JKeJIyJIOUKe cep/iia yepe3 cyTku B 1,8 pasa, uepes 7
cytok — B 1,9 pasa, a uepe3 mecsiit — B 2,8 pasa: ¢ 67,5
(63,1; 69,5) MM pT. cT. 110 24,1 (22,5; 26,6) MM pT. cT. Ta-
KuM 00pa3oM, MaHKPEOHEKPO3 CHILKAET PE3UCTEHT-
HOCTb cep/iia, B yacTHocT — Ca-Hacoca CapKOJIeMMBI
1 CapKOTIJIa3MAaTHYECKOTO PETUKYJIYMA, K TUTIOKCHM.

BoccranoBienue cokpaTUTeNbHOU (GyHKIUT
MUOKap/Ia JIEBOTO JKeJIyI0UKa CEep/IIa TOCe yCTpaHe-
HUA TUTIOKCUH TIPOUCXOIAIIO TTI0-Pa3HoMy. B yacTHOC-
TH, PEOKCUTEHAIIHS TTOCJIe TUTIOKCUYECKOH TTepdy3nn
CIocoOCTBOBAIA MOBBIIEHUIO CUCTOJMYECKOTO U
CHWKEHUIO IMACTOJTMYECKOTO JIABJICHUS B JIEBOM JKe-
JIyTOYKe N30JTMPOBAHHBIX cepiell Kpbic. [1pu ananmse
BOCCTAHOBJIEHHUS CUJIOBBIX TIOKa3aTeJsieil CokpalieHni
cep/IIia mocJie THMOKCHYECKol 1mepgy3un 4eTKO po-
CJIEKUBATTM 3aBUCHUMOCTb OT MOMEHTA MOJIEJTMPOBa-
HUSA OCTPOTO JIECTPYKTUBHOTO naHkpearuta. OTuer-
JIUBO BBIABJAIN YBEJWYEHHUE CUCTOJTMYECKOTO
naBieHust B cpendHeM Ha 5—10%. /lmactommdeckoe
JlaBJIeHUE, HAIPOTHUB, B JMHAMUKE YMCHBIIAIOCH U
CTPEMUJIOCH K TIOKA3aTeJIIM KOHTPOJBHOM TPYIITIBI,
OJTHAKO 3TO MPOUCXO/IUTIO B MEHBIIEH CTEeHU, YeM
BOCCTAHOBJICHUE CHCTOJNYECKON (DYHKIIMM cepzerl,
CBUJIETEJIBCTBYS O COXPAHEHUH OCTATOUHBIX SBJICHUIA
TUTIOKCUYECKONW KOHTPAKTYPhl MHOKap/ia. 3aKOHO-
MEPHO TIPE/IOJIOKUTD, YTO CTOJb Pa3HOHAIIPABJICH-
HbIe BpeMEHHbIC U3MEHEHUS YYBCTBUTEIBHOCTU K I'H-
MOKCUYW W30JUPOBAHHBIX cepJel] KUBOTHBIX, Y
KOTOPBIX MOJIEJTMPOBATIN OCTPBIA /1eCTPYKTUBHBIN
MAHKPEATUT, WHIYIIMPOBAHDI IOTIOJTHUTETIBHBIM BO3-
JIeiiCTBUEM TTAHKPEATOTeHHBIX (pakTOpoB (PUCYHOK),
MOSBJISABIINXCA B KPOBU U TKAHAX TUX KUBOTHBIX U
OKA3bIBABIINX KapJAMOTPOITHOE Biausgaue [12].

B aTux ke vccaeoBaHUSAX OJJHOBPEMEHHO C pe-
TUCTpaIyeil COKPaTUTEJbHON (DYHKIIMM MHOKapza

IU/min*g — AcAT, ME/Mua—r. * — p<0,05 10 OTHOIIEHHIO K

diac systolic function, indicating on keeping of resid-
ual effects of hypoxic myocardial contraction. It has
been supposed, that such multidirectional temporary
changes of sensitivity to hypoxic isolated rat hearts,
where acute destructive pancreatitis was simulated,
were induced by additional pancreatogenic factors
exposure (Figure), detected in the blood and tissues
of animals and having a cardiotropic impact [12].

In these studies, myocardial contractile func-
tion and AST release from cardiomyocytes into the
coronary flow and glucose consumption by 1 mmHg
of the developed pressure were observed (Table. 2).
Leakage of enzymes into the coronary flow a day after
the simulation of pancreatic necrosis was increased
by 87%, and by 59% was over a control values a week
later, reflecting alterations of sarcolemma of car-
diomyocytes and AST release in the perfusate, which
did not differ from the control group a month later.

Under cardiac hypersensitivity to oxygen
insufficiency, the deficit of energy supply for car-
diomyocytes, inadequate mechanisms for maintain-
ing of Ca optimum concentration in cytoplasma
became evident. It could be assumed that the mito-
chondrial dysfunction and destabilization of mito-
chondrial membranes [13, 14 exacerbate the deficit
of energy-rich synthesis [ 15, 16]. Mitochondrial dys-
function did existed because of evidence of wasteful
consumption of glucose by the rat hearts in necrotiz-
ing pancreatitis: a day intake of glucose by the left
ventricle per each mmHg increased by 21% in 7 days
and by 33% in a month later.

Conclusion

Most important pathogenetic factors of meta-
bolic alterations in the heart that led to development
of prolong cardiac depression included hypoxia, car-
diomyocyte membrane destruction, mitochondrial
dysfunction, early endotoxemia and reactive oxida-
tive species [12, 14]. These factors and their negative
impact on the heart were discovered by assessing the
impact of blood components of rats with acute
destructive pancreatitis on the intact hearts.
Presumably, the influence of various pathogenic fac-
tors on the metabolism and the structural integrity
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onpesiesisiyin Bbixoj AcAT 3 KapiuOMUOIIUTOB B KO-
POHAPHBIIT TIPOTOK 1 NOTPeOIeH e TI0K03bI Ha 1 MM
PT. CT. pazBuBaeMoro jaasjenusi (tabi. 2). Yreuka
(hepMeHTOB B KOPOHAPHBII ITPOTOK YePe3 CYTKH TTOCIe
MOJIEJIUPOBAHUST TTAHKPeOHeKp3a Bo3pocaa Ha 87%,
Yyepe3 HeJleJIio [IPEBBIIIATA KOHTPOJIbHbII yPOBEHD HA
59%, 4TO KOCBEHHO YKa3bIBAJIO HA MOBPEKIEHUE Cap-
KOJIEMMBI KapIMOMUOIINTOB, a YepPe3 MECSIIl BBIXOJL
AcAT B nepysar He oTMYAICS OT KOHTPOJIS.

B ycnoBuax moBblllieHHONH 4yBCTBUTEIbHOCTH
cepliell K KUCTOPOAHON HEOCTAaTOUHOCTH, Aeduiiura
cyOCTPATOB BHEPrETHYECKOTO 00eCTIeYeHHsT Kap/Ino-
MUOITMTOB, HETIOJHOIIEHHOCTU MEXAHW3MOB IOJIep-
JKAHUST OTNITUMAIbHON KOHIIEHTPAIIUY [IUTOILIA3MATH-
YeCKOr0  KaJblMsl — JIOTUYHO  IIPEIIOJIONKUTH
JChYHKIMIO MUTOXOH/IPUN U JeCTAOUIM3AIIINI0 MU-
TOXOHIpUAIbHBIX MeMOpan |13, 14], kotopsie, ¢ of-
HOI CTOPOHBI, elie GOoJIblle YCUAUBAIOT AnucOaniaHe
BHYTPUKJIETOYHOTO KAJIBIIHS, C IPYTOil CTOPOHBL, YCY-
ry6uistior sieuiut cuHTesa Makpospros |15, 16]. O1-
pPaKEHHEM MUTOXOHIPUAIBHON AUCHYHKIIUE ObLIO
HEIKOHOMHOE PACXOI0BAHUE TJIIOKO3bI CEPAIIAMU JKHU-
BOTHBIX TIPU TAHKPEOHEKPO3E: Yepe3 CyTKU moTpediie-
HUe [JIIOKO3bI Ha KAXK/IBIIl MM PT. CT. PA3BUBAEMOTO Jie-
BBIM JKEJTYIOUKOM Ccep/Iiia Bo3pacrtaso Ha 15,5%, uepes
7 cytok — Ha 21%, a yepe3 mecsiip — Ha 33%.

3axiaoueHue

Taxum 06pa3oM, BbISIBJEHHOE BPEMEHHOE Pa3Jii-
Y1e CUJIOBBIX M CKOPOCTHBIX MTAPaMETPOB COKPAIICHUSA
MHUOKap/a, yTeuku (hepPMEHTOB B KOPOHAPHBIH MTPOTOK
U YTUJTU3AIIUH TJIFOKO3bI MUTOXOH/IPUSIMU MOKET OBITh
06YCIIOBJIEHO PA3JIMYHBIM 110 BPEMEHU BJIMSIHUEM Ha
MHUOKap/l TATOTeHHBIX (DAKTOPOB MAHKPEATOTEHHOTO U
HelaHKpeaToreHHoro npoucxoxaennd [12]. Ha nam
B3TJISA/I, BAKHEHIIUME MATOTCHETHYECKUMU (haKTopa-
ME (DYHKIIMOHAIBHO-META00IMUECKIX TTOBPEKIEHNUI
cepaia ¢ (GOPMHUPOBAHUEM JIJIUTEIBHOW KapAuojie-
MPECCUU SIBJISTIOTCST THITOKCHSI, IECTPYKIINST MeMOpaH
KapZIHOMUOIMTOB, HAPYIIeHHe OMOIHEPTETUKI BCJIE/-
CTBME MUTOXOHIPUAIBLHON MUCHYHKIINHU, a TaKKe —
SHJIOTOKCEMUSI U aKTHBAIUST TIPOIIECCOB CBOOOIHO-Pa-
JMKAIbHOTO OokucaeHud [12, 14]. 9tu dakropsr 1 ux
HETaTUBHOE BJIUSIHUE HA cepjiiie ObLIN yCTAaHOBJIEHDBI
GJraroziapst OIleHKe U30JIMPOBAHHOTO BJIUSTHUST KOMIIO-
HEHTOB KPOBM KPBIC C OCTPBIM JICCTPYKTUBHBIM ITaH-
KpeaTuTOM Ha MHTAKTHbIE cep/ilia. BeposaTHO, BIusSHIE
Pa3JIMYHBIX [ATOTEHHBIX (hPAKTOPOB Ha MeTabOJM3M U
CTPYKTYPHYIO IIEJIOCTHOCTh KAPANOMHUOIIUTOB CO Bpe-
MEHEM HE YMEHBIIAETCs], a IPUOOPETAET HOBbIE KOJIV-
YeCTBEHHbIE W Ka4eCTBEHHbIE MposiBieHus. B momod-
HEHUE K W3BECTHBIM MEXaHM3MaM, OKa3bIBAIOIINM
MOBpEsKAAIONIee JACHCTBIE HA MHOKAp/ TIPU OCTPOM
Pa3BUTUH BOCIIATICHUS MTO/KETYI0YHOM JKeJIe3bl TPH-
COCIMHSTIOTCS HOBBIE TTATOTeHHBIE (DAaKTOPBI, TAKKE KaK
AyTOMMMYHHAs BTOPUYHAS aJIBTEPAINS U Pa3pacTaHue
coeuHUTEIbHON TKaHu [17].

of cardiomyocytes have not been reduced during the
time, however, new quantitative and qualitative
manifestations are observed. In addition to known
mechanisms of myocardium damage in rats with
induced acute pancreatitis, novel pathogenic factors
such as autoimmune secondary alteration and con-
nective tissue proliferation have been added [17].

Our study revealed the regularities in power
and rate parameters in isolated isovolumic heart in
rats under permanent monitoring of the main
parameters of heart function during prolonged
time frame following modeling of acute destruc-
tive pancreatitis.

The shifting of key pathogenetic factors effecting
the cardiac tissue was registered. In acute pancreatitis.
the signs of cardiomyocyte alterations by aggressive
pancreatic enzymes, a myocardial depression factor,
and toxins initially prevailed. Hypoxic damages and
inflammation lesions of vascular wall manifested in
excessive proliferation of the connective tissue cells in
the myocardium seem to play a dominant role in acute
pancreatitis [12, 17]. Then, the changing the domi-
nant dysfunction of myocardium in early acute
destructive pancreatitis to systolic dysfunction
occured, that could be considered as a consequence of
a later inflammation within the pancreas. However, if
the diastolic dysfunction was mainly associated with
damage of calcium pumps and imbalance in the system
of pro- and anti-oxidants [17, 18], the cause of systolic
dysfunction appeared to be alterations in oxidation-
reduction processes stipulating the inefficient metab-
olism of glucose as an energy substrate.

B xo0j1€ IPOBEIEHHOTO UCC/IEI0BAHNST OBLIH BbI-
SBJIEHBI 3aKOHOMEPHOCTH WM3MEHEHUS CHUJIOBBIX M
CKOPOCTHBIX MapaMeTpoB PabOThl M30JUPOBAHHOTO
M30BOJIIOMUYECKU COKPAIIAIOIIETOCs CePAIla KPbIC ¢
KOHTPOJIEM OCHOBHBIX TapaMeTPOB €To (hyHKIIMOHMU-
POBaHUA ¥ y4eTa JAaBHOCTU MOJIETUPOBAHUS OCTPOTO
JIECTPYKTUBHOTO TTAHKPEATUTA M CTAJUU €TO Pa3BU-
tug. OTMeueHa cTafiniiHas CMeHa KJII0YEBbIX TaTore-
HeTHYecKnX (haKTOPOB, BO3IEHCTBYIONINX HA CEPAEY-
HyI0 TKaHb. B mepmojp OCTporo BOCHAJEHUS
MPEBAIMPYIOT MPU3HAKK AJIBTEPATUBHOTO TIOBPESK/IC-
HUST KapAUOMUOIUTOB arpeCCUBHBIMI KOMIIOHEHTA-
MU — MaHKpeaTnyecKuMu hepMeHTamMu, (HhaKTopoM
JerIpeccuu MUOKap/a, TOKCUHAMU, B IEPUOJL JKe XPO-
HU3AIUU TIPOTIeCca B TTO/IKEIYI0OUHON JKesie3e MpeBa-
JIIPYIOIYIO POJIb TIPHOOPETAIOT THIIOKCUYECKHE TI0-
BPEXKICHUA W  BOCHAJUTEIBHOE  TOpPaKEHUE
COCYIHICTOI CTEHKH, PEATH3YIONIHECS] B U30BITOYHOM
paspacTaHUM COEJIMHUTENBHON TKAaHU B MHUOKAp/IC
[12, 17]. OTMeuena xapakTepHasi CMeHa MTPEBAJINPO-
BaHUs [UACTOJIMYECKON AUCHYHKIIMM MUOKapaa Ha
PaHHUX CPOKAX OCTPOTO JIECTPYKTUBHOTO TTAHKPEATH-
Ta HA CUCTOJIMYECKYIO AUCHYHKIHIO, HAOIIOIAEMYIO
Ha MO3/IHUX CTAUSAX PA3BUTHUS BOCHATIEHUS B ITOIKE-
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JaynouHoil kesnese. [Ipu atom, ecan nuactosmyeckast
MuchyHKIUSA B OCHOBHOM CBSI3aHA C MTOBPEKICHUEM
KaJIbI[HEBBIX HACOCOB U JIUCOAIAHCOM B CUCTEME ITPO-
n aaTrokcuzanTos [18, 19], To npuunHoii cuctomm-
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IIPU ITEPOJIOMAX BEJIPA 1 KOCTEIM TA3A.
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Free Radical Oxidation Induced by Iron Metabolism
Disorder in Femoral and Pelvic Fractures
and Potential for Its Correction

Y. P. Orlov, A. V. Ivanov, V. T. Dolgih, N. V. Govorova, V. N. Lukach

' Omsk State Medical University Ministry of Health of Russian Federation,
12, Lenin St., Omsk 644099, Russia
* City Clinical Emergency Hospital N1,
9, Pereleta St., Omsk 644099, Russia

ITexs. OnpesesnTh MATOTEHETHIECKYTO 3HAYMMOCTD HOHOB JKeJie3a B aKTUBAIINH TIPOIECCOB CBOOOHO-Pa/IH-
KaJIbHOTO OKWCJIEHHS TIPU TPABMATHYECKON 60Je3HI 1 060CHOBATH a(h(HEKTHBHOCTH MCITOJIb30BaHNUS fecepasa B
KOMILJIEKCHOM Teparuu aToH MaToJI0THN.

Marepuasst 1 MeTObI. V3ydeH oOMeH jkeJie3a 1 MHTEHCHBHOCTD TTPOIECCOB CBOGOHO-PaIMKAIBHOTO OKUCTIE-
Hust y 30 TpaBMUPOBaHHBIX HocTpagasiiux. [locTpagasuive ObLIM PAHAOMU3MPOBAHBI ¢ YYETOM T10J1a, BO3PACTA 1
TSIKECTH TPABMBI Ha /1Be TpyTIbl. B I rpymmy (7=15) Bomwm TpaBMUPOBAHHbIE, KOTOPHIM ITPOBOIIIN CTAHIAPTHYIO
naTeHcuBHyIio Tepanuio. Bo II rpynmy (n=15) BK/IOUeHbI TOCTPAIABIITIE, KOTOPHIM B TPOTPAMMY MHTEHCHBHOI Te-
pamuu TpaBMaTu4ecKoil GoJie3Hn BrIouann gechepal B 1o3e 8 MI/Kr 2 pasa B CyTKH ¢ HHTepPBaJIoM B 12 yacos.
Konrposbnag rpynmna npejcrasiaena 10 310poBbiMu JuiiaMmu Toro ske Bozpacra. [Ipu rocrinranusanun, a Takke Ha
3-u—5-¢ CyTKM WCCIe0BATN KOHIEHTPAIMIO 00IIero U cBOOOJHOTO reMOrJoOuHa, ChIBOPOTOYHOTO Kejie3a |
TpaHcheppuHa, OOILYI0 aHTHOKCUAAHTHYIO aKTUBHOCTD CHIBOPOTKU KPOBU, MHTEHCUBHOCTH MPOIIECCOB CBOOOIHO-
PAMKAIBHOTO OKMCJACHUST METOAOM FeZ -MHIynMpOBaHHON XEMUITIOMUHECIICHIINE, TIOKA3ATEIN CUCTEMbI TEMO-
crasa. [TapameTpbl CUCTEMHOI reMOAMHAMUKY UCCJIEI0BAJI METO/IOM MHTErpaibHOi peoBasorpaduu. CratucTu-
Y4eCcKyI0 00paboTKy ITPOBOIMIIN C MCIIOJb30BAHUEM MTAKeTa IIPUKJIAMHBIX CTATHCTIYECKIX IIporpamMm Biostat u MS
Excel. Pesysibrarsl mpejictaBjieHbl B BUIE CPEHETO 3HAYEHUS] M CPEHETO KBAJAPATHYHOTO OTKJIOHEHUsT (M*0).
[l mpoBepkm rumioTes uctoab3oBanu kputepun CtoionenTa (¢) 1 Manna-Yutau. Kputndyeckuit yposenb 3HauM-
MOCTW TIPH TTPOBEPKE CTaTHCTHUECKUX ThmoTe3 — p=0,05.

PeByJIbTaTbI. yCTaHOBJIeHO, 4TO IIpr TpaBMaTH‘{ECKOfI 6os1e3HM HapyuieHusa obMeHa Kejesa COIIPOBOKAAIOTCA
BHYTPU- 1 BHECOCY/IUCTBIM I'eMOJIN30M, 130BITKOM MOHOB BOCCTAHOBJIEHHOTO JKeJie3a, KOTOpbl€ KaTaJIM3UPYIOT pe-
AKIInn CBO6OHHO'paZII/IK8.JHJHOFO OKHMCJIEHUA, O6yCJIOBJII/IBaIOT HEAOCTATOYHOCTb aHTI/IOKCI/IZIaHTHOI;'I CUCTEMBI U Ha-
pyHmeHmAa B CUCTEME TeMOCTa3a 1 L[CHTpaJIbHOfI TreMOJIMHaMHKN.

3akmouenue. VcnosnbzoBanue gechepania criocoOCTBYET CHUKEHUIO B CHBIBOPOTKE KPOBM YPOBHS BOCCTAHOB-
JIEHHOTO »KeJjie3a, YMEHbIIEHNI0 MHTEHCUBHOCTH IIPOLECCOB CBOOOAHO-PAANKAIbHOTO OKHMCJIEHMUSI, YCTPAHEHHUIO
paccTpoiicTB, KaK B CUCTEME TeMOCTa3a, TaK U CUCTEMHOI TeMOJIMHAMUWKH, YTO TTO/ITBEPIK/IAET MATOT€HETUIECKYIO
POJIb HOHOB JKeJle3a B Pa3BUTHU TPABMATHIECKOI GOJIE3HU.

Kmoueevte cnosa: mpasmamuvdecKasi 60Jl€3Hb,' obmen Jicenesa, AHMUOKCUOAHMHAS AKMUBHOCMb, aectj)epaﬂ
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Meraboanueckue HapyHIEHWI IIPU KPUTUIECCKUX COCTOSTHWMIX U UX KOPPERUIMSI

Objective: To determine the pathogenic significance of iron ions in the activation of free radical oxidation in trau-
matic disease and valuate the efficacy of Desferal in the complex therapy of patients with femoral and pelvic fractions.

Materials and methods. Iron metabolism and the intensity of free radical oxidation have been studed in 30
patients with traumas. The patients were randomized into two groups by gender, age and the severity of injury.
Group I (n=15) included the injured patients who received the standard intensive therapy. Group II (n=15)
included the patients who were treated with Desferal of 8 mg/kg twice daily in 12 hours along with the intensive
therapy. The control group comprized of 10 healthy individuals of the same age. The concentration of total and free
hemoglobine, serum iron, transferrin, total antioxidant activity of blood serum, the intensity of free radical oxida-
tion by the Fe2*-induced chemiluminescence and hemostatic parameters were studied on admittance as well as on
3rd and 5th day of hospitalization. The parameters of sistemic hemodyamics were checked by integral rheovasog-
raphy. Statistical processing of data was carried out using Biostat and MS Excel software. The results were pre-
sented as a mean and standart deviation (M=*0). The Student’s (¢) and Mann-Whitney tests were used to prove
the hypotheses. The critical level of significance was P=0.05.

Results. It was determined that the disorders of iron metabolism in patients with traumatic disease were
accompanied by intra- and extravascular hemolysis, the excess off reduced iron ions catalizing the free radical
oxidation, and failure of antioxidant system and disorders of hemostatic system and central hemodynamics.
Desferal lowered the level of reduced iron in blood serum, diminished the intensity of free radical oxidation and
eliminated the disorders in hemostasis and systemic hemodynamics.

Conclusion. Data confirm the pathogenic role of iron ions in the development of traumatic disease and demon-
strate the potential of Desferal to correct the trauma-induced alterations of oxidant-antioxidant system in

patients with femoral and pelvic fractions.

Key words: traumatic disease; iron metabolism; antioxidant activity; Desferal
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BBenenne

[Tpu KPUTHYECKUX COCTOSHUSAX, KaK YCTAaHOBJIE-
HO, OTMEYAETCS] AKTUBAIIUS [TPOIIECCOB CBOOOIHO-pa-
mukanbHoro (CPO) 1 mepekncHoro OKucJAeHus Jiu-
muoB (TTOJT) [1, 2]. Tpasmatuueckast 6osesub (TH)
WHIYIUPYETCS MHOXKECTBEHHBIMU  TIepeJIOMaMu
JUIMHHBIX TPYOUaThIX KOCTEH, KOCTEH Taza, 4To CO-
MTPOBOKIAETCST BBIXOJIOM KPOBU BO BHECOCYIUCTOE
MPOCTPAHCTBO € (POPMUPOBAHMEM MEKTKAHEBBIX,
BHYTPUIIOJIOCTHBIX 1 3a0PIOITMHHBIX TEMATOM, B KO-
TOPBIX 3PUTPOIUTHI TTOZIBepraoTcs remosusy [3]. Oc-
BoOOMBIIMECS IPU HTOM HOHBI Fe2* Hapymator pas-
HOBecUe MEKITY MIPOOKCUIAHTAMU u
AHTUOKCUJIAHTAMM, YBEJIWUMBAIOT IMPOJAYKIIUIO aK-
TUBHBIX POPM KUCJIOPO/IA, YCYTYOJIsIst OKCUAATUBHBIN
ctpecc [3]. B pesysbraTe reMoJin3a 3puTpOIUTOB OC-
Bo6oxmaercsa ot 600 o 1000 Mmr xesesa, HO cuCTEMA
TPAHCIOPTA U €r0 YTUJIM3AIUU MOXKET IePEHeCTU
tos6K0 0T 50,1 10 98,4 mr [3, 4]. JKeneso paspyiien-
HBIX SPUTPOIUTOB JJIUTETHHOE BPEMS OCTAETCS B
TKaHSIX U HEJOCTYITHO Jist Tpancdeppuna. Takum 06-
pasom, ipu Th B panHeMm 1niepuo/ie pe3ko yBeJanunBa-
ercsl KoHleHTpanus nonos Fe2* B mupkympytomieii
KPOBH B pe3yJibraTe UX BcacbiBaHus u3 rematoM. Ha
CETOJHSIIITHUN JIeHb U30BITOK HMOHOB HECBSI3AHHOTO
JKeJIe3a MOSKHO YCTPAHWUTD € TIOMOIIBIO JIEKAPCTBEH-
HBIX [IPETapaToB — XeJIaTOPOB, KOTOPbIE MUPOKO UC-
MOJIb3YIOTCSI B TeMaTOJIOTHYeCKOil IpakTuke. B man-
HOM cuaydae jnecheparn, Kak MPEIACTaABUTEJD
XeJIATOPOB sKejie3a, HauboJiee OBICTPO CBSI3BIBAET
Fe2*, o6pasys npu 5ToM (pepprUOKCaMUH, SBJISAIONINI-
cd BOJIOPACTBOPUMBIM coeiMHEHUEM. BaxkeH TOT
(bakr, uTo CBsI3BIBaHIE CBOOOIHOTO JKeesa aectepa-

Introduction

The activation of free radical oxidation (FRO)
and lipid peroxidation (LPO) are common in critical
illness [1, 2]. Traumatic disease (TB) is induced by
multiple fractures of long and pelvic bones and
accompanied by blood release into the extravascular
space with further development of intertissue, intra-
cavitary and retroperitoneal hematomas where the
erythrocytes are exposed to hemolysis [3]. Released
Fe2* ions alter the balance between pro-oxidants and
antioxidants increasing the production of reactive
oxygen intermediates that aggravate the oxidative
stress [3]. Due to erythrocyte hemolysis, 600 to 1000
mg of iron is released, however, the transport and uti-
lization systems are capable to transfer only limited
nu,ber of Fe2* ions varying from 50.1 to 98.4 mg [3,
4]. Tron in destroyed red blood cells remains in the
tissues for a long time and is not available for trans-
ferrin. Thus, in early TB Fe2* ions concentration in
the circulating blood dramatically increases due to
their absorption from hematomas. Currently, the
excess of unbound iron ions can be eliminated by
chelators, which are widely used in hematology. In
this case, an iron chelator desferal binds Fe2* with
ferrioxamine that is a water-soluble compound. The
most important fact is that the free iron binding by
desferal is much stronger than binding by transferrin
(desferal 0.01 mg binds 9.35 mg of elemental iron).
According to E. Cadet et al., desferal binds iron and
rapidly penetrates into the extracellular fluid, cells
and mitochondria thus reducing the effect of iron on
lipid peroxidation [5]. Therefore, the burning issue is
to reveal and confirm the damaging effect of iron ions

OBIUAA PEAHMMATOAOTI WS, 2016, 12;

www.reanimatology.com

27



28

DOI:10.15360,/1813-9779-2016-1-26-34

Metabolic Disorders in Critical States and Their Correction

TaGauna 1. PacnpeziesieHue TpaBMHPOBAHHbBIX NAMEHTOB 1O rpynnam a6e. (%).
Table 1. Randomization of injured patients into groups abs. (%)

Parameters Values of parameters in groups
I (n=15) I (n=15)

Age, yeas 33.8+6.2 36.3+5.4
Gender:

male 8(53.3) 10 (66.6)

female 7(46.7) 5(334) (7=0.1, d=1; P=0.05)
Trauma:

pelvic fracture 15 (100) 15 (100)

femoral fracture 11 (73) 12 (80)

fracture of both femoral bones 13 (86.6) 13 (86.6)

ribs fracture with hemopneumothorax development 7 (46.7) 9 (60)
Volume of infusion therapy, ml (colloids/crystalloids/FFP/packed RBCs):

15t day 1500,/1500,/500/500 1500,/1500/500,/500

30 day 1000,/1500/500,— 1500,/1500,/500,/—

5t day 500,2000,/—/— 500,/2000,/—/—
ALV, patients/days 6/25(40%) 4/25(26.6%)
APACHE 11, score

15t day 17.1£1.4 17.4+2.2

3d day 16.7+2.3 13.4%2.5

5th day 9.8+2.6 8.3+2.7

Note: FFP — fresh frozen plasma; packed RBCs — packed red blood cells. No statistically significant differences among groups.

IIpumevanue: /g tabaur 1—4: Parameters — noxasaresu; Values of parameters in groups — 3HaueHust okasaredeii B rpymnmnax; day —
cyTku. Age, yeas — Boapacr, jieT; Gender: male, female — mour: Mmyskunast, skeniabr; Trauma — TpaBma; pelvic fracture — mepesom kocreit
taza; femoral fracture — nepesnom Geapennoii kocry; fracture of both femoral bones — nepenom 2 Geapennbix kocteii; ribs fracture with
hemopneumothorax development — nepesom pebep ¢ dhopmupoBatuem remonuHeBMotopokea; Volume of infusion therapy, ml (col-
loids/crystalloids/FFP/packed RBCs) — O6bem uH(py3HMOHHOH Tepanuu, M (KOJIOWUIbI/KPUCTAIION/BI/CBEKE3aMOPOKEHHAST
iasma,/apurporTaptas Macca); ALV, patients/days — MBJI, yenoBek/cyTok; score — Gamibl (31ech 1 B Tabi. 2). Crarueruniecku

3HAYMMbIX paSquyuZ MEXKAY I'pyIIiaMu HeT.

JIOM TIPOMCXOJIUT HAMHOTO CUJIbHEE, YeM 3TO JIeJIacT
tpaucheppun (0,01 mr nechepasa csazbiBaer 9,35 Mr
asieMeHTapHOTo Keqe3a). ITo muenuio E. Cadet et al.,
OBICTPO MPOHUKAST BO BHEKJETOUHYIO JKUIKOCTH, B
KJIETKY ¥ MUTOXOH/IpUH, flechepasl CBSA3BIBAECT JKeJie-
30 U TEM CaMbIM CHU)KAET BJIUSHUE JKese3a Ha aKTH-
BaIlIO TIPOTIECCOB MEPEKUCHOTO OKUCTICHUS JIUTIU-
noB [5]. B 9T0i1 cBS3U aKTyaJbHBIM TIPECTABISIETCS
BBISIBJICHIEC MEXaHW3Ma MMOBPEK/IAIONIETO JACHCTBUS
MOHOB KeJe3a, KaK 9HIOTeHHOTO TOKCUKAHTA U aK-
TUBHOTO «YY4aCTHUKA» aKTUBAIUU MTPOIIECCOB JINTIO-
HEePOKCUAIINY, OOYCJOBJIUBAIONINX PA3BUTHE I10-
JIMOPTAHHOM HEMOCTATOYHOCTU TPU KPUTHUYECKUX
COCTOSTHUSIX B CBSI3U € OOIIMPHBIMU TPABMATHUECKU-
MU roBpexjaeHusmu [3].

Ienb wccaeoBaHus — ONPENEJIUTD TATOTeHe-
TUYECKYI0 3HAYMMOCTb MOHOB Kejie3a B aKTUBAIIUU
MIPOIECCOB CBOOOTHO-PATUKATBEHOTO OKUCJIECHUS TIPH
TpaBMaTHYeCKOi 6oJe3HN 1 060CHOBATH AP hEKTUB-
HOCTb WCIIOJIb30BaHUS Jechepaia B KOMILJIEKCHOM
Tepanuu 3ToH MaToJIOr1H.

Marepuan u MeTobI

O6cnenoBano u nposedero 30 mocTpagaBIinX ¢

Tb (13 xenmmu u 17 mysxunn) B Bodpacre 34,3%2,7 Jer,
MOCTYIABIIUX C [lepeioMaMu OelpeHHbIX KocTel, pebep u
KOCTel Tasa, COMPOBOKAABIIUXCS OOIIMPHBIME MEKMbI-
MIEYHBIMI TEMATOMAMU U FeMOITHEBMOTOPAKCOM (TabJr. 1).
TskecTb 0OIIEro COCTOSIHUST OINEHUBAIN IO IIKAJE
APACHE I1I. IlauuenTbl ObLIM PAaHIOMUSUPOBAHbL C yue-
TOM T10JIa, BO3PACTA M TSIXKECTU TPABMbI HA JIBE TPYIIIbL.

as an endogenous toxicant and an active «partici-
pant» of stimulation of lipid peroxidation stipulating
the development of multiple organ failure in critical
illness following the traumatic injury [3].

The objective of the study was to determine the
pathogenic significance of iron ions in activation of
free radical oxidation in TD and to evaluate the des-
feral efficacy in the complex therapy of patients with
trauma.

Materials and Methods

30 patients with TD were examined and treated (13
women and 17 men) aged 34.3+2.7 admitted to the hospi-
tal with femoral, ribs and pelvic fractures accompanied by
extensive intramuscular hematomas and hemopneumotho-
rax (Table 1).

The severity of the general condition was evaluated by
APACHE 1I scale. Patients were randomized into two
groups by gender, age and trauma severity. All patients
were treated by a standard mode of therapy including the
infusion with well-balanced polyionic crystalloids (stero-
fundin) and colloids (voluven) taking into consideration
the extend of blood loss, packed red cells or washed ery-
throcytes when indicated, as well as the antibacterial and
symptomatic therapy (carbapenems (up to 4 gr/daily;
omez 40 mg/daily, narcotic analgesics, anti-coagulants
(clexane 0.4 s/c). Group 1 (n=15) included the injured
patients who received the standard intensive therapy.
Group II (n=15) included the patients who were treated
with desferal, 8 mg/kg twice daily in 12 hours along with
the intensive therapy. The control group consisted of 10
healthy individuals of the same age.
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Bcem narentam HaszHadaau 6a3oBbI 00bEM Tepariu,
BKJTIOYABIIEH WHOY3HIO cOaTaHCHPOBAHHBIX TTOJUHOHHBIX
KpUCTALION0B (cTepohyHANH) U KOJJIOUJIOB (BOJIOBEH )
¢ yuetoM o0beMa KPOBOIOTEPH, SPUTPOIMTAPHOI MACChI
WJTH OTMBITBIX SPUTPOIUTOB MIPU HATTUINU TTOKA3AHUIN, aH-
THOAKTEPUATBHYIO U CUMIITOMATUYECKYIO Tepanuto (Kap-
GameneMsl (710 4 T B cyTKH, ome3 40 MT' B CyTKH, HAPKOTH-
YecKre aHAJIbIeTHKH, aHTUKOATYJIIHTBI — Kiekcan 0,4
/K). B I rpymmy (n=15) Bomutn manuents: ¢ TH, KOTOpbIM
[POBOJIUJIM UHTEHCUBHYIO TEPAIKIO B CTAHAAPTHOM 00be-
me. Bo II rpymiy (n=15) Obliu BKIIOYEHbI MAIUEHTbI, KO-
TOPBIM B IIpOrpamMmy nuteHcusnoii repanuu Th gomosnnu-
TeabHO  ObLT  BraoyeH jgechepan. Ero  BBoamiu
BHYTPUBEHHO B 103€ 8 MI'/KT 2 pasa B CyTKH C THTEPBAJIOM
B 12 yacoB. KonrposbHas rpymnmna — 10 31,0poBbIX JinIl TO-
T K€ BO3pacTa.

Kputepun BKJIIOYEHHS: BO3PACT M0 45 JieT; HAIU4ne
1epesioMoB OeIpeHHOIT KOCTH, KOCTel Tasa u pebep; reMo-
ITHEBMOTOPAKC; PAHHSISI TOCITUTATIN3AIMS (10 3 4aCOB C MO-
MEHTa TIOJIyYeHUST TPABMBI); TSIKECTh OOIIETO COCTOSTHUST
ne 6osee 20 6asmnos no mrane APACHE 11, knunuko-ja-
GopaTopHble KpUTepuu TpaBMaTrdeckoro moka [—II cre-
HeHY; COJlepKaHIe FeMOTrJIOOMHA B KPOBU HA MOMEHT rOC-
nutasusanuu 6osee 60 /1.

Kpurepun nckiiodenus:: Bozpact 6osiee 45 Jiet; TsKe-
JIbIe TIOBPEIKICHUST TOJIOBHOTO MO3Ta; XPOHUYECKHe 3a60-
JIEBAHUSI CEP/IIIA, JIETKUX U MTeUeHW; TTIO3/IHSISI TOCITUTAIN3a-
st (bosiee 3 yacOB ¢ MOMEHTA IOJIYYEHUS] TPABMbI);
KJIMHUKO-/1a00PaTOPHbIE KPUTEPUU TPABMATHUYECKOTO 110~
ka [II—IV crenenu; Tsxects o61ero cocrossuus 6osee 20
OamoB 1o 1kaite APACHE II; Heo6XoauMoCTh B Bazo-
[PECCOPHOI TTOIEPIKKE; KOHIIEHTPAITHST 0OIIEro TeMOTJIO-
O6uHa Ha MOMEHT rocrnuTaausanuu Meree 60 /1.

ITpu rocriuTaaM3aIinm, a Takxke Ha 3-U 5-e CyTKU HC-
CJIEJIOBAJI KOHIIEHTPAIIUIO 001IEr0 U CBOOOHOTO reMOTJIO-
6una (CI'), KOJM4ecTBO HPUTPOIIUTOB, KOHIIEHTPAIMIO ChI-
BopotouyHoro kese3a (CIK) c momompio peakTHUBOB
xommannu «/IMMACUCs, tpancheppuna (Td) na aBToma-
tuueckoM ananmsatope <«Konelab-20», Gunupy6una, ak-
TUBHOCTD IIEYEHOUHBIX (PePMEHTOB, O0LIYI0 AHTUOKCH/IAHT-
Hy10 akTUBHOCTb (OAA) CBIBOPOTKH KPOBU C TIOMOIIBIO
peaktuBoB hupmbr 3AO «bruoXumMaks». AKTUBHOCTD aH-
THOKCH/JIAHTHOI CUCTEMBI BBIPAJKAJIN B MKMOJIb/JI. [lnamna-
30H 3Hadenuit: <280 MKMOJb/J1 — HU3Kas aHTHOKCHU/IAHT-
Hasg crnocobHocTh;, 280—320 MKMOJAB/M — CpeaHss
AHTUOKCUIAHTHASL CIIOCOOHOCTD; >320 MKMOJIb/JT — BBICO-
Kasl aHTMOKCUIAHTHAs CIIocOOHOCTh MeToioM F62+-I/IH[Ly-
uuposannoil xemmmomunecuenunn (Fe?™-XJI) usydasm
unTencuBHOCTD mpotieccoB CPO mo metony P. P. Dapxyr-
IMHOBA [7], TZie PeTHCTPUPOBAIH CJIEAYIONINe 3HAYCHUS:
CIOHTAHHYIO CBETHMOCTH (yCI. enl.), cBeTocyMMy (yCJI.
el.XMHUH) U JIATEHTHBIN TI€PUOJ, OTOOPAKAIONINIT COOTHO-
IIeHne TTPOOKCHIAHTOB W AHTUOKCUIAHTOB B M3y4aeMO
cuicreMe, GBICTPYIO BCIBIIIKY (YCIL. €]1.), aMIUIUTY/IAa KOTO-
poii TpomopioHaTbHa WHTeHCUBHOCTHU TipoiteccoB CPO.
HWcceneposamu nporpombuHosbiii nugekce (IITH), pomGu-
Hosoe Bpems (TB), AUTB u koHuenTpanuo GubprHoreHa
[6]. TTapameTpsl cUCTEMHOI TeMOIUHAMUKH M3y4asu 110-
CPEeZICTBOM WHTerpayibHOl peorpacduu 1o TuiieHko, mpu
ATOM ONpeesan yaapHbiii oobem cepama (YO), MumyT-
HBIH 06beM KpoBoobpamennst (MOK), yaapubrii uraexc
(Y1), cepneunsiii nungexc (CH), a takxke obmuiee nepude-
puueckoe cocynucroe conporusietue (OIICC), obbem
upkyaupyouteit kposu (OIIK) u 06beM BHYTpUKJIETOU-

Inclusion criteria were age 45 years old; hip, rib and
pelvic fractures; hemopneumothorax; early hospitalization
(less than 3 hours after trauma); the severity of the general
condition not more than 20 scores by APACHE II scale,
clinical and laboratory criteria for the traumatic shock I—II;
hemoglobin over 60g/1 at admission.

Exclusion criteria were: age over 45 years old; severe
brain damages; chronic heart, lung and liver diseases; late
hospitalization (more than 3 hours after the trauma); clin-
ical and laboratory criteria for traumatic shock III—IV; the
severity of general condition more than 20 scores on
APACHE 1I scale; need for vasopressor support; total
hemoglobin less than 60 g/1 at admission.

At admission and on the 3rd and 5th days the follow-
ing parameters were investigated: total and free hemoglo-
bin (FH), number of red blood cells, serum iron (SI) (with
the aid of reagents of «DIASIS» company), transferrin
(TF) (with the aid of automatic analyzer «Konelab-20»),
bilirubin, liver enzymes, and total antioxidant activity
(TAA) by using ZAO «BioKhimMak» reagents. The inte-
gral antioxidant activity was expressed in mcmol/1. Values
of parameters varied: from <280 mcmol/liter (low antioxi-
dant capacity) to 280—320 mcmol/l (average antioxidant
capacity) and to > 320 mcmol/I (high antioxidant capaci-
ty). Using the Fe2*-induced chemiluminescence (Fe2-
CL) FRO intensity was studied by method developed by
P.P. Farkhutdinov and collaborators [7], in which the fol-
lowing values were determined: spontaneous lumoniscence
(RVU), summarized luminiscence («light sum»)
(RVUxmin) and a latent period demonstrating the ratio of
pro-oxidants and antioxidants in the studied system, a fast
flash (RVU), amplitude of which was proportional to FRO
intensity. Other tested parameters included prothrombin
index (PTI), thrombin time (TT), PTT and fibrinogen
concentration [6]. The parameters of systemic hemody-
namics were investigated by the Tischenko integral rheog-
raphy that estimates stroke volume (SV), minute blood
volume (MBV), stroke index (SI), cardiac index (CI),
total peripheral vascular resistance (TPR), total blood vol-
ume (TBV) and intracellular fluid volume (V incel.fl.).
Assuming that the patients were of different weight and
height, when V incel.fl. was computed the following para-
meter values were considered as a control norm: the body
weight of 755 kg, height of 175+5 cm, intracellular fluid
volume of 10.5 +1.5 1.

Statistical processing of data was carried out using
Biostat and MS Excel software. Results were presented as
amean and a standard deviation ( M£d). The Student's (¢)
and the Mann-Whitney tests were used to prove the
hypotheses. The critical level of significance was P=0.05.

