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3ACTOCYBAHHS AHTUOKCUAAHTHOI TEPAIIII B JIIKYBAHHI
HEAJIKOTI'OJIBHOT'O CTEATOT'EIIATUTY Y ITIOCTPAXKIAJINX
BHACJIIIOK ABAPII HA YAEC Y BIJJAJIEHUI IIEPIO ITICJIA
OITPOMIHEHHA

MeTa: BM3HAYNTK 3a pe3yibTaTaMi OLiHKM MeTaboniyHMX 3MiH eheKTUBHICTb KOMOIHOBAHOIO NiKYBaHHSA renatonpo-
TEKTOpPaMM Ta aHTUOKCUAAHTOM KOMMIEKCHUM npenapatoMm BiTamiHiB A Ta E (I) nauieHTiB 3 HeankoronbHUM cTearore-
natutom (HACT), saki noctpaxpanu BHacnifok asapii Ha YAEC.
Marepianu i metoau. [locnifxeHo ctaH renatobiniapHoi cuctemun 72 xsopux Ha HACT, ski noctpaxaanu BHacnifok
aBapii Ha YAEC, 3a pe3ynbtatamu 6ioxiMiyHOro aHanisy KpoBi, NOKA3HUKIB, WO XapaKTepu3yloTb MPOLECU OKUCHIO-
BaNbHOT MOAMdiKaLiT MakpoMonekyn i cTaH aHTMokcuaaHuTHoi cuctemn (AOC), a TaKOXK CTPYKTYPHUX 3MiH NeYiHKK 3a
AaHUMM YNbTPA3BYKOBOTO AOC/iAXKEHHs B MpoLeci 06CTeXeHHs [0 Ta Micns NPOBEAEHOro NiKYBaHHS.
Pe3ynbtartu. lpu 3actocyBaHHi aHTMOKCMAAHTHOT Tepanii I pa3om 3 renatonpoTtektopamu B nikyeaHHi HACT y noct-
paxpanux BHacnigok asapii Ha YAEC BCTaHOBNEHO MiABWLWEHHSA PiBHA NPOAYKTIB aHTMOKCUAAHTHOTO 3axucTy (KaTta-
nasu Ta CynepokcuaaucMyTasu) 3 Hopmanizauieto iHTerpanbHoro nokasHuka crtaHy AOC, 3MeHWeHHs KinbKoCTi
nauieHTiB 3 nigauwernumu pisHamu MOJ1 i gocTOBipHE 3MEHIWEHHSA KiNbKOCTI XBOPUX 3i 3HMMKeHUM cTaHom AOC
(3 42,6 % po 24,2 %, p < 0,05), N0O3UTUBHA AMHAMiKA GI0OXiIMiYHMX NOKA3HWKIB KPOBi 3i 3MEHWEHHAM YacTOTH BUSAB-
NeHHs CUHAPOMY X0JecTasy, rinepxofnectepuHemii Ta rineprnikemii, NO3UTUBHA AMHAMIKA CTPYKTYPHUX 3MiH NEYiHKK
3a JaHUMU YNbTPA3BYKOBOTO JOCNiAXEHHS.
BucHoBok. Kom6iHoBaHa Tepanis HACI renatonpoTekTopamu Ta aHTMOKCMAAHTOM Iy nauieHTiB, ski noctpaxaanu
BHacnifok aBapii Ha YAEC, cnpuse BigHOBNEHHIO MPOOKCUAAHTHO-AaHTUOKCUAAHTHOT PiBHOBArM, 3MEHILEHHIO X0NecTa-
3y, rinepxonectepuHemii i rineprnikemii Ta NO3UTUBHIA AUHAMILT CTPYKTYPHUX 3MiH NEYiHKU.
Knio4oBi cnoBa: nikyBaHHsA, HEANKOTONbHMII CTeaTOrenaTuT, renatonpoTeKTOpY, MOCTPaXaani BHACNifoK aBapii Ha
YAEC, meTaboniuHi 3MiHK, aHTUOKCUAAHTH,
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THE EFFECT OF APPLICATION OF ANTIOXIDANT THERAPY

IN THE TREATMENT OF NON-ALKOHOLIC STEATOHEPATATIS
IN CHORNOBYL NPP ACCIDENT SUFFERERS IN THE REMOTE
PERIOD AFTER IRRADIATION

Objective: to determine the effectiveness of combined treatment with hepatoprotectors and antioxidant a complex
preparation of vitamins A and E (I) in patients with non-alcoholic steatohepatitis (NASH) who suffered from the
Chornobyl NPP accident based on the results of evaluation of metabolic changes.

Materials and methods. The state of the hepatobiliary system of 72 patients with NASH suffered as a result of the
Chornobyl accident was studied based on the results of the biochemical analysis of blood, indicators characterizing
the processes of oxidative modification of macromolecules and the state of the antioxidant system (AOS), as well as
structural changes in the liver according to ultrasound investigations in the course of the examination before and
after treatment.

Results. The treatment of NASH with hepatoprotectors and antioxidant I in the sufferers of the Chornobyl accident
increased the level of antioxidant defense products (catalase and superoxide dismutase) with the normalization of
the integral index of the AQS, and a significant decrease in the number of patients with reduced AOS status (from
42.6% to 24.2%, p <0.05), positive dynamics of biochemical parameters of blood with decreasing frequency of
detection of cholestasis syndrome, hypercholesterolemia and hyperglycemia were established as well as the positive
dynamics of structural changes in the liver according to ultrasound data.

Conclusion. Combined therapy of NASH with hepatoprotectors and antioxidant I in patients who suffered from the
Chornobyl NPP accident contributes to the restoration of the prooxidant-antioxidant balance, decreases cholestasis,
hypercholesterolemia and hyperglycemia, and promotes positive dynamics of structural changes in the liver.

