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HCJI]) HCCJIeJ0BaHUusd. BBIHBVTTB CBA3b aJlUIEJIbHBIX BapUAaHTOB CaﬁTOB OHOHYKJICOTUTHOT'O ITO]TI/IMOpq)I/ISMa re-
HOB NRF2 (156726395, 177238501A>G) u TLR9 (1352162, 52218953T>C) — u30JUPOBAHHO U B KOMILIEKCE — C
0COOEHHOCTSMU TEYEHUST KPUTUYECKUX COCTOSHUN TIPU MH(MEKIUH JIETKHX.

Marepuaisl 1 MeToabL. AJueb-criennduyeckn renorunuposana JJHK or 86 GosbHBIX, NepeHecnx Xupyp-
THYECKOE BMEITATETHCTBO, U OHKOJOTHYECKUX OOIBHBIX.

PesyabraTel. O6HApysKeHO, uTO Y 60s1bHBIX reHoTrna NRE2 177238501 A>G GG ¢ cenTuyecKuM IOKOM ITOBbI-
1IeHa JleTajJlbHOCTh 1 OoJiee Bbicokue Oasuibl 1o mkane APACHE II, yaiie pasBuBasics OTeK JErKHX, PE3UCTEHTHbII
K JiedeHmnio. Y 60ombHbIX ¢ KomGuHanuei renotunos NRF2 177238501A>G GG/TLR9 52218953T>C CC pexke
Pa3BUBAJICS CENTUYECKUIT NTOK M HO30KOMHUAJIbHAS ITHEBMOHMS.

3akmouenne. Kom6unanus amnens NRF2 177238501 A>G B romosurotaoM coctosunu (GG) spisercs He-
GIATOTIPUSATHON JUISI TEYEHUS] U MCXOJIa KPUTHYECKUX COCTOSIHUET TOJNBKO B codeTaHun ¢ ajensimu TLR9
52218953T>C CT nym TLR9 52218953T>C TT y G0JIbHBIX € CENTHYECKUM MIOKOM. IIpr 9TOM KOMOWHAIHS aJijie-
aeit TLRY 52218953T>C CC ¢ «nebmaronpusitibivit» NRF2 177238501A>G GG 3auuiinaer oT pa3BUTUS CENITH-
YEeCKOT0 MIOKA ¥ HO30KOMHUAJIbHOW ITHEBMOHUH.

Knroueswte cnosa: SNP; nonumopusm zeros NRF2; mparnckpunyuonnvii gpaxmop NRF2; moar-nodobuviii pe-
yenmop TLRY; cenmuueckuil wiox; HO30KOMUANLHASL NHEBMOHUS

Azpec 11l KOPPeCIIOH/IeHIMH: Correspondence to:
Bragumup Tucapes Dr. Vladimir Pisarev
E-mail: vpisarev@gmail.com E-mail: vpisarev@gmail.com
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OPI/II‘I/IHaAI)HI)Ie MCCACAOBaAHMUI

Aim of the study. To elucidate the association of allelic variants of single nucleotide polymorphism in NRF2
(rs6726395, 177238501 A>G) and TLR9 (1352162, 52218953T>C) genes, each gene separately and in their com-
bination, with peculiarities of the course of critical conditions during lung infection.

Materials and methods. DNA from 86 post-operative patients and oncologic patients was genotyped in an allele-
specific fashion using tetra-primer polymerase chain reaction followed by gel electrophoresis analysis of products.

Results. It has been found that septic shock patients with NRF2 177238501 A>G GG genotype had increased
mortality and higher APACHE II score and developed non-responsive edema more frequently. Patients with NRF2
177238501A>G GG/TLR9 52218953T>C CC genotype combination developed septic shock and nosocomial
pneumonia more rarely.

Conclusion. The homozygous NRF2 177238501A>G (GG) allele combination is unfavorable for the course
and outcome of critical conditions only in combination with TLR9 52218953T>C CT or TLR9 52218953T>C TT
alleles in septic shock patients. At the same time, the combination of TLR9 52218953T>C CC alleles in the same
patients with 'unfavorable' NRF2 177238501 A>G GG protects against development of septic shock and nosoco-
mial pneumonia.

Key words: SNP; gene polymorphism NRF2; NRF2 transcription factor; toll-like receptor TLR9; septic shock;
nosocomial pneumonia
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BBenenne

Opnnonyxaeotuauabiit momumopdusm (SNP, sin-
gle nucleotide polymorphisms) — omgHOBpemenHOE
CYIIECTBOBAHNUE B IMOIYJISIIINA HECKOJbKUX AJLTe/Ib-
HBIX BAPUAHTOB TeHA, OTIMYAIOINXCS TOJBKO OTHIM
nykaeotugom. Uccaenosarnme SNP mupoko pacipo-
CTPAHEHO B Ka4YeCTBE MOJIEKYJISIPHO-T€HETUIECKUX
MapKepoB TIPEIPACIOI0KEHHOCTH K PA3JINYHBIM 3a-
00JIeBaHUAM, B TOM 4YHCJIE K 3a00/1€BaHUAM JIETKUX,
HATIPUMEDP K OCTPOMY PECIUPATOPHOMY [IHCTPeCcC-
cunzipomy (OPIIC) [1]. B mogo6HBIX Hccie10BaHu-
SX B KaUeCTBe MAPKEPOB UCCJIEIOBAIICH TAKIE TeHbl,
kak IL1B, IL6, ILS, IL10, IL13, CYP1A1, AhR,
ABCB1, SOD2, GCLC, CAT, ACE, AGT, AGTR1,
NOS3, VEGFa, MTHFR, GSTM1, GSTT1, GSTP1,
CYP1A1[2—T7]. Ucxom KpUTHYECKUX COCTOSTHUH, CO-
MIPOBOXKIAIONIUXCST MYJIBTUOPTAHHON HE0CTATOYHO-
cThio, 3aBuCHUT OT mutornporekiuu. NRF2 w TLR9
y4acTBYIOT B riuTonporekinu [8, 9]. Micxons us nau-
HBIX COOOPasKeHM, Mbl U3Y4M/IU accoluanmio SNP
renoB TLRY u NRF2 ¢ TedyeHueM 1 UCXOJOM KPUTHU-
YECKUX COCTOSHUM.

ToJt-110106HbBIE PEIENTOPbI — 3TO OEJIKH, pac-
MO3HAIIIIEe KOHCEPBATUBHBIE MATTEPHBI MUKPOO-
HBIX CTPYKTYp. OfMH U3 HUX, TOJUI-TIOMOOHBINA pe-
nenrop 9 (TLRY9) — umromiasaMaTHYECKuii Geslox,
obecrieunBaronuii (hyHKIIMOHUPOBAHUE BPOKIECHHO-
ro ummynurera. PacnosnaBasg GC-obGoraliieHHbie
yuactku JIHK, TLRY 3amyckaeT curHaJIbHBIC TYTH,
OPUBOJAIINE K TIPOAYKIUU CUTHAJBHOTO O€jiKa
Stat3, npoBocHaJUTENbHBIX IUTOKUHOB, TAKUX, KaK
untepbepons, DHOa (dakrop Hexposa omyxosu
anbda) u unrepieiikunnr: 1L-12, 1L-18, IL-6 u ap.
Opun n3 BapranToB SNP 15352162 (52218953T>C)
reda TLRY, aumenno TLR9 52218953T>C CC, acco-
IIMUPOBAH C YBEJTUYECHHON MPOIYKITNEN JIeHKOIUTa-
Mu mpoBocnanurtenpuoro iutokuna @HOa B orer
Ha GC-6oraryio Gakrepuanphyio JJHK. Vmerorcs

Introduction

Single nucleotide polymorphisms (SNP) is a
concurrent presence of several allelic variants of a
gene in the population, which differ in one
nucleotide only. The SNP examination is widely
spread as a tool to obtain molecular genetic markers
of susceptibility to various diseases including pul-
monary diseases, for example, acute respiratory dis-
tress syndrome (ARDS) [1]. As markers, those stud-
ies used to involve such genes as IL1B, IL6, ILS,
IL10, IL13, CYP1A1, AhR, ABCB1, SOD2, GCLC,
CAT, ACE, AGT, AGTR1, NOS3, VEGFa, MTHFR,
GSTM1, GSTT1, GSTP1, CYP1A1 |2—T7]. The out-
come of critical conditions accompanied with multi-
organ failure (MOF) depends on cytoprotection.
NRF2 and TLR9 are involved in cytoprotection [8,
9]. Based on these considerations, we have studied
the association of SNPs in TLR9 and NRF2 genes
with the course and outcome of critical illness.

Toll-like receptors TLR9 are proteins recogniz-
ing conservative patterns of microbial structures.
One of them, toll-like receptor 9 (TLRY) is a cyto-
plasmic protein supporting innate immunity func-
tioning. By recognizing GC-enriched DNA elements,
TLR9 triggers signal paths resulting in production of
a signaling protein Stat3, proinflammatory cytokines
such as interferons, TNF (tumor necrosis factor ) and
interleukins: 1L-12, IL-1f, TL-6 etc. One of SNP vari-
ants 1s352162 of TLR9 gene, namely, TLR9
(52218953T>C) CC is associated with increased
production of pro-inflammatory cytokine TNF in
response to GC-rich bacterial DNA. There are limit-
ed set of data evidencing that patients who are carri-
ers of the polymorphic variant of TLR9 gene
(rs352162) in homozygous state (CC) display MOF
most frequently [10].

Transcription factor NRF2 (NFE2L2, ery-
throid-derived factor 2-like nuclear factor 2) is
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JIaHHBIE O TOM, Y4TO y OOJBLHBIX — HOCHUTEJIEN MOJIH-
mopduoro Bapuanta rera TLR9 (rs352162) B romo-
3urotTHoM coctossanu (CC) vaie BBISABJILETC TI0-
smoprannas Henocrarounocts (IIOH) [10].

Tpanckpunimonnsiii pakrop NRF2 (NFE21.2,
erythroid-derived 2-like 2) ywactByer B 1urompo-
TEKITMU U BBI3BIBAET AKCIIPECCUIO aHTUOKUCIUTEh-
HbIX OesikoB. NRF2-3aBUCUMBIN OTBET SIBJISIETCSI
KJIIOYEBBIM 3AITUTHBIM MEXaHU3MOM TIPOTUB OKHC-
suresbHOTO crpecca [9]. O6napyskeHo, 4To y geTeit
C CENTUYECKUM MIOKOM U 3/IOPOBBIX JIETEH 1T0-Pa3HO-
MY 3KCIIPECCUPYIOTCS TeHBI, aKTUBHOCTb KOTOPBIX
3aBucut ot NRF2 [9]. Tenetuveckue BapHaHTBI
NRF2 npejnarajivich B KaueCTBe KaHAUAATHOTO Map-
Kepa B IaToreHese Takux 3ab0JIeBaHUN, KaK acTMa,
OPIC, ambuzema [11]. [Tokazano, uto noanmMopd-
upiii Bapuant NRF2 (rs6726395, 177238501A>G)
GG: 1) accoruupoBaH ¢ OOJIbIIEN MTPOLOJIKUATED-
HOCTBIO JKM3HU TIPU XOJIaHTHOKapiuHoMme [12], 2)
CBSI3aH C JIOCTOBEPHO GOJBITNM 06BeMOM (HOPCHPO-
BAaHHOTO BBIJIOXA 32 OJIHY CEKYH/Y 10 CPaBHEHUIO C
6ombHbiME TeroTtunia AA [13], 3) xoppenupyer ¢
YMEHBIIIEHNEM PUCKA BJIAKHON (hOPMBI BO3PACTHOM
nerenepaiuu cetuatku [14]. IlpuBenennble ganmbie
CBUJIETENBCTBYIOT O TOM, uT0 NRF2 177238501 A>G
GG, BeposITHO, ACCOIUMPOBAH C ITOBBIIIEHHOM IUTO-
MpoTeKTUBHOM (yHKIMei. [lockoabKy B pa3BuTHN
Cericuca UrpaeT PoJb OKUCIUTENbHBIN CTPECC, Mbl
MPEATIONOKIIN, YTO MMEHHO JaHHBIH MOJTUMOP-
(busm acconumrpoBaH ¢ TeUeHUEM U UCXOJIOM KPUTHU-
YECKUX COCTOSTHUM.

IIpu cemncuce uccenoBanIcd TOJBKO MOJMMOP-
¢dusm gpyroro caiita — NRF2-617 C/A [15], caiir
NRF2 1s6726395 ObL1 UCC/IeI0BAH JIUIITb ITPU PECIIAPA-
TopubIx nHpeknuax [16], mpu XOBJI, kapauoBacky-
JistpHBIX OosiesHsix [17]. TIOCKOJIbKY OIHOHYKJIEOTH/I-
ubIi osumopduam NRF2 1s6726395 ne uccienoBascst
IIPU CETICKCE, MBI TIPETOJIOKIIIN, YTO U3YUYEHUE aCCO-
mparu moauMopdubix BapuantoB SNP rs6726395 u
cercuca y OOJIBHBIX ¢ KPUTHUECKUMU COCTOSTHUSIMU
MO3BOJIUT BBISBUTH HOBbIE 3aKOHOMEPHOCTH TEYECHUS 1
MCXO/1a KPUTUIECKUX COCTOSTHUIA.

Marepuan u MeTobI

Bbuna nceneposana rpymia 6obHbIX (n=86) B Bo3pa-
cre ot 27 110 83 Jiet, cpenHnii Bospact — 53,2 Toja, mepe-
HECIINX XUPYPTUYECKOe BMENIATEIbCTBO U C PA3BUBIINM-
cs1 GAKTEPHOJIOTUYECKU JIOKA3aHHBIM WHQEKIMOHHBIM
poreccoM B jierkux (tabir. 1). BHyTpu rpyIinst BbLAEIIN
HOATPYIIbl 6OIbHBIX, nexoas 13 Hamuuns OPIC, cenru-
YeCcKoTO I0Ka, a Takke codetanust OP/[C u moka. CenTu-
YeCKHil 10K OIEHWBAJIM COTJIACHO KpuUTepusiM Surviving
Sepsis Campaign [18, 19]. Pazsutue u tsxxects OPAC
OIEHUBAJIA B COOTBETCTBUH C METOIUYECKUMU PEKOMEH/TA-
uamu, pazpaborannbiMu B HUU O61meit pearrMaTosio-
riun M. B. A. Herosckoro [20—24].

BobHBIX, YCTOIUUBBIX K JIEYCHUIO OTEKa JIETKHUX Xa-
PaKTepU30BaJIM 10 IMHAMUKE HH/IEKCA BHECOCYIMCTON BO-
1ot B sierkux (MUBCBJI) B Teuenue nemenu:

involved in cytoprotection and induces the expres-
sion of anti-oxidative proteins. The NRF2-dependent
response represents the key defense mechanism
against oxidative stress [9]. It was established that
the NRF2-driven genes are expressed differently in
children with septic shock and healthy children [9].
Genetic variants of NRF2 were suggested as candi-
date markers in the pathogenesis of such diseases as
asthma, ARDS, emphysema [11]. It has been shown
that polymorphic variant of NRF2 (rs6726395,
177238501A>G) GG is: (1) associated with a longer
lifespan in cholangiocarcinoma patients [12], (2)
connected with a reliably larger forced expiration
volume per one second (FEV1) compared to patients
with genotype AA [13], and (3) correlates with a
lower risk of the wet form of age-related macular
degeneration [14]. The published data evidence that
NRF2 177238501A>G GG presumably associates
with a higher cytoprotective function. Sinse oxida-
tive stress contributes to sepsis development, we
have supposed that exactly this polymorphism asso-
ciates with the course and outcome of critical illness.

In respect of sepsis, the polymorphism of a dif-
ferent site, NRF2 -617 C/A, was studied [15],
whereas NRF2 rs6726395 site was investigated only
in respiratory infections [16], COPD, and cardio-
vascular diseases [17]. Since single nucleotide poly-
morphism of NRF2 rs6726395 was not studied in
patients with sepsis, we assumed that investigation
of the association of SNP polymorphic variants of
rs6726395 and sepsis in critically ill patients would
define new regularities in the course and outcome
of critical illness.

Materials and Methods

The study included a group of patients (n=86) aged
from 27 to 83 years with a mean age of 53.2 years, who had
been exposed to surgical interference and developed a bac-
teriologically proven pulmonary infection (Table 1). The
group was split into sub-groups of patients depending on
presence of ARDS, septic shock, and a combination of
ARDS and shock. Septic shock was evaluated according to
the Surviving Sepsis Campaign criteria [18, 19]. ARDS
development and severity was assessed according to the
guidelines developed in the V.A. Negovsky Institute of
General Reanimatology [20—24].

Patients unresponsive to pulmonary edema treatment
were characterized based on the dynamics of extravascular
lung water index (EVLWT) during a week:

1. Negative dynamics: EVIWI increase by more than
2 mk/kg within 7 days in spite of delivered treatment;

2. Without significant dynamics: no EVLWI decrease
to the normal level (less than 10 ml/kg) within 7 days in
spite of delivered treatment;

3. Without significant dynamics — in the group of the
most severe pulmonary edema. No EVIWI decrease by 2
ml/kg and over at initial level of 10 ml/kg and over within
7 days in spite of delivered treatment [25, 26].

Patients classified under one of the three above-listed
categories were considered unresponsive to treatment.
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TaGauna 1. XapakTepucTHKa HO30JOTHYECKON CTPYKTYPbI TEHOTUIMPOBAHHBIX OOJIBHBIX.

Table 1. Nosologic structure of genotyped patients.

Diagnosis or Complication

Number of patients with different genotypes

NRF2 rs6726395, n (%)

TLR9 rs352162, n (%)

GG AG, AA CC CT, TT
Pancreonecrosis 5(38.5) 8 (61.5) 4 (30.8) 9 (69.2)
Peritonitis 6 (42.9) 8(57.1) 5(35.7) 9 (54.3)
Pleural empyema 1(25) 3(75) 1(25) 3(75)
Community-acquired pneumonia 3 (50) 3 (50) 0 6 (100)
Malignant neoplasms, including: 9 (30) 21 (70) 11 (36.7) 19 (63.3)
Intestine cancer 1(16.7) 5(833) 3 (50) 3 (50)
Stomach cancer 1(33.3) 2 (66.7) 1(33.3) 2 (66.7)
Biliary tract cancer 1(33.3) 2 (66.7) 2 (66.7) 1(33.3)
Esophageal cancer 1(14.3) 6 (85.7) 2(28.6) 5(71.4)
Bladder cancer 3 (60) 2 (40) 2 (40) 3 (60)
Prostate cancer 0 2 (100) 1(50) 1 (50)
Lung cancer 2 (66.7) 1(33.3) 0 3 (100)
Liver cancer 0 1 (100) 0 1 (100)
Purulent complication of wound 1(100) 0 0 1(100)
Appendicitis 0 2 (100) 0 2(100)
Abscesses 3 (50) 3 (50) 3 (50) 3 (50)
Mediastinitis 1(20) 4 (30) 3(60) 2(40)
Hemorrhage 1(100) 0 1 (100) 0
Phlegmon 1 (100) 0 1 (100) 0
Mitral valve prolapse 1(100) 0 0 1(100)
Pyelonephritis 1 (100) 0 1(100) 0
Adhesive obstruction 0 1(100) 1 (100) 0

IIpumeuanue. Diagnosis or Complication — gnartos wiu oci0KHEHIE; Pancreonecrosis — MaHKpeoHeKpos; peritonitis — nepuronur; pleur-
al empyema — smmuema 1IeBphr; community-acquired pneumonia — BHeGobHIYHAS THEBMOHMS; malignant neoplasms, including — 3m0-
KayecTBeHHbIE HOBOOGPA30BaHIisl, B TOM YKCJI€; intestine cancer — pak KulleyHnka; stomach cancer — pak skesyzika; biliary tract cancer —
PpaK JKeTIHBIX TTPOTOKOB; esophageal cancer — paxk mummeBoza; bladder cancer — pak MoueBoro mysbipst; prostate cancer — pak poctaTsr; lung
cancer — pak Jierkoro; liver cancer — pak nedenn; purulent complication of wound — ruoiinoe ocioxxuennst paubr; appendicitis — arnenu-
uT; abscesses — abcrecent; mediastinitis — meaunactuanT; hemorrhage — kposoreuenue; phlegmon — duermona; mitral valve prolapse —
TPOJIATIC MUTPATBHOTO Kiamana; pyelonephritis — mesonedpur; adhesive obstruction — cmaeumnast Hempoxomumocts; number of patients —
uncso 6osbHbIX (Takske s Tabur. 2); with different genotypes — ¢ pasmuHbIMU TEHOTHITAMME.

1. OrpumarenpHas AMHAMWKA: yBeJIMUeHUE 3HAUe-
nusa MBCBJI Gosee yem Ha 2 M/Kr 3a 7 AHEH, HECMOTPS
Ha IPOBOIUMOE JICUCHHE;

2. DBes cymiectBeHHOI JMHAMUKN: OTCYTCTBHUE CHU-
skennst UBCBJI o Hopmasbroro yposHst (Menee 10 mi/Kr)
B TedeHue 7 JHel, HeCMOTPS Ha IIPOBOIMMOE JICUCHHUE;

3. Dbes cymectBennoli tnHaMuKu — B TPYIIe HaW-
GoJiee BBIPAKEHHOTO OTeKa JierknxX. OTCyTCTBUE CHIKE-
Hust UBCBJI Ha 2 mut/kr 1 GoJiee 1Py HAYaJIbHOM YPOBHE
10 mur/kr m Gostee 3a 7 Hel, HECMOTPS Ha TIPOBOIMMOE Jie-
yenue [25, 26]. Pe3ucTeHTHBIMU K JIEUEHUIO TTPU3HABAJIN
GOJILHBIX, OTHOCSIIIUXCST K O[HON U3 TPEX MePEeUNCICHHBIX
KaTeropuii.

TsrecTb coCTOstHUST GOJIBHBIX, CTENEHb OBPEKICHUS
JIETKUX, PA3BUTHE HO30KOMUATBHON ITHEBMOHUU, BOCHIAJIN-
TEJBHBIX IPOIECCOB OLEHWBAIM 110 COOTBETCTBYIOIINM
mkanam (APACHE 11, Murray, CPIS u 1.1.) cormnacuo pe-
KOMeH/lyeM Kpurtepusim [25, 27, 28].

JIHK 17151 reHOTUTIMPOBAHUS BBIJIETSIN W3 TIEJTBHOMN
KpoBH ¢ nomomipio Habopos Diatom DNA Prep 200, cormmac-
HO npusiaraemoii unerpykuuu (OO0 «Jlaboparopust 130-
ret»). Mndopmarus o mosmmopdusme u pacripesiesieHui
YacTOT TEHOTHUTIOB B eBporeonHoi nomyssiiiun SNP NRF2
6726395 u TLRI rs352162 B3sita U3 myOIMIHO JOCTYITHOI
Gaspr annbix caiita NCBI [29]. Ha ocHoBauny 1aHHbIX Gbi-
JIV CUHTE3UPOBaHbI TipaiiMepst 17ist NRF2 1s6726395:

1. IIpsamoii BHemnwmii (Fy) —

5°- TGCAACTGAAGCAATTTAGG — 37,

The severity of patients' conditions, the degree of pul-
monary lesion, development of nosocomial pneumonia,
inflammatory processes were evaluated according to
appropriate scales (APACHE 1I, Murray, CPIS etc.)
according to the recommended criteria [25, 27, 28].

DNA for genotyping was isolated from whole blood
with the aid of Diatom DNA Prep 200 sets according to
manufacturer's protocol (Laboratory Izogen LLC). Data
on polymorphism and distribution of genotype frequencies
in the Caucasian population for SNP NRF2 rs6726395 and
TLRY 1s352162 was taken from the public database of
NCBI website [29]. On the basis of data, thr following
primers for NRE2 rs6726395 were synthesized:

1. Forward external (F,) —

5°- TGCAACTGAAGCAATTTAGG — 37,

2. Reverse external (Ry) —

5°- CTCATTATTATCCATTGGCCTG — 37,

3. Forward internal (F,) —

5 -ATTATTCCATCCTACCCAAGCA-3",

4. Reverse internal (R,) —

5°- TTGATCCACTAACATCTGTAC- 3".

For TLR9 rs352162:

1. Forward external (F,) —

5'- CTGAGATAGTGGTGCGCGGCT-3",

2. Reverse external (R;) —

5" - CCACTGTTGAGTGGCTCTGA-3,

3. Forward internal (F,) —

5°- GAAGGTCCACCAGGAACTGCT-3",
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2. OGparnbiii Baemnuii (R;) —

5- CTCATTATTATCCATTGGCCTG — 37,

3. Ilpawmoit Buytpennwuii (F,) —

5 - ATTATTCCATCCTACCCAAGCA-3",

4. OG6parubiii BuyTpennuii (Ry) —

5 - TTGATCCACTAACATCTGTAC- 3".

Jlnst TLRY rs352162:

1. IIpsawmoii Bentamii (F;) —

5- CTGAGATAGTGGTGCGCGGCT-3",

2. Ob6parnbiii BHermHuil (Ry) —

5 - CCACTGTTGAGTGGCTCTGA-3,

3. Ilpawmoii Buytpennwnii (Fy) —

5- GAAGGTCCACCAGGAACTGCT-3",

4. OGpatHbiil BHyTpenHuil (R,) —

5" - ATTGCCAGGCCCACCCTCCG- 3°

lenoturnuposanue [IHK mpoBoauu ¢ momoinbio tet-
parpaiiMepHoil 1osimMepasHoil nenHoi peakuuun (I1I1P)
[30]. IIpuaIm MeToa CoIeYIONINIA: /IBE TIApPhI TPAaiiMepoB
B OJIHON MPOOKPKE OJAHOBPEMEHHO aMILUIH(GHUIUPYIOT 06a
aJuiesist — MyTaHTHBIH U HOPMAJIBHBII, a TaKXKe KOHTPOJIb-
et pparment [JHK [31—35]. Oxma mapa mpaiimepos
(upsiMOIl BHYTpeHHUI 1 0OpaTHbIN BHEIIHUIT) aMIuingu-
[MPOBAJIA O/IMH AJIJIeJIb, TOT/IA KaK BTOpAasi Mapa 1paiiMepoB
(BHEIHWI TIPAMON M BHYTPEHHUIT 00paTHBIN) — IPYTOii.
[IpsiMoii BHeImHKI 1 0OpaTHBINA BHENIHUIT IpaiiMepbl aMIl-
JsndunnpoBaai KOHTpoJibHbIN dparment JHK.

Amnesib-cieninuyHble AMIIJIMKOHBI UMEJIM PasHble
JUIUHBL U OIIpe/leJISIICD C IIOMOIIBIO Iefib-ay1eKTpodopesa.
Amnenp-crierududeckyto TP npoBoanan B nporpammu-
pyemom tepmoctate GenAmp 9700 (Applied Biosystems,
CIIIA). VcionbaoBanu ciemytoniye pesKuMbl TOCTAHOBKA
ITIP: mist NRF2 rs6726395: Tn — 95°C, 30 ¢, To — 61,4°C,
30 ¢, Ts — 72°C, 30c (32 nukna), To — 72°C ¢ nocsenyio-
el nposionranueit npu 72°C B Te4eHUU 7 MUHYT; IS
TLRY rs352162: Tn — 95°C, 30 ¢, To — 64,2°C, 30 ¢, Ta —
72°C, 30c (32 nukia), Ta — 72°C c nocJieayionieii mpoJsion-
rareit pu 72°C B TedeHWN 7 MUHYT.

[TpomykTsl aMIINGUKAIINN Pa3/essIl ¢ TIOMOIIBIO
aekTpocopesa B 2% arapo3HOM TeJie ¢ TTOCTeYIONIEH BU3Y-
anm3arueii pe3y asraTos B mpoxosiiieM YD-ceete (puc. 1).
Pacnpenesienne 4acTor ajuieseil Ha COOTBETCTBHE 3aKOHY
Xapzau-Baiinbepra 1posepsiin ¢ moMolbio Tecra x°. B uc-
CJIeIOBAHUY CPABHUBAJIM YACTOTHI TOMO3UTOT € OCTAJIbHBI-
M TEHOTUTIAMU B IpyIax 6osbHbIX. CTemneHb acconnanmm
FeHOTHIIOB ¥ 3a00JIEBAHUN XapaKTePU30BAIM € TOMOIIBIO
nokasaresst coornonrerns mancos (OR, odds ratio u 95-
MPOIIEHTHBIE JIOBEpUTEIbHbIC MHTepBasibl). CraTtucruyec-
Kyi0 00pabOTKy OCYIIECTBIISIA TIPU TIOMOIIM [TPOTPAMMBbI
InStat GraphPad (GraphPad Software Inc., La Jolla, CA,
USA): qist iporiopiiuii mpuMeHsiin TouHbiit Metoz Duiie-
pa (TM®), 1yt KOTMYIECTBEHHBIX TTOKa3aTesel (B 3aBHUCH-
MOCTH OT XapaKTepa paclipefieJIeHusI IoKa3arteseil) — Kpu-
tepuil Manna-YutHu wuiu  kpurtepuit ¢ CrbrojgeHTa.
JlocroBeprbiMu cuntasn passnaust npu p<0,05.

Pe3yabraThl 1 00CYK/IEHHE

Pacrnipe/iesieHust 4acToT B BIGOPKE GOJNBHBIX 110
SNP NRF2 rs6726395 cocrasuimmn: AA — 10,5%, AG
—51,2%, GG — 38,3% (N=86), 4TO COOTBETCTBOBA-
Jo 3akony Xapau-Baiin6Gepra (x*=1,035, p=0,309)
(puc. 2, a). Pacnpenenenust 4actoT B rpyiie 60Jb-
upix 1m0 SNP TLR9 rs352162 cocraBuaun: CC —

M LRl A CLT 25 IC/E

ey sagwes C

Puc. 1. dnekrpodoperpaMmma npoaAyKTOB aMILTH(UKAIUH.

Fig. 1. Electrophoregram of amplification products.

Note. a — NRF2 rs6726395. K — amplification control, 401 bps,
G — allele G, 275 bps, A — allele A, 168 bps. b — TLR9 rs352162.
K — amplification control, 360 bps, C — allele C, 232 bps, T —
allele T, 168 bps.

Ipumevanne. a — NRF2 rs6726395. K — koHTpoJib amMimpuka-
umn, 401 1., G — amnens G, 275 1., A — annens A, 168 1. b —
TLRY 1s352162. K — konrpous amimdukanuu, 360 .., C — ai-
aeab C, 232 m.u., T — amnens T, 168 m.m.

4. Reverse internal (R,) —
5 - ATTGCCAGGCCCACCCTCCG- 3°

DNA genotyping was conducted using tetraprimer poly-
merase chain reaction (PCR) [30]. The principle of the tech-
nique is as follows: two pairs of primers in one test tube con-
currently amplify both alleles, the mutant one and the normal
one, as well as control DNA fragment [31—35]. One pair of
primers (forward internal and reverse external) amplified one
allele, the second pair of primers (forward external and reverse
internal) amplified the another allele. Forward external and
reverse external primers amplified control DNA fragment.

Allele-specific amplicons were of different lengths and
were identified using gel electrophoresis. Allele-specific
PCR was performed using the programmable thermostat
GenAmp 9700 (Applied Biosystems, USA). The following
PCR setting modes were employed: for NRE2 rs6726395:
Td — 95°C, 30 sec, To — 61.4°C, 30 sec, Te — 72°C, 30 sec
(32 cycles), Te — 72°C followed with extension at 72°C for
7 minutes; for TLR9 1s352162: Td — 95°C, 30 sec, To —
64.2°C, 30 sec, Te — 72°C, 30 sec (32 cycles), Te — 72°C
followed with an extension at 72°C for 7 minutes.

The amplification products were separated using elec-
trophoresis in 2% agarose gel with subsequent UV trans-
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Puc. 2. Pacnpezenenue GOJbHBIX MO YACTOTAM T€HOTHIIOB 11O
CPaBHEHHUIO C IAHHBIMU MOMYJISIIUOHHBIX MCCIIEI0BaHUIT YacToT
BCTpeyaeMocTH (TpyIna CpaBHEHHs ).

Fig. 2. Patient distribution by genotype frequencies versus
population-based studies of frequencies occurrence (the con-
trol group).

Note. a — NRF2 rs6726395. Comparison versus the Caucasian
population data (control): AA — P=0.009, AG — P=0.211, GG —
P=0.422. b — TLR9 rs352162. Comparison versus the Caucasian
population data (control): CC — P=0.011, CT — P=0.006, TT —
P=0.642. The control group included the data from publicly avail-
able data from studies in the Caucasian population
(http://www.ncbi.nlm.nih.gov/projects/SNP).

Ipumeuanune. a — NRF2 rs6726395. CpaBHeHue ¢ JaHHBIMU 110
esponeoninoii momyssun: AA — P=0,009, AG — P=0,211, GG —
P=0,422. b — TLR9 1s352162. CpaBHeHue ¢ JJaHHBIMU 110 €BPOTIe-
ounnonn nomnyssaiun: CC — P=0,011, CT — P=0,006, TT —
P=0,642. Tpymma cpaBHeHUsT — JaHHble MyOIMIHO JOCTYITHBIX HC-
cIIe/I0BaHUI B €BPOTIEOUTHOT HOIY AT
(http://www.ncbi.nlm.nih.gov/projects/SNP). Patients — 6oJib-
Hble (Takxe [uist puc. 4, Tabi. 4); control group — rpyrnma cpaBHe-
Hus; genotypes — reHoTuIs; frequencies — yactorsl (Takke Jist
puc. 3, 5, 6; Tabu. 2, 4).

36,1%, CT — 34,9%, TT — 29,1% (n=86), uto He co-
oTBeTcTBYyeT 3akoHy Xapsu-Baitabepra (p=0,006)
(puc. 2, b). TIpu4uHBI JTAHHOTO PACXOKIEHUST HEU3-
BECTHBI, MTO-BUAUMOMY, 3((PEKT CBSA3AH C CEJNCKTUB-
HOCTBIO BBIOOPKH. TlosIydeHHbIe JaHHDIE HECKOJIBKO
OTJIMYAIOTCST OT TPYIIIbI CpaBHeHust (puc. 2, b), 4to,
BO3MOXKHO, SBJSETCH PE3YJBTATOM OTHOCHUTEIHHO
HeGOJIBIIIOTO pasMepa BhIOOPKH.

mittive imaging of the results (Fig. 1). Distribution of alle-
les frequencies for compliance with Hardy-Weinberg equi-
librium was evaluated by x* test. The study compared the
frequencies of homozygotes versus other genotypes in
patient groups. The degree of association between geno-
types and diseases was characterized using the odds ratio
(OR) and 95-percent confidence intervals. Statistic pro-
cessing was perofrmed using InStat GraphPad (GraphPad
Software Inc., La Jolla, CA, USA): for binary values, the
Fisher's exact test (FET) was employed; for quantitative
values, Mann-Whitney test or Student's ¢-test were
employed depending on distribution of variables.
Differences between groups (subgroups) were considered
significant at P<0.05.

Results and Discussion

Frequencies distributions of SNP NRF2
rs6726395 in patients were: AA — 10.5%, AG —
51.2%, GG — 38.3% (n=86), which corresponded to
the Hardy-Weinberg equilibrium (y3*=1.035,
P=0.309) (Fig. 2, a). Frequencies distributions of
SNP TLR9 rs352162 in patients were: CC — 36,1%,
CT — 34,9%, TT — 29,1% (n=86), which did not cor-
respond to the Hardy-Weinberg equilibrium
(P=0.006) (Fig. 2, b). The reasons for this disagree-
ment are unknown; the effect seems to be related to
sample selectivity. The data obtained somewhat dif-
fer from the comparison group (Fig. 2, b), which
might result from the relatively small sample size.

About a half of all patients (n=41) were patients
with septic shock. From the 11 patients with septic
shock among carriers of allele NRF2 GG (rs6726395),
10 died and only one survived. For the other 30 patients
with septic shock the figures are 11 and 19, respective-
ly. The data on Fig 3 demonstrate significantly higher
mortality rate in septic shock patients with genotype
NRF2 177238501A>G GG compared to septic shock
patients with genotypes NRF2 177238501A>G AA, AG
(OR=17,21, P<0.004, FET). Specificity was 0.950
(0.751—0.999), sensitivity was 0.476 (0.257—0.702),
positive predictive value (PPV) 0.909 (Fig. 3).

Groups of patients were identified, who
responded to treatment differently (see Materials
and Methods). The patients relatevily unresponsive
to the treatment during the first week of treatment
accounted for less than a half of the group (Table 2).

In the general group of patients, no reliable differ-
ence based on EVIWT values between different patients
with different genotypes of NRF2 was found (Fig. 4, a).
However, in patients of NRF2 177238501A>G GG
genotype, EVIWT values were reliably increased on day
7 of treatment compared to the first day of treatment.
The same regularity was discovered among patients
with genotype NRF2 177238501A>G GG and septic
shock. Patients without septic shock tended to have
higher EVIWT values (Fig. 4, b).

The data demonstrate that it is NRF2
177238501 A>G GG genetic variant that is associat-

OBINAA PEAHMMATOAOTI WS, 2016, 12; 4

www.reanimatology.com

13



14

. Original Observation

DOI:10.15360,/1813-9779-2016-4-8-23

Ta6imua 2. CpaBHenue yncia 60JbHbIX pa3au4yHbiX reHoTunoB NRF2 rs6726395 no kpurepuio yyBCTBUTEIbHOCTH K Jie-

YEHHUIO.

Table 2. Comparison of the Number of Patients of Different Genotypes of NRF2 rs6726395 Based on Responsiveness

to Treatment.

Genotypes Number of Patients, n (%)
All Septic Shock
Responsive Unresponsive Responsive Unresponsive
NRF2 177238501A>G GG 15 (45,5) 18 (54,5) 1(9,1) 10 (90,9)
NRF2 177238501A>G AG, AA 34 (64,2) 19 (35,8) 19 (63,3) 11 (36,7)
P (PFM) >0.05 0.0036
OR 17.273

IIpumeuanue. All — Bee; septic shock — cenmuecknii mok (taxske st puc. 4, 5; 1abi. 3, 4); responsive — 4yBCTBUTEIbHbIE K JIEYCHHIO; UNTe-

SpPONSive — Pe3UCTEeHTHBIE K JICYCHHUIO.

0O Dead M Survived
Genotypes

ner2ac,an N ]

NRF2GG [l |

0 50 100
Frequency, %

Puc. 3. BookuBaeMOCTb NPH CENTHYECKOM LIOKE Y GOJBHBIX C
pasiauunbiMu reHorunamu NRF2 rs6726395 (OR=17,21,
P=0,004, n=41).

Fig. 3. Septic shock survivability in patients having different
genotypes NRE2 rs6726395 (OR=17.21, P=0.004, n=41).
IIpumevanue. Survived — BoukuBime; dead — ymepie.

OxoJio moioBUHBL Beex GosbHBIX (n=41) co-
CTaBJsIIU OOJIbHBIE ¢ cenTrudeckuM 1mokom. Cpean
11 GONBHBIX € CENTUYECKUM IIOKOM U3 HOCUTEJen
autesis NRF2 GG (rs6726395) ymepau 10, BbiKuI
TOJIBKO ofiuH 60sbHON. Cpenn octanbHbiX 30 60JIb-
HBIX ¢ cenrTudeckuM mokoMm — 11 u 19 coorBeTcTBEH-
Ho. [Tosryyennbie nannbie yKa3pIBAIOT HA CYIIECTBEH-
HOE YBeJIMYEHUE JIETAILHOCTH CPeAnd OOJNBHBIX C
CENTUYCCKUM IIOKOM reHoTuIIa NRF2
177238501A>G GG 1o cpaBHEHUIO ¢ OONBHBIME C
mokoMm renotunioB NRF2 177238501A>G AA, AG
(OR=17,21, p<0,004, TM®). IIpu arom creruduy-
Hocth coctaBuaa 0,950 (0,751—0,999), uyscTBU-
teapHOCTH — 0,476 (0,257—0,702), MOT0KUTENbHOE
nporunoctudeckoe 3Hadenue (PPV, Positive
Predictive Value) — 0,909 (puc. 3).

Bbuin Bbijie/IeHbI TPYIIITBI OOJBHBIX, TIO-PA3HOMY
pearupyiomux Ha Jiedernue (cM. Marepuasisl 1 MeTO-
Jibl). Pe3ucTeHTHBIE K JIeYeHII0 OOBHBIX COCTABIISLIN
MeHbIIIE TTOJIOBUHBI U3 Beeil BBIOOPKH (TabJL. 2).

B o61ieii rpyiitie 60JIbHBIX JOCTOBEPHBIX OTJIU-
unii o okazaresto TBCBJI mesk iy pasHbIME 6OJIb-
HBIMU C  Pa3JMYHBIMU  reHoTunamu  NRF2
177238501A>G obGuapysxkeHno He ObuTO (puC. 4, Q).
Opnakxo, y OGompHbBIX ¢ reHotunoM NRF2
177238501A>G GG mnoxkazaresin MUBCBJI mocto-

12
10 /
O
B
g 6
=
------ NRF2 GG
4 — NRF2AG, AA
2
0
1 3 5 7
Day of treatment
b
NRF2 GG
18
16
14
P=0.027
E 12
2 P=0.03
S0 PO
N
6 P>0.05
4 —— All patients
Patients with septic shock
2 Patients without septicshock
0
1 3 5 7

Day of treatment

Puc. 4. Tunamuka usmenennst UBCBJI y 6osbHbix Ha 1—7 quu
JlevyeHus.

Fig. 4. EVLWI dynamics in patients on days 1—7 of treatment.
Note. a — Patients with different genotypes NRF2; b — Patients
with genotype NRF2 177238501A>G GG

IIpumeyanne. a —Bosbusie ¢ pazimaasivMu renotunamu NRF2; b
— Gosbabie ¢ renotunoM NRF2 177238501A>G GG. EVIWI —
MNBCBJI; day of treatment — cyrku sedenns; with/without —
¢/6e3 (Takke aas TabL. 3, 4).

ed with development of unresponsive edema, i.e. that
group of patients is prone to unfavorable course of
septic shock despite the intensive care.

Comparison of two groups of patients (NRF2
177238501A>G  GG-positive  versus  NRF2
177238501 A>G GG-negative) found no difference in
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Ta6amua 3. Cpenuue 3navenus no mkajie APACHE II y Gosbubix ¢ pasnnunbivu renotunamu NRE2 (£ crangapraoe

OTKJIOHEHHE).

Table 3. Mean APACHE II Values in Patients with Different NRF2 Genotypes (* standard deviation).

APACHE II Values in patients groups

all with septic shock without septic shock
NRF2 NRF2 NRF2 NRF2 NRF2 NRF?2
177238501 177238501 177238501 177238501 177238501 177238501
A>G GG A>G AG, AA A>G GG A>G AG, AA A>G GG A>G AG, AA
15,57+0,91 14,79+0,53 17,64+1,52 14,57+0,72 14,54+0,95 15,09+0,87
P>0.05, n=86 P=0.027 (t-test), n=41 P>0.05, n=45

Note. Mean APACHE 11 scores and mean errors are shown.

IIpumeuanue. Values in patients groups — sHauenust B TpyIiax 60abHbIX. [Ipegcrabienst cpeme 3nadenist 6amios 1o mkane APACHE 11

¢ OmMOKOI CPeTHeTO.

Ta6auua 4. Pacnpenenenne yactor redotunos NRF2 177238501 A>G cpeay GObHBIX ¢ HO30KOMHAIBHOI THEBMOHMEH

1 0e3 pa3BUBIIEACA HO30KOMHAILHON THEBMOHHUH.

Table 4. Distribution of NRF2 177238501 A>G Genotypes among Patients Who Developed Nosocomial Pneumonia

and Who Did Not Develop Nosocomial Pneumonia.

Genotypes

Patients

With Nosocomial Pneumonia

Without Nosocomial Pneumonia

NRF2 177238501A>G GG, (%) 16 (48.48)

17 (51.52)

NRF2 177238501A>G AG, AA, (%) 31 (58.49)

22 (4151)

Note. P=1.000 (FET).

IIpumeuanue. P=1,000 (TM®). Nosocomial Pneumonia — ro3okoMuajibHas MHEBMOHUSA (TaksKe /st puc. 6).

BEPHO MOBBIINAJINCH HA 7-11 JIeHb JIeUeHUsI 110 CpaBHe-
HUIO C TIEPBBIM JIHEM JIeUeHMsI. ITa 3aKOHOMEPHOCTD
Hanbosiee ObLTa BBIPAKEHA Y OOJIBHBIX C CEITUYEC-
KHMM IIOKOM. Y GOJIbHBIX 6€3 CeNTHYECKOro ImoKa 00-
Hapy/kKeHa TEHJEHIMS K IOBBIINIEHUIO YPOBHSI
MNBCBJI (puc. 4, b).

[lonyuentble paHHble YKa3bIBAIOT HA TO, YTO
umenno nasmune renotuna NRF2 177238501A>G GG
y OOJIBHBIX aCCOIMUPOBAHO C PA3BUTHEM OTEKA JieT-
KUX, PE3UCTEHTHOIO K JIEYEHUIO, T. €. JAHHAS TPYIIa
GOJIBHBIX XAPAKTEPHU3YETCST MPEAPACIIONOKEHHOCTHIO
K HeOJIaronpusiTHOMY TEYEHUIO CEMTUYECKOTO IOKa
HECMOTPsI HA IPEIIPUHSITOE UHTEHCUBHOE JiedeHue.

ITpu cpaBHeHuu AByX Tpymil 6osbHbIX (NRF2
177238501A>G GG-nonoxkutenbupix u  NRF2
177238501A>G GG-orpuiiaTeibHbIX) PA3IUIMil 10
mkase APACHE II me 6bL10 BbigaBiaeno. OpHaxo,
cpeu OOJIBHBIX ¢ CENITHYECKUM [IIOKOM Yy HOCUTEIEN
renotutia NRF2 177238501 A>G GG ormeuennt 60-
Jiee BbicOKue 3Hauvenus 1o mkajie APACHE 11
(p=0,027) (tab.. 3). TeHpeHIMSA K HOBbIIIEHNUIO 3HA-
yennit o mkane APACHE 11 y nHocuresieit renotuma
NRF2 177238501A>G GG nabuofanach B rpyiie
Bcex OOJIBHBIX, TOT/IAa KaK B IPyIIie OOJIbHBIX O€3 cell-
TUYECKOI'O LIOKA TeHeHIMs Oblia oOpaTHasi.

Takum 00pa3oM, MOBBIIIEHHAS JIETATHHOCTD
GOJIBHBIX € CENTUYEeCKOM HIOKOM reHotuna NRF2
177238501A>G GG wmosxer ObITh 00yCJIOBJIEHA
GOJIBIIEN CTEMEHBIO TSKECTU KIMHUYECKUX TIPOSIB-
stiennii o mkane APACHE.

Yacrorel renotunoB NRF2 177238501A>G
(GG, GA, AA) y 60JIbHBIX ¢ Pa3BUBIIEHCS HO30KO-

APACHE 1I values. However, in a subgroup of
patients with septic shock higher APACHE II values
were noted in patients with NRF2 177238501A>G
GG genotype (P=0.027, Table 3). The trend to exhib-
it higher APACHE 11 values in NRF2 177238501A>G
GG genotype patients was observed in the group of
all patients, however, in a subgroup of patients with-
out septic shock there was an opposite trend.

Therefore, increased mortality of patients with
septic shock who have NRF2 177238501A>G GG
genotype may be caused by higher severity of clinical
manifestations according to APACHE.

The frequencies of NRF2 177238501 A>G (GG,
GA, AA) genotypes in patients with developed noso-
comial pneumonia and without pneumonia did not
differ (Table 4).

Thereby, the association between the allele G
(177238501A>G) of NRF2 locus in homozygous
state and unfavorable course and outcome was a fea-
ture of patients with septic shock rather than noso-
comial pneumonia.

The analysis of combinations of the alleles of
TLRY 52218953T>C and NRF2 177238501A>G loci
in critically ill patients showed that among 12
patients who were simultaneously homozygous both
in NRF2 177238501A>G (GG) and TLRY
52218953T>C (CC), the only one patient developed
septic shock (Fig. 5).

However, in patients with no combination of
alleles, almost half of patients had developed septic
shock (P=0.004 with a Bonferroni correction
because of a two-locus model).
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Puc. 5. PasButie cenTuyeckoro moKa y GOJbHbIX ¢ Pas3inyHbl-
mu renoruniam NRF2 177238501 A>G u TLR9 52218953T>C.
Fig. 5. Development of septic shock in patients with different
genotypes of NRF2 177238501A>G and TLR9 52218953T>C.
Note. P=0.004 with a Bonferroni correction because of a two-
locus model.

IIpumeuanue. p=0,004, ¢ yuerom nonpasku Bonferroni na mc-
M0JIb30BaHMeE JIBYX JJOKYCOB. No — HeT (TKaxke /st puc. 6).

MUAJIBHOI ITHEBMOHUEN 1 €3 ITHEBMOHUHU HE Pa3Jiv-
qauch (Tabu. 4).

Takum 06pa3oM, TOJBKO JIjist TPYII GOJBHBIX C
CENTUYECKUM IIIOKOM, HO He HO30KOMUATIBHO MHEB-
MOHUel, Oblia xapakrepHa acconuanust amienun G
NRF2 177238501 A>G B roMO3UTOTHOM COCTOSTHUU C
HeOIATONPUSATHBIM TEYEHUEM U UCXOJOM.

IMpu usyuenun xomOGuHarmu ajuieseit TLR9
52218953T>C u NRF2 177238501 A>G y 60JIbHBIX €
KPUTHUYECKUMU COCTOSTHUSIMU ObLIO OOHAPYIKEHO,
410 13 12 GOJIbHBIX, OJIHOBPEMEHHO TOMO3UTOTHBIX 1
no NRF2 177238501A>G (GG) u mo TLR9
52218953T>C (CC) T01bKO y 0IHOTO GOJIBHOTO Pas-
BUJICST CETITHUECKUI TIOK (puc. 5).

ITpu atom y OOJNBHBIX, He HECYIIUX IaHHOU
KOMOUHAIIMN aJljiesiel, CeNTHYECKHIT 0K Pa3BHIICS
y nosioBuHb 60JbHBIX (p=0,004, ¢ yueToM MOMpaBKu
Bonferroni #a ucroJsib3oBaHue ABYX JIOKYCOB). ITO
MO3BOJISIET 110JIaraTh, YTO KOMOWHAIUST aJijiesieit
NRF2 177238501A>G GG u TLRY 52218953T>C
CC y ofiaux 1 Tex ke OOJIbHBIX 3AIUIINAET OT Pa3BU-
THUSI CENTUYECKOTO 110K, [|pyriuMu cjioBamu, pu co-
yetauuu asneneilt NRF2 177238501A>G GG, «He-
GJIATOTIPUSITHBIX>  [IJIST  Pa3BUTHUSL  CENTUYECKOTO
moxka, ¢ TLRY 52218953T>C CC 1ok npakruyecku
He pasBuBaetcs. VIHTepeCHO, 4To yacToTa 3ab0JieBa-
€MOCTbI0 HO30KOMHUAJIbHOW IHEBMOHUEH cpeaun
6osibHBIX ¢ coveranueM ajuieieil NRF2 GG/TLR9
CC 06bLra HUKe, 4eM 'y OOJIbHBIX, He UMEIOIIUX TAKO-
ro couetanus ajieneit (puc. 6).

Tak, cpeau 12 Gosbhbix ¢ reHorunom NRE2
177238501A>G GG/TLR9 52218953T>C CC noso-
KOMUAJIbHAST ITHEBMOHUS Pa3BUJIACH JIUIIb Y TPeEX,
TOT/Ia KaK cpein OOJIbHBIX C [PYTUMU TEHOTUITAME —
y 44 w3 74, coorBercrBernno (OR= 0,227, p=0,032,
6e3 yuera momnpasku Bonferroni).

Takum  ob6pasom, amreaun GG NRF2
177238501A>G B TOMO3UTOTHOM COCTOSTHUHU OTIpe-
JEJSTIOT HeGJIATONPUSITHOE TeYUeHUE U MCXOJ[ CENTH-

Puc. 6. 3aGoeBaeMOCTh HO30KOMUAIBLHON THEBMOHHEN Y GOJIb-
HBIX ¢ pa3nuuHbiMu renorunamu NRF2 177238501A>G u TLR9
52218953T>C.

Fig. 6. Occurrence of nosocomial pneumonia in patients with
different genotypes in NRF2 177238501A>G and TLR9
52218953T>C loci.

This fact suggests that the combination of specific
alleles of two loci, NRF2 177238501 A>G GG and TLR9
52218953T>C C, in the same patient protects against
the development of septic shock. In other words, when
alleles NRF2 177238501A>G GG, which are 'unfavor-
able' for the development of septic shock, are combined
with TLR9 52218953T>C CC, shock is not developing.
Interestingly, the occurrence of nosocomial pneumonia
among patients with a two-loci combination of alleles
NRF2 GG/TLRICC (177238501A>G/ 52218953T>C)
was lower than among patients who did not carry that
combination of alleles (Fig. 6).

Fig. 6 demonstrates that in 12 patients with
genotypes NRF2 177238501A>G  GG/TLR9
52218953T>C CC only 3 patients developed nosoco-
mial pneumonia, whereas in patients with other geno-
types — in 44 of 74, respectively (OR=0.227, P=0.032,
without Bonferroni correction).

Hence, homozygous alleles GG NRF2
177238501A>G determine the unfavorable course
and outcome of septic shock and, to a lesser degree,
nosocomial pneumonia, but only in combination
with alleles TLR9 52218953T>C CT or TLR9
52218953T>C TT. However, the combination of
alleles TLRY 52218953T>C CC in the same patients
with the 'unfavorable’ variant NRF2 177238501 A>G
GG protects against the development of septic shock
and nosocomial pneumonia.

Interestingly, genotype NRF2 GG (rs6726395)
is associated with decreased risk of wet age-related
macular degeneration [14]. Since oxidative stress
plays a role in pathogenesis of this disease [36], one
can suppose that particularly this genotype is associ-
ated with increased production of NRE2, the master
regulator of the transcription activity of cellular
antioxidative enzymes. During oxidative stress,
NREF2 translocates into the nucleus and interacts
with the antioxidant response element (ARE) pro-
moter regions to increase gene expression [37].

www.reanimatology.com

GENERAL REANIMATOLOGY, 2016, 12; 4



DOI:10.15360,/1813-9779-2016-4-8-23

OPTAI‘MHQ.AI)HBIC MCCACAOBAHMI

YEeCKOTO IMOKA M B MEHBIIEH CTeleHn — HO30KOMU-
AJTbHON MTHEBMOHUM, HO TOJBKO B COUETAHUU C aJLjie-
asmu - TLRY9  52218953T>C CT wumu TLRY
52218953T>C TT. IIpu aToM KOMOMHAIMS aJLjIeieit
TLR9 52218953T>C CC y onHuX U TeX Ke OOJbHBIX
¢ <«HebmaronpusiTHbIM»  BapuaHtoM  NRF2
177238501A>G GG 3amuiiaer ot pa3BUTHs CENTU-
YEeCKOTo 10Ka ¥ HO30KOMHUAIBHON ITHEBMOHUH.
WNurepecuo, uyto rtenotun NRF2 GG
(rs6726395) acconuupyercsi ¢ yMeHbIIEHUEM PUCKA
BO3HUKHOBEHUS BJIAKHOU (POPMBI BO3PACTHOI Jiere-
Hepaiuu cetdyatku [ 14]. ITockobKy OKUCTUTENbHBII
CTPECC UTPAeT POJib B IIATOTEHE3E HTOTO 3a00JIEBAHIIST
[36], MOXKHO TIPEATIONOKNUTD, YTO UMEHHO 3TOT TEHO-
TUIl aCCOIIMUPYETCsl C IIOBBIIIEHHON MPOAYKIMen
NRF2 — KJII09€BOTO PEryJsiTopa TPAHCKPUIITUOHHOM
AKTUBHOCTU aHTUOKUCJIUTETIBHBIX (PEPMEHTOB KJIET-
ku. Bo Bpems okucantenbHoro crpecca NRF2 TpaHc-
JIOIIUPYETCS B ANIPO U CBSA3BIBAETCS C IIPOMOTOPHBIMU
00J1aCTSIMU T€HOB aHTUOKCHJIAHT-4yBCTBUTEIHHBIX
anemenToB (antioxidant response elements, ARE),
YTO OmpenessieT MOBBIMIEHHYIO 9KCIIPECCUI0 TeHa
[37]. Cencuc compoBoxKAaETCS HEMOCTATOYHOCTHIO
AHTUOKCUIAHTHOM CUCTEMBI, YTO TIPUBOJIUT K COCTOS-
HUIO TIPOJOJKUTETbHOTO W HEKOHTPOJUPYEMOTO
OKHCJIUTEJBHOTO CTPecca U KIeTouHoi rubesu [38].
lenotunn NRF2 GG (rs6726395) accornumponan
C MaKCHUMAJbHBIM €KETOJHBIM MHaJieHueM oObeMa
(hopcupoBanHoro Boioxa y Kypuiabinmkos [39]. C
JIPYTOil CTOPOHDI, IAHHBINA TEHOTHIT CBSI3aH € OOJIb-
muM 00beMoM (hOPCUPOBAHHOTO BBIZIOXA 34 OJ[HY Ce-
kyHay [13]. I3amepeHust KOTMUecTBEHHBIX PA3IUUNii
ypoBHst skcrpeccun NRF2 y GOJIbHBIX Pa3JnuHBIX
FEHOTUIIOB TIO3BOJISIT MPUOIU3UTHCS K BHISICHEHUIO
MeXaHN3Ma acCOIMAIMK MOJUMOP(HBIX BApUAHTOB
NRF2 v Teyenus u ucxo/ia KPUTUUYECKUX COCTOSTHUI.
B sutepatype uMeroTCs JIaHHbIE O TOM, YTO Te-
Hetnueckwii Bapuant C B IPOMOTOPHOIT 00sracTu Te-
Ha NRF2 (-617 C/A) acconuupyercsi ¢ 60JIbIIei 9Kc-
npeccueii rena [40—42]. 3amena C na T B SNP NRF2
T336C MoxeT 3HAYUTENIBHO YMEHBITUTDH 3JKCIIPEC-
cuto rera NRF2 [43]. OpHako Mbl He OOHAPYKUIU B
JIUTEPAType MaHHBIX 00 ACCOIUAIUU KOJUYECTBEH-
HBIX ITapameTpoB aKciipeccun NRF2 u ucciemryemMoro
B Haieil pabore SNP (rs6726395) NRF2 B obsactu
mepBoro MHTpoHa. MOXKHO Tpeanosaratb, 4To ad-
(exr renorunra NRF2 177238501A>G GG B oTHo-
NIEHUU UCXO/IA CENITUYECKOTO MOKA ¥ PE3NCTEHTHOC-
TH K JICYEHUIO OTeKa JIeTKUX 00YCJIOBJIEH
HEPABHOBECHBIM CIIEIIJICHUEM JTAHHOTO WHTPOHHOTO
caiita ¢ JpyruMu IOJuUMOPGHBIMU caiiTaMu TeHa
(HampuMep, B poMOTOpHOIT obmactu NRF2), Hero-
CPEAICTBEHHO KOHTPOJUPYIOMUMHU  IKCIIPECCUTO
NRF2. Opnako, JaHHble, MOATBEPKIAAIONIE BHYTPU-
JIOKyCHOe HepaBHOBecHoe crenienne SNP NRF2
rs6726395 ¢ npyrumu SNP, orcyrersyior [39].
Hesb3st MCKIIIOYUTD U BO3MOXKHOU PeryJisiTop-
HOI pOJIM MHTPOHA, B KOTOPOM pactioyioskeH SNP, B

Sepsis is accompanied by anti-oxidant system insuf-
ficiency leading to continuous and uncontrolled
oxidative stress that results in cell death[38].

Genotype NRF2 GG (rs6726395) is associated
with maximum annual decrease of the forced expira-
tion volume in smokers [39]. On the other hand, this
genotype is connected with a larger forced expiration
volume per one second [13]. Measurements of quan-
titative differences in the level of NRF2 expression in
patients with different genotypes will allow getting
closer to defining the mechanism of influence of this
single nucleotide polymorphism on the course and
outcome of critical conditions.

There are reports that genetic variant C in the
promoter region of NRF2 (-617 C/A) gene is associ-
ated with higher expression of the gene [40—42].
Substitution of C by T in SNP NRF2 T336C may
considerably reduce expression of NRF2 [43].
However, we have found no published data on the
association between the quantitative parameters of
NREF2 expression and SNP (rs6726395) in the first
intron region of NRF2 studied in this work. It can be
surmised that the effect of genotype NRF2
177238501A>G GG on septic shock outcome and
unresponsiveness of lung edema to therapy is due to
non-equilibrium linkage of this intron site with other
polymorphic sites of the gene (for example, in the
promoter region of NRF2), directly controlling the
NRF2 expression. There are, however, no data con-
firming intra-locus non-equilibrium linkage of NRF2
rs6726395 SNP with other SNPs [39].

The probable regulatory role of the intron where
this SNP is located in gene expression cannot be
excluded. Tt is known that intron regions may partici-
pate in mRNA splicing and formation of secondary pre-
mRNA structures, thus affecting gene expression [44].
Other data suggest that different SNP alleles of NRF2
locus have a functional role in the regulation of NRF2
expression [40, 41]. Though this SNP is found in the
first intron of the gene, allelic variants did not correlate
with different levels of mRNA according to GENEVAR
database [45]. At the same time, GENEVAR uses data
obtained only in three types of cells (fibroblasts, lym-
phoblastoid cells andT cells). Therefore, one cannot
exclude that in alveolar macrophages, rs6726395
adversely affects the transcription activity of NRF2,
down-regulating the key enzymes of cytoprotection in
these cells [46]. Interestingly, in patients with chronic
obstructive pulmonary disease (COPD) the decreased
expression of NRF2 mRNA was found specifically in
macrophages [39, 47].

NRF2 gene product is an antagonist of the key
pro-inflammatory regulator, the transcription factor
NFkB. When the expression of NRF2 is increased, the
production of NFkB declines [48]. Since NFkB
evokes the inflammatory responses by innate immu-
nity cells, an increase in NRF2 expression might result
in reduced immune responses favoring the develop-
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SKCIIPeCCUn TeHOB. MI3BECTHO, YTO MHTPOHHbBIE 00JIa-
CTH MOTYT yd4acTBoBaTh B ciuraiicuire MPHK u B
opmupoBarr BTOpUYHBIX CTPYKTYp mpe-MPHK,
BJINSAS TE€M CAMbIM Ha 3KCIIPECCUIO T€HOB [44]. dtn
JTAHHbIC TTO3BOJIMJIN TIPEAIIOJIOKUATD, YTO PA3JUUHbIE
asten SNP NRE2 umerot (hyHKIMOHATBHOE 3HAYE-
Hue B peryssaiun arcnpeccunt NRF2 [40, 41]. Xors
Jnanubiii SNP HaxouTcst B IepBOM MHTPOHE TeHa, aJi-
JieJIbHbIC BAPUAHTBI HE KOPPEJUPOBAH C PA3JINIHbI-
mu yposasimu MPHK B cootBercTBun ¢ 6asoil jaH-
Heix GENEVAR [45]. Oxgnako B 6aze GENEVAR
UCTIOJB3YIOTCA JIAHHBIE, TTOJyYeHHbIE TTPU U3YYeHUN
TOJIBKO TPEX TUIIOB KJeTOK (hubpobractst, mMb0o06-
gacronzinbie 1 T-kuetkn). IloaTomy, He NCKIIOUEHO,
YTO B AJbBEOJIAPHBIX Makpodarax BapUaHT
rs6726395 HeraTUBHO BJIUSIET HA TPAHCKPUIIHOH-
HYI0 akTUBHOCTb NRF2, IPUBO/ISA K CHUKCHUIO B HUX
YPOBHS KJIIOUEBLIX (PePMEHTOB IIUTOTIPOTEKIIUN B yC-
JIOBUSIX OKCHZIAHTHOTO cTpecca [46]. inTepecHo, 4To
[PU XPOHUYECKOH OOCTPYKTHBHOU OOJIE3HU JIETKIX
(XOBJI) ormevaercs cHiskenune akcipeccuss MPHK
NRF2 umenno B Mmakpodarax [39, 47].

