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KJIIHIYHE 3HAYEHHS HEAJTKOT'OJIBHOI 2KMPOBOI XBOPOBU
INEYIHKMU (orasa giteparypmu)

B cTatTi npefcTaBieHo aHani3 nitepaTtypHUX AaHUX, L0 y3aranbHIOTb 0COOAMBOCTI MEXaHi3MiB PO3BUTKY KNiHIYHMX
NposBiB Ta YCKNAAHEHb HEANKOroNbHOi XWpPoBOi XBOPoOM neyiHku. MokazaHa NpoBiAHA POJb iHCYNiHOPE3UCTEHT-
HOCTi, NOPYLIEHb XXMPOBOTO Ta BYIMEBOAHOIO 0OMiHiB, NEPEKMCHOTO0 OKUCHEHHA NiNifiB Ta aHTMOKCMAAHTHOTO 3aXUC-
Ty. KniHiYHe 3HaYeHHs HeanKorosbHOT XM1POBOT XBOPOOM NEYiHKN BU3HAYAETLCSA 3HAYHOIO KiNbKiCTIO KOMOP6ifHOT Na-
TOJIOTi1, NOPYLWEHHAM piBHOBArM B OCHOBHUX PEryNATOPHUX CUCTEMAX OpraHi3my.
KntouoBi cnoBa: HeasKkoroibHa J1poBa XBopoOa NeviHKM, MeTaboNiYHNU CUHAPOM, KNiHIYHE 3HAYEHHS.
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Clinical importance of the nonalcoholic fatty liver disease: a review

Literature data analysis summarizing features and peculiarities of clinical presentation, pathways and complications
of the nonalcoholic fatty liver disease is presented. The key role of insulin resistance, lipid and carbohydrate meta-
bolic disorders, lipid peroxidation and abnormal antioxidant defense system is described. Clinical importance of non-
alcoholic fatty liver disease is essential because of a widespread comorbidity and imbalance in the key regulatory

body systems.
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HeankoronbHa xupoBa xBopoba mnedinku (HAXKXIT)
SBJISIE CO0010 MpoOJieMy HE TiIbKM Cy4acHOI reraTo-
JIorii, ajie i Mae€ rjao0ajbHE 3HAYEHHS IJIs1 CTaHy 3/10-
pPOB’S JIIOAWHU, 110 3YMOBJIEHO $IK ii IMUPOKUM PO3TOB-
CIOMXKEHHSIM, TaK i HacJliAKaMU MporpecyBaHHs 1Ii€l ma-
TOJIOTi1 Ta PO3BUTKOM LIMPO3Y IEUiHKM, TenaToLeIo-
JISIPHOI KapLUMHOMM, I€4iHKOBOKJIITMHHOI HeJOoCTaT-
HocTi. Briepire moHATTS “HealKOTOJbHUI cTeaTorera-
TUT” OYyJI0 3aCTOCOBAHO Yy HayKoBili JiTepaTypi B 1980 p.
H. Ludwig o151 xapakTepuUCTUKM OKPEMOI HO30JIOTiYHO1
¢GopMU XPOHIUYHOIO ypaxkeHHSs TeUiHKM HEeBIpYCHOI He-
aJIKOTOJILHOI TIPUPOIM, IJIsI SIKOI XapaKTepHa >XXHUpoBa
JUCTpodis MeYiHKU i3 3amajbHO-HEKPOTUUYHUMU 3MiHa-
MM ii mapeHXxiMu Ta CTpoMU. B Halll yac 3aXBOpIOBaHICTb
Ha HAZXKXII pocsirna emigeMiuyHUX pO3MipiB: BUSIB-

Nonalcoholic fatty liver disease (NAFLD) is not
only a challanging issue of modern hepatology, but
has a global importance for human health due to
both its widespread and the consequences of the
progression of this disease with the development of
cirrhosis, hepatocellular carcinoma, and hepato-
cellular insufficiency. For the first time the term
“nonalcoholic steatohepatitis” was used in the sci-
entific literature in 1980 by H. Ludwig to charac-
terize individual nosological forms of chronic liver
disease of non-alcoholic non-viral nature, featur-
ing the fatty liver with inflammatory necrotic
changes of parenchyma and stroma. At present the
incidence of NAFLD reached an epidemic extent,
being diagnosed in about 20—30% of the adult
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JsgeTbest mpuoansHo y 20—30 % nopocioro HacesleHHs,
y 70—90 % ocib i3 oxkupiHHSIM ab0 IiabeTOM, a B CTPYK-
Typi 3aXBOPIOBaHb MEYiHKMU 3aiiHsIIa MPOBIAHI MO3ULIII.
3a MixHapoaHolo kiacudikauieo xsopobd 10-ro neper-
sy HAZKXTI Bxonuts 10 pyopuku “2KrpoBa xBopoba
nevinku” 3 mmdpom K76.0.

3rigHo 3 aHaizoM 260 ermigeMioToriYHIX JOCTIIKEHD,
3a janumMu MEDLINE, EMBASE, KokpaHoBchKoi 0i0-
JIIOTeKHU, 3BITHUX NOKyMeHTiB BOO3, 29 MiaH MelKaH-
HiB €BpoINy MalOTh XPOHiYHi 3aXBOPIOBAHHS MEYiH-
ku [1]. Y Pocii mommpenicte HAXKXII cximamae 27 %,
KOXHUI TPETiil Mali€eHT, 110 3BEPTAETHCS IO TeparieB-
Ta, NOTpeOye JiKyBaHHS AJ1s1 3a1100iraHHs PO3BUTKY Me-
taboniyHoro cuHapomMy(MC) Ta creaTto3y nediHkKu [2].
VY 24—88% xBopux Ha 1ykposuii giadber (LLJ1) BusBis-
I0Th NiabeTUYHi remaromnartii, cepel SKMX Halvacrimie
Tpamserbess HAXKXIT [3].

3axBOPIOBaHHSI MOYMHAETHCSI 3 PO3BUTKY CTEaTo3y, y
12—40 % XBOpHUX IATOJIOTIYHMII IPOLIEC MEPEXOIUTH Y
HACTyIHY CTalilo, 10 XapaKTePU3YEThCS PO3BUTKOM
cTeTorenarury i momipHoro ¢i6posy. ¥ 15-20 %
nauieHTiB 3 HeankorojbHUM cTteaTtorenatutom (HACT)
npotsaroM 20 pokiB opMYIOThCS BUpaXeHU (idpo3 i
nupo3 neviHku. bausbko 50 % XBopux 3 LIUPO30OM
nevinku Ha 111 HAXKXII npotsirom 10 pokiB momMuparoTh
Bij IeU4iHKOBOI HEAOCTATHOCTI Ta iHIIKUX YCKJIaJAHEHb, a Y
7 % niarHOCTYIOTh TeMAaTOLECIIONSIPHY KapuuHoMYy [4].
Pa3zom 3 Tum y 3HayHOi yacTuHU naiieHTiB 3 HAKXIT
CTeaTo3 HiKOJIM He MEePEXOIUTh Y CTallilo 3afajlbHO-HEK-
pOTUYHUX i PidpoTyHMX 3MiH. Lli gaHi gal0Th MigcTaBy
OPUITYCTUTU, 1O s iHAYKLIiT MEPeKUCHOT0 OKMCHEHHSI
ninigiB (ITOJI) moTpiOHa HASIBHICTh iHIIMX YUHHUKIB.

