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ABSTRACT

Background. The study aims to evaluate the efficacy of combination hepatoprotective therapy for alcoholic liver damage. Given the differ-
ence in the mechanism of action and the experimentally demonstrated cytoprotective efficacy of ademetionine and lipoic acid, these drugs
could be expected to potentiate each other’s effects. Objective. To determine the effect of the combined use of ademetionine and lipoic acid
on the cytolytic syndrome and oxidative metabolism in the blood of patients with alcoholic hepatitis. Methods. A randomized prospective
study was conducted examining 30 patients diagnosed with alcoholic liver disease and 15 healthy individuals. The patients were treated at
the Drug Abuse Clinic of the Krasnodar Krai Ministry of Health, whereas healthy volunteers were monitored at the Clinic of the Kuban
State Medical University (2022-2024). The study included male patients aged 20 to 40 years with a diagnosis of alcoholic liver disease in the
form of alcoholic hepatitis. Patients with other decompensated somatic and psychiatric disorders were excluded from the study. Via simple
randomization with the use of random number tables, the patients were distributed into three groups. Group 2 patients received ademetionine
(400 mg intravenously per day, Hepcifol). Group 3 patients were administered lipoic acid (600 mg intravenously per day, Octolipen). Group 4
patients received combination therapy with the administration of ademetionine and lipoic acid in the specified dosages and forms. The inpa-
tient treatment lasted 15—18 days; on admission and prior to discharge, the patients had their blood samples taken. Blood serum was assayed
for the activity of hepatocyte cytolysis markers and the concentrations of total protein, albumin, and bilirubin, as well as total antioxidant
activity and thiol group content. The concentrations of glutathione and thiobarbituric acid reactive substances were determined in erythro-
cytes. The data were statistically processed using Statistica 10 (StatSoft, Inc., 2011). The differences between the parameters of the groups
were considered statistically significant at p < 0.05. Results. Following a three-week course of treatment, the combination therapy with two
sulfur-containing hepatoprotectors helped to achieve 1.7-2.1 times lower activity of alanine aminotransferase and gamma-glutamyltrans-
ferase in blood plasma as compared to the corresponding markers in the groups of patients receiving only one of the drugs. The therapy
with sulfur-containing drugs was accompanied by tendencies toward normalization of free radical homeostasis. The maximum effects were
achieved when lipoic acid was used alone or together with ademetionine. In this case, a 52—64% increase in the antioxidant activity of blood
plasma was observed, with the concentration of thiobarbituric acid reactive substances decreasing by 28—36%. Conclusion. The combina-
tion therapy with the use of sulfur-containing hepatoprotectors helped to achieve the lowest possible enzyme activity (cytolytic syndrome
markers) in patients with alcoholic hepatitis.
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AHHOTAIIMA

Beenenne. PaboTa HampaBieHa Ha OIEHKY () ()EeKTHBHOCTH KOMOMHHPOBAHHOH IelaTONPOTEKTOPHOI Tepanny aJlKoTrOJIbHBIX MOBPEXae-
Huii nedeHu. C yd4eToM pa3HOro MexaHu3Ma JSHCTBUS U TOKa3aHHON B KCIIEPHMEHTE [IUTOIPOTEKTUBHON () (heKTHBHOCTH aJJeMETHOHHHA
1 JIUTIOCBOH KHCIOTH MOXKHO OBLIO OBI 0KUIATh MOTEHIMpoBaHus 3¢ dextoB apyr npyra. Lleas ncciaenoBanns — onpeaeneHne ocooeH-
HOCTEH BINSHUS KOMOMHHPOBAHHOTO MCIONB30BAaHUS aJ€METHOHNHA U JINNIOEBON KHMCIOTHI Ha IIUTOJUTHYECKHH CHHAPOM U COCTOSTHUE
OKHCIUTEIBHOTO METa00IM3Ma B KPOBH OOJIBHBIX aJTKOTOJIbHBIM TenatutoM. MeToabl. IIpoBeeHO paHIOMU3UPOBAHHOE MTPOCIIEKTUBHOE
nccuenoBanue ¢ yaactueM 30 GOIBHBIX C JHMATHO30M «AIKOTONBbHAs O0JIe3Hb MEeYeHU» U 15 310pOBBIX HHANBUAYYMOB. bonbHbIe Tpoxo-
JIVUIH JIeYeHHE Ha 06a3e ToCyIapCTBEHHOTO OIOKETHOTO YUpPEeXICHHS 34paBooxpaneHns «Hapkomorumueckuii qucnancep» MuHHCTEpCTBA
31paBooxpaneHust KpacHomapckoro kpas, 310poBble JOOPOBOIBIEI HabMonanuch Ha 6ase Knmuauku ¢enepaabHOro rocyaapcTBeHHOTO
OromKeTHOrO 00pa30BaTeIbHOr0 yUpekAeH!s Bhicuiero oopazoBanus «KybaHckuil rocy1apCTBEHHBIH MEUIIMHCKAN YHUBEpCUTET» Mu-
HHUCTEpCTBa 3paBooxpaHeHus Poccuiickoit denepanuu B Teuenue 2022—2024 rr. B uccnenoBanue BKIIOYAIU MALUEHTOB MY>KCKOT0 110J1a
B Bo3pacte oT 20 10 40 neT ¢ AMarHo30M «aJIKorojbHas 00Je3Hb IeYeHW» B (popMe aIKoroiapHOro remaruta. o ucciaeqoBanus He ObLIN
JOMYIIEHBI TAIUEHTHI C APYTUMH COMaTHYECKHMH U ICUXUIECKUMH 3a00JI€BaHUSIMU B CTAANH AEKOMICHCAINH. bonbHbEIE METOIOM PO~
CTOH paHIOMHU3AINH C NCTIOIb30BAHNEM TaOINI] CTyYalHBIX YUCe OBUIN paclipefeNe bl B TP Ipynmnsl. bonbpabre rpynmst Ne 2 momyvanu
anemeTHoHHH (400 Mr BHYTpUBEHHO B cyTKH, «[enmudony»). boapHbM rpynms! Ne 3 BBOAMIIN JIMIOEBYIO KHCIOTY (600 MT BHYTpHUBEHHO
B cyTKH, «OKTONMIIEH»). BonbHEIe rpymnmel Ne 4 moydaan KOMOMHIPOBAHHYIO TEPAIHIO, BKIIIOYAIONIY IO BBEICHHE aIeMETHOHNHA | JIUIIO-
€BOM KHCIIOTHI B BBIIIEYKa3aHHbBIX JO3UPOBKax U popmax. [IpoaomKuTeIbHOCTh CTAMOHAPHOTO JICYSHUsI cocTaBisiia 15—18 cyTok, Ha JTa-
IIe HOCTYIUICHUS OOJBHBIX M Hepes UX BBIIHUCKOH OCYIIECTBISIIN 3200p KpoBU. B CHIBOPOTKE KPOBH OIPE/EIIsIM aKTHBHOCTD ()ePMEHTOB
MapKepoB IUTOJIM3a TeMaTOUUTOB, KOHIICHTPAIMU o0Iero O0enka, anbOymMuHa U OuaupyOnHa, oOIIyI0 aHTHOKCHIAHTHYIO aKTHBHOCTH
1 coieprKaHMe THOJIOBEIX I'PYyMIL. B apuTponnTax onpenensiiin KOHIEHTPANHU Iy TaTHOHA U IPOyKTOB PEAKIIHH ¢ THOOApOUTYpPOBOH KHC-
noroit. CtaTucTHIecKy0 06paboTKy JaHHEIX BEITIOIHSUIIH C IIOMOLIBIO TporpaMmsl StatSoft, Inc. (2011) Statistica, version 10. Cratuctude-
CKH 3HAUUMBIMU PA3JIMYHs MEXKAY 3HAUCHUSIMH [TOKa3aTesell TPy CYUTAaIIH TP BBIIIOTHEHUH YCIOBUS 11 YPOBHS 3Ha4MMocTH p < 0,05.
Pesyabrarsl. KoMOHHMpOBaHHAS Tepanus ¢ UCIIOIB30BAHKUEM JIByX CEPOCOJEPIKALIMX T'elaTOPOTEKTOPOB MOCIIE TPEXHEACIBHOIO Ky p-
ca JICYCHHUS TI03BOJIMIIA JOOUTHCS 3HAYCHUH aKTMBHOCTH allaHWHAMHHOTpaHC(epasbl ¥ raMMa-TilyTaMumiITpaHcdepassl B I1a3Me KPOBU
B 1,7-2,1 pa3a HIDKe 3HAUEHHS] COOTBETCTBYIONINX MAapKEepPOB TPYI OOIBHBIX, MOTyUYaBIIUX TONBKO OJUH U3 Mpemaparos. [IpoBenenne
TEpaInnuu ¢ UCIIOIb30BAHUEM CEPOCOAEPIKAIIUX PENapaToB COMPOBOXKAATIOCH TEHACHIUIMH K HOPMAIN3aI[iH COCTOSHUS CBOOOTHOPAH-
KaJIFHOTO roMeocTa3a. MakcuMaabHbIe 3Q(eKThl ObUIH JOCTUTHYTHI IIPH MCIIOJIB30BAHUHY JIMTIOEBOH KHCIIOTHI CAMOCTOSITEIIEHO MIIH COB-
MECTHO C aIeMeTHOHHHOM. B 3TOM city4yae HaOmromancst pocT aHTHOKCHIAHTHOW aKTUBHOCTH IIIa3Mbl KPOBH Ha 52—64 %, KOHIIEHT AT
PCaKTHBHBIX MPOIYKTOB THOOAPOUTYPOBOIT KUCIOTHI CHIXKANACh Ha 28—36 %. 3akouenne. KoMOMHUpOBaHHAS TepaIus C UCIIOJIb30Ba-
HHUEM CepOCOZICPXKALIUX FeNaToNPOTEKTOPOB MO3BOINIIA JOOUTHCA MAKCUMAJILHO HU3KUX 3HAYEHUH aKTUBHOCTH ()epPMEHTOB — MapKepoOB
HUTOTUTHYECKOTO CHHIPOMA Yy OONBHBIX aJIKOTONBHBIM T€aTHTOM.

