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Immunogenetic diagnostics allows identifying individuals with a high degree of risk of developing certain diseases, and
associative connections with the cytokine link of immunity to expand ideas about their immunogenesis to determine
prognostic markers and its course.

The objective: to evaluate the associative relationships between the HLA-phenotype of patients with pathology of the geni-
tourinary system and the cytokine link in order to determine the role in immunogenesis, improve prognosis and treatment.
Materials and methods. The study was carried out within the framework of the NDP “Evaluate the effectiveness and
safety of various methods of treatment of men suffering from chronic calculous prostatitis”.

The distribution of HLA-antigens in 464 patients with chronic cystitis (ChC), including proliferative cystitis (ChPC) and
chronic prostatitis (ChP), sclerosis (SP), benign hyperplasia (HP) and prostate cancer (PC) was studied using the stan-
dard microlymphocytotoxic test (Terasaki). The reference group consisted of 350 healthy donors. Relative risk (RR>2)
and absolute (attributive) risk of the disease were determined. Levels of TNF-a, IL-18, MCP-1, IL-17, IL-4, VEGF were
studied in blood serum by ELISA on the SunRise TouchScreen analyzer (Invitrogen, USA; Vector Best, Ukraine).
Results. The connection of the most common diseases of the genitourinary system with certain histocompatibility an-
tigens (RR>2) is shown. The causal role of HLA with a reliable absolute risk of developing chronic cystitis (including
proliferative) (A10, B14, B16), as well as chronic prostatitis (A24, B8, B52), prostate sclerosis (A24, A28), benign
hyperplasia (A29, B38) and prostate cancer (A25, A29, B40, B44, B49) was determined. Protective antigens — A25,
A26, B3, B14, B16, B17 for chronic prostatitis, as well as A10, B15, B17 for sclerosis, A9, A10, B17 for bening prostatic
hyperplasia and A1, B3, B13, B15 for— prostate cancer.

Associations of high production of cytokines were found for pro-inflammatory: TNF-a with HLA-A10, A11, A28, B14,
B44; IL-18 — A10 and A24; MSR-1 — A28, B8, B41; IL-17 — A24, A28, B14; anti-inflammatory IL-4 — A24 and A28 (A2,
B8, B14 are associated with a lower level of the production, and A10 determines the tendency); and VEGF growth fac-
tor — A9, A25 and BS.

Conclusions. Associations of predictors of pathology and features of cytokines negative for its course determine addi-

tional risks for patients and act as markers for prediction and individualization of treatment.
Keywords: diseases of the genitourinary system, HLA-phenotype, cytokines, immunogenesis.

he relevance of studying the immunogenesis of genito-

urinary system diseases is due to the chronic course of
many pathologies, resistance to therapy and deterioration
of the quality of life, which prompts the search for effective
individualized approaches to therapy.

Regulation of the immune response is one of the main
physiological functions of the genes of Major Histocompatibil-
ity Complex (MHC), and the search for the genetic basis of
predisposition to pathology allowed to determine the mecha-
nisms of connection of histocompatibility antigens — Human
Leucocyte Antigens (HLA) with certain diseases [1-3].

The mechanisms of connection between the HLA system
and various lesions of the genitourinary system have been
studied in the case of many pathological conditions, primarily
of an immune-inflammatory [4—6]. The researchers confirmed
the regulatory effect of HLA on the course of the immune re-
sponse in such patients, and also found the frequency of a num-
ber of antigens in patients with glomerulonephritis, which is
partially consistent with the results we described earlier |7, 8].

In the formation of the immune response, in addition to
MHC, polymorphic genes of cytokines, genes of their recep-

tors and antagonists occupy an important place; large clus-
ters of cytokine genes are predominantly located on human
chromosomes 5 and 6 [9, 10]. One of the first studies devot-
ed to the study of allelic variants of human cytokine genes
was the work on tumor necrosis factor alpha (TNF-a) gene
polymorphism [9], the localization of its genes in the MHC
gene cluster, the allelic polymorphism of which is currently
studied. Non-equilibrium linkage between alleles of genes
of the MHC and alleles of the TNF-a gene, which is located
in the middle of the MHC class 11T gene cluster between
HLA-B and HLA-DR genes, is shown.

An important component of chronic inflammatory and
autoimmune diseases are pro-inflammatory cytokines pro-
duced mainly by monocytes/macrophages (TNF-a, 1L-18,
MCP-1). The main source of TNF-a are monocyte-macro-
phage cells, endothelium and smooth cells, as well as resi-
dent cells of some organs. Interleukin (IL)-18 is a pleiotro-
pic, pro-inflammatory cytokine produced mainly by macro-
phages, as well as T- and B-lymphocytes, dendritic cells, os-
teoblasts, kupfer liver cells, epithelial and endothelial cells
and stimulates the production of IFN-y, IL-1, -2, -17, ad-
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hesion molecules of immunocompetent cells, increases the
proliferative activity of T-lymphocytes (T-1) and activity of
NK cells [11]. These effects of IL-18 allow it to be consid-
ered it as one of the key factors of the body’s anti-infective
defense, and in some cases it can act as a pathogenetic factor
for diseases that are accompanied by acute and chronic in-
flammation, including the genitourinary system.

One of the main roles in the inflammation process be-
longs to monocyte chemotactic protein-1 (MCP-1), which
ensures the accumulation of monocytes/macrophages, lym-
phocytes in the inflammation focus, activation of vascular
endothelial and smooth muscle cells of vessels, regulation of
the main stages of acute and chronic inflammation [12, 13].

Recent studies has led to the discovery of a subpopula-
tion of CD4+ cells, different from T helpers 1 and 2 types,
which produce mainly IL-17 - T-helpers 17 (T-h 17).
Their main function is pro-inflammatory and consists of
the inclusion in the inflammatory reaction of a large num-
ber of different cells, due to the secretion of IL-6, -8, gran-
ulocyte-macrophage colony stimulating factor, as well as
chemokines and metalloproteinases. IL-17 plays an impor-
tant role in the recruitment, activation and migration of
neutrophils; they can cause the development of autoim-
mune diseases [14]. But recently, data have been obtained
on the anti-inflammatory effects of 1L-17 [15], which does
not cancel its pro-inflammatory properties.

Important reactions of the immune system are deter-
mined by anti-inflammatory mediators, among which I1.-4
plays an important role, which is also able to stimulate the
humoral link of immunity as a growth factor for B- lympho-
cytes, it promotes the activation of resting cells, enhances
the production of immunoglobulin (Ig) E and IgG1. IL-4
is an antagonist for some pro-inflammatory cytokines due
to a decrease in the secretion by macrophages of 1L-1, IL-6
and TNF-a, contributes to the maturation of dendritic cells,
together with other cytokines leads to an increase in their
antigen-presenting capacity. It can be a participant in the
pathogenesis of diseases with an autoimmune component,
and the deficiency of this lymphokine at the onset of the dis-
ease, according to some authors, cannot stop the develop-
ment of the inflammatory process, which contributes to its
generalization and more severe course [16, 17].