IIponykr rena NRF2 gBisgercsd aHTaroHUCTOM
KJTI0UEBOTO IPOBOCHAJIUTENBHOTO PETYAATOpa —
tpaHckpurimonHoro (akropa NFkB. TIpu moBbi-
HIEHHOM ypoBHe aKcripeccunt NRF2 cHUKaeTcs 1mpo-
nykimst NFkB [48]. Tak xak NFkB croco6erByer
Pa3BUTUIO BOCIIAJIMTENBHBIX PEAKI[Hil, 00YCIOBIEH-
HBIX aKTUBHOCTBIO KJIETOK BPOKJICHHOTO UMMYHUTE-
Ta, yBesandenue akcrpeccun NRF2 MOKeT TpUBECTH
K CHWDKEHUI0 UMMYHHOTO OTBETA, TIPEIPACIIOIaraeT K
PasBUTUIO MOJUOAKTEPUATLHON UH(MEKIUH, BKJIO-
yasi WH(EKINU, CBA3aHHbIC C OKa3aHUEM MEIUITIH-
cKOU moMoru (BHYTPUOOIbHUYHBIE HHPEKIUN) —
oJivH 13 HanuboJiee HeOIArONPUITHBIX (DAaKTOPOB TIPH
cernicuce. IloCKONbKY TIOBBIIEHHAS 9KCIIPECCHUS
NRF2 npuBOJUT K YMEHBIIEHNIO KOJTMYECTBA aKTUB-
ubix opm kuciaopoma (ADK) [49], cumwkenune ux
MPOAYKIIMY KJIETKAMU BPOKICHHOTO UMMYHHUTETA —
HeliTpoduiamu, Makpodaramu, IeHAPUTHBIMU KJIET-
KaMH, B MEHbIIEil CTelleHN 3alllUTUT OT OaKTepHuii
[50]. OT0 mpuBezseT K yBeIMUeHUIO GAKTEPUAIBHOIM
HATrPY3KH W YTSKEJEHUIO TEUYEHUS Celcuca BILIOTh
710 Pa3BUTUA CEIITUYECKOTO MOKA IO/l BO3/ICHCTBUEM
GOJIBIIETO KOJINYECTBA GAKTEPUAIBHBIX JHIOTOKCH-
HOB B IIUPKYJISAIINU.

Crieyer OTMETHTB, YTO JIEWKOIUTBI OOJBHBIX
reroruna TLR9 CC rs352162 mnpoayimpytot GoJibiie
DHOa 1pu cTuMyisiun GaKTEPUATHLHBIM JIUITOTO-
mucaxapuziom [10]. @HOa 3ammiaer ot pa3BuTHs
uHbEKIIMOHHOTO TIpoiiecca B jerkux [51]. NRE2, BbI-
CTynas He TOJBbKO B KAuecTBEe MHIYKTOPA aHTHOKCH-
JTAHTHOTO OTBETA, HO U KaK (haKTOp YCUJIEHUS IIPOTH-
BOBOCHATTUTEIHHON AKTUBHOCTU KJIETOK, MOKET
yCyryOUTh T€UEHUE CENTHYECKOTO MIOKA M CIOCOOCT-
BOBATh HEOJIATONPUSITHOMY HCXOAy [52—54]. MoskHO
10JIaTaTh, YTO UMEHHO MTO3TOMY TEHETUUECKUI Bapy-
ant NRF2 177238501A>G GG, npearnonoKuTenbHO

ment of polybacterial infection including healthcare
associated infection that is one of the most unfavor-
able factor in sepsis. Since increased expression of
NRF2 results in decreased quantity of reactive oxygen
species (ROS) [49], by the declined production of
ROS by innate immunity cells such as neutrophils,
macrophages, dendritic cells, would result in less pro-
tection against bacteria [50]. Enchanced bacterial
load may aggravate the course of sepsis up to the
development of septic shock due to increased bacter-
ial endotoxins in circulation.

It should be noted that leukocytes of patients
with TLR9 CC 1s352162 genotype produce more
TNFa when stimulated by bacterial lipopolysaccha-
ride [10]. TNFa protects against development of pul-
monary infection process [51]. NRF2, acting not only
as anti-oxidant response inducer, but as a factor inten-
sifying cellular anti-inflammatory activity, may aggra-
vate the course of septic shock and promote the unfa-
vorable outcome [52—54]. One can suppose this to be
the reason why the variant NRF2 177238501A>G
GG, by presumably promoting excessive anti-inflam-
matory activity, leads to excessive suppression of
immune responses followed by unfavorable course and
outcome of septic shock [55]. On the other hand, since
immune cells of the TLR9 52218953T>C CC patients
have a better infection protection potential, the com-
bination of genotypes NRF2 177238501A>G
GG/TLR9 52218953T>C CC is favorable during
infection complications in critical illness.

There may be additional mechanisms explain-
ing the discovered phenomenon. For instance, con-
tribution of TLR9 molecules in restoration of intes-
tine epithelium after treatment with sodium dodecyl
sulfate and cytoprotective modulation of production
of mitochondrial ATP in cardiomyocytes and neu-
rons has been shown [8, 44, 56]. These data suggest
that cytoprotective function of TLRY might also con-
tributes to proitection of cells from excessive cellular
stress in septic shock.

It cannot be excluded that the unfavorable
effect of GG NRF2 (rs6726395) alleles in patients
with critical illness and infection is caused by more
complex mechanisms of NRF2 expression activation.
On the one hand, transcription factor NRF2 induces
expression of antioxidant enzymes, protecting cells
from oxidative stress. On the other hand, there are
evidence that when a critical threshold of ROS con-
tent in the cell is is increasing up to a sertain critical
threshold, NRF2 stimulates expression of Kruppel-
like factor 9 (KLF9) transcription factor, which
results in further increase of ROS production and
cell death [57]. Tt cannot be excluded that the sup-
posedly increased activity of NRF2 in septic shock
patients of NRF2 177238501A>G GG (1s6726395)
genotype paradoxically leads to excessive produc-
tion of ROS, assisting development of more severe
MOF and lethal outcome. Interestingly, data analy-
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OPTAI‘MHQ.AI)HBIC MCCACAOBAHMI

c11oco6CeTBYsT M30BITOUHOM TPOTUBOBOCITATIATEIBHOM
AKTUBHOCTH, TPUBOJUT K UBJIUIITHEMY IOJABJIEHUIO
UMMYHHBIX PEAKITUIT ¢ TOCJIEYOIIUM HEOIarOmpUsIT-
HBIM TEYEHNEM U MCXOIOM CETITUIECKOTO 1ToKa [55]. C
JIPYroil CTOPOHBI, TTOCKOJbKY HUMMYHHBbIE KJIETKH
6osbHbIX TLRY 52218953T>C CC HecyT Jsiydriuii m1o-
TEHIIUAJT 3aIUThI OT HHMEKIIK, KOMOUHAIUS TEHOTH-
noB NRF2 177238501A>G GG/TLR9 52218953T>C
CC sBisiercst GJaronpusiTHON PU UH(MEKITMOHHBIX
OCJIO’KHEHUSIX KPUTUYECKUX COCTOSTHIIA.

Bo3MOXHBI U OTIOHUTETHHBIE MEXAHU3MbI,
oOBsICHSIOMTIE OOHAPYKEHHDII (heHOMeH. Tak, moka-
3aH BKJaj MoJieKysl TLRY B BoccTaHOBJIEHUU STIUTE-
JIUSL KUIEeYHUKa 1ocjie 00paboTKU A0AeIICyIb(ha-
TOM HATPUS ¥ IUTONPOTEKTUBHON MOIYJISIIUN
MPOAYKIIMH MuToxoHapuaabHoit AT® B Kapanomu-
onuTax u Heiiponax [8, 44, 56]. [loatomy MoxHO 110-
Jlarath, 4To 1uTonporektuBHas ¢hyuking TLRY BHO-
CHUT CBOI BKJIajl B 3alllUTy KJETOK OT U30OBITOYHOTO
cTpecca MpH CENTUIECKOM IIOKE.

He uckioueHo, uto HeOJArOMPUSTHBIN 3-
dexr amreneit GG NRF2 (rs6726395) y G0JbHBIX ¢
KPUTHYCEKUMU COCTOSTHUSIMU U uH(beKuneid 00yc-
JioBJieH GoJiee CJIOKHBIMU MEXaHU3MAMU aKTHUBa-
uu akcnpeccun NRF2. C ofiHOI CTOPOHBI, TPaHC-
KpuniuonHeii  ¢axrop NRF2 unaynupyer
9KCIIPECCUI0 AHTUOOKCHIAHTHBIX (hEPMEHTOB, 3a-
MUIAs KJIETKH OT OKHUCJIUTeNbHOro crpecca. C
JIPYTOI CTOPOHDI, UMEIOTCSI IAaHHbBIE O TOM, YTO IIPU
JNOCTUKEHUHU OIMpPeNeIeHHOT0 KPUTHYECKOTO MOPOo-
ra conepxanusg ROS B kietke, NRF2 ctumynupyer
9KCIPECCUI0  TPAHCKPUIIUMOHHOTO  (hakTopa
Kruppel-mogo6uoro dakropa 9 (KLF9), uro mnpu-
BOAUT K [AJbHENIIeMy yBeJIMYEHUIO IIPOLYKIIUN
ROS u rubenu xnerku [57]. He uckiaoueHo, 4To
npezroJaraeMast HOBbIIIIEHHAS aKTUBHOCTD NRF2 'y
6oabHbix reHoruna NRF2 177238501A>G GG
(rs6726395) ¢ centuyecKuM MIOKOM apaIOKCATb-
HO MPUBOJUT K Ype3aMepHo# npoaykiuu ROS, cro-
cobcTByOIIEll pazBuTHIO OoJice BHIPAKEHHOI 1M0-
JIMOPTraHHON HEJIOCTATOYHOCTH U JIeTAJbHOMY
ucxony. MurepecHo, 4To aHaan3 AaHHBIX [TOKA3aJ
TEHJICHIIUIO K 00Jiee HUBKUM 3HAYEHUSIM 110 IIKaJIe
SOFA y 6Gosbabix ¢ KoMOuHanueil amieneir TLR9
52218953T>C CC NRF2 177238501A>G GG mno
cpaBHeHuio co 3HaueHusiMu SOFA y GOJbHBIX ¢
npyrumu reHotunamu (cpexnue 3nadenus SOFA
(co cranmapTHOl omnbKON) cocrasuim: 5,739 +0,4
B rpymnime GoibHbIX ¢ reHotunamu TLRY
52218953T>C CT, TT/NRF2 177238501 A>G AG,
AA u 4,9 +0,7 B rpynme GOJBHBIX € TEHOTHUIIOM
TLRY 52218953T>C CC/NRF2 177238501A>G
GG, coorerctBenno, P>0,05). 9Tu gaHHbIE TO-
TBEPIKAAIOT TOJIOKEHUE O TOM, YTO JaHHAST KOMOU-
HAI[Us SBJSETCS OJArONPUSTHOW [T TedeHUst
KPUTUUYECKUX cOocTosTHUU. [lampHelinine uccieno-
BaHUsI ¢ UCIOJb30BAHUEM OOJIBIIETO YHCJIA TATlH-
€HTOB MTOMOTYT TIOATBEPAUTH KINHUIECKOE 3HAYE-

sis has shown a trend to lower SOFA scores in
patients with a combination of TLR9 52218953T>C
CC / NRF2 177238501 A>G GG alleles compared to
SOFA scores in patients of other genotypes (mean
SOFA scores (including the standard error) equaled
to: 5.739 0.4 in the group of patients of genotypes
TLR9 52218953T>C CT, TT/NRF2 177238501 A>G
AG, AA, versus 4.9 £0.7 in the group of patients of a
genotype TLR9  52218953T>C  CC/NRF2
177238501A>G GG, respectively, P>0.05). These
data support the thesis that this composition is
favorable for the course of critical conditions.
Further investigations involving a larger number of
patients may confirm the clinical significance of this
combination for the course and outcome of critical
conditions.

Future studies of quantitative differences in the
level of expression of TLR9, molecular targets NRF2,
and other genes in the cells of septic shock patients,
differed by on allele variants of these loci, should
detail the mechanism of cytoprotection by combina-
tion of alleles in septic shock patients and determine
novel potential molecular targets to decrease the
unfavorable outcomes in infection-associated critical
illness.

Conclusion

The data suggest that allele variants NRF2
rs6726395 (177238501A>G) and TLRY rs352162
(52218953T>C) are candidate predictive markers of
the course and outcome of critical illness complicat-
ed by infection:

1) NRF2 177238501 A>G GG is associated with
higher mortality during septic shock compared to
carriers of genotypes NRF2 177238501A>G AG, AA;

2) NRF? 177238501A>G GG/TLRY
52218953T>C CC combination of genotypes pro-
tects against the development of septic shock and
nosocomial pneumonia.

The study was in part supported by RFBR
grant No.16-04-01541 (to V. M. Pisarev).

HUE JaHHOW KOMOWHAIIUU JIJIST TEYEHUs U UCXOJa
KPUTHYECKUX COCTOSTHUM.

Bymymue nceieoBanns KOTMYECTBEHHBIX Pa3-
JUYWH 10 ypoBHIO akcmipeccuu TLRY, MoJiekysp-
HBIX MuliieHelrt NRF2 v psija APYTUX TEHOB B KJIETKAX
GOJIBHBIX € CENITUYECKUM TIIOKOM, OTJIHYAIOIIUXCST TIO
AJJIEJIbHBIM BAPUAHTAM 9THX JIOKYCOB, TI03BOJIUT GO-
Jiee TOYHO BBIACHUTD MEXaHU3M ITUTOMPOTEKTUBHOTO
JeiicTBUS KOMOMHALIMU ajijiesieil TIPU CeNTHYECKOM
HIOKE U OIPE/ICIUTD HOBBIE TIOTEHIIMAIbHBIC MOJICKY -
JIAPHbIC MUIICHU, BO3/IEHCTBUE HA KOTOPbIE MTOMO-
JKET CHU3UTH HEOJIATONPUSATHBIE UCXObI KPUTHYEC-
KUX COCTOSTHUI, OCJIOKHEHHbBIX NUH(pEKITUEN.
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3axiaoueHue

[TonyueHnHble AaHHBIE MO3BOJIAIOT MOJATATD,
4TO ajuiesibubie Bapuantel NRF2 rs6726395 u TLRY
rs$352162 ABASIOTCS KaHAUAATHBIMU IIPOTHOCTUYEC-
KM MapKepaM# TeUyeHUsS U MCXOJa KPUTUYECKUX
COCTOSTHUH, OCJIO}KHEHHBIX UH(EKITUEN:

1) NRF2 177238501 A>G GG acconmmpyercs ¢
MOBBINIEHHON CMEPTHOCTBIO TPU CETITUYECKOM ITOKE
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OBbIMIAA PEAHUMATOJOI'UA

HayuHo-npakTuueckuii sxypHaun «O01ast peaHMaToJIOT s>,
Bxosiuii B epeveni BAK P, npennaznauen /15 Bpaueil aHeCTe3M0JI0T0B-PeaHMATOIOTOB
1 HAYYHBIX COTPY/IHUKOB.

Tematuka JKypHaJia: I1aToretes, KJIMHUKa, INarioCTukKa, jiedeHune, HpO(pI/IJIaKTI/IKa 1 IIaTOJIOI'N4YeCKasA aHaTo-
MUA KPUTUYECKUX, TEPMUHAJBHBIX 1 TTIOCTPEAHNMAITMOHHDBIX COCTOSTHUIA. BOHpOCI)I OKa3aHus [[OI‘OCHHTaJIbHOﬁ 11o-
MO IPY KPUTUYECKUX COCTOAHUAX. BOHDOCBI O6y‘{eHI/IH HacCeJIeHUA 1 MEJUIIUHCKOTO IIEpCOHaJIa IIpUeMaM OKa-
3aHUS HEOTJIOKHOI TIOMOIIH TIPU KPUTUYECKUX COCTOAHUAX.

Aynuropus: jieueOHbIe YUPEKICHUST; BhICIIME yueOHbIE 3aBeICHUS MEUIIUHCKOTO NPOMUIIST; MEUIIUHCKUE
YUPEKIEHUS OCIeUIITIOMHOTO 0OpasoBanusi, MeepaibHble U PErUMOHAIbHBIE OPraHbl YIIPABJIECHUS 3[PABOOXPA-
HeHUeM, MeUINHCKIE HayYHO-UCCIeI0BATENbCKIE WHCTUTYThI; MEAUIIMHCKIE OUOTMOTEKN.

MMOAIINCKA

B 11060M IOYTOBOM OTZ€JIEHHH CBSA3HU MO KaTasiory «Pocneyarss>

e unHjexc 46338 — it UHIUBUYaJIbHbIX TIOAITUCUYNKOB
e mHeKC 46339 — I MpeAnpUSATHIL 1 OpTaHU3aAIUi
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TOPMO3HBIE UHTEPHEPOHbBI HEOKOPTEKCA YEJIOBEKA
ITOCJIE KIMHNYECKOU CMEPTU

B. A. Axynunus, C. C. Crenanos, A. B. Mbinnk, A. C. Crenanos, B. C. PagymoBckuii

OMCKuUii TOCyIapCTBEHHbIIH MeIMIIMHCKUI yHIUBepcuTeT Munsipasa Poccun,
Poccus, 644099, r. Omck, yi. Jlennna, a. 12

Inhibitory Interneurons of The Human Neocortex after Clinical Death

V. A. Akulinin, S. S. Stepanov, A. V. Mytsik, A. S. Stepanov, V. S. Rasumovsky

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

Iesb: M3yuenne KOJMYECTBA U CTPYKTYPBI HHTEPHEHPOHOB B Pa3HbIX 00JIACTSIX KOPBI TOJOBHOTO MO3Ta YeJio-
BeKa IT0cJie OCTAHOBKH cepra (KJINHNYIecKas CMepTh).

Marepuasu u metoapl. OctoBHas rpyimna (7="7, My>KUMHbBI ) TIAIIMEHTDI, IEPEKUBIITIE OCTAHOBKY CEplla 1 yMep-
e nio3:xke (depe3 7—10 m 70—90 cyT) oT OBTOPHOI OCTPOIl cepednoil HeoctTatounocT. KoHTposibHas rpytma
(n=4, My>xuuHbl) morubIine B pe3yJbraTe HecuyacTHbIX ciiydaeB. C UCIOJIb30BAHMEM CBETOBOU U KOH(POKAIbHOI
MUKPOCKOIIUY TIPOBEIEH TUCTOJIOTHYECKHi 1 MopdomeTpudecknii anain3 420 mosieit 3pennst HeokopTexca (OKpa-
cka o Huceumo, na kansounaun D28k u weiiponentuzn Y).

Pesyabratel. Y yMepiinx 06enx rpyIiil MOATBEPAUIN HATUYNE B HEOKOPTEKCE BCEX TITABHBIX THUITOB MHTEP-
HeWPOHOB (KOp3WHYaThIe, KIeTKH MapTUHOTTH U HelporanadhopMHble THTEPHEHPOHBI), B COOTBETCTBUU C
MOPGhOTOrHel UX Tesl U JEHAPUTHBIX OTPOCTKOB. IIpn 9TOM KoMM4ecTBO KambOuHanH- 1 NPY-no3uTtuBHbIx
HEPOHOB HEOKOPTEKca ObLIO OJMHAKOBBIM B KOHTPOJIE M B IIOCTPEAHUMAIIMOHHOM Ttepuoje. OnHAKO, 1M0JIst
KaabOUHAUH- U NPY-1I03UTHBHBIX CTPYKTYD, BKJIIOYasi TeJia HEPOHOB U WX JEHAPUTHI, ObLIN 3HAYUTETHHO
Gouibiiie B 06pa3iiax OCHOBHON TPYIIIIBI, 4eM B KOHTPoJIe. MakcumaibHoe yBeanderue ooIe miomapn Kaib-
OUHAMH-TIO3UTUBHBIX CTPYKTYP Habaoganock yepes 90 cyT mnoce kianHndeckoit cmepru. [Lnomans NPY-1o-
3UTUBHBIX CTPYKTYP Obliia GoJIble, YeM B KOHTPOJIE, YIKE Uepe3 7 CyT 1OCJIe 0KUBJACHUS 1 OCTAJIACh HA 9TOM
yposHze yepe3 90 cyT.

BbIBOI[. Harmmm HaXO/IKN CBUIETEJIbCTBYIOT 06 yYBeJIMYEHUU ITOCJIE KJINHIYECKOI CMEPTHU dKCIIpeCCUmn KaJIbOMH-
JMHa 1 NPY B HEOKOPTEKCE YEJIOBCKA, YTO PACCMATPUBACTCA KaK KOMIIEHCATOPHAasA PEaKINA HEITOBPEKIACHHDIX
TOPMO3HBIX KOPKOBBIX I/IHTepHeprOHOB, HalpaBJIeHHAas Ha 3alllUTy MO3Ta OT UIIIEMUH.

Kmouesvle crosa: kiunuveckas cmepmo; 4eiosex; HeoKopmexc; mopMosHvie unmepHeuponvl; karvoundun D28k;
neuponenmud Y

Objective: to analyze the human neocortex interneurons (areas 4, 10, 17 and 21 by Brodmann) after cardiac
arrest (clinical death).

Materials and methods. The main group included patients (7=7, men) who survived 7—10 days and 70—90
days after cardiac arrest and later died due to heart failure. The control group (z=4, men) included individuals
after sudden fatal accidents. The morphometric and histological analysis of 420 neocortical fields (Nissl-staining,
calbindin D28k, neuropeptide Y) was performed using light and confocal microscopy.

Results. We verified all main types of interneurons (Basket, Martinotti, and neurogliaform interneurons) in
neocortex based on the morphology of their bodies and dendritic processes in both groups. The number of cal-
bindin- and NPY-positive neurons in the neocortex was similar in the control and in the postoperative period.
However, calbindin- and NPY-immunopositive structure fields including neuronal cell bodies and their dendrites
were significantly more represented in neocortex of patients from the main group. Maximum increase in common
square in the relative areas of calbindin-immunopositive structures was observed 90 days after ischemia. The
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squares of NPY-immunopositive fields became larger seven days after resuscitation and remained increased on 90th

day post-resuscitation.

Conclusion. Our findings demonstrate an increase of calbindin and NPY expression in human neocortex after
clinical death, which can be explained by a compensatory reaction of undamaged inhibitory cortical interneurons

directed to protectbrain from ischemia.

Key words: clinical death; man; neocortex, inhibitory interneurons, calbindin D28k; neuropeptide Y
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BBenenne

Hanmunie TOpMO3HBIX MHTEPHEHPOHOB MOKa3a-
HO BO BcexX (€3 MCKJIIOUEHHUST CJI0SIX HEOKOPTEKCa, T
OHU ABJISAIOTCS TTOCTOSHHBIM KOMIIOHEHTOM JIOKAJTh-
HBIX MeKHelponubix 1ereit [1]. @opma u pasmepsr
TeJa, XapakTep pPas3BeTBJIECHUS W JJINHA OTPOCTKOB
Pa3JINYHBIX MUHTEPHEHPOHOB CYIIECTBEHHO OTJIMYA-
I0TCS ¥, BEPOSTHO, 3aBUCAT OT (DYHKITUU KOHKPETHO-
ro Heiipona |2, 3].

B HeokopTekce MIEKOTMUTAIONINX TOPMO3HBIE
UHTEPHENUPOHBI IPENCTABISIIOT c060il pasHOPOJI-
HYIO MOTYJISAINI0 HEITMPAMU/IHBIX KJIETOK, CO/lepKa-
mux Meguarop TAMK, komenuaTopbl u Heiiporier-
THJBI (COMATOCTATHH, KAJILOUH/IUH, TAPBATIbOYMUH,
KaJTbPETUHWH, XOJTCIIMCTOKUHUH U HeHporenTus Y)
[3—6]. TAMK-aprudeckue TOpMO3HbBIE WHTEPHCH-
POHBI KOPbI B HEHPOXUMUYECKOM OTHOIIEHUHN HEO-
IuHakoBbl. B neoxoprexce 20—25% unrepueiipo-
HOB 39KCIIpeccupyer mnapBaibOymun, 45—50% —
kanpperruaut u 20—25% — kanpOuHaut [ 3].

ITo manneim C. Aoki u V. M. Pickel [7], B kope
rosoBHOTO Mo3ra Heiiporientun Y (NPY) comepsxut-
s IPEUMYTIECTBEHHO B TOPMO3HBIX MHTEPHEHPOHAX
n cocraBisier 1—2% Bcex ee HeliponoB. CremoBa-
tesibHO, upenTudukannsg NPY MoxeT ObITh UCIOJIb-
30BaHa I aHAJIN3a KOPKOBBIX TOPMO3HBIX MHTEP-
HeiiponoB [3, 8]. Takum ob6paszom, aHTHTEJNA K
kaapOuHauay U NPY MoryT ucrosib3oBaTbhCs st
UACHTU(PUKAIIMI TOPMO3HBIX UHTEPHEHPOHOB KOPBI
TOJIOBHOTO Mo3ra uesioeka [9, 10].

[Tpormrbie MosieKyISpHBIE 1 MOphOMeTpuYec-
KHUe MCCIeIOBAaHUS MOKA3aJIM CYIIECTBEHHYIO POJIb
Kak BO30YKIAMOIINX, TAK ¥ TOPMO3HBIX MHTEPHEN-
POHOB B PEaKIMU W PEOPraHM3aluid KOPKOBOHU U
CyOKOPTUKAJIBHOIT ceTell ocie OBPEKIEHUS TOJI0-
BHOTO MO3Ta W B PAa3BUTHUH TATOJIOTHH TOJOBHOTO
mo3ra [4, 11, 12].

[lesp ucceoBanns — U3yd4eHne KOJUIeCTBA U
CTPYKTYPBI HHTEPHEHPOHOB B Pa3HbIX 00JIACTSX KO-
pPBbI TOJIOBHOTO MO3Ta 4YeJIOBEKa I10CJe OCTAHOBKU
cep/ia (KJIMHUYECKask CMEPTD).

Marepuan u MeTO/bI

B wuccaenoBanye ObLIN BKIOYEHbI MyKunHbl (n=11,
BospacT — 58—70 Jietr) 6e3 IPeAIEeCTBYOIUX HEBPOJIOTU-
yeckux 3a0oseBanuil. OCHOBHAS IPYIIA COCTOSLIA U3 CEMU
MAIMEeHTOB, MEePEHECHTNX OCTAHOBKY cepia (KIMHudec-
Kasi CMePTh), YCIENIHO PeaHUMHUPOBAHHBIX M yMEPIIUX

Introduction

The presence of inhibitory interneurons has
been previously demonstrated in all layers of neocor-
tex as a constant component of local interneuron
networks [1]. The shape, body size, character of
branching, and the length of processes in various
interneurons are significantly different and depend
on specific neuron function |2, 3].

In the mammalian neocortex, the inhibitory
interneurons are present by a heterogeneous popula-
tion of non-pyramidal cells, containing GABA neu-
rotransmitters, co-mediators, and neuropeptides
(somatostatin, calbindin, parvalbumin, calretinin,
cholecystokinin, and NPY) [3—6]. GABA-ergic
inhibitory cortical interneurons are non-homolo-
gous in neurochemical aspect. About 20—25% of
interneurons in neocortex express parvalbumin,
45—50% express calretinine, and 20—25% of them
express calbindin [3].

According to Aoki et al [7], cortical inhibitory
interneurons contain mainly NPY and constitute
1—2% of all neurons in neocortex. Therefore, the
identification of NPY can be used to analyze corti-
cal inhibitory interneurons [3, 8]. Thus, Cal and
NPY antibodies can be used for identification of
inhibitory interneurons in the human cerebral cor-
tex |9, 10].

Previous molecular and morphometric studies
showed the significant roles of both excitatory and
inhibitory interneurons in reaction and reorganization
of cortical and subcortical network after brain injury
and in developmental brain pathology [4, 11, 12].

The purpose of this study was analyze the amount
and structure of interneurons in different human neo-
cortical areas after cardiac arrest (clinical death).

Materials and Methods

Patients without previous history of neurologic dis-
ease were included in the study. 11 patients (males, age
58—70 years) were investigated. The group of interest,
patients with the clinical death, included seven patients
who had suffered from cardiac arrest and successfully
resuscitated; later these patients died from an acute fatal
cardiac failure 7—10, 70—90 days after clinical death. In all
cases the resuscitation included artificial ventilation, oxy-
gen, and medications to enhance cardiac function. Four
patients who died from accidents served as controls. The
study protocol was approved by the ethical committee of
the Omsk State Medical University [13].
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M033Ke B Pe3YJIbTaTe OCTPOI CepAeYHON HeJJOCTATOUHOCTH
yepe3 7—10 u 70—90 cyT mocse kiuaMIeckoi cMepTr. Bo
BCEX CJy4asix pPeaHuMalusi BKJIOYAJa MCKYCCTBEHHYIO
BEHTHJISIIMIO JIETKUX W JIEKAPCTBEHHBIE IPeNnaparel, YCHU-
auBaBie GYHKIWIO cepiedyHoil pedrtesbHocTH. KOH-
TpoJibHas rpyiia (7=4) cocrosiia u3 norubIux B Pe3yJib-
TaTe HECYACTHBIX CiIydyaeB. VlcciemoBaTerbCkmii IPOTOKOJ
o106pen aTudeckuM KoMuTetoM OMCKOTO TOCYIapCTBeH-
HOTO MEIMIIMHCKOTO yHUBepcuTeta [13].

CrBoJIOBBIE (DYHKITMH TOJTOBHOTO MO3Ta OBLIH BOCCTA-
HOBJICHBI Y TIAIIMEHTOB B TeueHHe 2—3 MUHYT II0CJIE pea-
HUMAaIUK. 3aTeM TAlMeHThl ObLIM TPAHCIIOPTUPOBAHBI B
HaJIaThl THTEHCUBHOI TepaIu, rie ITOCTOSTHHO KOHTPOJIH-
POBAJIN ¥ MOJJIEP’KUBAIN B TIpe/ie/lax HOPMaJIbHBIX 3HaUe-
HUil ocHOBHbIe (dusnosornyeckue mapamerpsl. Coracue
Ha 3a00p TKaHEl M0JIyYeHO Y POJACTBEHHUKOB.

AyTorCUITHBIN MAaTepUaJ B3AT B TeUeHUE MePBbIX 24 da-
COB ¢ MOMEHTA KOHCTaTaI[iu GHOIOTHYeCKOil cMepTH. Db
MCcCITeIoBaHbI [BUTaTeTbHas (11oJte 4), Bucounas (momue 21),
so6mast (mosre 10) u 3aputenbras (ose 17) Kopa ToJ0BHOTO
mosra (KTM). DparmeHThl TKaHeil B MOATOTOBUTEIBHOM
6s10ke pazmepom 20X10X10 MM 1orpysKaiu B 4% pactBop
napadopmaibaernga ¢ 0,1 M dpocharabiv 6ydepom ipu pH
7,4 v XpaHWJIN B 9TOM PACTBOPE B XOJIOJUIIbHUKE ITPU TEM-
nepatype 4°C. Cpessr TommuHoit 10 m genamm Bo ¢pon-
TAJIBHOM TIJIIOCKOCTH Yepe3 BCe CJION KOPbI Ha 3aMOPakiBa-
fommem kpuoctare (Cryostat, Leica, Germany). Yactb
cpes3oB Oblta okpairena no Huccmo (Kpe3uiaBuoser) st
BUBYyaIM3alK CJI0EB ¥ 00Ielt TTocI0iiHoi MopdoMeTpuye-
cKkoii xapakrepucTtuku HeliponoB KI'M.

[Tocae npennkybanuu B (ocdarnom Gydepe cpesbl
06pabaThIBaIN IJIsI HEIPSIMON NMMYHO(MITYOPECIICHITHH ¢
MCIIOJTb30BAHNEM TIEPBUYHBIX MOHOKJIOHAJIBHBIX AHTHUTEN
(Calbindin D28k; SWant, Swissantibodies, Switzerland,
diluted 1:400 and Neuropeptide Y, NPY; SigmaChemicals,
St.Louis, USA; diluted 1:8000). 3atem cpesbl nHKYOUPO-
BAJI CO BTOPUYHBIMU aHTUTeTaMu (Sigma) B pa3BesieHnn
1:200 B 0,1 M (docdarnom Oydepe, conepxkamum 0,3%
Tpuron X100, B Teuenue 2—3 4 11pu KOMHATHOI TeMIiepa-
type. Ilocie npombiBku cpesbl unky6uposaiu ¢ FITC-
KOHBIOTUPOBAHHBIM  cTpentaBuguHoM  (Amersham,
Buckinghamshire, UK) B passezernu 1:200 B TemuoTre B
Teyenne 1—2 4 Ipu KOMHATHOH TeMIepaType, IPOMBIBAIN
B (hocarHom OGydepe. 3aTeM Bee cpesbl MOHTHPOBAIM HA
MPEJIMETHBIE CTEKJIA C TJIUIEPUHOM.

VIMMYHOTHCTOXMMHUYECKHUE TTPENapaThl IPOCMaTPpHUBa-
scpb Ha BioRad MRC 600 kondokanibHOM JIa3epHOM CKa-
HUPYIOIEM MUKPOCKOIIE, MPUCOeIMHEHHOM K duryopec-
nentHomy Mmukpockony Nikon FXA. Onrumaibrbie
YCJIOBUST ISl BbISIBJIEHUS UMMYHO(IIYOPECIIeHIIMK ObLIN
caenytornue: ygeandenue aunsbl — X20 (o6bexktus Nikon;
Fluor 1.30), mar npocMoTpa cpe3oB — 2 wn, yBeJudeHne
HoJist — 3, CPe/IHsist IIOTHOCTb — 1, PeskuM OBICTPOrO TIPO-
cMoTpa, 10 TPOCMOTPOB KasKI0TO Cpe3a ¢ MOMOIIbIO (hUTb-
tpos Kalman ¢ koaddurmentom 3 u pasmepom 6J10ka 1/4,
COXpaHeHue B maMsTH Komibotepa. O61acTh CKaHUPOBA-
Hus coctansina 140X125 mxm (17500 mxm?) ma yposwe 11T
u V ciaost KIM. Paszpemnienue marpuiist — 0,48X0,48 mMimM,
obuactb nzobpakenust — 384X256 nukcesneil. UmmyHod-
JIyopecIieHIHs U aunodyciiuHoBas Guyopeciienims cha-
yajra mpoBOINJIACK € UcIosb3oBanueM dhuibrpa 488 DF 10
wyepes MepBbIi KAHAT «3eJICHBIN» ¢ MOIyYeHneM H300paske-
uust 5—10-Tu Z-cepuiiHbIX yJacTKOB, KOTOPbIE COXPAHsI-
Jinch B aitnax Ha jasepHbix auckax. 3ateM KJICM Bos-

The patient's brain stem functions have been recov-
ered in 2—3 minutes after resuscitation. Then the patients
were transferred to the intensive care unit, basic physio-
logical parameters were monitored continuously and main-
tained within the normal ranges. The agreement for tissue
collection was received from relatives.

Autopsy material was obtained within the first 24
hours after biological death ascertaining. Motor (area 4),
temporal (area 21), frontal (area 10) and visual (area 17 by
Brodmann) cortices were investigated. A small prepara-
tion block of each cortical area 20X10X10 mm was imme-
diately immersed in 4% paraformaldehyde based 0.1 M
phosphate buffer (PB) at pH 7.4 and stored in this fixative
at 4°C till further processing from three to seven days. The
cortical specimens were serially sectioned perpendicular to
the pial surface using freezing Cryostat at 10 um
(Cryostat, Leica, Germany). A sample of the frozen sec-
tions were stained with Nissl-stain to visualize the basic
cortical anatomy.

After preincubation in 5% non-fat milk in PBS for 1 h
in a free floating condition, sections were incubated for indi-
rect immunofluorescence with primary monoclonal anti-
body (Calbindin D28k; SWant, Swiss antibodies,
Switzerland, diluted 1:400 and Neuropeptide Y, NPY; Sigma
Chemicals, St. Louis, USA; diluted 1:8 000) in PBS con-
taining solution for 12 h at room temperature. After three
15-min washes with PBS, the sections were incubated with
biotinylated anti-mouse (Sigma) secondary antibody dilut-
ed 1:200 in 0.1 M PBS containing 0.3% Triton X100 solution
for 2—3 h at a room temperature. Following three addition-
al washes, the tissue sections were incubated with FITC-
conjugated streptavidin (Amersham, Buckinghamshire,
UK) diluted 1:200 in dark for 1—2 h at room temperature.
Afterward, three 15-min washes with PBS were performed.
All sections were installed on a microscope glass slide and
coverslipped with glycerol in PBS.

Sections were examined using a BioRad MRC 600
confocal laser microscope (CLSM) attached to Nikon
FXA fluorescent microscope. Argon and krypton mixed
gas laser with filters for FITS 488 DF 10, and 568 DF 10
were used. The optimal conditions for CLSM imaging of
immunofluorescence and lipofuscin were the following:
lens magnification of X20 (Nikon objective; Fluor 1.30),
the optical sections scanned with a regular increments of 2
um, zoom factor of 3, neutral density of 1, and fast speed
scanning regime was applied. Each optical section stored in
the computer memory was the result of 10 scans by
Kalman filtering, with a division factor of 3 and box size
was equal to 1/4. The scanned area was 140X125 um, a
matrix resolution was equal to 0.48%0.48 um, and an image
area was 384%256 pixels at level III and V of the cerebral
cortex. Immunofluorescence and lipofuscin fluorescence
were initially carried out using 488 DF filter through the
first «green» channel with a certain number of 5—10
CLMS Z-series frames stored in files on laser CD discs.
Afterward, CLSM was returned to its original position and
the same area was studied for lipofuscin with 568 DF 10
filter through the second «red» channel and the corre-
sponding Z-series frames were also stored. The morphome-
tric analysis was performed using «Image] 1.46» software.

Interneurons were identified on the basis of morpho-
logical criteria, established for this type of cells [14]. For
immunohistochemical Cal detection, the typology of
interneurons was determined by small perikaryon size with
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Puc. 1. Heiiponsi ciios III (a) u V (b) nons 10 106H0# KOPBI FOJOBHOTO MO3Ta NAMEHTOB KOHTPOJbHOI TPYTIIbI.
Fig. 1. Neurons in layer III (a) and V (b) of area 10 frontal cerebral cortex of control group.

Note. Nissl stained. Fold X10 (a), X40 (). Scale bar — 50 pm.
IIpumeyanue. Okpacka 110 Huccmo. O6. X10 (a) u X40 (b). Ikana — 50 MKM.

BpAIlaii B IEPBOHAYAIBHOE MOJIOKEHUE U ATY 5Ke 00J1aCTh
ucesenoBanm Ha gumodycnut ¢ puasrpom 568 DF 10 ge-
pe3 BTOPOil KaHaJl «KPaCHBI», a COOTBETCTBYIOIINE Z-yua-
CTKM TakKe coxpaHsinch. Mopdomerprueckuii aHains
IIPOBEJIH € MCII0JIb30BaHeM TporpaMmbl «Image] 1.46».

WnTepueiiponbl naeHTUPUIMPOBAIN HAa OCHOBAHUU
MOPGhOJIOTHUECKIX KPUTEPHEB, YCTAHOBJIEHHBIX VIS JIaH-
HOTO TUNA KiIeToK [14]. [Ipy MMMYyHOTHCTOXMMHYECKOM
BbistBiieHnY KaubOuHanHa (Cal) Tunosnorust uHTepHENpO-
HOB OTIPe/IeISIach HeGOIbIIO BeMYUHON MEPUKAPUOHA C
KOPOTKHMMHU PaJIaTIbHBIMU IeHApuTaMu. B xome mopdome-
TPUYECKOTO aHAMM3a ONpPeAesan OOIYI0 YUCICHHYIO
IJIOTHOCTh HEWPOHOB M OTHOCHUTEJBHYIO ILIomaas (%)
Cal- u NPY-1o3uTuBHBIX CTPYKTYp (T€a U OTPOCTKU B
HEHpoIIIIe) B T10JI€ 3PEHUS MUKPOCKOIIA.

[Ipenaparsi, okpatenubie o Huccutio, hotorpacdupo-
BaJIM ¢ TToMotbio Mukpockora Leica DM 1000, gesanu 1iu-
dbpossie Mukpodotorpadun (2048X1536 mmkceneii) Ha
ypote III u V cioss KI'M. Ha nosryuenubix Mukpogoro-
rpadusIX TPOBOIMIN OOIILYIO OIIEHKY OCHOBHBIX THITOB He-
MUPAMU/THBIX HEHPOHOB.

[l cTaTUCTUYeCKOTO aHa/In3a MOJYYEeHHBIX Pe3yJib-
taToB ucrob3oBasu porpammy STATISTICA 8.0. IIpo-
BEPKY CTaTUCTUYECKHX TUIIOTE3 TIPOBOJMIIN MIPU TOMOIIN
HermapameTtpudeckoro U-kputepus Manna-Yutau (s
mapHoro cpasBHeHus), ANOVA Kpackena-Yonnuca u
Opuamana (77151 MHOKECTBEHHOTO CpaBHEHMs ). B Kaxmom
CPaBHUBAEMOM CJIy4yae KOJIMYEeCTBO M3MEPEHUil M IoJieit
3peHUsT KJIETOK OMPE/IENsIOCh TPeOOBAHUAMU BbISBJICHST
HEOOXOAMMON cTaTrcTHYecKoii sHaunmoctr (p<0,05).

PesyabraThl 1 00CyK/IEHHE

B KI'M 11 KOHTPOJIBHOIN ¥ OCHOBHOI TPYTIITBI
1peob1ajialii HOPMO- ¥ THIIEPXPOMHBIE HECMOPIIIEHHBIE
HelPOHbL, YaCTh KOTOPLIX MMeJla IIPU3HAKU Pa3/IMuHbIX
YPOBHEH ayTOMMTUYECKMX M3MEHEHUN IUTOILIA3MBL

short radial dendrites. During the morphometric analysis,
total numerical density of Cal-immunoreactive neurons
and relative density (%) of Cal-positive structures (bodies
and processes in neuropile) were defined.

Images of specimens stained by Nissl were acquired by
a Leica DM 1000 microscope as digital micrographs
(2048%1536 pixels) of layers IIT and V of the cerebral cor-
tex. General evaluation of the main types of the nonpyra-
midal neurons in the neocortex was conducted using the
micrographs.

Results were analyzed using STATISTICA 8.0 soft-
ware. The non-parametric U-Mann-Whitney test (for
paired comparison) and Kruskal-Wallis ANOVA and
Friedman ANOVA tests for multiple comparisons were
used. In each compared case, the number of dimensions
and cell fields were determined and differences were con-
sidered as statistically significant at P<0.05.

Results and Discussion

Normochromic and hyperchromic non-shrunk-
en neurons were predominantly seen in cerebral cor-
tex of control and basic group. Different levels of
autolytic changes were shown in the cytoplasm of
most cells. The highest neuronal density was
observed in cortical layer III in all studied sections
(Fig. 1).

Cal- and NPY-immunopositive neurons were
detected in all layers of studied cortical fields, with
layer 11T showing the highest numbers. Cal staining
was detected in both pyramidal and non-pyramidal
neurons. The maximal quantity of Cal-positive pyra-
midal neurons was detected in cortical layer V (Fig.
2). The identification and classification of Cal-posi-
tive neurons by their cell body and processes mor-
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Puc. 2. UmmyHogayopecuenTHas MapkupoBKa kaabounauna D28k (a, ¢) u NPY (b) B Tese u orpocTkax Heiiponos caos III (a, b) u

V (¢) KopsbI GOJIBIIOro MO3ra MANUEHTOB KOHTPOIBHOM TPYIIIIBL.

Fig. 2.Various types Cal- and NPY-positive neurons of a cerebral cortex in norm.

Note. Immunofluorescent marking of calbindin D28k (a, ¢) and neuropeptide Y () in the neuron body and processes of layer III (a, b)
and V (¢) of cerebral cortex of control group. a — area 21; b, ¢ — area 4. Arrows — pyramidal neurons. Fold X20. Scale bar — 50 um.
IIpumeuanue. a — noJie 21 BucouHOIt 10711; b, ¢ — 110J1e 4 j106H0# osn. O6. X20. Crpesiku — nupamujbie Heiiponst. HIkama — 50 MKM.

IT10THOCTD KJIETOK ObliIa CYIIeCTBEHHO Bbile B cyoe 111
BCEX M3YUEHHBIX TT0Jiei HeokopTekca (puc. 1).

Cal- u NPY-no3uTuBHbIe HEHPOHBI BBISIBJISLIH
BO BCEX CJIOSIX M3YYEHHBIX IMOJIEH HEOKOPTEKCa, HO
npeobuagamu B cioe 111, KaabOUHANH BBISBISIN B
MUPaMUIHBIX W HENMMpPaMUJHLIX Heiponax. [lpu
3TOM MAKCHUMaJbHOE KOJTMYECTBO BEPUDUITIPYCMBIX
Cal-mo3uTuBHBIX TUPAMUIHBIX HEHPOHOB OTMEYa-
Joch B caioe V KI'M (puc. 2). OgHaKo TOJIBKO 4acTh
Cal-mo3uTuBHBIX KJIETOK MOKHO ObLIO Bepuduiiu-
poBarb 110 hopme TeJia, OTPOCTKOB U OTHECTU K KaKO-
MY-TO OIIPEIEJIEHHOMY THITy HEHPOHOB. JTO OBLIO
CBA3aHO € TeM, 4TO (hyryopeciupyiomnas MeTKa B IiH-
TONJIA3Me TIJI0X0 WACHTU(MUIUPYEMBIX HEHPOHOB

phology was partial, secondary to the irregularity of
fluorescent mark spreading in cytoplasm of some neu-
rons. The marks appeared as single granules, or their
aggregates, without coloring of cytoplasmic and/or
the neuronal contours. Moreover, in a substantial part
of Cal-positive cells, their processes were not detect-
ed, which complicated the cell discrimination (Fig. 2).

Among the clearly verified Cal-positive non-
pyramidal cells, we observed predominantly basket
cells, Martinotti cells and neurogliomorphic
interneurons. In the most cases, there were more
intense fluorescence in layer III (Fig. 3).

NPY allows to verify exactly the bodies of
interneurons only and their long processes in neu-
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Puc. 3. OcHoBHbie MOPGOTHUIIBI HHTEPHENHPOHOB KOPHI TOJIOBHOTO MO3ra MAllHEHTOB KOHTPOJIbHOM IPYTIIbI.

Fig. 3. Basic types of interneurones in cerebral cortex in norm (control group).

Note. a — neurogliophoric cell, area 17 layer III (NPY); b — neurogliophioric cell, area 17 layer II1I, calbindin D28k; ¢ — bipolar
Martinotti cells, area 17 layer I11, calbindin D28k; d — big basket-neuron, area 17 layer ITII (NPY). Fold X20. Scale bar — 50 um.
Ipumeuanue. a — HeiiporanodopHas kiaerka, 17 moJie 3aTbuiounoit gouu, caoit I (NPY); b — ueiiporanodophsie kiaerka, 17 moJie 3a-
THLIOYHOMN souu, caioil 111, kans6unaun D28k; ¢ — 6umnossiprbie kiaerku Maprurorta, 17 noste 3aTbliouHoii 1o, cioii 111, kanbOuHanm
D28k; d — 6osb110ii KOp3uHyaThiil HelipoH, 17 mose 3aTbLTouHOi Koau, caoit 11T (NPY). O6. X20. IIkana — 50 MKM.

pacrpeziesisiach HepaBHOMEPHO, €IMHUYHBIMU T'pa-
HYJIaMU WJIA arperataMi rpanyJi, He OBTOPSIONINX B
COBOKYITHOCTH KOHTYPBI HelipoHOB. Kpome TOrO, B
sHaunTesbHON dacTu Cal-TO3UTHBHBIX KJIETOK He
BBISIBJISIIM WX OTPOCTKU, YTO TaK K€ 3aTPYIHSJIO
JIMCKPUMUHAITNIO KJIETOK (puc. 2).

Cpenu yerko Bepubuinmpyemoix Cal-mosurus-
HBIX TOPMO3HBIX WHTEPHEHPOHOB PA3JUYHBIX TTOJIEi
KTM mnpeobiaaiu KOp3uHYAThIE KJIETKH, KJIETKU
MapTuHoTT ¥ HelporauoGOpMHbIE WHTEPHEHPO-
Hbl. B cioe III, kak mpaBusio, B aTUX MHTEPHEPOHaX
BBISIBJISLIACh O0Jiee MHTEHCUBHAS (DJIyOPECIIEHIHsI
Mapkepa (puc. 3).

ropile. There is an opportunity to evaluate the exact
amount of NPY in concrete cortex area by square of
mark in unit of area of sight using ITmage] 1.46 (Fig.4).

A large numbers of hyperchromic wrinkled
(dehydrated) cells and shadow-cells were detected
in the group of interest. These morphologic changes
accompanied by a different intraneuronal spreading
of immunohistochemical calbindine marker (Fig. 5).

There were numerous cells with compact mark-
er aggregates and some neurons with diffusely dis-
tributed fine fluorescent particles (20—25%, 95%
CI). Basket-cells, Martinotti and neurogliomorphic
cells were the dominant interneurons in the neocor-
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Puc. 4. Teno u orpoctku (crpenka) NPY-no3uTHBHBIX HEI{POHOB B HOpMe.

Fig. 4. Features of distribution NPY in interneurons bodies and processes in norm.

Note. Layer I11, fields 4 frontal shares of the control group patient. (X20). Cells, that don't contain NPY, are identified as pale formations
(inside the ovals). The area of immunofluorescence marking is 3,5% field of vision. Fold X20. Scale bar — 50 pm.

IIpumevanne. Cooii 11 mosst 4 mo6Ho# mou 60abHBIX KOHTPOIbHON rpymiel. O6. X20. Kuerkwu, e cogepskantie NPY, BBISBISIOT-
ca B BuIe Gaennbix oOpasoBaHuii (BHyTpu 0BasoB). ILiomiaas nuMMyHOMIYOPECIEHTHON METKU COCTaBasAeT 3,5% MOJs 3PEHUsI.

[Ixama — 50 MKM.

NPY 103Bosisisi OTYETIIUBO BepU(DUIIMPOBATD
TeJia TOJIbKO MHTEPHEUPOHOB U UX JITTMHHBIE OTPOCT-
KU B Heliporuye. ITO aBaJI0 BO3MOKHOCTb TOYHO
OIIEHUBATh KOJUYECTBO HEHPOTENTH/IA B KOHKPET-
nom mojie KI'M 1o miomajim MeTKu Ha eIUuHUILY
IJIOMIA/IN TIOJIS 3PEHUS, MCHOJb3ysS MPOTPAMMY
Image] 1.46 (puc. 4).

B ocnoBHo1i rpyTimie (1mociie KITMHUIeCKO cMep-
TH) BBISIBJIEHO OOJIBINOE COZIEPIKAHIE THITEPXPOMHBIX
CMOPIIEHHBIX (IeTUAPATUPOBAHHBIX) KJIETOK U KJe-
TOK-TeHel. ITU MOpGhOJIOTHIYECKUEe U3MEHEHUS CO-
MPOBOKAAINCH U3MECHEHUSAMH BHYTPUHEHPOHAIBHO-
ro pacrpeneneHud (Iyopeciupyonero Mapkepa
KaJpOuHnHa (puc. 5).

VBeIMUMBaIOCh KOJUUYECTBO KJIETOK C TJIBIO-
YaTbIM KOMIAKTHBIM paclipe/ieJieHueM MapKepa |
KJIETOK C HE3HAUYUTEJbHBIM KOJU4ecTBOM Auddys-
HO pacmpe/ieJIeHHbIX MeJKNuX (hJIyopeciupyonmx
gactun, (20—25%, moBepUTENbHBINI WHTEPBAJ).
Cpemn xopo1o BepuuimpyeMpiX HEIPOHOB, Kak 1
B KOHTPOJIE, MOCJIe KIMHUIECKOI cMepTu mpeodIia-
JIa7TM KOP3WHYATBIE KJIETKH, KJIeTKH MapTUHOTTH 1

tex after acute ischemia as well as in control group
(85—95%, 95% CI).

Comparative morphometrical analysis in the
control and the main groups showed no statistical
changes in total numerical density of Cal- and NPY-
positive neuron's bodies (Table 1).

There were a large number of various Cal-
positive neurons in neocortex after clinical death
(Fig. 5, a). Pyramidal neurons with increased total
mark volume in cytoplasm in layer TIT & V after
ischemia were detected. Due to them the relative
area of Cal-immunoreactive structures in layer
IT1&V of brain cortex was significantly larger after
ischemic event, than in control group. These
changes were detected 90 days after the cardiac
arrest and resuscitation (Table 2); however, the
total numerical density of Cal-positive neurons
was not significantly changed (Table 2).

The numerical distribution of NPY interneu-
rons was the same in different cortical fields of main
and control group — the percentage of these cells
was 1—2% of all Cal-positive neurons (Table 1). At
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HeliporsimoopMuble TOPMO3HbIE HHTEPHEWPOHbI
(85—95%, noBepuTENbHBIN UHTEPBAI).

CpaBHUTETBHBINT MOP(HOMETPUYECKIH aHATN3
KOHTPOJIbHOI ¥ OCHOBHOM I'PYIIIbI [IOKa3aJl, 4TO 00-
mag yucyaennas miotHocts tesr Cal- u NPY-nosu-
THUBHBIX HEHPOHOB Y HUX CTATUCTUYECCKHU 3HAYUMO HE
pasnuuarnach (tabir. 1).

Iocne kaunudeckoit cmept B KI'M 06bL10
uaeHTU(UIIMPOBAHO OOJIBIIOE YUCIO pa3Hoobpas-
Hbix Cal-mosutuBHbIX HeiipoHOB (puc. 5, a). Boiss-
JIEHBI TTUPAMUHbIC HEHPOHBI C YBEJTUYEHHOU ILIO-
maabio oomeil MeTk B uToruiasme B ciaoax [1I u V
rnocJie WIeMUH. 32 CYeT HUX OTHOCUTENIbHAS ILIO-
maap Cal-nosutusHbix cTpykryp B caosx 11T u V
paziuunbix mosieit KI'M B ocHOBHOIT Tpyriie Oblia
CTATUCTUYECKU 3HAYMMO BBIIIE, Y€M B KOHTPOJIE.
Ocobenno 910 6b1I0 XapakTepHo yepes 90 cyT mocie
oxussiernst (tabs. 2). Ipu atom 06Iast YyucaeHHast
mwiotHocTh Cal-mo3uTHBHBIX HEWPOHOB CTATHCTHYE-
CKU 3HAYMMO He pazimyanach (tabu. 1).

KommuecTBeHHOE pacipeziesieHue MHTEPHEHpo-
HOB ¢ NPY 0bL10 OJJMHAKOBBIM B Pa3JIMYHBIX KOPKO-
BBIX TOJISIX KOHTPOJIbHOW U OCHOBHOU TPYTIIBI — JI0-
JSI 9TUX KJeTOK cocrtaBiasna 1—2% oT Bcex
Cal-nosuruBHbIx Heliporos (tabu. 1). IIpu sToM OT-
HocuTesbHas 1y1omaAb NPY-1I03UTUBHBIX CTPYKTYP
(TIepuKapuoH, OTPOCTKN ) BO BCEX U3YUAEMbIX TTOJISAX
OCHOBHOH TPyMIbl OblJA CTATHCTHYECKH 3HAYUMO
6outbiiie (Tabu. 2).

CyriecTByeT /Ba OCHOBHBIX IYTH JECTPYKIINN
U CMEPTH HEUPOHOB IOCJE OCTPOU HUIIEMUU TOJO-
BHOTO MO3ra: HeKpo3 u arornrto3 [15, 16]. [lentpasb-
HYTO POJIb B 3TUX TIPOIeccax UrpaeT BHYTPUKJIETOY-
Hasd KOHIEHTpAIMsA WOHOB KaJbIlMsA, YPOBEHD
KOTOPOTO MOBBINIACTCS ITPU UTIIEMUH U TIPOJIOJIKAET yBe-
JIMUUBATBCS B TMOCTUIIEMUYecKoM Tiepuozie [16—18].
BuyTpursieTouHoe cojep:kaHue MOHOB KaJbI[Us
IPSIMO CBSI3aHO € METABOJUYECKUM COCTOSIHUEM U
aKTUBHOCTBIO HelipoHOB. HopmasbHble KU3HEHHbIe
(byHKIIMN HEHPOHOB U 2JIeKTPODUZUOJIOTHUECKUE
MPOIeCChl BO3MOXKHBI MTPU KOHIIEHTPAIIMKA BHYTPH-
kierouHoro xasupiusa Menee 180 uM. Ilosbiirenue
kontentparuu Ca2* 1o 180—500 1M o6bIuHO BezeT
K IOJITOCPOYHON JIeTIPeCCUN CUHATITUYECKOI Tiepeia-
YU U JIOJATOCPOYHOMY TOTEHIIMpoBanuio. KoHieHT-
pamust 6ostee 600 HM GJIOKUPYeET MIACTUYECKIE Me-
XaHU3MbI U aKTUBUPYeT Trbesb kietku [19].

KanbOunanH, Oyaydn Kaabluii-CBI3bIBAIOIINM
6eskoM Oy(depHOro THIla, UrpaeT PoJib HeipoIpo-
TEKTUBHOTO areHTa, PEryJupys BHYTPUKJIETOYHBIN
ypoBeHb Kasibius [20—22].

Poub kasibOUMH/IMHA, KaK OIHOTO U3 CAMbIX PaH-
HUX MapKepOB HIIEMUYECKOTO MOBPEKIEHUs, Oblia
n3y4yeHa Ha psijie KCIEePUMEHTATBHBIX MOJIeJIEH OCT-
poii ulIeMun 1 B TOCTHUIIIEMUYECKOM mepuoze [20,
23, 24]. TlokazaHo, 4TO YpOBEHb KaJbOWH/MHA CHI-
JKaJCcs B TedeHue 2—3 CyTOK ¢ MOMEHTA UIlleMuyiec-
KOTO WHCYJIBTa, & MaKCUMaJbHOE CHUXKEHUE €ro

Puc. 5. IMmyHOo(dayopecueHTHasi MAaPKUPOBKA KaJlbOMHIMHA
D28k (a) u NPY (b) B Tesie U OTPOCTKAX HHTEPHEHPOHOB CJIOS
III xopsbI roJI0BHOTO MO3ra NMAIMEHTOB OCHOBHOM rpynmbl (KJIu-
HUYECKasi CMEPTh).

Fig. 5. The high maintenance calbindin D28k (a) and NPY (b)
in in the interneurons body and processes of layer III of cerebral
cortex of the patients main group (clinical death).

Note. a — arca 21 of temporal cortex, 7 days after cardiac arrest, b
— area 21 of temporal cortex, 90 days after cardiac arrest. Scale bar
— 50 pm.

IIpumeuanue. a — nosie 21 BucouHoii gosm, 7 cyt, b — mose 21 Bu-
counoit gosu, 90 cyr. [lkama — 50 MKM.

the same time, the relative area of NPY-
immunoreactive structures (perikarion, processes)
was statistically significant higher in all studied
fields (Table 2).

There are two main kinds of neuronal destruc-
tion and death after acute brain ischemia: necrosis
and apoptosis [15, 16]. A pivotal factors in these
processes include alterations in intracellular calcium
ion concentration arising during ischemia, and pro-
gressing in post-resuscitation period [16—18].
Intracellular calcium ion homeostasis is strictly
related to neuronal metabolism condition and activ-
ity. Neuronal vital functions and electrophysiological
processes are possible at intracellular calcium con-
centration less than 180 nM. Elevation of Ca2* con-
centration (180—500 nM) typically leads to long-
term depression of synaptic transmission and
long-term potentiation.The concentration more than
600 nM blocks plasticity mechanisms and activates
the cell destruction [19].
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Ta6imua 1. O6mas yucaennas wiotHoctb (na 0,1 mm?) Cal- u NPY-n03UTHBHBIX IEPUKAPHOHOB B Pa3JIMYHbIX MOJSX
KOPBI TOJIOBHOTO MO3Ta YeJIoBeKa B HOPMe U Nocje Kannndeckoit cmepta, Me (QI-Qu).
Table 1. Total numerical density (on 0.1 mm?) of Cal- and NPY-positive perikaryons in various human brain cortex

fields in norm and after clinical death, Me (Q/-Qu).

Neocortex area, Brodman

Control group, n=4

Postreanimation period
7 days, n=4 90 days, n=3

Calbindin, layer III

1 25.0 (24.228.5) 21 (12.2—26.0) 16.5 (14.525.2)
10 222 (17.1—26.4) 195 (14.5—23.0) 18.7 (13.0-23.0)
17 19.5 (18.0-28.5) 17.0 (12.3-20.5) 15.5 (12.0-20.0)
21 265 (23.028.5) 205 (15.0—27.0) 18.0 (11.5—26.6)
ANOVA, df=3 2'=4.3; P=0.2 x1'=4.5; P=0.2 x=2.1; P=0.6

Calbindin, layer V

i 11.0 (10.2—17.4) 10.5 (10.0—13.3) 10.0 (9.5—12.0)
10 17.5 (16.5—18.0) 13.0 (11.2—18.0) 15.0 (11.0—18.5)
17 165 (15.5—17.5) 15.0 (11.0—17.5) 145 (12.0—16.5)
21 15.0 (14.0—20.5) 145 (14.0—16.5) 13.0 (11.0—17.0)
ANOVA x°=3.5;, P=0.3 %=3.8; P=0.3 %*=0.2; P=0.9

Neuropeptide Y, layer III

i 0.26 (0.12—0.29) 0.23 (0.17—0.26) 0.20 (0.12—0.30)
10 0.22 (0.15—-0.27) 0.21 (0.16—0.23) 0.17 (0.15—0.25)
17 0.19 (0.17—0.26) 0.22 (0.20—0.27) 0.15 (0.14—0.28)
21 0.28 (0.21—0.29) 0.24 (0.22—0.28) 0.20 (0.18—0.31)
ANOVA x=2.5; P=0.4 x"=4.6;, P=0.2 %=2.0; P=0.8

Note. The differences in comparison with control group, previous term (Mann-Whitney criterion, P>0.05) and between fields (Friedman
ANOVA, P>0.05) were insignificant. The material is presented as the median (Me), the lower (QI) and the upper (Qu) quartiles.
IIpumeuanne. Traxe mist Tabauist 2: Neocortex area, Brodman — mosist Heokoprekca o Bpoamany; Control group — KoHTpoJibHast rpyTina;
Postreanimation period, days — nocrpeannmaronusiii ieprot, cytiu; Calbindin — xans6unan; Neuropeptide — neiiporentuz; layer —
csioil. Pasinuust B CPaBHEHUU € KOHTPOJIEM, HPEAbYIMM cpokoMm (kpurepuii Manua-Yurau, p>0,05) u mexuay nomsmu (ANOVA
Opuamana, p>0,05) craTucriyecku HesHaunMbl. Martepuan nipezcrasien kak meauana (Me), nuskanii (Qf) u Bepxuuii (Qu) KBapTHIIN.

YPOBHS PErUCTPUPOBAJIOCH HA 3 CYT MOCJIE UIIEMUN
[25]. Bosbiiast ycToiduBOCTD K UIIEMUIECKOMY BO3-
JIeficTBUIO OTMevasjach y HEHPOHOB, CO/lepsKalinx
KaabOuHanH. HelpoHbl, KOTOPble HE COJep:KaIn
KaJbOUHIMH ObLIM 0COOEHHO MPEPACIONOKEHBI K
HeOOPATHMBIM UIIEMUYECKUM MOBPEXKIeHUsM [26].

