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The article analyses scientific literature on the
actual problem of medical science of the present con-
cerning study and analysis of structural and functional
changes in the liver during obesity. One of the most
common chronic liver diseases in the modern world is
non-alcoholic fatty liver disease which becomes a
pandemic on the background of obesity. Data of re-
searches of domestic and foreign scientists about non-
alcoholic fatty liver disease represent important evi-
dence of significant structural changes in the liver at
different levels of organ organization (organ, tissue,
cell, and molecule). The results of scientists’ re-
searches point at the fact that 75% of patients with
obesity have non-alcoholic fatty liver disease. Almost
all the patients have non-alcoholic fatty liver disease
during the morbid obesity which is one of the most
common liver diseases all over the world and gets the
status of the pandemic one nowadays. Pathogenetic
mechanisms of non-alcoholic fatty liver disease devel-
opment are complicate enough and still are the ques-
tion for scientists to be discussed. Non-alcoholic fatty
liver disease is the main hepatic demonstration of the
metabolic syndrome and has close connection to the
obesity and to the insulin resistance. Obesity leads to
changes in the structural organization of the liver
which affect on its functional state and metabolic proc-
esses. Non-alcoholic fatty liver disease combines sev-
eral pathological statuses, fatty steatosis or fatty liver
dystrophy which has mostly benign character, non-
alcoholic steatohepatitis, which is characterized with
the progress to the liver fibrosis, and then to the liver
cirrhosis, moreover cirrhosis passes into the hepato-
cellular carcinoma. Many researchers are trying to find
the pathological, genetic and morphological features
of non-alcoholic liver steatosis and non-alcoholic stea-
tohepatitis during obesity. They are two morphological
features or stages of disease: steatosis and steato-
hepatitis are mentioned in the International Statistical
Classification of Diseases and Related Health Prob-
lems. Morphologists are still using such terms as "fatty
liver dystrophy", "fatty liver", "fatty liver degeneration"
and other ones in order to determine two possible
forms as stages of disease: steatosis and steatohepa-
titis. Fatty liver disease is characterized with the fatty
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scurf in the liver, which leads to the failure of the nor-
mal development of hepatocytes. Healthy cells are
replaced by the products of the fat exchange
(metabolism) and the liver stops its biological function-
ing. This stage is called liver steatosis and is charac-
terized by the fatty dystrophy of the liver cells. Liver
steatosis is the histological indication of non-alcoholic
fatty liver disease, development of which one is char-
acterized with the insulin resistance, hyperinsulinism
and increased quantity of the liberal fatty acids. The
high concentrations of the liberal fatty acids in condi-
tions of the insulin resistance are the main mechanism
of forming the steatosis among people with non-
alcoholic fatty liver disease. This regularity is con-
firmed by the results of the clinic and laboratory re-
searches. Accumulation of the certain percent of lipids
in the liver cells leads to the appearance of the sec-
ond stage of the fatty disease — steatohepatitis, which
is characterized with the inflammatory processes in
the liver and with the necrosis or hepatocytes. The
professional literature mentions that investigating the
liver biopsy in the conditions of experimental model of
non-alcoholic fatty liver disease we can indicate the
apoptosis of hepatocytes and expressive changes of
the structure and form of hepatocytes (phenomenon
of polymorphism). The following factors can cause
appearance of the steatohepatitis and non-alcoholic
fatty liver disease: obesity, endogenous disorders of
the lipid and carbohydrate metabolism, metabolic fail-
ures, the syndrome of malabsorption, medication use
etc.

The third (the last) stage is characterized with the
replacing of the liver cells by cells of the connective
tissue. Respectively, we can watch the development
of fibrosis and later — cirrhosis, so the liver loses its
main functions.

In the professional editions researchers point at
the fact that non-alcoholic fatty liver disease appeared
due to the bacterial growth in the small intestine. Oxi-
dative liver stress could depend not only on the high
concentration of circulating liberal fatty acids during
obesity, but also on the high concentration of endotox-
ins on the background of disbiotic violations being
characteristic features of the syndrome of enormous
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bacterial growth. Increasing the amount of circulating
endotoxins in the portal blood activates the liver
Kupfer's cells which lead to the appearance of anti-
inflammatory cytokines and chemokines which are the
substrate of the inflammatory component of steatosis
transformation during non-alcoholic steatohepatitis
and induction of fibrogenesis. The study of pathoge-
netic mechanisms for the development of non-
alcoholic fatty liver disease, the classification of risk
facts, criteria of diagnosis, estimation of the prognosis
of the course of the disease are important for the
search and substantiation of effective methods of pre-
vention and treatment.