YunHukamu pusuky nporpecyBanHsg HAZKXII 3 pos-
BUTKOM cTeaTorenatuty i (idbpo3y BBaxXaloTbCsl BiK
crapmie 45 pokiB, oXxupiHHg (iHOZEKC MacHu Tiga —
IMT?>30), LIJI npyroro TuIry, apTepiajibHa TilepTeH3is
(AT), rinepTpuriilepuaeMis, a TaKOX BiTHOIIEHHS ac-
napratamiHoTpaHcdepasu (AcT) no anraHiHaMiHOTpaHC-
depas3n (AnT) Ginemre 1. loBeneHo, 110 B oci6 i3 HACI
y TOPiBHSHHI 3i CT€aTO30M MEeYiHKW TPOTHO3 31e0iJib-
1IOTO CepiO3HUM, 110 OOYMOBJIEHO BUCOKUM PU3UKOM
¢dopMyBaHHS LMPO3Y MEeUiHKU [5].

ITpouiec HakoMUWUYEeHHs TPUIJLIEPUAIB y TEUiHLi mpu
KUPOBit AucTpodii Oymab-sIKOI €TioJorii BKJIIOYA€E Hac-
TYIHi OCHOBHIi JIJAHKU: 30i/IbIIIEHHST HAAXOIKEHHSI BITbHUX
KupHuX Kucaot (BXKK); miaBuilieHHST CUHTE3y JIiMiaiB y
MITOXOH/IPisIX TeNaTOLMTIB; 3HUXKEHHSI aKTUBHOCTI OeTa-
OKVICHEHHSI JIiMiIiB Y MiTOXOHIPisIX TeMaTOLMTIB; YITOBiJIb-
HEHHS eJTiMiHAaLlil TPUTTILEPUIIB 3 TEUiHKU.

V naroreHesi HAXKDBII TpaguuiitHO po3risaaroTb ABa
etanu — nBa “momroBxu”. [lepmmit 00yMOBIEHUI TTO-

population, in 70—90% of people with obesity or
diabetes, and taking a leading position in the struc-
ture of liver disease. According to the International
Classification of Diseases of 10" revision the
NAFLD is in the column “fatty liver disease” with
K76.0 code.

According to analysis of 260 epidemiological stu-
dies through the data from MEDLINE, EMBASE,
Cochrane Library, and WHO reports the 29 mil-
lion people in Europe have chronic liver disease
[1]. In Russia the NAFLD prevalence is 27%,
where every third patient addressing to a thera-
peutist needs treatment to prevent the development
of metabolic syndrome (MS) and hepatic steatosis
[2]. In 24—88% of patients with diabetes mellitus
(DM) the diabetic hepatopathy, including the most
common NAFLD have been revealed [3].

The disease begins with the development of stea-
tosis. In 12—40% of patients the pathological pro-
cess evolves to the next stage, which is characterized
by a moderate development of steatohepatitis and
fibrosis. In 15—20% of patients with nonalcoholic
steatohepatitis (NASH) for 20 years a clinically
apparent fibrosis and cirrhosis appear. About 50% of
patients with cirrhosis of the liver against NAFLD
die within 10 years from liver failure and other com-
plications, and 7% are diagnosed the hepatocellular
carcinoma [4]. However, a significant proportion of
patients with NAFLD the steatosis never evolve to
the stage of inflammatory necrosis and fibrosis. So,
presumably some other factors are required to
induce the lipid peroxidation (LPO).

Age over 45 years, obesity (body mass index —
BMI> 30), diabetes type II, hypertension (HT),
hypertriglyceridemia, and the ratio of aspartate
aminotransferase (AST) and alanine aminotrans-
ferase (ALT) over 1 are the risk factors of NAFLD
progressing with the development of steatohepati-
tis and fibrosis. It was shown that in patients with
NASH compared to patients with steatosis the
prognosis was mainly severe due to the high risk of
liver cirrhosis developing [5].

The accumulation of triglycerides in the liver with
fatty degeneration of any etiology involves the fol-
lowing main elements: an increased ingress of free
fatty acids (FFA), increased lipid synthesis in hepa-
tocyte mitochondria, reduced activity of beta-oxi-
dation of lipids in hepatocyte mitochondria, slow
elimination of triglycerides from the liver.

The two stages i.e. two “bumps” are traditionally
considered in pathogenesis of the NAFLD. The
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PYILIEHHSIM BYIJIEBOAHOIO Ta JIiMimHOro oOMiHy. IHIyK-
TOpaMU Ta JOJATKOBMMHM YMHHUKAMU “IPYroro IMOII-
ToBXY”, 0 Tipn3BoanTh 10 HACI, po3risamaioTsh BIIJIUB
JIiKiB, HediumuT y i3Ki aHTUOKCUJIAHTIB, TOPMOHAJIbHUIA
nucoamanc. Ilpu 1bOMy BiI3HAYalOTh BUCOKY pPOJb
iHcyniHope3ucteHTHOCTi (IP) gk B rene3i HAXKXII, Tak
i HACI. HAKXII myxe gacto cymnpoBomkye MC, mipu
gkoMy IP € mpoBigHoto JlaHkolo [6, 7]. PoGouya rpymna
BOO3 (1998) Bu3Hama CKIaJOBUMU KOMITOHEHTAMM
MC HacTynHUI CMMOTOMOKOMILIEKC: BicliepalibHe (a0-
JTOMiHalbHE, ILEHTpaJbHE, aHApOimHe) oXupiHHSA, [P,
rinepiHCyiHEMis, TTOPYIIEHHST TOJIEPAHTHOCTI IO TII0-
ko3u abo LI apyroro tumy, apTepiajibHa TilepTeH3is,
TUCTiMineMisl, MOPYLIeHHsI reMocTasy, Tinepypukemis,
MikpoanbpoyMiHypis [8]. OcTaHHIM YacoM OYB BCTAaHOB-
JICHUI YiTKMI B3a€EMO3B’SI30K TIOpYIIEHb JilliIHOro Ta
BYIJIeBOJHOTO 00MiHYy, 3ymoBiaeHux 1P, i3 HAXKXII [9].
IP po3BUBA€ETHCS, TOTOBHUM YMHOM, Y M’SI30Bill i K1~
POBili TKAHMHAX, KJIiTUHAX MediHKU. [P X1poBoi TKAHUHU
3YMOBJIIOE TUCIIMiAEeMilo i TimepiHCYyIiHeMilo 3a paxyHOK
TiIpOJi3y TPUDIILEPUIIB KIITMH XUPOBOI TKAHWHU i
BuBiIbHeHHs1 BZKK. TP mopyiitye HanxoakKeHHs TJII0KO31
B KJIITUHU i, SIK HACJiIOK, IiACUIIOE JIMOIi3 Y KUPOBId
TKaHMHI, 110 B CBOIO YEPry CIPUYMHSIE IiIBUILEHHS Y
Kposi piBHs1 BZKK, ix akTHBHE 3axXOIIEHHS KJIiTUHAMU
nediHku. [Tpu nboMy rinepiHcyIiHeMisl CTUMYJIIOE CUHTE3
B2XK de novo i ogHOYaCHO rajbMye€ iX OKMCHEHHS, 1110
MNPU3BOAUTH 10 HAKOMUWYEHHSI B IelaToLMTax TPUIJIilie-
pudiB i (hopMyBaHHS XHUPOBOI AWMCTPOii LMX KITHUH.
3’IBUJIOCS PO3YMiHHS, 1O TiIBKW HaAMipHE HAKOMUYEH-
Ha B neviHi B2KK € HeoOximHo, ajge HeZoCTaTHHOIO
YMOBOIO /ISl BUHUKHEHHS “OKCUIATMBHOIO CTpecy”.
IIpoBeneHi nmocmimkxeHHST 3 BHMBUEHHSI ITaTOTeHE3Y,
€TioJIOTYHMX YMHHUKIB, Ta KJIIHIYHOT KAPTUHU MOKa3aJlu,
mo HAXKXII € xommmonentom MC [2], a gesiKi ZOCTigHN-
KM BBaXKalOTh JaHy MaTOJIOTiI0 YNHHUKOM po3BUTKY MC.
Y BIiANOBIIHOCTI 10 €TalliB MaTOreHe3y BUIUISIOTh
nepBuHHY Ta BTopuHHY HAZKXII. ITlpu nepBUHHINA
HAZKXII, xomm etionoriyHuMu ¢GakTopamMud € OXKM-
pinHs, LI apyroro Tumy, AUCimiaeMii, BUSBISIIOTh BU-
COKMI BMiCT TpumiIilepuidis, jginomnporeinis i BXKK y
KkpoBi i B meuiHui. HakonuuenHnsi B2KK y mnewiHmi
CIIpUSIE BHUCOKOMY pPiBHIO iHCYJIiHY B KpOBi, rimep-
iHCYJTiHI3MY, 110 CYTIpOBOMXKY€E oxupiHHg, LI npyroro
tuny Ta MC, € martoreHeTMYHUM (PaKTOPOM, OCKITBKU
iHcyJliH ctuMymtoe cuHte3 B2KK, Tpurniuepuais, a Ta-
KOX 3HIXYE Oeta-oknucHeHHst BXKK i eBakyaltito nimigis
3 meviHku. “IlepiiuM momToBXoM” TIpU TIEPBUHHOMY
Bapianti HAXKXITI € nakonuyenHss B2XKK B remarouurti.
BXK € BUCOKOpeaKTUBHUM CYOCTpaTOM IEpeKUCHOTO
okucHeHHs minmigiB (ITOJI). Ilatomoriuni 3MiHuM B