B TO Bpems Kak CymiecTBYIOT CBEJIECHUS B TO/I-
JEPKKY POJIU KaNTbOUHINHA KaK HEHPOTIPOTEKTOPA B
9KCIEPUMEHTATbHBIX MOJIEJISIX, UCCJe/I0BaHUS C HC-
10JIb30BaHNEM YeJI0BeYeCKOTO MaTepuaJsia He IPOBO-
quinch. Takske He sICHO, eCTh JIM Pa3HUIlA B U3MeHe-
Huu KosimuectBa u oTHOCTH Cal-1mo3uTuBHbBIX
HEPOHOB B pasinuHbix obsactsix KI'M B reuenue
MOCTPEAHUMAIMOHHOTO MTEPUOJIA.

Kak 66110 TI0Ka3aHo panee, B KIM uesioBeka 1ipu
UMMYHOTUCTOXUMUYECKOM BBISIBJIEHUM KaJTbOWHINH
OOHAPYKUBAETCSI B HEMUPAMUHBIX, MeJIKKX (csroit T1T)
U KpYIHBIX (Cc10i V) MUpaMUIHBIX HEHPOHAX, a 0oJib-
mast yactb NPY cozepskutest B Hermmpamugabix TAMK-
epruyeckux (TOpMO3HbIX ) MHTepHelponax [7, 12]. B Ha-
IeM WCCJICZIOBAHUU TIOJIyYeHDBI aHAJIOTUYHbIE JIAHHBIE.
Cpeznt xopoiiio BepuUIMpyeMbiX HEHPOHOB B KOHTPO-
JIe ¥ TIOCJIE KJIMHITIECKOM CMEPTH BBISIBJIEHO MIPe0bia/ia-
HUe KOP3UHYATBIX KJIETOK, KJIeToOK MapTuHOTTH U Heil-
PorimoOPMHBIX TOPMO3HBIX UHTEPHEHPOHOB.

ITocie TpaBMaTnyeckux u/Mjan MIIEMUYECKUX
BO3/IEHCTBUI HA TOJIOBHOI MO3T 3KCIIepUMEHTAIbHbBIX
SKUBOTHBIX TIPOUCXO/TUT PEOPTAHUBAIIH TOPMO3HBIX 1
BO30YK/IAMOINX HEHPOHHBIX CHCTEM HEOKOPTEKCA.
Brbio nokazano, 4To 1ocJie YeperrHo-Mo3roBoi Tpas-

Calbindin, being a 'buffer'-type calcium-bind-
ing protein, acts as a neuroprotective agent by regu-
lation of intracellular calcium homeostasis [20—22].

The role of calbindin, as one of the earliest
markers of ischemic damage, has been studied in a
number of experimental models of acute ischemia
and in the post-resuscitation period [20, 23, 24]. It
was shown that the level of calbindin decreases in
2—3 days after hypoxic/ischemic insult and the
maximal reduction of calbindin level occurs 3 days
after ischemia [25]. High resistance to ischemic
exposure has been determined in neurons contain-
ing calbindin. Neurons which do not contain cal-
bindin are particularly predisposed to irreversible
ischemic damage [26].

Whereas evidence supporting the calbindin's
role as a neuroprotective agent in experimental mod-
els exists, no studies using human samples have been
published. Tt is also not clear if there is any difference
in pattern changes of Cal-containing neurons
amount and density in different cortical areas during
post-resuscitation period.

As it was shown previously in human neocortex
by immunohistochemical analysis [7, 12], calbindin
was distributed predominantly in non-pyramidal,
small (layer IIT) and large (layer V) pyramidal neu-
rons and the greater part of NPY was shown in non-
pyramidal interneurons (inhibitory, GABA-ergic).
Similar data were received in a current study: Basket
cells, Martinotti cells and neurogliaform inhibitory
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OPTAI‘MHQ.AI)HBIC MCCACAOBAHMI

TaGauna 2. OtHocutenabHas wiomans (% mnoas apenusi) Cal- u NPY-nosuruBHbIx cTpykTyp B cioe I pasauunbix
OT/IEJIOB HEOKOPTEKCa YeI0BEKa B KOHTPOJIE U [OCIe KIMHuYecKoii emepri, Me (QI-Qu).

Table 2. The relative area (% of fieldview) of Calbindin- andNPY-positive structures in a layer III of various neo-
cortex sections in control group and after clinical death, Me (QI-Qu).

Neocortex area, Brodman

Control group, n=4

Postreanimation period

7 days, n=4 90 days, n=3
Calbindin

4 2.5 (1.7-2.9) 2.4 (2.1-3.0) 3.5(3.1-3.7)
P=0.03*
P=0.03#

10 1.7 (1.5-2.3) 2.6 (2.1—-2.9) 3.4 (3.0-3.8)
P=0.04* P=0.02*
P=0.04%

17 2.0 (1.6—2.7) 3.0 (2.7-3.6) 3.1(2.5-3.2)
P=0.04* P=0.02*

21 19 (1.6-25) 27 (2.8-3.7) 29(24-33)
P=0.04* P=0.03*

Neuropeptide Y

1 32 (2.5-4.2) 5.1(43-78) 6.0 (53-7.2)
P=0.02* P=0.01*

10 33(2.6-4.3) 54 (5.0-64) 68(55-7.7)
P=0.02* P=0.01*
P=0.04#

17 31(2.9-4.0) 52(51-83) 58(5.1-73)
P=0.03* P=0.01*

21 25 (21—4.1) 50 (47—7.7) 65 (5.2—79)
P=0.03* P=0.01*

Note. * — the differences are statistically significant in comparison to control and # — in comparison with the previous term, P<0.05 (Mann-
Whitney criterion). There are no statistically significant differences between fields (Friedman ANOVA, P<0.05). The material is presented

as the median (Me), the lower (Ql) and the upper (Qu) quartiles.

IIpumeyanue. * — pasinys B CPaBHEHUN C KOHTPOJIEM U ¥ — TIPEIBILY MM CPOKOM CTaTUCTHYeCKN 3HaunMbl 1ipr p<0,05 (kpurepuit Man-
Ha- YutHi). Mexty MoJIsMI CTaTHCTUIECKH 3HAaYNMBbIX pa3inyuii He BoisiBiieHo (ANOVA Dpupmana, p>0,05). Martepuas rpeacraBiieH Kak

meuana (Me), nukauii (QI) u Bepxuuii (Qu) KBapTuin.

MBI B 30HE WIIEMHUYCCKON TMOJYTEHN YBETMUUBACTCS
kosimuecTBO Cal-No3UTUBHBIX MUPAMUIHBIX HEWPO-
HOB B cJioe [II 1 HenmpaMuIHBIX HEHPOHOB B coe [V
[12]. B aKcriepuMeHTATBHBIX MCCIEIOBAHUSAX BbISB-
JIEHO YBeJINUEHUE SKCIIPECCUY KAJIBOMHINHA B HEUPO-
Hax mnocie wiemun [24] u neaddepentanyu [27].
VBesueHre KOJIUYECTBA U OOJIBIIAS COXPAHHOCTD
Cal-1o3uTuBHBIX HEHPOHOB PACCMATPUBAETCSI KAK Pe-
3YJIBTAT KOMIIEHCATOPHOM 9KCIpeccun OeJIKOB, pery-
JIUPYIONINX BHYTPUKJICTOUHYIO KOHIICHTPAIIMIO HOHOB
KaJIBITUSI, UTPAIOTIUX KJIIOYEBYIO POJIb B MHUIUAIIAN
MeXaHM3MOB HeKpo3a U arnorrosa |3, 8, 12, 28, 29].
Hamu ycraHoBJsieHO, 4TO TOCJe KIMHUYECKOH
cmeptu KosnuectBo Cal-TIo3uTHBHBIX HEHPOHOB CTa-
TUCTUYECKU 3HAYUMO HE OTJIMYATIOCH OT KOHTPOJIb-
HOTO ypoBHS. V3MeHsJICS JIUITh pa3Mep W XapakTep
pacupeziesicaust (hryopecupyoniux METOK B ITUTO-
masMe HeliponoB. Ha hoHe BbICOKOTO coepKaHus
TUTIEPXPOMHBIX CMOPIIEHHBIX HEHPOHOB YBEJIUYNBA-
JIOCHh KOJIMYECTBO KJIETOK C IPYOBIMU KOHTJIOMEpaTa-
MU METOK KasibOuHIuHA. Kpome TOro, MOSIBJISIINCH
runieprpodupoBarnbie Cal-1103uTHBHDBIE HEHPOHBL
MopdomeTpudeckuii aHaIn3 MoKa3ayl yBeJndeHue B
MOCTPEAHUMAIITMOHHOM TIEPUO/ie  OTHOCUTEJNbHOM
wiontagu Cal-mosurusHbIx cTpykTYyp. Bee a10, Bepo-
ATHO, CBUJIETEJIBCTBOBAIO O TOM, UTO TOMYJSIUSA
paziuutbix Cal-mo3uTuBHBIX HEUPOHOB (MUpaMUII-

interneurons were predominantly accumulated in
control group and after clinical death.

Traumatic and/or ischemic brain injury in
experimental animal model causereorganization of
inhibitory and excitatory neuronal systems of the
neocortex. The number of Cal-positive pyramidal
neurons in a layer ITT and non-pyramidal neurons in
layer TV increased in the ischemic penumbra after
craniocerebral injury [12]. In experimental studies
calbindin expression was increased in neurons after
ischemia [24] and deafferentation [27]. Increasing
number and integrity of Cal-positive neurons was
considered as a result of compensatory expression of
proteins regulating the intracellular concentration of
calcium ions that contributed to necrosis and apop-
tosis mechanisms [3, 8, 12, 28, 29].

After global ischemia the number of Cal-posi-
tive neurons was stable in all analyzed cortical fields.
The size of fluorescent particles and the type of their
distribution in the neuron cytoplasm was the only
observed difference. Post-resuscitation tissue exhib-
ited both high content of the shrunken hyperchro-
matic neurons and elevated number Cal-labeled neu-
rons. Moreover, hypertrophied labeled Cal-positive
neurons have appeared. Morphometric analysis
demonstrated an extension of the relative area of
Cal-containing structures in patients underwent
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HBIX U HEITUPAMU/IHBIX ) B MEHBIIIEH CTETICHW TO/IBEP-
JKeHa HeOOPAaTUMOIL IECTPYKIIH U 3JIMMUHAIUH.

NPY onut u3 6uoMapKepoB KOPKOBBIX TOPMO3-
HBIX WHTEPHEHPOHOB. AHAJIN3 €ro pacrpeesicHus B
KI'M nociie KIMHIYECKON CMEPTH TIOKA3aJl CTaTUCTU-
YecK! 3HaYMMOe yBeJIMUeHe OTHOCUTEIbHOM TJI0IIa/IN
NPY-1103uTUBHBIX CTPYKTYp. ITO, BEPOSTHO, MOXKHO
CUNTATh MPOSIBJIEHNEM aKTUBAIMK KOMIIEHCATOPHBIX
MeXaHU3MOB, KOTOPbIE COIPOBOK/JIAIOTCS YCHUJIEHUEM
SKCIPECCHU MHTMOUTOPHOTO Heliportentuza |7, 30—32].
Ikcnpeccrss NPY ity KUT 32U THBIM MEXaHU3MOM OT
KaJIbIINEBON Teperpy3Kn M dKCallTOTOKCUYHOCTHU TIpU
nepeBo30y:kaeHun HelipoHOB. [leiictBue NPY mosker
OBITH CBSI3aHO ¢ BJIMSTHUEM Ha cuHanTuaeckue Y1- u
Y2-perienitopel. B wtore ymeHbIaeTcs BXOJ] MOHOB
KaJIbIIUst B HEUPOH BO BPeMst BO30Y KIEHUST U TIOJIaBJIsI-
ercst BbIIEJIEHNE TJIyTaMaTa BO30OYIKIAMOIIEr0 HEWpo-
Mmenuatopa [7, 33, 34].

3axiaoueHue

Takum 006pa3oM, MOJyYeHHbIE JaHHBIE CBUJIE-
TEJNBCTBYIOT 00 aIalTAIIHOHHBIX ¥ KOMITIEHCATOPHBIX
M3MEHEHUSIX TOPMO3HBIX MHTEPHEHPOHOB HEPBHOM
TKaHU HeOoKopTeca 4YesioBeKa B IOCTPeaHUMallioH-
HOM TIepuojie.
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total brain ischemia. Tt could demonstrate that the
population of various Cal-positive neurons (pyrami-
dal and non-pyramidal) was less prone to irreversible
destruction and elimination.

NPY is one of biomarkers of cortical inhibitory
interneurons. The analysis of its distribution in cere-
bral cortex after clinical death showed a statistically
significant increase it the relative area of immunore-
active structures. It could be presumably considered
as a feature ofactivation of one of the compensatory
mechanisms mediated by reinforced expression of
the inhibitory neuropeptide [7, 30, 31, 32]. NPY
expression serves as a protective mechanism for cal-
cium overload and excite toxicity during the overex-
citing of neurons. NPY action may be applied to Y1
and Y2 synaptic receptors. As a result, the entry of
calcium ions into neuron during over excitation is
reduced and and to glutamate release became inhib-
ited [7, 33, 34].

Conclusion

Therefore, obtained data demonstrate the
adaptive and compensatory changes of inhibitory
interneurons of human neocortex in the post-resusci-
tation period.
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COCTOAHUA U OODPEKTUBHOCTU JIEHEHUA BOJIbHbBIX
B PEAHUMATOJIOINN
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Phenylcarboxylic Acids in The Assessment of The Severity of Patient Condition
and The Efficiency of Intensive Treatment in Critical Care Medicine

V. V. Moroz', N. V. Beloborodova', A. A. Osipov'?, A. V. Vlasenko', A. Yu. Bedova', A. K. Pautova'

' V. A. Negovsky Research Institute of General Reanimatology,
25, Petrovka Str., Build. 2, Moscow 107031, Russia
?D. Rogachev Federal scientific clinical centre of pediatric Hematology, Oncology and Immunology, Ministry of Health of Russia,
1, Samora Mashela Str., GSP-7, Moscow 117997, Russia

Paspa60ﬂ<a TOYHBIX U IMTPAKTUYHBIX METOJIOB OIIEHKHU TAKECTU COCTOAHUA GOJIBHBIX ABJIAETCS BayKHON sanaqeﬁ
B aHECTE3NOJIOTUN-PECAHNMATOJIOTUN.

Iess paboTbr — 060CHOBATH 11e/IecO06pasHOCTh usMepenus (ernakapborosbix kucaor (OKK) B kpou st
OIEHKH TSKECTH COCTOSHUS 1 A((HEKTUBHOCTH JIeYeHNsT OOJMBHBIX B OT/IEJCHUN PEAHNMATONOTHN.

Marepuabl 1 METOABI. B 1eHb TIOCTYIIIEHUA B OT/eJIEHHE PeaHNMATOJIOTHK U B IMHAMKKE Y OOJIBHBIX C OCT-
PBIME XUPYPTHYECKUME 3a60JIeBaHUAMEI OPraHoB OPIONIHOI To0cTH (1=58) perucTpupoBain 0OGbEKTUBHbIE KJIH-
HUKO-1a00paTopHble MOKa3aTeu, BKIIOUas YPOBEHb JlaKTaTa, a Takxke cbiBopoTouHble KoHuenTpannn OKK: de-
nuamosiounoit (OMK), n-ruppoxcudennnmosnounoit (m-FrAMK), n-ruapokcudennnykcyctuoin (m-IOYK)
kucoT. OIEHNBAIN COCTOSTHIE ¢ TpuMenerreM MeskayHapoaubix mkan APACHE IT u SOFA. MKK ompenensiin
METOJIOM Ta30B0# xpomaTtorpaduu. [Pymmy KOHTPOJIS COCTABUIIN 3[0POBBIE IOHOPBI KPOBU (1=25).

PesysbraThl HCCIeIOBAHUS. YCTAaHOBUIIN MIPSIMYIO KOPPEJSIIMOHHYTO ¢Bsi3b cofiepxkanuss OMK, n-T'OYK,
n-TOMK u cymmapnoit korrentpannn Tpex @KK ¢ onenkoit mo mkame APACHE 11 (rg: 0,624; 0,757; 0,763 u
0,804 cootBerctBento, p<0,001). IIpu rectuposanun KK B kKawecTBE MOJTEKYIAPHBIX TPOTHOCTHIECKUX KPH-
tepueB Beanunnbl mwiomaneit nogq ROC-kpussivu (IIITK) naxopmimuces B maTepsase 0,800-0,900 (p<0,001),
[IPU 3TOM MOJIEKYJISIPHBIE TIPOTHOCTUYECKIE KPUTEPUHU 110 CBOEI TOUHOCTU OBLIN COMOCTABUMBI ¢ MHOTOIIAPA-
Metpuyeckoii mkanoit APACHE II: TITTK ypycpe 1 0,897 (p<0,001). ITokasatesnb fuHAMUKY JIaKTaTa KaK 1IPO-
THOCTUYECKHI KPUTEPHIl 1O CBOEHl TOUYHOCTH YCTYIAJ TTOKA3aTeNi0 IMHAMUKH CYMMapHON KOHIIEHTPaIuu
OKK: HITK A ¢ arar % 0,667 (p=0,071) vs IIIK ¢ 30k % 0,862 (<0,001). ¥V GonbHbIX ¢ HakTepHaIbHO-BOC-
MAJTUTETHHBIME ocTokHeHuaAMT (n=35) yposerb DMK oxazancs B 2,5 (p<0,001) Boimme, a m-T'OMK B 1,5 pa-
3a (p=0,048) o cpaBHeHUIO ¢ GONBHBIMU (€3 HHPEKITUOHHBIX OCA0KHeHH (1=23).

3akmouenue. Ilosyyentbie pesysbratbl nospoauan obocuosath Breapenne MKK (DMK, n-TOYVK, n-
T'DOMK, Y3DKK) B KIMHUYECKYIO IPAKTUKY B KauecTBe OMOMAPKEPOB TSFKECTU COCTOSIHUS GOJIBHBIX ¢ OCTPBIMHE
XUPYPrUYECKUMU 3a00JeBAaHUSIMI OPraHOB OPIONIHON 1moJIocTH. [[0Ka3aHO, YTO U3MEHEHUE ChIBOPOTOUYHBIX KOH-
nenrpaiuii KK orpaskaer nuHaMuKy cocTOstHUSI GOJBHBIX U MOXKET UCIIOJIb30BATHCS J1JIst OOBEKTUBHOIO MOHU-
TopuHTa 3(P(HEeKTUBHOCTHU TIPOBOIUMOTO JIEUEHHSI.

Kntoueevie cnosa: xpumuueckue cocmosnus; a600MUHAIOGHAS XUPYPIUSL; OUCHKA MSANCCCU COCTOSHUS
APACHE II; penunxkap6onosie KucaomoL; (hpeHurMoI0uHaAS KUCIOMA; N-2UOPOKCUDEHUAMOLOUNHASL KUCIOMA; T-2UOPO-
KCUDEHUTYKCYCHAS. KUCIOMA; TAKMAM; 24308451 XPOMAMOZPAPUSL
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Laboratory Markers of Critical States

The development of accurate and applicable methods to assess the severity of patient condition is an urgent
need in critical care medicine.

The goal of the study was to determine whether the quantitave evaluation of phenylcarboxylic acids (PhCAs)
concentrations in blood might be employed to assess the severity of patient condition and treatment efficiency
intensive care unit.

Materials and methods. Clinical and laboratory findings in patients (n=58) with acute surgical diseases of
abdominal organs were registered on the day of admission to intensive care unit and during follow-up control
including lactate level and blood serum PhCA concentrations of phenyllactic (PhLA), p-hydroxyphenyllactic (p-
HPhLA) and p-hydroxyphenylacetic (p-HPhAA) acids. Patients' condition was assessed using APACHE II and
SOFA international scales. PhCA concentrations were determined by gas chromatography. The reference group

included healthy blood donors (n=25).

Results. PhLLA, p-HPhAA, p-HPhLA levels and total concentration of the three PhCAs were shown to be
in direct correlation with APACHE 11 score (rg 0.624; 0.757; 0.763 and 0.804, respectively; P<0.001). When
testing PhCAs as a molecular prognostic criteria, areas under ROC-curves (AUC) were within the range of
0.800—0.900 (P<0.001). Therewith the molecular prognostic criteria were comparable with APACHE IT multi-
parameter scale by accuracy: AUC yppcpg i Was 0.897 (P<0.001). Lactate level dynamics as a prognostic criteri-
on was inferior in accuracy to the dynamics of PhCA total concentration: AUCA¢ jyeates % 0.667 (P=0.071) vs
AUC A¢ y3phcas % 0.862 (P<0.001). In patients with documented bacterial inflammatory complications PhCA
level was 2.5 times higher (P<0,001, n=35) and p-HPhLA level was 1.5 times higher than in patients without
infectious complications (P=0.048, n=23).

Conclusion. The findings provide evidence for the inclusion of PhCAs (PhLA, p-HPhAA, p-HPhLA,
Y3PhCAs) in clinical practice as biomarkers of the severity of condition in patients with surgical diseases of
abdominal organs. The study showed that change in PhCA serum concentrations reflected the dynamics of patient
condition and might be used for objective monitoring of the treatment.

Key words: critical illness; abdominal surgery; critical illness assessment; APACHE II; phenylcarboxylic acids;
phenyllactic acid; p-hydroxyphenyllactic acid; p-hydroxyphenylacetic acid; lactate; gas chromatography
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BBenenne

O1leHKa TSIKECTH COCTOSTHUST GOJIbHBIX SIBJISIET-
Cs1 HEOTHEMJIEMON YaCThIO JiedeOHO-IUATHOCTHYIEC-
KOTO TIpoliecca B OT/IeJICHUSAX peaHumaronorun. Ha
ee OCHOBE ONPE/IEJIIIOT TPYTIIBl PUCKA U TTPOTHO3 Te-
YeHUST KPUTHUYECKUX COCTOSTHUI, O1leHnBaIoT aphek-
TUBHOCTb U KauyeCTBO OKa3bIBAEMOI MEMIIUHCKON
nomoriu. MopMam3aIus TSHKECTH COCTOSTHUST 00JTb-
HBIX SIBJISIETCST HEOOXOIMMBIM WHCTPYMEHTOM IIPH
MJIAHUPOBAHUY U IPOBEACHUN MEAUIIMHCKUX UCCTIe-
nosanuii [1—3].

K nacrogmemy BpemeH#n chopMUPOBAJIUCEH /1BA
MO/IX0/IA K PEIeHU0 3TOH 3a1aun — paspaboTka u
COBEPIIIEHCTBOBAHNE MHOTONAPAMETPUYECKUX TIKAJ
TSDKECTH COCTOSIHUSI U TIOUCK OTAETbHBIX OHOXUMHE-
YeCKMX MapKepoB, Ha OCHOBE KOTOPBIX BO3MOKHA
paspaboTka OoJiee TPOCTHIX, OJHOMAPAMETPUIECKUX
CII0COO0B OLEHKU TSIKECTU COCTOSTHUST U TIPOTHO3MU-
POBaHMS TEUEHUS KPUTHUECKUX cOoCcTodHUN [6—11].
Kpome mpaktuueckoil HeOOXOAMMOCTH OOBEKTUBU-
3aI[UU TSKECTU COCTOSTHISI, TOUCK HOBBIX OHOMAapKe-
POB TO3BOJIET pemarh (hyHAaMEHTAIbHbIC 33/aul,
TaKMe KaKk PACKPbITHE MEXaHU3MOB PAa3BUTUS TIO-
JIMOPTAHHOHN HEJI0CTAaTOYHOCTH U 3aKOHOMEepHOCTel
TaHATOTeHe3a.

Panee B paboTax POCCHIICKUX HCCIe0BATENEN
HEOJIHOKPATHO COOOIIATIOCH O IMATHOCTHYECKOH 3Ha-
ynmoct (pernnkapborosbix kuciaor (DKK), koro-

Introduction

The assessment of the severity of patients' con-
dition is an intrinsic part of diagnostic and therapeu-
tic process in intensive care units. Based on this
assessment, risk groups and prognosis of the course
of critical conditions are determined; efficiency and
quality of the rendered medical care are evaluated.
Formalization of the severity of patients' condition is
necessary for planning and implementation of med-
ical research [1—35].

Two approaches to the solution of this problem
have been developed to date. They include the devel-
oping and improving multiparameter scales
employed to assess the severity of condition and
searching for individual biochemical marker candi-
dates to develop simpler one-parameter methods for
assessing the severity of condition and predicting the
course of critical conditions [6—11]. In addition to a
practical task associated with the objective criteria
of the severity of condition, a search for new bio-
markers allows solving such fundamental tasks as
clarification of pathways of multiple organ failure
and mechanisms of thanatogenesis.

Diagnostic importance of phenylcarboxylic
acids (PhCAs) has been repeatedly reported in papers
of Russian researchers. PhCAs were suggested to be
used to assess microbial burden, endogenous intoxica-
tion and liver dysfunction [12—15]. A number of
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AabopaTopuble MapKepbl KPUTUIECKUX COCTOSIHUN

Ppble MPETIOKEHO UCTIOIB30BATh JIJIsT OIIEHKU MUKPOO-
HOIi HAarpy3KH, 9HIOTEHHON NHTOKCUKAIINU, TUCHYHK-
un nevenu [12—15]. B psine axcriepuMeHTaTIbHBIX
UCCJIeJOBAHUI TI0KAa3aH [10303aBUCUMBIN 3 deKT
DKK na ximerouHoe abIxaHue, PYHKIIMIO MUTOXOH/I-
pHABHBIX (hePMEHTOB, aKTUBHOCTD (haroinTo3a, CIo-
COOHOCTD JIEHKOIUTOB MPOAYIUPOBATh AKTHBHBIE
(hopmbl KUCTOPOMA U JIP., UTO CBUETEJILCTBYET O He-
nocpencreernnoM yuyactun OKK B mexanusmax pas-
BUTHUSA KPUTHUECKUX cocTosgamiT [16—19].

Ory6IMKOBaHbI JJAHHBIE, CBUETEIBCTBYIONINE
00 yBeJIMYEHUN PUCKA CMEPTU TEX PEaHMMAIIMOHHBIX
GOJILHBIX, B KPOBU KOTOPBIX IMOBBIIIIEHA KOHI[EHTPA-
st peHunkapOoHOBbIX KucaoT [23]. Takum obpa-
30M, YPOBeHb (heHUITKAPOOHOBBIX KHUCJIOT, KaK TTOKa-
3aTeJib TSDKECTH COCTOSTHYS, IPEJICTABIISIET OOJIBIION
UHTEpeC JIJIs1 peannMaTosioruu. B To ke Bpemst ocra-
Bajics HeusdydeHHbIM Bompoc o HamesxkHoctu DOKK
JUIST OIIEHKU TSIKECTH COCTOSTHYSI OOJIbHBIX B CPaBHE-
HUM C OOIIETPU3HAHHBIMU KINHUIECKUMU [IKAJIAMH,
a Takke He ObLIa MCCJIEJOBAaHA BO3MOKHOCTD MOHU-
TopuHTa 3(D(PEKTUBHOCTHN JICUEHUS Ty TeM U3MEPEHUS
ceiBOpoTOUHBIX KoHIleHTparnit KK B quHamuke.

Jlist peliieHusT TOCTABIEHHBIX BOIIPOCOB B Kaue-
cTBe 00beKTa uccaeoBanns Oblia BhIOpaHa ojHa U3
HanboJIee CJAOKHBIX JIJIST JUATHOCTUKY U JICUEHUST Ka-
Teropust O0JIbHBIX — OOJIBHbBIE ¢ OCJIOKHEHHBIM Teue-
HUEM OCTPBIX XUPYPIUYECKUX 3a00I€BAaHUN OPraHOB
GprotirHoi mosioctu (repdopaiuu, OcTpast HEIPOXo-
JIMMOCTBIO KunrevyHuka) [20, 21].

ITesb paboThl — 0OOCHOBATH T1E7IECO0OPAZHOCTD
n3mepernst KK B KpoBU /IJIsT OIEHKH TSIKECTH CO-
crostaust 1 3(HEeKTUBHOCTY JieueHusT GOJIBHDBIX B pe-
AHUMATOJIOTH.

Marepuan u MeTO/bI

HUccnenosanne Boeimosteno B 2013—2015 tr. 8 Jlabo-
paropun MetabosmsMa KpuTmdeckux cocrosnuii Mepe-
PAJIBHOIO TOCYAAPCTBEHHOrO OHO/KETHOrO HAy4YHOIO yu-
pexknenusi  «Hayuno-uccienoBaTebCKUil  UHCTUTYT
obmieil peannmarosorun um. B. A. Herockoro». Ob6cie-
noBasi 58 60IbHBIX (MysKunH 45%) B Bo3pacte 64 (uHTep-
KBapTUIBHLINA pazmax/VP 52—78) jet, MOCTyNMUBIINX B
oraesennie peanumarosiornt (OP) s Xupypruyeckux
60ubHbIX TKB uM. C.I1. Borkuna /I3 r. MockBa ¢ ocTpbivMu
XUPYPrudecKuMu 3a60JeBaHUAMEI OPraHoB OPIONTHOI 110-
JIOCTH, OCJIOKHEeHHbIMU Tiepdopaiiueit (n=35) 1 ocTpoit
HETPOXOINMOCThI0 Kuteunnka (n=24). llpu mocrymie-
o B OP tskecTh cOCTOSHMST GOJNBHBIX 110 IIKAJeE
APACHE II cocraBuna 8 (P 5—16) 6annos. Ilpogonxn-
TEJIBHOCTD JICYEHUS B OT/IEJICHUN PEAHNMATOJIOTHU COCTA-
Busa 4 (P 2—6) nus. JletanbHOCTD 3a Iepuo/I JIeUeHUS B
oT/leieny peanuMarosiornu coctaBuia 41% (n=24). B
rpyie GolbHBIX ¢ Tiepdopaliieil KUIMeYHKa UMeJCh
CJIeLyIONINe XUPYprudeckue 3ab0eBaHus: si3BeHHast 60-
JIE3Hb JIBEHAANATUTIEPCTHON KHUITKH (7=5), TpaBMa KH-
meyHuka (1=5), IUBEPTUKYJIAPHAss GOJIE3Hb KUIIEYHUKA
(n=4), octpble cocyaucTbie GoJe3Hr Kuliednnka (n=>5),
oryxosb kuieunuka (n=10), octpeiit anmenauiut (n=6);
B TPYIIEe C OCTPOH HENPOXOJMMOCTBIO KHUIIEYHUKA —

experimental studies have shown dose-dependent
PhCA effect on cellular respiration, function of mito-
chondrial enzymes, phagocytosis activity, ability of
leucocytes to produce active oxygen forms, etc., which
is an evidence of a direct role of PhCAs in the patho-
genetic mechanisms of critical conditions [16—19].

The data reported showed a greater risk of
death of those patients in intensive care units, who
had increased concentration of phenylcarboxylic
acids in blood [23]. Thus, the level of phenylcar-
boxylic acids is of a great importance for critical care
medicine as an indicator of a condition severity.
Nevertheless, reliability of PhCAs for the assessment
of a condition severity in a particular patient as com-
pared to generally accepted clinical scales remains
unclear. The possibility to monitor the efficiency of
treatment by measuring serum PhCA concentrations
in dynamics has not been studied so far.

To solve the questions posed, a group of patients
with complicated course of acute surgical abdominal
diseases including perforations, acute intestinal
obstruction, the most difficult for diagnosis and treat-
ment was selected as the study object [20, 21].

The purpose of the work is to determine the
reasonability of quantitative evaluation of PhCAs in
blood to assess the severity of condition and efficien-
cy of treatment in critical care medicine.

Materials and Methods

The study was carried out in the Laboratory of
human metabolism in critical states at Federal State
Budget Scientific Institution «V. A. Negovsky Scientific
Research Institute of General Reanimatology» in
2013—2015. The study included 58 examined patients
(men 45%) at the age of 64 years (inter-quartile range
(IQR) 52—78 years) hospitalized to intensive care unit
(ICU) for surgical patients of S. P. Botkin City Clinical
Hospital of Moscow Healthcare Department with acute
surgical diseases of abdominal cavity complicated with
perforation (n=35) and acute intestinal obstruction
(n=24). On admission to ICU the severity of patient
condition was 8 (IQR 5—16) points by APACHE II
scale. Treatment in the ICU lasted for 4 (IQR 2—6)
days. Mortality for the period of treatment in the ICU
was 41% (n=24). The group of patients with bowel per-
foration included the following surgical diseases: duode-
nal ulcer (n=5), bowel injury (n=5), diverticular bowel
disease (n=4), acute vascular bowel diseases (n=5),
bowel tumor (7=10) and acute appendicitis (7=6). The
group with acute intestinal obstruction included com-
missures in abdominal cavity (n=6), bowel tumor
(n=15) and ventral hernia (n=2).

All patients entered the ICU after urgent abdominal
surgeries. The surgeries included suturing of bowel wall
defect (n=8), removal of bowel concretion (n=4), partial
bowel resection followed by applying intestinal anastomo-
sis (n=8), partial bowel resection with intestinal stoma for-
mation (n=32) and appendectomy (n=6).

The study did not include patients with chronic kid-
ney failure, chronic hepatic failure, acute cerebrovascular
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craiiku 6pIontHoi mosoctu (n=6), OMyX0Jab KUITEYHNKA
(n=15), rppika OGPIONTHON cTeHKN (1=2).

Bee 60JibHbBIE TOCTYIIMIIA B OT/EJIEHUE PEAaHUMATOJIO-
TUU TIOCJIe AKCTPEHHBIX TOJIOCTHBIX onepanuii. TaTpaore-
PAIMOHHO BBIMOJHEHO VIUBaHue aedeKTa KUNedHon
crerku (n=8), ycTpaHenue KUIIEYHBbIX cpamienuii (n=4),
Pe3eKINsT yIacTKa KUIIKH € MTOCITEAYIONNM BhIOJHEHUEM
KHIIEYHOTO aHACTOMO32a (7=8), PE3eKIHs yIacTKa KUIIKN
¢ ¢hopMHUPOBaHUEM KUIIEYHOH CTOMBI (n=32), almneH/oK-
tomus (n=6).

B ucciaenoBanue He BKIOYAIU GOJIBHBIX ¢ XPOHUYEC-
KOIl 10Ye4YHO! He0CTATOYHOCTBIO, C XPOHIYECKOI Ieve-
HOYHOMW HEI0OCTATOYHOCTBIO, C OCTPBIM HAPYIIEHUEM MO3-
rOBOTO KPOBOOOPAIIEHHSI 1 YePEITHO-MO3TOBOI TPABMOIA, €
MACCHBHOH KPOBOIIOTEPEH, € AMCCEMUHUPOBAHHBIM OITY-
XOJIEBBIM IIPOIECCOM M XPOHUUYECKUMU 3a00JIeBaHUSAMU
CUCTEMBI KPOBU.

[pyrity KOHTPOJISI COCTABUIIN 3[I0POBbIE JIOHOPBI KPO-
Bu (n=25, my:xunt 40%) B Bozpacte 41 (P 37—46) rona.
O6ceoBate JOHOPOB KPOBH MPOU3BOAIIOCH B OT/Iee-
HUU TpaHCGhY3UOJOTHH, 3aTOTOBKU U MPOIECCUHTA TeMO-
MOATUYECKUX CTBOJIOBBIX KIeToK DemepambHoro HaydHo-
KINHIYECKOTO MEHTPA [ETCKON TeMATOJOTHU, OHKOJOTUN
n ummynonorun uM. /Imutpust Porauesa Munsnpasa Poc-
CHHU B COOTBETCTBUH ¢ npukazoM M3 PD Ne 364 «O6 yr-
BEPIKCHIHN TTOPSIIKA MEUITHHCKOTO 0OCIEIOBAHUS JIOHO-
pa KpPOBM M €€ KOMIIOHEHTOB». ¥ JIOHOPOB KPOBU Ha
MOMEHT 00cye/IoBaHNs ObLIIN MCKITIOYEHbI XPOHUYECKUE
3a00JIeBaHUST TIEYEHU U [IOYEK, & TAKIKE OTCYTCTBOBAIM 06-
MIEKTMHNYECKIEe TIPU3HAKI OCTPOTO BOCIIAJIEHUSI.

buoxumuyeckuil aHaim3 KpPOBU BBIITOJHUIN HA aHa-
auzatopax <Architect c¢4000» (Abbott) u «Olympus
AU400» (Olympus), o6uuii aHams Kposu — Ha 1pubopax
«SYSMEX XS-1000i» (Sysmex) u «ADVIA 60» (Bayer
diagnostics). Ta3oBblii cocTaB, KUCIOTHO-TIEJIOYHBIE TOKA-
3aTesii KPOBU U COJIEP/KAHUE JIAKTATA B CBIBOPOTKE KPOBU
OIIEHMBAJM Ha AaBTOMATH3MPOBAHHOM aHAJIU3aTOpe
«ABL800 FLEX» (Radiometer). Ha ocHoBaHW# KJIMHIKO-
Jab0PATOPHBIX M WHCTPYMEHTAIbHBIX JAHHBIX Y MAllUEH-
TOB MPOU3BO/IUJIN OIEHKY TSKECTH COCTOSHUS I10 HIKaJe
APACHE II (B nens nocrymenns) u SOFA (exxenHeBHO).

Y obcaepoBaHHbIX GOJIBHBIX OIEHKY COIEPIKAHMS
OKK B cBIBOPOTKE KPOBH OCYIIECTBIISIIN TIPH TIOCTYILIE-
HUW B OTZeJieHne peaHnmarosiornu (n=58) M Ha TPETbH
CYTKU WHTEHCUBHOTO JedeHus (n=45). [lns ananmsa wmc-
[OJIb30BAJIU  00Pa3lbl ChIBOPOTKM BEHO3HOII KPOBU
(V=200 MKJ1), HOJYYEHHOI /IS BBIIOJTHEHUS PYTUHHBIX
KJIMHUKO-/1A00PaTOPHBIX aHAINU30B. Y 3[0POBBIX JOHOPOB
kposu (n=25) onpenenenne conepsianns OKK ocyrects-
JISLTA B JIeHb 00C/IeJOBaHUS — JI0 HaYas1a poLe/y pbl J0Ha-
. Onpenenenne copepskarss OKK B cbiBOpoTKe KPOBI
OCYIIECTBJISIIN Ha ra3oBoM xpomarorpacde Poccuiickoro
npousBojicTBa «Kpucramr 5000.2» (Xpomarak, Poccust)
10 METO/IMKe, aaTUPOBAHHON IS YCIOBUIT KIMHUYEC-
Kux saboparopuii [22].

Jluist XpaHeHUsT U CTaTUCTUYECKON 0OpabOTKY JIaHHBIX
ucnosnb3osaau nporpammy IBM SPSS Statistics 22. Onu-
caTeJbHas CTATUCTUKA B TEKCTE IPE/CTABICHA B BUJIC Me-
nuanbl (Me) w uHTepkBapTHibHOrO pasmaxa (MNP, 25—
75%). [lng cpaBHeHUs KOJUYECTBEHHBIX ITPU3HAKOB
ncrnoJsib3oBas Kputepuii Manna-Yurnu. [Ipu onpenene-
HUW KOPPEJSITUOHHON CBSI3W PACCUUTBIBATN KOI(DDUITH-
enT Koppessiuu Criupmena (7,). st paspaboTKu POTrHO-
CTUYECKUX  Mojieseil ¢  OUHAPDHBIMU  MCXOJaMU

event and craniocerebral injury, massive blood loss, dis-
seminated tumor process and chronic blood diseases.

The reference group consisted of healthy blood donors
(n=25, men 40%) at the age of 41 (IQR 37—46) years.
Blood donors were examined in the Department of
Transfusiology,  Collection and  Processing  of
Hematopoietic Stem Cells of Federal Scientific and
Clinical Centre of Pediatric Hematology, Oncology and
Immunology named after Dmitry Rogachev according to
Order of Ministry of Healthcare of the Russian Federation
No. 364 «On the approval of the procedure of medical
examination of blood donor and blood components». On
the date of examination chronic liver and kidney diseases
were excluded in blood donors who also had no general
clinical signs of acute inflammation.

Biochemical blood assay was carried out using
Architect ¢4000 (Abbott) and Olympus AU400
(Olympus) analyzers, total blood count was conducted
with SYSMEX XS-1000i (Sysmex) and ADVIA 60 (Bayer
Diagnostics) devices. Gas composition, acid-base indices
and lactate level in blood serum was estimated with
ABL800 FLEX (Radiometer) automatic analyzer. The
severity of patient condition was assessed by APACHE 11
scale (on the day of admission) and SOFA scale (daily)
based on clinical laboratory and instrumental data.

In the examined patients PhCA serum level was deter-
mined at the admittance to the ICU (#=58) and on the
third day of intensive therapy (n=45). Serum blood sam-
ples (V=200 uL) were collected from patients to perform
routine clinical laboratory tests. PhCA level in healthy
blood donors (n=25) was determined on the day of exami-
nation prior to blood donation. PhCA level in blood serum
was determined using Crystal 5000.2 gas chromatograph
(Chromatech, Russia) by a protocol specifically adapted to
clinical laboratory conditions [22].

IBM SPSS Statistics 22 software was used for data
storage and statistical processing. Descriptive statistics is
given in the text as median (Me) and inter-quartile range
(IQR, 25—75%). Mann-Whitney criterion was used to
compare qualitative variables. Spearman correlation coef-
ficient was calculated to determine correlation (7,)
between parameters. Logistic regression method was used
to develop prognostic models with binary outcomes. Area
under ROC-curve and the Hosmer-Lemeshow goodness-
of-fit test were used to compare models. A value of P<0.05
was accepted as statistically significant when determining
differences between groups.

Results and Discussion

Correlation of PhCA level with the severity
of patient condition

Statistic analysis has shown that PhLA, p-
HPhAA, p-HPhLA as well as total PhCA concentra-
tions (}.3PhCAs) correlate with the severity of con-
dition assessed by SOFA scale (rs: 0.700; 0.621; 0.713
and 0.729, respectively, P<0.001) and APACHE II
scale (rs: 0.624; 0.757; 0.763 and 0.804, respectively,
P<0.001) in patients with acute surgical abdominal
diseases. Patients with multiple organ dysfunction
syndrome (MODS) were characterized by higher
serum concentrations of all PhCAs than healthy
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Ta6mmua 1. Yposens @KK B chiBOpOTKE KPOBH Y GOJIBHBIX B 3aBUCHMOCTH OT HAJMYUsI OPTaHHbIX AuchyHKIMIA.
Table 1. PhCA level in patients depending on the presence of organ dysfunction.
Parameters Values of parameters, Me (IQR)
Healthy Patients without Patients with MODS
donors MODS with dysfunction with dysfunction
(n=25) (n=21) of no more than of more than 3 organ
3 organ systems systems
(n=26) (n=11)
SOFA, point — 1 5 12
(0—2) (3—6)*# (9—13)*#*+
PhLA, uM 0.61 0.66 1.59 4.13
(0.43—0.83) (0.47—1.04) (0.82—2.47)*# (1.77—5.99)*#**
p-HPhAA, uM 0.90 1.49 2.51 23.18
(0.61—1.62) (0.38—2.79) (1.41—5.21)*# (4.90—25.34)*#*+
p-HPhLA, uM 1.30 2.44 3.64 19.32
(1.10—1.63) (1.73—3.54)* (2.42—6.4T)** (7.17—65.31)*#**
Y3PhCAs, uM 3.08 4.86 8.79 47.93
(2.27-3.95) (3.09—6.01)* (5.25-18.97)*# (21.94-89.54) %%+

Note. * — P<(0.05 in comparison with healthy donors; # — P<0.05 in comparison with patients without MODS; ** — P<0.05 in comparison
with patients with MODS with dysfunction of no more than three organ systems; dysfunction of vital organs and organ systems was fixed

with SOFA scale.

IIpumeuanue. Parameters — nokasatenu; point — 6amn; PhLA — OMK; p-HPhAA — u-T'DYK; p-HPhLA — n-TOMK; Y.3PhCAs —
Y3MDKK; Values of parameters — snauenust napamerpos; Healthy donors — smoposbie moHopsl (Taxske s tabu. 2—6); Patients with-
out/with — Gosbmbre 6e3/c; MODS — ITOH; With dysfunction of — ¢ mapymernem dbyukimm; no more/more than 3 organ systems — me
Gosee/Gosee 3-x cucrem opratos. * — p<0,05 B cpaBHEHUU CO 3[0POBbIMU JI0HOpaMu Kposw; # — p<0,05 B cpaBHeHuU ¢ GosbHBIME (€3
ITOH; ** — p<0,05 B cpaBrenuu ¢ 6oabibiMu ¢ ITIOH ¢ napymenuem GyHkimy He 6oJee 3-X CUCTEM OPraHoB; HapyLIeHue (QYHKIN 5KI3-
HEHHO BaKHBIX OPTAHOB M CHCTEM OPraHOB (DMKCUPOBAJIN ¢ ncnoab3osannem mkambr SOFA.

HCIIOJIB30BAJIM METOJ[ JIOTUCTHYECKON perpeccun. Jliist
CPaBHEHUS MOJIeJIEN NCTIOIB30BAN 3HAYEHUE TITOIAN 110
ROC-xpuBoit u kpurepuii corsacust Xocmepa-Jlemeniena.
3uavenne p<0,05 IPUHUMAIN CTATUCTUYECKU 3HAYMMbIM.

PesyabraThl 1 00CyK/I€HHE

B3aumocssa3p yposusi @KK c ts:xecTtsio co-
CTOSIHUSI OOJIbHBIX.

Craructuveckuil aHaJu3 BISIBUI, YTO Y OOJIb-
HBIX C OCTPBIMHU XUPYPIrHYECKUME 3a00JI€BAHUSIMU
opranoB OprotHoil mosoct KoHieHTpanuu OMK,
n-F'OYK, n-I'OMK, a taxxe cymmapHasi KOHIIEHT-
paiuss @KK ():3DKK) Koppeaupyior ¢ o1eHKoii Ts-
sKecTH coctostHust OosbHBIX 1o mikane SOFA (ry
0,700; 0,621; 0,713 u 0,729 coorBercTBEHHO,
p<0,001) u o mxkame APACHE II (rg 0,624; 0,757,
0,763 1 0,804 coorBercrBenno, p<0,001). BoJsibHble ¢
nosinopranuoit Hegoctarounoctbio (ITOH) xapaxre-
pHU30BaJUCh (OJiee BBHICOKUME KOHIIEHTPAIUSMU
Bcex KK B chIBOPOTKE KPOBU B CPABHEHUU CO 3710-
POBBIME JIOHOpamMu KpoBu u GosbHbiMu 6e3 TTOH
(p<0,05) (tabm. 1).

B rpytirie 60JbHBIX ¢ OCTPBIME XUPYPTrUYECKU-
MU 3200JI€EBAaHUSIMU, OCJIOKHEHHBIMU Tiepdhopariieit
kuiedarka (17=39), JeTaIbHOCTh cocTaBuia 43%
(n=15). Ilpu mocTymieHnN CyMMapHbBIl ypPOBEHb
DKK B cBIBOPOTKE KPOBH Y GOJIBHBIX ¢ HEOIATOIPU-
ATHBIM HcxonoM (n=13) mpeBbiiian Gusnoaorudec-
Kuit yposenb B cpeareM B 15 paz (p<0,001), mpu
HTOM CTATUCTUYECKU 3HAUYUMO OBLIT TIOBBIIIEH YPO-
Benb Bcex DKK (p<0,001). YV BoukuBIINIX GOJBHBIX

blood donors and patients without MODS (P<0.05)
(Table 1).

In the group of patients with acute surgical dis-
eases complicated with bowel perforation (7=35)
mortality was 43% (n=15). On admission total
PhCA level in blood serum in patients with unfavor-
able outcome (n=15) 15-fold (on average) exceeded
physiological level (P<0.001); the increase in all
PhCA levels was significant (P<0.001). Levels of
these three PhCAs also exceeded physiological value
(P=0.013) in the survived patients (r=20) but only
by 1.7 times on average. The survived patients had
statistically significant increase in PhLA (P=0.002)
and p-HPhLA (P<0.001) levels.

The survived patients (2=20) and patients with
unfavorable outcome (n=15) initially differed by the
severity of condition and concentrations of the three
PhCAs in blood serum (P<0.01). On admission to
intensive care unit, total PhCA concentration was
on average 9 times higher in patients with unfavor-
able outcome than in the survived patients
(P<0.001) (Table 2).

Mortality in the group of patients with acute
surgical diseases complicated with acute intestinal
obstruction (AIO, n=23) was 39% (#n=9). On admis-
sion to ICU the patients with unfavorable outcome
were characterized by 7-fold increase of a total PhCA
():3PhCAs) level in blood serum compared to the
group of healthy blood donors (P<0.001); increases in
all PhCA levels were significant (P<0.003).

The survived patients from the group with ATO
(n=14) also experienced higher p-HPhAA and p-
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TaGauna 2. Yposuu KK B cbIBOPOTKE KPOBH Y GOJIBHBIX € OCTPHIMH XUPYPTrHYECKHUMH 3200JI€BAHUSIMU, OCIOKHEH-

HbIMH nepdopalyeii KUIIeYHNKa, B 3aBUCHMOCTH OT HCXOJA.

Table 2. PhCA level in patients with acute surgical diseases complicated by bowel perforation depending on the out-

come.

Parameters

Values of parameters, Me (IQR)

Healthy donors (n=25)

Survivors (n=20) Non survivors (n=15)

APACHE 11, point — 5(3-7) 19** (14—25)
SOFA, point - 3(1-5) 9**(4—12)
PhLA, uM 0.61 (0.43—0.83) 114 (0.65—1.76)  4.117** (2.01—5.99)
p-HPhAA, uM 0.90 (0.61—1.62) 137 (0.40—2.27) _ 9.40%** (3.09—29.37)
p-TIphLA, uM 1.30 (1.10—1.63) 2.87* (1.44—3.66)  18.327** (5.98—61.36)
Y.3PhCAs, uM 3.08 (2.27—3.95) 5.19% (254—8.14)  47.147** (10.60—105.48)

Note. * — P<0.05 and #* — P<0.05 in comparison with healthy donors; **— P<0.05 in comparison with survivors.
IIpumeuanue. Survivors — BbukuBIIMe; Non survivors — ymepuiue (takske st Tabur. 3). *— p<0,05 u # — p<0,05 upu cpaBHEHUU ¢ TPyII-
MO¥i 3/10POBBIX IOHOPOB KpoBu; ** — p<0,05 npu cpaBHEHNU ¢ TPYIIIOI BHIKUBIIMX OOJBHBIX.

(n=20) ucxonupiii ypoerb 3 MKK Obl1 Takke BbI-
nre ¢usunonorundeckoro (p=0,013), Ho B cpemHem
npeBbINas ero Tojapko B 1,7 paza. Cratuctuueckn
3HAYUMO Y BBUKHMBIIMX OOJIGHBIX ObLI IIPEBBINIEH
yposerb OMK (p=0,002) u n-TOMK (p<0,001).

Boukusiie 60sbHbie (1=20) 1 GoJibHbIE C He-
GJIATOTIPUSATHBIM UCXO/0M JiedeHust (n=15) mepso-
HAYATBHO PA3/INYAIUCHh TI0 TSIKECTU COCTOSTHUS U
konrentpanusam tpex MKK B chiBopoTke KpoBu
(P<0,01). ¥ 60/ibHBIX ¢ HEGJIATOTPUSATHBIM UCXOIOM
cymmapnas kounentpaius QKK mnpu nmocrymiennu
B OP B cpentem Gbliia B 9 pa3 BbIllle, YeM Y BBIKUB-
mux narentos (P<0,001) (tabu. 2).

JleTasbHOCTD B rpyIire GOJBHBIX ¢ OCTPHIMU XU-
PYPrudecKuMu 3a00JIEBAaHUSIMU, OCIOKHEHHBIME OCT-
poii HenpoxoaumocTteio kuieyanka (OHK, n=23),
cocrasuiia 39% (n=9). Ilpu nocrymenun 8 OP 60Jib-
Hble ¢ HeOJIAronpUsATHBIM ucxooM 13 rpymibsl OHK
XapaKTepPU30BauCh B 7 pa3 00Jiee BBICOKUM CyMMap-
ubiM yposaem DKK (Y.3MKK) B cbIBOPOTKE KPOBU B
CpaBHEHWM C TPYIIION 3I0POBBIX [MOHOPOB KPOBU
(P<0,001), mpu 9TOM CTATUCTUYECKU 3HAYUMO ObLI
nosbiiied yposenb Bcex DKK (p<0,003).

¥ BopkuBImx 60sbHbIX 13 rpytirsl OHK (n=14)
ucxonubiii yposetb m-I'OYK u n-TOMK raxske ObL1
BbIllle, YeM y 3710poBbIxX Jofieit (p=0,028 u P<0,001,
COOTBETCTBEHHO), HO B cpenHem cymma ) 3MKK npe-
BblllIajia HOpMY He OoJtee ueM B 1,7 pasa (P<0,001).

B rpymiie 6osbabix ¢ OHK BbpkuBIIme 6oTbHbIE
(n=14) u GosibHBIE ¢ JIeTATBHBIM HCX0A0M (1=9) cTa-
TUCTUYECKU 3HAYUMO PA3TIMIAIIICH 110 COMEPIKAHUIO B
kpoBu kaxaon uz anamsupyembix OKK (P<0,05).
Cymmapnas konientpaius ).3MOKK B chiBopoTke
KPOBU y GOJIBHBIX ¢ HEOJIATOITPUSTHBIM UCXOJIOM YK€ B
nenb nocrymieHust B8 OP Obuia B 4 pasa Bbillie, 4eM B
rpyiiie BopKUBIINX 60JbHbIX (p=0,017) (Tabu. 3).

Yporens MKK y 60ibHBIX ¢ GaKkTepHaIbHO-
BOCHAJUTEIbHBIMU OCJI0KHEHUSIMH.

B nenb nocrymienust B OP GakrepuaibHO-BOC-
HAJIUTETBHBIN POIecC ObLI BBISIBJIEH Y 35 GOJBHBIX
(B 60% cayuaeB). Y GosbHBIX ¢ nepdoparueii Ku-
MevHIKa GaKTePUATbHO-BOCIATUTENBHDIN 04ar ObLI

HPhLA blood concentrations than healthy people
(P=0.028 and P<0.001, respectively) with a total
amount ),3PhCA values exceeded 1.7-fold the refer-
ence values (P<0.001).

The survived patients (n=14) and patients with
fatal outcome (n=9) of the group of patients with
ATO significantly differed by each PhCA concentra-
tion in blood (P<0.05). Even on admission, total
concentration of ), 3PhCAs in blood serum was four-
fold higher than in the group of survived patients
(P=0.017) (Table 3).

PhCA level in patients with bacterial inflam-
matory complications

On admission to ICU bacterial inflammatory
process was found in 35 patients (60% of cases).
Bacterial inflammatory lesions were registered in
medical records of patients with bowel perforation
in 89% of cases (n=31): peritonitis (n=26), abscess
(n=3) and infiltrate (n=2) of abdominal cavity.
Bacterial inflammatory lesions were found in
patients with intestinal obstruction in 17% of
cases: infected ventral hernia (n=2) and pneumo-
nia (n=2).

Patients with bacterial inflammatory complica-
tions (n=35) and patients without infectious process
(n=23) did not differ in age (P=0.899) and severity
of condition by APACHE 1T scale (P=0.880). PhLLA
level was shown to be by 2.5 times higher (P<0.001)
and p-HPhLA by 1.5 times higher (P=0.048) in
patients with registered infection complications.
Patients in subgroups did not differ in lactate level
(P=0.181), p-HPhAA (P=0.751) and total concen-
tration of the three PhCAs (P=0.408) (Table 4).

These findings allow to recommend using of
PhCAs (PhLA and p-HPhLA) as promising diagnos-
tic criteria of bacterial inflammatory process in
patients with abdominal pathology.

Predictive value of PhCAs

According to the results obtained, all the mole-
cular parameters tested may be used as multiparame-
ter prognostic criteria. AUC was within a range of
0.800—0.900 in all cases (P<0.001) suggesting that
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Ta6mma 3. CeiBoportounbie yposun MKK B rpynne GobHbIX ¢ XMUPYpPruYeCKUME 3a60I€BaAHUSMH, OCIOKHEHHBIMH
OCTPOIi HENPOXOMMOCTHIO KMIIEYHHKA, B 3ABUCUMOCTH OT HCXO/IA.
Table 3. PhCA level in patients with surgical diseases complicated by acute intestinal obstruction, depending on the

outcome.

Parameters

Values of parameters, Me (IQR)

Healthy donors (n=25)

Survivors (n=14)

Non survivors (n=9)

APACHE 11, point — 7 (5—10) 16** (10—19)
SOFA, point = 1(0—3) 6% (4—9)
PhLA, uM 0.61 (0.43—0.83) 0.59 (0.45—0.75) 1.707%* (1.05—3.60)
p-HPhAA, uM 0.90 (0.61—1.62) 190 (1.23-3.29)  8.29%** (2.35—24.99)
p-HIPhLA, uM 1.30 (1.10—1.63) 255% (1.77—3.28)  7.88°** (4.56—14.77)
Y'3PhCAs, uM 3.08 (2.27—3.95) 5.29% (4.01—6.59)  21.947%* (10.08—43.03)

Note. * — P<0.05 and # — P<0.05 in comparison with healthy donors; ** — P<0.05 in comparison with survivors.
Ipumeyanue. * — p<0,05 u # — p<0,05 1pu cpaBHEHUHN € TPYIIION 3AOPOBLIX TIOHOPOB KPOBHU; ** — p<<(,05 11pu cpaBHEHUH € TPYIIION BbI-

SKUBIIKMX GOJIbHBIX.

Ta6auna 4. CpaBHeHHrEe GOJBHBIX C JOKYMEHTHPOBAHHBIM GaKTEPHAIbHO-BOCIIAIUTEIHHBIM POLECCOM U (€3 T0KyMeH-
THPOBAHHOTO GaKTEPUAIbHO-BOCIAIUTEIbHOTO Npouecca, Me (HP).
Table 4. Comparison of patients with and without documented bacterial inflammatory process.

Parameters Values of parameters, Me (IQR)
Patients without documented bacterial Patients with documented bacterial P
inflammatory process (7=23) inflammatory process (n=35)

Age, years 60 (54—76) 64 (51—79) 0.899
APACHE 11, point 8 (5—16) 8 (5—17) 0.880
Lactate, mM 1.5 (1.0—-3.3) 2.1 (1.3—-3.2) 0.181
PhLA, uM 0.72 (0.45—1.36) 1.77 (1.10—4.13) <0.001
p-HPhAA, uM 2.42 (1.29—6.28) 2.59 (1.01—9.40) 0.751
p-HPhLA, uM 292 (1.77—5.26) 4.43 (2.66—17.5) 0.048
Y3PhCAs, uM 5.79 (3.94—14.67) 9.79 (4.86—41.61) 0.146

Note. Patients without/with documented bacterial inflammatory process — GosbHbie Ge3/¢ TOKYMEHTUPOBAHHBIM GAKTEPUATILHO-BOCITAIII-
TEJIbHBIM MPOIECCOM; age, years — BO3PacT, Toibl; lactate — sakrar (Takoke st Tabur. 6, pUCYHOK).

JIOKYMEHTUPOBaH B uctopuu 6oJsie3tu B 89% ciydaen
(n=31): nepuronur (n=26), abcuecc (n=3) u un-
dussrpar (n=2) GproiHON MOJIOCTH. Y OOJBHBIX €
OCTPOH HETIPOXOUMOCTHIO KUIIETHUKA OaKTepHasib-
HO-BOCITAJTUTEIbHBIE 0Yaru ObLIW BbistBJAeHbI B 17%
cirydyaeB: MH(DUIIMPOBAHHAS TPBIKA [IEPeTHEN OPIOTII-
HOIT cTeHKU (n=2), mHeBMOHUS (n=2).

BoutbHble ¢ GaKTepUaIbHO-BOCIIATIUTEIBHBIME OC-
JoskHeHusIME (1=35) 1 OoJibHbIe €3 MH(PEKIMOHHOTO
mporiecca (n=23) He pazinyaInCh TIO BO3PACTY
(p=0,899) u Tszxectu cocrostaus 110 mKane APACHE 11
(»p=0,880). YcranoBseHo, 4TO NP HAIMINK OAKTEPU-
AJIbHO-BOCHATIUTEIbHBIX OcI0KHeHul ypoBenb DMK B
2,5 paza (p<0,001) u yposeup n-IOMK B 1,5 pasa
(p=0,048) Bbiiiie, yem y apyrux OOJbHBIX. BosbHBIE B
HOATPYIINAX HE Pa3NYaliCh IO YPOBHIO JIaKTaTa
(p=0,181), 1-T'DYK (p=0,751) u cymmapHoii KOHIIEHT-
paruu Tpex DKK (p=0,408) (tabu. 4).

[lonyuenmbie pe3yabTaThl MO3BOJISIIOT PEKO-
menpoBath KK (DMK u n-TOMK) B kauectBe
HEPCIEKTUBHBIX JUATHOCTUYECKUX KPUTEPUEB Oak-
TepPUATLHO-BOCTIAJIUTETLHOTO MPoIecca y H0IbHBIX ¢
a0IOMMHAJIBHOM T1aTOJIOTHEH.

IIpornocruyeckas sHaunmocts DKK.

CoriacHO MOJIyYeHHBIM Pe3yJ/IbTaTaM, BCe TIPo-
TECTUPOBAHHbIE MOJIEKYJISIPHbIE ITAPAMETPbI MOTYT

PhACs and lactate have very good predictive ability.
Molecular prognostic criteria were comparable with
multiparameter scale APACHE II 0.897 (P<0.001)
by accuracy.

In this group of patients, p-HPhLA demon-
strated good calibration as a predictive indicator and
allowed to give the best estimate for the prognosis of
the course of critical conditions in the examined
patients. Based on logistic regression for practical
use, the method was developed to assess the severity
of condition and individual risk of unfavorable out-
come in patients with surgical abdominal diseases
complicated with bowel perforation and acute
intestinal obstruction by p-HPhLA level (by a prog-
nostic model, the sensitivity was 87.5% with a speci-
ficity of 85.3%).

Low risk of fatal outcome (<10%) was found in
patients with serum p-HPhLA level less than 1.67
umol /L. For comparison, p-HPhLA level in blood
serum of the examined healthy donors was 1.30
(IQR 1.10—1.63) umol/L. If p-HPhLA in blood
serum is more than 6.15 umol /L the risk of fatal out-
come is over 50%. Based on the developed model
depending p-HPhLA level in blood serum, three
degrees of the severity of patient condition were
revealed (Table 5).
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TaGauna 5. Konnenrpanus n-TMMK B cbIBOPOTKE KPOBH KaK MOKa3aTe b PUCKA JIETAIBHOIO HCXO0/[a Y GOJbHBIX C Iep-

dbopaimeii 1 ocTpoii HEMPOXOAUMOCTHIO KUIIEYHUKA.

Table 5. The p-HPhLA level in serum as a marker of death risk in patients with acute perforation and intestinal

obstruction.

p-HPhLA, uM Death Condition severity (quality grading)
risk probability, %

<1,67 Low <10 Severe

1,68—4,40 Moderately increased 10—30

4,41—6,14 Significantly increased 31—-50 Critical

6,15—8,38 High 51—75

>8,39 Very high >75 Extremely severe (terminal)

IIpumeuanue. Death — setanbubiii ncxos; risk — puck; probability — Bepostnocts; Low — nuskuii; Moderately increased — ymeperno

nosbiennblii; Significantly increased — 3naunTesnsho nossimennbiit; High — soicokuii; Very high — ouens Boicokwuit; Condition severi-
ty (quality grading) — TsukecTs cocTostHus (KauecTBeHHas rpajaiist); Severe — tsikesoe; Critical — kpaitne Tskenoe; Extremely severe

(terminal) — npesesnbrO TsKEM0E (TEPMUHAIBHOE).

