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The aim of the study. To establish the mechanisms of mutual burden and
progression of non-alcoholic steatohepatitis (NASH) and chronic kidney
disease (CKD) in patients with obesity.

Material and methods. 114 patients with NASH were examined against the
background of I-1 degree obesity, including: 52 patients with NASH (group
1) (without accompanying CKD), 62 patients with NASH with a comorbid
CKD I-1I degree (group 2). The average age of patients was (45.8 + 3.81)
years. The control group consisted of 20 practically healthy persons (PHPs)
of the corresponding age and sex.

Results. The obtained data testify that under the conditions of the H2S
deficit and hyperproduction of homocysteine for the comorbidity of NASH
from CKD I-1I degree the synthesis and resorption of collagen are activated,
but the anabolism processes predominate as a result of the activation of the
fibroblasts system, with a significant hyperproduction of acute phase pro-
teins, fibronectin, a higher degree of hyperthyroidism and dyslipidemia with
predominance of proatherogenic lipoprotein fractions, and a higher degree
of endothelium dysfunction.

Conclusions. A significant increase in the synthesis of collagen and gly-
coproteins (fibronectin) in patients with NASH, which was observed on
the background of obesity, was established, which is accompanied by an
ineffective resorption of newly formed collagen due to inhibition of collage-
nolysis against activation of proteinase inhibitors (02-MG), accompanied by
hyperproduction of the fibroblast growth factor, homocysteine, endothelin-1,
deficiency in the liberation of hydrogen sulfide and nitrogen monoxide.
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OCOBJINBOCTI HEPEBIT'Y HEAJIKOI'OJIBHOI' O
CTEATOTEIIATHTY TA XPOHIYHOI XBOPOBFH HHPOK,
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Mema 00¢cni0NHCEHHA — 6CMANOSUMU MEXAHIZMU 83AEMO0OMAINCEHNA MA
NpocpecyB8ants HeaaIKO2OIbHOI HCUPOBOT X80POOU NEUIHKU MA XPOHIUHOT
X60pOOU HUPOK Y XBOPUX HA OMHCUPIHHS MA NIOBUWUINU ehEKMUBHICINb KOMN-
JIEKCHO20 JIIKYBAHHS 30 OAHOI NOAIMOPOIOHOCHI.

Mamepian i memoou. Obcmeosicerno 114 xeopux Ha Heanko2onbHULL cme-
amozenamum (HACI') na mni oxcupinns I-11 cmynens, y momy uucni: 52
xeopux Ha HACI (1-wa epyna) (6e3 cynposionoi XXH), 62 xeopux na HACI
i3 komop6ionoro XXH I-1I cm. (2-ea epyna). CepeodHiti ik nayicHmis ckiag
(45,8+3,81) pokie. Koumponvry epyny ckaanu 20 npaxmuyro 300posux ocio
(I130) 8ionogionozo 6iky ma cmami.

Pezynomamu docnioxycennsa ma ix o6zoeopennn. Ompumani 0aui ceiouams
npo me, wo 3a ymos oepiyumy H2S ma cinepnpodykyii comoyucmeiny 3a
xkomopoionocmi HACI i3 XXH I-1I cm. akmugytomscsi i cunmes, i pe3opoyis
KOJla2eHy, ajie npoyecu aHadolizmy nepesajicaroms 6HACIIOOK akmusayii cuc-

101



ByxoBuHCchKHiT MennuHmii BicHHK. 2018. T. 22, No2 (86)

