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OCOBJINBOCTI ITOKASHUMKIB ITPOOKCUJAHTHO-AHTNOKCH-
JTAHTHOI PIBHOBATHY Y XBOPUX HA HEAJIKOT'OJIbBHY XKUPOBY
XBOPOBY IIEYIHKU, IKI 3A3HAJIA A1i IOHI3YIOUOIO
BUIIPOMIHIOBAHHS BHACJIIJIOK ABAPII HA YAEC

MeTa po60T1 — BM3HAYNTM 0COBAMBOCTI 3MiH NPOOKCMAAHTHO-AHTUOKCUAAHTHOT PiBHOBArM y XBOPUX HAa HEANKOTOJb-
Hy upoBy xBopoby neuiHkn (HAXKXI), ski 3a3Hanu aii ioHi3ytouoro BUNpoMmiHioBaHHA BHacnifok aBapii Ha YAEC.
MeTtoau. [Ina AiarHOCTMKM OKWUCNIOBANbHOTO CTPeCY BMKOPMCTOBYBANM MOKA3HWKM, WO XapaKTepu3yloTb npoLlecu
OKMCNIOBaNbHOT MoamMdiKalii MaKpoMoneKyn 3a BMiCTOM y KpOBi CMONyK 3 NOABiIMHMMK i30/1bOBAHUMU 3B'A3KAMU
(CIN3), pieHoBux koH'toratie ([K), okcopnieHoBux koH'toratie (O[K), BTOpUHHUX NPOAYKTIB NEPEKUCHOTO OKUCIEHHS
ninigis (MOJ1), wo pearyioTb 3 Ti06ap6HiTYPOBOIO KMCNOTOW, NPOAYKTIB OKUCIOBaNbHOT MOAndikauii 6inkis (OMB) y
CMPOBATLi KPOBi 3a piBHeM 2,4-AWHITPOEHINriLpa3oHiB HENTPANbHOTO Ta OCHOBHOIO XapaKTepy, BU3HAYalM aK-
TUBHICTb CynepoKCUALMCMYTA3N i KaTanasu epuTpoLMTIB Ta BMICT Liepynonia3midy B naa3mi kposi. Po3paxoByBanu
(haKTOp aHTUOKCUAAHTHOIO CTaHy.
Pe3ynbratu. 3a BiACYTHOCTI BiAMIHHOCTEN MiX NOKa3HUKaMMW CNiBBifHOWEHHSA MiX NEPBUHHUMMN Ta NPOMiXHUMM Npo-
pyktamu MN0J1, BusBneHo nigBuweHHs sigHocHoro smicty K i 00K y xBopux Ha HeankoronbHuii cteatorenatut (HACT),
AKi 3a3Hanu papgiauinHoro BnauBy, nopieHaHO 3 xBopumu 6e3 HAXXI i xeopux Ha HACI, ski He Manu B aHaMHesi
papiauiitHoro Bnausy. Lle moxe 6yTv NposiBoM K He3HAYHOT akTUBaLii npouecis M0J], Tak i NOpyWeHH: NepeTBOPeHb
NPOAYKTiB NinonepokcupaaLii Ha pisHux eTanax. Y onpomiHeHux xBopux Ha cteatorenatos (CI') Ha BigMiHy Bif XBOpUX
Ha CI, ki He 3a3Hanu pagialiitHoro BNAKUBY, NOpYLIYBanack NponopuinHicTs Mix Bmictom npogyktie M0J1 i3onpona-
HONbHOT pa3u NiNigHUX eKCTPaKTiB KPoBi, a koediuieHTn kopensauii CnipmeHa mix CIN3 i OK, a Takox K i 0K He ne-
peBuLLyBann MeX cepefHix 3HaueHb. B rpyni xsopux Ha CI, ki 3a3Hanu pagiauinHoro snausy, piseHb CIM3 6ys pe-
o BULMM NOpPiBHAHO 3 xBopuMM Ha HACT. HesanexHo Big Toro, yu 6yB paaiauiitHuii BB y aHaMHes3i, piBeHb npo-
pykTiB OMB y xBopux Ha HACT 6yB BMwMit nopiBHAHO 3 xBopuMMK Ha CI, ane Ui BigMiHHOCTI cAranu foCTOBipHMUX 3Ha-
yeHb AnwWe y Niarpyni HeonpomiHeHnx xBopux Ha HACI cTOCOBHO 2,4-anHiTpotheHiNrigpa3oHiB HENTPANbHOMO Xapak-
Tepy. CepefHi 3HaYeHHs MOKAa3HWKA aKTUBHOCTI KaTanasu y rpynax xsopux Ha HACI Takox nepeBuulyBanu BignogigHi
3HayeHHs rpyn xBopux Cl. CepenHi 3HaYeHHs GaKkTopa aHTUOKCUMAAHTHOTO CTaHy y xBopux Ak Ha CI, Tak i Ha HACT, ski
3a3Hanu pagiauiiitHoro BnAKUBY, OYNU HUKYMMK, HIX Y BiLNOBIAHMX Migrpynax HEONPOMiHEHUX XBOPUX Ha 29 Ta 21 %,
BiNOBiAHO.
BucHOBOK. HasBHicTb fucMeTaboniyHMX NopyleHb MOXE CNPUATU PO3BUTKY €HA0MEeHHOT iHTOKCMKaLiT i nornnbnex-
HIO NATONOFYHUX 3MiH y neyiHui xsopux Ha HAXXMN gig CTI go HACT.
KnioyoBi cnoBa: HeankorosnbHa XXMpOBa XBOPOOA MeYiHKM, NMPOOKCUAAHTHO-AHTUOKCUAAHTHA PiBHOBAra, HACHigKM
aBapii Ha YAEC.
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Peculiarity of prooxidant-antioxidant balance indicators in patients with non-
alcoholic fatty liver disease who have been exposed to ionizing radiation due
to the Chornobyl NPP accident

Objective. To define the features of prooxidant-antioxidant balance in patients with nonalcoholic fatty liver disease
who have been exposed to radiation as a result of the Chornobyl accident.
Methods. Indicators characterizing the processes of oxidative modification of macromolecules by blood levels of
compounds with isolated double bonds (CIDB), diene conjugates (DC) oxodiene conjugates (0ODC), secondary prod-
ucts of lipid peroxiodation reacting with thiobarbituric acid, products of oxidative modification of proteins (OMP)
in blood serum by levels of neutral and basic 2,4-dynitrofenilhidrazones, superoxide dismutase and catalase content
in erythrocytes and ceruloplasmin in plasma were determined for the diagnosis of oxidative stress. The factor of
antioxidant state was calculated.
Results. In the absence of differences between the ratios between the primary and intermediate products of lipids
peroxidation increasing relative content of DC and ODC in patients with nonalcoholic steatohepatitis (NASH), which
suffered radiation exposure, was found compared with patients without nonalcoholic fatty liver disease (NAFLD) and
NASH patients, who had no history of radiation exposure. This may be a manifestation of insignificant activation of
lipid peroxidation and disturbance of LPO products transformation at different stages. In irradiated steatohepato-
sis (SH) patients unlike SH patients who have not undergone radiation exposure the proportionalityof lipid peroxi-
dation products between the content of izopropanol phase lipid extracts of blood was violated, and Spearman cor-
relation coefficients between CIDB and DC and DC and ODC did not exceed the limits average values. In the group
of patients with SH who suffered from radiation exposure level CIDB was slightly higher compared with patients with
NASH. Regardless of whether there was a history of radiation exposure, the level of OMP products in NASH patients
was higher compared with patients with SH, but the difference reached significant values only in the subgroup of
non-irradiated patients with NASH by 2.4 dinitrophenilhydrazones of neutral character. Mean values of catalase
activity in patients with NASH also exceeded the corresponding values of SH patient. The average values of the fac-
tor of antioxidant status in patients with both SH and NASH subjected to radiation exposure, were lower than in the
corresponding subgroups of non-irradiated patients by 29 and 21%, respectively.
Conclusion. Existing dismetabolic disorders may contribute to the development of endogenous intoxication and
deepening of pathological changes in the liver of NAFLD patients from SH to NASH.
Key words: nonalcoholic fatty liver disease, prooxidant-antioxidant balance, the consequences of the Chornobyl
accident.
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BCTYII INTRODUCTION