Dysregulation or stimulation of the angiogenesis pro-
cess without functional needs of the body leads to an in-
crease in the angiogenic form of endothelial dysfunction,
therefore, the factors produced in the endothelium, among
which the vascular endothelial growth factor (VEGF), are
important. VEGF affects not only the endothelium, but
also many other processes — the formation of lymphatic
vessels, the suppression of dendritic cells necessary for the
cellular immune response, the stimulation of monocyte
chemotaxis, and the reduction of low-density lipoprotein
toxicity towards the endothelium [18, 19]; the works on
the important role of VEGF in the pathogenesis of arterial
hypertension (AH) are interesting [20, 21]. For our study,
the fact that the VEGF gene is localized in the 6th chro-
mosome, as well as the HLA genes [19], is very important.

The current direction is immunogenetics, which deter-
mines the activity of various links of immunity, which is
under HLA-genetic control or associated with it [22, 23].
The genetic determinism of many pathologies with the de-
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termination of the mechanisms of their implementation is
a very important area of research, and diseases of the geni-
tourinary system occupy an important place among them.

It is necessary to analyze the characteristics of HLA-asso-
ciations with both the disease and other indicators of immu-
nity in individuals of different populations. We have relevant
experience in studying the state of the immune system in the
case of a number of urological and nephrological pathologies
[24, 25], special attention in this aspect is attracted by the
functional activity of cells in the production of cytokines.

Based on the immunological indicators that character-
ize the type of immune response (high-low) and those as-
sociated with HLA, it is possible to predict the pathologi-
cal process and the course of the disease, to plan personal-
ized treatment tactics.

The objective: is to investigate the associative rela-
tionships between the HLA-phenotype of patients with
genitourinary pathology and the components of the cyto-
kine chain in order to further determine their role in im-
munogenesis, improve prognosis and treatment.

MATERIALS AND METHODS

The associative connections of histocompatibility anti-
gens with the features of the production of pro- and anti-
inflammatory cytokines were studied, possible mechanisms
of development of urological pathologies were analyzed in
464 persons which were typified for HLA determination
(TP): chronic cystitis (ChC) — 28, chronic proliferative
cystitis (ChPC) — 28, chronic prostatitis (ChP) — 290 (in-
cluding 50 with autoimmune component - ChPac), sclero-
sis (SP) — 54, hyperplasia (BPH) — 24 and prostate cancer
(PC) — 40 patients.

The reference group for the statistical analysis of HLA
distribution consisted of 350 healthy people, residents of
Kyiv; conducting a separate analysis of patients with pros-
tate pathologies with a comparison group of only male
subjects did not reveal a significant difference in the de-
tected features (the frequency of only one HLA-B16 an-
tigen in healthy men (n=172) is significantly higher than
in women (n=178) — 13.9% compared to 5.1% (p=0.007).

To analyze the characteristics of the production of each of
the cytokines depending on HLA, the groups with the highest
indicators (group 1 — more than 2 times higher than the norm)
and lower ones (group 2) were distinguished, the distribution
of histocompatibility antigens in these groups and the reliabil-
ity of the difference in their occurrence were determined (p ).

HLA was determined using a standard microlympho-
cytotoxic test on Terasaki plates using a special panel of
anti-HLA sera (20 antigens of locus A, 31 — B). The lym-
phocytes to be typified were isolated from heparinized pe-
ripheral blood by centrifugation in a ficol-verografin den-
sity gradient. The validity of the difference in the frequen-
cy of HLA determination was evaluated by chi-square test
for 2x2 tables. In cases where one of the indicators was less
than 10, Fisher’s exact method was used to assess the sig-
nificance of the difference. The value of the relative risk
(RR) of the disease was determined by the coefficient:

RR = ab/cd, where a is the number of patients posi-
tive for this antigen, b is the number of control individuals
negative for this antigen, ¢ is the number of patients nega-
tive for this antigen, d is the number of control individuals
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positive for this antigen (indicators of RR>2.0 were con-
sidered significant) [26].

The etiological fraction (absolute or attributive risk,
o) was calculated according to the formula: 6=x — y/1
—y, where x is the frequency of the antigen in patients,
and y is the frequency in healthy people. This indicator
makes it possible to objectively assess the causal role in
the etiopathogenesis of the disease of one of several provo-
cateur antigens, for which the RR was >2.0. An indicator
of 6>0.1 was considered reliable [26].

Serum levels of cytokines were studied: MCP-1 in
39, IL-18 — 40, IL-4 — 76, IL-17 — 79, TNF-a — 96 and
VEGF - 80 patients were determined using ELISA on
the “SunRise TouchScreen analyzer”, test systems “In-
vitrogen” (USA) and “Vector Best, Ukraine” were used.
For statistical processing using the “SPSS for Windows.
Version 11”7 and “MedStat”, parametric statistical criteria
(Student’s test) or non-parametric (Wilcoxon’s test); the
difference was considered significant at p<<0.05.

The study was performed within the framework of the
National Development Program “To assess the effective-

TEMMU

ness and safety of various methods of treatment for men
with chronic calculous prostatitis” (2021-2023 in compli-
ance with the principles of bioethics, legislative norms and
requirements for conducting biomedical research, accord-
ing to the Conclusion of the Ethics Commission of the
State Institution “Institute of Urology named after Aca-
demic A.F. Vozianov of the National Academy of Medical
Sciences of Ukraine”, Kyiv (Protocol 3, April 9, 2021).

RESULTS AND DISCUSSION

The detected histocompatibility antigens of relative
and absolute risk or protector action of the urological dis-
eases we studied (HLA without a significant difference for
any of these pathologies are not presented in the tables and
discussion). The results obtained by us are closely related
to the HLA features identified at the beginning of this
study and are presented in this article with the permission
of the editors of the Ukrainian Journal of Nephrology and
Dialysis and all authors (Tables 1, 2).

