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Ilestb — OLIEHUTH BJIMsTHME BHYTPUBEHHOU Celaliiy JeKCMeIeTOMIINHA U ITPoTodoJia Ha BEIPASKEHHOCTD
OKHCJIMTETFHOTO JUCTPECCa, TAKECTh U JJIUTETbHOCTD JAeJIMPHA Y TAIMEHTOB C TAKeJION COYeTaHHOHN TPaBMOM.

Marepuai 1 MeToAbl. B rccienosanue Bkiaoyuan 100 mocrpagasmux (Bo3pact 18-50 jiet, TpaBmMa aByX
u 6oJ1ee obJtacTeld, orjeHKa 1o Ikase ISS nmpu mocrynenun 16-50 6a/1oB). IlanineHTOB, B 3aBUCUMOCTHU OT
MEeTO/Ia CeJlalui, pacupeaenausan Ha rpynmny I (n=51) u rpynmy II (n=49), B KOMIIEKCHOU Tepanuu KOTOPbIX
HCIIOJIb30BAJIM IIPOIIO(OJI U TIEKCMeIeTOMUANH, COOTBETCTBEHHO. [IOMIMO CTaHIapTHBIX UCCIeI0BAHUH, ¥
BCeX IAIMEHTOB OIPeeIsIIN CofepskaHne KapOOHUINPOBAHHbIX IENTHUIOB B IIJIa3Me KPOBU.

Pe3yabTaThbl. YCTAaHOBUJ/IY, YTO KOJINYECTBEHHOE COJlepsKaHle KapOOHUIMPOBAHHBIX IIENITU/I0B B KDOBU
MOSKET OTpakaTh TAXKECTh COUeTaHHOU TpaBMbl. [Iokasaiu cBA3b BEIPAYKEHHOCTU OKUCAUTEIbHOTO JU-
cTpecca ¢ AIUTebHOCTBIO (7=0,34; p<0,05) u TsRecThio (1=0,38, p<0,05) neaupus y mMarueHTOB C TSHKeJI0n
COUYETAHHOU TPABMOH, UTO MOJKET MOATBEPKIATH POJIb OKUCIUTETHLHOTO AUCTPECCa B MEXaHU3MaX Pa3BUTHUSA
Jenupus. He BBIABUIIN BAMAHUA Ha BEIPAYKEHHOCTh OKMCUJIATEIBHOIO JUCTPecca CPaBHUBAEMBIX IIpela-
paroB AJ14 cefaluy (IeKcMeIeTOMUIUH U IPorodoJ1) Ha BCeX aTariax UCCiel0BaHusl.

3akJroueHue. BeIpa)keHHOCTb OKUCIUTEIHFHOTO JUCTPecca CIOCOOCTBYeET OoJIee IJINTeTbHOMY U TsIKe-
JIOMY T€YEHUIO IeJINPHS Y MAIMEeHTOB C TAKEJI0U COYeTaHHON TPABMOH, a cofiepsKaHue B IIJIa3Me KPOBH Kap-
OOHMIMPOBAHHBIX ENTUIOB OoJiee 0,78 HMOJIB/MT C YYBCTBUTEIBHOCTHIO 62% U CIIenU(UIHOCTHIO 67%
MOKeT CBUETeIbCTBOBATh O PA3BUTUU KOTHUTUBHOU AUCQYHKINY Yepe3 1 Mecsll IToc/ie TAKeJI0H coue-
TaHHOH TpaBMbL. HecMOTpSA Ha KJIMHUYECKYIO 9(D(HEeKTUBHOCTE, eKCMeIeTOMUIVH U ITPOTI0(oJI JOCTOBEPHO
He CHIJKAIOT YPOBEHDb OKUCIUTENHHOTO TUCTPECcCca y HAIEeHTOB C TSYKEJION COueTaHHON TPaBMOM.

Knatouesvle crosa: okcudamuetbili cmpecc; nponog@os; 0ekcmedemoMudum; msiceras: couemantas
mpaema; deaupuii

Purpose is to evaluate the influence of intravenous sedation with dexmedetomidine and propofol on the
intensity of oxidative distress, delirium severity and duration in severe polytrauma patients.

Material and methods. 100 victims (18 to 50 years of age, trauma of two regions and more, ISS score at ad-
mission equal to 16-50) were included in the study. Depending on sedation method, the patients were split
into group I (n=51) and group II (n=49), in the combined therapy of whom propofol and dexmedetomidine
were used, respectively. In addition to standard examinations, the blood plasma carbonylated peptides were
assayed in all patients.

Results. It has been established that the assay content of carbonylated peptides in blood might reflect poly-
trauma severity. A link between the oxidative distress intensity and delirium duration (r=0.34; P<0.05) and
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severity (r=0.38, P<0.05) in severe polytrauma patients has been demonstrated, which might support the role
of oxidative distress in delirium development. Influence of the sedation drugs dexmedetomidine or propofol
on oxidative distress intensity was not evident in all stages of the study.

Conclusion. Significant oxidative distress promotes longer and more severe course of delirium in severe
polytrauma patients. The content of carbonylated proteins over 0.78 nmol/mg predicts the development of cog-
nitive dysfunction one month after severe polytrauma with 62% sensitivity and 67% specificity. In spite of clinical
efficacy, neither dexmedetomidine nor propofol reliably reduce oxidative distress in severe polytrauma patients.

Keywords: oxidative stress; propofol; dexmedetomidine; severe polytrauma; delirium

DOI:10.15360/1813-9779-2019-4-11-20

BBenenue

Tsskesiasi coueTaHHas TpaBMa COMPOBOSK/IA-
eTCsi BbIpa’KeHHBbIM CUCTEMHBIM BOCIIAJIUTENb-
HBIM OTBETOM M OKHCJHUTEJbHBIM JUCTPECCOM
[1-3], npuyeM, cHUKeHME 3D (PEKRTUBHOCTHU aHTH-
OKCHJaHTHBIX CUCTEM OpPraHU3Ma MOYKET UT'PATh
Ba)KHYIO POJIb B Pa3BUTHU OCJIOKHEHUUN JTaHHOU
naroJioruu [2, 3]. leupurii JOCTATOYHO YaCTO pas-
BUBAETCS y NAIMEHTOB C TSKEJION COYeTaHHOU
TPaBMOW, OJJHAKO HAyYHbIE MyOJIUKALNH IO 9TON
nmpobJieMe KpaiiHe OrpaHUYEHBI W, ITI0 MHEHUIO
aBTOPOB, 3AHUMAIOIIUXCA UCCJEeI0BAaHUEM ITOM
mpob6JIeMbl, OHAa OCTaeTCsI HeJOOIleHeHHOU [4].
BaskHOCTh U3y4YeHMsI OCIe0IEePAIIIOHHOTO JIe -
pusA IOaYepKUBAach HEOMHOKpATHO [5, 6] u
nocjiequee EBporielickoe PyKOBOJICTBO TOJIBKO
MOJTBEP/INJIO aKTyaJIbHOCTh 9TOM BeChbMa Cepbe3-
HOW TIpo6JieMbt [7].