Results and Discussion

By 31d day after trauma severe hemorrhagic
anemia was diagnosed that persisted until the 5th
day of the post-traumatic period (Table 2). Seven-
fold increase of free blood Hb with simultaneous
reduced levels of SI (up to 60% from the control
data) and transferrin (up to 51% from the control
values) were revealed; these values dropped to 27%
and 25 %, respectivelyon the 3'd day, Transferrin
level was slightly increased on day 5 compared to day
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Ta6imua 2. [Tokazarenu o6mena kenesa u aktusHoctd CPO npu Th (M*0).
Table 2. Parameters of iron metabolism and FRO in TD (M=+J).

Parameters Values of parameters in the groups on the stages of the study Control
1 11
1st day 3d day 5th day 1st day 3d day 5th day

Total hemoglobin, g/l  82.4+3.5% 72.3£5.3* 71.2+5.5%* 88.3+3.2# 94.8+5.3%* 101.3£3.6%*  134.3+2.1
Free blood Hb, g/1 0.7+0.08% 0.6+0.04% 0.6+0.03% 0.62+0.11%  0.22+£0.09%***  0.15+£0.03 *** 0.11+0.02
Free urine Hb, g/1 0.41%0.13% 0.36+0.15% 0.33+0.31% 0.41£0.14% 0.35£0.06%** 0.14+0.02***  0.14+0.04
Erythrocytes, 10/1 2.3+0.20% 2.1+0.08% 1.9+0.09% 2.3+0.20% 3.1+0.08%*** 3.2+0.08%*** 4.4%0.2
Serum iron, meml /1 12.8+2.5% 7.1+0.3%* 11.2+0.9# 8.11£2.19# 10.33+2.43# 13.74+1.13% 21.2+0.3
TIBC, meml/I 53.74+7.23 58.29+8.61 57.83+10.81 50.74%3.92 53.13+6.16 57.34%2.32** 52.11+7.13
Transferrin, mg/dl 112.9+12.2% 56.5+4.8%* 68.8+5.7%* 172.2+14.8%  231.9+120.4%* 282.2+14.1%  220.0+18.1
TAN, mcml/I 275.3+11,2%  144.1+3 3#* 318.2+£2.7*  252.67+18.74% 328.21+£16.3#*** 309.91+13.6* 305.12+9.1
Flash, RVU 1.67£0.14% 2.02+0.37# 1.2+0.42 1.44+0.27% 1.42+0.37#** 1.2+0.42 1.2+0.08
Light sum, RVU 1.97+0.14% 7.15+0.34%* 2.15+0.28%* 1.79+0.34 3.15%0.34%%**  145+0.11***  1.3+0.09
Maximal luminosity ~ 3.42+0.20% 4.08+1.9# 2.69£0.29# 2.98+0.20 2.46£0.83%***  2.05%0.12%%** 214+0.87
APACHE II, score 22.2+2.1 16.5£1.7* 16.7£2.1* 21.2+1.1 12.3£2.4%** 8.3£0.5%** 0

Notes: * — statistically significant in P<0.05 relatively to the initial data; # — in P<0.05 relatively to control data; ** — statistically sig-
nificant in P<0.05 compared with the groups in corresponding period of study.

IIpumeuanue: [Iig tabiun 2—4: Values of parameters in the groups on the stages of the study — 3nauenus nmapameTpoB B rpyImax ma
aranax nccseposanus. Total hemoglobin, g/1 — o6mmii remorio6un, r/71; Free blood Hb, g/1 — eBoboamsiit Hb kposn, r/11; Free urine
Hb, g/l — cBoboausiii Hb mouwm, r/a; Erythrocytes, 10/l — aputpountsr, 10"/m1; Serum iron, meml/l — cpiBopoTounoe xeneso,
Mkmouib/o1; TIBC, meml/l — OJKCC, mxmoun/ir; Transferrin, mg/dl — Tpancdeppun, mr/am; TAN, meml/I — OAA, mxmounn/n; Flash,
RVU — Benbimika, yeor. ex.; Light sum, RVU — cerocymma, yeu. ex.,; Maximal luminosity — makcumasbHast cBetumocth; Control —

KOHTPOJIb. *

— craructudeckn 3Haunmo 1pu p<0,05 OTHOCUTETBHO MCXOMAHBIX AaHHBIX; ¥ — 1pu p<0,05 OTHOCUTEIBHO JTAHHBIX

KOHTpOJIST; ** — craructudeckn 3naunmo npu p<0,05 mpu cpaBHEHNU MEK/LY TPYIIIaMI B aHAJIOTHYHbII TIEPUOJL NCCIeI0BAHNSI.

Hoit sxuakoctu (V BH.K). Vexoms 3 Toro, 4To MaIMenThl
MMeJIN PA3JIMUHYI0 Maccy Tejla MW POCT, TPU pacyerax V
BH.JK 32 HOPMY OBILJT0 B3siTa Macca tesia 75+5 kr, poct 1755
cM TIpu 0ObeMe BHYTPUKIETOUHOM skuakoctr 10,5£1,5 1.
Crarucruueckyio 06pabOTKY ITOJYYEHHBIX TaHHBIX
POBOJUJIN € MCIOJIBb30BAHNEM ITaKeTa TPUKIAJHBIX CTa-
TucTHyeckux nporpamm Biostat u MS Excel. Pesysbrarst
MIPE/ICTABJIEHBI B BU/IE CPE/IHETO 3HAUEHWS U CPE/THETO KBa-
npatudaHoro otkiaonenust (M=0). /Iyt IpoBepKu THUTIOTES
ucnoJsib3oBasiu Kputepun Croiofenta (¢) 1 Manna-Yurnu.
Kputnueckuii ypoBeHb 3HAUMMOCTH TIPH ITPOBEPKE CTATH-
CTUYECKUX MUIOTE3 TPUHUMaU paBibiM p=0,05.

Pe3yabraThl 1 00CYK/IEHHE

K 3-M cyTkam MOCTTPaBMaTHYECKOTO TI€PUOJIA
BBISIBJISJIA TIOCTTEMOPPATUIECKYIO aHEMUIO TSKEION
CTeIeHU, KOTOPasi COXPAHSIACH 0 5-X CYTOK ITOCT-
TpaBMaTideckoro neproga (tabs. 2). Ipu sTom oT-
Meyan 7-KpaTHoe yBeaudeHue Koumentpainn CI' B
KPOBHU C OIHOBPEMECHHBIM CHIKEHUEM KOHIICHTPA-
mun CHK (mo 60% ot mannbix xoutposisi) u T (mo
51% OT KOHTPOJIbHOTO 3HAYEHWs), KOTOPbIE YMeHb-
MIAJICh B IUHAMUKE K 3-M cyTKaM eie Ha 27% 1 25%
coorBercTBento. K 5-m cytkam koutentpaiust T
HECKOJIbKO BO3PACTajia 1o CPAaBHEHUIO € 3-MU CyTKa-
mu. OAA mcxoHO Oblila HUKE KOHTPOJIbHBIX 3Haue-
HUI, HO K 3-M U 5-M CyTKaM OTMeYaJid Pe3KOe YMeHb-
HIeHUE ee aKTUBHOCTHU BILJIOTh /IO HYJIEBOTO 3HAUCHUS
y HEKOTOPBIX marueHToB. [Ipu aTom HabJIOa M YBe-
Jnyenne Beex mapamerpos Fe2*-XJI, mocrurasinee
MaKCUMyMa K 3-M CyTKaM U CHIDKEHUE K 5-M CyTKaM.

IIpu ucnosb3oBaHUM B KOMILJIEKCHOW Teparn
Tb necdepaia, HATPOTUB, Y MOCTPAAABITNX BbISABJIS-

3. TAN values were initially below the control val-
ues, but on days 3 and 5 a dramatic decrease (up to 0
value in several patients) in activity of TAN was
found. At the same time a growth in all Fe2*-ChL
parameters with apeak on day 3 and significant drop
on day 5.

Using the complex therapy with desferal for
TD treatment the increase of Hb up to 7% (due to
blood transfusion) and decreased free Hb up to 100%
compared to the initial values were detected. All
patients exhibited statistically significant reduction
in FRO intensity expressed as 2-fold diminished
light sum values and 25-percent decrease in a quick
flash. Herewith, the increase of transferrin more than
25% and TAN to 24% along with the decrease of free
Hb were detected.

Since the iron ions are presented in blood
serum and transported together with transferrin, the
decrease of serum iron in TD seems secondary to
transferrin. Normal TIBC values are indicative of a
lack of iron deficiency in the body (in case of iron
deficiency, TIBC is always raised) [5]; but
hematomas in the fracture sites and in the tissues due
to hemothorax and intravascular hemolysis can be
the sources of Fe2* ions. Inasmuch there is no true
iron deficiency in the body in TD, the therapy with
evident effect on decreasing the free iron level (due
to the binding of excessive ferrum ions and blockade
of FRO processes) is considered pathogenetically
relevant [8—11].

In respect to the parameters of hemostatic sys-
tem (Table 3) in patients in group I during the first
day the fibrinogen elevation by 53%, shortening of
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Ta6imua 3. [Tokasaresm remoctasa npu Th (M+J).
Table 3. Hemostasis parameters in TD (M*J).

Parameters Values of parameters in the groups on the stages of the study Control
1 11
1st day 3d day 5th day 1st day 3d day 5th day
PTL % 96.3+2.51 81.22+£2.3#*  86.2+1.2%* 98.2+3.7 98.7+3.0%* 99.98+2.1%*  94.8+2.1
PTT, sec. 25.3£1.44*% 37.8%1.6 35.3x1.7 22.6+1.5% 34.5+2.6%* 32.1+3.2 33.4%2.1
Fibrinogen, g/1 4.3+0.31% 1.8+0.2%* 1.9+0.2%* 4.7£0.2% 2.9£0.3%%** 3.2+0.1#%** 2.8+0.4
Thrombin time, sec.  21.8+1.1# 36.0+2.9%* 33.4+3.6% 22.2+1.4% 29.3+2.3%%* 30.7£1.7%* 28.4+1.3
Platelets, 10°/1 265£21# 440£27#* 385+12# 235£17# 320+25%%* 368£27%** 340+25

Note: * — statistically significant in P<0.05 relatively to the initial data; # — in P<0.05 relatively to control data; ** — statistically sig-
nificant in P<0.05 compared with the groups in corresponding period of study.

Ipumevanue: PTI — IITU; PTT, sec. — AUTB, ¢; Fibrinogen, g/l — ¢dubpunoren, r/x; Thrombin time, sec. — TpoMGHHOBOE Bpems, ¢;
Platelets, 10°/1 — tpomborutsl, 10°/m1. * — craructuuecku 3HaunmMo npu p<0,05 OTHOCUTENBLHO MCXOIHBIX AaHHBIX; # — 1pu p<0,05
OTHOCHTEJILHO JAHHBIX KOHTPOJIsT; ** — craructudecku 3uadnmo npu p<0,05 npu cpaBHEeHUU MKy TPYIIAMK B AHAJOTHYHBII IIepUoj

nuccjeaoBanmsd.

JIN yBeJIMYeHre KOHIEHTPaIy reMoriobuta Ha 7%,
00y CJIOBJIEHHOE TeMOTPaHC(Y3USIMU, U YMEHDIIEHE
CI' ma 100% 110 CpaBHEHWIO C MCXOTHBIMU JaHHDBIMA.
Y Bcex MaIMeHTOB OTMEYANIU CTATUCTUYECKH 3HAYH-
MoOe cHUKeHue nnrencuBHoctu npoieccoB CPO, uto
BBIPAKAJIOCH B YMEHBIIIEHUH CBETOCYMMBI H0Jiee YeM
B 2 pasa, a ObICTPOI BenbIKu — Ha 25%. Ilpu aTom
napaJsiebHo cHKenuio Koutenrpaiu CI' ormeua-
JIU U yBeJinueHue OoJiee ueM Ha 25% comepkanust T
u Ha 24% — OAA.

[TockosibKy MOHBL XKeJie3a B CHIBOPOTKE KPOBU
HMPUCYTCTBYIOT U TPAHCIIOPTUPYIOTCS B KOMILTEKCE C
T, To ymenbmenne kontenrpaiuu C/K mpu Th sB-
JISIETCST BTOPUYHBIM 110 OTHOIIEHUIO K TpaHncdeppu-
ny. Hopmanbnas OJKCC ykaspiBaeT Ha OTCyTCTBHE
nedunuta jxxexe3a B opranudme (IIpH ero HelocTaTKe
OJKCC Bcerza nosbiiena) [5], a UCTOYHUKAMU HO-
1oB Fe2* Moryt ObITh TeMaTOMbl B MeCTaX Mepeo-
MOB, B TKaHsIX, [IPU TEMOTOPAKCE U BHYTPUCOCYIUC-
ThII TeMoJin3. Tak KaKk UCTUHHOTO Jlepuiinra xejesa
npu TH B opranusme HeT, TO aTOT€HETUYECKH OII-
paBIaHHON siByigeTcd Tepanus, aheKT 0T KOTOpoii
BBIPAKAETCSI B CHIKEHUE TTyJIa CBOOOHOTO JKeie3a B
OpraHu3Me 3a cyeT CBsi3biBaHUe M30bITKA (hepporo-
HOB U 6J10Kaa akTuBayu npoieccos CPO [8—11].

OTHOCUTENTBHO MTOKA3aTeIeH CUCTEMBI TEMOCTA-
3a (tabu. 3) y nanuentoB I rpyIiibl B TeueHUe mep-
BBIX CYTOK BBISIBJISIIM TIOBBIIEHUE YPOBHs (hubpu-
Horena Ha 53%, ykopouenue TB na 24%, a AYTB na
25% 1upotuB AaHHbIX KOHTpoJisa. K Havamy Tperbux
CYTOK OTMEYaJU TUIIOKOATYJISAIHUIO C MOBBIIIEHHO
KPOBOTOYUBOCTHIO (HAIUYME IOJOCTPOrO TEUEHUSsT
[IBC cunzmpoma), cOXpaHsBIIUXCS 10 5—6-X CYTOK.
Bo II rpymiie y Bcex nanmeHTOB B MOMEHT ITOCTYTLIe-
HUST UMeJIa MeCTO TUIEPKOATryJISIns, OHAKO Ha (Ho-
He Tepanuu gecepanoM K 3-M U 5-M CyTKam Iapa-
METPBI TeMOCTa3a OKa3bIBAJUCh OJM3KUMHU K
HOPMATUBHBIM 3HAYEHISIM.

W3menenust, mMpousolenme B CUCTEME TeMO-
crasza, OOBSICHSIOTCS He CTOJIBKO YITyUIlIEHHEM MUKPO-
UPKYJIAUY Ha (hoHe UH(DY3MOHHON Teparuu, CKOJIb-
KO zieiictBueM Jecdepaia (cBs3biBaHe CBOOOLHOIO

TT by 24% and PTT by 25% compared to the control
data were detected. On day 3 the hypocoagulation
with excessive bleeding (a subacute DIC syndrome)
was observed It lasted until days 5—6. In patients of
group II hypercoagulation on admission was
revealed, but due to therapy with desferal the hemo-
static parameters normalized on days 3 or 5.

Changes in the hemostatic system occurred not
because of the improvement of microcirculation due
to basic infusion therapy, but because of the effect of
desferal (due to binding of free iron and reduction of
catalysts needed for a Fenton reaction) [12]. This was
confirmed by experiments [9], where the blood vis-
cosity in rats was studied, and the impact of reduced
iron on thrombin modification was assessed [11].

It is known that one of the pathogenetic links in
hemostatic disorders is free Hb excess and traumatic
effects of Fe2* on the endothelium, that both con-
tributes to increased platelet adhesion and activation
of vascular-platelet and plasma components of the
hemostatic system in hypoperfusion and arterial
hypotension following the injury accompanied by a
massive blood loss [11, 13].

Data describing central hemodynamics para-
meters demonstrate that circulatory failure and early
stage of hypokinesia occur during the first hours
after admission indicating developed traumatic
shock (Table 4). Thus, according to the integral
rheography data, the patients in group I exhibited
almost all hemodynamic indices decreased.
Manifested changes were replaced by hypervolemia
on day 3 and TBV values were increased by 10%.
TPR values were reduced by 10% facilitating the
extravasation of fluid into the «third space» due to
the syndrome of «capillary leak» and confirmed by
the increase of V incel .fl. values 1.21-fold on day 5
after injury.

Moderate hypovolemia was observed on the
third day post-injury after the desferal infusion, but
5 days later almost standard values of hemodynam-
ic parameters were observed. The positive changes
of hemodynamic parameters in patients of group IT
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Ta6imua 4. [Tokazaresu HeHTPaIbHON reMOAMHAMHUKH Y IAIMEHTOB IIPH TPaBMaTH4eCKOi Gostesnu (M+J).

Table 4. Parameters of central hemodynamics in patients with traumatic disease (M+J).

Parameters Values of parameters in the groups on the stages of the study Control
1 11

1st day 3d day 5th day 1st day 3d day 5th day
BP av, mm Hg 64+5%## 72+4% 84+6 81+3 92+7# 89+6%## 84+12
Heat rate, min™ 114+7% 112+7# 94+5# 94+3# 86+4# 82+4### 76+8
CVP cm H,O 1£0,5% 1£0.5% 5+£2# 6+2% 8+2 7£2 8+2
Total blood volume, | 3.1+0.2% 3.2+0.3% 4.610.2%# 3.8+0.3% 4.3+0.3 4.2+0.2 4.2+0.3
MBYVY, | 3.3+0.2% 3.2+0.2% 4.2+0.2% 4.4%0.1 4.5%0.2 4.6x0.3 4.6%0.2
Cardiac Index, I/minem?  2.6+0.2# 2.5+0.3# 4.1+0.2 3.9+0.2 4.4+0.3%*4 3.9+0.3 3.9+0.2
ST, ml/m? 34.8+4.3# 32.7+3.9% 46.4+3.2 44.4%2.3 45.3+3.3 45.3+.33 43.4%4.2
SV, ml 41.3£5.3% 41.3+5.3# 63.5£5.1 60.54.6 65.5£5.6 63.5£5.7 64.6+4.8
TPR, dinececm’ 1676+132# 1724+22% 1010£28* 1210+17# 1240+32# 1240+18% 1106+34
V incel. fl,, ml/kg 78+4# 78+3% 102£16*# 112+8 144+T*%# 114+7 119+10
IT volume, ml/day 4400£350 4800%250 4100£300 4300£210 3200+£250 3100+280 —

Note: IT volume — volume of infusion treatment. ## — P<0.05 in comparison between groups I and IT on the 15t day; * — P<0.05 in com-
parison between groups I and II on the 34; ** — P<0.05 in comparison between groups I and II on the 5th day; # — P<0.05 in comparison

with the control group.

IIpumeuanne: BP av, mm Hg — A/l cp., mm pt. c1.; Heat rate, min' — YCC, mun™; CVP, cm HyO — nienrpasibHoe BeHO3HOE JlaBJICHIE,
cm Boz. ct.; Total blood volume, | — OIIK, i ; MBV, | — MOK, u1; Cardiac Index, I/minem* — CH, a/munem? SI, ml/m* — YU, mi/m?
SV, ml — YO, mui; TPR, dinececm’ — OIICC, gunececm’; V incel. fl, ml/kg — VBu. ., mi/kr; IT volume, ml/day — oobem UT, mur/cyT;
IT volume, ml/day — o6bem unbysnonHoi teparuu, Mii/cyt. ## — p<0,05 npu cpasrerun mexay 1 u IT rpynnamu B 1-¢ cytim; * —
p<0,05 ipu cpasuenun mexay 1 u 11 rpynnamu va 3-u cytku; ** — p<0,05 npu cpaBuenuu meskay | u 11 rpynmamu va 5-e cyrku; # —

p<0,05 ipu cpaBHEHUN € KOHTPOJIEM.

JKesie3a ¥ yMEHBIIEHHS KaTaau3aTOPOB IS PEaKITH
®Dentona) [12]. 10 nMoATBEPKIAETCS KAK HAINMMU
JKCIICPUMEHTATTBHBIMUA UCCIIEOBAHUAMEI HA SKIBOT-
HBIX [9], B KOTOPBIX UCCIE0BATACD BA3KOCTH KPOBH Y
KPBIC, TAK U WCCJEOBAHUSMU MO OI€HKE BIMSHUS
BOCCTAHOBJIEHHOTO JKeJie3a Ha MOJU(DUKAIIAIO TPOM-
6una [11]. Kak usBecTHO, OJJHUM U3 3BE€HbEB IIATOre-
He3a HapylleHuil reMocTasa sipjstercst usonitok CT u
TpaBMaTUYECKOE BO3JEUCTBUE Fe2* wa sumorenmii,
YTO B yCJOBUAX TUTIONIEPDY3UH, apTePUATBHON THITO-
TEH3UU CIIOCOOCTBYET TIOBBIIIEHHON a/ire3ui TPOMOO-
IIATOB C TEHJEHIMEl K OTHOCUTEILHOMY TPOMOOIH-
TO3y U aKTHBAIlMU COCYAUCTO-TPOMOOIMTAPHOTO U
MJIAa3MEHHOTO 3BEHBEB CUCTEMBI T€MOCTa3a B OTBET Ha
TPaBMY € MacCUBHOI KpoBoroTepeti [11, 13].

IIpu ananuse nokasaresieil eHTPaIbHON reMo-
JIMHAMUKY ObLJIA BBISIBJIEHA HEJOCTATOYHOCTD KPOBO-
obparienust, GoOpMUPOBAHUE TUIIOKUHE3UH KPOBOOO-
palieHus B TeYEeHHWE I[IePBBIX YacoB TOCJe
MOCTYTJIEHU, YTO YKJIAJBIBAETCSA B KapTUHY C(hOP-
MUPOBABIIETOCS] TPABMATHYECKOTO MIoKa (Tabur. 4).
Tak, 110 JaHHBIM UHTETPAJILHOI peorpadun, y marm-
€HTOB | IpymImBl OTMEYa u CHIDKEHUE TTPAKTHYECKU
BCeX TeMOJMHAMWUYeCKUX uHeKkcoB. Ha done cran-
JAPTHOI Teparuy BBISIBJECHHBIE U3MEHEHUS HAa 3-U
CYTKHU CMEHSJIMCH TUTIEPBOJIEMUEH, UTO BBIPAKAIOCDH
B Bogpacranuu OIK ma 10%. [Ipu atom OIICC oc-
TaBaJoCh CHWKeHHbIM Ha 10%, 94TO K 5-M CcyTKam
CII0COOCTBOBAJIO 9KCTPABA3AIUU KUIKOCTH B <«Tpe-
Thbe MPOCTPAHCTBOY 3a CUET CHHPOMA <«KaIUJIJISAP-
HOU YTEUKHU» ¥ MOJATBEPKIANOCH YBEJINUEHUEM 00b-
eMa BHeKJTHTOUHOH skujkoct (VBH.K.) B 1,21 pasa.

[Ipu BBesienuu pecepara Ha TPETHU CYTKHU CO-
XPaHAJIach YMEPEHHO BBbIPAKEHHAs THUIIOBOJICMMUS,

might demonstrate that the exclusion of unbound
iron from FRO reactions reduce the damaging
effect on biological membranes. Presumably, the
hemodynamic disorders in traumatic disease were
stipulated by (a) high concentration of ferritin pos-
sessing a vasodilatory effect, (b) excessive produc-
tion of peroxynitrite due to exposure of superoxide
radicals [1] to nitrogen oxide (if superoxide dismu-
tase failed) [1, 7], and (3) liberation of free hemo-
globin that potentiated vasospasm within the
microcirculation [2]. Improvements of microcircu-
lation in group II patients could be indirectly
proved by TPR stabilization (that decreased from
1724£22 at admittance to 1210£17din*secm” on
day 3), and/or depression of extracellular fluid vol-
ume (due to less manifested «capillary leak» syn-
drome) that may be associated with less negative
impact of peroxynitrite and ferritin. These results
are compatible with published data [13—15] and
confirm the universal role of iron in the develop-
ment of the incompetence of central hemodynamics
in different critical conditions.

Threfore, data demonstrate that desferal as a
chelator of iron complexes should be considered as
an efficient, related to pathogenesis of critical illness
drug potentiating the complex treatment of patients
with TD.

Conclusion

1. In patients with femoral and pelvic fractures
followed by the development of intermuscular
hematoma associated with further hemolysis, free
iron is released and accumulated due to transferrin
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HO Yepe3 d CYTOK DPEruCTPUPOBAIU IIPAKTUIECKU
HOpMAaJIbHBIE TIOKA3aTEeM BCEX TeMOJMHAMUYECKUX
WHJICKCOB. BBIABICHHDBIC MOJOKUTEIbHBIE M3MEHE-
HUA [IAPAMETPOB CUCTEMHOI TeMOJIMHAMUKHU Y TIAIIH-
eHToB Il rpymmmsl MOTYT CBUIETEIBCTBOBATH O TOM,
YTO UCKJIIOYEHNE HECBSA3AHHOTO JKeJie3a M3 Peakinii
CPO upuBOAUT K yMEHbBIIEHUIO TTOBPEXKIAIONIETO
JeiicTBus Ha Orosiornyeckue MeMOpanbl. BoaMosKHO,
YTO HapyIIEeHWs TeMOJAMHAMHUKHU TIPU TPaBMaTUYeC-
KO#1 60JIe3HU O0YCJIOBJIEHBI BHICOKUMU KOHIIEHTPA-
usiMe (heppUTHHA, 00JIAIAIONIET0 BAa3OIIATUPYIO-
UM JIefiCTBHEM U U30BITKOM MEPOKCUHUTPUTA TIPH
BO3/ICHCTBUY CYIIEPOKCUIHBIX pagnKaios [1] Ha ok-
cuji azora (B yCJIOBUSAX HECOCTOSATEIBHOCTHU CYIIEp-
okcuemyTassi) [1, 7], u u3bbiTka cCBOGOIHOTO Te-
MOrJIOOMHA, MOTEHIUPYIOIIETO CIa3M  COCY/OB
MUKPOIMPKYJIATOPHOTO pycaa [2]. Yaydiienue MUK-
POIMPKYIANMHU Y nanueHToB Il rpymmnbl KOCBEHHO
MOsKHO ToaTBepauTh crabusmsanyein OIICC (cHu-
skerne ¢ 1724+22 1o 1210£17aunececm” K 3-M cyT-
KaM), CHUZKEHUEM VBH.K. (32 cUeT MeHee BbIPaKeH-
HOTO CHUHAPOMA <«KallWJJISIPDHOW YTEYKH»), 4YTO,
BO3MOJKHO, CBSI3aHO C YMEHBIIICHIEM OTPUIATEIbHO-
TO BO3/IEHCTBUSA IePOKCUHNUTpUTA U (heppuTuHa. [1o-
JIydeHHBIE Pe3YJIbTaThl HE MPOTHUBOPEYAT JTAaHHBIM,
MOJIyYeHHBIM IpyrumMu aBropamu [ 13—15], a nampo-
TUB, TOJDBKO MOJTBEPKIAIOT YHUBEPCAILHYIO POJIb
JKeJe3a B Pa3BUTUU HECOCTOSTETTHHOCTH EHTPAJIb-
HOUM TeMOJMHAMUKHU TIPU PA3JUIHBIX KPUTUYCCKUX
COCTOSTHUSAX.

Takum 06pasoM, HA OCHOBAHUH MOJYYEHHBIX
JTAHHBIX MOXKHO YTBEPIK/IATh, YTO UCIIOIb30BAHME Jle-
chepaa, Kak xegaTopa KOMILIEKCOB skeJsieda (KOTo-
poe SBJIIETCS MOITHBIM TTPOOKCUAHTOM, TIPUBO/IS-
MUM K 00pa3oBaHUI0 HE TOJBKO AKTUBHBIX (HOpM
kucaopoga u waumarnuu [1OJI) B mporpamme wH-
TeHCUBHON Tepanuu npu TDB, marorenermyeckn
060CHOBAHO.
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JKese3a Ha oHe TpaHc(hepprUHOBON HEOCTATOYHOC-

JlurepaTtypa

1. Baradumupos FO.A., IIpockypnuna E.B. CBobGoIHbIC PainKaIbl U KJe-
TOYHaA XeMHWUJIIOMUHECIICHIIA. CDZleJIbTeT (byH[IZlMeHTaJIbHOﬁ Me -
el MI'Y um. M.B. Jlomoniocosa. M.; 2009: 220.

2. Cumonenxos A.Il., @edopos B.I'. O renese HapyieHuii MUKPOIMPKYJIs-
uuu 1pu TKaHEBOM TUIIOKCHH, IIOKEe U JUCCCMUHUPOBAaHHOM BHYTPU-
COCY/IFICTOM CBEPTBIBAHIN KPOBH. AHecmesuonozus u peanumamoino-
eust. 1998; 3: 32—35. PMID: 9693431

3. Coxonos B.A. MuoxecTBenHble 1 couetanubie TpaBmbl. M.: TOOTAP-
Menaua; 2006: 17—21.

4. Opaos I0.I1, Heanos A.B., loneux B.T., Jlyxau B.H., Yecnoxosa M.B.,
IIpumwvikuna T.B., [lemposa I0.A., Bepbuyxas B.C., Cuneoxos C.A. Ha-
pylieHns OOMeHa JKeJle3a B aToreHese KPUTHYECKUX COCTOSHMUI (9KC-
nepuMenTaabioe uccaenosanue). Obwas peanumamonoeus. 2011; 7
(5): 15—19. http://dx.doi.org/10.15360,/1813-9779-2011-5-15

deficiency thus inducing the activation of FRO and
antioxidant insufficiency.

2. Excess of iron ions is activated by free hemo-
globin producing the vasodilatated effect on the reg-
ulation of vascular tone exacerbated the disorders of
the central hemodynamics and microcirculation with
the development of endothelial dysfunction as capil-
lary leak syndrome.

3. Tron molecules not bound by transferring
trigger thrombin modification and hemostasis dis-
turbances followed by the development of DIC syn-
drome aggravating the microcirculation disorder.

4. Desferal as a component of complex inten-
sive therapy of patients with femoral and pelvic frac-
tures seems to be related to pathogenesis of critical
illness as a trauma consequence. Desferal lowers the
level of reduced iron in blood serum, diminishes the
intensity of free radical oxidation, and eliminates the
disorders of hemostasis and systemic hemodynamics
confirming the pathogenic role of iron ions in the
development of traumatic disease.

TH, 4TO criocobeTByeT akTuBaiuu mpoieccos CPO u
AHTHOKCUIAHTHON HEJ0CTATOUHOCTH.

2. VM36BbITOK WOHOB JKejie3a IOTEHIUPYETCs
TakKe CBOOOJHBIM TIeMOTJIOOMHOM, OKAa3bIBAIOIUM
Ba30UIIATUPYIOMNI 3(PheKT HA Peryasnuio cocy-
JICTOTO TOHYCa, Ye€M YCYTyOJISIIOTCST PACCTPOUCTBA
HEHTPAIBHON TeMOANHAMUKU U MUKDPOIIUPKYJISIIIIN
C TOCJIEAYIONIM PA3BUTUEM SHIOTENUATBHON IUC-
(yHKIIUU B BUlEe CUHIPOMA KAIIUJISIPHOM YTEUKL.

3. CobojHoe Kene30 siBisieTcst (hakTopoM,
CIIoCcOOCTBYIONUM MOAU(UKAIUN TPOMOMHA U Pac-
CTPOICTBAM B CUCTeMe reMocTasa ¢ pa3sutuem /[ BC-
CUH/IPOMA, YCYTYOJISIOIIEro HApYIIEHUsT MIKPOIIUP-
KYJISIUN.

4. Wcnosb3oBanne necdepana B mporpamme
UHTEHCUBHOU Teparnuy MAIleHTOB C IePeJOMaMu
Oejipa 1 KOcTell Tasa HaToreHeTH4ecku 000CHOBAHO,
TaK Kak CoCOOCTBYET CHUKEHUIO YPOBHS B ILJIA3Me
KPOBU BOCCTAHOBJIEHHOTO JKeJIe3a, YMEHbIIEHUTO UH-
teHcuBHOCTH peakiii CPO, yMeHbIIeHNIO HapyIiie-
HUI CUCTEMBI TeMOCTa3a U CUCTEMHON reMOIuHAMU-
KU 32 CYET CBSI3bIBAHMS M30BITOYHBIX KOJUUYECTB
MOHOB JKeJe3a.
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BUHA Ha IIPOIECCHI CBOOGOAHOPAAUKAIBHOIO OKUCIECHHS U CHCTEMY aHTHOKCUAAHTHOM 3alIUThl OPraHi3Ma [IPU aJl-
KOTOJIbHOM GOJIE3HU TICYEHM, a TAKKE Ha KIMHUYECKOE TeYCHHE TIeYeHOUHON dHIIedaTonaTH U CTENEeHb IeYeH0Y-
HO-KJIETOUYHOU TUChYHKITUN.

Marepuai u Mmerozpl. [Iposesiu npocrekTrBHoe uccaenoBatue 150 GoMbHBIX aTKOTOIbHOM G0IE3HBIO IIEUYeHH,
pas3meleHHbIX Ha TPU TPYIIIBL TepByI0 ocHoBHYIO (n=50), BTOpyio ocHoBHyIO (7=50) U KoHTpoJbHYIO (7=50)
rpy1iibl. B OCHOBHBIX IPYIIIAX MAIUEHTbI JOMOJHUTENBHO K TPAJAUIIMOHHOM 6a3UCHON Tepaliu MOJIyYaii aHTHOK-
CUJIAHTBI: B TIEPBOIT OCHOBHOM IpyIIie — peaMGepuH, BO BTOPOH OCHOBHOI Tpymiie — murodaaBui. B nHTeHCHBHON
Tepariy OOJIbHBIX KOHTPOJBHON TPyl aHTHOKCUIAHTHI He IPUMEHSIINCH. B X0/1e nccieoBanus OleHnBaIi [ivi-
HAMUKY KJIMHUYECKOTO TeYeHUsI eYeHOUHOM aHItedatonariu, GHOXMMIYECKHE MapKephl MeYeHOYHO-KJIETOYHO
AuchYHKINY, TTOKa3aTe I CBOOOHOPAJANKAIBLHOTO OKUC/ICHUS JIUIINAI0B W CUCTEMbI aHTHOKCUAAHTHOW 3alIUThI
opranusMma. /7151 O1leHKY pe3yJIbTaToB NCIIOJIb30BAIN METOBI HellapaMeTPUYeCcKO CTaTUCTHKN.

Pesyubratsl. Y Bcex UCCIIE0BAHHBIX GOJIBHBIX PErHCTPUPOBAIH MOBBIIIEHHYI0 HHTEHCUBHOCTD MPOLECCOB CBO-
GOIHOPAAMKATIBHOTO OKUCIICHUST JINTTUIIOB U HU3KYIO OOIYI0 aHTHOKCUIAHTHYIO aKTHBHOCTb, YTO CBU/IETEIHCTBOBAJIO
0 HAJIMYMHU OKCUZATUBHOTO sincTpecca. Ha (hoHe aHTHOKCHIAHTHO Teparin y GOJIbHBIX aJIKOTOJIbHOM GOJIE3HBIO T1e-
yeHU HaOJIIO/IAJIM JIOCTOBEPHOE YJIyUllleHne KOTHUTUBHBIX 1 MOTOPHBIX (DYHKIIHIA, TIOJIOKUTEIbHY O IMHAMUKY KJIMHM-
YECKOro TeueHst 3a00JIeBaHUS U IPOSIBJIEHUHN TeaTOLe UIIOJISIPHO J1ChyHKIMN.

3axuouenue. Teparvist CyKIIMHAT-COAEPKANMME [IPEapaTaMi MTPU ATKOTOJIbHON OOIE3HU MEYeHU MO3BOJII-
JIa COKPaTUTh BpeMsi IpeObiBaHUst GOJIbHBIX B OT/EJIEHUN MHTEHCUBHOW Tepaluy, yIydIlluTh OTAaJI€HHbIE PE3YJIb-
TaTHI JIEYEHUS B BU/IE YBEJIMYCHUS [T€PUOIOB KIMHNYECKOI PEMUCCHN MTEYCHOUHOI 9HIIeDaNONaTHH.

Kmioueevte cnosa: ankozonvnas 601e31b neweHu; NeueHouHdast SHYePaionamusi; OKCUOAmueHvlil OUcmpecc; pe-
ambepun; yumodrasun

The aim of the study was to evaluate the effect of the succinate-containing antioxidants Reamberin and
Cytoflavin on (1) free radical oxidation of lipids and functioning of the antioxidant system in patient with alco-
holic liver disease and hepatic encephalopathy and (2) severity of hepatocellular dysfunction.

Material and methods. Prospective study involved 150 patients with alcoholic liver disease divided into three
groups: Group 1 (n=50), Group 2 (n=50) and the control group (n=50). Patients of two main experimental groups

Anpec 17151 KOpPECHOHIEHINHU: Correspondence to:
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(Group 1 and Group 2) received antioxidants in addition to conventional basic therapy: patients of Group 1 were
administered with Reamberin, whereas in Group 2 Cytoflavin was administered. Intensive care for the patients of
the control group did not include any antioxidants. The study involved assessment of the clinical course of hepat-
ic encephalopathy, biochemical markers of hepatic cell dysfunction, and indicators of lipid oxidation and antioxi-
dant defense system of the body. Nonparametric statistic methods were used for evaluation of the results.

Results. All examined patients had an increased intensity of free radical oxidation of lipids and low general
antioxidant activity demonstrating oxidative distress. Patients from groups 1and 2 exhibited significant improve-
ment in cognitive and motor functions, positive dynamics of the clinical course of the disease and hepatocellular
dysfunction. There was also a trend towards normalization of free radical oxidation of lipids antioxidant para-
metrs of blood.

Conclusion. Administration of succinate-containing drugs in alcoholic liver disease resulted in reduction of
the period of patients' stay at the Intensive Care Unit and improved long-term effects manifested as prolonged
periods of clinical remission of hepatic encephalopathy.

Key words: alcoholic liver disease; hepatic encephalopathy; oxidative distress; Reamberin; Cytoflavin
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BBenenne

AuskorosibHast 60JIE3HD BBULY YHUBEPCATLHOCTH
HOPAKEHUS MOYKET PACCMATPUBATHCS KAK «XPOHIYEC-
Kas OJMOPraHHas HeZIoCTaTOUHOCTD [ 1, 2]. HeemoT-
Ps1 HA TO, YTO OCHOBHBIM «OPTaHOM — MUIIEHBIOY TIPH
JUTUTEIGHOM yTIOTPEOJICHUH AJIKOTOJIS SIBJISIETCS Tie-
YEHD, JIJT1 XPOHUUYECKON aTKOTOJIbHON MHTOKCUKAIIUN
XapaKTepHO TOBPEXKAECHUE COCYZOB MUKPOIMPKYJIS-
TOPHOTO PYyCJIa, IPOrPecCUupyIole ucTpoduieckue
U CKJICPOTUYECKUE NU3MEHEHHS B TKAHAX BCEX OPTaHOB
U CUCTEM OPTAaHU3Ma, BBI3bIBAIOIINE XPOHUYECKYIO I'H-
nokcuio |1, 2, 5]. Ilocaennss B couetaHuu ¢ mpsiMbIM
TOKCHYECKUM JIEHCTBIEM 9TAaHOJIA O0YCJIABIUBAET M3~
6bITOYHOE 0Opa3oBaHue aKTUBHBIX (HOPM KHCIIOPO/IA,
4TO BeleT K AucOANaHCy B CHUCTEME IMEPEKMCHOTO
OKHCJIEHUST JIUIIUIOB U AHTHOKCUIAHTHON 3all[UThI
OpraHusMa — OKCHUJATUBHOMY aucTpeccy [4, 6, 8, 9].
AxktuBaius cBOOGOIHOPAJUKAIBHOTO OKUCTIEHUST B
TKaHAX TOJIOBHOTO MO3Ta BEZIET K TIOBPEKICHIIO reMa-
TO3HIe(aTINnIecKOro 6apbepa, OTEKY TOJIOBHOTO MO3Ta
u rubeiu HEHPOHOB, yCyTyOJisist MPOSIBJICHUST Tiede-
HouHol aHIedamonatun [1, 10—16]. Hapymenne
(byHKIIMOHATTBHOTO COCTOSTHUS TIEYEHU W KJIWHUYEC-
KUe MPOsIBJIEHUsT 3a00JIeBaHMsI BO3HUKAIOT, KaK TIpa-
BUJIO, V7K€ TIPM HAIMYUK TIyOOKHX, 4acTO HeoOpaTH-
MBbIX, W3MeHeHWI artoro oprana [1, 2]. Bce
BBIIIEU3JIOKEHHOE JIUKTYET HEOOXOIUMOCTD ITPOBE/Ie-
HUSI Y TIOJ00HBIX MAIUEHTOB KOMILIEKCA MEPOIpUsI-
THI TOCUH/IPOMHOIN HHTEHCUBHOW Tepanuu B yCJIOBU-
X PEAHUMAIIMOHHBIX OTHEJEHUN U COMPSKEHO C
GoJrbiME (PUHAHCOBBIME 3aTpatamiu | 3.

Iesbp uccienoBanust — oreHuTh 3P dexTrs-
HOCTDb HHTEHCUBHOU Tepariuu GOJbHBIX AJIKOTOJIbHOI
GOJIE3HBIO TTEYEHN ¢ TIPUMEHEHUEM CYKIIMHATCO/EP-
JKAIUX AHTHOKCUIAHTOB peaMGeprHa 1 IIUTO(IaBH-
Ha (HIIO «Ilommcan», Poccus).

Marepuan u MeTobI

BBIT0 TIpoBeIeHO TPOCTIEKTHBHOE HccienoBanme 150
GOMBHBIX anKOToIbHON Gosesubio nedenn (ABIT), ocmox-

Introduction

Alcoholic disease can be considered as a chron-
ic multiorganic failure because of multiple body
damages [1, 2]. Tt is the liver that is the main «target
organ» in longterm history of alcohol intake, howev-
er, chronic alcoholic intoxication is characterized by
universal damage of the microvasculature vessels,
progressive degenerative and dystrophic sclerotic
changes in all body organs and systems, causing
chronic hypoxia [1, 2, 5]. The latter in combination
with a direct toxic effect of ethanol leads to excessive
formation of reactive oxygen species (ROS) result-
ing in the imbalance in the system of lipid peroxida-
tion and antioxidant protection of the organism, i.e.
oxidative distress [4, 6, 8, 9]. Activation of ROS in
the brain tissue leads to damage of the blood-brain
barrier, brain edema and neuronal death, exacerbat-
ing the symptoms of hepatic activation of ROS gen-
eration in the brain tissue aggravating the symptoms
and signs of hepatic encephalopathy [1, 10—16].
Liver malfunction and clinical manifestations of the
disease commonly occur in deep and non-reversible
changes in the organ [1, 2]. The abovestated facts
demonstrate the need in improvements of the inten-
sive care of these patients in Intensive Care Units.
However, the comprehensive care is associated with
high financial costs [3].

The purpose of the study was to evaluate the
effectiveness of intensive care in patients with alco-
holic liver disease (ALD) associated with administra-
tion of succinate-containing antioxidants Reamberin
and Cytoflavin (Research and Production Company
«Polysan», Russia).

