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Introduction. It is known that the features of occurrence,
course and severity of the internal organs diseases are
largely determined by the oxidative stress - the redox
homeostasis imbalance with the prooxidants system
prevalence, which realizes its pathogenetic mechanism
through the endothelial dysfunction [1, 2, 6, 7]. Liver
cirrhosis (LC) is not an exception. However, the enzymatic
and non-enzymatic mechanisms of protection of the
organism from the oxidative stress, which should create
a kind of "shield" for the cells [23, 24] in the cirrhotic
patients, are weakened [23]. Among the protective substances,
there are vitamins, especially A, C, E, as well as microelements,
including selenium [11, 14, 31]. But the reactive oxygen
species (ROS) in the cirrhotic patients are not sufficiently
neutralized with all the pathological consequences of
this. Taking into account the important role of oxidative
stress among the etiological and pathogenetic mechanisms
of the occurrence and course of the disease, the pharmacological
impact on it deserves priority in the complex treatment
of the cirrhotic patients, requiring treating it as one of
the main "targets".

The efficacy of the treatment of the cirrhotic patients
largely determines the correctness of the redox homeostasis
assessment, definition of the variant and severity of the
pro- and antioxidants ratio disorders in it, allowing to
include the necessary drugs to the treatment complex
differentially.

The aim of the study. To characterize the redox
homeostasis index (RHI) as a criterion for the differential
inclusion of the antioxidants to the complex treatment of
patients with liver cirrhosis of different severity and
evaluation of its effectiveness.

Materials and methods. The study was conducted in
three steps. With the preliminary stratification by the
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presence of LC (Order of the Ministry of Health (MOH)
of Ukraine N 271 dated June 13, 2005 "On approval of
Protocols for the Medical Care Provision on the Specialty
"Gastroenterology") and in the accordance with the
principles of the Declaration of Helsinki, Council of Europe
Convention on Human Rights and Biomedicine, the relevant
laws of Ukraine, 75 patients (23 women (30.7 %), 52
men (69.3 %) of average age - 47.2 £ 10.4 years) were
involved in the randomized study, for whom the complex
clinical-laboratory-instrumental examination and inpatient
treatment (sub-item 1.11, item 4 of the above-mentioned
Order N 271 dated June 13, 2005) at Lviv Regional
Hepatology Center, established on the basis of the Department
of Internal Medicine N 1 of Danylo Halytsky Lviv National
Medical University and the Gastroenterology Department
of the Municipal Nonprofit Enterprise of Lviv Regional
Council "Lviv Regional Clinical Hospital" after obtaining
the written consent for the study.

LC of alcoholic genesis was identified in 50 patients
(66.7 %), hepatitis C virus - in six patients (8.0 %). In
25.3 % of cases (19 people), the mixed etiology of LC,
namely combined, was diagnosed. It was impossible to
identify the cause of LC in one patient (1.3 %).

The stratification of patients with LC, depending on
its severity, was determined according to the criteria of
C. H. Child - R. N. Pugh. 19 (25.3 %) patients (3 women
(33.3 %), 16 men (84.2 %) of average age - 43.8 £ 9.9
years) belonged to class A, 29 (38.7 %) patients (9 women
(31.0 %), 20 men (69.0 %) of average age - 45.6 £ 9.4
years) - class B, 27 (36.0 %) patients (11 women (40.7 %),
16 men (59.3 %) of average age - 51.3 + 10.8 years) -
class C.

The indices of redox homeostasis were determined by
the content of malondialdehyde (MDA) and catalase
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(CAT). To determine the MDA content, we used a method
based on the activation of lipid peroxidation by ferric
ions (Fe*") (Sigma-Aldrich reagents, USA) to the amount
that can be recorded spectrophotometrically. In the conditions
of high temperature and acidic environment, MDA reacts
with 2-thiobarbituric acid, forming a colored trimethyne
complex with a maximum absorption peak of 532 nm
[4]. To determine the content of CAT, we used a method
based on the ability of hydrogen peroxide (H,O,) to form
a stable colored complex with molybdenum salts (Sigma-
Aldrich reagents, USA). The color intensity of molybdenum
peroxide compounds depends on the amount of H,O, in
solution, because CAT, decomposing H,O,, reduces the
color intensity of the sample [3].

We proposed to calculate a comprehensive parameter
of the pro- and antioxidants system status - RHI - the
CAT to MDA contents ratio. Reduced RHI (<7.6) was
considered as the indicator of redox homeostasis abnormality
with the prooxidant system predominance, value within
7.6-18.1 - balance in the redox homeostasis system,
increased (>18.1) - indicator of the antioxidant system
excessive activity.