KJIFOUEBBIE CJIOBA: ankorojbHbIi renaTuT, aeMeTHOHHH, JIMTIOEBAst KUCJIOTA, IIUTOJIUTHYECKUN CHHAPOM, OKMCIUTEIbHBIN cTpecc.

JJIAA HUTUPOBAHUSA: brikoB .M., Epmakosa I'A., [TonoB K.A., IlonoBa M.A., 3aBropoausis A.I, Ycrunosa E.C. Bnusuue xom-
OMHHUPOBAHHOI T'eMaTONPOTEKTOPHONW Tepamuu CEPOCOACPKANMMHU MpenapaTaMi Ha COCTOSHUE OKHUCIHUTEIBLHOIO rOMeocTa3a B KPOBH

OOJIBHBIX AJIKOTOJIBHBIM I'eMaTUTOM: PAaHIOMM3HPOBAaHHOE MPOCIEKTUBHOE UCCIeNOBaHUe. KyOancKull HayuHvlil MEOUYUHCKUL 6ECMHUK.
2024;31(6):15-27. https://doi.org/10.25207/1608-6228-2024-31-6-15-27

UCTOYHUK ®UHAHCUPOBAHUS: uccienoBanue BBIIOJIHEHO 3a cueT rpaHta Poccuiickoro Haydnoro ¢onma Ne 24-15-20010,
https://rscf.ru/project/24-15-20010/; nuccnenoBaHie BHIIONIHEHO MPpH GUHAHCOBO moaaepxke KybaHckoro Hay4HOro OHA B paMKax Mpo-
exra Ne 24-15-20010.

KOH®JIUKT UHTEPECOB: onnn u3 aBTOpoB — mpodeccop, TOKTOp MEUIHHCKNX HayK BeikoB 1.M. siBIsieTCS WICHOM pPENaKIIMOH-
HOH KoJuteruu xypHana «KyOaHCKuil Hay4YHBIH MEIWIMHCKUI BECTHHK». ABTOpPAaM HEHM3BECTHO O KaKOM-JIINOO JPyTOM IOTEHIMAIEHOM
KOH()IMKTE HHTEPECOB, CBI3aHHOM C 3TOH PYKOIHCHIO.

16 Kuban Scientific Medical Bulletin / Kybanckuii HayYHbBIH MEIUIIMHCKUI BECTHUK
2024 | Vol. 31 | Ne 6 | 15-27



Bykov .M., Ermakova G.A., Popov K.A., Popova M.A., Zavgorodnyaya A.G., Ustinova E.S.
Effect of combination hepatoprotective therapy with sulfur-containing drugs on oxidative homeostasis in the blood of patients...

