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THE EFFECT OF BICYCLOL ON THE STATE OF
THE CONNECTIVE TISSUE COMPONENTS OF THE LIVER
EXTRACELLULAR MATRIX IN THE COMPLEX THERAPY
OF NON-ALCOHOLIC STEATOHEPATITIS WITH LIVER
FIBROSIS IN PATIENTS WITH TYPE 2 DIABETES MELLITUS

The aim of the research was to determine the probable effect of
metformin, rosuvastatin and bicyclol on markers of hepatocyte cytolysis
in patients with nonalcoholic steatohepatitis and diabetes mellitus type 2
with diabetic kidney disease, the degree of hepatocyte steatosis and stage
of liver fibrosis, as well as the content of extracellular protein and
carbohydrate components in the blood tissues that are markers of the
intensity of liver fibrosis and the progression of non-alcoholic
steatohepatitis.

Materials and methods. Study of changes in the course of treatment
of 60 patients with nonalcoholic steatohepatitis with type 2 diabetes
mellitus and stage -1V diabetic kidney disease was conducted, among
whom 48 patients were diagnosed with mild non-alcoholic
steatohepatitis and 12 — with moderate non-alcoholic steatohepatitis. A
comorbid disease, i.e. type 2 diabetes mellitus of moderate severity, was
registered in 100% of patients with nonalcoholic steatohepatitis: among
them, 15 people had diabetes in the compensatory stage, 45 people — in
the subcompensated stage. All patients with nonalcoholic steatohepatitis
and type 2 diabetes had comorbid diabetic kidney disease, including 21
cases of stage -1l diabetic kidney disease, 20 cases of stage Il diabetic
kidney disease, and 19 patients with stage 1V diabetic kidney disease.

Results. Analysis of the results of extracellular matrix connective
tissue metabolism in the blood of patients with non-alcoholic
steatohepatitis on the background of type 2 diabetes mellitus and diabetic
kidney disease indicated that the inflammatory and dysmetabolic process
contributed to a significant imbalance of connective tissue components.
In particular, activation of anabolic collagen was shown on the basis of
an increase in blood protein-bound oxyproline by 2 times (p < 0.05), as
well as a decrease in the intensity of collagen catabolism — based on a
decrease in blood free oxyproline by 1.4 times (p < 0.05), which
probably occurred due to inhibition of collagenolytic activity of blood
plasma (by 1.4 times, p < 0.05). That is, activated processes of collagen
synthesis were accompanied by inhibition of its degradation and
accumulation in the extracellular matrix. We also found a significant
increase in the blood content of hexosamines by 1.5 times (p < 0.05) and
accelerated degradation of carbohydrate-protein components of the
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matrix (with an increase in the content of unbound fucose by 2.6 times,
(p < 0.05)).

Conclusions. The combination therapy with metformin, rosuvastatin
in combination with Bicyclol in individuals with comorbid nonalcoholic
steatohepatitis, type 2 diabetes mellitus and diabetic kidney disease for 3
months helped to eliminate the syndrome of cytolysis of hepatocytes, a
significant reduction liver fibrosis intensity due to optimization of
spectrum of connective tissue components of the extracellular matrix in
the blood with a decrease in the content of markers of collagen
anabolism, increase in the content of markers of collagen catabolism due
to increased total collagenolytic activity of blood plasma, decrease in the
content of hexosamines and carbohydrate protein markers.

