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According to the literature, alcoholic liver
disease (ALD) and non-alcoholic fatty liver di-
sease (NAFLD) are two hepatic diseases with
similar pathogenetic mechanisms of the deve-
lopment, progression and histological charac-
teristics [1]. Both ALD and NAFLD are asso-
ciated with a lipid metabolism disorder. There
are three main sources of excessive accumula-
tion of lipids in the liver: increased lipolysis
of visceral adipose tissue, accompanied by ex-
cessive intake of free fatty acids (FFA) from
adipose tissue (59 %), activation of de novo liver
lipogenesis (26 %) and high calorie and/or fat
content in the diet (15%) [2, 3]. Excessive input
of FFA in adipose tissue leads to «overloading»
of fat cells that are no longer able to contain
such an amount of FFA and the accumulation
of fat in other tissues of the body that is not

adapted for such function — in the liver, pan-
creas, muscles, etc. [4, 5]. Such ectopia and
large amount of FFA in the body result in a de-
crease in insulin sensitivity and the develop-
ment of glucose- and lipo-toxicity.

The consequence of these processes is a dis-
order of the synthesis of adipokines, which af-
fect the metabolic processes and the formation
of oxidative stress. Some adipocytes are proin-
flammatory cytokines, some are involved in the
metabolism of glucose and lipids, and others
affect the complement system and vascular he-
mostasis [6, 7]. Adiponectin, leptin and resistin
are the most described adipokines whose role
in the development and progression of diseases
accompanied by lipid disorders is ambiguous
and is still the subject of scientific research
[8, 9, 10].
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The purpose of the research was to
study the changes in adipocytokines in patients

with ALD associated with NAFLD depending
on the stage of decompensation.

MATERIALS AND METHODS

204 patients with diagnosed liver cirrhosis
(LC) participated in the study. Among them,
78 patients were diagnosed with ALD at the
stage of the LLC (group I) and 126 patients had
a combination of alcoholic liver cirrhosis (ALC)
and NAFLD (group II). Among the patients
in group I, there were 24 women and 54 men
(563.2 £ 11.4) years old and average duration of
the disease (5.9 + 2.1) years; among patients
of group II there were 22 women and 104 men
(47.8 £ 9.4) years old and average duration of
the disease (4.2 + 2.7) years. Patients of groups
I and IT were subgrouped according to the com-
pensation classes of LC by Child-Pugh score:
TA (17 persons), IB (38 persons), IC (23 per-
sons); IIA (44 persons), IIB (48 persons), IIC
(34 persons). Diagnosis was verified using clini-
cal and laboratory-instrumental methods.

The severity of the LC was assessed using
the Child-Pugh score and the MELD score

(Mayo Endstage Liver Disease, 2001). The level
of leptin, adiponectin, resistin was determined
by immunoassay using Human Leptin ELISA
(Biovendor, Czech Republic), Human Adipo-
nectin ELISA kit (Biovendor, Czech Republic),
Resistin Human ELISA (Biovendor, Czech Re-
public) respectively.

Statistical processing of the obtained re-
sults was carried out using the software pack-
age Statistica v. 12.0, StatSoft, USA and Micro-
soft Exel. The following data of parametric
statistics were used: the arithmetic mean (M)
and the standard deviation (SD). For the ana-
lysis of dependencies, a method of correlation
analysis with determining the Spirman rank
correlation coefficient was used. Statistically
significant differences were considered at
p <0.05.

RESULTS AND THEIR DISCUSSION

Analyzing the data of the clinical examina-
tion, it was found that the symptoms of asthe-
no-vegetative, painful, dyspeptic, hepatorenal,
hepatopulmonary syndromes, jaundice, medi-
cally uncontrolled ascites, signs of hepatic en-
cephalopathy were more common in patients of
group II of the corresponding classes, accompa-
nied by changes in the Child-Pugh score and
MELD score. In patients of group II, they were
higher compared to those in group I at 22.74 %
and 31.18%, 21.06% and 17.78 %, 13.72% and
15.98 % of classes A, B, C respectively.