The first step of our study was to determine the RHI
to detect the disorders of redox homeostasis in patients
with different LC severity degrees before the treatment,
i.e. obtaining the information about the presence of patients
with reduced, normal and increased values, which allows
us to recommend the modification of standard complex
treatment using antioxidants (medicine containing retinol
palmitate (vitamin A) 100 000 MO and a-tocopherol
acetate (vitamin E) 0.1 g - 1 capsule per os once a day
after meals daily, ascorbic acid 0.05 g - 2 tablets per os
once a day after meals daily, selenium 0.0002 g - 1 tablet
per os once a day after meals daily for two months) only
for patients with reduced RHI.

The second step of the study was devoted to the
determination of RHI after a course of complex differentiated
treatment of the same patients with LC of varying severity.

The third step of the study was to compare the RHI
obtained after the course of complex differentiated treatment
of patients with LC varying severity degrees with the
values of the RHI prior to treatment.

The actual material was processed on a personal computer
in Excel 2010, Statistica 6.0, RStudio v. 1.1.442 and R
Commander v. 2.4-4 using descriptive statistics. Each
parameter was tested for normality of distribution. Student’s
(William Sealy Gossett’s) t-test was used to compare the
samples with normal distribution, three or more groups
were compared by ANOVA (using J. Tukey’s range test).
The H. B. Mann - D. R. Whitney criterion was used to
compare the samples with abnormal distribution. Comparison
of three and more groups was provided using W. Kruskel
- W. A. Wallis (using O. J. Dunn’s test). The results obtained
are presented in the form of Me [25.0 %; 75.0 %]. The
difference was considered statistically significant if p <
0.05.

Results and discussion. The results of the first step
of the study devoted to the determination of RHI for the
redox homeostasis disorders detection in patients with
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different LC severity degrees before the treatment made
it possible to distinguish the patients with its reduced
within the reference ranges and increased values, being
described in table 1, and modify their standard complex
treatment with antioxidant administration only for the

patients with RHI <7.6.
Table 1

Redox homeostasis index in patients with liver cirrhosis
of different severity degrees before the treatment
(n; %; Me (25.0 %; 75.0 %); p)

. RHI
LC severity classes
according to the criteria <76 7.6-18.1 ~18.1
of . . . .
C. H. Child - R. N. Pugh
! ue n % n % n %
A;n=19 11 | 579 3 158 5 |263
10.7 (9.5; | 22.4 (22.1;
o/ . 0, . > >
Me (25.0 %; 75.0 %) 3.3(1.7;3.9) 12.9) 24.0)
B; n=29 28 196.6 | 1 3.4 0 0.0
Me (25.0 %; 75.0 %) 1.8 (0.8;3.9) 14.0 -
C;n=27 27 {100.0] 0 0.0 0 0.0
Me (25.0 %; 75.0 %) 0.8 (0.5; 1.5) - -
Total (n =75) 66 88 4 53 5 6.7
12.4 (10.1; | 22.4 (22.1;
o/ . 0, . > )
Me (25.0 %; 75.0 %) 1.4 (0.7; 3.5) 14.3) 24.0)
AvsB 0.02 >0.05 -
Significance
%), p BvsC >0.05 - -
AvsC 0.008 - -
AvsB >0.05 >0.05 -
Significance
(Me (25.0 %; | BvsC 0.0006 - -
75.0 %), p
AvsC 0.0007 - -

It was found that RHI less than the reference values was
found in 66 cirrhotic patients (88.0 % of all 75 patients enrolled
in the study), being 1.4 (0.7; 3.5), and taking into account the
severity criteria of C. G Child - R. N. Pugh - in 11 out of 19
(57.9 %) patients of class A (3.3 (1.7; 3.9)), in 28 out of 29
(96.6 %) of class B (1,8 (0,8; 3,9)), in 27 out of 27 (100,0 %)
patients of class C (0,8 (0,5; 1,5)), with a significant difference
between the frequencies in classes A and B (p =0.02), A and
C (p=0.008), and between the percentile values in classes B
and C, A and C (p=0.0006; p =0.0007), that is, the incidence
of RHI lower than the reference values increases, and its absolute
value decreases in parallel with the LC severity increase.
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RHI within the reference values was detected in only
four cirrhotic patients (5.3 % of all 75 patients enrolled in
the study), being 12.4 (10.1; 14.3), and taking into account
the severity criteria of C. G. Child - R. N. Pugh - in three
(15.8 %) of 19 patients of class A (10.7 (9.5; 12.9)), in one
(3.4 %) of 29 patients of class B (14.0), and in none of
class C, that is, the incidence of RHI within the reference
values tends to decrease with the LC severity increase.

RHI higher than the reference values was found only
in five cirrhotic patients of class A (6.7 % of all 75 patients
enrolled in the study and 26.3 % of all 19 patients of this
class), being 22.4 (22.1; 24.0), that may indicate a subclinical
disorder of redox homeostasis with the antioxidant system
enhanced activation in them.

The results obtained indicate that the overwhelming
majority of the cirrhotic patients (71 persons, which is
94.7 % of all involved in the study) have the redox homeostasis
disorders, among which, the patients with the signs of
prooxidant system prevalence and the impaired antioxidant
system activity are predominant (66 persons, which is
88.0 % of all 75 patients enrolled in the study), as well as
the incidence of which significantly increases, and the
value of RHI decreases with the LC severity increases.