Key words: treatment, nonalcoholic steatohepatitis, hepatoprotectors, antioxidants, sufferers of Chornobyl NPP

accident, metabolic changes.
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BCTVYII

3rinHo 3 peKoMeHaalisIMu €BPOIeIChKOI acolriallii 1mo
BMBUEHHIO TI€UiHKM, JIiIKyBaHHS TMAali€HTIB 3 HeaKo-
TOJIBHOIO XXM POBOIO XBopoboto revinku (HAZKXIT) mae
Ha MeTi perpec 3anajieHHs i (pidpo3y MeviHKK, 3HMUKEH-
HSI CMEPTHOCTI, 3MEHILIEHHSI PU3UKY PO3BUTKY LIMPO3Y
abo remnaToleIIoIIPHOI KapLIIMHOMM, a (papMaKkoTeparis
MPU3HAYAEThCS MPU CTyIeHi ¢iopo3y He MeHue F2, a
TaKOX BHCOKOMY PU3UKY MPOTPECYBAaHHS 3aXBOPIOBAH-
Hs: BiK oHan 50 pokiB, HasBHICTb IIyKPOBOTO J1iabeTy,
MeTabOoiYHOTO CUHAPOMY, IMOCTIiMHE i IBUILIEHHS PiBHS
neviHkoBux ¢epMeHTiB [1]. KiiHiko-MopdosoriuHoro
cragiero po3BuTky HAXKXII € HeankorojbHUiA cTeaTo-
rerratut (HACT).

Y moctpaxpganux BHaciaigok apapii Ha YAEC
HAKXII Mae TpuBanuii MepCUCTYIOUUU Tepedir i
CYTIPOBOJIXKYETHCS CePLEeBO-CYIUHHOI0, LiepedpoBac-
KYJSIDHOIO, €HAOKPUHHOK MNaTOJOTi€I0, 1110 301JIbIIYE

INTRODUCTION

According to the recommendations of the
European Association for the Study of Liver, the
treatment of patients with nonalcoholic fatty liver
disease (NAFLD) aims to regress inflammation
and liver fibrosis, reduce mortality, reduce the risk
of cirrhosis or hepatocellular carcinoma, and
pharmacotherapy is prescribed at a degree of fibro-
sis not less than F2, and also a high risk of progres-
sion of the disease: age over 50 years, the presence
of diabetes mellitus, metabolic syndrome, contin-
uous elevation of liver enzymes [1]. Clinical and
morphological stage of development of NAFLD is
non-alcoholic steatohepatitis (NASH).

The victims of the accident at the Chornobyl
NPP have a long persistent flow of NAFLD
accompanied by cardiovascular, cerebrovascular,
endocrine disease, which increases the likelihood
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BipOTiIHICTh PO3BUTKY (PiOp0O3y Ta HMPO3Y MEUiHKU Y
BiggadeHUi mepion micias aBapii [2]. BuzHavanbHy
poab B natoreHesi HAKXII Bigirpae oKucHUIA cTpec
OC [3], ToMy 3acTOCYBaHHSI aHTMOKCHUIAHTHOI Te-
pamii MOXXHa BBaaTW IMAaTOT€HETUYHO OOIPyHTOBA-
HUM.

META

Mertoro nociimKkeHHs1 0yJI0 BUSHAYUTH 32 pe3ybTraTaMu
OLIiHKM MeTaboJIiYHUX 3MiH e(PEeKTUBHICTh KOMOiHOBA-
HOTO JIIKyBaHHSI TeIaTONPOTEKTOPaMM Ta KOMIIEKCHUM
npemnapaToM BiTamiHiB A ta E (I) mauientis 3 HACT, saxki
MocTpaXxaaayd BHacinok aBapii Ha HAEC.

MATEPIAJIN 1 METOJIN

O0’exTOM HocCHigkeHHs OyB cTaH remaTtoOimiapHoi
cuctreMu y 72 oci6 3 HACI, gki nmoctpaxpaiu BHa-
ciimok YopHoOunbcbkoi KaTtactpodu. 3 Hux 30 ocid
MpUIMaly TeNaTONPOTEKTOPY B IIOENHAHHI 3 aHTUOK-
cuganToM I. KoHTHHIeHT 0OcTexkeHuX OYB IpeacTaB-
JIeHUI ydaCHMKaMU JIiKBimalii HaciakiB aBapii Ha YA-
EC (VJIHA), esakyiioBaHuMu 3 30-KM 30HU Ta M.
I[Mpum’gate, i MEeIKAHISIMHA TEePUTOPIA TTOCHICHOTO
panianiiiHoro koHTpoato. CepenHiil BiK XBOpUX CKJIaB
(57,8 = 1,1) pokiB. /1031 30BHIILIHBOTO OMPOMiHEHHS
Oynu Bu3HaueHiy 18 YJIHA i 3Haxoauaucsh y giarna3oHi
6—28,5 cIp (15,9 £ 6,6 cIp). Haiibinblr yacTow HO30-
JIOTIYHO10 (hOPMOIO Yy OiJBIIOCTI JOCTIIXKEHUX XBOPUX
oyB HACTI neaktuBHoi dazu — 37 (51,4 %) i HACI'
MiHiMaJIbHOTO CTymeHs1 akTuBHOcTi — 32 (44,4 %).
HACT cepenHboro cTyrneHss aKTUBHOCTI JiarHOCTOBaHO
nuie y 3 oci6 (4,2 %).

ITpoBoauau OLIiHKY 3MiH J1a0OpaTOPHUX MOKA3HUKIB,
1110 XapaKTepU3ylOTh CTaH MEYiHKM: allaHiHAMiHOTpaHC-
depasu (AnT), acmapraraminorpancgepasu (AcT), ram-
ma-rayraMmintpancnentuaasu (I'TTII), 6inipydiHy — Ta
MPOILIECiB OKUCTIOBAJIbHOT MO iKalliil OiIKiB (IUHITpO-
(deninrimpaszonis HelrpaabHoro (JIHPI370) ta ocHOB-
Horo (JJH®I'430) xapakTepy, jiniais (MpOAYKTiB, 1110 pe-
aryroThb 3 TiobapoiTypoBoto kuciororo — TBK-AIT) i cran
depmentHoi (CO/, kaTanaza, LepyJiomnia3MiH) i Hedep-
MEHTHOI (CyJbMriapuiibHi TPy Ta BiAHOBIECHWM TTy-
TaTioH) JJaHOK aHTHOKcuAaHTHOI cucteMu (AOC), ctany
MEeYiHKM 3a JaHUMM YJIBTPa3BYKOBOIO HOCIiIKEHHS
(Y3]1) 3 o1liHKOIO CTPYKTYpHU, PO3MipiB, €EXOTEHHOCTI Ma-
PeHXiMU MEeYiHKU, CyIMHHOTO MaTIOHKY [4—7].