The BMI in patients of IA, IB, IC and
ITA, IIB, IIC groups was (22.61 + 2.15),
(21.04 £ 1.52), (19.21 + 1.63), and (34.56 + 4.67),
(30.83 +2.87), (21.35 + 1.63) kg/m? respectively.
The analysis of the BMI values showed a sig-
nificant difference between the indicators in
groups I and II, depending on the stage of com-
pensation (p < 0.05).

Changes in the biochemical parameters of
the lipid spectrum were manifested by an in-
crease 1n blood levels of TC, LDLC, VLDLC,
AC and TG in patients with a stage of compen-
sation compared with control group. In patients

of group II of each class by Child-Pugh, such in-
dicators were higher than in patients of group
I of the corresponding class (p < 0.05). With
increasing decompensation, they decreased pro-
portionally. HDLC in the blood of patients of
both groups decreased with increasing decom-
pensation; in patients of group II, the indicator
was significantly lower compared to patients
in group I (p < 0.05). Such changes in the lipid
spectrum are associated with an increase in
liver function disorders and correlate with the
prognostic MELD criteria. The most obvious
association was found in patients of group II of
the class C: TC —r =-0.72, LDLC — r =— 0.54,
VLDLC —r=-0.63,AC —r=-0.67, TG -r =
—0.56, HDLC —r =— 0.69.

The imbalance of adipocytokines was more
obvious in patients suffering from ALC with
concomitant NAFLD (Table 1). In particular,
the content of leptin in the blood of patients
of group II was higher compared to those in
patients of group I of class A by Child-Pugh
at 2.26 and 1.74 times respectively (p < 0.05).
In patients of both groups of class C by Child-
Pugh, the level of leptin did not differ signifi-
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cantly (p > 0.05). Adiponectin content in pa-
tients of group II was lower in comparison
with patients of group I of A and B class by
Child-Pugh at 1.6 and 1.56 times respectively
(p < 0.05). The significant difference between
adiponectin levels in patients of both groups
of class C was not found (p > 0.05). In patients
of both groups, the level of resistin increased
with increasing decompensation. In people of
group II, the level of resistin was higher com-
pared to patients of group I of A, B and C clas-
ses by Child-Pugh at 2.53, 2.04 and 1.65 times
respectively (p < 0.05). The content of leptin
was the highest in patients of both groups in
stage A.

With an increase in decompensation, this
indicator decreased in both groups. Adiponectin
content was the lowest in persons of both
groups of class A and with increasing decom-
pensation it decreased. In people of group II,
these changes significantly differed from those
of patients in group I (p < 0.05).

Changes in the levels of resistin, leptin and
adiponectin in both groups are associated with
lipid imbalance. Correlation between levels of
adipocytokines and indices of lipid metabolism
in group II was more obvious. The correlation
between the content of resistin in the blood

and the level of TC in group II was as follows:
r=-0.54, r =— 0.55, r = — 0.67 for classes A,
B, C respectively; the level of TG — r = — 0.56,
r=-0.47 r=-0.53 for classes A, B, C respec-
tively; HDLC —r=-0.59, r = - 0.66, r = — 0.69
for classes A, B, C respectively; LDLC — r =
—0.55, r =— 0.58, r = — 0.61 for classes A, B,
C respectively; VLDLC — r= — 0.43, r = —0.47,
r = — 0.63 for classes A, B, C respectively;
AC—-r=-0.39,r=—0.42, r =— 0.57 for classes
A, B, C respectively; the content of adiponec-
tin — r = 0.62, r = 0.68, r = 0.73 and leptin —
r=-—2059 r=-0.62, r =— 0.65 for classes
A, B, C respectively. The correlation between
lipid metabolism and leptin level in patients of
group II was as follows: for TC — 0.84, 0.79
and 0.67 for classes A, B and C respectively;
for HDLC — 0.71, 0.56 and 0.48 for classes A,
B and C respectively; for LDLC — 0.47, 0.42
and 0.39 for classes A, B and C respectively;
for VLDLC — 0.52, 0.38 and 0.33 for classes
A, B and C respectively; for AC — 0.73, 0.64
and 0.53 for classes A, B and C respectively;
for TG — 0.76, 0.62 and 0.59 for classes A, B
and C respectively; for adiponectin — — 0.72,
—0.65 and — 0.61 for classes A, B and C respec-
tively. The correlation between the adiponectin
level and lipid metabolism indices in patients