Keywords: non-alcoholic steatohepatitis, type 2 diabetes mellitus,
diabetic kidney disease, liver steatosis, liver fibrosis, Bicyclol.
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BILUIMB BILUKJIOJIY HA CTAH CHOJYYHOTKAHMHHUX
KOMITOHEHTIB NO3AKJITUHHOIO MATPUKCY NMEYIHKHA
Y  KOMIUIEKCHIA  TEPANII  HEAJKOIOJBHOI'O
CTEATOTEIIATHTY 3 ®IEPO30M MEYIHKH YV XBOPUX HA
YKPOBHII TIABET THITY 2

MeTta poboTu: 3'iCyBaTH MOXJIMBHUI BIUIMB KOMIUIEKCY 3aC001B MeT-
(opmiHy, po3yBacTaTHHY Ta OIIMKIIONY Ha MapKepH LUTOJI3Y Tenaro-
LUTIB Ta cranito GiOpo3y mediHKU. OIIKOBUX KOMIIOHEHTIB MMO3aKJITHH-
HOTO MATPHKCY TEYiHKOBOI TKaHWHH, SIKi € MapKepaMH iHTEHCHUBHOCTI
(hiOpo3yBaHHs TIEYIHKN Ta POrPECyBaHHS HEAJIKOTOJIBHOTO CTeaTorena-
THUTY.

Martepianun ta meroan. [IpoBeneHO HOCTIIKESHHS AWHAMIKA JIKY-
BaHHs 60 XBOpHX Ha HEAJKOTOJIBHUH CTEaTOreNaTUT 3 IyKpOBUM Jlia0e-
TOM 2 THITy Ta AiabeTH4HOI0 XBOpoOoto HUpoK -1V cranii, 3 sxux y 48
MAli€HTIB J[IarHOCTOBAHO HEAJKOTOJbHUH CTEATOrenaTUT JIETKOTO CTY-
NeHs1, a y 12 — HeaJIKOTOJIbHUI CTeaTOTeNaTHT CEPEIHBOTO CTYICHS TSK-
kocti. KomopOinHicTh 3axBoptoBanHsM y 100% XBOpUX Ha HEAIKOTOJIb-
HHUH cTeaTorenatur OyB IYKPOBHi JiaberT THIy 2 CepeJHbOro CTYIeHs
TSDKKOCTI, cepest sIKuX y 15 ocib mykpoBuii niadbet OyB y cTaii KOMIICH-
carii, y 45 cyOkommneHcoBaHui. Bci XBOpi Ha HealIKOTOJIBHUHN CTeaTore-
MaTUT 1 IyKpOBUii iabeT TuIty 2 Maju KOMOPOiTHICTh A1a0eTHYHOT XBO-
pobu HHPOK, 30KpeMa, 21 ocoba 3 miabeTHYHOIO0 XBOpOOOK HHUpOK Il
cranii, 20 oci6 3 miabetnaHOIO XBOpoOOorO Hupok [-II craxii, 19 ocib 3
JliabeTHYHOI0 XBOpoOoto HUpok IV craii.

Pe3ysabTaTH. AHami3 pe3yibTaTiB JOCHTIHKEHHS BMICTY NPOIYKTiB
MeTaboJIi3My CIONYyYHOI TKAaHWHHU IO3aKITITHHHOTO MAaTPUKCYy B KpOBI
XBOPHX Ha HEAJIKOTOJbHHUIl CTeaTrorenaTUT Ha TJi IyKPOBOTO Aiabery
Tuy 2 Ta niabeTndHoi XBOPOOM HUPOK BKA3ye Ha Te, IIO 3alalbHUN Ta
JICMETA0O0IIIYHUH TIPOIIEC CIPUSE CYTTEBOMY AUCOATaHCY KOMIIOHEHTIB
CHOJIyYHOT TKAaHWHH. 30KpeMa, BCTAHOBJEHO aKTHBAILiI0 aHAOONIYHMX
KOJIareHy 3a 3pOCTaHHAM Y KpOBi OLJIKOBO3B'SI3aHOTO OKCHIIPOIiHY B 2,0
pasu (p < 0,05), a TakoX 3HMKEHHS IHTEHCHBHOCTI NPOIECiB KaTaboui3-
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My KOJIareHy — 3a 3HMKEHHSIM BMICTY B KPOBi BUILHOTO OKCHIIPOJIIHY Y
1,4 pasu (p < 0, 05), mo BHHHKIIO, IMOBIPHO, BHACIIIOK TalbMyBaHHSI
KOJIATEHOJIITHYHOI aKTMBHOCTI TwiasmMu Kposi (B 1,4 pasu, p < 0,05).
To6To aKkTHBOBAHI MPOIECH CHHTE3Y KOJIAT€HY CYMPOBOJUKYIOTHCS Ta-
JBMYBaHHIM HOTO Jlerpafanii 3 HaKOMMYEHHSIM M03aKJIITHHHOTO MaTpH-
kcy. Hamu Takox BCTaHOBJIEHO CYTT€BE IIiJBHIICHHS BMICTY B KpOBI
rekcazaminiB y 1,5 pasu (p < 0,05) Ta npuckopena Jerpajalist ByriaeBo-
JTHO-O1JIKOBHX KOMIIOHEHTIB MaTpHUKCY (31 3pOCTaHHSIM BMICTy B KpOBI
(hyko3u, He MOB'A3aHOTO 3 OUTKOM, ¥ 2,6 pasa, (p < 0,05)).