JEKJIAPALIUSA O HAJIMYUU JAHHBIX: nanHbie, HOATBEPKAAIONINE BBIBOABI TOT0 HCCIICAOBAHUS, MOXKHO MOJTYYHUTh Y KOPPECIIOH-
JUPYIOLIET0 aBTOpa 10 000CHOBAaHHOMY 3anpocy. JlaHHbIE 1 CTATUCTUYIECKHE METOBI, IPEACTABICHHBIE B CTAThe, MPOILIH CTaTHCTHYE-
CKO€ PEIEeH3NPOBAHNE PEIAKTOPOM Ky pPHAIa — CEPTH(GUIIMPOBAHHBIM CIICIIHATINCTOM T10 OHOCTATHCTHKE.

COOTBETCTBHUE ITIPUHIUIIAM 3TUKMH: npoBenenne uccienoBanus Ob10 0100peHO HA 3aCeaHUU dKCTIEPTHOM Komuccuu Heza-
BHCHMOT'0 3THYECKOT0 KOMHUTETa (hpeepabHOTO roCyJapCTBEHHOT0 OI0’KETHOTO 00pa30BaTEIBbHOTO yUPEKACHHUS BHICIIET0 00pa30BaHMs
«Ky0baHCcKkuii rocy1apcTBEHHBIH MEIUIIMHCKUN yHUBEPCUTET» MHUHHCTEPCTBA 34paBooxpaneHus Poccuiickoit @enepannu (yia. um. Mut-
podana Cenuna, 1. 4, r. Kpacronap, 350063, Poccust) mporokon Ne 96 ot 29.01.2021 1. Bee onncanHbie B cTaThe pabOTH MPOBEICHBI B CO-
TJIACUH C IPUHIIUIIAMH U [IPaBUIIaMH, pa3pad0TaHHBIMH U JOKYMECHTHPOBAaHHBIMH B XeJIbCUHKCKOH Aeknapannn BMA (64-s1 ['eHepanpHas
accambues, @opranesa, 2013) u GenepansHoMm 3akoHe Poccuiickoit @eneparuu Ne 323-03 ot 21 Hos0pst 2011 1. O6s3aTENBHBIM KPUTEPUEM
JUTSL BKJIIOYEHUS HCIBITYEeMBIX JIUII B UCCIIEI0BaHNE OBIJIO MOTydYeHHE OT HUX JOOPOBONBHOTO HHYOPMHPYEMOTO COTTIACHS B TICEMEHHOM
¢dopwme.

BKJIAJ1 ABTOPOB: 1.M. brixos, I'A. EpmakoBa, K.A. [Tonos, M.A. IlonoBa, A.I. 3aBropoausis, E.C. YcTuHOBa — pa3paboTka KOHIIETI-
uuu U au3aitHa uccnenoBanust; [LA. EpmakoBa, M.A. [lonoBa, — c6op mannbix; U.M. beixos, K.A. Ilomos, A.I". 3asroponuss, E.C. Yeru-
HOBa — aHAJHU3 U HHTeprpeTanus pe3ynsratoB; [ A. Epmakosa, K.A. [Tonos, M.A. TlomoBa — 0030p IuTEpaTyphl, MPOBEICHHE CTATHCTU-
YEeCKOT0 aHaJH3a, COCTABIICHHE YePHOBHKA PYyKOIUCH M (OPMHUPOBAHHE €0 OKOHYaTenbHOro Bapuanta; .M. beikos, A.I. 3aBropogHsis,
E.C. YcTuHOBa — KpUTHYECKHUH IIEPECMOTP YSPHOBHKA PYKOIIHCH C BHECEHHEM LIEHHOT'0 3aMeUaHHsI HHTEJIEKTYaIbHOTO conepkanus. Bee
aBTOPBI 0HOOPUITH (UHANBHYIO BEPCHIO CTAThH MEPE Iy OIMKaIHeH, BBIPAa3HIIN COTTacHe HECTH OTBETCTBEHHOCTH 3a BCE ACHEKTHI PAOOTHI,
MOAPa3yMEeBaIOIyI0 HaAJIeKallee U3y IeHHE U PEIICHNE BOIIPOCOB, CBSI3aHHBIX C TOYHOCTHIO H J0OPOCOBECTHOCTHIO JII000H 9acTH PabOTHI.
MKOPPECIIOHIUPY IOIIU I ABTOP: Brikos Mibs Muxaiinosud, JOKTOp MEAHIMHCKAX HAyK, Tpodeccop, 3aBeayomuii kadeapoit
(yHIaMEHTATBHON U KIMHIYECKOH OMOXUMUH (eepalbHOr0 TOCYAapCTBEHHOTO OI0KETHOTO 00pa30BaTeNbHOIO YUPEKICHHS BBICILIETO
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INTRODUCTION

Modern medicine considers the feasibility and efficacy of
using hepatoprotectors in various clinical situations. One
such situation involves alcoholic damage to the liver paren-
chyma, as this organ is the main target of ethanol, where it
is metabolized predominantly by alcohol dehydrogenase or
microsomal ethanol-oxidizing system of hepatocytes [1, 2].
A wide range of substances, including several thiol-contain-
ing and thioether compounds, are considered to be drugs with
the ability to protect and restore the liver after damage of dif-
ferent etiopathogenesis. Among SH-containing compounds,
N-acetylcysteine, glutathione, and lipoic acid are considered
to be potential hepatoprotectors; among thioether deriva-
tives, methionine and adenosylmethionine [3, 4]. In some
situations, the efficacy of other sulfur-containing compounds
is analyzed: taurine, sodium thiosulfate, thiotriazoline, etc.
In spite of significant advances in these drugs demonstrated
in experimental studies on laboratory animals, randomized
clinical trials do not clearly indicate their efficacy in liver
damage. One of the potentially promising areas in pharma-
cotherapy is the combined use of known drugs or even the
creation of combination drugs, such as Remaxol (Polysan,
Russia) [5].

Some evidence exists regarding the efficacy of lipoic acid as
a hepatoprotective agent. The main effect of lipoic acid con-
sists in pronounced antioxidant action due to the presence of
two reduced -SH groups. Lipoic acid is shown to be able to
inhibit free radical processes and, by participating in the activ-
ity of the pyruvate dehydrogenase complex, to regulate energy
exchange, as well as glucose and lipid oxidation. Literature
contains data on the use of this drug in people with nonalco-
holic fatty liver disease, as well as data on its use in people
with chronic alcohol intoxication [6, 7]. According to our data,
despite significant metabolic support for the antioxidant sys-
tem, the use of lipoic acid in the experiment is accompanied by

an insignificant decrease in the severity of cytolytic syndrome
associated with the alcoholization of animals [8]. Most likely,
no direct relationship exists between antioxidant action and
cytoprotective activity toward liver cells.

