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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
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be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
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5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: The effectiveness of management of patients
with severe combined trauma and alcohol withdrawal syndrome,
complicated alcoholic delirium remains relevant and modern in
intensive care. Sedation is the mainstay of treatment in patients
with alcohol withdrawal complicated by alcohol delirium.
Choosing the optimal scheme of treatment tactics, considering
sedation, in victims with polytrauma becomes a difficult task
due to a diverse combination of injuries and a lack of time for
tactical decisions of patient management. Given the fact that
polytrauma is characterized by pronounced oxidative stress,
the development of hypoxia, especially when combined with
chronic alcoholism, the expressiveness of biochemical disorders
deepens significantly, the study of the course of biochemical
processes and their mutual influence and the formation of current
tactics of intensive therapy for these diseases is promising.

Purpose: Study of lipid peroxidation processes and the state of
the antioxidant system in patients with polytrauma and alcohol
withdrawal syndrome complicated by alcoholic delirium.

Materials and methods: The study was conducted on the
basis of the Department of Anesthesiology and Intensive
Care with 12 beds for patients with combined trauma of the
communal non-profit enterprise "Kharkiv City Clinical Hospital
of Rapid and Emergency Medical Care named after Professor
O.1. Meschaninov". To achieve the goal of the study, 40 patients
with polytrauma were examined (thoracic and/or abdominal
trauma: rib fractures, hemothorax, pneumothorax, hematomas
of the liver or spleen, fractures of the waist and/or upper and/
or lower limbs, pelvic fractures), medium severity. During the
study, to achieve the goal, the main indicators of the oxidant-
antioxidant system in patients were determined. We determined
the content of the main indicators of the oxidant system: active
products of thiobarbituric acid, diene conjugates, 8-isoprostane
to assess the intensity of lipid peroxidation. The state of the
antioxidant system was assessed by the content of superoxide
dismutase, catalase, and glutathione peroxidase. The study
was conducted on the 1st and 7th day of hospitalization of the
patients.

Results and discussion: The main indicators of the intensity
of lipid peroxidation in the human body are diene conjugates
and active products of thiobarbituric acid. This provides an
autocatalytic self-accelerating character. The obtained results
indicate that in patients with polytrauma and alcohol withdrawal
syndrome, complicated by alcoholic delirium against the
background of chronic alcoholism due to the generation of
reactive oxygen species, which is evidenced by an increase
in the content of active products of thiobarbituric acid, diene
conjugates, 8-isoprostane, against the background of insufficient
antioxidant the system can develop oxidative stress, which
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is accompanied by damage to biological molecules: lipids,
proteins, nucleic acids. Thus, the obtained results indicate an
increase in the intensity of free radical reactions and processes of
lipid peroxidation. Changes in the content of lipid peroxidation
parameters in the blood of patients with polytrauma and alcohol
withdrawal syndrome, complicated by alcoholic delirium,
indicate more pronounced violations of the integral redox state.
Activation of lipid peroxidation processes leads to a violation
of the elasticity and mechanical integrity of cell membranes,
a decrease in the activity of lipid-dependent membrane-bound
enzymes. In a complex analysis of the content of biochemical
markers of lipid peroxidation, namely active products of
thiobarbituric acid, diene conjugates and 8-isoprostane in the
blood of patients with polytrauma and alcohol withdrawal
syndrome, complicated by alcoholic delirium, it was found that
distinct processes are observed upon admission to the intensive
care unit lipid peroxidation and free radical processes. Against
the background of increased activity of the oxidant system, a
decrease in antioxidant resources was observed as a decrease in
the content of superoxide dismutase, catalase, and glutathione
peroxidase.

Conclusions: The work revealed the dynamics of the indicators
of the antioxidant system in patients and is related, on the one
hand, to the exhaustion of the body's compensatory capabilities
under the conditions of the development of strong oxidative
stress, and on the other hand, it was probably a consequence
of the negative impact of the products of chronic endogenous
intoxication, alcohol, acetaldehyde on hepatocytes, where
detoxification processes occur in the body of patients with
chronic alcoholism and alcohol withdrawal syndrome. During
the study, a significant suppression of the activity of all studied
enzymes was found in patients with polytrauma, complicated by
alcoholic delirium during admission to the intensive care unit,
and on the seventh day after the therapy. Superoxide dismutase
is part of the first link of antioxidant protection. This enzyme
forms hydrogen peroxide from superoxide anions, which is
further transformed into oxygen and water under the action
of catalase. Considering the leading role of the activation of
pro-oxidant processes in chronic alcoholism, indicators of the
antioxidant-pro-oxidant status can be used to predict the course
of this pathology, as well as the effectiveness of the selected
treatment tactics for patients in this category.