OBITH MCIIOJIH30BAHBI B KAUECTBE MOHOIIAPAMETPIYe-
CKUX TIPOTHOCTUYECKUX KputepueB. [lmomans mox
ROC-kpusoii (III1K) Bo Bcex ciyyadgx HaxoAnIach
B unrepsaie 0,800—0,900 (p<0,001), uro xapaxTe-
pH3YeT MPOTHOCTUYECKYIO CIIOCOOHOCTD (heHUIKap-
GOHOBBIX KHCJIOT U JIaKTaTa KaK OYeHb XOPOIIYIO.
Mouiekyisipeble [POTHOCTUYECKIE KPUTEPUU 10
CBOEIl TOYHOCTH OBLIN COMOCTABUMBI ¢ MHOTOIIApa-
Mmetpuueckoii mkanoin APACHE IT 0,897 (p<0,001).

B nacrosmieii Bbibopke 60sbHbIX 1-[OMK kak
MPOTHOCTUYECKUIT [TOKA3ATEb TPOAEMOHCTPUPOBAI
XOPOIIY10 KaTMOPOBKY ¥ MO3BOJIMI HAUG0JIEe TOUHO
OLIEHUTD [TPOTHO3 TeYEHUST KPUTUIECKUX COCTOSTHUI
y obcienoBaHHbIX 60bHBIX. C HCIOJIb30BAHUEM Me-
TO/IA JIOTHCTUYECKOU PErPecCcuu JiJist MPaKTHIECKOTO
HpUMeHEeHUsT pa3paboTaH CIocod OIEHKU TSKECTH
COCTOSTHUSI U UH/IUBUJIyaJIbHOTO PUCKA HEOIAromnpu-
SITHOTO UCXO0/[a KPUTUYECKOTO COCTOSTHUS Y OOIbHBIX
C XMPYPruyeCKUME 3a00I€BAaHUSIMU OPraHOB OPIOIII-
HOI TIOJIOCTH, OCJIOKHEHHBIX 1Tepdopaliueii 1 0cTpoit
HEMPOXOAUMOCTHIO KHIIEYHWKA, [0 YPOBHIO II-
TOMK (4yBCTBUTENBHOCTD MPOTHOCTUYECKOU MO-
nesu 87,5% 1ipu crieruduanoctu 85,3%).

Huskuii puck sneranbroro ucxoma (<10%) na-
6Jrr0/1aeTCst Y GOJIBHBIX ¢ CHIBOPOTOYHBIM YPOBHEM TI-
DMK wmenee 1,67 mxmosb/mr. lis cpaBHenus — y
00CJIeIOBAHHBIX 3/[0POBBIX JOHOPOB KPOBHU YPOBEHD
n-'OMK B ceiBoporke xpoBu cocrasuia 1,30 (UP
1,10—1,63) mxmoub/ . [pu yposue n-IOMK B cbi-
BOPOTKE KpoBH Gosiee 6,15 MKMOJIb/JT PUCK JIETATIb-
Horo ucxona npesbiinaer 50%. Ha ocrose paspabo-
TAHHOI MOJiesin B 3aBucuMoctu ot yposus n-[OMK
B CBIBOPOTKE KPOBH OBLIM BBIJEJIEHBI TPU CTEIIEHU
TSIKECTH COCTOSTHUST GOJIbHBIX (TabJI. 5).

B cootBerctBuu ¢ tapudamu Ha MeIUIIMHCKIE
PACXOJbl CUCTEMBI O0SI3aTEHBHOTO MEUIIMHCKOTO
crpaxoBanus (OMC) cTouMOCTh HEOOXOAUMBIX
KJIMHUKO-JIA00PATOPHBIX UCCJAEOBAHUN JJIST TIOJTY-
yeHrsd KOHeuHo! orenku 1o mkagsam APACHE II u
SOFA cocraszsier 240 u 202 py6sist. Croumocts ra-
3oxpomarorpaduueckoro ananusa Ha n-F'OMK (c
YUETOM aMOPTHU3AIUU 0OOPYA0BAaHUS, PACXOI0B Ha

According to the rates of a Mandatory Medical
Insurance System in Russia, medical expenses for
necessary clinical laboratory tests used to obtain
final estimates by APACHE IT and SOFA scales are
240 and 202 rubles. Gas chromatographic test for p-
HPhLA (taking into account depreciation of the
equipment, expenses for maintenance and material
support, utility expenses, labor cost of gas chro-
matographist) costs 115 rubles. Thus, multiparame-
ter method of the assessment of the severity of con-
dition and risk of fatal outcome by p-HPhLA level
provides an obvious advantage over APACHE II
scale by practicability and reduced labor costs for an
ICU physician. The method is characterized by a low
prime cost and may be used in urgent clinical prac-
tice as an express test.

PhCA in the assessment of treatment adequacy

This section of the paper analyzes information
value of PhCA and lactate indicators in dynamics for
the assessment of efficiency of intensive therapy in
patients with acute surgical abdominal diseases
(n=45). Dynamic indices (ACppcng %5 AC caer %)
are calculated as follows:

(C;—Cy) /CX100%,

where C, is concentration of required com-
pound in blood serum of patients on the date of
admission to ICU, C; is concentration on the third
day of intensive therapy [23]. Condition dynamics
was determined by SOFA scale as a difference
between the third-day and the first-day indices:
ASOFA = SOFA;y,, — SOFA,,,. Correlation analy-
sis revealed relation of ASOFA to lactate dynamics
(AC e %), dynamics of each PhCAs (ACpya, %,
AC, yphans %, AC, yphia, %), and dynamics of total
PhCAs ACyspcas % (rg 0.531, 0.581; 0.519; 0.346;
0.655, respectively, P<0.05).

Efficiency criterion included the outcome of a
patient' treatment in ICU. In 30 cases the intensive
therapy was effective — patients survived; in 15 cases
the intensive therapy was inefficient — patients died.
Logistic regression equation was compiled for each of
the dynamic indices tested. Binary dependent vari-
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TEXHUYECKOEe O0CJIyKUBaHUE, MATEPUATbHO-TEXH-
yeckoe obecrieueHre, KOMMYHAJIbHbBIE PACXO/IbI, 3a-
paboTaHHYIO IJIATY CHENUANNCTA B 00JIACTH Ta30BOI
xpomarorpadun) cocrasisier 115 pyOseit. Takum
00pa3oM, MOHOTAPAMETPUUECKUN CIIOCOO OIEHKH
TSDKECTU COCTOSTHUS, PUCKA JIETATBHOTO MCXO/A 110
yposaio 1n-IOMK BbITOAHO OTIMYAETCS OT MIKAJIBI
APACHE II cBoeii IpakTUYHOCTHIO, TIO3BOJISIET CO-
KPaTUTb TPYAO3aTPAThl Bpaya aHeCTe3MOJIora-pea-
HUMATOJIOTa, XaPAKTEPU3YETCsT HU3KOI ceOeCTOMMO-
CTBIO U MOKET OBITH WCIIOJB30BAaH B YPreHTHOM
KJIMHUYECKOU MPAKTUKE KAK AKCIIPECC-TECT.

DKK B onieHke aieKBaTHOCTH JIeYEHUS

B manHOM paspiesie pabOThI TIPOBE/IEH aHAJIN3
undopmaruaoctu nokazaresieit OKK u makrara B
JIMHAMUKE JIJIs1 OlleHKU 2((PEeKTUBHOCTH WHTEHCUB-
HOTO JieYeHUsT OOJIBHBIX C OCTPBIMU XUPYPrUUECKU-
MU 3a060JIEBAaHUSIMU OPTaHOB OPIOIIHOW OJOCTH
(n=45). Pacuer munamndeckux tokazareneii (AC
DKK,%; AC nakrart,%) ocylecTBIIsIIn 10 (hopmyJie:

(C5-Cy) /CX100%,

rae C, — KOHIIEHTPAIUS KCKOMOTO COe/IITHEHUST
B CHIBOPOTKE KPOBU Y OOJIBHBIX B JIEHD TIOCTYILIECHISI
B OP, C; — KkoHIleHTpanus Ha 3 CyTKH MHTEHCUBHOTO
gedenus. [23]. JMHAMUKY COCTOSHUS MO IIKaje
SOFA onpeziessiv Kak pasHUILY MEXK/Y MOKa3aTeJs-
MU Tperbero u nepBoro jgHeir: ASOFA =
SOFA,.,,—SOFA,.,,. Koppenaunonnplii ananius Bbi-
aBul ¢BA3b nokasarena ASOFA ¢ nuHaMuKoi Jrak-
tata (AC,oan %), ¢ auHamukoit kaxmonn DOKK
(A Coppmir 2%, AC, royi 20, AC, romk %, I C TUHAMU-
koit cymmbl WDKK — ACysqxi, % (1 0,531, 0,581;
0,519; 0,346; 0,655 coorBercTBeHHO, P<0,05).

Kputepuem 3¢ dekTuBHOCT WHTEHCUBHOTO
JiedeHust OBLT MCXOJ JiedeHus1 OOJILHBIX B OT/eJe-
Hun peanumatosiornn. B 30 ciaydyasx uHTEHCUBHOE
Jeuerre ObLI0 3(DHEKTUBHBIM — GOJBHBIE BHIKUJIH;
B 15 ciiyuasix MHTEHCUBHOE JiedeHue ObLIO Hedd-
(dhexkTuBHBIM — GOJIbHBIE yMepJu. [[Jist KasKaI0TO U3
TECTUPYEMbBIX JMHAMUYECKUX TTOKazaTeseil ObLIo
COCTaBJIEHO yPaBHEHUE JIOTUCTUYECKON perpeccuu.
PaccmarpuBasiach GUHApHAsT 3aBUCHMAsl [IEPEMEH-
Hasl «UCXOJ| KPUTUYECKUX coctosiuuiiy (1 — Je-
TaJIbHBIN ucxo; 0 — 6IaronpUsTHBIN KCXO/L).

[To pesysibrataMm HACTOSIIErO HCCJEIOBAHU
YCTaHOBJIEHO, YTO HanboJiee TOUHO OIeHUTH 3hdek-
TUBHOCTb WHTEHCUBHOTO JieUeHUsI Y TAHHOMN KATero-
pur 60JIBbHBIX (1=45) BO3MOKHO 10 JIUHAMUKE CYM-
mapuoii koutnenrpaiuu @KK B chiBopoTke KpoBu
(ACY3DKK,%). Ilnomanp mog ROC-xpusoii asa
raHHoro mnokasarenss cocraswia IIITK 0,862
(p<0,001). ITo xpuTepuio cormacus Xocmepa-Jleme-
IIeBa MPOTHOCTUYECKAST MOJIEJIb HA OCHOBE JMHAMHU-
ku cymmapuoii xonrenrpanuu KK xapakrepusy-
€TCs1 YIOBJIETBOPUTEIbHON KanmubpoBkoil (p=0,359).
B nanHOil BBIGOPKE GOJILHBIX MTPOTHOCTHYECKUN 110~
Kazarejgb HA OCHOBE M3MEHEHUs KOHIEHTPAIUU Ii-
TOYK obsaaet HeyIOBIETBOPUTENBHON KaTuOPOB-

able «outcome of critical conditions» was considered
(1 for fatal outcome and 0 for favorable outcome).

The results of this study showed that the
dynamics of total PhCA concentration in blood
serum (ACysppcas %) is the most accurate method
to assess efficiency of intensive therapy in this
group of patients (n=45). AUC for this index was
0.862 (P<0.001). The prognostic model based on
the dynamics of total PhCA concentration is char-
acterized by satisfactory calibration (P=0.359) by
the Hosmer — Lemeshow goodness-of-fit test. In
this group of patients prognostic index based on
the measurement of p-HPhAA had unsatisfactory
calibration (P=0.045), and change in lactate level
(ACheme %) had no predictive value: AUC —
0.667 (P=0.071) (Table 6). Thus, the dynamics of
PhCA total concentration in blood serum seems
reasonable to be performed to assess the efficiency
of intensive therapy in patients with acute surgical
abdominal diseases in the early postoperative peri-
od (Figure 1).

As calculated using logistic regression
method, intensive therapy of patients with bowel
perforation and intestinal obstruction should be
considered effective if PhCA total concentration is
increased by 27% and more; in this case risk of fatal
outcome is low and not more than 10%. If total
concentration of Y3PhCAs is increased by more
than 60% of baseline level the treatment should be
considered inefficient which is confirmed by high
risk of fatal outcome (>30%). Sensitivity of prog-
nostic model based on the dynamics of PhCA total
concentration (ACysprcas %) wWas 86.7% with
specificity of 73.3%.

Conclusion

Findings allowed proving the inclusion of mea-
suring PhCA levels (PhLA, p-HPhAA, p-HPhLA,
Y.3PhCAs) in clinical practice as biomarkers of the
severity of patient condition. The study showed that
one-parameter criterion of the severity of condition
based on p-HPhLA may be used as a prognostic
index in addition to APACHE II multiparameter
scale in patients with acute surgical abdominal dis-
eases complicated with perforation and intestinal
obstruction. Change in serum PhCA total concen-
tration (A Cyspieas ) Was shown to reflect dynamics
of patient condition in the early postoperative peri-
od. This index may be used as a criterion of the effi-
ciency of intensive therapy in the examined patient
group. For the first time, the dynamics of PhCA total
concentration in blood serum has been proved to be
more accurate biochemical criterion of the efficiency
of intensive therapy than lactate dynamics in
patients with acute surgical abdominal diseases.
Serum PhLA and p-HPhLA levels are reasonable to
be measured to diagnose bacterial inflammatory
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TaGauna 6. CpaBuenue munamukun MKK u jakrata kak KpuTepUeB OIEHKH aJIeKBATHOCTU MHTEHCHBHOIO JI€UEHHS
(craTucTHYecKne XapaKTepUCTHKH ).
Table 6. Comparison of the PhCA and lactate dynamics as the criteria for assessing the adequacy of intensive care

(statistic characteristics).

Prognostic parameters ~ Hosmer-Lemeshow test, p AUC, p SE CI95% Rate of true predicted solutions, %
ACppa % 0.366 0.798/0.001  0.073 0.656—0.940 77.8
AC, tphan % 0.045 0.769/0.004 0.073 0.625—0913 7738
AC, yphLas % 0.156 0.800/0.001 0.068 0.667—0.933 77.8
ACysphcas % 0.359 0.862/<0.001 0.058 0.749—0.975 822
AC)ctae % 0210 0.667/0.071 _0.083 0.503—0.830 733

Note. AUC — area under the ROC curve; SE — standard error; CI 95% — confidence interval 95%
IIpumeuanue. Prognostic parameters — nporaoctudeckne mapamerpsr; Hosmer-Lemeshow test — kputepwmii cormacus Xocmepa-Jleme-
mesa; AUC — miomtaznn nog ROC-kpusoii; SE — cranpapruag ommbka; CI 95% — posepurenbibiii unrepsai 95%; Rate of true predict-

ed solutions — 0JIst BEPHBIX CITPOTHO3UPOBAHHBIX PEITEHMUIL.

koit (p=0,045), a usmenenue jakrata (AC, . %)
He uMeJo TporHoctudeckoir 3naunmoctu [ITTK
0,667 (p=0,071) (taba. 6). Takum obpasom, s
oreHKM (M (GEKTUBHOCTH WHTEHCUBHOTO JICUCHUS
GOJILHBIX C OCTPBIMU XUPYPrUIeCKUMU 3200 I€BaHN-
SIMUA OPTaHOB OPIOIIHON TIOJIOCTH B PAHHUN HOCJIE-
OTIEPAIMOHHBIN TIEPHO]] T[eJIECO0OPA3HO UCIIOJIB30-
BaTh AuHAMUKY cymmapHoi xonientparnuu OKK B
CBIBOPOTKE KpoBU (puc. 1).

C ucnosab30BaHNEM METO/IA JIOTUCTUUYECKOM pe-
rpeccu OBLIIO PACCYMTAHO, YTO UHTEHCUBHOE Jieye-
Hie GOJILHBIX ¢ Tiepdopalineil U 0CTPOil HEMPOXOIU-
MOCTBIO KHIIEYHUKA K TPETbUM CYTKaM CJeIyeT
cunTath 9POEKTUBHBIM MIPU CHUKCHUM CyMMAapHO
konuentpaiun MKK na 27% u Gojee, npu aTom
PHUCK JIETATHHOTO MCXO/la HU30K W HE TIPEBBINIACT
10%. Ilpu yBenmueHun CyMMapHOH KOHIIEHTPAI[TH
Y':3MKK 6onee uem Ha 60% OT MCXOTHOTO, JTE€UEHUE
CTIeJIyeT CUUTATD HEAIEKBATHBIM, YTO IMOITBEPIKIACT-
CsT BBICOKMM PHCKOM JeTaabHOro ncxoxa (>30%).
HyBCTBUTEJIBHOCTD TPOTHOCTUYECKON MOJIEJIN Ha OC-
HOBE JWHAMUKHU cymMMapHoi koumeHntpannn (MDKK
(ACyzpxi %) coctauia 86,7%, npu creruduunoc-
™ 73,3%.

3akiaoueHue

Takum 06pasoM, TOJTyYEHHBIE PE3YJIbTaThI 1103~
Bosmsin obocHoBars BresgpeHne DKK (DMK, -
TDYK, n-TOMK, Y3DKK) B KAMHUUECKYIO TPAK-
THKY B KauecTBe OHOMAPKEPOB TSIKECTU COCTOSTHUS
6osbHbIX. TToKa3aHO, YTO y OOJIBHBIX C OCTPHIMU XU-
pyprudeckumu 3a00JIEBAHUSIMI OPTAHOB OPIOIIHON
MOJIOCTH, OCJIOKHEHHBIX TTepdopaliyeii u ocTpoit He-
MPOXOJMMOCTBIO KHUIEYHWKA, OHOMapaMeTpuyec-
KUN KPUTEPUI TSIPKECTH COCTOSIHUSI Ha OCHOBE II-
TOMK wmoskeT OBITH HCHOJB30BAH B KAUeCTBE
MIPOTHOCTUYECKOTO TTOKa3aTesisd HapaBHE ¢ MHOTOTIA-
pamerpuyueckoii mkanoit APACHE I1. [lokazaHno, uTo
M3MeHeHHne CyMMapHOl ChIBOPOTOUHON KOHIIEHTPA-
it KK (ACyspky, %) OTpaskaeT AMHAMUKY CO-
CTOstHUST OOJIBHBIX B PAHHUU MOCJIEONEPATIMOHHBII

ROC curves

g
2
=
2
g r
175} |
0.4 I
_
i —- Lactate
——et — T3PhCA
. I Reference line
L]
0L T T T T
00 02 04 a8 0g 10
Specifity

IIporHocTHYeCKasi 3HAYUMOCTD ANHAMHKH JIAKTATa H CYMMAapPHOI
KOHIeHTpaIyy (peHNITKapOOHOBBIX KHCIOT Y OOIBHBIX C OCTPHI-
MH XHPYPIrHY€CKUMHU 3200 I€BaHUSIMHE OPTaHOB OPIONIHOI TOJI0C-
TH B PAHHUIi IOCJIE0TEPALMOHHBII TEPUO/.

Prognostic significance dynamics of lactate and total PhCA in
patients with acute surgical abdominal disease in early postop-
erative period.

Note. AC, e % AUC 0,667 (P=0,071); AC).3PhCAs, % AUC
0,862 (P<0.001); early postoperative period: 1—3 days.
Ipumeuanne. Sensitivity — wyBcTBHTEIBHOCTD; Specificity —
crennduIHOCTE; curves — Kpusble; Reference line — omopwas -
Hust. AC,ar e HIIK 0,667 (p=0,071); ACY3DKK, % IIIIK
0,862 (p<0,001); panuuii mocseoneparnonnbiii mepuo: 1—3 cyr.

process in patients with acute surgical abdominal
diseases. The obtained data allow recommending
these biochemical parameters for the development of
new rule-out criteria and also for monitoring of the
treatment efficiency in patients with bacterial
inflammatory processes.
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AabopaTopuble MapKepbl KPUTUIECKUX COCTOSIHUN

nepuo. JaHHbIi MOKa3aTelb MOKET ObITh MCIIOJIb-
30BaH B KauecTBe KpUTepus olleHKH ah(heKTUBHOCTH
UHTEHCUBHOTO JieYeHUsT 00CJIEeIOBAHHON KaTeropun
GoMbHBIX. Briepsble MoJy4eHo 10Ka3aTeIbeTBO, UTO Y
GOJIBHBIX € OCTPBIMK XUPYPrUUECKUMU 3200 I€BaHN-
SIMA OPTaHOB OPIOIIHON TIOJOCTH, JUHAMUKA CYyM-
mapuoii koutenrpaiuu KK B chiBopoTke KpoBu
sBJIsieTCst GoJIee TOUHBIM OMOXUMHUYECKIM KPUTEPHU-
eM 3(PHeKTUBHOCTY UHTEHCUBHOTO JIEYEHUST B CPAB-
HEHUM C JAUHAMUKOHN JakTtaTta. /[y nuarHoctuxu
GaKTepUATLHO-BOCTIATUTEILHOTO TIporiecca y 60Jib-
HBIX C OCTPBIMM XUPYPIUYECKUME 3a00JI€BAaHUSMIE
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KAPITUONTPOTEKTUBHBII D®DEKT PEAMBEPHHA
1PN NIIEMUYECKHA — PEIITEP®OY3NOHHOM
INOBPEKIEHNUN MUOKAPIA

JI. B. Hosutikasi-Ycenxko, A. B. [lapes

JlHetnporieTpoBCKasi MeAMIINHCKasT akajieMust MuH3[paBa YKpauHsl,
Ykpanna, 49044, t. /lnenporieTposck, yi. [[3ep:xuHckoro, 1. 9

Cardioprotective Effect of Reamberin in Ischemic — Reperfusion Injury

L.V. Nowicka-Usenko, A.V. Tsarev

Dnepropetrovsk Medical Academy of the Ministry of Health of Ukraine,
9, Dzerzhinsky Str., Dnepropetrovsk 49044, Ukraine

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

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

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

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

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

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

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

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

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

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

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

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

Introduction

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

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

Methods to affect the metabolic processes in
the myocardium include the use of succinic acid
drugs, specifically, Reamberin («<NTFF POLYSAN «,
St. Petersburg, Russia). Mechanisms of the drug
action is associated with the effect of succinate on
the neurotransmitter amino acid transport, catalytic
action on oxygen utilization in the Krebs cycle, acti-
vation of aerobic metabolism, restoration of redox —
mitochondrial status, as well as increased utilization
of fatty acids, ketone bodies, glucose and lactate [ 10].
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TOB STHTAPHOU KUCJIOTBI, B 4aCTHOCTH — PeambepuHa
(OO0 «HTDOD <«ITOJIMCAH» r. Caukr-Ilerep-
Oypr), MEXaHU3M JIEHCTBIS KOTOPOTO CBSI3aH C BJIUSI-
HUEM CYKIIMHATA Ha TPAHCIIOPT MEJIMATOPHBIX aMMU-
HOKHUCJIOT, KaTaTUTUYECKUM  JIeHCTBUEM  Ha
VTUJIM3AIUIO KUCJI0pojia B ke Kpebca, akTuBariu-
eit aapobHOro MeTabo/n3Ma, BOCCTAHOBJIEHUEM pe-
JIOKC — CTaTyca MUTOXOHJIPUI, a TaKKe TTOBbITIIECHU-
eM YTHJIM3AIUU KUPHBIX KUCJIOT, KETOHOBBIX TEJI,
riroko3bl 1 iaktata [ 10]. B psiie pabot ycraHoBIIE€HO,
YTO SHTApHAs KUCJIOTAa HOPMAJHU3YET COIep:KaHue
THCTAaMUHA U CEPOTOHWMHA, TIPEK/IE BCETO B MO3Te, He
BJIMSS CYIIECTBEHHO HA apTepHasibHOC JIaBJIeHUE U
noKasateJgu paboThl CEPJIlla, BOCCTAHABIUBAET aK-
TUBHOCTb KJII0U€BOTO (hepMEHTa MUTOXOHIPUATBHOM
ey — IIUTOXPOMOKCHIA3bl. B yclIoBUAX rUIIOKCUN
MPOLYKIINS SHAOTEHHOTO CYKIIMHATA U CKOPOCTD €TO
OKHCJICHUSI BO3PACTAET, a B CJIydae JIeKOMIICHCAIIUN
3H/IOTEHHOW MPOAYKIIMHU STHTAPHOH KMUCJIOTHI HACTY-
[AeT TOPMOKEHUE [[UKJIA TPUKAPOOHOBBIX KUCJIOT U
AKTUBAIUST aHAIPOOHOTO TIINKOJN3a. BoccTaHoBIIe-
HUEe MPOIECCOB 9HEPTOOOMEHA CTAHOBUTCSI 3aBUCH-
MBIM OT CYKI[MHATA, B TOM YUCJE U OT 9K30T€HHOTO
€ro MocTyiieHus. IIpu 3ToM 9K30TeHHO BBE/IEHHBIN
CYKIIMHAT BBI3BIBACT CTUMYJISAIUIO CYKIIMHATOKCH-
JTA3HOTO OKWCJIEHUS SHTAPHON KHUCJIOTBI C BOCCTA-
HOBJIEHHEM ee MOTPeOJIEHUST B JIBIXaTEJIbHOU Iern
MUTOXOH/IPUIA U BO3PACTAHUEM aKTUBHOCTU aHTHOK-
CUZIAHTHOM (byHKIMK TayTatnona. CyKIIMHAT TakKe
CTUMYJIUPYET CUHTE3 IIepPYyJIOIJIa3MIUHA, KOTOPBIA
cocTaBJisieT JTaOUJIbHYI0 AaHTHOKCUIAHTHYIO CUCTEMY
opranmaMa. COBOKYMHOCTb YKa3aHHBIX 3(GheKTOB
STHTAPHOU KUCJIOTBI 00€CTIeYNBAET TIPELYIPEKIECHITE
periepdy3MOHHBIX TOBPEKICHUN B YCIOBUAX HApPY-
[IEHHOTO KUCJIOPOoHOTO Oasmanca [11].

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

Marepuan u MeTObI

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

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

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

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

Materials and Methods

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

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

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

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

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

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

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

Pe3yabraThl 1 00CYK/IEHHE

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

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

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

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

Results and Discussion

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

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

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

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

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

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

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

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

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

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

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

IIpnmevanne. mm Hg — MM pr. cT.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Conclusion

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

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

BoiBobI

Bxutouenue B paHHMI HOCJeoNeparinoHHbIN

1epro/l KOMIJIEKCHON MHTEeHCUBHOM Teparnuu Ipe-
napata PeamMGepuH y GOJIBHBIX MOCE KapAHOXU-
PYPIUUYECKUX BMEIIATEJNbCTB Ha (GUOpPUILIUpyto-
nieM  cepiie B YCJIOBUSAX HCKYCCTBEHHOTO
KPOBOOOPAILIEHH C IIOCTIEAYIOMEN 2IEKTPUIECKOI
nebubpuisiiiueil mobiaer ah(eKTUBHOCTD Jie-
YeHUs, YTO TPOSBJSAETCS MOJOKUTEIbHON IUHA-
MUKOHN Kapauoctenuduieckux (GepMeHToB, HOP-
Maju3anueil KUCJIOTHO-OCHOBHOTO COCTOSHUSA
KpoBU. DDGHEKTUBHOCTD IIperapaTa 1 ero Xoporas
MEePEHOCUMOCTH TO3BOJISIET PEKOMEH/IOBATH €r0
BKJIIOUEHUE B CXEMBI TTOCJIEONEPAIMOHHOTO Jiede-
HUS B KapJIMOXUPYPIruu.
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«/KNU3HEOBECIIEYEHUE ITPU KPUTUYECKUX COCTOAHUAX »

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

CPOK IIOJAYU TE3VICOB 1 3ASIBOK HA TOKJIA/IBI — 10 25 ABI'YCTA 2016 1.
Marepuasibt KoHbepeHiun OyayT oryOIMKOBaHbI B BUjie COOPHUKA.
ITpaBuiia mogauw Te3ucoB Ha caiite http://spasti-zhizn.ru
KosmuectBo Tesucos ot 1 yuactHuka — He GoJiee 3.
Yuacrtue B paboTe KOH(DEPEHIHY BO3MOKHO B (hopMax:
1. Te3ucsl u yCTHBIN JJOKJIAL.
2. Ily6unkaius Te3ucoB 6e3 JoKIaza.
[Moapobuasg undopmalst 0 KoHGepeHIuy IpeicTaBieHa
Ha caiite http://spasti-zhizn.ru
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B momomp mpakTUKYIOIJEeMy Bpauy

AUATHOCTURA U XUPYPINYECKAA TAKTUKA
ITPU HEOTJ/IORHbBIX COCTOAHUAX,
OBbYCJIOBJIEHHbBIX TPABMOﬁu
N 3ABOJIEBAHUAMMN OPTAHOB IPY/IHOU I10JIOCTHU

A. M. Xamxubaes, P. O. Paxmanos, I1. K. Cyaranos, B. X. [llapumnosa

Pecrybmkancknit Hayamstit IleHTp 9KCTPEHHON MEIUIIMHCKON TIOMOTITH,
Pecnybauka Ys6exucran, 100115 r. Tamkent, Yunansapcekuii paiion, yir. Mapxaz, a. 2

Diagnosis and Treatment of Chest Injury and Emergency Diseases of Chest Organs

A. M. Khadjibaev, R. O. Rakhmanov, P. K. Sultanov, V. Kh. Sharipova

Republican Research Centre of Emergency Medicine,
2, Farhad Str., Chilanzar district, Tashkent 100115, Republic of Uzbekistan

Ilens uccaenoBanmst: oleHUTh 3((HEKTUBHOCTD BUAEOTOPAKOCKOIUH ITPH AMATHOCTUKE U JIeYeHUH OOJIbHBIX C
TpaBMaMU U HEOTJIOKHBIMU 3a00JIeBaHUSIMU OPTAHOB IPYAHOIL TIOJIOCTH.

Marepuan u meroast. [Iposenn ananus pesdysbratoB jedenust 2111 60IbHBIX ¢ TPaBMAMU M HEOTJIOKHBIMU
3ab0JIeBaHUSIMU OPraHOB TPY/IHOI mostocTi. Bee 60sbHble HAaXOMINCh Ha CTAIlMOHAPHOM JiedyeHnn B Peciy6-
JIMTKAHCKOM HAYYHOM IIeHTpe aKcTpeHHo# MeannmHckoit momotu ¢ 2001 mo 2014 rr. Ha atamax mavanpHON q1-
ArHOCTUKY TIPOBO/IMJIN PCHTTEHOJOTHYECKUE, KOMITBIOTEPHO-TOMOTrpauuecke UCCae0Banms U BUIE0TOPaA-
KOCKOIHIO. B1e0TOPaKoCKONNIO BBIOJIHWIM IPU TpaBMe TPYAHOH KieTku y 844 mocTpajaBliux, 1pu
CIIOHTAaHHOM TTHeBMOTOpakce — y 290 6osbHbix. OciokHeHHbIe GOPMbI 9XMHOKOKKO3a JIETKUX HAOJII0Ialu Y
238 (11,3%) 6obHbIX, U3 KOTOPbIX 72 (30,3%) 6OJIBHBIM BBIIOIHEHA BHIEOTOPAKOCKOIIUSI C TIOCJAELYIONeNd MU-
HUTOPAKOTOMUEN.

PesyabraTel. BoisaBuiim, 4To BUAIEOTOPAKOCKOIUS TIPU TPABME TPYIHON KIETKH MO3BOJISIET YMEHBIIUTD YaCTO-
TY HIMPOKO TOpakoTOoMUuu ¢ 9,4 110 4,7%, TIOBTOPHBIX OMEPATUBHBIX BMeIIaTesbeTs ¢ 17,4 10 0,5% u gacToTy pan-
HEX TIOCJIE0TEPAIIMOHHBIX OcIoKHeHnH ¢ 25,4 1o 10,9%. BujeoTopakockonus: mpu CliOHTAHHOM ITHEBMOTOPAKCE
MI03BOJISTIOT CHU3UTD YacTOTY MMOBTOPHBIX BMentatesabcTs ¢ 19,8 no 1,7%. Buzeotopakockonust 1 BUI€0ACCUCTHPO-
BaHHBIC BMEIIATEIbCTBA TTO3BOJIUIN JUKBUMPOBATH MATOJIOIUIO JIerKuX U 1eBpbl y 1206 (57,1%) GosbHbIX, a
TPAJIUITOHHDIE MeTOBI Jiedenust — y 905 (42,9%).

BsiBoapl. /{1 oBbieHnst apheKTUBHOCTI IUATHOCTUKY U XUPYPIIUECKOTO JIeUeHUsT TPAaBMBI TPY/IN 1 HEOT-
JIOKHBIX COCTOSIHUH, 00YCJIOBJIEHHBIX 3a00JIeBaHUSIMU OPraHOB IPYAHOI KJIETKU, HapsiAy ¢ IOJUIIO3UIIMOHHON
PEHTreHOCKOTMEl, peHTreHorpadueil, KOMIIbIOTepHON ToMorpadueil TPYIHOI KJIETKU B aJITOPUTM UCCJIEI0BAHUIA
IIOKa3aHO BKJIIOYEHNEe BU/IE0TOPAKOCKOIINH.

Kmioueevte cnosa: mpasma zpyou; cnonmanolii nHeEMOMOPAKC; NACBPAILHASL NYHKUUSL, MOPAKOUEHMES; 6UOCO-
MOPAKOCKONUSL; OCAONCHEHUSL, IeMATLHOCTD

Goal of research: to evaluate efficiency of videothoracoscopy in diagnosis and treatment of patients with
injuries and emergency diseases mia chest organs.

Material and methods: Study wasbased on treatment results analysis of 2111 patients with injuries and chest
organs emergency diseases, who were treated at Republican Research Centre of Emergency Medicine in 2001-
2014. Chest trauma made up 1396 (66,1%) victims. There were 477 (22,6%) patients with spontaneous pneu-
mothorax. At the stages of initial diagnosis, the radiologic evaluations, CT investigations and videothoracoscopies
were performed. In chest trauma patients the videothoracoscopy underwent in 844 cases, in spontaneous pneu-
mothorax this method was employed in 290 patients. Complicated forms of lung echinococcosis were observed in
238 (11,3%) patients and complicated forms of lung echinococcosis were evident in 72 patients.

Anpec 17151 KOPpPEeCIOHAEHINI: Correspondence to:
Pycoran Paxmanon Mr. Ruslan Rakhmanov
E-mail: dr_rro@mail.ru E-mail: dr_rro@mail.ru
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Results. Videothoracoscopy and video-assisted interventions allowed to eliminate lungs and pleura pathology
in 1206 (57,1%) patients, whereas the traditional methods were effective only in 905 cases (42,9%).

Conclusions. Investigation methods such as multiplanar radioscopy, radiography, chest CT and videothora-
coscopy must be included into algorithm of diagnosis and surgical treatment of chest injuries and emergency dis-
eases of chest organs. At chest trauma the videothoracoscopy allows to avoid broad thoracotomy from 9,4% to 4,7%
of cases, to reduce the frequency of repeated interventions from 17,4% to 0,5% and diminish a number of early post-
surgery complications from 25,4% to 10,9%. Videothoracoscopy of chest traumas allows to reduce frequency of

repeated interventions from 19,8 to 1,7%.

Key words: chest injury; spontaneous pneumothorax; pleurocentesis; thoracentesis ; video-thoracoscopy; compli-

cations; lethality

DOI:10.15360,/1813-9779-2016-4-57-67

BBenenne

Boripocsl [MarHOCTUKU U JIeYeHUS TPaBM U
HEOTJIOKHBIX 3a00JIeBaHUN OpPraHOB TPYAHOU
KJIETKU, COIPOBOKAAIONINXCS BHYTPUILIEBPATD-
HBIMU OCJIOKHEHWSMH, [0 HACTOSNIETO BpPeMeHU
OCTAIOTCST OJIHOU U3 HamboJiee aKTyaJbHBIX IPO-
6JieM YpreHTHOU TopakaibHO# xupypruu [3, 7, 8].
HacropaxuBaer T0 00CTOSTENBCTBO YTO, HECMOT-
PS1 Ha 3HAYUTENbHbIE JIOCTUKEHUS B 00JIACTH aHEC-
TE3UOJIOTUYECKOTO 00ECIeYeHUs] TOPAKATbHbBIX
OTIePAaTUBHBIX BMEIIATEIbCTB, COBEPIIEHCTBOBA-
HUE TeXHUKU WX BBITIOJHEHUS, YUCJIO HEYIOBJIE-
TBOPUTEJBHBIX PE3YJBTATOB U MOCJIEONEePAIMOH-
HBIX OCJIOKHEHUU TPHU JaHHBIX TATOJOTUSAX He
UMeeT TeHJIeHIUU K cHKenuio [4, 6, 10, 11].

Hanmo ormerutsb, 4TO cpeii BOIIPOCOB YPreHT-
HOU XUPYPTUU TPAaBM U HEOTJIOKHBIX 3a00JIeBaHUI
IPY/IHON KJIETKU, TPEOYIOIUX CBOETO Pas3perieHust
0co60€e MeCTO 3aHMMaeT POOJIEeMa OCYIECTBIEHST
HaziexkHOTO asporemoctaza [6, 10]. JocTuskenus co-
BPEMEHHOU MEIUIIMHCKON HAYKH, K COXKAJIECHUIO, He
Pas3pENTIn 10 KOHIAa TPOOJIEMbl TEMOCTA3a, repMe-
TU3AIMH TOBPEKACHHOI JIETOYHON TKaHu U 1podu-
JIAKTUKY WHOEKINN IPU TPaBMaX M HEOTJIOKHBIX 3a-
GOJIEBAHUSIX TPYAHON KJIETKU, KOTOPbIE HEPA3PBIBHO
CBSI3aHBI C JIOCTATOYHO OOJIBIIMM KOJUYECTBOM (OT
20 mo 50%) crnenuduuecKkux IMOCTEONEPANOHHBIX
ocyioxkHeHui [4, 6, 10, 11].

[TocsieoriepartmoHHbIE BHY TPUILTIEBPAJIbHBIE OC-
JIOKHEHUSI SIBJISIIOTCSI OCHOBHOM MPUYMHON Hey/0B-
JIETBOPUTEJIBHBIX PE3YJIBTATOB IPOBOIMMOrO Jieue-
HUsT OOJIBHBIX € TpPaBMaMU U HEOTJOKHBIMU
3a00JIEBAaHUSIMU TPYIHOIN KJIETKH, HEPEIKO MPUBO-
JIAT K JieTaibHOMY ucxony. Cpenu mocsieonepanoH-
HBIX OCJIOKHEHUH BeyIee MECTO 3aHUMAIOT BHYT-
puIieBpajbHble OCJHOXHeHUWA. V3 Hux yarie
BCTPEYAIOTCS OCTATOYHBIN U CBEPHYBIINICS TeMOTO-
pakc (710 21%), a TakKe TTOCTTPaBMAaTUUIECKAST HMITH-
ema 1ieBpsl (10 2—10%) [1, 5, 14].

B nacrosiiee BpemMsi apceHAT XUPYPrudecKoro
JIEYEHUS TPABM 1 HEOTJIOKHBIX COCTOSTHUIN, 00YCIIOB-
JIEHHBIX 3200JIEBAHUSIMU OPTAHOB TPY/HOM KIIETKH,
COTTPOBOK/IAIONIUXCS BHY TPUILIEBPATHHBIMU OCJIOK-
HEHUSAMHU, Hapsiy € TPaAWIIMOHHON TOpakoTOMUein

Introduction

Nowadays issues of diagnostic tools and treat-
ment of injuries and emergency diseases of chest
organs accompanying by intrapleural complications
still remain one of the sophisticated problems of
urgent thoracic surgery [3, 7, 8]. In spite of signifi-
cant achievements in the field of anaesthetic man-
agement of thoracic operative interventions and
improved technique, the number of unsatisfactory
results and post-operative complications of these
pathological conditions does not have a tendency to
decreasing [4, 6, 10, 11].

It is necessary to note that among issues of
emergency surgery of injuries and chest diseases
required to be solved, a special place belongs to prob-
lems of performing safety airhemostasis [6, 10].
Unfortunately, achievements of modern medicine
have not solved problems of hemostasis, injured pul-
monary tissue closure and preventing the infections
at injury site as well as development of chest emer-
gency diseases.

Relevance of achieving safety airhemostasis in
surgical pulmonology is closely connected with
increased numbers (from 20 to 50%) of specific post-
operative complications presumably due to ineffi-
ciency of technology|4, 6, 10, 11].

Nowadays, an arsenal of injuries and emergency
chest organ diseases requires surgical treatment com-
bined with traditional thoracotomy and includes mini-
invasive interventions and manipulations [2, 12, 13, 15].

Post-operative intrapleural complications are the
main reason of insufficient results of conducting cure of
patients with injuries and emergency chest diseases
and often lead to lethal outcome. Intrapleural compli-
cation has a leading place among post-operative com-
plications. Residual and clotted hemothorax occur
more often among them (up to 21%) and also post-
traumatic pleural empyema (up to 2—10%) [1, 5, 14].

In spite of contemporary achievements, a num-
ber of issues concerning diagnosis and surgical treat-
ment of injuries and chest organs emergency diseases
still remains unsolved.

Goal of research: to evaluate whether the
videothoracoscopy may improve diagnosis and treat-
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Puc. 1. Komnblotrepuas tomorpadust rpyaHoii moaocriu. MHoKecTBeHHbIe TiepeaoMbl pedep cnpasa, ['TIT cnpasa, ampusema rpya-

HOM KJIETKH, y].l.[l/I6 JIETKUX U THEBMOMEIHACTUHYM.

Fig. 1. Computer tomography of chest. Multiple rib fractures from the right, HPT from the right, emphysema of chest, lungs hurt

and pneumomediastinum.

BKJIIOUAET B ce0s1 MAJIOMHBA3UBHBIE BMEIIATEIHCTBA
u Maruyasmn [2, 9, 12, 13, 15].

OpHako, HECMOTPST Ha COBPEMEHHbBIE JOCTUKE-
HUST, OCTAeTCs Psiji HEPEIIEHHBIX BOIPOCOB, KACAIO-
MIUXCsI HEMOCPEACTBEHHO IUATHOCTUKU U XUPYPTH-
YECKOTO  JieyeHus TPABMbI U HEOTJIOXKHBIX
3a00JI€BaHU OPraHOB TPY/HOM KJIETKU.

[lesnb paboThl — O1EeHUTH dPHEKTUBHOCTD BU-
JIEOTOPAKOCKOIIUU [PU AMATHOCTUKE U JIEYeHUH
GOJIBHBIX ¢ TPABMaMK U HEOTJIOKHBIMU COCTOSTHUSI-
MU, 00YyCJOBJEHHBIMKM 3200JIeBaHUSMKM OpPraHOB
IPY/ZIHON KJIETKU.

Marepuan u MeTObI

[TpoBesu ananns pe3yabraToB Jgedetvst 2111 6oabHbIX
C TpaBMaMU U HEOTJIOKHBIMU 3a00JIEBAHUSIMU OPTaHOB
TPYAHON KJIETKM, HAXOIMBITIXCS HAa CTAIIMOHAPHOM Jiedue-
HuM B PeciybaMKaHCKOM HAaydyHOM IIEHTPE HKCTPEHHON
mezautackoit momomnw ¢ 2001 nmo 2014 roxaer. Myskumn
6b10 1727 (81,8%), sxentuunt — 384 (18,2%).

TpaBma tpyan cocraBuia 1396 (66,1%) caydaes. Y
GorbHBIX B Bogpacte ot 15 1o 83 siet Myskunn Gbiio 1192
(85,4%), xkentuubl — 204 (14,6%). OKOJIO TTOJIOBUHBI T10-
crpamasinux (51,9%) mocTynusio B Tevere nepBbix 6-1 ya-
COB. 3aKpbITyIo TpaBMy Ipyiu Habmomnamu y 952 (68,2%)
MOCTPA/IABIINX, & OTKPBITYIO TpaBMy — y 444 (31,8%).

Paznuynblie matosornyeckue U3MEHEHUsI TIPU PEHTTe-
Horpaduu 1 KOMITBIOTEPHOI TOMOTrpadh UK rpyHOI KJIETKI
BoisiBuan y 1304 (93,4%) Gosbubix (puc. 1). Temoropakce
onpeaennmn y 240 (17,2%) 60bHBIX, THEBMOTOPAKC — Y

ment results of patients with injuries and chest
organs emergency diseases.

Materials and Methods

Study was based on treatment results analysis of 2111
patients with injuries and chest organs emergency diseases,
admitted at the Republican Research Centre of Emergency
Medicine from 2001 till 2014. Cohorts included 1727 men
(81.8%) and 384 (18.2%) women.

Chest injury made up 1396 (66.1%) victims. There
were 1192 (85.4%) men and 204 (14.6%) women at the age
from 15 to 83 years. The half of victims (51.9%) were
admitted within first six hours. Blunt chest trauma was
observed in 952 (68.2%) patients and open injury evi-
denced in 444 (31.8%).

Different pathologic changes of chest at X-ray and
computer tomography (CT) (fig.1) were revealed in 1304
(93.4%) patients. Thus, the hemothorax was defined in 240
(17.2%) patients, pneumothorax in 360 (25.8%) patients,
hemopneumothorax — in 768 (55.0%) cases, subcutaneous
chest emphysema — in 684 (49.0%) cases, lungs hurt — in
36 (2.6%) cases, dilatation of heart shadow — in 28 (2.0%)
patientsand pneumomediastinum — in 28 (2.0%) cases.
Single rib fracture was revealed in 292 (30.7%) patients
and multiple rib fractures — in 656 (68.9%) cases.

Ultrasound diagnostic testing (USD) of chest and
abdominal cavity has been performed in 1284 (92.0%)
patients. Basic task of sonography at chest injuries was
revealing the hemothorax, and it was defined in 884
(68.8%) cases. In 104 (8.1%) victims USD was uninforma-
tive subject to subcutaneous chest emphysema. But USD
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360 (25,8%), remomaeBmMoTopakc — y 768 (55,0%), mon-
KOXKHYIO aMbuseMy TPyaHON kieTkn — y 684 (49,0%),
yumb serkux — y 36 (2,6%), pacuivperue TeHu cepana — y
28 (2,0%) u mueBmomenuactuaym — y 28 (2,0%). Onumou-
HbIil miepesiom pebpa BoisiBiien y 292 (30,7%) nocrpanas-
II1X, & MHOJKECTBEHHbIE MiepesioMbl pebep — y 656 (68,9%).

Y 3U rpyaHoiil KIeTKH 1 OPIONIHOW MOJIOCTH TIPOBETN
y 1284 (92,0%) Gombroro. lemoTopake o6Hapy:kuin B 884
(68,8%) cyuasx. ¥ 104 (8,1%) mocrpamasmux Y 3U oxa-
3aJ10Ch HeMH(MOPMATHBHBIM B CBSI3H C TIOAKOKHON HMMU-
3eMoit rpyzanoit ket Bmecte ¢ tem, Y3U B 304 (23,7%)
CJIy4asix MO3BOJIMIO OOHAPYKUTh U3MEHEHMSI CO CTOPOHDI
OPIOIIHOM 110JI0CTH Y GOJIBHBIX ¢ COYETAHHOI TPaBMOI.

BrlmenepeuncieHHBIN TepedyeHb NHCTPYMEHTATBHOTO
obcnenoBanus y 844 mocTpasaBiinx OblT JOIOJHEH BU-
JIE0TOPAKOCKOIINEH, TOKA3AaHUSMHE K IIPOBEECHUIO KOTOPOIt
SIBUJTKCH reMortHeBMoTopakce y 540 (64,0%), remoTopakc —
y 160 (19,0%), nueBmoropaxc — y 124 (14,7%), uzonupo-
BaHHAsI TOAKOKHAs SMbuseMa 6e3 MPU3HAKOB TeMOITHEB-
Moropakca — y 12 (1,4%), pacumpenne rpaHuIl cep/ia —
y 8 (0,9%) GoJIbHBIX.

C 1IOMOIIBIO 9H/IOCKOTINYECKON PEBU3NN ILJIEBPAJID-
HOM T0JIOCTH Y TOCTPAJIABIINX C 3aKPBITON TPaBMOI TPy-
I OOHAPYIKIJIN [IPAKTHYECKH BCe HArOOJiee BEPOSITHBIE
pHU TTO0OHOM XapaKTepe TPaBMbl BAPUAHTHI [TOBPEIK/IE-
HUI IPYIHON CTEHKH, TJIEBPAJIBHBIX JIUCTKOB, CPEIOCTE-
Hust u sierkux. OOHApPy KU, YTO 3aKPbiTasi TPaBMa He-
n30€eKHO COIPOBOIKIAETCS cyO6TIeBpAIbHBIMH
reMaToMaM# B objactu mepeaoMoB pebep (452 60b-
HBIX), TIOYTH BCET/Ia TaM K€ UMEIOT MeCTO Pa3pPbIBbI T1a-
pueranbHOi 1aeBpbl (444 GoubHbIX). Bo Beex ciyuasx,
TIPH KOTOPBIX NMOKA3aHNEM K BUAEOTOPAKOCKOIINHU SIBJISI-
JINCh T€MOITHEBMOTOPAKC WJIM ITHEBMOTOPAKC, A TAKKe
NOJAKOKHast aMduseMa, oObHapyxkuau paspbiBbl (408
60JibHBIX) WK GyIiibl (8 GOJIBHBIX ) JIETKOTO.

3HaueHue BUIEOTOPAKOCKOIIHH elile HoJiee BO3pacTaer
IIPU ITPOHUKATONINX PAHEHUSX TPY/IH, TaK KaK I0CTOBEPHAs
JIMATHOCTHKA BEPOSITHOTO TMOBPEXKICHUS Cepilia 1 Jra-
(hparMbr ¢ TTOMOTIHIO TPAAUITHOHHBIX CPEICTB IHIOBU3YA-
JIM3aluM KpaliHe 3aTpy/HeHa. Tak, MoYTH y Kaxkoro 4-ro
PaHEHHOr0 B TPY/Ib, TIOJIBEPTHYTOTO BUIEOIHIOCKOITHHN, BbI-
SIBIJIN TIOBPeskeHus quadparmer. B 8 coayyasx, korza or-
CYTCTBOBJIN KJIMHUYECKIE, peHTreHoIormdeckue u Y 31-
NPU3HAKMA ~ PAaHEHWsI  CEPAIa,  BUIEOTOPAKOCKOIIHUSI
MO3BOJIMIIA OOHAPYIKUTH 9TO FPO3HOE OCIOKHEHUE TPABMBI.

Co CIOHTAHHBIM ITHEBMOTOPAKCOM MOCTYNUan 477
(22,6%) 60mbHbIX, U3 HUX 403 (84,5%) MyKuMHbI U 74
(15,5%) xermmubl. 406 (85,1%) GoJbHBIX ObLIM TPYIO-
croco6GHOTO Bo3pacTa. B mepsbie 6 4acoB mociie pa3BuTHst
[HEBMOTOPaKca B crarnnonap nocrymuiu 27 (5,7%) 60Jb-
HBIX, 0T 6 710 12 yacos — 145 (30,4%), uepes 12—24 yaca —
191 (40%) GombHbIX, crycTst 24 yaca — 114 (23,9%). 384
(80,5%) 60JIbHBIX OBLIN KYPUIIBIIUKAMHU.

OCHOBHBIM METOJIOM BbISIBJIEHUSI CBOOOIHOTO WJIMA OT-
IPAaHMYEHHOTO CKOTIJIEHHS BO3/[yXa B IIJIEBPAJIBHON MOJIOCTH,
OTIPEIICTICHNUST €TO JIOKATM3AIN 1 BETHYHHBI TTHEBMOTOPAK-
ca sIBJsiIach 0630pHast peHTreHorpadusi OPraHoB TPYIHOI
kierki. [lo crereHn KomaGUPOBAHIIST JIETKOTO BBIIEJSLIH
MaJIblii THEBMOTOPAKC — KoJtabuposanue jierkoro na 1/3
obbema — y 186 (39,0%) GosbHBIX; CpeIHIN — KOJLIabUpo-
Bame Ha 1/2 oovema — y 171 (35,9%); 6osbinoit — Koswra-
Guposatue Gosiee uem Ha 1/2 o6bema — y 57 (11,9%) u to-
TaJIbHBII TTHEBMOTOPAKC — TIOJIHBII KOJLTATIC JIETKOTo — Y 63
(13,2%). Y 290 (60,8%) 0OciietoBaHHbIX UMEJT MECTO JIEBO-

in 304 (23.7%) cases allowed to detect changes in abdomi-
nal cavity in patients with combined injury.

Abovementioned list of instrumental investigations in
844 cases was complemented by videothoracoscopy, indi-
cations for which included hemopneumothorax in 540
(64.0%) cases, hemothorax — in 160 (19.0%) cases and,
pneumothorax in 124 (14.7%) patients; isolated subcuta-
neous emphysema without hemopneumothorax signs
occured in 12 (1.4%) cases, whereas dilatation of heart
shadow was evidenced in 8 (0.9%) patients.

With the aid of endoscopic revision of pleural cavity in
patients with blunt chest trauma it was possible to detect
practically all types of injuries of chest wall, pleural lea-
sons, mediastinum and lungs alterations. Closed injury was
accompanied with sub-pleural hematomas in ribs fractures
area (452 patients), almost always there were parietal
pleura ruptures (444 cases). In all cases, when indications
for videothoracoscopy included hemopneumothorax, or
pneumothorax, or subcutaneous emphysema the ruptures
of lungs (n=408) or bulla (n=8) were revealed.

Importance of videothoracoscopy increases at pene-
trating chest wound since the probabilby traditional
endovisualization is rather complicated, is higher than at
closed chest injury. Therefore, almost in each one-fourth of
wounded chests the diaphragm injuries were revealed by
videothoracoscopy. In 8 cases, when clinical, X-ray and
USD patterns of heart wound were absent, videothora-
coscopy allowed to reveal the severe complication of injury.

477 (22.6%) patients admitted with spontaneous
pneumothorax were 403 (84.5%) men and 74 (15.5%)
women among them. 406 (85.1%) patients were at able-
bodied age. Within the first 6 hours of pneumothorax
development, 27 (5.7%) patients were admitted to hospi-
tal, 145 (30.4%) patients were admitted from 6 to 12 hours,
191 (40%) patients were admitted after 12—24 hours, 24
hours later 114 (23.9%) patients were admitted at the
Centre. 384 (80.5%) patients were smokers.

Free or limited air accumulation in pleural cavity,
detection of its localization and pneumothorax size were
evaluated by radiography of chest organs. By the level of
lungs collapse small pneumothorax was diagnosed (lungs
collapse for 1/3 of volume in 186 (39.0%) patients,
meduim size of the lungs collapse for 1/2 of volume — in
171 (35.9%) patients, large-size lungs collapse — for more
than 1/2 of volume — in 57 (11.9%) patients and total
pneumothorax (total lungs collapse) was diagnosed in 63
(13.2%) patients. In 290 (60.8%) of patients there was left-
sided pneumothorax, in 183 (38.4%) pneumothorax was
right-sided, in 4 (0.8%) cases double-sided pneumothorax
was identified. At videothoracoscopy at the time of initial
diagnosis in 290 (60.8%) patients with spontaneous pneu-
mothorax multiple (179) and single bullas (n=92) were
revaled. Most often (in 148 cases, or 51.0%) the bullous
changes were located only in the upper part and rarely —
in 93 (32.1%) patients the observed lesions of all parts
occurred. Only 29 (10.0%) patients exhibited isolated
lesions of medium (n=5) or lower (n=24) parts of the
lungs. In 20 (6.9%) patients no signs of pneumothorax
were determined by endoscopy.

Complicated forms of hydatid disease of lung were
observed in 238 (11.3%) patients. This cohort included
132 (55.5%) men and 106 women (44.5%). Patients were
at the age of: 15—24 years (n=94, 39.5%), 25—44 years
(n=105, 44.1%), 45—359 years (n=32, 13.4%), 60—74 years
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Puc. 2. PenrtreHorpamma rpyaHOil HOJOCTH. JDXHHOKOKKO3
BEPXHeii 10J1U IPABOTO JIETKOTO € NPOPHIBOM B GPOHX.

Fig. 2. X-ray of chest. Echinococcosis of upper part of the right
lung with break into bronchus.

CTOPOHHMUI 1THeBMOTOpaKc, y 183 (38,4%) — mnpaBoctopoH-
nuii, y 4 (0,8%) — nBycTOpOHHMIA.

ITpu mpUMeHEeHNN BUAEOTOPAKOCKOIMH Ha JTAMAX
uHUIaabHoi auarnoctuku y 290 (60,8%) 60abHBIX €O
CIIOHTAHHBIM TTHEBMOTOPAKCOM BBISIBIJIM MHOKECTBEH-
ueie (179) u ogunounsie 6yssl (92). Haubosee yacto —
y 148 (51,0%) OyJuie3nble U3MEHEHUS JIOKATU30BAIHChH
M30JIMPOBAHHO B BepXHENl /10Jie, HECKOJBKO peske — y 93
(32,1%) naburogainy mopakeHue BCeX A0JIel 1 TONbKO Y
29 (10,0%) 6oJIbHBIX UMEJIOCHh U30JUPOBAHHOE TOPAKE-
Hue cpefueit (5) mam HuxkHeil poseir (24). Eme y 20
(6,9%) 60JIbHBIX TIPHYNHA TTHEBMOTOPAKCA IHI0CKOMNYE-
CKHU He yCTaHOBJICHA.

OcnoskHeHHbIe HOPMBI IXMHOKOKKO3a JIETKIX HAOJI0/1a-
'y 238 (11,3%) Gosbrbix. Myskunn 610 — 132 (55,5%),
skeriH — 106 (44,5%). Bosbhble Obumi B Bogpacre: 15—24
ner — 94 (39,5%), 25—44 — 105 (44,1%), 45—39 — 32
(13,4%),60—74 — 5 (2,1%), 6osbirie 75 — 2 (0,8%), ipu sTOM
JIATIA TPYOCTIOCOOHOTO Bo3pacTa cocTaBuiii 83,6%.

[Tpu KJIMHUKO-PEHTTEHOJIOIMYECKOM HCCJIE0BAHUN
IPYIHOM KJIETKU 3XUHOKOKKO3 [IPABOTO JIETKOrO HabJIt0/1a-
mn y 136 (57,1%) GosbHbix (puc. 2), seBoro — y 85
(35,7%) u nBycTOpoHHUIT 9XMHOKOKK03 — y 17 (7,1%). Ha-
rHoenue KUcThl BoisiBUiM y 76 (31,9%) GoJbHBIX, TPOPHIB
kuctol B 6ponx — y 123 (51,7%) (puc. 3), IpOPBIB KUCTHI B
IeBpaIbHyIo oI0cTh — ¥ 19 (8,0%) (puc. 4), mpopbIB K-
CThI B OPOHX U B TIEBPAIbHYIO 110J10¢Th — y 3 (8,0%), Kpo-
Boxapkaube — y 4 (1,7%), npyrue ocioxuenus — y 13
(5,5%). B mpaBom Jierkom JokanuzoBaauch 206 (55,1%)
KHCT, B JieBOM JierkoM — 168 (44,9%). 113 277 ociosknenuii
B TIpaBoM JierkoM Habmonamn B 153 (55,2%) kucrax, B Je-
BoM — B 124 (44,8%). Hanbosee 4acTo OCIOKHSIIUCH KIC-
TBI, PACIIOJIOKEHHbIE B HIJKHUX JIOJISIX JIETKUX: CIIpaBa —
30,7% xuct, cieBa — 25,9%; 3HAUUTEJBHO MEHbIIE — B
BepxHeil nose ciaeBa 18,7%, B BepxHeil josie crpaBa —
14,4% w B cpenneii gose npasoro Jjerkoro — 10,1%. Uem
6OJbIINM OBLIIO KOJMYECTBO KKUCT, TEM 4Yallle HaCTYIaJIu
OCJIOJKHEHNS. Pa3BUTHIO OCJIOKHEHUIT CIOCOOCTBOBA 1
o6beM kucTbl. [Ipu Masbix kuctax (10 6 ¢M) OCIOKHEHUs
Habuozasu B 23 (8,3%) ciyuasx, npu cpeatux (6—10 cm)
— B 119 (43,0%) u nipu kucrax Goubimx pazmepos (Hosee
10 em) — B 135 (48,7%). ¥V 59 (24,8%) 6oabHbIX HAGIO/A-

Puc. 3. Pentrenorpamma rpy/1Hoii nosxoctd. JIBycTopoHHHii 9XU-
HOKOKKO3 C NMPOPBIBOM KHCTBHI JIEBOTO JIETKOTO B JIEBYIO ILUIEB-
pasibHyIo 11010¢Th. [HApONHEBMOTOPAKC ClIeBa.

Fig. 3. X-ray of chest. Two-sided echinococcosis with left lung
cyst’break into the left pleural cavity. Hydropneumothorax
from the left.

Puc. 4. KomnbiotepHasi ToMorpaMma rpy/tHoii ojiocti. JXuHo-
KOKKO3 BEpPXHeil /10J11 IPABOT0 JIETKOTO C IIPOPHIBOM B OPOHX.
Fig. 4. Computer tomogram of chest. Echinococcosis of upper
part of the right lung with break into bronchus.

(n=5, 2.1%), elder than 75 years (n=2, 0.8%) and persons
of able-bodied age included 83.6% of patients.

During clinical-radiologic investigation the chest
echinococcosis of the right lung was observed in 136
(57.1%) patients (Fig. 2), left lung echinococcosis was
revealed in 85 (35.7%) patients and double-sided
echinococcosis — in 17 (7.1%) patients. Cyst suppuration
was revealed in 76 (31.9%) patients, cyst break into
bronchus — in 123 (51.7%) (Fig. 3), cyst break into pleur-
al cavity — in 19 (8.0%) (Fig. 4), cyst break into bronchus
and pleural cavity — in 3 (8.0%), blood spitting — in 4
(1.7%), the other complications — in 13 (5.5%) cases.
Cysts were located withinin the right lung in 206 (55.1%)
cases, in the left lung — in 168 (44.9%) cases.
Complications in the right lung were observed in 153
(55.2%) cysts, in the left one — in 124 (44.8%) patients of
total of 277 patients. Most often the complicated cysts
were located in lower parts of lung: from the right side —

OBINAA PEAHMMATOAOTI WS, 2016, 12; 4

www.reanimatology.com

61



62

Guidelines for Practitioner

DOI:10.15360,/1813-9779-2016-4-57-67

JIN coueTaHHble KUCTHI (35 — B MeueHu, 2 — B CeJIe3eHKH,
22 — B IpyTUX OpraHax).

