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MEXAHI3MHU B3AEMOOBTS)KEHHSA HEAJIKOIOJIbHOI )KUPOBOI XBOPOBM NEYIHKHA TA
XPOHIYHOI XBOPOBH HUPOK

Antoniv AA,

Makhrova EG,

Mandryk O Ye,

Droniak AO

Bukovynian State Medical University

THE MECHANISMS OF INTERACTION OF NON-ALCOHOLIC FATTY LIVER DISEASE AND
CHRONIC KIDNEY DISEASE

Anomauis.

3a pesynbmamamu Hawio2o 00CiOHNCeHHADYNO 6CMAHOBLEHO, WO HAUOITbUL CYMMEBUMU MemaDOTYHUMY ne-
PeoymMosamu pO3BUMKY HEAIKO20NbHOI HCUPOBOL X6OPOOU NEUIHKU HA M OHCUPIHHA MA XPOHIYHOT X80POOU HUPOK
€ 8IPO2IOHA NOCMNPAHOIANbHA 2inepaiiKemis, 2iNepiHCYIiHeMiss Ma 3D OCMAHHA CIYNeHs 2LIKO3UIOBAHHSL 2eMO2/10-
oiny. Hpuyunor npozpecy8anHs MemaboniyHO20 CUHOPOMY HA MJI HeAIKO2O0NbHOI HCUPOBOI X80pobuU neuinKu ma
XPOHIUHOI X80pOOU HUPOK € NINIOHUL OUCPeC-CUHOPOM i3 3DOCIMAHHAM V KPOSI NPOAmepo2eHHUX J1inonpomeinie
HU3bKOT WintbHOCMI, Oehiyumom anmuamepozeHHux ainonpomeinie ucoxoi winbrocmi. IIpogiony pons y po3eu-
MKy Ma NPOSPeCyBaAnHi HEANKO2OIbHO20 CMeamo2enamumy ma po3iaoie NeYiHKo8020 KpoB8oooizy CRpasse 3poc-
manHs 6 Kpogi mpueniyepudis. Takxum yuHom, po3euUmox Hearko20AbHOIL HCUPOBOT XBOPOOU NeUinKu Y NAYicHmis 3
XPOHIUHOIO X80POOOI0 HUPOK MA ONCUPIHHAM CYNPOBOOICYEMbCSL CYMMEBOIO OUC- MA 2iNeprinioemicio i3 Makcu-
ManbHUM cepeo 2pyn NOPIGHAHHS 3POCMAHHAM 6MICMY 6 KPOGi X01ecmeposy ma npoamepo2eHux Iinonpomeinie
HU3LKOI WiNbHOCMI, IPOCIOHUM SHUICEHHAM NPOMUAMEPOLEHHUX TINONPOMEIHI8 BUCOKOT WiTbHOCIE MA 3POCMAaH-
HAM IHOEKCY amepo2eHHOCM.

Summary.

The study showed that the most significant metabolic prerequisites for the development of nonalcoholic fatty
liver disease on the background of obesity and chronic kidney disease are probable postprandial hyperglycemia,
hyperinsulinemia and increased glycosylation of hemoglobin. The reason for the progression of the metabolic
syndrome on the background of non-alcoholic fatty liver disease and chronic kidney disease is lipid distress syn-
drome with an increase in blood low-density proatherogenic lipoproteins, deficiency of high-density antiathero-
genic lipoproteins. The leading role in the development and progression of non-alcoholic steatohepatitis and he-
patic circulatory disorders is played by the growth of triglycerides in the blood. Thus, the development of nonal-
coholic fatty liver disease in patients with chronic kidney disease and obesity is accompanied by significant dys-
and hyperlipidemia with the maximum among the groups of comparison increase in blood cholesterol and low-
density proatherogenic lipoproteins, probable decrease in antiatheterogenesis and atheterogenesis.

Knrouosi cnosa: neanko2onvha scuposa x60poda NewinKu, XPOHIUHA X80p06A HUPOK, ONCUPIHHSL.
Keywords: non-alcoholic fatty liver disease, chronic kidney disease, obesity.

Introduction. An important problem of internal
medicine is the problem of comorbidity of non-alco-
holic fatty liver disease (NAFLD) with obesity, chronic
kidney disease (CKD), which has significant general
medical and social significance [1, 2]. The range of dis-
eases included in the concept of NAFLD includes non-
alcoholic hepatic steatosis (NASP), steatohepatitis
(NASH), which may be accompanied by liver fibrosis
(AF) and transform into liver cirrhosis (CP). The prev-
alence of NAFLD in the population is 10-33%. The
prevalence of NASH in the world is 10% (600 million
people) [4, 5, 8]. Over the last 5 years, the incidence of
steatohepatitis in Ukraine has increased by 76.6%. 12-
40% of patients with hepatic steatosis develop NASH
with early AF within 8-13 years. 25% of them develop

CP, hepatocellular insufficiency (PKN) (15%) or pre-
cirotic changes (10%). 7% of patients with compen-
sated CP develop hepatocellular carcinoma within 10
years, and 50% of them require liver transplantation or
die from PKN. kidney disease, obesity.