BucnoBku. KombiHoBana Tepamist MeT(opMiHOM, pO3yBaCTaTHHOM Y
MOEAHAHH] 3 OINUKIONOM Yy 0ci0 3 KOMOPOITHAM HEaJIKOTOJIBHHUM CTea-
TOTENAaTUTOM, I[yKPOBHM Jia0eToM 2 TUIy Ta NiaOeTHIHOIO XBOPOOOIO
HUPOK TIPOTATOM 3 MICSIIB TO3BOJMIA YCYHYTH CHHIPOM IIHTOJI3Y Te-
MATOINTIB, 3HAYHO 3HM3UTH BHPaXeHICTh (iOopo3y. CHOTyIHOTKAaHUHHI
KOMITOHEHTH IT03aKJIITHHHOTO MaTPUKCY B KPOBI NPH 3HIKEHHI BMICTY
MapKkepiB aHaboJi3My KoJlareHy, IMiZIBHIIEHHI BMICTY MapkepiB karado-
Ji3My KOJIareHy 3a paxyHOK IiIBHUIICHHS 3arajibHOi KOJAreHOIITHYHOT
AKTHBHOCTI TUIa3MH KPOBI, 3HIKCHHI BMICTY T€KCa3aMiHIB Ta BYIJIEBO/I-
HOTO O1JTKa MapKepH.

Ki1r04oBi c10Ba: HealKoOTONBHUI CTEaTOTENATHT, IIYKPOBUH Aiaber
UMy 2, niabeTudHa XBOopoOa HUPOK, CTEaTo3 MEHiHKH, (iOdpo3 MediHKH,
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Introduction/Beryn

The urgency of the problem of comorbid non-
alcoholic steatohepatitis (NASH), type 2 diabetes
mellitus (DM2) and diabetic kidney disease (DKD)
have a number of mechanisms of mutual burden,
the elimination of which will contribute to the
achievement of clinical remission of diseases,
compensation of the function of the liver and
kidneys. The leading links in the pathogenesis of
NASH are hepatocyte steatosis and mesenchymal
inflammation, each of which can induce liver tissue
fibrosis and NASH progression to liver cirrhosis [1,
2, 3, 4]. Liver tissue fibrosis is based on the
activation of perisinusoidal stellate Ito cells, which
under the influence of numerous proinflammatory
factors, hypoxia and oxidative stress are
transformed into myofibroblast-like cells, activated
and able to synthesize large amounts of collagen,
periin perivenular (centrilobular) and then penetrate

deep into the lobe, forming septal liver fibrosis [5,
4,6,7,8,9].

One of the probable pathogenetic mechanisms
of diabetes and DKD progression is also pancreatic
fibrosis in the islets of Langerhans and renal
parenchyma as a consequence of microangiopathies
and endothelial dysfunction [6, 10].