first one is due to disorders of carbohydrate and
lipid metabolism. The impact of drugs, lack of
antioxidants in the diet, hormonal imbalance are
considered the inductors and additional factors of
the second “bump” that causes NASH. In genesis
of both NAFLD and NASH the high role belongs to
insulin resistance (IR). NAFLD often accompanies
metabolic syndrome in which the IR is the leading
element [6, 7]. The WHO Working Group (1998)
recognized the following building blocks of MC
syndrome: visceral (abdominal, central, android)
obesity, IR, hyperinsulinemia, glucose intolerance
or diabetes mellitus type II, hypertension, dyslipi-
demia, impaired hemostasis, hiperurikemia, micro-
albuminuria [8] . Clear relationship of lipid and car-
bohydrate metabolism disturbances due to IR with
NAFLD was recently established [9].

IR develops mainly in muscle, adipose tissue and
liver cells. IR of the adipose tissue leads to dyslipi-
demia and hyperinsulinemia due to hydrolysis of
triglyceride fat cells and release of free fatty acides
(FFA). IR disturbes the influx of glucose into cells
and, consequently, increases lipolysis in adipose
tissue, which in turn leads to the increase in blood
levels of fatty acids and their active capture by liver
cells. Hyperinsulinemia at that stimulates the de
novo synthesis of fatty acids and simultaneously
inhibits their oxidation, leading to accumulation
of triglycerides in hepatocytes and their fatty
degeneration. Excessive accumulation of fatty
acids in liver is necessary but not sufficient for the
emergence of “oxidative stress”. Studies of patho-
genesis, etiological factors, and clinical presenta-
tion showed that NAFLD is a part of MS, but
some researchers consider this disorder as a factor
of MS [2].

According to stages of pathogenesis the primary
and secondary NAFLD are distinguished. In pri-
mary NAFLD when obesity, diabetes type 11, dys-
lipidemia are the etiological factors a high content
of triglycerides, lipoproteins and fatty acids in the
blood and liver is revealed. Accumulation of fatty
acids in the liver contributes to high levels of insulin
in the blood i.e. hiperinsulinism that accompanies
obesity, type 2 diabetes and metabolic syndrome is
a pathogenic factor, since insulin stimulates the
synthesis of fatty acids, triglycerides, and reduces
beta-oxidation of fatty acids and evacuation of
lipids from the liver. “The first impulse” in the pri-
mary version of NAFLD is the accumulation of
fatty acids in hepatocytes. FFA is a highly reactive
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nevinui npu HACIT nos’sa3ytoth 3 aktuBizaliero [TOJI
nopsi 3 TMPUIHIYeHHSIM (DYHKUiOHAJbHOI aKTUBHOCTI
cucteMn aHTHOKcuaaHTHOTO 3axucty (AO3) [10]. Lleit
MPOILIEC 3 YTBOPEHHSIM aKTUBHUX paayKasliB MIPU3BOIUTH
JIO MOIIKOMXKEHHS MITOXOHAPil i KIITMHHUX MeMOpaH.
HesBaxatouu Ha Te, o IP € onHMM 3 OCHOBHHUX Me-
XaHi3MiB PO3BUTKY AUCINigeMil, OesiKi MOCTiIKEeHHS
MOKAa3yl0Th, 1110 aKyMYJISILisl XKUPY B IEUiHIl MOXe OyTh
He3ajlexXkHUM (dakTopoM aucainigemii [11]. BBaxaloTb,
110 CTeaTo3 IMEeYiHKW iHOYKYy€E 3alajeHHsS B IeJiHLi,
noAioHe 10 3amnajeHHs XXKMPOBOI TKAHWHM MiCJIsI HAKO-
NMUYeHHs JHMmigiB B agumoumMTax. 3a lLeil mpolec
BiAMOBiAAIOTh OKUCHUM CcTpec Ta eHAOoIIa3MaTUYHUN
petukyaym [12]. Oznaku HAXKXII Big3HavaioTh y
10—15 % mroneii 6e3 KiniHIYHKUX TIposiBiB MC, 1110 MOXe
OyTH 3yMOBJIEHO CUMHAPOMOM HaaMipHoOi mpouidepalii
OakTepill y KUIIIEYHUKY YK auchiozom [13].

I'imokcist, TokcuHM, iH@eKIil Ta iHIi (paKTOpU TaKOX
HEraTUBHO BIUIMBAIOTh Ha €HIOIUIA3MAaTUIHUIN PETUKY-
JIyM, 1110 CYIPOBOXYETHCS HAKOMUYEHHSIM HE3rOpHY-
THUX i HETTpaBUJIbHO 3rOpHYTUX OijKiB [ 14, 15]. Y nporpe-
cyBaHHi HAZKXII no creatorenatury, pioposy i uuposy
MEeYiHKM He3’sICOBaHa POJIb MEPCUCTYIOUNX IeIaToOTPOII-
HUX iH(peKIit — uuToMerajioBipycy, BipyciB Emmmreiina-
bapa, reprieBipyciB, TOKCOILTIa3MU.

MopdonoriuHa xapaKTepUCTUKA TOCIiIOBHUX €TalliB
PO3BUTKY XKMUPOBOI MEUiHKU MiAPO3ALISIETHCS HAa:

1) cTeaTo3 — mepeBakKaHHS KUPOBOi nUCTpodii remaro-
IIUTIB HaJ yciMa iHIMMMU MOP(OJIOTIYHUMHU 3MiHAMU;
2) cTeaTtorenatTuT — BUpaXeHi 3amajbHi iH(iIBTpaTH
SIK Y CTPOMi, TaK i B TapeHXiMi 3 ocepeIKOBUMU HEKPO-
3aMU;

3) creatoibpo3 — mepeBakaHHsI (PiOpPoO3y MOpTaTBLHOL
CTpOMH, ajie 0e3 IMOPYIIeHHS JOJIOBOI CTPYKTYPH;

4) creaToLMpO3 — TMOPYIIEHHS OOJBbOBOI CTPYKTYypH
nevinku [16, 17].

Kpurepissmu miarHozy HAXKXII € mani myHKuiiHOI
bioncii (ckupoBa aucTpodiss mediHKM ado 3amasibHi
3MiHM, TTOAIOHI 10 aJTKOTOJILHOTO TeMaTUTY), BiICYyTHICTh
BXXMBaHHSI aJIKOTOJIIO B TeMaTOTOKCUYHUX 103aX, BIACYT-
HICTb iHIIIO1 TaToJIorii meviHnku [18].

