ISSN 2521-1455 (Print)
ISSN 2523-4250 (Online)

«Art of Medicine»

DOI: 10.21802/artm.2019.3.11.56.
UDC 616-099+616.36-004+616.36

CHANGES IN LIPIDS IN PATIENTS WITH ALCOHOLIC CIRRHOSIS OF THE LIVER
ASSOCIATED WITH NON-ALCOHOLIC FATTY LIVER DISEASE DEPENDING ON THE
STAGE OF DECOMPENSATION

N.R. Matkovska', U.V. Balan'?, V.M. Mysyk®

!lvano-Frankivsk National Medical University, Department of Therapy and Family Medicine Postgraduate
Education,

’Regional Clinical Hospital,

Ivano-Frankivsk, Ukraine,

'ORCID ID: 0000-0002-9924-2127,

e-mail: nmaildyou@gmail.com

Abstract. With the global growth of obesity, fatty liver, which is characteristic to alcoholic liver disease
(ALD) and non-alcoholic fatty liver disease (NAFLD), becomes one of the most common among hepatic pathological
changes throughout the world. Both ALD and NAFLD are associated with a lipid metabolism disorder. There are three
main sources of excessive accumulation of lipids in the liver: increased lipolysis of visceral adipose tissue, accompa-
nied by excessive 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%). Excessive input of FFA in adipose tissue leads to “over-
loading” of fat cells that are no longer able to contain such an amount of FFA and the accumulation of fat in other tis-
sues of the body that is not adapted for such function — in the liver, pancreas, muscles, etc. Such ectopia and large
amount of FFA in the body result in a decrease in insulin sensitivity and the development of lipotoxicity. The conse-
quence of these processes is a disorder of the synthesis of adipokines.

The purpose of the research was to study the changes of lipids in patients with alcoholic liver cirrhosis (ALC)
associated with NAFLD depending on the stage of decompensation. The study included 204 patients. Among them, 78
patients (Gr. I) had ALC and 126 patients (Gr. 1) had a combination of ALC with NAFLD. Patients were subgrouped
according to compensation classes by the Child-Pugh score (A, B, C). Diagnosis was verified using clinical and labora-
tory-instrumental methods in accordance with the order of the Ministry of Health of Ukraine No. 826 dated November
6, 2014, adapted clinical guidelines "Non-Alcoholic Fatty Liver Disease", 2014, adapted clinical guidelines "Alcoholic
Liver Disease", 2014, adapted clinical guidelines " Liver Cirrhosis, 2017 (State Expert Centre of the Ministry of Health
of Ukraine, Ukrainian Gastroenterology Association, Kyiv), recommendations of the European Association for the
Study of Liver, Diabetes and Obesity (EASL-EASD-EASO, 2016).

Higher levels of total cholesterol, lipoprotein cholesterol of low and very low density, atherogenic coefficient
and triacylglycerides were in patients of classes A and B. Patients of group II had higher rates than those in group I
(p<0.05). The content of lipoprotein cholesterol of high density in patients of group II was significantly lower in com-
parison with patients in group I (p<0.05). With the progression of the liver cirrhosis the level of leptin decreased, while
the levels of adiponectin 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 revealed correlation between the
levels of 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.
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Introduction. With the global growth of obesi-
ty, fatty liver, which is characteristic to alcoholic liver
disease (ALD) and non-alcoholic fatty liver disease
(NAFLD), becomes one of the most common among
hepatic pathological changes throughout the world [1].
Both disecases have a staging — from simple steatosis
(accumulation of fat in hepatocytes) to steatohepatitis
(inflammation with balloon dystrophy of liver cells that
initiates fibrosis) which can progress to fibrosis, cirrhosis,
liver failure or hepatocellular carcinoma [2]. Staging of
the pathological condition is the result of complex inter-
action, which involves the population of the liver cells
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(parenchymal and nonparenchymal), and pathological
signals coming from other organs such as fatty tissue and
the gastrointestinal tract. Such stimuli include the death
of hepatocytes, biologically active substances and intesti-
nal pathogens secreted by adipose tissue which contribute
to inflammation and fibrogenesis by activating macro-
phages (Kupffer cells), which, in turn, activate leukocytes
and star cells (Ito cells, lipocytes) with subsequent exces-
sive production of the extracellular matrix components
[3].

