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Aim. To determine the indices of connective tissue metabolism, adipokines and cytokeratin-18 in non-alcoholic steatohepatitis patients
with osteoarthritis and obesity comorbidities.

Materials and methods. 90 patients were examined and divided into three groups: group 1 (n = 30) included patients suffering from OA
grade lI-Ill according to Kellgren and Lawrence classification with normal body mass (BMI = 21-25 kg/m?), group 2 (n = 30) — patients
with NASH and OB without OA (BMI > 30 kg/m?), group 3 (n = 30) — patients with OA with NASH and OB (BMI more than 30 kg/m?).
The control group consisted of 30 age-matched practically healthy persons (PHP). The average age of patients was (62.3 + 5.7) years.

Results. In NASH patients with OB and OA, there is a significant increase in the synthesis of collagen and glycosaminoglycans which is
accompanied by ineffective resorption of newly formed collagen due to inhibition of the collagenolytic activity of blood plasma in NASH
arising from activation of proteinase inhibitors (a2-MG), a significant imbalance in the metabolic system of connective tissue, which,
particularly in OA and OB comorbidities, leads to progressive fibrosis of the liver and its functions impairment. It has been established
that blood adipokines level not only depends on body weight, but also reflects the risk for occurrence of nosologies associated with OB.

Conclusions. In patients with NASH and morbid OB, a significant increase in collagen and glycosaminoglycans synthesis was
observed. Adipokine deficiency, found in the work, can play a significant pathogenetic role in the development and progression
of NASH as well as OB and OA. Adipokines leptin and adiponectin and also cytokeratin-18 may serve as sensitive risk markers
for comorbid diseases development and could be candidates for their measurements inclusion in the diagnostic algorithm for
NASH, OA, OB and their combination.

OcobAnBOCTi MeTaboAi3My COAYUHOI TKAHMHU, BMICT AAUNOKIHIB i LUTOKEpPaTUHY-18
Y XBOPUX Ha HEAAKOTOAbHMW CTE€ATOrenaTwT, Lo NOEAHAHWH 3 0CTE0APTPO30M Ta OXKUPIHHAM

0. C. XyxniHa, 0. A. AsxoBuy, A. B. KaHboBcbka, O. B. KaywaHcbka, B. O. LLynep

MeTa po60Ty — BU3HAUNTI MOKA3HWKK OOMiIHY CMOMYYHOI TKaHWHW, 8AWNMOKIHIB i LMTOKEPaTUHY-18 y XBOPWUX Ha HeamnKoronbHWi
creartorenatut (HACT) 3a komopbigHocTi 3 octeoaptpo3om (OA) Ta oxupiHHAM (OXK).

Marepianu Ta meToau. Obctexmunm 90 nauieHTis, ikux noainumv Ha 3 rpynu: 1 rpyna (n = 30) — xBopi, ki cTpaxaatoTb Ha OA KkoniH-
Hux cyrno6is |11l cTagii 3a Kellgren i Lawrense 3 HopmanbHoto Macoto Tina (IMT = 21-25 kr/m?), 2 rpyny (n = 30) — nauieH 3 HACT
Ta oXupiHHaM 6e3 OA (IMT >30 kr/m?), 3 rpyny (n = 30) — nauientn 3 OA, HACT Ta oxupikHam (IMT noHag 30 kr/m?). KoHTponbHa
rpyna — 30 npakTU4HO 300pOBMX OCib BiANoBiaHOro Biky. CepepHilt Bik XBOpUX CTaHOBMB 62,3 £ 5,7 poky.