Key words. Polytrauma, alcohol withdrawal syndrome,
alcoholic delirium, oxidant shock, antioxidant system, sedation,
dexmedetomidine.

Connection with scientific programs, plans and topics.

The article is a fragment of research work of the Department
of Emergency Medicine, Anesthesiology and Intensive Care
of Kharkov National Medical University of the Ministry
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of Health of Ukraine "Prevention of stress-induced organ
damage" (Ne state registration 0113U002284, 2013-2015),
"Choice of intensive care and anesthesia patients with systemic
inflammatory response syndrome "(No state registration
0116U005232, 2016-2018)," Anesthesia and intensive care in
patients with damage to the oxygen transport system "(Ne state
registration 0120U102018, 2020-2022).

Introduction.

Traumatic injury is a significant problem and cause of death
and disability worldwide. The main mechanism of traumatic
injuries is traffic accidents (70%) with a significant frequency of
complications (80%) [1,2]. Alcohol is one of the main causes of
traffic accidents. Despite the increased punishment for driving
vehicles while intoxicated, the role of alcohol in the occurrence
of traffic accidents in Ukraine remains significant [3].

Today, the effective treatment of patients with severe
combined trauma remains an urgent problem of the health care
system. Among victims with polytrauma, 15-20% regularly
drink alcohol, about 5% suffer from chronic alcoholism. The
lethality in polytrauma reaches 36%, of which 50% - 60% of
victims die at the pre-hospital stage [4-9]. The most pronounced
manifestation of alcohol withdrawal syndrome is alcoholic
delirium [10]. Data from the World Health Organization and
information from Ukrainian specialists share the fact that
chronic alcohol abuse is a problem among people of working
age, which affects changes in the functional state of the body
[11-13].

The authors determined that the prevalence of pro-oxidant
factors leads to the development of oxidative stress. In patients
with polytrauma, oxidative stress has a two-wave nature: it is
triggered at the time of traumatic injury and after the injury.
Secondary oxidative damage can be formed by the development
of a hyperinflammatory state [14,15].

A few scientific sources have information on probable changes
in the activity of antioxidant systems depending on the period of
study. Over time, their activity decreases due to the exhaustion
of compensatory capabilities of the body, which is accompanied
by a shift in the antioxidant-prooxidant balance towards the
activation of free radical processes [16,17].

It is known that with polytrauma, the greatest number of
complications develops precisely in the early period of the
traumatic disease, which is associated with shock, intoxication,
and hypoxia [18]. It is known that chronic alcoholism is
accompanied by depletion of the glutathione antioxidant system,
and experimental studies have confirmed a decrease in catalase
activity [19,20,21].

According to the literature, polytrauma is characterized by
pronounced oxidative stress, the development of hypoxia. In
cases of a combination of polytrauma and chronic alcoholism,
the expressiveness of biochemical disorders significantly
deepens [22]. Also, with chronic alcoholism, there is also a
violation of tissue trophism, the development of hypoxia, in
patients with a combination of polytrauma and alcoholism,
these changes will be even more pronounced [23,24].

Choosing the optimal scheme of treatment tactics for victims
with polytrauma becomes a difficult task due to a diverse
combination of injuries and lack of time for decision-making
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[25]. Specialists in the intensive therapy of polytrauma
distinguish several concepts, namely: "golden hour" and
"damage control" [26-28]. Sedation is the mainstay of treatment
in patients with alcohol withdrawal complicated by alcohol
delirium. Supportive measures include stabilization and
treatment of concomitant pathologies, detoxification therapy
and full nutritional support [29].

In most cases, alcohol withdrawal syndrome is better managed
with the use of a symptom-based protocol, as it leads to the
introduction of lower doses of drugs, shorter duration of treatment
and reduces the risk of excessive sedation of the patient [30].
Several patients may be refractory to benzodiazepine therapy,
and increasing doses of benzodiazepines may lead to respiratory
depression and complications. Modern studies have proven
the effectiveness of centrally acting alpha-2 agonists, such as
clonidine and dexmedetomidine. The authors established that
the use of dexmedetomidine as monosedation of delirium
tremens is promising but requires additional research [31,32].

Purpose.

Study of lipid peroxidation processes and the state of the
antioxidant system in patients with polytrauma and alcohol
withdrawal syndrome complicated by alcoholic delirium.