These processes are opposed by various anti-
inflammatory factors of natural origin — a number
of anti-inflammatory cytokines, natural
antioxidants, release of glucocorticoid hormones
(GCH), reperfusion after ischemia, etc., but all
these measures have a compensatory effect, require
careful monitoring of anti-inflammatory processes.
[11, 3, 12, 13, 14]. At the same time, the list of
drugs that have a proven antifibrotic effect is quite
limited [11]. The wuse of GCH drugs in
dysmetabolic and inflammatory liver disease —
NASH is not justified and even contraindicated,
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because GCH transfer all types of metabolism to
carbohydrate rails, stimulate hyperglycemia and
hyperlipidemia, increase hepatocyte steatosis [11].
In hepatitis of viral origin (B, C, B + D) the
effectiveness of interferon-o 2a and 2b with the
implementation of a powerful anti-inflammatory
and antifibrotic action was proved [15, 16, 2, 17].
However, in NASH, this therapy is not used due to
inefficiency, clinical manifestation of a number of
significant side effects of a-interferons. There are
reports of the use of a drug with hepatoprotective,
anti-inflammatory action — heparizin, which
contains glyceric acid, and has a mild antifibrotic
effect in NASH [11, 12].

In the available literature there are a number of
reports on the use of the drug Bicyclol for anti-
inflammatory, antifibrotic purposes in liver diseases
of various origins, primarily viral hepatitis and liver
cirrhosis [2, 8-11, 13-29]. Bicyclol is a high-tech,
original, synthetic drug [11, 16]. Based on the
results of multicenter, randomized, blind, placebo-
controlled studies conducted in accordance with the
principles of evidence-based medicine, Bicyclol is
able to eliminate the cytolytic syndrome — to reduce
the increased activity of aminotransferases in viral
hepatitis B, C, fatty liver disease and alcoholic liver
disease — when the liver is affected by chloroform,
D-galactosamine and acetaminophen, to restore the
violation of the structure of liver tissue in different
severity [2, 8-11, 13-17]. Bicyclol inhibits the
production of active neutrophils, Kupffer cells and
macrophages of tumor necrosis factor-a (TNFa), as
well as removes from the cells and neutralizes free
radicals of oxygen and nitrogen [11, 16]. Bicyclol
suppresses oxidative stress, restores the structure of
the nucleus and DNA, the functional state of
hepatocyte mitochondria, prevents apoptosis and
necrosis of hepatocytes, helps to restore the
functional state of hepatocytes, inhibits the process
of fibrosis of liver tissue [2, 8-11, 13-17]. Studies
have also been performed to prove the effectiveness
of Bicyclol in alcoholic and nonalcoholic fatty liver
disease on the background of obesity [1, 3, 4, 8],
toxic and drug-induced hepatitis [11, 14], for liver
rehabilitation after chemotherapy and
chemoprophylaxis of GCH posttransplant reactions
in kidney transplantation [10], cancer [17]. At the
same time, there are no detailed data on the use of
Bicyclol in NASH with stage 1-3 fibrosis on the
background of DM2 with DKD in the literature, or
there are reports of studies conducted in the
experiment. These circumstances led to research in
this direction.

The purpose of the study was to determine the
probable effect of a complex of metformin,
rosuvastatin and bicyclol on markers of hepatocyte
cytolysis in  patients  with  nonalcoholic
steatohepatitis and diabetes mellitus type 2 with
DKD, the degree of hepatocyte steatosis and stage
of liver fibrosis, as well as the content of
extracellular protein and carbohydrate components
in the blood tissues that are markers of the intensity
of liver fibrosis and the progression of NASH.