Pe3yabraTsl 1 00CYK/IEHHE

[l cpaBHUTEJIBHON XapaKTepUCTUKN JIMarHO-
CTUKU W XUPYPIHUUECKOTO JIEYEHUS TPaBMBl TPyAU
HaMu c(hOPMUPOBAHDI 2 TPYIIITBI GOJBHBIX. 1-10 TpyTI-
y coctaBmiu 552 (39,5%) GOIBHBIX, Y KOTOPBIX 00-
CJe/IOBaHME U TPAAUIINOHHOE JIEYCHHWE MTPOBOMIIN
6e3 MpUMeHEHs BUZEOTOPAKOCKOTU. Bo 2-10 TpyTi-
ny Bonwu 844 (60,5%) GOJIBHBIX, Y KOTOPBIX Ha 3Ta-
e WHUIUATHHON TMATHOCTUKU W XUPYPrHUECKOTO
JiedeHus1 ObLJIa IPUMEHEHA BUIEOTOPAKOCKOMMs. B
1-it rpy1itie GOJIBHBIX € TPAAUIIMOHHON TAKTUKON XH-
PYPrUYECKOro JIEYeHUsT TPABMbI TPY/IH OBLIN MPUMe-
HEeHbI TIeBpastbHble myHKInK (128 maruenta), npe-
HUpOBaHWe TeBpasbHOil mosoctu  (400) n
nepBUYHasA MUpoKas Topakoromus (24). [Toxazanu-
€M K TyHKIIMOHHOMY BEJIEHUIO TTOCTPAIABIINX ObLI
MaJIBIil TeMOTOPAKC UJIM MPUCTEHOYHBIH ITHEBMOTO-
pakc 10 1/3 obbema serkoro. Kpome Toro, mipu pate-
HUSIX TPYIHOM KJIETKU OOSI3aTeIbHBIM YCIOBHEM K
MJIEBPAJIBLHOM MYHKITUN SIBJISIOTCS OTCYTCTBUE MHO-
JKECTBEHHBIX PAaH U JIOKAJIM3AIUST PaHbl B «Oe301ac-
HBIX 30HAX»: BHE <«CEPAEYHOU» U <«TOPAKOaOIOMU-
HaJIbHOI> 30H. [Toutn y mosoBUHBI 6OJBHBIX (56
yesnoBek (43,8%)), MOABEPTHYTHIX ILJIEBPAIbHOI
MYHKIUA HaM HE YJAJI0Ch JOCTUYD JKEJAEMOTO pe-
3yJbrara, B cBsi3u ¢ 4eM B 48-u (37,5%) ciyudasx
npUGETHYJIH K IPEHUPOBAHNIO TLIEBPATIBHON MOJIOC-
T u enie B 8-u (6,3%) — K MUPOKOIT TOPAKOTOMUMU.
B obenx rpyriax GOJbHBIX EPBUYHAS ITUPOKAsT TO-
pakoTOMUst 00€CIIeUnIa XUPYPTUUECKUI JTOCTYTT JIJIST
HA/IE’KHOW JINKBUIAIMK BCEX BBISBJICHHBIX MOCJE]-
CTBUI TPaBMBI TPY/IU, HO TeM HE MeHee, TIPeBapHU-
TeJIbHAS TOPAKOCKONMYECKAst PEBU3US TIIIEBPAJIbHOMN
MOJIOCTH MO3BOJIsIET N30€KaTh HAPACHOI TOPAKOTO-
mun. Bo Beex 40 ciyyasix KOHBEPCUM BUIEOTOPAKO-
CKOIIMU B MIMPOKYIO TOPAKOTOMUIO BO 2-U TpyIIIe
GOJILHBIX OBLIN BBHIOJHEHBI MAHUITYJISIIIUN, TEXHIU-
YeCKW CJIOKHO BBIOJHUMBIE 3HIOCKOTTUYECCKH
(ymuBanue pa3pbIBOB JieTKOro — 12, paHbl HUXKHEH
10JION BeHbl — 4, cepaiia — 8, MepuKapAnoTOMus u
PEBU3US Ccep/Iia Mo MOBOLY TTOBPEK/ICHIS TTePUKap-
na 16). B to ke Bpems B 1-ii rpy1iiie mocTpajiaBuinx
13 24-X TEpBUYHBIX U 28- BTOPUYHBIX TOPAKOTO-
Muii B 12-u cjiydasix HaM HPUILIOCh OTPAHUYUTHCS
y/IaJIeHueM CBEPHYBIIETOCS TeMOTOPAKCa, ele B 12-u
3MN30/[aX — YIIUBAHUEM MOBEPXHOCTHOTO PaHEHUS
Jsierkoro (8) u pa3psiBa OyJuibt Jierkoro. Bee nepeunc-
JIEHHbIE MAHUIYJISIIIUUA MOKHO OBLIO ObI BBITIOJHUTD
[IPU BUJIEOTOPAKOCKOTUHN. Bo 2-if TpyTitie G0IbHBIX U3
152-x ciy4aeB KOHBEPCUH BHUIEOTOPAKOCKOIINH B
112-u 31m30/1aX MbI CMOTJIM OTPAHUYUTBLCST BUJIE0AC-
CUCTUPOBAHHBIMU BMENIATEIHCTBAMU Y€PE3 MUHUTO-
PAKOTOMHBIN JOCTYII, UCIOJIb3YS Ty K€ TOPAKOCKO-
MUYECKYIO TEXHUKY.

30.7% cysts, from the left side — 25.9%; significantly less —
in upper part from the left lung (18.7%),and in the upper
part from the right lung segments (14.4%) as well as in the
medium part of the right lung (10.1%). ComplicationIn
small cysts (up to 6 cm) complications were observed in 23
(8.3%) cases, at medium cysts (6—10 c¢cm) — in 119
(43.0%) cases and at large-sized cysts (more than 10 ¢m in
diameter) — in 135 (48.7%) patients. In 59 (24.8%)
patients combined cysts were observed (35 — in liver, 2 —
in spleen, 22 — in other organs).

Results and Discussion

To compare the characteristics of diagnosis and
surgical treatment of chest injuries two groups were
formed. The first group was comprised of 552
(39.5%) patients who were performed examination
and traditional treatment without using videothora-
coscopy. There were 844 (60.5%) patients in which
the initial diagnosis and surgical treatment was per-
formed with the aid of videothoracoscopy. In the first
patients group the traditional surgical treatment tac-
tics of chest injury pleural punctures (128 patients),
pleural cavity drainage (400) and primary broad tho-
racotomy (24) was employed. Indication for para-
centetic management of victims included small
hemothorax or parietal pneumothorax of up to 1/3 of
lung's volume. Besides, at chest wounds the obliga-
tory condition for pleural puncture was the absence
of multiple wounds and wound location in «safety
areas»: out of «cardiac» and «thoraco-abdominals»
zones. Almost in half of patients (n=56, or 43.8%)
with pleural puncture the desired result was not
achieved, in 48 (37.5%) cases draining the pleural
cavity was performed. In 8 (6.3%) patients broad
thoracotomy was carried out. Recent years the para-
centetic management of complicated chest injuries
was refused. In both groups the initial broad thora-
cotomy provided the extended surgical approach for
reliable elimination of all complications of chest
injury; however,s preliminary thoracoscopic revision
of pleural cavity allowed to avoid of vain toracotomy.
In all 40 conversion cases of videothoracoscopy into
broad thoracotomy in the second patients group the
procedures technically difficult to perform were ini-
tiated. They included endocscopy y (closure of lung
rupture, n=12, closure of lower caval vein wound,
n=4, heart, n=8, pericardiotomy and heart revision
subject to pericardium injury, n=16). At the same
time, in the first group of patients (in 12 patients of
24 initial and 28 secondary thoracotomies)elimina-
tion of clotted hemothorax was achieved, and in 12
cases the closure of superficial lung wound (8) and
bulla's rupture be performed under the videothora-
coscopic evaluation. In the second group, in 112
episodes of 152 cases of videothoracoscopy conver-
sion it was possible to confine ourselves by video-
assisted interventions through minithoracotomic
approach using the same thoracoscopic technique.
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XapakTep nocjieonepanuoHHbIX OCI0KHEHHH.
Nature of post-operative complications.

Type of complication

Number of complications in groups, abs (%)

T, n=552 T, n=844
Non-specific complications 40 (7.2) 44 (5.2)
Post-operative pneumonia 40 (7.2) 44 (5.2)
Specific complications 100 (18.1) 48 (5.7)
Post-operative wound abscess 8 (1.4) 8(0.9)
Preserving pneumothorax 56 (10.1) —
Clotted hemothorax 4(0.7) —
Exudative pleurisy 24 (4.3) 36 (4.3)
Atelectasis 4(0.7) —
Intrapleural bleedings 4(0.7) 4(0.5)
Totally 140 (25.4) 92 (10.9)

ITpumeuanne. Number of complications in groups, abs (%) — KommdecTBo ocokHEHNH B rpynmax, abeosmorroe (%); type of complication
— BUJL OCJI0KHeHus; non-specific complications — necrenuduueckne ocJ0KHEHU; post-operative pneumonia — 11ocieonepanuoHHast HeB-
MoHsT; specific complications — criermbiraeckue ocaoKHEHST; post-operative wound abscess — HarHoeHIe TTOCTOMEPAIIIOHHOI PAHBI; pre-
serving pneumothorax — coxpansomuiics nesmoropakc; clotted hemothorax — csepuysimiicst remoropaxc; exudative pleurisy — akecy-
JIATUBHBIN 11IeBPUT; atelectasis — aresexras serkoro; intrapleural bleedings — BHyTpurieBpaibHoe kpoBoTeuenuss; totally — Beero.

[Tocsie xupypruvyeckoil TMKBUAIINHN T1IIeBPOJIe-
TOYHBIX OCJIOKHEHUI TTPOBe/IeHA BHYTPEHHSS TTHEB-
MaTH4YecKast CTabuI3anust (GJIOTUPYIONNX TTEPETO-
MOB pebep (JIUTebHASI HCKYCCTBEHHAsT BEHTHIISTIIST
aerknx) — y 124-x (8,9%) 6osbHbIX, (pukcupyromas
nossizka — 36-u (2,6%), Hapy:kHas bukcaius pebep
0J1 KOHTPOJIEM BUICOTOPAKOCKOITUN (METOJI KITIMHM-
k) —y 17-u (1,2%), Boitsukenue — y 2-x (0,1%).
BorsiBuiiy, 410 MUHUMHBA3UBHAs HApyskKHas (GuKca-
U4 TT0/i KOHTPOJIEM BUIEOTOPAKOCKOIINN YMEHbIIA-
€T TPOIOJIKUTEIbHOCTD MCKYCCTBEHHON BEHTUJISA-
nuuu Jerkux a0 2,1+1,0 cyTok, CHUKAET 4YacToTy
TSKEJION TOCTTPaBMAaTUYeCKON ITHEeBMOHUU U Jie-
TaabHOCTH 10 11,8%, 10 cpaBHEHWTO € TIPUMEHEHTEM
BHYTPEHHEI MHEBMATHUYECKOW cTabumsanuu, (huk-
CUPYIOIIEN MOBSI3KU M BBITSLKeHUs (5,6£2,7 CyTOK,
41,7 m 20,8% cOOTBETCTBEHHO).

AJleKBaTHAS SHIOCKONTNYECKAsT PEBU3US 1 OTICH-
Ka BHYTPHILIECBPATBHOW CUTYaIlUXd TMO3BOJMJIN HAM
BBIOPATh ONTUMAJTGHYI0 XUPYPIHUYECKYH) TAKTHKY WU
CHU3UTH YaCTOTY peoriepariuii 10 0,5% mporus 17,4% B
rpyTITie ¢ TPAANIIMOHHON XUPYPruuecKoi TakTukoi. B
JIOTIOJIHEHUE K BBICOKOM JIMarHoCTUYeCKoi a(hderTrB-
HOCTH BUJICOTOPAKOCKOTIMH, METOJ OTJIMYAETCS ellle U
JIOCTATOYHO TMTHUPOKUMH JIeYeOHBIMI BO3MOKHOCTSIMU,
YTO CHOCOOCTBYET CHIZKEHHMIO YaCTOTHI TOPAKOTOMUU
10 4,7%, TOT/Ia KaK TIPU TPAJAUIIMOHHON TaKTHKE Tep-
BuYHbIE (24) 1 BropryHbIe (28) TOPAaKOTOMUN OCYIIle-
CTBJISLIUCH B 9,4% cayuasix (y 52 u3 552 GOJIbHBIX).

Takum 06pa3oM, BUIEOTOPAKOCKOIUSI U BUIEO-
ACCHCTUPOBAHHBIE BMENIATEIHCTBA TIO3BOJIMIIA HAM
JINKBUIMPOBATD BHYTPUILIEBPAJIbHBIE OCJIOKHEHUS
tpasM y 312 (37,0%) GosbHBIX, HE CUUTass PyTUHHBIE
acnupanuu usnusiieiicss kposu. IIpu atom 1ocse-
oTIepannoHHbIe OCTOKHEHUST BO3HUKIN Y 92 (10,9%)
MOCTPAJABINNX 2-1i TPYIIIIBI, TOT/IA KAK TPU TPAIUIIH-
onHoii Taktuke — y 140 (25,4%) GosbHbIX (TabiuIa).

BosbImMHCTBO TTOCTIE0TIePAIMOHHBIX OCTIOMKHE-
HUI JIUKBUMPOBAHBI KOHCEPBATUBHO WJIU CPECTBA-

After surgical elimination of pleura-pulmonary
complications the internal pneumatic stabilization of
floating rib fractures (long-term artificial lungs venti-
lation) was evident in 124 (8.9%) patients, fixed ban-
dage — in 36 (2.6%) cases, external ribs fixation under
videothoracoscopy control (clinical method) — in 17
(1.2%) patients, traction — in 2 (0.1%) patients.
Comparative characteristics showed that mini-inva-
sive external fixation under videothoracoscopy
reduced duration of ALV up to 2.1+1.0 daysand fre-
quency of severe post-traumatic pneumonia and
lethality up to 11.8% compared to internal pneumatic
stabilization, fixed bandage and traction group
(5.6%2.7 days, 41.7% and 20.8% correspondingly).

Adequate endoscopic revision and estimation of
intrapleural situation allowed physicians to choose
optimal surgical tactics and to reduce frequency of
reoperations up to 0.5% against 17.4% in the group
with traditional surgical tactics. In addition to high
diagnostic efficiency of videothoracoscopy, the
method differedby increased therapeutic modalities
and promoted reducing the thoracotomy up to 4.7%.
In comparison, by traditional tactics, initial (24) and
secondary (28) thoracotomies were performed in
9.4% cases (in 52 from 552 patients).

therefore, videothoracoscopy and video-assist-
ed interventions allowed to eliminate intrapleural
complications of injuries in 312 (37.0%) patients
excluding routine aspirations of poured out blood.
Post-operative complications occured in 92 (10.9%)
patients of the second group and in 140 (25.4%)
patients treated by tradional approach (Table).

Majority of post-operative complications are
eliminated conservatively or by means of small
surgery (pleural punctures and pleural cavities
drainage). Repeated surgical interventions such as
thoracotomy were performed in 28 (5.1%) patients
of the first («traditionals) group and in 4 (0.5%)
patients of the second group.
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MU MaJION XUpPypruu (IJIeBPAIbHBIMU TTYHKIMSIMU U
JIPEHPOBaHNEM ILJIeBPAJIbHBIX TosocTeit). [ToBTop-
HBIE XUPYPIUYECKIe BMEIIATEIbCTBA B BUJIE TOPAKO-
ToMuu BoinosHensl y 28 (5,1%) mocrpagasuinx 1-it
rpytst u 4 (0,5%) GOJNBHBIX 2-i TPYIITIBL.

Bce 6osibHbBIE CO CIIOHTAHHBIM TTHEBMOTOPAKCOM
JUIST OL[EHKU Pe3YJIBTaTOB JIeYeHNUsT ObLIN PasjiesieHbl Ha
3 rpymbt. B 1-10 rpymmy Bomwm 14 (2,9%) 60/1bHbIX, y
KOTOPBIX UCTIOJIb30BAJIN Iy HKIIMOHHBIIT METO/T JIEYCHHST
CIIOHTAHHOTO TTHEBMOTOPaKca, Bo 2-i0 — 173 (34,2%)
GOJIbHBIX, KOTOPBIM ITIPOU3BEIEHO JPEHUPOBAHUE
MJIeBPAJbHON TOJIOCTH, U B 3-10 rpynmy — 290
(60,8%) GOJIBHBIX, Y KOTOPBIX BHIIIOJIHEHBI BULEOTO-
pakKocKomnyecKkre BMemaTteabctBa. Y 5 (35,7%)
6OJIbHBIX 1-if TPYIIIBI IOJIHOE PACIIPABJICHUE JIETKOTO
HACTYIIUJIO MOCJIe OJJHOKPATHOH 11JIeBPaJIbHON MTyHK-
un, 9 (64,3%) OpUILIOCh BBIIOJHUTD TTOBTOPHbIE
IJIEBPAJIbHBIE MYHKIIUU ¢ OOSI3aTEIbHBIM MTPOBE/Ie-
HUEM KOHTPOJIbHOTO PEHTTEHOJOTHYECKOTO HUCCJIIe-
JIOBaHUsI TPY/IHOU KJIETKU C T1eJIbl0 OlleHKU 3dek-
TUBHOCTU MaHUIYJISAIINH, Kotopas y 4 (28,6%)
oKasajiach OE3yCIENIHOIl, B CBA3K C 4eM B JajibHeli-
1IeM OT 3TON MeTOAMKHU JiedeHUsT Mbl OTKa3aauch. Bo
2-ii TpyIIie Tocye APEHUPOBAHUS TIJIEBPAJIBHOM T10-
goctu 'y 149-u (86,1%) GOJBHBIX THEBMOTOPAKC OBLI
JUKBUAUPOBAH 0€3 [IOMOJHUTEIHHBIX BMeIa-
tesbetB. Y 14-u (8,1%) GOJIBHBIX IPUIILIIOCH YCTAHO-
BUTDH JIOTIOJTHUTENbHBINA fpeHax, v 10-u (5,8%) —
npUOErHyTh K MIUPOKON Topakotomuu. B 3-if rpyrime
3JIEKTPOTEPMUYECKUH TITIeBPO/Ie3 MapueTaJbHOM I1jie-
BPBI BeITIONTHEH ¥ 83-X (28,6%) GOTbHBIX, KOATYJISATINST
eIMHUYHBIX OYJUI pasMepoM He Oosiee 2 cM — y 39-u
(13,4%), c npumenenuem aproua — y 5-u (1,7%), atu-
MIYHAS PE3EKIHsT OYJIIE3HO-U3MEHEHHOTO yUacTKa —
y 20-u (6,9%), nekoprukarus jerkoro — 1-ro (0,3%).
BuzeoaccuctupoBannble BMENIATEIHCTBA IIPOU3BE-
nenbr 143-m (49,3%) GonbubiM: 95-u (32,8%) — nc-
ceyeHUe U YIIUBAHUE MHOYKECTBEHHBIX M KPYITHBIX
Gyt Gogiee 2 cM, 44-Mm (15,2%) — aTUNIUYHYIO Pe3€eK-
o Jierkoro, 3-m (1,0%) — BujeoaccucTUPOBaHbIi
MTHEBMOJINU3 ¥ IUIEBPO/IE3 IO MOBOLY CIAEYHOTO MPO-
1ecca U pUruAaHOTO Jerkoro, 2-m (0,7%) — nepeBsia-
Ky Oysubl. Eme y 12-u (6,4%) us 187-u 60JIbHBIX B
CBsI3U OE3YCIIEITHOCTDIO TIEBPATILHON MyHKIUHU (4)
U JIPEHUPOBAHUS TLIEBPATbHON mosoctu (8) Obuin
BBIHYJK/ICHDBI TPUOETHYTh K OTCPOYEHHOIT BIIE0TOPA-
Kockonuu. Takum 06pasoM, BUIEOTOPAKOCKOTIHST Obi-
ga Beinoanena 302-m (63,3%) GosabHbiM. Y 6-u
(2,1%) OOJbHBIX BUIE0ACCHCTUPOBAHHOE BMEIIa-
TEJILCTBO BBITTOJHEHO HA 4-€ CYTKH TOCJIe TOPAKOCKO-
MUYECKON KOATyJISIUU MHOKECTBEHHBIX OYJIT Ha
BEPXYIIIKE IIPABOTO JIETKOTO B CBSI3U C COXPAaHEHUEM
yreukn Bosayxa. Kpome toro, eme y 14-u (4,8%)
GOJIBHBIX TTOCJIEe BUIEOTOpaKockomun (8) u Bujeoac-
CHCTHPOBAHHOTO BMeIaresibetBa (6) Mbl Habo1aiu
mutesibHoe (bosiee 4-X CyT.) TOCTYILIEHUE BO3/LyXa
0 TJIEBPAILHOMY JIPEHAKY, KOTOPOE CaMOCTOSITEb-
HO Pa3pelioch B MOCIENYIONINe CYyTKHU.

For estimation of treatment results all patients
with spontaneous pneumothorax were randomized
into 3 groups. 14 (2.9%) patients were included into
the 1st group in whom paracentetic treatment
method was employed, in the 2nd group there was
173 (34.2%) patients with pleural cavity drainage
and in the 3rd group there was 290 (60.8%) patients
with videothoracoscopic interventions. In 5 (35.7%)
patients of the 1st group the total expansion of lung
becameevident after single pleural puncture, in 9
(64.3%) cases the repeated pleural punctures with
obligatory control by X-ray investigation of chest
with the aim of estimation of procedure's efficiency
was performed in which 4 (28.6%) cases appeared
unsuccessful and the treatment method was inter-
rupted. In the 20d group after pleural cavity drainage
in 149 (86.1%) patients the PT was eliminated with-
out additional interventions. In 14 (8.1%) patients
we had to perform an additional drainage, in10
(5.8%) — broad thoracotomy was used. In the 3rd
group thermal-electric pleurodesis of parietal pleura
has been performed in 83 (28.6%) patients, coagula-
tion of the single bullas with the size not more than 2
cm — in 39 (13.4%), with the use of argon — in 5
(1.7%), atypical resection of bullous-changed part- in
20 (6.9%), decortication of lung- 1 (0.3%). Video-
assisted interventions have been performed in 143
(49.3%) patients: in 95 (32.8%) — excision and clo-
sure of multiple and big bullas more than 2 cm, in 44
(15.2%) — atypical resection of lung, in 3 (1.0%) —
video-assisted pneumolysis and pleurodesis subject to
commissural process and rigid lung, in 2 (0.7%) — lig-
ation of bulla were performed. In 12 (6.4%) of 187
patients, due to unsuccessful pleural puncture (n=4)
and plural cavity drainage (n=8), videothoracoscopy
was postponed. Thus, totally the videothoracoscopy
was performed in 302 (63.3%) patients. In 6 (2.1%)
victims the video-assisted interventions have been
done 4 days after thoracoscopic coagulation of multi-
ple bullas located at the top of a right lung (subject to
preservation of an air leakage). Besides, in 14 (4.8%)
cases after videothoracoscopy (8) and video-assisted
intervention (6) we were observing continuous
(more than 4 days) air entry through pleural drainage
which stopped without assistance the following day.

To prevent spontaneous pneumothorax relapse
independently on the presence, sizes and location of
bullas have been, pleurodesis was performed mainly
within the upper half of parietal pleura. In 239
(82.4%) cases punctate bipolar electrocoagulation
down and strictly on the middle of internal surface of
upper of 4—5 ribs pleurodesis with 5% iodine solu-
tion was performed in 51 (17.6%) cases to avoid the
injuries of intercostals vessels and nerve fibers. No
operative and post-operative complications due to
videothoracoscopy have been observed.

At complicated forms of lung hydatid disease, 72
(30.3%) patients were performed with videothora-
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Bcem 60sibHBIM JI7IsT TPOGUITAKTUKN PEIUNBA
[THEBMOTOPAKCA, HE3ABUCHMO OT HAJIMYHS, PA3MePOB
U JIOKQJIU3aIun OyJIT BBIOJHSIN TJIEBPOJE3 TIpe-
MMYNIECTBEHHO BepXHeH ITOJIOBUHBI NapueTalbHON
wieBpol. Y 239-u (82,4%) OOJBHBIX UCIOIB30BAIN
TOYEYHYIO OUIIOJISIPHYIO BJIEKTPOKOATYJISIIIO 110 XO-
JIy U CTPOTO IO Ccepeinie BHYTPEHHEl TOBEPXHOCTI
BepxHuX 4—5 pebep BO u3beKaHUE TTOBPEKICHIIS
MeKpeOEPHBIX COCYIOB U HEPBHBIX BOJIOKOH, Y 51-r0
(17,6%) — mneBpomes 5% pactBopom ioga. Onepa-
[UOHHBIE U TIOCTEOEPAIUOHHBIE OCTOKHEHS, CBSI-
3aHHBIE C BUIEOTOPAKOCKOIIHEH, He HAGJIOIaICh.

[Ipu ocnoxueHHbIX (OPMAX IXUHOKOKKO3A
gerkux 72-m (30,3%) 60JbHBIM BBIIOJTHEHA BUIEO-
TOPAKOCKOTIHSI ¢ TOCJTEAYIONed MUHUTOPAKOTOMHU-
eit (5—10 cM) Haja TPOEKIHEN KUCTHI, TTOCIEI0Ba-
TEJHHO TPOUIBOAUIN MYHKIUIO, aCIUPAIUIO
COZIEPKUMOr0, BCKpbITHE (GUOPO3HOU 060J0UKH,
yJaJieHue XUTHHOBOI 000JI0UKH, CAHAIMIO TIOJIOCTU
C aHTHUIIAPa3UTapHON 06PadOTKOI, MAKCUMAIbHBIM
HCCEYEHUEM CITaeK U CBOOOIHBIX KpaeB (hubpPo3HOit
KaIlCyJibl ¢ MOCTeAyoleir 06paboTKoi 0cTaTOUHOMN
noJsioctu 110 Bobposy (50), Baxuzmosy (13), Buri-
HeBckomy (2), Jemnbe (1), Hempbe + Burinescko-
My (3), OJHOMOMEHTHAs IXMHOKOKKIKTOMUS W3
obeux jerkux 1o bo6posy + Baxumosy (2), oxHo-
MOMEHTHAST 9XMHOKOKKIKTOMIS 13 JIETKOTO U TIede-
Hi (1). ¥V 166-u (69,7%) 6ONbHBIX ¢ GOJIBITUMU, TH-
TaHTCKUMHM ¥ MHOKECTBEHHBIMU OCJIOKHEHHBIMU
KucTamMu ObLTa BBITIOJHEHA TPAIUIIUNOHHAS TOPAKOTO-
MUsI, TIPU 3TOM OCTATOYHbBIE MOJOCTH TIOCJIE IXUHO-
KOKKOKTOMUM JIMKBUAUPOBAHN 110 BoOpoBY — y 74-X,
BaxugoBy — y 21-to, Buninesckomy — y 18-u, /lenn-
6e — y 17-u, aTunuaHast pe3ekiusi — y 8-u, 0JlHOMO-
MEHTHAsI 9XMHOKOKKOKTOMMUSI U3 JIETKOTO U TIeYeHr
— y 6-u, OZIHOMOMEHTHASI HXUHOKOKKIKTOMUS W3
00eux JIETKUX — y 5-1, IOOIKTOMUS — Y 4-X, 9XUHO-
KOKK9KTOMUS U3 AnadparmMbl — y 3-X, ABYyXMOMEHT-
HAsl T0ATANHAS 9XMHOKOKKIKTOMUSI U3 JIETKOTO U
MeYeHn — y 2-X U ITyJbMOHIKTOMHUS cyieBa — y 1-To.
ITpu IpopbIBE KUCTHI B IJIEBPAJILHYIO TOJIOCTH MTPO-
U3BEJIM TOPAKOLEHTE3 U [PeHUPOBAHUE ILJIEBPATIH-
HOU TIOJIOCTU C TIOCTEeAYIONeH 3XUHOKOKKIKTOMUEH
U3 JIETKOTO B 3-X CJyYasix U JIEKOPTUKAIUIO JIETKOTO
— B 4-x. U3 238-u onepupoBaHHbBIX OOJBHBIX y 82-X
(34,5%) pasBUiIKCh MOCJIEONEPAIINOHHBIE OCJIOKHE-
HUsI, U3 HUX 10cJe Topakotomun — y 68-u (41,0%)
60J1bHBIX U3 166-1, BU€0aCCHCTUPOBAHHBIX BMeIla-
tenbeTB — y 14-u (19,4%) us 72-x. [lueBmonuio Ha-
6uonanu y 32-x (13,4%) 60/bHBIX, TIEBpUT — y 27-
u (11,3%), orpaHUYeHHYIO AMIIHEMY ILIEBPBI C
OpoHxoIIeBpasbHbIMK cBuIiaMu — y 12-u (5,0%),
OTPAaHUYEHHYIO OMITUEMY IJIEBPbI (Ge3 GPOHXUATb-
woro cuma — y 2-x (0,8%), BHYTpUILIEBpATBHOE
kpoBoteuenue — y 3-x (1,3%), ceepuysuiuiicsa [T —
y 2-x (0,8%), n HarHoeHue MocJae0nepannoHHoN pa-
el — y 4-x (1,7%). [lnsa ycrpanenus mocieorepa-
IUOHHBIX OCJOXKHEHUN y 3-X GOJIBHBIX [0 MOBOLY

coscopy followed by further mini-thoracotomy (5—10
cm) over the cyst projection, puncture, aspiration of
secretion, fibrous coat opening, extraction of chitinous
coat, sanation of the cavity with antiparasitic agent,
maximal excision of commissures and free borders of
fibrotic capsule with further treatment of residual cav-
ity by Bobrov (50), by Vakhidov (13), by Vishnevskiy
(2), by Delbet (1), by Delbet +Vishnevskiy (3), single-
stage echinococcectomy from both lungs by
Bobrov+Vakhidov (2), single-stage echinococcectomy
from from the lung and the liver (1). In 166 (69.7%)
patients with big, giant and multiple complicated cysts
we have performed traditional thoracotomy, residual
cavities after echinococcectomy were eliminated by
Bobrov — in 74, by Vakhidov — in 21, by Vishnevskiy —
in 18, by Delbet — in 17, atypical resection — in 8, sin-
gle-stage echinococcectomy from the lung and the
liver — in 6, single-stage echinococcectomy from both
lungs — in 5, lobectomy — in 4, echinococcectomy
from diaphragm — in 3, two-staged phased echinococ-
cectomy from the lung and the liver — in 2 and pul-
monectomy from the left — in 1 cases. At cyst's break
into pleural cavity with further echinococcectomy
from the lung we have performed thoracocentesis and
pleural cavity drainage with further echinococcecto-
my from the lung in 3 cases and lung decortications —
in 4. From 238 operated patients in 82 (34.5%) post-
operative complications have developed, among them
after thoracotomy — in 68 (41.0%) patients from 166
ones, video-assisted interventions — in 14 (19.4%)
cases from 72 ones. Pneumonia has been observed in
32 (13.4%) patients, pleuritis — in 27 (11.3%), limited
pleural empyema with bronchopleural fistulas — in 12
(5.0%), limited pleural empyema without bron-
chopleural fistula — in 2 (0.8%), intrapleural bleeding
—in 3 (1.3%), clotted hemothorax — in 2 (0.8%) and
post-operative wound infection — in 4 (1.7%). 19
patients underwent 34 pleural punctures subject to
pleuritis. In 41 cases (31 patients with pneumonia, 6 —
with pleuritis and 4 — with post-operative wound
infection) complications were eliminated by conserv-
ative way. Lethal outcome has been observed in 1
(0.4%) case after the surgery because of a giant lung
echinococcosis complicated by break into the
bronchus, aspiration and development of two-sided
abscessing pneumonia and sepsis with further opening
of profuse bleeding from acute ulcer and multiple
organ failure. After the radiologic and clinical confir-
mation of the total expansion of the lung and the
absence of air entry by drain system during 24 hours,
the tube from pleural cavity has been removed.

Conclusion

Investigation modalities including s multiplanar
radioscopy, radiography, chest CT and videothora-
coscopy must be included into algorithm of diagnosis
and surgical treatment of chest injuries and emer-
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BHYTPUILJIEBPATLHOTO KpoBoTeUeHUS Uy 1-ro — co
CBEPHYBIIUMCSI T€MOTOPAKCOM OblLjIa BBITTOJIHEHA
TopakoToMust. ¥ 2-X OOJIbHbIX C IJIEBPUTOM U Y 1-T0O
— CO CBEPHYBIIINMCS TEMOTOPAKCOM TIPOU3BEIU BU-
JICOTOPAKOCKOINIO U PeipeHUPOBaHNE TIJIEBPATh-
HOU rostoctu. Y 10-u GONBHBIX ¢ 9OMITUEMOTT TLIEBPbHI
6e3 OPOHXMAJIHHOTO CBUINA BBIOJHIIN PEJPEHU-
pOBaHUE TLIEBPAJIBHON MOJOCTH, a 4-X OOJBHBIX €
OPOHXUATHHBIM CBUIIOM MEPEBEN B CIIEIIMATU3U-
poBaHHOe otieserue. Y 19-u GoJIbHBIX TIPOU3BENU
34 mieBpasibHbBIC TyHKIIMH 110 TTOBOY IJieBpuTa. B
41-m cayuae (31 GosbHOI ¢ mHEBMOHUEH, 6 — ¢
MJIEBPUTOM U 4 — C HAaTHOCHUEM ITOCJTIEONEPATTTOH-
HOHN paHbl) OCJIOKHEHUSI JUKBUIMPOBAHbBI KOHCEP-
BATUBHBIM ITyTeM. JIeTanbHbINA UCX0/ HAOTIOMAIN B
1-m (0,4%) caydae mociie otepaiiu Mo MOBOIY THU-
TaHTCKOTO 3XMHOKOKKO03a JIETKOTO, OCJIOKHEHHOTO
POPBIBOM B OPOHX, acIUpaIieil U pasBUTUEM JIBY-
CTOPOHHEN abcieuPyIoIell ITHEBMOHUU M CEIIChca
C TIOCTIEIYIOMHUM OTKPBITHEM MTPO(hY3HOTO KPOBOTE-
YeHUe U3 OCTPOIl A3BBI JKEIYIKA U MPUCOCIUHECHY-
€M TI0JIMOPTaHHON HEeIOCTATOYHOCTH.

[Tocne KAMHUKO-PEHTTEHOJOTUYECKOTO TIOJI-
TBEP:KICHUS TTOJHOTO PACIIPABJICHUS JIETKOTO U OT-
CYTCTBUS MOCTYIJICHUS BO3/LyXa 110 PEHAKHON CHC-
TeMe B TedeHHe 24 4YacoB JIPEHAKHYIO TPYOKy W3
MJIEBPAJIBLHOM TTOJIOCTH Y IATISIIN.

BoiBoabl

Bupneortopakockomnus siByigercs ahGeKTUBHBIM
METO/IOM [TUATHOCTUKY W JIEYEHUS TPABMbI TPyIN 1
HEOTJIOKHBIX 3a00JIeBAaHII OPTAHOB IPYIHON KIETKH.

Wcrnionmp3oBanue BUICOTOPAKOCKOITMHU YCKOPS-
€T AMArHOCTUYECKUIT TIPOIece, COKpallaeT BpeMs
JIPEHUPOBAHUS TJICBPAJIBHOM MOJIOCTH B TOCJIEOIe-
PAITMOHHOM TIE€PHO/IE, TPUBOUT K CHUKEHUIO YacTO-
TBI MTOCJIEONEPAIUOHHBIX OCJIOKHEHUH, CIIOCOOCTBY-
€T paHHel aKTUBU3aI[UK OOJIBHDIX, COKPAIIAET CPOKH
JIeYeHUsT ¥ peabuInTarum.
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gency diseases of chest organs. Videothoracoscopy is
up-to-date and highly informative method of diagno-
sis and treatment of chest injuries and emergency dis-
eases of chest organs.

At chest injury the videothoracoscopy allows to
perform valuable revision and diagnosis of injured
organs of chest cavity and mediastinum, stop bleeding,
lungs ruptures sealing, sanation and draining the
pleural cavity. The use of mini-invasive interventions
at chest injuries allows to avoid broad thoracotomy
from 9.4% to 4.7%, reduce the frequency of repeated
interventions from 17.4% to 0.5% and quantity of early
post-operative complications from 25.4% to 10.9%.

Videothoracoscopy at spontaneous pneumoth-
orax allows to reveal the causes of its development,
detect visually presence and volume of lung bullous
lesion, intensity of intrapleural commissural process
and level of lung collapse. Traditional and mini-inva-
sive methods of diagnostics and treatment of sponta-
neous pneumothorax showed themselves as effective
modalities, however, the videoendoscopic interven-
tions do allow reducing the frequency of repeated
interventions from 19.8 to 1.7%, and besides, to elim-
inate the causes of pneumothorax and simultaneous-
ly to solve issues of surgical prevention of the relapse.

At complicated form of lung echinococcosis,
the videothoracoscopy allows to diagnose break of
cyst into pleural cavity in all cases. At small and
medium cysts, it is reasonable to use the video-assist-
ed echinococcectomy through minithoracotomy.
Applying mini-invasive interventions in complicated
forms of lung echinococcosis allows to avoid broad
thoracotomy and to reduce frequency of early post-
operative complications from 41.0% to 19.4%.

The use of videothoracoscopy acelerates the
diagosis process, reduces time of pleural cavity drain-
ing during the post-operative period, promotes early
activation of patients, leads to reducing the post-
surgery complications frequency, reduces hospital
staying and time of follow-up care.
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YUYEHBIX CTeNeHeH.

*  Obuwas peanumamonozusl.

Jliuccepranuy Ha COMCKaHKUE YUEHON CTeNeHH A0KTOpa HayK 6e3 omy6.u-
KOBaHHUSI OCHOBHBIX HAYYHBIX PE3YJbTaTOB B BeAYIIUX KyPHAIAX U U3JaHUSAX,
nmepevyenb KOTOPBIX yTBep KAeH Bpiciiel arTrecTanMoHHoil KoMuccHel, OyayT
OTKJIOHEHBI B cBs13U ¢ HapymeHueM 1. 10 ITosokenus o nopsake npucy>kaeHus

[Tepeuens xypuanoB BAK, uzgaBaembix B Poccuiickoit Mexpepariuu 1o cie-
nuanbioctu 14.01.20 «Anecte3anosiorus U peaHuMaToJIOrusI», B KOTOPBIX PEKOMEH-
JyeTcs myOJMKaiys OCHOBHBIX Pe3YJIBTaToB AMcCepTalyii Ha COMCKaHue y4eHOH
CTEeNeHN JIOKTOpa ¥ KaHujaTa MeUINHCKUX HAYK:

*  Anecme3suonozust u peaHumMamosiozus;
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OIITUMU3AIIUA JTEYEHUA OCTPOI'O ITAHRPEATUTA,
OCJJIORKHEHHOI'O AJIKOTI'OJIbHBIM JAEJIUPUEM

B. B. Mopos'?, B. 1. fpewma’, C. B. Masibixun®

' HUW obuieit peanumarosioruu um. B. A. Herosckoro,
Poccust, 107031, 1. MockBa, yi. [letpoBka, . 25, cTp.2
> MOCKOBCKUI TOCYIapCTBEHHBIH MeIMKO-cTOMaToIorndeckuii yauepeurer um. A. V. EBgokumosa Munsapasa Poccun,
Poccus, 127473, . Mocksa, ya. [lenerarckas gom 20, ctp. 1

Therapy Optimization for Acute Pancreatitis Complicated by Delirium Tremens

V. V. Moroz'*, V. I. Yarema?, S. V. Malykhin®

"V. A. Negovsky Research Institute of General Reanimatology,
25 Petrovka Str., Build.2, Moscow 107031, Russia
? A. 1. Evdokimov Moscow State University of medicine and dentistry, Ministry of Health of Russia,
20, Delegatskaya Str., Build 1, Moscow 127473, Russia

Metozpl iedenus ankorosbHoro aenpust (AnJl) n ocrporo nankpearura (OIT) pazpaboTatbl, HO IPUMEHSIIOT-
¢csI TIPU M30JIMPOBAHHBIX He CBS3aHHBIX JIPYT C APYroM 3a00JIeBaHUSX, MOITOMY HEOOXOMMMa paszpaboTka KOM-
IJIEKCHOTO TIOAXO0/a K JIeueHunio 60abHbIX ¢ couetanrem OIT u An/l.

Ilenp uccreaoBanust: YIyIIINTh Pe3yabTaThl Jederust 60abHbrx OTI, ocmoskHeHHbIM A/l, TyTeM parHero co-
YeTaHHOTO MPUMEHEeHUs UCKyCcCTBeHHON BenTmsiimeit serkux (MBJI) u retokcnkannn miasmadepesom.

Meroap! uccienoBanus u jeyennsi. B uccienosanue Briaouniu 146 60IbHBIX, CTPAJAIONINX XPOHIYECKOI aji-
koroibpHON MHTOKCHKanueln (XAW), npu pazsutun OIl, ocnoxunennoro An/l, I rpymnma — rpymnma cpaBHeHus
(n=45) mony4dana «cranmapTHoe» jedenue. 11 rpymma (n=51) — 60bHDIE, KOTOPHIM MOMIMO «CTaHAAPTHOTO» Jie-
YeHUs TIPOBOIIIN 9KCTPAKOPIIOPAJIBHYIO JleToKcuKaiuio miazmadepesom. 111 rpymima (n=50) — GoibHbIE, KOTO-
PBIM KPOMeE «CTaHaPTHOTO» JIeYeHUS 1 SKCTPAKOPIOPATIBbHON IeTOKCUKAINY IIa3Madepe3oM BBIIOTHANIACh KOP-
peKIUs OKcureHauu Kposu mmytem VBJL.

Pesyabrater. OtennBast abekTHBHOCTD TpHMeHeHns ia3Madepesa otMeTr/n 6o0Jiee GICTPYI0 HOpMaIn3a-
M0 GHOXMMHIYECKOTO COCTOSTHYST KPOBU Y OOJIBHBIX 11 IPyIIIbI: CHUKEHUIO YPOBHS -aMIJIa3bl KPOBH Ha 73,2%,
yMeHblieHue yposHs Gusupyouna Ha 33,3%, ACT Ha 34,1%, AJIT Ha 17,7%, a Takke MeHbliyto Ha 47,6% KOHIIEH-
TPAINIO JIAKTaTa B apTepUabHON KPOBH K 3-M CyTKaM, 1o cpaBHenuio ¢ I rpymmnoit (p<0,05). B I rpymme 17,7%
(n=8), a Bo 11 rpyme 17,6% (n=9) 60JIbHBIM B pa3Hble CPOKH, B CBSI3U C Pa3BUTHEM TSKEJIOH THITOKCHH, TIPOBOIU-
Jn pecrimpatopuyio noauepxkky VBJI. Coueranue mpuMeHeHUs 9K30T€HHOH JeTOKCHKAIMK TIasMadepe3om u
pannee nposezere UBJL y 6oabrbix OTl, ocnoxuennbiv AnJl cokparuio genupuii ¢ 5,4+0,2 cyTok B 1epBoii
rpyme, u 4,1+0,2 cyrok Bo Bropoii rpyme 0 1,1+0,18 Tperseii rpyme. B 111 rpymie mogHOCTBIO OTCYTCTBOBAIN
AyTOATPECCHH, & IOCTOBEPHBIX PA3JIMYUIl B [IEPBBIX JBYX TPYIIAxX He ObLIO.

3akmouenne. CouyeTanHoe TIPUMeHEHNE 9K30T€HHON JIeTOKCUKAINN Tia3Madepe3oM U paHHel MPOJIeHHON
W BJI ipu komiuiekcHoM jiedenun 60abHbIx OI1, ocsoxHeHHbIM AJi/l, cOCOGCTBYET yIydIIeHu0 OUOXUMUIECKHUX
MoKasaresiell KpOBHU, COKPAIIAET MPOAOIKUTEHbHOCTD IeUPHS U JJINTETHHOCTD JiedeHusT B ctarinonape. [Ipume-
HeHUe MeJIMKaMeHTO3HOI celaTUBHON Tepanuu ¢ rpose/ieHreM pojsennoil VIBJI nuBespyet pasButue ayroar-
peccueri.

Kantouesvte caoea: ocmpulil nankpeamum; arkozoivHbiil 0eaUpulL; 1eueHue

Therapeutic approaches to treat delirium tremens (DT) and acute pancreatitis (AP) as separate diseases have been
developed but they are considered as isolated, not interrelated diseases. Therefore complex approach to treat patients
with both AP and DT should be developed.

Azpec 11l KOPPeCIIOH/IeHIMH: Correspondence to:
Cepreii Maspixum Mr. Sergey Malychin
E-mail: malychin_sv@mail.ru E-mail: malychin_sv@mail.ru
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Study objective: to improve treatment results of patients with AP complicated by DT by early concomitant
use of artificial lung ventilation (ALV) and detoxification by plasmapheresis.

Methods of study and treatment. 146 patients with chronic alcoholic intoxication (CAI) and AP develop-
ment complicated by DT were enrolled to the study. Patients of Group I (reference group, n=45) received «stan-
dard» therapy. Group II included patients who received extracorporeal detoxification by plasmapheresis in addi-
tion to «standard» therapy (n=51). Group III included patients who underwent oxygenation correction by ALV
in addition to «standard» therapy and extracorporeal detoxification by plasmapheresis (7=50).

Results. During the evaluation of plasmapheresis efficacy, more rapid normalization of blood biochemistry in
patients from Group IT was noticed. The following parameters were decreased: blood a-amylase by 73.2%, biliru-
bin level by 33.3%, AST by 34.1%, ALT by 17.7%; arterial blood lactate level was normalized by 47.6% on Day 3
vs. Group I (p<0.05). 17.7% patients (n=8) in Group I and 17.6% patients (#=9) in Group II received respiratory
support by ALV at different time points due to severe hypoxia. Concomitant use of exogenous detoxification by
plasmapheresis and early ALV in patients with AP complicated by DT decreased delirium duration from 5.4+0.2
days (Group I) and 4.1£0.2 days (Group II) to 1.1£0.1 days in Group III patients. In patients of the Group III no
cases of self-aggression were reported. No significant differences were observed between Group I and Group II.

Conclusion. Concomitant use of exogenous detoxification by plasmapheresis and early extended ALV during
complex therapy of patients with AP complicated by DT improves blood biochemical parameters and decreases
delirium duration and in-patient duration of treatment. Medication sedative therapy with extended ALV levels
abrogates the development of a self-aggression.

Key words: acute pancreatitis, delirium tremens; treatment
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BBenenne

B mocrentue rofpl 3a007I€BAEMOCTD AJKOTO-
JIU3MOM, He CHIKAeTCsI, a Haobopot pacret |1, 6]. 3a-
6oJieBaHUsI, BbI3BAHHBIE YIIOTPEOJEHUEM AJIKOTOJIS,
coctaBun B 2015 roxy okoso 82% Bcex oduimab-
HO 3aPETUCTPUPOBAHHBIX CIYYaeB HAPKOJIOTUIECKUX
3aboseBannii B Poccuiickoil Dexeparun. 13 Hux
noutu 90% cocTaB/IAIOT JIMIa TPYAOCIIOCOOHOTO BO3-
pacta — ot 20 1o 59 jet [5].

OcTpblil TAHKPEATUT ABJISACTCS TTOJTUITHOTIOTH-
yecKuM 3a00JieBaHUEM U MPOYHO YAEPKUBAET 3-€
MECTO CPEIU BCEX OCTPBIX XUPYPIUYECKUX 3a00/1€Ba-
HUiT opranos OprotrHoit nosoctu [11, 12]. B Poccun
Hanbostee yacTo (45%) ero passuTue CBsizaHo ¢ 3a60-
JIEBAHUEM BHEICUYCHOUYHBIX JKEJYHBIX ITyTEH U aJIKO-
rosibHoi wHTOKCHKarmenn (35%) [11, 14]. Taxects
TEUEHUS TAHKPEATUTA JIEJACT €ro sIPKO BBIPAKCH-
HBIM ITPUMEPOM KPUTHUYECKOTO cocTostHus |7, 9].

Bosbnble, cTpasaioniue XpoHUUYECKOU asKo-
TOJIbHOU NHTOKCUKAIINEH, TTPU HAXOXKICHUU B CTAIlU-
OHape He MOTYT MPUHUMATDH AJTKOTO0JIb, TIOATOMY Ha
2—3 CyTKM Pa3BUBAIOTCS AJKOTOJBHBIEC TMCUXO3bI,
YHUCJIO KOTOPBIX 32 MOCJIEHNE TO/IbI HEYKJIOHHO pac-
ter [4, 12]. Tak, k npumepy, 8 CHIA oxoso 20% ma-
IIMEHTOB OT/IeJIeHU HEOTJIOKHOM XUPYPrUu COCTaB-
JIAI0T GOJIBHBIE ¢ QJIKOTOJIbHBIME jesupusmu [13].
Bompocsl naTorenesa, cBOeBpeMEHHOI /IMarHOCTUKHN
U pOGUIAKTUKU JIeJUPUST Y OONBHBIX B KPUTHYEC-
KUX COCTOTHUSX COXPAHAIOT aKTyaJabHOCTB [3, 10].

ITockosbKy 3710ynoTpebIeHNE ATKOTOJIEM Kpaii-
He PacIpOCTPAHEHO, Y Bpava BCer/a JOJLKHA ObITh Ha-
CTOPOKEHHOCTD B OTHOIIEHUU PA3BUTUS AJTKOTOJILHOTO
JenupHst y OOJIBHOTO, JIOCTABJIEHHOTO ¢ TPABMOU, TTaH-
KPEaTuToM, ITHEBMOHUEH, 3aboseBaHreM meyeHn [2].

Introduction

In recent years, alcoholism morbidity has not
been decreased, but is increasing [1, 6]. In 2015, the
diseases caused by alcohol consumption comprised
about 82% of all officially registered cases of narco-
logical diseases in the Russian Federation. Among
them, about 90% subjects are at the working age,
20—59 years old [5].

Acute pancreatitis (AP) is a multifactorial dis-
ease that holds the third place among all acute surgi-
cal abdominal diseases [11, 12]. In Russia, in most
cases (45%) the AP development is related to the
pathology of extrahepatic bile ducts and alcoholic
intoxication (35%) [11, 14]. The severity of pancre-
atitis makes it a an example of a critical illness [7, 9].

Patients with chronic alcoholic intoxication
cannot intake alcohol at a hospital; consequently on
day 2-3 the alcoholic psychoses develops. The num-
ber of alcoholic psychosis cases is being steadily
increased over recent years world-wide [4, 12]. For
example, in the USA about 20% patients of emer-
gency surgery departments are patients with deliri-
um tremens [13]. The issues of pathogenesis, timely
diagnosing and prevention of delirium in critically ill
patients are still actual in any country [3, 10].

As alcohol abuse is extremely wide-spread,
the physician should always aware of delirium
tremens development in the patient admitted with
trauma, pancreatitis, pneumonia or liver disease
[2]. Special attention should be paid to patients
with acute pancreatitis due to difficult differential
diagnosis, on the one side, and common combina-
tion of acute pancreatitis and delirium tremens, on
the other side [6, 10].
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Ocob0ro BHUMAHUSA 371€Ch 3aCIIYyKUBAIOT OOJIBHBIE C OC-
TPBIMU TTAHKPEATUTAMH, C OJIHON CTOPOHBI, U3-32 CJIOXK-
HoCTU N hepeHITUaIbHON IMATHOCTUKH, & C JPYTroi
CTOPOHBI, U3-32 YACTOTO COYETAHUST OCTPOTO TAHKpea-
TUTA U AJIKOTOJIbHOTO fiesmpus [6, 10].

OcHOBHBIE TTATOTCHETUYECKUE 3BEHDS AJIKOTOJIb-
HOTO JIeJIMPUsT — MeTaboJINYecKie HapyIeHusl, TUIIo-
KCHsI, PACCTPOICTBA MUKPOTEMOIMHAMUKH, YTHETEHUE
HHEPTETHYECKOr0 METabOIM3Ma — 3TO T€ Y3JIOBBIE MO-
MEHTBI MATOJOTHYECKOTO TIPOIIECCA, HA KOTOPBIX MBI
JIOJUKHBI JIEMCTBOBATh B XOJIc MHTEHCUBHOW TepaIriuu
AJIKOTOJIBHOTO Jiesupus [4]. Vi3BecTHO, 9TO TOJIOBHOMN
MO3T COCTaBJISIET He HoJiee 2% OT MACCHI TeJIa, [P STOM
oH notpebiister 20—25% BCEro KUCIOPOJIa, TTOCTYIIA0-
1iero B opranusM [8]. B ¢Bsi3u ¢ 9TUM CTaHOBUTBCS OUe-
BUJIHBIM, 4TO HeOOXoanMa pas3paboTka s heKTHBHBIX
METO/IOB TIPOMGUIAKTUKU U OOPBOBI ¢ THIIOKCUEH Y
GOJIBHBIX € TSKEJIBIME XUPYPrUYeCKIME 3200 IeBaHIsI-
MU, OCJIO;KHEHHBIMU AJIKOTOJIbHBIMU JIEJTMPHUSIMU.

BosbinHCTBO aBTOPOB, U3YYAIONIIX [TPUYUHBI
BO3HUKHOBEHUSI 1 JIEUEHUST OOJIBHBIX C AIKOTOJIbHBI-
MU JIeJIUPUSIMHU, PACCMATPUBAIOT UX KAK H30JUPO-
BaHHOE He CBSI3aHHOE C IPYTUMI COMATUYECKUMU CO-
crostausiMu. TakuM 06pa3oM, OCTPBIN TTAHKPEATHT,
OCJIO}KHEHHDBIN QJIKOTOJIBHBIM J[€JTUPUEM OCTAETCST
AKTYaJIbHOU TIPOOJIEMONl XUPYPIrUU U aHECTE3HOJIO-
TUU-PEAHUMATOJIOTHH, HEOOXOAUMO U3YyYEHUE KOM-
IJIEKCHOTO TIO/IX0/Ia K JIEYEHUIO TAKUX OOJIbHBIX.

Henb vccnenoBanss — yJaydlIUTb PE3YJIbTATHI
JiedeHus1 GOJIBHBIX OCTPBIM TTAHKPEATUTOM, OCJIOXK-
HEHHBIM JIKOTOJIbHBIM JIEJIUPUEM, MYTEM PAHHETO
COYETAHHOTO ITPUMEHEHUS NCKYCCTBEHHOM BEHTUJIS-
IUel JIeTKUX U IETOKCUKAIINY TII1a3MadepesoMm.

Marepuan u MeTobI

PabGora ocHOBaHa Ha WMCCJENOBAHUM U JjeueHun 146
GOJIbHBIX, CTPAAAIONIMX XPOHUYECKON AIKOTOJIbHON MHTOK-
CUKAIMel, TIPU Pa3BUTHH OCTPOTO OTEYHOTO TTAHKPEATUTa,
AJTTKOTOJIBHON ATUOJIOTHH, OCJIOKHEHHOTO AJTKOTOJIBHBIM Jle-
JIUPUEM, TOCHUTAIN3UPOBAHHBIX B OT/EJEHUE aHeCTe3HO-
Joruu-peannmMarosioruu. McenenoBatue 0106peHo sTndec-
kM komutetoM MIMCY um A. U. Esmoxumosa.
CorJtacue Ha BKJIIOUYEHUE B UCCIe0BaHe Opasu y OIM3KuX
pozicTBeHHUKOB. [IpoBoguMoe HcciesoBanne — IMpocCIeK-
TuBHOE. BoJibHbIe ObLIM pa3iesieHbl Ha TPU IPYIIIIbL:

I rpynma — rpynmna cpaBuenust (n=45) — GOJIbHbIE,
KOTOPBIE MOTYyYaJIN «CTAaHIAPTHOES JIEUEHHUE.

II rpynma (n=51) — GoJsibHbBIE, KOTOPHIM IIOMUMO
«CTaHJAPTHOTO» JIEUEHUS TIPOBO/ININ IKCTPAKOPIIOPATTH-
HYIO JIETOKCUKAINIO 1171a3Madepe3oM.

III rpynna (n=50) — GoJbHBIE, KOTOPBIM KPOME
«CTAH/IAPTHOTO» JIEYeHHs U HKCTPAKOPIIOPAIBHOIN J€TOK-
CHKAIUu miaazmMadepe3oM BBITOTHSIACH KOPPEKITHS OKCH-
rerarmu mytem VBJL.

Kpurepuu BrioueHust GOJIbHBIX B UCCJE0OBAHKE:

1. Bouabnble, nocrynatomniue B crarnonap ¢ Ol cre-
nenb Taxectu mo Apache 11 or 7—14 6asos, crpaznaioniue
XAWU, y kotopsix pazsusazucs An/l.

2. DBoubHble, MOCTYMAIONIIE B CTAIOHAD HE TIO37I-
Hee 4-X CYyTOK OT Hauasa 3a60JIeBaHus

The main pathogenetic elements of delirium
tremens are metabolism disorders, hypoxia, microhe-
modynamic disorders and decreased energy metabo-
lism. They represent focal points of pathologic
process which should be targeted during intensive
therapy of delirium tremens [4]. Tt is known that
brain comprises <2% of body weight, however, it con-
sumes almost 20—25% of total oxygen incoming to
the body [8]. Hence, the necessity of development of
effective methods of prevention and treatment of
hypoxia in patients with severe surgical diseases com-
plicated by delirium tremens is becoming evident.

The majority of authors studed approaches to
treat patients with delirium tremens considered the
disease as an isolated one, not related to other somatic
states. Therefore, AP complicated by delirium tremens
remains to be an actual problem of surgery, anesthesi-
ology and intensive care; a complex approach(-es) to
treatment of such patients should be developed.

Study objective: to improve treatment results
of patients with AP complicated by delirium tremens
by early concomitant use of artificial lung ventilation
and detoxification by plasmapheresis.

Materials and Methods

The work was based on evaluation and treatment of 146
patients with chronic alcoholic intoxication and acute alco-
holic edematous pancreatitis complicated by delirium
tremens admitted to anesthesiology and intensive care
department. The study was approved by Ethics Committee of
A. 1. Evdokimov MSUMD. The consent for study enrollment
was taken from close family members. The study performed
was prospective. The patients were divided into 3 groups:

Group I — reference group (n=45): patients received
«standard» therapy.

Group II (n=51): patients received extracorporeal
detoxification by plasmapheresis in addition to «standard»
therapy.

Group IIT (n=50): patients underwent oxygenation
correction by ALV in addition to «standard» therapy and
extracorporeal detoxification by plasmapheresis.

Inclusion criteria:

1. Patients admitting with AP, severity score by
APACHE II from 7 to 14, with CAI and DT development.

2. Patients admitting not later than day 4 from the
disease onset.

Exclusion criteria:

1. Patients with DT without AP.

2. Patients with delirium in the setting of AP but
without CAIL

3. Patients admitting with AP, severity score by
Apache II > 14, with CAI and DT.

4.  Patients transferred from other medical facilities
(due to possible therapy inadequacy).

All patients were comparable by age and gender, the
age of majority was 30 to 40 years old, 39% (n=57). The
mean age of males was 43.3+18 years old; the mean age of
females was 33.1£15 years old.

As shown in Table 1, co-morbidity was similar for all
groups (P>0.05). The most common diseases included
chronic hepatitis (91.7%, n=134) and chronic bronchitis
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TaGauna 1. ConyTcTByoKe coMaTHUECKHE 3a60I€eBaHus.

Table 1. Concomitant somatic diseases.

Nosology Number of patients in groups, n (%)
1 11 1I

Chronic hepatitis 42 (93.3) 47 (92.1) 45 (90)
Chronic bronchitis 34 (75.6) 38 (74.5) 36 (72)
Peptic ulcer disease 30 (66.6) 33 (64.7) 34 (68)
Chronic cholecystitis 28 (62.2) 29 (56.8) 28 (56)
Varicose disease of lower limbs 14 (31.1) 16 (31.4) 15 (30)
Diabetes mellitus 8(17.8) 10 (19.6) 10 (20)
Obesity 7(15.6) 6 (11.7) 7(14)

IIpumeuanue. Nosology — noszosorust; Chronic hepatitis — xporuaeckwuii renarut; Chronic bronchitis — xpomnwudeckuii 6ponxur; Peptic
ulcer disease — st3Bennas Gostesnb; Chronic cholecystitis — xpornueckuii xonenucrut; Varicose disease of lower limbs — Bapukostast 60-
JIe3Hb HIKHUX KoHeuHocteit; Diabetes mellitus — caxapmbiii quaber; Obesity — osxupenue; Number of patients in groups — uucio narpen-

TOB 1O TpymmaM (Takske /st TabJr. 5).

Kpurepnn nckmouenust:

1. DBoubnste ¢ An/l, Ho He ctpagatonue OII.

2. DBoubnble, crpagaoiie AeJUPUO3HBIMUA PACCT-
poiictBamu Ha one OII, Ho 6e3 XA

3. DBombuble, moctynamomnue B crarmonap ¢ OII, cre-
nenb Tskect Apache II Gosee 14 6asos, crpagaroiine
XAWU, y xotopsix pazsusazucst An/l.

4. TlepeBeneHubie (GOJIbHBIE U3 JAPYTUX MEIUIUH-
CKUX YYPEKACHUI (B CBI3M C BO3MOKHOCTBIO HE COOTBET-
CTBUS JIEYEHUS ).

Bce 6oJibHbBIe GbLITH COMOCTABUMBI [10 BO3PACTY U MOJLY,
Hanbospiiee yucgao B Bozpacre or 30 mo 40 mer 39%
(n=57). Cpemuuii Bozpact mMykunH ObLT 43,3+18 jert, y
skenmun 33,1+15 ner.

Kak BuaHO u3 TabJMIpbl, COMYTCTBYOIUE 3a60/1eBa-
HUA ObLIM OJMHAKOBBI BO Beex rpyimax (p>0,05). Haubo-
Jlee 4acTo BcTpedascs xponudeckuit renatut 91,7%
(n=134), xponmyeckuii 6pouxut B 73,92% (n=108), pexe
Bcero 6osbHbIE cTpasain oxkupennem 13,6% (n=20) u ca-
xapubiM auaderom 19,1%(n=28). Boabine Beero 60mbHBIX
C XPOHHYECKUM TelaTuTOM B TepBoil rpymie y 93,3%
(n=42), Bo BTOpOi1 ¥ 92,1% (n=47), a B Tperveit y 90%
(n=45) 6osbHBIX. Peske Bcero y 60JMbHBIX OCTPHIM TTaHKPe-
ATUTOM, OCJIOJKHEHHBIM QJIKOTOJIBHBIM JIEJTIPUEM COITYTCT-
BOBAJIO O’KUPEHUE.

JlnarHo3 ocTporo maHKpeaTuTa yCTaHABJIUBAJIN Ha OC-
HOBAaHUU KJIMHUKO-JIA00PATOPHBIX JAHHbIX, U KOMILJIEKCHO-
r0 UHCTPYMEHTAIBHOTO 06c/ie0Banust. B mpueMHOM OT/IE-
JIEHWH, TI0CJIe OIEHKU COCTOSIHUST GOJILHOTO, MPOBEAEHSI
KJIMHUYECKOTO, GHOXUMHIYECKOTO aHAIM3a KPOBH, OTpe/ie-
JIEHUsI aKTUBHOCTU aMUJIa3bl B MOYE, TIPOBEIEHNS YJIbTPa-
3BYKOBOTO WCCJIEJIOBAHUS, TTPOBEJICHUSI PEHTTEHOJIOTHYeC-
KOI'O MCCJIEOBAHUSI TPY/IHOI KJIETKU 1 GPIOLIHOM TTOJI0CTH,
YCTAHABJIMBAIIM TIPEIBAPUTENBHDII THATHO3.

Jlrarno3 ajgKoroJIbHbIH JIeJTMPHil YCTAHABINBAIN COB-
MECTHO C BPauOM-IICUXHATPOM. DbHEKTUBHOCTD JIedeH s
AJTKOTOJIBHOTO JIEJIMPUST BO BCEX TPYIIIAX OINEHUBAIU 110
mkase ICDSC — Intensive Care Delirium Screening
Checklist, a yposeHb 11poBe/ieHUst CeJaTUBHON TEPAIIU 110
Puumonckoil onenke axkuranuu u cegamu — RASS.

[TpUHIMIIBI «CTAHIAPTHOTO» MEINKAMEHTO3HOTO Je-
geHust (110 MTPOTOKOJIAM MPUHATHIM Kadeapoil rocnTallb-
noit xupyprun MI'MCY nm. A. U. EBgoxkmmoBsa): mpose-
neHue uHGPY3UMOHHON  (cTepodyHANH, HOHOCTEPUII,
resoy3uH), aHTUCEKPETOPHOI (OKTPEOTH/I, OMENpasoJ),
anTubaKkTepraibHOil (1ed)TPUaKCOH), CelaTUBHOI Tepa-

(73.92%, n=108); the least common diseases were obesity
(13.6%, n=20) and diabetes mellitus (19.1%, n=28). The
highest percent of patients with chronic hepatitis was in
Group 1 (93.3%, n=42) vs. Group II (92.1%, n=47) and
Group III (90%, n=45). The least common concomitant
disease in patients with AP complicated by delirium
tremens was obesity.

AP was diagnosed based on clinical laboratory data
and complex instrumental examination. Preliminary diag-
nosis was established in admission department after assess-
ment of patient's status, hematology and blood biochem-
istry, urine amylase activity, ultrasound examination, chest
and abdominal X-ray examination.