Since the redox homeostasis disorders with the antioxidant
system activity attenuation signs have been diagnosed in
the overwhelming majority of the cirrhotic patients, determining
the features, onset of the disease and the syntropic comorbid
lesions severity increase, its medication adjustment is needed.

It should be noted that the liver is the main organ that
stores a-tocopherol [16] - the main liposoluble antioxidant
in the body, which acts by disrupting the chain structure
of compounds that occur in case of lipid peroxidation
[12], inactivating peroxide radicals, that were synthesized,
with the formation of tocopheroxyl radical. Tocopherol
acts as a non-competitive inhibitor of cyclooxygenase, a
suppressor of vascular endothelial growth factor and
transforming growth factor 3 [5], causes the tumor necrosis
factor a synthesis decrease in patients with alcoholic
hepatitis [18], as well as hepatic stellatae cells activation
prevention in patients with chronic hepatitis C [20].
Oxidative stress in patients with liver damage causes the
vitamin E secretion into the plasma decrease even before
its content decreases in the liver [19, 25, 32], in particular,
it concerns the patients who consume alcohol in large
amounts, and vitamin E content negatively correlated
with the consumed ethanol amount increase and the
concentration of oxidized lipoperoxides. Thus, the plasma
a-tocopherol content decrease may also reflect the pro-
oxidant effect of alcohol in the liver. M. Cankurtaran et
al. [13] found a correlation between the decreased vitamin
E content, increased triglyceride content, and sonographic
findings in the liver, which are negative prognostic factors
for the transformation of steatohepatitis to LC. The
importance of the vitamin E antioxidant properties in the
prevention of fibrosis was first proven in animal studies
[34] and soon - clinically confirmed [17]. J. Kaur et al.
[21] have shown that the use of vitamin E can restore
redox status, prevent the oxidative stress occurrence,
reduce apoptosis, and can be used as a promising tool in
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the comprehensive treatment of ethanol-induced liver
disease [21]. It was found that the vitamin E use contributed
to the reduction of MDA content in serum and increase
the content of serum nitric oxide, vitamin C and the activity
of antioxidants - erythrocyte superoxide dismutase, CAT
in patients undergoing hemodialysis [10, 15, 29, 33].

Ascorbic acid is the most potent intracellular and extra-
cellular water-soluble antioxidant capable to absorb almost
all physiologically important ROS by inactivating superoxide,
hydroxyl anions and peroxide radical, hypochlorite and
singlet oxygen [28]. Ascorbic acid is an important cofactor
in enzymatic reactions that are involved in many biochemical
processes, as an electron donor, being a free radical scavenger
[26]. Vitamin C alone or in synergy with other substances
reduces lipid peroxidation directly or indirectly through the
regeneration of vitamin E [8]. It was found that the level
of'the vitamin C content in serum in case of alcoholic liver
disease severity increases [19]. However, it has also been
found that ascorbic acid in large doses induces pro-fibrotic
effects [27, 29, 32], becoming a pro-oxidant and causing
iron-mediated damage of liver cells [9].

Therefore, vitamins C, E have a synergistic antioxidant
effect. However, vitamin C in cells can play both pro- and
antioxidant roles, and the administration of large doses
of ascorbate in patients with hypovitaminosis E enhances
the pro-oxidant effect of vitamin C twice. In turn, the
pronounced antioxidant effect of vitamin C is found only
in the case of its combination with a-tocopherol, since
the latter eliminates the free radicals formed in the reactions
of ascorbate-stimulating lipid peroxidation. At the same
time, vitamin E is rapidly destroyed in case of ascorbic
acid insufficient amount. The antioxidant effect of
o-tocopherol is enhanced by the enough amount of vitamin
A, which helps to eliminate ROS, preventing the occurrence
of lipid peroxidation in biomembranes. However, vitamin
A is easily oxidized by oxygen and consumed relatively
quickly. This process is autocatalytic with the formation
of free radicals. Vitamin E has a stabilizing effect on
retinol and -carotene, preventing their oxidative degradation.
In other words, vitamin A dose increase, should be combined
with taking tocopherol, and taking tocopherol with vitamin
A administration. Also, vitamin E should be used in
combination with vitamin C. Thus, the effectiveness of
vitamins-antioxidants depends on the fact if they are used
solitary or in combination with each other, at least because
the vitamins A and C that are administered separately can
cause a pro-oxidant effect on the body tissues.

Selenium is an important antioxidant-microelement in
human organism. In recent years, the study of its content has
aroused the great interest because of the important role of
selenoprotein antioxidants in an organism’s protection against
the oxidative stress, triggered by the ROS and reactive nitrogen
compounds excess. Also it is an important component of
antioxidant enzymes such as glutathione peroxidase, thioredoxin
reductase and iodothyronine diodinases [22, 30].