Keywords: obesity, non-alcoholic fatty liver dis-
ease, steatosis, metabolic syndrome, fatty dystrophy.

Introduction. Obesity is one of the most impor-
tant factors, which is connected to the non-alcoholic
fatty liver disease (hereinafter — NAFLD). Metabolic
syndrome belongs to those diseases which occur due
to obesity, and the main hepatic demonstration of this
syndrome is NAFLD. The results of scientific re-
searches point at the fact that 75% of patients with
obesity have NAFLD. Almost all the patients during
the morbid obesity also have NAFLD which nowadays
is one of the most common liver diseases all over the
world and gets the status of the pandemic one [9, 12,
13, 24]. Pathogenetic mechanisms of NAFLD devel-
opment are complicated even nowadays and they are
still incomprehensible and discussed by scientists.
NAFLD is the main hepatic demonstration of the
metabolic syndrome and has close connection to the
obesity and to the insulin resistance. Obesity is mostly
connected to the illnesses of hepatobilliar tract. Those
maladies are quiet spread and are associated with the
signs of atherogenic dyslipidemia and morphological
and functional changes of liver which ones are char-
acteristics of the steatohepatitis [7]. Scientists set up
the higher prevalence the cardiovascular diseases
among those patients who has NAFLD, so quantita-
tive indicators of mentioned patients among patients
with steatosis and non-alcoholic steatohepatitis in-
crease in 4 and more times. Wherein the level of mor-
tality from cardiovascular diseases in the group of non
-alcoholic steatohepatitis is above the level of mortal-
ity from liver diseases and is respectively 36% against
6.8% [14, 27, 39]. Epidemiologic researches data
pointed at the tendency of raising the amount of pa-
tients at the age of 50 and more in two times [5, 6].
The main risk factors among those patients are: the
metabolic syndrome, the abdominal obesity, hyper-
triglyceridemia (up to 46% when the norm is 5%), and
arterial hypertension. NAFLD combines several patho-
logical statuses, fatty steatosis or fatty liver dystrophy
which has mostly benign character, non-alcoholic

steatohepatitis (hereinafter — NASH), which is charac-
terized with the progress to the liver fibrosis, and then
to the liver cirrhosis, moreover cirrhosis passes into
the hepatocellular carcinoma [13, 26, 32, 33, 34, 35,
36]. A number of authors pointed at the fact that
NASH increases the risk of forming the liver cirrhosis
and the liver failure. We are often to differ the NAFLD
from the alcoholic fatty liver disease (hereinafter —
AFLD), which has the same stages but other causes
and quick development of pathological process [8, 9,
31, 40].

NAFLD has a tendency to grow its prevalence all
over the world and one of the acute questions is its
rather diagnostics and effective methods of treatment
[8, 9].

There is lack of information on the topic of patho-
genetic mechanisms of development of steatohepato-
sis during obesity.

Analytical literature review. Histological
changes of liver were described for the first time by J.
Ludwiqg in 1980. Learning of pathological and genetic
mechanisms of NAFLD development during obesity is
an actual problem of the nowadays. Many researchers
are trying to find the pathological, genetic and mor-
phological features of non-alcoholic liver steatosis
(hereinafter — NALS) and NASH during obesity. They
are two morphological features or stages of disease:
steatosis and steatohepatitis are mentioned in the
International Statistical Classification of Diseases and
Related Health Problems [22]. Morphologists are still
using such terms as "fatty liver dystrophy", "fatty liver",
"fatty liver degeneration"” and other ones in order to
determine two possible forms as stages of disease:
steatosis and steatohepatitis [2, 3, 18, 25, 26]. The
number of researches pointed at the fact that NAFLD
at the stage of NASH can progress to the cirrhotic
stage (cirrhosis and hepatocellular carcinoma) [2, 3,
37, 38].

Fatty liver disease is characterized with the fatty
scurfs in the liver, which leads to the failure of the nor-
mal development of hepatocytes. Healthy cells are
replaced by the products of the fat exchange
(metabolism) and the liver stops its biological function-
ing. This stage is called liver steatosis and is charac-
terized by the fatty dystrophy of the liver cells. Liver
steatosis is the histological indication of NAFLD, devel-
opment of which one is characterized with the insulin
resistance, hyperinsulinism and increased quantity of
the LFA. The high concentrations of the LFA in condi-
tions of the insulin resistance are the main mechanism
of forming the steatosis among people with NAFLD.
This regularity is confirmed by the results of the clinic
and laboratory researches [10, 20, 21, 28, 32].