Materials and Methods

The prospective study involved 150 patients with
ALD complicated by II—IV degree hepatic encephalopa-
thy. The patients were randomly divided into three groups
of 50 individuals each: in Group 1 patients were adminis-
tered with Reamberin in combination with conventional
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HeHHOI TleueHowyHON annedanonarueit (119) 1I—-IV cre-
nenn. IlanuenToB B ciydaifHOM TOps/IKEe paszeuyid Ha
Tpu Tpymb! o 50 YesoBeK: B mepBoit ocHoBHoM rpyte (1
OT') GoJibHBIE IOMONHUTENBHO K TPAAUIIUOHHON Oa3UCHON
Tepanuu MoJaydaan peaMOepuH, BO BTOPOIl OCHOBHOMN
rpynie (2 OT') — nurodsiaBut, B KOHTPOJILHOU TpyIie
(KT) anTnokcuzanTsl He TPUMEHINCh. B nccrenoBanme
Brmiounsn marnenToB ¢ ABII kmacca B (n=84) u C (n=66)
no Yaiisny-IIsto. Tpymibr Obl cCpaBHUMBI 110 BO3PACTY,
[OJIy W CTENEHU KOMIIEHCAIIMM CUHAPOMA IOPTAJIbHOM
rutieprensnn. VcceaenoBanue npoBOAMJIN B YETbIPE 3Ta-
na. I aTanm — nocrymienne 60JbHOT0 B KAMHUKY (1-€ cyT-
xn), Il atam — 3-u cytku, [ aTam — 6-e cyrku, IV atam —
11-e cyTku HaXOXKICHUsT GOJTBHOTO B CTAIIMOHADE.

Meroabl ucciaenoBanusi U jedenusi 60ububix. Cre-
neHb [1D olleHMBaJIU 110 KIMHUYECKUM TIPU3HAKAM, 00beK-
TUBU3ALUIO cTerenu 11D u HabuoseHue 3a ee AMHAMUKOIL
B IIPOIIECCE JIEUEHHS OCYIIECTBIISIIN C TIOMOIIBIO ICUXOME-
TPUYECKUX TecToB: TecTa cuMBoa — umcso (CYT), tecta
cesa3n yncen (TCY) u tecta xommposanns aunanii (TKJII),
OTPaKAIONIIX PACCTPOICTBA MAMATH, MHTEJIEKTa, KOOP-
JIMHAIIMY ¥ IPOCTPAHCTBEHHOM opuenTanuu [19, 20].

YpoBeHb aMMHUaKka B BEHO3HOH KpPOBU OIIpefiesIsliu C
[IOMOIIBbI0O MUKPOCJIAH/I0BOI TEXHOJIOIMU Ha ariiapare
VITROS 500 (CIIA). Ouenky nokasareseii ceoboaHOpa-
nukanpaoro okuciaenus (CPO) aummaoB B ChIBOpOTKe
KPOBM TIPOBOAIMJIM Ha JiIOMUHOMeTpe (upmbl «/[namors
(Poccust) ¢ nmomorpio mporpammer <CL3603>. Mccaeno-
Basin CPO sunuoB u o011y0 aHTHOKCHIAHTHYIO aKTUB-
Hoctb (OAA) o metony JK. N. A6pamosoii u I. 1. Okcen-
renep (1985). ChIBOPOTKY KpPOBU MMOJIy4asiu IIyTEM
1eHTpUyTUPOBAHNS TIeTbHOI KpoBH B TedueHne 10 MunyT
npu 3000 06,/ MuH. {151 MHUIMAIIMY [IEPEKUCHOTO OKKCJIe-
nust aunuaos (ITOJI) B uccrenyembrit matepuan (0,1 Mo
mrasmbl, 0,2 M pocdaroro 6ydepa npu pH=7,4 u 0,1 ma
12,5 MM cosnu FeSO,X7H,0), nomeleHHblii B TEMHYIO
Kamepy JioMUHOMeTpa, Ha 8-M 1ukiae BBoguau 0,1 mix
3%-HOTO PacTBOpa MEPEKUCH BOAOPOJA C TOCeAyIomIeit
perucTparueil XeMIIIOMIHECTICHITNN B Tedenne 50 1uK-
g0B (1 nukin=0,1 cekynznr), npu 37°C ¢ yuetrom hoHOBOI
XeMWJIIOMIHECHEHIINU. PerncTpupoBasu cieayonme mapa-
METPBL: CBETOCYMMY (S) M MHTEHCHBHOCTb MAaKCUMaJIbHOM
Berbikn (D), OTPAKAIONIX MHTEHCUBHOCTH CBOOOIHO-
PaIMKaIbLHBIX TPOIIECCOB, TAHTCHC YTJIa HaJICHUS KUHETHYCe-
CKOH KpuBOi (tga,), OTpesiesIIeMBli TI0 YTTy HaKJIOHA Kaca-
TEJbHOM K Y4YacTKy IHa/leHusI KUHEeTHYeCKOW KPUBOH U
XapaKTePU3YIOIUH CKOPOCTb CHUKEHUS WHTEHCHBHOCTH
cBevenus U, caezoBaresibHo, OAA cbIBOPOTKM KPOBH.

Bce ucenemyembie 60JbHbIE TIPU TIOCTYILIEHUH TOCTIH-
tamuaupoBasick B OPUT. Ilo mepe ymyumiernst coctosi-
HUS, KOPPEKIIMM BUTAJIbHBIX PACCTPOICTB, TOBBIIIEHUS
yPOBHst cozHaHst 160 tepexosa 113 B [—11 crenens 6oJib-
Hble [IEPEBOAIINCH JUJIsE JAJIbHENIIEro JiedeHus: B o0iieTe-
panesruyeckue otaenaenus. B OPUT Bcem 60IbHBIM TIPO-
BOAWJIM  TOCHHJPOMHYIO ~ MHTEHCUBHYIO  Tepaluio:
pecrmpaTopHyIo HOAEP:KKY (OKCHTEHOTeparnus, 1Mo MoKa-
3anusM — HewaBasusHasgs BUBJI wmm VIBJI), xoppexiiio
BOJIEMWYECKUX, BOJHO-3JIEKTPOJIMTHBIX PACCTPOICTB, WH-
(ysuonno-rpancpy3uoHHyI0 Teparuio ¢ Iebl0 KOpPeK-
nun nedpunura OILK wam nmasMeHHbIX MPOKOATyJISTHTOB,
30H/I0BOE 9HTEPAIIbHOE MTUTaHNE. BeeM 60IbHBIM TPHUMEHSI-
s GasMCHYIO Tepanuio corsacto npukasy N 404 ot 26 mas
2006 r. MunmcTepcTBa 3/[PaBOOXPAHEHNST U COIUATHBHOTO
passutust Poccuiickoii @eneparu «O6 yTBepKACHUN

basic therapy, in Group 2 patients received Cytoflavin and
conventional therapy, whereas patients of the control
group (Group 3) did not take any antioxidants (conven-
tional therapy only). The study included patients with
ALD Class B (n=84) and Class C (n=66) in accordance
with Child-Pigh classification. The groups did not differ
by age, sex and degree of compensation of the portal hyper-
tension syndrome. The study included four phases. Phase
I: examinations at admission of a patient to hospital (1st
day), Phase 1I: evaluations on the 314 day of hospitaliza-
tion, Phase 111 — all studies performed on the 6th day of
admission, Phase IV — patients observed and tested on the
11th day after admission to the hospital.

The severity of hepatic encephalopathy (HE) was
assessed by evaluation of clinical signs and symptoms.
Objective assessment of hepatic encephalopathy and its
dynamics was carried out with certain psychometric tests:
symbol — number test, test of correlation of numbers and
test of copying lines, which all reflected the severity of
mnemonic, intellectual, coordination and spatial orienta-
tion disorders [19, 20].

Ammonia level in the venous blood was identified by a
microslide technology deploying VITROS 500 device
(USA). Evaluation of free radical oxidation (FRO) of
lipids in the serum was performed with the aid of a
(«Dialogue»,Russia) equipped with a software package
t<CL3603>. Free radical oxidation of lipids and general
antioxidant activity (GAA) were assessed with the method
by Zh. I. Abramova and G. I. Oxenhandler (1985). Briefly,
blood serum was obtained by centrifugation of whole
blood for 10 minutes at 3000 rpm. For initiation of lipid
peroxidation (LPO), the investigated material (0.1 ml of
plasma, 0.2 ml of phosphate buffer at pH=7.4 and 0.1 ml of
12.5 mM FeSO,X7H,0) was transferred to a dark cham-
ber of the luminometer, and at the 8th cycle 0.1 ml of 3%
solution  of  hydrogen peroxide was added.
Chemilluminescence was determined after 50 cycles (1
cycle=0.1 seconds) at 37°C. The following parameters
were computed: the sum of chemiluminescent light (S) and
intensity of maximal flash (F,,,,), which reflected the free
radical processes intensity, tga, of the kinetic curve,
defined by the angle of inclination of the tangent to the
plot of the fall of the kinetic curve (characteristics of the
speed of decrease of the luminescence intensity). The lat-
ter parameter reflected GAA values of the blood serum.

On admission all patients were examined by an inten-
sive care doctor. When condition of the patients was
improved, their vital disorders and consciousness restored
or hepatic encephalopathy was transformed to [—II degree,
the patients were transferred to the Internal Medicine
Departments for further treatment. All patients were sub-
ject of intensive treatment including respiratory therapy
(oxygen therapy, non-invasive pulmonary ventilation),
improving the volume, water and electrolyte insufficien-
cies, infusion and transfusion therapy to control the deficit
of circulation blood volume or plasma procoagulants as well
as enteral tube feeding. The patients had basic therapy
administered in accordance with official regulations of the
Ministry of Healthcare of the Russian Federation.

Doses and modes of administration in the main groups
(Group 1 and Group 2) were prescribed according to rec-
ommendations of the drug manufacturer (Production
Corporation «Polysan», Russia). Group 1 patients were
intravenously (i.v.) infused with 1.5% solution of 400 ml of
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Ta6Jmua 1. III/IHaMI/IKa ToKasareJeit IICUXOMETPHUUYECKOTO TECTUPOBAHU S GOJbHBIX.

Table 1. Dynamics of indicators of psychometric testing.

Indicators Groups Values of indicators at different phases of the study, (M+SD)
1 2 3 4
TNA, ¢ C 128.9£65.4 136+54.2 117£76.2 93.6+43.5
1 141.7£65.5 109.7£66.1 94.5+55.2 76.67+37.6*
2 131.7£65.47 91.6£24.5 88.1+33.2* 65.8+27.2%*
TCL, c C 166.8£36.5 172.3+12.9 123.8+45.6 90.8+32.8*
1 185.8+36.5 99.2+34.6 78.1+23.8* 80.8+32.8*
2 195.83+36.5 121.6+56.2 88.5+23.2 54.8+56.9**
SNT, ¢ C 565.8+32.8 682.4+28.1 543.2+56.3 313.8+71.1
1 464+26.3 404.3+£23.1 340.3£17.7 255.3+81.3*
2 600.8£32.8 428.2+62.4 282.3+25.5% 155+34.9**

Note: TNA — test of number associations; TCL — test of copying lines; SNT — symbol and numerical test. For Tables 1, 2: C — control
group; 1 — 15t experimental group; 2 — 2nd experimental group. * — P<0.05 compared to the control group; ** — P<0.01 compared to the

control group.

IIpumeyanue: st tabaun 1, 2: Indicators — mokasarenu; Groups — rpynmnsr; Values of indicators at different phases of the study —
3HAYEHUsI MIOKaszareseil Ha aranax ucciaenopanust; C — KoHTposibHas rpyima; 1 — 1-s ocHOBHast Tpy1ina; 2 — 2-s1 OCHOBHAs TPYIIIIA.
TNA — rect cBsizu uncern; TCL — tect konmmposanust sunnit; SNT — cumBosibHO-uncoBoi tect. * — p<0,05 OTHOCHTENBHO KOHTPOJIb-

Ho#l rpynibl; ** — p<0,01 oTHOCUTENBHO KOHTPOJIBHOI IPYIIIBI.

CTaHzapTa MEAUIMHCKON MOMOIIM OOJIbHBIM C aJIKOTOJIb-
HbBIM, TIEPBUYHBIM, BTOPUYHBIM M HEYTOYHEHHBIM Ouiuap-
HBIM, J[PDYTUMH HEYTOUHEHHBIMU IIMPPO3aMU TICYCHU>.

VY 60JIbHBIX OCHOBHBIX IPYIII HCHOJIb30BAJIU JI03bI U
PEKUM BBEJCHUS aHTHOKCHIAHTHBIX IPEraparoB, PeKo-
menmoBannbie mpousBoautenem (HIIO «Ilomcans, Poc-
cust). Bopibim 1-it ocHOBHOM TpyTITbl BBOAMIN 1,5%-HbIiT
pacTBop peamGeprHa BHYTPUBEHHO KaresibHO 110 400 mur 1
pa3 B CYTKH, a MaIlMeHTaM 2-if OCHOBHOM TPYIIIBI — IUTO-
duasun o 10 mor na 100 mx pactBopa 5% riokossr 1 pas
B CcyTKH, B Teuenune 10 gueii.

[l XapaKTepUCTUKY TTOJIyYEeHHbIX JAHHbBIX HCII0JIb30-
BaJI KDUTEPUH OIKUCATEIbHOM CTaTUCTUKU. J[J1s1 BBISIBIICHUST
JIOCTOBEPHOCTH PA3JIMUUI MEK/Y IPYIIIaMH UCTIOJIb30BAIN
JIMCTIEPCUOHHBIN anasu3 1o metoxy Dumiepa. Kpurimdeckuit
YPOBEHb 3HAUMMOCTH TIPH TIPOBEPKE CTATUCTUYECKUX THIT0-
Te3 B JIAHHOM UCCJIeZI0OBAaHUN NPUHUMAIN paBHbIM 0,05.

Oo6cy:xkaenne

[lo saHHBIM TICMXOMETPUYECKOTO TECTUPOBAHUS
OTMEUAJI CHUKEHME BPEMEHH, 3aTPAYEHHOTO HA BbI-
MOJTHEHUE TECTa CBSA3W YMCEJI, TeCTa KOTIMPOBAHUS JIH-
HUI ¥ CUMBOJIBHO-YHCJIOBOTO TECTa, HOJIee BBIPAsKEH-
Hble y GOJIbHBIX BTOPOIi MccieryeMoii rpyibl (tabur. 1).

[lo Havasa ucciae/JoBaHus y BCEX NAIUEHTOB C
MEYCHOUHO aHIleaIonaTHell YPOBeHb aMMHaKa B
BEHO3HOU KPOBU ObLJI TIOBBIIIIEH, HO He oJiee ueM B 2—
3 pasa OT HOPMAJILHBIX TTOKA3aTeJICH, YTO COTJIACyeTCs
C JIUTEPAaTYPHBIMU JTAHHBIMU 00 YPOBHE aMMOHUEMUHT
pu uppose niedern [11, 12, 17, 18]. B namewm ucciie-
JIOBAaHUY KOHIICHTPAIlNA aMMIaKa B TJ1a3Me KPOBU He
KOPPEJIMPOBAJIA CO CTENCHBIO TIEYeHOTHON aHTIe(aio-
natun. TeM He MeHee, He BBISBIECHO HU OJIHOTO TAllH-
eHTa ¢ MaHU(hECTHOH TIeYeHOUHON dHIIedanonaTrei
Ha (hoHE AJIKOTOJBHOU OOJIE3HU TEYeHH ¢ HOPMAJIb-
HBIM COJIEpKaHMEM aMMUaKa B BEHO3HOW KPOBHU, YTO
CBUJIETEJLCTBYET O BAXKHOHN IaTOT€HETHYeCKON poJin
rurepaMMoHreMun. PeamGeprH He OKa3bIBasl BJIUsA-
HIISI Ha TJIA3MEHHY IO KOHI[EHTPAIINIO aMMHUaKa y 60JIb-

Reamberine once a day, while patients of Group 2 were
administered i.v. with 10 ml to 100 ml 5% glucose
Cytoflavin, once a day, for 10 days.

Descriptive statistics criteria were applied for assess-
ment of the obtained data. Fisher's method was used to
evaluate the validity of differences between the groups.
The critical level of validity to confirm the hypotheses sta-
tistically was 0.05.

Results and Discussion

Psychometric testing demonstrated that
improvement in hepatic encephalopathy manifesta-
tions such as reduction in time spent on test with
numbers, copying lines and symbolicnumerical test
were more pronounced in patients Group 1 (Table 1).

Before the studies ammonia levels in venous
blood was elevated in all hepatic encephalopathy
patients, but it was not as high as 2—3-fold than in
norm, which was consistent with the literature data
on the level of ammonemia in patients with liver cir-
rhosis [11, 12, 17, 18]. In our study, the concentration
of ammonia in plasma did not correlate with the
severity of hepatic encephalopathy. However, no
patient with manifested hepatic encephalopathy
accompanied by alcoholic liver disease with normal
ammonia level in the venous blood was revealed, con-
firming an important pathogenetic role of hyperam-
monemia in the course of the disease. Reamberin had
no effect on plasma ammonia concentration in alco-
holic liver disease patents. When using Cytoflavin at
Phase TV, in patients of Group 1 the level of ammone-
mia was significantly decreased, in some cases (38.6
per cent) it reached normal values (Fig. 1).

The phenomenon can be explained by a bal-
anced composition of Cytoflavin (succinate, nicoti-
namide, riboflavin and riboxin) including antioxi-
dants and predecessor of adenosine triphosphate
(ATP). Tt has been demonstrated earlier that the
drug stimulates energy production in cells, improves
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HBIX aJIKOTOJIbHO G0JIe3HBI0 TTedeHu. [Ipu Hemon30-
Banuu nuroduiaBuna na IV srare uccienoBanus y
GOJIBHBIX BTOPOIl OCHOBHOW TPYIIIBI JIOCTOBEPHO
YMeHbIITAIaCh aMMOHUEMUsI, B psifie ciydaeB (38,6%)
JIOCTHUTasi HOPMAJIbHBIX 3HAYEHUH (PUCYHOK).
JlauHblit (hakT MOKHO OOBSICHUTD COANAHCHUPO-
BaHHBIM COCTABOM IUTO(GJIABUHA (CYKITMHAT, HUKOTH-
HamuJl, puOOKCUH 1 pUbOMIABUH), BKIIOYAIOIUM aH-
trokcuaanTol u tpeaiectBennuk AT®. Ilpemapat
CTUMYJIUPYET SHEProoOPA3OBAHKE B KJIETKAX, YITydIlia-
€T MPOIIECCHI YTUIM3AINN KICIOPOIAa TKAHAMU, BOCCTa-
HABJINBAET AaKTUBHOCTH (DEPMEHTOB aHTHOKCHIAHTHOM
3anmThl. Kpome TOro, OH akTUBHPYET BHYTPUKJIETOY-
HbIIT cUHTE3 OENKa, CIIOCOOCTBYET YTUIN3AINN TITIOKO-
3bl, JKUPHBIX KUCJIOT W PECUHTE3y B HEHPOHAX raMma-
AMUHOMACJISTHOI KICJIOTBI Yepes mryHT PobGeprca [18].
Y Bcex NMaIMeHTOB PErUCTPUPOBAIIH TIOBbITIEH-
HYIO HHTEHCUBHOCTb TIPOIECCOB CBOGOHOPAIUKAIIb-
HOTO OKUCJIEHUST JIUTTUIOB ¥ HU3KYIO OOIILYI0 aHTHOK-
CUJIAHTHYIO aKTUBHOCTb, YTO TOBOPHUT O BHIPAYKEHHBIX
HAPYIIEHUSAX OKCUIATUBHOTO CTATYCA, T.€. O TIPOsIBJIe-
HUW OKCUJIATUBHOTO incTpecca. Haunnasg ¢ TpeTbero
aTala UCCJEMOBAHUS y OOJBHBIX 00€UX OCHOBHBIX
TPYIIT OTMEYAJIN CTATUCTUYECKN 3HAYMMOE U3MEHe-
nue napamerpos cuctembl [IOJI-AOC: cumkenwue mo-
kazarenss @D, ,, 1 PocT tga, YTO OTPAKAET yMeHbIile-
nue unrencuBHoctu CPO smnupoB u HapacraHnue
AHTUOKCUJAHTHON 3amutbl. Ha 3akao4nTesbHOM
aTare UCCIEe/JOBAHNS BBISBIIAIN IOCTOBEPHbBIC OTJIH-
yust okaszaresist D,y OOJIbHBIX 00enux ucciaeaye-
MBIX TPYII KaK OTHOCUTEIBHO KOHTPOJIBHON TPyTI-
b, TAK U ITOKa3aTesel 1nepsoro sTtana. [lapamerpsl
ckopoctu o6peiBa CPO (tga) u obmeit AOA (Sys,,)
MMEJTH CTATUCTUYECKU 3HAYUMBbIE OTJIUYUS OT 3HAYe-
HUI 11epBOro aTana U KOHTPOJIbHON I'PYNIBI B IIep-
BOU ¥ BTOPOI OCHOBHBIX TpyTiiax 00JbHbIX. [Tokasza-
TeJib tge yMEHBIIMJICS Y OOJIbHBIX B KOHTPOJBHOM
IpyIITie OTHOCUTEJIBHO TIEPBOTO 9TAIA NCCIEIOBAHUS,
OTJIMYMSI €T0 OT AHAJIOTHYHOTO TIOKA3aTeNsl B 0OEmX
UCCJIEyeMBIX TPYIIAaX He OBbLIM CTATUCTUYECKH JI0-
croBepHbl. [Ipuuem HauboJbIlee KOPPUTHPYIOIee
BiaugHue Ha cucremy [1OJI-AOC okasbiBas rmpera-
pat nutodJaBuH, YTO, BEPOSATHO, CBS3aHO C €T0 aH-
TUTUIIOKCUYECKUM JICHCTBUEM, BJIMSHUEM Ha IIPO-
1[eCChl 9HEProoOPA30BAaHUS B KJIETKE, YMEHbBIIEHITEM
HPOJYKIIUU CBOOOIHBIX PAJUKAJIOB U BOCCTAHOBJIE-
HUEM aKTUBHOCTU (DEPMEHTOB CHCTEMbI aHTHOKCH-
JIAHTHOI 3aIuThl opranusmMa (TabJ. 2).
Jaurenprocts Haxoxaenus B OPUT y nmanu-
€HTOB I1ePBOI OCHOBHOM TPYIIIbI COCTaBUJIA B CPe/l-
HeM Ha 3 CYTOK, a BTOPOH OCHOBHON — Ha 5 CYTOK
MeHbIIIe, YeM B KOHTPOJIbHOM rpymie. Yactora penu-
JIMBOB KJIMHUYECKU BBIpaKEeHHOH 1D y OOJIbHBIX
KOHTPOJIBHOW IPyIIIIbl ObLia Bhitiie uepes 3, 6 u 12 me-
CAIIEB TIOCJIEe TIPOBECHHOTO JieueHus. Ha ocHoBanuu
MOJIYYEHHBIX JIAHHBIX MOKHO 3aKJIIOYUTh, YTO JIJTH-
TEJBHOCTD KIMHUYECKON PEMUCCUU JI0 HACTYTLICHUS
ouepesHoil Manubecraiuu 119 y 6ombHbix ABIT B

39,8 54,8
44,3

36,1
57,2 55’1

D—D\D&D 44,4
54,3 37,6 49.2 47.9
— e M2 4

1 2 3 4
Phases of the study

Plasma levels
of ammonia, mM/I

—— Cytoflavin - Reamberin
—— Control group

BisiHue Tepanuy Ha IIAa3MEHHbIA YPOBEHb aMMOHUEMUH Y 6OJIb-
HBIX Ha TANaX HCCIIe[OBAHNSL.

Effect of therapy on plasma levels of ammonemia at various
phases of the study.

IIpumeyanue: Plasma levels of ammonia, mM/] — konnenTpanus
amMuaka B miasme, MM /i1; Phases of the study — aranst uccneno-
panus; Citoflavin — nuroduasun; Reamberin — peamGepun;
Control group — KOHTpOJIbHAS FPyTITIA.

processes of utilization of oxygen by body tissues,
restores activity of enzymes of antioxidant protec-
tion, activates intracellular protein synthesis, pro-
motes utilization of glucose, fatty acids and resyn-
thesis in neurons of gammaaminobutyric acid
through the Roberts' shunt [18].

All patients had an increased intensity of free
radical oxidation of lipids and low general antioxi-
dant activity, which both indicate severe disorders of
oxidation, i.e. oxidative distress. In the third phase of
the study patients of both main groups demonstrated
a statistically significant variation in parameters of
the perioxidation of lipids (POL)-antioxidant system
(AOS): decrease in F,,, and elevation of t tga, reflect-
ing the reduction of the intensity of the free redical
oxidation of lipids and activation of antioxidant pro-
tection. At the final phase of the study significant dif-
ferences in the rates of the two main groups as com-
pared to the control group and the indicators of the
first stage were revealed. Parameters of the break of
free radical oxidation (tge) and general antioxidant
activity (GAA) had statistically significant differ-
ences from the values of first phase and the control
group in the first and second main groups of patients.
Indicator tga decreased in patients of the control
group relatively to the first phase of the study, its dif-
ferences from the similar rate in both groups were not
statistically valid. The greatest correcting effect on
the system of POLAOS was provided by the drug
Cytoflavin. This effect must be due to its antihypoxic
capabilities, increased energy production dur to
reduced level of ROS release, and an ability to restore
the activity of enzymes of the antioxidant defense
system (Table 2).

Period of stay at the Department of Intensive
Care in patients fromGroup 1 averaged 3 days, in
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Ta6imua 2. lunamuka nokasaresieilt CPO u AOA nia3Mbl KPOBH.

Table 2. Dynamics of indicators of FRO and AOA in blood plasma.

Indicators Groups Values of indicators at different phases of the study, (M+SD)
1 2 3 4
F .0 standard units C 7519.4+322.4 8104.0+£469.9 6527.1+880 6292.3£497.2
1 8345.6£1373.2 6473.5+945.7 3263.4+354.2F 3435.0+678.4*
2 8213.3£409.8 4245+434.2 3876+342.5%% 2450+£122.5%%
tga C 96.8+122.2 92.6+£113.7 90.7+£126.4 80.3+131.8
1 100.3+78.4 103.8+76.8 190.5£45.7* 221.2+84.1x
2 103.4+100.1 115.4%76.2 254.7+67.5%% 313.9£48.2%#
Seenerals Standard units C 13.5%1.6 12.7£1.8 13.1+£0.9 10.4+4.0
1 12.7+1.4 12.6+1.3 10.8+2.1 9.1+1.8
2 15.70+7.7 11.31+1.6 9.28+1.2 8.37+1.6
Note: F,,,, — maximum intensity of slow flash; tg & — the tangent of the angle of hade of the kinetic curve; Syeper — total light sum of

the sample illumination. * — P<0.05 compared to the control group; # — P<0.05 compared to the first main group.
IIpumevanue: F ., standard units — MakcuMaabHasi MHTEHCUBHOCTD ME/IIEHHON BCIIBIIIKY, YCJIOBHBIE eUHUIb; tg ¢ — TAHTeHC

yIJla Ma/ieHust KUHEeTHYECKONH KPUBOM; Sgeperal —
rpyib; ¥ — p<0,05 oTHOCUTENHLHO 1 OCHOBHOII TPYIIIIbHL.

06enX OCHOBHBIX IPYIINAX OKA3aJACh BBIIIE OTHOCH-
TEJbHO MAIMeHTOB KOHTPOJIbHON rpynmbl. [Tpu nsy-
yeHuu JietaabHoctu 6obHbX ABIT B mcciemyeMbix
IPYIINax HA STarax UCCIIEA0BAHSI BBISIBJIEHO, 4TO 00-
MU [TOKa3aTesb JIETAJbHOCTU ObLI BbIIE B KOH-
TpoJsibHOH rpymnie. Ha BTropom atane uccienoBaHust
06HAPYKEHO 3HAUNMOE Pa3JInIre M0 MOKa3aTeo Jie-
TAJILHOCTH MEXK/Y KOHTPOJILHOI 1 0GEMMU OCHOBHbI-
MU rpymraMi. CTaTHCTUYECKN 3HAYNMBIX Pa3Iudnii
110 TI0KA3aTeJs0 JIeTAJIbHOCTH MEXK/Iy MepBOil U BTO-
POil OCHOBHBIMU IPYIIIIAMU MbI He OOHAPY KU,

BoiBoabl

1. Tlox BAMsHUEM aHTUOKCUJAHTHOW TepaIuu
HAOJI0/IaeTCsT JIOCTOBEPHOE YMEHbBIIIEHUE KIMHUYEC-
KUX TPOSIBJICHUM IEeYEeHOUHOU 3HIle(haTONATUN:
yJIydllieHue KOTHUTUBHBIX (DYHKIMH, TaMsATH, 4TO
MPOSABJISETCS B CHMKEHUU BPEMEHU, 3aTPA4eHHOTO
Ha BBITIOJIHEHUE TICUXOMETPUYECKUX TeCTOB. BoJiee
BBIDAKEHHOE YJIydllleHue HaOJI0IAeTcs y HalueH-
TOB, TIOJIYYABIINX ITUTODIIABUH.

2. PeaMOGepuH He OKa3bIBAET BJIMSTHUS HA 11123~
MEHHYIO KOHI[EHTPAIMIO aMMHUaKa y OOJIbHBIX aJIKO-
rOJIbHOI 00JIe3HBIO TeueHu. [Ipu MCHOIb30BAHUN
1uTodIaBUHA JOCTOBEPHO YMEHBIIAETCS aMMOHME-
MU, B psjie caydaes (38,6%) mocTuras HOpMaibHbIX
3HAYEHUH.

3. Hawuboblitee KOPpUTHPYIOIIee BJIUSHUE HA
cuctemy ITOJI-AOC okaspiBaeT nipenapar 1uTodra-
BUH, UTO MO3BOJISIET PEKOMEH/IOBATH €T0 JIJIT KOPPEK-
[ OKCUJIATUBHOTO CTaTyca y OGOJBHBIX aJKOTOJIb-
HOU OOJIE3HBIO MIEYEHH.

4. Jlnurenbunocts Haxoxjaenus B OPUT y
TPYIIIIBI MAIUEHTOB, MOJIyYaBIINX peaMOepH, ObLia B
cpeziHeM Ha 3 CYTOK, a B TPYIIIIE, T/ie TPUMEHSIIH TIH-
TosiaBUH, HA 5 CYTOK MeHbIlle, YeM B KOHTPOJBHOI
rpymie. 1IpofoKUTeIbHOCTD KIMHUYECKOH peMuc-
cuu T19 y 6osmmHbix ABTT B 06€X OCHOBHBIX IPYIIIax
OKa3ajach BBIIIE OTHOCUTEJIBbHO MAIMEHTOB KOH-

001as CBeToCyMMa CBEYEeHUsl MPOOHL.

* — p<0,05 OTHOCUTENHHO KOHTPOJBHOI

Group 2 it was 5 days shorter compared to the con-
trol group. The recurrence rate of symptomatic PE
in patients of the control group was higher in 3, 6
and 12 months following the treatment. On the
basis of the obtained data we can conclude that the
duration of clinical remission before appearance of
new manifestations of hepatic encephalopathy in
ALD patients of groups I and 1T was longer com-
pared to the control group. Mortality rate in
patients with alcoholic lever disease was higher in
the control group. At the second phase of the study
significant difference in terms of mortality between
the control and the two main groups were identi-
fied. There were no difference in mortality between
patients of groups I and II.

Therapy of hepatic encephalopathy currently
used in practical medicine and aimed to reduce of
hyperammonemia as well as decrease in inhibitory
processes in the central nervous system has been dis-
closed to have rather low efficiency and does not
take into account all potential links to its pathogen-
esis [11, 12, 14—16]. Chronic alcohol consumption
has been determined to contribute to the destruction
of the lipid layer of cellular membranes with forma-
tion of free radicals, which can result in imbalance in
the system of lipid peroxidation and antioxidant pro-
tection [4—6, §, 10].

Activation of free radical oxidation in the brain
tissue leads to the damage of bloodbrain barrier,
brain edema and neuronal death [5, 10, 11]. Failure
of traditional methods to control multiple alter-
ations of organ functions in ALD patients and
impact of ROS generation and chronic tissue hypox-
ia on mechanisms of neuron and astrocytes damages
demonstrate the urgency of seeking new approaches
to treat ALD. The administation of succinatecon-
taining antioxidants have demonstrated capabilities
to control energy metabolism disorders at the mito-
chondrial level by increasing both the efficiency of
oxygen utilization within the tricarboxylic acid cycle
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TPOJIBHOU TPYIITIBL, & OOIIHIT TOKA3aTehb JIETAIBHOCTH
OBLI IOCTOBEPHO HUJKE, Y€M B KOHTPOJIBHOI IPYIITIE.

3akiaoueHue

CyiectByiomnasi B HacCTosiliee BpeMs MeJIMKa-
MeHTO3Has Tepanus 119, HarpaBieHHas HA CHIKEHTE
TUTIEPAMMOHUEMUN U YMEHbBIIICHUE TOPMO3HBIX TIPO-
eccos B ITHC, He gaBisieTcd B JOCTATOYHOU CTEIIEHN
a(hdEeKTUBHON 1 HEe OXBATHIBACT BCEX U3BECTHBIX 3BE-
ubeB ee naroreresa [11, 12, 14—16]. Ycranosieno,
YTO TIPH XPOHUYECKOM YIIOTPEOJIEHUN AJIKOTOJIST TIPO-
HCXOJIUT Pa3pyllieHue JUMUIHOTO CI0st MeEMOPaH KJie-
TOK ¢ 0OpasoBaHieM CBOOOIHBIX PaJUKaJIOB, YTO Be-
JIET K iucOalaHCy B CUCTEME TIEPEKUCHOTO OKUCJICHUST
JIUTIUIOB Y QHTUOKCUIAHTHON 3alUThl OPraHu3Ma
[4—6, 8, 10]. AxruBaius cBOOOAHOPAAUKAILHOIO
OKHCJIEHUSI B TKaHAX TOJOBHOTO MO3Ta BEIET K TI0-
BPEKIEHUIO TeMaTOIHIIEPATITIECKOTO Oapbepa, OTEKY
TOJIOBHOTO MO3Ta 1 rubesiu Heliponos |5, 10, 11]. He-
COBEPIIEHCTBO TPAJAUIIMOHHBIX METOI0B Teparmu 119
npu ABII, nokazannas poJjib OKCUPAIUKAIBHON aKTH-
BaIlUU ¥ XPOHUYECKOU TUMOKCUN TKaHEH B MEXaHU3-
MaX TOBPEKICHUS HEHPOHOB U aCTPOITUTOB JAUKTYIOT
HEOOXOIMOCTD MOUCKA HOBBIX MOJIXO/IOB K €€ M3yde-
HUIO 1 JiedeHnt0. OTHUM 13 BO3MOKHBIX ITyTEl periie-
HUST YKA3aHHOU TIPOOJIEMBI SIBJISIETCST HCIIOJIb30BAHIE
CYKITMHATCOJEPIKAIIUX aHTHOKCUIAHTOB, CIIOCOOHBIX
KOPPUTHPOBATDH HAPYIIIEHUST SHEPTETUYECKOTO 0OMEHA
KJIETOK Ha YPOBHE MUTOXOH/IPUH MTOCPEJCTBOM TIOBBI-
nreHust a(GEKTUBHOCTA MCIIOTB30BAHUS KHUCJI0POA
NI TIPOYKIIMM MaKPOIPTUUECKUX COCJAMHEHUN B
IIKJIEe TPUKAPOOHOBBIX KUCJIOT U TIOBBICUTD YCTONUM-
BOCTb OPTAHOB U CUCTEM OPraHU3Ma B II€JIOM K HE/I0-
craTKy Kucjaopozaa |3, 7, 18].

[TpyMeHeHNEe aHTUOKCUIAHTOB TIPU aJIKOTOJIb-
HOI GOJIE3HU ITIeYeHM, SBJISIONIEIics 110 CBOEH CyTH
XPOHUUYECKOW MYJIBTMOPTaHHOH ITaTOJI0Tel, OKa3blBa-
er GJIarOTBOPHOE BO3JIEHCTBIE Ha TIPOIIECCHI TKAHEBO-
ro MeTaboJIM3Ma, KJIETOUHOE [IbIXaHHe, CHIKAET SHEpP-
reTU4ecKuii JeuIuT acTporjauu 1 HelporuTos. Bee
3TO TIPUBOJUT K YMEHBIICHUIO TKAHEBOW TMIIOKCUH,
MOBBINIAET YTUINU3AINIO KUCJIOPOIA KJIETKAMU U B pe-
3yJIBTaTe HOPMAJIM3YET BBICHINE KOPKOBbIE (DYHKITUH.
Ha doHe aHTHOKCHIAHTHOIT Teparui y OOJBHBIX AJIKO-
TOJIBHOI OOJIE3HBIO TIEYEHN, B OTJIHYKE OT CTAHIAPTHO-
TO JIeYeHUS, MTPOUCXOAUT JIOCTOBEPHOE YJIydIllleHUe
KOTHUTUBHBIX M MOTOPHBIX (DYHKIINN, CHUKAIOTCS
MIPOSIBJICHUS TETATOIEITIONSIPHON TUCHYHKIINU 1 OK-
CUJIATUBHOTO JIMCTPECCa, HOPMATM3YIOTCS 1TOKa3aTesn
AHTUOKCU/IAHTHON 3aIUTHI OPraHU3Ma.

[TonBong UTOTM KOMILIIEKCHOM OIIEHKU Pe3yJIbTa-
TOB BCEX TIPOBE/ICHHBIX MCCJEIOBAHMH, ciemyeT chop-
MYJIPOBATD 3aKJIFOUEHHE O MATOTEHETHIECKON 0O0CHO-
BAaHHOCTH M BBICOKOM KIMHUYECKON 3(h(heKTUBHOCTA
CYKIIMHATCOJIEPIKAIINX aHTHOKCHIAHTOB (peaMbeprHa
u 1uTodIaBUHA) B MHTEHCUBHOW Tepanuu aHIedano-
naTu y GOJILHBIX aTKOTOJIEHON GOJIE3HBIO TIEUEH.

and e body resistance to oxygen deficiency [5, 7, 18].
These data demonstrated their for potential to treat
diseases associated with oxidative distress.

ALD is considered as a chronic polyorganic
failure-associated disorder because of chronic alco-
holic intoxication that induces oxidative distress.
Abrogation of the latter might result in a beneficial
effect on tissue metabolism, cellular respiration and
reduction of an energy deficit in astroglia and neu-
rons, decrease in tissue hypoxia, better utilization of
oxygen by cells and normalization of cortical func-
tions. In our study, antioxidant therapy, in contrast
to the conventional treatment, in ALD patients
resulted in significant improvement in cognitive and
motor function, hepatocellular function through
limiting the oxidative distress partly due to
strengthening the antioxidant defense system. The
study demonstrated high clinical efficacy of succi-
nate-containing antioxidants (Reamberin and
Cytoflavin) in intensive care of encephalopathy in
ALD patients.

Conclusion

1. Antioxidant therapy resulted in a significant
improvement of clinical signs of hepatic
encephalopathy: improvement of cognitive functions
and memory, manifested as decrease in the time spent
on psychometric tests. Most significant improve-
ment was revealed in the group of patients treated
with Cytoflavin.

2. Antioxidant therapy resulted in stable nor-
malization of bilirubinemia and enzyme levels
demonstrating hepatoprotective properties of
Reamberin and Cytoflavin.

3. Reamberin possesed no effect on plasma
concentration of ammonia in patients with alcoholic
liver disease. To the contrary, administration of
Cytoflavin resulted in significantly decreased
ammonemia; in 38.6% cases normal values of ammo-
nium were determined.

4. Cytoflavin exerted maximum positive
effect on recovery of POLAOS values. This drug is
recommended to control oxidative status in ALD
patients.

5. Period of stay at the Department of
Intensive Care in the group of patients treated with
Reamberin was about 3 days, and in the group of
patients administred withCytoflavin the duration of
ICU stay was 5 days shorter than in the control
group. Duration of clinical remission of hepatic
encephalopathy in patients with ALD in both main
groups was longer compared to the control group,
and the overall case mortality rate was significantly
lower compared to control group. No differences in
the duration of clinical remission and the mortality
rates were revealed in patients receiving Cytoflavin
or Reamberin.
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PAHHASA IIOCTHATAJIBHAA AJAIITAIIUSA
HOBOPORAEHHOTI'O OT MATEPU
C CAXAPHBIM IUABETOM I TUITA
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Early Postnatal Adaptation of a Newborn
from a Mother with Type I Diabetes Mellitus

S. A. Perepelitsa'?

''V. A. Negovsky Research Institute of General Reanimatology,
25, Petrovka St., Build. 2, Moscow 107031, Russia
? Tmmanel Kannt Baltic Federal University,
14, Aleksandr Nevsky St., Kaliningrad 236041, Russia

IMesn: nemoncTpalys TedeHns paHero nepuo/ia aialTaiu y HeZIOHOMEHHOT0 HOBOPOKCHHOTO, POXK/IEHHO-
IO OT MaTepH ¢ caxapHbIM AruabeToM 1-ro Tua, ¢ rIyGOKUME HAPYIIEHUSIMU Pa3JIMYHbIX BUAOB OOMEHA: YIJIeBO/I-
HOTO, JInuAHOTO. HebmaronpustHbivMu (hakTopaMu sIBJSIIOTCSI COMAaTUUECKUIT M aKyHIEPCKIIl aHAMHE3 MaTepu, OC-
JIO)KHEHHOE TeyeHre HEPEMEHHOCTH.

3akmouenue. Yem riy6ske epuHaTaIbHbIE HAPYLIEHUST METa00IM3Ma Y HOBOPOKIEHHOTO, TEM TsIKeJee IIPo-
TEKaeT PAaHHUI TIePUOJl IOCTHATAIBLHON afanranuu. [Iprpopurerom 06cie0BaHUsI HOBOPOKIECHHOTO, POKICHHOTO
OT Marepu ¢ caxapHbIM AuabeToM 1-To THIIA, ABJISAETCA HE TOJLKO MIMKEMUYECKUH TIPoduib, HO U HOJIHOIEHHASA
OlleHKa BCeX BUA0B 0OMeHa BEIECTB, BKJII0Yas IOKas3aTe I JUITUAHOro oOMeHa. PecrimpaTtopHas Tepamus Z0JKeH
OBITh BEIOPAHa € yY4ETOM BCEX KIMHUKO-Tab0paTOPHBIX MaHHbIX. [1aBHast ee 3a/1a4a — MaKCUMAaJIbHO OBICTPast JIMK-
BUJALIMS TUIIOKCUY, HOpMasiusaiusi oOMeHa BellecTB. BoaMoKHbIM npuoputeToM B BbiGope peskuma VIBJI siBiis-
€TCsl BBICOKOUACTOTHASI OCIMJUISITOPHAS BEHTUJISIIIUS, KOTOPas O3BOJISIET YCTPAHUTh MMIIOKCHIO Harboee ObICT-
po. B cayyae pannero m ad@ekTHBHOrO JieueHUs K KOHI[y PaHHEr0 HEOHATAJbHOTO TEPUOJA MPOUCXOIUT
HOPMaJIM3aI[is BCEeX BUIOB OOMEHA BEIeCTB, BOCCTaHOBAeHUE d(P(HEKTUBHOTO CAMOCTOSATENLHOTO AbIXaHUA U CTa-
OUIM3AIINS COCTOSTHUS.

Kntoueevie crosa: nepunamaiviasd eUNOKCUs; eAUKeMUst; mpuzﬂuuepuaw; xojsecmepoi; UCKYCCMEeHHasl 6enmu -
JAUUS TeZKUX

Objective: to demonstrate the course of early period of post-natal adaptation of a premature newborn born from a
mother with type 1 diabetes mellitus (T1DM), characterized by abnormal glucose and lipid metabolism. Adverse fac-
tors included complications during pregnancy.