Pesyniratu. Y xBopux Ha HACT, LU0 noegHaHuil 3 0XXMPIHHSM Ta 0CTE0apTPO30M, BCTAHOBWIM ICTOTHE MiABULLEHHS CUHTE3Y KonareHy
Ta rniko3amiHorikaHiB, KOTPE CYNPOBOAKYETLCS HEEEKTUBHOK Pe30pOLiieto HOBOYTBOPEHOTO KorareHy BHACTILOK ranbMyBaHHs!
KonareHoniTM4HOI akTMBHOCTI Nnaamu kposi npu HACT, Lo BUHUK yHacnigok akTueawii iHribiTopis npoteitas (a2-MI'), ancbanaxcy B
cucTemi Metaboniamy cronyqHoi TkaHuHu. Lie, ocobnneo 3a ymos cynyTHix OA Ta OXK, npn3eoamTb 40 (ibpo3yBaHHs NediHkM, Lo
Mporpecye, Ta NopyLUeHHs ii (yHKLiA. BCTaHOBNEHO, LU0 piBEHb aAMMOKIHIB Y KPOBI 3aMeXuTb He TiNbKvi Bif MacK Tina, ane i nokasye
PU3VK BUHWKHEHHS! HO30ITOTiI, aCOLMOBaHWX i3 raaKicTHo.

BucHoBKW. Y XBOpYX Ha HEANKOrOMNbHUI CTEATOrenaTmT, LLO BUHUK Ha TN OXVPIHHS, BCTAHOBIEHO iCTOTHE MiABULLEHHS CUH-
Te3y konareHy Ta rnikosamiHornikanis. [edilnT aaunoHeKTUHY MOXe BifirpaBaTi BaXNMBY MaToreHeTUYHy porib Y PO3BUTKY
Ta nporpecyBaHHi sk HACT, Tak i KMpiHHS Ta 0cTeoapTpo3y. AZUMOKIHM NENTUH Ta agUMNOHEKTUH i LMTOKepaTuH-18 MoXyTb
6yTV YyTNMBUMM MapKepamMu pu3nKy po3BIUTKY KOMOPBIAHVX 3aXBOPIOBaHb, @ OT)XE MOXYTb CTaTV KaHAMAATAMM Ha BKIKOYEHHS!
X BU3Ha4eHHs B giarHocTuyHui anroputM npu HACT, OA i OX Ta ix noeaHaHHi.

OcobeHHOCTH MeTaboAM3Ma COeAMHUTEAbHON TKaHU, COAEPKaHUE aAMNOKUHOB
W UUTOKEpaTHHa-18 y 60AbHbIX C HEAAKOTOALHbIM CTEaTOrenaTuToM, COBMELLEHHbIM
C 0CTE0apPTPO30M U 0XXMPEHUEM

0. C. XyxauHa, 0. A. AaxoBbiy, A. B. KanéBckas, E. B. KaywaHckas, B. A. LLynep

Lienb paboTkl — onpefenuTb nokasaTtenu obmMeHa COeAMHUTENbHOW TKaHW, afunoKMHOB M LMToKepaTuHa-18 y BonbHbIX ¢
HearnkoronbHeIM cTeatorenatutom (HACH) npu komopbuaHocTu ¢ octeoapTpo3om (OA) u oxupeHnem (OX).
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Matepuansi u Mmetogbl. O6cnegosany 90 naumeHToB, KoTopble pasneneHsl Ha 3 rpynnbl: 1 rpynny (n = 30) cocTaBunm 6onbHbIe,
ctpapatowme OA koneHHbix cyctasos II-lIl cragum no Kellgren u Lawrense ¢ HopmanbHoit Maccoit Tena (UMT = 21-25 kr/m?),
2 rpynny (n = 30) — naumenTbl ¢ HACT u oxmperuem 6e3 OA (UMT >30 kr/m?), 3 rpynny (n = 30) — nauneHTsl ¢ OA ¢ HACT u
oxmupernem (UMT Gonee 30 kr/m?). KoHTporbHyto rpynny coctasunv 30 340pOBbIX ML, COOTBETCTBYHOLLErO Bo3pacTa. CpenHuii
Bo3pacT 6onbHbIX — 62,3 £ 5,7 roga.