He BbI3bIBaeT COMHEHWM HEraTUBHOE BJIUSA-
HUEe JeJTUPUsI Ha CDOKY JIEUeHHUsT OCHOBHOTO 3260-
JieBaHUs, MOCJeOoneparioHHYI0 JeTaJbHOCTbD,
JUTNTETbHBIA KOTHUTUBHBIN Ne(UIUT U He00X0-
IUMOCTh B COIIMAJIbHOM ajanranuu [8, 9]. B
HacTosimee BpeMsi OOJIBINIMHCTBO HCCJIeq0BaTe-
Jiel, u3yJalolre MeXxaHu3Mbl pa3BUTH S HECIIEIU-
¢duUeckoro geaupusi, IpUIeP>KUBAIOTCS TEOPUU
HelipoBocnasienusi. CucTeMHOe BOCIaJieHUE U
9HJIOTeJINAIbHASA TUC(PYHKIIMS YaCTO BO3HUKAIOT
y TalMeHTOB B KPUTUYECKUX COCTOSTHUAX U
COIPOBOKIAIOTCS YBEJIMUEHNEM MPOHUKHOBEHU S
MIPOBOCHAJUTENbHBIX ITUTOKUHOB Yepe3 rema-
ToaHIlepaTIYeCcKuil Oapbep, HapyIIEeHUEeM €ero
LIeJIOCTHOCTH, U IOcJIenyoleil nHuIsrpanuen
LIEHTPAJTbHOU HEPBHOU CUCTEMBI JIEUKOIIUTAMU U
nuTOKMHAMHU [7, 10, 11], 9TO MOKeT MPUBECTHU K
UIIeMUU HEUPOHOB, UX allONTO3Y, ITOCAETYIOIIeEMY
HeWpoBOCHaIEeHUIO, ¥ KIUHUYECKU MaHUGeCcTH-
poBaTh Kak geaupui [12-14].

B coBpeMeHHOU KJIMHNYeCKOU TPAKTUKE IS
cellalivy MaleHToB, B TOM YK CJIE Y C Pa3BUBIIIEM-
Csl IeJIMPUEM, IOCTAaTOYHO YCIEITHO UCIIOJIb3YeTCs
BHYTPHWBEHHBIA OOIINUI aHEeCTEeTHUK Iporodoa —
npenapar ¢ JOKa3aHHbIMUA aHTUOKCHUIAHTHBIMU
cBorictBamu (15, 16]. Ho B mocJjiegHue Troabl Bce
0oJbIIIee BHUMAHUE VCCIIeIOBATeeN U KITMHUITI-
CTOB IIPUBJIEKAET JIEKCMEIEeTOMUJINH, CeJJaTUBHBIN
nperiapar u3 Ipymiibl HEeHTPATbHBIX aTbda2-aape-
HOArOHUCTOB, OTJIUYUTESTHLHON O0COOEHHOCTHIO

Introduction

Severe polytrauma is accompanied by signifi-
cant systemic inflammatory response and oxidative
distress [1-3], wherein suppression of antioxidant
systems of the body might play an important role
in the development of complications of this pathol-
ogy [2, 3]. Development of delirium occurs quite
frequently in severe polytrauma patients; however,
scientific publications on the issue are scarce and,
according to authors investigating this issue, it re-
mains underestimated [4]. The importance of
studying postoperative delirium has been empha-
sized more than once [5, 6], and the latest European
Guideline has just confirmed the relevance of this
quite serious problem [7].

Negative influence of delirium on the duration
of main disease treatment, postoperative mortality,
long-term cognitive deficit and requirement for social
adaptation causes no doubt [8, 9]. Currently, most re-
searchers investigating the mechanisms of non-spe-
cific delirium development entertain the neuroin-
flammation theory. Systemic inflammation and
endothelial dysfunction occur often in critical pa-
tients and are accompanied by the increased pene-
tration of pro-inflammatory cytokines through the
blood-brain barrier, compromising its integrity, fol-
lowed by infiltration of nervous system by leukocytes
and cytokines [7, 10, 11], which might lead to neurons
ischemia, apoptosis, subsequent neuroinflammation,
and clinically manifest as delirium [12-14].

In the current clinical practice, for sedation of
patients including those who developed delirium,
intravenous general anesthetic propofol, a drug
featuring proven antioxidant properties, is used
quite successfully [15, 16]. However, in recent years,
the attention of researchers and clinicians is in-
creasingly attracted by dexmedetomidine, a seda-
tive drug from the group of central alpha2-
adrenoagonists, which specific feature is its organ
protective properties [17, 18] and, according to
some studies, antioxidant properties [19, 20].

In this connection, it seems relevant to com-
pare these drugs for treatment of non-specific
delirium that has complicated a severe polytrauma,
which is almost always accompanied by prominent
oxidative distress.

The purpose of the study is to evaluate the in-
fluence of intravenous sedation using dexmedeto-
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KOTOPOTO, SIBJISIOTCS OPTaHOINPOTEKTOPHbBIE CBOM-
cTBa [17, 18] 1, Kak OTMEYEeHO B psAJe UCCIe0Ba-
HUM, aHTUOKCUJAaHTHBIE CBOIcTBa [19, 20].

B aroil cBsA3U TIpeNiCcTaBJsIETCSA BasKHBIM
CpaBHUTH JIaHHbIEe Mperaparbl [Js JedyeHUus
Hecnenu@UIeckoro AeJupusi, OCJOKHUBIIETO
TedeHUe TSKeJ0N CoOueTaHHOW TPaBMOM, KOTopasi
MPaKTUY€eCKH BCETa COMMPOBOKIAETCS BhIPAYKEH-
HBIM OKCUJIaTUBHBIM JUCTPECCOM.

Ilenbp mccienoBaHUsI — OIEHUTH BJIUSHUE
BHYTPUBEHHOH ceJaluu JeKCMeJeTOMUINHA U
nporodoJsia Ha BIPAKEHHOCTh OKUCJIUTEILHOTO
JUCTpecca, TSXKeCTh U NJIUTeIbHOCTh JAeJIUpUsl y
MaIlMeHTOB C TSXKeJI0H COueTaHHON TPaBMOH.

MarepuaJ 1 MeToabI

HccnemoBanne HOCUIIO PETPOCHEKTHUBHO-IIPO-
CIIEKTUBHBIN XapakTep, I'PyIIly CpaBHeHUsl Habpaiu
PeTpOCIEeKTUBHO. Bcero B uccienoBanue BKJIIOYUIIN
172 nmocrpagaBmux. Ilocse OmeHKM MO KpUTEPUAM
BKJIIOYEHU A/ UCKJIIOYEHUSA B 3aKJIIOYUTEIbHYIO 4aCTh
nccyaenoanusa Beeau 100 moctpagasmmx. [lamyueHTos,
B 3aBHCHMOCTH OT METOJa Celalyy, paclpenenay Ha
JaBe rpymnsl: rpynna I (n=51) u rpynna II (n=49, B xom-
IJIEKCHOH Tepanuy KOTOPbIX UCII0JIb30BaAJINA IPONIOd0JI
U JeKCMeIeTOMUAVH, COOTBETCTBEHHO (puc. 1). KoHT-
POJIbHOM I'PYNIION OBITN 3J0POBBIE JOOPOBOJIBITHI 10-
HOpBEI (n=20).