Better known are the hepatoprotective properties of ademe-
tionine, whose efficacy was proven in experimental studies
and which was used successfully according to clinical trial
data [9]. The main effect of ademetionine consists in support-
ing liver detoxification by supplying the active form of methi-
onine, the methyl donor in detoxification reactions. The syn-
thesis of ademetionine is also known to be reduced in chronic
liver diseases [10, 11]. This also determines the potential ef-
ficacy of correction with the administration of an exogenous
metabolite.

Of particular interest are attempts to use a combination ther-
apy with ademetionine and lipoic acid. Given the difference in
the mechanism of action and the experimentally demonstrated
hepatoprotective effect of both drugs, ademetionine and lipoic
acid could be expected to potentiate each other’s effects. This
was the main hypothesis of the study and determined its aim.

The study aims to determine the effect of the combined use
of ademetionine and lipoic acid on cytolytic syndrome and ox-
idative metabolism in the blood of alcoholic hepatitis patients.

METHODS

Study design

The study adopted the design of a controlled randomized
prospective study involving 30 patients diagnosed with alco-
holic liver disease and 15 healthy individuals.
Eligibility criteria
Inclusion criteria

Male individuals aged from 20 to 40 years; for the control
group: absence of exacerbated somatic and psychiatric disor-
ders; for patients: diagnosis of alcoholic liver disease (alco-
holic hepatitis) established by specialists of the Drug Abuse
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Clinic of the Krasnodar Krai Ministry of Health; voluntary
informed consent in writing.
Exclusion criteria

Presence of malignant neoplasms, pulmonary and cardio-
vascular diseases, infectious diseases, nervous and mental
disorders; aggravated history of allergies; uncontrolled use of
drugs and parapharmaceuticals.
Removal criteria

Voluntary refusal of the patient to receive medical care or
participate in this study; development of complications not di-
rectly related to this study, including the development of an
acute respiratory infectious disease.

Study conditions

The clinical study was conducted at the inpatient facility
of the Drug Abuse Clinic of the Krasnodar Krai Ministry of
Health, where patients underwent a course of detoxification
and stabilization treatment. The control group consisted of
volunteers undergoing a preventive medical examination at
the Clinic of the Kuban State Medical University (Ministry of
Health of the Russian Federation). The laboratory stage of this
study was conducted at clinical diagnostic laboratories of the
university clinic and Drug Abuse Clinic, as well as the Labo-
ratory of the Department for Basic and Clinical Biochemistry
of the Kuban State Medical University.

Duration of the study
The clinical study, including the laboratory stage, was con-
ducted in May 2022 — February 2024.

Medical interventions

All people in the control group donated biomaterial (blood)
for the laboratory stage of the study. The results of studying the
control group, or Group 1, served as a reference for comparing
the same markers in experimental group patients. As indicat-
ed above, the patients were randomized into three experimen-
tal groups differing in the hepatoprotective agent received as
part of a comprehensive detoxification-stabilization regimen.
Group 2 patients received ademetionine (400 mg intravenous-
ly per day, Hepcifol, Pharmasyntez, Russia). Group 3 patients
were administered lipoic acid (600 mg intravenously per day,
Octolipen, Ufa Vitamin Plant, Russia). Group 4 patients re-
ceived combination therapy with the administration of ademe-
tionine and lipoic acid in the specified dosages and forms. The
observation, as well as detoxification and stabilization treat-
ment, at the inpatient facility lasted 15—18 days. Biomaterial
(blood) was collected twice: on admission of patients (prior to
treatment) and prior to their discharge.

Study outcomes
Main study outcome

The main outcome of analyzing the efficacy of the com-
bined use of sulfur-containing hepatoprotectors consists in a
clinically significant decrease (by 40% or more) in the level
of hepatocyte cytolysis markers (ALT, AST, and LDH) rela-
tive to the initial level established on admission of the patient
[12]. Taking into account the indirect character of the specified
cytolytic syndrome markers, we considered the possibility of
decreasing the bilirubin concentration and increasing the con-
centration of total protein and human serum albumin, which

also reflect the functional state of the liver parenchyma, to be
the main outcomes of the study. Since the efficacy analysis of
hepatoprotective therapy included the use of sulfur-containing
compounds showing a pronounced antioxidant activity, the
normalization of prooxidant-antioxidant imbalance was con-
sidered the main outcome of the study.
Additional study outcomes

No additional outcomes are intended.
Methods for recording outcomes

Standard serum biochemistry parameters were determined
using a Super Z chemistry analyzer (Rayto Life and Analytical
Sciences Co., Ltd., China) and reagents manufactured by Ran-
dox (UK). These laboratory biochemical parameters included
aspartate aminotransferase (AST), alanine aminotransferase
(ALT), lactate dehydrogenase (LDH), gamma-glutamyltrans-
ferase (GGT), total protein (TP), and human serum albumin,
as well as total and direct bilirubin.

In order to assess the prooxidant-antioxidant balance, to-
tal antioxidant activity (TAA) and total level of sulfhydryl
groups were determined in blood serum; the concentrations of
reduced glutathione and thiobarbituric acid reactive substanc-
es (TBA reactive substances) were determined in erythrocyte
suspension.

In order to determine the ferric reducing ability (FRAP
assay)—one of the analogues of the total antioxidant activity
determined via the chemical colorimetric method—a biofluid
(blood serum) was incubated with a solution of Fe** ions and
a chromogenic reagent (2,2’-dipyridyl) yielding a red complex
with Fe?* ions. The optical density of the solution of the ob-
tained complex of dipyridyl with ferrous iron is directly propor-
tional to the antioxidant activity, which is expressed in mM of
the ascorbic acid solution adopted as the standard solution [13].

The antiradical activity, which can also be considered a vari-
ant of total antioxidant activity determined via the chemical
colorimetric method, was analyzed in the ABTS (2,2’-Azi-
no-bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium
salt) colored cation radical test system. The rate of neutraliza-
tion of this radical and, therefore, the rate of its bleaching or
optical density decrease of the solution was considered a mea-
sure of serum antiradical activity, which was also expressed
in mM of the ascorbic acid solution adopted as the standard
solution [14].

The level of serum thiol groups, as well as glutathione in
erythrocyte suspension, was established through the reaction
of -SH groups with Ellman’s reagent, which releases a colored
thionitrophenyl anion, with the optical density of the solution
being directly proportional to the concentration of thiol groups
or thiol-containing compounds in the biofluid [15].