Pesynirartbl. Y 6onbHbix HACT Ha thoHe OXMpeHms 1 0CTe0apTpo3a YCTaHOBMNEHO CYLLECTBEHHOE MOBbILLEHE CUHTE3a KonnareHa
Y1 IMWKO3aMUHOTTIMKaHOB, KOTOPOE COMPOBOXAAETCS HEADDEKTUBHOI pe3opOLvel HOBOCUHTE3MPOBAHHOTO KomnnareHa BCreacTame
TOPMOXEHMUS KONNAreHONUTUYECKON akTMBHOCTU nnaambl kposu npu HACT, BO3HWKILEM BCrieacTBue akTMBaLMW MHMMOMTOPOB
npoTenHas (a2-Mr), gucbanaHca B cucteme MeTabonmama CoeanHUTENbHON TKaHU. OT0, 0COBEHHO B ycrnosusx conyTeTaytowmnx OA 1
OX, npuBoauT K NporpeccupytoLemy hrbpoavupoBaHII0 NEYEHM 1 HAPYLLEHMIO ee (OyHKLMIA. YCTaHOBMEHO, YTO YPOBEHb aNMOKVNHOB
B KPOBM 3aBMCUT He TOMbKO OT MacChl Tena, HO U OTpaXaeT PUCK BO3HUKHOBEHWS HO30MOMMIA, aCCOLIMUPOBAHHBIX C TYYHOCTbIO.

BhiBoAb!. Y 60MbHbIX HEANKOTOsbHbBIM CTeaTorenaTuToM, KOTOpPbI BO3HUK Ha (DOHE OXMPEHUS!, yCTAHOBMEHO CYLLECTBEHHOE
MOBbILLIEHIE CUHTE3A KOMTareHa 1 rMiko3aMUHOIMMKaHOB. [ednUnT aaunoHEKTHA MOXET UrpaTh BaXkHYH0 NaTOreHeTUYeCKyHo
ponb B pasBuTAK U NporpeccupoBannm kak HACT, Tak 1 oXupeHus 1 ocTeoapTposa. AQUMOKUHbI NENTUH U aaunoOHEKTVH, a
TaKKe LMTOKepaTuH-18 MOryT BbiTb YyBCTBUTENBHBIMU MapKepami prcka passuUTUsS KOMOPOUAHbIX 3a60NeBaHuiA, a 3HaUUT
MOTyT CTaTb KaHOUAATAMU Ha BKITKOUYEHME VX onpeaeneHns B anarHoctuyeckui anroputm npu HACT, OA 1 OXK 1 nx coyeTtaHmm.

Relevance

Modern achievements in hepatology have contributed to
the recognition of the leading role of the connective tissue
(CT) system in the pathogenesis of liver disease progression
[7]. Liver fibrosis is a progressive pathological process that
persists on the background of inflammation and leads to
excessive matrix components accumulation in the extracel-
lular space. If this process is accompanied by an ineffective
resorption of the CT, as well as an excessive regeneration, it
leads to distortion of the normal liver architectonics, and as
aconsequence, to liver cirrhosis [5]. Scientists are currently
attempting to find possible biochemical markers of liver
fibrosis degree [11].

Osteoarthritis (OA) is one of the most common di-
seases of joints, which is accompanied by a decrease in
the quality of life and disability. Recently, the data on certain
OA-related phenotypes were obtained. The age-associ-
ated, estrogen-dependent, genetically determined, pain,
post-traumatic, crystalline-induced and metabolic ones are
the most common OA phenotypes, which differ in pathoge-
netic processes and clinical manifestations [3,10]. Metabolic
variant of OA phenotype is one of the most frequent and
associated with metabolic syndrome and low-grade inflam-
mation. It has become an interest of scientists to find the re-
lationship between the components of metabolic syndrome,
proinflammatory cytokines activity and the metabolic state
of CT components in patients with OA.