The presence of antigens A10 and B40 in the pheno-
type indicates the absolute risk of ChC, while B18 and

Table 1

HLA frequency in healthy donors (n=350) and relative risk criterion (RR) in urological patients [52]

Frequency in the ChC (n=28) ChPC (n=28) ChP (n=290) ChPac (n=50)
reference group % RR P p p RR P
LOCUS A

Al 28 0,70 1,03 0,87 1,71

A2 49,4 0,86 0,89 1,24 1,06

A9 20,0 1,15 1,06 1,17 0,65

A10 17,1 2,69* 0,05 1,07 0,91 0,90

A23 2,3 - 1,58 1,02 -

A24 6,3 - 0,56 2,24* 0,005 4,20* 0,004
A25 9,1 0,76 0,78 0,39 0,009 0,64

A26 6,3 - 0,56 0,75 - 0,047
A28 8,0 0,88 1,38 1,32 1,71

LOCUS B

B5 16,0 1,14 0,91 0,85 0,58

B8 13,4 0,49 0,478 0,50 0,478 1,60 4,30* <0,001
B12 20,9 0,29 0,086 0,29 0,086 0,94 1,19

B13 17,4 - 0,57 0,90 1,50

B14 7,1 - 4,36* 0,020 0,64 - 0,027
B15 9,7 0,72 2,53 0,156 0,68 0,06 0,239
B16 9,4 /0,007 7,20* 0,40 0,010 0,006
/P (1/3,’9) 0,74 ’ <0,001 | v59) | <0,001 - (0,046)
B17 14,3 2,00* 0,251 0,81 0,51 0,25 0,035
B18 8,3 3,00* 0,094 1,84 0,71 0,23 0,127
B21 5,7 - 0,290 0,62 1,56 3,16* 0,043
B27 8,3 3,00* 0,094 1,84 1,70 0,96

B35 17,1 0,58 0,59 0,95 1,35

B38 0,8 - - - -

B40 10,3 4,12* 0,010 0,34 0,358 0,78 0,76

B44 0,3 - - 3,36 0,639 -

B49 0,3 - -

B52 0,6 - - 2,86* 0,025 14,5* 0,016

Note: The table and its data description are published with the kind permission of the Editorial Board of the Ukrainian Journal of Nephrology and Dialysis and
the authors [52]; HLA — Human Leukocyte Antigens; ChC — chronic cystitis; ChPC — chronic proliferative cystitis; ChP — chronic prostatitis; ChPac — with an
autoimmune component; - p was determined when RR>2.0 or <0.5;; *- 0>0.1, etiological fraction if p<0.05 (for n<10); (underlined RR in Ag with reduced

frequency, italics — trend)
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Table 2
HLA frequency in healthy donors (n=350) and relative risk criterion (RR) in urological patients [52]
SP, n=54 BPH, n=24 CP, n=40
HLA
RR p RR P RR p
LOCUS A

A1 0,81 0,37 0,120 0,21 0,002
A2 0,76 1,12 0,62

A9 0,60 0,18 0,048 1,00

A10 0.28 0,023 - 0,008 0.26 0,040
A23 - 6,12* 0,104 1,09

A24 5,21* <0,001 1,37 1,21

A25 0,58 2,69* 0,191 5,38* <0,001
A28 2,6* 0,050 0,50 1,00 2,03 0,263
A29 - 67,00* 0,002 39,92* 0,005
A33 - - 8,72 0,188

LOCUS B

B5 1,10 0,48 0,442 0.13 0,011
B8 0,52 1,73 2,45 0,056
B13 1,66 0,44 0,343 0,12 0,005
B15 0.35 0,045 0,83 0,749 - 0,016
B17 0.11 0,003 - 0,023 0,49 0,308
B27 0,70 1,59 1,28

B35 2,30 0,484 1,30 1,22

B38 - 25,25* 0,006 - 0,742
B40 1,10 0,80 3,86* 0,005
B41 - - 10,05 0,068
B44 - - 47,93* 0,001
B49 - - 26,70* 0,026

Note: The table and its data description are published with the kind permission of the Editorial Board of the Ukrainian Journal of Nephrology and Dialysis and
the authors [52]; HLA — Human Leukocyte Antigens; SP — sclerosis of the prostate gland; BPH — benign prostatic hyperplasia; CP — Prostate cancer; - p was
determined when RR>2.0 or <0.5;; *- 6>0.1, etiological fraction if p<0.05 (for n<10); (underlined RR in Ag with reduced frequency, italics — trend).

B27 determine the trend of relative risk; a reliable pro-
tector is B40 with a tendency towards the protective role
of B12 (Table 1). B14 and B16 can be attributed to the
etiological fraction of ChPC, no protectors were found
except, as in patients with ChC, a tendency to reduce the
frequency of B12 (Table 1).

The absolute risk of ChP and ChPac is caused by
HLA-A24 and -B52, and the joint protector is B16 (Table
1). The risk of developing ChPac is also associated with
B52, B8 and B21, and additional protectors - A26, B14,
B16 and B17 (Table 1).

Men with ChP (n=237) with impaired fertility (ChPif
- infertile marriage with healthy women), as well as the
general group of ChP (n=290), showed an associative
risk of ChPif with antigens A24 (RR=2.48, p=0.002),
B52 (RR=3, 45, p=0.025) and reduced risk in carriers of
A25 (RR=0.42, p=0.028) and B16 (RR=0.38, p=0.010).
A group of fertile men with ChP (n=53) did not demon-
strate features of the frequency of antigens A24 (RR=1.21,
p=0.960) and B52 (no patient with this antigen in the
phenotype, p=0.667), the frequency of A25 remained re-
duced (RR=0.19, p<0.001).

An association between the presence of echo-positive
inclusions in the prostate gland (a sign of chronic calcu-
lous prostatitis) and certain antigens of the MHC was
found with respect to the same HLA as ChPac.
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Taking into account the detected difference in the fre-
quency of B16 in men and women, a comparative analysis
of the relative risk of the presence of this antigen (which
is a protector for patients with ChP, ChPac compared to
healthy men - Table 1) was conducted in men with ChPif
compared to the reference group of healthy men (172 of
350), which confirmed a significant decrease in HLA-B16
in these patients (RR=0.24, p<0.001). A statistically sig-
nificant difference in the frequency of other histocompat-
ibility antigens (p, ) was not found when comparing men
(n=172) and women (n=178) (Table 1).

Antigens A24 (which also determines the risk of ChP
and ChPac) and A28 are included in the etiological fraction
of SP; and for SP protectors - A10, B15 and B17 (Table 2).

The etiological factors of BPH are antigens A29 and
B38; the difference in the frequency of antigens A25, A30,
A32 (although RR>2.0) with healthy patients is unreli-
able, most likely due to the small number of examined (24
patients) (Table 2). The protector of BPH, as well as SP
(table 2) and ChPac (table 2), is B17, as well as A9 and
A10 (table 2).