The concentration of TBA reactive substances was deter-
mined using the well-known property of lipid peroxidation
products, such as malondialdehyde, to react with 2-thiobarbi-
turic acid at high temperatures to form a brick-red compound.
The optical density of the resulting solution is directly pro-
portional to the concentration of products resulting from free
radical damage to biomolecules; therefore, this laboratory pa-
rameter is considered to be one of the key markers of oxidative
stress [16].
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Randomization

The study involved 30 patients with alcoholic hepatitis, who
were distributed into three groups via simple randomization
with the use of random number tables and later received differ-
ent hepatoprotective agents as part of comprehensive medical
treatment.

Data anonymity assurance

Patients were randomized into groups with the use of the
BIA. The samples of biological material coming to the lab-
oratory were encrypted to exclude personal information. All
stages of the research work were completed without the in-
volvement of outside researchers.

Statistical procedures
Principles behind sample size determination

The sample size was not determined in advance.
Statistical methods

In order to assess the distribution normality for the numeri-
cal samples of parameters, the Shapiro-Wilk test was calculat-
ed, which in most cases indicated a deviation from the normal
distribution. In this connection, the results were presented in
median and quartile format (Me (Q1/Q3)), and the sampled
groups were subsequently compared using nonparametric
criteria. Several samples were compared using the Kruskal—
Wallis test; subsequent, if necessary, pairwise comparisons,
were conducted using the Mann-Whitney U test. Pre- and
post-treatment results were compared using the Wilcoxon test.
The differences between the parameters of the groups were
considered statistically significant at p < 0.05. The data were
statistically processed using STATISTICA 10 (StatSoft, Inc.,
2011).

RESULTS

Sampling

The sampling principle and the overall study design are
presented in the block diagram (Figure). The control group
included 15 healthy men undergoing a preventive medical ex-
amination at the outpatient dispensary. The people in Group 1
donated blood for laboratory studies and to establish the con-
ditional baseline for biomarkers. The general group of patients
was formed to include patients with alcoholic liver disease (al-
coholic hepatitis). During randomization, these patients were
divided into three groups, in which different sulfur-containing
hepatoprotectors were used in the comprehensive treatment
regimen. Group 2 patients (n = 10) received ademetionine;
Group 3 patients (n = 10) were administered lipoic acid; Group
4 patients (n = 10) received combination hepatoprotective
therapy with ademetionine and lipoic acid.

Characteristics of the study sample (groups)

All study participants were male and comparable in age. All
of them were Russian citizens (Krasnodar Krai residents) and
belonged to the Caucasian race. The age of 2040 years was
one of the inclusion criteria. Thus, healthy volunteers aged 29
(25/32) years were recruited; the age of patients in Groups 2—4
was 28 (25/32), 30 (27/33), and 28 (26/33) years, respectively.
No statistically significant age differences were found between
the four groups (p = 0.74). The body mass index of the sub-

jects ranged from 20 to 30, which corresponded to the normal
or overweight body mass index. Also, no statistically signifi-
cant body mass index differences were found between the four
groups (p = 0.30). The key initial parameters of patients adopt-
ed for comparing hepatoprotective activity were the activity of
aminotransferases and GGT. These criteria were selected due
to the need to recruit a sufficient number of participants and to
form sufficiently homogeneous study samples in terms of the
cytolytic syndrome level. The comparison of the activity of
aminotransferases and GGT in the three groups of patients in
the initial phase of observation revealed the comparability of
samples (p = 0.665 for ALT, p = 0.169 for AST, and p = 0.658
for GGT) (Table 1).

Main study results

In Group 2—4 patients with alcoholic hepatitis, the initial
ALT, AST, and GGT activity was 6.7-8.7 times higher (Ta-
ble 1). An activity analysis of enzymes (hepatocyte cytolysis
markers) showed a statistically significant tendency to their
decrease in the course of alcoholic hepatitis treatment. The
use of ademetionine as a hepatoprotective agent as part of
the comprehensive mental health and detoxification regimen
allowed ALT and AST activity to be reduced by 2.5 and 5.3
times, respectively. The use of lipoic acid under similar condi-
tions helped to reduce the activity of serum aminotransferases
in alcoholic hepatitis patients by 2.0—4.4 times relative to the
initial level established on admission. GGT activity decreased
to a lesser extent in the blood of Group 2 and 3 patients, reach-
ing levels that exceeded the baseline values by 4.5 times.

The main study hypothesis assumed the possibility of
achieving a better reduction in the level of hepatocyte cytol-
ysis in the context of a combination hepatoprotective therapy
with the simultaneous use of ademetionine and lipoic acid.
The conducted studies suggest the possibility of a 4.5-fold de-
crease in serum ALT activity in Group 4 patients after a course
of treatment lasting 15—18 days (Table 2). After the combina-
tion hepatoprotective therapy, AST activity decreased by 5.9
times. Under the same conditions, GGT activity decreased by
2.7 times relative to the initial level established on admission
to the inpatient facility of the Drug Abuse Clinic. The best evi-
dence of the efficacy of combination hepatoprotective therapy
was a 1.7-fold reduction in serum GGT activity in the blood of
Group 4 patients as compared to the same laboratory parame-
ter of Group 2 and 3 patients. Thus, the combination therapy
with sulfur-containing hepatoprotectors helped to achieve the
lowest possible enzyme activity (cytolytic syndrome markers)
in alcoholic hepatitis patients.

An analysis of changes in the concentration of total protein
showed the maintenance of this parameter in alcoholic hepa-
titis patients within the values typical for healthy individuals
(72.6 (68.3/75.5) g/L). Hepatoprotective therapy (with any of
the used regimens) had no significant effect on this parame-
ter of serum protein metabolism. An analysis of human serum
albumin concentration in the blood of alcoholic hepatitis pa-
tients revealed its 11% reduction relative to the control group.
The median serum albumin concentration in Group 2—4 pa-
tients was 38.5 (36.7/41.0) g/L, whereas in the control group,
this parameter amounted to 43.2 (40.4/45.0) g/L. The therapy
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Fig. Block diagram of the conducted study

Note. The block diagram was created by the authors (as per CONSORT recommendations).