KriniuHe 3Ha4YeHHS ITOpYIIeHb IMPOOKCUOAHTHO-aHTH-  The clinical significance of prooxidant-antioxi-
OKCHIAHTHOI PiBHOBAarm 3 PO3BUTKOM OKcumaTuBHOro  dant balance violations with the development of
ctpecy (OC) nmpu mporpecyBaHHi IMaToJOTiYHOTO TMpoile-  oxidative stress (OS) for the progression of patho-
Cy Y XBOPHX Ha HEaJIKOTOJIbHY XKMPOBY XBOpoOy meuiHku  logical process in patients with nonalcoholic fatty
(HAXKXII ) € ogauM i3 HaiOibLI qucKyTabenpHuX M-  liver disease (NAFLD) remains one of the most
TaHb IPOTATOM OcTaHHiX 20 pokiB [1]. debatable topics over the last 20 years [1].

Xoya OCHOBHI ITaTOreHETUYHi JJAHKU HEaJTKOTOJIbHOTO Although major pathogenetic links of nonalco-
crearorenatury (HACT') 3a yuacti OC mocuth rpyHTOB-  holic steatohepatitis (NASH) involving OS were
HO omnucaHi [2, 3], a TakoxX po3po0bJeHi Mapkepu sl io-  quite thoroughly described [2, 3] and markers
'O OLIIHKH, SIKi IIMPOKO BUKOPUCTOBYIOThCS Y HayKoBuX  developed for its assessment, which are widely
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JOCIiIKeHHsIX, MpoTe i goTerep iX OiarHOCTUYHA Ta
MPOrHOCTUYHA LiHHICTh K HEiHBa3WUBHUX TECTiB 3aju-
IIIAETHCSI HE3’SICOBAHOIO.

IMornubaeHHs 3HaHb mono matodizionorii HAKXII
CTBOPIOE MiATPYHTS AJIsI PO3POOKM OiibIll creLU(iuHUX
OioMapKepiB, 110 MOXYTh XapaKTepHU3yBaTU OKpeMi JIaH-
KM NaTOJIOTIYHUX HPOLIECiB, 3adisHi IIpU NporpecyBaHHi
HAKXII Big creato3y I0 cTeaTOrenaTuTy Ta pO3BUTKY
Mpo3y: anmonTto3y remaronutis, OC, 3amajeHHs Ta aK-
TUBaLlii (pidporeHe3sy.

META

Meta poOOTM — BHU3HAYUTU OCOOJMBOCTI MOPYLIEHb
MPOOKCUAAHTHO-aHTUOKCUIAHTHOI PiBHOBAaru XBOPMX
Ha HAZKXII, gki 3a3Hanu Aii i0Hi3y1040ro BUIIPOMiHIO-
BaHH# BHacaigok aBapii Ha YAEC.

MATEPIAJIN TA METO/IHN

Oocrexeno 117 ocib, po3nominennx Ha 3 rpymu. [pymy
1, ocHoBHY, ckJyiaB 71 xBopuit Ha HAXKXII, sikuii 3a3Ha-
B pajialliifHOTro BILUIMBY, 3 pO3IMOAiIOM Ha miarpynu 1.1 —
xBopi Ha cteatoremnato3 (CI, 22 ocobu) i 1.2 — xBopi Ha
HACT (49 oci0). Ipyny nopiBHsIHHS 2 cKitaau 17 XBopux
06e3 HAXKXII, saxi 3a3Hanu pagialifinoro BauBy. B rpymi
HO30JIOTIYHOTO KOHTPOJIIO 3 — 00CcTexXeHO 29 XBOpUX Ha
HAZKXITI, sKi He 3a3Ha/IM pafialliiHOro BILJIUBY, B TOMY
yucai 11 xBopux Ha CI' (migrpyma 3.1) i 18 xBopux Ha
HACT (minrpyna 3.2).

Hna nmiarHoctukn OC BHKOPUCTOBYBAJIM ITOKA3HUKH,
1110 XapaKTepU3yIOTh IPOLIECU OKUCIIOBAJIbHOI MOAMGiKa-
il MakpoMoeKys i antnokcumanTHuit crad (AOC) [4, 5].

CraH npolieciB nepekrncHoro okucaeHHs ginigis (ITOJI)
OLIIHIOBAJIM 32 BMIiCTOM y KPOBi CIOJIYK 3 i30JIbOBAaHUMU
noagiiHuMu 3B’sa3kamu  (CII13), mieHOBMX KOH’IOTaTiB
(1K), okcomieHoBux koH’1oratiB (OJIK) murssxom criekr-
podOTOMETPUYHOTO BUMIPIOBAHHSI OINTUYHOI TYCTMHU
eKCTparoBaHUX i30MPONaHOI0M HEHACUYEHUX JiMidiB Ta
MPOAYKTIB MepOKCUAALI JIIMiAIB 3 TIJ1a3MU Ta EPUTPOLIMTIB
reprdepruIHOI KPOBi 3 TIOAATBIITNM PO3paxXyHKOM 3a (pop-
MYJIOI0 YMOBHMX KiJIbKiCHUX TTOKa3HMKIB [6].

Bwmict BropunHux mpoayktiB I1OJI, mo pearyioTs 3
TiobapbitypoBoro kuciorow (ThK), BuzHavanu 3a yT-
BOPEHHSIM XPOMOTEHHOI'O TPUMETWJIOBOIO KOMILIEKCY
MpU B3aeEMOii MajoHoBoro mianbaeriay 3 TBK [7].

BwMmicT nmpoaykTiB oKucTIOBaIbHOI MOoAU(iKallii OiJIKiB
Yy CHUpOBATIi KPOBi OLIHIOBAIM 3a piBHEM 2,4-TUHITPO-
(¢eHinTinpa3oHiB HEWTPAILHOTO TaA OCHOBHOTO XapaKTe-
pY, 110 YTBOPIOIOTHCS MPU B3AEMOiT OKUCIEHUX aMiHO-
KMCJIOTHUX 3aJIMIIKIB OifKiB 3 2,4-nuHIiTpodeHiTiapa-
3UHOM 3a MeTonoM Levine et al. B Moaudikariii O. O.
JyowuHiHOi Ta criBaBT. [§].

used in scientific research, but until now their
diagnostic and prognostic value as a non-invasive
tests remains unclear.

Increased knowledge about the pathophysiology
of NAFLD creates the basis for developing more
specific biomarkers that can characterize specific
links of pathological processes involved in progres-
sion of NAFLD from steatosis to steatohepatitis
and development of cirrhosis: hepatocyte apopto-
sis, OS, inflammation and fibrogenesis activation.