The etiological fraction of the development of CP in-
cluded A25, B40, B44 and B49, as well as A29 (as BPH)
(Table 2). A1, A10, B5, B13 and B15 are reliable protec-
tors of the disease in CP, the tendency to increase B8 and
B41 in patients (Table 2).
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Table 3

The frequency of HLA-A and -B in patients with the highest (group 1) and lower (group 2) serum levels
of pro-inflammatory cytokines compared to the frequency in all TP (n=264) and among themselves

frequency frequency frequency
(%) inall TP (%) ingroup 1 (%) in group 2
TNF-a
Al 25,7 11,1 p=0,007 25,0 p=0,873 p=0,211
A10 14,0 30,5 P=0,039 25,0 p=0,556 p=1,000
A11 21,6 33,3 p=0,067 8,3 p=0,148 p=0,020
A23 7,5 16,7 p=0,042 0 p=0,251 p=0,026
A28 15,1 30,6 p=0,009 25,0 p=0,364 p=0,795
B14 12,5 27,8 p=0,006 16,0 P=0,795 p=0,403
B44 6,8 19,4 p=0,007 8,3 p=0,889 p=0,315
IL-18
A10 14,0 30 P=0,050 10 p=0,865 p=0,234
A24 13,3 50 p=0,001 0 p=0,070 <0,001
MCP-1
A2 47,7 17,6 p=0,021 27,3 p=0,092 p=0,743
B8 28,7 71,0 p=0,002 27,0 p=0,542 p=0,021
B41 4,5 29 p=0,011 9,1 p=0,944 p=0,230
IL-17
Al 25,7 9,4 p=0,028 25,5 p=0,968 p=0,121
A2 47,7 18,8 p<0,001 17 p<0,001 p=0,921
A23 7,5 9,4 p=0,028 12,7 p=0,041 p=0,913
A24 13,2 35,7 p=0,038 8,5 p=0,460 p=0,025
A28 15,1 40,6 p=0,005 27,7 p=0,096 p=0,340
B14 11,1 50 p=0,019 17 p=0,188 p=0,005
B38 4,9 6,2 p=0,006 8,5 p=0,004 p=0,952
B44 6,8 18,8 p=0,081 19,1 p=0,028 p=0,803

Note: TP — typified for HLA determination patient; HLA — Human Leukocyte Antigens; TNF-a — tumor necrosis factor alpha; MCP-1 — monocyte chemotactic

protein-1; IL — interleukin.

Thus, the connection of the most common diseases of
the genitourinary system with certain histocompatibility
antigens (RR>2) is shown. The causal role of HLA with
a reliable absolute risk of developing chronic cystitis (in-
cluding proliferative) (A10, B14, B16), as well as chronic
prostatitis (A24, B8, B52), prostate sclerosis (A24, A28),
benign prostatic hyperplasia (A29, B38) and cancer (A25,
A29, B40, B44, B49) of the prostate was determined.
Protective antigens: A25, A26, B5, B14, B16, B17 — for
chronic prostatitis, as well as A10, B15, B17 — sclerosis,
A9, A10, B17 — benign prostatic hyperplasia and A1, B3,
B13, B15 — prostate cancer.

To analyze the production characteristics of each of
the cytokines depending on HLA, groups with the values
(group 1 — more than 2 times higher than the norm) and
lower ones (group 2) were distinguished, the distribution
of HLA in these groups and the reliability of the difference
in their occurrence were determined (p); the most impor-
tant reliable results are given in the Table 3-8.

The levels of TNF-a in the blood of 96 patients which
were typified for HLA determination (TP) were analyzed,
groups 1 and 2 were divided as follows — 72 patients (p)
entered group 1, 24 p — group 2; the difference between
the groups is reliable — respectively, 88.21 [95% Confi-
dence interval (95%CI 72.8.5; 102.6] against 47 [95%CI
25.5; 55] pg/ml (p<0.001). Analysis of associative rela-
tionships between HLA and TNF-a production revealed

18

that in group 1, compared to all examined subjects, the
presence of antigens A10, 23, 28, B14 and 44 in the phe-
notype was significantly higher, the difference between 1
and group 2 was significant for A11 and A23 (Table 3).
Antigen A11 shows a tendency to a higher level in group
1 compared to all patients (p=0.067) and a significant dif-
ference — with group 2 (Table 3).

IL-18 was studied in 40 patients, 20 in each group, and
the difference in average levels between them is reliable —
576.1 [407.5; 817.3] vs 132.6 [106; 199] pg/ml (p<0.001), re-
spectively. It was found that in individuals with the highest
levels of IL-18, the presence of antigens A10, A24 and B44 in
the phenotype is more frequent than in all, but the latter was
also often detected in group 2, the groups significantly dif-
fered among themselves in the frequency of A24 (Table 3).

Analyzed MCP-1 (n=39) indicator — 17 patients in
group 1, 22 patients in group 2, and the difference between
them was significant — 387.8+23.1 vs 132.8+15.5 pg/ml
(p<0.001), respectively. The frequency of A28 antigen in
group 1 was almost twice as high as that among all the ex-
amined — 29.4 vs 15.5%, but the difference is statistically
unreliable (p=0.295), as well as when comparing group 1
and 2 (p=0.921) (Table 3). At the same time, the analysis
showed a significant increase in the group 1 the frequency
of A28 compared to the reference (29.4 vs 8.0%, p=0.010,
respectively), and group 2 according to this indicator, it
did not differ from the norm (p=0.102). Locus A draws
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Table 4

Frequency of HLA-A in patients with the highest (group 1) and normal (group 2) IL-4 serum levels compared
to the frequency in all TP (n=264) and among themselves

Frequency (%) in all TP Frequency (%) in group 1

Frequency (%) in group 2

HEASA n=264 n=40 e n=32 o
1 2 3 4 5 6
A2 47,7 10,0 p=0,018 15,6 p=0,212 | p=0,720
p24 13,2 30,0 p=0,030 6.0 p=0,338 | p=0,020
A28 15.1 32,5 p=0,031 31,2 p=0,076 | p=0,944
B8 28,7 30,0 0=0,984 58,4 p=0,002 | p=0,026
B14 TR 2,5 p=0,111 31,2 p=0,013 | p=0,571
B44 6.8 15,0 0=0,172 25,0 p=0,010 | p=0,518

Note: TP — typified for HLA determination patient ; HLA — Human Leukocyte Antigens.

attention to the lower frequency of group 1 of antigen A2
compared to all patients (Table 3), there were no other
differences between the groups.

According to the HLA-B locus, a high frequency of the
B8 antigen was found in group 1 — 71% compared to 27%
in group 2 (p=0.021), which significantly differed from
both the TP (p=0.002) and the reference group (table 1)
(p<0.001); the difference of these indicators is group 2
was unreliable — p=0.542 (Table 3) and p=0.184, respec-
tively. Comparison of average values in case of presence
of B8 in the phenotype (n=19) and in case of it absence
(n=20) showed a significant increase in the average levels
of MCP-1 in the HLA-B8+ patients (p<0.05).

