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Pe3rome

IeJss MccIeOBAHUA: COBEPIIIEHCTBOBAHNE MHTEHCUBHOM Tepallil OCTPBIX OTPaBJIeHUH 1,4-0yTaHamo-
JIOM, OCJIOKHEHHBIX Pa3BUTHUEM IIOCTUHTOKCUKAIMOHHOTO IeJIUPU.

MarepuaJbl 1 MeTObI. [IpoaHaIM3MpPOBAIN JaHHbIE 00C/IEJOBAHYS U JieueHUsI 40 My)KYMH C OCTPBIMHI
TAMKEJJbIMU OTPaBJICHUAMU 1,4-GYTaHI[I/IOJIOM, OCJIOYKHUBIINMUCA PAa3BUTUEM ITOCTUHTOKCUKAITMOHHOIO 1e-
qupusi. V13 Hux 20 marueHTaM B cxeMe JieYeHUsI BBOAUIN CYKIIMHAT-COAeP KA mperapat, 20 — ObLII
IIPOJIEYEHBI CTaHJAPTHBIMU MeTOodaMU. KOHTPOJIBHYIO IPYIIITy COCTaBUJIN 18 4eJIOBEK — 30POBbIE JINIA
MYSKCKOTO I10J13a, B Bo3pacTe 0T 25 10 40 jieT. [IpoBesin OIleHKY KJIMHUYECKOI0 TeYeHUs JeJINPHUs, ITIoKa3are-
JIel CHCTeMbI INTyTaTHOHA U ITPOIIeCCOB MePEKUCHOTO OKUCIEHH A JINITA0B B 9PUTPOIUTAX O0THHBIX, OLIEHKY
KHUCJIOPOAHO-TPAHCIIOPTHOH (DYHKIIMK OPTaHM3Ma METOJO0M HellpsIMOH KaJTOpUMETPUH, OI[eHKY HaTuIusa
ramMma-TUJpOKCIMAaCIAHON KUCTIOThI B OMOJIOTHYeCKHUX CPeiax ITo JaHHBIM ra30BOr0 XpoMarorpada c Macc-
CIIEKTPOMETPUYECKUM JEeTEKTOPOM.

PeaysibTaThbl. YCTaHOBUJ/IN MOBLIIIEHNE COAEP/KAHNA BOCCTAHOBJIEHHOIO IIyTaTUOHA K 7-M CyTKaM Ha
50,3 (c 3,68+0,57 10 5,53+0,35 MKMOJIB/T), remorsiobuHa (Hb), akTUBHOCTH aHTHOKCHUJAHTHBIX (DEPMEHTOB 1
¢epMeHTOB, TPUHUMAIOIINX YYACTHE B BOCCTAHOBJIEHNH [NIyTaTHOHA U3 OKUCJIEHHON (DOPMBI: TTIOK030-6-
docdar nerunporenassr — Ha 17,1 (¢ 3,68+0,26 10 4,31+0,41 MrMoJi6/THD) 1 IyTaTHOH-pEAYKTAa3bl — HA
14,9% (c 174,1+16,3 no 200,2+4,11 MKkMOJIb/MUH-THD), CHI)KEeHIE aKTUBAIIMN CUCTEMBI IEPEKUCHOTO OKHC-
aeHust munugoB MIIA na — 41,9% (¢ 7,78+1,06 mo 4,52+0,28 amouis/T Hb).

3axkrouenue. [loydeHHbIe JaHHbBIE JOKAa3aJIM BEICOKYIO 3(pPEeKTUBHOCTE CYKIIMHAT-COJepsKaIero
Iperapara B OTHOIIIEHUHU 3aMeJIEHUA IIPOrPeCCUPOBAHNA KIIMHUYECKOI0 Te€Y€HUA IOCTUHTOKCUKAIMOH-
HOTO JeJINPUA 3a CYET IIOBBILIEHNUA COAEP/KaHNA OCHOBHOI'O aHTUOKCUJAHTa KJIETKU — BOCCTAaHOBJIEHHOIO
rIyraTuoHa.

Kntouesvie croea: ocrmpoe ompasJierue; NOCMUHMOKCUKAUUOHHBLL Oenuputi; 1,4-6ymanduon; nepekuc-
HOe OKUCJIeHUsL AUNUO08; CUCMeMA 2JlyMamuoHra; 2unokcust; Llumogaasun

Summary

The aim of the study is to explore the best intensive care strategies for acute 1,4-butanediol poisoning
complicated by post-intoxication delirium.

Materials and methods. The data of the laboratory testing and treatment of 40 men with acute severe poi-
soning with 1,4-butanediol, complicated by post-intoxication delirium were analyzed. Twenty patients received
succinate-containing drug, others were treated with conventional methods. The control group included 18
healthy male patients aged 25 to 40 years. Clinical course of delirium, parameters of glutathione system and
lipid peroxidation in patients' red blood cells, oxygen transport function (by indirect calorimetry), gamma-
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hydroxybutyric acid level in the biological fluids by gas chromatography/mass spectrometry were evaluated

during the study.

Results. An increases in levels of reduced glutathione by 50.3% by day 7 (from 3.68+0.57 to 5.53+0.35
umol/g), hemoglobin (Hb), antioxidant enzymes and glutathione reduction enzymes were found; glucose-6-
phosphate dehydrogenase increased by 17,1% (from 3.68+0.26 to 4.31+0.41 pmol/g Hb) and glutathione re-
ductase increased by 15% (from 174.1+16.3 to 200.2+4.11 umol/min/g Hb). At the same time, the MDA lipid
peroxidation system activation was decreased by 41.9% (from 7.78+1.06 to 4.52+0.28 nmol/g Hb).

Conclusion. The obtained data proved high efficacy of a succinate-containing drug in slowing down the
progression of post-intoxication delirium through increasing the level of the main cellular antioxidant, the re-

duced glutathione.

Keywords: acute poisoning; post-intoxication delirium; 1,4-butanediol; lipid peroxidation; glutathione sys-

tem; hypoxia; Cytoflavin
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BBenenue

Ha ceromaAIHUN TeHb NeJTUPUN OTHOCUTCS
K JIOCTaTOYHO aKTyaJIbHBIM IpobJjeMaM coBpe-
MeHHOU MeauIinHbI [1-3]. Heo0X0auM0 OTMETHUTD,
YTO JaHHAs MPoOJIeMa TUTMYHA HE TOJIBKO JJIsT
Halen CTpaHbl, O Y€M CBHUAETEJABLCTBYIOT MHOTO-
YUCIeHHbIe 3apybesKkHbIe MyOIuKauu [4-6].