Both ALD and NAFLD are associated with a li-
pid metabolism disorder. There are three main sources of
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excessive accumulation 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%) [4]. 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, pancreas, muscles, etc. [5]. Such
ectopia and large amount of FFA in the body result in a
decrease in insulin sensitivity and the development of
lipotoxicity. The consequence of these processes is a
disorder of the synthesis of adipokines [6].

Adiponectin and leptin are the most described
adipokines. According to the literature, in patients with
NAFLD the level of adiponectin decreases, and the level
of leptin on the contrary — increases, which is due to
metabolic processes in the adipose tissue [7]. Adiponectin
is secreted entirely by adipose tissue and, to a lesser ex-
tent, by the placenta and it circulates in various isoforms:
low molecular weight trimers, medium molecular weight
hexamers and high molecular weight multimers [8, 9].
Known links of adiponectin influence are the stimulation
of lipid oxidation in the liver, induction of receptor of
proliferation activation of peroxisomes, inhibition of
lipogenesis and transformation of macrophages into foam
cells, regulation of catabolism of fatty acids, cleavage of
fatty acids with further reducing of triacylglycerides,
inhibition of preadipocytes differentiation, anti-
inflammatory and antiatherosclerotic (regulation of calci-
fication of arteries) properties, the effect on the cells of
the hypothalamus with subsequent decrease in body
weight, decrease in the synthesis of glucose by liver cells,
increasing the sensitivity of cells to insulin; antioncogen-
ic action is described [10, 11].

Leptin is also excreted primarily by adipose tis-
sue, though its low levels are found in the placenta, skele-
tal muscles, epithelium of the stomach and mammary
glands, in the brain, and, affecting the hypothalamus it
suppresses the feeling of hunger, and thus controls body
weight. However, in obesity and high leptinemia, there is
a resistance of the hypothalamus to leptin [12, 13]. Hy-
perleptinemia is accompanied by the development of
inflammation in the vascular wall by affecting the activa-
tion of cellular immunity and the production of proin-
flammatory cytokines, which is accompanied by oxida-
tive stress in endothelial cells and leads to the develop-
ment of systemic hemostasis disorders [14, 15, 16].

Thus, the role of adiponectin and leptin 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
lipids changes in patients with ALD associated with
NAFLD depending on the stage of decompensation.

Materials and methods. 204 patients with di-
agnosed liver cirrhosis (LC) participated in the study;
they underwent inpatient treatment in the gastroenterolo-
gy department of the Ivano-Frankivsk Regional Clinical
Hospital. Among them, 78 patients were diagnosed with
ALD at the stage of the LC (group I) and 126 patients had
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a combination of alcoholic liver cirrhosis (ALC) and
NAFLD (group II). Among the patients in group I, there
were 24 women and 54 men (53.2+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
(47.84£9.4) years old and average duration of the disease
(4.2+2.7) years. Patients of groups I and II were sub-
grouped according to the compensation classes of LC by
Child-Pugh score: 1A (17 persons), IB (38 persons), IC
(23 persons); IIA (44 persons), IIB (48 persons), IIC (34
persons). Diagnosis was verified using clinical and labor-
atory-instrumental methods in accordance with the order
of the Ministry of Health of Ukraine No. 826 dated No-
vember 6, 2014, adapted clinical guidelines "Non-
Alcoholic Fatty Liver Disease", 2014, adapted clinical
guidelines "Alcoholic Liver Disease", 2014, adapted
clinical guidelines " Liver Cirrhosis, 2017 (State Expert
Centre of the Ministry of Health of Ukraine, Ukrainian
Gastroenterology Association, Kyiv), recommendations
of the European Association for the Study of Liver, Dia-
betes and Obesity (EASL-EASD-EASO, 2016).

A general-clinical examination, ultrasound ex-
amination of the abdominal cavity and esophagogastro-
duodenoscopy were performed. To detect the alcoholic
aetiology of the disease, according to the recommenda-
tions of the World Health Organization, more than 2
doses of alcohol (1 standard dose = 10 g of ethyl alcohol)
per day for women and more than 4 doses for men, were
taken into account. CAGE (Cut, Annoyed, Guilty, Eye-
opener), AUDIT (Alcohol Use Disorders Identification
Test, 1989), the PAS questionnaire (post-alcohol syn-
drome developed by P.P Ogurtsov, A.B. Pokrovsky, A.E
Uspensky), LeGo (P.M LeGo 1976) in the modification
of O.B. Zharkov, 2000), ANI index (Alcoholic liver dis-
ease/non-alcoholic fatty liver disease index, 2006) were
used. The control group included 20 practically healthy
persons.