Conclusion. Medical examination of the newborn born from a mother TIDM included the assessment of
glycemic profile and a full evaluation of metabolism, including lipid metabolism. Respiratory therapy was selected
based on clinical and laboratory data. The aim of care was normalize the metabolism and eliminate hypoxia and
its consequences as soon as possible. The high-frequency oscillatory ventilation was the possible priority in the
selection of mechanical ventilation mode, which allowed to quickly eliminate hypoxia. This strategy resulted in
reconstitution of spontaneous breathing, the normalization of metabolism and stabilization of the newborn's con-
dition by the end of the early neonatal period.

Key words: perinatal hypoxia, glycemia; triglycerides; cholesterol; artificial lung ventilation
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BBenenne

Caxapwubiii quaber (CJI) siBisteTCst COIUAIBHO
3HAYUMBIM 3a00JIeBaHUEM, T.K. OTMEUYAETCS 3HAUYM-
TeJIbHASA €T0 PacCpOCTPAaHEHHOCTh B Mupe u Poccnii-
ckoit Mepepanuu (PD). /lunamMuky pacmpocrpaHeH-
voctn CJI 1-ro tuma B PM MOXKHO paclieHnTh Kak
YMEPEHHO pacTyliee 1miaTo: +46 ThicAdy MalleHTOB
3a 5-JIeTHUII TIePUOJI BO BCEX BO3PACTHBIX TPYIIIIAX
[1]. Ha sTom (hore 0c060r0 BHUMAHUS 3aCIYKIBAET
aKymiepckas auabderosiorus, T.K. y nainueHtok ¢ CJI
BCe uallle HacTymaer GepeMeHHOCTh. Kak mpaBuiio,
6GepeMEHHOCTD TPOTEKAET HEOIATOPUSTHO, € BBICO-
KUM PHUCKOM TIepUHATaJIbHBIX OcJI0kHeHn . [ecTarm-
OHHBII [TPOIIECC CIIOCOOCTBYET PA3BUTHUIO U ITPOTPEC-
CUPOBAHUIO MUKPOCOCYIUCTBIX OCJHOKHEHUH Y
marepu. Ocoboe BHUMaHHUE YIEJNSETCS TMOAO0PY U
KOPPEKIINY /103 UHCYJINHA [ 2—4].

XpoHuueckasi TUMEPTJINKEMUS, XapaKTepHasd
st C1 1-ro Tuna, BeleT K yBeJMYeHUIO MAcChl T1J1a-
IEHTBHI 32 CYET YTOJIICHUS CTEHOK CIIUPATHHBIX ap-
Tepuii, yBesuueHust oO0Iell MOBEPXHOCTU BOPCHUH,
oreka 1 GuOPO3a CTPOMBI BOPCHH, BJIEKYIIUX 32 CO-
60l yMeHbIIIEHUE MEKBOPCUHYATOTO MTPOCTPAHCTBA,
(hoKANBHBIM HEKPO3aM CHHTUIMOTPOdoOIACTa, aTe-
POCKJIEPO3Y CHUPAJIBbHBIX apTePUil U BIIOCJIEICTBUN
— K HapyIIECHUIO MAaTOYHO-TIJIAIIEHTAPHOTO KPOBOTO-
Ka, XpPOHMUECKOU I'MIOKCHH T110/1a. [MnepuHcyinHe-
MUy TUIOJIa YCYTYOJISIeT TUIIOKCHIO 32 CUET YBEJIH-
yeHust 1moTpebieHusT Kucaopopa. IlociaencTBust
BHYTPUYTPOOHOI MMIIOKCUU TLIOMA MPOCTIEKUBAIOT-
Cs1 Ha MPOTSIKEHUU TTIOCTHATAJIBLHOTO OHTOreHe3a [5].

B Tranu mnanents! skenmui ¢ C/l 1-ro tuma
BBISIBJISICTCS HECOOTBETCTBUE 3PEJIOCTH BOPCUH T1JTa-
IIEHTBI CPOKY TeCTaluu, mpeobJiajaHue POIEeCcCOB
AHTUOTEHE32 B BOPCHUHAX TLIAIEHTBI C BETBJICHUEM
COCYJIOB, HE3PEJIOCTh BHOBH OOPA30BAHHBIX COCY/IOB
B BOPCUHAX IJIAIICHTBI, YTO TIPUBOANT K HU3KOU CTe-
MIEHU BaCKyJISIpU3aINK BOPCHH. XapaKTepHa akTHBa-
U 9KCIPECCUM COCYUCTOTO 3HIOTETUAIBHOTO
dakropa pocra 1, 2 u 3-ro Tumnos (vascular endothe-
lial growth factor-VEGF) [6].

BHyTpuyTpoOHO mpoiiecc cekpenuu cypdak-
TaHTA y MJI0JIA KOHTPOJUPYETCS HECKOJIbKUMU (haK-
topamu. CTUMYJISATOpaMHM CHHTe3a cypdakTaHTa B
OpraHu3Me SBJSIOTCS KOPTUKOCTEPOUTHBIE U TUPEO-
niHble TOPMOHBL. VHCY/INMH, TOCTYNAOMNT K TIJI0Y
OT MaTepH, TOJABJISAET CTUMYJIUPYIOIIee BIUSHUIE
TJIIOKOKOPTUKOUIOB Ha CHMHTE3 cypdaxranTta, u 1o-
3TOMY pecrnupaTopubiil auctpecc-cuaapom (PACH)
4acTO pa3BUBAETCs y ieTel, POJUBIINXCS OT MaTepei,
GOJIBHBIX caxapHbIM inabetoM. [TycKoBbIM (hakTOpOM
CUMTACTCH TIePUHATAJILHOE BO3/ICHCTBUE WHCYJINHA,
KOTOPBIN TIOJIaBJIsIeT B Jierkux moja auddepeniiu-
poBKy asibBeosionuToB Ha II Tum, HakomieHue cyp-
(baxranT-accommmpoBannoro mnporenHa A (SP-A).
WNucyanna MOXKeT 3a/1epsKaTh Pa3BUTHE JIETKHUX TII0/1A
nyrteM unrubuposanust SP-A u SP-B akcnpeccun re-

Introduction

Diabetes mellitus (DM) is a socially significant
disease because of its marked prevalence in the world
and in the Russian Federation. The dynamics of type
I diabetes mellitus (T1DM) prevalence in Russia is
characterized as a moderately growing plateau
resulted in appearance of 46 000 patients more over
a 5-year period in groups of all ages [1]. Therefore,
special attention should be given to obstetric dia-
betology since patients with DM become pregnant
frequently.

The prognosis of these pregnancies is usually not
favorable because of high risk of perinatal complica-
tions. Gestational process causes the development and
progression of microvascular complications in preg-
nant women. Special attention is paid to the selection
and in-time correction of insulin doses [2—4].

Chronic hyperglycemia, which is typical for
T1DM, leads to greater mass of the placenta due to
thickening of the walls of the spiral arteries, which
increases the total surface of the villi causing edema
and fibrosis of the villi stroma, that results in
decreasing the intravillous space, focal necrosis of
syncitiotrophoblast, atherosclerosis of spiral arteries
andalterations of uteroplacental bloodflow and
chronic hypoxia of the fetus. Severe In case of hyper-
insulinemia, hypoxia of the fetus is developing
because of increased oxygen consumption. Effects of
intrauterine hypoxia of the fetus could be retraced
during postnatal ontogeny [5].

There is a mismatch of maturaty of the villi and
placental gestational age in the placental tissue of
women with TIDM . Angiogenesis in the placental
villi is dominated and characterized by branching of
the vessels. The newly formed vessels in the villi of
the placenta are immature, which leads to low vascu-
larization of placents. Increased expression of vascu-
lar endothelial growth factor (VEGF) of type 1, 2
and 3 is common [6].

Intrauterine secretion of surfactant in the fetus
is controlled by several factors. Factors that stimu-
late surfactant synthesis in the body include corti-
costeroid and thyroid hormones. Insulin is delivered
to the fetus from the mother's body, it suppresses the
stimulating effect of glucocorticoids on the surfac-
tant synthesis, and respiratory distress syndrome of
newborns (RDSN) frequently develops in children
born from mothers with DM. The perinatal effects of
insulin is considered to be a trigger, which inhibits
fetal lung alveoli differentiation into type II cells and
the accumulation of surfactant-associated protein A
(SP-A). Insulin can delay the development lung of
the fetus by inhibiting SP-A and SP-B gene expres-
sion [7—9]. The immaturity of the fetal lungs is
caused by polyhydramnios (excess of amniotic fluid
in the amniotic sac)., diabetes mellitus, hyperthy-
roidism, chronic foci of infection [10].
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Kamunuueckoe HabaopreHUE

HOB [7—9]. He3peJsiocTu JieTKuX I10/1a criocoOCTBYOT
OCTPOE MHOTOBO/IHE, CAXAPHBI THA0ET, THIIEPTHPEO3,
xpornyeckue ouaru nabeknuu [10].

Marepuan u MeTObI

1. HccaenoBanne Ta3oBOro COCTaBa, KUCIOTHO-OC-
HOBHOTO COCTOSIHUSI IEHTPAJIbHON BEHO3HOI KPOBU BO
Bpems nipoBefienust VIBJI na amanmusatope Gem Premier
3000 (USA).

2. Perucrpamus namenenuii UBJI: pexxuma, yacto-
TBI ANTIAPATHBIX BIOXOB, KOHIIEHTPAIINU KUCIOPO/IA B Ia3o-
BOIT CMeCH, MAaKCIMAJIbHOTO JIABJICHNS B KOHIIE BIOXA, 110-
JIOSKUTEJIBHOTO JIABJICHUS B KOHIIE BbI/I0XA, BDEMEHH B/IOXA.
Wsmenenue pesknMoB u mapameTpoB VIBJI npoBoanin Ha
OCHOBAHUU aHAJIN3A U3MEHEHWil KJIMHUYECKOTO CTaTyca
pebenKa, Ta30BOro cocTaBa KpOBU.

3. Ormpezenenne KOJNYeCTBA TPUTJIUIEPUIOB B
IIEHTPATBHON BEHO3HOM KPOBU HOBOPOJK/ICHHBIX B IT€PBbIE
YaChl MOCTHATATHHOW KU3HU U Ha 5-€ CYTKH KU3HU MTPOBO-
mu Ha anmapare SAPPHIR 400, sepcust 1.8 (Tokyo
Boeki LTD, Japan). Vcrionb3oBanu dhepmeHTaTuBHbII (HO-
TOMETPUYECKUN TeCT ¢ IIuiepos-3-gocharokcuasoit,
Habop pearentoB Triglycerides DiaS.

4. Ompenesnenne KOJINYECTBA XOJIECTEPOJA B IEHT-
PaJIbHOI BEHO3HOI KPOBM HOBOPOJK/IEHHBIX B IIE€PBbBIE YaChl
MOCTHATATHHON JKU3HU U HA 5-€ CYTKU KU3HU TTPOBOUIN
Ha ammapare SAPPHIR 400, Bepcusi 1.8 (Tokyo Boeki
LTD, Japan). Mcnosb3oBanu pepmeHTaTUBHBII (hOTOMET-
pudeckuit tect <«CHOD-PAP», wnabop peareHToB
Cholesterol DiaS.

5. Tucromornveckoe nccae[0BaHNE TLTATIECHTHI.

6. Craructuueckyto 0OpabOTKY JaHHBIX TIPOBOJIM-
JI ¢ ToMoTIbIo 1porpammbl Statistaca 6 (USA). Otinyns
CUUTAJIN IOCTOBEPHBIMU ITPU YPOBHE CTATHCTHYECKOIT 3HA-
yumoctu p<0,01.

Kiunnueckoe HaGmonenue

HeoHoreHHast HOBOposkieHHast T., CpOK recraium 35
Hejiesib, Macca TeJia pu poskaernu 3320 rpamm, poct — 49
cm. Orenka 110 1kasie Anrap cocrasisiia 6—7 6asnos. be-
PEMEHHOCTb HACTYIIUIJIA HA (POHe TeYeHUs] CaxapHOTO Jna-
Gera 1-ro Tuma. MaTb GoJIbHA B TeYeHUE HECKOJIBKUX JIET,
MOCTOSTHHO TIOJIyYaeT UHCYJIUH C 1[eJIbI0 KOPPEKITMH YPOB-
Hs rimkemun. C paHHUX CPOKOB GEPEMEHHOCTU TIPOBO/U-
JIACh KOPPEKIUs 103 UHCYJIMHA. Bropas nonosuna Gepe-
MEHHOCTH OCJIOKHUJIACH JI€KOMITeHCAI[HEN CcaxapHoro
muabera, npeskaamicueil. C 25 Hellesb TeCTAIIMN TPYIKIBI
HAXO/IMJIACh HA CTAIIMOHAPHOM JI€UE€HWH, HATIPABJIECHHOM
Ha HOPMAJTM3AIMIO YPOBHS TJIMKEMUH, YJIYUIIEHUE MATOU-
HO-TJIATIEHTAPHOTO KPOBOTOKA. B 35 Hemeb mMpOU30Iio
MIPEK/IEBPEMEHHOE M3JIUTHIE OKOJIOTIJIOHBIX BOJI, HAYAIACh
peryJisipHasi pojioBas [esTebHOCTb. B pesybraTte ectecT-
BEHHBIX POJIOB POJINJIACH IEBOYKA C KIACCUYECKIMU MPH-
3HakaMu auabernyeckoii deronaruu. Ilpu poxkaeHun y
pebertka BBIABISIIN TUTIOTIMKeMI0 — 1,2 MMOJIb/11, Jie-
KOMIIEHCUPOBAaHHBI MeTabOIMYeCKUN alu103: YPOBEHb
pH=7,13, BEb=-9,4 mmoun /1. Hapymenne razoo6MeHHON
dyukiun serkux: nanpsokenue kucaopozaa (pO,) B 1eHT-
paIbHOIl BEHO3HOI KPOBU = 46 MM PT.CT, HACBIII[EHUE Te-
Morsobuna kucaopopoMm (SO, )=65% (puc. 1), a Taxxke
cumkenne conepskanus Tpurautepunos (TI) un xomecre-
posa (XC) B kposu. Yposenb TT coctasui 0,21 Mmmosb/11,
XC — 1,73 mmoaib/J1. Takum 06pasoM, 71t HOBOPOKAECHHO-
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Puc. 1. /lunamuka nokasaresieii ra3006MeHa Y HOBOPOKIEHHOTO.
Fig. 1. The dynamics of gas-exchange indices in a newborn.
Note: * — P<0.01 — vs. Baseline.

Ipumeuanmue: /g puc. 1, 2: Values of parameters — snauenmue ma-
pametpos; Hours — uvacel. * — p<0,01 — A0CTOBEPHOCTH OTINYUIA
HoKasaTeJiell 10 CPABHEHUIO C NCXOHBIM 3HAYEHUEM.

Materials and Methods

1. The analysis of anamnestic data of pregnancy.

2. Clinical assessment of the newborn's condition at
birth including the 15t and 5t minute Apgar scale score.

3. 20 minutes after the resuscitation the baby was
transferred to intensive care unit where the intensive care
was provided. In order to perform infusion therapy,
catheterization with thermoplastic catheter via vena
umbilicalis was performed under the aseptic conditions.
Blood sampling (2 ml) was performed for biochemical test-
ing including cholesterol and triglycerides concentration
determination. 4. Mechanical lung ventilation (MLV) was
performed with SLE 5000 (SLE Limited Twin Bridges
Business Park).

5. Within MLV gas composition, the acid-base sta-
tus of central venous blood were analyzed with the aid of
Gem Premier 3000 analyzer (USA).

6. Registration of changes of MLV mode included
the frequency of breaths, oxygen concentration in the gas
mixture, maximum pressure at the end of the inhalation,
positive pressure at the end of exhalation, time of inhala-
tion. The change of the modes and parameters of the ven-
tilator were carried out based on the clinical status of the
newborn and her blood gas concentrations.

7. The determination of cholesterol and triglyc-
erides concentration in central venous blood of the new-
born within the first hours of postnatal life and on the 5th
day of life were performed using SAPPHIR 400, version
1.8 (Tokyo Boeki LTD, Japan). Enzymatic photometric
test with glycerol-3-phosphinoxides and a set of reagents
Cholesterol DiaS were deployed.

8.  Histological examination of the placenta was per-
formed by experienced pathologist.

9. Statistical data processing was performed using
Statistaca 6 (USA). The differences were considered sig-
nificant at P<0.01.

Clinical observation

Patient T., a premature newborn girl, born at a gesta-
tional age of 35 weeks; her body weight at birth was 3320
grams and the length of her body was 49 sm. The Apgar
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Puc. 2. /lunamuka HekoTopsIx napamerpos MBJI.
Fig. 2. The dynamics of some MLV parameters.

Note: HFO MVL — high frequency oscillatory MLV; FB — frequency of breaths, min™; PIP, cm H,O — peak inspiratory pressure. * —
P<0.01 — the reliability of the difference of FiO, if compared to the 15t hour of treatment; # — P<0.01 — the reliability of the difference of

respiration rate if compared to the 15t hour of treatment.

Ipumeuvanne: HFO MVL — BoicokouactorHast octimisitopiast UBJI; FB — wacrora gpixanus, mun™; PIP — nukoBoe jaBiienune B1oxa, cM
BojiH. €T. * — p<<0,01 — nocroBepHoCcTh OTIINUMIT oKazareseil FiO, 1o cpaBhenmio ¢ 1-m yacom sevenus; # — p<0,01 — gocroBepHOCTD OT-
JIMYHIT TTOKA3aTes el YacTOThI JABIXaH!sI 110 CPABHEHUIO ¢ 1-M 4acoM JiedeHusl.

ro pebeHKa XapaKTepHbI He TOJbKO HapYIIEHUS YIJIeBOJ-
HOTO 0OMeHa, 00YCIIOBJIEHHbIE TUIIEPUHCYIUHUSMOM, HO 1
ra3oBOr0 COCTaBa KPOBHU, MeTabOJMYECKUEe HApYIIEHUS,
Bkoyast oomen TT u XC.

B mutatienTe BBISIBJIEHBI XPOHMYECKAST KOMIIEHCUPOBAH-
Hasl TUTAlleHTapHast HeIOCTATOYHOCTD U OUATOBBII JIEIIMITYHUT:
YMEPEHHO BbIPpasKeHHbIE WHBOJIOTUBHO-IUCTPOhUIECKHe
usMeHeHust: (PUOPUHOW, MEJIKOOYATOBbIE ICEBAOUHMAPK-
Tbl. MeKBOPCUHYATOE TPOCTPAHCTBO CYKEHO. YMEPEHHO
BBIPQKEHHbIE KOMIIEHCATOPHDIE PEAKIIUI: CHHITUTHAIbHbIE
Y3JIbl, CHHI[UTHOKAITUILJISIPHBIE MEMOPAHBL.

BricTaBiieH KIMHUYECKUI TUATHO3:

Ocnosnoii: /lnabernueckas (peronarus. PecimpaTop-
HBIH TUCTPECC-CUH/POM;

Ocnoxuaenust: JlpixarenbHass HeJOCTaTOYHOCTb 3-1
crerienu, rayboOKUe HapyLIEHUsI YIIEBOAHOTO 0OMeHa, He-
KOTOPBIX Mokasareseii unuaroro oomena (TT, XC), meTa-
Gosmama; ComyTCTBYIONNIT: HEOHOMEHHBIN B CPOKE Tec-
Tarun 35 HeIeb.

YuuThIBas COBOKYITHOCTh aHAMHECTUYECKUX M KJIH-
HUYECKUX JaHHBIX, IPUHITO PelieHne O TepeBoje pebeH-
Ka HA IPOJITIEHHYIO MCKYCCTBEHHYIO BEHTHUJISIIIUIO JIETKUX
(UBJI) B pexxnMe CHUHXPOHM3WPOBAHHOU IepeMeKalo-
nieiicsas mpuryauTenbHol Bentusaiu (SIMV). B teue-
HUe 24 4YacoB TPOBEEHUS JeYeHUs WHCIUPATOPHAsS
dpakuus kuciaopoza (FiO,) Gblia yBennueHa B 2 pasa, HO
yPOBeHb Hanpspkenust kucaopozaa (pO,) He cTabUIM3upo-
Basics (puc. 1, 2), coXpaHsInch BbICOKAsT 3aBUCUMOCTD OT
anmapara VM BJI, Huskue mokasaresin YpecKoKHOTO HAChI-
HIEHUST TeMOTIO0NHA KUCIOPOAOM. AYCKYJIBTATUBHO Haj
JIETKMMW BBICJYITUBAJIN JKECTKOE JIbIXaHWe, YIaCTKH OC-
JabJieHns1 B HUDKHUX OT/eax cJeBa, 1uddysHbie Kperu-
TUpYIOIIME XpUIbl. Bblna HapylieHa (yHKINS MOYeK —
oyrypusi. PeGeHoK 110s1yyalt jieyeHne, HalpaBieHHOe Ha
HOPMAJIM3AIUIO YPOBHS TJIMKEMUH, YJYYIleHue MUKPO-

scale score was 6/7 points. The pregnancy occurred on the
background of TIDM. The patient suffered from the dis-
ease for several years, continuously receiving insulin to
correct blood glucose level. The correction of insulin doses
has been initiated strating from the early gestational ages.

The second half of pregnancy was complicated by
decompensation of diabetes and preeclampsia. Beginning
from the gestational age of 25 weeks the patient was admit-
ted to hospital three times in order to normalize the level of
glycemia and to improve the uteroplacental blood flow. At
the gestational age of 35 weeks the premature rupture of
membranes occurred and regular uterine activity began. As a
result of natural childbirth, a newborn girl with diabetic
fetopathy was born. The child's level of glycemia at birth was
1,2 mmol/l. Decompensated metabolic acidosis (pH=7.13,
BEb=-94 mmol/L) was also observed. Gas exchange func-
tion of the lungs was impaired: partial pressure of oxygen
(pO,) in central venous blood was 46 mmHg,, saturation of
hemoglobin with oxygen (SO,.) was 65% (Fig. 1).
Concentrations of triglycerides (TG) and cholesterol (LDL)
in the blood were reduced to 0.21 mmol/1 and 1.73 mmol/I,
respectively. Therefore, newborn babygirl experienced alter-
ations of carbohydrate metabolism caused by hyperinsulin-
ism, abnormalities in a blood gas level, TG and LDL kevels.

Histological observations showed a compensated
chronic placental insufficiency, focal decidua (involutive
moderately expressed dystrophic changes that included
fibrinoid, microfocal pseudoinfarct in the placenta).
Macrovilli space was narrowed. Moderate compensatory
responses, such as syncytial knots and sintitikes-polar
membrane were revealed under examination, The clinical
diagnosis was as follows:

The main diagnosis: diabetic fetopathy, RDSN.

The complications: respiratory failure of the 3rd degree,
deep disorder of carbohydrate and lipid metabolism.

www.reanimatology.com

GENERAL REANIMATOLOGY, 2016, 12; 1



DOI:10.15360,/1813-9779-2016-1-43-49

Kamunuueckoe HabaopreHUE

IUPKYJIAIIHI, THOTPOIIHYIO MOJ/IEPKKY 10(aMIHOM B J10-
3e 5 MKr/Kr/MuH. B mocieayionie yacel JeqeHs KJIMHN-
YeCKOro u JIabopaTOPHOTO YJIYUIEHUs] COCTOSIHUSI He Ha-
CTYIINJIO, COXPAHSJIACh MOJUOPraHHas HEJIO0CTaTOYHOCTH
[Monnepskanue ontumanbHoro ypous pO, pocTuranoch
[IPUMEHEHUEM /OCTATOYHO <«KECTKUX» MapaMeTpOB BEH-
TUJIAIMY, YTO B CBOIO OYepe/[b MOKET BBI3BIBATD BEHTUJISA-
TOP-aCCONMUPOBAHHOE MOBPEKACHUE Jerkux (puc. 2)
[11]. Ipunsim perienue o mepeBozie pebeHKa Ha BHICOKO-
yactoTHy10 ocumnsitopuyio (BHO) NBJI, koTopyto npo-
BOAMIN C 48 110 72 yacoB mocTHATAJIbHON KU3HU. B Teue-
HUE 72 4YacoB BEHTUJISIIMIO [POBOJAMJN C JIOCTOBEPHO
BBICOKOI YacToToll anmapatubix B1oxoB u FiO, (p<0,01).
K 96 wacam K13HN HACTYNNITA CTAOMJIN3AIINST COCTOSTHUS,
HOPMAJIM30BAJIMCH TIOKA3aTEJIM MOHUTOPUHTA, YJIydIlu-
JIACHh AYCKYJIBTATUBHAS KapTHHA B JIETKUX, TOSBUJIOCH Ca-
MOCTOsSITeNIbHOE ibixanue. K 5-M cyTkam sKU3HI HOpMaJu-
30BaJIMCh II0OKa3aTeJu OOMEHA BelIeCTB, YPOBEHb
TJINKEMHUH CTaOUIbHbIH, 4,7—6,2 MMOJIb/JI, comepsKaHme
TT yBemmannocs no 1,73 mmons /a1, XC — 10 4 MMoJb /1.
JlbixaTesbHast HEJOCTATOYHOCTh YMEHBIINJIACH, HO B
CBA3U C COXPAHSIONIENCS KIMHUYECKOW KapTUHOW Hepes-
PaIbHOM UIEMIH, 0OYCIOBICHHON TIEPEHECEHHON THITOKCe-
MUeil, peclupaToOpHyIO TEPAIUIO TIPOIOJIKAIN B PEXRUME
BCIIOMOTATEeJIbHON BEeHTHJ AN Jlerkux. Ha 7-e cyTku xus-
HIT 9KCTYOHMPOBAJIN TPAXEIO U B TEYEHHE 3-X CYTOK PECImpa-
TOPHYIO TIOJUIEPKKY TPOMOIKATIM B PEKUME Ha3aIbHOTO
CPAP (Continuous Positive Airway Pressure, 1mosoxu-
TeJIbHOE JIaBJIeHUE B IbIXaTesbHbIX 1myTax). Ha 10-e cyTkmn
JKU3HYU PeOEHKA MIePeBEIUIIN Ha 2-i1 3Tall BBIXaKUBAHMSL.

O6cy:xaenne

Baskreiimm hakTopoM, OKasbIBatoIM HebJa-
FOTIPUSITHOE JIEHICTBUE HA PA3BUTHUE ILJI0/1Q, SIBJISIIOTCST
MUKPOCOCYIUCTBIE THAOETUIECKIE OCTIOKHEHS, Ha-
pymatoie GhopMupoBanue 1 (HyHKIIMOHUPOBAHME
maneHTol. Hapyinenue TpaHCOpTHOH (yHKIUU
TIJIATIEHTBI MOJKET 3aBEPITUTHCS AHTCHATATBHOU T'H-
Genbio wioza [ 5, 6, 12]. Takum 06pasoM, yske BHYTpPH-
YTPOOHO Y IJI0/Ia CO3AI0TCS MPEITOCHIIKU K (hopMI-
DPOBAHUIO [OJIMOPTAHHOM HEJIOCTaTOYHOCTH.
M30BITOK MHCYJIMHA Y TLI0/[a BHI3BIBAET HAPYIIECHUE
BCex BUJIOB OOMEHA, TOPMO3UT CO3peBaHue cypdak-
TAHTHOM CUCTEMBI JIETKUX, IIEeHTPAJIbHOM HEPBHOI CH-
CTEMbI, KOPbI HA/IIIOUYEYHITKOB, KDOBETBOPHOI CUCTeE-
Mbl. IIpu atom dopmupyomascgd runeptpodus
OJTHUX OPTaHOB MOJKET COYETAThCA C YMEHBIICHUEM
pasMepoB JIPYTUX, HApyIIeHueM X (QYHKITMU B PaH-
HEM HEOHATAJIbHOM MEPUO/IE.

ITpu BBIOOpE Ccpoka U crocoba popopasperre-
Hust 6epemennoii ¢ CJI 1-ro Tuia He0OXOAUMO yUH-
TBHIBATh BCe (PAKTOPHI PUCKA JIJIsI MATEPH U HOBOPOXK-
neunoro. Jlpyrum GakrtopoMm, BIUSIONIUM Ha
KOHIIEHTPAIUIO TPUTJIUIIEPUIOB KPOBH Y HOBOPOXK-
JIEHHBIX TIPU POKIAEHUU, SBJSIIOTCS TeCTAIIMOHHBII
BO3pacT M Macca Tejia pebeHKa, a HanboJjiee HU3KUe
[OKA3aTeN TPUTJIUIIEPUIOB XaPAKTEPHDI JIJIsT HOBO-
PO’K/IEHHBIX C TECTAIMOHHBIM BO3pacToM 22—29 He-
Jleib U 9KCTPEeMaJIbHO HU3KOH Maccoit tenma [13].
Posknenue peberka ot matepu ¢ CJI 1-ro tuna ¢ mpu-

Related diagnosis: premature birth at the gestation
age of 35 weeks.

Taking into account the set of anamnestic and clinical
data of the newborn, a decision was made to perform MLV
in the mode of synchronized intermittent mandatory ven-
tilation (SIMV). Within 24 hours after the onset of the
treatment the inspiratory fraction of oxygen (FiO,)
increased 2-fold, but the level of partial oxygen pressure
(pO,) was not stable, a high dependence on the ventilator
remained, the percutaneous oxygen saturation of hemo-
globin remained low. Hard breathing, the plots of attenu-
ation in the lower lung lobes on the left, diffuse crepitant
wheezing were found by auscultation. The kidney func-
tion was also altered — oliguria was observed. The new-
born received treatment to normalize the glycemia level
and improve the microcirculation. The newborn received
dopamine at a dose of 5 mkg/kg/min as inotropic support.
There were no clinical and laboratory improvements
within the first hours after the onset of the treatment,
multiple organ failure remained. In order to maintain an
optimal level of pO, the <hard» ventilation parameters
were deployed that could cause ventilator-associated
damage of lungs (Fig. 2) [11]. A decision was made to
transfer the baby to high frequency oscillatory mechanical
ventilation, which was carried out from the 48th to the
72th hours of the neonatal period. The ventilation was per-
formed with a significantly high breath frequency FiO,
(P<0.01) within 72 hours of the neonatal period. The sta-
bilization of the baby's condition occurred by the 96th
hour of life. Then, the monitored indicators normalized;
the auscultation-determined patterns in lungs improved,
spontaneous breathing appeared. By the 5th day of life, the
metabolic indices became normalized, blood glucose level
stabilized (4.7—6.2 mmol/1), the content of triglycerides
and cholesterol increased up to 1.73 mmol /1 and 4 mmol /I,
respectively.

The symptomes of respiratory insufficiency were
decreasing, but the MVL was continuing in the mode of
additive ventilation due to persistent clinical picture of
cerebral ischemia caused by hypoxemia. On the 7th day of
life the newborn was extubated; however, the respiratory
support continued for 3 days after the birth in the mode of
continuous positive airway pressure. On the 10th day of life
the girl was transferred from the intensive care unit to the
second stage of raising.

Discussion

The most important factor affecting fetal devel-
opment, is microvascular diabetic complications.
The latter causes alterations of placenta formation
and functioning. Abnormal placenta transport func-
tioning might cause the antenatal death of the fetus
[5, 6, 12]. Thus, there are in-utero prerequisites of
multiple organ failure of the fetus. The excess of
insulin in the fetus causes the alterations of metabo-
lism, inhibits maturation of surfactant system of
lungs, central nervous system, adrenal cortex,
haematopoietic system. In some cases hypertrophy of
some organs is associated with the decreased size of
other ones and alterations of organ functionsbecame
evident early in neonatal period.
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3HAKaMW TSOKEJION TePUHATAIBHOU TUIIOKCUU, He-
3pesioii cyphaKTaHTHOW CHUCTEMOMW, HapyIIeHUSMU
BCeX BUAOB OOMEHa CTaBUT Iepejl CIelUaIuCTaMu
HECKOJIbKO 3aj1a4 JiedeHust. Koppekius HapynieHuii
JKUBHEHHOBAKHBIX (DYHKIUMN opranusma pebeHKa
JIOJKHA TTPOBOAUTHCS HEME/JIEHHO.

3axiaoueHue

YeMm ruyGske mepuHATAIbHBIE HAPYIIEHUST Me-
TaboJIM3Ma Y HOBOPOJKIEHHOTO, TEM TsIKEJee poTe-
KaeT paHHUU MepUOoj] MOCTHATATbHOW aJamlTalliiu.
ITpuopureTom 06CaEIOBAHIS HOBOPOKIEHHOTO,
POKIEHHOTO OT MaTepy C caxapHbIM JuabeTom 1-To
THUIIA, SIBJISIETCST He TOJIbKO [JINKeMUYeCKuil mpoduiib
pebeHKa, HO M IIOJIHOLIEHHAs OlleHKa BCeX BUJOB 00-
MeHa BEIECTB, BKJIIOYas TIOKA3aTe 1 JIMITUIHOTO 06-
MeHa. PecrimparopHast Teparnus JOJUKEH OBITh BbI-
OpaHa € ydYeTOM BCEX KJIMHUKO-J1ab0PaTOPHBIX
nanHbIxX. [TaBHAs ee 3a/jada — MaKCHMAJbHO ObICT-
past JUKBUIALUS TUIIOKCUU U ee TIOCJIeACTBU, HOP-
Massaiust oOOMeHa BelecTB. BO3MOKHBIM TIPHOPU-
TeToM B BbiGope pexuma UWBJI  saBisercs
BBICOKOYACTOTHAST OCIIUJLISITOPHAS BEHTUIISIIINS, KO-
TOpast TO3BOJISIET HAOOJIee OBICTPO YCTPAHUTH THUITO-
kerto. B cirydae pannaero n ahGeKkTUBHOTO JieueHUs
K KOHITY PAHHEr0 HEOHATATIbHOTO TIEPUOJIA TPOUCXO0-
JIAT HOPMAJIM3AIUsT BCEX BUJIOB OOMEHa BEIECTB,
BOoCccTaHOBJIeHUE A(DGHEKTUBHOTO CAMOCTOSATEIBLHOTO
JIBIXAHUS U CTAOMIIN3AIMS COCTOSTHISL.
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When choosing the age and the mode of delivery
in pregnant woman with TIDM all the risk factors for
the mother and newborn should be thoroughly consid-
ered. The birth of a child from mother with TIDM with
the signs of severe perinatal hypoxia, immature surfac-
tant system and alteration of metabolism should sensi-
bilize the expert to choose the adequate treatment.
Correction of alterations of vital body functions of the
newborn in these cases must be initiated immediately.

Conclusion

The more severe perinatal metabolic disorders in
the newborn are, the harder he/she proceeds the early
period of postnatal adaptation. The estimation of
glycemic profile of the child and a full evaluation of all
the types of metabolism, including lipid metabolism,
should be included as a priority examination of all the
newborns born from mothers with TIDM. Respiratory
therapy should be properly selected and based on all
clinical and laboratory data. The main aim of therapy is
the normalization of metabolism, elimination of hypox-
ia and its consequences as soon as possible. The high-
frequency oscillatory ventilation is the possible priori-
ty when selecting the mode of mechanical ventilation
since it allows quick abrogation of hypoxia. In the case
of early and effective treatment the normalization of
metabolic disturbancies restores effective spontaneous
breathing and stabilizes physiological parameters by
the end of the early neonatal period.
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Iless — BbisiBJieHUE (DAKTOPOB PUCKA HEOIATOIPUATHOTO MCX0Aa NHBAPKTa MUOKap/a B OCTPENIeM meprojie
TeuyeHust 3a00JIEBAHUS HA JIOTOCIUTAILHOM JTalle.

Marepuassl ¥ MeTObl. MaTepraioM HCCIe[OBAHNS SIBJSITICH KaPThl BBI30BA CIIEINATN3UPOBAHHBIX PeaH-
MalMoHHO-aHecTesnonornyeckux 6purag [BY ropoga Mocksbl «CraHims CKOPOR U HEOTJIOKHOIT MeIUIIMHCKOI
nomon M. A. C. Ilyukosa» [lemapramenTa 3paBooxXpaHerus Topojga MOCKBbI K GOJIHLHBIM € OCTOKHEHHBIM Te-
yeHreM nHbapkTa MuoKap/a. McceieqoBanue BbINOJIHUIIN B BYX TPyIIax GoJbHbIX. [lepBast rpyIina — 0CI0KHEeH-
HOE TeuyeHue OCTPeNiiero mepuoja uHbapKkTa MUOKap/ia ¢ UCXOJI0OM B OCTAHOBKY KpoBooOpaienust (n=184), Bro-
past rpyiiia (IpyIina CpaBHEHHsT) — OCJIOKHEHHOE TeYeHIe OCTPeNIero TeueHus: nHbapkTa Muokapza 6e3 ucxoza
B OCTaHOBKY KpoBooGpaiienusi (n=271). Crarucrudyeckast 06paboTKa MaTepuaia: [IJist BbISIBJIEHUSI 3HAYMMOTO Pa3-
JIAYKs ABYX OMHOMMAJIbHBIX HAO/II0eH I TIPUMeHSIN TouHbIi Kpurepuii Baprnapaa (Barnard's Exact Test).

Pe3yusraTel uccaemoBanuii. Borsasuim Haauuue 10ctoBepHO noarsepskaeHHoro (p=0,010) pucka ocIokHEHHOTO
TeYeHst OCTPENIIIero nepruo/a nHGapKTa MUOKap/ia C HCXOOM B OCTAHOBKY KPOBOOODAIIIEHVSI B BO3PACTHOM IPyIIie
ot 40 10 60 sret. Tpyrmma 60IbHBIX ¢ MHGAPKTOM MUOKap/Ia, OCJI0KHEHHBIM OCTAaHOBKON KPOBOOOPAIIIEHNST, XapaKTePH-
30BaJTACh 3HAYUTETBHO U IOCTOBEPHO GOJIBINEH HHTEHCHBHOCTBIO 0JIEBOTO CHHAPOMA (MHTEHCHBHOCTH GOJIEBOTO CHH-
apoma 9—10 Gaswios: TpyIia G0JBHBIX ¢ OCTAaHOBKO# KpoBooOpateruss — 11,2%, rpytia cpasuenust — 3%, p=0,000).
3adukcuposantoe y 50% G0JIBHBIX ¢ OCTAHOBKOU KPOBOOOPAILEHUsI COUETAHNE KIMHUYECKHUX [POSIBJICHUST AJlbBEO-
JISIPHOTO OTEKa JIEFKUX M apPUTMUU YKa3bIBAeT Ha HEOJIArOIPUsITHBII IPOrHO3 (TPyIia cpaBHeHust — 28,7% ciyuaes,
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p=0,018). Taxucucrosus Gplia HanboJIee PacIipoCTpaHEeHHON (POPMOIT HapyILeHHsI PUTMA B MOMEHT OCTAaHOBKK KPO-
BOOOPAITIEHUS.

3axmouenue. Dakropamu pricka HeGJIArOMPUSTHOTO MCXOA OCJIOKHEHHOTO MH(DAPKTa MUOKApP/a B OCTPENi-
IeM nepro/e SIBJsioTcest: Bozpact ot 40 10 60 siet, 601eBOI CHHAPOM BBICOKOW MHTEHCUBHOCTH, HAJIMTYNE KAaPIUO-
TEHHOT'O II0KA B COYETAHUU C aJIbBEOJISIPHBIM OTEKOM JIETKUX U TaXUapUTMHEH.

Kntoueesvte cosa: ocmpulil ungapkm muokapoa; 0cmanosKa KpoooopayeHus

The aim was to identify the risk factors contributed to adverse outcome of myocardial infarction (MI) in the
acute period of the disease at a pre-hospital stage.

Materials and methods. The study included the call cards of specialized resuscitation and anesthesia units of
the budgetary institution A. S. Puchkov «Station of emergency medical care», to patients with complicated MI.
The study included two groups of patients. The first group comprized of patients with complicated MI which
resulted in circulatory arrest (n=184), the second group (the group of comparison) included patients with com-
plicated MI without the outcome in circulatory arrest (n=271). Statistical processing of the material: significance
of differences between two binomial observations was evaluated by the Barnard's Exact Test.

The results of the research. The presence of risk of MI complication as a stopping of blood circulation was con-
firmed in patients of the age group of 40—60 years (P=0.01). Patients with MI complicated by a circulatory arrest
was characterized by a significantly greater intensity of pain syndrome (the pain intensity of 9—10 points was typ-
ical for 11,2% and 3% of patients of the group with circulatory arrest and the group of comparison, respectively; P<
0.001). The combination of clinical manifestations of alveolar pulmonary edema and arrhythmia occurred in 50% of
patients with circulatory arrest, resulted in poor prognosis (the frequency of same parameters in a control group was
28,7%, P=0.018). Tachysystolic arrhythmia was the most common form of alteration at a circulatory arrest.

Conclusions. The risk factors for MI adverse outcome in acute period included age from 40 to 60 years, pain of
high intensity, presence of cardiogenic shock in combination with alveolar pulmonary edema and tachyarrhythmia.

Key words: acute myocardial infarction; circulatory arrest
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BBenenne

Mitemuueckast 60JIE3HD cepiIia ¢ MCXOIOM B
OCTPBII MH(MAPKT MUOKap/Ia SBJISAETCS OTHOU U3 Be-
JYIIUX IPUYMH CMEPTHOCTH HaceseHust. B omy6Jim-
koBaHHBIX B Nature Reviews Cardiology [2011] pe-
3yJbTaTax 3MUNEMUOJOTHYCCKUX HCCIeI0BAHUIN
COIMAIbHAST 3HAYMMOCTH IPOOJEMBI OIpe/eieHa
Kak <IaHjaeMus 3a00JieBaHUN KOPOHApHOU apre-
PUI», XapaKTEPUIYIOMIASICS «IJIyOOKUMU TOCJIE/CT-
BUAMHU U1 JIMYHOCTH, 00IecTBa M TJ100AJILHOTO
37ipaBooxpanenus» [1].

MeskayHapOHBIMU HAYYHBIMU KOOTIEPUPOBAH-
HBIMU IPYIITIAMU TPOBEAEHO OOJIBIIOE YUCIIO MO JIst-
IIMOHHBIX MCCIEIOBAHUH, HATIPABICHHBIX HA BbISBJIC-
Hue (HaKTOPOB PUCKA HEOJATOMPHUSATHOTO HMCXOJa
MATOJIOTUYECKOTO TPoIecca. YCTAaHOBJIEHO, YTO Hau-
6oJiee 3HAUMMBIMY KJIMHUYECKUMU KPUTEPUSIME JIJIST
KPaTKOCPOYHOTO TIPOTHO3a SBJISAETCS HAJIWYUE WU
OTCYTCTBHE TOIbeMa cerMeHTa ST, MpomoJIKUTE -
HOCTb U CTeleHb BBIPAKEHHOCTH TPOSBJICHUN HIIIe-
MIYECKOI GOJIE3HU CEPJIIIA, & TAKKE SKCTPAKAPAUAIIb-
HbIX 3ab0s1eBanuii [2—6]. B npoduiibHOl JiuTeparype
nokazatesb 30-CyTOYHON JICTaTbHOCTH YKa3bIBACTCS
B KauecTBE OJTHOTO M3 UHAMKATOPOB a((PeKTUBHOCTH
OKa3aHWsI MEIUIIMHCKOM MTOMOIIU B OCTPOM THEPUOJIE
Teuenns nHpapkra Muokapaa [7—11].

Heocriopuma akTyaabHOCTh OPraHU3aIllMOHHBIX
BOTIPOCOB OIIE€PATUBHOTO OKA3aHU METUITUTHCKOMN 110-

Introduction

Ischemic heart disease which commonly results
in acute myocardial infarction (MI) is a leading cause
of mortality. The social importance of the problem has
been referred to as «the pandemics of coronary artery
disease» characterized by «profound consequences
for individuals, society and global health» [1].