Jesmpuii sIBJISIETCST OTHUM M3 PACIIPOCTPAHEH-
HbBIX IIOCJe0NEPAIMOHHBIX OCJIOMKHEHU Yy IOKHU-
JIBIX IAIIMEHTOB, Y JIUI], CTPaJaroUX paclipocrpa-
HEHHBIM Kap/IUOCKJIEPO30M U UMEFOIIIHX IITUPOKUI
CIIEKTP COMYTCTBYIOIIEH aTosioruu [7, 8]. OmHol 13
YacThIX MPHUYMH (DOPMUPOBAHUS JeJTUPHO3HOTO
CHH/IpOMa Y 00JIbHBIX TOKCUKOJIOTMYECKOT0 IPodu-
Jisl, TIOCTYTAIOIIUX B OTHeJIeHWE peaHuMaluu U
nHTeHCUBHOUN Tepanuu (OPUT), ocraercsa asko-
roJibHasA 3aBUCUMOCTH [9].

AKTyaJqbHOCTh JIAHHOTO  WCCJIEJIOBAHUSI
00ycJIOBJIEHA YBEJTUUYEHUEM B O0IIIEN CTPYKType
0OJIBHBIX TOKCUKOJIOTUYECKOTO PO U BCTpe-
YaeMOCTH OCTPBIX OTPAaBJIEHUU TPEKYPCOPOM
raMMma-rugpokcumacsasoi kucjaorsl (TOMK) —
1,4-6ytangmosiom (1,4-BJ1) (10, 11].

NaBectHO, uTO 1,4-OyTaHANOJ, TOKCUYHOCTD
KOTOPOTO UCCJIeIOBaHA HEJJOCTATOYHO, OTHOCUTCSI
K Tpylnmne HEJJEKTPOJUTHBIX NPOMBINIJICHHBIX
crupToB [12]. B aKkclieprUMeHTAIbHBIX UCCIeL0Ba-
HHUAX Ha }JKUBOTHBIX YCTaHOBJIEHO, YTO IIPU IIoIaga-
HUW BHYTPb CIIUPT IMOBBINIAET IIPOHUIAEMOCTb
reMarosHIleajinyeckoro 6Hapbepa, CHUKAET
WHTEHCUBHOCTb TKAHEBOI'O NbIXaHUA, IIOABEPraeT-
¢s1 MeTaboJIMIeCKIM U3MEHEHUSIM C 00pa3oBaHEM
€ro ajabJeruIHbIX U (MJIU) KUCJIOTHBIX MeTaboJIu-
TOB, IPUBOIAIINX K HEPABHOMEPHO BbIPAKEHHBIM
IUCTPO(PUIECKNM U3MEHEHUSIM KJI€TOK HEPBHOU
TKaHU ¥ OTEKY TOJIOBHOTO Mo3ra. HanboJstee 3Hauum-
Mble PacCTPOMCTBA MPU NHTOKCUKAIUU CIUPTOM
CBsI3aHBI C HaApyIIeHWEM HEUTPOTPAaHCMUTTEPOB
Mmoara (TAMK-apruyeckux cucreM), obecrieurBaro-
UX OAJIAHC MPOIIECCOB BO30YKIEHUSI U TOPMOJKE-
Hus [13]. Knuanyecku mokasaHo (popMupoBaHue
TOKEJTBIX aOCTUHEHTHBIX COCTOSTHUH, TeTMPUO3HO-
ro cuHapomMay 0OOJIBHBIX C CUCTEMATUYECKIM y1io-
TpebJieHneM TOKCUKaHTa [14-17].

Introduction

Currently, delirium is one of significant chal-
lenges of modern medicine [1-3]. Notably, this
issue is common world-wide, as evidenced by nu-
merous international publications [4-6].

Delirium is one of the most common postop-
erative complications in elderly patients with
chronic coronary heart disease and a wide range of
associated conditions [7, 8]. Alcohol addiction re-
mains one of the frequent causes of delirium syn-
drome in intoxicated patients admitted to the in-
tensive care unit (ICU) [9].

Relevance of this study is due to an increase in
frequency of acute poisoning by the gamma-hy-
droxybutyric acid (GHA) precursor, 1,4-butanediol
(1,4-BD), among the patients in toxicology
wards [10, 11].

The 1.4-butanediol, whose toxicity has not
been sufficiently investigated, is a nonelectrolyte in-
dustrial alcohol [12]. Ingestion of the alcohol was
found to increase the permeability of the blood-
brain barrier, reduce the intensity of tissue respira-
tion, undergo metabolic changes with the forma-
tion of its aldehyde and (or) acid metabolites,
causing non-uniform dystrophic changes in nerv-
ous tissue cells and cerebral edema in animal exper-
imental studies. The most significant disorders in
this compound intoxication are related to the im-
paired function of brain neurotransmitters
(GABAergic systems), which normally help main-
taining the balance between excitation and inhibi-
tion [13]. The development of severe withdrawal or
delirium syndrome in patients who regularly use the
toxicant has been demonstrated clinically [14-17].

Studies on pathophysiology of post-intoxica-
tion delirium (PD) induced by psychoactive sub-
stances (PS) or alcohol have mainly focused on im-
paired free-radical oxidation processes and
neurological markers [18, 19].

Changes in the lipid peroxidation (LPO) and
some indicators of glutathione-dependent antiox-
idant system and associated biochemical systems
in the red blood cells of patients with GHB (1,4-BD)
precursor poisoning complicated by PD, as well as
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B Hay4HBIX HCCJ/IEOBaHUAX, OTPAKAIOIINX
naropusuosoruio 171, 06ycmoBieHHOTO yoTpeo-
JIeHHEeM IICUX0aKTUBHBIX BenlecTB (ITAB) u aako-
roJisi, 3BHa4UTeJbHAsI POJIb OTBOOUTCS HAPYIIIEHUIO
MIPOIIECCOB CBOOOTHOPATUKATLHOTO OKUCIEHUS U
Helipomapkepawm [18, 19].

OcraTcss HeW3y4YeHHbIMHM U3MEHEHUS
COCTOSTHUA IIPOIECCOB MEPEKNCHOTO OKUCTIEHUS
qaunuaos (I10JI) u HeKOTOPBIX MOKa3aresel ry-
TaTUOH-3aBUCUMOM aHTUOKCUIAHTHOM CHCTEMbI 1
COTIPST;KEHHBIX OMOXUMUYECKUX CUCTEM B 9PUTPO-
UTax 00JBHBIX C OTPABJIEHUSIMH ITPEKYPCOPAMA
I'OMK (1,4-B11), ocnoskHeHHbIX I1]], a TaksKe OIleH-
Ka BJIMSIHMS Ha [1aTOJIOTUYECKUH IIPOLIECC CyKIU-
HaT-CoJepsKalllero npemnapara.

[lesib nccie10BaHNsA — COBEPIIIEHCTBOBAHME
WHTEHCUBHOU Tepanuu OCTPhIX OTpaBaeHU 1,4-
OyTaHAMOJIOM, OCT0KHEHHBIX PA3BUTHEM TIOCT-
WHTOKCHUKAIIMOHHOTO JeJTUPHUsI.