Materials and methods.

In the work, a study of 40 patients with polytrauma of
moderate severity (thoracic and/or abdominal skeletal trauma:
rib fractures, hemothorax, pneumothorax, hematomas of the
liver or spleen, fracture of the bones of the waist and/or upper
and/or lower limbs, fracture of the pelvis). The patients had an
alcohol history with alcohol withdrawal syndrome complicated
by alcoholic delirium. They received intensive therapy in the
department of anesthesiology and intensive therapy with 12
beds for patients with combined trauma of the communal non-
profit enterprise "Kharkiv City Clinical Hospital of Urgent
Medical Care named after Prof. O.I. Meschaninov", which is
the clinical base of the Department of Emergency Medicine,
Anesthesiology, and Intensive Care of the Kharkiv National
Medical University. The control group is 20 practically healthy
people of the appropriate age and sex.

Patient inclusion criteria: age from 19-60 years, presence of
injuries in two or more anatomical and functional areas, degree
of severity of traumatic damage according to the ISS scale 9
- 15 points (average severity), severity of the condition of the
victims according to the APACHE II scale 7-14 points, the
state of chronic alcohol intoxication, revealed by the number of
points >7 in the modified "LeGo Grid" test, 3 or more positive
answers in the "CAGE" questionnaire, established alcoholic
delirium (arousal on the RASS scale > +2; hallucinations;
convulsions and the presence of delirium on the scale CAM-
ICU and psychiatrist consultations).

During the study, to achieve the goal, the main indicators of
the oxidant-antioxidant system in patients were determined. We
determined the content of the main indicators of the oxidant
system: active products of thiobarbituric acid, diene conjugates,
8-isoprostane to assess the intensity of lipid peroxidation. The
state of the antioxidant system was assessed by the content of
superoxide dismutase, catalase, and glutathione peroxidase. The
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study was conducted on the 1st and 7th day of hospitalization
of the patients.

The content of active products of thiobarbituric acid in blood
serum was determined by a spectrophotometric method based
on the ability of malondialdehyde to form a colored complex
in the reaction with thiobarbituric acid [33]. The content
of diene conjugates in blood serum was determined by the
spectrophotometric method of Z. Placer (1968) as modified
by V.B. Gavrilov. and singing (1983) [34]. The content of
8-isoprostane in blood serum was determined in the reactions
of peroxidation of arachidonic acid of cell membranes and
determined by the ELISA method of kits "8-isoprostane
ELISA" reagents of the company "US Biological" (USA). The
content of superoxide dismutase was determined according to
the principle of competitive enzyme immunoassay using the
Human Superoxide Dismutase (SOD) ELISA Kit (USA). The
content of glutathione peroxidase was determined according to
the principle of sandwich enzyme-linked immunosorbent assay
using the Human GPX1 (Glutathione Peroxidase 1) ELISA Kit
(USA). The content of catalase was determined according to
the principle of sandwich enzyme-linked immunosorbent assay
using the Human Catalase (CAT) ELISA Kit test set. (USA).
To determine the content of catalase, superoxide dismutase, and
glutathione peroxidase, enzyme immunoassay STAT-FAX No.
303-4469 was used.

Methods of mathematical and statistical analysis of the obtained
results. On the basis of the created database, a statistical analysis
was carried out using a package of application programs for
statistical data processing STATISTICA 7.0 for WINDOWS,
(StatSoft Inc., USA) and MICROSOFT EXCEL 2010, intended
for solving medical and biological problems. The mathematical
processing of the obtained results was carried out in accordance
with the generally accepted methodology of statistical analysis.
Considering the nature of the distribution of the analyzed
values, parametric (mean value, standard deviation) and non-
parametric methods were used. The critical value of the level of
significance (p) was taken to be <5% (p=<0.05). To compare two
samples with binary characteristics, the Pearson test or Fisher's
exact test was used with the construction of correlation tables.
The x-square and odds ratio were used to assess the causal role
of various factors in the development of lesions. To determine
the presence and strength of the relationship between the

features, a correlation analysis was performed: determination
of the Pearson linear coefficient (for parametric features) and
Spearman's analysis (for non-parametric ones).

Results and discussion.

The main indicators of the intensity of lipid peroxidation
in the human body are diene conjugates and active products
of thiobarbituric acid. This provides an autocatalytic self-
accelerating character. The results obtained by us are presented
in the table.