International research cooperative group per-
formed numerous population-based studies to iden-
tify risk factors for adverse outcome of the patholog-
ical process. The significant clinical criteria for
short-term prognosis include the presence or absence
of ST-segment elevation, the duration and the sever-
ity of coronary heart disease manifestations and
extracardiac diseases [2—6]. In specialized literature,
the indicator of 30-day mortality is considered to be
one of the efficiency indicators of medical care effica-
cy in acute period of MI [7—11].

The importance of in-time medical care is unde-
niable. According to C. Seghieri et al. [2012] detail-
ing of so-called «institutional variables», reflecting
both the hospital characteristics and evaluating the
effectiveness of patient clustering within performing
of diagnostic and therapeutic measures seriously
impacted prognosis opf the disease. The authors
emphasized the importance of in-time detection of
clinically unfavorable characteristics for subsequent
stratification of a lethal outcome risk [12].
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moriu. [To muennto C. Seghieri u coasropos [2012]
JIeTann3aInsd TaKk HAa3bIBAEMBIX «OPraHU3AIMOHHBIX
MEPEMEHHBIX», OTPAKAONINX KaK XapaKTePUCTUKU
CTAIMOHAPOB, TaK U OI[eHKY 2(h(DEKTUBHOCTH KiacTe-
pusaiuu OOJILHBIX B TIPOIECCE BBITIOJTHEHUS JAUATHO-
CTUYECKUX U JieueOHBIX MEPONPUSTHIL, OKA3bIBAET
BBIPAKEHHOE BJIMSTHUE Ha TIPOTHO3 3200 eBaHust. AB-
TOPBI PaBOTHI MOAYEPKUBAIT 3HAYMMOCTD CBOEBPE-
MEHHOTO BBISIBJICHUST KIMHUYECKH HEOIarOMPUSTHBIX
MPU3HAKOB JIJIs  TMOCJeAyionieil crpatudukanun
TPYIII PUCKA Pa3BUTHUSA JIeTaIbHOTO ucxona [12].

[IpuMeHUTETHHO K TOCITUTATLHOMY 9TAITy OKa-
3aHUSA MEIUIMHCKOW TOMOIIU MOIXO/bI K OIeHKEe
TSKECTHU COCTOSTHUST GONILHOTO UH(BAPKTOM MHOKAp-
J1a B HACTOSIIIIEE BPEMST PA3HOCTOPOHHE 0GOCHOBAHBI.
CBoeBpeMeHHbBIIT aHaIN3 MOAUMUITUPYEMbIX (haKTO-
POB pUCKa MO3BOJISET 3/JAITUPOBATDH ITPOTOKOJIBI Jie-
YeHUs K yCJOBHUSIM YPreHTHOW Kap/AMOJIOTMYecKOu
sagaun [1, 5]. Bmecre ¢ Tem, 0OBEKTUBHAST CJIOK-
HOCTb BepU(MUKAINNKN KIMHUYECKUX TPOSABICHUN
UIIEMUY MUOKAp/ia B OCTPEHIIEM TIepUojie TeUCHUS
3a00JIeBaHUST B 3HAYUTENHLHOU CTEIEHH OTPaHUYM-
BaeT BO3MOKHOCTH MU(PHEepeHITNPOBAHHOTO TTOIX0-
na k Jedernto. Ocoby0 aKTyalbHOCTh YKa3aHHAs
npobiemMa IpruobpeTaeT Ha JOTOCIIUTAIBHOM 3Talle B
CBA3MU C 3aj1a4eil obecriedeHns HeoOX0AUMOT0 00be-
Ma OKa3aHWS MEAUIIMHCKOM TTOMOIU B OTEPATUB-
HOM pexkume: EBponelickumn mpoTokojamMu Bejie-
HUsT GOJIBHBIX ¢ HH(PAPKTOM MUOKap/a OMPEIeTEHbI
MOKA3aHWS K BBIMOJTHEHUIO 9HIOBACKYJISPHBIX BMe-
NIATEJBCTB B TEUCHUE TIEPUOJIA, HE TIPEBBIIIAIOIIETO
120 munyT, a 17151 OOJIBHBIX cTapiie 75 Jet He GoJiee
90 munyT [4, 13]. [Tocsiemnee onpezpenser BbIABICH-
HBII HAMU TIPU JTUTEPATYPHOM TTOUCKE BBICOKUI MH-
Tepec K aHAJIN3y 0COOEHHOCTEN PAa3BUTUST KINHIYE-
CKOM cuTyaluu J0 TOCTYIUIEHUS TalueHTa B
crarmonap [14—16].

[IpuHuMas BO BHUMAaHWE M3JI0XKEHHOE, 1EJTbIO
HACTOSIIIIETO HUCCJIEJ0OBAHUS SIBJISIJIOCH BbISIBJIEHIE
(hakTOpOB puCKa HEOIATONPUSITHOTO UCXOJA WH-
(bapkTa Muokapza B ocTpeiiieM Mepuojie TeueHUs
3a00JIeBaHUSI HA JIOTOCTIUTAILHOM STAlle.

Marepuan u MeTobI

Pabora BbiosIHeHA HA OCHOBAHUH aHAIM3a KIMHIYEC-
koro Matepuasa [BY ropoga Mocksbr « Craniimst CKOpoit 1
HeOTJIOKHOH Meauiuuckoil momomu M. A. C. ITyuxosas
[lenapramenra 3/ipaBooxpaHenus ropoja Mockssl. Vcrou-
HUK uHGOpManu — 455 KapT BbI30BA CIEIHATI3UPOBAH-
HBIX PeaHUMAI[MOHHO-aHecTe3rosorndeckux opuray CMII
K GOJIBHBIM € OCTIOKHEHHBIM TeueH e HH(bAPKTa MHOKAP/A.

Boiasiienue (HakTopoB pucKa HEGJIArONpPUSATHOIO UC-
X0/1a nH(apKTa MUOKAP/Ia Ha JIOTOCIIUTAIBHOM 3Talie GbLIo
BBIIIOJTHEHO METOZIOM CPAaBHUTEJILHOTO aHAJIN3A KIMHIYEC-
KUX 0COOEHHOCTEI TeYeHMsI OCTPeNIero nepuoja 3abose-
BaHUS B IBYX rpymmnax 6osibHbIX. [lepBast rpytina — ocosx-
HEHHOEe TedeHnue ocTpeiilero mepuoga uHdapKTa
MHOKap/a ¢ MCXOAOM B OCTaHOBKY KPOBOOOpalleHUs:
(n=184), Bropas rpymuma (TpyIia CpaBHEHUS) — OCJOXK-

The approaches to assessing the severity of the
disease in patients with MI are versatile reasonable
for in-hospital phase of medical care. In-time analy-
sis of modifiable risk factors allows to adapt the pro-
tocols for the treatment of patients experiencing
urgent cardiological problems [1, 5]. However, the
complexity of objective verification of clinical mani-
festations of MT in acute period limits the possibility
of differential approaches to the treatment. These
issues are particularly important at a prehospital
phase because of the need for providing a necessary
volume of medical care online.

European protocols for patients with MI offer
endovascular interventions within a period, which
does not exceed 120 minutes and 90 minutes in
patients older than 75 years old[4, 13]. The latter
determines the high interest for analysis of the clini-
cal situations before the patient's admission to the
hospital, which was found earlier in our previous
studies [14—16].

Therefore, the aim of the present study is to
specify the risk factors for adverse outcome of MI in
acute period of the disease at a pre-hospital stage.

Materials and Methods

The work is based on the analysis of clinical material
of the A. S. Puchkov «Station of emergency medical care»,
Moscow. The study included 455 call cards of specialized
resuscitation teams to patients with complicated ML

Identifying the risk factors for adverse M1 outcome on
a pre-hospital phase was performed by comparative analy-
sis of the clinical course of IM acute period in two groups
of patients. Patients from the first group experienced cir-
culatory arrest after the MI (n=184), whereas patients
from the second group (the group of comparison) did not
experience circulatory arrest post-MI (n=271).

The analysis of the pain intensity was performed
according to the scale of 10 points in patients who was con-
scious by the time of emergency brigade arrival: the sub-
group of patients with circulatory arrest included 178
patients; the subgroup of comparison included 266 patients.
We also compared the emotional condition in both groups.

Detailing of clinical features of cardiogenic shock
development was performed in 73 patients with circulato-
ry arrest and in 120 patients of the control group.

Statistical analyses: to determine the significance of
differences between two binomial observations Barnard's
Exact Test was employed.

Results and Discussion

Currently, the impact of the gender on IM out-
come is recognized by the medical community, and is
considered to be T level of evidence [15, 17—19]. The
European society of cardiology approved the devel-
opment of treatment protocols for patients taking
into account the patients'gender [15].

The comparison of gender characteristics made
in our study showed that men have a significantly
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HEHHOe TeyeHne ocTpeliiero nepnoja nHGapkTa MUOKap-
na 6e3 MCcxo/1a B OCTAaHOBKY KpoBooOpaienus (n=271).

AHa/3 HHTEHCUBHOCTHU (GOJIEBOTO CUHAPOMA ObLII BbI-
nosiHeH 1o 10 6aybHOI 11Kase y 60IbHBIX, HAXOISIIMXCS B
CO3HAHMM Ha MOMEHT TPUOBITUA OGpPUrazbl CKOPOH MeIu-
[MHCKOIl TIOMOIIY: B HOATPYIiie GOJBHBIX C OCTAHOBKOIL
KpoBooGpaienuss — y 178 GoJIbHBIX, B HOATPYIIIE CpaBHe-
Uit — y 266 6oabHLIX. B yKa3aHHBIX TOATPYTITAX TakKe
BBITIOJIHUJIM CPABHEHHUE CTENIEHU BBIPAKEHHOCTU Hapyliie-
HU TICHX09MOIIMOHAIBHOTO COCTOSHUS.

JleTanuzaiuio KIMHUYECKUX OCOOCHHOCTEH pasBUTHS
Kap/IOreHHOT'0 [IOKA BBIIOJIHIIN Y 73 GOJbHBIX ¢ OCTAHOB-
KOil kpoBoobpartierst 1 y 120 60JbHBIX TPYTITH CPABHEHHSL.

Cratucrudeckast 06paboTKa MaTepuasia: st BbIsBIIE-
HISI BHAUMMOTO Pa3jinuus IBYX OMHOMUAJIbHBIX HabJIrO/1e-
HUIl IPUMEHSIIN TOuHbINA Kputepuii Bapuapaa (Barnard's
Exact Test).

PesyabraThl 1 00CyK/I€HHE

B nacrosiiiee Bpemsi reH/iepHOe BIIMSIHIE HA UC-
X0/ uH(bapKTa MUOKAP/A IPU3HAHO MEIUIIUHCKUM
COOOIIECTBOM 1 apPTYMEHTUPOBAHO KJIMHUIECKIM Ma-
tepuasioM | ypoBus nokaszaresnbHoctu [15, 17—19].
Esporieiickum 0011ecTBOM KapAuoJioros 000CHOBaHa
11eJ1eCO00Pa3HOCTD PazpabOTKU MPOTOKOJIOB JIEYEHIST
GOJILHBIX ¢ yueToM (hakTopa moJja [15].

Bbimosinennoe B HallleM UCCJI€0BAHIN CPABHE-
HUe TeHJIEPHBIX XaPAKTEPUCTUK MOKA3AJI0, YTO MYXK-
YMHBI UIMEIOT 3HAYUTENHHO OOJIBINNN PUCK PA3BUTHS
OCTaHOBKM KPOBOOOPAIIEHUST B OCTPEUIIIEM TTEPUOJIE
uHbapkTa MUOKap/a. B rpyrire 60JbHBIX ¢ OCTAHOB-
KOU KpPOBOOOpAIEHNST COOTHOIIEHUE MYKUUH U
SKEHIUH coctaBmiio 62% (114 u3 184) u 38% (70 us
184), B rpyIiiie cpaBHeHUsT — COOTBETCTBEHHO, 49,1%
(133 u3 271) 1 50,9% (138 u3 271).

B amanuse mpencraBieHHbIX Pe3YJIBTATOB CJie-
JIyeT OTMETHUTD CJEAYIONINI (DAKT: TUTepaTyPHbIE HC-
TOYHWKH, OTpaxkaromye mokasarean 30-tu cyTouHo
JIETATIbHOCTH, CBU/IETEIBCTBYIOT O XY/IIIIEM ITPOTHO3€
JIEYEHUST JIJIST JKEHIIMH, BO MHOTOM O0YCJIOBJIEHHOM
HEJOOIIEHKON MAIMeHTKAMU TSIKECTH COCTOSIHUST U
JIMYHOCTHBIMU OCOOEHHOCTSIMU BOCIIPUSITHSI KJINH-
veckoii cutyarmu [ 15]. Ykazanuas TenzeHius coxpa-
HSIETCSI U B PE3yJIbTaTaX TeYeHUs TIOCTPEAHNMAIOH-
Holi Gosie3nn. B pabore M. Wissenberg u coaBropos
[2013], mocesterHoOit ipobieme 30-Tu CyTOYHO Jie-
TAJIBHOCTH B IPyIIIe GOJBHBIX ¢ OCTAHOBKOU KPOBO-
obpalleHs, TakKe TPUBOAATCS JaHHbBIE O JIYUIITHX
MOKA3aTeJIIX BbIKUBAEMOCTH MY>KUMH [17].

BosmokHo, ycTaHOBJ/IeHHbBIE HAMU Te€H/IePHbIe
PA3IMUUsST OTPAKAIOT OCOOEHHOCTH TEUEHUST UMEH-
HO ocrpeiiero nepuoga 3aboseBanust. 3moxken-
HO€ HAIILJIO MOATBePIKAeHne B IPobUIbHOI TrTepa-
type. B coorBercTBUE ¢ onybskoBaHHBIME B 2008
roxy G. Nichol u coaBropaMu maHHBIMHU, TpyTITia
MYJKUUH XapaKTePU3yeTcst OOJIBITNUM PUCKOM HUCXO-
Jla PaHHEro MOCTarpecCUBHOTO ePUOA B OCTAHOB-
Ky KpoBooOpaiieHust: (COOTHOIIEHUE MYKUUH U
skeHmH — 61%/39%). Cuaenyer OTMETHTDb, 4YTO

greater risk of circulatory arrest in acute period of
MI. In patients with circulatory arrest, the share of
men and women reached 62% (114 of 184) and 38%
(70 of 184), respectively. The share of men and
women in the comparison group reached 49,1% (133
out of 271) and 50.9% (138 of 271), respectively.

Analyzing presented results, we noted the fol-
lowing fact: according to the published data on 30-
day mortality in MI, women have the worst progno-
sis of treatment, which might be due to the
underestimation of clinical condition and personal
perception of clinical situation by female patients
[15]. This trend continues and results in the course of
postresuscitation disease. The work of M. Wissenberg
et al [2013], devoted to the problem of 30-day mor-
tality in patients with circulatory arrest, also demon-
strated the best survival rates for men [17].

The established gender differences might reflect
the characteristics of a clinical course of the most acute
period of the disease. The previous fact was described
in a specialized literature. According to the data pub-
lished by G. Nichol and co-authors in 2008, men are
characterized by a greater risk of early post-crisis out-
come into circulation arrest (the ratio of male to female
is 61% to 39%). It should be noted that the statistical
analysis was performed on 20 520 cases of circulatory
arrest in a population of 21.4 million people. However,
the materials presented in the course of the acute peri-
od did not include urgent cardiac situations [18].

Our studies have shown the presence of signifi-
cantly confirmed (P=0.010) risk of complicated
course of MI with the outcome in a cardiac arrest in
the group of age from 40 to 60 years (table 1). In a
group of of 60—80-years old patients differences
were not found. The table 1 presents the results of
comparison of the comparison that demonstrates the
absence of a direct relationship between the senior
age (>80 years) and the outcome of the pathological
process. This result is consistent with conclusions
from other studies [14].

The results of a detailed analysis of the dis-
ease duration before the arrival of emergency
brigade (table 2) confirmed the previously pub-
lished data. The duration of the specified period
did not affect the mortality rate [14]. Obviously,
the latter conclusion emphasizes the importance of
in-time medical care in urgent clinical situation
caused by complicated MI.

The duration of CAD had no impact on the out-
come of the disease: the new-onset CAD was diag-
nosed in 44% (81 of 184) and 45% (122 of 271) of
patients in the group with circulatory arrest and in the
group of comparison, respectively (P=0.9). However,
the resulting necrosis of the myocardium caused fatal
cardiac arrhythmias in 66,3% of cases (122 of 184).

The infarction had anterior localization in
60,3% (111 of 184) of patients from the group with
circulatory arrest.
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Ta6imua 1. Bospactuas xapakTepucTuka GOJIbHBIX.
Table 1. The age characteristics of the patients.

The age of the patients, The complicated course of the MI P-level
years with the outcome without the outcome of Bernard's
in the circulatory arrest (n=184) in the circulatory arrest (n=271) criteria
Total % Total %
40—60 57 31 55 20.2 0.010
60—80 93 50.5 145 53.6 0.611
>80 34 18.5 71 26.2 0.056

Note: for Tables 1—3: MI — myocardial infarction.

IIpumeuanue: The age of the patients, years — Bospact GosbHbIX, ToabL. s tabaui 1—3: The complicated course of the MI — ocox-
HEHHOE TeueHue ocTpeituiero nepuoja utdapkra muokapaa; with the outcome in the circulatory arrest — ¢ HCX00M B 0CTaHOBKY KPOBO-
obparenust; without the outcome in the circulatory arrest — 6e3 nexoza B ocranoBky kposoobparenus; Total — Beero (abcosmoTHoe 3Ha-
yenue); P-level of Bernard's criteria — noctoBeprocts 1o kpurepuio Bepuapaa.

Ta6auna 2. IIpoaoKuTeabHOCTh TeYeHus nngapKTa MIOKap/ia 10 MOMEHTA Havajla OKa3aHusl S9KCTPEHHON MeIMI[H-

CKOM IIOMOII[H.

Table 2. The duration of MI before the onset of medical care providing.

The duration of MI before The complicated course of the MI P-level

the onset of medical care with the outcome without the outcome of Bernard's

providing, hours in the circulatory arrest (n=184) in the circulatory arrest (n=271) criteria
Total % Total %

1-2 90 48.9 182 67.1 0.000

3 52 28.3 41 15.1 0.001

>3 18 9.8 41 15.1 0.097

IIpumeuanue: The duration of MI before the onset of medical care providing, hours — npogomkuTeIBHOCTD TEUeHN MHBAPKTA MUOKAP-
J1a 710 MOMEHTA Hava/la OKa3aHusl 9KCTPEHHON MEIUIIMHCKON TOMOII[H, YaChL.

AHAJIN3 BBIIOJHEH HA CTATUCTUYECKOM MacCHBE W3
20 520 ciyyaeB OCTAaHOBKY KPOBOOOPAIIEHUS B I10-
MyJISIUA YUCJAEeHHOCTbI0 21,4 MUJLIMOHA YeJIOBEK.
OnHaKo, K COKaJIEHUIO, B TIPE/ICTABICHHBIX MaTepH-
ajiax 0COOEHHOCTU TeUYeHUsI OCTPEUIIero mepuoja
MPU YPreHTHBIX KapAUOJOTHUECKUX CUTYAIlUSIX He
paccmatpuBaiotes [18].

[IpoBe/icHEBIC HAMM HMCCJAEIOBAHUSA MTOKA3AIN
Hajimyue joctoBepHo noareep:kaennoro (p=0,010)
PHUCKA OCTIOKHEHHOTO T€UEHUS OCTPEHIIETo Meprojia
nHpapKkTa MUOKap/Ia ¢ UCXO/IOM B OCTAHOBKY KPOBO-
obpariieHust B BospactHoil rpytre ot 40 1o 60 et
(tabm. 1). B BospactroM auamnaszone 60—80 et cy-
MIECTBEHHBIX PAa3JInYMil YCTAHOBJIEHO He OBLIO.
ITpencraBieHHbie B TabJIUIIE PE3YJIBTATHI CDABHEHMUSI
XapakTepa OCJOKHEHUI JIEeMOHCTPUPYIOT OTCYTCT-
BH€ HETOCPEJCTBEHHON B3aMMOCBSI3M CTApPUECKOTO
Bozpacta (>80 jieT) 1 UCX01a TATOTOTUYECKOTO TIPO-
necca. AHAJIOTUYHBIN BBIBOJ C(HOPMYJIMPOBAH W B
WHBIX MccyeioBaHusax [ 14].

Pegynbrarel JleTalbHOTO aHAINU3a TPOOJIKH-
TEJILHOCTU TIEPUOJIA TEUEHUsT 3a00IE€BAHUS 10 TIPH-
6ortust Opuragsl CMIT (tabur. 2) noareepaniu omny6-
JIUKOBaHHbIe paHee JaHHble 00 OTCYTCTBUU
HETIOCPE/ICTBEHHOTO BJIMSHUSA YKA3aHHOTO IMEPHOJIA
Ha TI0Ka3aTeJsb JetaibHocTu [14]. OueBumHO, 1MO-
cejiHee 3aKJII0UeHNe TOMYePKUBACT 3HAYMMOCTD
OIIEPATUBHOTO OKa3aHUsI HEOOXOAUMOro 06beMa 9KC-
TPEHHOU MEeAMITMHCKON TTOMOIIM B YPT€HTHOH CUTY-
aruu, 00yCJIOBJIEHHON OCJIOKHEHHBIM TEYeHUEM H-
bapkra Muoxapza.

The study showed that the group of patients
with MI complicated by circulatory arrest, was char-
acterized by significantly greater pain intensity. The
pain intensity was estimated as 7—8 points in 31,5%
(56 of 178) and in 17,3% (46 of 266) of patients in
the group of patients with circulatory arrest and in
the group of comparison, respectively; P=0.001. The
pain intensity was estimated as 9—10 points in 20 of
178 (11.2%) and in 8 of 266 (3%) of patients in the
group of patients with cardiac arrest and in the group
of comparison, respectively; P<0.001 (table 3).

The predictive value of pain intensity has been
widely discussed in the literature in regard to its
variability, the course of pathological process and the
influence of some factors such as gender, race, age,
and degree of pain perception by the patient [ 14, 15].
Studies published by M. Edwards and coauthors
[2011] included the cohorts of patients’ referrals to
the Department of emergency of medical care with
potential acute coronary system and continue to be
of great interest [14]. The assessment of pain syn-
drome intensity was performed according to identi-
cal research methodology uisng a 10-point scale.
Severe pain was defined as a pain intensirty similar-
ly evaluated at 9 or 10 points. It was shown that the
pain intensity exhibiting an independent factor of
the disease onset did not significantly affect progres-
sion of acute MI and complications including fatal
outcomes [14]. The authors considered estimating
prognosis by TIMI (Thrombolisis In Myocardial
Infarction) scale. It considers the anginal attack in
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AorocnmMTaAbHBIM 3TAI

TaGmmia 3. MHTEHCMBHOCTD GOJIEBOTO CHHAPOMA Y GOJBHBIX C OCIOKHEHHBIM TeuenneM nH(apKTa MHOKap/a.
Table 3. The pain intensity in the patients with complicated MI.

The pain intensity, points

The complicated course of the MI

P-level

with the outcome
in the circulatory arrest (n=184)

of Bernard's
criteria

without the outcome
in the circulatory arrest (n=271)

Total % Total %
1-4 17 9.6 52 19.5 0.005
5-6 62 34.8 135 50.8 0.001
7-8 56 31.5 46 17.3 0.001
9-10 20 11.2 8 3 0.000
Painless ischemia 23 12.9 25 9.4 0.269

ITpumeuanue: The pain intensity, points — uHTEHCUBHOCTH GOIEBOTO CUHAPOMA, Oasibr; Painless ischemia — Gesbomnesas uniemus.

[Mponoskutesnbaocts UBC He okazasa Bius-
HUST Ha MCXOJ 3a00JIEBAHUST: B TPYTITie GOJNBHBIX € OC-
TAHOBKOW KPOBOOOPAIIEHHUST BIEPBbIE BO3HUKIIASI
NDBC BoisiBiiena B 44% (81 u3 184), B rpy1ire cpaBie-
Hust — B 45% (122 u3 271), p=0,909. Onnako, nep-
BUYHO BO3HUKINNN HEKPO3 MUOKapaa B 66,3% ciyua-
eB (122 u3 184) gBuiica npuumHON (haTaabHbBIX
HapyleH!u cep/leqHoro pUTMa.

B rpyiie ¢ 0ocTaHOBKOI KPOBOOOpAIEHUST B
60,3% (111 u3 184) ciaydaeB undapkt umen mepe-
HIOIO JIOKQJI3AIIUIO.

Pesysbratsl nccseioBannii okasasm, YTo rpy-
ma OOJIBHBIX ¢ HHGAPKTOM MHUOKAP/IA, OCTIOKHEHHBIM
OCTAHOBKOII KPOBOOOPAIIEHNs], XapaKTEPU30BAIAChH
3HAYUTEHHO U JIOCTOBEPHO OOJIbINEH WHTEHCHBHOC-
ThIO (OJIEBOTO CHHIPOMA (MHTEHCUBHOCTH OOJIEBOTO
cuHzpoMa 7—8 GaJlsioB: Tpyma OOJILHBIX C OCTAHOB-
Koii kpoBooOparierust — 31,5% (56 u3 178), rpyrma
cpaBuenus — 17,3% (46 uz 266), p=0,001; unrencus-
HoCcTh GosieBoro cuapoma 9—10 Gaswios: rpyiina
6oubHBIX ¢ ocTaHoBKOI — 11,2% (20 us 178), rpyrma
cpasaenus — 3% (8 us 266), p=0,000), (Tabu. 3).

ITporHOCTHYECKOE 3HAYEHUE WHTEHCUBHOCTHU
60JIEBOTO CHH/IPOMA TITUPOKO 0OCYKIAETCSI B JIUTEPA-
TYpe B CBSI3U C €0 BapuabeIbHOCTHIO, O0YCIOBIEH-
HOU KaK TeYeHUEM MaTOJOTUIECKOTO MPOIIECCa, TaK U
BJIMSTHUEM Psiia (haKTOPOB — TIOJI, PacoBast TIPUHAJ-
JIESKHOCTD, BO3PACT, CTENEHb CyOhEKTHBHOCTH BOC-
npusttust 6osbHbIM cutyaiuu |14, 15]. Tpeacrasis-
10T wuHTepec omnybaukoBanHbie M. Edwards u
coaBropamu [2011] pe3yJsbraTbl KOTOPTHBIX HCCJTIE-
JIOBaHUI1 0OpalleHuii HalMeHTOB B OTAeIeHUs HeOT-
JOKHOU MEIUIMHCKON ITOMOIIN C IIOTEHIINAJIbHBIM
OCTPBIM KOPOHApHBIM CHHAPOMOM. OlleHKa WHTEH-
CUBHOCTH 00JIEBOTO CHHJIPOMA OCYIIECTBJISIIACEH TIO
UJIEHTUYHOU HAllleMy WCCJIEIOBAHII0 METOJMKE —
10-Tu GasbHOM 1IKase; cuiibHas OOJIb OIIPeIeIsAIach
kak 9 wim 10 6awios. B paGore mokazaHo, 4To WH-
TEHCUBHOCTH GOJIEBOTO CHHPOMA — KaK CaMOCTOSI-
TeJIbHBII (hakTop B ebr0TE pasBuTHs 3a00JI€BAHIIS
He OKasajia CYIIeCTBEHHOTO BJIMSIHUS HA TTOCJELYIO-
1ee MpOrpecCUpPOBaHIe OCTPOro HHGAPKTA MUOKAP-
Jla U er0 OCJOKHEHUIl (B TOM YHCJE, C JIETAIBHBIM
nucxonom) [14]. Bosee 3HaumMOll /7151 OCyIIeCTBIIC-
HUSI TIPOrHO3a aBTOPBl HasBaau mkaay TIMI

the connection with other clinical criteria: age
greater than 65 years; having at least 3 risk factors
for CAD (hypercholesterolemia, family history of
CAD, diabetes mellitus, arterial hypertension), pre-
viously identified 50% or more stenosis of a coronary
artery; ST segment deviation; two strokes or more in
the previous 24 hours; aspirin within the previous
seven days; elevated levels of cardiac biomarkers in
blood serum [14].

We definitely accept an integrated approach to
assessing severity of a patient condition. These
scales, however, can be employed only on an in-hos-
pital base. The possibilities of a pre-hospital exami-
nation of patients are technologically limited. The
delay in hospitalization due to expanded list of the
diagnostic events could also be unacceptable. The
results of our studies clearly demonstrate the predic-
tive value of pain severity for outcome prediction in
MTI especially in case of fulminant MIs.

In patients with circulatory arrest the painless
form of myocardial ischemia was evidenced in a large
number of cases — 12,9% (23 out of 178) if compared
to the group of comparison — 9,4% (25 of 266),
P=0.3). It should be noted that according to litera-
ture data, the absence of angina attacks is considered
to be a factor of poor prognosis, especially in patients
at ages older than 65. Taking into account the sub-
jectivity of the complaints from patients, denying
them the presence of angina attack might due to
inadequate interpretation of the severity of their
condition and lack of awareness about life-threaten-
ing manifestations of this disease [15].

Emotional disorders including the anxiety
depression are characterized by depressed mood, lack
of positive attitudes to the treatment, retardation of
speech and thought. They were observed in 37% of
cases (66 out of 178) and in 15.4% of cases (41 of 266)
in the group of patients with circulatory arrest and in
the group of comparison P<0.001, respectively. There
was a significantly higher number of psychomotor agi-
tation cases in the group with a circulation arrest —
15,7% (28 out of 184) versus 8,6% (23 of 266) (study
group and comparison group, resperctively; P= 0.018).

Obviously, the pathophysiological processes,
which resulted in the formation of a blood clot or
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(Thrombolisis In Myocardial Infarction), paccmat-
PHBAIOIIYIO aHTMHO3HBII IIPUCTYIT B COBOKYITHOCTHU C
UHBIMU KJIMHUYECKUMU KPUTEPUSIMU: BO3PACT CTap-
tre 65 JieT; HaTMYne Kak MUHUMYM 3 (hakTopoB puc-
ka UBC (runepxosiecTepuHeMust, CEMEHHbBIN aHaM-
Hes UBC, caxapubiii guaber, apTepuaibHast
TUTIEPTEH3US ); paHee BhIsiBIeHHbIH 50%-b1it u OoJiee
CTEHO3 KOPOHAPHOI apTepuu; OTKJIOHEHHE CErMeHTa
ST, aBa npucryta creHoKapauu u 6oJiee B MPEbILY-
e 24 yaca; mpueM aclMpUHa B TEUEHHE MOCEHIX
CEMU CYTOK; MOBBIIIEHHDI YPOBEHb KapIUAJbHBIX
GuoMapKepoB B ChIBOPOTKE KpoBH [ 14]. BesyciosHo,
MBI PasJefisieM I[eJeCO0OPa3HOCTh KOMILJIEKCHOTO
MO/IXO/IAa B OIEHKE TSIKECTU COCTOSIHUST OOJIBHOTO.
OpHaKo B TOJHOM Mepe YKa3aHHbIE IIKAJIbl MOTYT
OBITH UCIIOJIB30BAHBI TOJBKO B YCIOBUSIX CTAI[HOHA-
pa. Ha jorociutajbHOM 9Tare BO3MOKHOCTH 00cie-
JOBaHUsT OOJIBHBIX OTPAHUYEHBI KAK TEXHOJOTUIEC-
K, TaK U HEJIOMYCTUMOCTbIO HEOOOCHOBAHHOM
OTCPOYKH TOCTIUTANU3AIIMI BCJIEIACTBUE BbIMTOJHE-
HUST PACHIMPEHHOTO MEPEUHsI THArHOCTHYECKUX Me-
porpusituit. CuntaeM HEOOXOAUMBIM TIOUYEPKHYTD,
YTO PE3YJBTAThl HAIIMX HCCIEAOBAHUN OTYETIHBO
POJIEMOHCTPUPOBAIA TIPOTHOCTHYECKOE 3HAYEHUE
60JIEBOTO CUHIPOMA Ha MCXO] MH(MAPKTa MUOKAp/a
[IPU MOJIHMEHOCHBIX (DOPMAX €ro TeueHuUsl.

B rpymiie 6G0IbHBIX ¢ OCTAHOBKOU KPOBOOGPa-
menust 6e360seBast (hopMa UIeMUr MUOKap/a Oblia
3aperucTpupoBaHa B OOJbBIIEM YHCJE CJIyYaeB
(12,9% (23 u3 178) 1o cpaBHEHUIO C IPYIIIION CPaB-
Henust — 9,4% (25 u3 266), p=0,269). Caenyer orme-
TUTh, YTO OTCYTCTBUE KJACCHYECKOTO aHTHMHO3HOTO
npucTyna B npodUIbHON JIUTEPAType paccMaTpiBa-
ercst B KauecTBe (hakTopa HEOIATOIPUSTHOTO TPO-
rHO32a, 0COOEHHO B IPYIIIE MAIUEHTOB cTapiie 65 JeT.
ITpuHuMast BO BHUMaHUE CyOBEKTHBHOCTH (HOPMY-
JIUPOBOK 3KaJi00 €O CTOPOHBI GOJIBHBIX, OTPHUIIAHIE
MU HAJIMYUsi aHTHHO3HOTO TIPUCTYIA MOXKeT OBITh
00YCJIOBJIEHO HEaJIEKBATHON TPAKTOBKOU TSIKECTH
COCTOSIHVSI ¥ HEJ[OCTaTOYHOU UH(MOPMUPOBAHHOC-
THIO O JKU3HEYTOKAIOINMX MPOSIBJIEHUSX 3a00JI€Ba-
uus [15].

IMOIUOHAJILHBIE PACCTPOUCTBA B BUJIE Tpe-
BOJKHOII JIETIPECCUU, XaPAaKTEPUIYIONIMeCsT T0/1aB-
JIEHHOCTBIO HACTPOEHUST, OTCYTCTBUEM MO3UTHBHON
YCTAaHOBKHU Ha JieYeHUE, 3aTOPMOKEHHOCTHIO peun
U MBIILJIEHUsT, B TpyIie OOJbHBIX € OCTAHOBKOU
KpoBoOOpalieHust ObLIM yCTaHOBJIEHBI B 37% CJIy-
yaeB (66 u3z 178), B rpymme cpaBuenus B 15,4%
ciyuaaes (41 u3 266), p=0,000. ToctroBepHO 60JIb-
ee YUCIO CIy9aeB MCHXOMOTOPHOTO BO30YIKjie-
HUST Takke HaOJIOMAM B TPYIIE ¢ OCTAHOBKOUN
KkpoBooOparieHust — 15,7% (28 usz 184), B rpymiie
cpaBHeHusT — 8,6% (23 u3 266), p=0,018.

OueBuiHO, YTO TATOMDUZMOJOTUYECKUE TTPO-
[[ECChI, PE3YJIBTATOM KOTOPBIX cTajso (hopMHUpPOBa-
Hue TpoMOa WJIM CHa3M KOPOHAPHBIX apTepuid, ori-
PENENSIIOT XapakTep IeMOIUHAMUYECKOTO OTBETA.

coronary arteries spasm, determine the nature of the
hemodynamic response.

E. Shin and co-workers [2015] showed a signif-
icantly greater risk of circulatory arrest due to spon-
taneous vascular spasm within the pre-hospital phase
[16]. The etiology of cardiogenic shock in case of M1
is associated with the severe left ventricular dysfunc-
tion, concomitant acute left and right heart failure,
acute mitral regurgitation and the rupture of inter-
ventricular septum. In-time diagnosis of risk factors
of critical violations of systemic perfusion deter-
mines the choice of effective methods of treatment
(including surgery) and, consequently, the outcome
of the disease [19—21].

This study could not determine the differences
in the incidence of cardiogenic shock in research
groups. The altered perfusion, caused by resistant to
vasopressors in case of hypotension in patients with
circulatory arrest, occurred in 32.6% and 36.2% of
the patients in the group of patients with circulatory
arrest and in control group, respectively (P=0.6).
Significant and non-significant difference in the inci-
dence of cardiogenic shock, due to the presence of
life-threatening forms of arrhythmias occurred in
7.1% (13 of 184) of patients with circulatory arrest
and in 8.1% (22 of 271) of patients in the group of
comparison (P= 0.7). Thus, in most patients, circula-
tory arrest was observed suddenly in the absence of
severe hypotension or life-threatening heart rhythm
disorders. The combination of cardiogenic shock and
alveolar pulmonary edema was a messenger of circu-
latory arrest in 27.4% of cases (20 of 73); such clini-
cal MI manifestation in the group of comparison
were observed in a smaller number of patients — 20%
(24 of 120). However, these differences were not sig-
nificant (P=0.7).

Alveolar pulmonary edema was diagnosed in
22,8% (42 of 184) and in 32,1% (87 of 271) of
patients with circulatory arrest and in the group of
comparison, respectively (P=0.032).

The alveolar pulmonary edema in group with
circulatory arrest occurred in normotensive and
hypertensive patients in 42,9% (18 of 42) and in
9,5% (4 of 42) of cases, respectively. The analysis pre-
sented dictates the need of paying attention to the
sudden occurrence of fatal arrhythmias. The right
ventricular failure in the group of comparison devel-
oped in hypertensive and normotensive patients in
48,3% (42 of 87, P=0.000) and 24,1% (21 of 87) of
cases, P=0.33.

The combination of the clinical manifestations of
alveolar pulmonary edema and arrhythmias, recorded
in 50% of patients with circulatory arrest (21 of 42),
indicate a poor prognosis. A similar combination in
the group of comparison was diagnosed in 28.7% of
cases (25 of 87), P=0.018. The most common form of
rhythm disturbance at the time of circulatory arrest
(71.4% — 15 of 21) was tachysystole. In the group of
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E. Shin u coaBropsr [2015] npuMeHUTETHHO K 1OTO-
CIIMTAJIBHOMY 3TaIly MOKa3aJu JIOCTOBEPHO OOJIb-
MU PUCK BO3HUKHOBEHUST OCTAHOBKU KPOBOOOPa-
[IeHUsT BCJEJCTBUE CIOHTAHHOTO COCYAMCTOTO
cnazma [16]. ITuosorus KapAOreHHOro MOoKa pu
undapkTe MHOKapjia CBs3aHa ¢ BO3HUKHOBEHUEM
TSDKEION MUCOYHKIINE JIEBOTO JKeJNyI04YKa, code-
TAHHOW OCTPOH JIeBO- U NPABOKEIY/J0YKOBON HEI0-
CTATOYHOCTH, OCTPOU MUTPAJIBHOU peryprutanui,
paspbiBa MEXIKeIyI0uKoil meperopoaku. CBoespe-
MeHHAasl JAUArHOCTHKA (haKTOPOB PHUCKA Pa3BUTHUS
CUCTEMHBIX KPUTHYECKUX HapyileHuil rnepdysun
orpejiesisieT BoIOOP 3(h(HEKTUBHBIX METOJ0B Jieue-
HUS (B TOM YKCJIe XUPYPTUUECKUX) U, CJIeIOBATEIb-
HO, ucxoj 3aboseBanust [19—21].

CuntaeM HEOOXOAMMBIM CleJaTh OCOObIA aK-
[[EHT Ha TOM, YTO HaMU He ObLIIM YCTAHOBJIEHBI PA3JIH-
YU B 4aCTOTE BOBHUKHOBEHMS KAPAMOTEHHOTO MIOKA
B HCCJIeN0BaTesIbCKUX rpymnax. Hapyienus mepdy-
31N, BO3HUKIINE BCJIE/ICTBUE YCTOWYMBOM K TIPUMEHe-
HUIO Ba30IPECCOPOB TUIOTEH3UU y GOJIBHBIX ¢ OCTa-
HOBKOW KpoBooOpaienus, umean mecto B 32,6%
ciyyaes (60 u3z 184), B rpymie cpaBuenus — B 36,2%
ciyyaes (p=0,572). CyliecTBeHHO U OTCYTCTBHE 3HA-
YUMBIX PA3JINYUil B YACTOTE BOSHUKHOBEHUS KapIUO-
TEHHOTO IIOKa, 00YCIOBJEHHOTO HAJIMYHEM JKU3HEYT-
poskarormux (GopM apuUTMHUiL B TpyIie OOJbHBIX
OCTaHOBKOI kpoBooOparernust 7,1% (13 uz 184), B
rpyiie cpaBuenus — 8,1% (22 uz 271), p=0,699. Ta-
KM 00pa3oM, y GOJIBIIMHCTBA MAIIHEHTOB OCTAHOBKA
KpoBooOpaiieHust Oblia 3a(hUKCUPOBAHA BHE3AMHO
[IPU OTCYTCTBUM BBIPAKEHHOU TUIOTEH3UU WU KI3-
HeyTpOsKaoIMuX Hapyienuii put™a cepaia. Couera-
HUe KapHOTeHHOr0 [IOKA U TPOSIBJIEHUN aJIbBEOJISIP-
HOTO OTeKa JIETKUX ObLIO MPEBECTHUKOM OCTAHOBKH
KpoBoobpatienus B 27,4% ciydaes (20 uz 73); momo6-
HOE KJIMHUYeCKOe IposiBieHre nHbapKTa MIOKap/a B
rpyIilie CPaBHEHUsT HAOJIIOAIOCH Y MEHDIIIETO YHCIa
60sbHBIX — 20% (24 13 120), 0IHAKO 9T PA3IUUS] HE
ObLIH OTpesiesieHbl joctoBepHbiMu (p=0,732).

AJTbBEOJISIPHBIIT OTEK JIETKUX OBLI JIUNATHOCTH-
pOBaH B rpyiiie GOJBHBIX ¢ OCTAHOBKON KPOBOOOpa-
mtenust B 22,8% ciaydaes (42 uz 184), B rpymire cpas-
uvenust — B 32,1% (87 uz 271), p=0,032.

B rpyiiie 60JIbHBIX ¢ OCTAHOBKO# KPOBOOOpa-
IIEeHUsT AJIbBEOJISIPHBIN OTeK JierkuX B 42,9% ciryda-
eB poTekan Ha ¢ore HopmoTensun (18 u3 42) u B
9,5% cayuaeB runeprensuu (4 u3 42). Ananus usio-
JKEHHOTO JTUKTYET HEOOXOIMMOCTDH MMOBTOPHO 06pa-
TUTh BHUMAHWUE HA BHE3AITHOCTH BO3HUKHOBEHUSI
(baTanbHBIX HAPYIIEHUH puTMa cep/a. Y OOJIbIIIH-
cTBa OOJIBHBIX TPYIIbI CPABHEHUS [TPABOKEITYI0U-
KOBasi HeJJOCTATOUHOCTh PA3BUJIACH B YCJIOBUSX JI0-
CTOBEPHO GOJIBIIETO YHCJIA CJAYYaeB apTepUajbHON
runieprensun — 48,3% (42 u3 87), p=0,000 u HOp™MO-
teHsnn — 24,1% (21 u3 87), p=0,33.

3aduxcuposarnoe y 50% GOIBHBIX ¢ OCTAHOB-
Koi1 kpoBooOpatenust (21 u3 42) coueranue KJINHU-

comparison the increase in heart rate was detected in
significantly fewer number of cases (20% — 5 of 25),
P=0.001. Apparently, this combination should also be
considered as one of the messengers of adverse out-
come. There is evidence in the literature, which con-
firms our results: a significantly greater number of
ventricular tachycardia/ fibrillation episodes
occurred in case of deaths due to MT [22, 23].