MarepHaJ 1 MeTObI

AHanusupoBanu 3(pPeKTUBHOCTh JiedeHUs 40
mysxunH c [1J] B Bodpacte ot 25 1o 40 JsieT, HaXOAUB-
IINXCA B OT/leJIeHUH peaHuMaliy U UHTEeHCUBHOU Te-
panuu meHTpa JiedeHUsd OCTPhIX OTPaBJIEHUI MHOIO-
npoduJBHOr0  CTallioHapa. Bcex  mamueHTOB
CIy4aifHBIM 00pa30M ITO/IeJIUJIH Ha JBe TPYIIIHI 110 Xa-
pakTepy npuMeHsieMoil hapmakoTepanuu: 20 namueH-
TOB (OCHOBHAsA I'pyIma, 1-g rpymma) JOIOJHUATEIHEHO K
CTaHJAPTHOU MHTEHCUBHOU Tepaluu I0JIy4YnJIu CyKI-
HaTcojepskaomuil npenapar Lutodaasun «O00
HT®® Tlonucan, CaHkT-I1eTepOypr», 40 MJI €3KeTHEBHO
B pasBefgeHuu Ha 10% pacTBope IVIIOKO3BI 2 pasa B
CYTKH BHYTPUBEHHO KaleJbHO, B TeUeHHEe 7 CYTOK; 20
00/TBHBIX (Tpynma nanueHToB 6e3 [{urodasuHa, 2-5
rpymnmna) — [noJiydasau CTaHAapTHYI0 UHTEHCUBHYIO Te-
panuio. [l cpaBHeHUsA o6caenoBaau 18 MysKYUH B
BO3pacte oT 25 110 40 j1eT (koHTpoJsbHaAA rpynna). Cpex-
HUU BO3pACT NALMEHTOB 1-OH I'PYNIBI COCTABUJ —
36,1+6,9 jet, 2-0i rpynnsl — 35,7+7,2 JIeT, My;K4YUH
KOHTPOJIbHOU Tpynmbl — 35,9+7,4 jieT, 6€3 3HaYMMBIX
ME)KI'PYIIIOBBIX Pa3/INuYUil.

VY Bcex 60bHBIX € I1]] cocTOsTHYE paCIieHUIN Kak
TsKesI0€. B OM0JI0rYecKyX Cpeax o TaHHBIM ra30BOT0
xpoMmarorpada c Macc-ClieKTpOMeTPUYEeCKUM JIeTeKTO-
pom GCMS-QP2010 SE (Shimadzu, fImoHus) o6HaApY-
sk 'OMK, BbIpakeHHOCTB Aenupus 1o mrasne DRS-
R-98 (Trzepacz u 1p.,1988) cocraBmita 20 6aw1oB 1 601€ee,
CTaK CHUCTeMaTH4eckoro ymnorpebsenuss TOMK —
OoJtbIre 1 MecsIa, TAYXKECTh COCTOSTHUS IT0 IITKaste Acute
Physiology And Chronic Health Evaluation IT (APACHE II)
(Knaus W.A., 1985) — ue 60J1ee 10 6a110B. J[uaruos je-
JIMPAO3HOTO CUHJPOMa COOTBETCTBOBAJ MeskayHapo-
HOH Kaccuduramy 6osesneir (MKB-10) (WHO, 1992).

HccnenoBanme nanueHTOB IPOBOAMIIA C MOMEHTA
JUAarHOCTHKY eJIUPUO3HOr0 CUHApoMa (1-e CyTKm) u
Jlasiee Ha 3-e U 7-e CyTKU UHTEeHCUBHOH Tepaluu.

B 6MOXMMITYeCKOM aHaJIM3€e KPOBH (B IpUTPOITH-
Tax IAMEeHTOB) OIIPEEJIAIN IOKA3aTe I CUCTEMBI [Ty -
TarrnoHa 1 rpoueccos [TOJI: KOHIIeHTpaIo BOCCTAaHOB-
JeHHoro rayraruoHa (BI') — mo merony G. L. Elman
(1959), cynmbpruapuIbHBIX rpymnm 6ekoB (CI') — 1o Bel-

lomo G. et all (1990), maroHOBOIO TUaILIerHuaa (MJIA) —

the assessment of efficacy of the succinate-contain-
ing drugs in the treatment of such patients remain
unexplored.

The aim of the study is to explore ways to im-
prove the intensive care of acute 1,4-butanediol
poisoning complicated by post-intoxication delir-
ium development.

Materials and Methods

The efficacy of treatment of 40 men with PD aged
25 to 40 years admitted to the ICU of the Acute Poisoning
Treatment Center of a general hospital was evaluated. All
patients were divided into two groups based on the drugs
they received. First, or main, group included 20 patients
who in addition to the conventional intensive care were
prescribed Cytoflavin (Cytoflavin succinate, Polisan Ltd,
Saint-Petersburg, Russia) dosed 40 ml daily diluted in
10% dextrose6 administered intravenously twice a day
for 7 days. The second group consisted of 20 men, who
received conventional intensive care. Eighteen men aged
25 to 40 years served as the control group. The average
age of the 1% group patients was 36.1+6.9 years, the 2nd
group — 35.7+7.2 years, control group — 35.9+7.4 years,
without significant intergroup differences.

All the patients with PD were assessed as being se-
verely ill. GHB was found in biological fluids taken from
them using the GCMS-QP2010 SE gas chromatograph
with mass spectrometry (Shimadzu, Japan), delirium
severity on DRS-R-98 scale (Trzepacz et al., 1988) was 20
points or more, the history of regular use of GHB was
more than 1 month, the severity of their condition on the
scale of Acute Physiology And Chronic Health Evaluation
I (APACHEII) (Knaus W. A., 1985) was 10 points and less.
The diagnosis of delirium corresponded to the Interna-
tional Classification of Diseases (ICD-10) (WHO, 1992).

The patients were studied from the moment of
delirium diagnosis (Day 1) and further on Days 3 and 7
of intensive care.

The following clinical chemistry parameters of glu-
tathione system and lipid peroxidation were measured in
the serum or red blood cells: reduced glutathione (RG) by
G. L. Elman method (1959), sulfhydril protein groups
(SG) according to Bellomo G. et al (1990), malone dialde-
hyde (MDA) according to M. Uchiyama (1978), activity of
glucose-6-phosphate dehydrogenase (G6PD) as per
A. Kornberg et al. (1955), glutathione reductase (GR)
based on I. Garlberg, B. Mannervik (1985) method, glu-
tathione peroxidase (GP) based on A. N. Gavrilova and
N. E Khmara (1986), catalases according to M. A. Ko-
rolyuk (1988).

The enzyme activity was calculated per gram of he-
moglobin in erythrocyte hemolysate. Hemoglobin con-
centration was determined by hemiglobincyanide
method.

A psychometric scale DRS-R-98 was used to assess
the evolution and severity of delirium.

The oxygen transport function was evaluated using
an indirect calorimeter Quark RMR (COSMED Deutsch-
land GmbH, Italy), the studied parameters included oxy-
gen consumption (VO,, ml/min) and carbon dioxide pro-
duction (VCO,, ml/min).