Hiarno3 HAXKXII nependayae, 1110 HAKOTTMYEHHS XU~
pYy B TeUiHIli nepeBUIlye 5 % Macu rernaronuTiB (3riqHo
3 pekomeHaauissMmu ASSLD — AMepuKaHCBHKOI acolliallii
3 BUBYEHHS XBOPOO MEUiHKM), a BXXMBAHHS aJIKOTOJIIO He
nepeBuiiye 20 r Ha 100y 11 4o0BiKiB Ta 10 r Ha 100y
IUJIsI XKiHOK.

CyuacHi Bi3yanizalliliHi METOIMKH, IO BKJIIOYaIOTh
yabeTpa3BykoBe gochiimkeHHs (Y3]1), KOMIT I0TepHY TO-
Morpadito, Ta MarHiTHO-pe30HaHCHY ToMorpadito, Ta-
KOX Tal0Th MOXKJIMBICTb BUSIBUTH CT€aTO3, SIKIIO 3ajy-
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substrate of lipid peroxidation (LPO). Pathological
changes in the liver in NASH are associated with
activation of lipid peroxidation along with the sup-
pression of the functional activity of antioxidant
protection (AOP) [10]. The process of formation of
active radicals causes damage to mitochondria and
cell membranes. Despite the fact that IR is one of
the main mechanisms of dyslipidemia, some stud-
ies suggest that accumulation of fat in the liver may
be an independent factor for dyslipidemia [11]. It is
believed that steatosis induces inflammation in liver
similar to inflammation of adipose tissue after lipid
accumulation in adipocytes [12]. Signs of NAFLD
are noted in 10—15% of people with no clinical
manifestations of MS that can be caused by a syn-
drome of excessive proliferation of bacteria in the
gut or dysbiosis [13].

Hypoxia, toxins, infections, and other factors
also affect the endoplasmic reticulum, accompa-
nied by the accumulation of non-folded and mis-
folded proteins [14, 15]. In NAFLD progression to
steatohepatitis, fibrosis and cirrhosis the role of
persistent hepatotropic infections — Cytomegalo-
virus, Epstein-Barr virus, Herpesviruses, Toxo-
plasma is unexplained.

Morphological characteristics of consecutive stages
in the development of fatty liver is divided into:

1) steatosis — the predominance of fatty dystrophy of
hepatocytes over all other morphological changes;
2) steatohepatitis — expressed inflammatory infil-
trates in the stroma and in the parenchyma with
focal necrosis;

3) steatofibrosis — prevalence of portal fibrosis of the
stroma, but with no damage of lobular structure;

4) steatocirrhosis — damage of lobular structure of
the liver [16, 17].

Criteria for NAFLD diagnosis are: biopsy data
showing a fatty dystrophy of liver or inflammatory
changes similar to alcoholic hepatitis in the
absence of alcohol hepatotoxic doses, absence of
other liver disease [18].

The NAFLD diagnosis is relevant if the fat accu-
mulated in a liver is >5% of hepatocyte mass (accor-
ding to the American Association for the Study of
Liver Diseases — ASSLD), and alcohol consump-
tion does not exceed 20 g per day for men and 10 g
per day for women.

Modern imaging techniques, including ultra-
sound (US) investigation, computed tomography
and magnetic resonance imaging, also make it pos-
sible to detect steatosis if the pathological process
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yeHo Oinbine 1/3 meuinku [19]. Tlpu Y3/ BUSBISAIOTH
XapaKTepHe I JKUPOBOTO TeNaTo3y 30iIbIIEHHS €XO-
TeHHOCTI MapeHXiMU Me4YiHKU IOPiBHSIHO 3 KipKOBOIO
peyoBHHOI0 HUPKU. Ha 11IbOMY I'pyHTYETBCSI OOUYMCIEH-
HsI TenaTopeHajabHOro iHaekcy [20], mo Mae mpsMuii
JIOCTOBipHUII 3B’SI30K i3 CT€aTO30M 3a JaHUMM Oiorcii
(r=0,820; p<0,0010) [21].

IIpn BcTaHOBIEHHI KJIHIYHOTO JiarHO3Y, OCKIiJbKHU
KJIiHiKO-JTaOOpaTOpHi Ta yJabTpacoHorpacdiyHi 03HaKU aJ-
KOTOJILHOTO i HEaJKOToJIBHOTO CTeaTo3y Ta CTeaTorerna-
TUTY Oy*Ke CXOXi, OCHOBHE 3aBIaHHS MOJIATAE y BU3HA-
YeHHI eTioJIOriYHOTO YMHHHMKA 3axXBopioBaHHsI. O0OB’s3-
koBuM Kputepiem aiarHo3y HACT € BincyTHICTb BxXKBaH-
HSI aJKOTOJII0 B TEIAaTOTOKCHMYHMX J03aX, TOOTO imeH-
tndikamigs HACI rpyHTyeThCcsT Ha BU3BHAYEHHI HEeTeImaTo-
TOKCUYHOI 103U. BcTaHOBIIEHO, 1110 BXMBaHHS aJIKOTOJIIO
TMPU3BOJIUTH 10 PO3BUTKY XXMPOBOI iH(bIIbTpallil MeYiHK1
piauie, HixK OXKMpPiHHS, XBOPOOU KOBYOBUBIAHUX LIUISIXiB,
IP, mpuiiom meBHMX JTIKApChKUX TIpenapaTis [22].

OO0’eKTMBHMMM MapKepaMM XPOHIUHOI aJKOTOJbHOIL
IHTOKCHUKaIlii BBaXalOTbCS pPe3yJIbTaTU J1aOOpaTOPHUX
JMOCJiIKeHb: IiABUILEHHS aKTUBHOCTI B KpOBi rama-
rnytaminTpancrentraasu (I'TT); migBuimeHHS B KPOBi
IgA; 30inbIIeHHS CcepemHbOro 00’€MY EPUTPOILMTIB;
MiaBUILEHHS B KpoBi AcT, 110 MepeBUIyE aKTUBHICTh
AnT, ninBuIIeHHS B KpoBi TpaHCcdepuHy. J11s1 aaKOroJib-
HOIrO CTeaTorernaTUTy XapakKTepHUM € CHiBBiJIHOLIEHHS
piBHiB AcT/AnT Ginbiie 2 [23, 24]. Jlo HaiiyacTilIMX Jia-
0opaTOpHUX IIOPYIIEHb IMPU TOKCUYHOMY YpasKeHHS
MEYiHKM aJKOroJeM HaJAeXXUThb MiABUILIEHHS aMiHOTPaHC-
depas y KpoBi ITpy BUNIepeKyBaIbHOMY 3pocTaHHi AcT,
JIy>XHOi (pocaTa3u Ta JOCTOBIPHO BUIL HixXK Y XBOPHUX i3
HACT noxa3nuku rinep6itipyoinemii [25].

MopddoioriyHi 3MiHM NEYiHKU Y XBOPUX 3 HEAJIKOTOJIb-
HUMHU Ta alKoroabHUMU ctearorernatutamu (ACI) ma-
IOTh 0araTo CIJIbHOIO, MPOTE CTYIiHb iX TSKKOCTI MpHU
AJIKOTOJIbHIN KUPOBili XBOPOOi MEUiHKKU OibII BUpaXKe-
Huit. KpiMm Toro, skino mist HACI xapakrepHilia giMgpo-
nuTapHa iHdineTpanig, To mig ACIT — neiikoumTapHa
iH(pinbTpallisg MOpTaIbHUX TPAKTIB i OCepelKiB HEKPO3Yy.
ITpukMeTHOIO PHUCOIO CTEATO3y MPU ATKOTOJIBHOMY ypa-
JKEHHI € oro nepeBakaHHSI B EPUBEHYISIPHIM 30Hi.