Delirium tremens was diagnosed together with a psychi-
atrist. In all groups, the efficacy of delirium tremens treat-
ment was assessed by ICDSC — Intensive Care Delirium
Screening Checklist, and the level of sedative therapy was
assessed by Richmond Agitation-Sedation Scale — RASS.

The principles of «standard»> medication therapy
(according to the protocols accepted by Hospital Surgery
Department of A. I. Evdokimov MSUMD) were the fol-
lowing: infusion (Sterofundin, Ionosteril, Gelofusine),
antisecretory (octreotide, omeprazole), antibacterial (cef-
triaxone), sedative therapy (midazolam, droperidol, carba-
mazepine), vitamins (B1, B6), NSAIDs (Ketorol), throm-
boprophylaxis (Fraxiparine).

In all three groups, complex sedation was per-
formed with midazolam (Fulsed) 5 mg/mL (daily dose
1.4 mg/kg/day) and droperidol 2.5 mg/mL (daily dose
1 mg/kg/day). In Group III, i.v. infusion of propofol
1.5 mg/kg/hour was added. Carbamazepine 200 mg
(daily dose 600 mg/day) was used as anticonvulsant; if
administration per os was impossible, it was adminis-
trated via nasogastric tube.

Plasmapheresis was performed using apparatus
method in compliance with aseptic regulations for transfu-
siologic operations by filtration method using Hemos-PF
apparatus (Russia). 15—20% of estimated circulating plas-
ma volume was withdrawn: at average, 600—800 mL of
plasma (9 mL per kg of patient's body weight).
Sterofundin and hydroxyethyl starch products (Voluven)
were the most commonly used for replacement of with-
drawn plasma. At that, fresh frozen plasma (60—70%), and
saline solutions (30—40%) were used as a basic medium.
Plasma replacement was performed under diuresis control
with the excess of withdrawn plasma volume by 50—60%.
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mn (MEI03aJ1aM, JPOTIEPIIIOT, KapOaMas3erm ), TPUMEHs-
qu sutamunsl (But B1, Bur B6), HIIBC (xetopour), mpo-
BOAMIIN TPOMGOITPODUIAKTUKY ((ppakcuiaput).

Cemanuio Bo BceX TpeX TPYIIax IPOBOINUIN KOM-
TIeKCHO: Muzazonam (hyscen) — 5 Mr/miI, B CyTOIHOM J10-
3e 1,4 Mr/Kr/cyT., Iporepuaoa 2,5 — Mr/mJj, B CyTOYHON
nose 1 Mr/kr/cyT. B Tperbeit Tpymie 106aBIsI BHYTPH-
BeHHyT0 nH(y3uio mpornodora 1,5 mr/kr B gac. IIpoTuBo-
CyIOpOsKHBIE nperapaTbhl — Kapbomaszenun 200 mr, B cy-
TO4HOI 103e 600 Mr/cyT, IpU HEBO3MOKHOCTU BBEIEHU
per os npenapat Bozauscs B HI'3.

[Trazmadepes NPOBOIUIIN ATINAPATHBIM METOJIOM C CO-
GJII0/IeHUEM TIPABKJI acelTUKK [pH TpaHcdysuoaoruyec-
KHX OIepanusax (GUIBTPAIIOHHBIM METOZIOM C HOMOIIBIO
ammapara «Iemoc-TIMs» (Poccust). Yaamsmu ot 15 1o 20%
pacueTHOro oobeMa IUPKYJIUPYIOLIEil [1a3Mbl, B CPEIHEM
600—800 Mt rtazmbt (9 Mut Ha 1 Kr Macesl Tesia 60JIbHOTO).
Jlist 3aMelienust y/IaieHHol 1Ia3Mbl Yallie BCEro UCIOoJIb-
30BasIN cTePOMYHIUH, TIperapaThl THIPOKCUITUIKPAXMA-
sa (BosoBeH). [Ipu aTOM B KauecTBe OCHOBHON CPEIBI MC-
nospzosasn C3I1 60—70%, a 30—40% cosieBble pacTBOPSI.
[ItazmMo3aMmelrieHe BBIIOIHSIN 110, KOHTPOJIEM JIype3a ¢
npeBbieHeM oobeMa yaaaseMoi miasmbl Ha 50—60%.

Bcero 66110 nposeero 132 cearica, BO BTOPOi TpyTi-
e 82 ceanca, u B TpeTbeiil 50 cearcoB. Bo Bropoit rpyie
39,2% (n=20) mpoBeJn /iBa ceanca ¢ NHTEPBAJIOM 24 Jaca,
60,8% (n=31) mocTato4yno 6BLIO OAHOTO cearca. B Tperneit
rpyiie BceM GOJIbHBIM OBLIO IPOBEIEHO 110 OJIHOMY CEaH-
CY, BO BTOPOM He ObLI0 HEOOXOAUMOCTH, T.K. CPEHSISI [IJIU-
TEJIBHOCTD JIeJIpUst OblIa MEHBIIIE [BYX CYTOK.

W BJI B miepBoii ¥ BTOPO#T TpyMax HaYWHAJIH 0 001IIe-
TIPUHATBHIM KPUTEPHSIM, TIPH HAPACTAHUW SIBJICHWIT J[bIXa-
TeJBPHON HEeOCTaTOUYHOCTH. B TpeTweil rpyrmie mpu mocra-
HOBKE JINarHo3a aJIkOroJIbHbII e upuii Bce GoJbHbIE ObLIM
nepeBe/ileHbl HA MCKYCCTBEHHYIO BEHTHJISIHIO JIETKUX.
[IpoBopuin ee anmapatom Engstrom, B peskume BIPAP, ¢
mapamerpamu IBJI MO/ 9,8—11,4 1, /IO 560—650 w1,
FiO, 35—45%, Tak uro 6ol 1o Kamnorpady PetCO, 66110 B
npezenax 30—35 mm pr. cr. TTepeBo Ha caMOCTOSITEIbHOE
JIbIXaHUe TIPOBOJIUIICS B TPeX «Toukax» 4yepe3 12, 24 u 36
yacoB. 3a 2—3 vaca /10 9KcTyOalMu Tpaxeu MpeKpariain
BBe/leHUe CeJIATUBHBIX ITperapatoB. Kpurepusmu st ca-
MOCTOSITETbHOTO JIBIXaHUSI CUUTAJIN: BOCCTAHOBJIEHUE MBbI-
HIEYHOTO TOHYycCa, 9(hdeKTUBHOE CIIOHTAHHOE JbIXaHUE,
HOpMasimzanuio uHgekca okeurenanuu (R-index), Boinos-
HeHne KOMaH/T marrenToM. Eciti 60 IbHOM POy KTHBHO He
BBITTOJHAJ KOMAH/IBI, TPOOJIKAIOCH TICHXOMOTOPHOE BO3-
6ysxaenne, To VIBJI npoasieBasu ente Ha 12 yacos.

Craructudyeckyio 06pabOTKy TIPOBOMJINA C TTOMOIIBIO
nakera Microsoft Excel 2010 ¢ ucnosb3oBatiem coBpeMeH-
HBIX [IPUHIIMIIOB MATEMATUYECKOIO aHAIM3a MEAMKO-OU0IIO-
THYECKUX UCCIIEIOBAHNUIT U COMTIACHO COBPEMEHHBIM TPeOOBa-
HUAM K 06paboTKe MeMITMHCKUX JaHHbIX. MaTeMaTuyecKuit
anmapaTr BKJIIOYAJI TPAAUIMOHHBIE METOJbl BbIYMCIEHUS
cpennux BemanH (M) ¢ ompeneneHneM WX OmuboK (+m),
OIEHKA JIOCTOBEPHOCTH PA3INIMii CPETHNX BEITUUIH OCYIIle-
CTBJISLTIACH C UCTOJIb30BanueM kputepusi Croiojienta (t), 10-
CTOBEPHBIMU CUUTAIICh pasanst mpu p<0,05.

Pe3yabraThl 1 00CYK/IEHHE

ITpu sieyeHnr GOJBHBIX TIEPBBIX JABYX IPYIIIL OC-
HOBHBIE TIPOOJIEMBI, ¢ KOTOPBIMU CTAJIKUBAJIUC, CBSI-

In total, 132 sessions were performed: 82 sessions in
Group II and 50 sessions in Group II1. In Group 11, 39.2%
patients (n=20) received two sessions each with 24-hour
interval, for 60.8% patients (n=31) one session was
enough. In Group III, all patients received one session
each; there was no need in the second session as mean
delirium duration was <2 days.

In Group I and Group II, ALV was started according
to generally accepted criteria when respiratory failure
increased. In Group III, ALV was performed in all patients
after delirium tremens had been diagnosed. ALV was per-
formed using Engstrom apparatus in BIPAP mode with the
following mean parameters: RMV — 9.8—11.4 L, RV —
560—650 mL, FiO, — 35—45% with PetCO, ranging
between 30 and 35 mm Hg at capnograph. Switch to spon-
taneous breathing was performed at three time points:
after 12, 24 and 36 hours. In 2—3 hours before extubating,
sedative agents were discontinued. The criteria for sponta-
neous breathing were the following: muscle tonus restora-
tion, effective spontaneous breathing, normalization of
oxygenation index (R-index), instruction execution by the
patient. If the patient didn't execute instructions produc-
tively and psychomotor agitation was ongoing, ARL was
extended for additional 12 hours.

Statistical processing was performed using Microsoft
Excel 2010 and modern principles of mathematic analysis
in medical biological studies and according to modern
requirements for medical data processing. Mathematical
apparatus included traditional mean values (M) estima-
tions and determination of errors (£m); significance assess-
ment for mean value differences was performed using
Student's ¢ criterion. The differences were considered sig-
nificant at P<0.05.

Results and Discussion

During treatment of patients in Group I and
Group II, the main problems were related to abnor-
mal behavior. In Group I, 53.3% patients (n=24)
were agitated (+4 according to RASS), 35.5%
patients (n=16) had combination of moderate agita-
tion and hallucinosis (+3 according to RASS), and
11.1% patients (n=>5) had combination of acute agi-
tation, hallucinosis and aggressive behavior (+4
according to RASS). In Group II, 54.9% patients
(n=28) were agitated (+4 according to RASS),
33.3% patients (n=17) had combination of halluci-
nosis and moderate agitation (+3 according to
RASS), and 12% patients (n=6) had combination of
agitation, hallucinosis and aggressive behavior (+4
according to RASS).

However, adequate sedation was impossible
due to different complications in Group I: bradyp-
noea in 75.6% cases (n=34) and pO, decrease in arte-
rial blood up to «borderline state» (60 mm Hg) in
47.7% cases (n=21); in its turn, these events
increased delirium tremens severity, but ALV was
not indicated for these patients according to general-
ly accepted criteria.

When sedative effect was decreased in both
groups up to -2 according to RASS, complications
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B momomp mpakTUKYIOIJEeMy Bpauy u

3aHbI C HEAJeKBATHBIM TOBEIEHNEM, TaK B M€PBOI
rpytie: 53,3% (n=24) 60bHBIX OB BO30YKIEHBI
(+4 o RASS), y 35,5% (n=16) coueranocb ymepen-
Hoe Bo30yskeHue u rajroiuaos (+3 mo RASS), ay
11,1% (n=5) oTMeuanoch coyetaHue Pe3KOTO BO3-
OysKJIeHMsI, TAJUIIOIUHO3a U arpecCUBHOTO MOBEJe-
uusg (+4 no RASS). Bo Bropoit rpymnme: 54,9%
(n=28) GosbHbIX ObLN BO30OY:KIeHbI (+4 M0 RASS),
33,3% (n=17) rajmonuHIPOBAIN 1 YMEPEHHO BO3-
Oysxaennt (+3 o RASS), y 12% (n=6) coueranoch
BO30YK/IEHUE, TAJIIOIMHO3 U arpecCUBHOE MOBEJe-
nue (+4 o RASS).

OmHako MPOBECTU aeKBATHYIO CENAIUI0 He
[PECTABIISIIOCh BOBMOKHBIM, TaK KaK BO3HUKAJIN
pasJinvHble OCIOKHEHUs B II€PBOI IPyIIlle: pa3Bu-
BaJIoCh OpaauiHo? B 75,6% (n=34) ciydasx, cHU-
skasoch pO, B apTepUaibHOI KPOBU [0 «[TOTPAHUY-
Horo coctositnusi» 60 MM pr. cT. B 47,7% (n=21), uto
B CBOIO OYepe/ib yXY/IIIAJ0 TedeHue aJKOTOJIbHOTO
JIeTUpUs.

[Tpu ymeHblieHNn cenatuBHOTO adekra B 00e-
uX Tpymmax 10 ypoBHs -2 mo RASS Bosnukamm oc-
JIOXKHEHVSI, CBSI3aHHBIE C arPeCCUBHBIM TTOBEIEHIEM
GOJIBHBIX U YXYIIIEHUEM UX COCTOSIHUST, B CBSI3U C BO3-
MOKHBIM HaHeCeHHeM cehe U OKPYIKAIOIINM YBEUHid,

Bo BTOpOIi TpyIine mpoBeieHue cefanun (Mu-
nazosam (dyscen) — 5 mr/mu B 1o3e 0,14 mr/kr B/B,
nporepunoa — 2,5 mr/mi B foze 0,22 Mr/Kr B/M) He
naBanio Hy:kHOTO adderra, 43% (n=22) OGOIBHBIX
CHAvaJa 3achIllaiy, HO [PU IPOBeleHnn miasmade-
pesa CTaHOBUJIMCH BO30OYsKAeHHBIMU (+3 TIO IIKase
RASS), 25%(n=13) ocraBaiuch HEMHOTO 3aTOPMO-
skenbl (-1 mo mkanme RASS), Ho npomoskamm «me-
nIathb» MpoOBeJeHUI0 TazmMadepesa. JTO CBSA3AHO C
TEM, UTO IIA3My YAQJISJIN BMECTE C CeNaTUBHBIMU
mpenapaTaMmu U3 IUPKYJIUPYIOeN KPOBU.

[TonpiTKM yBeMYeHUsT [103bl CEAATUBHBIX
npenapaToB BO BTOPOH Tpytie (Mumasoaam (¢y-
cem) — 5 Mr/mi 10 10361 0,28 MT/KT BHYTPUBEHHO
u mMugasonam (dyacen) — 5 mr/mia 1o no3et 0,14
MT/KT BHYTPUMBIIIEYHO) HE MIPUBOIIIO K HEOOXO-
nuMomy ahdeKTy, a TOIbKO yXYIIIaJI0 caMOCTOS-
TeJbHOE [bixaHue Tak B 29,4% (n=15) BbI3BAIO
6pamuiHoe 10 10—12 B muH, u camkenne SaO, 1o
nysabcokcumerpy mo 85,4+1,2%, B 15,7% (n=8)
HPUIILJIOCH YCTAHOBUTH BO3AYXOBOJ U YBEJIUYUTD
o/lavy yBJA)KHEHHOTO Kucaopoaa o 10 1 B Muny-
Ty, 4T00OBl 00ECIEeYNTh aAEKBATHYIO OKCHUTEHALIMIO
Ha ypoBHe Sa0, 90,2+0,8%. I[loaTomMy, B MOMEHT
MPOBeIeHNs ceanca ImazMadepe3a KaTeTepusupo-
Basiu epudeprueckyio BeHy (v. mediana cubiti) u
K cefanuu 100aBUIM BBeleHHE TIPOTIodoia B 103€
5 mr/kr B yac. [Ipenapar He BbI3bIBAJ HApYIIEHUS
JIBIXAHUS, a U3-32 KOPOTKOTO MENCTBUS He yCIeBas
BBIBOJIUTCS IIyTeM Iiazmadepesa.

C 1espio orenkn addekTuBHOCTH TI1a3Made-
pesa mcese[oBaii OHOXUMUIECKUE TIOKA3ATEH KPO-
BU U JIAKTAT B apTE€PUAIbHON KpoBu (Tabi. 2).

developed. The latter were related to aggressive
behavior of patients and aggravation of their state
due to possible self-injury and mutilation.

In Group II, sedation (midazolam (Fulsed) 5
mg/mL at the dose of 0.14 mg/kg i.v.,, droperidol 2.5
mg/mL at the dose of 0.22 mg/kg i.m.) didn't give
necessary effect: 43% patients (n=22) fell asleep ini-
tially but became agitated during plasmapheresis
(+3 according to RASS), 25% patients (n=13)
remained to be slightly obtunded (-1 according to
RASS) but continued to «hinders plasmapheresis.
This was due to the fact that plasma was withdrawn
from circulating blood together with sedative agents.

The attempts of sedative agent dose increase in
Group IT (midazolam (Fulsed) 5 mg/mL — up to 0.28
mg/kg i.v. and midazolam (Fulsed) 5 mg/mL — up to
0.14 mg/kg i.m.) were not successfula because they
worsened spontaneous breathing: 29.4% patients
(n=15) experienced bradypnoea up to 10-12 per
minute and Sa0, decrease according to pulse oximeter
up to 85.4+1,2%; 15.7% patients (n=8) needed artifi-
cial airway insertion and humidified oxygen supply
increase up to 10 L/min to provide adequate oxygena-
tion at SaO, 90.2+0,8%. Therefore during plasma-
pheresis session peripheral vein (v. mediana cubiti) was
catheterized, and sedation was added with administra-
tion of propofol 5 mg/kg/hour. This medicinal product
didn't alter breathing and had no time for being elimi-
nated by plasmapheresis due to its short action.

For evaluation of plasmapheresis efficacy, blood
biochemistry and lactate of arterial blood were
investigated (Table 2).

Data in the Table 2 show more rapid normaliza-
tion of blood biochemical parameters in patients of
Group II: blood a-amylase decreased by 73.2%,
bilirubin — by 33.3%, AST — by 34.1%, ALT — by
17.7%, arterial blood lactate level (acid-base bal-
ance) was normalized by 47.6% on day 3 vs. Group I
(P<0.05). However, in Group IT on day 3 total pro-
tein was 16.7% less than in Group I due to plasma
withdrawal, but on Day 7 total protein was the same
in Group II and Group I (P>0.05).

During treatment, ALV was performed in some
patients in Group I and Group IT at different time
points due to severe hypoxia: 17.7% (n=8) in Group I
and 17.6% (n=9) in Group II. After comparison of
patients with ATV from these groups with Group 11T
patients, in whomthe severe hypoxia was not waited
for extended ALV start, a good clinical effect was
received. In Group I patients received ALV during
43.4%2.3 hours, in Group IT — during 35.2+1.8 hours,
and in Group IIT — during 24+1.7 hours. So, in Group
ITT where ALV was started without evident hypoxia,
ALV duration was significantly shorter than in Group
I and Group II (P<0.05 vs. Group I and Group II).

Table 3 shows ALV duration in three groups:

As it is seen from the table, in Group III 10%
patients (n=5) were allowed to breath spontaneously in
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Ta6imua 2. CpaBHuTe IbHAS OllEHKa OHOXMMHYECKHX MOKa3areeii u nokasareneids KOC (M+m).
Table 2. Comparative evaluation of biochemical parameters and acid-base balance (M+m).

Parameters Normal range Groups Values of parameters in groups on the days of study
st 3nd 5th 7th
Urea (umol/I) 3.3-5.5 1 5.49%0.43 5.45+0.33 4.76+0.27* 4.31£0.29*
11 5.93+0.48 5.1£0.38 4.54+0.35* 4.17+0.3*
Creatinine (umol/I) 44—110 I 94.53£5.99 84.67+4.68 72.87+4.97* 65+£3.57*
11 92.6+6.12 61.6+3.53*# 60.8+3.74* 61.13+3.7*
AST (u/1) 0—40 92.4+7.74 82.8+5.46* 61.73+£3.78* 34.4+1.1%
11 91.7+6.44 54.6+3.59*%  36.73+1.06*# 36.47+2.2%
ALT (u/l) 0—40 74+5.24 62.2+4.97 53.73+4.09* 41.2+1.66*
11 80.27+4.73 51.2+3.21* 42.33+2.67* 31.9+1.73*
Bilirubin (umol/1) 0.1—-20 I 40.5+1.99 36.53+1.7 38.87+1.88 16.9+1.18*
11 41.841.94 24.13+£2.28*%  16.93+£1.28* 15.9£1.16*
Amylase (u/1) 22—83 I 1331.8£22.2 750.8+12.2* 224.2+5.02* 41.5+2.45%
11 135214241  201.5+£7.96%%  40.73£2.19%%  30.4+2.55%#
Total protein (g/1) 60—83 I 6153:1.71  60.07£1.57 55.2+1.86 59+1.97
11 62.9+1.87 50.8£2.42%%  51.07+2.11*# 57.2+1.92
Lactate (umol /1) 0.5—1.6 I 4.79+0.22 2.52+0.19* 1.21+0.06* 0.71£0.06*
11 4.24+0.19 1.32+0.06*# 1.09£0.07* 0.82%0.08*

Note: * — P<0.05 vs. day 1 in the same group; ¥ — P<0.05 vs. the same parameter in Group 1.

IIpumeyanue: Parameters — mokazarenu (Takske st Tabit. 4—6); urea, umol /1 — mMoueBmHa, MKMOJIB/JT; creatinine — kpearunui; AST, u/l —
ACT, en/n; ALT — AJIT: bilirubin — 6unnpy6un; amylase — ammnasa; total protein, g/l — obmmit 6enok, r/x; lactate; normal range —
HOPMAJIbHOE 3HAYEHIE; Sroups — IPYIIb (Takike 1uist Tabir. 3, 4); values of parameters on the days of study — 3Hauernust mapameTpos 1o cyTkam
ucenenoBanust (Tarske st Tabur. 4). * — p<0,05 10 cpaBHEHMIO ¢ TIEPBBIMK CYyTKaMU B TOii ske Tpyrime; # — p<0,05 1o cpaBHEHUIO ¢ 9THM JKe

nokasatesieM B I-ii rpyme.

ITo faHHBIM TabAMIBI CJEYET OTMETHTE HoJiee
OBICTPYI0 HOPMATM3AIUI0 OUOXMUMHUYECKOTO COCTOSI-
HUST KPOBH Yy OOJIBHBIX BTOPOIl IPYIIIBL CHUKEHHIO
YPOBHsI ¢¢-aMUJIa3bl KpoBU Ha 73,2%, yMeHbIleHue
ypoBust 6usmpy6uHa Ha 33,3%, ACT na 34,1%, AJIT
Ha 17,7%, a takxke B KII[C HOpMam3aIinio jakrtata B
apTepuabHOi KpoBU HA 47,6% K TPETHUM CYTKaM I10
cpaBHEHMIO ¢ T1epBoit rpymmnoii (p<0,05). OxHako, Bo
BTOPOIT rpyiiie K 3-M cyTKam o0muuii 6esloK cTaj
MenbIie Ha 16,7% veM B 1epBOi, 4TO 0OYCJIOBIEHO
3a60POM TLIA3MBbI, HO K 7-M CyTKaM B 00enX rpyIimax
o6uuii 6esok opuHakos (p=>0,05).

B mporecce Jeuerust yacth GOJIBHBIX B TI€p-
BBIX JIBYX TpyIiax Obuin nepeBegernl Ha VIBJI B
pasHble CPOKU, B CBSI3U C PA3BUTUEM TSKEJION TI'ii-
nokcuu, Tak B mepsoil rpymme 17,7% (n=8), a Bo
Bropoii rpymne y 17,6% (n=9). B nepsoii rpyrie
6omabHble Haxonuauch Ha BJI 43,4123 vacos, BO
BTOpOH Tpytie 35,2+1,8 yacoB, B TpeTbheil rpyrime
24417 yaca. Takum 006pa3oM, B TpeTbell TPYIIIIE,
e 6osbHble epeBoanch Ha IBJI 6es passurus
BUIIUMON TUIOKCUU, JTUTEIHHOCTb MPOBEIEHUS
VBJI 6buta IOCTOBEPHO HUXKE, YeM B IEPBOH u
Bropoii (p<0,05 mpu cpaBHeHUU C MEPBOU U BTO-
poii rpynmnamm).

B rabsuie npuBeeHa CpeHsist JJIUTENbHOCTD
WBJI B Tpex rpymmnax (tabir. 3).

Kak BugHO U3 TabJMIBl, B TPETbell TrpyIiiie
10% (n=5) 6OIbHBIX OBLIN IIEPEBENEHBI Ha CaMO-
CTOSITEJIbHOE JIbIXaHue yike yepe3 12 yacos, a B mep-
BOW M BTOPOW rpynmnax Takux OGOJbHBIX HE ObLIO.
Kpowme aroro, B Tpetbeii rpytie 76% (n=38) 60Jib-
HBIX GBI OKCTYOUPOBAHbI Yepe3 24 yaca, 4To CBU-

12 hours with no such patients in Group I and Group I1.
Moreover, in Group III 76% patients (n=38) were
extubated in 24 hours showing higher efficacy of early
ALV without waiting for deep hypoxia development.

We should take into account that patients with
DT experience significant energy metabolism disor-
ders against increasing hypoxia and significant
microhemodynamic disorders. A deficit of reactive
oxygen intermediates develops in tissues against
general hypoxia and hypoxemia; that's why in Group
IIT early correction of hypoxia using artificial lung
ventilation and detoxification by plasmapheresis was
performed. The following was considered as ALV jus-
tification for Group III patients:

1. Long-term hypoxemia during treatment in
anesthesiology and intensive care department (mean
pO2 during 5 days of DT was 68.2£1.12 mm Hg in
Group I'and 70.1+1.11 mm Hg in Group II);

2. Available literature data showing that DT
increases oxygen consumption by brain due to high
activity (Gofman A.G., 2010; Anokhina I.P, 2009;
Shamov S.A., 2006);

3. Impossibility of necessary sedation level
achievement (-4 according to RASS) due to respira-
tory failure development;

4. During treatment, 17.7% patients (n=8) in
Group T and 17.6% patients (n=9) in Group II experi-
enced severe hypoxemia requiring correction by ALV;

5. When sedative effect decreased up to -2
according to RASS, complications developed which
were related to aggressive behavior of patients and
aggravation of their state due to possible self-injury
and mutilation;
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B momomp mpakTUKYIOIJEeMy Bpauy

Ta6imua 3. Pacnpenaesnenne GoJbHbIX 10 BpeMeHU Haxosk(enust na UBJL.
Table 3. Patient distribution according to ALV duration.

Groups ALV duration, hours

12 24 36 48
I 25% (n=2) 25% (n=2) 50% (n=4)
i 33.3% (n=3) 55.6% (n=5) 11.1% (n=1)
11 10% (n=5) 76% (n=38) 14% (n=7)

IIpumeuanue. ALV duration, hours — mmrensnocts VIBJI, yachr.

JIETEITBCTBYET O BBICOKOH 3(h(HEKTUBHOCTH PAHHETO
nepesozia Ha VIBJI, He goxkupasich pasBuTus riay6o-
KOH TMIIOKCHN.

VY 60sbHbIX A/l B yCJIOBUSIX HAPACTAIOIIEN I'H-
MMOKCUU ¥ BBIPAYKEHHBIX PACCTPOIMCTB MUKPOTEMOJIH-
HAMUKHM BECbMa CYIIECTBEHHbIC HAPYIICHUS BO3HMU-
KalOT CO CTOPOHBI JHEPTETUYECKOTO MeTaboJIn3Ma.
PasBuBaeTcsa HeZIOCTATOK aKTUBHBIX (hOPM KUCTIOPO-
Jla B TKaHsX Ha (poHe OOIIEll IMITOKCUN W TUIIOKCE-
MUU, TTO3TOMY B TPETbEH TPYyIIie MPUMEHWIN PaH-
HIOIO KOPPEKIUIO TMIIOKCUM MYyTeM HMCKYCCTBEHHOM
BEHTUJIAIUN JIETKUX U JIETOKCUKAITMIO Timazmadepe-
3oM. O6ocHoBaHueM Jisd nposeaers VIBJI B tpers-
ell TpyT1IIe cynuTaIu:

1. JIMTENbHO COXPAHSIONIYIOCS TUIIOKCEMUIO
B Teuenue yedenud B APO (B nepsoii rpytie pO, B
cpezsneM 3a ngTh cyTok As/l 6b110 68,2+1,12 MM pr.
cT., BO BTOpoii rpymie 70,1+1,11 MM prt. CT.);

2. JlurepaTypHble JIaHHbBIE, U3 KOTOPBIX U3Be-
cTHO, uT0 B AuJl y OGOJBHBIX YBETMUUBAETCS I10-
TpebJICHHS TOJIOBHBIM MO3TOM KHCJIOPOJIA BCJIENCT-
Bue Bbicokoil aktuBHOCTH (lodpman A.T., 2010;
Anoxuna W.II., 2009; [ITamos C.A., 2006);

3. HeBO3MOKHOCTD JIOCTHKEHUST HEOOXOIUMO-
ro ypoBHs cepianiuu (-4 mo RASS) B cB43u ¢ pazBuTu-
€M JIbIXaTeJIbHOM HeJI0CTaTOUHOCTH;

4. Ilpu neyenun B mepmoit rpymme y 17,7%
(n=8), a Bo BTOpOIi Tpy1Ie y 17,6% (n=9) GobHBIX
Pa3BUIIACDH TSIKeJIasi TUIIOKCEMIsT, KOTOpast moTpe6o-
Basia koppeknnu NBJI,

5. Tlpu «ocnabierun» cegatuBHOTO adderra
10 ypoBHA -2 10 RASS Bo3HUKaIM OCIOXKHEHUS,
CBSI3aHHbBIE C arPECCUBHBIM MTOBe/IEHUEM OOJIBHBIX U
VXYAIIEHUEM WX COCTOSIHUS B CBSA3U C BO3MOKHBIM
HaHeceHeM cebe U OKPYIKAIOIINM YBEeUnii;

6. IIpoBenenue ajleKBAaTHON OKCUTEHAI[UY HA
CaMOCTOATEJIbHOM JIBIXaHUW C IPUMEHEHNEM KHC-
JIOPOJTHON MAaCKU He IIPEACTABIATIOCH BO3MOK-
HBIM, B CBSI3W C HeaJeKBAaTHBIM ToBefeHueM. Mc-
MOoJIb30BAHUE JIAPUHTHAJBHOU MaCKU MOTJIO
MIPUBECTH, BO-TIEPBBIX, K aCTTUPAI[NN JKEJYJOUHBIM
COJIEPKUMBIM, BO-BTOPbIX, K HEOOXOAUMOCTH TIPU-
MEHEHUS MHUOPEJAKCAHTOB JJUTEJbHOTO eHCT-
BuA /st cuHxpoHusanuu ¢ VIBJI, moatomy B Tpe-
Thell TpyIllle NPUMEHWJHN PAHHIOI KOPPEKIUIO
okcurenanuu MBJI.

Huske Ha tabswmile TpejcTaBjieHa JUHAMUKA
nokasareJieil razoBoro cocraBa 1 KOC kpoBu 60J1b-

6. Adequate oxygenation during spontaneous
breathing using oxygen mask was impossible due to
abnormal behavior. Laryngeal mask use could cause
aspiration of gastric content on one side and need in
long-acting muscle relaxants for synchronization
with ALV on the other side; that's why early oxy-
genation correction by ALV was used in Group III.

Table 4 shows blood gas composition and acid-
base balance in patients over time during 7 days after
the delirium tremens onset.

As demonstrated by data on table 4, during the
whole DT periodin Group I mean pO, was
68.2+1.12 mm Hg and mean R-index was
330.3+2.56, which corresponded to lower border-
line; in a Group IT mean pO, was 70.1£1.12 mm Hg
and mean R-index was 356.2+1.22. Group III data
that demionstrate the mean pO, of 93.2 £1.03 mm
Hg and mean R-index of 399.3+2.56 show the
absence of oxygenation disorder during ALV and
after spontaneous breathing restoration.

In Group I and Group II during the treatment
patients repeatedly removed their catheters and
tubes, destroyed hospital equipment, almost com-
pletely «paralyzed» the work of nursing staff due to
impossibility of paying attention to other patients in
the ward. The Table 5 shows characteristics of self-
aggressions by groups.

Data presented in the Table 5 saggest that the
patients have destroyed a large number of expendable
materials. In total, in Group I and Group 11, 288 cen-
tral venous catheters, 173 nasogastric tubes and 155
urinary catheters were used. 11.1% patients (z=5) in
Group I and 11.7% patients (n=6) in Group II per-
formed self-injuries; moreover, 8.9% patients (n=4) in
Group I and 3.9% patients (n=2) in Group IT did
injuries to other people. 15.6% patients (n=7) in
Group I and 15.6% patients (n=8) in Group IT did
injuries to medical personnel. In Group III, the
patients were unable to do self-injuries and injuries to
other people due to the opportunity of effective seda-
tive therapy up to -4 according to RASS; this fact
shows the efficacy of early ALV.

In Group III, as early as in 12 hours 10%
patients (n=>5) were adequate, and at the end of day
1 86% patients (n=44) were extubated. This was due
to the possibility of adequate sedation (-5 according
to RASS) firstly, adequate oxygenation secondly, and
high efficacy of extracorporeal detoxification by
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Ta6imua 4. lunamMuka nokasaresieil rasosoro cocrasa 1 KOC kposu y 60abubix (M+m).
Table 4. Blood gas composition and acid-base balance in patients (M+m).

Parameters Groups Values of parameters in groups on the days of study
1st 9nd 3d 4th 5th 6h 7th

pH I 7.45%£0.002  7.44%+0.003  7.42+0.002 7.41£0.002 7.42+0.002 7.42+0.001 7.42+0.001
1 7.44+0.002  7.46+0.002  7.43%0.002 7.42+0.002 7.41+0.001 7.43+0.002  7.43%0.002
111 7.42+0.003  7.47+0.002 7.41+0.001 7.43%£0.002 7.44+0.003 7.41+0.001 7.41+0.002

pO,y, mm Hg I 64.49+1.11 6412112 64.42+1.12 68.1£1.06* 72.6%£1.08* 82.6+£0.92* 89.1£1.01*
11 64.1+0.34  65.11+£0.92 68.2+1.01%* 72.2+1.04* 74.1+0.91* 93.4+0.95%** 92.4+1.02*
111 115.6+1.09+ 87.2+0.87# 86.1x0.89% 93.2+0.75% 90.4£0.63* 91.5+0.51**  92.1+0.42

pCOy, mm Hg I 42.87£0.66 41.62+0.82 42.12+096 44.31+0.95 40.22+094  35.2%0.21 35.4%0.21
11 42.21£095 41.26+£0.74  42.23+094  40.21+0.87 35.1£0.23%** 352+0.22*  35.1+0.22*%
111 35.5+0.2+  35.4+0.21%  35.2+0.22%  35.1+£0.23% 35.2£0.21**  35.3+0.21 35.2+0.21

10 I 301.1£2.56 303.3£1.42 304.2+1.12 328.1+1.24* 351.1+£0.36* 397.4+0.26% 415£0.22*
11 302.2+2.45  302.4%£1.24 332.3+1.62%**399.2+(0.22*%*401.2+0.32%** 402.3£0.21%** 417+0.18***
111 29714234  404.7+2.7%% 407.4%0.41*%# 408.1+0.49%# 407.1£0.42*# 401.2+0.4%** 411+0.32%#

BE, mmol/L I -5.62+£0.74  -3.21+0.71* -3.12+0.45% -2.12+0.21* -1.11£0.14* 1.01£0.12*  1.02+0.12*
11 -5.52+0.75  -3.24+0.74* -1.1£0.29%** 1.04+0.14%** 0.02+0.15%* -1.11+£0.12%* -1.01+0.11%**
111 -5.41£0.76  -1.12+0.7*%  0.12+0.21#* 0.14+0.12%% 1.11+0.13*# -1.12+0.11%* -1.03+0.11%**

Note: * — P<0.05 vs. Day 1 in the same group; ** — P<0.05 vs. Group I during the same observation period; # — P<0.05 vs. Group I and

Group 11

Ipumeyanne. mm Hg — mm pr. cr.; mmol /L — mmous /i1, * — p<0,05 1o cpaBrenuio ¢ 1-u cyTkamu B Toii ke rpymie; ** — p<0,05 1o cpas-
Henuio ¢ 1-if rpynmoii B Tot ke nepuoa nabmoaenist; # — p<0,05 o cpaBuenuio ¢ 1-if u 2-ii rpynmamu.

HBIX B TedeHue 7 CyTOK OT HACTYILIEHUS aJIKOTOJIb-
Horo sienupust (Tabir. 4).

Kax Bupno us tabuuipl, 3a Bce Bpems Au/]
cpennee pO, y 1EpPBOIl TPYIIbI COCTABJSET
68,2+1,12 MM pr. cT., a cpeauuit 10 330,3£2,56, Ha-
XOJISICh Ha «ITOTPAHUYHOW» HUKHEH rpaHuile, BO BTO-
poii rpymrie cpennee pO, 70,1+1,12 mm pt. cT. a 1O
356,2+1,22. O6pamaer Ha cebs BHUMaHKE TPETbs
rpymnmna, tae cpeanee pO, 93,2 £1,03, a 10
399,3+2,56, 13 9TOTO CJIEAYET, YTO HAPYIIEHNST OKCH-
reHanuu, kak Ha VIBJI, Tak u 11ocJjie BOCCTaHOBJIEHUN
CaMOCTOSITEJILHOTO JIBIXAHUS HET.

IIpu neyenun B 1epBOi M BTOPOW TpyIirax
GOJIbHBIE HEOJHOKPATHO yHaausin cebe KareTepbl,
30H/[BI, HOPTUJIK 000PYIOBaHUE OOJBHULIBI, TPAKTH-
YECKHU MOJHOCTBIO «ITapajr30Bajin» paboTy CpejHe-
r0 MEIUIIMHCKOTO MePCOHAA, B CBSI3U C HEBO3MOXK-
HOCTHIO 3AHIUMATBCS IPYTUMY ITAIMEHTAMU B TTAJIATE.
Huzke B Tabsuile mpeicTaBieHa XapaKTEPUCTHKA ay-
Toarpeccuii mo rpyrmnam (tadi. 5).

W3 upepcraBieHHON TabIUIBI MOXKHO ClIe/IaTh
BBIBOJI, YTO GOJIbHBIE UCTIOPTUIIH OOJIBIIOE KOJIAYe-
CTBO PaCXOJHBIX MaTeprayoB. Bcero B 0beux rpyi-
nax rnoTpadyeHo 288 MeHTPaJIbHBIX BEHO3HBIX KaTe-
TepoB, 173 HaszoracTpajabHBIX 30HIAa, 155 MOUEBbBIX
karerepoB. B nepsoii rpymie 11,1% (n=>5) 601bHBIX
u 11,7% (n=6) Bo BTOpOIl TpyIie HaHOCKIH cebe
pasJyinuHble TPaBMbI, Kpome Toro 8,9% (n=4) B 11€ep-
Boii u 3,9% (n=2) BO BTOPOIl IpyIilie CMOIJIN HaHe-
CTH TpaBMy OKpysKaiomuM. B nepsoit 15,6% (n=7)
u 15,6% (n=8) Bo BTOpOIi rpyIilie HAHECN TPABMBI
MeJMIIMHCKOMY IlepcoHasy. B Tperbeil rpymme
GosibHBIE HAaHECTH Bpej cebe M OKPYKAIoIMM He
MOTJIM, B CBSI3U C BO3MOKHOCTBIO IIpOBezienus -
(bexTuBHOI cemaTuBHOU Tepamnuu 10 -4 1o RASS,

plasmapheresis thirdly. Table 6 shows clinical effica-
cy of concomitant use of early extended ALV and
detoxification by plasmapheresis.

Threfore, concomitant use of exogenous detox-
ification by plasmapheresis and early ALV during
treatment of patients with acute pancreatitis compli-
cated by delirilum tremens promotes delirium
decrease by 5.4%0.2 days (P<0.05) vs. Group I and
by 4.1+0.2 days (P<0.05) vs. Group II. In Group III,
delirium duration is 1.1+0.1 bed-days. Moreover,
mean duration of treatment in anesthesiology and
intensive care department decreased by 5.7+0.3 days
(P<0.05) vs. Group I and by 3.3+0.2 days (P<0.05)
vs. Group II. Mean duration of in-patient treatment
also decreased by 5.5+0.4 vs. «standard» therapy
(P<0.05) and was 11.13+0.22 bed-days.

Conclusion

Use of exogenous detoxification by plasma-
pheresis in complex therapy of patients with AP
complicated by delirium tremens improved blood
parameters on day 3: blood a-amylase decreased by
73.2%, bilirubin — by 33.3%, AST — by 34.1%, ALT
— by 17.7%, lactate — by 47.6%, and decreased delir-
ium duration by 1.4+0.2 days vs. standard therapy
(P<0.05).

In patients with AP complicated by delirium
tremens, medication sedative therapy in combina-
tion with extended ALV abrogates self-aggressive
behaviour.

Combination of exogenous detoxification by
plasmapheresis and early extended ALV in patients
with AP complicated by delirium tremens decreased
delirium duration by 5.4%0.2 days (P<0.05) vs.
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B momomp mpakTUKYIOIJEeMy Bpauy

TaGmmia 5. Buzasl ayroarpeccun GOTbHBIX.
Table 5. Types of patients self-aggression.

Parameters Number of patients, n (%)/ Number of units (n) in groups
I (n=45) 11 (n=51) I (n=50)

Deleted central venous catheters 43 (95.5)/134 50 (98)/154 no/ no
Deleted nasogastric tubes 40 (88.9)/84 43 (84.3)/89 no /no
Deleted urinary catheters 27 (60)/76 26 (50.9)/79 no /no
Spoiled hospital equipment 9 (20)/9 7(13.7)/7 no/ no
Did self-injuries 5(11.1) 6 (11.7) no
Did injuries to other people 4(8.9) 2(3.9) no
Did injuries to medical personnel 7 (15.6) 8 (15.6) no

IIpumevanue. Deleted central venous catheters — yaansiim nentpanbubie Benosmbie karerepbl; deleted nasogastric tubes — ypansmm na-
3oractpanbHbie 3061 deleted urinary catheters — ynansiim mouesbie katerepsr; spoiled hospital equipment — noptuiu o6opynosanue
6oabuuien; did self-injuries — wanocuim ceGe tpasmbr; did injuries to other people — nanocunu Tpasmbl okpykatommnm; did injuries to
medical personnel — HaHOCH/IN TPaBMBI MEANIMHCKOMY Iepconaity; number of units — uucso ciayyaes.

Ta6auua 6. Ouenka KIMHUYECKOH 9 (PEKTHBHOCTUH COUYETAHHOTO NPUMEHEHHs] DKCTPAKOPIOPAIbHON JEeTOKCUKAIIMU
mwia3madepe3oM u panneit npoaaennoi UBJI (M+m).

Table 6. Clinical efficacy evaluation of concomitant use of extracorporeal detoxification by plasmapheresis and early
extended ALV (M=m).

Parameters Number of days in groups

I 11 11
Delirium tremens duration 6.5+0.2 5.1+0.2*% 1.1+0.1#
Duration of treatment in anesthesiology and intensive care department 8.2+0.2 5.9+0.2* 2.5+0.1#
Mean duration of in-patient treatment 16.6+0.3 14.5+0.3* 11.1+0.2%

IIpumeyanue. Note: * — P<0.05 vs. Group I during the same observation period; # — P<0.05 vs. Group I and Group II.

[Tpumeuanue. Number of days in groups — kosmuectso cytok mo rpymmaym; delirium tremens duration — AIMTENBHOCTH COCTOSIHYSE
aznkorosibHoro penupus; duration of treatment in anesthesiology and intensive care department — AJIUTENBLHOCTb HAXOKACHMUS
naiwentos B OPUT: mean duration of in-patient treatment — cpeaHsiss JJIUTENbHOCTD NMpebbiBatus B cranuonape. * — p<0,05 1o

CPaBHEHUIO C TIEPBOI IPYIIOIL B TOT e reproj Habmoaenus; ¥ — p<0,05 1o cpaBHEHUIO ¢ IEPBOIl 1 BTOPOiT TPy IIITAMH.

YTO TTOKa3bIBaeT 3 (PEeKTUBHOCTD PAHHETO TIEPEBOIA
6onpupix na VIBJIL.

B tperbeit rpyiie yxe yepe3 12 gacos 10%
6oMbHBIX (7=5) ObLIN aJeKBATHBIMU, a K KOHILY
nepBbIX CyTOK y 86% (n=44) GONBHBIX 9KCTYOUPO-
BaHa Tpaxes, U CBI3aHO 3TO, BO-TIEPBBIX, C BO3-
MOKHOCTBIO IPOBE/IEeHUsI a/leKBaTHOW cenparuei
(-5 6amnoB mo RASS), Bo-BTOPBIX, ¢ aJleKBATHOU
OKCUTEHAIUH, U, B-TPETbUX, C Xopolieil addex-
TUBHOCTDHIO 9KCTPAKOPIIOPAIBHON [€TOKCUKAI[UN
mrazmadepezom. B tabinile HUXKe MpeCcTaBieHa
KkanHu4Yeckas a(hGEeKTUBHOCTD COYETAHHOTO TPU-
MeHeHus panHen npoygeanoit UBJI u geTokcuka-
ruu wrazmadepesom (tadi. 6).

Takum 06pa3oM, coueTaHue TIPUMEHEHUE HK30-
TeHHOU JIETOKCUKAIMKU Tma3Madepe3oM U paHHee
nposezierrie VUBJI npu Jieuernn GOJBHBIX OCTPHIM
MAHKPEATUTOM, OCJIOKHEHHBIM AJTKOTOJIbHBIM JI€JIH-
pHeM, CrocoOCTBYET COKPAIEHUIO CPOKOB JIEJTUPHUST
[0 CPABHEHUIO ¢ MepBOil rpymmoi Ha 5,4+0,2 cyTok
(p<0,05), 110 cpaBHEHUIO CO BTOPOIl TPYMIIOil Ha
4,1£0,2 cytox (p<0,05). [lmuTenbHOCTD AeTUpPUs B
TpeThelt rpyimme coctasager 1,1+0,1 xofiko-aHA.
Kpome TOro, cokpaTuiioch cpeiaHee mpebObiBaHUe
GOJILHOTO B OT/IEJICHUY aHECTE3UOJIOTUU-PEAHNMATO-
JIOTHH TI0 CPABHEHUIO € MEPBOI rpymnoit na 5,7+0,3

«standard» therapy; at that, delirium duration was
1.1£0.1 days.

Early concomitant use of plasmapheresis and
extended ALV in patients with acute pancreatitis
complicated by delirium tremens decreased duration
of treatment in anesthesiology and intensive care
department by 5.7+0.3 days and duration of in-
patient treatment by 5.5£0.4 days (P<0.05) vs.
«standard» therapy which was 11.13£0.22 bed-days.

cytok (p<0,035), Mo cpaBHEHUIO CO BTOPOU IPYIINOiL
ua 3,3+0,2 cytok (p<0,05). A Tax ’Ke yMeHbIIMIACH
JUTUTENIHOCTD JIEYeHNsT B cTallnoHape Ha 5,5+0,4 cy-
TOK TI0 CPaBHEHUIO CO <«CTaHAAPTHBIMY» JIeUeHU-
eM(p<0,05) u cocraBmma 11,13+0,22 Koiiko-aHe.

3akiaoueHue

[TprMeHeHNe 9K30TeHHOH IeTOKCUKAIINH T1J1a3-
Madepe3oM B KOMILIEKCHOM JieYeHUN OOJIbHBIX OCT-
PBIM IIAHKPEATUTOM, OCJOKHEHHBIM aJKOTOJIbHBIM
JleJIIpUEM, YJIydliaeT oKa3aTen KPOBU K TPETbUM
CYTKaM, a IMEHHO: CHUIKAETCSI (¢-aMuJjia3a KpOBH Ha
73,2%, ounupy6un Ha 33,3%, ACT Ha 34,1%, AJIT Ha
17,7%, nakrat Ha 47,6%, a TakxKe COKpaiiaer -
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TeJBHOCTH Jenmpud Ha 1,4+0,2 cyTOK 10 cpaBHEHUIO
co «cTangapTHoii» tepanueit (p<0,05).

MenukaMeHTO3HAs celaTUBHAs Tepanusd B
KoMOuHanuu ¢ InponienHoii MBJI, mposomumas
GOJILHBIM OCTPHIM MAHKPEATUTOM, OCJIOKHEHHDBIM aJl-
KOTOJIBHBIM JICJIUPUEM, TPUBOJIUT K OTCYTCTBUIO ay-
Toarpeccuil.

CoueTanue 9K30TeHHON JIETOKCUKAIIUU T1Ta3Ma-
(bepesom n panHuii nepeBos Ha npoieHHyo MBJI
GOJIBHBIX OCTPBIM TTAHKPEATUTOM, OCJIOKHEHHDBIM aJi-
KOTOJIBHBIM JIEJIUPUEM, CIIOCOOCTBYET YCKOPEHUIO
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IHocrynuna 04.03.16

BBIXOJA U3 geupus Ha 5,4+0,2 cytok (p<0,05) mo
CPaBHEHUIO CO «CTaH/IAPTHOW» Teparueii, mpu 3ToM
JUTUTENIbHOCTD Jeiupust coctasisier 1,1+£0,1 cyTok.

Pannee couerannoe npumeHenue miaazmadepe-
3a u npoieHHoi VIBJI GO/IbHBIM OCTPBIM MaHKpea-
TUTOM, OCJIO)KHEHHBIM aJIKOTOJIbHBIM JIEJTUPUEM,
YMEHBUIAET JJINTENbHOCTh HMPEObIBAHUA B OTIEJNE-
HUU aHECTE3NOJIOTUN — PeaHnMaToIorun Ha 5,7+0,3
CYTOK, B cTanuoHape Ha 5,5£0,4 cyrok (p<0,05) o
CPaBHEHUIO CO «CTAH/IAPTHBIM» JIeYEHUEM U COCTAB-
ager 11,13+0,22 Koiiko-HEI.
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physics of cells membranes in critical illness of V. A. Negovsky Research Institute of General Reanimatology for
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Bsenenue Introduction
B cootBerctBum ¢ mocranoBienuem lIpaBu- According to the Russian Federation

tesberBa PD or 15 ampesnst 2014 1. Ne295 «O6 yr-
BepKJAEHUN ToCy/lapcTBeHHON mporpammbl Poccnii-
ckoil Dexepanun «Pasputrie obpasoBaHus» Ha
2013—2020 roxpl» ¢ U3MEHEHUAMU U JOIIOJHEHUS-
mu ot 27 deBpaiis, 14 anpesist 2016 r. 8 HUU o6teit
pearmmarosiorn uM. B. A. Herosckoro (1. MockBa)

Government Decree on April 15, 2014, N. 295 «On
approval of the Russian State Program of
Development of Education for the 2013—2020 years»
as amended on February 27, April 14, 2016, V. A.
Negovsky Scientific Research Institute of General
Reanimatology organized a specialized scientific
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Ha 6aze saboparopun «Brodusnkn MeMOpaH KJIETOK
IPU KPUTHYECKUX COCTOSTHUSIX» ObLI OPraHU30BaH
CIIEeNMAJN3UPOBAHHDBI HAYYHBIN MPAKTUKYM JIJIs1
cTynentoB 4 kypca [lepporo MI'MY um 1. M. Ceue-
HOBA, 00YYAIOIIIXCSI [0 CHEIUATLHOCTH «MenIinH-
ckast bnodpusuka» — Ko crerpaabroct 30.05.02.

ITpakTuKyM OBLI IPOBEEH TIO/l PYKOBOJICTBOM
3aBeaytoiiero jaboparopueit, 1. 0. H., npodeccop
A. M. YepHblia Ha 6€3B03Me3/IHOI OCHOBE B COOTBET-
CTBUU ¢ OOpallleHreM IPOPEKTOpa o yueOHoit pabo-
te [Tepporo MITMY um. 1. M. Ceuenosa, T. M. JIut-
BUHOBOI. BcecTOPOHHIOIO MO/I/IEP;KKY B TIOCTAHOBKE
ITpaktukyma okasbiBas gupexkrop HUU obiieit pea-
HuMatosoruu uMm. B. A. Herosckoro, wieH-Koppec-
nonjieaT PAH, npodeccop B. B. Mopos.

[lenp mpakTUKyMa — MOATOTOBKA CTYIEHTOB K
CaMOCTOATEJILHOMY MOJIYY€HUIO HAYUYHBIX PE3yJIbTa-
TOB, UX 00BSCHEHUIO, POPMYJIUPOBKE COOTBETCTBY-
IOIUX BBIBOJIOB, O(POPMJIEHIIO MATEPUATIOB [IJis Ha-
YUHOI yOJIUKAIN.

IIpu cospmanum IIpakTukyma aBTOpPBI CTaBUJIN
CTeIyIoNe 3a/[aun:

— O3HAKOMHUTH CTYIEHTOB C COBPEMEHHBIMU
MetofiaMu OMO(U3UKU: ATOMHAsI CHJIOBAsi MHKPO-
CKOIIHS, KaJMOPOBAHHAST 9JIEKTPOIIOPAIIHS, CIIEKTPO-
oromerpus;

— Hay4uTh CTYAEHTOB CAMOCTOSITEIBHO YCTa-
HABJINBATh HEOOXOAMMbIE HACTPOUKHU U paboTaTh Ha
COBPEMEHHOM arapaType;

— HAy4YUTh CTYIAEHTOB METONOJOTHH HAYIHOTO
JKCIIEPUMEHTA;

— Hay4uTh CTYJEHTOB IMPOBOJIUTH MaTeMATH-
4ecKyl0 00pabOTKY HAYYHBIX PE3yJbTaTOB U TIpa-
BUJIBHO MTPEJICTABJISATH PE3YJIBTATHI JIJIsT Ty OTUKAI[HIL,

Marepuan u MeTobI

IIpu cozmanuu IIpakTukymMa aBTOpPBI CTAaBUJIH CIIedy-
IoIye 3aJaun:

—  03HAKOMMUTDH CTY/IEHTOB C COBPEMEHHBIMH METO-
namu GHOGBU3UKI: AaTOMHASI CHJIOBAast MUKPOCKOIIUST, KaJIu-
6GpoBaHHAsT 3JIEKTPOIOPAIIUST, CIIEKTPODOTOMETPUST;

—  HAYYHUTH CTYJEHTOB CAMOCTOSITEJILHO YCTAHABIIH-
BaTh HEOOXOANMBIC HACTPOIKU U paboTaTh HA COBPEMEH-
HOI armaparype;

—  HAYYUTb CTYJIEHTOB METO/OJIOTHH HAYYHOTO 3KC-
TIePUMENTA,;

—  HAYYHUTb CTYZEHTOB IIPOBOJUTH MATEMATHYECKYIO
06pabOTKY HAYYHBIX PE3YJIBTATOB M [IPABUIBHO MIPEJICTAB-
JISITh PE3YJIIBTATHI JUIs Ty OJIMKATIUIA.

IIpakTHKYM BKJIIOYAJ CJIEYIOIUE TEMBbI:

1. AToMHas cuUJ0Bas MUKPOCKOIIUsI, Hes MEeTOJa,
YCTPOHCTBO aTOMHOTO cusioBoro Mukpockona (ACM), pe-
JKMMBI €10 PabOThI.

2. Meropl NOTyYeHUS U OLEHKH HAHOCTPYKTYPBI
MeMOpaH KJI1eToK Kposu Ha ACM.

3. ACM. [ledeKTbl HAHOCTPYKTYPbI MEMOPaH apUT-
POIUTOB TIPU JUTUTEJIBHOM XPAHEHUU JOHOPCKON 3PUTPO-
nurtapHoii B3Becu (DB).

Practicum for students of the 4th year of the Sechenov
First Moscow State Medical University. Students
were trained in the specialty «Medical Biophysics» —
specialty code 30.05.02. The Practicum was carried
out free of charge in accordance with the request of
prof. T. M. Litvinova, the Vice-Chancellor for
Academic Affairs, I. M. Sechenov First Moscow
State Medical University. Comprehensive support
in the formulation of the Practicum was provided
by the Professor V. V. Moroz, Corresponding
Member of the Russian Academy of Sciences,
Director of V. A. Negovsky Research Institute of
General Reanimatology.

All research work within the Practicum was
carried out on the basis of the Laboratory of bio-
physics of cells membranes in critical illness by pro-
fessor, Dr. Biol. Sci. A. M. Chernysh, the Head.

The objective of the Practicum — to teach stu-
dents to obtain research results independently, to
explain them and to make appropriate conclusions.

Materials and Methods

The authors set the following goals when creating
the Practicum:

—  To acquaint students with comprehensive meth-
ods of biophysics: atomic force microscopy, calibrated elec-
troporation;

—  To teach students to establish independently the
necessary settings, and to employ sophisticated equipment
in their research;

—  To teach students the methodology of scientific
experiment;

—  To teach students to carry out mathematical pro-
cessing of study results and to submit the results for publi-
cation.

The Practicum included the following topics:

1. Atomic force microscopy: the idea of the method,
the modes of operation of the atomic force microscope
(AFM).

2. Methods of preparing and evaluating nanostruc-
ture of blood cell membranes.

3. AFM: defects of nanostructure of erythrocyte
membranes during prolonged storage of donor packed red
blood cells (PRBC).

4. AFM: defects of nanostructure erythrocyte mem-
branes under the action of toxins on the membrane of red
blood cells (RBC) — Zn ions, hemin.

5. Calibrated electroporation method. Hidden dam-
age of erythrocyte membranes under the influence of mus-
cle relaxants (rocuronium Kabi).

6. Calibrated electroporation method. Hidden dam-
age to erythrocyte membranes under the action of ultravi-
olet (UV) radiation on human blood.

7. Spectrophotometry. Kinetics of hemoglobin
derivatives under the action of sodium nitrite on human
blood.

8. Methods of mathematical processing of the
results. Using special laboratory programs created on the
basis of Nonlinear Fitting software, OriginPro9 (USA).

All the experiments were performed in vitro.
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[Ipodpeccmonaapnoe obpazoBanne

Puc. 1. ATomMHas cunoBas MUKpockonus: uaest metoaa (a), pabouee mecro (b).
Fig. 1. Atomic force microscopy: the idea of method (&), the workplace (b).

4. ACM. [ledekTbl HAHOCTPYKTYPbI MeMOPaH 9pUT-
POLIUTOB TIPH JIEUCTBUM TOKCUHOB HAa MeMOPaHbI 3PUTPO-
IIUTOB: MOHBI ZN, TeMUH.

5. Merox kannbpoBanHoil asekTponopanuu. CKpbi-
ThIE TOBPEXKIEHIS] MEMOPAH SPUTPOIUTOB TIPH JIeCTBUN
MHUOpeTaKCcaHnToB (PYKOPOHHiT Kabn).

6. Meros kamnbpoBaHHON aseKTpornoparni. CKpbI-
Thle TOBPEkKICHUS MeMOPaH SPUTPOILUTOB TIPH AeHCTBUN
yasrpaduoseroBoro (YD) uzsmydenus na KpoBb 4eT0BEKA.

7.  Cnexrpodoromerpust. Kunernka mpousBOHBIX
reMOrJIoOOMHA MIPU EHCTBUU HA KPOBb YeJOBEKa HUTPHUTA
HATPUSL.

8. Mero/pr MateMaT4ecKoil 06paboTKM pe3yJibra-
TOB. Vc110/1b30BaHNE CIIEIMATN3UPOBAHHBIX IIPOTPAMM Jia-
GopaTtopui, CO34aHHbIX Ha 6aze MPOrpaMMHOTO obecrede-
nusg Nonlinear Fitting, OriginPro9 (USA).

PesyabraThl 1 00CyK/IEHHE

[TepBasi Tema «ATOMHAasg CUJIOBAasg MUKPOCKO-
nd, ujies MeTo/a, YCTPOICTBO aTOMHOTO CHUJIOBOTO
mukpockora (ACM), peskumbl ero paboThl» TPOBO-
JIMJIaCh CO Bceil rpymnoil ogqHoBpemenHo. Ilepen pa-
60TOil 0OCYKIAIUCH TEOPETHUECKUE ACTIEKTHI ATOM-
HOW CHJIOBOM MUMKPOCKOIIMU: MOJIEKYJIsIpDHbIE
B3aUMOJIEIICTBUST MEK/TY 30HIIOM 1 OOBEKTOM UCCJIe-
nmoBanud, moTeHuan Jleanapaa-/I:konca, 3aBucumo-
CTH B3aUMOJIEHCTBUI OT PaCCTOSHUS MEXKIY 00beK-
TOM U 30HI0M (puc. 1).

ITo xomy pabOTBI CTYIEHTHI CAMOCTOSITEHLHO
YCTaHABJIUBAIN KAaHTUJIEBED, TIOIYYaI TUDPAKITIIO
JIA3ePHOTO JIyuya Ha HEM, yCTAaHABJIUBAJIY TTOJIOKCHIE
JlazepHoro Jiyda Ha (hOTOAMOZE, TTPOBOIUIN HACT-
poiiky tporpammuoro obecrieuenuss ACM. Hawubo-
Jiee CJI0KHOI onepareil Oblia HaCTPOMKa Pe3OHaH-
ca KaHTHUJIeBepa 1 ToJIyYeHIe BHICOKOH J00POTHOCTH
pe3oHaHCHOIT KpuBoi nipu pabore ACM B MOJyKOH-
TAKTHOM PEKHIME.

Bropasg Tema BBLITIOJHANACH WHAUBUAYATHHO
KaK/[BIM CTYIEHTOM U ObLiIa TIOCBSIIIIEHA METO/[AM T10-

Results and Discussion

The first theme « Atomic force microscopy, the
idea of the method, the modes of operation of the
atomic force microscope « was carried out with the
whole group at once. Before the work the theoretical
aspects of AFM(molecular interaction between the
probe and the object of study, Lennard-Jones inter-
actions depending on the distance between the
object and the probe) were discussed.

During the work students independently estab-
lished the cantilever obtained diffraction of the laser
beam on it, set the position of the laser beam on the
photodiode, and used software to set the AFM. The
most complicated operations including setting the
cantilever resonance and obtaining high quality of
the resonance curve at the AFM in a tapping mode.

The second theme was carried out individually
by each student and was devoted to the methods of
obtaining and evaluating the nanostructure of RBC
membranes. Initially, it was necessary to form a
monolayer of cells. It was performed by students
with the aid of the V-Sampler device (Austria).
Then, the smears of cell monolayer was placed onto
the AFM working table, andthe scale, speed and the
number of scanning points were set. After imaging
nanosurfaces of erythrocyte membranes and trans-
ferring the images to the program <«FemtoScan»
(Russia), the students quantified parameters of
objects roughness by setting the markers. For this
surface profiles constructed in any given direction.

In the course of the study, each student
received an individual task to build their own image,
determined profiled and estimated parameters of the
erythrocyte membrane nanosurfaces [1].

The problem of evaluating the nanostructure
defects in erythrocyte membrane during prolonged
storage of PRBC was devoted to the work Ne3.
Transfusion of blood components is considered as an
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Puc. 2. Mem6pana sputpoiura B popmare 3D u npoduib NOBEPXHOCTH.
Fig. 2. Details of red blood cells membrane in 3D-format and the profile of its surface.

Note. a — the detailes of red blood cells membrane; b —

image of a single red blood cell after the action of Zn ions; ¢ — the detailes of red

blood cells membrane hemin effect after; a?, b7, c1 — the profiles of the a, b, ¢ surfaces of red blood cells.
Ipumeuanue. a — pparMenT MeMGpaHbl SPUTPOINTA; b — MeMOpaHa OT/eTbHOTO 9PUTPOIUTA TIOC/Ie BO3AEHCTBIS NOHOB ZNn; ¢ — (par-
MEHT MeMOPaHbI IPUTPOIIUTA TIOCIIE BO3/eHiCTBYs reMuHa; at, b1, c1 — npodunu nosepxuocreit a, b, c.