OpwuriHaibH1 T0CIHKSHHS

ISSN 1684-7903 https://www.bsmu.edu.ua

memu Qhibpodracmis, einepnpodykyii 2ocmpopasosux 6inKie, hibpoHeKmuHy,
BUWUM CHIYNeHeM 2inep- ma OUCTiniOemii 3 NepesaNiCanHaAM NPoamepo2eHHUX
@pakyiii rinonpomeinis, suwum cmynenem Ouc@yHKyii enoomenio.
Bucnoexu. Y xéopux na neankoeonvnuil cmeamozenam, wo GUHUK Ha mJi
O2HCUPIHHS, BCAHOBIEHO ICIMOMHe NIOBUULEHHS CUHMESY KOLd2eHy ma 2ili-
Konpomeinie ((pibponeKkmumy), aKe cynpo8ooiCyemocs HeedheKkmueHow
pe3opoyicto HOBOYMEOPEHO20 KONA2EHY GHACNIOOK 2aNbMYB8aAHHA Kolace-
HOMI3y Ha mai akmueayii in2ibimopie npomeinas (0.2-maxpoenooyninis),
WO CynpogoodIcyemvcs 2inepnpodykyieio hakmopa pocmy ¢ibpodoracmis,
eomoyucmeiny, enoomeniny-1, oepiyumom nibepayii 2ziopozerny cynv@ioy
ma MOHOOKCUOY HIMPO2EH).

Knrwouesvie crnosa:
HeanKko2oNbHbll
cmeamozenamum,
Xponuueckas 601e3Hb
noyex, oxcupetue,
€epo800opoo,
dyHKyuOHAIbHOE
cocmosiHue IHOOmenus.

bykosunckuii meouyun-
ckuti gecmuuk. T.22, Ne 2
(86). C. 101-108.

OCOBEHHOCTH TEYEHHA HEAJIKOI'OJIBHOI' O
CTEATOTEITATHTA H XPOHHYECKOH FOJIE3HH ITOYEK,
S®DEKTUBHOCTD ITATOTEHETHYECKOH KOPPEKIITHH

0.C. Xyxnuna, A.A. Aumonus, O.E. Manopux, O.b. Ky3munckas,

HU.B. /lyoka, T.B. /Iyoxa

Llenv uccnedosanus — onpederums MexaHu3Mvl 63aUMOOOMANCEHUS U
npozpeccupo8anus HeaaKo20NbHOU HCUPOBOU OONIE3HU NeYeHU U XPOHUYECKOU
00J1e3HU NOYEeK Y OONbHBIX ONHCUPEHUEM U NOBLICUMb I PekmusHocms
KOMNIEKCHO20 ederus npu OAHHOU NOTUMOPOUOHOCTIU.

Mamepuan u memoowt. Obcneoosarno 114 601bHbIX HEANKO20IbHBIM
cmeamozenamumom (HACI') na gpone oorcupenus I-1I cmenenu, 6 mom
yucne 52 oonvnvix HACI (1-as epynna) (6e3 conposooumenvroui XbI1), 62
oonvuvix HACI ¢ komopouonou XBI1 I-1I cm. (2-as epynna). Cpeonuii 6o3pacm
nayuenmog cocmasui (45,8+3,81) nem. Konmponoryro epynny cocmasgunu 20
npaxkmuuecku 300posvix auy (113J1) coomsememeyioweco 6ospacma u noaa.
Pezynomamot uccneoosanusn u ux oocyxcoenue. llonyuennvie dannvle
c8UdemenbCmayom 0 mom, 4mo 8 yciosusx deguyuma H2S u cunepnpooyxyuu
eomoyucmeura npu komopouonocmu HACI ¢ XBI1 I-1I cm. akmusupytomes u
cunmes, u pe3opoyust KOIA2eHa, Ho aHAOOIUYECKUE NPOYECChl NPeodaadaiom
6 pe3yvmame akmugayuu uobpobacmos, cunepnpooyKyuy 0cmpopas’oesix
benkos, pubpoHekmuHa, 8blCOKOL CMenenbro 2unep- U OUCIUNUOEMUU C
npeobnadanuem npoamepo2eHHblX QpaKyull IUnONpoOmMeuHos, blCOKoU
cmenenvro OUCEHYHKYUY IHOOMENUSL.

Bu1600b1. YV 60161b1X HEANKO20IbHLIM CINEAMO2eNamumom, 603HUKUUUM
Ha gone odxcupenus, yCmanoeieHo CyuecmeenHoe No8blueHIe Cunmesa
KOUIA2eHa U 2IUKONPOMeUHos ((hubpoHeKmur), Komopoe conpo8oHcOaencs
HeahpexmusHoll pezopoyueli 6H08b 00PA30BAHHO20 KOJLIA2EHA BCIE0CEUU
MOPMOIICEHUS KOACEHONU3A HA POHEe AKMUBAYUU UHSUOUMOPO8 NPOMEUHA3
(02-MaKkpo2nobyIuHa), 4mo conposotcoaemcs 2unepnpooyKyuell pakmopa
pocma ¢ubdbpobracmos, comoyucmeuna, snoomenuna-1, depuyumom
aubepayuu 6000pooa cyrbhuoda u okcuoa azoma.