Kpurepun BKIIOYEHU B UCCIIELOBAHUE:

1. Boapacr ot 18 o 50 JieT;

2. TpaBma AByX u OoJsiee obJiacTeidl IpUMeHU-
TeJIbHO K UCII0JIb3yeMO IIPHU OLleHKe TSKEeCTU TPABMBbI
COKpAIlleHHOH 1IKaJie moBpekaeHuit AlS (ot anmi. Ab-
breviated Injury Scale) [21];

3. Onenka o mxkaste ISS (ot anri. Injury Severity
Score) [22] mpu noctyrieHnw: 16-50 6asI0B (TsPKenas
1 OYEHb TsYKeJsas TpaBMa).

midine or propofol on oxidative distress promi-
nence and delirium severity and duration in severe
polytrauma patients.

Materials and Methods

The study had a retrospective-prospective nature,
the comparison group was selected retrospectively. In
total, 172 victims were included in the study. After evalu-
ation according to inclusion/exclusion criteria, 100 vic-
tims were included in the final stage of the study. De-
pending on the method of sedation, the patients were
divided into two groups: group I (n=51) and group II
(n=49), in whose combined therapy propofol or
dexmedetomidine was used, respectively (fig. 1). The
control group was composed of of healthy volunteer
donors (n=20).

Inclusion criteria:

1. Age of 18 to 50 years of age;

2. Trauma of two regions or more as applied to as-
sessment according to the Abbreviated Injury Scale (AIS)
utilized [21];

3. Assessment according to the Injury Severity
Score (ISS) [22] at the time of admission: 16-50 points (a
severe and a very severe injury).

Non-inclusion criteria:

1. Presence of acquired immune deficiency syn-
drome (AIDS), active phases of viral hepatitis;

2. Presence of alcohol or drug addiction;

Brain injury;

History of mental diseases;

Neurodegenerative diseases;

Dementia;

. Injury with ISS score over 50 (the risk of lethal
outcome exceeds 75%).

Exclusion criterion:

1. Delirium recurrence in the course of treatment.

In the study groups there were no differences in
gender, age, injury severity at the time of admission

No o ew

Admitted patients
n=172
Presence of non-inclusion criteria
> n=68
> Recurrence
n=4
A
Included in the study
n=100
Included in Dexmedetomidine group l Included in Propofol group
n=49 — n=51

Puc. 1. Cxema 0TOOpa IaI[eHTOB B MCCJI€IOBAHHE.
Fig. 1. Scheme of selection of patients into the study.

ITIpumeuanue. Admitted patients — mocTynuBIIne manueHTsl; presence of non-inclusion criteria — Haau4Me KpUTEPHUEB He-
BrioueHus; Included in... the study/group — BkJIIO4YeHBI B... UcciegoBaHue/rpymny; dexmedetomidine — 1ekcMe1eTOMUINH;

propofol — npomodor.
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Tabauna 1. KinnHu4Yeckas XxapakTepuCTHKA MAIUeHTOoB (M+0).

Table 1. Clinical characterization of patients (M+0).

Parameters Value of parameters in groups P
Propofol Dexmedetomidine

Number of patients 51 49 >0.05
Number of men, abs. (%) 38 (74.5%) 40 (81.6%) >0.05
Number of women, abs. (%) 13 (25.5%) 9 (18.4%) >0.05
Height, cm 172.1£7.3 176.2+6.0 >0.05
Weight, kg 74.8+12.9 73.4+12.5 >0.05
Age, years 35.1+9.0 33.5+9.1 > 0.05
Hospital mortality, abs. (%) 5(9.8%) 6 (12.3%) >0.05
Yearly mortality, abs. (%) 7 (13.7%) 8 (16.3%) >0.05
ISS 33.3+3.7 32.6x4.1 > 0.05
VIS 7.0£2.8 7.5%2.5 >0.05
SAPS baseline 32.745.0 30.7+3.3 0.86
SAPS in the beginning of delirium 32.1+4.1 27.8%3.6 0.646

Cognitive dysfunction, 1 month 17/46 (37%) 14/43 (33%) >0.05
Type of Trauma

Battle, abs. (%) 37 (72.6%) 36 (73.5%) >0.05

Railroad, abs. (%) 9 (17.7%) 7 (14.3%) >0.05

Motor-vehicle, abs. (%) 3(5.9%) 5(10.2%) >0.05

Civilian, abs. (%) 2 (3.9%) 1 (2.0%) >0.05

Note. ISS — Injury Severity Score; VIS — Vasopressor Inotropes Score; SAPS — Simplified Acute Physiology Score. Trauma severity

was assessed by ISS (Beaker S. et al., 1974).

IIpumeuanue. Parameters — napameTpsl; value of ...in groups — 3HadeHu4 ... B rpymnmnax; number of — uuciio; patients/ men/
women — HaIMeHTOB/MyKUMH/ skeHIINH; height — pocT; weight — Bec; age, years — Bo3apacr, jeT; mortality — cMepTHOCTB;
hospital/yearly — rocnuranbHnas /roposas; ISS, VIS, SAPS — mikausisl; baseline — ucxoanso; in the beginning of delirium — B na-
yasie nesaupus; cognitive dysfunction, month — koruutuBHas gucdysknuys, mecsi; type of trauma — Tun TpaBmbl; battle —
6oeBas; railroad — skene3HomOpOsKHAS; motor-vehicle — aBroMmo0OuIIbHAS; civilian — O6bITOBas1. OleHKA TSYKECTH TPABMBI ITPO-

BoJMJIach 10 mikaJie ISS (Beaker S. et al., 1974).