The purpose of the study: to determine the inten-
sity of the mechanisms of mutual burdening of non-al-
coholic fatty liver disease on the background of obesity,
depending on its form in the presence of comorbid
chronic kidney disease and its stage.

Material and methods of research. 135 patients
with non-alcoholic steatohepatitis (NASH) with
comorbid obesity | degree and chronic kidney disease
(CKD) of the 1st and 2nd stage, were examined. Pa-
tients were divided into 2 groups: of which 52 patients
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with non-alcoholic steatohepatitis with obesity | degree
(group 1), 53 patients with non-alcoholic steatohepati-
tis with comorbid obesity of the 1st degree and chronic
kidney disease of the I-1I stage (chronic uncomplicated
pyelonephritis with latent phase in subsiding exacerba-
tion phase) (group 2). The control group consisted of
30 practically healthy persons of the corresponding age
and sex. The average age of patients was (45.8 = 3.81)
years, men were 48, and women 57 persons. The func-
tional state of the endothelium was studied by the con-
tent of stable metabolites of nitrogen monoxide (NO)
(nitrites, nitrates) In the blood by L.C.Green et al. The
number of desquamated endothelial cells in the blood
was determined by the method of J.Hladovec in the
modification of N.N. Petrischev et al. The lipid blood
spectrum was studied based on the content of common
lipids (TL), total cholesterol, triacylglycerols (TG), low
density lipoprotein (LDL) and high-density lipoprotein
(HDL) (Danish Ltd, Lviv), and also calculated the in-
dex of atherogenicity (IA) by the formula: IA = total
cholesterol / HDL. The degree of carbohydrate com-
pensation was determined by the level of glycemia in
the onset and 2 hours after glucose loading (glucose tol-
erance test) by the glucose oxidase method, the content
of insulin in the blood (DRG System) - by the immuno-
assay (ELISA) method, the content of glycosylated he-
moglobin (HbAlc) using standard sets of reagents
(DanishLtd, Lviv) by the method of V.A. Koroleva.
The diagnosis of NASH was established in accord-
ance with the unified clinical protocol, approved by the
order of the Ministry of Health of Ukraine No. 826 from
06.11.2014, in the presence of criteria for the exclusion
of chronic diffuse liver disease of the viral, hereditary,

autoimmune or medicinal genesis as causes of choles-
tatic or cytolytic syndromes, as well as the results of the
USG survey. Diagnosis and treatment of CKD were
performed according to the recommendations of the
clinical guidelines of the State Institute "Institute of
Nephrology, NAMS of Ukraine" (2012).

The statistical analysis of the results was carried
out in accordance with the type of research carried out
and the types of numerical data that were obtained. Dis-
tribution normality was verified using Liliefors,
Shapiro-Uilka tests and the direct visual evaluation of
eigenvalues distribution histograms. Quantitative indi-
ces having a normal distribution are represented as
mean (M) =+ standard deviation (S). Discrete values are
presented in the form of absolute and relative frequen-
cies (percentage of observations to the total number of
surveyed). For comparisons of data that had a normal
distribution pattern, parametric tests were used to esti-
mate the Student's t-criterion, Fisher's F-criterion. In
the case of abnormal distribution, the median test,
Mann-Whitney Rank U-Score, and Wilcox's T-crite-
rion (in the case of dependent groups) were used for
multiple comparison. Statistica for Windows version
8.0 (Stat Soft inc., USA), Microsoft Excel 2007 (Mi-
crosoft, USA) software packages were used for statisti-
cal and graphical analysis of the obtained results.

Results of the research and their discussion.
Analysis of the lipid profile of the blood in patients with
NASH and obesity showed a number of changes that
differed depending on the presence of CKD (table). In-
dicators of concentration in blood of total lipids in pa-
tients of 1st and 2nd groups exceeded the norm by
26.4% and 34.2%, respectively, with a statistically sig-
nificant difference between the groups (p <0.05).

Table

Indicators of lipid spectrum of blood and endothelial dysfunction in patients with non-alcoholic stethohep-
atitis, obesity of the I-1I degree and with comorbidity with chronic kidney disease of the I-II stage (M + m)

Groups of patients surveyed

Indicators, units measurement PHP Group 1 Group 2

NASH+Obesity NASH with CKD + Obesity
Total Cholesterol, mmol / | 4,72+0,11 6,89+0,38%* 6,93+0,39%/**
LDL, mmol /| 2,54+0,02 4,05+0,022 * 4,58+0,04*/**
HDL, mmol /| 1,28+0,05 0,7240,02 * 0,760,04 */**
TG, mmol /| 1,47+0,03 2,42+0,03* 3,1940,07 */**
NO IN BLOOD, mmol /| 15,32+1,225 30,49+1,318 * 40,511,173 */**
ET-1, pmol /| 6,17+0,854 11,250,457 * 18,83+0,559 */**
DEC x104/L 3,03+0,204 3,87+0,123 * 5,80+0,127 */**
Notes: * - changes are probable in comparison with the index in PHP (P <0,05);
** - changes are probable when comparing the indices in patients with NASH (P <0.05);

The content of total cholesterol in blood indicated
that it increased by 37.4 and 46.7 (p <0.05) compared
with PHPs in patients of 1st and 2nd groups (table).
Changes in the concentration of TG in the form of a
significant increase (respectively, 2.2 and 2.0 times (p
<0.05)) were recorded in the 1st and 2nd groups of pa-
tients. That s, the content in TG in the blood in the comorbid
flow of NASH with CKD and obesity were significantly
lower than in patients with NASH and obesity.