From 79 TP up to group 1 included 32 patients with a
level of IL-17 that exceeded the norm three times (above
25 pg/ml), the rest made up group 2 (n=47). Comparison
of the groups showed a significant difference in the av-
erage levels of this lymphokine — 34.6+2.2 and 16.9+0.7
pg/ml (p<0.001), respectively. In patients with the high-
est production (group 1), HLA-A24 and A28 are found
significantly more often than in all examined patients
(p<0.05), and the difference for A24 is between 1 and
group 2 is reliable (Table 3), and the frequency of A28 is
significantly different from healthy people (40.6 vs 8.0%,
p<0.001, respectively). If we compare patients with A24
antigen in their phenotype (n=14) and those without
(n=65), the difference in the average levels of IL-17 is sig-
nificant — 26.4 [95%CI 22.5; 31.9] and 20.5 [95%CI 16.1;
27.7] (p=0.048), respectively; a similar analysis for A28
did not reveal a difference — 27.4%2.6 vs 22.8£1.5 pg/ml
(p=0.109) (Table 3).

With the highest levels of IL-17 in the blood (group
1) according to the HLA-B locus, antigens HLA-B14 and
HLA-B38 are detected significantly more often than in all
examined patients; according to the frequency of B14, 1
and group 2 differ significantly (Table 3).

The study of serum levels of anti-inflammatory IL-4
was carried out in 72 people, in group 1. (n=40) — with
an IL-4 level that was three times higher than the norm
(above 45 pg/ml), the others 32 p — group 2, the difference
in average indicators is reliable — 65.2£2.2 and 30.5+1.8
pg/ml (p<0.001), respectively. The analysis showed that
HLA-A28 (p=0.031) and A24 (p=0.030) were found in
group 1 patients group 1significantly more often than in
all examined patients, the frequency of which significantly
exceeded the indicator of group 2 (p=0.020) (Table 4).
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The analysis of the B locus revealed a more pro-
nounced increase in the frequency of B8 and B44 an-
tigens in group 2 compared to both all the examined —
p=0.010 and p=0.002, and the reference group (Table 1)
(p<0.001), respectively; when comparing the groups, the
difference is significant for HLA-B8 (p=0.026) (Table 4).
The distribution of patients into groups with the presence
of HLA-BS8 (I - 26 p) and without it (IT — 46 p) confirms
this difference — 42.9+4.2 and 54.2+2.9 pg/ml (p= 0.028),
that is, the presence of B8 is associated with a lower level
of IL-4. The frequency of antigen B14 in group 2 was also
higher (p=0.013) compared to all patients, but the differ-
ence between 1 and group 2 is unreliable (p=0.571) (Table
4), as well as in groups with the presence (I) and its ab-
sence (II) - p= 0.584, as well as for B44 — p=0.312. But
B14 is associated with a lower level of IL-4 according to
the comparison of its frequency in group 2 with that of
healthy people — 31.2 and 7.1% (p<0.001).

VEGEF levels in the blood of 80 patients were studied,
1 and group 2 were divided as follows — group 1 with the
highest production of this cytokine (>220 pg/ml) in-
cluded 43 patients against 37 with a lower level (group 2);
and the difference between the groups is reliable — 258.0
[95%CT 237.3; 295.0] against 163.4 [95%CI 120.0; 192.3]
pg/ml (p<0.001), respectively. A9 was not found in group
2, so the difference between the groups is reliable (Table
5). The serum level of VEGF in antigen carriers also re-
vealed a significantly higher average indicator compared
to patients without A9 — 249.7£6.3 vs 215.7+8.9 pg/ml
(p=0.003), respectively.

The frequency of A10 (25+26) in group 1 was almost 2
times higher than the indicator of group 2 (p=0.011) and
was significantly different from all TP (table 5) and the
reference group (table 1) (p<0.001), as well as well as A25,
the frequency of which in the case of the highest VEGF
level exceeded that in the group 2 by 5 times (Table 5)
and in the reference group (p=0.008). The distribution
of patients into groups with the presence of A10 (25+26)
(group 1, n=35 p) and without (group 2, n=45) also dem-
onstrated a significant increase in the average levels of this
cytokine in antigen carriers — 246.8 [95%CI 157.4; 268.3]
vs 204.1 [95%CI 171.4; 242.8] (p=0.042), respectively.

In patients whose phenotype contained A25 as a
component of antigen A10, the level of VEGF was also
higher — 255.9+15.7 vs 210.8+8.9 pg/ml (p=0.035).
Our data support the conclusion that HLA-A25 is sig-
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Table 5
Frequency of HLA-A in patients with the highest (group 1) and normal (group 2) serum levels of VEGF compared to % in
all TP (n=264) and among themselves

frequency Frequencyag Frequencyag
ag (%)inall TP (%) ingroup 1 (%) in group 2
n=264 n=43 n=37

A3 12,5 2,3 p=0,044 24,3 p=0,118 p=0,007
A9 (23+24) 11,3 16,3 p=0,897 0 p=0,009 p=0,014
A 10 (25+26) 14,0 58,1 p<0,001 28,0 p=0,100 p=0,011
A25 7,9 28,0 p=0,002 5,4 p=0,928 p=0,015
B8 28,7 39,5 p=0,402 16,2 p=0,140 p=0,039

Note: HLA — Human Leukocyte Antigens; VEGF — vascular endothelial growth factor; TP — typified for HLA determination patient.

nificantly more common in patients with skin cancer
[27], and mechanisms of development shared with CP
cannot be excluded, including due to increased produc-
tion of VEGF.

HLA-A3 was more rarely detected at high levels of
VEGF (p=0.007), the relative level of A3 carriers in this
group is significantly different from the rate for all TP
(Table 8). The level of this mediator in A3+-individuals
(1group) is significantly lower than in others (group 2) —
175.6 [95%CI 114.9; 213] vs 231.2 [95%CI 179.7; 263.2]
pg/ml (p=0.017), that is, A3 antigen acts as an additional
marker of a less high level of VEGF.

According to the HLA-B locus, a higher frequency of
B8 was found in the phenotype of individuals with the
highest levels of VEGF (group 1) — almost 40% compared
to 16.2% in group 2 (p=0.039) (table 8), as well as with
13.4% in the reference (Table 1) (p=0.001). Dividing into
groups depending on whether antigen B8 is a component
of the phenotype showed that the level of vascular growth
factor in persons with this antigen (group 1) is significant-
ly higher than without it (group 2) - 244.7+11.5 versus
210.7+10.1 pkg/ml (p=0.031).