Puc. bnok-cxema MIPOBEACHHOI'O UCCICAOBAHU A

Ipumeuanue: Brnox-cxema evinoanena asmopamu (coenacto pexomenoayuim CONSORT). Coxpawenus: 6/6 — 6HYMpuseHHo, cym —

cymxku.

with sulfur-containing drugs was accompanied by tendencies
toward the growth of serum albumin concentration, which af-
ter 15-—18 days of inpatient therapy returned to normal values
typical for the people in Group 1. Although the protein syn-
thesis function of the liver is disturbed in alcoholic hepatitis
patients, the relatively low severity of the disease, as well as
the high functional reserves and regenerative ability of the
organ, allow serum albumin deficiency to be quickly supple-
mented. The concentration of total serum bilirubin amounted
to 21.7 (17.5/27.4) pmol/L in Group 2—4 patients on admis-
sion to the inpatient facility, which exceeded the correspond-
ing marker in the group of healthy individuals by 2.4 times
(8.9 (5.3/13.5) pumol/L). An analysis of direct bilirubin con-
centration revealed a similar pattern of changes. The level of
conjugated bilirubin amounted to 7.7 (5.6/8.7) pmol/L in the
presence of alcoholic hepatitis, which was 2.9 times higher

20 2024 | Vol. 31 | Ne 6 | 15-27

than the parameter of the control group (2.7 (2.3/3.3) umol/L).
After therapy, total bilirubin concentration decreased equally
to 8.4 (6.2/8.8) umol/L regardless of the type of used hepa-
toprotector. Under the same conditions, the concentration of
direct bilirubin amounted to 2.9 (2.1/3.3) pmol/L, which cor-
responded to the values of corresponding parameters in the
control group. Thus, no statistically significant differences
were revealed in the dynamics of changes in the concentration
of total protein, albumin, and bilirubin depending on the used
sulfur-containing hepatoprotector.

The assessment of changes in the prooxidant-antioxidant
balance involved determining the concentration of TBA re-
active substances, as well as ferric reducing antioxidant pow-
er and antiradical activity. The initial oxidative homeostasis
imbalance established on admission to the inpatient facility
was characterized by an 87-95% elevation in the level of
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Table 1. Median values of some parameters with quartiles (Me (Q1/Q3)) in the compared groups of patients prior to treatment
and in the group of healthy individuals

Tabnuna 1. Menunanusle 3Ha4enus ¢ kpaptuiamu (Me (Q1/Q3)) HEeKOTOPBIX MOKa3aTeNell B CpaBHUBAEMbIX I'pyIax 00Jib-
HBIX MMaIlUEHTOB A0 JICUCHUSA U B I'pyNIie 3J0pOBbIX UHAUBUAYYMOB

Control group Group 2 Group 3 Group 4 Significance

Parameters (n=15) (n = 10) (n = 10) (n =10) level, p
ALT, U/L 22.3(17.3/25.2) | 178.2 (160.8/188.2)* | 176.0 (157.8/190.2)* | 183.5 (162.3/201.0* |  0.665#
AST, U/L 24.5(18.0/28.7) |213.7 (182.1/228.5)* | 210.1 (183.5/230.0)* | 217.8 (181.4/229.5)* | 0.169#
GGT, U/L 342 (28.6/38.5) |246.1 (215.5/266.4)* [230.2 (211.5/246.3)* | 235.7 (214.7/251.2)* | 0.658#
TAA (FRAP assay), " % %
M of it ¢ 0.5 (0.52/0.60) | 0.41 (0.35/0.45)% | 0.39 (0.34/0.44)* | 0.39 (0.34/0.44) 0.600#
TAA (ABTS assay), " % "
M of vitami & 0.60 (0.55/0.64) | 0.48 (0.43/0.51) 0.45 (0.41/0.50) 0.46 (0.43/0.51) 0.753#
TBAreactive = 0.38 (0.33/0.42) | 071 (0.63/0.80)* | 0.74 (0.67/0.80)* | 0.72 (0.68/0.79)* 0.314#
substances, arb. unit

Notes: * statistically significant differences as compared to the parameter of Group 1; # significance level according to the Kruskal—
Wallis test only for Groups 2, 3, and 4. Abbreviations: AST — aspartate aminotransferase; ALT — alanine aminotransferase; GGT —
gamma-glutamyltransferase; TAA — total antioxidant activity; FRAP — ferric reducing antioxidant power; ABTS — 2,2°-Azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid) diammonium salt; TBA — thiobarbituric acid.

Tpumeuanua: * cmamucmuuecku 3HauUMble pa3IUUSA NPU CPABHEHUU ¢ nokazamenem epynnvi Ne I; # yposens 3nauumocmu no kpumepuro
Kpacxena — Yonnuca monvko onsa epynn Ne2, 3, 4. Cokpawenus: AST — achapmamamunompancgpepasa; ALT — ananunamunompancgpe-
pasza; GGT — camma-enymamunmpancgepasa;, TAA — obwas anmuoxcudanmuasn akmusnocmo, FRAP — dicenezo-eoccmanasiugarouas
cnocobrnocme naasmul kposu; ABTS — 2,2’-asuno-ouc-(3-smunbensmuozonun-6-cyivpoxuciomol) ouammonuesas conw (2,2 -azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid)); TBA — muobapbumyposas Kucioma.

Table 2. Median values with quartiles (Me (Q1/Q3)) of such parameters as aspartate aminotransferase, alanine aminotransferase,
and gamma-glutamyltransferase in the compared groups of patients prior to and following treatment and in the group of
healthy individuals

Tabnuna 2. MenuanHbie 3Ha4eHus ¢ kBapTrismu (Me (Q1/Q3)) Takux mokasareneii, Kak acliapTaTaMUHOTpaHC(epasa, ajia-
HUHaMHHOTpaHc(pepas3a, raMMa-IiyTaMHITpaHcdepa3a B CpaBHUBAEMbIX I'pyIIax OOJIBHBIX HAllMEHTOB JI0 U TOCIIE JIeue-
HUS U B TPYIIIE 3I0POBBIX HHIUBUAYYMOB

Study groups Stage of observation ALT, U/L Analyze(;[éz};;alljr/liters GGT, UL
Control group (healthy volunteers, n = 15) (17'232/'235. 2) a 8.20?258.7) @ 8.36%28. 5)
. 178.2* 2137+ 246 1%
2 (Ademetionine) prior fo treatment (160.8/188.2) (182.1/228.5) (215.5/266.4)
n=10 following treatment 71.0% 40.27 150.6%2
(61.3/77.4) (35.7/45.1) (127.4/174.5)
. 176.0* 210.1% 230.2*
3 (LA) prior to treatment (157.8/190.2) (183.5/230.0) (211.5/246.3)
n=10 following treatment 86,25 48,4+ 152,9%
(75.7/101.4) 43.1/57.4) (134.5/168.3)
. 183.5 * 217.8* 235.7%
4 (Ademetionine + LA) prior fo treatment (162.3/201.0) (181.4/229.5) (214.7/251.2)
n=10 following treatment 416+ 37.57 88.2%
(34.2/45.8) (30.3/42.2) (58.7/102.5)

Notes: * statistically significant differences as compared to the parameter of Group I, " statistically significant differences from the baseline
parameter. Abbreviations: AST — aspartate aminotransferase; ALT — alanine aminotransferase; GGT — gamma-glutamyltransferase;
LA — lipoic acid.