OBJECTIVE

The study objective was to define the features of
prooxidant-antioxidant balance in patients with
NAFLD who have been exposed to radiation as a
result of the Chornobyl accident.

MATERIAL AND METHODS
There were 117 persons in study population. The
group 1 (main, n=71) included cases of nonalcoholic
fatty liver disease (NAFLD) exposed to radiation. Its
sub-groups 1.1 included steatohepatosis cases (SH,
n=22) and 1.2 — cases of nonalcoholic steatohepatitis
(NASH, n=49). Patients with no NAFLD exposed to
radiation were the comparison group (#2, n=17). In
the nosology control group (#3, n=29) included
NAFLD patients not exposed to radiation (subgroup
3.1, SH, n=11; subgroup 3.2, NASH, n=18).
Indicators characterizing the processes of oxidative
modification of macromolecules and antioxidant
status (AOS) were used to diagnose the OS [4, 5].
State of lipid peroxidation (LPO) was assessed by
blood levels of the compounds with isolated double
bonds (CIDB), diene conjugates (DC) oxodiene
conjugates (ODC) by spectrophotometric absor-
bance measurements of unsaturated lipids extract-
ed by isopropanol and products lipid peroxidation
of plasma and red blood cells in peripheral blood,
followed by the calculation according to formula
of conventional quantitative indicators [6].
Secondary products of lipid peroxidation react-
ing with thiobarbituric acid (TBA) were assayed by
chromogenic trimethyl complex formation by the
interaction of malonic dialdehyde with TBA [7].
The content of products of protein oxidative
modification in blood serum was evaluated by lev-
els of neutral and basic 2,4-dinitrophenilhydra-
zones, formed by the interaction of oxidized pro-
teins with amino acid residues of 2,4-dinitrophe-
nilhydrazone by Levine et al. method modified by
0.0. Dubinina et al. [8].
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BusHaueHHS aKTUBHOCTI CYNepOKCUIAAUCMYTa3u
(K® 1.15.1.1) epuTpouluTiB IMPOBOAWIM Ha ITiACTaBi
OLIIHKM 3JaTHOCTiI (hepMEHTY TPUTHIYYBaTU peakIliio
ayTOOKMCJIEHHS aJpeHalliHy B aipeHOXpoM 3a [9]. Ak-
TuBHicTb KaTanasu (K® 1.11.1.6) epuTpoLuTiB BU3HA-
yaJiu B peakliii B3aEMO/ii mepeKucy BOJHIO Ta MOJ1ibae-
Hy 3a [10].

Bwmict uepynorazminy (K® 1.16.3.1) B m1a3Mi Kposi
BU3HAYaJU i3 3aCTOCYBaHHSIM MOAU(MIKOBAHOTO METOLY
PeBuHa, siku1it 6a3yeThbCs Ha peecTpallii ONTUYHOI TYCTU -
HU MPOJYKTIB, 1110 YTBOPIOIOTHCS MPU OKUCIEHHI Iapa-
(eHinenaiaMminy 3a yyactio 1boro ¢pepmeHry [11]. dak-
TOP aHTMOKCUJIAHTHOIO CTaHy po3paxoByBaBcs 3a [12].

CratuctuuHy o00OpoOKYy pe3yabTaTiB J0CIigKeHb
3MiACHIOBAIM 3a OOIOMOIOI0 CTAaTUCTUYHOTO IIaKeTy
SPSS (v.16.0 for Windows) Ta mporpamu Statistica 6.0.

PE3VYJIBTATU TA OBI'OBOPEHHS

KomnnekcHM migxig 3 BU3HAYEHHSIM MEPBUHHUX,
MPOMIXKHUX i BTOPUHHUX MPOIYKTiB JIMONMEPOKCHUAALLiT
(Tabs. 1) mokaszas, 1110 3a BiICYTHOCTi BiAMiHHOCTE! MixX
OCHOBHOIO TPYIOIO Ta IPpylaMU ITOPiBHSIHHS 32 BMiCTOM
nponykTiB I[1OJI, B ocHoBHilf rpymi piBeHs CII13 y xBo-
pux Ha cteatorernato3 (CI') OyB meIo BUILMM ITOPiBHSI-
Ho 3 xBopuMu Ha HACT (p < 0,05).

Taoauusa 1

Determination of erythrocyte superoxide dismu-
tase (EC 1.15.1.1) activity was carried out on the
basis of its ability to inhibit reaction auto oxidation
of adrenaline into adrenochrome by [9]. Erythro-
cyte catalase (EC 1.11.1.6) activity was determined
by the reaction between hydrogen peroxide and
molybdenum according to [10].

The content of ceruloplasmin (EC 1.16.3.1) in
plasma was obtained using the modified method
based on the detection of optical density products
formed by paraphenylenediamine oxidation
involving this enzyme [11]. Factor of antioxidant
status was calculated by [12].

Statistical analysis of results was carried out
using the statistical package SPSS (v.16.0 for
Windows) and software Statistica 6.0.

RESULTS AND DISCUSSION

Assay of primary, intermediate and secondary
products of LPO (Table 1) showed that in the
absence of differences between the main group and
the comparison groups on the content of LPO
products, the level of CIDB in steatohepatosis
(SH) patients of main group was slightly higher
compared to NASH patients (p < 0,05).

BmicT npoAyKTiB NepeKMCHOro oKMceHHa ninigie y kposi xeopux Ha HAXKXN

Table 1

Content of lipid peroxidation products in the blood of patients with NAFLD

Fpynu oGcTexxeHHa * Cing, op.on.r./mn

AK, op.on.r./mn

OAK, op.on.r./mn TBK-Al, umonb/mMn

Groups of survey# CIDB (OD units/mL) DC (OD units/mL) ODC (OD units/mL) TBARS (nmol/L)
n M =m n M +m n M +m n M=m
1 I 2,308 + 0,131 50 1,295 + 0,099 50 0,722 + 0,062 1 4,551 + 0,266
1.1 22 2,545 = 0,197 17 1,312 £ 0,137 17 0,735+ 0,105 21 4,480 + 0,476
P1.1-12 = 0,048*
1.2 49 2,186 = 0,169 33 1,286 + 0,134 33 0,716 £ 0,078 50 4,581 + 0,324
2 17 2,103 £ 0,147 13 0,982 + 0,087 13 0,569 + 0,077 17 3,659 + 0,436
3 29 2,044 + 0,143 25 1,052 + 0,103 25 0,639 + 0,075 28 4,341 + 0,365
3.1 11 2,164 = 0,302 10 1,178 + 0,151 10 0,770 £ 0,118 1 4,679 = 0,796
3.2 18 1,963 + 0,135 15 0,968 = 0,138 15 0,551 + 0,093 17 4122 £ 0,325

Mpumitku. #1 — XxBOPI Ha HEANKOrOMLHY XMPOBY XBOP0OY Neuinki (HAXXT), siki 3a3Hanu paialiiiHoro BIAMBY (OCHOBHA Fpyna), B TOMY YMCH:
1.1 — xBopi Ha cTearorenaro3 (Cl') i 1.2 — xBopi Ha HeankoronbHuii ctearorenarut (HACT).

2 — xBopi 6e3 HAXXI, ski 3a3Hanu pagiaLiiiHoro BAuBY.

3 — xBopi Ha HAXXI, siki He 3a3Hany pagiallitHoro BRAMBY, B TOMY YMCHI:
3.1 - xBopi Ha CI" i 3.2 - xBopi Ha HACT.

* — kpuTepiit MaHHa-YiTHi.