Table 1

Characteristics of adipocytokines levels
in patients with alcoholic liver cirrhosis associated
with non-alcoholic liver disease

Class of LC by Child-Pugh score

Indicators Control,

n=20

Gr. IA

Gr. ITA

Gr.IB

Gr. IIB

Gr. IC

Gr. IIC

n=17

n=44

n=38

n=48

n=23

n=34

Resistin
ng/ml

3.72+0.26

4.23+0.31

10.72 + 0.52*

6.73+0.214

13.74 £ 0.58°

9.68 + 0.47"

15.96 + 0.69*

Adiponectin
pg/ml

8.46 +0.11

4.73+0.06

2.96 +0.05*

5.12+0.074

3.28 £ 0.08%

7.15+0.07"

7.31 +0.09*%

Leptin
ng/ml

7.92+0.28

9.49+0.51

21.47 + 0.62*

8.91+0.32

15.53 £ 0.75*

7.65 +0.29"

8.23 +£0.63*

Notes:
*

the probability of differences between groups IA and ITA (p < 0.05);

> H e

the probability of differences between groups IB and IIB (p < 0.05);
the probability of differences between groups IC and IIC (p < 0.05);
the probability of differences between groups IA and IB (p < 0.05);

* the probability of differences between groups IB and IC (p < 0.05);

«

the probability of differences between groups IIA and IIB (p < 0.05);

¢ the probability of differences between groups IIB and IIC (p < 0.05).
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of group II was: for TC — — 0.65, — 0.58 and
— 0.48 for classes A, B and C, respectively; for
HDLC — — 0.48, — 0.51 and — 0.36 for A, B
and C classes respectively; for LDLC — — 0.47,
— 0.42 and — 0.33 49 for classes A, B and C
respectively; for VLDLC — — 0.24, — 0.21 and
— 0.17 for classes A, B and C respectively; for
AC — — 0.46, — 0.39 and — 0.37 for classes A,
B and C respectively; for TG — — 0.38, — 0.33
and — 0.30 for classes A, B and C respective-
ly. The correlation between the level of adi-
ponectin, the severity of the disease and the
MELD index was more obvious in patients
of group II.

Correlation analysis between the levels of
resistin, leptin, adiponectin and the indices
of the Child-Pugh score and the MELD score
revealed a stronger connection among people
in group II with an increase in decompensa-
tion. Thus, between the level of the resistine
and the Child-Pugh score r = 0.52, r = 0.79,
r = 0.84, and for the MELD score — r = 0.56,
r=0.72, r = 0.78 for classes A, B, C, respective-
ly. Between the level of leptin and the indica-
tor of the severity of the disease by Child-Pugh
score and the MELD score, the correlation
was as follows: for the Child-Pugh score —
r=—-0.72, r=—-0.58, r = - 0,44, and for the
MELD score —r=-0.66, r=—0.61, r =—0.68
for classes A, B, C respectively. The relation
between the level of adiponectin, the seve-
rity of disease and the MELD score was as
follows for the Child-Pugh score — r = 0.69,
r=-—0.49,r = 0.67, and for the MELD score —
r=20.73,r=0.52, r = 0.34 for classes A, B, C
respectively.

Thus, in patients with ALC associated with
NAFLD, the course of the disease is more se-
vere, it is accompanied by more severe clini-
cal signs and disorders of lipid metabolism.
As for the biochemical parameters of the lipid
spectrum, higher levels of TC, LDLC, VLDLC,
AC and TG were in patients of classes A and
B compared to patients of class C. Patients of
group II had higher rates than those in group I
(p < 0.05). The content of HDLC in patients
of group II was significantly lower in compari-
son with patients in group I (p < 0.05). Such
changes, in our opinion, are associated with
the progression of dysfunction of the liver as an
organ that plays a central role in the regulation

of the synthesis, degradation and deposition of
cholesterol and lipoproteins. According to the
literature, lowering TG levels in serum is as-
sociated with a decrease in their synthesis and
a decrease in the processes of esterification; low
level of VLDLC and LDLC is associated with
a deficiency of microsomal triglyceride trans-
ferase protein and inhibition of cholesterol syn-
thesis; a decrease in HDLC is associated with
a decrease in the synthesis of apolipoprotein Al
[4, 6].