Material and methods. Study include 60
patients with NASH, type 2 diabetes and stage I-1V
DKD, among which 48 patients (80.0%) were
diagnosed with mild NASH, and 12 (20.0%) —
NASH of moderate activity. A comorbid disease,
i.e. type 2 diabetes mellitus of moderate severity,
was registered in 100% of patients with NASH:
among them, 15 people (25.0%) had compensated
diabetes, 45 (75.0%) people had subcompensated
stage. All patients with NASH and diabetes mellitus
had comorbid DKD, in particular, 21 cases of DKD
stage I-11 (35.0%), 20 people with DKD stage IlI
(33.3%), 19 people with DKD stage IV (31.7%)). In
15 (25.0%) examined have secondary arterial
hypertension (AH) of renal genesis of the I-II
degree was established, in 11 persons (18.3%)
essential AH of the I-Il stage, 1-1lI degree was
established. Patients were excluded from the study
if they had chronic pathology in the active phase or
in the stage of decompensation (heart, blood
vessels, kidneys, digestive system, blood and
hematopoiesis, neurological, psychiatric, cancer,
endocrine, rheumatic diseases, fatty liver disease of
alcoholic etiology), acute diseases, pregnancy,
lactation.

Depending on the prescribed treatment on a
random basis, the examined patients were divided
into 2 groups: group 1 (n = 28 patients) received a
low-calorie diet, essential phospholipids (EPL) 300
mg 2 capsules 3 times a day) 90 days for the
treatment  of  active  NASH, metformin
hydrochloride for type 2 diabetes and
hyperlipidemia prescribed 1000 mg per day,
rosuvastatin (5 mg once daily) for 90 days. Group 2
(n = 32 patients) consisted of patients who, in
addition to similar dietary recommendations,
hypoglycemic and hypolipidemic therapy instead of
EFL received additional drug Bicyclol (Beijing
Union Pharmaceutical Factory, China) 25 mg 3
times a day for 90 days. The mean age of patients
was (53.8 £ 3.52) years. The comparison group for
the presentation of reference values of homeostasis
was 30 healthy people of the appropriate age.
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NASH was diagnosed in accordance with the
recommendations of the unified clinical protocol
approved by the order of the Ministry of Health of
Ukraine Ne 826 06.11.2014, in the presence of
criteria for exclusion of chronic diffuse liver
disease of viral, hereditary, autoimmune or drug
genesis as a cause of cytolytic, mesenchymal,
inflammatory FibroMax Test, which included
"SteatoTest", "ASH" and "NASH-Test"
(BioPredictive, France) — to determine the degree of
liver steatosis and its nature (alcoholic or non-
alcoholic), "FibroTest" — to determine the stage of
liver fibrosis, and also on the basis of the results of
ultrasonography (USG) on the US scanner Ultima
PA ("Radmir", Kharkiv, Ukraine).

Diagnosis of type 2 diabetes was carried out in
accordance with the unified clinical protocol
approved by the Order of the Ministry of Health of
Ukraine Ne 1118 of 21.12.2012. Diagnosis and
treatment of DKD was carried out according to the
recommendations of clinical guidelines GA
"Institute of Nephrology NAMS of Ukraine”
(2012). Calculation of the glomerular filtration rate
(GFR) was performed using a GFR calculator of the
Institute of Nephrology of the National Academy of
Medical Sciences of Ukraine, KDIGO (2012,2020)
recommends using CKD EPI  equation.
Determination of the stages of DKD was carried out
according to the classification of C.E. Mogensen
(1983).

The condition of the connective tissue
components (CT) of extracellular matrix (ECM)
was determined by the content of free oxyproline
(FOP) — by the method of S.S. Tetyanets, protein-
bound oxyproline (PBOP) — by the method of
M.A. Osadchuk, hexosamines (HA) - by the
method of O.G. Arkhipova, non-protein fucose
(NPF) — by the method of P.M. Sharayeva et al.
Collagenolytic activity (CLA) of blood plasma was
studied by the intensity of azocol lysis.

The dynamics of treatment was assessed by
markers of damage and liver function tests, the
results of "SteatoTest" and "FibroTest", the state of
protein and carbohydrate-protein components of the
extracellular matrix of liver tissue by 30 and 90
days.