CIN3 — cnonyku 3 i3onboBaHUMM NofBiHUMY 38’A3kamu; [IK — pieHoi koH'toratn; OIK— okcopieHoi koH'toratn; TBK- Al — TEK-akTuBHi NpofyKTy.
Notes. #1 — patients with nonalcoholic fatty liver disease (NAFLD) who underwent radiation impact (main group), including:
1.1 — steatohepatosis patients (SH) and 1.2 — patients with nonalcoholic steatohepatitis (NASH).

2 — patients without NAFLD who underwent radiation impact.

3 — NAFLD patients who were not radiation exposed, including 3.1 — SH patients and 3.2 — patients with NASH.

* — Mann-Whitney test.

CIDB — compounds with isolated double bonds; DC — diene conjugates; ODK — oxodiene conjugates; TBARS — TBA-reactive substnce.
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Ta6nuusa 2

CniBBiAHOWEHHA MiX NepBMHHUMM Ta NpoMixHUMKM npopykTamu MOJ1 B Kposi xBopux Ha HAXXN (M + m, ym. op.)

Table 2

Relationship between the primary and intermediate products of lipid peroxidation in the blood of patients

with NAFLD (Mxm, conv. U)

F'pynu o6cTexeHHs ¥ 0K /CIn3% 04K/ Ccin3 04K / oK
Groups of survey* n DC / CIDB 0DC / CIDB 0DC/ DC
71 0,563 = 0,025 0,322 + 0,022 0,572 + 0,033
1.1 2 0,525 + 0,041 0,314 = 0,480 0,570 + 0,063
49 0,583 + 0,033 0,327 + 0,024 0,574 + 0,040
p 1.2-2 = 0,036*
2 17 0,473 £ 0,036 0,270 = 0,032 0,588 + 0,066
3 29 0,507 = 0,036 0,318 = 0,037 0,571 £ 0,042
3.1 11 0,555 + 0,047 0,368 + 0,053 0,658 £+ 0,073
3.2 18 0,475 £ 0,052 0,284 + 0,049 0,509 £ 0,045

Mpumitkn. * — oue. Ta6n. 1.
& _ puB. Tabn. 1.
* — kpuTepiit MaHHa-YiTHi.
Notes. * — see Table 1.
& _ see Table 1.
* — Mann-Whitney test.

3a rnmoka3HUMKaMM CHiBBiIHOILLIEHHS MiX MepBUHHUMU
Ta IMIPOMIXKHUMHU IIPOAYKTAMU TPYIHU B IiJIOMY HEe MaJll
BigMiHHOCTEeH (Tabma. 2), mpore BimHOocHMIA BMicT K i
OIK y xBopux Ha HACI ocHOBHOI rpymnu OyB MigBHUIIIE-
HUM BigHOCHO xBopux 6e3 HAZKXII (rpyna 2) i xBopux
Ha HACT minrpynu 3.2. Ile mMoxe OyTH MpoOsSIBOM SIK
He3HayHoi akTuBaliii rmpoiieciB [1OJI, Tak i mopymeHHs
MepeTBOPeHb IMPOIYKTIB JiMOIepoKcHUaallii Ha pPi3HUX
eTamnax.

ITpu noiyky KpuTtepito, IKMil Mir 61 xapakTepu3yBa-
TU TIepelir mpoleciB JinonepoKcuaaliii, 3o0KkpemMa Ime-
perBopeHHs npoaykTiB [TOJI Ha mpoMiXXHUX eTanax, 0y-
JIO OLIIHEHO KOPEJISLiiiHI 3B’I3KM MiX PiBHSIMM BMICTY
CIII3, IK i OIK (ta6a. 3). Mix 3a3Ha4eHUMU MOKa3-
HUMKaMM BCTAHOBJIEHO IO3UTUBHUNI KOpeasiuiiHUi
3B’SI30K Pi3HOTO CTYIIEHS Y XBOPUX SIK OCHOBHOI TPYIIH,
TaK i TpyIl TOPIBHSHHS, OTXe MPOMOPLIMHICTE MixX
BMicToM npoaykTiB ITOJI izonponaHonbHOI ha3u Jimia-
HUX eKCTPaKTiB KPOBi HE MOpyIIyBajacs.

OpnHak y xBopux Ha CI' ocHoBHOI rpynu (migrpymna 1.1),
Ha BiaMmiHy Bix xBopux Ha CI' minrpymu 3.1, Takoi mpo-
nopuiitHocTi Mixk CITI3 i OAK He Oyno, a KoedilieHTH
kopensuii Cripmena mixk CITT3 i K, a Takox K i OJIK
He TIepeBUIIYBAIM MEX CepelHix 3HaueHb, Ha BiAMiHY
BiIl 3HaUYE€Hb BUCOKOTO piBHS y XxBopux Ha CI' B miarpymi
3.1. Takox mnpuBepTa€ yBary BiICYyTHiCTb HOCTOBIpHHUX
Kopensuiitamx 38°a3KiB K Mixk CIT13 1 O K, tak i 1K Ta
OIK B migrpymi 3.2 xBopux Ha HACT, saxi nmpuramaHHi
niarpymi 1.2 XBopuX OCHOBHOI TPYITH.

3BaXkalouu Ha HUXKYU piBEeHb KOPEJISILiHHUX 3B S13KiB,
Y XBOPUX OCHOBHOI TPYIIM MPOBEASHUI pO3paxyHOK

b 424

In terms of the ratio between primary and inter-
mediate products group as a whole had no differ-
ences (Table 2), but the relative content DC and
ODC in patients with NASH of main group was
higher than in patients without NAFLD (group 2)
and patients with NASH of subgroup 3.2. This
may be a manifestation of both insignificant acti-
vation of LPO and disturbance of LPO products
transformation at different stages.

When searching a criterion that would character-
ize the progress of LPO process, including conver-
sion of LPO products at intermediate stages corre-
lations between levels of CIDB, DC and ODC were
evaluated (Table 3). Positive correlation of varying
degrees between these indicators was established in
patients both the main group and the comparison
groups, so the proportionality between the content
of LPO products in lipid phase of isopropanol
extracts of blood was not disturbed.

But in SH patients of the main group (subgroup
1.1) in contrast to subgroup 3.1, such proportional-
ity between CIDB and ODC was absent, and corre-
lation coefficients between CIDB and DC and DC
and ODC did not exceed the limits of average values
opposed to a high level of values in SH patients in the
subgroup of 3.1. No significant correlation between
both CIDB and ODC and ODC-DC in subgroup
3.2 of patients with NASH which was inherent in the
1.2. subgroup of patients is noteworthy.

Cosidering lower level of correlation in patients of
main group the partial correlation coefficient (rp)




ISSN 2304-8336. lpobnemn paniauiiinoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2015. Bun. 20.