Accumulation of the certain percent of lipids in the
liver cells leads to the appearance of the second
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stage of the fatty disease — steatohepatitis, which is
characterized with the inflammatory processes in the
liver and with the necrosis or hepatocytes. Profes-
sional literature writes that we can indicate the apop-
tosis of hepatocytes and expressive changes of the
structure and form of hepatocytes (phenomenon of
polymorphism) by investigating the liver biopsy in the
conditions of experimental model of NASH. The
causes of appearance of the steatohepatitis and
NASH can be found in different factors: obesity, en-
dogenous disorders of the lipid and carbohydrate me-
tabolism, metabolic failures, the syndrome of malab-
sorption, medication use etc.

The third (the last) stage is characterized with the
replacing of the lever cells by cells of the connective
tissue. Respectively, we can watch the development
of fibrosis and later cirrhosis, so the liver loses its
main functions [2, 16].

In the pathogenesis of NAFLD the main hypothe-
sis is the theory of "two kicks" [10, 16]. It was pro-
posed by Day and his co-authors in 1988. First of,
certain amount of lipids accumulates in hepatocytes
and admission of LFA increases. The high concentra-
tion of LFA oppresses the density of hepatocytes to
insulin and leads to insulin resistance which is the
cause of failure of lipid and carbohydrate metabolism
[4, 11, 29] and to the liver steatosis (the first kick). The
second 'kick' is characterized with the fatty dystrophy
and oxidation of LFA with formation of products of lipid
peroxidation and reactive forms of oxygen, which
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leads to damage of liver cells and formation of steato-
hepatitis and then — liver fibrosis. The main role in the
second stage is performed by inflammation which
damages the hepatocytes and leads to their apoptosis
and necrosis and provokes the activation of fibrogene-
sis and then liver cirrhosis [10, 16, 19]. The profes-
sional editions point at the fact that NALFD appeared
due to the bacterial growth in the small intestine. Oxi-
dative liver stress could depend not only on the high
concentration of circulating LFA during obesity, but
also on the high concentration of endotoxins on the
background of disbiotic violations being characteristic
features of the SEBG. Increasing the amount of circu-
lating endotoxins in the portal blood activates the liver
Kupfer's cells which lead to the appearance of anti-
inflammatory cytokines and chemokines which are the
substrate of the inflammatory component of steatosis
transformation during NASH and induction of fibro-
genesis [1, 8, 10, 15, 17, 23, 30, 31, 32].

Conclusions. In this way NALFD is clearly de-
scribed by many researchers today and consists of
the range of the liver damages: fatty liver dystrophy
(steatosis), fatty dystrophy with inflammation and
damage of hepatocytes (non-alcoholic or metabolic
steatohepatitis) and fibrosis which can lead to the cir-
rhosis. Researches of dynamics of the structural liver
changes (during obesity) and possible methods of
their correction and treatment stays nowadays an ac-
tual medical problem, important for theoretical and
practical medicine
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3MIHU CTPYKTYPHOI OPIAHI3ALIT MEYIHKW NPU OXXWUPIHHI

(orndaag NITEPATYPW)

lMpumayeHko B. I.

Pe3tome. Y cTaTTi npoaHanizoBaHO Cy4acHy HayKoBy fiTepaTypy LUOAO akTyarbHOi npobnemun meanyHoi
HayKN CbOrOAEHHSA — BMBYEHHS i aHamni3 CTPYKTYPHO-QYHKUIOHANbHMX 3MiH B MeviHUi npy OXupiHHi. OfHieto 3
HanbiNbLL PO3MNOBCIOAXEHNX XPOHIYHMX XBOPOO MediHKkM B Cy4aCHOMY CBITi € HearkoronbHa XupoBa xBopoba
NeYiHKN Ha TNi OXWUPIHHSA, sika HabyBae xapakTep naHaemii. [laHi npoBeaeHNX AOCNIOKEHb BITYN3HAHUX Ta iHO3e-
MHUX HAYKOBLIB NPO HeamnkorofibHy XXMpPOBY XBOPOOYy MeviHku BigobpaxaloTb BaKMMBI CBIAYEHHS NMPO 3HAYHI
CTPYKTYPHi 3MiHM B MeYiHUi Ha pi3HUX PiBHAX OpraHisadii opraHy (opraHHoOMy, TKAHWHHOMY, KMITUHHOMY, MOSeKy-
ngpHoMmy).