The research was carried out in compliance
with the basic provisions of the GSR (1996), the
Council of Europe Convention on Human Rights
and Biomedicine (04.04.1997), the Helsinki
Declaration of the World Medical Association on
the ethical principles of scientific medical research
with human participation (1964-2013), order of the

Ministry of Health of Ukraine Ne 690 dated
23.09.2009, Ne 616 dated 03.08.2012.

Before testing the statistical hypotheses, the
analysis of the normality of the distribution of
values in randomized samples was performed by
determining the coefficients of asymmetry and
excess using the Khan—Shapiro-Wilkie test. The
probability of the difference of the arithmetic mean
and its error between the study groups was
determined using the bilateral odd Student's t-test.
The difference was considered significant at a
significance level of p < 0.05. Student's t-test was
used only in the case of a normal distribution of
equality of the general variances of the compared
samples, which was verified using Fisher's F-test.
In other cases, a nonparametric Mann-Whitney
rank test was used to compare the results. The
probability of changes in the dynamics of treatment
in the case of normal distribution in the samples
was determined by Student's paired test, in other
cases — by non-parametric paired T-test of
Wilcoxon. For statistical analysis of the obtained
results we used software packages Statistica for
Windows version 8.0 (Stat Soft inc., USA),
Microsoft Excel 2007 (Microsoft, USA).

Results of the research. Analysis of the results
of the study of the content of metabolic products of
CT ECM (Table 1) in the blood of patients with
NASH on the background of diabetes and DKD
indicates that the inflammatory and dysmetabolic
process contributes to a significant imbalance of the
components of CT. In particular, the activation of
collagen anabolism processes was increased by a
2-fold increase in PBOP blood (p < 0.05), as well as
a decrease in the intensity of collagen catabolism
processes by a 1.4-fold decrease in blood FOP
content (p < 0.05), which probably occurred due to
inhibition of collagenolytic activity of blood plasma
(1.4 times, p < 0.05).

At the same time, we found that Bicyclol, even
with treatment for 30 days, affects the metabolism
of CT components and probably inhibits the
development of fibrosing reactions in patients with
NASH. Thus, after 30 days of treatment, a
significant decrease in the content of PBOP in 1.4
times (p < 0.05) was registered only in the 2nd
observation group, as well as an increase in the
intensity of collagenolysis FOP in 1.5 times (p <
0.05), as well as the rate of CLA — 1.7 times (p <
0.05) compared to the rate before treatment), in the
absence of probable changes in the control group (1
group). These processes were accompanied by a
significant  inhibition = of  degradation  of
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fucoglycoproteins (1.4 times, p < 0.05) in the
dynamics of treatment of patients in group 2 and a

blood (1.4 times, p < 0.05), while in the comparison
group, the parameters tended to decrease (p > 0.05).

significant decrease in the content of HA in the

Table 1 — Content of metabolic products of connective tissue components in the blood patients with
non-alcoholic steatohepatitis, type 2 diabetes mellitus and diabetic kidney disease in the dynamics of
treatment (M £ m)

Groups of examined patients
Indicators
Group 1 (n = 28) Group 2 (n = 32) Control group (n = 30)

PBOP, mkmol/L 79.64 £5.34 * 79.62 £537* 40.28 £ 3.73
é FOP, mkmol/L 9.03+0.17* 9.01+0.18* 12.93 +0.03
g Fucosa, units 95.33+8.45* 95.35+8.39* 37.34+£5.45
§ HA, mmol/L 8.41+0.57* 8.43+0.55* 5.51+0.06