KJTIHIYHI

AOCNIAXKEHHA

Ta6auua 3

3HaueHHA KoediuieHTiB paHroBoi Kopenauii CnipmeHa (rs) mixx Bmictom npopykris M0J1 i3onponaHonbHoOi hasu

ninigHMX eKcTpaKTiB KpoBi xBopux Ha HAXKXN
Table 3

Values of coefficients of Spearman’s rank correlation (r;) between the content of lipid peroxidation products
in lipid phase of isopropanol extracts of blood of patients with NAFLD

Fpynu oGcTexxeHHa* CIn3 i oK& Cin3i 0aK OK i oaK
Groups of survey# n CIDB and DC% CIDB and ODC DC and ODC
Is p rs p I's P

Al 0,590** 0,001 0,338* 0,017 0,624** 0,001

1.1 22 0,508* 0,037 0,039 0,881 0,567* 0,018

. 49 0,673** 0,001 0,516** 0,002 0,639** 0,001

2 17 0,556* 0,048 0,601* 0,030 0,539* 0,050

3 29 0,748** 0,001 0,460* 0,021 0,604** 0,001

3.1 1 0,915** 0,001 0,717* 0,020 0,699* 0,024

3.2 18 0,711** 0,003 0,352 0,198 0,449 0,093

Mpumitkn. * — pws. Tabn. 1.
& _ u. Tabn. 1.
*** — IBOCTOPOHHS kopensLis focTosipHa Ha piski 0,05 i 0,01 BignoBiaHo.
Notes. # — see Table 1.
& _ see Table 1.
*** — two-sided correlation significant at 0.05 and 0.01 respectively.

napuiaTbHUX KOeMilliEeHTiB KOpesIlil (Ip) 3 BUKITIOYEH-
HsM BIumBY nokasHuka CII13. 3a nux ymMoB y XBopux Ha
CTI ocHoBHoi rpynu piBeHb kKopekilii Mixx JIK i OIK ne-
1o miasuiyBascs (1, = 0,750, p = 0,001 mopiBHSHO 15 =
0,567, p = 0,018); i cyrreBo He 3MiHIOBaBcs npu HACT
(r, = 0,544, p = 0,001 mopiBusiHO 15 = 0,639, p = 0,001).
Otxe, Oinbin Bucokuii piBeHb CII13 y xBopux Ha CI” oc-
HOBHOI I'PYIM CYNPOBOIXKYEThCSI 3MiHAMU TTEPETBOPEH-
Hs npoaykTiB ITOJI Ha HAcCTymHUX eTamnax.

Taka cutyallist, KOJU CHOCTEPIra€ThbCsl HEIPOIOPLIiii-
HICTh 3MiH PiBHiB NMEPBUHHUX, MIPOMIXKHUX i BTOPUHHUX
npoaykTiB I1OJI, € HepiaKow B KIiHIYHIA MpaKTUIL.
3Baxkaruu Ha 1ie, TAaKOX OyB MPOBEACHUI aHali3 CITiB-
BiTHOIIEHHS MixXX BTOpUHHUMU nipoayktamu [1OJI, 30k-
pema TBK-AII, Ta iHIIMMU MOKa3HUKAMM JIITOIIEPOK-
cuaauii (tTaoa. 4).

Haii6inpiie ninBuineHHs1 BimHOCHOro BMmicTy TBK-
ATl cnocrepiraeroea y xBopux Ha HACI 3-i rpymm, B
SIKill BiACYTHi JOCTOBipHi KOpPEJSILiiiHi 3B'SI3KH MiX
CIII3 i OJK ta AK i OJK (tabi. 3), 1o miaKkpecioe
Ba>kJIMBICTh 3aCTOCYBAHHS MiAXOAiB IOAO iHAMBIAYyalb-
HOI OLIIHKM Tepediry mpoLeciB JinonepoKCcuaaliii y XBo-
pux Ha HAXKXITI.

3a icHyUYMMU ysIBIEHHSIMU, Ha Apyromy etami OC
BiZOYBa€TbCS OKMCIIOBaJIbHA MoaMdikalisa OinKiB
(OMB). B 1eit mpouec, KpiM akTUBHUX (POPM KHUCHIO,
3aJIy4aloThes iHIII paguKaldbHi MPOAYKTU, 30KpeMa op-
ranivHi pagukanu [TOJI. BHacnigok peakiiii OKUCIeH-
HsI OUJIKiB MOXYTb YTBOPIOBAaTUCS aJIbAETiI0- Ta KETOHO-
MOXiTHi HEUTPAITBLHOTO Ta OCHOBHOTO XapakTepy. 3MiHN

was calculated except the CIDB impact. Wherein
the level of adjustment between DC and ODC a bit
increased in SH patients of the main group (r, =
0.750, p=10.001 vs. r;=0.567, p = 0.018) being sub-
stantially unchanged in patients with NASH (r, =
0.544, p = 0.001 vs. r; = 0.639, p = 0.001). Thus, a
higher level of CIDB in SH patients of the main
group was accompanied by changes in conversion of
lipid peroxidation products in the following stages.

Such situation when there is disproportionate
changes of levels of primary, intermediate and sec-
ondary LPO products, is not infrequent in clinical
practice. Therefore, the relationship between sec-
ondary products of lipid peroxidation, particularly
TBA-RS and other indicators of lipid peroxidation
was studied (Table 4).

The greatest increase in the relative content of
TBARS was observed in patients with NASH of 3™
group in which no significant correlation between
the ODC and CIDB and DC and ODC was found
(Table 3), which underlines the importance of
approaches to individual assessment of LPO
processes in NAFLD patients.

According to existing notions, at the second
phase of OS oxidative modification of proteins
(OMP) is running. In this process, in addition to
reactive oxygen radical are involved other prod-
ucts, including organic radicals of LPO. Due to
oxidation reactions of proteins aldehyde and
ketone derivatives of neutral and basic character

425 &
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Ta6nuusa 4

CniseigHoweHHa Mmix TBK-akTMBHMMM npopyKTamu Ta nepBUHHMMM i npomixkHumu npogyktamu MOJ1 B Kpoei

xBopux Ha HAXKXMN (M + m, ym. oa.)
Table 4

Correlation between TBA-active products and primary and intermediate products of lipid peroxidation in the

blood of patients with NAFLD (M + m, conv. U)

Fpynun o6cTexXeHHa# TBK-AN / CIN3% TBK-AN / OK TBK-AN / 00K
Groups of survey# n TBA-AP / CIDB% TBA-AP / DC TBA-AP /ODC

1 71 1,922 + 0,154 3,815+ 0,358 7,967 + 1,037

. 22 1,898 + 0,283 4,161 + 0,766 8,911 £ 2414

1.2 49 1,934 £ 0,186 3,648 + 0,388 7,751 £ 1,025

2 17 1,883 + 0,396 4,308 + 0,945 8,609 + 2,388

3 29 2,223 £ 0,215 5,673 = 0,976 9,852 + 1,595

3.1 1 2,129 + 0,339 4,348 + 0,999 7,360 + 1,858

3.2 18 2,291 £ 0,288 6,620 + 1,494 11,632 + 2,328
Ps2-12=0,031* p32-12 = 0,050*

Mpumitku. ¥ — ove. Tabn. 1.
& _ nue. Tabn. 1.
* — KpuTepiit MaHHa-YiTHi.
Notes. * — see Table 1.
& _ see Table 1.
* — Mann-Whitney test.

(pyHKIIIOHAIBbHOI aKTUBHOCTI OiJKiB IpMU iX OKHUCIIO-
BaJIbHil IECTPYKIIil MOXYTh OYTH OAHI€I0 3 JAHOK ITaTO-
JIOTIYHUX TIPOLIECiB, Tepedir IKMX BimOyBaeTbcs Ha TJIi
OcC.

Hns ouinku ctanHy npoueciB OMbBb y xBopux Ha
HAXXII mochimkeHo BMIiCT y Tuia3mi KpoBi 2,4-
JUHITpOMEHINTiApa3oHiB HEHTPAJTbHOTO Ta OCHOBHOTIO
XapakTepy, a TaKOX pO3paxOBaHO CITiBBiIHOILEHHS MixX
HUMU (Tab. 5).