Therefore, taking into account the results of the first
step of the study and the information provided, the standard
comprehensive treatment, that was prescribed for all
patients with different LC severity degrees, was modified
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by the inclusion of the antioxidant medicine containing
retinol palmitate (vitamin A) 100 000 MO and a-tocopherol
acetate (vitamin E) 0.1 g - 1 capsule per os once a day
after meals daily, ascorbic acid 0.05 g - 2 tablets per os
once a day after meals daily, selenium 0,0002 - 1 tablet
per os once a day after meals daily within two months
only for 66 patients with reduced RHI.

The results of the second step of the study, devoted to
the determination of RHI after a course of complex
differentiated treatment of the same patients with different
LC severity severity, are shown in tables 2-4.

Table 2

Redox homeostasis index in patients with liver cirrhosis
of different severity degree after the treatment with an index
of less than 7.6 before the treatment
(n; %; Me (25.0 %; 75.0 %); p)

LC severity classes RHI
according to the <7.6 7.6-18.1 >18.1
criteria of
C. H. Child -

R. N. Pugh n % n % n %
A;n=11 10 | 90.9 1 9.1 0 0,0
Me (25.0 %; 75.0 %) | 4.6 (2.9;6.4) 9.9 -
B;n=28 16 | 57.1 12 | 429 0 0,0
Me (25.0 %: 75.0 %) | 4.6 (3.5:6.4) | o 102 -

R AT (9.3;11.8)
C;n=27 26 | 96.3 1 3.7 0 0,0
Me (25.0 %; 75.0 %) | 2.2 (1.7;3.7) 9.7
Total (n = 66) 52 78.8 14 | 21.2 0 0,0
Me (25.0 %; 75.0 %) | 3.4 (2.1; 5.6) 9'191((9)')4; -
AvsB 0.03 >0.05 -
Significance
%), p BvsC 0.004 >0.05 -
AvsC >0.05 - -
AvsB >0.05 - -
Significance
(Me (25.0 %; | BvsC 0.002 - -
75.0 %), p
AvsC 0,03 - -

It was found that RHI less than the reference values after
treatment was found in 52 cirrhotic patients, being 3.4 (2.1;
5.6), and taking into account the severity criteria according
to C. G. Child - R. N. Pugh, - in ten (90.9 %) patients of
class A (4.6 (2.9; 6.4)), in 16 (57.1 %) patients of class B
(4.6 (3.5;6.4)),1n 26 (96.3 %) patients of class C (2.2 (1.7;
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3.7)), with the significant difference between the frequencies
in classes A and B (p = 0.03), B and C (p = 0.004), as well
as between the percentile values in classes A and C, B and
C (p=0.03; p=0.002), meaning that the frequency of cases
of RHI less than the reference values is the largest, and its
absolute value is the smallest in the patients of class C.

In the patients with reduced RHI pre-treatment value, this
index after treatment was found within the reference values in
14 patients being 9.9 (9.4; 11.0). Based on the severity criteria
according to C. G. Child - R. N. Pugh, this parameter was seen
in one (9.1 %) patient of class A (9.9), in 12 (42.9 %) patients
of class B (10.2 (9.3; 11.8)), and in one (3.7 %) patient of class
C (9.9), so RHI mostly has been returning to the reference
values in patients of class B, and rarely - in patients of class C.

In the cirrhotic patients with a reduced RHI pre-treatment
value, this parameter after the treatment did not exceed

the reference values in any patient.
Table 3

Redox homeostasis index in patients with liver cirrhosis
of different severity degree after the treatment with an index
of 7.6-18.1 before the treatment
(n; %3 Me (25.0 %; 75.0 %); p)

LC severity classes RHI

according to the
criteria of
C. H. Child -
R. N. Pugh N % n % n %

<7.6 7.6-18.1 >18.1

A;n=3 0 0.0 1 333 2 66.7

Me (25.0 %; 75.0 %) - 146  [34(21.9;24.9)

B;n=1 0 0.0 0 0.0 1 100.0

Me (25.0 %; 75.0 %) - - 30.3

C;n=0 0 0.0 0 0.0 0 0.0

Me (25.0 %; 75.0 %) - - -

Total (n = 4) 0 [ 00| 1 |250] 3 |[750

Me (25.0 %; 75.0 %) - 14.6 26.4 (23.4;28.3)

AvsB - - >0.05

Significance

%), p BvsC - - -

AvsC - - -

AvsB - - -

Significance
(Me (25.0 %; [BvsC - - -
75.0 %), p

AvsC - - -
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It was found that out of four patients with RHI within
the reference values before the treatment, its reduction
after treatment was not detected in any patient.

RHI within the reference values was found in one person
of class A, taking into account the severity criteria according
to C. G. Child - R. N. Pugh with the value of 14.6.

RHI more than the reference values after treatment
was in three patients, being 26.4 (23.4; 28.3), and taking
into account the severity criteria according to C. G. Child
- R. N. Pugh, - in two patients of class A (23.4 (21.9;
24.9)) and one patient from class B (30.3).