Exclusion criteria were liver cirrhosis of the vi-
ral, toxic and autoimmune genesis, metabolic diseases of
the liver, oncological diseases, and the lack of individual
consent of the patient to conduct the study. All patients
were matched according to age and sex. The research was
carried out in accordance with the ethical principles of
conducting scientific research and principles of the Hel-
sinki Declaration.

The state of the fat depot was assessed on the
basis of the triceps skin fold thickness (TSFT) measure-
ment which was determined with the caliper. Body mass
index (BMI) was calculated according to the formula:
BMI = weight (kg) / height (m?). The ratio of waist and
hips circumference was not performed because of the
ascites in some patients. The lipid spectrum of blood was
estimated by the indices of total cholesterol (TC), lipo-
protein cholesterol of high, low and very low density
(HDLC, LDLC, VLDLC), atherogenic coefficient (AC),
triacylglycerides (TG). The severity of the LC was as-
sessed using the Child-Pugh score and the MELD score
(Mayo Endstage Liver Disease, 2001). The level of leptin
and adeponectin was determined by immunoassay using
Human Leptin ELISA (Biovendor, Czech Republic) and
Human Adiponectin ELISA kit (Biovendor, Czech Re-
public) respectively.
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Statistical processing of the obtained results was
carried out using the software package Statistica v. 12.0,
StatSoft, USA and Microsoft Exel. The following data of
parametric statistics were used: the arithmetic mean (M)
and the standard deviation (SD). To determine the signif-
icance of the differences between groups in the distribu-
tion, close to normal, t-criterion Student was used. For
the analysis 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. Analyzing the data of the clinical ex-
amination, it was found that the symptoms of astheno-
vegetative, painful, dyspeptic, hepatorenal, hepatopulmo-
nary syndromes, jaundice, medically uncontrolled ascites,
signs of hepatic encephalopathy were more common in
patients of group II of the corresponding classes, accom-
panied 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 respec-
tively (Table 1).

The BMI in patients of IA, IB, IC and IIA, 1IB,
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 significant difference between the indi-
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cators in groups I and II, depending on the stage of com-
pensation (p<0.05). Numerical values of TSFT are reduc-
ing from IA and ITA groups of patients to IB, IC and IIB
and IIC groups respectively. With the development of
decompensation, there is a significant difference between
the indices in the groups of stages A and B (p<0.05), the
differences between the indices of groups IC and IIC
were not found (p>0.05).

Changes in the biochemical parameters of the li-
pid spectrum were manifested by an increase in blood
levels of TC, LDLC, VLDLC, AC and TG in patients
with a stage of compensation compared with control
group. In patients of group II of each class by Child-
Pugh, such indicators were higher than in patients of
group I of the corresponding class (p<0.05). With in-
creasing decompensation, they decreased proportionally.
HDLC in the blood of patients of both groups decreased
with increasing decompensation; 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 — =-0.67, TG — r=-0.56, HDLC —
r=-0.69.

Table 1

Characteristics of lipid metabolism 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. 1A Gr. IB Gr. 1B Gr. IC Gr. IIC
n=17 n=44 n=38 n=48 n=23 n=34
BMI, kg/m® | 22.65+1.35 | 22.61£2.15 | 34.5644.67* 21.04+1.524 30.83+2.87% | 19.21£1.63 | 21.35+1.63%°
TSFT,mm | 17.23+1.19 | 16.87+0.85 | 25.73+0.87* 9.54+0.514 19.75+1.12% | 6.58+0.21" | 6.38+0.37°
TC, mmol/l 3.49+0.31 4.91+0.33 6.87+0.38* 4.26+0.27 5.41+0.32%% | 2.63+0.19" 3.23+0.21%°
HDLC, mmol/l | 1.43+0.09 1.39+0.06 1.14+0.07* 1.23+0.064 0.93+0.05°* | 0.85+0.04" 0.65+0.03%"
LDLC, mmol/l | 2.34+0.14 3.17+0.19 4.54+0.23% 2.68+0.164 3.75+0.17°° 2.04+0.16" 2.39+0.11#°
VLDLC, 0.32+0.01 0.87+0.03 1.64+0.04* 0.63+0.054 1.21+0.04°* | 0.26+0.01" 0.41+0.03%°
mmol/l
TG, mmol/l 1.13+£0.006 | 2.2440.09 2.85+0.07* 1.93+0.074 2.32+0.08°* | 1.47+0.06" 1.79+0.05%°
AC 1.63+0.11 2.51+0.08 4.94+0.09* 2.47+0.054 4.79+0.08° | 2.13+0.07" 3.89+0.09%°
Child-Pugh - 5.32+0.48 6.53+0.38* 7.69+£0.524 9.3140.54* | 12.61:0.64" | 14.34+0.73%
MELD - 10.23+0.86 13.42+0.98* 16.76+0.834 19.74+0.72% | 23.65£1.02" | 27.43+0.79%°
Index
Notes:

1) * — the probability of differences between groups IA and IIA (p<0.05);
2) e — the probability of differences between groups IB and IIB (p<0.05);
3) # — the probability of differences between groups IC and IIC (p<0.05);

4) A —the probability of differences between groups IA and IB (p<0.05);
5) m — the probability of differences between groups IB and IC (p<0.05);

6) s — the probability of differences between groups IIA and IIB (p<0.05);
7) o0 — the probability of differences between groups I1IB and IIC (p<0.05).
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The imbalance of adipocytokines was more ob-
vious in patients suffering from ALC with concomitant
NAFLD (Table 2). 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 significantly (p>0.05). Adiponectin content
in patients of group II was lower in comparison with
patients of group I of A and B class by Child-Pugh at 1.6
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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). 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 decompensation it decreased. In people of
group II, these changes significantly differed from those
of patients in group I (p<0.05).

Table 2
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. 1A Gr. 1A Gr. IB Gr. IIB Gr. IC Gr. IIC
n=17 n=44 n=38 n=48 n=23 n=34
Adiponectin 8.46+0.11 4.73+0.26 2.96+0.15* 5.12+0.074 | 3.28+0.08°® | 7.15+£0.07" | 7.31=0.09"
pug/ml
Leptin ng/ml 7.9240.28 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:

1) * — the probability of differences between groups IA and ITA (p<0.05);
2) e — the probability of differences between groups IB and IIB (p<0.05);
3) # — the probability of differences between groups IC and IIC (p<0.05);

4) A —the probability of differences between groups IA and IB (p<0.05);
5) m — the probability of differences between groups IB and IC (p<0.05);

6) s — the probability of differences between groups IIA and IIB (p<0.05);
7) o0 — the probability of differences between groups I1IB and IIC (p<0.05).

Changes in the levels of leptin and adiponectin
in both groups are associated with lipid imbalance. Corre-
lation between levels of adipocytokines and indices of
lipid metabolism in group II was more obvious. 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 clas-
ses 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 adi-
ponectin — -0.72, -0.65 and -0.61 for classes A, B and C
respectively. The correlation between the adiponectin
level and lipid metabolism indices in patients 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 respectively. The correlation be-
tween the level of adiponectin, the severity of the disease
and the MELD index was more obvious in patients of
group II.

Correlation analysis between the levels of leptin
and 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 decompen-
sation. Thus, between the level of leptin and the indicator
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, =-0.61, r=-0.68 for classes
A, B, C respectively. The relation between the level of
adiponectin, the severity 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=0.73, r=0.52,
r=0.34 for classes A, B, C respectively.

Discussion. Thus, in patients with ALC associ-
ated with NAFLD, the course of the disease is more se-
vere, it is accompanied by more severe clinical signs and
disorders of lipid metabolism. Patients in group II had a
higher BMI than patients in group I. We found a signifi-
cant difference between the indicators of BMI in groups I
and II depending on the stage of compensation (p<0.05).
Measurement of the TSFT revealed that it was decreasing
with the development of decompensation. There was a
significant difference between the parameters in groups I
and II of stages A and B (p<0.05), however, there was no
significant difference between the parameters in groups
IC and IIC (p>0.05), which indicates the depot fat deple-
tion with progression of the disease.