The peculiarity of the adipocytokines was
that with the progression of the L.C, the level of
leptin decreased, while the levels of adiponec-
tin and resistin increased. Resistance to leptin
is associated with fatty tissue as an endocrine
organ and is characteristic for overweight pa-
tients, which is confirmed by higher levels of
leptin in patients of group II. The higher con-
tent of leptin in patients of classes A and B
is accompanied not only by the impaired liver
function, but also by its increased release from
adipose tissue. In patients of class C fat de-
pot is exhausted, therefore the level of leptin
decreases. Moreover, this decrease correlates
with the severity of the disease and the prog-
nostic MELD score. The level of adiponectin
was lowered in class A patients and increased
in patients with more severe course and cor-
related with severity of the disease and MELD
score. Considering the hepatoprotective effect
of adiponectin, some scientists believe that its
elevated level reflects the anti-inflammatory
response to liver damage, which depends on the
severity of the disease [8, 9].

The level of resistin was increased in pro-
portion to the deterioration of the liver function
and correlated with the Child-Pugh score and
the MELD score. The growth of resistin lev-
els in patients of both groups with the progres-
sion of the disease is also associated with the
degree of severity. Higher levels of resistin in
patients of group II are accompanied by a more
severe course of the disease. The revealed cor-
relation between the levels of resistin, leptin
and adiponectin with the degree of severity of
the LC and the prognostic MELD score allows
considering their changes for assessment of the
severity of the LLC and predicting the course of
the disease.
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CONCLUSIONS

. Progression of liver cirrhosis in patients with
ALC associated with NAFLD is accompa-
nied by more severe clinical and laboratory
manifestations.

. Lipid metabolism in patients with ALC as-
sociated with NAFLD in the stage of sub-

3. Levels of leptin, adiponectin, and resistin in

patients with ALC associated with NAFLD
correlate with changes in lipid metabolism,
the severity of the LL.C, and prognostic score
MELD, which allow their use in assessment
of the severity and prediction of ALD associ-

compensation and decompensation is charac- ated with NAFLD.
terized by a decrease in levels of TC, HDLC,
LDLC, VLDLC, and TG.
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CHANGES IN ADIPOCYTOKINES IN PATIENTS
WITH ALCOHOLIC CIRRHOSIS OF THE LIVER ASSOCIATED
WITH NON-ALCOHOLIC FATTY LIVER DISEASE DEPENDING
ON THE STAGE OF DECOMPENSATION
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According to the literature, alcoholic liver disease (ALD) and non-alcoholic fatty liver disease (NAFLD) are
two hepatic diseases with similar pathogenetic mechanisms of the development, progression and histological
characteristics. Both ALD and NAFLD are associated with a lipid metabolism disorder and a disorder of the
synthesis of adipokines. Adiponectin, leptin and resistin are the most described adipokines whose role in the
development and progression of diseases accompanied by lipid disorders is ambiguous and is still the subject
of scientific research. The purpose of the research was to study the changes in adipocytokines in patients with
alcoholic liver cirrhosis (ALC) associated with NAFLD depending on the stage of decompensation. The study in-
cluded 204 patients. Among them, 78 patients (Gr. I) had ALC and 126 patients (Gr. IT) had a combination of ALC
with NAFLD. Patients were subgrouped according to compensation classes by the Child-Pugh score (A, B, C).
With the progression of the liver cirrhosis the level of leptin decreased, while the levels of adiponectin and
resistin increased. The higher content of leptin in patients of classes A and B is accompanied not only by the
impaired liver function, but also by its increased release from adipose tissue. In patients of class C fat depot is
exhausted, therefore the level of leptin decreases. Moreover, this decrease correlates with the severity of the
disease and the prognostic MELD score. The level of adiponectin was lowered in class A patients and increased
in patients with more severe course and correlated with severity of the disease and MELD score. The level of
resistin was increased in proportion to the deterioration of the liver function and correlated with the Child-Pugh
score and the MELD score. The revealed correlation between the levels of resistin, leptin and adiponectin with
the degree of severity of the liver cirrhosis and the prognostic MELD score allows considering their changes for
assessment of the severity of the liver cirrhosis and predicting the course of the disease.