PesynbTatn gocnigXeHb BYEHUX BKasdyloTb Ha Te, WO 75% nauieHTiB 3 OXMPIHHAM MarlTb HearkoronbHy
XMpoBY XBOpPOOY mnediHku. [aToreHeTuyHi MexaHisamun po3BUTKY 6e3ankorornibHOI XMPOBOiI XBOPOOW MediHku
YCKNaAHIOTbLCS | 3anmaoTbCa NUTaAHHAM A8 HaykoBLUiB. HeankoronbHa »XupoBa xBopoba nedviHkn € ronos-
HOIO MEeYiHKOBOK AEMOHCTpaUied MeTaboniyHOro CMHAPOMY, i Ma€ TICHWI 3B'A30K 3 OXXUPIHHAM i PE3NCTEHTHIC-
TIO 00 iHCyniHY. OXUPIHHA NPM3BOAUTE 40 3MiH CTPYKTYPHOI OpraHisdadii neviHku, wo sigobpaxaetbcs Ha ii yH-
KUioHanbHOMY CTaHi Ta npouecax 0OMiHy.

Y caxoBux BMOAHHAX AOCAIOHVKN BKa3yloTb Ha Te, WO HearkoronbHa Xuposa xBopoba neviHkn 3'asunacs
yepes 3pocTaHHs BakTepin B TOHKIN kuwui. OKMCHIOBANbHUI CTpec B NeyYiHLi MOXe 3anexaTtu He Tifbku Big Bu-
COKOT KOHLIEHTpAUiT LIMPKYITHOHYMX BINTbHUX XXUPHUX KACNOT NPU OXUPiHHI, ane i Big BUCOKOI KOHUEHTpaLil eHao-
TOKCWHIB Ha Trni AUCBIOTUYHMX NOpPYLUEeHb, AKi € XapaKTepHVMM O3HakaMu CUHAPOMY BENWYE3HOro 3pOCTaHHSA
6akTepin. 36inbeHHs KINbKOCTI LMPKYIOYNX eHAOTOKCHHIB B MOPTaNbHOI KPOBI aKTUBYE KMITUHKU NeYiHkn Kyn-
chepa, Lo NpM3BOAUTE 40 NOSIBM NPOTU3ananbHUX LMTOKIHIB Ta XEMOKIHIB, SiKi € cyGCcTpaToM 3ananbHOro KoMmno-
HeHTa TpaHcdopMmalii cTeaTosy nig Yac HeankoronbHOro cteaTorenaTuTy Ta iHAYKUiT dibporeHesa.

BuBYEHHS1 NaToreHeTUYHNX MeXaHi3MiB PO3BUTKY HEANKOroSbHOI XXNPOBOI XBOPOOM MNeviHkK, knacudikauii,
hakTopiB PU3KNKY, KPUTEPIIB AiarHOCTMKM, OLHKM NPOrHo3y nepebiry XBopobu mMae BaXKnNnBe 3HaAYEHHs Ans Mo-
LIYKY | OBrpyHTYBaHHS ePeKTUBHNX CNOCO6iB NPohinakTMkm Ta NikyBaHHS.

KnrouoBi cnoBa: oXxupiHHS, HeankorosibHa upoBa xBopoba neviHku, cteatos, MeTaboniYHuin CUHAPOM,
Xuposa guctpodis.
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W3MEHEHUA CTPYKTYPHOW OPFTAHU3ALWUU NEYEHU MPU OXXKUPEHUU

(OB30OP NIUTEPATYPbI)

lpumayeHko B. U.