CraTucTUuHy OOpPOOKY pe3yabTaTiB JOCTiIXEeHb
3MiACHIOBAIM 3a JOMOMOIOK CTaTUCTUYHOTO MaKeTy
SPSS (v.16.0 for Windows) Ta mporpamu Statistica 6.0.
ITpoBoaMIM AECKPUNTUBHUI aHaTi3 KOXHOI BUOIpKU 3
pO3paxyHKOM cepeaHboro 3HaueHHS (M) Ta craHmaprt-

of developing liver fibrosis and cirrhosis in the
remote period after the accident [2]. An effect on
oxidative stress (OS) is of a decisive role in patho-
genesis of NAFLD [3], therefore the use of antiox-
idant therapy can be considered pathogenetically
grounded.

OBJECTIVE

Estimation of effectiveness of combined therapy with
hepatoprotectors and vitamin A and E complex pre-
paration (I) in patients with NASH suffered from the
Chornobyl catastrophe, based on the results of evalu-
ation of metabolic changes was the study objective.

MATERIALS AND METHODS

The object of the study was the state of the hepato-
biliary system in 72 people with NASH who suffered
as a result of the Chornobyl catastrophe. Of these, 30
were treated by hepatoprotectors in combination
with antioxidants I. The contingent was represented
by clean-up workers, evacuatees from the 30-km
zone and the city of Pripyat and inhabitants of the
territories of the strengthened radiation control. The
average age of patients was (57.8 = 1.1) years. Doses
of external irradiation were determined in 18 clean-
up workers and were in the range of 6—28.5 cGy
(15.9 £ 6.6 cGy). The most common nosological
forms in most of the examined patients were the
inactive phase of NASH — 37 (51.4 %) and NASH
with minimum activity level — 32 (44.4 %). NASH
of moderate activity was diagnosed only in 3 peo-
ple (4.2 %).

The evaluation of changes in laboratory param-
eters characterizing the liver: alanine amino-
transferase (AIT), aspartate aminotransferase
(AST), gamma glutamintranspeptidase (GGTP),
bilirubin — and processes of oxidative modifica-
tion of proteins (dinitrophenylhydrazones neutral
(DNFH370) and basic (DNFG430) nature, lipids
(products that react with tiobarbituric acid — TBK-
AP) and the state of the enzyme (SOD, catalase,
ceruloplasmin) and non-enzyme (sulfhydryl
groups and reduced glutathione) of the antioxidant
system (AOS), state of the liver according to ultra-
sound assessment of the structure, size, echogeni-
city of liver parenchyma, vascular pattern [4—7].

The statistical processing of research results was
carried out using the statistical package SPSS (v.16.0
for Windows) and the Statistica 6.0 software. A des-
criptive analysis of each sample was performed with
the calculation of the average (M) and standard error
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HOI ToxMOKM (m). XapakTep 3B’SI3KYy MiX 3MiHHUMM
BU3HAYaBCS IUISIXOM PO3PaxyHKy KPUTEPil0 B3a€EMO-
3B’sI3Ky — KoedilrieHTa Kopensiii Spirmen (15).

Ha npoBeneHHs mocaimKeHb OTPMMaHO AO3BiJl €TUY-
Hoi koMicii 1Y «HaiioHanbHUII HayKOBWI IIEHTP
paniauiitHol meaguuriu HAMH VYkpainu».

PE3VIJIBTATU I OBIT'OBOPEHHA

3a pe3yabTaTaMu MPOBEIEHUX paHille JOCTiIXXKeHb BCTa-
HoBJieHO, 1o y xBopux Ha HAXXII 3 oO0TskeHUM
pagialiiHMM aHaMHE30M BigMidajaoch 30iJblIeHHS
TBK-AII i 6inkoBUX CTPYKTYP, SIKi 3a3HAJIM OKMCHOT MO-
nudikarii (OMB) [8].

ITicis nikyBaHHS TenmaTonpoTeKTOpaMy Ta aHTUOKCH -
JaHTtoM y 55,7 % mnocTpaximaiux BHACTIOK aBapil Ha
YAEC xBopux Ha HACT 0Oyno BCTaHOBJIEHO 3HMXKEHHS
piBast TBK-ATI, a B 44,3 % — 3nauenHs TBK-AII memo
3MEHIIYBaJINCh, OMHAK HE TOCITali HOpMaTUBHUX 3Ha-
YeHb, 3 KOJMBaHHSIM IMOKa3HUKIB 5,1—9,2 HMOIb/MI
(tabm. 1).

[Ticng nikyBaHHs rematonporekTopamu 1a Iy 55,7 %
nocTpaxaanux BHacjaigok asapii Ha HAEC xBopux Ha
HACT 6yno BctanosneHo 3HmkeHHs piBHI TBK-AII, a
B 44,3 % — nigBuiueHi cepenti s3HaueHHs TBK-AII ne-
IO 3MEHIIYBaJINCh, OOHAK HE IOCITaIM HOPMAaTUBHUX
3Ha4YeHb, 3 KOJMBAHHIM ITOKa3HUKIB 3,07—9,2 HMOJIb/MJI
micys JTikyBaHHS (Ta6m. 1).

PiBeHb mpoayKTiB OKMCHOI Moaudikamii OinkiB
(AH®I370, AHD®I'430) no Ta Imiciast JTiKyBaHHS 3allM-
IIaBCsI B MeXKax HOPMATUBHUX 3HAYCHb.

IMoxaszuukn AOC y nocrimkenux xsopux Ha HACI mo
JIIKyBaHHSI B CEpeIHbOMY HE MaJIM BiIXWJIEHb BiJ HOP-
maTuBHUX (Tadu. 2). PiBHi SH-rpyn, uepynomia3miHy
Ta IIYTaTiOHY KOJIMBAJINCh Y MeXaX HOPMATUBHUX 3HA-
YeHb i JOCTOBIPHO HE 3MiHIOBAJIMCH I1i[l BILIMBOM JIiKYy-
BaHHSI.