Relevance of the problem. The steady increase in
the frequency of cases of comorbid flow of non-alcoholic
steatohepatitis (NASH) against the background of obesity
and chronic kidney disease (CKD) in persons of work-
ing age in Ukraine and in the world [1-8] necessitates
conducting research on mechanisms of mutual burden
and the search for new factors of pathogenesis of pro-
gression of this comorbid pathology [1-5, 7, 8]. The role
of hydrogen sulfide (H2S) in the development of fibrosis
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has only recently been noted. Studies have shown that
H2S dose-dependent plays a role in the development of
fibrosis in the lungs, liver, kidneys and myocardium [5, 7,
8]. The results of the researches show that the processes of
fibrosing of organs in a strong interdependence correlate
with the violation of the endogenous synthesis of H2S,
and with the decrease in the activity of H2S-generating
enzymes in plasma and directly in tissues [1-4, 5].
Liver fibrosis is a dynamic process that occurs in
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Table 1
Indicators of the connective tissue components state, proteolysis, functional state of the endothelium and
their regulation in patients with non-alcoholic stethohepatitis, obesity and comorbidity with chronic kidney
disease of the I-II stage

. . Groups of patients surveyed
Indicators, units measurement PHP (n=20)
Group 1 (n=52) Group 2 (n=62)
FibroTest, c.u. 0,18+0,01 0,29+0,02* 0,46+0,01 */**
PBOP, pmol/1 41,48+3,72 64,7242 38* 83,50+3,73 */**
FOP, pmol/1 12,39+0,34 10,31+0,50 * 17,38+0,54 */**
HA, mmol/l 5,54+0,02 6,77+0,12* 8,5240,27 */**
SC, mmol/l 1,92+0,02 2,42+0,03* 2,85+0,02 */**
Collagenolysis, c.u. 0,84+0,01 0,73+0,01 * 0,93£0,01 */**
Ceruloplasmin, mmol/I 12,63£0,12 17,86+0,52* 23,83+]1,13 */**
Fibronectin, pg/ml 334,94+12,04 42421+13,35%* 525,30422,19 */**
o,-MG, mmol/l 2,35+0,12 4,93+0,13* 6,34+0,14 */**
FGF, nmol/l 17,92+1,07 36,1342,52 * 53,2342,29 */**
Lysis AA, E440/mlxhour 2,41+0,02 3,65+0,03 * 3,99+0,02 */**
H2S, pmol/1 74,2431 437424 * 23,5+1,7 */**
Homocysteine, pmol/l 9,9+0,42 30,6+1,04 * 62,8+1,97 */**
NO, umol/l 17,62+1,43 9,5440,53 * 7,1240,38 */**
ET-1, pmol/l 6,01+0,94 13,27+1,02 * 15,25+0,76 */**
Note: * - changes are probable compared to the index in the PHP (P <0,05);
** - changes are probable in comparison of indicators in patients of group 1 (P <0,05).

Table 2
The matrix of correlation relations between the content of the extracellular matrix components, proteolysis,
collagenolysis and indicators of the functional state of the liver, the lipid profile of the blood, the functional
state of the endothelium, and the content of hydrogen sulfide in the blood of patients with non-alcoholic
steatohepatitis with CKD (r, p)

Indicators | AST | ALT | GGT TC TG LDL | H2S Higggys NO ET-1
FOP 039% | 043* | 010 | 033* | 035*% | 038* | 0,59% | 043% | -034* | 022
PBOP 046% | 053% | 054% | 039% | 042% | 051*% | -067* | 0.65% | -0,57% | 053*
HA 034% | 037% | 023 0,16 | 0,15 0,18 | -0,53* | 0,54% | -0,38% | 043*
sC 0,51% | 055% | 036* | 020 | 022 | 025 | -057% | 058 | -031% | 037*

fibronectin.| 0,53* | 0,59* | 043* | 0,37* | 032* | 038* | -0,68* | 0,63* | -045% | 0,33*