PiBenn nponyktiB OMbB y xBopux Ha HACT (trigrpyrmm
1.2 i 3.2) OyB BuUIIUI TMOPiIBHSIHO 3 XBOPHUMM Ha

can be formed. Changes in functional activity of
proteins during their oxidative degradation can be
parts of one of the pathological processes occur-
ring against the backdrop of the OS.

To assess the state of OMP processes in NAFLD
patients the content of 2,4-dinitrophenilhydra-
zones of neutral and basic nature in blood plasma
was measured, and calculated the ratio between
them (Table 5).

Level OMP products in patients with NASH
(subgroups 1.2 and 3.2) was higher compared with

Ta6nuusa 5
Bmict i cniBBigHOLWEHHA MiX 2,4-AuHiTpotheHinrigpasoHamMn nnasmu KpoBi y xsopux Ha HAXXIM (M + m)
Table 5
Content and value between 2,4-dinitrophenilhydrazones in blood plasma of NAFLD patients (M + m)
Fpynun ob6cTexeHHa # OH®r370%, op.on.r./mn DH®r 430, op.on.r./mn OH®T 370 / BHDl 430
Groups of survey# n DNPH370%, OD units/mL DNPHa430, OD units/mL DNPH370 / DNPH430
7 3,795 + 0,193 2,964 £ 0,162 1,351 = 0,052
2 3,389 + 0,235 2,545 + 0,238 1,466 + 0,146
. 49 3,960 = 0,252 3,135 £ 0,203 1,304 + 0,041
2 17 3,545 = 0,359 2,893 + 0,147 1,230 + 0,079
3 29 3,901 £0,193 3,047 £0,216 1,315 % 0,066
3.1 11 3,329 + 0,496 2,816 + 0,433 1,207 + 0,064
3.2 18 4,238 + 0,352 3,182 £ 0,236 1,379 £ 0,095
P32-31 = 0,047*

Mpumitku. ¥ — ove. Tabn. 1.

& _ [IH®I370 — 2,4-AMHITPODEHINTiZPa3OHM HeitTpanbHOro XapakTepy; AH 430 — 2,4-ANHITPODEHINTAPa3OHN OCHOBHOTO XapakTepy.

* — kpuTepiii MaHHa-YiTHi.
Notes. * — see Table 1.

& _ DNPHs79 — neutral 2,4-dinitrophenilhydrazones; DNPHs30 — basic 2,4-dinitrophenilhydrazones.

* — Mann-Whitney test.

(1) 426
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NokasHukm cTany hepmeHTHOi naHku AOC eputpouuTie xBopux Ha HAXKXM (M + m)

Table 6

Indicators of the state of erythrocyte enzyme level of AOS in NAFLD patients (M + m)

Fpynu oGCcTeXEHHS # Cynepokcupaucmytasa Karanasa BipHoBneHwmii rnytatioH
on, / mr Hb MkmMonb / xB xmr Hb MMO”Nb / Mn
Groups of survey# Superoxide dismutase Catalase Reduced glutathione
U/mg Hb mmol/min x mg Hb mmol/mL
1 3,529 = 0,175 1630,6 + 67,5 840,1 + 38,9
22 3,423 = 0,309 1503,8 £ 127,0 838,1 £ 61,8
. 49 3,577 + 0,251 1687,6 + 79,1 841,0 £ 49,2
2 17 4,231 £ 0,510 1561,9 = 119,6 852,1 £79,8
3 29 3,540 + 0,256 1720,5 + 114,8 871,1 +£55,3
3.1 1 3,780 + 0498 1481,6 = 157,6 8352+ 77,3
3.2 18 3,393 + 0,286 1866,4 + 150,7 893,0 = 76,8

Mpumitkn. * — oue. Tabn. 1.
Notes. # — see Table 1.

CI'(miagrpynu 1.1 i 3.1 BignoBigHO), ajie 1i BiAMiHHOCTI
cgTajy TOCTOBIpHUX 3HA4YeHbB JIMIIE Y IHArpyIi 3.2 cTo-
COBHO 2,4-TUHITpOdEHINTiNpa30HiB HEHTPAJTbLHOTO Xa-
pakrepy.

3a TpuBajol akTMBaLlii BiIbHOpPAAWKAJIbHUX IPOLIECIB
BUCOKY JiarHOCTWYHY IIiHHICTh Ma€ OIiHKa (pepMEeHTHOL
JlaHku anTruokcuaaHTHoi cucteMu (AOC), e(peKTUBHICTh
SIKOI Ma€ BUpillaJibHE 3HAYEHHS B IMiATPUMaHHI MTPOOK-
CUJAHTHO-aHTUOKCHUIAHTHOTO OajlaHCy 3a I[UX YMOB.

s xapakrepuctukn ¢pepmeHTHOT TaHK AOC o6cTe-
JKEHHUX 0Ci0 JOCIiIKeHO aKTUBHICTh OCHOBHUX aHTUOK-
CUIIAHTHUX (PEPMEHTIB €PUTPOLUTIB (CyNEePOKCUIIMC-
MyTa3M Ta KaTaja3u) i BMIiCT BiIHOBJIEHOIO IIyTaTiOHY
(Tabu. 6).

Ipynu He Manu OOCTOBIpHUX BiIMiHHOCTEH 3a aK-
TUBHICTIO CYIEPOKCHUIIMCMYTa3n Ta KaTaja3u €pUTpPO-
LIMTiB, a TAKOXX PiBHEM BiTHOBJEHOIO [NIyTaTiOHY, X04a B
TepIIiii, OCHOBHIM IpyITi Ta B 3-# TpyITi MOPiBHIHHS Ce-
peaHi 3HaUeHHS TTOKa3HMKa aKTUBHOCTI KaTajla3u y Ipy-
nax xBopux Ha HACI mepeBullyBasiv BilAMOBiIHI 3Ha-
yeHHs rpyn xBopux CI' Ha 11120 %, BignosigHo.

7151 OLIIHKY aHTMOKCUIAHTHUX BIACTUBOCTEH IIJIa3MM
KpOBi BU3HaYaIM piBeHb LIEPYJIOIUIa3MiHy — OCHOBHOTO
AHTUOKCUJAHTY CUPOBATKU KPOBi, SIKMii € baraTopyHK-
LiOHAJILHUM MibBMiCHUM OinkoM. ITopsia 3 TpaHCHOp-
TYBaHHSIM MiJli Ta OKMCJIEHHSIM JIBOBAJIEHTHOTO 3ai3a y
TpUBAJIEHTHE, 1Iel MIIKOIPOTEIH € MOJIiCyOCTPaTHOIO OK-
CHJIIa3010 0iOreHHUX aMiHiB B KPOBi Ta TKAaHWHAaX, a Ta-
KOX iHTiGITOPOM 30BHILLIHBOKJIITUHHOI Mi€JIOIEPOKCH-
masm [13]. TakoxX BHM3HAuYaBCS piBEHb BMICTY CYJIb(-
TiAPUABHUX TPYII y TJ1a3Mi KpoBi (TadJI. 7).

He BcTaHOBIEHO JOCTOBIPHUX BiAMiHHOCTEH MiX Ipy-
naMu 3a piBHEM BMICTY Y IIJIa3Mi KPOBi LIEpyJIOIIa3MiHy
Ta CyAbPTIAPUILHUX TPyI. AJle aHalli3 KOpPeIsSiiiHnuX

patients with SH (subgroups 1.1 and 3.1 respec-
tively), but these differences reached significant
values only in respect to neutral 2,4-dinitrophenil-
hydrazones in subgroup 3.2.