Ta6nuusa 1

(m). The nature of the relationship between the vari-
ables was determined by calculating the correlation
criterion — the correlation coefficient Spirmen ().
The research was approved by the Ethics
Commission of the SI «National Research Center
for Radiation Medicine of the NAMS of Ukraine».

RESULTS AND DISCUSSION

According to the results of previous studies, it was
found that in patients with NAFLD with a burdened
radiation anamnesis there was an increase in TBA-
AP and proteinaceous structures that undergone an
oxidative modification [8].

After treatment with hepatoprotectors and antiox-
idants, 55.7 % of the NASH patients suffering from
the Chornobyl accident showed lower TBA-AP lev-
els, while in 44.3 %, the raised mean of TBA-AP val-
ues were somewhat reduced, but did not reach the
normative values, with fluctuations indices of 3.07—
9.2 nmol/ml after treatment (Table 1).

After treatment with hepatoprotectors and I of the
NSAID patients survived after the Chernobyl acci-
dent the lowered TBA-AP levels occurred in 55.7%
of cases, while in 44.3%, the raised average TBA-
AP values were somewhat reduced, not reaching
however the normative values with fluctuations of
indices within 3.07—9.2 nmol/ml (Table 1).

The level of oxidative modification of proteins
(DNFH370, DNFG430) before and after treat-
ment remained within the normative limits.

Indicators of AOC in the studied patients with
NASH before treatment on average were not dif-
ferent from the normative (Table 2). Levels of SH-
groups, ceruloplasmin and glutathione varied
within the normative limits with no significant
change under the influence of treatment.

Bmict npopykrie MOJ1 B KpoBi xBopux Ha HACI, aki nocTpaxpanu BHacnigok asapii Ha YAEC, po 1a nicna

nikysaHHAa renatonpoTtektopamn 1a I (M £ m; %)
Table 1

The content of LPO products in the blood of patients with NASH who suffered from a Chornobyl NPP accident
before and after treatment with hepatoprotectors and I (M + m; %)

Nokaskmkn / indices HopmatusHi 3Ha4eHHS o nikyBaHHS Micns nikyBaHHS
Normative values Before treatment After treatment
TBK-AM, Hmonb-mn2 / "TBA-AP, nmol-ml2 1,58-4,81 6,60 + 0,62 591 +0,85
2[IH® 370, 0a. on. r-mi2 / 2DNPHazo, U opt. dens.-ml 1,21-4,26 2,99 = 0,41 2,76 = 0,28
3MIH®I 430, 0. on. r-Mi2 / SDNPHy3p, U opt. dens.-ml2 0,61-2,25 1,60 =0,18 1,34 0,17

MpuMiTKY. | — MPOAYKTY, LLIO pearyioTh 3 TioBapBiTYPOBOIO KUCTOTOIO; 2 — 2,4 MMHITPOGEHINTPA3OHI HEIITPATILHOMO XapakTepy; ° — 2,4 MHITPODEHINTiZPa3OHIn OCHOBHOMO

XapakTepy.

Notes. ' — products that react with thiobarbituric acid; 2_24 dinitrophenylhydrazones of neutral character; 8_24 dinitrophenylhydrazones of the alkaline character.
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Ta6nuusa 2

BMicT npoayKTiB aHTMOKCUAAHTHOT cucTemmn B KpoBi xBopux Ha HACI, aki nocTpaxpaanu BHacnigok aBapii Ha
YAEC, po Ta nicnsa nikyBaHHA renaronpotekropamu 1a I (M + m)

Table 2

The content of products of the antioxidant system in the blood of patients with NASH who suffered as a result
of the Chornobyl disaster before and after treatment with hepatoprotectors and I (M + m)

Nokashuky / indices HopmatueHi s3HayeHHs [0 nikyBaHHS Micns nikyBaHHS
Normative values  Before treatment After treatment
SH-rpynu, mmonb-n~' / SH-groups, mmol-I-! 392,5-515,1 455,3 + 27,3 4012+ 13,6
Liepynonnaamin, mr-n" / ceruloplasmin, mg:I"! 176,6—359,6 382,7 + 30,1 329,9 + 28
[nyTatioH, Mkmonb-n~ / glutathione, umol-I! 601,3—1306,2 893,7 + 60,8 800 + 72,8
CynepokcupamcmyTasa, yM. of. - Mr Hb / superoxide dismutase, cond. U - mg Hb 2,45-6,28 4,77 £0,59 5,81 +0,54
Karanasa, mkmonb-Mr Hb - x8 / catalase, pmol-mg Hb - min 1213-2218 1592 + 146 1653 + 139
AOC, ym. oa. / AQS, cond. U 1348-3911 1382 + 217 1786 + 206

IMicns nikyBaHHs1 remaTtornpoTekTopamu Ta | memro
3pocjia aKTUBHICTh CYNMEPOKCUIAMCMYTa3u, a TaKOX
BHYTPIIIHOKJIITUHHOTO (hepMEHTY MepLIOoi JiHil aHTU-
OKCHMJIAHTHOTO 3aXMCTY — KaTaJla3u, sIKa 3a1odirae HaKo-
MUYEHHIO TIepeKNCYy BOAHIO B KJIiTUHI. BigmoBinHo iHTer-
paJIbHUI MOKAa3HUK MPOOKCUAAHTHO-aHTUOKCUIATHOI
cucteMu — pakrop AOC, 110 po3paxoBYETHCS 3a MOKA3-
HuKamMu KoHueHTpauii ThbK-akTuBHUX MpPOAYKTiB, aK-
TUBHOCTI CYIEPOKCUIAMCMYTA3U i KaTajasu, SIKU 10
JIiKyBaHHS1 OyB Ha HUXKHIi MeXXi HOpMaTUBHUX 3HAYEHb Y
xBopux Ha HACT, gki mocTpaxnaiu BHACTIA0K aBapii Ha
YAEC, micng mikyBaHHS 3pocTaB (Ta0iI. 2).

TakuM 4YMHOM, MiCJs1 MPOBEIESHOIO JIIKyBaHHS CIO-
cTepirajocsl 3MeHILIEeHHs BiACOTKA XBOPUX 3i 3HUXKEHU-
MU 3HAYEHHSIMMU MOKa3HMKIB (hepMeHTHOI JlaHku AOC 3
42,6 % no 24,2 % (p < 0,05) i migBUIIEHNM BMiCTOM
TBK-AIT 3 53,7 % no 45,4 %.