Diene conjugates and active products of thiobarbituric acid
are secondary and end products of lipid peroxidation, formed
from hydroperoxides. The latter are a product of the interaction
of polyunsaturated fatty acids, which are part of phospholipids,
with active forms of oxygen. An increase in the content of diene
conjugates and active products of thiobarbituric acid in the
blood is a sign of the activation of lipid peroxidation processes.
This leads to damage to the integrity of cell membranes and
cell death [35]. Another marker of the development of oxidative
stress is 8-isoprostane, which is a chemically stable, specific,
early marker of the activation of lipid peroxidation and the
development of oxidative stress [36].

During the study, it was established that patients with
polytrauma and alcohol withdrawal syndrome, complicated
by alcoholic delirium, are characterized by an increase in lipid
peroxidation processes and the development of oxidative stress.
This is evidenced by the increase in the serum content of the
following parameters - active products of thiobarbituric acid by
2.21 times in patients admitted to the intensive care unit and
diene conjugates by 1.92 times when admitted to the intensive
care unit (p<0.001) and 8 -isoprostane - was higher by 1.93,
(p<0.001), compared to the indicators of the control group.

The content of active products of thiobarbituric acid in the blood
of patients on the first day of admission to the intensive care unit
significantly (P<0.0001) exceeded these indicators in the blood
of healthy individuals by 2.21 times. After a week, patients
observed a decrease in the content of this indicator in the blood
by 1.82 times (P<0.001) compared to the time of admission to
the department. The content of active products of thiobarbituric
acid in the blood was almost equal to the values in the control
group and was within the reference values. If we compare
the blood content of this parameter of lipoperoxidation after
treatment in the intensive care unit, significant positive changes

Table 1. Biochemical indicators of lipid peroxidation in blood serum of patients with polytrauma and alcohol withdrawal syndrome complicated

by alcoholic delirium (Me [25%; 75%)]).

active products of thiobarbituric

Groups acid, .
pmol/g of protein

CONTROL

(n=20) 3,14 [2,45; 3,75]

Group, 6,94 [5,85; 7,60]

1 day (n=40) p,<0,0001

Group, 3,82 [3,14; 5,63]*
7 days (n=40) p,<0,0006

Diene conjugates, pmol/g of
protein

8-isoprostane,
ng/ml

1,74 [1,31;1,97] 2,24 [2,06; 2,54]

3,34 [2,98;3,63] 4,33 [3,78;4,93]

p,<0,001 p,<0,0001
2,66 [2,21; 3,16] 3,17 [2,84;3,97]
p,<0,001 p,<0,0001

Note. P1<0.0001 - reliability of differences compared to indicators in the control group.

#-. P<0.0001 - reliability of differences compared to 1 day in the group.
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were determined in patients who received dexmedetomidine,
compared to patients who were treated according to standard
regimens.

Similar changes in the content of diene conjugates in the blood
were determined in patients during admission to the intensive
care unit: it was statistically significantly increased by 1.92 times
compared to the content of this product of lipid peroxidation in
the control group. A week after intensive therapy in patients,
the content was statistically significantly reduced by 20.4%,
but remained elevated by 1.53 times compared to the control. It
should be noted that there was a significant difference between
the content of diene conjugates in the blood on the seventh day
of stay in the department compared to the first day in patients,
and little positive dynamics.

Duringthe study, it was established that patients have anincrease
in the concentration of 8-isoprostane in their blood. Analysis
of the serum content of 8-isoprostane in the blood showed that
it was 2.24 [2.06; 2.54] ng/ml. In the blood of patients with
polytrauma and alcohol withdrawal syndrome, complicated by
alcoholic delirium upon admission to the hospital, the content
of 8-isoprostane in the blood was statistically significantly
increased by 1.93 times. After a week of hospital stay, the
content of 8-isoprostane in the blood decreased significantly -
by 26.8% (P<0.0001) in patients compared to this indicator at
the time of admission to the department.

Simultaneously with the activation of free radical processes
and the formation of oxidative stress, we noted a probable
decrease in the indicators of the antioxidant status. It is known
that enzyme antioxidants exhibit the most powerful protective
properties in the body. The antioxidant status was assessed
by determining the content of the main antioxidant enzymes -
superoxide dismutase, catalase, and glutathione peroxidase.

According to research data, it was determined that the content
of superoxide dismutase in the blood was reliably reduced by
42.8% during admission to the hospital compared to the control
and was 1123 [987.7;1309] pg/ml. After a week of stay in the
intensive care unit, the content of superoxide dismutase in the
blood of patients increased statistically significantly by 1.39
times (P<0.0001) compared to this indicator during admission
to the hospital and remained 1.25 times lower than this indicator
in the blood of the control group and was 1568 [1438; 1833]
pg/ml.