Statistical analysis of the results was performed
using the Statistica for Windows software (version 10).
The mean and standard deviation (M+SD, min-max,
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no M. Uchiyama (1978), akTUBHOCTb IVIIOKO30-6-oc-
dar nerunporenassi (I-6-®-/II') — o A. Kornberg et al
(1955), ryraruoH-peaykrassl (I'P) — no I. Garlberg,
B. Mannervik (1985), rmyratnon-neporcugassl (I'Tl) —
no A. H. l'aBpusosoii u H. ®. Xmaps! (1986), karanasel —
o M. A. Kopoustory (1988). Pacuer aktTuBHOCTHU (pep-
MEHTOB IIPOM3BOANIN Ha FPaMM reMOIIOOMHA (B TeMo-
J3aTe 9puUTponuToB). KoHIeHTpanuo reMoriobnHa
OTIpeIesIsl/IA TeMUTTIOOMHITIAHUTHBIM METOIOM.

17151 OLleHKU JUHAMUKHY, BBIPAYKEHHOCTH U TsKe-
CTH JeJIMPUO3HOI0 CUHAPOMA MCIIOJb30BaJIU IICUXO-
MeTpu4ecKyro mrasy — DRS-R-98.

O1eHKY KHUCJOPOAHO-TPAHCIOPTHON (DYHKIIUU
opraHuaMa IPOBOAMJ/IU C IIOMOIIBIO HEIIPSIMOTIO KaJlo-
pumerpa mogesau Quark RMR (COSMED Deutschland
GmbH, NTtanus), udy4ajm rmokasarejsi — 006beM I0-
TpebsieHus kuciopona (VO,, Mi/MuH) 1 06beM BbIje-
JeHus yrneruacsaoro rasa (VCO,, My1/MuH).

CraTucTideckyio 00paboTKY IIOJTYIeHHBIX Pe3yIb-
TATOB OCYIIECTBJISAIN B porpamme Statistic for Windows
(Bepcus 10). BeimosiHAMN pacdeT cTaTUCTUKA (M+SD,
min-max, Me [Q25; Q75]). /17151 u3y4eHnus1 TUHAMUKHU W3-
MeHeHU TapaMeTpOB BHYTPU I'PYIII (CpaBHEHUEe MeI1-
AQHHBIX 3HAYeHU TapaMeTpOB B Pa3/INYHble MOMEHTHI
BpeMeHU B IIpejieJ1ax OHON I'PYIIIbI) UCI0Jb30BaJIN He-
napaMeTpUYeCKUil MeTofi, — KpUTepuil YUIKOKCOHA,
JJIs1 IPOBeJIeHNsI MeKTPYNIIOBBIX CDaBHEHUH MeuaH-
HBIX 3HaUYeHUH ITapaMeTPOB UCI0J/Ib30BAJIM HellapaMeT-
pudeckuil kpurepuii — U-kpurepuii MaHHa—YUTHU.
Pazyinuus Meskny u3dydaeMbIMU IIpU3HAKAMU CUUTAIN
CTaTUCTUYECKU 3HAYMMBIMU, €CJIU P COCTaBJAJN 95 U
6oJ1ee poreHToB (p<0,05).

Pe3ynbTaThl M 00CYK/IEHHE

V mamnueHTOB, HaXOAAIIMXCA B MCUXOTHYe-
CKOM COCTOSTHUY B 1-e 1 3-e cyTru [1]] Habomamm
BBhIpa)KeHHbIE N3MEHEHUsI OajlaHca PO — U aHTHU-
OKCHIAHTHBIX cucTeM (Tabd. 1).

YCTaHOBUJIU, CTAaTUCTUYECKU 3HAUYNMOE CHU-
sKeHUe KOHIleHTpanuu pepMeHToB: BI' — Ha —
54,9%, I'TT—ua — 13,2%, [n-6¢p- AT' — va — 50,2%,
CI'—na—47,3%, I'P — na — 20,2% B spuTpOIH-
Tax 60JIbHBIX ¢ I1]], B CpaBHEHUU C KOHTPOJILHOM
TPYIIIOHA, B Mepuon 1-x cyTok HabumiomeHus. B
CBOIO OYepelb, yTHeTeHUs KaraJjasbl B uaydae-
MBIU TIEpUOJ, He OTMeYaJd, Kak B 1-i, Tak u 2-U
rpynnax, B CBsI3W C 4eM, JaHHbBIN [TOKa3aTesb B
olieHKe (hepMEHTATUBHOTO 3B€HA aHTUOKCHUJAHT-
HOU CHUCTEMBI SIBJISAJICSA HEMH(POPMATHUBHBIM.

JlnarHoCTUPOBAJIA CTATUCTUYECKUA 3HAUNMOE
1 60J1ee BLIpasKEHHOE B CDaBHEHUH C OCTAJIbHBIMU
II0Ka3aTessIMU YTHeTeHHe aKTUBHOCTU (pepMeHTa
I'TI B n3y4yaeMbIX Tpynmnax B 1-e cyTku HaOJIO€E-
HUsA, O00YCJIOBJIEHHOE CHUKEHUEM YPOBHs CY0-
crpara I'TI peakiiuu — BI' u nepuriurom HAJID-H.
[nyrarnon-niepokcuaasdHasi akTUBHOCTb B 9pUTPO-
1yTax O0JIBHBIX 1-i 1 2-# rpynn cHU3MJI1ach 10 88,3
U 84,2%, COOTBETCTBEHHO, 10 CPABHEHUIO C 3TUM
IIOKa3areJsieM B IpyIIe 3J0POBBIX JIUII.

B nepuon 3-X CyTOK, B CCJIefyeMBbIX IpyIIIIax
60abHBIX c [1]] HabJI0Ma/H CTrIen(pUIecKIe OTIH-
4K, XapaKTepu3ylollye BAUAHNE CyKIMHaTa Ha

Me [Q25; Q75]). For studying the dynamics of changes in-
side the groups (comparison of median parameters at
various time within the same group) we used the non-
parametric Wilcoxon test, and for inter-group compari-
son of median parameters we used the non-parametric
Mann-Whitney U-test. The difference was deemed sig-
nificant at a p-value less than 0.05.

Results and Discussion

In psychotic patients on Days 1 and 3 of PD
significant changes in the pro — and antioxidant
systems balance were observed (tables 1).

A statistically significant decreases in enzyme
activity in RBCs of patients with PD were found:
RG — by 54.9%, GP — by 13.2%, G6PD — by 50.2%,
SG — by 47.3%, GR — by 20.2% compared to the
control group during the first day of observation.
Meanwhile, there was no suppression of catalase
activity between groups 1 and 2 in studied param-
eters, and this parameter was considered uninfor-
mative for the evaluation of the antioxidant sys-
tem enzymes.

We diagnosed a significant inhibition of GP
enzyme activity in the study groups during the 1%
day of observation, which was caused by reduced
level of RG (the GP reaction substrate) and a short-
age of NADPH. Glutathione peroxidase activity in
erythrocytes of the patients from groups 1 and 2 de-
creased to 88.3 and 84.2%, respectively, compared
to the group of healthy volunteers.