Tpumeuanua: * cmamucmuuecku 3nayumvle pasiuqus nPU CpagHeHuy ¢ nokazameaem I epynnuvl; ™ cmamucmuyecky 3HaUUMble pa3nuyus
om ucxo0noeo 3uauenus noxkazamens. Coxpawenus: AST — acnapmamamunompancpepasza; ALT — ananunamunompancpepasa; GGT —
eamma-enymamunmpancpepasa; LA — nunoesas kucioma.
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products of peroxide damage to biomolecules and a 20-29%
decrease in the integral markers of antioxidant capacity (Ta-
ble 3). The therapy with sulfur-containing drugs used due
to their antioxidant capacity (which is particularly charac-
teristic for lipoic acid) was accompanied by tendencies to
normalization of free radical homeostasis. The total antioxi-
dant activity in blood plasma determined using the ferric re-
ducing method increased by 12% in the context of therapy
with ademetionine. After treatment with ademetionine, the
total antiradical activity in blood plasma increased by 21%
in alcoholic hepatitis patients. The use of lipoic acid to treat
Group 3 and 4 patients contributed to a 52—64% increase in
the analyzed markers relative to the initial value. Thus, lipoic
acid exhibited the most pronounced antioxidant effect; how-
ever, no additional potentiation was observed when it was
combined with ademetionine.

Unlike antioxidant activity, the level of TBA reactive sub-
stances in the erythrocyte suspension of Group 2—4 patients
decreased in the course of hepatoprotective therapy. The use
of ademetionine or lipoic acid resulted in a 21-28% decrease
in this laboratory parameter. The combination therapy with the
administration of ademetionine and lipoic acid contributed to
a 36% reduction in the considered oxidative stress marker in
the blood (Table 3).

An analysis of the thiol link of the antioxidant support
network revealed a downward trend in the concentration of
thiol-containing components in the blood plasma and eryth-
rocytes of patients with alcoholic liver damage (Table 4).
Prior to the therapy, the concentration of protein SH groups
and the level of glutathione in the blood of Group 2—4 pa-
tients were 23-25% and 17-19% lower, respectively, than
the corresponding parameters of the control group. Therapy
with ademetionine was accompanied by a rather modest 12%
increase in glutathione concentration, whereas the level of
thiol groups underwent no statistically significant changes.
The use of lipoic acid yielded slightly better results in re-
storing laboratory markers of thiol homeostasis: glutathione
concentration increased by 17%, and the level of plasma SH
groups rose by 18%. The best dynamics of analyzed markers
was achieved with combination hepatoprotective therapy. In
this case, the level of glutathione in erythrocyte suspension
increased by 25% and the level of SH groups rose by 33%.
After a three-week course of treatment, both blood param-
eters in Group 4 patients corresponded to the conditional
baseline characteristic for the control group (Table 4). Thus,
an analysis of changes in the integral parameters of prooxi-
dant-antioxidant balance revealed no advantages of the com-
bined use of sulfur-containing compounds. However, a more
detailed analysis of the thiol link of the antioxidant support
network revealed better rates of normalization of oxidative
homeostasis with the combined use of ademetionine and li-
poic acid.

Additional study results
No additional results were obtained during the study.

Adverse events
No adverse events were observed during the study.

DISCUSSION

Research limitations

Factors potentially limiting the clinical relevance of the
data presented in the study are as follows: 1) relatively small
sample size; 2) short period of observation. Hepatoprotective
agents are usually expected to be effective if they are used
in the longest course of treatment possible. However, in this
study, the treatment was limited to the stay of patients at the
Drug Abuse Clinic. Follow-up was limited by the potential-
ly low compliance of alcohol-abusing patients. An additional
limitation of the study consists in the absence of a comparison
group comprising patients that do not receive hepatoprotec-
tive or other detoxification therapy. However, the formation of
such a group does not comply with the current legislation on
standards related to healthcare delivery in the Russian Feder-
ation.

Generalizability/extrapolation

The results of this study can be extended to other clinical
and experimental settings. Taking into account similar patho-
biochemical processes in liver parenchyma damage, the com-
bined use of sulfur-containing hepatoprotectors (ademetionine
and lipoic acid) can effectively reduce the severity of cytolytic
syndrome in liver damage caused by different etiopathoge-
netic factors. In particular, similar positive effects of therapy
can be observed in other forms of toxic and viral hepatitis and
ischemic liver injury.

Summary of the main study result

The combination therapy with sulfur-containing hepatopro-
tectors helped to achieve the lowest possible enzyme activity
(cytolytic syndrome markers) in patients with alcoholic hep-
atitis.
Discussion of the main study result

The hepatoprotective efficacy assessment of sulfur-contain-
ing drugs was based on the dynamics analysis of changes in
the level of hepatocyte cytolysis marker since in clinical and
laboratory practice, these are the simplest but quite accurate
indicators of liver parenchyma damage. An activity analysis
of aminotransferases and GGT in the context of separate ad-
ministration of ademetionine or lipoic acid set a downward
trend in the severity of the cytolytic syndrome, though not to
the control group level; in the absence of placebo control, it is
difficult to judge the presence of a true hepatoprotective effect.
In this case, the key factor in restoring the liver structure and
function can be alcohol cessation under inpatient treatment, as
well as infusion detoxification, with infusion of large fluid vol-
umes. Nevertheless, the present study suggests the possibility
of enhancing the cytoprotective effect of used drugs through
their combined administration. The use of ademetionine to-
gether with lipoic acid helped to achieve lower ALT, AST, and
GGT activity in the blood plasma of Group 4 patients than in
the case of separate use of sulfur-containing drugs. Thus, after
the treatment, the plasma activity of ALT and GGT in Group 4
patients was 1.7-2.1 times lower than the corresponding mark-
ers in Group 2 and 3 patients at the same stage of observation.
These results indicate a synergistic effect with the combined
use of ademetionine and lipoic acid and demonstrate the fea-
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Table 3: Median values with quartiles (Me (Q1/Q3)) of such parameters as total antioxidant activity (FRAP assay), total
antioxidant activity (ABTS assay), and TBA reactive substances in the compared groups of patients prior to and following
treatment and in the group of healthy individuals