Table 4

Redox homeostasis index in patients with liver cirrhosis
of different severity degree after the treatment with an index
of more than 18.1 before the treatment
(n; %; Me (25.0 %; 75.0 %); p)

LC severity classes RHI
according to the
criteria of <7.6 7.6-18.1 >18.1
C. H. Child -

R.N. Pugh n % n % n %
A;n=5 0 0.0 0 0.0 5 | 100.0
Me (25.0 %; 75.0 %) - - 39.1(38.8;42.3)
B;n=0 0 0.0 0 0.0 0 0.0
Me (25.0 %; 75.0 %) - - -
C:n=0 0 0.0 0 0.0 0 0.0
Me (25.0 %; 75.0 %) - - -

Total (n =5) 0 0.0 0 0.0 5 | 100.0

Me (25.0 %; 75.0 %) - 0.0 39.1(38.8;42.3)
AvsB - - -

Significance

(%), p Bwq - ' ]
AvsC - - -
AvsB - - -

Significance

(Me (25.0 %; BvsC - - -

75.0 %), p
AvsC - - -

In all five patients belonging to class A, based on the
severity criteria of C. G. Child - R. N. Pugh RHI was
39.1(38.8;42.3), indicating that the antioxidant protection
system was overactive in this category of patients.

The results obtained indicate that the complex differentiated
treatment, estimated by the RHI, has an effect on redox
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homeostasis, which differs depending on the values of
the RHI before the treatment and LC severity.

According to the results of the third step of the
study, dedicated to the comparison of RHI values after
the course of complex differentiated treatment of the
patients with different LC severity degrees and the
obtained RHI values before the treatment, it was found
that the number of patients with RHI <7.6 after treatment
became reliably (by 18.7 %; p = 0.01) less (from 66
patients before the treatment to 52 patients after the
treatment), and its absolute value was significantly
greater as in total (1.4 (0.7; 3.5); 3.4 (2.1; 5.6); p
<0.001), as taking into account the LC severity criteria
of C. G. Child - R. N. Pugh - in patients of class A
(3.3(1.7;3.9); 4.6 (2.9; 6.4); p = 0.03), B (1.8 (0.8;
3.9);4.6 (3.5;6.4); p=0.0005)) and C (0.8 (0.5; 1.5);
2.2 (1.7; 3.7); p <0.001)).

RHI being 9.9 (9.4; 11.0) showed the normalization
of redox homeostasis after the differentiated complex
treatment in 14 patients from this group.

The results obtained indicate the feasibility of prescribing
the antioxidants as a part of standard complex treatment,
the efficacy of which is confirmed by the RHI positive
dynamics.

Assessing the dynamics of RHI in four cirrhotic
patients with its pre-treatment values within 7.6-
18.1, we found that after the treatment the decreased
RHI was not detected in any patient, within the
normal ranges - in one patient of class A (14.6), and
more than the reference values - in three (two patients
of class A and one patient of class B, taking into
account the severity criteria according to C. G. Child
- R. N. Pugh), being 26.4 (23.4; 28.3).

Estimating the dynamics of RHI more than 18.1
before the treatment, in all five patients who were in
class A, according to the severity criteria of C. H. Child
- R. N. Pugh, we found that RHI after the treatment
significantly increased (22.4 (22.1; 24.0); 39.1 (38.8;
42.3); p =0.02), indicating the permanent hyperactivity
of the antioxidant protection system in this category
of patients.

Conclusions. The redox homeostasis index is an
important criterion for assessment of the state of redox
homeostasis in patients with cirrhosis of varying severity,
which has established that the overwhelming (94.7
%) of them are disorders of redox homeostasis, among
which the patients with signs of prooxidants system
prevalence and antioxidant system weakening are
dominant (88.0 %), and the incidence of which significantly
increases, as well as the value of the redox homeostasis
index decreases with the liver cirrhosis severity increase;
the redox homeostasis index allows to determine the
feasibility of including the antioxidants in their
comprehensive treatment, as well as to determine its
effectiveness, which depends on its indicators for the
treatment and severity of liver cirrhosis and is the
lowest in patients at the stage of decompensation of
the disease.
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Innexc penokc-romeocrasy ik Kpurepiii 1ugepeHuiiioBaHOr0 BKJIOYEHHS
AHTHOKCHJIAHTIB /10 KOMILJICKCHOIO JIIKYyBAaHHSI XBOPHUX
HA HUPO3 NMEeYiHKH Pi3HOI0 CTYNEeHs THAKKOCTI Ta OLIHKH HOro epeKTUBHOCTI