Pesynbrati gociigkeHHsT OiOXiMiUHMX ITOKAa3HMKIB,
IO XapaKTepu3yloTh (YHKIIOHAJBHUI CTaH Trema-
TOOiIiapHOI CUCTeMM Y MOCTpaKaaauX BHACIIIOK aBapil
Ha YAEC, xBopux Ha HACT, nmonani B Ta6. 3.

3a pesyasraramu JikyBaHHsS HACI rematonpoTekTo-
paMM Ta aHTUOKCUIAHTOM Y XBOPHMX, SIKi MOCTpaKIaIn
BHacrmigok amapii Ha YAEC, He BcTaHOBJIEHO HOC-
TOBipHMX 3MiH akTUBHOCTI, AT Ta AcT, a 3HaUeHHS KO-
JIMBAINUChH B mianazoHax: AnT — 18—63 On/n mo JTiKkyBaH-
Hs11a 11-75 On/n micist mpoBeneHoro JikyBaHHS i AcT —
20—53 On/n ta 15—44 Opn/n, BimmoBimHO, IPOTE KiJlb-
KiCTh XBOpUX 3 MiJIBUILEHUMU ITOKa3HUKaMU 3MEHIITyBa-
nack 3 30 % no 10 %, BinmosigHo (Tadi. 3).

HocTtoBipHo 3Hu3WiIach akTuBHicTh ITTII, mo 6yna
migBuiieHa y 60 % XxBopux Ha ITOYATKYy JIIKYBaHHS i JIU-
mmiack y 33,3 % xBopux micas JgikyBanHsa (p < 0,05).
Taxkox croctepiragocst 3MEHIIEHHS Y 2 pa3u KiJIbKOCTI
XBOPUX 3 HiIBULIEHUMHU PiBHIMU MIPSIMOTO OiTipyOiHy Ta
XOJIECTEPUHY.
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After treatment with hepatoprotectors and I, the
activity of superoxide dismutase, as well as cata-
lase, which prevents the accumulation of hydrogen
peroxide in the cell, has increased somewhat.
Accordingly, the integral index of the prooxidant
antioxidant system — the AOS factor, calculated
on the basis of the concentrations of TBA active
products, the activity of superoxide dismutase and
catalase, which before treatment was on the lower
limit of the normative values in patients suffering
from the Chornobyl NPP accident, increased after
treatment (Table 2).

Thus, after the treatment, there was a decrease
in the percentage of patients with lower values of
the enzyme levels of AOS from 42.6% to 24.2%
(p < 0.05) and the increased content of TBK-AP
from 53.7% to 45.4%.

The results of the study of biochemical parameters
characterizing the functional state of the hepatobil-
iary system in the sufferers of the Chornobyl NPP
accident in patients with NASH are given in Table. 3

According to the results of the treatment of NASH
with hepatoprotectors and in patients who suffered
from a Chernobyl accident, no significant changes
in activity AIT and AsT were found, values ranged in
the range of: AIT — 18—63 U/l before treatment and
11-75 U/1 after the treatment and AsT — 20—53 U/1
and 15—44 U/1, respectively, however, the number of
patients with elevated indexes decreased from 30%
to 10%, respectively (Table 3).

The activity of GGTP which significantly which
was increased in 60 % of patients at the beginning
of treatment reduced to 33.3 % of patients after
treatment (p < 0.05). There was also a 2-fold
decrease in the number of patients with elevated
levels of direct bilirubin and cholesterol.
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Ta6nuusa 3

NvHamika yHKUiOHanbHOro cTaHy neviHku y xsopux Ha HACT, aki 3asHanu BnauBy aktopiB YopHOOUNbCbKOT

aBapii, npu nikyBaHHi renatonporekropamu 1a I (M xm; %)

Table 3

Dynamics of the functional state of the liver in patients with NASH who were affected by the Chornobyl
accident, in the treatment of hepatoprotectors and I (M = m; %)

Do nikyeanHs / Before treatment (n = 30)

Micna nikysaHHg / After treatment (n = 30)

Moka3Hukm / indices

niaeuwLeHHs aoc. (%)

nigBuLLeHHs abc. (%)

Mzm increase abs. (%) Mxm increase abs. (%)
AnT, Op/n 33548 9 (30) 325+59 3(10)
ALT, U/l
AcT, Op/n 30,129 9 (30) 26,4+ 26 3(10)
AST, U/l
ITTM, On/n 57,9+9,28 18 (60) 27 + 3,35** 10 (33,3)*
GGTP, U/I
Binipy6iH 3aranbHuit, MKMOJIb/N 17417 6 (20) 143+14 2(6,7)
Bilirubin total, pmol/l
BinipybiH npsiMuii, MKMONb/N 5107 18 (60) 41+04 9 (30)*
Bilirubin direct, pmol/l
Inioko3a, MMONb/N 6,2+0,4 14(46,7) 56+0,3 12 (40)
Glucose, mmol/l
XonectepuH, MMonb/n 59+04 18 (60) 52+04 9 (30)*
Cholesterol, mmol/l
bera-ninonpoteigu, ym. og. 49445 7(23,3) 50,6 £5,9 8 (26,7)

Beta-lipoproteins, cond. U

MpuMiTkn. * — [OCTOBIPHI BIAMIHHOCTI MiX NokasHMkamu 10 Ta micns fikysaHks, p < 0,05; ** — A0CTOBIPHI BiAMIHHOCTI MiX NokasHukamu A0 Ta nicns fikyanhs, p < 0,01.
Notes. * — the differences are reliable between the indicators before and after treatment, p < 0.05; ** — the differences are reliable between the indicators before and after treat-

ment, p < 0.01.

ITicna nikyBaHHS remaTorpoTekTopaMu Ta I 3MeHIm-
JINCS TIOKA3HUKU XOJIECTa3y K 3a PiBHEM 3arajlbHOTO
OiipyOiHy, TakK i IpsiMoro OilipyOiHY 3 HOCTOBIpHUM
3MEHIIIEHHSIM YacTOTU BUSBJIEHHS MOro MiIBUILEHUX
MOKa3HUKiB (TabJ. 3).