TomoBHoI0 KiIiHiYHOIO ocobmmBicTio HACI € Hepinko
oe3cuMmnToMHuit nepebir. OCHOBHMM KpPUTEPIEM Hali-
yacTille CTaE CKpUHIHIOBa iHCTpyMEHTaIbHO-1a00paTop-
Ha AiarHOCTMKA Mali€HTIB 3 CYIMyTHHOIO MATOJOTIEI0 Cep-
LIeBO-CYIMHHOI cucTeMM (illleMiuHa XBopoba ceplis, ap-
TepiajbHa TiMepTeH3is1), MaToJOTIEI0 JKOBUOBUBIIHOI CHUC-
TeMUu (3KOBUHOKaM’sIHa XBOpo0Oa) i XBOpMX, IO CTpakaa-
I0Th Ha €K30I€HHO-KOHCTUTYLiiHe OXUPiHHS [26]. Ac-
TEHIYHWI i TUCTIETICUIHUI CUHIPOMU (IITBUIKA BTOMITIO-

involved more than 1/3 of the liver [19]. Ultra-
sonography shows an increase in echogenicity of
liver parenchyma compared with kidney cortex
that is characteristic for fatty liver. This is the basis
for calculation of hepatorenal index (HRI) [20],
which has a direct reliable relationship with steato-
sis according to biopsy (r=0.820; p<0.0010) [21].

As clinical-laboratory and ultrasonographic
signs of alcoholic and non-alcoholic steatosis and
steatohepatitis are very similar, so the main task in
establishing the clinical diagnosis is to determine
the etiological factor of the disease. Mandatory
criteria for the diagnosis of NASH is no alcohol in
the hepatotoxic doses, i.e. identification of NASH
is based on the definition of non-hepatotoxic dose.
It was found that alcohol consumption less com-
monly leads to the development of fatty liver than
obesity, biliary tract diseases, IR, or intake of cer-
tain medications [22].

Objective markers of chronic alcohol intoxication
are the results of laboratory tests i.e. the increase in
blood activity of gamma-glutamyl transpeptidase
(GGT), levels of IgA, transferrin content, increase
in the average volume of red blood cells, elevated
AST levels exceeding the ALT activity, and elevated
transferrin concentration in blood. Alcoholic steato-
hepatitis is characterized by an increased activity of
alkaline phosphatase and aminotransferase levels
with a ratio of AST / ALT more than 2 [23, 24].
Toxic liver injury is usually followed by the amino-
transferase elevation (more pronounced for alkaline
phosphatase and AST) and significantly higher hy-
perbilirubinemia than in patients with NASH [25].

Morphological changes in the liver of patients with
alcoholic and nonalcoholic steatohepatitis have
much in common, but the severity degree in alco-
holic fatty liver disease is more pronounced. In addi-
tion the leukocyte infiltration of portal tracts and foci
of necrosis are characteristic for alcoholic steatohep-
atitis, whereas the lymphocytic infiltration for the
NASH. The distinguishing feature in alcohol-indu-
ced steatosis is its dominance in perivenular area.

The asymptomatic course is often a main clini-
cal feature of NASH. The instrumental and labo-
ratory diagnosis of patients with concomitant dis-
eases of the cardiovascular system (coronary
heart disease, arterial hypertension), biliary sys-
tem diseases (cholelithiasis) and patients with
exogenous-constitutional obesity is often the
essential criterion for screening [26]. Asthenic
and dyspeptic syndromes (fatigue, weakness,
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BaHICTh, CJIAOKICTh, a TAKOX MepPiognYHA TKKIiCTh, IUC-
KoM@OpT y MpaBoMy i JiBoMy Tiapedep’i, 1110 He MaloTh
YiTKOTO 3B’SI3KY 3 OyIb-IKMMU ITPOBOKYIOUNMU (haKTOpa-
MM) BaaeTbes BusBUTU Y 30 % maiiieHTiB, Ta il TO Judle
Mpy TIPUIIUTBHOMY ONMUTyBaHHi. Ilpu Buxomi y 1mpo3
MEeYiHKM BiAMIYalOThCS 3pOCTalOYi AUCHENCUYHI CKapru,
CBepOiXK 1IKipU, >KOBTSIHULISI, O3HAKW TOPTaJbHOI Tinep-
TeH3ii, Mai me4yiHkoBi 3Haku. Ha 11iboMy eTari y TpeTuHU
XBOPUX BiAMIYa€THCS 3HMKEHHS M’SI30BOI MacH, 1110 BaX-
KO pO3Mi3HaTy yepe3 OXUpiHHS. BaxkauBuMM AJis1 BCTa-
HOBJICHHSI BIpHOI €TioJIOril 3aXBOpPIOBAaHHSI € aHaMHEC-
TUYHI JaHi: 3B’SI30K I1e0I0Ty 3aXBOPIOBAHHS 3 MPUIOMOM
Oyab-sSIKMX JIiIKapChbKUX 3aC00iB; MOXKJIMBOIO FeMOTpaHC-
dy3iero, orepaTMBHUM BTPyYaHHSIM (110 BUMArae BUKJIIO-
YeHHsI BipyCHOTO TeTaTUTY); ITOAOPOXK y CXimHi KpaiHu
(roctpuii renatutT E); HasgBHICTh AEKiIBKOX 3aXBOPITUX
cepell 6JIM3bKOTO OTOYEHHS (U1 TrchepeHIIiaabHOI Tiar-
HOCTHUKH 3 iHDEKUiHHUM 3aXBOPIOBAHHSIMM, B TOMY YHCJTi
MaJsIpi€lo, JISMIIIMaHiO30M); eITi300M iHTeHCUBHOI iHCO-
JIsuii (SIK MpoBoKaTopa Je0I0Ty ayTOiMyHHOTO TeTaTUTy).
IIpu k71iHiKO-JTabopaTOpHOMY TOCJIIIKEHHI MAILIEHTIB i3
HACT BugsstoTh ninBuineHHs TpaHcamiHaz (AcT, AnT)
He OiJTbIIIe HiX y 3 pa3u y MMOpiBHSAHHI 3 HOPMAJTLHUMU 3Ha-
YeHHSIMM, MOXYTh BiMiyaTHUCS TirepOilipyOiHeMis, Tmi-
BUILEHHS JIy>kKHOI ocdarazu ta/ado I'T'T, mo, 3a3Buyai,
He TepeBUIIYE HOpPMaJlbHi 3HaYeHHs y 2 pasu. IIpu BU-
COKiil aKTMBHOCTI TpaHcamiHa3 HEOOXiTHO BUKJIIOUUTU
BipycHe, TOKCUUYHE, ayTOiIMyHHE ypaxkeHHs nediHku. Bu-
paXkeHWIi CUHIPOM XOJIECTa3y MOXE PO3BUHYTHUCS B pe-
3yJIBTaTi TOKCUYHOTO TeIIaTUTY, a TAKOXK IIEPBMHHOTO CKJIe-
PO3YIOUOr0 XOJAHTITY, IEPBUHHOIO OiliapHOIro LIUPO3Y I1e-
yiHku. [Te4iHKOBO-KITITUHHA HEIOCTAaTHICTh PO3BUBAETHCS
JIMIIIE Ha Mi3HiX cTamisx (popMyBaHHS LIMPO3Y MEYiHKU.
ITpu Y31 ouiHIOIOTH BUPaXKEHICTh rernaroMeraiii, Ha-
SIBHICTh T (Y3HOI HEOTHOPITHOCTI ITApeHXiMU TTeUiHKH,
HEYiTKiCTb CYIMHHOTO MaJllOHKa, HasIBHICTh 3aTyXaHHS
YJIBTPa3BYKOBOTO MpoMeHs. OnHavye BKa3aHi O3HAKU He
€ crneur@iyHuMu. BaxauBy poJib IpU OLHII COHOT-
padiyHKMX 03HAK BiABOASITh BUSIBJIEHHIO O3HAK MOPTaib-
HOI rinmepTeH3ii. 3a J0MOMOro e3ogaroracTpoayoje-
HOCKOIIil BUKJIIOYAIOTh BAapUKO3HE PO3IIMPEHHS BEH
CTPaBOXOMY, 1110 XapakTepHe w1 TpaHcdopMmauii HACT
y umnpo3 nevinku. Takum ymHoM, giarHo3 HACI mMox-
JINBO BCTAHOBMTHU JIMIIIE 3 YPaXyBaHHSIM BChOT'O CIIEKTPY
KJIiHiKO-7Ta00paTOPHUX Ta iIHCTPYMEHTAJTbHUX 3HAXiTOK.
T'icTonoriuHe mocaimXeHHs 3aiiMae Micle “30J10TOTo
crangapry” miarHoctnku HACT, ane cimim KoHCcTaTyBaTH,
IO B PYTUHHII TacTPOEHTEPOJIOTIUHIl MpaKTUIli BOHO
BUKOHYETHCS HevacTto [27].
Takum ynnom, HAZKXIT nos’sa3ana 3 1P, atepockiie-
po3oM i MC [28], a ToemHaHHS IBOX Ta OiJIbIIIe HO30-