Depression of consciousness due to critical vio-
lations of cerebral perfusion is considered to be a
poor prognosis. Stupor-coma I was diagnosed in
51.6% of patients (95 of 184) at the time of circula-
tory arrest. In the comparison group depression of
consciousness until the specified level was found in
7% of cases (19 of 271), P=0.000.

Obviously, the presented clinical manifestations
of MI complicated course reflect only early «post-
press» response of damage to the coronary arteries. J.
Cao [2015] published the results of multivariate
logistic analysis of in-patient mortality. The risk fac-
tors of death included: senior age (>65 years), a long
period from symptom onset to the beginning of med-
ical care, the presence of renal insufficiency and ejec-
tion fraction of the left ventricle <30% [21]. We
explain some difference between our results and the
results obtained by J. Cao the differences in staging of
pathophysiological and pathological processes. These
differences might dominate in front of detailing of the
life-threatening symptoms of MI in order to stratify
the risk of unfavourable prognosis [12, 24, 25].

The results that we present underline the need
for further investigation of this problem. It should be
taken into account the features reflecting the situa-
tion. The report from the American Society of
Cardiologists (Heart Disease and Stroke Statistics —
A Report From the American Heart Association)
Published in the Circulation, 2011 prohibits the for-
mation of final conclusions based on short-term
observations. Otherwise, the inevitable «misinter-
pretation of time trends», empirically identified in
the management of patients with acute myocardial
infarction, occurs [5].

The results of the research indicate the tran-
sience of a critical situation and therefore the inad-
missibility of delay of ER to the patient later than 10—
15 minutes. The timeliness of call and hospitalization
within less than 90 minutes are equally important.
The implementation of these principles is achieved by
a ER station and the Department of Healthcare of the
City of Moscow due to strict regulation of the volume
of emergency actions at the bedside within 30 min-
utes, and during transportation to the hospital.

Conclusion
Thus, the results of our research allowed to for-

mulate a group of risk factors for adverse outcome of
complicated myocardial infarction in acute period:
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YeCKUX MPOSIBJIEHUS aIbBEOJISIPHOTO OTEKA JIETKUX U
APUTMUN YKA3bIBAJIO HA HEGJIATOTPUSI THBIN TIPOTHO3;
AHAJIOTHYHOE COYETAHUEe B TPYIIle CPABHEHUs [ua-
rHocTrpoBasn B 28,7% ciydaes (25 us 87), p=0,018.
Taxucucrosust Obuia HanboJiee PacIpPOCTPAHEHHOM
opmoii HapylleHusi pUTMA B MOMEHT OCTAHOBKU
kpoBooOpamienust (71,4% — 15 uz 21). B rpymme
CpaBHEHUSI yBeJUYeHNe YaCTOThI CEPAEYHBIX COKpA-
MeHNii ObLIO BBISIBJIEHO B JOCTOBEPHO MEHBIIEM
yucse Habmogennii (20% — 5 us 25), p=0,001. Tlo
BUJMMOMY, YKAa3aHHOE COYETAHNE TAK)Ke CJeayer
paccMaTrpuBaTh B KaueCTBE OJHOTO U3 IIPEIUKTOPOB
HeOJIATONPUSATHOTO UCX0JIa. B iuteparype uMeroTest
CBUJIETEJILCTBA, MOTBEPKIAIONINE TOTyYeHHbIE Ha-
MU PE3YJIBTATBI: IOCTOBEPHO OOJIBINEE YUCIIO IMU30-
JIOB JKEJNyJ0YKOBOH Taxukapauu,/Gudpuiisiium
HMEJIO MECTO Y YMEPIIHNX BCJIENCTBIE HHbAPKTa MU-
okap/a 60JbHbBIX [22, 23].

Yruerenue co3nanwus, Bo3Hukiiee Ha Gone
KPUTHYECKUX HapylieHuit nepdys3uu TroJ0BHOTO
MO3Ta, CBUJETEILCTBOBAIO O HEGJATOTPUSITHOM
IporHO3e. B MOMEHT IMArHOCTUKU OCTAHOBKHU KPO-
BooOpartenust y 51,6% 6ombubix (95 us 184) Gouin
JIMarHOCTUPOBAHBI COTIOP-KOMa I; B rpyiie cpaBhe-
HUST yTHETEHIE CO3HAHMSI JI0 YKA3aHHOTO YPOBHSI ObI-
JIO YCTaHOBJIEHO B 7% caydaes (19 uz 271), p=0,000.

OueBuUIHO, 9YTO U3JIOKEHHbIE HAMY KJIUHIYE-
CKHUe TPOSIBJIEHUS OCJI0KHEHHOTO TeYeHUs WH-
(dapkTa MHUOKapaa OTPAYKAIOT TOJBKO JIMIIb PaH-
HUII IOCTAarpecCUBHBIM OTBET Ha IOBPeX/eHue
KopoHapHbix aprepuil. J. Cao [2015] ony6inkoBa-
HbI PE3yJIbTAThl MHOTOMEPHOIO JIOTUCTHYECKOTO
aHaJu3a CTanuoHapHol JetaspHoctu. K guciy
(hakTOpOB pHCKAa cMepTU OBLIM OTHECEHDL IIpe-
KJIOHHBII Bo3pact (> 65 jeT), IJanuTeIbHOe BPeMs
OT MOMEHTA IMOSIBJIEHUSI CUMIITOMOB 3a00JI€BaHUsI
[0 HavaJla OKA3aHWS MeIUIMHCKOI MTOMOIIY, Ha-
Ju4pe IMOYeYyHON HEeAOCTAaTOYHOCTU U (Dparuuu
BbIOpOCca JieBoro kemynouka <30% [21]. Paznuums
B moJsiydennbix Hamu u J. Cao pe3ysibraTtax Mbl CBsI-
3BIBAEM C ITAITHOCTBIO PeAIN3anuil maToPpu3noio-
TMYeCKUX U MaTOMOPGHOJOTUYECKUX ITPOIECCOB.
YkazanHble pasanuusl SBJSIOTCS apryMeHTaluei
JNOMUHUPYIOIIEN B HACTOSIIEE BPEMs B JIUTEPATY-
pe TOUYKH 3PEHUst 0 HeOOXOAUMOCTHU JIeTATN3aI[UU
JKU3HEYTPOXKAIOMUX TPOSIBIAEHUN nH(papKTa MUo-
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age from 40 to 60, high pain intensity, the presence of
cardiogenic shock combined with alveolar edema
and tachyarrhythmia.

Kap/a ¢ 1eJblo cTpaTuUKAIMU TPYIIT PUCKa He-
GJIaropusiTHOTO TIporHo3a [12, 24, 25].

ITpe/cTaBieHHBIE PE3YJIBTATDI IUKTYIOT HEOOXO-
JIMOCTD JajibHelTel paspaboTku mpobsembl. Ciiey-
€T YYUTBIBATH MPUCYIIYIO CTATUCTUYECKUM [OKa3aTe-
JIIM  MHEPIIMOHHOCTD OOBEKTHUBHOTO OTPAKEHIST
curyaiun. B ony6smmkoBarHoMm B skypHase Circulation
[2011] mokmaze AMepukaHCKOro o0IecTBa KaproJio-
roB (Heart Disease and Stroke Statistics — A Report
From the American Heart Association) ykasbiBaercst
HA HEJOIYCTUMOCTb (DOPMUPOBAHUST OKOHYATETHHBIX
BBIBOJIOB Ha OCHOBaHUY KPATKOCPOUHBIX HAOJIFOIEHUIL.
B mpotuBHOM ciydae Hens3OEKHBI <«HEMPABUJIbHBIE
TOJIKOBAHUSI BPEMEHHBIX TEHAEHINI», IMITUPUIECKH
BBISIBJIEHHBIX TIPU BeJEHUU OOJIBHBIX C OCTPBIM HH-
dapxrom Muokapa [J].

PesysibraTbl BBITIOJIHEHHBIX MCCIE/IOBAHUN yKa-
3BIBAIOT HA CKOPOTEYHOCTD PA3BUTHS KPUTUIECKOU CHU-
TYaIlUU U, CJIEJIOBATENILHO, HEJIOIYCTUMOCTD OTCPOUYKH
HpUOBITHS OPUTALBI CKOPOH MEAMUIIMHCKON IIOMOIIN K
6ospHOMY Oosiee uem depe3 10—15 munyt. Crosib ke
3HAYMMOI1 SIBJISIETCST ONEPATHUBHOCTD BBIIOJIHEHUS BbI-
30Ba U HAIPABJEHNs HA TOCIUTAIU3AINIO B TPOMUIDH-
HBII CTAIMOHAD B TIepHO/l, He TpeBbiiaonmii 90 mu-
HyT. BbInosnenue yKa3aHHbIX IPUHITUIIOB IOCTUTAETCST
CraHiueil ckopoii ¥ HEOTJIOKHON MeUIUHCKOM T10-
Mot Jlemapramenta 31paBOOXpPAaHEHUs] TOPOIA
MoOCKBBI 3a CY4ET YETKOI perjiaMeHTainnn obbeMa 9KC-
TPEHHBIX MEPONPUSATHI Yy MOCTEH GOJBHOTO B Tede-
Hue 30 MUHYT, a TaKXKe BO BPeMs TPAHCIIOPTUPOBKU B
CaJIOHe CAHUTAPHOTO TPAHCIIOPTA.

3akaoueHue

PesynbraTsl mpoBeleHHBIX UCCACAOBAHUN TT03-
BOJIMIN ChOPMYJIMPOBATHL IPyIIy (aKTOPOB pucKa
HeOIATOIPUSATHOTO MCXO0/Ia OCJIOKHEHHOTO HH(papK-
Ta MUOKapJa B ocTpeiiiieM mepuoje: Bo3pact ot 40
10 60 Jsiet, 60J1eBOIT CUHAPOM BbICOKON MHTEHCHBHO-
CTH, HAJMYKME KAapIUOTEHHOTO MIOKAa B COYETAHUU C
AJTbBEOJIIPHBIM OTEKOM JIETKUX U TaXUAPUTMUEH.
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ObIIAA PEAHUMATOJOTIUA

Hayuno-mpakrudeckuii xypra «O0mast peaHnMaToIOTHsT»,
Bxomsamuit B nepedens BAK P, npeqnasnauet 1711 Bpadeil aHeCTe3N0I0TOB-PEAHNMATOIOTOB
¥ HAYYHBIX COTPYIAHUKOB.

TemaTuxa JKypHaJia: ImaToretes, KIIMHNKa, IMarnoCTuKa, jiedenune, HpO(bI/IJIaKTI/IKa U I1aToJiorndeckad aHaTo-
MUA KPUTUYECKUX, TEDMUHAJIbHBIX U ITOCTPEaHUMAIlMOHHBIX COCTOSTHUM. BOHpOCbI OKa3aHus JOTOCITUTATIbHON 110~
MO PN KPUTUYECKUX COCTOAHUAX. BOHpOCI)I O6y‘-IeIII/I$I HaceJieHrA 1 MEIUIUHCKOI'o nepcoHaJia IIpueMaM OKa-

3aHUS HEOTJIOKHOM TIOMOIIH TIpU KPUTUYECKUX COCTOAHUAX.

AyZlI/ITOPI/IHZ sedeOHbIe YupexRaAeHusA; BbICIINE y‘-I€6HI)I€ 3aBe/leHrA MeJIMIIMHCKOIo HpO(pI/IJISI; MeJIMIIMHCKHEe
YUpeRaAeHNA TTOCTACTUTIIIOMHOTO 06pa3013aH1/1$1, (I)enepaanbIe 1 peruoHaJJIbHbI€ OPraHbl YIIPpaBJ/JICHUA 3/IpaBOOXpa-
HEHUEM, MEIUITMHCKNIE HAYIYHO-NCCJAC/IOBATCIbCKNE MHCTUTYTBI; MEIUITUHCKNE OMOIMOTEKN.

MOJAMUCKA

B mo60M nmouroBoM OT/[A€JIEHUH CBAA3U 110 KaTaJaory «Pocnevatn»

e unzieKkc 46338 — it MHANBUYAJIbHBIX TIOAITMCIYNKOB
e unziekc 46339 — s npennpusATUIL U Opranu3aIui
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17-s Becepoccuiickast HayyHasi KOH(pepeHIHs
C MEKIyHAPO/IHBIM yYaCTHEM
«/Kusneobecneuenue mpu KPUTHYECKUX COCTOSTHUAX>

17th All-Russian Scientific Conference with International Participation
on Life Support for Critical States

XVII Beepoccuiickast KoHdepeHIus ¢ MeXIyHa-
poxubiM yuactreM «KuzHeobectieueHue py KPUTUYECKUX
COCTOSIHUSIX» B OUEPEHON Pa3 CTaja 3HAKOBBIM COOBITHEM
B aHecTe3noJiornu-peannmarosornu. OpraHuzatopamu
KoH(epeHImu, KoTopast coctosiach 19—-20 HosGpst 2015
r. B Mockse B Konrpecc-tientpe roctunuiipt «BETA» 13-
MaiisioBo, ctamu DenepasbHoe areHTCTBO HAYYHBIX OpTa-
Husaiuii, Poccuiickast Axagemust Hayk, @TBHY «Hayu-
HO-MCCIe0BATENbCKINA MHCTUTYT 001l peaHMaTOJIOT K
nmenu B. A. Herosckoros, kadeapa anecte3nosioruu u pe-
aHUMaTosioru MOCKOBCKOTO TOCYaPCTBEHHOTO MEIMKO-
cTomaroJsiornyeckoro yuuepcurera um. A. 1. Espoxumo-
Ba, HarmonambHbiil coer 110 peanuMaiiuu, OOIECTBO M0
nzyuenuto moka (Poccus), Coer mostozpix yuensix HUM
obeit peannmarosioruu uM. B. A. Herosckoro.

B pabore koHMDepeHIUN TPUHSLIN YIACTUE OKOJIO Thl-
CSIUM JIEJIETaTOB, CPE/IM KOTOPBIX ObLIN BeLyIIUe ClelHaluc-
TBI ¥ MOJIOJIbIE YYCHbIE HAYYHO-MCCIIEI0BATEIbCKIX MHCTH-
TYTOB, 1POECCOPCKO-TIPEIIOIABATEILCKUI COCTAB BBICIINX
MEIUIUHCKIX 00PA30BaTEIbHBIX YUPEKIEHUIT, ClIel[aInc-
TBI JIe4eOHO-TTPODUIAKTUYECKUX YUPEKIEHUN U3 Pasind-
HbIX cyObekToB Poccuiickoii Menepaiyu, Pecriybnuku Ka-
3axcraH, PecryGiuku Ys6ekucran u Ykpautsl ((oro 1).

KoHbepeH1nio oTKpbLI NPUBETCTBEHHBIM CJIOBOM K
nesneratam aupekrop @TBHY «HUMW obuieit peannmaro-
gorun um. B. A. Herosckoro», naypear npemun IIpasu-
tenpctBa PO, 3acaysxkennsiii nesarens nayku PO, 3acy-
skeHHbI Bpau P®D, maypear mepBoil HalMOHaJbHON
[Ipemun myuymum Bpauam Poccum «IlpusBanues, 4sieH-
koppecrionienT PAH, 1OoKTOp MeAMIIMHCKUX HAyK, MPO-
beccop Buxrop Bacuibsesnu Mopos (dboto 2). On nox-

YEePKHYJI 3HAYMMOCTb MOAOOHBIX KOH(MEPEHIUN st

@Doro 2. Beictyminenue wi.-kopp. PAH npodeccopa
B. B. Mopo3sa. B IIpeauanyme kondepenmnuu (cieBa
Hanpago): wieH-kopp. PAH npod. U. B. fIpema
(Mocksa), akagemuxk PAH A. A. Bynsitan (Mocksa),
npod. I. A. Jlusanos (Caukr-IlerepOypr),

npod. 1. M. Ca6upos (Pecny6auka Yabexucran).

YKPEILIEHHS] MEXK/YHAPOIHOTO COTPYHIYECTBA B 001aCTH
AHECTE3NOIOTUI-PEAHNMATOJIOTUN: «AHECTE3MONOTHI-Pe-
AHIMATOJIOTUST — TO OTPACTb MEUIIMHDI, KOTOPAsT TMEET
OTPOMHOE 3HAYeHUe B HAIMOHATIBHOM 3[[PABOOXPAHEHUN.
Iesb koupepennuu — HANTH ONTUMATbHBIE TYTH pa3pe-
menust HanboJiee aKTYaJIbHBIX MPpo0JeM B 3TOU 06JIaCTH.
OrianuuTeIbHON YepTOil Haliell KoH(epeHI ABIIeTCS
TO, 4TO ee TPUOYHA MPEACTABISETCS MCKIIOUUTENBHO 3a
KAa4eCTBO MCCJIe0BANNUS, HEB3UPAsT HA OJKHOCTU U 3Ba-
Hugs». B. B. Mopos npencrasui nokmaj « CoBpeMenHas pe-
AHIMATOJIOTUST: TOCTVKEHUST M TTEPCIEKTUBBI», B KOTOPOM
ObLI TIPOAHAIM3UPOBAH MIUPOKUIT KPYT HOCJAEHUX JOCTU-
JKEHUI CIIELIMAIBHOCTU B 00J1aCTH FEHETUKU, MeTabOJI0OMU-
K1, HAHOME/TUITIHDI, & TAK)KEe HOBEHIIIIe METO/IbI JIEIeH NS B
OP/IC, cernicuca u zip.

®Doto 1. Bo BpeMst perucrpaiuy y4aCTHUKOB
KoHdepeHiuu.

@Dorto 3. C mreHapHbIM JJOKIAOM BBICTYIAeT
a. m. H. A. H. Kysosies (Mocksa).
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Events

®oro 4. Beicrynaer a. m. H. C. E. Xopommios (Mocksa).

Bropoit nenapubiit oK1 HA TeMy <AJITOPUTMBI
Esporteiickoro cosera 1o peannmaruu B 2015 rogy» ciaenal
IUpeKTop KypcoB EBporieiickoro coBera 1o peaHuMaliu u
Poccuiickoro HalimOHAJILHOTO COBETA TI0 PpeaHUMallNH, 3aB.
naboparopueit HUU o6reii peannmarosoruu um. B. A. He-
TOBCKOTO0», I0KkTOp Mes Hayk A. H. Kysosaes (doro 3).

Ha nayunbix 3acesianusix KOH(MEPEHIN OKIIYIKN
u3 19 roponos Poccun u 6imkHero 3apy6eskbs (MockBa,
Canxkr-Ilerep6ypr, Pocros-ua-/lony, Kpacuosipck, Omck,
Capatos, TamboBckas obsactb, Boponex, ApxaHreabck,
Hosocubupck, Kemeposo, Obnunck, Yda, Bragnkaskas,
[Tensa, bapuays, Anmatsl, /lonenx, Tamkent) cuenamn 98
noksanoB. Yuenoie HUU o0uiell peaHMMAaTOJOTUE UM.
B.A.Herosckoro npencrasusu 31 HoKIaj, 94TO COCTABUIO
32% ot obuero unciaa Beicryienuii (horo 4, 5).

Jlokazibl GbLIM [IPECTABIEHBI OT BEAYIIUX HAYYHO-
HCCIIeIOBATENbCKUX YUPeXKIeHH, Mequiiuuckux BY 3o u
KJUHUK, B yacTHOCTH, 1-oro MI'MY um. 1. M. Ceuenosa
(Mocksa), MI'Y um. M. B. Jlomonocosa (Mocksa), Poc-
CUICKOTO yHUBepcuTeTa APY:KObI Hapoxos (Mocksa),
MOCKOBCKOTO 00JIaCTHOTO HAyYHO-UCCJIEN0BATEIBCKIOTO
kiauHndeckoro uucturyra um. M. @. Biagumupckoro
(Mocksa), HUU ckopoii nomonm um. H. B.Ckindocos-
cxoro (Mocksa), PHILX nm. akanemuka B. B. [Terposcko-
ro (Mocksa), HIN Cxkopoii nomouu um. M. . Txane-
maze (Cankr-IlerepOypr), CeBepHOTO rOCyAapCTBEHHOTO
ME/IMIIMHCKOTO YHUBepcuTeTa (ApPXaHTeIbek ), YpauibCKOro
rOCyIapCTBEHHOTO MeauimHcekoro yHuBepcutera (Exare-
punOYpr), KemepoBckoll ToCynapcTBEHHON MEIUIIMHCKOI
akagemun (Kemeposo), KB um. C. II. Borkuna (Mocksa),
I'KB Ne 15 um. O. M. @unarosa (Mocksa), TBepckoii To-
CYZIapCTBEHHOI MeanInHCKOi akazemun (TBepn), OMckoit
roCyIapCTBEHHON MeauIMHCKON akagemun (OMCK) u apy-
rux yupesxzaenuit (doto 6, 7).

Ha cexknmoHHBIX 3acelaHUAX MPOIILJIN HAYYHbIE IHC-
KyCCHH 110 caeaytonum Temam: «CropHble 1 HepeleHHbIe
BOIIPOCBI OCTPOI IbIXaTebHON HeflocTaTouHoCTH 1 1BJI»,
«CoBpeMeHHbBIC JIOCTHKEHUS B aHECTE3UMOJIOTO- PeaHnMa-
TOJIOTMYECKOM ~ 00€CIleYeHUN —OIePATUBHBIX —BMella-
TeJbCTB», «HoBeliime nocTmkeHns aKCTPaKOPIOPAIbHON
KOppeKInu romeocrasas, « CoBpeMeHHbIC METOJIbI JINAarHO-
CTHKH 1 JICYCHUS B peaHuMaTosIoruny, «Ocrpuie paccTpoii-
CTBA TeMOJAMHAMUKN. AHECTE3UOJIOTUSA-PEAHUMATOJIOTHS B

®Doro 6. Boictynaer npod. /1. M. Cabupos (TamxeHr,
Va6ekucran).

®Dorto 7. Boicrynaer 1. M. H. b. B. Baronpipenos
(Canxkr-Ilerepoypr).

KapAnOXupyprun», « TpaBma u kpoomnorepsi», « ATHTeHCUB-
HOe JiedeHre OCTPhIX OTpaBjeHnii». Takke ObLT TpOBeAEH
Macrep-KJjaace 1o teme: «MecTo TpaXeocTOMUH B JICYEHUN
TSKEJION OCTPOI IbIXaTesIbHON HegocTatounocts. Ciey-
eT OTMETUTD 3(HEKTUBHOCTD PabOTHI OPIKOMHUTETA KOH(pe-
peHImm: 6bLI0 3acayniano 6osee 95% 3aABJIEHHBIX Hayd-
HBIX JIOKJIA/IOB.

Boubiioit unTepec y4acTHUKOB KOH(EPEHIUHU IPU-
BJekIio 3acesanne «ObmecTBa 1o usyvenuto moka (Poc-
cust)» noJ| ipezicenatesibectBoM wi.-kopp. PAH B. B. Mopo-
3a, wi.-kopp. PAH A. U. Canranosa, npod. B. M. ITucapesa
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u pod. U. . Bobputckoii. B nokianax Obuin npezcrasiie-
HbI KJIMHIYECKUE 1 KCIIePUMEHTAJIbHBIE HCCJIeIOBAHI Pa3-
JIMYHBIX ACIIEKTOB MPOOIEeMbI IIOKa — OAHOI 13 Hanbosee
CJIOKHBIX U aKTyaJIbHbIX TIPOOJIEM COBPEMEHHOI peaHrMa-
TOJIOTUH, & IUCKYCCHst ObLIa MAKCUMAJIBLHO ILJI0JI0TBOPHOI.

WMuocTpanHble yY4acTHUKN KOH(MEPEHINH Clesann
Hay4HbIe COOOIIEHUSI, TIOCBSIIEHHbIE PA3JIMYHBIM aKTyalb-
HBIM [IPOGJIEMaM COBPEMEHHON aHECTE3UOIOTHU-PeaHnMa-
TOJIOTHH, aKTUBHO M3Y4aeMbIM B BEAYIIMX MEJIUIUHCKUX
VUPEKIEHUSIX CTPAH OJIMKHETO 3apyOesKbsi.

Toctn w3 Ysbekucrana mpeacTaBUIM TOKIanbl «Be-
JleHUe TAIMeHTOB C COYETAHHOW TPAaBMON, OCJOKHEHHO
OCTPBIM PECIMPATOPHBIM JUCTPECC-CHHIPOMOM»> (aBTOPBL:
Il. M. Cabupos, P. H. Akaiaes, A. JI. Poccranbhas), «IIpo-
(unmakTuka ocTpoil MOYEUHON HEOCTATOYHOCTH U MPOTHU-
BOIIIOKOBAS TePalus MPU OCTPBIX OTPABJIEHUAX YKCYCHOM
KHCJIOTOl TsiKeol crenerns» (aBTopul: A. M. Xamxubaes,
P. H. Axanaes, A. A. CronHuikuii) u «AHain3 KOTHUTUB-
HBIX (DYHKIHIT y GOJBHBIX ¢ aJIKOTOJbHON MHTOKCUKAIEH»
(aBropsl: P. H. Akanaes, A. A. CronHumkuin).

Kosern u3z Kazaxcrana BbICTYNUIM € COOOIIEHU-
em «CucreMHOe NPOTE3MPOBAHUE JIE3MHTOKCHUKAIIMOH-
HOU (DYHKIINU ITedyeHr B KIAMHUYECKOU MpakTuKey (aBTO-
por: E. JI. Memannos, C. H. Epanuna).

Komnexrus aBropos (M. B. Kysnenosa, T. U. Kosec-
HukoBa, V1. JI. Bocbko, A. C. Kysnenos) n3 /lonenka (Yipa-
uHa) npexacraBuian pokaan «llepconanusanus mMeTon0B
KOPPEKIMU CUCTEMbI arperaTHOT0 COCTOSIHUS KPOBU Y T1a-
[[EHTOB C MIIEMUYECKON OOIE3HBIO CEPLIAy.

B nepBbiii enb HaydHOrO (hopyMa COCTOSLIIACH exKe-
rojfHasi KOH(epeHIus MOJIo/AbIX ydeHbIX «CoBpemMeHHbIe
METO/IbI JIMArHOCTUKY U JIedeHus B peannmarosioruns. Co-
npezcenaresasivu Konbepenuuu Obutn npod. A. M. Toay-
6es, npod. A. M. Yepnbimr A. M., x.6.H. B. A. CepryHosa u
k.0.0. E. A. Yepnesckas. Mosogbivu yuensivu 13 HUU
obmieit peannmarosorun umenn B. A. Herosckoro, Moc-
KOBCKOT'O TOCyZIapCTBeHHOTO yHUBepcutera uM. M. B. Jlo-
MOHOCOBa 1 1-r0 MOCKOBCKOTO MEIMITMHCKOTO YHUBEPCHU-
tera uM. 1. M. CeueHoBa ObLIu [IPeCTABIEHBI 0K bl HA
AKTYyaJIbHble HAYYHO-IPAKTHMYECKUE TEMbl, TakKHe, Kak
«IIpobeMbl M3MepeHust JTOKAIbHON JKeCTKOCTH MeMOpaH
3PUTPOIUTOB TPU BO3JACUCTBUM U3JIYYECHUH HA KPOBD»,
«Biugmme ceeKTUBHON TeMOCOpOINN Ha TKAHEBYIO TIep-
dysuio 1pu abOMUHAIBHBIM cericuces, «Ilonck Mexanus-
MOB HapylleHus Hecrnenu@puyeckoro MMMYHHUTETa IPU
KPUTUYECKUX COCTOSTHUSX», «MeToz ajiekTponopanum B
UCCJIeJOBAHUAX BO3/IENCTBUS (PU3UKO-XUMUYECKUX (haKTO-
POB Ha MEMOPAHBI 3PUTPOIIUTOBS U [IP.

Briepsoie 3a ucropuio mposezienusi KongepeHiuii co-
CTOSIJICS OCBEKAIOIINIA KypC JIEKIMH, KOTOPbIE ObLINM MPOYH-
TaHbl BeLyIUME OTedecTBeHHbiMU yuenbiMu (poto 8). Tema-
THKA JIEKI[Mil OXBaTWJa IIPAaKTUYECKU Bce Haubosiee
aKTyaJIbHbIe MIPOOJIEMbI COBPEMEHHOII aHECTE3UOIOTU-Pea-
Humarosiornn: npod. M. A. ABpyiieHKo npoduTasa JeKIuo
«ITocTpeannmanonHble TOBPEKACHUS CTPYKTYPbI MO3ray,
npod. H. B. Besoboponosa — «Cericic — cocrosiHue 1po-
6J1eMbl, HOBbIE KOHIEIIIUK ¥ TIE€PCIEKTUBbI», 1pod. M. A.
Kosznos — «IIpornosuposanue 1 nmpopuaakTiKa Kapauaib-

@orto 10. BoictaBKa-npoaka MeAUIIMHCKOR
JIUTEPATypPhI.

HBIX OCJIOKHCHUI TIPU 5KCTPAKApAMAIbHBIX OlePaTHBHBIX
BMelareabeTBaxy>, mpod. B. B. Jluxsanies — «Ilocneonepa-
mmonnble paccrpoiictsa [IHC: nesmmpuii u nocseoneparion-
Has KOrHWTHBHAs aucdyHkimsay, npod. B. M. Ilucapes —
«[TTokoBbIE TIOCJIEACTBUST «CBOOOIHOTO PaiUaI3Mas U Hep-
CIEKTUBBI Hamell 3amutbly, npod. E. A. Crnimpugonosa —
«AHecTe3nosiornyeckoe obecrieyeHne MaJOUHBA3UBHBIX
BMeIaTeabCeTB y feteity, pod. A. E. [lecronanoB — «lu-
nepraukemusi B OPUT», npod. A. I AABopoBckuit — «Mumnu-
MU3AIUST PUCKOB B KAPAIMOAHECTE3N0JIOrun», M.H. B. A. Ak-
cesnbpost — «Ilepuonepanmontbie COCYIMCTBIE PEAKITIH.
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Hapymaem... Jleuum? Perymupyem!», nm.u. B. B. Baroubipe-
HOB — «OcTpble OTPaBJIEHUS ATAHOJIOM Ha (POHE ATIKOTOJIb-
HOIT mosmBuctieponatuuy, 1.M.H. A. B. Biacenko — «Opra-
HU3AIMSA  PECHUPATOPHON MOMJIEPKKH B OT/AEJIEHUN
peaHrMaIuu MHOTOIIPO(GHUIBHOTO CTAlMOHAPA — MYJIBTH-
JMCIUIIIMHAPHBIN toaxony, A.M.H. H. A, Kapriyn — «Hosbie
TEXHOJIOTUU B MHTEHCUBHOM JICYCHUU [TOJUTPABMBI>, I.M.H.
JI. A. Kpuuesckuii — «HoBble BO3MOKHOCTH B yIIpaBJIeHUN
puckamu TpoM6030B», 1.M.H. A. H. Kysosies — «Hozokomu-
aJIbHAs TTHEBMOHUS — TIPUHIIUIIBI IMATHOCTUKHU 1 JICYCHUS»,
ama. T. B. Cmenas — «Jleunts He 60s1€3Hb, a 60onbHOTrO. Te-
HeTHKa B peaHmumarosoruns, AM.H. C. E. Xopomuiaos —
«DKCTPAKOPIIOpaIbHAS Tepamus cercucas, K.M.H. M. A. Jlo-
CTKYTHUKOB — «AHTUTPOMOOLUTAPHAS, AHTUKOATYJISTHTHASE
u uGPUHOMUTHYECKAST TePAIIKs B JIEYEHUU UIIEMUYECKUX
WHCYJIBETOBY.

AKTHBHBIEC HAYYHBIE JAMCKYCCUU MPOIOJIKAINUCH U B
KyJyapax koHdepeniuu (hoto 9).

Bo Bpemst paboTbl KoH(DepeHIun paboTasa BhICTaBKa,
rjle YYaCTHUKU CMOTJIM HMPUOOPecTH MPO(heCcCHOHANBHYO

amrepatypy (dorto 10), a Takke MO3HAKOMUTBHCS ¢ HOBBIMU
JOCTIZKEHUSIMU B 006JIACTU MEAUIIMHCKOTO 060PYI0BaHUS U
JIEKAPCTBEHHDIX MPETTapaToB.

Top:kecTBeHHOE 3aKpbITHE KOH(MEPEHIMH COCTOsI-
gock 20 Host6pst 2015 1. C 3aKJIOYMTENBHBIM CJIOBOM 00
UTOTaX MPOBENEHHOI KOH(MDEPEHIINN BBICTYIIUI ITUPEKTOD
HUWU obuieit peanumarosoruu um. B. A. Herosckoro .-
kopp. PAH, npod. B. B. Mopos.

IIpogh. U. A. Kosnos,

3a6€0YI0WULL HAYUHO -0OP2AHUIAUUOHHBIM OMOETIOM
@I'BHY «HUHU o6weti pearnumamonozuu

um. B. A. Hezosckozo»

B. A. Cepeynosa, x.6.1.,
npedcedamenv Cosema MOIOObIX YUeHbIX
@I'BHY «HUU o6weti pearnumamonozuu

um. B. A. Hezosckozo»

YYeHBIX CTelleHei.

o Obwas peanumamonozusi.

Iuccepranuy Ha COMCKaHUE YYEHOU CTENEHH JOKTOPa HAyK 0e3 omyo.iu-
KOBaHUSI OCHOBHBIX HAYUYHBIX Pe3yJbTaTOB B BEAYIIUX KypHajlaxX U U3/IaHUIX,
nepevyeHb KOTOPbIX YTBep:KaeH Bpicuiell arrecTanimoHHON KoMuccuei, OyayT
OTKJIOHEHBI B CBsI3U ¢ HapyuieHueM 1. 10 ITonozkeHus: o nopsake NpuCyKIAeHUS

[Tepeuens xypuano BAK, usnasaemsix B Poccutickoit Dexpepariuu 1o ciie-
nurasnbroctn 14.01.20 «AHecTe3n0I0THS U PEAHUMATOJIOTHSI», B KOTOPBIX PEKOMEH-
Jyercst myOIUKaIsl OCHOBHBIX PE3YJIBTaTOB JUCCEPTAIM Ha COMCKAHKE YUeHOI
CTEIMEHNU JIOKTOPA W KaHAW/IaTa MEJAUIIMHCKUX HAYK:

*  Anecme3uonozus u peaHumMamoiozust,
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IO6mnaen

Cnupaip sxusun npodeccopa A. I1. 3uianoepa
(x 85-71€THIO CO THS POsKAEHHS )

Professor A. P. Zilber is 85 Years Old

IO6uen HacTUTAIOT JIIOOOTO YEIOBEKA, U KaK-
JIbIl OTHOCUTCS K HUM To-cBoemy. [list Anarosus
IMerpoBuua 3usbbepa 3TO MOBOJ OTJISTHYTHCST Ha3a[ 1
BHUMAaTeJbHEE TTOCMOTPETh BIEPE] — YTO C/IEJaHo,
YTO HYKHO C/I€JIaTh B IEPBYIO OU€PE/Ib, & YTO B CIIEY-
onryo. M KaskabIil pa3 BhIACHACTCS, 9TO CAETaHO He-
MaJIo, a HYKHO CJIeJiaTh elife OOJIbIe U Bce — B TIep-
BYIO OY€pe/Ib.

KazkeTcs, 4To HaUMHAIICSA TIETPO3aBOJICKUI ATATT
JKU3HE I00WISIPa COBCEM HEABHO, a MPOIIO YiKe
Ooutblire mectugecat jet. B 1954 r. nocie okonya-
Hus [ JIeHmHTpascKoro MEAUIIMHCKOTO WHCTUTYTA
Bpau A. TI. 3usinbep Havan paboTaTh rJIaBHBIM Bpa-
4OM GOJIBHUIIBI CYJOCTPOUTEILHOTO 3aBOjIa «ABaH-
rap/l» U, 0 COBMECTUTEILCTBY, XUPYPTOM pecirydJiu-
KaHCKOH GOJLHUILBI. Jra JIBOMICTBEHHAI
HEOIIPe/IeJIEHHOCTh BHE3AITHO pepBayiach B 1957 1. —
B MUHUCTEPCTBO 3/paBooxpanenus Kapesuu cosep-
MIEHHO CJIYyYailHO MPUOGJIYANIACH MyTEBKA C TIPEJIO-
JKeHueM yuelbl 10 aHecTesnosoruu. UTo 310 Takoe u
KaK OT 3TOTO <OTOOSIPUTHCSI», HUKTO HE 3HAJ, HO
ryiaBHBIN TeparneBT MmuHncteperBa M. M. Menzenees
npeanokui csoemy apyry A. T1. 3unbbepy che3auTh
— JIeJIO 3TO HOBOE, MOKET OKAa3aThCs OUeHb MHTEpEC-
HbiM. [Tuks obydeHus moj pykosojctsom B. JI. Ba-
HEBCKOTO JIJIAJICS TIEJIBIH MECSII, TI0 UICTEYEHUIO KOTO-
poro BceM 00ydaBIIMMCST ObLIN BBIJIAHBI JOKYMEHTDI
0 TOM, YTO UMSIPEK OKOHYHUJI COOTBETCTBYIOIIUI KyPC
00yUYEHUST U MOJKET CAMOCTOSITEJIBHO paboTaTh aHIC-
TE3MOJIOTOM (MMEHHO TakK Obljla Ha3BaHA CIIEIUAJb-
HOCTD B y/IOCTOBEPEHHM 00 OKOHYAHUH KyPCa).

15 mast 1957 1. Bpa4 HOBOW CIENATbHOCTH
A. TI. 3unb6ep IpUCTyIuI K UCIIOJHEHUIO 0OSI3aHHO-
CTell, KOTOPBIX €ellle HUKTO He 3HAJ, B PeCIyOJIMKaH-
ckoit 6osbauIle Kapesmu. Ho npukasoM riiaBHOTO
Bpaua OOJIbHUIBI Bpauy-aHecTesuosory A. T1. 3uib-
6epy BMEHSLJIOCh B 00s13aHHOCTb 0OeciieduTh paboTy
1oJ; o011ell aHecTe3neil Bpayeil XUPypruyeckKux crie-
IMATbHOCTEN B 1IeCTU omeparuoHubiX. Vicronnenne
npuKasa ObLJIO TAKUM JKe HECTAH[APTHBIM, KaK U CaM
npuKas. Bbil 00bsBIEH KOHKYPC Ha 3aMellleHre Ba-
KaHTHBIX JIOJDKHOCTEH CecTep-aHeCTe3UCTOB, OPraHu-
30BaHbBI KyPChI UX MOITOTOBKH, U IITAT CIYKOBI 00IIei
aHecTe3nn OBLT JIOBOJBHO OBICTPO YKOMILIEKTOBAH.
[IporpamMma KypcoB mpeycMaTpuBaia TaKylo MOIIro-
TOBKY MEJICECTEP, YTO OHU CAMOCTOSTEHHO MOTJIN Be-
cru aHecre3uto. PabGodee MecTO Bpaua-aHECTE3MO0JIOTA
MIPUKAa30M HE OrOBApUBAJIOCH, HO TPAKTHYECKU OHO
HAXO/IMJIOCh HA JIECTHUYHON TIIIOMAIKe — OTIepaliu-
OHHBIC PACIOJIATANNCH HA JBYX aTaxkax. I1o xakomy
CUTHAJTY Bpay CPBIBAJICA C MECTA U MUYAJICS B HYKHYIO
OTIepPAITMOHHYT0, HUKTO (HU aHECTe3MOJI0T, HU aHecTe-

i 47

3UCTBI, HU XUPYPTH) He pacckasbiBajg. MOKHO JIHIIb
MPEIIOTIOKUTD, YTO JPY3bsI C 3aBOJA HE 3a0bLIN CBO-
€T0 JIOKTOPA U € TEXHUKOM CBA3U €My TTOMOTJIN.
Memnbiire yem uepes 2 roga (7 mapra 1939 r.) B
GOJIbHIIIE OTKPBIBAETCSI HOBOE OT/IEJIEHIE, HO HE aHe-
CTE3MOJIOTUYECKOE, KaK MOYKHO OBLIO Obl OKUAATD, A
UHTEHCUBHOU TepPAIy, aHeCTe3UH U PeaHrMAIIN
(UTAP). [TaniuentamMut OT/IeJIEHUST CTATU HE TOJbKO
Xupypruueckue 60JIbHbIE, HO BCE, BIIABIINE B KPUTH-
YeCKOEe COCTOSTHUE, HE3ABUCUMO OT poduiist 3ab0ie-
BaHust. VIMEHHO TOT/Ia U TPUOOPE HOBBIIT 3aBE/yIO-
MU TPUBBIYKY MOSIBJIATHCS B OTAENEHUU UTO
HA3bIBAETCSI «HU CBET HU 3apsi» — B YETBEPTOM 4acy
yTpa, 4TOObI Y3HATH O COCTOSTHUY CBOUX IAIIUEHTOB B
camoe OnacHoe JIJisi HUX BPeMs CyTOK. JTa PUBbIUKA
COXPAaHUJIACh Y HETO Ha BCIO OCTABIIYIOCS JKU3Hb.
Crimpasib BpeMeHHU, MEK/Iy TeM, PACKPyYrBaIach
C HapacTamIeil CKOPOCThIO, U OJHOBPEMEHHO € 00bI-
JIEHHOI1 ITPaKTHYecKoi paboTol, 0cobeHHOCTel KOTO-
POl elile He 3HAJI HUKTO, HY:KHO OBbLJIO OTBETUTD HA COT-
HU <IIOYeMY» U <«KaK», BCILIBIBABIINE HEU3BECTHO
oTKy/a. B pesysibraTe nccseoBaHuil M OUCKOB — KaH-
JIUJIATCKAsT JirccepTaliust u rnepsas MoHorpacdus «Orre-
parmoHHoe nosioxkeHue u 06e3dosmBanues (1961).
Etite ous ctumyt J7ist paboOThI — OTKPBITHE Me-
quIrHCKOro dakysbreta B coctaBe [leTposaBosicko-
ro yausepcuteta (1960). B 1962 r. B pamkax xacen-
pol obuieit xupypruu gorent A. II. 3unbbep
HAYMHAET TIPEToIaBaHIe CTy[eHTaM HOBOU IUCIIUII-
JIMHBI — aHecte3nosoruu. B 1966 r. mossuics camo-
CTOSITEJIBHBI KYPC aHECTe3WOJIOTUM — MepBbI B
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yueOHOM MeJIBy3e, pabOTaBIIMil 110 OPUTHHAJIBHOM,
paspaborantoii gorearoM A. 1. 3uibbepom mporpam-
me u yrBepskaenHoi ['YMY 3om CCCP. Hukakoii npy-
TOI IPOrpaMMbI O0YUIEHUST CTYIEHTOB STOU JAUCIIUTLIN-
He Torga emie He Obuto. B 1989 r. sror Kype cran
Kaeapoii aHeCTe3NOIOTUN U PEAHNMATOJIOTHH C KyP-
coM nocsreauiiomuoro obpasosanus. C 2009 r. — a1o
Kadeapa KpUTUUECKON 1 PeCITMPaTOPHOIN METUTTMHBL

PasButue ciry:KObI IPUBEJIO K TOMY, UTO OT/Ie-
sernst UTAP OTKpBIBAIOTCS HE TOJIBKO B peciryOJim-
KaHCKWX, HO U B TOPOJICKUX M PAHOHHBIX JIe4eOHbBIX
yupexaeHngx. OIHOBPEMEHHO € 3TUM UJIET uccJie-
noBatesibckast pabora. CTaHOBUTCS SICHO, YTO I10-
SIBUJTACH CaMOOBITHAST KAPEJIbCKAST MITKOJIA AHECTE3H-
osiorun-peanumaronoruu. Cocrospmuiics B 1967 r.
B IletposaBoacke Ilepsoiii I[lnenym IlpaBienus
BcecorosHoro o61iecTBa aHECTE3UOIOTOB-PEAHMa-
TOJIOTOB OBLJI CBOETO POJIa AKTOM MPU3HAHUS POJIU
3TON NIKOJIBI B PA3BUTUM HTOTO Pa3jiesia MEIUITUHBI
B CCCP.