Kpurepun HeBRJIIOUEHUSA B UCCJIEJOBAHUE:

1. Hanwuwme cuHIpOMa MpHOOPETEHHOTO NMMY-
Hopedunura (CIIV/I), BUPYyCHBIX I'ellaTUTOB B aKTUBHOMN
dasze;

2. Hanuywme ajakOTOJbHOU MM HAPKOTHUYECKOU
3aBHCHUMOCTH;

3. TpaBma roJloBHOTO MO3ra;

4. Hajuuume ncuxuyecKkux 3a00JIeBaHUMA B aHAM-

5. HeliponereneparuBHEIe 3a00I€BAHUS;

6. JlemeHus;

7. TpaBMa c OIleHKOH 110 mkase ISS 6osee 50 6ast-
JIOB (PHCK HACTYIVIEHUA JIeTaJIbHOTO rcxona 6oJtee 75%).

Kpurepuii HCKIIOYEHUS:

1. ITloBTOpHOE pas3BuUTHE [eJUPUSA B IIpolecce
JledeHusl.

B nccsiegyeMbIx IpyIiax He BbIABUJINA OIMYUM 110
TeHJepHO IIPUHAJJIEeKHOCTH, BO3PaACTy, TKECTU
TpaBMbI B MOMEHT ITOCTYIIJIEHHA (OLleHKa Mo 1mKaJe ISS)
U 10 BBIPAKEHHOCTHU IOJIMOPTaHHOM Juc@yHKIUN
(omreHka 1o mkasie SAPS) (Ta6J1. 1). [IpeicraBieHHbIE TaH-
Hble II03BOJIMJIA CYUTATH UCCIefyeMble MPYIIIbI COIIOCTa-
BUMBIMH, @ pe3y/Ibrarbl IPOBEeHHOIO0 CPaBHEHUs —
KOPPEeKTHBbIMU PacnipeiesieHrie TIOCTPAJaBIINX B IPYIITax
B 3aBUCUMOCTH OT MeXaHH3Ma TPaBMbI IIpeACTaBUIN B
Tab1. 1. JlocTaToYHO MOJIOZION CpeIHUI BO3PacT, Bepo-
SITHO, TIpeIoNpeesnI Impeobiraganme 60eBO TPaBMBI
(6ostee 70%) y IOCTpaTaBIINX, BKIIOYEHHBIX B HACTOSIIIIEE
Hcc/eloBaHuUe.

INocse mocTyTIIIEeHU B iedeOHOe yupeskjeHue na-
IIMEeHTHI TPOXOIUJIN IT0JTHOE 00C/IeJOBaHNE B COOTBET-
CTBUE C XapaKTepOM BbISIBJIEHHOT'O ITOBpeskaeHus1. I1o
BO3MOSKHOCTH, XUPYPI'H UCIIOJIb30BAIN TAKTUKY aKTUB-
HOT'0 XMPYPru4uecKoro jedeHus nocrpagasmux. Ilocie
NOCTYIJIEHUS B ITajlaTy MHTEHCUBHON Tepaluu Bce Ia-

(based on ISS score), or prominence of multiple organ
dysfunction (assessed according to SAPS). Distribution
of victims in groups depending on the injury mechanism
is shown in table 1.

After admission to a medicinal institution, patients
were subjected to complete examination according to the
nature of injury detected. As far as possible, surgeons ap-
plied the tactics of active surgical treatment of victims.
After admission to the intensive care unit, all patients re-
ceived the full scope of medical care in accordance with
the principles of severe polytrauma management [23].

Patient safety monitoring included: electrocardio-
graphy, non-invasive measurement of arterial blood
pressure, pulse oximetry, measurement of respiratory
rate and minute volume [23, 24]. Delirium was diagnosed
using the confusion assessment method in intensive care
unit (CAM-ICU) [25]. Screening was carried out on a daily
basis during the whole period of patients’ staying in ICU.
When the result was positive, the delirium intensity was
evaluated according to the ICDSC protocol (Intensive
Care Delirium Screening Checklist) [26]. In group I, seda-
tion was achieved using propofol; the drug infusion was
commenced with the starter dose of 1 mg/kg/hr. There-
after, the infusion speed was adjusted depending on the
patient’s response (the maximum dose was 4 mg/kg/hr.),
trying to maintain sedation at score 1-3 according to the
Richmond sedation scale [27]. In group II, sedation with
dexmedetomidine was performed according to the fol-
lowing regimen: the starter dose of the drug was equal to
0.7 mg/kg/hr.,; thereafter, the infusion speed was ad-
justed depending on the patient’s response, in order to
maintain sedation at score 1-3 according to the Rich-
mond sedation scale, too [27]. In both groups, sedation
of patients was interrupted at least twice a day to repeat
assessment of the patient’s mental status.
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IIMEHTHI TTOJYYaJTU TTOJTHBIA 00'beM MeTUITMHCKOMN T10-
MOIIN B COOTBETCTBUU C NIPUHIOUIIAMU JIECUECHUA TAKE-
JIOM COYeTaHHOU TpaBMHI [23].

MOHUTOPUHT 6€30ITaCHOCTH COCTOSTHUS MTAITEHTA
BKJIIOYAJI: 3JIEKTPOKapAuorpaduio, HeMHBA3UBHOE 13-
MepeHHe apTepuaJbHOr0 NaBJIEHUs, IIYJIbCOKCUMET-
puIo, U3MepeHre YaCTOThI 1 MEHYTHOTO 00'beMa JibIxa-
HUA [23, 24]. [I7151 TMaTHOCTUKHU JeJINPUS NCI0JIb30BaIN
MeTOJl OIleHKH cryTaHHOCTU co3dHaHusA CAM-ICU (ot
aarn. Confusion assessment method in intensive care
unit) [25]. CKpUHUHT IPOBOIWJIA €KETHEBHO B TCUCHUE
BCEro BpeMeHu Hpe6bIBaHI/IH IIAaIIMEeHTOB B IIaJIaTe MH-
TeHCUBHOU Tepanuu. [Ipy moJI03KUTEeTLHOM pe3ysisTaTe
OLIEHKY BBIPAYKEHHOCTH JIeJIMPUs IPOBOJUIUA B COOT-
BETCTBHY C IPOTOKOJIOM CKPHHUHTOBOTO 00CIeI0Ba-
HusA Ha genaupuii ICDSC (ot annt. Intensive Care Delir-
ium Screening Checklist) [26]. B rpynme I cemamuio
TIPOBOIUIIH MTPOTNI0(d0JIOM — MHPY3UIO IIpenapara Ha-
YMHAJIA B CTAapTOBOM no3e 1 mr/kr/vac. [lajiee, cko-
pocTh UH(PY3UU KOPPEKTUPOBAJIU B 3aBUCUMOCTHU OT
peakyu nmanreHTa (MakCuMaabHO — 4 Mr/Kr/4ac), cra-
Ppasich OJIep>KUBATh CeJAIMIo Ha YpoBHe 1-3 6asiia mmo
IIKaJje OIeHKHU cTeneHW cemanmuu Richmond [27]. B
rpynne Il cemanuio neKCMeneTOMUAUHOM ITPOBOLUIIN
110 cJlelylolel cxeMe: CTapToBasd 1034 Ipernapara co-
crasJsana 0,7 MKr/Kr/4ac, fjajnee, CKOpocTb UH(y3uu
KOPPEKTUPOBAIHA B 3aBUCUMOCTU OT PeaKIUM Ialu-
€HTa, YTOOBI IO IeP>KUBATh CEJAIMIO TAKKe Ha YPOBHE
1-3 6aJia, 10 MIKaJie OI[eHKU CTeleHu ceaanuu Rich-
mond [27]. [TaruenTaM 06enx TPyII, MUHUMYM, IBa
pasa B CyTKU CeJallyIo IIpeKpallaiyd U IIOBTOPHO Olle-
HUBAJIM IICUXUYECKUH CTATyC IMalexTa.