On Day 3, the studied groups of patients with
PD exhibited differences in effect of succinate on
free-radical oxidation activation and glutathione
system. The direct effect of free-radical oxidation
activation on the activity of glutathione system
(RG) and G6PD enzymes was as follows: 3.33-3.06
umol/g Hb and 3.07-3.55 pymol/min/g Hb, respec-
tively, that was considerably lower than in Group 1
(4.2-4.29 yuymol/min/g Hb and 3.74-4.10
umol/min/g Hb, respectively) (table 1).

In the group 2 the opposite pattern was ob-
served by Day 3 of treatment. A high rate of lipid
peroxidation was found which was 1.85-fold
higher than in healthy individuals. The concentra-
tion of lipid peroxidation products in the red
blood cells of patients was found to be 1.14 times
higher than in Group 1. Nevertheless, due to pre-
served antioxidant protection capacities, there
was no critical exhaustion of the antiradical pro-
tection system in PD, and the MDA concentration
was 5.58-6.2 nmol/g Hb. The results corraborate
the previous experimental study showing body’s
ability to endure the high-intensity lipid peroxida-
tion in critical illness, which is the cornerstone of
resistance to hypoxia [20].

Itis noteworthy that after 3 days of hospitaliza-
tion reduced peroxidation processes in erythrocytes
were found in the group 1 patients receiving
Cytoflavin, i.e. MDA level decreased by 25.3%
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Ta6snma 1. ITokasaTe iy Iy TaTHOH-3aBUCHMOH aHTHOKCHIAHTHOH CHCTEMBI, CONPSI:KEeHHBIX 0MOXHMHYECKHX
CHCTEM M aKTHBAI[UH IIPOLECCOB NEPEKHCHOTO OKHUCJIEHH S JIUITU/IOB Y 00JBHBIX C OCTPHIMH OTPaBJIE€HUSIMHA
1,4-BJ1 (M+SD, Q25; Q75).

Table 1. Parameters of glutathione-dependent antioxidant system, associated biochemical systems and lipid per-
oxidation activation in patients with acute 1,4-BD poisoni (M+SD, Q25; Q75).

Parameters Values in groups at study stages
+ Cytoflavin - Cytoflavin Control
Day 1 Day 3 Day 7 Day1 Day 3 Day 7
G6PD, pmol/min/g Hb 3.68+0.57  3.84%0.25 5.53+0.35 3.37x0.3 3.41+0.29  3.53+0.97 5.552+0.61
P=0.02**  P=0.001** P=0.71** P=0.02** P=0.001**  P=0.001** 5.3;5.7
3.44; 4.28  3.74; 4.10 P=0.71* P=0.04* P=0.001* 2.91;4.01
5.51;5.89 3.22;3.56 3.07; 3.55
RG, umol/g Hb 3.68+0.26  4.22+0.41  4.31+0.41 3.48+0.4 3.58+0.51  3.61+0.4 5.782+0.36
P=0.02** P=0.02** P=0.001** P=0.71* P=0.04* P=0.001* 5.6;6.1
3.43;3.75 4.2;4.29 4.2;4.40 P=0.02** P=0.01** P=0.001**
3.22;3.73 3.33;3.06  3.33;3.90
GP, pmol/min/g Hb 4.54+0.21 5.12+0.31 6.25+0.19  4.33+0.53 4.27+0.63  4.10+0.44 5.144+0.24
P=0.01** P=0.56** P=0.02** P=0.49* P=0.04* P=0.001* 4.8;5.3
4.27;5.14  4.10;5.87 5.92;6.54  P=0.001** P=0.04**  P=0.001**
3.99;4.79 3.8;4.6 3.44;4.33
SG, pmol/g Hb 3.79+0.31 3.88+0.30 4.21x0.17  3.95%0.53 3.85+0.63  3.82+1.04 5.601+0.62
P=0.001**  P=0.001**  P=0.001** P=0.91* P=0.87* P=0.02* 5.2;5.8
3.65; 4.03 3.7;4.13 3.86;4.35  P=0.001** P=0.001**  P=0.001**
3.75;4.51 3.22;4.33  3.51;3.91
Catalase, pmol/min/g Hb 26.8+6.52  29.2+3.54  33.6£3.45  27.4+3.76  25.90+3.89 28.3+3.61  28.07+1.09
P=0.27** P=0.09** P=0.02** P=0.75* P=0.04* P=0.64* 27.8;30.1
23.0,32.9 26.8;31.7 27.9;36.9 P=0.28** P=0.03** P=0.04**
24.6;29.9 24.3;29.6  25.2;32.9
GR, pmol/min/g Hb 174.1£16.3 178.50+9.19 200.2+4.11 180.1+18.1 168.3+17.1 167.2+16.6 209.3+23.91
P=0.02** P=0.001** P=0.71** P=0.65* P=0.04* P=0.001* 210.1;212.1
164.7;191.1 171.9;185.5 197.9;204.4  P=0.02** P=0.001**  P=0.001**
165.3; 193.5 160.3; 180.5 159.3;174.3
MDA, nmol/g Hb 7.78x1.06  5.81+0.39 4.52+0.28  6.85+0.84 6.65+0.58  7.11£1.53 5.768+0.44
P=0.001**  P=0.79** P=0.001** P=0.45* P=0.04* P=0.001* 5.4;5.9
6.68; 7.92 5.58;6.2 4.28;4.77 P=0.03** P=0.03** P=0.001**
5.67;7.22 6.33;7.08  6.50;7.65

Note. * — P for intergroup difference (+/-Cytoflavin); **— P vs control group.

IIpumeuanwue. /151 Tabs1. 1-3: Parameters — rmokasaresiy; values in groups at study stages — 3HaueHHs B rpyIax Ha CTaqusIX
uccienosanus; day — cyrku; G6PD — I1-6¢-/1; RG — BI; GP — I'TL; SG — CI; GR — I'P; MDA — MJIA. * — p MesKrpynIoBoe
ornuuue (+/-Cytoflavin); ** — p ominyme 1o cpaBHEHHUIO C KOHTPOJILHOM I'PYIIIOH.

MPOTECChl AKTUBAIIMUA CBOOOMTHOPATUKATIHHOTO
OKUCJIEHUSI ¥ CUCTeMbI IVIyTaTHOHA, KaK BeayIien
COCTAaBJISIONIE CHCTEMBI AHTHUOKCHUIAHTHOU
3amuThl. /[MarHOCTUPOBANMHA MPSAMOE BJIMSTHUE
AKTUBAITH CBOOOTHOPATUKAILHOTO OKUCIEHST Ha
KOHIIEHTPAIUIO (pepMEeHTOB CHCTEeMbI IJTyTaTHOHA
(BI') u pepmenta [11-6d-/I1, ux cogepskaHue cocra-
BuUJI0 — 3,33-3,06 MKEMOJIL/T Hb 11 3,07-3,55 MKMOJIL/
(MmuH-T Hb), cCOOTBeTCTBEHHO, 3HAUNUTEJILHO HIUKE,
yeM B 1-U rpynne (4,2-4,29 MKMOJb/ (MUH-T
Hb) u 3,74-4,10 mxMoas/ (MuH-r Hb), coorBer-
CTBEHHO), (TadJ. 1).