Lysis AA | 0,44* | 045*% | 021 0,17 0,09 0,11 | -0,44* | 024 | -037* | 0,34*

CLA 041% | 045% | 032% | 021 0,17 008 | -043* | 027 | -033* | 037*
MMP-1 | 044* | 047* | 038* | 0,19 0,16 0,13 | -049% | 019 | -035* | 036*
FGF 049*% | 0,57* | 0,54* | 041* | 047* | 0,53* | -0,75* | 0,66* | -0,58* | 0,57*

Note: * - statistically significant correlation coefficient (p <0,05).

response to various stimulators, which leads to the de- the extracellular matrix (ECM), the formation of fibrous
struction of the architecture of the liver parenchyma, with tissue, and pathological regeneration with the formation
subsequent excessive deposition of the components of of cirrhosis (the final pathological stage of liver fibrosis)
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[1-3, 9]. In patients with cirrhosis of the liver significant
inhibitory expression / activity of CBS and CSE and
decreased levels of H2S in plasma [2, 5, 7, 10].

The aim of the study. To establish mechanisms of
mutual burden and progression of non-alcoholic fatty liver
disease and chronic kidney disease in patients with obesity
and to increase the efficiency of complex treatment for
this polymorbidity.

Material and methods. 114 patients with NASH
were examined against the background of obesity of
I-1I degree, including: 52 patients with NASH (group 1)
(without accompanying CKD), 62 patients with NASH
with a comorbid CKD I-II degree (group 2). The average
age of patients was (45.8 + 3.81) years. The control group
consisted of 20 practically healthy persons (PHPs) of the
corresponding age and sex. patients with NASH with
CKD group 2A (30 patients) received S-adenosylmethi-
onine (600 mg Agepta) by sublingual administration for
90 days. Patients with NASH with a comorbid flow of
obesity and CKD of I-II degree group 2B (32 patients),
except S-adenosylmethionine (600 mg Agepta, sublin-
gual), received meldonium (500 mg vasonate) enterally
for 90 days. The examinations were carried out prior to
treatment and on the 90th day of treatment.

The diagnosis of NASH was established in accor-
dance with a unified clinical protocol approved by the
Ukranian Ministry Of Health, Order No. 826 dated on
November 6, 2014, in the presence of criteria for the
exclusion of chronic diffuse liver disease of viral, he-
reditary, autoimmune or medicinal origin as causes of
cytolytic, cholestatic syndromes, as well as the results of
the ultrasonography 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). Changes in the
metabolism of the components of the extracellular matrix
were determined by the free oxyproline content in blood
(FOP) by S.S. Tetyanets (1985) and protein-bound oxy-
proline (PBOP) by M. S. Osadchuk (1979), hexosamines
(HA) by O.G. Arkhipova (1988), seromucoid (SM),
sialic acids (SC) with the help of Danish Ltd (Lviv)
kits, ceruloplasmin (CP) by the method of MR. Revina
(1976). The content of the matrix metalloproteinase- 1
(MMP-1) and the tissue inhibitor MMP-1 (TIMMP-1),
the fibroblast growth factor (FGF), was determined by
the enzyme-linked immunosorbent assay (ELISA) (DRG
System). The content of H2S in blood was determined
by the spectrophotometric method [11]. The state of
proteolytic activity of blood plasma was studied by the
total activity of blood serum proteinases — according to
M. Kunitz (1975), the intensity of lysis of low molecular
weight proteins (azo-albumin), macromolecular proteins
(azocasein) and collagen (lysis of azocol) with the help of
the Danish Ltd (Lviv) reagents. The state of the protein-
ase-inhibitor system was studied by the presence of a2-
MG blood serum in the blood plasma a1-IP (Danish Ltd,
Lviv). The functional state of the endothelium was studied
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by the content of the metabolites nitrogen monoxide (NO)
(nitrites / nitrates), endothelin-1, homocysteine by the
ELISA method (AXIS-SHIELD (Norway)) in the blood.