TakuMm ynMHOM, 3a pe3yabTaTaMu JIiKyBaHHSI TelaToI-
porekTopamMu pazoMm 3 I BimOyBajach MO3UTHMBHA JM-
HaMika 0ioXiMiYHUX ITOKA3HUMKIB: 3MEHIIIEHHsI XOJIecTa-
3y, TirepriiKeMii, 3HUXKEHHST PiBHSI XOJIECTEPUHY Y XBO-
pux Ha HACT.

g oiHKM e(eKTUBHOCTI 3aCTOCOBAHOI Tepaltii Oy
BUBYEHI 3MiHU CTPYKTYpU TIeUiHKM 3a gaHumu Y3/l op-
raHiB 4YepeBHOI MOPOXKHUHMU. JIMHaMiKa 3MiH MOKA3HUKIB
V3] nevinku y xBopux Ha HACI, sxi moctpaxgain
BHacinok aBapii Ha YAEC, mpm miKyBaHHi TemaTonpoTeK-
TOpamMu B TToegHaHHi 3 | ipencraBneHa Ha puc. 1.

ITicnsa nikyBaHHS criocTepirajiocs 3MEeHILEHHS YacTo-
THU peECTpallil 0O3HaK ypaxkeHHsI MeYiHKM1, a 4yacToTa BU-
SIBJICHHSI BUPAXXEHO MiABUILEHOI €XOr€HHOCTI TKAaHWHU
MeYiHKY 3MeHIITyBajaach JocToBipHO (p < 0,05).

TakuM 4YMHOM, MPOBEACHUMM MOCTIIKEHHSIMU ITia-
TBEpAXKEHA CYTTEBA POJIb OKMCHOIO CTPECY B MaTOreHe3i
HAKXII. Bigomo, mo nmpu HACI po3BuBa€eThcs Bif-

After treatment with hepatoprotectors and I,
cholestasis decreased both in terms of total biliru-
bin and direct bilirubin with a significant decrease
in the frequency of detection of its elevated rates
(Table 3).

Thus, according to the results of treatment with
hepatoprotectors with I there was a positive
dynamics of biochemical parameters: reduction of
cholestasis, hyperglycemia, decrease in cholesterol
levels in patients with NASH.

The changes in the structure of the liver according
to the abdomen ultrasound data were studied to eval-
uate the applied therapy effects. Dynamics of changes
in ultrasound parameters of the liver in patients with
NASH who suffered as a result of the Chornobyl dis-
aster, due to the treatment is presented in Fig 1.

After treatment there was a decrease in the frequen-
cy of registration of liver damage signs, and the fre-
quency of detection expressed increased echogenicity
of the liver tissue decreased significantly (p < 0.05).

Thus, the conducted studies confirmed the sig-
nificant role of oxidative stress in the pathogenesis
of NAFLD. It is known that when NASH develops
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3 Iy noctpaxkpanux sHacnipok asapii Ha YAEC i3 HACT

Figure 1. Dynamics of changes in ultrasound signs of liver (%) before and after treatment with hepatopro-
tectors in combination with I in the Chornobyl NPP accident sufferers with NASH

IMpumiTka. * — HOCTOBIPHI BIAMIHHOCTI B MOPIBHSIHHI 3i CTaHOM 10 NikyBaHHS, p < 0,05.

Note. * — the differences are reliable in comparison with the state before treatment, p < 0.05.

HOCHa ab0 abCoII0THA aHTUOKCUIAHTHA HEIOCTaTHICTh
3 BUCHAXXEHHSIM OKPEMUX ii JIJAHOK, 30KpeMa CynepokK-
CUIIMCMYTa3u, KaTaja3u Ta liepysaoruiasminy [8]. [lpu
IIbOMY BUHMKAIOTh ITOPYIIEHHS KJIITUHHOTO €HepTreThY-
HOro 0OMiHY i 3arajibHOro MeTaboai3My KJIiTHH, SIKi Te-
peBaxKHO TOB’SI3aHiI 3 MITOXOHIPiaIbBHUMM INC(HYHK-
wisimu [9, 10]. IIpu nmporpecyBaHHiI MAaTOJOTIi MEYiHKU
aktuBizallig mnpoueciB ITOJI cynmpoBOmIXKYyeTbCS TpU-
THiYeHHSIM (PYHKIIOHAIbHOT aKTUBHOCTI CUCTEMU aHTU -
OKCHUIAHTHOIO 3aXUCTY. 3MEHILIEHHST BMICTy TJIyTaTiOHY
B MEYiHILIi BHACTIIOK ii MOIIKOMXEHb MPU3BOAUTH TAKOX
JIo iHaKTUBaLil S-ageHO3UI-MeTioHiH-cuHTeTa3u. Lle, B
CBOIO 4Yepry, MOPYIIYE MpOLeC TpaHCCYyab(ypyBaHHS i
BiIOYyBa€TbCsl IOAaJibllle 3MEHIUEHHSI KiJIbKOCTi TJy-
tariony [11].

3a HeIOCTaTHOCTI CUHTe3y (hepMEHTIB aHTUOKCUIAHT-
HOTO 3aXMCTy OKHCHHI CTpeC PO3INISIIAETLCS SIK OOUH 3
TOJIOBHUX (PaKTOpiB MoImKomKkeHHs medinku [3]. Tok-
CUYHA [is1 paguKajiB KMCHIO MOXe OyTH TIpsIMOIO0, abo
orocepenkoBaHo uepes3 iHiuiamito ITOJI. AxtuBaiis
npoueciB ITOJI Ta nucbanaHc nesdkux HedepMEHTHUX
CHCTEM aHTMOKCHIAHTHOTO 3aXMCTy CHPOBAaTKM KpOBi
MPY XPOHIYHUX TeTlaTUTaxX aCoLiIOETHCS 3i 30iTbIIEHHSIM
03HaK Me3eHXiMaJbHOTO 3amajcHHs B IediHli. BBaxka-
[0Th, 1110 OCHOBY LIMUTOJIi3y TAKOX CKJIada€ iHTeHCUGiKa-
mis mporeciB ITOJI GiomemMOpaH TemaTOLMTIB 3 TTOpY-
ILIeHHSIM a00 HEIOCTATHICTIO MeXaHi3MiB aHTUOKCUIAHT-
Horo 3axucty. JlimonepoKCHIaHTHUI CTaH CYIPOBOI-
JKYETBCS MOPYILLIEHHSIM JilliIHOTO 0OMiHY i CIpusIE TIepe-
XO[dY 3arOCTPEHHSI IMaTOJIOTTYHOTrO MPOLECY B XPOHIUHUIA.