The content of catalase in the blood of healthy individuals was
9.9[8.33; 11.25] pg/ml. In the blood of patients during admission
to the department, a statistically significant decrease (p<0.0001)
in the content of this indicator of antioxidant protection was
observed by 27%, and its content was 7.23 [6.42; 8.42] pg/ml.

A week after the use of dexmedetomidine, a significant
statistically significant increase in the content of catalase in the
blood of patients was observed by 26.3% in comparison with
admission to the department and amounted to 9.13 [8.08; 10.20]
pg/ml, which is only 7.7 % differed from the control (p>0.14).

It is known that the enzyme glutathione peroxidase plays
a major role in the inactivation of lipid hydroxyperoxides.
Analysis of the content of glutathione peroxidase in the blood
of patients during admission to the department showed that
there was a statistically significant decrease in its content by
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23.3% (p<0.0001) compared to the control. A decrease in the
content of glutathione peroxidase in the blood of patients may
be associated with the depletion of compensatory reactions
aimed at normalizing the processes of lipid peroxidation.

A week after the therapy, similar changes in other indicators
of the antioxidant system are observed in the blood of patients,
namely, an increase in the content of glutathione peroxidase by
23.2% (p<0.0001) compared to the content of this indicator at
the time of admission to the department and practically did not
differ from control (p=0.2068).

It is known from the scientific literature that the main function
of glutathione peroxidase is to protect cells from the negative
effects of xenobiotics, in particular alcohol and free radical
oxidation products. Therefore, the reduction of glutathione
peroxidase is associated, on the one hand, with the depletion
of the body's antioxidant system, and on the other hand, with
inhibition by alcohol breakdown products.

The obtained results indicate that in patients with polytrauma
and alcohol withdrawal syndrome, complicated by alcoholic
delirium against the background of chronic alcoholism due to
the generation of reactive oxygen species, which is evidenced
by an increase in the content of active products of thiobarbituric
acid, diene conjugates, 8-isoprostane, against the background of
insufficient antioxidant the system can develop oxidative stress,
which is accompanied by damage to biological molecules: lipids,
proteins, nucleic acids. Thus, the obtained results indicate an
increase in the intensity of free radical reactions and processes
of lipid peroxidation.

Changes in the content of lipid peroxidation parameters in
the blood of patients with polytrauma and alcohol withdrawal
syndrome, complicated by alcoholic delirium, indicate more
pronounced violations of the integral redox state. Activation of
lipid peroxidation processes leads to a violation of the elasticity
and mechanical integrity of cell membranes, a decrease in the
activity of lipid-dependent membrane-bound enzymes.

In a complex analysis of the content of biochemical markers
of lipid peroxidation, namely active products of thiobarbituric
acid, diene conjugates and S8-isoprostane in the blood of
patients with polytrauma and alcohol withdrawal syndrome,
complicated by alcoholic delirium, it was found that distinct
processes are observed upon admission to the intensive care
unit lipid peroxidation and free radical processes. Against
the background of increased activity of the oxidant system, a
decrease in antioxidant resources was observed, in particular, a
decrease in the content of superoxide dismutase, catalase, and
glutathione peroxidase.

A statistically significant increase in the content of
8-isoprostane in the blood of patients confirms the development
of oxidative stress, since this substance is a metabolite of the
polyunsaturated acid cascade, namely arachidonic acid. Its
presence signals the powerful formation and release of highly
reactive compounds that damage cellular and extracellular
formations, biological molecules, etc. Under such conditions,
the course of the pathological process is significantly
aggravated and creates additional conditions for deepening the
expressiveness of endogenous intoxication. As part of the study,
it was found that more pronounced changes in the concentration
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of 8-isoprostane in the blood were observed in patients with
polytrauma and alcohol withdrawal syndrome, complicated by
alcoholic delirium during hospitalization, which, in our opinion,
is natural, considering the peculiarities of the pathogenesis of
the pathology.

Conclusion.

The dynamics of the indicators of the antioxidant system in
patients was revealed and is related, on the one hand, to the
exhaustion of the compensatory capabilities of the body
under the conditions of the development of strong oxidative
stress, and on the other hand, it was probably a consequence
of the negative impact of the products of chronic endogenous
intoxication, alcohol, acetaldehyde on hepatocytes, where the
processes take place detoxification in the body of patients with
chronic alcoholism and alcohol withdrawal syndrome. The latter
is confirmed by numerous data from the scientific literature
regarding significant changes in not only biochemical but also
morphological indicators of hepatocytes [37].