Thus, the highest production of VEGF is characteristic of
carriers of HLA-A9 (A23+A24), A10 (25+26), A25 and BS.
Therefore, associative links of high production of pro-in-
flammatory TNF-a with HLA-A10, A11, A28, B14, B44 anti-
gens were found; IL-18 - A10 and A24; MCP-1 - A28, B8, B41;
IL-17 - A24, A28, B14; anti-inflammatory 1L-4 - with A24 and
A28 (alower one is associated with A2, B8, B14, and A10 de-
termines the tendency); and VEGF - A9, A25 and BS.
Predictors and protectors of the most common diseas-
es of the genitourinary system, including those obtained
by us earlier for pyelonephritis (PN) [25], as well as the
determined associations of some of them with the char-
acteristics of blood cytokines, summarized in the table 6.
The obtained results are consistent with the concept
of genetic control of the strength of the immune response
and the importance of MHC in it, and are relevant in the
study of genes that encode the structure of cytokines and
their antagonists. In recent years, data have been obtained
proving the existence of positive and negative associations
of HLA alleles and haplotypes with the number and func-
tional activity of CD4+, CD8+, NK and macrophages in
the gene pool of the Caucasian race, including the produc-

Table 6
HLA as predictors and protectors for the development of diseases of the genitourinary system (italics — trend)

LOCUS A Association of antigen with serum cytokine level
Predictors Protectors Increased Decreased
A2 PN MCP-1, IL-4
A9 BPH VEGF
TNF-q, IL-18,
A10 PN, ChC SP, BPH, CP VEGF IL-4
Al1 PN TNF-a
A4 ChP, ChPac, ChPif, SP PN I 1|Z14:18'
A25 CP ChP, ChPif VEGF
A28 SP TNF-a, MCP-1, IL-17, IL-4
LOCUS B Association of antigen with serum cytokine level
HLA Predictors Protectors Increased Decreased
B8 ChPac, CP MCP-1, VEGF IL-4
B14 PN, ChPC ChPac TNF-q, IL-17 IL-4
B41 CP MCP-1
B44 CP TNF-a

Note: HLA — Human Leukocyte Antigens VEGF — Vascular endothelial growth factor; IL — interleukin; TNF — Tumor necrosis factor; MCP — Monocyte
chemotactic protein; ChC — chronic cystitis; ChPC — chronic proliferative cystitis; ChP — chronic prostatitis; ChPac — with an autoimmune component;
SP - sclerosis of the prostate gland; BPH — benign prostatic hyperplasia; CP — Prostate cancer; PN — pyelonepbhritis (italics — trend).

20

HEALTH OF MAN / 3/I0POB’ST YOJIOBIKA + No2 (89)/2024
ISSN 2787-7315 (Print) | ISSN 2786-7373 (Online)



AKTYAIJNIbHI

tion of mediators of intercellular interaction. Therefore,
our results are consistent with the conclusions of other
authors that the relationship between the HLA phenotype
and the characteristics of cytokines is not only of theoreti-
cal importance, but can also serve as a basis for predicting
the course of diseases and appropriate therapy [8, 28, 29].

According to our results, individuals with absolute risk
antigens A10, A11, B14 are prone to the most frequent infec-
tious pathology in urological practice - cystitis and pyelone-
phritis — which, in turn, are associated with the ability to high
production of pro-inflammatory cytokines — TNF-a (all three)
plus IL-17 - B14, IL-18 - A10. The lower levels of IL-4 and the
tendency to this in carriers of B14 and A10, respectively, draw
attention, which suggests an associative relationship between
the violation of the anti-inflammatory effect and the chronic
course of inflammation of the urinary bladder in such patients
(proliferative in the presence of B14).

We believe that SP provocateurs — HLA-A24 and -A28
are additional risk factors due to the associative links of
these antigens with high production of pro-inflammatory
cytokines, respectively, 1L-18 for A24 and TNF-q, 1L-17
and MCP-1 for A28 and, possibly, contribute to a more se-
vere and long-lasting inflammation of the prostate with a
subsequent progression into sclerotic processes. The abso-
lute risk antigen of ChP, including ChPac, is also A24, so
the presence of A28 in the male phenotype, and especially
both antigens, increases the risks for prostate pathology,
which prompts more careful monitoring of such patients.

B8 was also identified as an antigen of absolute risk for
ChPac, which is associated with high production of pro-in-
flammatory MCP-1 and close to normal and below (in con-
trast to A24) IL-4, which can change the pro-/anti-inflam-
matory balance with the support of long-term inflammation
with development autoimmune component. For HLA-BS,
as well as for A28 (SP), we noted an associative relationship
with increased activity of cells secreting MCP-1, which is
characterized by a profibrogenic effect in the focus of chronic
inflammation of prostate (ChP) and is the cause of the devel-
opment of fibrosis and sclerosis of tissues due to activation of
the synthesis of prosclerotic TGF- by macrophages, as a re-
sult of which fibroblasts are transformed into myofibroblasts
with the production of extracellular matrix components [11].
There is evidence that an increase in the excretion of MCP-
1 with urine was correlated with the degree of activity of
tubulointerstitial damage and kidney fibrosis [12], and our
previous studies revealed a correlation between the levels of
MCP-1 and TGF- in the blood in patients with chronic glo-
merulonephritis (Tau=-0.462, p=0.03), in which A28 and B8
are also antigens of the etiological fraction and predictors of
amore severe course of the disease [8].

It is known that antigen B8 is associated with high ac-
tivity of the immune system, increased activity of cellular
immunity and readiness to form antigen-antibody immune
complexes, insufficient functional activity of macrophages in
relation to their elimination are associated with it; this anti-
gen is often found in patients with such immune-dependent
pathology as psoriasis, Addison’s disease, hyperthyroidism,
type 1 diabetes [30]. Literature data indicate that the patho-
genesis of ChP can be caused by both infectious and autoim-
mune inflammation [31]; therefore, the associations of ChP,
ChPac and ChPif with the above-described antigens A24
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and B8 and cytokines confirm the involvement of similar
mechanisms in patients with various pathologies.

High production of anti-inflammatory IL-4 in persons
with the above-described antigens (A24 and A28) may be
due to the reaction of the anti-inflammatory link of immunity
— high functional activity of T-helpers 2 — to the activity of
cells that produce pro-inflammatory mediators (T-helpers 1,
17, monocytes/macrophages), I1.-4 suppresses the production
of pro-inflammatory cytokines, but it is able to increase the
cytotoxic activity of macrophages, migration of neutrophils
in situ [17]. At the same time, IL-4 inhibits the production
of superoxide and nitroxide radicals by macrophages and dis-
rupts the response of macrophages to the action of individual
subclasses of immunoglobulins, changing the expression of the
corresponding FcR; it enhances HLA class II expression and
antigen-presenting activity as a functional analogue of IFN-y,
although in many other situations it acts as its antagonist [ 16].
Therefore, long-term compensatory increased secretion of
IL-4 in patients with prostate pathology may carry negative
risks due to stimulation of the humoral link, increased levels of
immune complexes and strengthening of the sclerotic process
due to the mechanisms described above.

The results obtained by us continue the direction of re-
search on the immunogenesis of prostate pathologies and
agree with them. Thus, earlier researchers described a decrease
in the blood levels of T-lymphocytes, T-helpers in the blood
of patients with ChP with an increase in the levels of B cells
in the prostate and a long-term high level of IgG, IgA even
after treatment, which indicates chronic inflammation; some
patients have autoimmune reactions with high levels of serum
antibodies to prostate tissues and IC [31, 32]. A number of
authors showed a high level of proinflammatory immune me-
diators IL-1, -2, TNF-q, and IFN-y in patients with prostatitis
with a decrease in anti-inflammatory I1L-4 and -10 [33, 34].
The use of immunotherapy in such patients, including with
the normalization of cytokine balance, is most appropriate in
patients with the presence of HLA risk antigens described by
us for ChP (including ChPac) and BPH, the course of which
can complicate the presence of ChP.