O. I1. ®awpa, M. O. Aoparamouy, O. O. AdbparamoBuy, JI. P. ®arpa

Beryn. Ilepe6ir nupo3y neuinku (LI1) xapakrepusyeTbcs MOSBOIO 1 HAPOCTAHHAM TSAKKOCTI CI/IHTpOl‘Ii‘IHI/IX
KOMOp61,Z[HI/IX YPaXKeHb, CIPHTMHEHHX MOPYIICHHSM PEIOKC-TOMEOCTasy 3 TIePEBaroto y CHCTeMi IPOOKCHAHTIB,
SIKHA 1 peatiye CBiil NaTOreHeTHYHHUIT MEXaHi3M Yepe3 NOPYIICeHHs CHOTEManbHOT GYHKIIT. I3 OTIsity Ha BaKIUBY
POJIb OKCHIATUBHOTO CTPECY CEPEA ETIONOTTYHUX 1 TaTOreHeTUYHUX MEXaHI3MiB BUHUKHEHHS Ta epediry HemyrH,
Y KOMIUIEKCHOMY JIiKyBaHH1 XBopux Ha LI (hapmakosioriyHuii BIJIMB HA HHOTO € IPIOPUTETHUM 1 BUMAarae TPakTyBaTH
HOT0 SIK OZTHY 3 TOJIOBHUX «MillICHEW».

Meta. OxapakrepusyBaTtu iHaekc penokc-romeoctasy (IPI) sk xputepiit audepeniiiioBaHOT0 BKIIOYCHHS
AQHTHOKCHAAHTIB 10 KOMIIIEKCHOTO JIIKyBaHHS XBOPUX Ha [IMPO3 MIEUiHKU PI3HOTO CTYIEHS TSHKKOCTI Ta OLIHIOBaHHS
1oro e(heKTUBHOCTI.

Marepiasiu i MeToxu. JIOCTiIKeHHS POBEJICHO Y TPH KPOKHL. ITic/is OTpUMAHHS MHCHMOBOT 3T0IH Ha POBEICHHS
00CTEXKEHHsI 10 IOC/TIDKCHHS 32 PAHI0Mi30BAHUM TPHHLIMIIOM i3 MOTEPeIHBOTO cTparudikanieto 3a HasBHicTIO LIIT
3a;mydeHo 75 xBopux (23 xinku (30,7 %), 52 wonosiku (69,3 %), cepenniii Bik —47,2 + 10,4 pokiB), siki nepeOyBanu
Ha KOMITIEKCHOMY KJTIHIYHO-JTa00paTopHO-iHCTpyMEHTAIbHOMY OOCTEKEHHI Ta CTalliOHapHOMY JTiKyBaHHI y JIbBiBChKOMY
00NacHOMY TeraroioriyHoMy IIeHTpi. Cepet MOKa3HUKIB PEIOKC-TOMEOCTa3y BU3HAYAIN BMICT MAJIOHOBOTO JTialTb/IETi Ty
(MJA) i karana3u (KAT), 3a pe3ynbraramu CIiBBiIHOIIEHHS SKHX 3alporoHoBaHo Bu3Haudatu [PI. 3MeHmiene
3HauenHs [PT (<7,6) — NOKa3HUK NOPYIICHHS PEJOKC-TOMEOCTasy 3 EPEBArOK0 Y CHCTEMi IPOOKCH/IAHTIB, 3HAUCHHS
B Mexax 7,6—18,1 — GamaHc y cucTeMi peioKkc-romeocrtasy, 30inbieHe (>18,1) — moka3HUK HaaMipHOI aKTUBHOCTI
AQHTHOKCHUAAHTHOI CUCTEMHU.

[lepmuit KpoK IOCIHIHKEHHS MPUCBSIYEeHUH Bu3HadeHHIO [Pl s BUSBIIEHHS MOPYIIEHb PEIOKC-TOMEOCTAsy y
xBopux Ha LI pi3HOTO CTYTNEHSs TSHKKOCTI 10 TIOYaTKy Kypailii, TOOTO OTprMaHHIO iH(pOpMAIlii Ipo HasiBHICTh XBOPUX
31 3MEHILEHUMH, HOPMaJIbHUMU Ta 301IbILIEHUMH HOT0 3HAUCHHSAMH, 110 A03BOJISIE PEKOMEHIyBaTH MO ]iKaLiio
CTaHJAPTHOTO KOMIUIEKCHOTO JIIKyBaHHS IPU3HAYSHHSIM aHTUOKCHIAHTIB (JIiKapChKUii 3aci0, IKUI MICTUTHh PETHHOITY
nanpmitary (Bitaminy A) 100000 MO Ta a-Tokodepony arerary (Bitaminy E) 0,1 r — o 1 karncymi 1 pa3 Ha JieHb,
BHYTPIIIHBO MICIIA i1 OHS, acKOpOiHOBY KucioTy 0,05 T — 1o 2 Tabi. pa3 Ha IeHb, BHYTPILTHBO ITICIIS 111 IIOTHS,
cener 0,0002 r — o 1 Tabmn. 1 pa3 Ha 1eHb, BHYTPINTHBO MICIS 11I1 MOAHS YIIPOJOBXK JBOX MICSIIIB) TITBKH XBOPUM
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31 3menmenuM [PI. pyruii kpok mociimkeHHs mpucBsideHu Bu3HadeHHIO [PI" micis Kypcy KOMIIJIEKCHOTO
nudepeHiiioBaHoro JTiKyBaHHS 1uX ke xBopux Ha L1 pizHoro crymens TspkkocTi. TpeTiid Kpok JOCHTIHKEHHS
nepeadayaB MOPiBHAHHS Moka3HUKIB [Pl oTprMaHuX Mmiciis MpoBeIeHOTo Kypey KOMIUIEKCHOTO M epeHITiioBaHOTO
nikyBaHHs xBopux Ha L1 pi3Horo cTynens TskKkocTi, 3 mokasaukamu y Hux IPI" 10 movarky nmikyBaHHS.