Non-alcoholic fatty liver disease (NAFLD) is a potential
component of the metabolic syndrome including a range of
clinical and morphological concepts: liver steatosis, nonalco-
holic steatohepatitis (NASH) and may be complicated by liver
fibrosis and cirrhosis development. The pathogenetic causes
of NAFLD are mostly insulin resistance (IR) and animbalance
in adipocytokines and hormone-like substances regulating
fat metabolism. Adiponectin and leptin are biologically active
compounds produced by adipose tissue, which are not only
essential for lipids and carbohydrates metabolism regulation,
but also affect the vascular wall state, inflammatory processes
and thrombus formation. The literature data provide evidence
that low levels of adiponectin are associated with the deve-
lopment of OB and IR. Other authors also point to the key role
of leptin in the regulation of fat and carbohydrate metabolism
as a link to atherosclerosis and NAFLD [1]. On the other
hand, adipokines can play a certain role in the development
of arthritis and osteoarthritis [2].
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Aim
To determine the indices of connective tissue metabolism,

adipokines and cytokeratin-18 in non-alcoholic steatohe-
patitis patients with osteoarthritis and obesity comorbidities.

Materials and methods

Atotal of 90 patients were examined and divided into three
groups: group 1 (n = 30) included patients suffering from
OA grade Il according to Kellgren and Lawrence classi-
fication with normal body mass (BMI = 21-25 kg/m?), group
2 (n = 30) — patients with NASH and OB without OA (BMI
>30 kg/m?), group 3 (n = 30) — patients with OA with NASH
and OB (BMI more than 30 kg/m?). The control group con-
sisted of 30 healthy age-matched individuals. The average
age of patients was 62.3 + 5.7 years.

NASH was diagnosed based on anamnestic, clinical,
laboratory data, detection of the serum hepatitis B and C
viruses markers, the results of USG according to the unified
clinical protocol, approved by the Order of the Ministry of
Health of Ukraine of 06.11.2014 No 826, in the presence
of the criteria for exclusion of chronic diffuse liver disease
of viral, hereditary, autoimmune or drug-induced genesis
as causes of cholestatic or cytolytic syndromes, taking into
account the 10th revision of ICE. OAwas diagnosed based
on the EULAR recommendations (2010) and the Order of
the Ministry of Health of Ukraine of October 12, 2006, No
676 “Clinical Protocol for the Provision of Medical Aid to
Patients with Osteoarthritis” under section 13 “Rheumato-
logy” and the Protocol of the Ministry of Health of Ukraine
of April 11, 2014, No 263 under section “Rheumatology”.
The presence of abdominal OB in patients was assessed
based on the Order of the Ministry of Health of Ukraine of
January 14, 2013 No 16 “Methodical Recommendations
for General Practitioners of Family Medicine on Counseling
Patients regarding the Basic Principles of Healthy Eating”.

Changes in the metabolism of the extracellular matrix
components were determined by free oxyproline (FOP)
content in the blood according to S. S. Tetianets method
(1985), protein-bound blood oxyproline (PBOP) by M. S.
Osadchuk method (1979), hexosamines (HA) by O. G. Ar-
hipova method (1988), sialic acids (SA), non-protein-bound
fucose by “Danush Ltd” company sets (Lviv), ceruloplasmin
(CP) with sets by Revin method (1976).
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Using ELISAKits, the serum levels of leptin (Diagnostics
Biochem Canada Inc, Canada), adiponectin (Mediagnost,
Germany) and cytokeratin-18 (CK-18) (IDL Biotech, Swe-
den) were determined.

The statistical processing of the study results was car-
ried out on a personal computer with the help of the standard
applications Microsoft Excellence and SPSS Statistics 20
Multilingual. The mean values (M), the arithmetic mean (t),
and the validity of the differences p according to Student's
t-distribution were evaluated. The difference in indices for
various periods of the study was considered significant at
P < 0.05. To determine the relationship between the indi-
cators, Kendall's tau-b correlation coefficient was used.

Results

The analysis of the fibrosing reactions degree in NASH
revealed a significant increase in blood PBOP content in
patients of all groups: group 1 —by 1.27 times, group 2 - by
4.34 times, group 3 — by 5.02 times compared to the PHP
(P < 0.05), which indicated a high activity of collagen ana-
bolism in this contingent of individuals.