weight and periodic discomfort in the right and
left subcostal area, with no clear connection to
any triggers) can be detected in 30% of patients
only within a target inquiry. The outcome to cir-
rhosis is marked by an exacerbating dyspeptic
complaints, itching, jaundice, signs of portal
hypertension, and minor liver symptoms. At this
point in 1/3 of patients the muscle mass is de-
creased, which is hard to recognize due to obesi-
ty. Data of medical and life history are critical to
establish the true etiology of the disease: the rela-
tionship of disease debut with taking of medica-
tions, possible blood transfusion, surgery (which
requires exclusion of viral hepatitis), traveling in
eastern countries (acute hepatitis E), presence of
several ill individuals among the neighboring
environment (for differential diagnosis of infec-
tious diseases, including malaria, leishmaniasis),
an episode of intense insolation (as provocative
debut autoimmune hepatitis).

Clinical and laboratory study of patients with
NASH exhibit the increased indices of amino-
transferases (AST, ALT) not more than 3 times
compared with normal values, hyperbilirubinemia,
increased ALP and/or GGT, which usually does
not exceed normal values by 2 times. High
transaminase activity needs to exclude the viral,
toxic, or autoimmune liver disease. Severe cho-
lestatic syndrome may develop as a result of toxic
hepatitis and primary sclerosing cholangitis or
otherwise of primary biliary cirrhosis. Hepato-
cellular insufficiency develops only at later stages
of liver cirrhosis.

Ultrasound investigation provides the assay of
extent of hepatomegaly, presence of diffuse hetero-
geneity of liver parenchyma, blurred vascular pattern,
presence of an ultrasonic beam attenuation. But
those signs are not specific. Important role in assess-
ing the sonographic features belongs to allocating
signs of portal hypertension. The varicose veins of the
esophagus, which is typical for the transformation of
NASH to cirrhosis can be excluded with esopha-
gogastroduodenoscopy. Thus, the diagnosis of
NASH can be set only including the entire spectrum
of clinical, laboratory and instrumental findings.

Histological study is recognized as a “gold stan-
dard” for NASH diagnosis, but it should be noted
that it is rarely performed in a routine gastroen-
terological practice [27].

Thus, NAFLD is related to IR, atherosclerosis
and metabolic syndrome [28], and the combina-
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JIOTIYHUX (DOPM Y OTHOIO MAIliEHTa HEraTUBHO BILJIMBAE
Ha mepeOir maroJiorii BHACAiA0K (popMyBaHHS TaK 3Ba-
HOTO CUHJIPOMY B3a€EMHOTO 00TsKeHHS. Oxupinus, LI
JIPyroro TUITY Ta TiMepiliaeMis OKpeMo UM B TOETHAHHI
HaiyacrTile cnpuIrnHsIoTh po3BUTOK HAZKXII, ocKijb-
KM BCi 1Ii TIaTojioriyHi ctaHu ob6’eaHye cuHapom IP. 3a
JaHMMU aBTOMNCiit momepnux, xBopux Ha LIJI apyroro
tuny, HAXKXII BusiBnieHa y 65,5 % BunanukiB, 30KpeMa
creato3 — 24,6 %, creatorenatut — 37,3%, $idbpo3 —
3,6% [29]. IIpumyckaioTh, 110 IPOATEPOTeHHUI CUPO-
BaTKOBUI Mpo@iiab, IKWUi1 3a3BUYAil CITOCTEPITa€ETHCS B
oci0 i3 cTeaTorenaro3oM (HU3bKUI piBeHb XOJIECTEPUHY
JIIMOTIPOTEiHIB BMCOKOI IIIJIbHOCTi, BUCOKUI pPiBEHb
TpUrIiLepuaiB i anoainonpoteiny B-100, npiOHi minbHi
YAaCTKHM JIITOTIPOTEiHIB HU3BKOI IIJILHOCTI), YaCTKOBO
BimmoBinae 3a e 38’5430k [30]. OTpuMaHi qoka3u HasiB-
HOCTI MPSIMOTO MaTOreHeTUYHOTO JIAHIIoTa MiX CTeaTo-
30M MEYiHKM i AucinigeMiero, a gajai — aTepocKiepo-
3oM. KiiHigyHe 3HaUYeHHS LILOTO 3B’SI3KY MOJISITAE Y 3HU-
KeHHi (yHKIiOHAAbHOI aKTUBHOCTI TeMaTOLMTIB i
TpaHcdopMmallii cTeaTo3y MeYiHKY B CTeaTOreIaTuT, a Ta-
KOX Yy 3HAYHOMY IIPOTPeCYBaHHI aTepOCKIEPOTUIHOTO
ypaxeHHsl cyauH. Pe3ynabraTé OCTaHHIX OOCHiIXEHb
CBimUaTh Mpo 30iJbLIEHHS YaCTOTU CEPLEeBO-CYIMHHUX
YCKJIaTHEHDb B 0Cib i3 )upoBoto nevinkoro [31]. ITinBu-
ILIEHHS PiBHS XOJIECTEPUHY B CHUPOBATLi KPOBi BiZHO-
CUTBCS 10 (PpaKTOPiB pU3UKY PO3BUTKY CEPLIEBO-CYINH-
HUX 3aXBOpIOBaHb, a CT€ATO3 IEYiHKU € MPEAUKTOPOM
CceplUeBO-CYAMHHUX oAl [32].

IlikaBi gochigkeHHsI MO BUBYEHHIO B3aEMO3B’SI3KY
mix HagBHicTio HAXKXII Ta cepeaHbol0 TOBLIMHOIO
iHTUMU KapoOTMAHUX apTepiii. byio BcraHoBIEHO, 110
nauieHT 3 HAZKXIT matoTh 30i1bIIEHY TOBIIUHY iHTH-
MU JaHUX CyIUH Y IIOPiBHSIHHI 3 TTalliEHTaMM KOHTPOJIb-
HOI TpyIlu 3 BiJICYTHICTIO CTE€TO3Y, IO € AOCTOBIpHUM
MapKepoM CYOKIiHiuHOro arepockiaeposy. CkepoBaHe
BUBYEHHS Ta MeTaaHasi3 7 mepexpecHUX AOCTiIKeHb 3a
yuacTio 3497 nauieHTiB NiATBEpAWIM, 1110 AiarHOCTOBA-
Ha 3a mannMu Y3J HAXKXII acomiiioBana 3i 30imbIie-
HOIO TOBIIMHOI iHTUMM KapOTUIHUX apTepiii Ta Ha-
SIBHICTIO KAapOTUIHMX aTePOCKIJIEPOTUYHUX OJISIIOK, a
piBHi AnT i I'TT 4iTKO KopeatoBaiu 3 TOBLIIMHOIO Kapo-
tuaHux aptepiit (p<0,00006) [33]. JocaigHukaMu GyJ10
3alpOMOHOBAHO BHMKOPMCTOBYBAaTU TOBILIMHY iHTUMU
KapOTUIHUX apTepiil 3 AiarHOCTUYHOIO METOIO y IaHOl
rpynu Nali€eHTiB.