3(11) munens- Bepecenb, 2019 59




ISSN 2521-1455 (Print)
ISSN 2523-4250 (Online)

«Art of Medicine»

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 pa-
tients of class C. Patients of group II had higher rates than
those in group I (p<0.05). The content of HDLC in pa-
tients of group II was significantly lower in comparison
with patients in group I (p<0.05). Such changes, in our
opinion, are associated with the progression of dysfunc-
tion 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 associated with a decrease
in their synthesis and a decrease in the processes of ester-
ification; low level of VLDLC and LDLC is associated
with a deficiency of microsomal triglyceride transferase
protein and inhibition of cholesterol synthesis; a decrease
in HDLC is associated with a decrease in the synthesis of
apolipoprotein Al.

The peculiarity of the adipocytokines was that
with the progression of the LC, the level of leptin de-
creased, while the levels of adiponectin increased. Re-
sistance 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 content of leptin in pa-
tients 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. Moreo-
ver, this decrease correlates with the severity of the dis-
ease and the prognostic MELD score. The level of adi-
ponectin was lowered in class A patients and increased in
patients with more severe course and correlated 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.

The revealed correlation between the levels of
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 LC and
predicting the course of the disease.

Conclusions:

1. Progression of liver cirrhosis in patients with ALC
associated with NAFLD is accompanied by more severe
clinical and laboratory manifestations.

2. Lipid metabolism in patients with ALC associated
with NAFLD in the stage of subcompensation and de-
compensation is characterized by a decrease in levels of
TC, HDLC, LDLC, VLDLC, and TG.