Statistical processing of the results of the research
was carried out using parametric and nonparametric
methods of variation statistics. The normal distribution
was checked using the Shapiro-Uilka test and the method
of direct visual evaluation of eigenvalues distribution his-
tograms. Quantitative indices having a normal distribution
are represented as mean (M) =+ standard deviation (S).
In a nonparametric distribution, the data is presented as
median (Me) as position, upper (Q75) and lower quartile
(Q25) as a measure of scattering. For comparisons of data
that had a normal distribution pattern, parametric tests
were used to estimate the Student's t-criterion, Fisher's
F-criterion. To estimate the degree of dependence between
variables, Pearson correlation analysis using parametric
distribution and Spearman rank correlation coefficient
were used.

Results of the research and their discussion. The
analysis of the intensity of fibrous reactions in patients
with NASH, depending on the presence of a comorbid
CKD, indicates a probable increase in the content of
PBOP in the blood of patients in group 1-1.6 times in
comparison with PHP (p <0.05), in patients with group
2—in 2, 0 times (p <0.05). At the same time, the index
of blood in the blood of the FOP (table 1), which is the
biochemical marker of collagen catabolism, in patients
with NASH in group 1 was 1.2 times lower than that in
PHP (p <0.05). At the same time, in group 2 patients, the
FOP content in the blood exceeded the data in the PHP
by 1.4 times (p <0.05), indicating an increase in collagen
degradation in the background of its high synthesis. In
patients of the group 2, a reliable increase in blood col-
lagenolysis was found, the intensity of which exceeded
the index in PHP by 10.7% (p <0.05), in patients of group
1 — collagenolysis was reduced by 13.1% (p <0.05) with
the presence of a probable intergroup difference (p <0,05).
We determined the probable increase in the content of
02-MG in the blood of patients in group 2 (2.7 versus
2.1 in patients in group 1, p <0.05).

The content of H2S in blood in patients of both
groups was reduced: 1.7 times and 3.2 times, respectively
(p <0.05) compared to the PHP index. Indicators of the
functional state of the endothelium indicate its significant
dysfunction: blood NO content was significantly reduced
in patients of both groups with a significant deficit in
patients of group 2: 2.5 times versus 1.8 times in group 1
(p <0.05), the content of the ET-1 in blood, on the contrary,
exceeded the index in PHP by 2.2 and 2.5 times, respec-
tively (p <0.05), indicating a significant predominance
of vasoconstrictors and a deficiency of the endothelie
releasing factor and contributing to hypoxia, ischemia
of the liver and kidney parenchyma, and are additional
factors of damage due to oxygen and energy starvation
[5, 7, 8, 11]. The content of homocysteine in the blood
increased significantly in patients of both groups, respec-
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Table 3

Indicators of the state of components of connective tissue, proteolysis, lipid blood spectrum, functional state
of the endothelium and their regulation in patients with non-alcoholic stethohepatitis, obesity with chronic
kidney disease stage I-II in the dynamics of treatment

. . Groups of patients surveyed
Indicators, units
Group 2A before | Group 2A after | Group 2B before
measurement PHP
treatment treatment treatment
FibroTest, c.u. 0,18+0,01 0,46+0,02* 0,2840,01 */** 0,45+0,01 *
PBOP, pmol/l 41,48+3,72 84,5243,38* 56,25+2,27 */** 83,5043,73 *
FOP, pmol/l 12,39+0,34 17,35+0,57 * 14,3140,48 */** 17,38+0,54 *
HA, mmol/l 1,92+0,02 2,83+0,02 * 2,24+40,03 */** 2,8540,02 *
SC, mmol/l 0,84+0,01 0,9240,02 * 0,86+0,02 0,93+0,02 *
fibronectin, pug/ml 334,94+12,04 525,30+£22,19 * 395,4848,56 ** 527,42420,31*
FGF, nmol/l 17,92+1,07 53,30+£2,23 * 33,274£2,15 */** 53,23+£2,29 *
lysis A7, E440/ 2412002 3.9940,02% | 3345002%* | 399+0,02 *
mlxhour
a2-MG, mmol/l 2,35+0,12 6,34+0,12 * 4,23+0,11 */** 6,35+0,14 *
H2S, umol/l 74,2143,15 23,52+1,76 * 63,75+1,38 */** 23,51+1,73 *
Homocysteine, 9,9+0,52 62,8+1,97 * 27,3+0,64 */%* 62,4+1,93 *
umol/I
NO, pmol/l 17,62+1,43 7,1240,38 * 9,2340,45 */** 7,13+£0,35 *
ET-1, pmol/l 6,01£0,94 15,25+0,76 * 12,1740,62 */** 15,25+0,76 *
Notes: * - changes are probable in comparison with the index in PHP (P <0,05);
** - changes are probable when comparing indicators in patients before treatment (P <0.05);
# - changes are possible when comparing indicators after treatment in patients with group 2A (P <0.05).