Bo 2-ii rpynme K 3-M CyTKaMm JiedeHUs
OTMeYaJIy [IPOTUBOIIOJIOKHYIO JUHAMUKY. BBIsABU-
JIY BBICOKYIO YPOBEHb CKOPOCTb IIPOTEKAaHUA IIPO-
neccos I10JI — B 0,85 pa3sa Bblllle, 4eM Y 30POBBIX
Jm1l. B apurponuTax 60/IbHBIX yCTaHOBUIN DoJiee
BBICOKYIO KOHIleHTpauuio nponykros [10JI — B
1,14 pasa Bhlllle, 4eM B 1-1i rpy1ie. Tem He MeHee,
OJraromapsi COXpaHEHUIO pPe3epBOB AHTUOKCH-
JAHTHON MOIITHOCTH, KPUTUYECKOI'0 YPOBHS UCTO-
IIEHUs CUCTEMbI aHTUPATUKATBHON 3AIUTHI IPU
[1]1 He HAbJIIOMATH, KOHITeHTpanus MIA cocTaBu-

(P=0.003), while the RG activity increased by 14.6%
(P=0.02) and GP activity increased by 2.7% (P=0.03)
compared to the Day 1 of treatment. However, there
were no significant changes in SG, GR and G6PD lev-
els in erythrocytes of the group 1 patients (table 2).
During the evaluation of oxygen transport func-
tion by indirect calorimetry an increase in oxygen
consumption by 15.8% (P=0.002) was detected by
Day 3 in patients with PD receiving Cytoflavin and a
decrease of this parameter in the group 2 patients by
3.3% (P=0.24), compared to Day 1 of study (table 3).
By Day 7 of succinate administration, there
was a tendency to increased G6PD by 50.3% (from
3.68+0.57 to 5.53%+0.35 uymol/min/g Hb), RG by
17.1% (from 3.68+0.26 to 4.31+0.41 umol/g Hb), GP
by 37.6% (4.54+0.21 to 6.25+0.19 ymol/min/g Hb),
GR by 14.9% (from 174.1£16.3 to 200.2+4.11
umol/min/g Hb), reduced lipid peroxidation rate
and MSA level by 41.9% (from 7.78+1.06 to
4.52+0.28 nmol/g Hb) in the RBCs of the main
group patients. In the group 2 patients, no changes
in concentration of RG, GP, GR activity and MDA
level were diagnosed in erythrocytes over the same
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Taﬁ.mrma 2. BHyTpurpynnonaﬂ JAUHAMHUKa H3MEeHEeHHUI MoKa3aTejein I‘JIyTaTl/IOH-SaBI/ICI/IMOﬁ aHTI/IOKCI/IIlaHTHOﬁ
CHUCTEMBI, COIIPAKCHHBIX OMOXHMHYECKHX CHCTEM U AKTHBAIlUH ITIPOLIECCOB IIOJI Yy 0OJIBHBIX C OCTPBIMH OTpaB-

JeHusmu 1,4-BJ1, ocno:xxknennsivu I1/1.

Table 2. Intragroup changes of parameters of glutathione-dependent antioxidant system, associated biochemical
systems and lipid peroxidation activation in patients with acute 1,4-BD poisoning complicated by PD.

Parameters Values in groups at study stages
Day 1 Day 3 Increase/decrease,% Day7 Increase/decrease,%
G6DP, umol/min/g Hb 1 3.68+0.57 3.84+0.25 +4.3 5.53+0.35 +50.3
P=0.22 P=0.01
2 3.37+0.3 3.41+0.29 +1.2 3.53+0.97 +10.6
P=0.55 P=0.09
RG, pmol/g Hb 1 3.68+0.26 4.22+0.41 +14.6 4.31+0.41 +17.1
P=0.02 P=0.01
2 3.48+0.4 3.58+0.51 +2.8 3.61+0.4 +3.73
P=0.52 P=0.46
GP, ymol/min/g Hb 1 4.54+0.21 5.12+0.31 +12.7 6.25+0.19 +37.6
P=0.03 P=0.01
2 4.33+0.53 4.27+0.63 -1.38 4.10+0.44 -5.31
P=0.55 P=0.30
GR, pmol/min/g Hb 1 174.1£16.3 178.5+£9.19 +2.5 200.2+4.11 +14.9
P=0.51 P=0.01
2 180.1+18.1 168.3x17.1 -6.5 167.2+16.6 7.1
P=0.04 P=0.04
Catalase, pmol/min/g Hb 1 26.8+6.52 29.2+3.54 +8.9 33.6+3.45 +25.4
P=0.31 P=0.04
2 27.4+3.76 25.9+3.89 -5.4 28.3+3.61 +3.3
P=0.04 P=0.07
MDA, nmol/g Hb 1 7.78+1.06 5.81+0.39 -25.3 4.52+0.28 —41.9
P=0.003 P=0.002
2 6.85+0.84 6.65+0.58 -2.9 7.11x1.53 -3.8
P=0.57 P=0.04
SG, pmol/g Hb 1 3.79+0.31 3.88+0.3 +2.3 4.21+0.17 +11.1
P=0.69 P=0.03
2 3.95+0.53 3.85+0.63 -2.5 3.82+1.04 -3.3
P=0.44 P=0.47

Note. Increase/decrease — percent of increase(+)/decrease(-) vs Day 1; for tables 2,3: 1 — patients taking Cytoflavin; 2 — patients

not taking Cytoflavin; P— difference vs Day 1.

IIpumeuvanue. Increase/decrease — K03 dOUIUEHT IPUPOCTA/ CHIDKEHUS B CPAaBHEHUU C 1-U cyTKaMy; i Taba. 2, 3: 1 —
rpymnmna 601bHBIX ¢ [luTodaaBuHoM; 2 — rpynmna 60ybHBIX 6€3 IluTod1aBuHa; p — OWIMYNE 10 CPABHEHUIO C 1-M CyTKaMH

Tepalunu.

J1a 5,58-6,2 umoJib/T Hb. [TostyyeHHBIE pe3yabTaThl
COIVIACYIOTCA C JaHHBIMU, 3KCIIEPUMEHTAJIbHOI 0
HCCJIeJOBAaHM s, KOTOPOE CBUIETEbCTBYIOT O TOM,
YTO B KPUTUYECKHUX COCTOSTHUSX, CIIOCOOHOCTH
opraHu3Ma Beljieps;kuBarh npomneccel [10JI Bbico-
KOU WHTEHCHUBHOCTHU SIBJISETCS OCHOBOU pe3u-
CTEHTHOCTHU K runokcuu [20].