The association of lower production of anti-inflamma-
tory IL-4 on the background of high I11.-17 in B14 carriers
as an antigen of absolute risk of ChC indicates an imbal-
ance of pro-/anti-inflammatory reactions, which contrib-
utes to the long course of ChC with proliferative changes.
It can also be assumed that increased production of both
IL-17 and IL-4 in patients with A24 and A28 (plus MCP-
1) as etiological factors of SP associated with elevated
serum levels of lymphokine may be an important link in
proliferation and sclerosis in case of prolonged prostatitis.

Studies of HLA [35] and cytokines of patients with CP
attract special attention. Thus, A25 and B44 as antigens of
the etiological fraction of this pathology are associated with
higher production, respectively, of VEGF and TNF-q; anti-
gens with a tendency to increase in this category of patients
B8 and B41 — with MCP-1. Recent studies show that serum
levels of endothelial growth factors (vascular, placental) cor-
relate with vascular invasion, metastases, tumor stage, and
tumor grade of bladder and kidney cancer [36, 37].

Previously, A10 was identified as an antigen of the risk
of prostate oncology [38], our data revealed its component
A25 as a reliable predictor of both high VEGF production

21



AKTYAIJNIbHI

and CP. These results confirm the current opinion about
the importance of inflammation and VEGF [36, 39], as
well as HLA (as well as for infectious or autoimmune dis-
eases) in the genesis and progression of cancer [40-42].

VEGEF is interesting not only because of its connection
with A25 and CP. We have shown that HLA-A9 carriers are
also capable of high VEGF production, and if we consider A9
as an antigen, the component of which is A23+A24, then the
revealed associations between high level of this growth factor
and the presence of A24 in the phenotypes of patients with
ChP and SP [43], which can be considered a certain factor of
onco-vigilance for preventive examination.

The presented direction of research is considered prom-
ising not only for understanding the etiological role of HLA
in the development of cancer, but also for the development
of modern science-based approaches to immunotherapy, in-
cluding antiangiogenic and using vaccines [36, 44, 45].

Our studies confirm the results of other researchers
who showed the association of TNF-a, IL-18, -12 with
various human inflammatory and infectious conditions,
which are manifested due to unbalanced coupling with al-
leles of HLA system genes [8, 46, 47], which is important
for determining the role of genes and cytokines associated
with them in many diseases, especially immune-mediated
genesis, involving complex course mechanisms.

The research carried out today with the definition of
associative relationships of various links of immunity al-
lows a more reasonable approach to the individualization
of treatment of urological patients, including in the case of
oncopathology [42, 50, 51]. The researchers’ conclusions
are promising that the level of HLA-G in blood serum can
be used as a new and simple method for monitoring, de-
tecting and determining the stage of prostate cancer [50].
Other authors propose approaches to immunotherapy

TEMMU

that can be universal and work regardless of the patient’s
HLA-phenotype [51].

CONCLUSIONS

The obtained data on the important role of a number
of histocompatibility antigens as predictors/protectors
of some diseases of the genitourinary system (inflamma-
tory and proliferative pathologies of the urinary bladder,
prostate gland, as well as prostate cancer) and cytokines
(TNF-aq, IL-18, MCP-1, IL-17, VEGF).

Identified HLA absolute risks of chronic cystitis (includ-
ing proliferative) (A10, B14, B16), as well as chronic pros-
tatitis (A24, B8, B52), prostate sclerosis (A24, A28), benign
prostatic hyperplasia (A29, B38) and prostate cancer (A25,
A29, B40, B44, B49). Protective antigens of these pathologies
— A25, A26, B5, B14, B16, B17 for chronic prostatitis, as well
as A10, B15, B17 — sclerosis, A9, A10, B17 — benign prostatic
hyperplasia and A1, B5, B13, B15 — prostate cancer.

Associations of high production of cytokines were
found for pro-inflammatory: TNF-a with HLA-A10, A11,
A28, B14, B44; I1L-18 — A10 and A24; MCP-1 — A28, BS,
B41; 1L-17 — A24, A28, B14; anti-inflammatory IL-4 —
A24 and A28 (A2, B8, B14 are associated with a lower
level, and A10 determines the tendency); and VEGF — A9,
A25 and BS.

Associations of the features of the studied cytokines
with HLA confirm the expediency of immunogenetic di-
agnostics at a modern level to identify patients with a high
degree of risk of disease occurrence and progression to de-
termine groups risk for the occurrence of certain patholo-
gies, prevention and personalized treatment.
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Oco6nusocti HLA Ta npoaykuil uMTOKiHIB
y NauieHTiB 3 XBOpo6amu ce4ocTaTeBoi CUCTEMU

C. O. BoziaHoB', M. O. KonecHuk?, B. €. [piaHcbka'?, O. B. LLynsk', T. B. MopowunHa'-?,
K. P. HypimaroB', KO. M. BoupgapeHko’, O. I1. MetpuHa'2, B. C. CaB4eHkoO'

LY <«Inctutyt yposorii imeni akanemika O. @. Bosianosa HAMH VYkpainu», M. Kuis

1Y «Iucruryt Hedpposorii HAMH Ykpainuy, M. Kuis

IMyHOTeHeTHYHA IATHOCTUKA JO3BOJISIE BUSIBUTH iH/MBI/IiB 3 BACOKMM CTYIIEHEM PU3UKY PO3BUTKY IIEBHHX XBOPOO, a aco-
[iaTHBHIi 3B’S3KU 3 IUTOKIHOBOIO JIAHKOIO iMYHITE€Ty — MOIIUPHUTH YSIBJIEHHS NI0O/0 iX iMyHOTeHe3y /i1 BU3HAYEHHS MPo-
THOCTHYHHX MapKepiB Ta HOro nepeoiry.

Mema oocnioxcenns: ouinuTi aconiatuBHi 38’ a3ku Mixk HLA-(eHOTHIIOM NalienTiB i3 MaTOIOTiE€I0 ceuocTaTeBoi CHCTEMH i |-
TOKiHOBOIO JIAHKOIO /IJIs BABHAYEHHS POJIi B IMyHOTeHe3i, BIOCKOHAJIEHHS IPOTHO3YBAHHS ePeGiry Ta JiKyBaHHSL.

Mamepianu ma memoou. [locuinxenns Bukonano B pamxax H/IP «Ouinutu e(peKTUBHICT Ta Ge31euHicTb PisHUX METOIIB
JIiIKyBaHH$ YOJIOBiKiB, XBOPUX Ha XPOHIYHMI KaJIbKyJIbO3HHUI IPOCTATUT> .