CLA, mkmol/L per hour 0.63+0.03 * 0.64 +£0.04 * 0.87 £0.02
= PBOP, mkmol/L 70.35+4.54 * 57.63 +4.32 **/# 40.28 £3.73
@
% FOP, mkmol/L 10.25+0.57 * 13.34 +£ 0.17 */**/# 12.93+0.03
g Fucosa, units 89.75+6.13 * 68.12 +2.18 */**/# 37.34+5.45
% HA, mmol/L 7.38+£0.22* 5.91 +0.24 **/# 5.51+£0.06
&
‘E CLA, mkmol/L per hour 0.70+0.03 * 1.08 £0.02 */**/# 0.87 +0.02
= PBOP, mkmol/L 62.65+6.35* 43.21 +2.31 **/# 40.28 £3.73
&
% FOP, mkmol/L 11.08 + 0.59 */** 13.52 +£0.28 **/# 12.93+0.03
Z Fucosa, units 65.22 +5.38 */** 46.98 + 2.39 **/# 37.34 +£5.45
-OSE HA, mmol/L 7.46+£0.40%* 5.74 +£0.21 **/# 5.51 +£0.06
)
E CLA, mkmol/L per hour 0.74 +£0.07 * 0.98 = 0.05 **/# 0.87 £0.02

Note: * — the difference for examined patients versus control group (p < 0.05); ** — a significant difference in comparison
with the baseline indicator (p < 0.05); # — the difference in comparison with the indicator after treatment in patients of

group 1 (p < 0.05)

After 90 days of treatment with Bicyclol, the
indicators of the state of the components of CT
ECM liver in most parameters approached the
normative values (Table 1).

In particular, in patients of group 2, a decrease
in the content of PBOP in the blood by 1.8 times
(p < 0.05) compared with pre-treatment, as well as
a increase in the content of FOP after treatment by
1.5 times (p < 0.05), which indicates a decrease in
the intensity of collagen abolism and enhancement

of collagen catabolism in ECM liver tissue.
Significant changes in these indicators in the
dynamics of treatment in patients of group 1 were
not registered (p > 0.05). Initially reduced blood
CLA in patients with NASH after treatment
increased 1.5 times (p < 0.05) in patients of group
2, which indicates the probable activation of
external (humoral, enzymatic, cytokine, etc.)
mechanisms of regulation of CT metabolism under
the influence of Bicyclol. Changes in the control
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group after treatment relative to the content of
POBP and CLA weren’t significant (p > 0.05), at
the same time, the concentration in the blood of
FOP in patients of group 1 probably increased 1.2
times (p < 0.05), but the norm is not reached. We
also found a corrective effect of Bicyclol on the
metabolism of glycosaminoglycans: a decrease in
the content of HA in group 2 by 1.5 times (p <
0.05) with the actual normalization of the indicator.
In group 1, changes in HA content weren’t
significant (p > 0.05). In addition, we observed a

significant decrease after treatment of fucose levels
in the blood: 1.5 and 2.0 times, respectively, in
patients of groups 1 and 2 (py, < 0.05).

Analysis of cytolytic syndrome activity
indicates  that  before  treatment  alanine
aminotransferase (ALT) increased activity (3.6
times, p < 0.05) — after treatment decreased in
patients both groups: respectively 2.2 and 3, 7 times
(p < 0.05) with the presence of a intergroup
difference (p < 0.05) (Table 2).

Table 2 — Indicators of cytolysis activity of hepatocytes, steato-test and fibro-test in patients with non-
alcoholic steatohepatitis, type 2 diabetes mellitus with stage 1-1V diabetic kidney disease in the dynamics of

treatment (M £ m)

Groups of examined patients
Parameters
Group 1 (n =28) Group 2 (n =32) Control group (n = 30)

= ALT, mmol/L per hour 152+0.17 * 151+0.15* 0.42 +0.03

é E Steato test 0.75+0.02 * 0.76 £0.02 * 0.19+0.02
® E Fibro test 0.56+0.01 * 0.55+0.01* 0.17+0.01
2 ALT, mmol/L per hour 0.69 + 0.05 */** 0.41 +0.04 **/# 0.42 £0.03
g Steato test 0.61 +0.02 */** 0.42 +0.01 */**/# 0.19+0.02
= Fibro test 0.50 + 0.01 */** 0.33 £ 0.01 */**/# 0.17+0.01

Note: * — the difference for examined patients versus control group (p < 0.05);
** _ the difference in comparison with the baseline indicator (p < 0.05);
# — the difference in comparison with the indicator after treatment in patients of group 1 (p < 0.05)