IToMuMO cTaHIAPTHBIX UCCIEIOBAHUN, Y BCEX Ma-
IVEHTOB OIpeJesIsiia ClepskaHre KapOOHUINPOBaH-
HBIX IEeNTHJIOB B IIJIadMe KpoBU. KpoBwb moJsyuanu
nyTeM NyHKOUU JIOKTEBOU BE€HBI U ImoMeIgaJi B IIpo-
OMpKH, copmepsKalire 3THIEHINAMHIHTETPAYKCYCHYIO
rucaoty (9ITA). HermocpencTBeHHO Moc/Ie mepeMelie-
HUsI B IPOOUPKU MMPOOKI TEHTPUMPYTHPOBAJIH CO CKOPO-
cTeIo 1500 g B Teuenne 20 muH. I11a3my coxpanaam npu
temneparype —20°C 1o nposenenus ananusa. Cogepsra-
HYe KapOOHMJINPOBAHHBIX O€JTKOB B INIa3Me KPOBH M3-
MepsiJId MeToJoM crekTpodoromerpuu. ITocse ocax-
JleHus1 0eJTKOB TIa3Mbl C PaBHBIM 00beMoM 1%-HOU
TPUXJIOPYKCYCHON KHUCJIOTBI, OCaJ0K pPeCcyCIeH3UpO-
Basu B 10 MM TH®TI' (nuHuTpodenuarugpasut) B 2N
HCl, nm ¢ nomomibio 2N HCI B kauecTBe KOHTPOJIBHOU
3aroTOBKU. ['paHyJsIbl IPOMBIBAIN TPY pas3a cMechio 1:1
9TaHOJI/9TUJIAleTaT ¥ KOHEYHBIN 0CaJJOK PACTBOPSIIIU B
6 M runpoxnopuaa ryanuanHa. Conepskanne Kapoo-
HWJIBHOU T'PYIIITBI OTIPEIEJIS/IN 110 ONITUYECKOU IIJIOTHO-
CTH IIpU JJINHE BOJHBI 370 HM ¢ KO3 (PUIIMEHTOM IKC-
THHKITIA 22000 M~! cM~!. OB1IIyI0 KOHIIEHTPAITHIO OesTka
ONpelesIsanay 10 IOWIOLIEHUIO IIPU JJInHe BOJIHBL 280
HM, UCIIOJIB3YA CTaHIAaPTHBIEC KPUBBIE NJIA OBIYLETO ChI-
BOPOTOYHOTO aab0OyMuHA. Pe3yisrarsl BBIpaskaadl B
BHUJ€ HMOJIb Kap6OHI/IJII)HLIX TPyl Ha MUJJIUTPAMM
OeJika nIa3Mer [28, 29];

Habmronenme 3a 00/IbHBIMY IIPOIOJIKAJN B TeUe-
HYE BCEro Ieproja NpeObIBAHMS B CTAllMOHApe. B masb-
HEWIIMH aHaJIN3 BKJIIOYAJIU CJIeIyIoIIre TapaMeTphbl:

1. OueHKa 10 IIKaJje OLeHKU TSKeCTU IIOBPEK-
nenuii ISS npu nocTynseHuy;

2. Onenka no mkasie SAPS [30] npu mocrymienny,
Ha MOMEHT Havajia © Ha MOMEHT OKOHYAHUS JIeJIUPUST;

In addition to standard examinations, blood
plasma carbonylated proteins were assayed in all pa-
tients. Blood was sampled by vein puncture and trans-
ferred into tubes containing ethylenediaminetetraacetic
acid (EDTA). Immediately after transfer into tubes, sam-
ples were centrifuged at 1500g for 20 min. Plasma was
kept at —20°C until analysis. The content of carbonylated
proteins in blood plasma was measured by spectropho-
tometry. After deposition of plasma proteins with an
equal volume of 1% trichloroacetic acid; the sediment
was resuspended in 10 mM DNPH (dinitrophenylhy-
drazine) in 2N HC], or with the help of 2N HCl as the con-
trol blanc. Granules were washed three times with 1:1
ethanol/ethyl acetate mixture, and the resultant sedi-
ment was dissolved in 6 M guanidine hydrochloride. The
carbonyl group content was established based on optical
density at the wavelength equal to 370 nm, the extinction
coefficient being 22000 M-' cm™'. Total protein concen-
tration was determined based on absorption at the wave-
length equal to 280 nm using standard curves for bovine
serum albumin. The results were presented as nmol of
carbonyl groups per milligram of plasma protein [28, 29];

Patients were observed during the whole inpatient
period. Subsequent analysis included the following pa-
rameters:

1. Injury severity assessment based on ISS at the
time of admission;

2. Assessment according to SAPS [30] at admis-
sion, at the beginning and at the end of delirium;

3. Delirium duration (days);

4. Hospital mortality (up to 30 days or the real time
if a patient stayed in hospital longer than 30 days).

5. A cognitive dysfunction event evaluated based
on the MoCA test 1 and 3 months after a severe poly-
trauma.

Infusion therapy was done using balanced solu-
tions of crystalloids (Sterofundin, Ionosteril) in the vol-
ume of 30 ml/kg during the first hours after diagnosis;
later — after the infusion requirement test (the PLR test).
As necessary, 10% albumin solution was used.

Noradrenalin, at a starter dose of 0.02 mg/kg/min
(0.3 mg/kg/min maximum), was used upon septic shock
development to maintain mean ABP > 65 mm Hg. In case
of myocardial dysfunction manifesting as increased fill-
ing pressure and reduced ejection fraction and/or per-
sistent hypoperfusion symptoms in spite of achieved ad-
equate intravascular volume and normal mean arterial
pressure, the therapy was complemented with dobuta-
min infusion at a starter dose of 5 mg/kg/min (12
mg/kg/min maximum).

Upon occurrence of respiratory failure (pO,/FiO,
index being less than 250), invasive assisted ventilation
was initiated following the principles of ‘safe’ artificial
lung ventilation. In case of renal failure, renal replace-
ment therapy, most often — continuous veno-venous he-
modiafiltration, was carried out.

Daily screening for development of non-specific
delirium was performed using the CAM-ICU method.

In the course of statistical processing, quantitative pa-
rameters were preliminarily analyzed for distribution nor-
mality using the D’Agostino and Pearson test. Mean values
of normally distributed quantitative parameters were pre-
sented in the paper as the arithmetic mean with standard
deviation (M+6), and non-normally distributed — as the
median with interquartile interval (Me [25-75%]). For com-
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3. IIpomoJKUTEeTbHOCTD AeJUPU (CYTKH);

4. TocnuTajbHasi JIETAIBHOCTH (10 30 CYyTOK, UIu
peasbHOE BpeMs, eCJIN TalMeHT MPOOBLI B CTal[IOHape
601ee 30 CyTOK).

5. CoObITHE KOTHUTUBHOU TUC(YHKITNU, OTIeHEH -
Hoe 1o MOCA-Tecty uepe3 1 u 3 MecsiIia 1ocJjie TsKea0H
COYeTaHHOH TPaBMBI.