JIYUIEHVSI U OI[eHKU HAHOCTPYKTYPbI MEMOPaH KJIETOK
kposu. Braauase nHeo6xonanmo 66110 chopMUPOBATH
MOHOCJION KJeTOK. /[l 3TOro CTy/neHThI UCIO0JIb30-
Basu ycrpoiictBo V-Sampler (Austria). 3atem MOHO-
cJioii oMetrasu Ha pabouwnit cromuk ACM, ycraHas-
JIMBAM Macmtad, CKOPOCTbh M KOJUYECTBO TOUEK
cxanupoBanus. [Tocite nomydenns n3o00paskeHnii Ha-
HOIIOBEPXHOCTH MEMOPAH 3PUTPOIUTOB U YCTAHOBKU
ux B nporpammy <«®Demrockany» (PD) crynentsr ¢
MMOMOIIBIO TOCTAHOBKYM MapKEPOB M3y4Yaau U KOJU-
YECTBEHHO OIll€HMBaJM ITapaMETPbl HMIEPOXOBATOCTU
00BeKTOB. JIJIsT 3TOT0 CTPOMIIUCH TIPOMUIIH TOBEPX-
HocTeil B J11000M 3aJaHHOM HatipaBjieHuu (puc. 2).
ITo xomy BbIOJNHEHUST PAOOTHI KaK[IbIi CTy-
JIEHT TIOJy4Yaal WHIWBUIYAJIbHOE 3aJlaHKe, CTPOWJI

operation of body tissue transplantation and it could
further be contributed to the development of life-
threatening reactions. The quality of transfusion
media is paramount in ensuring the effectiveness of
transfusions and prevention of severe post-transfu-
sion reactions [2].

Main parameters of quality of donor PRBC are
the morphology of cells and the structure of erythro-
cyte membranes [3, 4].

The purpose of this work: to study the alter-
ations of RBC morphology and their membrane struc-
ture by AFM during long-term storage of PRBC.

This work was carried out on the human PRBC
obtained from the Blood Transfusion Center,
Moscow Health Department. PRBC portions (400
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Puc. 3. Mopdosornyeckuii cCOCTaB 9pUTPOLUTOB, MOJYYEHHBIX METO/IOM OCE/[aHHsI, HAa Pa3HBIX CPOKAX XPAHEHHS DPUTPOIMUTAPHOI

B3BECH.

Fig. 3. Morphological composition of red blood cells obtained by settling during a storage.

Note. a — on the 2nd day of storage; b — on the 19th day of storage; morphological composition for a, b.

IIpumeuanue. a — Ha 2-¢ CyTKU XPaHEHUst SPUTPOLUTAPHOIL B3BecH; b — Ha 19-e cyTKu Xpanenus spurponurapuoil s3secu; at, b1 — mop-
domoruueckue cocrasbl a, b. ovalocytes — oBamonutst; spherocytes — cdeponutsr; planocytes — rianoruTsr; echinocytes — sxunonuTsr

other — npyrue.

cobcTBeHHOE M300pakeHue, ero npoduab U OlEeHN-
BaJI MapaMeTPbl HAHOTIOBEPXHOCTH MeMOPaHBI SPUT-
pormra [1].

[Ipobsieme oreHKN 1eheKTOB HAHOCTPYKTYPBI
MeMOpaH SPUTPOLUTOB IIPU JUIMTEJILHOM XPaHEHWUH
JOHOPCKOI spuTponuTapHoil B3pecu (IB) ObLia 1m0-
csanieHa pabora Ne3. IlepesnnBaHie KOMIIOHEHTOB
KPOBHU PACCMATPUBAETCST KAK OTEPAIINsT TPAHCILIAHTA-
UK TKAHU OPraHi3Ma ¢ BO3MOJKHBIM TTOCTIENYIONUM
pasBUTHEM JKM3HEHHO OIACHBIX peakimii. KauecTBo
TpaHCc(Y3UOHHBIX CPeJI SIBJISIETCS IEPBOCTEIEHHBIM B
obecriedernu adexTusHOCTH TpaHChy3Uid 1 TPodhuU-
JIAKTUKE TSDKENBIX MOCTTPAHCHY3UOHHBIX PEAKIUI
[2]. OnauMmE U3 ryIaBHBIX MOKa3aTesell KauecTsa J0-
HOPCKOI 3PUTPOIUTAPHON B3BeCH SBJIAETCS MOPDO-
JIOTHSI U CTPYKTYPa MeMOpaH 3pUTporuTosB |3, 4].

[lenp paGoTBl — WCCIAEOBATH € MOMOIIBIO
ATOMHOI CUJIOBOW MUKDPOCKOIUHU HAPYIIEHUS MOP-
(ostoruu IPUTPOIUTOB U CTPYKTYPBI UX MEMOPAH B
[poIlecce JJIUTENbHOr0 Xpanenust JB.

ml each) were in a sterile sealed blood bag with a
standard preservative solution.

Bags were stored at 4°C for 30 days, in accor-
dance with WHO Recommendations. During the
storage the morphology and nanostructure of ery-
throcyte membranes were evaluated as described
previously [5].

During the period of storage of PRBC their
morphology was transformed and their membranes
were destructed [6].

Students compared nanostructure and mor-
phology of erythrocytes at 2, 8, 15 and 19 hours of
storage of PRBC. Then they carried out the analysis
of morphological changes at different periods of stor-
age [7—-9].

Defects of erythrocyte membranes nanostruc-
ture following the action of toxins on RBC (Zn ions
and hemin) were further investigated in the Study
Ne4. One of the studied toxins was represented by
heavy metal ions, the zinc ions. ZnSO, solution was
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Ita pabora npoBoauIachk Ha JB uesoBeka, mo-
JIy4eHHOI B TIEHTPE TIepeJINBaHUSA KPOBU JleTIapTaMeH-
Ta 3/[paBooxpanenus . Mocksbl. Konteiinep 9B c re-
MokoHcepBaHToM CPD xpanumm nipu 4°C B TeueHue
30 cyTok, B cooTBercTBUU ¢ pekomenatusimu BO3. B
MEPUOJT BCETO XPAHEHUS PETUCTPUPOBAIUA MOPGHOJIO-
TUIO0 ¥ HAHOCTPYKTYPY MeMOPaH spUTPOIUTOB |5].

Ha niporsrkennn rneprosia XpaHeHUst 3pUTPOITH-
TapHOI B3BECH TPOUCXOMUIA TpaHchopMaIllug MOp-
(oJIOTHE 3PUTPOIIUTOB, IECTPYKITHS UX MeMOpaH [ 6.

B aroii pabote cTyseHTbI cpaBHUBAIH MOPGhO-
JIOTHIO W HAHOCTPYKTYPY PUTPOIUTOB Ha 2-¢, 8-¢,
15-e u 19-e cyTku xpanenus IB. 3aTeMm npoBoauics
CKBO3HON aHA/IN3 U3MEHEHWH MOPMOJTUN B Pa3/ind-
HbIe cpoKU XpaHeHus (puc. 3) [7—9].

IleeKkTbl HAHOCTPYKTYPHI MeMOpPaH SPUTPO-
[UTOB [PU JEWCTBUU TOKCUHOB Ha MEMOPaHBI 3PU-
TPOIMTOB — MOHBI ZN, TeMUH U3YYAJIUCh B paboTe
Ne4. OnHuM 13 U3y4aeMbIX TOKCUHOB SIBJISLTTUCDH UO-
HBI TSKEJIBIX MeTaJioB. B Hatell pabore, B Kauect-
Be TIPUMepa, UCII0JIb30BAIN UOHBI ITMHKA. B pacTBOp
apuTpounuToB gobassan ZnSO, B KOHIEHTPALIUIX:
0 — rouTposB; 0,1 ; 0,2; 0,5, MM. CMech BBIZEPKU-
BaJIM B TeueHue yaca rpu temmeparype 20°C, mocie
4yero (hOpMUPOBAJIN MOHOCJIOH KJIETOK.

B kadecTBe 30HZOB MCIIOJIB30BAIN CTAHAAPT-
Heie Kantuiesepsl fp N10 ¢ yriom mpu Bepirixe
<22° u pagumycom ~10 um. Cusia Ipu CKaHUPOBAHNUU
B muamnasone 0,1—5 aH. Yncio Touek ckaHnpoBaHUS
— 512, moast ckanmposanust: 10X10 mrMm, 1500X1500
M, 800X800 um u 1o 150X150 HMm.

CryzeHTbl BBOAWIM PA3JIMUHbIE KOHICHTPAIUN
MOHOB ITUHKA U TTOJIYYAJIH ITUPOKUN CTIEKTP MTOBPEK/IE-
HUI HAHOCTPYKTYPbI MeMOPaH 3pUTPOIMTOB (puC. 2, b,
b7). Kaxzplil CTYIeHT NPOBOAMI OLEHKY [OBPEXKIE-
HUH WHMBU/YAJILHO, TI0 TOJYYEHHOMY UM PE3YJIBTaTY.

JIpyruM U3y4aeMbIM TOKCUHOM ObLI COJISTHO-
KUCJIBIA TeMaTUH — TeMUH. [eMUH MOKeT 00pa3oBbI-
BaTbCSl B OPraHU3ME YeJIOBEKA MIPU MOTIAJIAHUN TeMO-
rJ00MHAa B KPOBEHOCHOE PYCJIO U JIAJIbHEHIIIEM €ro
OKWCJIEHUSsI, HAmpuMep, B obsactu skemyka. Jlist
HPUTOTOBJIEHHsT PabOUYero PacTBOpa HCIIOJIb30BAIN
cyxoit remun (Sigma, USA). 50 mr cyxoro remuna
pactBopsiiii B 1 mut pactBopa NaOH u obassisiu 5
MJT IMCTUJITTMPOBAHHOM Bo/IbI. KoHeuHasd KOHIIEHTpa-
1[UsI TeMUHA B KPOBU cOCTaBJsia B onbiTax 1,8 MM.

Ha noepxHocTu MeMOpaH 00pPa30BHIBAIICH
JIOMEHbBI Pa3HOIl BEJUYUHBI — OOJIbIIME U MaJble
(puc. 2, ¢, ¢1). Ornnunresbaast 0COGEHHOCTD Jlehek-
TOB IIPU [IefICTBUN TEMUHA COCTOSIA B TOM, YTO BCE
JIOMEHbBI 0O6Pa30BAHDI 3ePHAME OJ[MHAKOBOI BeJIMUH-
HBL. JTO JIaeT BO3MOKHOCTD U3y4aTh MEXaHU3MBbI 00-
pasoBaHUA TAaKUX IOMEHOB B KJeTKe KpoBu. [10]

B caenyiomieii paGore ObLI KCIIOIb30BAH METO/
KaOpoBaHHO# asekTponoparu. |9, 11, 12]. dror
METOJI TIO3BOJIET OMPE/IENIATh CKPBIThIE, €ITle He TTPO-
ABJIIONTECs Ha (PU3NOTIOTUYECKOM YPOBHE MOBPEK-
neHust MeMOpaH Kietok. Mccremayemast KpoBb (3 M)

not added to RBC suspension (control) or added at
concentrations 0.1 mM; 0.2 mMor 0.5 mM. The mix-
ture was incubated for 1 hour at 20°C to form a
monolayer of the cells.

As probes, the standard cantilevers fp N10 with
an apex at an angle <22° and a radius of about 10 nm
were used. The number of scan points: 512, field
scanning: 10X10 pum, 1500Xx1500 nm, 800800 nm
and up to 150x150 nm.

Students employed various concentrations of
zinc ions to obtain a wide range of damage of nanos-
tructure of erythrocyte membranes. Each student
carried out an assessment of damages individually,
according to specicicity of findings.

Hematin hydrochloride — hemin represented
an another example of toixic agent the effect of
which was studied. Hemin ise formed in a human
body when hemoglobin enters the bloodstream and
is undergone oxidation, for example, in the stomach.
To prepare the working solution the chemically pure
hemin (Sigma, USA) was used. 50 mg of dry hemin
was dissolved in solution containing 1 ml of NaOH
solution and 5 ml of distilled water. The final con-
centration of hemin in the blood in the in vitro
experiments was 1.8 mM.

The domains of different size (large and small
one) were revealed on the membrane surface. A dis-
tinctive feature of the defects under the action of
hemin was that all the domains were formed by
grains of the same size. This makes it possible to
study the mechanisms of formation of these domains
in an individual blood cell [10].

In the next study the method of calibrated elec-
troporation was used [9, 11, 12]. This method allows
to determine the hidden damage of cell membranes,
when the damage is not yet manifested at a physio-
logical level. The studied blood (3 ml) was placed in
a quartz cuvette and was subjected to the effect of a
high-energy pulsed electric field. As a result of the
exposure, the electrical breakdown of erythrocyte
membranes arose. Then, the students developed the
kinetic curves that determined the quality of the
membrane. For these curves the rate constant was
estimated for each patient’'s membranes. When the
membrane of RBC in the patient’s blood was normal,
the rate constant was in a certain range. If the cells
(membrane) were damaged, the constant rate was
above the normal range. Thus, the value of the rate
constant evaluated the extent of damage of the mem-
brane nanostructure. Students evaluated the effect
of muscle relaxant Rocuronium bromide (Fresenius
Kabi, USA) on erythrocyte membrane. In this exper-
iment, the erythrocyte suspension was administered
in 1.0, 0.5, and 0.25 pl of drug per 1 mL of solution.
The obtained kinetic curves are shown in Fig. 4.

A separate fragment of the work included the
evaluation of action of UV radiation on human blood.
Students irradiated blood suspension by ultraviolet
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MOMENIAJIACh B KBApIEBYIO KIOBETY U IMO/BEPTANACh
JIEHCTBUIO BBICOKOIHEPTETUYECKOTO WMITYJIbCHOTO
3JIEKTPUYECKOTo 1oJisl. B pesysbraTe BO3/nelCTBUS
BO3HUKAJI 3JIEKTPUIECKUET TP0OOiIT MeMOPaH 3puUTpo-
IUTOB. 3aTeM CTY/JEHTbl CTPOUJIU KUHETHYECKUE
KPHUBbBIE, KOTOPBIE ONPENEISIIA KAaueCTBO MeMOpaH.
[To aTM 3aBUCHMOCTSIM OIlCHMBAJIACh KOHCTAHTA
CKOPOCTH JIJIsT MeMOpaH WCCJIE[lyeMOro MalueHTa.
Ecii MeMOpaHbl 9pUTPOIMTOB KPOBU MAlUEHTA B
HOpME, TO KOHCTaHTa CKOPOCTHU JICKUT B OTIPE/Ie/ICH-
HOM JanazoHe. Eciu kiaetkn (MeMOpaHbl) TIOBPEXK-
JICHBI, TO KOHCTaHTa CKOPOCTHU BBIIIIE HOPMAJIbHOTO
muanazona. Ilo BesiMyrMHE KOHCTAHTBI OTIEHUBAETCS
CTENEHD MOBPEXKIEHUST HAHOCTPYKTYPbI MeMOpaH.
CTy1eHTbI OlIeHUBAJH JIefiCTBIE MUOpesiakcanTa Py-
koponusi Kabu Ha meMOpaHbl spuUTpOIUTOB. JIJIst
3TOTro B cycrensuio sputponutos Beoguwin 1,0, 0,5 u
0,25 mka npernapara na 1 M pacrsopa. [loyuentbie
KWHETUYECKUEe KPUBBIE TIPEJCTABJIECHBI HA PUC. 4.

Otrnenbabiit pparmenT paboTsl — jgeiictBue YD
U3JIy9EeHVs HA KPOBb uesioBeka. CTyIeHThl 00Tydain
CYCIIEH3UIO KPOBH YJIBTPA(UOTIETOBBIM U3JIydCHUEM
¢ nmrHON BostHbI 340 HM (nanbuuii YD) B Tevenme 2
u 5 MunyT. B pesysbrate mosydann KuHeTHYECKHUE
KpUBBIe [T Kak1oi 103b1 YD. JlaHHbIil MeTO MO-
JKET MPUMEHSTBCS: [IJIs1 AMArHOCTUKY 3(hheKTUBHOC-
TH JieueHust 3abojieBaHUN KPOBU (CPABHUBAETCSI
KOHCTAHTBI JI0 U TIOCJIE JIEYCHUS ), /IJIsT OT[CHKHU CTeTe-
HU HOBPEX/IEHUIN KPOBU MPH 0OJIYIEHUSIX BCEMU BU-
JlaMy MOHU3UPYIONINX N3JIydyeHui (PeHTreH, TaMMa,
IIyYKW TIPOTOHOB, 2JIEKTPOHOB, TSKEJIBIX YACTHIL),
JieicTBUs (hapMaKOJIOTUYECKUX MTPENapaToB Ha MeM-
OpaHbI KJIETOK KPOBU, JIJIST OLEHKY JIefcTBUsE (haKkTo-
POB OKPYJKaloIIlell cpejibl Ha MeMOPaHbI KJIETOK KPO-
BU (Ha 3arpsg3HEHHBIX MTPOM3BO/ICTBAX, B IAXTaX, B
IEMEHTHOM W TIeJIJIIOJIO3HOM TTPOU3BOICTBAX ), IS
OLIEHKHN JIIOObIX (DUBMKO-XUMUYECKUX BO3AEHCTBMIL
Ha KPOBb YeJIOBEKA.

MHTepecHble HAyYHBIE PE3YJIBTATEI OBLIN MOJIY-
yeHbl B pabore «KuHETHKA MPOU3BOAHBIX T€MOTJIIO-
OvHa P JIEWCTBUN HAa KPOBb Y€IOBEKa HUTPUTA Ha-
Tpusi». Pabora TpoBOAMIACH HA COBPEMEHHOM
cnexTpooToMeTpe ¢ ABTOMATUYECKUM YITPABJICHMU-
em komibioTepoM Unico 2800 (USA). /uanazon
e BoatH 190—1100 aM yepes 0,5 HM.

CrexrpodoTomerpus — (PU3UKO-XUMUUECKUI
METOJI MCCJICIOBAaHUS PACTBOPOB, OCHOBAHHBIN Ha
M3YYEHUH CIIEKTPOB TOTJIONIEHUS B YJIBTPahUOIeTO-
Boii (200—400 um), Buaumoit (400—760 um) u wH-
dpaxpacuoit (>760 um) obractsix. Vccremyercest 3a-
BUCUMOCTb OINTHYECKON TJIOTHOCTA OT JIJIMHBI
BOJIHBL. /laHHBIN MeTO/1 OCHOBaH Ha 3akoHe byrepa —
Jlambepra — Bepa — ocsabiieHun ydYKa MOHOXPO-
MaTUYECKOTO CBETA MPU PACIPOCTPAHEHUN B CBETO-
nornomaionieir cpene. IlpeaBaputenbHO CTYAEHTHI
WCCJIE/IOBAJIN CIIEKTPBI TIOTJIONIEHUS CTEKIA U KBap-
na. Crekso umesio 6oablioe norJonienue B YO 06-
gactu (kopode 300 um). [ToaToMy Tipu MiccieloBaHU-

radiation at a wavelength of 340 nm (deep UV) for 2
to 5 minutes. The kinetic curves were obtained for
each dose of UV. This method can be employed for
evaluating the effectiveness of treatment of blood dis-
orders (when compared constants before and after
treatment), to assess the degree of blood damage dur-
ing irradiation by various types of ionizing radiation
(X-ray, gamma, beams of protons, electrons, heavy
particles), to determine the effect of pharmacological
agents on blood cell membrane, for the action of fac-
tors of the environment assessment of cell membranes
of blood cells (the contaminated factories, mines,
cement and pulp production), to assess any physical-
chemical impacts on human blood.

Interesting scientific results were obtained dur-
ing the study course « Kinetics of hemoglobin deriva-
tives under the in vitro action of sodium nitrite on
human blood «. The work was performed with the aid
of a spectrophotometer linked to computer automatic
Unico 2800 program (USA). The wavelengths were
within ranges of 190—1100 nm at a step of 0.5 nm.

Spectrophotometry belongs to physico-chemi-
cal methods of research based on the study of the
absorption spectra in the ultraviolet (200—400 nm),
visible (400—760 nm) and infrared (>760 nm)
regions. Students study the dependence of optical
density on the wavelength. This method is based on
the law of Bouguer — Lambert — Beer — the weak-
ening of the beam of monochromatic light propagat-
ing in the light-absorbing medium. Previously stu-
dents have investigated the absorption spectra of
quartz and glass. Glass has a larger absorption value
within the UV region (shorter than 300 nm).
Therefore, for studies of spectra of biological sub-
stances it is necessary to use only quartz cuvettes.

Students studied the content of components of
hemoglobin (oxy-, deoxy — and methemoglobin)
after the action of sodium nitrite. The first part of the
experiments included 3 different concentrations of
NaNO, added to the erythrocytes suspension.
Evaluated spectra dependend on the concentrations
of hemoglobin derivatives. The second stage — 2 pl
NaNO, was introduced into 2.4 ml hemoglobin solu-
tion. Time-dependent kinetics of changes in concen-
trations of hemoglobin derivatives was recorded.
This relationship is shown in Fig. 5.

Within 6 minutes concentrations of oxyhemo-
globin and methemoglobin were equal, and after 10
minutes the concentration of methemoglobin
reached 90%. This method can be used to diagnose
methemoglobinemia, detect poisoning by nitrates,
and installations of biologically based standards for
JDC and MAC values of nitrates in various food
productss.

When performing the scientific Practicum
the students have fulfilled all the objectives, mastered
methods of atomic force microscopy, calibrated elec-
troporation [14] and spectrophotometry. The results
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time, min

Puc. 4. Kunetnueckue KpuBbie TIPH €fCTBUN PYKOPOHHS KaOu
Ha MEMOPaHbI IPUTPOIUTOB.

Fig. 4. Kinetic curves under the action of rocuronium bromide
on erythrocyte membrane.

IIpumeyanue. mkl — mxor; | — o1; with electrical breakdown — ¢
aJiekTpornopanuei; without — 6es. 3xech u g puc. 5: time,
min — BpeMs, MUH.

SIX CIIEKTPOB GUOJIOTHYECKUX BEIIECTB HEOOXOAUMO
MCIOJIb30BATh TOJIBKO KBAPIEBbIE KIOBETHI.

WccenenoBanoch coepkanie KOMIIOHEHT TeMO-
riobuHa (OKCHU-, JI€30KCU- M METTeMOTJIOOMHA) IpU
nelicTBIM HUTpUTA HATPHsL. B iepBoii vactu paboThl B
pPacTBOP 3PUTPOITUTOB BBOAWIIN 3 Pa3Hble KOHIIEHTPA-
1un NaNQO.,. [losyyann KOHIIEHTpAIIMOHHbIEC 3aBUCH-
MOCTH CIIEKTPOB KOMIIOHEHT remoryiobuta. Ha Bro-
powm ararie BBousm 20 MM NaNO, B 2,4 Mt pacTBOpa
reMoryioOnHa. PerrcTprpoBaii KHHETHKY KOHIIEHT-
paiuii NPOM3BOHBIX IeMOTIOOUHA BO BpeMeHU, JTa
3aBUCUMOCTb IIPEJICTABJIEHA HA PUC. 3.

B Teuenme 6 MUHYT KOHIIEHTpAIlMU OKCU- U
MeTTeMOTIO0MHA CTa/IU PaBHBIMU, a yepe3 10 MuHyT
KOHI[eHTpaIust Merremoryobuna gocturiaa 90%.
[laHHBIl METOZT MOXKET TIPUMEHSTHCS I TUArHOC-
THUKU METTEMOTJIOOMHEMUH, BBISIBJICHUST OTPABJIEHUS
HUTpATaMU, JIJIsST YCTAHOBKU GUOJIOTHYECKH 0OOCHO-
BanHbIXx HOpM O/IK u IT/IK 1o copepskanuio HUTpa-
TOB B Pa3JIMYHBIX MPOAYKTAX TTUTAHUS.

ITocJie BBIMTOJIHEHUST PACCMOTPEHHBIX PadOT
CTYJIEHTBI YUUJIUCH TIPOBOIUTH MATEMATHYECKYIO 00-
PabOTKY MOJIYYEHHBIX PE3YJIBTATOB C UCIIOJIH30BAHK-
€M CIEIUAIbHOTO TPOTrPAMMHOTO 0OECTICUEHNSI.

ITpu BoimosHern pabot [TpakTHKyMa CTy/IeHTa-
MU GBLTU PellieHbl BCE TIOCTaBJIEHHbIE 3214, OCBOEHbI
METO/IbI aTOMHOI CHJIOBOM MMKPOCKOIIMH, KaJuOpo-

[ |
= 0,7 mkl/1 ml with electrical breakdown 100
_ _ L —
~#— 1.5 mkl/1ml with electrical breakdown B
== 1.5 mkl/1 ml without electrical breakdown % by
\l\ / =% HbON
1 ¢ K 60 \‘\ —»—9%Hb
\ = \ —a— % metHb
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Puc. 5. Kunernka uaMeHeHHs! KOHIIEHTPAIMii IPOU3BOHBIX re-
04 MOIJIO6UHA BO BpeMeHH nocie Bozzeiicteust NaNO,.
Fig. 5. Kinetics of change of concentrations of hemoglobin
03 derivatives after exposure of erythrocyte solution by NaNO,.
0.2
(1] 5 10 15 20 25

Puc. 6. IIpodeccop A. M. UepHblul IPOBOAUT 3aKTIOUUTENBHOE
3angarue lIpaktukyma.

Fig. 6. Professor A. M. Chernysh holds final session of the
Practicum.

obtained in four works were produced by mathemati-
cal processing using specialized software of the lab.

Data obtained during the Practicum by AFM con-
firmed the presence of defects in nanostructures of red
blood cells membranes during prolonged storage of
donor PRBC, as well as the action of toxins on erythro-
cyte membrane. The results of applying of the calibrated
electroporation, as seen from the kinetic curves (Fig. 7),
showed the effectiveness of the method for detecting the
hidden damages of erythrocytes membranes after action
of muscle relaxant or ultraviolet radiation. Kinetics of
hemoglobin derivatives concentrations, obtained by
spectrophotometry, showed the increase of methemo-
globin under the influence of nitrate.

At the final lesson the results obtained by each
student were discussed and the comparative analysis
of these results was carried out.
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BaHHOII astekTporioparyi [ 14] u ciiekrpodoTomeTpun.
Boutn nosrydeHbl HayqHbIE Pe3yJIbTaThl TIPOBEIECHHBIX
pabor, pousBe/ieHa NX MateMaTudeckast 00paboTKa ¢
MCTIOJIb30BaHKE CHEINATU3MPOBAHHBIX TIPOTPAMM Jia-
GopaTtopuu.

[laHHble, TTOJTyYeHHBIE B XO/IC TIPAKTUKYMa METO-
JIOM aTOMHO-CUJIOBOI MHUKPOCKOIIMH, TOATBEPIUIN
Hasmure 1e(heKTOB HAHOCTPYKTYPbI MEMOpaH 3pUT-
POIUTOB TIPH JJIUTEILHOM XPaHEHUH IOHOPCKOI apu-
TPOIUTAPHON B3BeCH, a TaKKe IPU JIeUCTBUU TOKCH-
HOB Ha MeMOpaHbI 3PUTPOLUTOB. Pe3ysbraThl
NPUMEHEHUsT KATHOPOBAHHON 3JIEKTPOTIOPAINH, KAK
BU/IHO M3 KNHETUUYECKUX KPUBBIX (pUC. 4), CBUIETEb-
crBoBasin 06 3PHEKTUBHOCTH MeTOo/Ia OOHAPYIKEHIST
CKPBITBIX MOBPEKACHUN MeMOPaH 3PUTPOIUTOB T10-
cJie IUCTBUSA MUOPEJIaKCaHTa U YJIBTPa(hroIeTOBOTO
nasydeHns. Knnetnka KOHIEHTPAIUN TIPOU3BOTHBIX
reMOrJIOONHA, OJTyYeHHAST METO/IOM CIIEKTPOGOTOME-
TPUH, JIEMOHCTPUPOBAJIA HAPACTAHIE METTEMOTJIOON-
HEMWHU TIPU JIEHCTBUM HUTPATOB.

Ha saxiounreibHOM 3aHATHH ObLIN 00CYKIe-
HBI PE3YJIBTAThI, OJyYeHHBIE KAXKBIM CTY/IEHTOM, U
MIPOBEJICH CPAaBHUTEBHBIN AHAJIN3 ITUX PE3yJbTa-
TOB. [Ipu 0OCY/KIEHUY CTYAEHTHI OTMETUIIH, YTO OC-
BOCHHBIC B XO/I€ MPAKTUKYMAa METO/IbI U TIOJTyYaeMble
C UX TIOMOIIIBIO JTAHHBIEC UMEIOT MIMPOKNE MTEPCIIEKTH-
BbI B MEJIUITMHCKOM TMATHOCTHUKE.

B opranmsanuu u nposegeHun IIpaxtukyma
AKTUBHOE yYacTue TPUHUMAJIU BeAYIINN HAyYHBIN
corpynank HUUM OP, nokrop usuko-maTemarnye-
ckux HayK, mpodeccop E. K. Kosnosa u crapmmii Ha-
yunblii corpyauuk HUIM OP kanauaar 6uosornyec-
kux Hayk B. A. CepryHosa.

3akiaoueHue

[IpoBenennniit [IpakTuky™M oTIMYaiCsS OT Tpa-
JIMIIHOHHBIX METOI0B OOYUYEHUST T€M, YTO OCHOBHOU
IEJbI0 CTaBUJI TOJYYEHWE HAYYHBIX PE3YJbTaTOB
cTyzieHTaMu. B maHHOW cTarhe MPUBEACHBI JIUIID
MPUMEPBI OT/JICTBHBIX PE3YJIBTATOB BBITOJTHEHHBIX
pabot. Kaxast pabota TpeboBaia BBIIOJHEHUS Psijia
B3aMMO3aBUCUMBIX TIOCJIE/IOBATEIBHBIX OMEPallnii 1
MOJIy4EHUS TI€JIOTO KOMILJIEKCa KOHEYHBIX OICHOY-
HBIX BeJn4yWH. Hampumep, KOHIEHTPallMOHHBIE U
BPEMEHHBIC 3aBUCHMOCTH 3apPOXKAEHUS JIOKAJIbHBIX
HaHo/e(heKToB MeMOpaH, BpeEMEHHbIE U JI030BbIe 3a-
BUCUMOCTH 00Pa30BaHUsT METTEMOTJIOONHA pU 00-
aydenuu Kposu YO, nosyyenvie ceMeiicTBa KHHETH-
YeCKUX KPWBBIX TPU [JEWCTBUM HAa KPOBb
MUOPETAKCAHTOB ¥ MOHOB TSKEJBIX MeTasioB. [Ipu
3TOM B KaXXJOH paboTe 3aaBajiiCh MEPCOHATbHBIE
HavyaJIbHBIE yCJIOBUSA dKcrepuMenTa. [loaTomy Kaxk-
JIbIA CTYJICHT BBITTOJIHAJ 3a/laHA€ CAMOCTOATENBHO U
MOJTyYas JIMYHBINA PEe3YJIbTaT.

Professor E. K. Kozlova, PhD/DSci (Physics &
Mathematics), Leading Scientist, and and V. A. Sergunova,
PhD, Senior Scientist, actively contributed to the
organization and conducting the Practicum.

Conclusion

Described Student's Practicum differed from
the traditional methods of teaching because its main
aim was to gain research experience through the
obtaining scientific results. This paper contains
examples of various results of the performed course.
Each work required performing the number of inter-
dependent sequential operations and obtaining a
whole complex of final evaluated variables. As exam-
ples, the concentration and time dependences of ori-
gin of the local membranes nanoscale defects, time
and dose dependences of methemoglobin formation
during UV irradiation of blood, a family of kinetic
curves under the action of muscle relaxants and
heavy metal ions on blood were determined during
the course of education. Moreover, for each study
individual initial experimental conditions were thor-
oughly set up. Therefore, each student performed the
task by himself, independently, and gained personal
experience to obtain the specific results.

On May 11, 2016 the Scientific Student
Conference at the Department of Medical and
Biological Physics of Sechenov First Moscow State
Medical University was held, where all students pre-
sented the results of their works.

Students noted that techniques acquired dur-
ing Practicum and data obtained by employed meth-
ods exhibited broad perspectives for medical diag-
nostics. The conference was attended by
representatives of the University administration and
students of biophysics, biochemistry, bioengineering,
biotechnology specialties and other related fields.
The conference was very successful.

11 mas 2016 roza Ha kadeape MeUIIMHCKOI 1 G-
osornueckoii pusuku [lepporo MIMY um. 1. M. Ce-
vyenoBa npomuia Hayunas crynenyeckas xondepen-
151, Ha KOTOPOii Bee cTynentsl MBM-4 BbicTymmm ¢
JOKJIAIAMU, TIOCBSIIIIEHHBIMU PE3yJIbTaTaM CBOei pa-
60t1b1. CTyJIEHTBI OTMETUJIN, YTO OCBOEHHBIE B XOJI€
MPAKTUKYMa METObI U [OJyJaeMble C UX TIOMOII[IO
JIAHHbIE UMEIOT MIMPOKKE TTePCHEKTUBBI B MeAUIINH-
cKol imarsocTuke. Ha koHdepertmm npucyTcTBoBa-
JIN TIPEACTABUTENN PYKOBOJCTBA YHUBEPCUTETA U
CTYJEHTBI CllelaJbHOCTel OrodusnKa, OMOXUMMUS,
OUOUHIKEHEPUST, OMOTEXHOJIOTUS U JPYTUX CMEKHBIX
crienuasibHocTeit. Kondeperius npotia ¢ 6oJbImm
YCIIEXOM.
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XpoHUKa

IIpuriamenue K yyactuio B KoH(epeHIHH

Invitation to Participate in the Conference
«Life Support in Critical States» (in Rus)

«J/Kusneodecneuenne IIpH KPUTHYECKHUX COCTOSHUAX»

Hoporue kosurern!

[Ipurnamaio Bac mpuHATb ydyacTue B €XKeroHOMN
XVIII Beepoceniickoit KoH(MEpeHINN ¢ MeKIyHAPOJHBIM
yuactieM «;KusneobecrieueHue mpu KPUTUYECKUX COCTOSI-
HUAX>, KOTOPYIO poBo-auT HU obmieil peaHrMaToIorim
um. B. A. Herosckoro.

AHeCTe3noI0TnsA-PeaHnMaTo 0TS — 3TO OTPACIIb Me-
JIMIIMHBI, KOTOPasi UMeeT OTPOMHOE 3HAYeHUE B HAIIMOHAIb-
HOM 371paBooxpaHenuu. Haa koHdepeHnns aBigercs 3Ha-
YUMbIM COOBITUEM B HAYYHOM MUPE, OObEIUHSIOIIM YMbI
JIYUIIIUX OTEYECTBEHHBIX U 3aPYOEKHBIX CIIEIUATUCTOB ISt
OCBEIIeHUsT OCTPBIX BOIIPOCOB aHECTE3NOJIOTUN U PeaHnMa-
TOJIOTUN M HAXOXKIAEHUS IIyTel pelieHns aKTyaabHbIX MPO-
6JeM B JIaHHOW OTpacjay MeAUIUHBL YMCI0 yYyaCTHUKOB
Kongepenyn ypennmumBaeTcs ¢ KaskAbIM TooM. Tak, B
2013 romy B KoH(epeHIMu yuyacTBoBalO 418 uesoBek, B
2014 roxy — 497, a B 2015 roxy Komndepennuio nocetnsu
592 neneraTa 13 pasIMUYHBIX PernOHOB Poccun 1 3apy6eskbs.

Benymime yyensle, pakTudeckue Bpaud, MOJIObIE U
AKTHBHBIE HCCJle/[oBaTesn BRICTYIAT Ha KoHdepenmm ¢ ak-
TYAJIbHBIMU JIOKJIAJIAME 1 JIEKIIUAMU. Ba)kKHO OTMETHTD, 4TO B
COCTaBJIEHUN [TPOTPAMMbI JAHHOTO MEPOIIPUSATHS MbI OPUEH-
TUPYeMCs He CTOJIBKO Ha JIOJKHOCTH ¥ 3BAaHUS JJOKJIATYIKOB,
CKOJIBKO Ha IIPOPABOTAHHOCTD U KAYECTBO MX UCCJIE0BAHMIA.

Mpsr mmanupyem Briounth XVIII Beepoccuiickyio
KOH(EPEHIIHIO ¢ MEXKIIYHAPOAHBIM yuacTueM «Kusneobecrie-
YyeHMe PU KPUTHYECKUX COCTOSTHUAX> B crcteMy Herpepbis-
Horo Meaunutckoro O6pazosanust (HMO), npezrosarato-
I1Y10 HENPEPBIBHOE COBEPIIEHCTBOBAHME NPO(MECCHOHATLHBIX
3HAHUN, HABBIKOB U YMEHUI B TeueHue Beeil IpodeccroHab-
HOl fiesitesibHOCTU. COOTBETCTBYIOIIUE JIOKYMEHTBI OYIyT 110~
nanbl B MumucreperBo 3upaBooxpanetust PO.

Mecrom niposesienust 18-ii Beepocceniickoit kondepen-
n «;KusneobecrieueHre Ipyu KPUTHYECKUX COCTOSTHUSIX>
BbIOpaH ouH 13 Beaymux BY 3oB Haeii crpatbt — Poccwmii-
CKasl aKajJleMUsi HaPOIHOIO XO3sCTBA U TOCCIYKObI MPU
ITpesunente PM. ot koMIuieke Ha ipoctiekte Bepraacko-
r0 MAKCHMAJILHO TIPUCTIOCOOJIEH JIUISI IPOBEIEHUsT KPYITHBIX
HAYYHBIX (DOPYMOB, MMeeT Pa3BUTYI0 HUHMPACTPYKTYPY U
yI06HO pactiosioxken. HaydHbIM opraHu3aTopoM KoHbepeH-
uu sipisiercst HayuHo-uccie1oBaTesibcKuil. MHCTUTYT 00-
mieit peanumarosiornn nmenu B. A. Herosckoro. Opranusa-
IIUOHHO-TEXHUYECKUMI BOIPOCAMU 3aHMMAETCS KOMITAHMS
«CTO Kourpeccs. M3BecTHble MUPOBbIE TIPOU3BOUTEN ME-

JUIIUHCKOTO 000PYI0BAHUS [IOAESTCS CBOUMU TIOCJIEAHUMU
pas3paboTKaMK Ha BHICTABKE [PH KOH(MEPEHIHN.

Hapnerocy na Barry noaziepkKy U Halry COBMECTHYIO
I0I0TBOPHYIO pabory B pamkax Konde-penrun. Ysepew,
YTO MHOTOJICTHSSA TPAUIINUA YCIICIITHOTO [TPOBEICHI JIAHHO-
IO MEPOIPHUATHS COXPAHUTCS HA JIOJTUE TO/bI U ITOMOXKET
HAM COBMECTHBIMU YCUJIMSIMM U3 TOZIA B TOJ] TOBBIIIATD YPO-
BEHb HAIIMOHAJILHOTO 3/IPABOOXPAHEHNS.

[lo Bcrpeun Ha 18-o0it Beepoccuiickoit kondepeniym ¢
MEKIYHAPOJHBIM yuacTueM «KusHeobecrieueHre mpu Kpu-
THUYECKUX COCTOSTHUAX> !

C yBakeHuem,

Hayunbiii pykoBogutens HUU

o6meil peanumarosiornu uM. B. A. Herosckoro
Jlaypeat npemuu IlpaBurenscrea PD,
3acay:keHHbli AesaTenb Hayku PD,
3acay:cennsiii Bpay PD,

Jlaypeart nepsoii HanmonaibHol IlpemMun
ayuymmM Bpayam Poccuu «IIpusBanues,
wieH-koppecnongent PAH

JIOKTOP MEMIIMHCKUX HayK, npodeccop
Buxrop BacuibeBuy Mopo3s

OBINAA PEAHMMATOAOTI WS, 2016, 12; 4
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E:xeromnas 18- Becepoccuiickas koHdepeHnus
C MEKIYHAPO/IHBIM YYaCTHEM
«/KN3HEOBECIIEYEHINE

TP KPUTNYECKHUX COCTOAHUAX >
npoiiger 1—2 nexadps 2016 r.

B Poccuiickoii akajieMun HapoOJHOTO X034iiCTBa
U TOCY/IAPCTBEHHOI CIIy;KObI

npu IIpesunente P® (PAHX u I'C) o aznpecy:

np. Bepuazackoro, 84
(crannusa merpo «IOro-3anagnas» ).

CPOK IIOJAYU TE3NCOB 1 3AAABOK HA /10-
KJAIDBI — 10 25 ABI'YCTA 2016 1.

Marepuansl KoHpepeHn OyAyT OMyOJIMKOBAHbI B
Buzie COOPHUKA.

IIpaBuia mojaun Te3ucoB Ha caiite http://spasti-
zhizn.ru/.

Kosnuectso Tesucos or 1 yuactauka — e Gosiee 3.

Yuacmue e pabome xongepenyuu 803moxucHo 6 hopmax:

1. Tesucobl u yCTHBII JOKIAL.

2. Ily6imkanus Tesancos 6e3 JoKIaa.

Ilodpobnas ungopmayus o xongepenyuu npedcmasie-
na Ha catime http;//spasti-zhizn.ru/

ITo Bompocam y4yactus B Hay4HOU TIpOTrpaMMe KoHde-
peHImy mpochba 06pamaThes B HayYHO-OPraHu3anOHHbII
ornen HUN obmeii peanumarosiorun um. B. A. Heroscko-
ro: Ten/dakc: +7 (495) 650-96-77; e-mail: or org@mail.ru,
niiorramn@niiorramn.ru

ITo opraHu3aIOHHBIM BOTIPOCAM y4acTusl B KOH(e-
peHIuy (PerucTpanus, oOrara yIacTus, TPOKUBAHIE, 3aKa3
TypUCTUYECKUX ycayr) obpamiarbest B kommnanuio «CTO
Konrpece» k mpoekrao-my Menezzkepy, Jumuu OGyxoBoii:
el +7 (495) 646-01-55 106. 140; e-mail: lobuhova@ctogroup.ru

IMPEABAPUTEJIbHAS ITIPOTPAMMA

CeKI1OHHbIE 3aceqaHus:

«OCTPAA JBIXATEJIbHAA HEJIOCTATOY-
HOCTDb 1 UBJI»

Modepamoput: 0. m. 1. A. B. Bracenxo (Mocksa), npog.
A. A. Epemenxo (Mockea)

«OCTPBIE PACCTPOMCTBA TEMOJIMHAMMKI»

Modepamopvi: 0. m . JI. A. Kpuuesckuu (Mockea),
npo. A. I. Asoposcruii (Mockea)

«COBPEMEHHDBIE JOCTMKEHVA B AHECTE-
3MOJIOTO-PEAHUMATOJIOTMYECKOM OBECIIE-
YEHUU OITEPATVBHBIX BMEIITATEJILCTB»

Modepamopui: npogh. B. B. Jluxeanuee (Mockea), npog.
E. A. Cnupudonosa (Mockea)

«HOBEMIINE JIOCTUXEHNA B 9KCTPAKOP-
[IOPAJIbHOM JIETOKCUKALIUW. OCTPBLIE OTPAB-
JIEHU >

Modepamopvi: 0. m. n. C. E. Xopowunos (Mockea),
npo. P. H. Axanaee (Tawxenm, Ys6exucman), npog. I. A. Jlu-
sanos (Canxm-Ilemepoypez)

«TPABMA 1 KPOBOIIOTEPSI»

Modepamopwi: 0. m. n. H. A. Kapnyn (Mockea), 0. m. 1.
T. B. Cmenas (Mocksa), k. m. n. A. K. Illabanos (Mockea)

«HOBDBIE HATTPABJIEHUA B JMMATHOCTUKE,
JEYEHUUN U MTPODOUJAKTUKE MHOEKIMOH-

HBIX OCJIOJKHEHMI 1P KPUTUYECKUX CO-
CTOAHUAX>

Mooepamopui: npogp. H B. Benobopodosa (Mockea),
0. m. 1. A. H. Kysoenes (Mockea)

«[TPOBJIEMA TEMOCTA3A B AHECTE3MOJIO-
T'MU-PEAHUMATOJIOTU >

Modepamopuoi: npogp. E. A. Cnupudonosa (Mockea), npog.
I M. Iancmsn (Mockea), 0. m. 1. A. IO. Bynanos (Mockea)

CoBMecTHbIe 3aceIaHus:

3ACEJAHUE «OBHIECTBA 11O M3YYEHUMIO
ITOKA (POCCHA)»

Modepamopwi: npo. B. M. ITucapes (Mocksa), k. m. 1.
10. B. Jlyseanos (Mocksa)

O6pasoBarenbiblii Kype coBMecTHO ¢ HarmonaabHbiM
coeroM 110 peannmain «AJITOPUTMBI EBPOIIET-
CKOT'O COBETA 11O PEAHUMAIIMU (2015 1.)».

Mooepamop: 0. m. u. A. H. Kysoenes (Mocksa)

JIEKIIMOHHBIN IIUKJT:

N. A. Asmionuna. JKusneobecriedrBarorime (hyHKIMNT
opranusma: [ioranue.

M. II. Aspymenko. [ToctpeannmMaiiontbie TOBPeX-
JIeHUS] CTPYKTYPbl MO3ra: JIMHAMUKA, MEXaHU3MBbI, 3aKOHO-
MEPHOCTH

H. B. Besobopoaosa. Hoble aHTHOMOTUKY [IJIsA JI€ue-
HUS Cercuca.

. T. Bo6purckas. [emoTpancdysust: TIOKasaHust U alb-
TEPHATHUBBI.

A. B. Biacenko. Kak nactpanBatb pecriipaTop 1 Ha 4TO
opueHTupoBarbes npu jgedennu O/[H pasimunoro renesa?

A. A. Epemenko. CoBpemennasi uHgy3noHHO-TPAHC-
(ysuonnas teparusi.

H. A. Kapnyn. nTencushoe jieuenuie TsoKeIoOH code-
TaHHOU TPaBMBbL.

JI. A. Kpuuesckuii. UpecruiieBo/iHasi 9X0Kaprorpa-
(bus B anecre3nonOrnn-peaHMaTONOT UK.

A. H. Kysosnes. CoBpementbie TOAXO/bI K JIEYEHUIO
HO30KOMMAJIbHON ITHEBMOHUM.

B. B. Jluxsanues. [Tpo6iema cepaedytoii HepocTaTou-
HOCTU B HEKap[UaJIbHOI XUPYPTUH: €CThb JIM <CBET B KOHIIE
TOHHEJISA?>

M. A. JlockytHukoB. TpombosnTuueckast Tepanusi B
JIEYEHHU OCTPBIX HAPYIIEHUI MO3TOBOIO KPOBOOOPAIIEHUSI.

A. M. OBeukun. XpoHUYECKUI TTOCJIEOTIEPATTMOHHBIIT
6OJIEBOI CH/IPOM KaK ITPo0JIeMa COBPEMEHHOI XUPYPIUHL.

C. A. llepenesuiia. Kputudeckue cocTosiHUS B iepruHa-
TOJIOTHH.

T. B. Cmenad. Jleunts He 60s1e3Hb, a 60bHOTO. [eHeTH-
Ka B PEaHNMAaTOJIOTHH.

E. A. CiiupuzmonoBa. Konrposb cuctembl reMocTasa B
MHTPAOIIEPAIIMOHHOM U MTOCTONEPAIIMOHHOM TIEPUO/IAX.

C. B. Cupuzos. Otenka 6eJKOBO-9HEPreTHYECKO
HE/IOCTATOYHOCTH B KJIMHUKe. [IpUHIMIIBI KIMHUYECKOTro
[TUTAHWS.

C. E. Xopommnos. Ocrpoe 1oyeyHoe TOBPEK/IEHUE:
KOHIIETIIHS, TUarHOCTHKA, JIedeHHe.

A. T. dBopoBckuii. 3amuTa TOJOBHOTO W CIIMHHOTO
MO3ra [1PH OlepaIsX Ha aopTe.

www.reanimatology.com

OBIIAA PEAHMUMATOAOTI WM, 2016, 12; 4



XpoHuKa -

TPEBOBAHUS K O®OPMJIEHUIO TE3NCOB:

@opmam mesucos: 0obeM Te3ncos 1 crpanuiia, mpudt
Times New Roman, kersib 12, T0J1s1: €O BCeX CTOPOH TI0 2 CM.
Tekcr TesucoB Habupaercst 6e3 oTcTyIa ciesa yepes 1 unrep-
BaJI, BHIPABHUBAHUE <TI0 ITUPHHES.

Cmpyxmypa mesucoe (cM. odpasel] — IpUiIoKeHue 3):
repBasi CTpoKa — 3aroJI0BOK (IIPOIMCHBIE OYKBbI (Ge3 Bhlee-
HUST SKUPHBIM HIPUGTOM), TIOCTIE KOTOPOTO C HOBOI CTPOKHU
YKa3bIBAIOTCS (haMUIuu U WHUIMAIBI aBTOpoB. Ha cremyio-
Il CTPOKE CJIe/yeT yKa3aTh Ha3BaHue yupexeHust (6e3 yka-
3aHsT Kaderpsl WK OT/IENA) ¢ YKa3aHUeM ropojia, B KOTOPOM
OHO HaxoxuTcst. Eciti aBropbl paboTaloT B Pa3HbIX yupeskiie-
HUSIX, 9TO JIOJDKHO ObITh 0TMeueHO Tudpamu (1, 2 u T.1.) 1o-
cJie haMIIn COOTBETCTBYIONIETO aBTOpA. Ilepest TekcToM Te-
3HCOB JIEJIAETCST TIPOMEKYTOK He Metee ueM B 1 CTPOKy.

CUMBOJIBI ¥ COKpAIIIEHNs] HEOOXOAUMO PaCII(POBbI-
BaTh MPU TIEPBOM UX UCMOJIb30BaHUU. [lOTycKaeTcs: pasme-
IieHre B Tekcre oaHoil tabmuibl. COKpalieHst, UCoib3ye-
Mbl€ TIPU COCTABJIEHUU TaOJINUIl, BBIHOCITCS B IPUMEYaHUe
1ocJe TabJInLbL.

PUCYHKU, JUATPAMMbBI 1 ®OTOI'PA®UU B
TEKCTE HE TOITYCKAIOTCA.

Pasdenvt mesucos (cm. obpasey, — npunodcenue 3): 1eJib
WCCJIEZIOBAHMS, MAaTePUAl U METO/IbI, PE3YJIbTaThl, 3aKJI04e-
Hue (BbIBO/IbI). HarMeHOBaHMS pas3/iesioB BBIICIISIOTCS SKUP-
HBIM [pUGTOM, HabupatTcst 6e3 OTCTYIIA CJIeBa.

Omnpaexa mesucos: Maiin (**.doc, **.docx), copeprka-
Uil Te3uchl, HasbiBaeTcsa (haMUIMel TepBoro asropa 0e3
WHUIIMAJIOB TI0-PyccKu. Eciim oT ofHOTO aBTopa MojaoTcs
HECKOJIbKO TE3MCOB, OHM HyMepyoTcs 1ndpoii, Harpumep,
WBanosl, MBanoB2 u T. 1.

Opeanuszayuonnviil Komumem ocmasisiem 3a cooot npa-
60 OMKJIOHSAMY MEIUCDL, KOMOPbLE HEe COOMBEMCMBYIOM HAYY-
HOLM KpUMepusim t mpebosanusm 0opmieHus.

Obpaseuy, opopmaenuss mesucog

[MPMUMEHEHUE PA3JIMYHBIX METOAUK
[IPU TPYJTHON MHTYBALIMY TPAXEU

Usanos U. U., Epemeena O. A.

KpacHosipckuit KpaeBoil OHKOJIOTHYECKUI IUCTIaHcep
nm. A. V1. Kppokanosckoro, KpacHosipck

Ienp uccneroBaHus: IPOAHATIM3UPOBATD ...
Marepuas 1 METO/IbI: OOCIIEOBAIIH ...
Pe3synbrartsr: ...

3akioyeHue: ...
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O koudepennun
«IIpo6aema Undexiuu npu Kputnueckux CocroaHusax»

On the Conference
«The Problem of Infections in Critical States» (in Rus)

XII Bcepoccuiickast exxeronnasi KOH(pEPEHIUs C
MesKIyHapoaHbIM yuyacTreM «IIpobmema Mudekuun mpu
Kpurtnueckux Cocrosuusix»> (IIpobaema MKC) cocros-
aach B 1—2 urons 2016 r. 8 3nanu HUU obuieii peanuma-
tosiornu uM. B. A. Herosckoro (HMIMOP) B Mockse.

Tema kondepeniu. OcHOBHOIT TeMOIT KOH(epeHIH
[Ipobnema KC B 2016 romy 6bu1 Bei6pan CEIICUC, Tak
Kak ceifyac B MEKIyHAPOJHOM MEIUIIUHCKOM COOOIIECTBE
HACTYIIUJI OYePETHOIT ATAIl TePEOCMbICTIEHUST U TEPMUHOJIO-
TUYECKOTO TIEPECMOTPA OIIPe/IeIeH ST, KITacCUbUKAIINH 1 Psi-
J1a KPUTEPUEB CETICUCA.

Vuacrauku koHdepenuu. B kondepeniy npuHsiim
yuacrue 6osiee 250 Bpaueil pasHbIX CIIEIHAILHOCTEN, HayY-
HBIX COTPYIHUKOB, YUEHDIX, ACTTUPAHTOB U OPJAUHATOPOB U3
Mocksbt — 70%, Mockosckoii obmactu (Basaixa, PeyTos,
OmuniioBo u zip. ) — 8%, Cankr-IlerepOypra u Apyrux ropo-
noB Poccuu (Opaa, Boponeska, Camapoi, Exkarepun6ypra,
[Tepmu, Kamununrpaga) — 18%, peciybuku Bamkoproc-
taH, a Takke Oneccwl (Ykpanna), Camapkanza, TamkeHTa
(¥36ekucran) (dboro 1). Ha cummosuymax u goKIazax tpa-
JUIUOHHO TIPe0bJIaialii aHECTE3UOI0IU-PEaHMATONOTU
(60%), xupypru (18%), nexuarper u Heonarosuoru (18%), B
Macrep-kiacce 0COOEHHO aKTHBHO Y4aCTBOBAIIN CIIEI[ATIU-
CTBI B 00JIACTH KJIMHUYECKOH MUKPOOUOIOrUH, abopaTtop-
HOIl IMarHOCTUKY, KITMHUYIECKON (hapMaKOJJIOTHH, TATOJIOTH-
4yecKoil (hU3NOJIOTUN U JIPYTHUX.

Conepskanue koHdepernuu. Pabora koHbepeHImun
Havasiach ¢ uHTepaktuBHoro cumiosunyma «CEIICHCs. B
JIOKJIajie JI. M. H., ipodeccopa, 3aB. Jaboparopueil MeTabo-
sm3Ma kputudeckux cocrossuuit HUMOP H. B. Beno6opo-
noBoii «Cercuc 2016 — 9BOJIIOIM B3IJISI0B» ITOKa3aH [1aTO-
mopdo3 artoro cocrosiuusa, (doro 2). Ilokaszano, kak
IBOJTIONUST HAYYHBIX 3HAHUN O MIPUPOJIE U UeIOBEKe, TPO-
Tpecc MeIUIUHBI U PEAHUMATOJIOTUHU COTIPOBOKIAIOTCS POC-
TOM aKTYaJbHOCTH CENCUca [Jisi OOJIbHBIX, HAXOMSIIUXCS B
PEAHNMAITHOHHBIX OT/Ie/ieHusiX. OdYepueHbl HepeleHHbIe BO-
TIPOCHI M «3arajIki» CETICUCA, TIPECTABIEHbI HOBbIE PE3YJIb-
TaThl COOCTBEHHBIX HCCIIENOBAHUI POJI APOMATUYECKIX MI-
KPOOHBIX METabOJIUTOB, YETKO 0O03HAYECHBI TIEPCIIEKTUBHBIE
HaIpaBJICHU HAYYHOTO ITOUCKA. B 1okiaze 1. M. H., 3aB. J1a-
Gopatopuell KIMHUYECKOH MaTo()U3nONOru KPUTUYECKUX
cocroguuniit HUMOP A. H. Kysosnesa «Cericuc-3: HoBble
MesKLyHapOaHbIe KpuTepui» (PoTo 2) GbIIN TIPEACTaBICHDI
PEKOMEHJIAIIAN 0 INATHOCTUKE CETICUCA, TPUHSITHIE MEXKIY-
HAPOJHBIM COOOIIECTBOM U BIIEPBBIE OITyOJIMKOBaHHbIE B (he-
Bpasie 2016 roxa. /lokmaguukom aH KPUTUYECKWIT anaIn3
HEKOTOPBIX MOJIOKEHUH U TEPMUHOB, HO OTMEYEHO, YTO Pa3-
HOOOpa3ye MHEHUH U TPAKTOBOK B OIIPE/IE/IEHIH CEIChca He
JIOJIKHBI ITPETIITCTBOBATH B3AUMOIIOHIMAHUIO B OI[EHKE Yac-
TOTBI M TSIPKECTH CETICHCA HA MEXKTYHAPOIHOM ITPOCTPAHCTBE.
A 3TO IOCTUTAETCSI JIUTITH TTPU YCIOBUH, KOT/IA CIIETTHATTICTbI-

PEaHMMATOJIOTH B PAa3HBIX CTPAHAX PYKOBOJICTBYIOTCS B CBO-
eit pabore obuienpunsTeivu kputepusimi. A. H. Kysosiies
[IPU3BAJT AY[IUTOPUIO AKTUBHO CJIC[UTHh 33 Pe3yJbraTaMu
IIPUMEHEHMS HOBBIX MO/IXO/IOB B JIMATHOCTHKE cericuca. B
cBoeM nokraze A. H. KysosiieB Takske oTMETHII, 4TO Psiji 3a-
PYOEKHBIX aBTOPOB MPEJIATAlOT BAPUAHT YKOPOUEHHOW U
6bictpoii mkasibl QSOFA, 0/iHAKO [IPaKTHYECKast 3SHAYUMOCTh
qSOFA noka masio ngyuena. Cieyonmii JOKII4NK K. M. H.
N. A. KypMyKOB ITpe/ICTaBUI KIMHUYECKUI OIIBIT TPUMEHe-
nus mkansl gSOFA B otnenennu peanumarosiorun POHIL
um. H.H. Broxuna.

B paMkax MHTEpaKTMBHOrO CHMIO3UYyMa <«AHTHMMU-
KPOOHast Tepalvist> TIPECTABIEHBI JIOKJIAIbI, OCBSIIEHHbIE
MOUCKy 3(hGEKTUBHBIX Mep 60PHOBI ¢ HO30KOMHUAIbHBIMU
nnbexmamu. Hapsay ¢ pesyisrataMyn MeK/IyHApOAHBIX U
COOCTBEHHDBIX HCCJIEN0BAHUI JIEMOHCTPUPOBAIUCH OT/IE/b-
Hble KJIMHUYECKHE CJIy4an, B TOM YHCJIe — 10 BOIPOCAM Jie-
YeHMsI MHBa3UBHBIX MUKO30B. Ocoboe BHUMaHKE B 06CYKie-
HUU ObLIIO YIEJIEHO MOJIOKUTENLHOMY OIIBITY BHEIPEHUSI
crpaterun KoHTposs antuMukpobnoii tepanuu (CKAT) B
HMXII um. H. U. [Tuporosa (3aB. peanuMaIiiOHHbIM OT/Ie-
snenueM, k. M. H. B. I [ycapoB), u npuHIUITNATIBHO HOBBIM
aHTHOMoTHKaM, KoTopble yske B 2016—2017 rr. umeior mep-
CIIEKTUBY HOIOJHUTH apCeHANl KIMHUYECKUX aHTUMUKPOO-
HBIX TIPENapaToB B PeaHNMAIMOHHBIX OT/e/IeHnsIX (1podec-
cop H. B. Beso6opoosa).

ITo npobisieMe UHMEKIMU B HEOHATOJOTUU YYACTHU-
KaM KOH(bepeHI1K ObLIN [TPE/ICTABIEHbI CJIE/LYIOIINE J0KIa-
1ol «Monutopunr nHdexiun y HoBoposkaenubix B OPUJI»
(C. A. Tlepenenuna); «Hekpornieckuii SHTEPOKOJIUT Y He-
JIOHOILEHHBIX: 11po0JieMbl 1 gocTizkerus> (O. I. Mokpyiiu-
Ha), «ITpobsema uHpEKIMN B HeOHATANIBHON HePPOIOrun»
(O.JI. Yyrynosa)

B IIporpamme KoHbepeHInu BliepBbie ObLI OPraHnu30-
Ban cumnosuyM «Mudexuus u ITHC», rae ocoboe BHIMMA-
Hute ObLIO OTBEIEHO OPraHHOW AUCHYHKIMU MO3ra U Hapy-
HIEHUSIM MEHTAJIBHOTO cTaryca y GosibHbiX ¢ cercrucoM. C
noksagom «Cercuc-accoruupoBannuas aHiedaaonaTus
(SAE) — kparkuii 0630p 1mpobiembi» BeicTynuia M. B. Oc-
TpoBa. Hapsamy ¢ MeXIyHapoJHBIMU JaHHBIMU B JOKJIaJe
npezicTaBaeHa MHGOpPMaIMs O MePBLIX Pe3yJIbTaTax dKCIe-
PUMEHTAJIBHBIX ¥ TOUCKOBBIX KIMHUYECKUX MCCIIEI0BAHNI,
kotopblie mpoBojstcss B HUMOP B uzydyenuu mexanusmon
SAE. B noknane A. A. Xosmna o6 anmenTuueckoi sxmeda-
Jionaty MHGEKIMOHHOTO TeHe3a JIaHbl KOHKPETHBIE aJro-
PUTMBI IMATHOCTUKH U JiedeHus1. B peKoMeH/[alusX 110 ONTH-
MaJIbHOMY BBIGODPY IIPOTHBOCYIOPOKHOTO Iperapara jiaHa
nHboOpMaIMg O BaJIbIIPOeBOil KucjaoTe (KoHByJekce). [lan-
HbIE O JINArHOCTIYECKON POJIM TIPOKATIBIIMTOHNHA TIPU TSIKe-
JI0ii couetanHoi TpaBMe Obuin tpezcTaBietbl O. A. [peben-
YUKOBBIM. OJKMBJIEHHYIO JMCKYCCHIO BBI3BAJI JIOKJIA/L
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las s

®oro 1. MpuBercTBeHHOE OGpanieHue 1. M. H, npodeccopa, 3aseayoniero kadenpoii anecresuonorni-peanumarosnorun 1YB

HMIIX um. H. 1. IIuporosa M3 P® M. H. 3amsiTuna K roctsiM 1 yyactaukam kondepennnu <IIpodaema MKC».

CEMNCUC
Ho8ble Memdyuapoﬁuue
Kpumepuu (Sepsis-3)

KY308/1E8 Apmem Huxonoesu™

Doro 2. BoicTyIuIeHHE JOKIAYMKOB 1. M. H., npodeccopa H. B. BeroGopoaosoii u 1. m. H. A. H. Kysosinesa.

podeccopa 0. f. Benreposa 110 kpaiiHe akTyaJibHOMY BO-
npocy «Otek 1 HabyXaHUe rOJOBHOTO MO3Ta [PU HeWPOUH-
bex1msax»>, B x071€ 06CYsKACHIA KOTOPOTO yYaCTHUKN KOH(De-
PEHIIMM  TOJIYYWJM  MCYEPIBIBAIOIINE  OTBETHl  HA
MHTEpeCcyolne X BOIPOChL. AyIUTOPHS Bpaueii-peaHnma-
TOJIOFOB ¢ OOJIBLIUM UHTEPECOM BCTPETUJIA PE3YJIBTAThI UC-
CJIe/IOBAHUS, MHUIIMUPOBAHHOTO ¥ ITPOBEJIEHHOTO MEJICECT-
pamu 8 HMXIT um. H. Y. Tuporosa. C pokiagom «Bopbda
C KaTeTep-acCOMNPOBAHHBIMU UHMEKIIUAMU: POJIb MeIcec-
Tpbl» BoicTynuia A. V. [TuBkuna.