The blood content of FOP (Table 1) which is the bio-
chemical marker for collagen catabolism, varied as follows: in
the patients of group 1 —increased by 1.27 times, in patients
of group 2 — decreased by 1.25 times, in patients of group
3—increased by 1.31 times compared to the PHP (P < 0.05).

Regarding the glycosaminoglycan and glycoprotein
components of CT metabolism in patients with steatohepa-
titis, the following results should be mentioned. In particular,
the content of GA in patients of all groups was increased:
in group 1 - by 1.71 times, in group 2 — by 1.22 times, in
group 3 —by 1.4 times compared to the PHP (P < 0.05). At
the same time, SA serum levels in the patients of all groups
were increased more intensively: by 1.38, 1.93 and 3.41
times (P < 0.05), respectively (Table 1). It should be noted
that GA and SA contents were strongly directly correlated
with the indicators of inflammatory process and cytolysis
degree in the liver: between serum GA content and ALT

activity (r = 0.62, P < 0.05), between GA content and AST
activity (r = 0.64, P < 0.05), between SA content and ALT
activity (r=0.71, P < 0.05), as well as between GA content
and y-globulins level (r = 0.64, P < 0.05).

Indicators of non-protein bound fucose (NPBF) content
were also increased significantly in patients of all groups
by 1.96, 1.71 and 2.12 times, respectively (Table 1), and
exceeded the content of those in the PHP group (P < 0.05).
The obtained data testify that in NASH patients with OB
there is an induction of catabolism of fucoglycoproteins
of extracellular matrix (ECM), which is the most intense in
OA comorbidity.

Plasma inhibitory activity is represented by a1-pro-
teinase inhibitor (a1-PI) and a2-macroglobulin (a2-MG) in
95 %. In particular, we found significant (P < 0.05) increase
in a2-MG content in patients of all groups: in group 1 — by
1.53 times, in group 2 — by 1.3 times, in group 3 — by 1.74
times in comparison with that in the control group. Patients
with NASH and OB had the lowest a2-macroglubulin con-
tent, which contributed to diffuse liver fibrosis development
in response to chronic inflammation. A reverse correlation
between the indices of serum FOP content and a2-MG
(r=-0.53, P < 0.05) was established.

An analysis of changes in blood components of other
ECM elements of protein origin, namely ceruloplasmin,
showed its increase in patients of all groups with a significant
prevalence among patients of group 3 (P < 0.05). Serum
ceruloplasmin content in patients of this group was directly
correlated with the indicators of cytolysis syndrome activity:
withALT (r=0.64, P <0.05)and AST (r=0.65, P <0.05). We
established a strong direct correlation between indicators of
serum ceruloplasmin and activity of alkaline phosphatase
(ALP) (r=0.71, P < 0.05).

The analysis of serum leptin level in the studied groups
revealed the following significant changes: in a combined
progression of NASH, OA and OB, its highest concentration
was observed and it was 5.02 times higher than in the con-
trol (P <0.05) (Table 2). In individuals with NASH secondary
to OB, the level of leptin was 4.34 times higher than that

Table 1. Indicators of metabolic state of connective tissue in NASH patients with obesity and osteoarthritis comorbidities (M

OA with normal body weight

Practically healthy persons i
(n=30) (n=30) 1 group

PBOP, pymol/l
FOP, ymol/l
GA, mmol/l
SA, mmol/l
NPBF, umol/l
CP, mmol/l
a2-MG, pmol/l

39.89 £0.30 56.96 + 0.30*
11.98 £0.34 18.51£0.32*
5.77+0.29 9.87£0.27*
2.24+0.16 3.10£0.13*
37.87 £0.63 74.32 £ 0.52*
12.18 £0.33 14.58 + 0.38*
242 £0.09 3.70 £ 0.09*

NASH + OB NASH + OB+ OA
(n=30) 2 group (n=30) 3 group

64.08 £ 0.31* 86.44 £ 0.34*
9.61+0.43* 15.66 + 0.42*
7.02£0.28 8.07 £ 0.25"*
4.3310.13% 7.64 £0.15%
64.84 + 0.53* 80.45 + 0.44*
15.40 £ 0.41* 22.38 4 0.34*
3.18 £0.07* 4.21+0.05"

*: the difference in indicators is significant (P < 0.05) as compared with the group of practically healthy individuals; °: the difference in indicators is significant (P < 0.05) between group 1
and groups 2 and 3; *: the difference in indicators is significant (P < 0.05) between groups 2 and 3.