VH}Y3NOHHYIO Tepannuio MPOBOIUIN COATAHCH-
POBaHHBIMU PACTBOPAMU KPUCTAJJIOUOB (CTepodyH-
JIWH, TOHOCTepJI) B 00'beMe 30 MJI/KT B IIepBbIe Yachl
rnocje IOCTAaHOBKU [MarHosa. B mociaenymomeM —
TIocJIe IPOBeJeHNsI TeCTa Ha IOTPeOHOCTH B WH(Y3UH
(PLR-TecT). ITo Mepe HEOOXOMMMOCTHA HCIIOJb30BaTN
10% pacTBop anpOyMHUHA.

Hopanpenanu B Haya/ibHOM 103€ 0,02 MKT/KT/MUH
(MakcuManbHO 0,3 MKT/KI'/ MYH) ACIOJIb30BAJIM IIPU pa3-
BUTHUU CEIITUYECKOTO III0KA JIJ11 IO iep>KaHusl CPeTHero
AJl > 65 MM pT. cT. B citydae nucyHKIIMM MUOKAp/a, BbI-
pakarolieiics B BUJe poCTa JaBJIeHUsI HAllOJHEeHUs U
HHU3KOTO CEP/IEYHOr0 BHIOPOCA M/ WA COXPAHAIOMINXCS
CHMIITOMOB runonep@ysuy, HeCMOTPS Ha JOCTUTHYThII
aZieKBaTHBIN BHYTPUCOCYIUCTBIM 00'beM M HOpMaIbHOe
cpefHee apTepHUabHOE aBJIeHHNE K JIEYeHNIo J00aB-
Jsyn wHGy3nio gobyraMrHa B CTApTOBOW 1o3e 5
MKI'/KT'/MUH (MaKCUMaJIbHO 12 MKT/KT/MUH).

IIpyu BOBHUKHOBEHUHU [IbIXaTeJIbHON Hel0CTaTou-
"Hoctu (mupexc pO,/FiO, menee 250), HaUMHaIU IPpOBe-
JleHre NHBA3UBHOU UCKYCCTBEHHOU BEeHTUJIALINN JIeT-
KHUX BO BCIIOMOTaTeJIbHOM pe)KUMe, PYKOBOZACTBYSCH
MPUHIATIAaMU «0e30IMacHO» UCKYCCTBEHHOW BEHTHUJISI-
nueil jerkux. [Ipy BOSHUKHOBEHMH II0YE€YHOH HeJJoCTa-
TOYHOCTH IIPOBOAU/IN 3aMECTUTEJIHBHYIO [I0YEYHYIO Te-
pamnuio, 4daiie BCero, IPOAJIEHHYI0O BEHO-BEHO3HYIO
reMouapUIBTPaLHIO.

Meronom CAM-ICU mnpoBomuan eskeJHEBHBIN
CKPUHUHTI Ha pa3BUTHE HeCllelu(pUIeCKOro NeIupusl.

IIpu cTaTrCTIYeCKOI 00pabOTKe KOTMYECTBEHHbIE
napameTphbl IpeBApUTe/IbHO aHAJIU3UPOBAJIA Ha HOP-
MaJIbHOCTh pacupefesneHus tecroM J’Aroctuno-ITup-
cona. CpeiHre 3HaYeHUsI HOPMAJIBHO paclpeie/IeHHbIX
KOJIMYECTBEHHBIX ITapaMeTpoB B paboTe IpeCTaBUIN
CpefHuM apu(pMeTUYecKUM CO CTaHIAPTHBIM OTKJIOHEe-
HUeM (M+0), a HeHOpMaJIbHO pacipe/ie/IeHHbIX — MeIna-
HOU C MEKKBAPTUJIbHBIM UHTepBasioM (Me [25-75%]).
JlJ1s1 cpaBHEHU s KOJIMYeCTBEHHBIX BEJIMYUH C HOpMaJib-
HBIM pacipejiesleHieM UCII0Jb30BaId KpuTepuii CTbio-
JeHTa. Iyl cpaBHeHUsI KOJIMYeCTBeHHBIX BeJINYNH, He
MMeIOLIUX HOPMaJIbHOIO pacupefeseHus1, IpUMeHs1In
U-kpurtepuil YutHrn-ManHa. [[J1s1 OIleHKU KavecTBa Ipe-
JUKTOPOB KJIWHUYECKUX HCXOI0B UCII0JIb30BAIU METOT,
panroBoii koppesisinuu CiupMmena u ROC-ananus. Pas-
JWUYWS TPUHUMATNA CTAaTUCTUYECKU 3HAYUMBIMHU TIPHU
ypoBHe p<0,05. [Iy1A pacdyeToB HCIOIB30BaJIM IIPO-
rpammel Statistica 10.0 (StatSoft, Inc.) u MedCalc 12.5.0.0
(MedCalc Software bvba).

Pe3ynbTaThl M 00CYK/IEHHE

Tsiskestast coueTaHHasi TpaBMa COMMPOBOsKIA-
eTCsA BBIPA’KeHHBbIM OKMCJIUTEJbHBIM THUCTPEC-
COM, KOTOPBIH OIIEHMBAJIHU 110 COJePKAaHUI0 Kap-
OOHUTMPOBAHHBIX ITENTHUIOB B KPOBU IMAIIEHTOB.
PedepeHcHBIE 3HAUEHUS Y 3[I0POBBIX TOOPOBOJIH-
11eB MOJIOAOT0 Bo3pacra cocrasuuau 0,55 [0,51;
0,59] amoab/Mr. ComepskaHre KapOOHUIUPOBAH-

parison of normally distributed quantitative values, the Stu-
dent’s test was used. For comparison of quantitative values
that did not have normal distribution, Mann-Whitney U'test
was used. For evaluation of the quality of clinical outcome
predictors, Spearman rank correlation and ROC analysis
were used. Differences were regarded statistically significant
at P<0.05. Calculations were performed using Statistica 10.0
(StatSoft, Inc.) and MedCalc 12.5.0.0 (MedCalc Software).

Results and Discussion

Severe polytrauma is accompanied by promi-
nent oxidative distress, which was assessed based
on the content of carbonylated proteins in patients’
blood. Reference values in healthy young volun-
teers were equal to 0.55 [0.51; 0.59] nmol/mg. The
content of carbonylated peptides in severe poly-
trauma patients 12 hours after admission to the in-
tensive care unit had no significant differences be-
tween the groups (table 2).

Oxidative distress was most significant on day
3 after a severe polytrauma. It remained quite se-
vere on day 5 of the post-trauma period, too. At
that, there was no significant difference between
groups (table 2).

Importantly, the content of carbonyls in
plasma proteins from patients at delirium onset, 24
and 72 hours after its manifestation was statistically
significantly increased compared to baseline values,
as assessed 12 hours after admission (P<0.05) (fig. 2).

The study findings have shown that the choice
of a drug for sedation in all stages of the study did
not affect the oxidative distress severity assessed by
determining of content of carbonylated proteins.