3. Levels of leptin and adiponectin in patients with ALC
associated with NAFLD correlate with changes in lipid
metabolism, the severity of the LC, and prognostic score
MELD, which allow their use in assessment of the severi-
ty and prediction of ALD associated with NAFLD.
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Pe3iome. Lenbio paboThl ObLIO M3yYEHUE U3MeE-
HEHUH IMNUJO0B y OOJNBHBIX ANKOTOJIBHBIM IIMPPO3OM
neueHn (ALIT) mpu codeTaHnM ¢ HEAIKOTOJBHOH OoJie3-
Heto neueHn (HAXKXII) B 3aBHCMMOCTH OT cTaguu jie-
komrieHcarmu. ObcnenoBano 204 nanmenrta. Cpeiy HUX
y 78 uenorek (I rp.) auarnoctuposad ALl u B 126 iy
(IT rp.) 6bw10 coueranne AIIl ¢ HAXXII. IMamuenTtos
paszenuny Ha MOATPYHIBI B 3aBUCHMOCTH OT KJIACCOB
komrieHcaru 1o kpurepusim Yaimpa-Ileio (A, B, C).
Bricnive ypoBHHM B KpOBH OOIIEro XoJjecTepuHa, XoJie-
CTEpHHA JIUIONPOTENOB HU3KOH U O4YeHb HU3KOU IIOT-
HOCTH, KO3((HUIMEHTa aTEPOr€HHOCTH M TPUALIMIITIIHIIE-
puznoB Obuth y ymn knacca A u B. Y 0onbebIx II Tp. Ta-
KUe TIoKa3aTesu ObulM Bble, 4eM y OonbHBIX | Tp.
(p<0,05). ComepxaHre B KPOBH XOJICCTCPHHA JIUIIOIPO-
TEU/IOB BBICOKOW IUIOTHOCTU y marueHToB Il rp. Obuio
HIDKE 10 cpaBHEHUIO ¢ OombHBIME I Tp. (p<0,05). C mpo-
rpecCHpOBaHUEM LUPPO3a MEUEHW YPOBEHb JIENTHHA
YMEHBINAICS, a YpPOBEHb AaJUIIOHEKTHHA BO3pacTall.
Beicmuii ypoBeHb JienTuHa ObUT y marieHToB II rp. Y
nanyeHToB kiacca C KUPOBBIE JIETIO MCTOMIEHBI, MOJTO-
MY YPOBEHb JIEITUHA CHIKaeTcst. [[pudem 3To CHMKeHue
KOPPEJIMPYET CO CTEMEHBIO TSHKECTH 3a00JIeBaHMsI U MPO-
rHocTHueckuM uHAekcoM MELD. YpoBeHb aUIIOHEKTH-
Ha OBLI CHIDKEH Y JIMIT KJlacca A W MOBBIIIANICS Y TaIHeH-
TOB C 00Jiee TSHKEJIBIM TEUEHHUEM, a TAKXKe KOppeInpoBall
CO CTENEHBIO TshKeCTH 3abosieBanus M nHjIekcom MELD.
B pesynbraTe aHanmM3a cBS3M MEXIY YPOBHSIMU JICTITHHA,
aJIMMIOHEKTHHA M TIOKa3aTeJsIMU YTJIEBOAHOTO OOMeHa
YCTAQHOBJIEHO, 4YTO CHJIbHEE KOPPEISALMOHHAS CBSI3b
HaOmonancs y marmentoB ¢ ALl mpu codyetanum c
HAXXII. BeisgBrneHHbIE KOPPEISAIUOHHBIE CBSA3U YPOB-
HEeli JIeNTHHA M aJUIIOHEKTHHA CO CTEIEHBIO TKECTH
LUppO3a MEeYEHH, a TAKKE C IIPOTHOCTHYECKUM HUHJIEKCOM
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MELD mno3BoJisitloT paccMaTpuBaTh MX W3MEHEHUs s
OIIEHKM CTEMEeHH TSDKECTH IUppo3a MEUYEHU U MPOTHO3H-
pOBaHUs TCUCHMsI 3a00JICBaHU.
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Pe3ome. Metoro pobotu Oyno BHBUYEHHS 3MiH
JMiIB Y XBOPHX HA NKOTOJIbHUI 1upo3 nedinku (ALIT)
IIpU TIOEJHAHHI 3 HEAJIKOTOJIFHOIO XBOPOOOIO MEUiHKH
(HAXXII) 3anexHo Bix craxii gexommencanii. Oocre-
xeHo 204 nanientn. Cepen Hux y 78 oci6 (I rp.) miarHo-
croBano AIIIT ta y 126 oci6 (II rp.) Oyno moenHaHHS
AIIIT 3 HAXKXTI. IamienTiB OyJ10 MOAUICHO HA MiATPYITN
3aJIeXKHO BiJI KJIaciB KOMIEHcallii 3a Kputepisimu Yaiinp-
IT’ro (A, B, C). Bumi piBHI B KpOBi 3arajbHOI0 XoJiecTe-
PHHY, XOJIECTEPUHY JHIIONPOTEINiB HU3BKOI Ta dyKe
HU3BKOI IIJTBHOCTI, KOSQII[iEHTy aTePOreHHOCTI 1 Tpua-
uunrinepuaiB_Oymm y ocid kiacy A i B. Y xBopux II rp.
Taki MOKa3HWKU OynM BHIIMMH, HDX y XBopux [ rp.
(p<0,05). BmicT y KpoOBi XOJICCTEPHHY JIIMOIPOTEIiB
BHCOKOI MIUIBHOCTI y mauieHTiB Il rp. OyB HMX4YMM 1Opi-
BHsHO 3 XxBopuMmH [ 1p. (p<0,05). I3 mporpecyBaHHsIM
LIUPO3Y TMEUYiHKKU PiBEHb JICITHHY 3MEHIIYBaBCs, a PiBEHb
aJIMMIOHEKTHHY 3pocTaB. Buiuii piBeHb jJenTuHy OyB y
nauieHTiB II rp. V mamientiB xiacy C xupoBi Aeno Bu-
CHa)XeHi, TOMY piBEHb JIEITHHY 3HUXKYEThCs. [Ipuuomy
1€ 3HMKEHHSI KOPEJIOE 31 CTyIIeHeM Ba)KKOCTI 3aXBOPIO-
BaHHs Ta MPOrHOCTUYHUM iHAekcoM MELD. Pisens aau-
MTOHEKTHHY OyB 3HIDKEHUH y 0ci0 Kimacy A i miJBHIIyBa-
BCs Y TAIIEHTIB i3 OUTBII BaYKKUM IEepPeOiroM Ta KOpEITto-
BaB 31 CTyIIEHEM Ba)XKKOCTI 3aXBOPIOBAHHS Ta IHJEKCOM
MELD. BusiBneHi KopeJjsiiiiiHi 3B’SI3KM PiBHIB JICITHHY
Ta JIMTIOHEKTUHY 31 CTyIIEHEM Ba)XXKOCTI IIUPO3Y MEHiHKU
Ta IPOrHOCTUYHUM iHJAekcoM MELD no3BoJsIIOTH po3r-
JIAAATH X 3MIHU JUIS OI[IHKM CTYICHS Ba)KKOCTI ITUPO3Y
MEYiHKH Ta IPOTHO3YBAaHHS Mepediry 3aXBOPIOBAHHL.
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