Ta6nuna 3. Menuanubie 3HadeHust ¢ kaptuiasmu (Me (Q1/Q3)) Takux moka3saTesei, kKak o0IIast aHTUOKCHIAHTHAS AaKTHB-
HocTh (FRAP-meTon), oOmias antuokcuanTHast akTuBHOCTh (ABTS-meTon) n ThK-peakTiBHBIE TPOAYKTHI, B CpaBHHBAE-
MBIX I'pynmax 6OHbeIX ManMUeHTOB 10 U MOCJC JICYCHU U B I'PYIIIC 3J0POBbIX MHAUBHUAYYMOB

Analyzed parameters

Study groups Stage of observation | TAA (FRAP assay),| TAA (ABTS assay), TBA reactive
mM of vitamin C mM of vitamin C substances, arb. unit
0.55 0.60 0.38
Control group (healthy volunteers, n = 15) (0.52/0.60) (0.55/0.64) (0.33/0.42)
. 0.41* 0.48* 0.71*
2 (Ademetionine) prior to treatment (0.35/0.45) (0.43/0.51) (0.63/0.80)
n=10 following treatment 0.46* 0.587 0.56*"
(0.37/0.49) (0.54/0.63) (0.50/0.64)
. 0.39* 0.45% 0.74*
3 (LA) prior to treatment (0.34/0.44) (0.41/0.50) (0.67/0.80)
n=10 following treatment 0.63° 0.74" 0.53%
(0.56/0.68) (0.67/0.78) (0.48/0.58)
. 0.39* 0.46* 0.72%
4 (Ademetionine + LA) prior o treatment (0.34/0.44) (0.43/0.51) (0.68/0.79)
n=10 following treatment 0.62% 0.70” 0.46*"
(0.57/0.69) (0.64/0.75) (0.41/0.50)

Notes: * statistically significant differences as compared to the parameter of Group 1, " statistically significant differences from the baseline
parameter. Abbreviations: TAA — total antioxidant capacity; FRAP — ferric reducing antioxidant power; ABTS — 2,2’-Azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid) diammonium salt; TBA — thiobarbituric acid; LA — lipoic acid.

Ipumeuanus: * cmamucmuyecky 3HaUUMble pa3Iuyus NPU CPAGHeHUU ¢ nokazamenem 1 epynnol; ™ cmamucmuiecKu 3Ha4uMble pasiudus
om ucxoonozo snauenus noxazamens. Cokpawenus: TAA — obwas anmuokcudanmuas akmuenocms, FRAP — sicenezo-eoccmanasiu-
saiowas cnocobnocme naasmul kposu (Fluorescence Recovery After Photobleaching); ABTS — 2,2’-asuno-6uc-(3-asmunbensmuo3onun-
6-cynvghoxucnomet) ouammonuesas cons (2,2°-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)); TBA — muobapbumyposeas kucioma;,
LA — nunoesas kucioma.

Table 4. Median values with quartiles (Me (Q1/03)) of such parameters as glutathione and SH groups in the compared groups
of patients prior to and following treatment and in the group of healthy individuals

Tabnuna 4. Menuannbsle 3HaueHus ¢ kBaptwisimu (Me (Q1/Q3)) Takux nokasarenei, kak rayTatnoH u SH-rpymmel, B
CpaBHHUBACMBIX I'pyImax 6OJ'II)HI)IX MAaIUMECHTOB 0 U MOCJIC JICYCHHU U B I'PYIIIC 3TOPOBBIX HHANBUAYYMOB

Analyzed parameters
Study groups Stage of observation . SH groups,
Glutathione, pmol/L 100*ODU/g of protein

Control group (healthy volunteers, n = 15) 2.56 (2.43/2.70) 0.57 (0.54/0.61)

2 (Ademetionine) prior to treatment 2.12 (1.95/2.20)* 0.44 (0.41/0.46)*
n=10 following treatment 2.38 (2.21/2.47)*» 0.47 (0.44/0.50)*
3 (LA) prior to treatment 2.08 (1.90/2.16)* 0.44 (0.41/0.47)*
n=10 following treatment 2.44 (2.35/2.53)" 0.52 (0.49/0.53)*"
4 (Ademetionine + LA) prior to treatment 2.08 (1.94/2.18)* 0.43 (0.41/0.46)*
n=10 following treatment 2.60 (2.46/2.65)" 0.57 (0.53/0.59)"

Notes: * statistically significant differences as compared to the parameter of Group 1, " statistically significant differences from the baseline
parameter. Abbreviation: LA — lipoic acid.
Tpumeuanus: * cmamucmuyecku 3HAUUMbLE PA3NUYUSL RPU CPAGHEHUU ¢ NOKazamenem 1 2pynnol; N cCmamucmuiecku 3HaAUuMble pasnudus
om ucxo0no2o 3Hauenus nokazamens. Cokpawenue: LA — nunoesas xucioma.
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sibility of using these hepatoprotectors as part of the compre-
hensive treatment of alcoholic hepatitis patients.

Changes in the prooxidant-antioxidant balance indicate the
development of oxidative stress in patients with alcoholic
liver damage. The analysis of oxidative homeostasis usual-
ly constitutes a nontrivial task due to the complex multilevel
organization of the nonspecific resistance system. This task
can be somewhat simplified for the purposes of clinical and
laboratory practice by reducing the range of markers to total
antioxidant activity and one of the parameters characterizing
the accumulation of products of free radical damage to bio-
molecules. A comparison of our data with the results of other
authors, obtained when studying other nosologic forms [17,
18], suggests a low intensity of oxidative stress. The validity
of the obtained data is confirmed by the comparable values of
oxidative stress markers found in alcoholic patients by other
authors [19, 20]. In spite of a relatively small decrease in an-
tioxidant activity and an increase in the level of TBA reactive
substances in the blood of Group 2—4 patients, a three-week
therapy with ademetionine failed to achieve complete normal-
ization of oxidative homeostasis. The administration of lipo-
ic acid had a more pronounced antioxidant effect, which was
accompanied by a significant increase in the ferric reducing
ability and antiradical activity of plasma to the level exceeding
the control group values. The combined use of ademetionine
and lipoic acid was characterized by similar tendencies toward
normalization of prooxidant-antioxidant imbalance, which
was largely expected given the properties of this vitamin-like
compound. Due to the presence of two SH groups, reduced
lipoic acid exhibits strong antioxidant properties. The thera-
peutic efficacy of this thiol-containing drug is relatively low
due to the peculiarities of its pharmacokinetic profile: short
half-life and low bioavailability (about 30%), which can be
attributed to hepatic degradation, poor solubility, and disinte-
gration in the digestive tract [21]. Nevertheless, the ways to
improve the therapeutic efficacy are related to using different
innovative forms or to the parenteral administration, which
was used in this work.

The high antioxidant activity of lipoic acid, which was as-
sociated with SH groups, was also confirmed by the changes
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