It has been revealed that the quantity of car-
bonylated proteins reflects the trauma severity as-
sessed by ISS. The content of carbonylated proteins
in severe polytrauma patients measured 12 hours
after admission to the intensive care unit and the
trauma severity assessed by ISS have a reliable posi-
tive correlation relationship (r=0.39, P<0.05) (fig. 3, a).

Oxidative distress appears to play a certain role
in delirium development mechanisms. This is evi-
denced by existence of a positive correlation relation-
ship between the index under discussion and delir-
ium duration (=0.34; P<0.05) (fig. 3, b), as well as its
severity assessed by ISDSC (r=0.38, P<0.05) (fig. 3, ¢).

An attempt was made to trace the influence of
oxidative distress presentation on the incidence of
cognitive dysfunction evaluated by the MoCA test at
1 months and 3 months after a severe polytrauma.
Based on ROC analysis, the content of carbonyls as-
sayed 24 hours after onset of delirium demonstrated
satisfactory capability of forecasting cognitive dys-
function evaluated by the MoCA test 1 months after
asevere polytrauma (AUC 0.67, P<0.05) (fig. 4). Car-
bonyl content in proteins exceeding 0.78 nmol/mg
with 62% sensitivity and 67% specificity might evi-
dence development of cognitive dysfunction 1
month after a severe polytrauma.
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Tabmmna 2. /luHaMHUKa coJiep>KaHusI KapOOHUIHPOBAHHBIX NTENTH/IOB B KPOBH Y IAIIHEHTOB C TSKEJION code-
TaHHOI TPaBMO# NIpH pa3BUTHH Jeanpusa, Me [LQ-HQ].

Table 2. Dynamics of the content of carbonylated proteins in the blood of severe polytrauma patients in case of
delirium development, Me [LQ-HQ)].

Study Stages Content of carbonylated proteins in groups, nmol/mg p
Propofol, n=51 Dexmedetomidine, n=49

12 hrs. after admission 0.70 [0.67-0.81] 0.69 [0.67-0.80] 0.740

Delirium onset 0.80 [0.68-0.83] 0.79 [0.67-0.82] 0.360

24 hrs. after trauma 0.79 [0.67-0.85] 0.78 [0.72-0.82] 0.710

72 hrs. after trauma 0.79 [0.67-0.85] 0.82 [0.68-0.92] 0.213

5 days after trauma 0.73 [0.62-0.83] 0.72 [0.62-0.82] 0.740

IIpumeuanwue. Study stages — aranbl uccaenoBanus; content of carbonylated proteins in groups — cozepskanue KapOOHUJIU-
POBaHHBIX NENTUIOB B Tpymnax; after — nmocsie; admission/trauma — nocrymienust/ Tpasmel. st Tabut. 2, puc. 1: hrs. — vacos;

days — cyTok; Delirium onset — Ha4aJo Jeupus.

HBIX TENTUOB Y TaIu-
EHTOB C Tﬂmeﬂofl code- 0.85 - * * B Dexdor
TaHHOU TPaBMOU Yepes
12 9acoB MOCJIe TOCTYTI- 0.80 - Propofol
JeHUs B OT/AeJIeHue
peaHMManuu U MHTEH- 075
CABHOU Tepanuu He % 0.70 -
MMeJI0 3HAYNMBIX OT/TH- E
YU MeKIy IpynnamMu 'g 0.65 -
(Taba. 2). g
OKucauTeJbHBIN 0.60 -
nucTpecc ObLT HambO- il - Volunteers
jJee BBIpa)XeH Ha 3 0.55 -
CYTKM TIOCJIE TSAKEJION
COYETAaHHOW TpaBMBbI. 0.50 - - - - -
OH COXpaHAJICA J0CTa- Outcome Delirium 24 hrs. 72hrs. 5days
TOYHO BBIPA’KEHHBIM U onset

Ha 5 CyTKHU IIOCTTpaBMa-
TUYECKOTO  Iepuoja.
IIpn sToM moKasareJu
obeux rpynn He UMeJu
3HAYMUMBbIX  OTIMYUU
MesKTy COOOM.

BaskHO OTMETHUTD, YTO COTiEpPIKaHNE KapOOHU-
JIOB Ha MOMEHT HadaJja JeJINpusd, yepes 24 u 72
yaca nocJje ero MaHudecranuy B 00enx rpymnmax
OBLJIO CTAaTUCTUYECKW 3HAYMMO OOJIbIIE TIO
CPpaBHEHUIO C UCXOOHBIMU 3HAYEHUAMU, KOTOPbIE
OlleHUBaJIN Yepesd 12 yacoB I10c/Ie HOCTYIICeHUA
(p<0,05) (puc. 2).

PesynpraThl HMccae10BaHUsSA MOKA3aJH, 4TO
BBIOOD TIperapara AJjs cefalliyl Ha BCEX dTarax
HCCJIeIOBAHUS He BJIMSJ Ha TAYKECTb OKMUCIIU-
TeJIbHOI'0 JUCTPEcca, OLeHEeHHYI0 10 COfepsKa-
HHIO Kap6OHI/IJ'II/IpOBaHHbIX IIerITua0B.

BbIABMIIH, UTO KOJTMYECTBO KAPOOHUITUPOBAH-
HBIX [IENITU/IOB OTPAKAET T3KECTh TPABMbI, OLIeHEeH-
Hyto 110 kaste ISS. ConepsraHme KapOOHUIMPOBaH-
HBIX IIENTUIOB Y IAIIMEHTOB C TSYKEJION COueTaHHON
TpaBMOM, M3MepeHHOe dYepe3 12 YacoB mocie
MIOCTYIIEHUS B OTJleJIeHHe PeaHuMaluy U UHTeH-
CUBHOHI Teparuvu, 1 TAKeCTb TPaBMbI, OLIEHEHHAasA 110
mKase ISS, nMerT JOCTOBEPHYIO NOJI0KATEIBHYIO
KOppEeJIALIMOHHYIO ¢BA3b (1=0,39, p<0,05) (puc. 3, a).

OTHOIIIEHUIO K UCXOOY.

Puc. 2. luHaMHKa coep;KaHusA KapOOHUIMPOBAHHBIX MENITH0B B KPOBH MAIEHTOB.

Fig. 2. Dynamics of the content of carbonylated proteins in the patients’ blood.

Note. * — significant differences in respect of the outcome.

IIpumeuanue. Outcome — ucxop; volunteers — HO0OPOBOJBIIBL. ¥ — 3HAYNUMbBIE PA3JIMYUS 110

Our previous study has shown that employ-
ment of dexmedetomidine to stop delirium vs.
propofol allows reducing the time required to cure
this complication on day 1 and does not affect the
30 day mortality [31].