For prolonged activation of free radical process-
es assessment level of antioxidant enzyme system
(AOS) has high diagnostic value, whose effective-
ness is crucial in maintaining prooxidant-antioxi-
dant balance in these conditions.

To characterize the enzyme level of AOS the
activity of the main antioxidant enzymes of ery-
throcytes (superoxide dismutase and catalase) and
the content of reduced glutathione were investigat-
ed (Table 6).

The groups had no significant differences in activ-
ity of superoxide dismutase and catalase in erythro-
cytes and level of reduced glutathione, although in
the first, the main group and 3™ comparison group
the average values of catalase activity in patients
with NASH exceed corresponding values of groups
of SH patients by 11 and 20%, respectively.

To evaluate the antioxidant properties of plasma
ceruloplasmin level was determined — the main
antioxidant of blood, which is a multifunction
copper-containing protein. Along with the trans-
portation of copper oxidation of ferrous iron to
trivalent, this glycoprotein is a multisubstrat oxi-
dase of biogenic amines in blood and tissues and
inhibitor of extracellular myeloperoxidase [13].
The level of sulthydric groups in blood plasma was
also determined (Table 7).

No significant differences between groups in
terms of the plasma ceruloplasmin and sulfhydryl
groups content was found. But the analysis of cor-
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Taoauua 7

Noka3HuKku BMicTy uepynonnasminy 1a cynbrigpunbHux rpyn y nnasmi kpoi xsopux Ha HAXKXN (M + m)

Table 7

Ceruloplasmin and sulfhydric groups content in blood plasma of patients with NAFLD (M + m)

F'pynu oGCcTeXEeHHS
Groups of survey

Llepynonna3amin, mr/n
Ceruloplasmin, mg /L

CynbdrigpunbHi rpynu, MKMosib/n
Sulfhydric groups, mcmol/L

A 326,9 + 124

1.1 21 333,1£245
. 50 3243 + 144
2 17 2839+ 18,8
3 28 3146 £20,9
3.1 1 351,2 + 46,3
3.2 17 290,9 = 16,0

4335+ 18,9
4171+314
4405 + 23,5
460,0 + 37,8
4201 £21,4
369,2 + 38,1
453,0 £ 22,6

Mpumitku. ¥ — nue. Tabn. 1.
Notes. # — see Table 1.

3B’SI3KiB MiXXK IIMMU MOKa3HUKAMM CBITYUTh, 11O TPYITU
xBopux Ha CI' i HACT Bce X MaloTb Ie€BHi 0COOJIMBOCTI.
Tak, HagBHICTb 3BOPOTHOTO KOPEJISIIIITHOTO 3B’ I3KY Ce-
pEeIHBOTO PIiBHS MiX BMICTOM ILepyJorja3MiHy Ta
CyIbMriIpMILHUX TPYN BCTAHOBJIEHA JIUIIIE Y XBOPUX Ha
CL r, = —0,498, p = 0,021, Ta r, = —0,655, p = 0,029,
BimmoBimHo B migrpymax 1.1 ta 3.1. Tomi 9K y XxBopnx Ha
HACT takuit 38’5130k OyB BimcyTHiil: rs = 0,090, p =
0,538, Tar;=—0,093, p = 0,720, BinnoBinHo B miarpyrnax
1.213.2.

[IpuBepTae yBary Takox Te, IO L€l pe3ysbraT Kope-
JISLiAHOrO aHamizy OyB aHAJOTIYHUM MpPU MOPiBHSIHHI
noka3HuKiB ycix xBopux Ha CI' (1.1 3.1 miarpyrn) Ta Bcix
xBopux Ha HACT (1.2 1 3.2 minrpyn): y xBopux Ha CI' —
rs=-0,537, p = 0,002,; y xBopux Ha HACI" — r; = 0,045,
p=0,718.

TakuM ynHOM, T TpyIl xBopux Ha CI, Ha BimMiHY Bix
xBopux Ha HACI, xapakTepHuil B3a€EMO3B’SI30K MiX
BMICTOM IIEpyJIOTIIa3MiHy Ta CYJAbQTiZpUIbHUX TPYII,
110 MOK€ OYyTU BUKOPUCTAHO 151 MOAAJbIIOI PO3POOKU
KOMILIEKCY MapKepiB 1151 nudepeHLiaJbHOI JiarHOCTH-
KM 3a3HAQYE€HUX MATOJOTiYHUX CTaHIB.

Ax BizoMO, B yMOBax HOPMaJbHOIr0O OOMiHY PEYOBUH
iCHYIOTh TE€BHi CITiBBiZHOIIIEHHS aKTUBHOCTI OKPEMUX
depmenTiB AOC, 110 3a6e3neuye HeoOXiIHY cTallioHap-
HY KOHLIEHTPAalil0 HU3bKOMOJEKYJISIPHUX METa0OJIiTiB,
B TOMY YMCJIi paguKalliB KUCHIO, i 3aXMCT MeMOpaH Ta
IHIIWX CTPYKTYP KJIITUHU Bil MOIIKOMXKYIOYOI [Iii aKTUB-
HUX (hOPM KUCHIO.

CynepokcuaaucMmyTasa i KaTajaasa IiloTh y napi 3a aH-
TUOKCUAAHTHUM MexaHi3MoM. OIliHKa CHiBBiTHOIIIEHb
MiX aKTUBHICTIO LIUX CIIPSIKEHUX (PEPMEHTIB € IIIe OfI-
HUM 3 TIXOMiB A0 BMU3HAYEHHS IUCGYHKIII KOMIIO-
HeHTiB pepMeHTHOI AOC, a BUBYECHHSI KOPEISLiMHUX
3B’SI3KiB MixK HUMUW MOXEe OYyTU KOPUCHUM Y 3’sICyBaHHI

(1) 428

relations between these indicators shows that the
group of patients with SH and NASH nevertheless
have certain features. Namely presence of inverse
correlation between the average level of cerulo-
plasmin and sulfhydric groups was established only
in patients with SH: r; = —0.498, p = 0.021 and 1
= —0.655, p =0.029, respectively, in subgroups 1.1
and 3.1. While in patients with NASH such a link
was missing: rs = 0,090, p = 0.538 and r, = —0.093,
p = 0.720, respectively, in subgroups 1.2 and 3.2.

Notevorthy the result of this correlation analysis
was similar when comparing the performance of all
SH patients (1.1 and 3.1 subgroups) and all patients
with NASH (1.2 and 3.2 subgroups): in patients
with SH — r; = -0.537, p = 0.002; in patients with
NASH — ;= 0.045, p =0.718.

Thus, groups of SH patients, unlike patients with
NASH, were characterized by the relationship
between the content of ceruloplasmin and sulthy-
dric groups, which can be used to further develop-
ment a set of markers for the differential diagnosis
of these pathological conditions.

As far as is known there are certain specific AOC
enzyme activity ratio in a normal metabolism,
which provides the required stable concentration
of small-molecule metabolites, including oxygen
resi, and the protection of membranes and other
cell structures from the damaging effect of reactive
oxygen species.