Key words: alcoholic liver disease; non-alcoholic fatty liver disease; cirrhosis.
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3MIHN AAUNMOLUNTOKIHIB Y XBOPUX
HA AJIKOTOJIbHUM LUMPO3 MEYIHKW NPU MOEAHAHHI
3 HEAJIKOTOJIbHOIO XNPOBOIO XBOPOBOIO NEYIHKN
3ANEXHO Bl CTAAIT LEKOMMNEHCALLIT

Marxoeceka H. P!, BipcriokH. I}, Banaun V. B.!?
1 JIBH3 «learo-OpanKkiscokuli HAUlOHAIbHUL MeOuuHUll yHigepcumem», m. leano-Oparnkiscvk, Yrpaina,

2 Obnacka kainiuka aikaphs, m. lsano-Oparnkiscvk, Yrpaina
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MeToo poboTu OyJi0 BUBYEHHS 3MIH IMOKA3HUKIB AJUIONMUTOKIHIB y XBOPUX HA AJKOIOJbLHHUHN I[UPO3
meuinku (ALIl) mpu moemmanui 3 HeasakoroabHo xBopobowo meuinku (HAMXII) sasesxno Big cramii
nexomrrencarii. O6cresxeno 204 mamientu. Cepen uux y 78 oci6 (I rp.) miarmocrosano AIIIIl ta y 126 oci6
(IT rp.) 6ysno moeguanusa ALl 3 HAMXII. ITamienTis OyJio moaijieHO Ha MiACPYIIN 3aJI€KHO BiJ[ KJIACIB
KoMmIreHcalrii 3a kpurepiamu Yanasa-II'o (A, B, C). Is nporpecyBaHHAM IHPO3y IEYIHKH PIBEHDb JIEITUHY
3MEHIIIyBaBCs, a PIBHI aJUIOHEKTUHY Ta PE3UCTUHY 3pocTasiu. Bumiuii piBeHb JIeITHHY OyB y MHAIIEHTIB
IT rp. V mamienris kiacy C sKHPOBI [1eI0 BUCHAKEH1, TOMY PIBeHb JIEIITUHY 3HUKYEThbCs. llpumdomy 11e
SHUIKEHHSI KOpPeJe 31 CTyIeHeM BasKKOCT1 3axXBOpoBaHHs Ta nporHoctuuHuM iumexcom MELD. Pisenn
ANUIIOHEKTUHY OyB SHUKEHUN y 0ci0 Kiacy A 1 IABUINYBaBCA y IAI[IEHTIB 3 OlIBLII BAKYUM IepediroMm ta
KOpeJIIoBaB 31 CTyIleHeM BasKKoCTi 3axBopioBauusa Ta iHgekcom MELD. PiBenb pesucTuny IigBUIyBaBCSA
MHPOIOPI[IAHO 3 MOripHIeHHAM (QYHKI[I MEeYIHKH Ta KOpeJIoBaB 13 mokasuumkamu Jaiiag-Il'o 1 iHgexcom
MELD. BusijieHi kopeasiliiiti 38’13K1 PIBHIB PE3UCTHHY, JIEIITUHY TA aJUIOHEKTUHY 31 CTYyIIeHEM BasKKOCTL
HHUPO3y IMeYiHKHu Ta mporaocTuuHuM iHmexcom MELD nossosdaoTs posriagaTu 1X 3MIHU IJIA OLIHKHU CTyIIe-
HSI BAYKKOCTI1 IUPO3Y MEUIHKHU Ta IPOTHO3YBAHHS I1epediry 3aXBOPIOBAHHS.