dakTHYHUI MaTepiai onmparboBaHO Ha TepcoHaILHOMY KoMIT foTepi y mporpamax Excel 2010, Statistica 6.0,
RStudiov. 1.1.442 ra R Commander v. 2.4-4. Otpumani pe3yJasTaTé y BUTIaIKy HOPMaJIbHOTO PO3MOILTY IPeICTaBIEH]
y Bunsaai Me [25,0 %; 75,0 %]. CTaTucTHYHO TOCTOBIPHOIO BBAXKAJIM PI3HUIIO, K10 p < 0,05.

Pesyabraru. Y 6inpmocti xBopux Ha L{I1 (71 ocoba, mo cranoButs 94,7 % ycix, 3amydeHux y JOCTiHKEHHS) €
MIOPYIICHHS pEIOKC-TOMEOCTa3y, Cepel IKUX JOMIHYIOTh XBopi (66 0cib, o ctanoBUTH 88,0 % ycix, 3aIydeHux y
TOCITIDKCHHS ) 13 O3HAKaAMU MTePeBaYKAHHS y CHCTEMI TPOOKCHIAHTIB Ta MOCTA0ICHHS aKTUBHOCTI aHTHOKCHIAHTHOT
CHCTEMH, YacTOTa BUTIAJIKIB SIKMX JOCTOBIPHO 301TBIIy€EThCS, a 3Ha4eHH: [PI” 3MeHITyeThes 3 HApOCTaHHSM TSKKOCTI
HIT. OckinbKY MTOPYIICHHS PEIOKC-TOMEOCTA3y 3 O3HAKAMH MOCTA0NICHHS] aKTUBHOCTI aHTHOKCHUIAHTHOI CHCTEMU
JiarHOCTOBaHI y OuIbImocTi XxBopux Ha [II1, a BOoHM BU3HAYAIOTh BEIMKOIO MIPOIO OCOOIHUBOCTI IepediTy HEAYTH Ta
TOSIBY 1 HAPOCTAHHS TSHKKOCTI CHHTPOITIYHAX KOMOPO1THUX ypa)keHb, MOTPiOHe 0ro MeKaMeHTO3HE KOPUTYBaHHSI.
IHmexc pemokc-roMeocTasy M03BOJISIE BUSHAYUTH MOIUIBHICTS BKIIOYCHHS aHTHOKCHIIAHTIB 10 KOMIUIEKCHOTO
JKyBaHHSA, a TAKOX 3’SICyBaTh HOTO €(EKTUBHICTD, sIKA 3aJICKUTh BiJl HOTO MTOKA3HUKIB /IO JIIKYBAaHHS 1 TSHIKKOCTI
IUPO3Y MEUIHKA Ta € HAWMEHINIOI0 Y XBOPUX HA CTaii JEKOMIICHCAIlii HeAyTH. BUSBIICHO, IO TICTS TPOBEICHHS
KOMTIIEKCHOTO, MOIH(HIKOBAHOTO HAMU THU(EPEHITIHOBAHOTO CTAaHIAPTHOTO JTIKyBaHHsI 3 BAKOPUCTAHHSIM aHTHOKCHIAHTIB
IPI" 36inmbIIy€THCS Y XBOPHUX 13 IEPBUHHUM HOTO 3MEHIIIEHHSAM, PE3YJIETATOM YOTO CTA€ MOIIIIICHHS CTaHy PEJOKC-
CUCTEeMH, 10 HalbiNbIe BUpaXeHO y XBOopuX kiacy B, a Haiimenme — kiacy C 3a kpurtepismu Y. I Yaiing —
P. H. IT’ro0.

BucHoBku. [H1EKC peOKC-TOMEOCTa3y € BaXKIIMBUM KPUTEPIi€M OIIHIOBAHHS CTaHY PEAOKC-TOMEOCTa3y y XBOPHX
Ha [APO3 TICUIHKHU PI3HOTO CTYIEHS TSHKKOCTI, TA€ 3MOTY BU3HAYUTH JOIIIHHICTh BKIIFOUCHHS aHTHOKCUIAHTIB 10
KOMIUIEKCHOTO JIIKyBaHHSI, @ TAKOXK 3’ ICYyBaTH HOTO €(h)eKTHBHICTB, ITI0 € HAWMEHIIIOIO Y XBOPHUX Ha CTaii JCKOMITCHC AT
HEIyTH.