Ha xondepenimm peraaics Takke MpaKTHYECKIe BO-
npocsl B hopmare MacTep-Kiaacca, KOTOPBIH CIIY;KUT TLIO-
MIA/IKOH 71 JKUBOTO JIMAJIOTA KJIMHUIIMCTOB U CIIEIHAJIIC-
TOB 10 JlabopaTtopHoii auarHocruke. Ha Hem obcysxaainuch
[PAKTUYECKUE BOIPOCHI JTAGOPATOPHOTO MOHUTOPMHTA UH-
(bexnmonHoro MpoIIEcCa y XUPYPrUUECKUX U PeaHUMAIIMOH-
HBIX OOJIBHBIX, BOIIPOCHI OIITHMU3AIIMS U OPraHU3aIst J1abo-
pPaTOpPHOIl  IMAarHOCTUKH;  [POBOAMJIOCH  CPaBHEHHE
JIMATHOCTYECKON 3HAYUMOCTU COBPEMEHHBIX OMOMAPKEPOB,
B TOM uucJie — ¢ pasbopOM KOHKDPETHBIX KJIMHIYECKUX Ha-
6urtoieHuii. J[eMOHCTPUPOBAJIOCH COOTBETCTBYIOIIIEE Tabopa-
TopHoe 06opynoBatue (boro 3a).

bBeccmennbiii Bemymuii Mactep-KJaaccoB B paMKax
KoH(pepeHIK B Tedenne Beex 12 et k. 6. 1., E. A. Yepues-
ckast (HUMOP) npogemoncTprpoBasia MpakTHYeCcKyIo 3Ha-

YUMOCTD AITOPUTMA AHTUMUKPOOHOI Teparnuu, pa3paboTaH-

Horo B HUMOP u uspannoro B Bujie MeTogndecknx pexo-
MEH/IAIUI, OCHOBAHHOTO HA MOHUTOPKHTE OUOMapKepa mpo-
KaJIBIIUTOHUHA, & TAKKe BO3MOKHOCTU JIONOJHUTEIHHOTO
onpezenenust Geaka S100B u yposueit JTHK npo6iemHbIx
Bo36yutreneii (horo 30).

B sIpKOM BBICTYIUIEHHHU BEYIIErO CleUaIucTa B 06-
gactu jnaboparophoil auarHoctuku M. [ Bepumnunoit
(UKD ¢ nosmknmHukoit Yipasienus aeinamu IIpesunenra
P®), 6bu11 IOAHATHL HAUOOJIEE AKTYAIbHbIE BOIIPOCHI OpTra-
HU3ALUK COBPEMEHHOI1 J1TabopaTOpHOii C/ysKObI, BBIGOP OII-
TUMAJIBHBIX METO/IUK JJIS TIOCTPOEHUS IMATHOCTUYECKUX aJl-
rOPpUTMOB B MHOTOIPOMUIbHBIX craiuoHapax. Ocoboe
BHUMaHUe ObLIIO YEJIEHO MOJIEKYJISIPHBIM METO/IAM [IMATHO-
CTUKM KaK CaMbIM IIE€PCIEKTHUBHBIM ¥ BOCTPEOOBAHHBIM Ha
CeroAHsANIHMIA eHb. Ha orbite MHOTO/IETHEN paboThI pojie-
MOHCTPHPOBAHbI IPEUMYIIECTBA KOJIMYECTBEHHOTO TECTa HA
HPOKAJIBIUTOHUH JJIsI YIIPABJIEHMsI aHTUMUKPOOHOIT Tepa-
nueil y centuueckux GoJbHbIX. B 1poorkeHie TeMbl ObLI
npezictasien gokyazn B. A. Pomanosoii (IVIKDB Ne6) ¢ kim-
HUYECKUMU CJIy4asiMU, WJUIIOCTPUPYIONMMU HCIIOJIb30Ba-
Hue psia GHoMapKepoB MH(BEKIUK Y HEJOHOIIEHHBIX JleTel
KaK TIAI[IEHTOB CAMOT'0 BBICOKOTO PHCKa 10 MHQEKIUU. X0-
TEJI0CHh ObI OTMETHUTH BBICTYILIEHUSI AHECTE3UOIOTOB-PEaH -
marosioros O. A. Tpebenunkosa (HUMOP) u A. @. Jlonaru-
ma (I'bY3 MOHUKU um. M. @. Bragumupckoro),
coziepsKalye IeHHbIe PEKOMEH/IAINY 110 KJIMHUYECKON MH-
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Dorto 3. BoicTaBKa COBPEMEHHOTO 0GOPYAOBAHMUS /ISl TAGOPATOPHOTO MOHUTOPUHIA COCTOSIHUS TSIZKEbIX GOJBHBIX (@); BBICTYII-

JieHue ¢ I0KIaaoM K. 6. H. E. A. Uepuesckoii (6).

TepIpeTanyy TaKMX 1oKasareseil KpOBHU, KaK JIAKTAT, 9JICKT-
posmtel, KOC u ap. B pyTHUHHOI TIPaKTHKe Bpauya-aHEeCTe3H-
ostora. OnbitTom takxke genmiuch V. B. Jimutpuesa (JITKb
Ne13 um H. @. @unatosa), A. B. Puddesns (Siemens).

HMueBnuk xondepennun. Ha Top:kecTBeHHOM OT-
kpoiTu  KoHdepeHnu y4acTHUKOB HPUBETCTBOBAJIN
wileH-koppecnonfentT PAH, nayunbit pykosogurens HI-
NOP noxrop MeauuuHcKuX Hayk, npodeccop B. B. Mo-
P03, IOKTOP MEAUIIMHCKUX HAYK, TTPodeccop, 3aBeyonnii
kadenpsl  aHecte3uwoJsiornu-peanumaronoruun  MYB
HMIIX um. H. 1. TTuporosa M3 PMD M. H. 3amsartuH, oT
MMEHU ¥ 110 NOPYYeHUIo 1pesujienTa HarmonanbHoii Me-
nunHekoi nanatet JI. M. Pomang — ydeHblil cekperapb
Mockosckoro HUW HAXuT 3. A. Couory6 (Doto 1).

Pesyabratel koHbepeniuu. B coorserctuu ¢ IIpo-
rpamMMmoii B 1-it eHb paboThl KOH(EPEHIMU OBLIO IIPOBEAEHO
6 CHMIIO3UYMOB, 3aC/IYIIEHO U OOCYKIEHO 27 JOKIAL0B TI0
pasHbIM 1pobiieMaM UHMEKIUN.

PesysibraTbl MHTEPAKTUBHBIX OIPOCOB YYACTHUKOB
KOH(EPEHIUU B XOJI€ CUMIIO3UYMOB U 0OCYKIEHUsT TOKJIa-
JIOB [TOKA3aJI, YTO:

1) Mexaynapoanyio mkanry SOFA B cBoeit npaktu-
4yecKol pabote ucnosb3yioT Beero 40%., B TO jKe BpeMst ObLIO
JOCTUTHYTO B3aMMOIIOHUMAaHUeE ¢ ayJUTOPUeil B BOIIPOCE O
HEOOXOIUMOCTH TOJIb30BATHCS MESKIYHAPOIHBIME IIKaJIa-
M1, ocoberro SOFA, koTopast oTpakaer CTeleHb OPraHHbIX
ucyHKIMI ¥ 03BOJISIET OOBEKTUBHO OLEHUTD AUHAMUKY
cocTostHusT OOJIBHOTO, TIpocTa B paccuere (cM. http://criti-
care.chat.ru/s-003.html) .

2) 60% Bpadeil CIIpaBeIMBO CUUTAIOT, YTO CETOMHS
naubosiee 3G GhEKTUBHOI MEPOil CIEPIKIUBAHUS POCTA AHTH-
OGUOTUKOPE3UCTEHTHOCTH TOCIIUTAIBHBIX BO30YAUTENEH SIB-
JISIETCSI OTPAHMYEHUE TIPUMEHEHUsT aHTHOUOTUKOB. OHAKO
1o cux 1op 6osiee 40% Bpaueil st otieHKY aphexTUBHOCTH
HA3HAYEHHBIM HAKaHYHe AHTUOUMOTUKAM OPUEHTUPYIOTCS

[IPEUMYIIECTBEHHO HA 110KA3aTe/Ib CHUKEHUS TeMIIepaTypbl
Tesa 6osbHOTO, eme 20% OTAAI0T TPeAnoYTeHNe IMHAMUKE
seiikorurosa. Tecr Ha npoxampiuronun (PCT) menena-
MIPABJIEHHO C HTOM T[EBI0 UCTIONMB3YIOT BCETO JIUIID 7% Bpa-
yeii, B TO BpeMs Kak ToJbko anHamuka PCT B Teuenne 18—
24 yacoB JiedeHust aeT OOBEKTUBHBINA OTBET HA BOIPOC O
HEeOOXOIMMOCTH Ha3HAYEHUSI/CMEHbI aHTUOMOTUKA U O TIpa-
BUJIBHOCTH BHIOOPA aHTUMUKPOOHOTO TIPEIapara.

3) Ilo wacrore oprannbix aguchyukiuii 60% Bpadeii
HazBaIM HauboJIee YACTHIM OPraHOM-MUIIEHbBIO TOYKHU, 3a-
teM — Jierkue (25%), a ITHC — Bcero 8%. B To ke Bpems,
MaciTabHble 3apyOeKHble UCCIIEA0BAHMS OKA3aJIU, YTO
MO3I TIPH CETICUCE TIOBPEKAAETCs HanboJIee YacTo, OHAKO
y GOJIBHBIX B KPUTHYECKOM COCTOSIHIU 3TO He BCEra Peru-
CTpUpyeTcsl B UCTOpUM OOJIE3HU U HE JIEYUTCS IleJIeHa-
[IPABJIEHHO.

Bosiee 100 pabor (craTeii u Te3UCOB), MPUCTAHHBIX B
OprrkomuTteT KoHDepeHuY, BKI0YeHbl B COOPHUK MaTepu-
asioB KoHdepeHInu, KOTOPbIii 3apernctpuposad B Poccuii-
CKOIl KHIJKHOU najiate, uMeer cobcTBeHHblii Homep ISBN
978-5-9906781-0-1, 6aarogapst uemy o1yOJIMKOBaHHbBIE Ma-
Tepuasbl OyJyT JOCTYIHBI B IEHTPAJIbHBIX OUOIMOTEKAX
IIUPOKOMY KPYTY Bpaueii JIJist IPOYTEH ST U IIUTUPOBAHMS.

3akmouenne. ndopmarus o KoHdepeHIun Tpajm-
IIMOHHO pPa3Meraercss Ha WHGOPMAIMOHHON T1aTdhopme
PyccKoro MeMIMHCKOTrO cepBepa, Oaroaapst 4eMy JOoCTyIi-
Ha IUPOKOMY Kpyry Bpadyeil, a takxke Ha caiite HUMOP
www.niiorramn.ru . OpraHusaTopsi ¢ 6J1aroapHOCTBIO K-
MYT HPEJIOKEHMS] U UHUIIMATUBBI [J1s1 Oy 1y IIuX KOH(pepeH-
it 1o ipo6uieme K C, nipuciianHble YnTaTeIsIMK HA 10YTY
oprrkomurera problema-x@yandex.ru.

Ioarorosieno o MaTepuaiaM, NpeJOCTABIEHHBIM
npodeccopom H. B. BeanoGoponosoit
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O HayuHO-npaKTHYeCKOil KoHpepennuu <IIpo6eMpl U IePCIEeKTUBBI PA3BUTHUS
aHeCTe3UOJIOTHH-PEaHNMaTOJIOTHH U KJIUHNYECKOIl TOKCUKOJIOTHH»

On the Scientific-and-Practical Conference «Problems and Prospects
of Anesthesiology and Critical Care Medicine and Clinical Toxicology» (in Rus)

OpranusaTopbl HAyYHO-IIPAKTUYECKON KOH(bepeHIInn
«ITpobsieMbl 1 TIEPCIIEKTUBDI PA3BUTHS AHECTE3UOTIOTHN-Pe-
AHUMATOJIOTMU W KJIWMHUYECKON TOKCHUKOJIOTUM»: Accoliya-
s Anecresnonoros- Peanumarosioros Ysbekucrana, Kage-
JIPBI
AHECTE3UOJIOTUN U WHTEHCUBHOU Tepanuu TalkeHTCKOro

AHECTE3UOJIOTUM W PEAHUMATOJOTHH, [IeTCKOI
MHCTUTYTA YCOBEPIIEHCTBOBAHUS Bpaueli, Byxapckuii rocy-
JIAPCTBEHHBIN MeMIIMHCKII nHCTUTYT. KoHbepeHnus mpo-
xommna 28—29 anpesns 2016 roga B apeBHeiileM Topoje
Cpenneit Asun — Byxape B KoHrpecc-1ieHTpe TOCTUHHUIIBI
«I'pany Byxapas.

enp xoHDepeHIUH: COBEPIIEHCTBOBAHUE 1 OTIPE]Ie-
JIEHUE TIEPCIIEKTUB Pa3BUTHSL CJIyKObI AHECTE3MOJIOTHU-Pea-
HUMATOJIOTUH 1 KITNHUIECKO# TOKCUKOJIOTHH, & TAKIKE OCBe-
IeHIEe OCHOBHBIX aKTYaJIbHBIX [TPOGJIEM B IAHHON 001acTU 1
MOUCK UX ONTHMAJIbHBIX PEIICHUI.

VYuacrauku xoHdepenuuu. B paGore koHbepeHinu
npuHsm yuyactue okosio 500 geseratos u3 6 crpan: Peciy6-
sukn Ys6ekucran, Pecniybaukn Kasaxcran, PecryGuamkm
Taxkukucran, Poceun, Yrpaunst n Tepmanun. Cpenu yya-
CTHUKOB ObLJIN KaK BEAYIIHE CIEIUAIMICTDI, TAK U MOJIOJIbIE
yueHble HayIHO-MCCAE0BATENbCKUX UHCTUTYTOB, TPEICTa-
BUTEN TIPOGHECCOPCKO-TIPETIONABATENBCKOTO COCTABA BBIC-
X MEAUIUHCKIX 00Pa30BaTeIbHBIX YUPEKIEHUIT, Crienna-
JIUCTBI 13 MOMUIBHBIX JedeOHO-TIPOPUIAKTUIECKUX
YUpesKJeHn .

Conep:xanne kondepennun. Ha Ilnenapubix 3acena-
HUSIX ObLIIN 3ac/IyIanbl 1oKJIabL: ipodeccopa JI. M. Cabu-
POBa 110 UCTOPHHU CO3/IAHMST, PA3BUTHUS U POJIN Kadeapsl aHe-
TamMYB B
MOCJIEIUILIIOMHOM MOATOTOBKE KaApoB B Pecrybimke Yabe-

CTEe310JIOTUN 48 peaHuMaToJiorun

kucran; mpodeccopa B. B. Moposa (Poccus) «Pannee nipo-
THO3MPOBAaHUE PA3BUTUS MH(MEKIMOHHBIX OCJIOKHEHUN Y
MOCTPAJIABIINX C TSKEJION TPABMOM, KPOBOTIOTEPE U TUIIO-
keueii»; A. Y. Paxumosa, b. K. Xon6ekosa «3HadeHue sieK-
TPOHHOTO OOYYEHUS] B OPraHU3alUU MOJYJIbHON CUCTEMbI
obpasoBanusi»; Hasbiposoit JI. A. «Posb permoHajibHbIX
nenrpos CEEA B cTpyKType HEIpephIBHOIO 00Pa30BaHIst
aHecTe3nosIoros Ysbekucranar; Carsanauesoit J. A. «Co-
CTOsIHKE CJIYKObI JIETCKON aHECTE3MOJIOTU-PEAHUMATOIIO-
MU B PETHOHAX .

Ha cekimoHHbIX 3aceqaHustx ObLIM MPEICTABIEHbI U
00CysKIeHbl HAyYHbIE COOOIIEHUS U JOKJIAAbl M0 aKTyallb-
HBIM TEMaM, B YaCTHOCTU: «BbisiBiieHue GeJIKOBO-3HepreTnye-
CKOI HEJIOCTATOYHOCTH Y TIaleHToB B KanHukes» (B. C. Cu-
punos, Poccus), «MeTo/ibl 1 TAKTUKA aHTUKOATYJISAIUH TPU
Kap/IMOXUPYPTUYECKUX OIEPalUAX B YCIOBUSX HCKYCCT-
BeHHOro KpoBooOpaienus: (M. A. Hapnast, A. B.Tonuaposa,
B. I Tnagprmesa u gp., Poccust), «Pamnnee npumenenue co-
YeTAHHOU TIA3MO(MUIIBTPALIMU U aICOPOIIUY B JIEYUECHUU CEIl-
tuyeckoro 1moka» (A. M @omun, A. A. 3arenuna, Poccnst),
«CoBpeMeHHbIE ACIEKTbI B 00eCIeYeHUN KaueCTBEHHOIO
rpoliecca MPOBE/ICHNST PA3JIMYHBIX BHUJIOB XUPYPrHYECKUX
BMmemnrarenbctB» (David Wibe, Tepmanug; 10. C. Baxnues,
A. JI. apunos, Y36ekucran), «TeXHOMOTHSI 9KCTPAKOPIIO-
panbHOi MeMOpaHHOW OKCHUTEHAIMK B WHTEHCUBHOW Tepa-
mun O/TH (A. 1. JKymaznnos, C. JI. Epasmna, Kazaxcran),
«AHecTe3nosiornueckoe 0beciieueHne HIOCKOTUYECKUX
orepanuit yzanenus rpoiku auckas (. Y. Mambipos, Kaszax-
cran), «Ilepebpanbublii okcumerp (amnmapar INVOS) B co-
cTaBe HeiipomoHuTopuHra B npaktuke Bpadya OAPUT»
(B. K. Ucpousnona, I K. Aiitkoxun u ap., Kazaxcran),

®Doro 1. [IpuBeTCTBHE YYACTHHKOB HA OTKPHITHH KOH(epeHuu.

IIpumeuanue. Boicryruenue [pencenaress Accormaruu Anecresnosioros-Peanmaronoros Yabekucrana npod. /1. M. Cabuposa (a)

1 3aciysKeHHOro AesTesist Haykn Pocen, aupexropa HUU o6uieii peannmarosioriu um. B. A. Herosckoro, podeccopa B. B. Moposa, Poc-

cust, Mocksa (6). B TIpesunuyme (a, ciesa Harpago): . Y. AGiy/ixakoB — NepBblil 3aM. yIpaBJIeHus 31paBooxpaHenust Byxapekoii obiacti,

T. A. Ackapos — pexrop Byxapckoro meauiutckoro uneruryta, 3. H. Tyea — 3am. xoknma Byxapckoil obmacti.
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- Events

Doro 2. IIpusepbl KOHKYPCA MOJIO/BIX YYEHBIX.

Doro 3. B kyiyapax koH(pepeHIHU i HA MEJUIUHCKOI BbICTaBKe.

«Jemopmuammueckas nopuepsxkka rnpu cencuce» (C. JI. Epa-
sunHa, E. A. Vemaunnos, P AGaypacyinios u ap., Kazaxcran),
«HoBble TexHosoruu B adepenTHoli Teparny B KOMILIEKC-
HOM JiedeHu! jlecTpyKTrBHOTrO nankpearuras (E. JI. Meman-
s0B, Kasaxcran), «AsbOyMUHOBBIN [UAIN3 TIPU JIEYEHUN
OCTPOH M XPOHUYECKOU TeYeHOUHOU HEeI0CTaTOYHOCTU»
(E. JI. cmannos, Kazaxcran), «/lokazaresbHbie MOIXOIbI
K JIEYEHUIO OCTPOii 1epebpaibHOil HeJ0CTaTOUHOCTH»
(10. I0. KobGensiukuii, Ykpaunna).

Briepsbie B nporpamMmy (hopyma BOIILIN JOKJIA/IbI, 110-
CBSIILIEHHbBIE BOIPOCAM CYA€OHOI TOKCHKOJIOIUHU, TAKUM
kak: «CyneOHO-XUMUYECKOe KCCIIe0BaHIE CUHTETUYEC-
KMX HAPKOTUKOB (CHaiicoB) B OGHMOJOTHYECKUX JKUIKOCTSX
(M. M. Ubparumosa, C. K. Umbsinos, M. Hypmarosa u
1p.), «Ananus 3¢hGeKTUBHOCTY IIPUMEHEH ] MEMOPAHHOTO
iasmodepesa Iy JIeYeHUU OCTPBIX OTPABJIEHUN GOTYIN3-
momy» (III. M. Araxanos, H. M. Xomxumaros, b. A. lazu-
30B), «IdddekTuBHOCTL peaMbeprHa MPU dK30TOKCUYEC-
KOM TIoKe Ha gorocnutanibHom atamne» (E. IO. Muxees,
C. B. Mumenko, 1O. II. Opaos, Poccust), a Takke gpyrum.

B pamxax koH(pepeHIMH COCTOSIICS TPAIUIIUOHHBII
KOHKYPC MOJIO/IBIX YYEHBIX, B KOTOPOM MOJIOZIbIE CIIETIHATIH-
CTBI M3 JIeueOHO-TIPOPUIAKTUIECKUX yupeskaeHuii Peciry6-
sku Ysbekucran, Pecry6iuku Kasaxcran Poccuiickoit
Denepaliy MPEACTABIIIN JTOKJIA/BI TIO BOIPOCAM TEXHOJIO-
MU PErMOHAPHOI aHEeCTe3UU, aHeCTe3MH B XUPYPIUU COH-
HBIX apTepUil, HEUPOIPOTEKITNU KOTHUTUBHBIX HAPYIIIEHUIA,

0COOEHHOCTEN PECIIMPATOPHOIT TIOIEPIKKH, HEPUOTIEPALIH-
OHHOTO MOHUTOPUHTA B KapAMOXUPYPrHH, I€PUOTIEPAIINOH-
HOI NHDY3UOHHON TEPAITUU U JIPYTUM.

Benymue crermanuctst u3 Pectiybivku Y3bekucras,
Pecniy6amkn Kazaxcran u Pocenn nposesn «Mactep-kiiac-
Cbl» TO 5-U TeMam: «MOHHUTOPUHT KPUTHYECKHX COCTOSI-
Huil», «JledeHue GoOJIEBOTO CHHIAPOMa», <«Pecrmparophast
nomepxkar, «HozokomuanbHbie HHOEKINY 1 aHTHOUOTU-
KOPe3UCTEeHTHOCTb», «HyTpuTtuBHas nojnepskka». llpose-
nenue «Macrtep-Ki1accoB» BKIIIOYAJIO, B TOM YUCJIE, JICKIIUN
podeccopa . A. CarBasnueBoil «OnTuMusausg MeTo0B
MOCJIEOTIEPAIMOHHON aHanre3un», <IIpobiemMa aHTHOMOTH-
KOPE3UCTEHTHOCTU HO30KOMUAIbHBIX MH(MEKIINI Y /IeTelt pe-
aHMMaIoHHoro npoduiis» u npodeccopa C. B. Cupunosa
(Poccug) «Kiunnueckoe nuranue narnuentos 8 OPUT: Ko-
Mmy? Korga? Ckombko?».

Bo Bpemst kondepeniuu mpoiiia BbicTaBKa mpodec-
CHOHAJIBHOI JINTEPATYPbl, MEIUIIMHCKOTO 000PYIOBaHMS,
PAaCXO/IHOTO MaTepUAJIa U MEIMKAMEHTOB, B KOTOPOH IIPUHM-
Masn y4actue npexacrautenan dupm lepmanun, Wramim,
Wumun, Ys6exucrana, Poccun, YkpauHbl 1 IpyrUuX CTPaH.

IueBuuk koudepeniun. Hayuubiii (hopym OTKpPbLI
pexTop TalkeHTCKOro MHCTUTYTAa YCOBEPUICHCTBOBAHUS
Bpaueii, [Ipencenaresnp Accoruany anecTe3n0JI0rOB-pea-
HUMATOJIOTOB Y30eKucTana, 3aciy:KeHHblii Bpau Pecny6-
JIMKK Y36eKICTaH, JOKTOP MEAUIMHCKIX HAYK, IPOheccop
II. M. Cabupos (dboro 1a). C IpUBETCTBEHHBIM CIIOBOM
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BCTYIIWJIU TIEPBbIA 3aMeCTUTENb 0OJACTHOIO YIIPABJIEHMSE
3npaBooxpanenust AGyixakos Vxruep YmapoBuy, 3amec-
turesb XokuMa Byxapckoit obmnactu Tyesa 3yndus Huso-
MOBHa, a Takxke 3apyOeKHble YYaCTHUKHM KOH(EPEeHIIH:
3aciay:KeHHbli fesartesnp Haykn Poccun, pupexrop HUN
obeit pearumarosioruu um. B. A. Herosckoro, ipodeccop
Mopos Bukrop Bacuiabesud (Poccus, Mocksa) (oto 16),
3aBejyionias kadeapoii anecteanosioru MeaUIIMHCKOTO
(axyabrera Kazaxckoro locymapctBeHHoro YHuBepcurera
uMm. C. JI. Acennusaposa, 1oKTOp MeAUIIMHCKUX HAYK Mc-
pausioBa Benepa KapoinGekosra (Asnmarsl, Kazaxcran).

IIpusoBbie MecTa Ha KOHKYPCE MOJIO/IBIX YYEHBIX 3aHsI-
m: M. M. Hop6ekos (TaullYB) — 1 mecro, B. H. Jlu
(PCIIX um. akaz. B. Baxumosa) — 2 mecro, ®@. P. Hunanos
(TMA) — 3 mecro (doto 2. [Toonpurenbabie TPU3bI MTOJLY-
ynsm yyactauku E. JI. Mambipos (Pecry6iika Kasaxcran)
n U. Kanexauna (Poccus).

C 3aKJIIOUUTEILHBIM CI0BOM 00 UTOTAX MPOBEAEHHOIT
kondepeniun Boictymi [Ipencenarens Acconnanuu Ane-
CTE3UOJIOTOB-PEaHNMATOJIOr0B Y36ekucrana, mpodeccop
JI. M. Cabupos.

Pesyabratei koHbepeHuu. 3a 2 1 KOHbEPeH N
JokIaxaukn npeactasuan 101 gokmaz, uto cocrasmio 6osee
98% Bcex 3asBJIEHHDBIX HAYYIHBIX MOKIAMOB. B pamMKax KOH-
Kypca MOJIOIbIX YYeHbIX ObLI0 3aciyinano 14 pokianos. B
cOOpHUKE MaTeprasioB KOH(MEPEHIMH OIMyOaMKOBaHO 2 cTa-
ThU U 341 Te3KC 110 OCHOBHBIM Pas/esiaM. YUacTHUKU [PHo6-
pesn IpoheCcCHOHANIBHYIO JINTEPATYPY, MO3HAKOMUJIUCH C
HOBBIMU JIOCTHKEHUSIME B O0JIACTU MEIUIIMHCKOTO 060py-

JIOBAHM, PACXO/IHOTO MaTeprasa U MeuKaMeHToB (hoto 3).
IIpunsarer pexoMenganuu 1o Bonpocam: 1) opranusarum
CITysKOBI AHECTE3MONOTUI-PEAHUMATOIOTH; 2) TIOATOTOBKK
1 [EPEroArOTOBKY KaJIpoB; 3) PA3BUTHUS AKCTPEHHON MeIin-
IIUHBI U MEMIIUHBI KaTacTpod; 4) aHECTE3NOJI0OTUU U PEaHU-
MAIUY B TIe/TMATPHIU, AKYIEPCTBE U TMHEKOJIOTUI; 5 ) KIMHHU-
4ecKOU ¥ CyneGHOI TOKCUKOIOTHM; 6) HOBBIX TEXHOJIOTHN
(TeKCT PEKOMEH/IAINIT HA PYCCKOM S3bIKE€ MOKHO IOJIY4UTh
[0 3a1pocy B Pelakiumio xypHama «O0Imast peaHuMaroio-
usi»: journal _or@mail.ru).

3akmouenne. Hajneemcsi, uto koHbepenius OGyzer
€110coOCTBOBATH MAJIbHEIIIEMY YKPEIJIEHUIO HAYYHBIX KOH-
TAKTOB ¥ OObEMHEHUIO YCUIINIT YUEHbIX U KJIMHUIUCTOB B
PElleHUH aKTYaJIbHBIX 1POGJIEM COBPEMEHHOI aHECTE3U0II0-
MU — PEaHUMATOJIOTHH.

Baaropapuocts. OprroMuTer BbIPaKaeT riyboKyo
6aaromaproctsb corpyannkam HU obuieit peannMaTosio-
run uM. B. A. HeroBckoro, JTM4HO IUPEKTOPY, 3aCITy KEeH-
HOMY zesitestio Hayku Poceun, npodeccopy B. B. Moposy,
a Taxke nmpodeccopam B. C. Ceupuyosy, 0. I1. OpsoBy u
A. M. @omuHy 3a akTUBHOE yuacTHe B KOH(MEPEHIINHU, 3Ha-
YUTEJILHO MOBBICUBINEE 3HAYUMOCTh U YPOBEHb HAYYHOTO
opyma.

IToaroroBneno no matepuanam,

npenocrasiaeHnsiM IIpencenarenem Acconpanuu

A u P Y306ekucrana, 1.M.H.,

npodeccopom [I. M. Cabupossim

u 3aM. npencenarens Accouuanuu A u P Y36exucrana
ZI.M.H., podeccopom J. A. CarBaiauesoii
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Hudopmanus s aBTOPOB ;KypHaia <O0Imas peaHuMaToJI0THsT>

IIpaBuia moayu u MyOIMKAIMA PYKOIUCH, IOTOJHEHHbIE B COOTBETCTBHH
c pexomengaiusamu ICMJE (International Committee of Medical Journal Editors)
ISl HAYYHBIX M3AHUH, BXOSIIUX B MEKIYHAPOIHbIE 0a3bl JAHHbIX

HpaBOBI)Ie ACIIEKThbI Hy6JII/lKaIIl/IH PpYKoOImucu

Yenosust nybauxayuu pyxonucu

—  Pykonucu my6aukyiotes mpu o6s3aTeIbHOM coOJTioe-
HIM aBTOPOM 9THKH ¥ TPaBm My mkarun (moapobiee Ha caiite
JKypHaza www.reanimatology.com ).

— Pykomuicu my6iukyoTes ¢ cobI0IeHneM HOpM aBTop-
CKOTO TIPaBa 1 KOHGHUIEHITATBHOTO OTHOIIEHNST K TIEPCOHATBHBIM
JIAHHBIM aBTOPOB.

—  Pykonucu ny6mkyiores 6ecriiaTHo.

— Pykormicu, TpUHSTHIE B 5KypPHAI, TTPOXOSAT PENEH3NPO-
BaHNe Ha OPUTUHAJIBHOCTD, 9THYHOCTDH, 3SHAYNMOCTD, a/ICKBATHOCTH
CTATUCTUYECKOIT 06pAbOTKU [aHHBIX HA YCJIOBHSAX KOH(UIEHIU-
ATPHOCTH 32 UCKITIOYEHNEM BBIsIBJAEHNsT (GaTbCubIKAINIT JAHHBIX.

—  Peaxoserust octapsier 3a coO60U MPABO COKPAIATh 1
PEIAKTHPOBATD PYKOIHCH.

Ipununol chsimusi ¢ newamu u 3a0epircku nyOAUKAUUYU PYKonucu

— Pyxomucu, He COOTBETCTBYIONME MPOGUIIO KypHAIA,
He TIPUHUMAIOTCSL.

— Pykomicr, panee omyGIMKOBaHHBIE, a TaKXKe HAIPaB-
JIEHHBIE B IPYTOIT Ky PHAT 1K COOPHUK, HE IPUHUMAIOTCS.

— 3a HekoppekTHOe 0(OPMIIEHHE U HEIOCTOBEPHOCTD
TIPEICTABIISIEMBIX OGIOIMOTPAhITIECKIX TAHHBIX aBTOPBI HECYT OT-
BETCTBEHHOCTH BILJIOTH /10 CHATUA pyKOHI/ICI/I C I1evyarm.

— Hapymenne npasusn oOpMIIEHHsT PYKOIIUCH, HECBOE-
BPEMEHHBIH, a TakKe HealeKBAaTHbI OTBET HA 3aMEYAHMUS PElleH-
3EHTOB M HAYYHBIX PEAKTOPOB MPUBOJIAT K 3a/IEPIKKe Iy OJIMKaIIm
JI0 UCIHPABJIEHUsS] YKa3aHHBIX HEJOCTATKOB. [IpU MrHOPHPOBAHUM
3aMedYaHuil PEIeH3eHTOB 1 HAYYHBIX PETAKTOPOB PYKOMUCH CHU-
MaeTcsl ¢ IAIbHEHIIEero pacCMOTPEHNUSL.

— Pykomuicu OTKIOHEHHBIX PaboOT peflakiineil He BO3Bpa-
TIATOTCSI.

Humepecvr cmopon: Aemop,/Pedaxiyus

Penakiqust octasJisieT 3a co60ii IIPABO CUUTATH, YTO ABTOPBI,
MIPEIOCTABUBIINE PYKOTUCH ISt MyOIuKamu B skypHan «O6mast
PEaHNMATOJIOTUSI», COTVIACHBI C YCJIOBUSIMY ITyOINKAIMK 1 OTKJIO-
HEHUsI PYKOIIUCH, & TAKKe € TPABIIaMu ee 0pOpPMIIECHUSL.

Penakinist octaisieT 3a co00il TIPaBO CYUTATH, YTO ABTOP,
OTBETCTBEHHBIN 32 MEPENUCKY € PEAAKIINELT, BBIPAKAET MOZHIHIO
BCET0 aBTOPCKOTO KOJLJIEKTUBA.

ABTOp TOTyUYaeT nHMHOPMAIMOHHbBIE HJIEKTPOHHBIE MTHCHMA
0060 Beex ATanax MpOABMKEHIsI PYKOIUCH, BKIIIOYast yBEOMJICHUE
0 HECOOTBETCTBHU PYKOMUCH TPODUII0 JKypHATIA U TPaBHUIaM
0(hOPMITEHTIST; TEKCTBI PETIEH3HIA; PeleH e PEIKOIETHN O my6im-
Kallu¥ WM OTKJIOHEHUY PYKOTINCH; BEPCTKY OTPEAKTHPOBAHHOTO
BapHaHTa PYKOIICH /IS TIOJIYYeHHsT aBTOPCKOTO JIOIyCKa K meva-
Ti. JlomoTHUTENbHYI0 HHGOOPMAIMIO O TPOJABUKEHUN PYKOIICH
aBTOP MOJKET MOJy4uTh 110 ajpecy: journal or@mail.ru;
www.reanimatology.com.

lapantun ABTopa

ABTOpBI JIOJDKHBI TAPAHTUPOBATH, YTO OHU HANMCAJIH T10JI-
HOCTBIO OPUTHHAJIbHYIO paboty. Mcroabp3oBanue JOObIX MaTepHa-
JIOB JIPYTHX aBTOPOB JIOITYCKAETCS TOTBKO C MX Pa3peleHus 1 mpn
00s13aTeJILHON CCHIIIKE HA THX aBTOPOB.

ABTOPBI JIOJDKHBI TapaHTUPOBATD, YTO CIIUCOK aBTOPOB COZIEP-
SKHUT TOJIBKO TeX JINII, KOTOPbIE BHECJIN Oy TUMBII BKJIA/] B KOHIIET-
U0, TPOEKT, UCIIOJHEHNE WM WHTEPIIPETAIHIO 3asBJEHHON pabo-
TBI, TO €CTb TeX JIUI, KOTOPbIE COOTBETCTBYIOT KPUTEPHSIM aBTOPCTBA.

ABTOPBI JIOJDKHBI TAPAHTHPOBATH COOTBETCTBHE KAuecTBa Iie-
PEBOJIA CTAThU HA AHTTIMICKHIT SI3BIK MEAKLYHAPOIHBIM TPEOOBAHISIM.

Tapantun pegakuuu

Penakitist 10/KHA TapaHTHPOBATH, YTO JIOOBIE PYKOINCH,
HOJIyYEHHBIE IS PEleH3upoBaHusi, Oy/yT BOCIPUHUMATLCS KaK
KoHbuIeHIIMaTbHbIE ToOKyMeHThl. OHI He MOTYT GBITh MOKa3aHbI
IPYTHM JIFIAM 1 00CY>KAEHBI ¢ HIMM, 32 HCKIIOYEHNEM JIUII, YIIOJI-
HOMOUCHHBIX PelaKIuei.

Penakiist 0JKHA TapaHTHPOBATD, YTO HEOMYOINKOBAHHBIE
MaTepHabl, HAXOISIINECS B TPEIOCTABIECHHON CTaThe, He OyAyT
UCIOJIb30BAHbI B COOCTBEHHOM HCCIICIOBAHUN HAYYHOTO PEAAKTO-
pa U pereH3enToB 6e3 MMCHMEHHOTO Pa3peleHust aBTOPa.

Penakimst 10JUKHA TapaHTHPOBATE, YTO PEIIEH3EHT He Oy/IeT
JIOIYIICH K PAacCMOTPCHUIO PYKOIMCH, €CJIH HUMEET MEeCTO KOH-
smkT MHTEpecoB B pe3yJbTaTe ero KOHKYPEHTHBIX, TapTHEPCKUX
160 APYTUX OTHOIIEHNH MJIN CBsI3€ll ¢ KeM-TH00 13 aBTOPOB, KOM-
NaHuil WM OPraHu3aIuil, CBA3aHHBIX ¢ MATEPHAIOM MyOINKAIIUHL.

Kongauxm unmepecos cmopon: Aemop,/Pedaxyus

Konduaukr nnrepecos ctopon Astop/Pemaxius perraercs
IIyTEM [IEPErOBOPOB CTOPOH B COOTBETCTBUH C JICHCTBYIOIINM 3aK0-
HozaresberBoM PD 1 MexyHapOAHBIMU HOPMATHBHO-TIPABOBLI-
MM AKTaMH, PETYJIUPYIOMNMI TTyOJINKAINIO PYKOIUCEl B Mean-
IUHCKUX JKypPHaJIaX.

CorJiacie Wi Hecorjiacue Ha MyGIHKAIMIO OTPEIAKTHPO-
BAHHOTO BapMaHTa PYKOINCH BBIPasKaeTCs B 9JIEKTPOHHOM TIHChMe
aBTOPA, OTBETCTBEHHOTO 3a HIEPEIICKY C PelaKIHeit.

Penaknus m u3maTesbcTBO He HECyT OTBETCTBEHHOCTH 32
MHEHVISI, M3JI0KEHHBIE B MyOIMKAIMSX, a TAKXKe 3a CO/epKaHme
PEKJIAMBL.

Cpoxu npo/ABUKEHNS PYKONHCH

— JKcrepTu3a Ha COOTBETCTBHUE MPOMIIIIO JKypHaIa U mpa-
Busiam oopmiieHust — He GoJiee 3-X JiHel ¢ MOMEHTa MOCTYIICHUST
PYKOIIUCH B PEIaKIHIO.

— Penensuposanue — He 6osree 20-u el ¢ MOMEHTa dJIeK-
TPOHHOI OTHPABKHU PEIICH3CHTY PYKOIHCH.

— Orser aBTOpa pereHsenTaM — He GoJjiee 7-u AHel ¢ MO-
MEHTa 9JIEKTPOHHON OTIPABKH aBTOPY PeleH3NN.

— 3acemanne pesikosiernn — 1 pa3 B 2 Mecsiia He T03/Hee,
yeM 3a 1 MecsIl 10 BBIITyCKA THPAXKa JKypHAJIA.

— OrmoBerene aBTopa O PEIMEHUH PEAKOJIETHH W O3Ha-
KOMJIEHUE C BEPCTKOH OTPEAKTHPOBAHHOTO BapHaHTa — HE MO37I-
Hee 3-X JiHeil ¢ MOMEHTa BBIX0/[a COOTBETCTBYOMIEI NH(MOPMAIIHL.

Marepuanbl [ist yOAUKAIMKE PYKOIUCH MOAAIOTCS B pe-
JaKIMIO HA PYCCKOM M aHTJIMICKOM SI3bIKAX B BUZIE OYMasKHBIX JIM-
CTOB UM WJICHTUYHBIX UM IO COAEPKAHUIO JEKTPOHHBIX (hailios.
Martepwuast craTeil BKIIOYA€eT MO-OTAeTbHOCTH:

1) TurynbHbBIH MTHCT;

2) pesiome U KJII0YeBbIe CJI0BA;

3) mHa3BaHWe W TOJTHBII TEKCT PYKOTHCH C TIOITUCSIMHU BCEX
ABTOPOB, KaK B OYMasKHOIi, TaK U B 3JICKTPOHHOIT Bepcun (B BUIC
CKaHa CTPAHMUILBI), MOJATBEPK/IAONINMI y4acTHEe B BBIIIOJHEHUN
NpeCTaB/IsieMOoil paboThl U YI0CTOBEPSIIOIMMHI COTJIACHE C COJEP-
SKaHUEM PYKOIIHCH;

4) TabauIbl ¢ HOMEPOM, Ha3BaHUEM U ITpUMedanueM (ec/im
OHO NMeeTCs );

5) wumocrpanyuu (rpaduxy, auarpammsi, dororpadun,
PUCYHKM) — IS KaX/[0il MJLIIOCTPAllUK OTAEIbHBII 6y1vla>1<ubu71
JIUCT U 9JIEKTPOHHBIN (haii;
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ITpaBuaa AAsT aBTOpPOB -

6) moaTMCH K NITIOCTPANNsM;

7) 6ubanorpapuIecKuii CIKICOK;

8) compoBogUTEIbHOE IUCHMO HA PYCCKOM S3BIKE Ha MM
IJIABHOTO PEIAKTOPA JKypPHAJIA, TIOAINNCAHHOE PYKOBOJMTENIEM Y4-
PEIK/IEHNS, B KOTOPOM BBIIIOJIHEHA paboTa.

Mdopma conpoBOAUTETHHOTO MUCHMA
K MaTepuay s myOJIuKanum

Tnasromy pegaktopy skyphasia «O01mas peaHnMaTonorus»
3acuyskenHomy zesitenio Hayku Pocenn,
ynen-koppecnonzenty PAH, mpodeccopy B. B. Moposy

TIpocuM paccMOTPETh BOMPOC O TyOIUKAINH ... (BUJ PYKO-
mucy; Gamunnn, Mmena, OtyecTBa Bcex aBTOPOB; Ha3BaHUE PYKO-
TTUCH ).

ABTOpBI pyKom#cn o3HakoMiensl ¢ Vudopmariueii s as-
TOPOB, MPENIOCTaBIEHHOIT JKypHaioM «O01as peaHuMaToNOTHsI»,
T COTJIACHBI € ITPABUJIAMH TIOAITOTOBKH, TTOIAYN 1 TYOINKAIIN PY-
KOITUCH.

[laHHast PYKOICHh He AyOIUpYeT MpebiIyIe myoamKa-
1M, B HEil He 3aTParnBaloTCsl HHTEPEChl TPEThUX CTOPOH U He Ha-
PYIIAIOTCSI ATUYECKUE HOPMBbI Iy OJIMKATINH.

OTBeTCTBEHHDIH 3a Hepenucky ¢ peaakieit: Mms, Otuect-
B0, DaMuIIHsI OIHOTO M3 aBTOPOB PYKOTHCH, e-mail, Teredom, moy-
TOBBII ajipec.

[Moamuch pyKOBOIUTEIS YUPEKIEHUSI.

CompoBOANTENBHOE THCHMO JOJKHO OBITH HATlEYaTaHO Ha
Gr1aHKe yupesK/ieHiisi, B KOTOPOM BbIIOJIHeHa paboTa.

Azipec oTnpaBKM MaTepUaJIOB
IUIS Ty OIMKAIMH PYKONHCH

Jlnst Gymaskroit Bepenu: Pocenst, 107031, Mocksa, yar. Tler-
poBKa, 25, ctp. 2, Pepaxuus sxxypuaia «OBIIASA PEAHVMATO-
JIOTUS».

JLJ1st 51eKTPOHHON BEPCHI: CaliT JKypHaIa: www.reanimatol-
0gy.COM; WJIM pefakius KypHasa: journal _or@mail.ru.

TpeboBanus K neyatu

Ileuamyo

OHOCTOPOHHSIS, OPUEHTAINST KHIIKHASI, BBIDABHUBAHIE 110
HIMPHUHE

bymaza

bBemas, bopmat A4

Lpugpm

Times New Roman 12-ro pazmepa uepHoro msera

Hnmepesanvt u omemynovt

MeskeTpounblil unTepsan 1,5; unrepsas 10 1 nocse abzana —
HET; OTCTYI 1epBoii crpoku 1, 25 cm

Iona

2,5 CM €O BCEX CTOPOH

Hywmepayus cmpanuy,

B npaBom HuKHEM yray

Dopmam paiinos

Tekcr, TabuIbl, TOATHICH K WLTIOCTparusm — Word;

I'paduru, tuarpammsr — Exel;

Pucynku u ororpacdun — jpeg BBICOKOTO pa3peleHust

Paspewenue npu ckanuposanuu

Pucynkn u ipyrie n306paskeHnst ¢ NCTIOIb30BAHNEM JIMHIH
— 1200 dpi;

Dororpadus, paxrorpadus — ne meree 300 dpi;

Dororpadus, pamrorpadust ¢ rekerom — He mMeree 600 dpi.

Edunuupr usmepenust

Besmmunibl n3MepeHuii I0JKHBI COOTBETCTBOBATH Mesy-
napozHoii cucreme exnuutl (CU1), temnepatypa — mkase Lleabcns.

Dopmyot

B dopmysax 10MKHBL GBITH YETKO PA3MEYEHBI BCE dT€MEH-
TBI: CTPOYHBIE 1 TIPOINCHBIE, & TAKIKE JTATHHCKIE I TpedecKie OyK-
BbI; TI0JICTPOYHBIC M HAJICTPOYHBbIC MHJEKCHL. B ciyuyae mudp n
OyKkB, cxoHbIx no Hanucanuio (0 — mudpa, O — GyKBa), JOIKHBI
GBITD C/IETTAHBI COOTBETCTBYIOIINE TIOMETKIL.

Hassanus

Tlpy ynoMuHAHUY ammapaTypbl B CKOOKAX YKa3bIBAIOTCS
bupma 1 crpana npousBOAUTEb.

Hanpumep: CBeToBO#l 30H OJHOKAHATBHOTO ammapara
JIAKK-02 (HIIIT «JIASMA>», Poccust).

B sxypHaie MCHosnb3yioTest MeKyHapO/IHble HellaTeHTOBAH-
nple Ha3Bauusa (INN) mexapers n mpemapartos. Toprosuie (maTen-
TOBAHHbIE) HA3BAHMUS, O] KOTOPHIMHU IPENapaThl BHITYCKAIOTCS
pasinyHbIME (hupMaMu, TIPUBOJATCS € yKazaHueM (UPMbI-U3r0-
TOBUTEJISI I UX MEXK/IYHAPOAHOTO HEMATEHTOBAHHOTO (TeHepmyec-
KOT'0) Ha3BaHUSL.

Hanpumep: tapusuz (odiokcaiui, «Xexct Mapuon Pyc-
cemb»).

JlatuHcKue HAa3BaHUsI MUKPOOPTAaHU3MOB IIPUBOJIATCS B CO-
OTBETCTBUM C COBPEMEHHOI Kiaccudukammeir, kKypcusom. Ilpu
[IEPBOM YIIOMUHAHUN HAa3BAHME MUKPOOPTaHU3Ma JAEeTCs TOJTHO-
CTBIO — POJI ¥ BUJL, IIPU TIOBTOPHOM YIIOMHHAHUK POJIOBOE HA3Ba-
HITE COKPAIIAETCSI JI0 OIHOI OYKBBL.

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

HaspaHusi TEHETHYECKNX 3JIEMEHTOB JIAIOTCS B TPEXOYKBEH-
HOM 0003HAYEHUH JIATHHCKOTO aihaBuTa CTPOYHBIMU GYKBAMM, KypP-
cuBoM (tet), KOAMPYEMBIMU COOTBETCTBYIOIIMMH T€HETUYECKUMU
DJIEMEHTAMMU POLYKTbI — MPOIUCHbIME TIpsiMbiMut OykBamu (TET).

Buzpi 1 06beM pyKonucH

Ob630pnas cmamos

He 6oanee 25 crpanui. ClMcok UTUPYEMOIt JTuTepaTypbl —
ne meree 100 manMeHoBanuii.

3axasannas cmamos

o poroBopeHHOCTH.

Opuzunanvnas cmamos

He Gosee 17 cTpanu, BKI0Yasa TabaMIBI ¥ UJLTIOCTPAIN,
O61ee KommuecTBo TabJnI 1 WimocTparuii — e 6osee 7. Crincok
[UTHPYEMOIT JINTEPATYPHI — He MeHee 25 HanMeHOBAHMIA.

Kpamxas cmamovs

He Gosee 8 cranuil, BKioYast TaGaMIbI U WJLTIOCTPALMH.
O61iee KoMyecTBO TabJIMI] U WILTIOCTpaIii — He Gosiee 2.

Juckyccuonnas cmamos (sxmouaem chopmyauposanivle
0ast 06cyarcdenust 60npocoL)

He 6osee 5 crpanuil, BKIoYass TabJIUIbl U WIIIOCTPAIH.
O61ee KommuecTBo TabJIMI U WLIOCTpaluii — He bosee 2.

CIUCOK IIUTHPYEMOii tuTeparypbl — He 6osiee 16 HanmeHo-
Baruii. KosmuecTBo BOnpocos juist o6cysKiaenust — He Goee 3.

Pesome (wacmv cmamvu)

He 6onee 250 caos.

TTucomo 6 pedaxyuio

He 6omee 600 caos. TTuchma, afgpecoBaHHbIE COTPYIHUKAM
penakiyu, He myOaIuKyoTcs.

Cmpyxmypa cmamei:

1) TUTYJILHBIN JIUCT; 2) PE3IOME U KITIOYEBbIE CJIOBA; 3) TEKCT
CTaTbhU, COCTOSIIIMI U3 pasiesioB: «BBesiennes, «Marepuaibl 1 Me-
TO/BI>, «Pesyibrarer», «O6cyKaeHnes>, «3akmodennes; 4) Tabi-
1Bl U TIOAIUCHU K HUM; 5) WJLIIOCTPALIMU U TIOANUCH K HiM; 6) 616-
smorpadus.

Cucremarnyeckue 0630pbl PEKOMEH/IYeTCst TOTOBUTD 110 CTaH-
napram PRISMA (noapoGuee Ha caiite www.reanimatology.com)

Tpebosanus k cmpykmyprvim pasdeiam cmamei

TumynvnvLi 1ucm CONEPKUT:

1) nostHoe HazBaHue CTaTbhi, KOTOPOE JOJIKHO OBITH HH(POP-
MaTUBHBIM, JI0CTATOYHO KPATKKUM, He BKJII0YaTh abOpeBratyp;

2) nHUTIMAIBI 1 GaMUINN BCeX aBTOPOB;

3) ToIHoe Ha3Balue U TTOYTOBBIN aJIPec YUPEKAEHII, OTKY-
Jla npejcTaBsiercs paboTa;

4) azipec 9I€KTPOHHOI TIOUTHI, HOMEP Tesedona, haMuIInio,
UMsI, OTYECTBO aBTOPA, OTBETCTBEHHOTO 32 TIEPEITICKY € PeIaKIUell.

Pesiome — nanbosiee untaeMast 4acTh pabOTHI, OCHOBBIBATO-
mastcst Ha (hakTax. TEKCT pe3oMe He JIOJKEH cofiepkaTh abopeBn-
aTyp n COKpaLLLeHMl‘/Jl, 3a UCKJIIOYECHUEM eIUHUI] U3MepeHusd, MaTe-
MaTUYECKUX BEJTMYMH U TEPMITHOB.
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Pesrome I0IKHO BKIIOYATh 4 003aTeIbHBIX Pa3/esia, Bble-
JIHHBIX KypcuBoM: 1) 1ie/b nccieloBaHust; 2) MaTepPUAIbl U METO-
1b1; 3) pe3ysbTaThl (M3JI05KeHe OCHOBHBIX MOJTy4YeHHBIX Pe3yJIbTa-
TOB 1 UX CTATUCTHYECKON 3HAUNMOCTH ); 4) 3aKJIoueHe (BBIBOIHI,
OCHOBaHHBIE Ha COOCTBEHHBIX PE3yJIbTATaX MCCICIOBAHNUA ).

Kmiouesvie cnosa (1o 6), npeanasnadeHnble 7151 MHIEKCUPO-
BaHUSI CTAThU B MH(POPMAIIMOHHO-TIONCKOBBIX cucteMax. OHE pas-
MEIIAIOTCS B OT/IENbHOM ab3aile Ha crpanuile ¢ pestome. OT anek-
BaTHOTO MOAGOPa KIIOYEBBIX CJOB 3aBUCIT 3(DDHEKTHBHOCTH
MTONCKA CTAThU U ee MOCJIe/yioliee UTUPOBaHue. B ¢Bsi3u ¢ aTnm
PEKOMEHJIYETCsT UCTIOIb30BaTh B KAUEeCTBE KIIOUEBBIX CJIOB 00IIe-
MIPUHSITHIE B HAYYHOI U IPAKTIHYECKON Cpejie TEPMIHBI 1 H30erath
JIEKCUKH, PEIKO YIOTPEOIIsIeMOil B HAyYHO JInTeparype.

Bsedenue pacKkpbiBaeT akTyalbHOCTh UCCJAEIOBAHIS 1 OCBE-
I[A€T COCTOSIHME BOIIPOCA CO CCHIJIKAMU Ha HamboJiee 3HAYUMBbIE
nybGaukarmu. B KoHIe BBeieHnst (hOpMyTUPYeTCsT 1esTb, OTPakaro-
1mast He0OXOMMOCTD TPOBEICHUSI UCCIEI0BAHNS.

Mamepuano: u memodvt conep:xar 060cHOBaHIEe BHIOOPA Ma-
Tepuasa M METO/IOB MCCJIEIOBAHNS; BKJIIOYAOT WHGOPMAINIO O
daxTopax, orpaHHYMBAIONIIX MccienoBanue. Ecin nccmeoBanme
TIPOBO/INJIM B PAMKAaX OIPe/IeJIeHHOI IIPOrPaMMBI, TO 3/1€Ch YKa3bl-
Baercs ee HazBaHue. Ec/M KIMHUYECKas ¥ HayIHast 4acThH pabOThI
ObLIM BBIIOJHEHBI Ha Ga3e PA3HBIX YUPEKACHUHN, TO B 3TOM pas/ie-
Jie YKa3bIBAIOT Ha3BaHUe yUPeKIeHus, Ha 6aze KOTOPOTO ObLI 1Mo~
JIy4eH MaTepuas JiUisl nccjaeoBanust. B aToM pasjesie OnmmuchBaioT
KOJIMYECTBEHHbIE 1 KAYeCTBEHHBIX XaPaKTEePUCTHKAX BKJIIOYEHHBIX
B HCCIIe0BaHNE GOTBHBIX/00CTEIOBAHHBIX HJIH 9KCIIEPUMEHTAIb-
HBIX JKUBOTHBIX; JAN3aNH MCCII€I0BAHIIS, UCTIOJIb30BAHHbBIE KJIMHI-
uecKue, JabopaToOpHbIE, HHCTPYMEHTAIbHbIE, HKCIIEPUMEHTAbHBIE
U TIPOYME METOJMKH, B TOM YHCJIE METOBI CTATUCTIIECKOIT 06pa-
6OTKM JTAHHBIX.

Pesynvmamvr — ocHoBHas uacTh pykomnucu. Vx ciemyer
MIPE/ICTABIIATH B JIOTHYECKOII TTOCIIeZI0BATEIBHOCTH B BUJIE TEKCTA,
Tabsm n mmoctpanuii. [Ipu sToM xyGImpoBaHne JaHHBIX B TaG-
JIMIIAX 1 WUIIOCTPAIMSX He JlonycKaeTcs. B texcre caeayer yromu-
HATh TOJbKO Hambosiee BasKHbIE [MaHHBIE U3 TAOJIUI U MJLTIOCTPA-
. MecTo, Iie B TeKCTe JOJIKHBI OBITh PAaCcIONOKEHbBI TaOJIHIIbT
WJIM MJLTIOCTPAIMY, OTMEYaeTCsl Ha CTPaHuUIIe IICTOH CTPOKOI, B ce-
pe/litHe KOTOPBIN MOMEIAETCsT HOMEP TAOJIHITBI M UILTIOCTPAIIIHL.

Hanpumep:

Puc. 1.

Obcyncdenue BRITIOUAET B ceOs MHTEPIPETAINIO Pe3yJIbTa-
TOB M MX 3HAYMMOCTH CO CCBIIKOI Ha COOTBETCTBYIONIHE PabOThI
apyrux aBropos. CopepskaHue pasjiesia T0JGKHO ObITh YETKUM U
kpaTkuM. Hazio BbIessITh HOBBIE 1 BasKHbBIE aCIIEKTHI Pe3YJIBTaTOB
CBOETO MCCJIEI0BAHNUS ¥ 110 BOBMOXKHOCTH COMOCTABJISITH UX C JIaH-
HBIMU JIPYTHUX uccaejoBareseil. He cienyer noBropsith cBejieHns,
y’Ke PUBOAUBIINECS B paszieie «Benenne», 1 moapoGHbie faH-
Hble 13 pasziena «Pesynbrarsiy. HeoOX0M1MMO OTMETHTD OTpaHnye-
HUST CCIIEIOBAHUS U €T0 MPAKTHYECKYIO0 3HAUMMOCTD. B 06cyKie-
HITe MOKHO BKJIIOYMTH OOOCHOBAHHBIE PEKOMEH/IAIIIH.

3axnouenue COIEPKUT TE3WCHI U BBIBOJBI NCCJEIOBAHNS,
OCHOBaHHbIE HA COOCTBEHHBIX JIAHHBIX.

Brazodaprnocmu 3a (GUHAHCOBYIO WM JIHYHYIO MOMOIIIH
JIOJIKHBI OBITH OMEIIEHbI B KOHIE TekcTa. JInia, BHecme cyiie-
CTBEHHBII MHTEJIEKTYaMbHbII BKJIa/ B PaOOTY, HO HE OTBEUAOIIIE
KPUTEPHAM aBTOPCTBA M He BOIIE/IIINE B CIIICOK COABTOPOB, MOTYT
OBITH OTMEUYEHBI B 9TOM Pasjielie.

Ta6nurgpL TOTKHBI IOTIONHAT, HO He yOampoBath Teket. Kask-
fast TabJmia JIOJKHA MMETh MOPSIIKOBBI HOMED COOTBETCTBEHHO
TIEPBOMY YITOMUHAHHUIO €€ B TEKCTE M KPATKUIT 3ar0JIOBOK, pa3Meliae-
Mblii Hajt Tabsnneit. Kaskaplii crosiber; B Tabuiie 0JKeH HMETh Kpar-
KM 3ar0/10BOK (MOKHO HCIIOJIb30BaTh abOpeBuarypbl). Bee pasbsic-
HeHus 1 obsi3aTesibHast pacimPOBKa MCIOTb3YeMbIX B TabJIHIax
ab6peBUaTyp [PUBOJATCS B IPHMEUYAHII HA PYCCKOM U AHTJIMIICKOM
A3bIKax. TaM ’ke Ha PyCCKOM M aHIJIMHCKOM SI3bIKaX YKa3bIBAIOTCS
CTATUCTHYECKNE METOJIbI, NCIIOJIB30BAHHBIE /TSI TIPEJCTABJIEHIS Ba-
PUabebHOCTH JIAHHBIX U JI0OCTOBEPHOCTH PA3IMIHiA.

Unmocmpayuu (rpaduku, nuarpammbl, (ortorpaduu, pu-
CYHKI)

B GymakHoil Bepeun Ha 060POTHON CTOPOHE MILTIOCTPAILHI
MSITKMM KapaHAAIoM J0JKHBI ObITh TIOMEIEHbI (haMILIHs EPBO-
rO aBTOPa, TEKCTOBBIN HOMEP WILTIOCTPAI, 0003HAYEHIE BEpXa
uzobpakennst. Mortorpaduut 1 PUCYHKH He AOJKHBI OBITH TIepe-
IPY’KEHBI TEKCTOBBIMU HAJITUCIMU.

TMoanucy K WITIOCTPAITASIM U TaBIUIIAM [IeYaTaloTCsI Ha OT-
JeTbHOI cTpanuiie yepesd 1,5 unrepsana. [Toamuch K Kaxoii ui-
JIOCTpAIu U TabJImIe COCTOUT U3 ee HOMEPa, Ha3BaHUs U [PHMe-
vyarust (0OBSICHEHUST YacTell H300paKeHNsI, CMBOJIOB, CTPEJIOK 1
JIPYTHUX eTo fleTaseil). B moanucsax k mukpodororpadusm ciemayer
YKa3bIBaTh CTeleHb yBeinuenst. /st rpadukoB 06513aTeIbHO OT-
MeyaeTcs, YTO JIaHO 110 OCSIM KOOP/IMHAT.

Hasganue Tab/mI 1 WUTOCTPAIMH, 8 TAKKe IIPUMEYaHus K
HUM 0(DOPMJISIIOTCS B aHIJIO-PYCCKOM BapuanTe. Pycckuii BapnanT
TeKCTa 1MoJIelt TabJIUIIbl U PUCYHKA CJIEYET PA3MEIaTh B IIPUMeya-
HUM.

Hanpumep:
Ta6auna 2. Ilokasarenn HHTPAOIEPAMOHHOTO IEPHOIA
Table 2. Parameters of intraoperative period

Indicators Values of indicators in the groups
Ster Gel Tetr P value
(n=31) (n=29) (n=31)
Number of grafts 2.5+0.5 2+0.5 3+0.6  0.01
Endarterectomy, n (%) 4 (13) 13) 4(13) 0.42
CPB time (min) 60+15,5 52+12 6519  0.007
Aortic cross clamp time (min) 36 28 37 0.004
[28-45] [24-35] [29-48]
Ventilation time (h) 5+2 5.5+2 6+3 0.79
Inotropic support, n (%) 6(19) 4(13) 412 0.74

Ipumeuanue: Indicators — TTokazaresm; Number of grafts —
Kosmuectso mynros; Endarterectomy — Ouuaprepakromusi; CPB
time (min) — Bpemst K (nckyccrBentoe KpoBooOpalieHie, MiuH );
Aortic cross clamp time (min) — Bpemst okko3mn aopTsl (MUH);
Ventilation time (h) — Jlnurensrocts MBJT (MCKyccTBEeHHAs BEH-
TUJISAIMS JIerKuX, 4); Inotropic support — ITorpeGHOCTb B MHOTpPOII-
Hoit moziepskke; Values of indicators in the groups — 3mauenust mo-
Kkasaresieii B rpynax; P value — 3nauenue P.

anee npu neob6x00umMocmu, NoMewamcs KOMMEHMapuy K
mabauye Ha pYccKoM s3viKe, a MAKI e HA AH2ZAUTICKOM 3blKe 8 Pa3-
dexe Note.
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T

Puc. 1. Tenotunsi rera ABCB1, acconuupoBaHHbI€ € ITTUTEIBHO-
crbio npebbiBanusi B OPUT.
Fig. 1. ABCB1 genotypes associations with the number of days
in ICU.
IIpumeuanue: Days in ISU — guciio aueit B8 OPUT; genotypes —
TE€HOTHIIBL.

lanee npu neobxo0umocmu, NoMewames KOMMEHMAapUu K
DUCYHKY 8 maKotl sce popme, Kax 0is mabauy,

IIpasuia odopmienus Gudanorpaduu (CNUCKa IuTEpaTy-
pbI) CM. Ha caiire www.reanimatology.com.

www.reanimatology.com
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® DopMa BbINycKa:
\ Pacteop ans uHoysuii 1.5% B ByThinkax

, no 200 nnn 400 MA. UNKn B KOHTeliHepax
15 NET HA PblHKE. NPUMEHAETCA B 15 CTPAHAX. nonvMepHbix no 250 nan 500 mn.

CbanaHcMpoBaHHbIN UHOY3NOHHBLIA PacTBOp
(Ha OoCHOBe AHTAPHOWN KNCOTbI U INIEKTPONNTOB).

OKa3blBaeT NoNoHKUTENbHbIN 3P HEKT Ha a3p0obHble NPoLECChl B KNeTKe.
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YMeHbLLUaeT NpoayKumio cBoH60AHbIX paanKanos.
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