U 570 BCe 9Tallbl KU3HH HAIIETO I0OUJISIPa, JKUSHU,
Habupasiieii 060poThL. JJOKTOPCKast IUCCEPTAINS 1 BTO-
pas monorpacusi — «Pernonapubie (PyHKIIUN JIETKUX»>
— 910 caefyromuii aran. Ho noucryte 3HaKOBbIM ObLI
BBIXO/I B CBeT KHUTH «KimmHnueckas (pusmosiorus B aHe-
CTE3UOJIOTHN U PEAHUMATOJIOTUHY., JTO CBOEOOPa3Hast
OUOJIMSE IS Pa3BUBAIOLIETOCS AHECTE3UO0/I0Ta-PeaHnMa-
tosiora. ITo0bI 3aBJIAJIETD €10, TIPUJIATAIOTCST HEBEPOSIT-
HbIE YCWJINS, BILIOTH /10 MUPATCKOTO KOMMPOBaHUS... B
aroii kaure A. T1. 3urbbep postBrIT cebst OCHOBOTIOJIOK-
HUKOM KJIMHUYECKON (DPU3NOJTIOTHH KaK OCHOBBI OpraH-
HBIX PEaKInil Ha pa3BUBAIOINTYIOCS TTATOJIOTHIO.

Ho ocoboe BHUMaHUE TPODECCOP YAECISET CUC-
TeMe [bIXaHugd. ITO IMPOSBUIOCH CO3/IAHUEM CEPUH
KHUT, CTaBIINX OCHOBOU PECTIMPATOPHOU MEIUITUHBI —
OYeHb Ba)KHOTO, C TOYKHU 3peHUs mpodeccopa, Mex-
JUCIATIIIMHAPHOTO Pasjiesia 3/[[PaBOOXPaHEHMUS,
nposegenreM B 1985 r. B ITerposaBojcke 00bearHeH-
Horo 1ieHyma Ilpasienuit BcecowsHbIX 001IecTB
AHECTE3MOJIOTOB-PEAHUMATOJIOTOB U ITYJIbMOHOJIOTOB,
opranusaiueii Biiepsbie B CoBetckoM Colose ot/iele-
HUS pecnupaTOpHON Tepanuu Kak (ummana otaee-
Hust U'TAP (1989), B 2001 r. mpeobpazoBantoro B Pe-
ciyGJIUKaHCKUI peciuparopHbiil mienTp. Ha Gase
atoro lleHTpa m Kypca pecnupaTOPHOU MeIUIITMHBI
[TeTpo3aBoCKOTO TOCYAAPCTBEHHOTO YHUBEPCUTETA
B 2006 r. otrpoIT IleTposaBoackuii puanan Muctu-
tyTa myapmoHosorun PAMH — MenepanbHoro eH-
Tpa PeCrupaToOpHON MEAWITMHBI W IYJIbMOHOJIOTUH
Poccun. Hayunast u opranusaniioHHasi MpOyKINs
Pectmuparopnoro nentpa Kapesun HeogHOKpaTHO
MPEJICTABISAIACh HAa 3apYOEKHBIX KOHTpeccax U B
Poccun, rzie BoiiBUTAEMbBIE WIEU TTOJYIHIA BBICOKOE
npusHanwue. [Tog aruzoit kadenpsl Ha 6aze Pecrimpa-
TopHoro 1eHTpa B [leTposaBozicke nmpoBoaumcs Ka-
PEJIbCKO-HOPBEKCKIE KOH(EPEHIHH 110 TIpobeMam
pecrrpaToOpHON MEIUIIUHBI C U3/IAHUEM TPYIOB 3TUX
KOH(DepeHIHii.

Opnako umrymas watypa A. I1. 3uibbepa He
3aMbIKAETCST TOJIBKO Ha YKa3aHHBIX 1pobiieMax. Emy
3TOTO Masio. Bckope OH BBIZIBUTAET KOHIIETIIIUIO Me-
nuiuHbl Kputndecknx coctosgaunii (MKC) — pasne-
Jia 3/[PAaBOOXPAHECHUS, OTBETCTBEHHOTO 3a JieUeHUE
GOJIBHBIX, HAXOJANIUXCS B KPUTHYECKOM COCTOSI-
nun. CocraBubivMu yactamu MKC HasbiBatoTcs aHe-
CTE3WOJIOTNS, WHTCHCUBHAS Tepamus, HEeOTIOXKHASA
MeauiHa (IMOMPOCTY — CKOPas MOMOIIIb) U KaTacT-
podHas MegauIuHa.

OcrtaBasgch OCHOBONOJOKHUKOM MEIUTMHBI
KPUTUYECKUX cocTtostHuil, Anatosuii [lerpoBuu He
3aMBIKAETCsT Ha MEUIIMHCKIX TpobieMax. Miest He-
PEPHIBHOTO 0OPA30BaHUsT KaK TJIABHOTO YCJIOBUS
mpoeccnoHaIbHOTO pocTa — OJIHA U3 TMEPBBIX U
riaBubix. B 1964 r. nauanuch exxeronunbie Ilerposa-
BOJICKME CEMUHAPBI 110 aKTyaJbHBIM IPoOIeMaM Me-
JIUIIUHBI KPUTUYECKUX COCTOSTHUI — CHavaJla KaK uu-
CTO KapeJIbCKHe, 3aTeM — ¢ Bcecolo3ubiM, a TTOTOM 1 ¢
MEKyHAPOJIHBIM YYaCTUEM, MOJIYYUBIINE XJIECTKOE
npossuiie «3uiabbOepsitauk». C 2011 1. oHu HasbIBa-
torcest «IITkosa 3uibbepa. OTKPHITHI hOpyM» U TIPO-
XO[AT B (popMaTe MeXKIyHAPOAHBIX KOH(EPEHIUH,
MIPOBOIMMBIX COBMeCTHO ¢ KoMurteToMm 1o eBporneii-
cKOMY anecresuosiornueckomy obpasosanuto (CE-
EA) Esporeiickoro o01iecTBa aHECTE3UOJOTHH
(ESA). YacTb yyacTHUKOB 3TUX KOH(DEPEHIIUIT TIOJTY-
qaiot ceprudurarsi CEEA, no3Boistioniue ciath aK-
3aMeH Ha EBpormeiickuii gumnioMm aHecte3moJiora. B
paboTe CEeMUHAPOB YYaCTBYIOT BPAul BCEX PETMOHOB
Poccun, CHI, a Takske crelnanucTbl U3 pa3jiMuHbIX
crpan mMupa (CIIIA, CaoBakus, Hopserus, Kanaza,
BenukoGpuranusi, Ascrpusi, Ilakuctan u ap.). B
pamMKkax aTux KoH(epeHiuii oTmevaercs /lenb anec-
TE3UO0JIOTA, CTABIINN MEKIYHAPOAHBIM U TTOCBAIICH-
HBIH JIHIO TIPOBEJICHUST IEPBOTO IyOJIMIHOTO 3(UPHO-
ro Hapkosa T. Mopronom 16 oxtsi6pss 1846 T.
I'1aBHOI TeMOM 3TUX TPA3/IHECTB CTAHOBUTCS IOMODP.

A. TI. 3wibbepy TpUHAJIEKATA UIEsST BOCCO3-
JIaTh KBOJJIMOET, T. €. AUCIYT 000 BceM, KOTOPBIi IIpo-
BOJIMJICS B CPETHEBEKOBBIX YHUBEPCUTETAX KaK OJIHA
U3 OCHOBHBIX (hopm o6pazoBanust. Ho 4To0OBI He «pac-
TEKAIIETHCST MBICJIEIO IO IPEBY», TeMa Obliia KOHKpe-
TU3UPOBaHA: « B3aMOOTHOTIIEHUS MEUITMHBI U HACe-
geausi». W nepsbiii 3a 250 ser ucropun EBporist
KBOJIHOET cocTosiicst B I1eTpo3aBOJICKOM YHUBEPCH-
tere 23 anpesist 2015 1. B Hem yuacTBoBasiu 6osiee 600
yesioBeK. Bujeorpancaamnusa Besach Ha Bech HTep-
HeT. BeicTynanu cTy/1eHTsl, TpakTruieckue Bpaun Ka-
pesin, CIITA, ABctpanuu, npenogasaresu [letposa-
BOJICKOTO YHWBEPCUTETA M MEIUIIMHCKUX BY30B
Canxr-TlerepOypra u Apmenun. Kpomiuberapuem
BBICTYTIAJ, pagymeetcs, podeccop A. T1. 3ubbep.

Eie omH Bpar yesioBevecTBa, KOTOPOMY JTAaBHO
00bstBUI BOIHY 1ipodeccop, 310 Bouib. Boub ¢ 60J1b-
110i1 6yKkBbI. BoJIb He Kak cecTBIE KaKUX-TO JeiicT-
BUIl YeJIoBEKa WJIKM pasBHUBaioleiics 0G0Je3HU, a Kak
MIPUYKUHA KPUTUYECKOTO COCTOSTHUS, OT KOTOPOTO Ye-
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JIOBEK MOKET CTPA/IaTh rOIaMU, TePsist PabOTOCIIOC00-
HOCTh, BO3MOXKHOCTb JKUTh 10-uesioBedecku. DoTo-
rpacdust ogHON M3 cKyabnTyp Pojena ¢ Ha3BaHUEM
«Boub» [0siroe BpeMst Bucesia B kabuHeTe 1podecco-
pa, HAIOMKHAST 0 HEOOXOMUMOCTH OOPOTHCST € ITUM
370M. B HacTosiiiee BpeMst Kypce aibroJIoruu mpu Ka-
denpe Beper oxna us yuenun A. I1. 3uibbepa poieHT
A. TI. CniacoBa, ¥ B paMKaX OY€PEIHON OKTSIOPHCKON
MeskryHapoaaoil Koudepentmu «ITkoma 3uinbepa.
OTKpBITBIN (hOPYM»> TIPOTIET MEKTYHAPOHBIN CEMU-
HAP 0 AJIbIOJIOTHH, YYACTHUKU KOTOPOTO TIOJIYYNIIH
ceprudukar Beemuproit Demepalinn aHECTE3NOIO-
rMYeCKUX 001eCTB.

OpHuM U3 OYeHb BaKHBIX HANPABIEHUN B pa-
6ore Bpaua-crernuaimucta A. II. 3uabbep cuurtaer
60pb0y € CHHIPOMOM TPO(DECCUOHATIBHOTO BBITOPa-
HUSL. DTy 1eJb IpecyeiyioT paboTsl mpodeccopa mo
ryMaHUTapHOMY 00OpPa3OBaHUIO Bpaveill, OCHOBY KO-
TOPBIX COCTABJISIOT PAOOTHI IO MEUIIMHCKOMY TPY-
SHTU3MY, T.€. ILJIOJJOTBOPHOMY YCTPEMJIEHUIO Bpadeil
K TIOJIC3HOH TBOPUYECCKOU /1eSATEIbHOCTU BHE MEUIIN-
HBI. ITO He TOJIBKO KHUTH («Bpauu-tpysurery, CII6.:
Usn-Bo Apka, 2013, «ITI0/1b1 MEAUIITUHCKOTO TPYIH-
tuaMay B 3 yactsx, [lerposasojck: Uza-so [lerply,
2012), a10 ele exxeMecsyHble IyOJnKay Ha caiTe
Kadeapbl JKU3HEONTUCAHNI YeThIPEX Bpaveil, pojuB-
HIUXCSI B COOTBETCTBYIOIEM Mecsie. Mx Bpau-Tpy-
aut A. TI. 3usbbep BeleT B TedeHne HeCKOJIbKKX JIET.

Ocoboe MecTo B COBpeMeHHOIT paboTe mpodec-
copa 3aHumaroT KHuru o0 obpazoBanuu. HayuHo-
TEXHUYECKAsT PEBOJIOIMS CO CBEPX3BYKOBBIM POC-
TOM MaccuBa HOBOW wuHpoOpManuu BoOOIE U
MEJUIITHCKON B YaCTHOCTH TPEOYET COOTBETCTBYIO-
Ier0, KPEATHBHOTO TMOJX0/la K METOINKE 0Opa3oBa-
Hust. TPyAHOCTD JKe COBPEMEHHOTO 00pa3oBaHus 3a-
KJIIOYAeTCsT B TOM, YTO Macca HOBOU uH(OpMaIu
Gasupyercst Ha (DyHIAMEHTE YK€ UMEIOINXCST 3Ha-
Huil. Crapbie METOAMKN 00Pa30BaHUsS TIPUBELYT K
TOMY, UTO CIHEIUAJICT TTOJy4UuT BbICcIiee 0Opa3oBa-
Hue 6e3 cpepHero. PeluTh aTy HEMPOCTYIO 3aj1ady
JIOBOJIHO TPY/THO, HO 0€3 3TOT0 Pa3BUTHE HAYKH 3a-
TOPMO3UTCS. DTH TPOOJIEMBI 0OCYKAAOTCS B KHU-
rax «KpeaTHBHOCTH MEAUIIMHCKOTO OOpa30BaHUsI>
(ITerpozasonck: Man-so [letpl'y, 2014), «[lapenue,
KUIEeHWe 1 HaKuIb B oOpaszoBanun» (IleTposaBojick:
Wsn-so Ilerply, 2015). A xkuurn «MeaurmHckas
aTUKa, NeOHTOJNOTUS uian yrumutapusm?s (Ilerpo-
3aBoack: Usa-so [lerpl'y, 2015), «[ymanurtapuas u
MEJUIUHCKAS KYJbTYPa BeIeHUs yMHUPAIOIIETO
6osprorO> (Ilerposasomck: Msa-so IerplV, 2015)
VHUKJIbHBI HE TOJBKO 110 CBOEMY COJEPKAHUIO, HO
U TI0 CBOEN HANPABJIEHHOCTH HA TIOBbIIIEHIE IyMa-
HUTAPHON KYJIBTYPbI MEJUIIMHCKOTO — U He TOJHKO
MeAnIMHCKOro! — obpasoBaHus.

Beero ke us-mog nepa A.I1.3usbbepa BBIIILIO
6ouiee 450 meyatHBIX PadOT, B TOM YHCIe 44 MOHOTPa-
(un, u3 xkoroppix 3 TepeBeseHb HA WHOCTPAHHBIE
SA3BIKU.

ITpodeccop A. TI. 3unbbep BeeT aKTUBHYO 00-
1ecTBeHHYI0 paboty. OH wieH OeCUMCIEHHOTO KOJIUYIe-
cTBa 00IIECTB, ACCOLMALIIT, KOMUCCHIL, peIaKIIMOHHbBIX
COBETOB MEJIMIIMHCKUX JKYPHAJIOB, coTipeziceiaTesb Pe-
CIyGJIMKAHCKOTO DTHYecKoro komurera Kapesmu, co-
3JIaHHOIO 110 ero uHurumaruse eme B 1987 r.

W cerogust oTMedaronmii cBoe 85-jeTne mpo-
(eccop, sacayxkennbiii gestesnp nayku PO, akane-
muk Poccuiickoil AkazeMum MeIuKO-TEeXHUYECKUX
HayK u Akagemun npobsieM 6e30macHOCTH, 0O0OPOHBI
u npaBonopsizika PM, TloveTHbIit paGOTHUK BHICIIETO
npodeccronanibaoro obpasosanuss PM, Hapoaubiii
Bpau PecrybOimku Kapesust, BUBHUTHPYOIIUN TPO-
(heccop Tapsapzackoro n IOsxu0-Kamudopnauiickoro
yuusepcurtetoB (CIITA), nodernsrii mpodeccop Xo-
peamckoro yausepcurera (Ysbekucran), [loueTHbII
uien [Ipasienus Denepaiiuu aHeCTE3NOJIOTOB U pea-
uumatosioroB PD, [lovernorit wien Mepepanmn aHe-
CTe3U0JIOTOB U peannMaTosioroB PM paboraer Kak u
MHOT0 JecaTuieTuii Hazaz. Ero paboumnii jeHb Hauu-
HaeTcs He Mo3/iHee 4-X YacoB YTPa, a 3aKaHUYNBAETCS
6uimske K Beuepy. JIEKIMU /ISt CTY/IEHTOB U Bpavyeil B
IleTposaBojcke, JeKIUM AJs1 Bpaueil U CTYZCHTOB B
JIPYTUX TOPOJIaX, MHOTZIA OJITHOBPEMEHHO B HECKOJIb-
KUX (J1a 3/IpaBCTBYyeT TesjeMeAnIHA!), KOHCYJIbTa-
1MUY Bpauell 10 caMbIM Pa3HbIM MEJUIIMHCKUM 1 3TH-
YeCKHM  [OBOjaM, pabota Haj KHUTOH O
Bpavax-TPyaHTaX — TAKOB JAJIEKO HE TIOJHBIN Tepe-
YeHD €KeIHEBHDIX 3aHATHI I0OUIISIpa.

3a BKJIAJI B Pa3BUTHE MEAWITMHCKON HAayKU U
npakTuku Poccun, TOBBITIEHNE aBTOPUTETA POCCUIA-
ckoit Meauiuubl B Mupe A. I1. 3unbbep HarpaskieH
Opnenavu [Ipysx6nr (1998), Touera (2006), ope-
HoM lurmokpata, MefangMu «3a BbIIAIOIINAECS JI0-
cTrReHus B peanumatosorumns (2004), «3a yxperuie-
Hue aBtopurtera Poccuiickoii Hayku» (2007),
«3ouoroit Megasbio A. JI. HimskeBckoro 3a npodeccu-
OHAJIU3M U JiesoByIo pernyTanuio» (2008), Menanbio
JlomoHocoBa (2012), sosotsim 3HakoMm «Ibi Victoria
ubi Concordia» («Ime corsacue, tam mnobema»)
(2012), IlamsaTHOIl Meaanbl0 UMEHU aKajeMuKa
PAMH B.A.Herosckoro (2013). U arto, moxamnyii,
ysKe He Harpa/ibl, a KoHCTaTalms (hakTa akTHBHOM pa-
OO0TBI B TeueHMe BCell ObIoNel KII0YOM KU3HU.

[Mozapassgs Anatomus [lerpoBuya co c/IaBHBIM
106uIeeM, Mbl JKejlaeM eMy OOZPOCTH U 310POBb LISk
JlasibHelIeil ycnenHoi paboTbl BO CJIaBy MeIUIMHbBI
KPUTUYECKUX COCTOSTHU.

B. B. Manbues, goueHt Illetpl'y

Pedaxyuonnas xoaneeus scypnara «Obwas pea-
HUMAMOJL0ZUS> CePOeUO NO30PABLsiem 3acaylcennozo
Oesimens nayxu Poccuu npogeccopa Anamonus Ilem-
posuua 3umvbepa ¢ 85-iemuem u xceiaem 10OULAPY
Kpenxozo 300p06bs, AKMUEHO20 00J201eMmuUs U 0aib-
HeUWUX YCnexos 6 meopemuueckom u nPaKmuueckom
Pa3eUmMUU MeOUUUHCKOU HAYKIL.
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NPODECCOPY
APRAJINIO MUXANJIOBUYY
T'OJIYBEBY 75 JIET

Professor A. M. Golubev is 75 Years Old

Apxraguit Muxaitiosuu ToayGes pommics 20
anpesisg 1940 rona B Capatose.

B 1963 roy oH OKOHYNIT JiedeOHDIN (haKyIbTeT
ACTpaxaHCKOTO TOCY/lapCTBEHHOTO MEIUIIMHCKOTO
urcruryta. C 1963 mo 1966 6bu1 aciupaHToM Ha Ka-
(benpe marosornueckoit anaromuu, a B 1967 rony 3a-
HNIUTHIJ KAaHAUJIATCKYIO TUCCEPTAIIHIO, MOCBAMIEHHYTO
HCCIEIOBAHUIO MHUOKAp/ia HOBOPOJKJIEHHBIX eTei
pu achuKkcun U YeperrHo-Mo3roBoii Tpasme. Mccie-
nosarust A. M. ToyGeBa MO3BOJINIIM YCTAHOBUTD 3a-
KOHOMEPHOCTH MOP(OPYHKIIOHAIBHBIX W3MCHEHUI
B CEPIIIE TI0/I0B U HOBOPOXK/IEHHBIX; 000CHOBATH Ha-
PYIIEHUS PUTMA U TPOBOJIUMOCTH, & TaKyKe COKPATH-
TEJLHOM CIIOCOOHOCTH MUOKap/Ia.

C 1967 roma A. M. ToybeB uccienyer cTpyk-
TYpHbIEe U MeTabOoJIMUeCKUe TOBPEKIAECHIST MIOKap/a
[IPU HAPYIIEHUSIX KOPOHAPHOTO KPOBOOOPAIIEHUST U
TOKCUYECKUX BO3JICHCTBUAX, a TaKyKe HapylIeHUS
MUKPOIMPKYJIAIIHN B CEPIIIE.

B 1972 rony um ycrenHo 3amuiiiena JOKTopeKas
mccepraius «I[uCToXuMmUsT KOPOHAPOTEHHBIX HEKPO-
30B M TOKCMUYECKUX TIOBPEKeHN Muokap/aa». [Ipume-
HEHUE TUCTOIH3UMATUYECKUX METOJIOB MCCIIEI0BAHUS
MO3BOJINJIO BBISIBUTh paHHUE MeTaboJIMuecKue Hapy-
HIEHUs] B MUOKAap/ie, BO3HUKAIOIINE TIPU OCTPBIX HAPY-
MIEHUSIX KOPOHAPHOTO KPOBOOOPAIEHNUs, a TaKKe
060CHOBATh Ba)KHYIO POJIb HAPYIIEHWT TeMOMUKPO-
IUPKYJISAIIA B MEXaHM3Max aJbTepallui MUOKap/a.
BoigBiieHbl MeXaHU3MBI TOBPEKIAIONIETO CHCTBUSA
psiia GaKTepUaNbHBIX TOKCHMHOB (Au(TepUuitHoro, Xo-
JIEPHOTO ¥ JIP.), YCTAaHOBJIEHBI pa3inyusi B (hOpMUPOBa-
HUW KOPOHAPOTEHHBIX U HEKOPOHAPOTEHHBIX TTOBPEXK-
JIeHuir Muokapza. Ha ocHOBaHMM MHOTOUYMCICHHBIX
WCCJIC/IOBAaHWH, B TOM YHCJIE U IKCIEPUMEHTAIbHBIX,
ObLT pazpaboTaH criocod PAaHHETO BBISIBICHUST HAPYIIIe-
HUI KOPOHAPHOTO KPOBOOOPAIIEHNSL.

Hapsauy c nestesnbHOCTbIO yueHOTO, ApKajuii
MuxaiioBud GJiecTsiiiie POSIBUIT ce0st 1 KaK OpraHu-
3aTOpP HAyKW. Y3Ke B 34 TO/Ia OH CTaJl IPOPEKTOPOM 110
yuebHol pabote, a o3aHee (1977 — 1984 rr.) — mpo-
PEKTOPOM TI0 HayYHOU paboTe u 3aBeaytonum Kahe-
POIi MATOJIOTHYECKOM aHATOMUN ACTPAXaHCKOTO rOCy-
JAPCTBEHHOTO MEUITMHCKOTO MHCTUTYTA. B 5T1 rospl
Hayunblie nuTepecsl A. M. ToyGeBa ObLIN CBSI3aHBI €
usydyeHreM u30(epMeHTOB HOBOOOpasoBanuii. Kom-
MJIEKCHBIN OXO0/T K TPOOJIEME ¢ UCTIOJNH30BAHUEM '
CTOXUMHUYECKUX, MMMYHOTHCTOXUMUYECKIX, OUOXU-
MUYECKUX U THCTOJOTUYECKUX METOMOB IO3BOJIHI
BBISIBUTH OCOOEHHOCTU H30(hEPMEHTHOTO CIIEKTPa
3JI0KQYECTBEHHBIX HOBOOOPa30BaHUil. Pe3yibraTh
HAYYHBIX WCCJEOBAHUN CTAJIU OCHOBOHU I MOHO-

rpadun «M3odepmenTs HOBOOOpazoBaHuii» (uU3/a-
TeabcTBO «Menuiunas, M., 1981 r.).

B mambHeiiiem A. M. TosybeBa yBJieK/ia HOBast
Hay4yHast IpobJieMa — OH MPUHUMAJ aKTHBHOE ydac-
THE B peayin3aliuy mpoekta locy1apcTBeHHOTO KOMU-
TeTa IO HAyKe U TEXHUKE 0 CO3/[aHUI0 KPOBE3aMeHU-
Tesis ¢ (pyHKIMed TpaHCopTa KUCI0poa Ha OCHOBE
nepdTopyriaeposoB. lIpoBenennbie nccaea0BaHUA
MO3BOJINI 0G0CHOBATH GE30MACHOCTD TIPUMEHEHUST
1epdTOPyrIeposoB, a TaKXKe BBIABUTbH UX HOBBIE
CBOICTBA: IUTONPOTEKTOPHbIE, MMMYHOTPOIIHbIE,
copbOinonHbie. Pe3ynbraTst 310N pabGoThI CTAJ OCHO-
BOI1 11t MoHOTpaduu «Peakiun OMOJIOIrNYeCKUX CHU-
CTEeM TIPU 3aMeIIeHUU KPOBY AMYJILCUSAMHU (DTOPYTJIE-
pozmos» (1993 r.). Marepuasibl uccieR0BaHUN ObLIM
MCIOJIb30BAHBI IIPU CO3/ITAHUH KPOBE3aMEHUTEJIA C Ta-
3oTpancrnoptTHol (ynkimeit — «Ilepdropans, mupo-
KO TIPUMEHSEMOTO B KOMILJIEKCHOM JICUCHUU KPUTH-
YECKHUX COCTOSTHUM.

Boicokuii mpodeccuonanu3M U IIpeKpacHbie
OpraHU3aTOPCKHe crnocobHocTU mo3Bosman A. M.
TonyGeBy coBMeIaTh MpoOBeeHIEe TIyOOKUX U pas-
HOCTOPOHHWX HAYYHBIX UCCJEIOBAHUI ¢ MHOTOJIET-
Helt paboToil B MOJBKHOCTH pekTopa JlarectancKkoro
rOCyJIJapCTBEHHOTO  MEAUIIMHCKOTO  WHCTUTYTA
(1984—1998 rr.). B aToT nieprosi B UHCTUTYTE OT-
KPBLJICSA TOJATOTOBUTEIbHBIN (haKkyJIbTeT /IJIT NHOCT-
paunbix rpaxaan (1986) u daxysbsrer mo pabore ¢
nHocTpanubiMu rpaxkaanamu (1987). B Byse cranm
obyuatbest uHOCTpaHibl U3 Mspawis, Maauu, NMop-
nanvu, Mapokko, Henamna, Cupuu, Illpu-Jlanku u
MHOTHUX J[PYTUX CTPaH, 4TO CHOCOOCTBOBAJIO YKpPeTI-
JIEHUIO MEXKIyHApOJIHOTO aBTopuTera Poccuu. Ak-
TUBU3UPOBATIACH HAYYHO-HCCIIEN0BATENbCKAsT pabo-
Ta HUHCTUTyTa: Oblia OTKpbiTa IleHTpasbHast
HAyJYHO-MCCIIe0BaTeNbeKast aboparopust (1991),
cosznan [larecranckuii HaydyHbIH 11eHTP Poccuiickoit
akazemMuu MeauimHckux Hayk (1993) u cnenumanu-
3MPOBAHHBIM COBET TI0 3aIUTE JOKTOPCKUX W KaH-
muparckux auccepranyii (1994). Yayuiienbr 6bITO-
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BBI€ YCJIOBUS JIJISI COTPYAHUKOB By3a W MHOCTPaH-
HBIX CTY/ICHTOB: TIPU TIOJYYEHHOU mojaep:xkke M3
P® u pykoBojcTa Pecriybiuku Jlarectan B KOpOT-
Krie cpoku ObLH TIocTpoeHbl 80- 1 50-u KBapTUPHBIE
JIOMa, & TAK/Ke HOBBII KOPITYC OOIIEKUTHUST KBAPTUP-
moro tumna Ha 500 mecr.

[To pesysbratam peTUHTOBOH OIEHKH Me/u-
ruackux By3oB PD B 1995 roay /larecranckuii rocy-
JAPCTBEHHBI MEAMIIMHCKUNA UHCTUTYT ObLI Iiepe-
MMEHOBAH B aKaJIEMUIO.

[Mozmree (1998—2000 rr.) Apraanit Muxaiino-
BUY 3aHUMAET OTBETCTBEHHBIE IOJKHOCTH B MuHMC-
TepcTBe 3apaBooxpanenusi Poccutickoit Menepariim
(HaYIBHUK OT/IeJ1a 110 PaboTe ¢ PETHOHAMU, A 3aTEM
3aMECTUTETh PYKOBOIMTEJSA JeTlapTaMeHTa OpTraHu-
31U MEUITTHCKOM TOMOIIN HACEJIEHUIO).

C wosst 2000 . A. M. TonyGe paboraer B
DOIBHY HUMU ob6uieit peannmarosorui uM. Heros-
cKoro, rje 3aBeayet JlabopaTopueil maToI0THI KJIeT-
KW ITPU KPUTUIECKUX COCTOSTHUAX, a ¢ MapTa 2007 ro-
Jla TI0 HaCTosIlee BpPEMs SBJISAETCS 3aMECTUTEJICM
mipektopa MHcrutyTa 110 HayuHoil pabore. OpraHu-
3aTOPCKUI TAJIAHT U KU3HEHHAS 9HEPTUS MO3BOJIAIOT
Apkaznto MuxailioBuudy YCIENIHO coYeTaTh Jes-
TEJBHOCTH YYEHOTO ¢ paboToil B JlMccepTalimOHHOM
coere HUMOP (3amectutenb mpenacenatesis) u B
penakiun xypaaia «O0Ias peaHuMaToIorHst»> (3a-
MECTHTENb TJIABHOTO pepakTopa), [IpobiemMHONl KO-
MUCCUM «IWTOKCUST KPUTHYECKUX COCTOSTHUI» (3a-
MECTUTEJTb TIPe/iCeIaTesis ).

Heouennm sraag A. M. Tosy6eBa 1 B 10Jr0oTOB-
KY BBICOKOKBATM(UIIMPOBAHHBIX KaZpoB (IO €ro
PYKOBOJICTBOM BBITIOJTHEHO 7 JOKTOPCKUX 1 17 KaH-

JUIATCKUX JICCepTaliyii), a TakKe B 00ydeHue Oy ry-
mux Bpaueit (mpodeccop Kabeapor cyaedHOI Mem-
muael PY/IH).

V3BeCTHBII yueHbIH, OJIeCTAIII CIIeLUaIUCT B
obiactu aTtoMOPGOJIOTHE KPUTUIECKUX COCTOSI-
Huil, aBTop 6osee 300 HayuHBIX paboT, 5 MOHOTpa-
duit 1 9 u300peTeHN, MHUIIMATOP U OPTAHU3ATOP
MHOTHUX HAYYHBIX KOH(MEpeHIUnil W CUMIIO3UYMOB,
npoBoauMbix B Poccun u 3a pybeskom (Tpenust, Ciio-
Bakus, Yexud, Beurpus, YUepnoropus, Wcnanus,
Tepmanwust), A. M. Toay6es B 2010 roay cran Jlaype-
atom npemun [IpaBurtenbcrBa Poccuiickoit Menepa-
UK B 00JIACTH HAYKW U TEXHUKU 32 MOBbIIIEHUE 3(-
(hekTUBHOCTH AMATHOCTUKU W JIEYEHUS OCTPOTO
pecttmparoproro guctpecc-cungpoma (OPAC) na
OCHOBE Pa3pabOTKU ¥ BHEJPEHUST HOBEUIIUX MeIU-
MUHCKKUX TexHoJoruil. B 2014 r. emy ObLI0O TIpHCBOE-
HO MTOYETHOE 3BaHNE «3aCIyKCHHBIN JeITe/Ib HAyKU
Poccuiickoii deneparuns.

Koanexmus HUH O6weil peanumamonozuu u pe-
Oaxuuu acyprana «O0was peanumamonozus> cepoey-
1o nozdpasnsom npoghpeccopa A. M. Toryodesa ¢ FO6u-
neem. DBrecmswas spyouuuss u  npexkpacHoie
OP2aAHU3AMOPCKUE CNOCOOHOCTNU, HCUSHEHHAS. IHEPLUSL
U MYopocmv 6 pemeHul CLONCHHIX NPOOIeM, YMeHue
cmasums 3a0auu u O0OUBAMbCS UX GbINOIHEHUS. 6 CO-
UCMAHULU C HEUSMEHHOT O0OPOACENAMENBHOCIIDIO U UH -
meanuzenmuocmuto Apkadus Muxaiiiosuua cHuckau
Uckpennior 110606v u yeaxcenue xoiiez. Cuacmos
Bawm, dopoeoii Aprkaduii Muxaiinosuu! Padocmu, 300-
POBbSL, YOauU U HOBHIX MEOPUECKUX ceepuleHuil!
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TIOBUJIEI ITIPO®ECCOPA NPUHbDI
TEOPTHUEBHbI bBObPUHCRKOU

Anniversary of Professor
I. G. Bobrinskaya

1. T. Bo6purckast poxuiach B . Mockse. B
1962 1. oxoHumaa MOCKOBCKUIT MEIUITMHCKUI CTO-
martosiorndecknii mactutyT UM H. A. Cemamko. B
1965 1. mocTynmia B KIMHUYECKYIO OPAMHATYPY Ha
kadenpy democTHO-uIeBoi xupypruu B I Mockos-
CKOM MeZMITMHCKOM nHeTuTyTe M. M. M. Cevenona.

IIo okoHuaHUU OpPAMHATYPHI MOCTYINJIA B ac-
MUPAHTYPY U MEPBBIH IOl ACIUPAHTYPbI 00yYaTach
AHECTe3MOJIOT I -PEAHNMATOIOTUY B HAYYHO-HCCIIe-
JIOBATEJbCKOU JTaGOPATOPUN AHECTE3MOJIOTUH, BO3-
ryiaBJasgeMol Ji. M. H., ipodeccopom B. U. CaukoBbiM
npu kadenpe dakyabrerckoit xupypruu I MMU
uM. 1. M. CeuenoBa. Tam ke 3amuTnia Kanumaat-
CKYIO IUCCEPTAINIO, TIOCBSIIEHHYIO BIUSHUIO (DTO-
pOTaHa Ha TeMOJUHAMUKY MPU aMOYJIATOPHBIX CTO-
MaTOJIOTNYECKNX BMeEIlIaTe/JIbCTBaX.

B 1975 r. nepenia paborarh Ha kadeapy aHecTe-
suosiornu 1 peanumaronornn MMCU nm. H. A. Ce-
MAIIIKO, I/le AKTUBHO 3aHMMAJIACh HAYYHOU U meja-
roruyeckoil paboroit. Hayunblie HHTepech
reMOJMHAMUKA TIPU IIIOKE, OCMOTHUYECKOE COCTOsI-
nue npu moke. B 1994 r. 3amwuTniaa JOKTOPCKyIo
JIUCCEPTAIMIO 110 HAPYIIEHUSIM OCMOTHYECKOTO CO-
CTOSTHUST TIPU IIOKe (TUIIOBOJEMUYECKOM, KapaAuo-
reanom). OGmecrennas pabora B yKasaHHbBIH Tie-
pPHOJL — YUEHBIH cexpeTapb MPOOJIEMHON KOMUCCUY
1o aHecre3uoJoruu-peanumarosoruu PO.

C 1995 r. 1. T. BobpuHCcKas ucioitsiia 00s3aH-
HOCTH 3aB. Kadegpoii aHeCTe3NOJIOTUN U PEAHUMATO-
gorun, a ¢ 1996 r. — OblTa Ha3HAYEHA HA JIOJIKHOCTD
3aB. Kadeapoii, koTopyto Boarmassiia 10 2005 roja.
B nacrosiiee Bpemst paboraer 1podeccopom aToi Ka-
enpot u 1o coBmecturenscty, ¢ 2007 1., aBisieTcs

BelyUM HaydHbiM coTpyaunkoB HU obieit pea-
Humatosioruu uMm. B. A. Herosckoro.

. T. Bo6putckas — asrop Gosiee 200 meyatHbIX
pa60T 110 Ppa3JIMYHBIM BOIIPOCAM MEJIUITUHbI KPpUTHUYE-
CKUX COCTOSIHUI, MOHOTpaUU, HAITMOHAIBHOTO PY-
KoBojicTBa. [loj HAyYHBIM PYKOBOJCTBOM Mpodecco-
pa M. T. BoOpUHCKON IOATOTOBJIEHBI U YCIEIIHO
samuiierbl 12 paboT Ha COMCKAHUE YUEHOI CTeleHn
KaHIMIATa MEUIIMHCKUX HAYK.

Yeancaemass Hpuna Ieopeuesna! Pedxonnezus
acyprana «O0was peaHumamonozusi>, KouleKmus Ka-
pedpor anecmesuonozuu-pearumamonozuu MIMCY um.
A. U. Esdokumosa, kornexmus OIBHY «Hayuno-uccie-
006aMENbCKOZ0 UHCIUMYMA 00Wel PeanUMamonozuL
um. B. A. Hezoecko20», yuenuxu u 0py3vs sceaairom Bam
300p06bs, Yoauu U Ycnexos 6 NPoPeccuoHaibHoll 0es-
menvrocmu. Llycmy kaxcoviil Oenv Gydem noaon 000poix,
padocmuwix codbimuiL, a Hacmpoenue 6cezoa byoem npe-
kpacuvim! Ilycmo scezda Bac oxpyacaem noodepicka uc-
KPEHHUX U 6epHblx Opy3eil u Kouee!
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FObnaen

IIPO®ECCOPY
CABUPOBY JI3KYPABAIA
MAPU®BAEBAYY 70 JIET

Professor D. M. Sabirov is 70 Years Old

1 auBaps 2016 rona uctosnnunock 70 jiet co aHs
POKIEHUS JOKTOpa MEAMITMHCKUX HAyK, PEKTOpa
TalkeHTCKOTO WHCTUTYTa YyCOBEPIIEHCTBOBAHUSA
Bpaueil MUHUCTEPCTBA 31paBooxpaHenust Peciy6iin-
Ku Y30eKucTaH, 3aBeflytoniero kaheapbl aHeCcTe3no-
JIOTMM M peaHuMmaTosioruu, npodeccopa xxypabait
Mapudbaesuua Cabuposa.

Jlxxypabait Mapudbaesuy CabupoB pouics B
TamkenTckoit obmactu Y3bekckoit CCP. ¥Vike co
MIKOJIBHBIX JIET Y HeTO (hOPMUPOBATIACH JTIOOOBb K Me-
quiuHe. B ¢BsA3W ¢ 3TUM OH MOCTYNUJ U YCIEITHO
oxoruns B 1968 rony TanrkeHTCKUH rocynapcTBeH-
Heri MeguimHckui uactutyT (TamlocMN). Tlocae
OKOHYAHMsI MHCTUTYTa PaboTaj BPAYOM aHECTE3UO-
gorom Kapakaimakckoro PecmyGJnKaHCKOTO PO-
TuBOTYO€epKyJae3Horo mucnancepa. C 1970 mo 1973
rojla — Bpay aHEeCTEe3UOJIOT TOPOJICKON KITMHNYECKON
6ompnuisl Nel r.Tankenra.

B nanbHeiimem, Haunnas ¢ centssops 1973 roaa,
T. €. 6oJiee 40 Jiet, TPYIOBAst AESTETHHOCTD TIPOhECcco-
pa Cabuposa [[. M. cBst3ana ¢ TalllKEHTCKUM HHCTH-
TYTOM ycoBepiiencTBoBaHusA Bpaveil (TamMY B), rie
OH OPTAaHUYHO COBMEIAET BpaueOHY0, Mearorniec-
KYIO U HAYYHYTO JIeATeTbHOCTD. SIBJISASACH IelarOTOM 1
YUEHBIM, OH BCET/Ia OCTABAJICS OJIECTSIIMM BPAYOM C
ITUPOKON dPYAUIINEH, SHITUKIOTICANICCKUMU 3HAHU-
stMu 11 6e301MOOYHBIM KIIMHUYECKUM MbIIIIeHeM. B
TamIYB Cabupos 1. M. ¢ 1973 roza 1o 1975 rox
MIPOIIIes KIMHUYECKYIO OPANHATYPY Ha Kadenpe aHe-
CTE3UOJIOTUN W PEAHUMATOJIOTHH 0] PYKOBOJICTBOM
npodeccopa 3apsap A.C. C 1975 roxa o 1976 rox —
crapiuii jabopant, a ¢ 1976 roga no 1989 rox — ac-
CUCTEHT 3TOH Kadenpsl.

B 1983 roay Cabupos [I. M. 3amurua KaHau-
narckyio, a B 1990 rogy — mokTopckyio auccepTa-
1uto «AHeCTe3us MPU ONePATUBHBIX BMEIIATE/IbCT-
Bax y OOJIbHBIX TIUIEPTOHUYECKON OGOJEe3HbIO,
HePOTEHHON W AHJOKPUHHOM TUllepTeH3uei». B
1991 romy emy mpucBamBaeTcsi yuyeHOE 3BaHUC
«1podeccops.

B 1989 roay o ununuartuse Cabuposa /[. M. B
TamMYB 6bura opranuzosana Kabeapa «Cropoit u
HEOTJIOKHOU MEAUIUHCKONU TTOMOIIN», KOTOPYIO OH
BO3TJIABUJI B KauecTBe 3aBenyioliero kadenpoit. Co-
3/IaHUE CIEIUATN3UPOBAHHON Kadeapsl CiocoOCTBO-
Basio 1Po(heCcCUOHAIBLHOMY POCTY M IMOBBIIIEHUIO
KBasIM(UKAIK Bpayeil ciayskObl CKOPOIl MOMOIIH, OT
npodeccrnonanmnaMa KOTOPBIX BO MHOTOM 3aBUCHT
JIAJIbHEIIIIee YCIelHOoe JieueHre GOJNbHBIX, TOCKOJIb-
Ky Bpaull UMEHHO 3TOH CJIy:KObI OKa3bIBAOT 0OJIb-
HBIM TIEPBYI0 HEOOXOAUMYIO MEAUITMHCKYO TTOMOIITb.

Biarogapst Xopoliio 1mocTaBieHHON y4eOHO-MeTOI1-
4ecKOil M HaydyHOi pabore, kadeapa 3a KOPOTKHI
CPOK o0pesia MIMPOKYI M3BECTHOCTH CPEIU Bpadei
CKOPOIi TIOMOIIIK He TOJIbKO B Pecirybiinke, HO 1 3a ee

MpeieTaMH.