During the study, a significant suppression of the activity of
all studied enzymes was found in patients with polytrauma,
complicated by alcoholic delirium during admission to the
intensive care unit, and on the seventh day after the therapy.
Superoxide dismutase is part of the first link of antioxidant
protection. This enzyme forms hydrogen peroxide from
superoxide anions, which is further transformed into oxygen
and water under the action of catalase.

Considering the leading role of the activation of pro-oxidant
processes in chronic alcoholism, indicators of the antioxidant-
pro-oxidant status can be used to predict the course of this
pathology, as well as the effectiveness of the selected treatment
tactics for patients in this category.

Prospects for further research.

Further study of the relationship between the main markers
of pathogenetic processes and, as a result, characteristic
biochemical disorders affecting the condition of patients with
polytrauma and alcohol history. It is promising to study the
course of combined traumatic illness in patients with chronic
alcoholism and alcohol withdrawal syndrome, complicated by
alcoholic delirium at all stages of the intensive care protocol of
each patient to achieve quality of life.
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Pe3rome

AkTyajbHicTh. EQexkTuBHICT, BeleHHsS NalieHTIB i3
Ba)XKOIO IIOE€JHAHOIO TPaBMOIO Ta CHHAPOMOM BiIMIiHM
QJIKOTOJTIO, YCKJIaIHEHUM QJIKOTOJIBHUM JertipiemM
3aJMIIAETBCS  aKTyalbHHMM Ta CY4YacHMM B I1HTEHCHUBHIN
tepanii. Ceparisi CTaHOBUTH 0a30By Tepamilo y TMalli€HTIB
31 CTaHOM BIJMIHM aJIKOTOJIIO, YCKJIaJHEHHM aJIKOTOJIbHUM
nernipieM. Bubip ontumanbHOI cXeMH JIIKYBalbHOI TaKTHKH,
3 ypaxyBaHHSM cejalii, y MOTepHnuMX 3 IMOJITPaBMOIO CTae
CKJIQJIHUM 3aBJaHHSIM BHACJIZOK PI3HOMaHITHOTO TMO€IHAHHS
TIOIIKO/DKEHB Ta IeQiUTY Yacy AJIsl TAKTHYHUX PillleHb BEICHHS
Tali€HTIB. 3BaXKal04YH Ha Te, IO MOJIITPaBMa XapaKTepU3y€eThCs
BUPa3HUM OKHUCHHUM CTPYCOM, PO3BHTKOM TiMOKCii, 0COOJIMBO
NP TIOEAHAHHI 3 XPOHIYHOTO AJKOTOJi3My, BHpa3HICTh
010XIMIYHHX TOPYIICHb 3HAYHO MOTJIUOITIOETHCS, JOCITIPKEHHS
mepebiry OiOXiMIYHMX TIPOIECiB Ta iX B3a€EMOBIUIMB Ta
(opMyBaHHsS aKTyalbHOI TAKTUKM IHTEHCHBHOI Tepamii npu
LIUX 3aXBOPIOBAHHSIX, € IIEPCIIEKTUBHNM.

MeTa po60TH — BUBUCHHS IPOIIECIB JiIMiTHOT MEPOKCHAALIT Ta
CTaHy aHTHOKCHJAHTHOI CUCTEMH Y MaIli€HTIB 3 TOJIITPaBMOIO
Ta CHHJPOMOM BiJJMiHHU JIKOTOJII0, YCKJIQJIHEHUM aJIKOTOJIEHUM
JeIipieM.