KuouoBi ciioBa: nmupo3 NeUiHK|, OKCUIATHBHUHN CTpec, aHTHOKCUIAHTH, PEIOKC-TOMEOCTa3, BiTaMiHU.

Redox Homeostasis Index as a Criterion for Differentiated Inclusion
of Antioxidants in Complex Treatment of the Patients with Liver Cirrhosis
of Different Severity Degrees and Evaluation of Its Effectiveness

O. Fayura, M. Abrahamovych, O. Abrahamovych, L. Fayura

Introduction. The course of liver cirrhosis (LC) is determined by the appearance and increase of the severity of
syntropic comorbid lesions caused by the redox homeostasis disorders with the prooxidants system activity predominance
and realization of its pathogenetic mechanism through the endothelial dysfunction. Due to the important role of
oxidative stress among the etiologic and pathogenetic mechanisms of the LC onset and course, the pharmacological
impact on it in the complex treatment deserves priority, being one of the main "targets".

The aim of the study. To characterize the redox homeostasis index (RHI) as a criterion for the differentiated
inclusion of antioxidants in the complex treatment of the patients with liver cirrhosis of different severity degree
and evaluation of its effectiveness.

Materials and methods. The study was conducted in three steps. After obtaining the written consent to conduct
the survey, 75 patients (23 women (30.7 %), 52 men (69.3 %), mean age - 47.2 = 10.4 years) were enrolled in a
randomized trial with preliminary stratification by the presence of LC. All of them underwent the complex clinical-
laboratory-instrumental examination and inpatient treatment at Lviv Regional Hepatology Center. The state of redox
homeostasis was evaluated by the malondialdehyde (MDA) and catalase (CAT) levels determining, and, on the basis
of the received results, we proposed to calculate RHI. Reduced RHI (<7.6) was considered an indicator of redox
homeostasis abnormality with a predominance in the prooxidant system, a value within 7.6-18.1 - a balance in the
redox homeostasis system, increased (>18.1) - an indicator of the antioxidant system excessive activity.

The first step of our study was to determine the RHI to detect the disorders of redox homeostasis in patients with
different severity degrees before the treatment, i.e. obtaining the information about the presence of patients with
reduced, normal and increased values, which allows us to recommend the modification of standard complex treatment
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using antioxidants (medicine containing retinol palmitate (vitamin A) 100 000 MO and a-tocopherol acetate (vitamin
E) 0.1 g - 1 capsule per os once a day after meals daily, ascorbic acid 0.05 g - 2 tablets per os once a day after meals
daily, selenium 0,0002 g - 1 tablet per os once a day after meals daily for two months) only for patients with reduced
RHI. The second step of the study was devoted to the determination of RHI after a course of complex differentiated
treatment of the same patients with LC of varying severity. The third step of the study was to compare the RHI
obtained after the course of complex differentiated treatment of patients with LC varying severity degrees with the
values of the RHI prior to treatment. The actual material was processed on a personal computer in Excel 2010,
Statistica 6.0, RStudio v. 1.1.442 and R Commander v. 2.4-4. The results obtained were presented as Me [25.0 %;
75.0 %]. The difference was considered statistically significant if p < 0.05.

Results. The overwhelming majority of patients with LC (71 persons, representing 94.7 % of all those involved
in the study) have disorders of redox homeostasis, among which patients with the signs of the prooxidant system
prevalence and the antioxidant system activity attenuation are predominant (66 persons, accounting for 88.0 % of
all those involved in the study), and the incidence of them significantly increases, as well as the value of RHI
decreases with LC decompensation. Since redox homeostasis disorders with the signs of attenuation of the antioxidant
system activity have been diagnosed in the vast majority of patients with LC, and they determine to a large extent
the features of the disease as well as the onset and severity increase of syntropic comorbid lesions, its medication
adjustment is needed. RHI allows to determine the feasibility of including the antioxidants in their comprehensive
treatment, as well as to determine its effectiveness, which depends on its indicators for the treatment and severity
of liver cirrhosis and is the lowest in patients at the stage of decompensation of the disease. It is revealed that after
the administering of the complex, differentiated standard treatment, modified by us, with the use of antioxidants
RHI increases in patients with its primary decrease, which results in an improvement of the redox system state,
which is the most pronounced in patients of class B, and the least - of class C by the criteria of C. G. Child -
R. N. Pugh.

Conclusions. The redox homeostasis index is an important criterion for assessment of the state of redox homeostasis
in patients with liver cirrhosis of different severity, that allows to determine the feasibility of including the antioxidants
in their complex treatment, as well as to determine its effectiveness, which is the lowest in patients with decompensated
liver cirrhosis.

Keywords: liver cirrhosis, oxidative stress, antioxidants, redox homeostasis, vitamins.
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