HocnimxeHHst, npoBeaeHe y IlIBeuii, mokaszajno, 110
HACT (ne crearo3) OyB acoliiiifoBaHU# 3 MiABUILEHOIO
3aXBOPIOBAHICTIO “Bifl yciXx MpUYMH” i Bil CepleBO-CY-
JTUHHUX 3aXBOPIOBaHb, 30KpemMma, cepeid Malli€HTiB i3
HAXKXII, gxi criocrepiranmuch npotsiroMm 21 poky [34].

tion of two or more nosologic forms in one patient
has a negative impact on the course of diseases as a
result of the formation of the so-called syndrome
of mutual exacerbation. Obesity, type 2 diabetes
and hyperlipidemia separately or mutually often
result in the development NAFLD because all
these pathological conditions integrates the IR
syndrome. According to autopsiy of deceased
patients with type 2 diabetes the NAFLD was
detected in 65.5% of cases, in particular the steato-
sis — in 24.6%, steatohepatitis — in 37%, fibrosis —
in 3.6% [29]. It is believed that proatherogenic
serum profile which is commonly observed in
patients with steatohepatosis (low HDL choles-
terol, high triglycerides and apolipoprotein B-100,
small dense LDL particles) is partly responsible for
this relationship [30]. There is an evidence
obtained of the direct pathogenetic chain between
steatosis and dyslipidemia, and then — atheroscle-
rosis. The clinical significance of this relationship
lies in reducing of functional activity of hepato-
cytes, transformation of hepatic steatosis to steato-
hepatitis, and a significant progression of athero-
sclerotic vascular lesions. Recent studies show an
increase in frequency of cardiovascular complica-
tions in patients with fatty liver [31]. Increasing the
level of cholesterol in blood is one of the risk fac-
tors for cardiovascular disease with hepatic steato-
sis being a predictor of cardiovascular events [32].

In studies of the relationship between the
NAFLD and average thickness of carotid artery
intima it was found that patients with NAFLD
have an increased intimal thickness of these vessels
compared with patients in the control group who
did not have steatosis that was a reliable marker of
subclinical atherosclerosis. Targeted studies and
meta-analysis of seven crossover studies involving
3497 patients confirmed that NAFLD diagnosed
by ultrasound was associated with an increased
carotid artery intimal thickness and presence of
carotid atherosclerotic plaques. Levels of ALT and
GGT at that clearly correlated with the thickness
of carotid artery wall (p<0.00006) [33]. Resear-
chers have proposed using the carotid artery inti-
ma thickness for diagnostic purposes in this group
of patients.

The research conducted in Sweden showed that
NASH (not steatosis) was associated with an in-
creased “all-cause” morbidity and morbidity from
cardiovascular disease, particularly in patients with
NAFLD that were observed for 21 years [34]. The
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Excrieptu BOO3 minkpeciooTh, 1110 MepBUHHA Ta BTO-
pUHHA MpodilakTuKa CepLEeBO-CYIMHHUX 3aXBOPIOBAHb
yepes Aito Ha (paKTopy pU3UKY J03BOJIUTD MOMIEPEIUTH 10
80% cmepTeli Bil aTepOCKICPOTUYHUX 3aXBOPIOBAHb CEP-
LI, MO3KOBOIO iHCYJBTY, LiyKpoBoro miadetry [31]. B
KJIiHiYHOMY JochimKkeHHi y nmauieHTiB i3 HAXKXII ta Bu-
COKMM Kap/1ioBacKy/JISIPHUM PU3UKOM MPU KOMOIHOBaHO-
MY BUKOPHCTaHHi aTOpBAaCTaTUHY Ta YPCOAE30KCUXOIEBOL
KUCJIOTH OyJIO0 MOKa3aHe JOCTOBIpHE IMOKpAILEHHS ITO-
Ka3HUKIB JIiMiJHOrO Ta BYIJIEBOJHOTO OOMiHiB, HOP-
Matizanist pyHKIIIOHaIBbHOI aKTUBHOCTI MEYiHKH, TTiIBI-
ILIEHHSI PiBHSI aIUIIOHEKTUHY Ha T 3HMXKEHHSI CTYHEeHS
BUpaxKeHOCTi cTeaTo3y nediHku [35]. IcHye aymka, 110
aIUIOHEKTUH pa3oM i3 BicLEpaJbHUM OXUPIHHSAM Bili-
rpae TpoBigHYy poib y dopmyBanHi HAXKXII, mpu mbomy
Ha 3MiHU X MTOKA3HUKIB CYTTEBO BIUIMBAE TeHETUYHUI
YUHHUK — aneib G y noixiMopdHomy reHi ADIPOR1 [36].

MOHITOPUHTOBI HOCTIAXKEHHSI B 0Ci0, SIKi mocTpaxkaa-
mm BHachimok aBapii Ha YAEC, moxkasamm, mo y
nauieHTiB i3 cteaTo3oM neviHku Ta HACI yacTto Bu3Ha-
YalThCs MiABUILEHHS apTepialbHOTO THMCKY, Timep-
TOHIYHA XBOpoOa, illleMiuHa XBopoOa ceplisl, XpOHiuHa
HEJOCTaTHICTh MO3KOBOT'O KPOBOOOITy, aTepOCKJIEPOTHY -
He YpaXkeHHSI CyIMH ToJIOBHOro Mo3Ky. I1pu nomnmiepor-
padiyHOMY JOCTiAXKEHHI CyANH MeYiHKU OyJ10 BUSIBIEHO
3HAYHE 3HMKEHHSI KPOBOTOKY Y 3arajibHiil Me4iHKOBii
aprepii, 3MeHILEeHHS 11 AiaMeTpy, a TaKOX PO3LIUPEHHS
HIKHBOI TTOPOXKHUCTOL BeHU [37]. 3HMKEeHHST KPOBOTOKY
B MEYiHIIi TPY PO3BUTKY CTEaTO3y OYyJI0 ITOKa3aHO B €KC-
MEepUMMEHTI Ha Iypax — MOPYLIEHHS MiKpOLMUPKYJISLIl,
3HMKEHHS apTepiaJbHOTO KPOBOTOKY [38].