It is known from literature that severe poly-
trauma is accompanied with prominent oxidative
distress [2, 3], which severity increases the inci-
dence of infective pulmonary complications [3]. At
the same time, the influence of oxidative distress of
the duration and severity of delirium complicating
the post-trauma period remains unknown. We have
evaluated the oxidative distress severity based on
the content of carbonylated proteins in the pa-
tients' blood. It has been shown recently that the
investigation of blood carbonylated proteins dy-
namics in patients after cardiac and coronary vas-
cular surgeries provides significant prognostic
power for early diagnosis of organ disturbances
during the early postoperative period [32]. Our
findings have confirmed the hypothesis that car-
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Ha 4aCTOTy pa3BUTHsI KOTHUTUBHOU AUCHYHKIUHY,
onieHeHHOH 110 MOCA-TecTy B Ilepuoibl: 1 MecsIl
U 3 Mecsina nocJje TSKeJI0U COUeTaHHON TPaBMBbl.
Ilo pesynbsraram ROC-anHanusa cogepskaHue Kap-
OOHUJIOB, OIleHEHHOE Yepe3 24 TIocsie pa3BUTHSA
JeJIupus, II0Ka3aJno yIoBJIEeTBOPUTEIbHbIE BO3-
MOSKHOCTH [IJIs1 IPOTHO3WPOBAHM ST KOTHUTUBHON
nucgysknuy, oneHeHHodl mo MOCA-tecTy B
nepuof yepes 1 Mecsr] ocJjie TSKeJI0U coueTaH-
Holi TpaBMBI (AUC 0,67, p<0,05) (puc. 4). Conepsxa-
Hre KapOoHMIIOB 60J1ee 0,78 HMOJIB/MT C YyBCTBU-
TEJbHOCTBIO 62% 1 crienn(pUIHOCTHIO 67% MOKET
CBUJIETEJILCTBOBATh O PA3BUTHUU KOTHUTUBHOMU
IUCHYHKIIMU yepe3 1 MecsI] I0ocJIe TsKeJI0M coue-
TaHHOU TPaBMBbI.

B Hamre#t npeabiaymei pabore 6170 TOKA-
3aHO, YTO MCIIOJIb30OBaHUE JEeKCMedeTOMHINHA
[U1A KyIIAPOBAaHUA eJIMPUsA B CDABHEHUH C IIPO-
1o 010M TO3BOJISIET YMEHBIIIUTH BpeMsi, HE00XO0-
JUMoOe [J1s JIEYeHHUs TaHHOT'0 OCJIOKHEeHU:A Ha 1

Puc. 3. KoppeasiumoHHasi CBSI3b COJepP KaHMUsI KapOOHHJIH-
POBaHHBIX NENTHAOB B KPOBH ITALIMEHTOB C (a) TAKECTHIO
TpaBMBl, (b) IJINTETBHOCTHIO H (€) TAMKECTHIO JeJTUPHSI.

Fig. 3. Correlation relationship between the content of car-
bonylated proteins in the patients' blood and (a) trauma
severity, (b) delirium duration, and (¢) delirium severity.
IIpumeuanmue. ISS, ICDSC — mikaJibl.

bonylated proteins represent an oxidative distress
bystander of polytrauma severity assessed by ISS.
Importantly, no influence on oxidation distress of
sedation drugs (dexmedetomidine vs. propofol)
was found at all stages of the study.

Conclusion

Therefore, our findings of positive correlation
between blood carbonylated proteins and delirium
duration (r=0.34; P<0.05) and severity assessed by
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Knuuudeckue uccjaegoBaHud U IIpaKTUKaA

CyTKM U He OKasbIBaeT BaUAHUA Ha 30-IHEBHYIO
JIeTaJIbHOCTD [31].

W3 naHHbIX JIMTEpaTyphbl U3BECTHO, YTO TsKe-
Jasg coueTaHHasl TpaBMa COMMPOBOKIAETCS BhIpa-
KEHHBIM OKMCJIMTEJIbHBIM IOucrpeccom [2, 3],
TSPKECTh KOTOPOTO yBEJINUUBAET 4aCTOTy UH(EK-
IIMOHHBIX JIETOYHBIX OCJOKHEeHUH [3]. B TO ke
BpeMsi, BJIMSTHUE OKUCIUTEIbHOTO JUCTpecca Ha
IJIUTEJIbHOCTD U TAKECThb JeJIUPUsd, OCIOKHUB-
[Iero Te4yeHne MOCTTPABMATUYEeCKOTO Mepruoa,
OCTaeTCs HEBBIICHEHHOU. MBI OII€HUJIN TAKECTh
OKHMCJIMTEJBHOTO JUCTPECca IO COIepyKaHUIo0 Kap-
OOHUIMPOBAHHBIX ITENTHUIOB B KPOBU IMAITEHTOB.
HenmaBHO moKa3aHO, YTO UCCJIeIOBaHNE JUHAMUKU
comepskaHusl KapOOHMJIIMPOBAHHBIX MENTUIOB B
KPOBU MAaI[MEHTOB MOCJe ONepanuii Ha ceplie U
KOPOHApHBIX COCYJaxX UMeeT 3Ha4uMble IIPOTHO-
CTUYEeCKHE BO3MOKHOCTH [IJIs paHHEU JUarHo-
CTUKU OPTaHHBIX HapyIIeHUU B paHHEM IIOCJe-
onepauuoHHM nepuoge [32]. IlosyuyeHHbIEe HAMU
pe3yabTarsbl IOATBEPIUJIN TUIIOTe3y O KOoJude-
CTBEHHOM COJIepKaHUM KapOOHUIUPOBAHHBIX
MEeNTHUI0B, KaK ITOKa3aTeJse BbIPAYKEHHOCTU OKUC-
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ISDSC (r=0.38, P<0.05) clearly demonstrate the
contribution of oxidative distress to the delirium
development mechanisms.

JINTETLHOTO TUCTPECCA, OTPAKAIOIIETO TSKECTD
COYEeTaHHOI TPABMBI, OTIEHEeHHOM 110 mrKaJie ISS.

3akJrouenue

PesynbraThl uccaenoBaHusA MMOKa3aau, 4ToO
OKUCJIUTEIbHBIN AUCTpecE, 10 Bcell BUAUMOCTH,
HAI'paeT ONpeleJIeHHYI0 pOJib B MeXaHU3Max pas-
BUTHS JeJIMPUs], O YEM CBUIETEJILCTBYET OJIOMKU-
TeJIbHAsI KOPPEJIIIIUOHHAsI CBSI3b COMEpPYKAHUS
KapOOHWJIMPOBAHHBIX 0E€JTKOB B KPOBH C IIPOJTOJI-
SKUTEJIbHOCTBIO feaupus (r=0,34; p<0,05) u c ero
TAMKECTBIO, onleHeHHou 1o mkaJie ISDSC (r=0,38,
p<0,05).

Ba)kHO OTMETHUTH, UTO PA3HUIIBI BAUSHUA Ha
BBIPA’KEHHOCTh OKUCJIMTEIbHOTO AUCTPecca pu
MpUMEeHEHNUN CPaBHUBAEMBIX MNPENaparoB Js
ceganuu (IeKCMeneTOMUAMH U nponodos) He
BBIABMJIM Ha BCEX aTarax uccjaeqoBaHuA.
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