Heo6xoguMO OTMETHTDH, YTO B IepUOf 3-X
CYTOK, B 1-ii rpymnne, Ha ¢poHe Tepanuu «Llutoda-
BUHOM», THarHOCTUPOBAJIM YMEHbIIICHNE BeJINYU-
Hbl MHTEHCUBHOCTH IPOTEKAHUSA IEePEKUCHBIX
MIPOIIECCOB B 9PUTPOIUTAX — CHUYKEHHUE COoep-
skanuAa MJIA Ha 25,3% (p=0,003), craTucT4ecKu
3HA4YMMOe IIOBbINIeHUe akTuBHOCTU BI' Ha 14,6%
(p=0,02), I'Tl Ba 2,7% (p=0,03), B cpaBHEeHUHU C 1-u
CyTKaMU Tepanuu. B cBoro ouepens, B 9pUTPOLI-
Tax 00JIBHBIX 1-# rpynmbel He HabJTIoNAI 3HAYM -
TeJbHBIX U3MeHeHu koHueHTpauus CI, ['P u
[n-6d-1I (TabJr. 2).

B xo5e o1leHKM KUCIOPOAHO-TPAHCHOPTHOMU
(pyHKIMK OpraHu3Ma MeTOAO0M HellpsIMON KaJio-
pUMeTpHUY TUarHOCTUPOBAJIUA IPUPOCT MoTpebJie-
HUA Kucaopoga Ha 15,8% (p=0,002) k 3-M cyTkam

time period compared to Day 1, presumably due to
strong impact of free-radical oxidation on glu-
tathione system (table 1).

The most severe delirium manifestations in pa-
tients were observed on Day 3 from its onset. The overall
severity of PD on DRS-R-98 scale in this period in the
group 1 was 26.7+4.8 points and in group 2 —25.9+4.1
points with no significant intergroup differences
(P=0.75). On the other hand, a significant decrease in
the overall PD manifestations was diagnosed in pa-
tients of group 1 by Day 7: it was as low as 18.1+4.3
points vs 22.9+3.3 points in group 2 (P=0.03).

We identified a specific pattern of symptom
regression in patients who received intensive treat-
ment with Cytoflavin. By Day 7 the patients of the
main group first demonstrated reduced anxiety and
restlessness, then disorientation and psychotic
symptoms subsided. In the group of patients not re-
ceiving Cytoflavin, these patterns were not evident.
In spite of the intensive treatment, the Group 2 pa-
tients still had delirium with allopsychic disorien-
tation, severe anxiety and restlessness associated
with abnormal reality perception with predomi-
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Ta6.1mua 3. ,ZII/IHaMHKa noKasareJiei 110Tpe6.11e}ma KHCJI0pOaa M BbIIE€JIEHUA YIVIEKHCJ/IOro ra3a’y 0OJIBHBIX C

IIJ] npu ocTpbIX oTpaBiaeHusx 1,4-B/1.

Table 3. Changes in oxygen consumption and carbon dioxide production in patients with PD and acute 1,4-BD

poisoning.
Parameters Values in groups at study stages
Day 1 Day3 Increase/decrease,% Day7 Increase/decrease,%
VO,, ml/min 1 265.2+12.8 307.3£21.5 +15.8 286.7+17.2 -6.4
P=0.002 P=0.04
2 274.7£11.3 265.2+10.4 -3.3 195.4+10.4 -28.8
P=0.24 P=0.001
VCO,, ml/min 1 219.5+12.2 247.3£14.6 +12.7 255.6+18.4 +6.9
P=0.02 P=0.02
2 220.4+9.7 229.5+11.3 +4.1 201.6+9.4
P=0.70 P=0.04 -8.6

Note. VO, — oxygen consumption; VCO, — carbon dioxide production; P— differences vs Day 1; increase/decrease — percent

of increase(+)/decrease(-) vs Day 1.

IIpumeuanue. VO, — 00beM norpediienusi kucaopoaa; VCO, — 00'beM BbIie/IeHUsI YIVIEKUCIIOTO rasa; p— OIMYKeE I10 CPaBHe-
HUIO C 1-¥ cyTKaMu Tepanuy; increase/decrease — ko3 UIEHT IPUPOCTA M CHUKEHUS B CDABHEHUU C 1-U CyTKaMU TepaIui.

y 60nbHBIX ¢ I1]] Ha doHe Tepanmu «[{utodraBu-
HOM» M CHIKEHHE JTAaHHOTO IoKas3aTeJisl Bo 2-U
rpymmne Ha 3,3% (p=0,24), B cpaBHEHUHU C 1-U CyT-
KaMu HaOJogenus (TabJ. 3).

K 7-m cyTkaM NnpuMeHeHHs CyKIMHara B
9pUTpOIUTaX OOJBHBIX OCHOBHOHW TPYIIIBI
OTMevaJsIy TeHAEHIINIO K POCTY cofiepsKaHus ep-
meHToB [m-6¢-JI' Ha 50,3% (c 3,68+0,57 1o
5,53+0,35 mkmouis/ (Mue-r Hb), BT Ha 17,1% (C
3,68+0,26 10 4,31+0,41 meMmoJb/T Hb), I'TI Ha 37,6%
(4,54+0,21 1o 6,25+0,19 MmkmoJs/ (MuH-T Hb)), I'P Ha
14,9% (c 174,1+16,3 go 200,2+4,11 MKMOJIb/ (MUH-T
Hb)), camkenune ckopoctu nporekanus [10JI u
ypoBHA MJIA Ha 41,9% (c 7,78+1,06 no 4,52+0,28
HMoJb/T Hb). Bo 2-ii rpynine, B TaHHOM BpeMeH-
HOM Mepuoje, U3MEHEeHNU KOHIleHTpanus gep-
MmeHToB Bl I'TI, I'P u conepyranusa MJIA B spurpo-
uTax O0JBLHBIX, B CDABHEHHU C 1-U CyTKaMH, He
JIUATHOCTAPOBAJIN MO NIPUYNHE AKTUBHOTO BJIMSI-
HUSI IPOIECCOB CBOOOTHOPATUKATLHOTO OKHCTIE-
HUS Ha CUCTEeMY IIyTaTroHa (Tabur. 1)

Heob6xomuMo OTMETUTD, YTO HanboJiee BbIpa-
SKeHHBIE CUMITTOMBI JIEJTUPHS Y O0JIHHBIX BHISBJISIIIN
Ha 3-e CyTKU OT ero Havasa. Ob1asi BRIpayKeHHOCTh
cumitomoB I1/I mo mkajsie DRS-R-98, B maHHBIN
repuon, B 1-ii rpymie cocraBmiia 26,7+4,8 6anna u
BO BTOpOil — 25,9+4,1 6anna, 6e3 JOCTOBEPHBIX
MESKTPYIIOBbIX ominaui (p=0,75). B cBoI0 04uepensb,
JIOCTOBEPHOE CHIKeHMe 00111ell BbIpaskeHHOoCTH [1]]
JMarHOCTUPOBAJIH Y O0BHBIX 1-H FPYIIBI K 7-M CyT-
Kkam — 110 18,1+4,3 6a/1a, B CpaBHEHUH CO 2-H TPyII-
moit — 22,9+3,3 6asura (p=0,03).