B 1992 roxy npoucxoaut oobeautnenne kades-
pPbl AHECTE3MOJIOTUU-PEAHUMATONIOTUN 1 Kadeapo
CKOPOW U HEOTJIOXHOW MEAUIMHCKOU TTOMOTIIN.
ITpodeccop Cabupos [I. M. craHOBHUTCST 3aBE/yIO-
muM Kadeapbl, CO3/[aHHON Ha OCHOBE 3TOTO 00bEIH-
Henusd. Ilog ero pyKoBOACTBOM TIPOMOJIKAETCS
yueOGHO-MeToudecKas paboTa, OCYIIeCTBISEeTCs Ha-
YUHBIII [IOKCK PelieHus npodjieM B TaKuX 00/1acTsX,
KaK aHeCTe3Usl P COMYTCTBYIOIMUX 3a00I€BaAHUSX,
WHTEHCUBHAS Tepalus OCTPOU ABIXaTeJTbHOU HeJO-
CTATOYHOCTH, PeAaHUMAIUS U UHTCHCUBHAS Tepamus
IIPU OCTPBIX OTPABJICHUSX.

27 anpesst 1992 roga npod. Cabupos JI. M.
HazHaYaeTcs IIPOPEKTOPOM 110 Hay4dHoii pabore Ta-
mwYB. Ha nocry mpopekTtopa eiie 6oJibliie pac-
KPBLINUCH OpraHu3atopckue crocobroctu Cabupo-
Ba JI. M. C 1997 rozga 1o cerogHsamIHUN JeHb OH
pexktop TamMYB u 3aBemyromuii kadeapoii anec-
TE3UOJIOTUH W PEAHUMATOJIOTUM, TJTABHBIN aHecTe-
3UOJIOT PEAHNMATOJIOT MUHUCTEPCTBA 3/IPaBOOXpa-
HeHust Pecrnybiuku Y30eKuctaH, PyKOBOAHMTEND
HAayYHO-KJIMHUYECKOTO OT/eJIa aHECTE3UOJOTUN U
KPUTHYECKUX COCTOSSHUIT Pecny6inKaHCKOro Ha-
YYHOTO II€HTPa 3KCTPEHHOU MEIUIIMHCKOHN MOMO-
iy, npejacenarens CrenuanusupoBannoro Cosera
110 3aIKUTE JOKTOPCKUX AUCCEPTAINH, YJIeH peaK-
IIMOHHOW KOJIJIETUU KypHasta «BecTHUK aKCTpeH-
HOUW MEeIUINHDBI».
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Anniversaries

ITo ero nmuunoit unuimaruse B 1999 roxy co-
3aHa AcCCOIMaIlist aHECTE3MOJIOTOB U PeaHuMAaTo-
JoroB ¥Y3bekucrana u Ha 1 cpesge mpodeccop Cadbu-
pos JI. M. 6611 u3bpan npegcegaresieM Accoluanun
U YK€ 3a 3TOT MEPHUOJ] UM IIPOBEIEHO 4 Che3/a aHeC-
TE3UO0JIOTOB PEaHUMAaToI0ToB Peciybinku Y36eku-
CTaH, OPraHU30BaHbI MHOTOYUCJIEHHBbIE KOH(DepeH-
[UU, CUMIIO3UYMbl U Macrep-Kjaacchl. [Ipu ero
HETOCPE/ICTBEHHOM YYACTUU 3aKJIOYEHbl U MOJIHU-
CaHbI COTJIAIIEHNS] CO MHOTUMHU TIPOMUILHBIMU OP-
raHU3aI[USIMU W YHUBEPCUTETAMH KaK JAIbHETO, TaK
u GJIMKHETo 3apyOesKbs.

On sBiaigercd aBTopoM 8 MoHorpadmii, 283 Ha-
VUHBIX cTareii, 22 yueGHO-METOINYECKUX Mocoouit, 3
ABTOPCKUX CBHUJIETEILCTBA, 6 PAIMOHAIN3ATOPCKUX
npeanoxkeruii. [lox ero pyKoBOICTBOM 3allUIEHBI
JIBe JIOKTOpCKHEe u 15 KaHAUAATCKUX JUCCEPTAIUIL.
ToToBSITCS K 3alUTe TPU JOKTOPCKHUE AUCCEPTALIUN.

ITpodeccopy Cabuposy /I. M. tpucBoeHo ro-
YeTHOe 3BaHMe «3acJyKeHHbIH PabOTHUK 3/[PaBOO-
xpanenust Pecriybiuku Ys6ekucrans (2007 1.). 3a
3HAYUTEJIbHBIN BKJIA/L B PA3BUTHE AHECTE3MOJIOTUU U
pPeanuMaToIOTUU OH HATPAK/IEH MaMSATHOU MeIaIbio
nuM. akagemuka PAMH B. A. Herosckoro (2013 r.),
megasbio Pobepra Koxa (2015 r.).

Pedkonneeus mypruara «Obwas peanumamono-
eusty, compyonuxu Tawxenmckozo uncmumyma yco-
gepuerncmeosanust epaveti u Pecnybauxanckozo nayy-
HO20 UEHMPa IKCMPEHHOU MEOUUUHCKOU NOMOULU
(Yabexucman) cepdeuno nosopaeasiom [ucypabaii
Mapugbaesuua Cabuposa u xcerarom 100urspy 006-
D020 300P0BLSL, AKMUBHOZO O0JIZ0NEMUSL U TNEOPUECKUX
ycnexos.
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3MOHHBIMI CPE/IAaMU Ha COZIEPIKaHIe BHECOCY/IMCTON BOJIBI
JIETKHX Y KapAHOXUPYPIUYECKUX OOJNbHBIX

Hemaunos E. JI., Epanuna C. H., Texec6aes b. B., A6opacy-
106 P. b. MeToapl 9KCTPaKOPIOPAJIBHON TEeTOKCHKAIII
[PH JIEYCHUH HEKPOTHYECKON (hOPMBI TTAHKPeaTHTa
Tony6es A. M., Cynoyxos /I. B., Pomanosa O. JI. Ouienka Mop-
(hosrornuecknx M3MEHEHNH B JIETKUX TP OCTPBIX OTPaBIIE-
HUSIX KJIO3ATTUHOM, 9THJIOBBIM aJIKOTOJIEM U UX COUYETaHHEM
Powickos U. A., 3apaceyxuii FO. B., Hosodepacxuna U. C.
Brmsinue epdTopana Ha aMITUTYIHO-9ACTOTHBII CIIEKTP
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5 (45)

5(67)
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6 (19)
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6 (38)

6 (48)

6 (61)

6 (69)

KOJIeOaHMH MO3TOBOTO KPOBOTOKA MPH IeMOPPArnvecKoi
TUIIOTEH3UU U B perepdy3HOHHOM TTepHojie

Asdetixun C. H., Tropun U. H., Kapnyn H. A., Canuxos A. B.
[lenTpasbHasi reMOANHAMUKA M WH/IEKC BHECOCYIUCTON
BOJIbI JIETKUX [P PA3JINYHON TSIKECTU TedeHUs BHEGOIb-
HUYHON THEBMOHUY

Keyxo 10. JL., Jlynuna A. B., Illemposckas E. B., JIamun A. B.
Oterka 9 GEKTUBHOCTU aHTUOAKTEPUATBHOI Tepanuu y
GOJIBHBIX C BHUPYCHO-GAKTEPUATHHON THEBMOHUEN B
2009/2011 romax

Asaxos B. E., lllaxosa 1. A. TemoKoary/sinus 1 KUCJIOTHO-
OCHOBHOE COCTOSTHIE TIPH KPAHUOIEPeOPATHLHON ITUTIOTED-
MUH Y GOJIBHBIX € TSIKEJIOH 4epPerrHo-MO3TOBOI TPaBMOit
Tonuaposa E. U., Cnupudonosa E. A., Baranouna A. H., ITo-
nemaes A. B., Cenosin A. M., Amayinaxanos @. U., Pymsin-
yes C. A., Camconosa H. H., Knumosuu JI. I'., Kopnuenxo E. A.
JlarHocTrka HapyluieHui B CHCTEMEe TeMOoCcTas3a Py Mpu-
MeHeHnn BapbapuHa y GOJbHBIX KapAHOXUPYPIUYeCKOTO
npocuiist

Jloneux B. T, Ivsimosa JI. I'., Bapunos C. B., Jluxono6os B. A.,
Jonzux T. U., Pa6uuxosa E. U., Kopnees /I. B. dbdexTnn-
HOCTb MCIIOJIB30BAHUS YIJIEPOAHOTO (hOPMOBAHHOTO COP-
G6enra BHUUTY-1 B akyiepckoii mpaktuke

Xopowunos C. E., berobopodosa H. B., Huxyaun A. B., Be-
dosa A. FO. Bimsinyie 9KCTPaKopIoOPaIbHON JIeTOKCHKAIIN
Ha YPOBEHb apOMATHYECKUX MUKPOOHBIX METaGOIUTOB B
CBIBOPOTKE KPOBU MTPU NHPEKIIMOHHBIX OCTIOKHEHUSIX
Caxapos C. I1., Kosnog JI. B. OcoGeHHOCTH Pa3BUTHSI WH-
(HEKIIMOHHOTO TPOIIECCa, BBIZBAHHOTO KYJIBTHBUPYEMbIMH
U HEKYJIBTHBUPYEMBIME GakTepusiMu Ha (hOHE 05KOTrOBOIt
TPAaBMBI B 9KCIIEPUMEHTE

Jlusanos I. A., Jloosizun A. H., Bamowpipenos B. B., Jloiao-
se A. T, Bapanos /. B., Heacenyesa H. B. OcobenHoctu
MHTEHCUBHON TEPAINN aJIKOTOJIBHOTO JAETUPHS
Ilapunosa B. X. llpuMeHeHMNe perHOHAPHBIX METOJOB
06e360/MBaHKsT B coYeTaHUN ¢ OOIIel aHecTesuel 1pu
9KCTPEHHBI TOPAKAJIBHBIX OTIEPATHBHBIX BMEIATEIbCTBAX
baxcuna E. C., Huxynun A. B., Xopowunos C. E. IkcTpakop-
MOPAJIbHbIE METOIBI JiedeH sT aGIOMUHAIBHOTO CETICHCA
Iepenenuya C. A., Ceones O. B. Tlatorenernyeckasi poJib
HapyIeHust 0OMeHa X0JIeCTepUHa 1 TPUTIIUIEPUIOB B Pas3-
BUTHU KPUTHYECKUX COCTOSTHUI

Cmupnosa C. B., Canvruxosa JI. E. Puck pasBuTus mHes-
MoHUY 1 tonMopduam reHoB TLR2 u TLR4: meTa-ananms
Puowickos U. A., 3apaceyxuii FO. B., Hosooepacxuna U. C.
Bimsiane nepdropana Ha peryJisiinio KOXKHOTO KDOBOTOKA
[IPU OCTPOI KPoBoOTIOTEPE (IKCIIEPUMEHTATILHOE HCCIIe/0-
Banue)

IIepenenuya C. A., Cednes O. B. TlepunartaibHoe HapyIie-
HUe 0OMEHA TPUTJIUIUPUIOB U XOJIECTEPHHA Y HOBOPOK-
JIEHHBIX

Tyoxosa O. E., Kosnos A. I1. HeopHOPOJHOCTD paciipe/iesie-
HUSI 3JIEKTPUUYECKUX TPAHCMEMOPAHHBIX TMOTEHIMATIOB
npu 1ebUOPHIIISAIINI Cepliia

Ocmposa U. B., Aspyuenxo M. III. HeiiporipoTeKTHBHAS
PoJib 0CHOBHOTO hakTopa pocta bubpobaactos (fgf2) npu
UIITEMIYECKOM MOBPEKAEHIN TOJIOBHOTO Mo3ra (0630p)
Yaumxuna O. H., Qununnosckas K. C., [Ilpoxonenxo E. U.,
Oseszo8 A. M., Jluxeanyes B. B. Ycuennoe jedeHue aTu-
[IITYHOTO FeMOJIMTHKO-YPEMUYECKOTO CHHPOMA Y POJNIIb-
HUIIBI

Kupacupoea E. A., Japymkuna H. B., ITumunudu O. K.,
Manmeoos P. @., Kysuna E.A. OcobeHHOCTH MHTEHCUBHOTO
Jiederust GOJIbHBIX, MEPEHECTITIX TPAXEOCTOMUIO
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IIpasuaa AAs aBTOPOB

Nudopmaius s aBTOPOB KypHaia <O0mas peaHuMaToJ0THsI>

IIpaBuia moauu u MyOJIMKAIMA PYKOIUCH, JTOTOJHEHHbIE B COOTBETCTBUH
c pexomengaiusamu ICMJE (International Committee of Medical Journal Editors)
ISl HAYYHBIX M3J[AaHUH, BXOASIIUX B MEKAYHAPO/[HbIE 0a3bl TAHHBIX

HpaBOBbIe ACIIEKThbI nyﬁﬂnxaunn PYKOIIUCH

Yenosus nybauxayuu pyxonucu

— Pykomuicu my6iukyoTes npu 06s13aTeNbHOM COOII0IE-
HIU aBTOPOM ITUKH U TIPaBIJI Imybnkarmn (Troxpobiee Ha caiite
JKypHasia www.reanimatology.com ).

— Pykomuicu myGiukyoTes ¢ cobI0IeHneM HOPM aBTOp-
CKOTO TIpaBa i KOHMHUAEHIIMATIBHOTO OTHOTIEHNUS K TEPCOHATBHBIM
JITAHHBIM aBTOPOB.

—  Pykonucu ny6mkyiorces 6ecriaTHo.

— Pykoriicu, TpUHSTHIE B KypPHAI, TIPOXOAST PEIEH3UPO-
BaHune Ha OPUTUHAITBHOCTD, 9TUYHOCTDH, SHAYNMOCTD, a/ICKBATHOCTH
CTaTHCTUYECKOH 06pabOTKY MAHHBIX HA YCJIOBUSX KOH(DUAEHIIN-
QIBHOCTH 32 MCKJIIOYEHNEM BbISIBIEHUS (DanTbCHPUKAIINN TAHHBIX.

— Peaxomierust ocrasier 3a co60 TPABO COKPAIATh U
PENAKTHPOBATD PYKOIHCH.

Ipununor chsimusi ¢ neuamu u 3a0epicKu nyOIUKAUUY PYKONUCU

— Pyxormicy, He COOTBETCTBYIOIIIE TPOGUIIO KypHATIA,
He IPUHUMAOTCSL.

— Pykormiicu, paree omyGIMKOBaHHBIE, a TAKXKe HAIPaB-
JIEHHBIE B IPYTOI Ky PHAT MK COOPHUK, HE IPUHUMAIOTCS.

— 3a HekoppekTHOe 0(OpPMIIEHIE U HEJOCTOBEPHOCTD
MPeICTaBIISIEMBIX ONOIMOrpadUIecKX JAHHBIX aBTOPHI HECYT OT-
BETCTBCHHOCTD BIVIOTH /10 CHATHUSA PYKOIUCH C TIeYaTH.

— Hapymurenne npasus oopMIIeHHsT PYKOIIUCH, HECBOE-
BPEMEHHBII, & TaK/Ke Hea[eKBATHBIN OTBET HA 3aMEYaHUsI PereH-
3EHTOB M HAYYHBIX PEIAKTOPOB MIPUBOIAT K 3a/I€PIKKE My ONMKAIII
JI0 UCIHPABJIEHUS] YKA3aHHBIX HENOCTATKOB. [IpU UTHOPUPOBAHUK
3aMeyaHuil PEIeH3eHTOB 1 HAYYHBIX PETaKTOPOB PYKOINCH CHHU-
MaeTCst ¢ JalbHEeHIIero pacCMOTPEHNSI.

— Pykormuicy OTKJIOHEHHBIX PaboOT pefakiiueil He BO3Bpa-
I[AI0TCS.

Humepecvr cmopon: Aemop,/Pedaxiyus

Penakiniist octasisieT 3a co60ii PABO CUUTATH, YTO ABTOPBI,
MPEIOCTABUBIINE PYKOIICH ISt TyOarKanmu B skypHan «O6imast
PEAHIIMATOJIOTHST», COTVIACHBI C YCIOBISIME Iy OJINKAIINI U OTKJIO-
HEHUs PYKOTIUCH, & TAKKE C TIPABUIAMU €€ 0(DOPMIIEHISL.

Penakiniist octaBisieT 3a co00il TPaBO CYUTATH, YTO ABTOP,
OTBETCTBEHHBII 32 MEPENICKY ¢ PEAAKIHeli, BRIPAKAET TTO3UINIO
BCETO aBTOPCKOT'O KOJLIEKTHBA.

ABTOp TOIyYaeT nHGOPMAIMOHHbBIE 3JIEKTPOHHBIE MHCHMa
000 Beex aTamax npojBUKeHIsl PYKOINCH, BKIIOYasl yBEAOMICHUE
0 HECOOTBETCTBUU PYKOIMKCH MPOMUIII0 KypHAla ¥ MpaBUIAM
0(OPMITIEHTIST; TEKCTBI PEIIEH3UIT; PeTeHne PEIKOJIIETHH O My OIn-
Kaluu 1k OTKJIOHEHUN PYKOIINCH; BEPCTKY OTPEAAKTUPOBAHHOTO
BapHaHTa PYKOIKCH IS TIOJTYY€HUsT aBTOPCKOTO JIOTYCKA K Meva-
Ti. JlomoTHITENbHYIO0 HHGOOPMAIMIO O TPOABUKEHUI PYKOITICH
aBTOP MOET MOJy4nTh 1o azapecy: journal or@mail.ru;
www.reanimatology.com.

lapantun ABTopa

ABTOpBI JIOJDKHBI TAPAHTUPOBATH, YTO OHM HATINCAJIH T10JI-
HOCTBIO OPUTUHAIBHYIO PaboTy. VIcrosb30Bane 00X MaTepra-
JIOB JIPYTHX aBTOPOB JIOIYCKAETCS TOIBKO C MX pa3penienus i mpn
006513aTeIbHOIT CChLIKE Ha HTHX aBTOPOB.

ABTOPBI JIOJDKHBI TapAHTUPOBATh, YTO CIIMCOK aBTOPOB COZIEP-
SKUT TOJIBKO TeX JIMII, KOTOPbIEe BHECJIN ONTYTUMBII BKJIA/ B KOHIIET-
U0, TIPOEKT, MCIIOJHEHNE WM UHTEPIPETAIMIO 3aBJEHHON pabo-
TBI, TO €CTb TeX JIMI], KOTOPbIE COOTBETCTBYIOT KPUTEPHAM aBTOPCTBA.

ABTOPBI JIOJDKHBI TAPAHTHPOBATH COOTBETCTBHE KAUecTBa Ie-
PEBOJIA CTAaThU HA AHTTTMHCKHIIT SI3bIK MEKILYHAPOIHBIM TPEGOBAHISIM.

TapanTun pegakuuu

Penaxiiisi T0/oKHA TapaHTHPOBATH, YTO JIIOOBIE PYKOINCH,
MOJIYYCHHBIE [UISl PELEH3UPOBAHUS, OyyT BOCIPUHUMATHCS KaK
KoHbUAEHIMATbHBIE TOKyMeHTh. OHI He MOTYT OBITh MOKa3aHbI
JPYTHM JIFIAM 1 00CYKAEHBI ¢ HIM, 32 NCKIIOYEHNEM JIUII, YIIOJ-
HOMOUCHHBIX PelaKIieil.

Penakimist 10JKHA TaPAHTHPOBATH, YTO HEOITYOIMKOBAHHbBIE
MaTepHabl, HAXOSIINECS] B TPEIOCTABIECHHON CTaThe, He OyayT
UCIOJIb30BAHBI B COOCTBEHHOM HCCJICIOBAHUN HAYIHOTO PEAAKTO-
Pa U pereHsenToB 6e3 MIChMEHHOTO Pa3PeleHns aBTOPA.

Pemakimst 10/KHA TapaHTHPOBATD, YTO PEIEH3EHT He OyIeT
JIOIYIIEH K PAcCMOTPEHMIO DPYKOIIMCH, €CJIM MUMEET MECTO KOH-
(KT MHTEPECOB B Pe3yJibraTe €ro KOHKYPEHTHBIX, TTaPTHEPCKUX
J60 APYTUX OTHOIIEHNH MJIN CBSI3€ft ¢ KeM-JTH00 13 aBTOPOB, KOM-
MaHUil WM OPraHU3AIMH, CBS3aHHBIX ¢ MATECPHAIOM MyOINKAIUH.

Kongruxm unmepecos cmopon: Aemop,/Pedaxyust

Konduankr nntepecoB cropon Astop/Penaxius perraetcs
IIyTEeM [IEPErOBOPOB CTOPOH B COOTBETCTBUHY C JICHCTBYIOMINM 3aK0-
nozaresibetBoM PD 1 MexRIyHapOAHBIMU HOPMATHBHO-TIPABOBbI-
MU aKTAMH, PETYIUPYIOMNMHI TTyOINKAINIO PYKOINCEl B Men-
IIMHCKUX JKypHaJIaX.

CorJiacie Wi Hecorjacue Ha MyGINKAIIMIO OTPEIAKTHPO-
BAHHOTO BAPUAHTA PYKOIMCH BBIPAKAETCS B DJIEKTPOHHOM ITHChME
aBTOPA, OTBETCTBEHHOTO 3a HEPEINCKY € PEAAKIIUCIL.

Pepaxiust ¥ M3/1aTeIbCTBO He HECYT OTBETCTBEHHOCTH 32
MHEHVSI, M3JI0KEHHBIE B MyOIMKAIISX, a TAKXKe 3a COZlepKaHne
PEKJIAMBI.

Cpoxu npoABUKEHNS PYKONHCH

— ODKCIIepTH3a Ha COOTBETCTBHE TPOdUIIio JKypHaa 1 mpa-
Busiam oopmiieHust — He GoJiee 3-X JiHel ¢ MOMEHTa MOCTYIICHUST
PYKOIIMCH B PEIAaKIHIO.

— Penensupoanne — He 6osee 20-u [Hei ¢ MOMEHTa dJIeK-
TPOHHOM OTIIPABKH PEIIEH3EHTY PYKOIUCH.

— Orser aBTOpa perieHsenTaM — He GoJjiee 7-u aHel ¢ Mo-
MEeHTa 3JIeKTPOHHOI OTIIPABKU aBTOPY PEIleH3UH.

— 3acenanue pesikosiernn — 1 pa3 B 2 Mecsila He TO3/iHee,
yeM 3a 1 MecsIl /10 BBIILYCKA THPAKa JKyPHAJIA.

— OmoBerenne aBTopa O PENIEHNN PEIKOJJIETNN U O3Ha-
KOMJIEHUE C BEPCTKOI OTPEJIAKTHPOBAHHOTO BapUAHTa — HE TI03/1-
Hee 3-X JiHell ¢ MOMEHTa BBIX0/[a COOTBETCTBYIOMIEI NH(MOPMAIIH.

Marepuasbl 7ist MyGIMKAIMNA PYKOIICH TOAAIOTCST B Pe-
JIAKIMIO HA PYCCKOM M aHTJIMICKOM SI3BIKAX B BH/IE OYMAasKHBIX JIM-
CTOB M WJICHTUYHBIX UM 110 CO/JEPKAHUIO 3JIEKTPOHHBIX (DalIoB.
Marepnas crareil BKJIIO4aeT Mo-0T/[eIbHOCTH:

1) TUTYJBHBII JHUCT;

2) pesioMe U KJII0YeBbie CI0BA;

3) HasBaHMe U HOJTHBII TeKCT PYKOTINCH C TIO/[ITICSMHI BCEX
ABTOPOB, KaK B OyMaskHOII, TAaK U B 3JIEKTPOHHOIT Bepcun (B BHIC
CKaHa CTPAHMUI[BI), MOJATBEPK/AAONIUMI y4acTHEe B BBIIOJHEHNN
MPEICTAaBIISIEMON PABOTBI U YIOCTOBEPSIIONIMMHU COTJIACHE C COTIEP-
SKAaHUEM PYKOITUCH;

4) TalbJuIbl ¢ HOMEPOM, Ha3BAaHUEM U TIPUMEYaHueM (eciu
OHO MMeeTcs );

5) wmumoctpanun (rpabuku, auarpammsl, dororpadun,
PUCYHKHN) — IS KasKAOH WILTIOCTPAIUU OTACTbHbIH OyMasKHbIi
JIUCT U 9IEKTPOHHBIN (haii;
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Instructions for the author

6) TOAIMCH K MITIOCTPAIIAM;

7) GubmrorpadyecKuii CrucoK;

8) compoBoguTENIbHOE MUCHMO Ha DPYCCKOM S3BIKE HA MM
[JIABHOTO PeJIaKTOpa JKypHaJIa, MO/INCAHHOE PYKOBOIUTENIEM Y-
PEK/IEHNs, B KOTOPOM BBIIIOJIHEHa paboTa.

Mdopma conpoBOAUTETHHOTO MUCHMA
K Matepuay s myOauKanun

Tnasromy pegakropy skypuasia «O01as peaHnMaTonorus»
3acuay:kenHomy zesitenio Hayku Poceun,
ynen-koppecnonzienty PAH, mpodeccopy B. B. Moposy
IIpocnM paccMOTpeTh BOIPOC O MYOINKAINH ... (BIJ] PYKO-
nucu; @amunnn, imena, OTdyecTBa BceX aBTOPOB; Ha3BaHUE PYKO-
TIHCH).
ABTOpBI pyKOIHCH 03HaKOMITeHbI ¢ VIH(opmarmeit 1ist aBro-
DOB, TIPEIOCTABIEHHON sKypHATIOM «OO0IIast PEAHUMATOIOTUSI», U CO-
TJTACHBI C TIPABUJIAMH TTOJITOTOBK, TIOAYH 1 IYOIMKAIIH PYKOTIICH.
Januasi pyKonuch He ayGanpyer npepbiyne myoinka-
11, B Hell He 3aTParuBaioTCs HHTEPEChl TPETLUX CTOPOH U HE Ha-
PYIIAIOTCS ATHYECKUE HOPMbI Ty OJIMKATIHIL.
OTBeTCTBEHHBIIT 3a Hepenucky ¢ peaakiueit: ms, Oruect-
B0, Mamusius o[HOTO U3 aBTOPOB pyKoIucy, e-mail, resedon, mou-
TOBBIN azpec.
[Toanmuch PyKOBOJUTEIS yUPEKICHUSL.
ConpoBOAUTENBHOE TIUCHMO JIOJKHO ObITh HAIlEYaTaHO Ha
GJTaKe yIpeKAEH s, B KOTOPOM BBITIOJIHEHa paboTa.

Anpec oTnipaBKy MaTepHaJIoOB
IS Ty OIMKAIMA PYKOMHUCH

Jlna 6Gymasknoii Bepenn: Pocenst, 107031, Mocksa, ya. ITer-
poBKa, 25, ctp. 2, Pemakimst sxypuara «OBIIAA PEAHUMATO-
JIOTUS».

JL1s1 JIEKTPOHHOIT Bepcuu: cailT sKypHaia: www.reanimatol-
0gy.cOM; WJIM 2JIEKTPOHHAS MOYTA PEJAKIUU  JKypHAJIa:
journal _or@mail.ru.

TpeOoBanus K neyatu

Ileuamv

OHOCTOPOHHSIS, OPHEHTAINST KHIKHAS, BBIPABHUBAHHE 110
mimpuHe

bymaza

bBemas, bopmat Ad

Hpugpm

Times New Roman 12-ro pazmepa uepHoro msera

Hnmepesanvt u omemynol

MeskcTpounblii naTepBast 1,5; nHTEpBaJI /10 U NocJie ab3ara —
HET; OTCTYII TIEPBOI cTpoku 1, 25 cm

Ilona

2,5 ¢M €O BCeX CTOPOH

Hywmepayus cmpanuy,

B mpaBoM HuKHEM yriay

Dopmam paiinos

Tekcr, Tabuuiet, oAmMCcH K wtioctpanusm — Word;

I'paduu, tnarpammor — Exel;

Pucynku u pororpacdun — jpeg BBICOKOTO pa3pelieHust

Paspewenue npu ckanuposanuu

Pucynku u ipyrie n306paskeHnst ¢ NCTOIB30BAHNEM JITHIH
— 1200 dpi;

Dororpadus, pagrorpadust — e meree 300 dpi;

Dororpadus, pamrorpadust ¢ reketom — He Menee 600 dpi.

Edunuupr usmepenus

Besmmunibl u3MepeHuii I0JKHBI COOTBETCTBOBATh Mesky-
napozuoii cucreme exunuif (C1), temmepatypa — mkase Llenbcst.

Dopmynvt

B dopmyiax J0KHBL ObITh YE€TKO PA3MEYEHBI BCE 3JI€MEH-
TBI: CTPOYHBIE ¥ TIPOIHCHBIE, & TAKIKE JIATHHCKIE 1 TpedecKie GyK-
BBI; TIOJICTPOYHbBIE M HAJCTPOYHBbIE WHEKCHL. B ciyuae mudp u
6ykB, cxozHbix 110 Hanncauuio (0 — mudpa, O — GyKBa), TOJKHbL
GBITDH C/IETTAHBI COOTBETCTBYIOTINE TIOMETKI.

Haseanus

Ilpy ynmoMUHAHUY AlapaTypbl B CKOOKAX YKa3bIBAIOTCS
bupma 1 cTpana npou3BOAUTEb.

Hanpumep: CBeToBOIl 30H/ OJHOKAHAJBHOTO armapaTa
JIAKK-02 (HIIII «JIA3SMA>», Poccus).

B skypHasie NCHOIb3YIOTCS MEKLyHAPO/IHbIE HEaTEeHTOBAH-
nple HazBauusa (INN) smexapers u mpemapatos. Toprossie (TaTen-
TOBaHHbIE) HA3BAHMsI, MO/ KOTOPBHIMHU IPENApaThl BBIITYCKAIOTCS
Pa3IMYHBIME (hUpMaMU, TIPUBOATCS € yKazaHueM (GUpMbI-U3ro-
TOBUTEJISI ¥ X MEXK/[YHAPOJHOTO HEMATEeHTOBAHHOTO (TeHepuiec-
KOT0) Ha3BaHUSL.

Hanpuwmep: tapusuz (odsiokcanun, «Xexct Mapuon Pyc-
cemb»).

JlaTuHCKMe Ha3BaHMS MUKPOOPIaHU3MOB IIPHBOJSITCS B CO-
OTBETCTBUH C COBPEMEHHOU Kiaccubukamnueit, kypcusom. llpu
[IePBOM YIIOMUHAHUN Ha3BaHUE MUKPOOPTaHM3MA JAETCS TOJIHO-
CTBIO — POJI ¥ BUJL, IIPU TIOBTOPHOM YIIOMHHAHUK POJIOBOE HAa3Ba-
HITE COKPAIIAETCST 10 OHOI OYKBBL.

Hanpumep: Escherichia coli, Staphylococcus aureus,
Streptomyces lividans; E.coli, S.aureus, S.lividans.

HasBaHusi TEHETUYECKUX HJIEMEHTOB JIAIOTCS B TPEXOYKBEH-
HOM 0003HAYEHNH JIATHHCKOTO aihaBUTa CTPOYHBIMU GYKBAMMU, KyP-
cuBoM (tet), KOAMPYEMBIMU COOTBETCTBYIOIIMMU T€HETHYECKUMU
aJIeMEHTaMK MTPOLYKThI — TIPOMUCHBIMU TipsiMbiMu GykBamu (TET).

Busbi 1 00beM pyKomHCH

O630pnas cmamvs

He 6ounee 25 crpanui. CIUCOK IIUTUPYEMOil JIHTEpaTyphl —
He Meree 100 HarMeHOBaHUIA.

3axaszannas cmamos

ITo poroBopenHoCTH.

Opuzunanvnas cmamos

He 6osee 17 cTpanu, BKI0Yasa TabaMIbI M WJLTIOCTPAIMN.
O6iee KosmyecTBo TabJuI U uimoctTpaiuii — ne 6osee 7. Ciucok
[UTUPYEMOIT JTUTEPATYPHI — He MeHee 25 HanMeHOBAHMIA.

Kpamxas cmamos

He 6osee 8 crpanmuil, BK/IoYasd TabJUIbI U WIIOCTPALIMH.
OGiiee KoMUuecTBO TabJIMI] M WILTIOCTPAIil — He bosiee 2.

Huckyccuonnas cmamos (6xmouaem coOpMyIuposanvie
0ast 06cyarcoenust 60npocoL)

He 6osiee 5 crpanmil, BKIOYast TabJIUIbI U WIIIOCTPAIMH.
O6ee Komm4uecTBO TabJIMIL M WJLIIOCTpaluii — He bosee 2.

CIICOK IIMTHPYEMOii tuTepatypbl — He 6osiee 16 HanmeHo-
Banuii. KosmuecTBo Bonpocos ist o6cyskienust — He 6oee 3.

Pestome (wacmv cmamou)

He 6oaee 250 ciios.

TTucomo 6 pedaxyuio

He 6osee 600 caos. TTuchma, afgpecoBaHHbIE COTPYTHUKAM
penaKiuu, He myOJIuKyioTcs.

Cmpyxmypa cmameii:

1) TUTYJILHBIN JIUCT; 2) Pe3IOMe U KJIIOYEBbIE CJIOBA; 3) TEKCT
CTaThU, COCTOSIINI U3 pasjiesioB: «BBesenues, «Marepuabl 1 Me-
Tozb», «Pesynsrarsiy, «O0cyKaeHes, «3aKkiioyenues; 4) tabuu-
1Bl 1 OANMCH K HUM; 5) WIIIOCTPAIIMU U TOAUCH K HM; 6) 616-
smorpadus.

Cucremariyeckue 0630pbl PEKOMEH/IYeTCst TOTOBUTD T10 CTaH-
napram PRISMA (nozipoGuee na caiite www.reanimatology.com).

www.reanimatology.com
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SRXHEOTOH

POCAHOKPEATUH

TPU yposHa 3ALLLATDI mnokappa

B NepvionepalioHHOM BeieHNMN 60/IbHbIX
C nwemMmmnyeckKkon 6onesHbIO cepaua

HEOTOH (ochokpeatnn). KPATKAA UHOOPMALINA AN1A MEANLIMHCKAX CNELIMATINCTOB. PernctpauumonHbiii Homep: [1N014030/01-2002. Toprooe Ha3gaHue npenapara: Heotox. MHH: pocdokpeatuH. JlekapcteHHas Gopma: NOPOLLOK ANA MPUToTOBAeHNA
pactBopa Ana uHGy3uit. Cocta: 1 dnakoH conepxuT: pochokpeatinHa Hatpua TeTparuzpar 1 r. Onucaxue: nopoLuok 6enoro LseTa B Buae rpaHyn. DapmakotepanesTiyeckas rpynna: Metabonuueckoe cpepctso. Ko ATX: COTEB06. Mokasanua k npumeHeruio.
HeoToH npumeHseTca B cocTaBe KOMGUHUPOBaHHOI Tepanuu crefylolux 3abonesaHuii: 0CTporo MHGapKTa MUOKApAa; XPOHUYECKO! CepAeUYHOil HeAOCTaTOYHOCTH; MHTPAONePaLIMOHHOI ULWEMIN MIUOKAPAA; UHTPAONePaLMOHHON MMM HIKHUX
KOHEUHOCTelf, a TaKXKe B CTIOPTUBHON MeAULMHE ANA NPOGUNAKTUKY Pa3BUTUA CUHAPOMA OCTPOTO M XPOHUYECKOTO GU3NYECKOTrO NepeHaNpAXeHNA 1 YyULUeHNA afanTaLmuy CNOPTCMEHOB K IKCTPEManbHbIM Gu3nyeckum Harpyskam. MpoTuBonoKasaHua:
NOBbILLEHHAA YyBCTBUTENBHOCT K Npenapary; XpoHuyeckas noyeyHasn HeAoCTaTouHoCTb (NP NpuMeHeHUy npenapata B 4o3ax 5 — 10 r/ eHb); Bo3pacT Ao 18 neT (3¢deKTBHOCTL 1 6e30MacHOCTb He ycTaHoBMeHbl). bepeMeHHOCTb 1 Nepuoa nakTaLmm:
KnuHnueckux AanHbIX 0 npumeHeHuin HeoToHa npu 6epemeHHoCTY HeT. OAAHAKO UCCTIeA0BAHMA Ha XKUBOTHBIX He NOKA3ay TOKCMYECKOTo AeiCTBINA Npenapata Ha GepTUbHOCTb KPbIC i SMOPUOdETanbHoe pasBuTIe KpONMKOB. HEOTOH MOXKHO MPUMEHATD NpU
6epeMeHHOCTI TONbKO TOTA, KOF/Aa N0NIb3a ANA MaTepu NpeBbiLLaeT NoTeHManbHbIit puck Ana nnoaa. pu Heo6XoAMMOCTY NPUMeEHeHNA NpenapaTa B Nepyoz NaKTaL i, rpyAHoe BCkapMIBaHUe Heo6X0AMMO npekpaTuTb. Cnocob npumenerna u 4o3bi: TONIbKO
BHYTPUBEHHO (kanenbHo unw B Bie ObICTpoii ukdy3un). OcTpbiit IHGapKT MOKapAa 1 cyTKI: 2-4 T npenapara, pa3BeAeHHoro B 50 M BOAbI ANA MHBEKLWIA, B BUAE B/B ObICTPOi MHY31M cnocnepytoLueil B/B ukdy3ueit 8-16 18 200 Mn 5% pacTeopa AEKCTPO3bl
(rnioKo3b1) B TeueHme 2 4. 2 cyTki: 2-41 B 50 M BOAbI ANA MHBEKLNI B/B KanenbHO (ANUTenbHoCTb MHy3un He MeHee 30 MUHYT) 2 pa3a/cyT. 3 cyTku: 21 B 50 M BoAbl ANA MHBEKLMIA B/B KanenbHO (ANUTENbHOCTb MHY31M He MeHee 30 MUHYT) 2 pa3a/cyT. Mpu
Heo6X0AVMOCT Kypc MHGY3Wii No 2 r npenapata 2 pa3a/cyT. MOXHO NPOBOAUTH B TeyeHue 6 AHeit. XpoHNYeCKas cepaieyHas HeA0CTaTOUHOCTb B 3aBUCMMOCTY OT COCTOAHIA NaLiVieHTa MOXHO HauaTb NleyeHie «yAapHbIMU» o3amu 1o 5-10 T npenapata 8 200 mn
5% pacTBOpa AAeKCTPO3bl (FMI0KO3bI) B/B KaNesbHO Co CKOPOCTbIo 4-5 r/4 B TeueHue 3-5 iHeit, a 3aTem nepeiiTit Ha B/B KanesnbHoe BBeAeHHe (ANTenbHOCTb Mkdy3un He meHee 30 MUHYT) 1-2 F npenapara, pa3BefeHHoro B 50 M BOAbI ANA MHbeKL Wi, 2 pasa/cyT. B
TeyeHve 2-6 Hefienb NN Cpasy HauaTb B/B KanenbHoe BBe/ieHie NoAAePXMBaloLLux 103 npenapata HeotoH (1-2 1 B 50 M Bofibl ANA MHbeKLWit 2 pa3a/cyT. B TeueHue 2-6 Heflenb). MIHTpaonepaLvoHHas ulemua MUoKapAia PekoMeHAYeTCA Kypc B/B KanenbHbIX
WHGY3Wi AAUTENBHOCTbIO He MeHee 30 MUHYT No 2 T npenapata B 50 MA BOAbI ANA UHBEKLNiA 2 pa3a/cyT. B TeueHue 3-5 AHeil, Npe/LLeCTBYOLLVX XUPYPrinyeckoMy BMeLLaTenbCTBy, U B TedeHue 1-2 AHeli nocie Hero. Bo Bpems Xupypriyeckoro BMelLaTenbCTea
npenapat HeoToH 7106aBAAI0T B COCTaB 06bIYHOTO KaPAMONNErMYeCcKOro pacTBopa B KOHLIEHTpaL 10 MMONIb/N WK 2,5 /N HenocpeACTBEHHO Nepe/l BBeZeHNeM. IHTpaonepaLMoHHas ULIEMUA HIKHUX KOHeuHoCTeit: 2-4 r npenapata HeotoH B 50 M Bozbl AnA
MHbEKLMI B BUAeE B/B BbICTPOIA MHGY31M 10 XUPYPriyeckoro BMeLLaTenbCTBa ¢ ocneAyloLL M B/B KanenbHbiM BBeAeHrem 8-10 r npenapata B 200 M 5% pacTBopa eKCTPo3bl (FIioKO3bl) €O CKOPOCTbIO 4-5 /4 BO BPeMA XMPYPriyeckoro BMelLaTeNnbCTea i B
nepuog penepdysun. B cnopTuBHOI MeAuLMHe ANA NPOGUNAKTUKN Pa3BUTUA CUHAPOMA OCTPOTO M XPOHUYECKOTO GU3NYECKOro NepeHanpAXeHNA 1 yyuLUeHUA afjanTalun CopTCMEHOB K SKCTPeManlbHbIM GU3NYecKUM Harpy3kam npenapart Heotow cnepyet
npUMeRATb B j03e 11/cyT B 50 M BOAbI ANA MHbEKLWI B/B KanenbHO (ANNTenbHOCTb MHdy3un He MeHee 30 MUHYT) B TeueHne 3-4 Hezienb. Mo6ouHoe AeiicTaie: ToBbILLEHHaA UYBCTBUTENLHOCTb K NPENapaTy, CHIXKeHe apTepuanbHoro anexus (Npu 6bIcTpom
BHYTpYBeHHOM BBeZieHun). lepeo3upoBKa B HacToALLee BpemA 0 Cyyanx Nepeao3upoBky npenapata HeotoH He coobiuanoch. BaaumopeiicTaue ¢ ApyriMu fieKapcTBeHHbIMI CpeACTBaMU: Y NPUMEHEHIN B COCTaBe KOMBUHMPOBAHHO Tepanim npenapar
HeoToH cnocobcTByeT NoBbiLLeHN0 SPPEKTUBHOCTM aHTUAPUTMUUECKIX, aHTUAHTUHANBHBIX CPEACTB U CPEACTB C NONOXKUTENbHIM UHOTPOMHBIM JeiicTBUEM. HeoToH coxpaHAeT cTabunbHOCTb B BOAE ANA MHBEKLMIA, pacTBope 5% AeKCTPO3bl (FioKo3bl) v B
Kapavonnernyeckinx pactBopax. 0cobble ykasanua: llpenapar cieayet BBOAUTb B MaKCUMabHO KOPOTKIE CPOKI C MOMEHTa NOABIIEHA NPU3HAKOB ULLEMUH, 4To 0becrieunBaeT Gonee GnaronpuATHbIit NporHo3 3abonesatxus. MpumeHekue npenapata HeotoH
B BbICOKMX 103X (5-10 r/cyT) conpoBoXAaeTcA NOBbILLEHHbIM 3aXBaTOM GOCHaToB B MOYKAX, YTO BAMAET Ha 0OMeH KanbLiua, CEKPELyio FOpMOHOB, PeryupyloLLIMX romeoctas, GyHKLMIO NoyeK 1 06MeH NypuHOB, N03TOMY He peKoMeHZyeTcs AnnTeNbHoe
npuMeHeHue npenapata HeoToH B BbICOKUX Jj03ax. Dopma Bbinycka: MopoLIoK AnA NpUroToBReHa pacTopa AnA uHy3uil 11: 1 nopoLuka Bo ¢niakoHe U3 HeilTpanbHOro GecuBeTHOro cTekna Tuna Il ¢ pe3uHoBOoil NPOGKOIi 1 ankMUHUEBBIM KONINAYKom
nog 06KaTKy € OTpbIBatOLLEIICA KpbiLLeuKoii. Mo 1 win 4 pnakoHa BMecTe C MHCTPYKLVelt N0 NPUMEHeHIto B KapTOHHOI Nauke. YCI0BYA XpaHeHua: XpaHuTb npu Temnepatype He Bbitue 30 °C. Cpok rogHocT: 3 roga. Ycnoua otnycka u3 antek: o peventy.
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