At the same time, the increased hepatocyte
steatosis before treatment, which exceeded the
reference values by 4.0 times (p < 0.05) — under the
influence of treatment also significantly decreased in
patients of 1 and 2 observation groups — 1.2 and 1.8
times, respectively (p < 0.05) with the presence of a
significant intergroup difference (p < 0.05) (Table 2).
Thus, significantly FibroTest increased before
treatment (3.2 times, p < 0.05) in patients with
NASH with comorbid diabetes and DKD in the
dynamics of treatment in patients of group 1
decreased by 10.7% (p < 0.05), and in patients of
group 2 — by 40.0% (p < 0.05) with the presence of a
significant intergroup difference (p < 0.05). The data
obtained indicate a favorable anti-inflammatory
effect of Bicyclol, which is aimed at inhibiting and
preventing liver fibrosis.

Discussion. The problem of comorbid NASH,
DM2 and DKD is the rapid progression of all
comorbid diseases, decompensation of carbohydrate

metabolism, development of hepatocellular and renal
failure.

To determine the effect of bicyclol on the state of
the connective tissue components of the extracellular
matrix of the liver in the complex therapy of
nonalcoholic steatohepatitis with liver fibrosis in
patients with type 2 diabetes mellitus with diabetic
nephropathy, the investigation was conducted in the
treatment of 60 patients with nonalcoholic
steatohepatitis with comorbid DM2 of moderate
severity and stage I-1vV DKD. Addition of Bicyclol
to the complex therapy of NASH and DM2 with
DKD for 3 months helped to eliminate the syndrome
of cytolysis of hepatocytes, a significant reduction in
steato-test and fibrotest, a reduction in the intensity
of hepatic tissue fibrosis due to optimization of blood
(protein-bound oxyproline), increasing the blood
content of markers of collagen catabolism in the
blood (free oxyproline) due to increased total
collagenolytic activity of blood plasma, reducing the
content of hexosamines and carbohydrate-protein
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markers of fucoglycoprotein degradation in the
blood. We investigated that the activated processes
of collagen synthesis are accompanied by inhibition
of its degradation with accumulation in ECM. We
also found a significant increase in the content of HA
in the blood by 1.5 times (p < 0.05) and accelerated
degradation of carbohydrate-protein components of
the matrix (with an increase in the content of fucose,
not bound to protein, 2.6 times, (p < 0.05)).

The results of the study of the content of
connective tissue metabolic products in patients with
NASH, DM2 with stage I-1V DKD in the dynamics

Conclusions/BucHoBKH

Combination therapy  with metformin,
rosuvastatin, Bicyclol in individuals with comorbid
nonalcoholic steatohepatitis, type 2 diabetes mellitus
and diabetic kidney disease for 3 months helped to
eliminate the syndrome of cytolysis of hepatocytes, a
significant reduction in fiatoma spectrum of

of treatment showed that traditional treatment with
essential phospholipids and Bicyclol actively affect
and during 90 days of treatment the main
components of the pathological process in the liver in
NASH - cytolysis and fatty degeneration of
hepatocytes, but Bicyclol in the complex
hypoglycemic and hypolipidemic therapy has a more
intense effect. It should also be noted that the effect
of traditional therapy and liver fibrosis activity,
according to previous studies, was significantly
lower than the proposed therapy with Bicyclol.

connective tissue components of the extracellular
matrix in the blood with a decrease in the content of
markers of collagen anabolism, increase in the
content of markers of collagen catabolism due to
increased total collagenolytic activity of blood
plasma, decrease in the content of hexosamines and
carbohydrate protein markers.

Prospects for future research/ITepcneKTHBA MOAAIBIIMX AOCTiIZKEHD

The prospect of our further research in this direction is an establishment of other pleiotropic effects of
Bicyclol under the conditions of complex treatment of various comorbid pathologies against the background of

non-alcoholic steatohepatitis.
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