Table 2. Indicators of the serum content of leptin, adiponectin and cytokeratin-18 in NASH patients with obesity and osteoarthritis comorbidities (M

Practically healthy persons
(n=30)

Leptin, ng/ml

Adiponectin, ng/ml
Cytokeratin 18, U/l

(n=30) 1 group

10.05 +0.54 12.80 + 0.60*
8.42 +£0.55 6.73 £ 0.50*
60.00 +2.29 124.53 £ 1.63*

OA with normal body weight

NASH + OB NASH + OB+ OA
(n=30) 2 group (n=30) 3 group

43.62 + 0.55* 50.47 £ 0.71%
4.03 £0.21*° 572041
266.50 + 9.49*° 318.80 £ 15.44*°

*: the difference in indicators is significant (P < 0.05) as compared with the group of practically healthy individuals; °: the difference in indicators is significant (P < 0.05) between group 1
and groups 2 and 3; *: the difference in indicators is significant (P < 0.05) between groups 2 and 3.
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in the control group; in patients with OA and normal BMI,
this indicator was 1.27 times higher compared to the PHP
(P < 0.05) with a significant intergroup difference.

The analysis of serum adiponectin revealed a decrease
in their content in all study groups. In individuals with NASH
and morbid OB, this indicator was the lowest and signifi-
cantly 2.09 times (P < 0.05) lower then in the PHP group.
In combined course of NASH with OA and OB, the level
of serum adiponectin was 1.47 times lower in comparison
with the PHP (P < 0.05). In the group of patients with OA
and normal BMI, this indicator was 1.25 times lower than in
the PHP (P < 0.05) with a significant intergroup difference.

Analyzing the level of cytokeratin-18 in the comparison
groups, we found that it 2.08 times exceeded the control
indicators in the patients of group 1; in the patients of group
2, it was 4.44 times higher in the control group, and 5.31
times higher in the patients of group 3. That is, we can say
that in NAFLD patients at the stage of NASH, especially
in the case of comorbidity, plasma levels of cytokeratin-18
were significantly increased.

As aresult of the correlation analysis between the indi-
ces of the CT metabolism, adipokines and cytokeratin-18,
the following data were obtained: adiponectin content
was directly correlated with the content of FOP (r = 0.47,
P < 0.05) and GA (r = 0.42, P < 0.05). The indicators of
leptin were directly correlated with the content of PBOP
(r=0.65,P<0.05), SA(r=0.66, P <0.05), NPBF (r=0.55,
P <0.05) and CP (r = 0.63, P < 0.05). It should be noted
that the indices of cytokeratin-18 were directly correlated
with the indices of CT metabolism, in particular with the con-
tent of PBOP (r = 0.72, P < 0.05), GA content (r = 0.43,
P < 0.05) and SA (r = 0.72, P < 0.05), with the content of
NPBF(r = 0.65, P < 0.05) and CP (r=0.74, P < 0.05).

The optimal distribution points of the CK-18 biomarker
for the diagnosis of liver steatosis in patients with OA and
OB were determined using the ROC-analysis. The indica-
tor had an area under the curve (AUC) of more than 0.8
(0.89), indicating the value of the selected biomarker (high
quality model). Consequently, based on the performed
ROC analysis, it has been proved that CK-18 is a sensitive
marker associated with the presence of liver steatosis and
can be used for early diagnosis of NASH in patients with
OAand OB.