The study of blood concentrations of proatherogenic
lipoprotein fractions indicated a number of changes: the con-
centration of LDL in the patients of the 1st group was 1.5

times higher than the control group (p <0.05), and in patients
of the 2nd group LDL increased in 1.7 times (p <0.05) (ta-
ble). It is also necessary to point out that with the increase in
the activity of cytolysis, the content of the cholesterol and
LDL in the blood in NASH with comorbidity with CKD and
obesity - increased, which may be an important prognostic
factor in the progression of atherosclerosis in these patients.
Concentration in blood of antiatherogenic lipoproteins - HDL
in patients of both groups was significantly lower in compar-
ison with control: in patients of the 1st group - in 1,5 times (p
<0,05), in 2nd group - 1,7 times (p <0.05). As can be seen
from the results of the study, the maximum suppression of
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HDL synthesis (Table 1) was observed in patients of the 2nd
group, indicating a minimum level of protection of endothe-
lial vessels from free radical aggression and atherogenic frac-
tions of blood lipids. The result of these changes was a signif-
icant increase in the index of atherogenicity in patients of both
groups of observation: the 1st group - 2.2 times, the 2nd group
- 2.0 times with the maximum changes in the index in patients
with NASH, CKD and obesity, which testifies on the one
hand, the presence of significant risk factors for the progres-
sion of atherosclerosis in these patients on the background of
obesity, and on the other - on the favorable pathogenetic situ-
ation with regard to the progress of NASH. Thus, the devel-
opment of NASH in patients with CKD and obesity is ac-
companied by a significant disorder of dis-hyperlipidemia
with the highest among groups comparing with the increase
in the content of cholesterol and low-density proatherogenic
lipoprotein, a possible decrease in high-density anti-athero-
genic lipoprotein and an increase in the atherogenicity index.

The results of the study showed that in patients with
NASH, a significant increase in the content of NO in the
blood was detected in comparison with the index in PHP (p
<0,05) (Table 1) in group 1 - in 2,1 times, in the 2nd group -
in 2,6 times (p <0,05). The role of nitrosative stress in the
pathogenesis of NASH was proved, the confirmation of
which is the increase in the concentration of nitrosothiols, per-
oxynitrite and other metabolites NO in the blood [2, 10]. In-
creased peroxynitrite formation due to the generation of NO
by leukocytes is an important aspect of the damaging effect
and inflammation process in NASH [3]. Pathological hy-
perproduction of NO by endothelial cells and leukocytes
from inflammatory infiltrates in the liver contributes to the
development of nitrosative stress in NASH. The established
hypernitrate in blood may also be considered compensatory
in response to hyperproduction of ET-1 in all observational
groups. Thus, the content of ET-1 exceeded the index in PHP,
respectively, in patients in the 1st group in 1.7 times, in the
2nd group - in 3.0 times (p1-2 <0.05). Confirmation of the
presence of endothelial dysfunction (ED) in patients with
NASH with CKD resulted in a probable growth of the num-
ber of desquamated endothelial cells (DEC) in the 2nd group
of patients in 1.9 times (p2 <0.05). Generation by neutrophils
during the exacerbation of NASH of a significant number of
active forms of oxygen and nitrogen and hyperproduction of
endothelial cells and endometrial lymphocytes with progres-
sive damage to the endothelium (growth of DEC) leads to
significant ED, accompanied by mosaic angiospasm of the
arteries due to hyperproduction of ET-1 and parectic vasodi-
latation of the veins of the portal vein system because of the
hyperproduction of NO.

Conclusions Thus, in patients with non-alcoholic
steatohepatitis on the background of obesity lipid dis-
tress syndrome with an increase in total cholesterol in
blood, low density proatherogenic lipoproteins, and a
deficiency in anti-atherogenic high-density lipopro-
teins is characterized. In a comorbid flow of non-alco-
holic steatohepatitis and chronic kidney disease stage |

and Il on the background of obesity a deeper lipid im-
balance (hypertriacylglycerolemia (2.1 times, p <0.05),
hypercholesterolemia (1.5 times, p <0.05), including in
the low density lipoprotein (1.8 times, p <0.05), de-
crease in the content of high density lipoprotein (1.8
times, p <0.05), increase in the atherogenic index (at 2
, 7 times, p <0,05), as well as hyperproduction of the
endothelium of the NO and lymphocytes with progres-
sive damage to the endothelium (growth of DEC)) was
confirmed.

The prospect of further scientific research in
this direction is the development of a method for the
early prevention of non-alcoholic steatohepatitis on the
background of obesity and the accompanying CKD of
the 1st and 2nd stage.
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