KiawoyoBi comoBa: ankorospHa XBopoOa IeYiHKYW; HEAJKOr0JbHA JKUPOBA XBOP00a MEYIHKY; [UPO3.

M3MEHEHUA AODNNOLUUTOKNHOB Y BOJIbHbIX
C AJIKOTo/1ibHbIM LUIWPPO3OM MNEYEHWU NMPU COYETAHUU
C HEAJIKOIrOJIbHOM XUPOBOW BONE3HbLIO MEYEHU
B SABUCUMOCTWN OT CTAANN OEKOMMNEHCALIUN

Markogsckasa H. P.!, Bupcrtiok H. I'.', Banan V. B.}?

1 I'BY3 «Heano-Oparko8CKULl HAUUOHAJIbHBLIL MeOULUHCKUL, YHU8epcumem», 2. Heano-Oparkosck, Ykpaurna,
2 Obnachas kaunuvweckas bonvruya, . Hearno-Opanrosck, Yepaurna
nmail4dyou@gmail.com

[Mespo paboTel OBIIO M3yUeHHE U3MEHEHUHN MTOKa3aTeJiell aJUITOIUTOKUHOB ¥ GOJBHBIX C aJIKOTOJIbHBIM
nuppoaom nevernu (AILIl) mpu coueranuu ¢ Heankoroabuoit 6onesubio nmeuenu (HAMKBII) B saBucumoctu ot
craguu nexomirencanuu. Oocnemosano 204 mamumenTta. Cpenu aux y 78 wenosek (I rp.) nuaruoctuposan AILII
u B 126 gu (II rp.) 661510 couerarue AILIL ¢ HAMKBIIL. [laninenToB pasgeanyiu Ha IOATPYIIIEL B 3@ BUCUMOCTH
OT KJaccoB KoMIeHcamuu mo kpurepuam dannsn-Ilso (A, B, C). C mporpeccupoBaHumeM ILUPPO3a
MeYEeHHW YPOBEHDb JIEIITUHA YMEHBINAJICS, a4 YPOBHU AJWIIOHEKTHHA W PE3UCTHUHA BO3POCTAJIH. Beicrnnii
ypoBeHBb JienTuHa Obly y marmerToB 1l rp. ¥V mamumenTtoB riaacca C sKUPOBBIE €0 HUCTOIIEHBI, MTOITOMY
YPOBEHB JIENTHUHA CHHUKaeTcs. [Ipudem 9TO CHUKEHHE KOPPEJIUPYET CO CTEIEeHBI0 TSKECTH 3a00JIeBaHUS
u nporuoctudeckum uHaexcom MELD. Vposeus agunonexTrHa OBIJI CHUIKEH Y JIUIL KJIacca A U MOBBINIAJICS
y MaIHeHTOB ¢ 0ojiee TAKEJbBIM TEYEHHEM, a TAKMKe KOPPEJUPOBAJI CO CTEIEHBI TAKeCTH 3a00JieBaHUS
u nagexcom MELD. VpoBenb pesucTrHA IIOBBIIIAJICS HIPOIOPIIMOHAIBHO C YXYIIIeHHEM (PYHKIIUHA IIeYeHN
u KoppesupoBaJ ¢ mokasareinavu Jaung-Ilero u magexkcom MELD. BrisiBnenHble KOppeasaIiinoHHbBIE
CBSA3W YPOBHEHW PE3WCTUHA, JIEITUHA W aJUIIOHEKTHHA CO CTEIeHBI0 TAMKECTH IIMppP03a IeYeHU, a TaKMKe
¢ nporaoctudyeckum muHIekcom MELD mosBonsiior paccmaTrpuBaTh WX M3MEHEHUS OJIsI OLEHKU CTEIleHU
TSIKECTH IIUPPO3a ITeUeHH U IIPOrHO3UPOBAHUS TeUeHUs 3a00JIeBaHUS.

KnwoueBrie cimoBa: ajkorosbHas 00JIe3Hb MEYEHH; HEAJKOTOJbHAS KUPOBasi 00JIe3Hb IeYEHU,
IAPPO3.
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