In a normal metabolism superoxide dismutase
and catalase are paired on antioxidant mechanism.
Evaluation of correlations between activity of
these conjugated enzymes is another approach to
determining components of enzyme AOS dysfunc-
tion, and the study of correlations between them
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P0o3paxyHKOBi NOKa3HMKMK, L0 XapaKTepU3yIoTb CTaH AaHTUOKCUAAHTHOTO 3axuCTy, y xBopux Ha HAXKXN (M + m)

Table 8

Estimated parameters characterizing antioxidant status in patients with NAFLD (M + m)

F'pynu oGCcTeXEeHHS
Groups of survey

dakTop aHTUOKCUAAHTHOIO CTaHy, YM. O,
Factor of antioxidant status, conv. U

AKTMBHICTb KaTana3m / cynepokCuaamcmyTasmu
Catalase / superoxide dismutase

71 1544,1 + 138,2

1.1 22 1433,4 + 187,6
. 49 1591,5 + 181,1
2 17 2021,9 +295,8
3 29 1661,4 + 194,6
3.1 1 1501,4 + 309,0
3.2 18 1764,9 + 254,9

569,6 + 46,5
507,0 + 57,8
597,8 £ 62,1
504,7 £ 102,5
557,9 + 52,2
467,3 + 70,6
613,2 70,4

Mpumitku. ¥ — nue. Tabn. 1.
Notes. # — see Table 1.

(yHKIIOHATBHUX MOXJIMBOCTEUM peryisuii uux dep-
MEHTIB.

AHaui3 BiZIHOCHMX MOKAa3HMKIiB, 110 XapaKTepU3YIOTh
CHiBBITHOIIEHHS MiX CYNepOKCUIANCMYTa3010 Ta KaTa-
JJa3010 3 PO3PaxXyHKOM iHTErpajlbHOIo ITOKa3HUKa —
(pakTOpa aHTMOKCUAAHTHOTO CTaHy (Tab. 8) HE BUSIBUB
JIOCTOBIpHUX BiAMiHHOCTE# MiX 00CTeXXyBaHUMU I'pymia-
MU xBopux. [IpoTte cepenHi 3HaueHHS (haKTopa aHTHOK-
CHIIaHTHOTO cTaHy K y xBopux Ha CI, Ttak i Ha HACT
nepioi, OCHOBHOI I'pynM, OyJIM HUXYUMM, HiX B
migrpynax 3.11i 3.2 Ha 29 Ta 21 %, BinnmoBinHO.

BUCHOBKHA

1. 3a BiICyTHOCTI BigMiHHOCTell MiX NOKa3HUKaMU
CHiBBiAHOIIEHHSI MiX NEPBUHHUMM Ta MPOMiXKHUMU
MPOAYKTaMU MEPEKUCHOIO OKUJIEHHS JIiITiTiB, BUSIBJIEHO
nigsuieHHs BigHocHoro BMicTy 1K i OJIK y xBopux Ha
HACT, sxi 3a3Hanu pagialliiiHOro BILUIMBY, MOPiBHSIHO 3
xBopuMu 6e3 HAKXII i xBopnx Ha HACT, gki He Mmann
B aHaMHe3i pamialifiHoro BruiuBy. Lle Moxke OyTu mposi-
BOM $IK He3HauHoi akTuBalii rpoueciB I1OJI, Tak i mo-
PYILIEHHS MEPETBOPEHb MPOAYKTIB JIiMOMEPOKCHU ALl Ha
pi3HMX eTamax.

2.V onpomineHux xsopux Ha CI" Ha BiZMiHY Bim XBOpUxX
Ha CI sIKi He 3a3HaJIM pafiallifHOro BIUTMBY, TOPYIIIyBa-
JIach TIpONOpUiliHicTh MiX BMicToM mpoaykTiB ITOJI
130MPOITaHOJbHOI (pa3M MIMMIHUX eKCTPaKTiB KpPOBi, a
koediuienTn kopensauii Cripmena mixk CIT13 1 1K, a ta-
kox K i OJK He mepeBuUIllyBaaud MeX CepeaHiX 3Ha-
yeHb. B rpyni xBopux Ha CI, sKi 3a3Haiu pagialiiiHOTO
BrnBy, piseHb CIII3 OyB memio BUIIMM MOPIiBHSIHO 3
xBopumu Ha HACT.

3. HezanexHo Bim Toro, uu OyB pamialliiHUI BIUIUB y
aHaMHe3i, piBeHb NpoaykTiB OMDb y xBopux Ha HACT
OyB BuUIIM mopiBHSHO 3 xBopumu Ha CI, ame i

can be useful in clarifying the functionality of reg-
ulation of these enzymes.

Analysis of relative indicators of the ratio
between superoxide dismutase and catalase and
calculation of integral index — factor of antioxi-
dant status (Table 8) found no significant differ-
ences between the examined groups of patients.
However, average values of FAS in patients with
SH and NASH in the first, the basic group, were
lower than in subgroups 3.1 and 3.2 at 29% and
21%, respectively.

CONCLUSIONS

1. In the absence of differences of ratios between
the primary and intermediate products of LPO
increasing relative content of DC and ODC in
patients with NASH, which suffered radiation
exposure, was found compared with patients with-
out NAFLD and NASH patients, who had no his-
tory of radiation exposure. This may be a manifes-
tation of insignificant activation of lipid peroxida-
tion and disturbance of LPO products transforma-
tion at different stages.

2. Inirradiated SH patients, unlike SH patients with
no radiation exposure, the proportionality of LPO
products between the content of isopropanol phase
lipid extracts of blood was violated, and Spearman
correlation coefficients between CIDB and DC and
DC and ODC did not exceed the limits average val-
ues. In the group of patients with SH who suffered
from radiation exposure level CIDB was slightly
higher compared with patients with NASH.

3. Regardless of whether there was a history of
radiation exposure, the level of OMB products in
NASH patients was higher compared with patients
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BIIMiHHOCTi csArajv AOCTOBipHMX 3HAYe€Hb JIMILE Y
niarpyni HeonpoMmiHeHuXx xBopux Ha HACI cTocoBHO
2,4-muHITPOMEHINTIAPAa30HIB HENTPATBHOTO XapaKTepy.
CepenHi 3HaYeHHS TOKa3HMKA aKTUBHOCTI KaTajla3u y
rpynax xBopux Ha HACI Takox TmepeBuUIIyBalu
BiAmoBiaHi 3HayeHHs rpyn xBopux CI.

4. Cepenti 3Ha4yeHHS (DaKTOpa aHTMOKCUIAHTHOTO CTa-
Hy y xBopux K Ha CI, tak i Ha HACI, axi 3a3Hanu
pamialiiiHOro BIUIMBY, OyIM HUXYWMH, HIXK Y
BiAMTOBIAHUX MiArpymnax HEONPOMiHEHUX XBOPUX Ha 29
ta 21 %, BinmoBigHO.

5. HagBHicTh 1McMeTabO0IiYHMX MOPYIIEHb MOXE CIIPU-
SITU PO3BUTKY €HIOT€HHOI iHTOKCUKAIlii i TOrTUOJeHHIO
NaToJOriYHMX 3MiH y meviHui xBopux Ha HAXKXII Bin
CI' no HACT.
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with SH, but the difference reached significant
values only in the subgroup of non-irradiated
patients with NASH by 2,4-dinitrophenilhydra-
zones of neutral character. Mean values of catalase
activity in patients with NASH also exceeded the
corresponding values of SH patient.

4. The average values of the factor of antioxidant
status in patients with both SH and NASH sub-
jected to radiation exposure, were lower than in
the corresponding subgroups of non-irradiated
patients by 29 and 21%, respectively.

5. Existing dismetabolic disorders may contribute
to the development of endogenous intoxication
and deepening of pathological changes in the liver
of NAFLD patients from SH to NASH.
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