a relative or absolute antioxidant deficiency with
the depletion of its individual components, in par-
ticular superoxide dismutase, catalase and cerulo-
plasmin [8]. In this case, there is a violation of cel-
lular energy metabolism and the general metabo-
lism of cells, which are mainly associated with
mitochondrial dysfunction [9, 10]. With the pro-
gression of the liver pathology, the activation of the
LPO processes is accompanied by inhibition of the
functional activity of the antioxidant defense sys-
tem. Reducing glutathione in the liver as a result of
its damage also results in the inactivation of S-
adenosyl-methionine-synthetase. This, in turn,
violates the process of transsulfurization and fur-
ther reduces the amount of glutathione [11].

Due to the lack of synthesis of enzymes, antioxi-
dant defense of the OS is considered as one of the
main factors of liver damage [3]. Toxic effect of the
oxygen radicals can be direct, or mediated through
the LPO initiation. The LPO activation and the im-
balance of some non-enzyme systems of antioxidant
blood serum protection in chronic hepatitis is associ-
ated with exacerbated signs of mesenchymal liver
inflammation. It is believed that the intensification of
the processes of LPO of hepatocytes biomembranes
with a violation or lack of mechanisms of antioxidant
defense is also the basis of cytolysis . Lipoperoxidant
state is accompanied by a violation of lipid metabo-
lism and contributes to the transition of exacerbation
of the pathological process into chronic.

(1) 458
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3a pesyibTaTaMM HallUX AOCIIXEeHb Y MOCTpaxaa-
Jux BHachaigok aBapii Ha HAEC, xBopux Ha HACT,
JIIKyBaHHSI remaTtornpoTrekTopamMu Ta [ copusiyio 3HU-
xeHHo piBHs TBK-AIl, ane B 44,3 % — migBulleHi
cepenHi 3HaueHHS TBK-AII xou i 3MeHIITyBaJuUCh, O -
HakK He Jocsraju HOpMaTMBHUX 3HAU€Hb, 3 KOJMBAH-
HSIM TIoKa3HuKiB Bim 3,07 mo 9,2 HMOJb/MI IIicCis
JIiIKyBaHHSI.

KniniyHuit aHani3z uux BuUnankiB (Taba. 1) mokasas,
mwo mnigBuineHuid piBeHb ITOJI micasg nAiKyBaHHS
30epiraBcsl y XBOpUX 3 BUPaAXKEHOI CYIIyTHHOKO I1aTO-
JIOTi€I0 €HIOKPUHHOI Ta CEpLEBO-CYAMHHOI CHUCTEM,
€PO3UBHO-BHUPA3KOBUMHU 3aXBOPIOBAHHSIMU IIITYHKOBO-
KMIIKOBOIo Tpakrty [12, 13], 110 npuTamMmaHHO nepediry
HAZKXII B ocib, sKi 3a3Hanm BIIMBY (PAKTOpPiB aBapii Ha
YAEC [9, 12].

Pesynbrat nociiKeHHsT MOKa3ajiv, IO aKTUBHICTh
amiHoTpaHcdepas3 AnT ta AcT, sKi € 4yTIMBUMU MTOKA3-
HUKaMU IUTOJITUIHOTO CUHAPOMY, HE TO3BOJISIE OLIIHN -
T CTafil0 PO3BUTKY i MPOrHO3 3aXBOPIOBAHHS y Bimua-
JIeHUI mepion Tmiciasg aBapii. BimHOCHO HHU3bKa ak-
TMBHICTb aMiHOTpaHCdepa3 y IUX XBOPUX MOXKE IMOsIC-
HIOBaTUCh TPUBAIUM IepediroM 3aXBOPHOBAHHS MEYiH-
ku (6inpire 25—30 pokiB), MTOCTYIIOBUM IEePEPOIKEH-
HSIM OpraHy Mo TUITY XMPOBOIO IeraTo3y Ta pO3BUTKOM
MEeYiHKOBO-KJIITUHHOI HEAOCTaTHOCTI.

Y xBopux Ha HACI, g9xi mocTpaxgann BHaCIiZOK
aBapii Ha YAEC, y BinmageHuii mepion BigMidaeTbCs
3HUKeHHsT aktopa AOC, mo xapakrepusye (QyHK-
LiOHAJIbHUI CTaH aHTHOKCUIAHTHOI CUCTEMH, IIpHU
HOpMaJIbHUX 3HAYCHHSIX aKTUBHOCTI (DEPMEHTIB CcyTe-
POKCUIAMCMYTa3! Ta KaTajla3u, IJIyTaTiOHY BilTHOBJIe-
HOTO, aJie i3 HaAMipHOIO aKTUBAIli€I0 MPOIIECIB JiMo-
nepokcuaanii 3 miasuieHHsIM BMmicty TBK-AIIL. ITpo-
BelleHi paHime gociimkeHHS [13] mokasamu, 1o B
VIJIHA, xBopux Ha HACT, 3acTocyBaHHS remaTomnpo-
TEKTOPIiB CYTTEBO HE BIUIMBaI0 Ha nmokasHuku [1OJI,
SIKi 3aJMINAJMCh IMiABUIIEHUMMU, a piBEHb MNPOIYKTIB
AHTMOKCUIAHTHOIO 3aXUCTy — 3HMXeHUM. B Komm-
JIeKCi 3 aHTMOKCUIAHTOM | Tepamisi BUKIMKaNa psin
MO3UTUBHUX 0iOXiMiYHUX, (DYHKIIIOHAJIBHUX i CTPYK-
TYPHUX 3MiH.