tively, in 3,1 and 6,4 times (p <0,05), that in patients of
group 2 in strong interdependence (r =0,65-0,85, p <0,05))
correlated with the parameters of hyperlipidemia: TCH,
TG, CH LDL, AI (p <0.05) and endothelial dysfunction:
NO (r=-0.74, p <0.05), ET-1 (r = 0.63, p <0.05), as well
as with H2S content (r =-0.79, p <0.05).

The interdependence of the above mentioned changes
in homeostasis indices of the components of the connec-
tive tissue extracellular matrix and the content of H2S in
blood confirms the existence of established correlation
relationships (table 2). The obtained data indicate that in
patients with NASH, which arose on the background of
obesity, a significant increase in the synthesis of colla-
gen and glycoproteins was observed in the comorbidity
with CKD, which was accompanied by an ineffective
resorption of newly formed collagen due to insufficient
activation of collagenolysis and proteolysis, a significant
imbalance in the metabolism system of the connective
tissue, which leads to progressive fibrosis of the liver and
kidneys and the violation of their functions. This con-
tributed to the violation of homeostasis H2S, confirming
the data of the correlation analysis (table 2). Under the
conditions of the deficit of H2S and hyperproduction of
homocysteine for the comorbidity of NASH with CKD
I-1I degree, the synthesis and resorption of collagen are
activated, but the anabolism processes are dominated by

the activation of the fibroblast system, hyperproduction

of the FGF, with a significant hyperproduction of the

acute phase proteins, fibronectin, GA, and an increased

degradation of extracellular matrix fucoglycoproteins, a

higher degree of hyperthyroidism and dyslipidemia with a

predominance of proatherogenic fractions of lipoproteins,
an increase in Al p <0.05), the highest degree of endo-
thelium dysfunction (NO deficiency and ET-1 deficiency
(p <0.05)). The protective role of H2S in the progression

of fatty liver disease is due to its antioxidant, antiapoptotic,
anti-inflammatory, vasodilatory and antihypoxant effects,
the ability to stimulate angiogenesis, reduce the content

of proatherrogenic lipoproteins in the bloodstream and

inhibit the activity of fibroblasts [2, 8].

All of the above factors are likely risk factors and
direct links in the pathogenesis of the progression of
NASH and the CKD [2-7], which need to be influenced
by adequate medication support [2].

The administration of the drug ademetionin in the
complex therapy showed the effect presence of this drug
on a significant correction of the revealed disorders of
H2S homeostasis and components of extracellular matrix
(table 3). Thus, the average index of fibrotest in patients
with NASH in group 2A after treatment decreased by 1.6
times (p <0.05), in the group 2B — 2.3 times (p <0.05).

The content of fibronectin in the blood decreased —
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correspondingly in 1,3 and 1,6 times (p <0,05). We have
established the significant effect of ademetionin on the
content of FGF in the blood, respectively, in the group
2A after treatment in 1.6 times, in the group 2B —in
2.5 times (p <0.05). The content of SC in the blood of
patients after treatment decreased by 1.3 and 1.4 times
(p <0.05), respectively, however, normative indicators
reached only in the group 2B. Indicators of the intensity
of degradation of fucoglycoproteins decreased in both
groups, respectively, in 1,4 and 1,8 times (p <0,05) with
normalization of the indicator only in patients in group
2B. Thus, we have established a significant corrective
effect of ademetionin on the extracellular matrix meta-
bolic rate of liver connective tissue for comorbidity with
CKD, which proved to be a decrease in the index of liver
fibrosis by 1.6-2.3 times (p <0.05).