Ha ¢poHe MHTEHCUBHOM Tepanuu ¢ UC0JIb30-
BaHueM lluTodraBrHa BbISABUJIN ITOCJIEI0BATEh-

HOCTb PeIyKIUHU IICUX0IIaTOJIOTMYeCKOH CUMIITO-
MaTuKu. B kimHu4YecKoi kapTuHe y 00IbHBIX 1-1
IPYNIIBI K 7-M CyTKaMU JUAarHOCTUPOBAJIU YMEHb-
IIeHUe, B IIepBYI0 OYepeb, TPEBOKHOM CUMIITO-
MaTHK{ U JBUTaTeIbHOIO OECIIOKOKCTBA, 3aTeM,
IIPU3HAKOB Ie30PUEeHTUPOBKY U CUMIITOMOB IICH-
XOTUYeCKOro ypoBHs. B rpymnme 0osbHBIX 0e3

nance of visual and auditory hallucinations of dif-
ferent intensity. The results of our study corraborate
the research data of Livanov G. et al. (2015) demon-
strating the positive effect of succinate on the du-
ration and severity of mental disorders in intoxica-
tion-induced delirium [21].

Conclusion

The study provided a strong evidence of se-
vere hypoxia-induced metabolic alterations in
acute 1,4-BD poisoning complicated by PD. The
free-radical oxidation activation and abnormal
functioning of antioxidant protection system, in-
cluding glutathione system being its leading com-
ponent, seem to contribute to the development of
metabolic disorders.

In turn, the obtained data demonstrate a high
efficiency of the succinate-containing Cytoflavin
drug in slowing down the progression of PD due to
an increased level of the main cellular antioxidant,
RG, restoration of thiol disulfide cellular balance, in-
creased activity of antioxidant enzymes (catalase, GP)
and enzymes involved in the glutathione reduction
from the oxidized form (G6PD and GR). The drug had
a notable effect on the clinical course of PD and re-
duced the main symptoms by Day 7 post-treatment
due to restored oxygen-dependent respiration with
accumulation of NADPH and high-energy com-
pounds necessary for RG production in the tissues.

The obtained quantitative data on the peroxi-
dation protection system, rate and intensity of lipid
peroxidation in patients' erythrocytes can be used
as additional criteria of PD severity in patients with
1,4-BD poisoning.

rcrosib3oBanusA LluTodmaBrHa Takoi 3akOHOMED-
HOCTH BBISIBUTH He yhasaock. HecMoTpsi Ha, IpoOBO-
JTVMYIO Tepanuio B KJIMHUYECKON KapTUHE y 60JIb-
HBIX 2-U Tpynmbl COXPAHSJINCh IPU3HAKHA
JeTMPUO3HOT0 CHHIPOMA C AJIJTIOTICUXAYECKOH J1e3-
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OPHUEHTHUPOBKOU, SPKO BBIPAYKEHHBIMUA CUMIITOMA-
MU TPEBOTH W JIBUTATEJIHLHOTO OECIIOKOMCTBA Ha
(poHe HCKaKeHHOTO BOCIPUATHS OKPY;KAIOIIEN
TeICTBUTETLHOCTH C ITpeobJIaTaHueM 3pUTETHbHBIX
U CJTYXOBBIX raJIJIIOIIMHATOPHBIX ITepesKUBAHUM pas-
HOU MHTEHCUBHOCTHU. Pe3ysibTaThl BBIIIOJIHEHHON
paboThI COTIACYIOTCS C JaHHBIMH HCCIEI0BaHUS
JluBanosa I. A. 1 coasr. (2015), KOTOpbIE TOKA3bI-
BaIOT IIOJIO’KUATEJIbHOE BJIWSHNE CYKIMHAT-CONep-
sKallero Ipernapara Ha OPOAOJIKATEJbHOCTh W
BBIPQ)KEHHOCTh IICUXUYECKUX HapyIIeHui Ipu
UHTOKCUKALIMOHHOM JieJIupuu [21].

3akJrouenue

PesysibTarhl paboThl CBUETEIHbCTBYIOT O
BBIPA’KEHHBIX MeTa00J/IMYeCKUX HapYIIEeHUIX
TUIIOKCUYECKOTO XapakTepa IIpU OCTPBIX
orpasJsieHuax 1,4-BJ[, ocaoxuenHsix II/I. B
¢opMupoBaHNM MaHHBIX HapyIIeHUH ocoboe
MeCTO 3aHMMAIOT MPOIeCChl AaKTUBAIUUA CBO-
0OIHOPAANKAIBHOTO OKMCIEHUS U HapyIIIeHUH
(YHKIUM CUCTeMbl aHTUOKCUJAHTHOHN 3aliu-
THI, B TOM 4YMCJI€ U CUCTEMBI IVIyTaTUOHA, KaK
Benyleil ee cocTaBsoNIe.
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B cBoOI0O 04Yepenp, NOy4eHHBbIE B HACTOAIIEM
HUCCJICJOBAaHUM JaHHbIE JEMOHCTPUPYIOT BBICOKYIO
3(ppeKTUBHOCTD CYKIIMHAT-COEePYKAIIero Ipena-
pata «llurodaBuHa» B OTHOILIEHUN 3aMe/IJIeHUs
MIPOrpecCupOBaHys KIMHUYECKOro Teyenus [1]1, 3a
CUeT MOBBIIICHNS YPOBHS OCHOBHOI'O aHTHOKCH-
Janta KjaeTkm — BI, BoccTaHOBJICHHA THOJI-
JUCYJIb(UIHOTO cTaTyca KJIETKU, IIOBBIIIEHUS
AKTUBHOCTYU aHTUOKCUIAHTHBIX (pepMeHTOB (Kara-
Jassl, ['T]) u pepMeHTOB, IPUHUMAIOIINX YYaCTHeE B
BOCCTAHOBJIEHUU DJIyTaTUOHA W3 OKUCJIEHHOU
dopwmnel ([n-6¢-/T" u I'P). Heo6Xx0muMo OTMETHUTH
BJIMSIHUE IIpelapara Ha KiIuHu4decKkoe Tedenue [1]1
C penyKIyel OCHOBHBIX CUMIITOMOB 1/ k 7-M cyT-
KaM Tepanuu, 671arofapsi BOCCTAHOBJIEHHIO KUCJIO-
PpOA3aBACUMOIO IbIXaHUA ¢ Hakonienuem HAJID-
H 1 MakpoaprudecKmx cCoeTMHEHNH, HEOOXOIMMBbIX
IUIA cuHTe3a Bl B TKaHAX BHYTPEHHUX OPraHOB.

[TomydyeHHBIE KOJHWYECTBEHHBIC JaHHBIEC
OLIEHKM COCTOSIHWSI CHUCTEMbI aHTUIIEPEKUCHON
3aIUThI, CKOPOCTU ¥ MHTCHCUBHOCTU IIPOTEKa-
Hus nporeccos [10JI B apurporurax 00JbHBIX
MOTYT HCIIOJIb30BaTbCs KaK [IOIIOJIHUTEJbHbBbIE
kputepuu taskectu [1]] ipu orpasisienuu 1,4-B/1.
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