BUCHOBKU

1. JlikyBanust HACT' anTnokcumantoMm I pa3om 3 rema-
TONPOTEKTOPaMu B 0Ci0O, sSKi MOCTpaxKaaaiu BHACiIOK
aBapii Ha HAEC, mpu3BoamiIo 10 MTO3UTUBHOI AMHAMIKH
METa0OoMIYHUX 3MiH 3 TiABUILEHHSIM PiBHSI aHTUOKCH/IA-
HTHUX (DepMEHTIB — KaTajla3u Ta CyNepOKCUAIUCMYTa-
31, 10 3a0e3IeuyBajo PiBHOBAry IMPOOKCHUIAHTHO-aH-
TUOKCUIAHTHOI CUCTEMU.

According to the results of our research in
NASH patients suffering from the Chornobyl
catastrophe, the use of treatment with hepatopro-
tectors and I resulted in a decrease in the TBA-AP
level, but in 44.3 %, the raised average values of
TBA-AP decreased, but did not reach the norma-
tive values, with fluctuations of the indicators
3.07-9.2 nmol/ml after treatment.

Clinical analysis of these cases (Table 1) showed
that elevated levels of LPA after treatment remained
in patients with severe concomitant pathology of the
endocrine and cardiovascular systems, erosive and
ulcerative diseases of the gastrointestinal tract [12,
13], which is characteristic of the flow of NAFLD in
persons who have been affected by the the factors of
the accident on Chornobyl NPP [9, 12].

The results of the study showed that the activity of
aminotransferases — AlT and AsT, which are sensi-
tive indicators of the cytolytic syndrome, did not
allow to assess the developmental stage and progno-
sis of the disease in the remote period after the acci-
dent. The relatively low activity of aminotransferas-
es in these patients may be attributed to the long
course of liver disease (over 25—30 years), the grad-
ual transition of the organ to type of fatty liver and
the development of hepatic cellular insufficiency.

In patients suffering from the Chernobyl NPP
accident in the remote period, a decrease in the
AOS factor characterizing the functional state of
the antioxidant system took place with normal val-
ues of the superoxide dismutase and catalase
enzymes activity and glutathione recovered, but
against the background of excessive activation of
lipoperoxidation processes with an increase in the
TBA-AP content. Previous studies [13] have
shown that the use of hepatoprotectors in clean-up
workers suffering from NASH did not significant-
ly affect the LPO values that remained high and
the level of antioxidant defense products was low-
ered. In combination with antioxidant I therapy
caused a number of positive biochemical, func-
tional and structural changes.

CONCLUSIONS

1. Treatment of NASH with antioxidant I together
with hepatoprotectors in persons affected by the
Chornobyl accident caused a positive dynamics of
metabolic changes with an increase in the level of
antioxidant enzymes — catalase and superoxide
dismutase, which ensured the equilibrium of a
prooxidant-antioxidant system.
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2. IlIpu nmikyBanHi HACI rematompotexkTopamu Ta |
BCTaHOBJIEHA TIO3UTMBHA JAWHaMiKa (YHKIIIOHAJIBHOTO
CTaHy MEeYiHKU: 3MEeHILEHHS KiJIbKOCTi XBOPUX 3 CUH]-
pOMOM XoJiecTady SIK 3a IOKa3HUKaMM 3arajibHOro
6inipy6iny 3 20 % no 6,7 %, Tax i psiMoro OiTipyGiHy —
360 % 1o 30 % (p < 0,05), KO0CTOBipHE 3HIKEHHSI aKTUB-
Hocti ITTIT((57,9 £9,28) ta (27 £ 3,35) ym. om., p < 0,01),
Ta BiICOTKa XBOPUX 3 MiABUIIEHUMM ITOKa3HUKaMU aK-
TUBHOCTI 11boTO (hepmenTa (60 % ta 33,3 %, p < 0,05),
3MEHIIEHHSI YaCTOTU BUSIBJICHHS TillepXoJieCTepHHEeMil
(60 % 1a 30 %, p < 0,05), a TaKOX 3HIKEHHS CEPEIHIX
MOKa3HUKIB 3arajibHoro xojecrepuny ((5,9 £ 0,4) Ta
(5,2 £ 0,4) mmosnb/n) i roko3u Kposi ((6,2 £ 0,4) ta
(5,6 £ 0,3) Mmomb/11).

3. JIikyBaHHS TeImaToNpOTeKTOpaMU Pa30M 3 aHTUOKCH -
pantoMm | HACT y nmocTpaxmanux BHaCigOK aBapii Ha
YAEC nipu3BoauIo A0 MO3UTUBHUX CTPYKTYPHUX 3MiH
MNeviHKKY 3a JaHumu Y3/1.

IMongka

PobGora BukoHaHa 3a ¢iHaHcoBoi minTpumku Haitio-
HaJIbHOI aKaaeMii MeAMYHUX HayK YKpaiHu, Tep>KaBHUMI
peectpauiiinuii Ne HAP 0116U003568.
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8. 0co6nmBOCTi NOKA3HMKIB MPOOKCHAAHTHO-aHTUOKCUIAHTHOI piBHOBAry
Y XBOPUX Ha HEankorofibHy XMpOBY XBOPOOY MeviHKW, Siki 3a3Hanu Aii
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caHosa, 0. 9. Mneckay, . A. Hesrosopoga, A. B. 3enitceka, 0. M. Ka-

2. In the treatment of NASH, hepatoprotectors and
I have established a positive dynamics of the func-
tional state of the liver: a decrease in the number of
patients with cholestasis syndrome, both in terms of
total bilirubin from 20 % to 6.7 %, and direct biliru-
bin — from 60 % to 30 % (p < 0.05), a significant
decrease in the activity of GGTP (57.9 £ 9.28) and
(27 = 3.35) cond/U, p < 0.01) and the number of
patients with elevated indicators (60 % and 33.3 %,
p <0.05), decrease in the incidence of hypercholes-
terolemia (60 % and 30 %, p < 0.05), as well as the
decrease in the average total cholesterol (5.9 = 0.4
and 5.2 £ 0.4) mmol/l and blood glucose (6.2 £ 0.4)
and (5.6 = 0.3) mmol/L.

3. Treatment by hepatoprotectors with the antioxi-
dant I of NASH in the sufferers of the accident at the
Chornobyl NPP has led to an improvement in struc-
tural liver changes according to ultrasound data.
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