Another factor that has recently been recognized as
a regulator of connective tissue metabolism, which is
actively opposed to organ fibrosis by the inflammatory
process, is the H2S molecule [10]. Under the influence of
treatment with ademetionin in patients with NASH and
CKD, we found a significant increase in H2S content in
the blood compared with the indicator before treatment:
in group 2A — 2.7 times (p <0.05). In patients in group
2B, the growth was 3.1 with a normalization of the index
(p <0.05), indicating a higher efficiency of the ademe-
tionin complex with meltedon for restoring the regulatory
role of H2S with the inhibition of fibrotic processes.

It is known that vasoconstriction and hypoxia are
the leading factors in fibrogenesis, so it is possible that
reduced NO production promotes fibrosis in the liver and
kidney tissue. The use of the complex of ademetionin
and meltedonium contributed to a possible restoration of
the synthesis and liberation of the endothelial cells of the
endothelium with the elimination of the manifestations
of endothelial dysfunction: an increase of 2.4 times with
the normalization of the index — compared with 1.3
times in the treatment with ademetionin alone (p <0.05).

It is known that the deficiency of H2S in a strong in-
terdependence correlates with the excess of homocysteine,
which acts vasoconstrictor effect due to the blocking of
acetylcholine-dependent vessel relaxation, inhibiting the
transport of arginine and inhibiting NO synthesis [6,8].
Pathogenetic explanation for the data obtained may be
provided by the results of a study of the homocysteine
content in the blood in the dynamics of treatment with
ademetioninum and meltedonium (2B) compared with
baseline treatment in combination with ademetionum
(2A). According to the data obtained, the increase in the
content of homocysteine in the treatment of patients in
the group 2A decreased to 2.3 times, and in patients in
group 2B — 3.9 times (p <0.05) (Table 3). At the same
time, the index of ET-1 in the blood in group 2A patients
after treatment decreased by 1.3 times, and in patients in
group 2B — by 2.1 times (p <0.05) with normalization
of the indicator (p> 0, 05) and the difference with the
indicator after treatment in group 2A (p <0,05).
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In our opinion, the proposed complex therapy with
the inclusion of antioxidant, antihypoxant, detoxification,
membrane stabilizing, active metabolic and energotonic
action [2] contributed to the stabilization of the extra-
cellular components of liver, the normalization of the
collagenolysis activity and the restoration of the collagen
homeostasis balance in the body of patients with obesity
and CKD.

Conclusions

1.In patients with NASH, which arose on the back-
ground of obesity, a significant increase in the synthesis
of collagen and glycoproteins (fibronectin) was observed,
which was accompanied by an ineffective resorption of
newly formed collagen due to inhibition of collagenolysis
(CLA) on the background of activation of proteinase
inhibitors (¢2-MG), accompanied by hyperproduction
fibroblast growth factor, homocysteine, endothelin-1,
deficiency in the liberation of hydrogen sulfide and nitro-
gen monoxide. Under the conditions of the comorbidity
of NASH with CKD of the 1st and 2nd degrees, both
collagen synthesis and resorption are activated, but the
processes of anabolism prevail in spite of the compen-
satory activation of collagenolysis, with a significant
hyperproduction of actinic-phase proteins, fibronectin,
glycosaminoglycans, fibroblast growth factor and in-
creased degradation of the extracellular matrix fucogly-
coproteins and lead to progressive fibrosis of the liver and
disturbance of its functions. The indicated dismetabolic
manifestations of the comorbidity of NASH with CKD
in a higher degree of interdependence correlate with
manifestations of endothelial dysfunction (deficiency NO,
hyperproduction of ET-1, homocysteine), dyslipidemia,
and factors of regulation of fibrogenesis (hyperproduction
of FGF and H2S deficiency).

2.Treatment using ademetionina in combination with
meldonium for 3 months helped to balance the homeosta-
sis of liver extracellular matrix components by stabilizing
the membranes of hepatocytes, inhibition of the inhib-
itors of collagenolysis and proteolysis activity, reduce
degradation of fucoglycoproteins, secretion of fibroblast
growth factor and homocysteine restoring pool of hydro-
gen sulfide and monoxide nitrogen, which contributed
a significant decrease in the index of liver fibrosis and

warned the progression of comorbid diseases.
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