Discussion

According to the study results, an increase in the synthesis
of collagen accompanied by a decrease in the processes
of newly formed collagen resorption was found in NASH
patients, while in OA, there was a catabolic activation of
the extracellular matrix structural components induced by
proteolytic enzymes overexpression. Thus, there was a
degradation of collagen fibrils consisting mainly of type | col-
lagen. In particular, these processes could be activated as a
result of adipokines action, which are secreted by adipose
tissue and affect the functions of cartilage and bone tissue.

High serum levels of GA and SA in NADH patients,
especially in OA and OB comorbidities, could contribute to
so-called collagen cementation in ECM reducing the pro-
bability of its resorption.

The obtained data indicate that there was a significant
increase in the synthesis of collagen and glycosaminogly-

Zaporozhye medical journal. Volume 21. No. 4, July — August 2019

Original research

cans in NASH patients with OB and OA, which was accom-
panied by ineffective resorption of newly formed collagen
due to inhibition of collagenolytic activity of blood plasma
in NASH, arising from activation of proteinase inhibitors
(a2-MG), a significantimbalance in the metabolic system of
CT, which, particularly in OA and OB comorbidities, leads to
progressive fibrosis of the liver and its functions impairment.

The combined course of NASH, OA and OB was
characterized by adipokine imbalance, which manifested
itself in the increase in leptin serum level and the decrease
in adiponectin.

Cytokeratin-18 (CK-18) is one of the most promising
markers for diagnosis of NAFLD. ltis believed that apoptosis
of hepatocytes plays a crucial role in NAFLD progression,
liver fibrosis and cirrhosis formation. In the development of
apoptosis of hepatocytes, caspases, which cleave cytoke-
ratin-18, are generally activated [8]. Numerous studies have
shown that these cleaved fragments can be detected using
monoclonal antibodies.

CK-18 is the main cytoskeletal protein of hepatocytes
and other epithelial cells. It has been previously reported as
circulating mechanistic indicator of cell death [6]. Two forms
of CK-18 can be observed in blood plasma: the full-length
form (CK-18 M65) and the caspase-cleaved form (CK-18
M30). The CK-18 M65 is used to assess necrosis, while
the CK-18 M30 is used specifically to evaluate the rate of
apoptosis [4].

The accumulated data indicate that hepatocyte
apoptosis plays an important role in chronic liver disease
[13]. By a meta-analysis of eight case-controlled studies,
the researchers found that plasma levels of CK-18 could
be a significant risk factor for NASH, chronic hepatitis C
(CHC) and chronic hepatitis B (CHB) [12]. Some reports
also showed that plasma levels of the CK-18 M30 were
associated with NASH progression in obese patients [9].

The above data suggest that adipokines and cyto-
keratin-18 are sensitive markers of hepatocyte apoptosis,
CT imbalance, and, consequently, the progression of liver
fibrotic changes.

Conclusions

In patients with NASH and morbid OB, a significant
increase in collagen and glycosaminoglycans synthesis
was observed. It was accompanied by an ineffective
resorption of newly formed collagen due to collagenolytic
activity of blood plasma inhibition in NASH resulted from
activation of proteinase inhibitors (a2-MG), significant
imbalance in the CT metabolism, which was worsened
by accompanying OA leading to progressive liver fibrosis
and dysfunction.

Taking into account that adiponectin was found to be
positively correlated with the insulin sensitivity indices, active
in body weight regulation, proinflammatory agent in joint
diseases and involved in degradation of articular cartilage
matrix, the adipokine deficiency, found in the work, may
play a significant pathogenetic role in the development and
progression of NASH as well as OB and OA.

Thus, the blood level of adipokines and CK-18 not only
depends on body weight, but also reflects the risk for oc-
currence of nosologies associated with OB. Besides, leptin
and adiponectin may serve as sensitive risk markers for
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comorbid diseases development and could be candidates
for their measurements inclusion in the diagnostic algorithm
for NASH, OA, OB and their combination.

The prospect of further research. The study of the CT
metabolism, the content of adipokines and CK-18 under
the influence of various hepatotropic drugs in NASH with
OB and OA comorbidities.
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