Martepiann ta meronu. JlocnipkeHHS OyJiO MPOBEACHO Ha
0a3i BijauleHs aHecTesiosorii Ta iHTEHCUBHOI Tepamii Ha 12
JDKOK ISl XBOPHX 3 TIOEJHAHOIO TPAaBMOIO KOMYHAIIBHOTO
HEKOMEPIIHHOTO ITiAIPUEMCTBA «XapKiBChbKa MiChbKa KIIIHIYHA
JKapHS IIBUAKOI Ta HEBIAKIATHOI MEJUYHOI JIOTIOMOTH
imeni mpogecopa O.1. MemaninoBay. JIas TOCATHEHHS METH
JociipKeHHsT 0yno oOctexeHo 40 MAaIiEHTIB 3 MONITPaBMOIO
(Topako- i/ab0 abMOMIHOCKENETHA TpaBMa: IepesioMu peodep,
reMo-, IHEBMOTOPAKC, I'eMaTOMH II€4iHKM abo Cele3iHKH,
TIepeIoM KIiCTOK MOsCY, 1/a00 BEpXHiX /a0 HIDKHIX KIHIIIBOK,
MIEPIIOM KICTOK Ta3y), CePEeIHbOI TSHDKKOCTI. Y X0l MPOBEJCHHS
JOCIIJDKEHHS, /ISl JIOCATHEHHS METH, BHM3HAYall OCHOBHI
MOKa3HUKH  OKCHUAAHTHO - AaHTHOKCHJAHTHOI  CHCTEMH
y TAIlEHTIB. BusHauamu BMICT OCHOBHHMX IIOKa3HUKIB
OKCH/IaHTHOI CHCTEMH: aKTHBHHX HPOIYKTIB Ti00apOiTypoBoOl
KHUCJIOTH,  JIIEHOBMX  KOH'IOTaTiB, 8-i3ompoctany  Juis
OIIHKA 1HTEHCHBHOCTI TEPEKHUCHOTO OKHCJICHHS JIIiJiB.
CraH aHTHOKCHAAHTHOI CHCTEMH OILIHIOBAJIM 3a BMIiCTOM
CYNEepOKCUIINCMYTa3H, KaTanasd, TIIyTaTiOHIIEPOKCHIa3H.
Hocmimkennass mpoBoguau Ha 1 Ta 7 moOy rocmitamizamnii
MaIi€HTIB.

Pe3yabTaTh Ta ix 00roBopenHsi. OCHOBHUMU MMOKa3HUKaAMHU
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IHTCHCUBHOCTI ~ MIEPEKMCHOTO OKHMCHEHHS JIIMiIiB B
OpraHi3Mi JIIOJWHH € JIEHOBI KOH’IOTaTh 1 aKTHUBHI MPOJIYKTH
TioOapOiTypoBoi kuciotu. Lle 3abe3neuye ayTokaTamiTHUHHNA
caMornpucKopiorounii  xapakrtep. OTpuMaHi  pe3ynibTaTu
BKa3ylOTh, 1[0 Y XBOpUX 3 IOJNITPAaBMOIO Ta CHHAPOMOM
BIZIMIHM QJIKOTOJII0, YCKJIaJIHEHHM aJIKOTOJILHUM JIeNipieM Ha
TJIi XPOHIYHOTO aJKOTOJIi3My BHACIIJIOK T'eHepallii akTHBHUX
($hopM KUCHIO, PO 1[0 CBIMYMTH IIABUIICHHS BMICTY aKTHBHHUX
MPOAYKTIB Ti00ApOITYpOBOi KHCIOTH, IIEHOBHX KOH IOTaTiB,
8-izompocrany, Ha (OHI HEIOCTATHOCTI AHTHOKCHIAHTHOI
CUCTEMM MOXE PO3BUBAaTUCS OKCUJATUBHUHN CTpYC, SKUU
CYNPOBOJIKYETHCSI  MOLIKO/PKEHHSIM  OI0JOTIYHUX MOJIEKYII:
JmigiB, OUIKIB, HYKJICTHOBUX KHCJIOT. TakuM YHHOM,
OJIeprKaHi pe3ybTaTH CBIAYATH MPO MOCUIICHHS IHTEHCUBHOCTI
BUIBHOPAJMKAJIBHUX pEakliii Ta TWPOLECIB IMEepPeKiCHOro
OKUCJICHHS JIIIIiB.

3MiHH BMICTY B KPOBI ITAI[IEHTIB 3 MOJITPABMOIO Ta CHHPOMOM
BIIMIHM aJIKOTOJIFO, YCKJIaJHCHUM aJKOTOJbHHM JACJipieM
rapameTpiB JiniHoI mepoKcHuallii BKa3yrTh Ha OLIbII BUPa3Hi
MOPYIIEHHS IHTErpaIbHOTO PEJOKC-CTaHy. AKTHBAILiS IPOIIECIB
MEPEKICHOTO OKHUCJICHHsI JIMiAIB MPU3BOAUTH 10 MOPYIICHHS
€JIACTUYHOCTI, MEXaHI4YHOi WUIICHOCTI KIITHHHHX MeMOpaH,
3HW)KEHHS aKTUBHOCTI JIMiJ03aJIe)KHUX MeMOpPaHO3B’sI3aHUX
(bepMeHTIB.