Pe3tome. B cTatbe npoaHanM3vpoBaHO COBPEMEHHYIO Hay4HYy0 nuTepaTypy OTHOCUTENbHO Npobrnemsl mMe-
OVLMHCKOM HayKu COBPEMEHHOCTU — M3YYEHWEe U aHanu3 CTPYKTYPHO-(PYHKLUMOHAMBHBLIX U3MEHEHWI B NEYEHU
npu oxvpeHnn. OgHon 13 Hambonee pacnpoCTpaHEeHHbIX XPOHMYEeCknx BonesHeln neyeHn B COBpEMEHHOM MUpe
€CTb HearkoronbHas XupoBas 6onesHb NeyeHu Npu OXUPEHUU, KoTopas npuobpeTaeT xapakrtep naH4eMuu.
[aHHble NpoBeaEeHHbIX NCCregoBaHWI OTEYECTBEHHBIX M 3apyDEXHbIX Y4EHbIX O HEANKOroNbHOM XMpoBOK 6o-
ne3Hn neveHy otTobpaxaloT BaXXHble CBEAEHUSI O 3HAYUTENbHbBIX CTPYKTYPHBIX U3MEHEHUSAX B NeYeHN Ha pasHbIX
YPOBHSIX OpraHu3auum opraHa (opraHHOM, TKAHEBOM, KIETOYHOM, MOMNEKYNSAPHOM).

PesynbTaTtbl nccnegoBaHMn yyYeHbIX MokKasbiBaloT, YTO y 75% NauMeHTOB C OXMPEHWEM AMarHocTupyeTcs
HearkoronbHas xunpoas 6one3Hb nedeHu. MNMaToreHeTMHeCKNE MeXaHU3Mbl pa3BUTUSE B6e3ankorofnbHON XMUpo-
BOW 6ONe3HN MeyvYeHu OCMOXHSAKTCA M OCTalTCA BOMPOCOM ANSA YyyeHblX. HeankoronbHasi xupoBasi 6onesHb
neyeHn ABNAETCA rMaBHON NeYEeHOYHOW AeMOHCTpauuen MeTabonmyeckoro CMHAPOMa, 1 UMeeT TECHYIO CBA3b C
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MenowuyHi Haykun

OXWPEHNEM U PE3UCTEHTHOCTBLIO K MHCYNMUHY. OXUpEeHMe NpUBOAUT K U3MEHEHUSIM CTPYKTYPHOW OpraHusaumu
neyeHun, YTo OTpaxaeTcs Ha ee (PyHKUMOHANbHOM COCTOSIHMM 1 NpoLieccax obmeHa.

B npodeccroHanbHbIX U3faHWsaX nccnegoBaTeny ykasbiBaloT Ha TO, YTO HearkoronbHas xuposas 60nesHb
neyeHn pasBMBaETCA M3-3a pocTa GakTepuii B TOHKON KuLike. OKUCIUTENbHLIA CTPECC B NMEYEHN MOXKET 3aBU-
CeTb He TOMbKO OT BbICOKOM KOHLEHTPALMU LMPKYINPYIOLLMX CBOBOAHBIX XMPHbBIX KACMOT MPU OXMPEHUN, HO U
OT BbICOKON KOHLEHTpaLMU 3HOOTOKCUMHOB Ha POHE AMCOMOTUYECKUX HapyLUeHWUW, KOTopble ABMSKOTCA Xapak-
TEPHbIMU NPU3HAKaMM CUHAPOMAa OFPOMHOrO pocTa GakTepuii. YBenMyeHne Konnmyectsa LMpKynmpyrLwmnx sHao0-
TOKCMHOB B MOPTaribHOW KPOBW aKkTUBUPYET KneTkn nedveHn Kyndepa, 4To NpMBOAUT K NOSIBIIEHUIO NPOTUBOBOC-
nanuTenbHbIX LUTOKMHOB N XEMOKMHOB, KOTOpPblE ABNSAIOTCS CyOCTpaTOM BOCMANUTENbHONO KOMMOHEHTa TpaHc-
¢dopmauum cteatosa BO BpeMS HEANKOroNbHOro ctearorenatuta u uHaykunm ombporeHesa.

M3yyeHne natoreHeTUYecKMX MexaHW3MOB Pa3BUTUS HearikorofibHOW >XMPOBOW GOMe3HW neyeHu, Kraccu-
durkaumn, akTopoB p1cka, KpUTepreB ANarHOCTUKKM, OLIEHKN NPOrHo3a teveHns 6onesHn nmeet GonbLuoe 3Ha-
YeHne Ans novcka n 060cHOBaHMSA APHEKTUBHBIX CNOCOB0B NPOMNIAKTUKM U NEeYEHMS.

KnioueBble cnoBa: OXupeHue, HeankoronbHas xuposas 60ne3Hb neyeHu, cteaTos, MeTabonmyeckuin CuH-
Opowm, xuposas anctpodusi.
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PekomerdosaHa 0o OpyKy Ha 3acidaHHi pedakuiliHoi koneaii nicrs peyeH3ysaHHs
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