¥ GaraTbox IOoCIiIKeHHIX 0yJI0 MOKa3aHo, 1110 KUPO-
Ba MeYiHKa NPOIYKY€E F'yMOpaibHi (pakTOpH, SIKi BILTABA-
IOTh Ha CUTHaJbHi 1uIsixu iHcy’diHy [28]. CyuacHe
KkJtiHiuHe 3HaueHHs1 HAXKXIT Bu3HavyaeThcs 11 poJuiio 1K
pPaHHBOTO MapKepy TJMOOKMX MOpPYIIEHb JIiMiJHOTO Ta
BYIVIEBOJHOIO OOMiHiB, 10 PO3BMBAIOThCA B OCIO i3
MopOinHuM oxupinHsam, MC i IIJI apyroro tumy. A ca-
Me MOEIHAHHS CTeaTo3y i HaAMIpHOI Macu Tijla TIpecC-
TaBJIsIE 3HAUHMI HAYKOBUI1 iHTepeC, OCKIJIbKM MOXe Oy-
™ akTopoMm, skuil nornubioe IP. Businena Ha-
SIBHICTh TICHOTO B3a€EMO3B’SI3KYy MiX MEBHUM TUIIOM
JUCIIiNiaeMil Ta HOpYyIIeHHSIM TOJIePaHTHOCTI A0 ITI0KO-
34, MpU I[bOMY TEPBUHHUM BBAXKA€THCSI IMOPYIIEHHS
JIiMiTHOTO OOMiHY. Pe3UCTeHTHICTD 10 iHCY/IiHY BUHUKAE
BHACJIiJOK HAKOIMUYEHHS TPUTJILIEPUIiB Y KIITUHAX HE-
KMPOBUX TKAHWH, TOJOBHUM 4YWHOM Y CKEJIETHUX
M’s13ax i meviHui [39, 40]. Ilonpu Te, 1110 3HAYEHHS XU-
pOBOi TKAHWHU i, 0COOJUBO, BiCLIEpAJIBHOTO XXUPY Y Ta-
TO(i3i0JI0TiT TaKMX 3aXBOpIOBaHb, K LI apyroro tumy,
MC i arepockiepo3 OyIM peTebHO BHBYEHi, POJIb
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WHO experts emphasize that primary and second-
ary prevention of cardiovascular disease through th
modification of risk factors will avoid the 80% of
deaths due to atherosclerotic heart disease, stroke,
and diabetes [31]. In a clinical study in patients
with NAFLD and high cardiovascular risk the
combined use of atorvastatin and ursodeoxycholic
acid resulted in a significant improvement of lipid
and carbohydrate metabolism, normalization of
functional activity of the liver, increased
adiponectin level against decrease the severity of
hepatic steatosis [35]. It is believed that
adiponectin in combination with visceral obesity
plays a leading role in onset of NAFLD, while the
genetic factor — allele G in polymorphic gene
ADIPORI significantly affect the the changes in
these parameters [36].

Monitoring studies of the Chornobyl accident
survivors have shown that patients with liver
steatosis and NASH often had high blood pres-
sure, arterial hypertension, coronary heart di-
sease, chronic insufficiency of cerebral circula-
tion, and atherosclerotic vascular lesions of the
brain. Doppler-ultrasound scan of the liver ves-
sels revealed a significant decrease in blood flow
velocity in the common hepatic artery, reduced
its diameter, and dilatation of the vena cava infe-
rior [37]. Reduced blood flow in the liver and
microcirculation disturbances within the devel-
opment of steatosis has been shown in experi-
ments on rats [38].

Fatty liver produces humoral factors that affect
the insulin signaling pathways [28]. Modern cli-
nical significance of NAFLD is defined by its role
as an early marker of profound disturbances of
lipid and carbohydrate metabolism that develop
in patients with morbid obesity, MS and type 2
diabetes. The combination of steatosis and exces-
sive body weight is of considerable scientific
interest, because it can be a factor that exacer-
bates the IR. A close relationship was revealed
between a certain type of dyslipidemia and
impaired glucose tolerance, and the lipid meta-
bolism disturbancies are primary here. Insulin
resistance is caused by accumulation of triglyc-
erides in the fat-free lean tissue cells, mainly in
skeletal muscle and liver [39, 40]. Although the
importance of adipose tissue and particularly of
visceral fat in the pathophysiology of diseases
such as type 2 diabetes, metabolic syndrome and
atherosclerosis have been carefully studied, the
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HAXXII y npupoaHboMy Tepeliry 1yx 3axBOpPIOBaHb
JIOBruit yac OyJjia He10OlliHeHa.

OcTaHHIM YacoM yBary JOCIHiIHUKIB IPUBEPTAE BUB-
YeHHS BIUJIUBY CT€aTO3y IMEYiHKM Ha Mepedir CymyTHBLOI
natoJorii. Tak, y XBOpUX 3 TOBTOPHUMU BUITaAKaAMU He-
roCIiTaJlbHOI TTHEBMOHIii Ta CTeaTO30M IEeUYiHKU Oyjio
BU3HAUEHO TpUBajie 30epeXeHHS y CUpoBaTLi KpoOBi
MiIBUIIIEHOTO PiBHS Mpo3anajbHuX HUTOKiHIB (IJI-1P,
1JI-2, ®HII-o, 1JI-6), a TakoX 30iablIEHHS KO-
edillieHTiB, sIKi BinoOpaxaloThb CIiBBiAHOILIEHHS MPO- Ta
npotusanaibHux MtokiHiB (IJI-13/1J1-4, 1J1-2/1J1-4,
®OHIT-0/1J1-4, 1J1-6/1J1-4), 110 B KJIiHiYHOMY ILIaHi 3a3-
BUYAll CYyMPOBOIXKYETHCS 3arOCTPEHHSIM XPOHIYHOTO Ta-
TOJIOTIYHOrO Tpoliecy B neviHui [41].

IIpoBeneHuii aHani3 4O3BOJIMB 3pOOUTU BUCHOBOK, 1110
kiiHiuHe 3HaueHHs1 HAXKXII Bu3HauaeThcsl HasIBHICTIO
3HAYHOI KiJIbKOCTi KOMOPOiZHOI MaToJIOrii, Mporpecyro-
YUM NOPYILIEHHSIM BYTJEBOIHOIO Ta JiMiAHOro 0OMiHiB,
piBHOBAaru B CUCTEMi reMOCTa3y, NepPeKUCHOTO OKUCIEH-
HsI JIIMIiAiB Ta aHTUOKCUAAHTHOTO 3aXUCTY, PErysiiii ap-
TepiaJlbHOTO TUCKY, aKTHBallil MEXaHi3MiB CHUCTEMHOTO
3amajeHHsI, a TakKoX piBHOBaru B CUCTeMi IpoJicde-
pauisi-anonTo3s. Li mopyiueHHsI MOXYTb IPU3BOIUTU 10
PO3BUTKY HE3BOPOTHUX TIPOLIECiB Ta IeKOMIIEHCAIlii Me-
XaHi3MiB romeocta3y. Ha cbOorogHi 3ajuinamTbCs He
BUBYCHUMHM CTaH aHTUiIH@EKLiHOIo iIMyHITEeTy Ta
BIUIMBY MEPCUCTYIOUYUX B OpTaHi3Mi JIOAWHU BipyCiB Ha
po3BuTOK Ta nporpecyBanHsgs HAXKXII sk B 3aranbHiit
MOMyJsLii Tak i B 0cCi0, sgKi MOCTpaxIaJu BHACIiIOK
apapii Ha YAEC, 1o norpedye 101aTKOBUX AOCTiIXKEHb.
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NAFLD role in the natural course of these dis-
eases has been long underestimated.

Recently the impact of hepatic steatosis on the
course of comorbidity has attracted the attention
of researchers. Thus, in patients with recurrent
cases of community-acquired pneumonia and liver
steatosis a long-term persistance of elevated serum
levels of proinflammatory cytokines (IL-1, IL-2,
TNF-a, IL-6) and increased ratios that reflect the
value of pro- and anti-inflammatory cytokines
(IL-1B/IL-4, 1L-2/1L-4, FNP-o/IL-4, IL-6/IL-
4) were defined, which in clinical terms usually
was accompanied by an acute exacerbation of
chronic pathological liver process [41].

The held analysis led to conclusion that clinical sig-
nificance of NAFLD is determined by the presence
of significant comorbid diseases, progressive disorder
of carbohydrate and lipid metabolism, balance in the
hemostatic system, lipid peroxidation and antioxi-
dant protection, regulation of blood pressure, acti-
vating mechanisms of systemic inflammation, and
equilibrium in the proliferation—apoptosis system.
These disorders can lead to development of irre-
versible processes resulting in decompensation of
homeostasis mechanisms. To date, the impact of
anti-infective immunity and persistent viruses in the
human body on the development and progression of
NAFLD is faintly studied both in the general popu-
lation and in individuals survived after the Chornobyl
accident, which requires further research.
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