[Tpu xoMIulekCHOMY aHaii3l BMiCTy OlOXIMIYHHUX MapKepiB
JMMigHOT TepoKcHiamii, a caMe aKTUBHHX IPOAYKTIB
Ti00apOITYpoBOI  KHCJIOTH, JJI€HOBMX  KOH'IOTATiB  Ta
8-i30mpocTaHy B KPOBI MAIIE€HTIB 3 TOTITPABMOIO Ta CHHAPOMOM
BIZIMiHH QJIKOTOJIO, YCKIIAJHCHNUM aJIKOTOJIBHUM JETipieM OyIiio
BUSBJICHO, [0 TPH HAAXOPKEHHI J0 BiIIUICHHS IHTCHCHBHOI
Tepamii CHOCTEpIraloThCsl BHPa3HI MPOLECH MEPEeKiCHOrOo
OKHCJCHHS  JIMIZIB Ta  BUIBHO-PAIMKaIbHI  MPOICCH.

© GMN

Ha Tmi miaBuIEeHHS aKTHBHOCTI OKCHIAHTHOI CHCTEMH
CIIOCTEpiraay  3MCHINCHHS AaHTHOKCHUAAHTHUX  PECypCiB,
30KpeMa 3HW)KECHHI BMICTY CYNEPOKCHIINCMYTa3H, KaTalasH,
[Ty TaTiOHIIEPOKCUIA3H.

BucHoBkn. B po0oTi BHsABICHA IWHAMIKA TOKAa3HHKIB
AHTHOKCUJIAHTHOI CHUCTEMH Y TIAlli€HTIB Ta TMOB’sA3aHa 3
OJTHOTO OOKY 13 BUCHA)KCHHSIM KOMIICHCATOPHUX MOXIIUBOCTEH
OpraHi3My 3a YMOB pPO3BHUTKY IOTYXXHOTO OKCHIATHBHOTO
cTpecy, a 3 iHIIOro — HMOBIpHO, OyJIO HACTIIKOM HETaTHBHOTO
BIUIUBY TIPOAYKTIB XPOHIYHOI EHAOTEHHOI I1HTOKCHKAIii,
AJIKOTOJIIO, alleTallbJICTiy Ha TEHaTOIMTH, 1€ BiIOYBatOTHCS
MIPOLIECH JIETOKCHKALlii B OpraHi3Mi XBOpUX 3 XPOHIYHHM
QJIKOTOJII3MOM Ta CHHIPOMOM BiJIMiHU aJIKOTOJIIO.

B xopxi nocnimkeHHs Oy10 BUSBICHO I0CTOBIPHE IPUTHIYEHHS
AKTUBHOCTI BCIX NOCHI/DKYBaHUX CH3HMMIB, Y TMAII€HTIB i3
MOJIITPAaBMOK,  YCKIIQJHEHUM  aJKOTOJBHHUM JCIIpieEM  TIiJ
Yyac MOTPAIULSIHHS JO BiJJIICHHS iHTCHCHBHOI Teparii, Ta Ha
ChOMY 0Oy TicIis IpoBeieHOI Teparii. CynepoKcuIIucMyTasa
BXOJTUTH JIO CKJIAJTY MEPIIOi JAHKU aHTHOKCHIAHTHOTO 3aXHCTY.
el pepMeHT 3 CYNEpOKCHIHUX aHIOHIB YTBOPIOE IMEPEKHC
BOJIHIO, TIO JIaJi 3a JIi€I0 KaTalla3u MePETBOPIOETHCS HA KUCEHB
Ta BOJY.

Bepyun 1o yBaru mpoBifiHy poJib aKTHUBAIl1 TPOOKCHUIAHTHUX
MPOIECiB 32  XPOHIYHOTO  AJKOTONI3My,  TOKa3HUKU
AHTHOKCUJIAHTHO - MPOOKCHUIAHTHOTO CTAaTyCy MOXYTh
BHKOPHUCTOBYBAaTHCh JIJIsl TPOTHO3YBaHHS Mepediry maHoi
TIaToJIOT], a TaK0X e()eKTHUBHOCTI 0OpaHOl TAKTHKH JIIKYBaHHS
MAIIEHTIB JaHOI KaTeropii.

KirouoBi cioBa: MOJIITpaBMa, CHHAPOMOM  BiIMiHH
QJIKOTOJII0,  QJIKOTONBHUM  AENipild, OKCUAAHTHHU CTPYC,
AHTHOKCHUJIAHTHA CHCTEMa, CeMIallisl, IEKCMEICTOMIIHH.
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