Posnoain HLA-autureniB y 464 xBopux Ha XpOHiYHUIT IMCTUT (30KpeMa nmpoJtipepaTUBHUIL ), XPOHIYHHIT IPOCTATUT, CKJIE-
PO3, I00POSKiCHY Tinepmasiio i pak nepeaMiXypoBoi 3aJ034 BUBYAIM METOOM CTaHAAPTHOTO MiKPOIiM(pOUUTOTOKCHY-
Horo tecty (Tepacaxi). {o pedepentroi rpynu yiituum 350 3mopoBux aoHopi. Busisasum Binnocuuii (BP, RR>2) ta
abcooTHHi, aTpuGyTHBHUI pusuK (AP) 3axBopioBanb.

¥ cuposatii kpoBi Mmetogom IMA na ananizatopi «SunRise TouchScreen» nocaimxysamu pisai TNF-a, IL-18, MCP-1,
IL-17, IL-4, VEGF («Invitrogens, CIIIA; «<Bekrop becr», Ykpaina).

Pesynvmamu. Ilokazano 3B’s130K HANOLIBII MOIIMPEHNX 3aXBOPIOBAHb CEUYOCTATEBOI CHCTEMH 3 IIEBHHMH aHTHI€HAMH
ricrocymiciocti (RR>2). Busnayena npuunnna poas HLA 3 10cTOBipHEM aGCOIOTHUM PH3HKOM PO3BUTKY XPOHIYHOTO
nuctuty (3okpema nporideparusnoro) (A10, B14, B16), a takoxk xponiunoro npocratury (A24, B8, B52), ckiepo3sy
npoctatu (A24, A28), no6posikicHoi rinepmiasii (A29, B38) ta paky (A25, A29, B40, B44, B49) nepeamixypoBoi 3a103u.
Awnrurenu-nporexropu: A25, A26, B5, B14, B16, B17 — xponiunoro npocratury, A10, B15, B17 — ckxeposy, A9, A10, B17
— mo6posikicHoi rinepmuiasii Ta A1, B3, B13, B15 — paky npocraru.

BusiBneni aconiatuBHi 38’ s13ku Bucokoi npoaykuii npo3anaasanx TNF-a 3 HLA-A10, A11, A28, B14, B44; IL-18 — A10 ta
A24; MCP-1 — A28, B8, B41; IL-17 — A24, A28, B14; nporusanaabnoro IL-4 — A24 ta A28 (3 GiiblI HU3BKOIO IPOLYKILEI0
acouiooTs A2, B8, B14, a A10 00ymMoBIII0€ TeHeHILi0), a Tako:k dakTopy pocry VEGF — A9, A25 ta BS.

Bucnosxu. Acouiallii npeJMKTOPIB NAaTOJIOTii Ta 0COOIMBOCTEI HEraTUBHUX 1A ii epediry MUTOKIHIB 00YMOBJIOIOTH JOAATKOBI

PU3UKH /IIS1 yPOJIOTIYHHX MAIi€HTIB Ta BUCTYNAIOTh MapKepaMy /ISl IPOTHO3YBAaHHS Ta iHAMBITy ati3aliii JiKyBaHHSI.
Kantouosi cnoea: xeopobu ceuocmamesoi cucmemu, HLA-gpenomun, yumoxinu, imynozenes.

AKTya]II)HiCTI) BUBYEHHA IMyHOT€HE3y 3aXBOPIOBaHb
cevyocTateBoi cucTeMn OGYMOBJIEHAa XPOHIUHUM ITe-
pebirom GaraTboX MATOJIOTIH, PE3UCTEHTHICTIO 0 Tepaltii
I TOTIpIIEHHAM SKOCTI JKUTTS, 10 CIIOHYKA€E [0 IOUIYKY
edeKTUBHUX 1HAMBIyai30BaHUX IiIXO/IB 10 Tepartii.

Perynsiis imyHHOT BiZITTOBizIi € O/THi€ETIO 3 TOJIOBHUX (i-
3i0/ToTiYHUX (DYHKITH reHiB roJIOBHOTO KOMILTIEKCY TiCcTO-
cymicHocTi moanan — Major Histocompatibility Complex
(MHC), nomtyk reneTHYHNX OCHOB CXMUJIBHOCTI 710 TTaTO-
JIOTii TO3BOJIMB BU3HAUUTH MeXaHi3MU 3B’SI3Ky aHTUTEHIiB
ricrocymicHocti — Human Leucocyte Antigens (HLA) 3
MEeBHUMU 3aXBopioBaHHsAMU [ 1-3].

Mexanizmu 3B’s13Ky Mixk cucremoio HLA i pisnomanit-
HUMM YPOKEHHAMM CeYOCTaTeBOi CUCTEMU BUBYAJINCH IIPU
GarathOX MATOJOrIYHUX CTAHAX, HACAMIIEPE]] IMyHOZaIlAb-
Hoi mpuposu [4—6]. locsriHIKY TATBEepANIN PeryIol0Y il
BIUIMB aHTUTeHIB crctemMt HLA Ha miepeGir iMyHHOI Bizio-
Bi/li y TaKMX IAIIEHTIB, & TAKOK BUABUIIN YaCTOTY HU3KU aH-
TUTEHIB Y XBOPUX Ha TJIOMEPYIOHEMPUT, 10 YACTKOBO y3TO-
TDKYETHCS 3 OMMCAaHNMHU HAMU paHitie pesyabratamu [7, 8].

Y dbopmyBanni imynnoi Bianosiai okpim renis MHC
BaXJIMBE Miclle MOCijaoTh MOJMiMOP(Hi reHn MUTOKIHIB,
reHu iX pelenTopiB Ta aHTArOHICTIB; BEJIMKI KjacTepu
IeHiB IIMTOKIHIB pO3TalIOBaHi MepeBaKHO Ha 5-if Ta 6-ii
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xpomocomax Joguau [9, 10]. OqauMn 3 mepmmx 1ocJi-
JUKEeHD, 10 TPUCBAYEHi BUBUEHHIO aJIeTbHUX BapiaHTiB
reHiB IUTOKIHIB JIIoAHN, Oy PoOOTH TIPO TToTiMOPdhi3M
reriB ¢pakTopa Hekpody nmyxauH ambda (TNF-a) [9], j0-
Kagizaiito fioro reniB y kiacrepi renis MHC, anenpuuii
noJiiMopdi3M SKUX Ha ChOTO/IHI BUBYEHO. 3a3HAUYEHO He-
PiBHOBa)KHE 3YEIJICHHS MiXK ajleJiIMU TeHiB TOJIOBHOTO
KOMILIEKCY TictocymicHOocTi it anensimu reny TNF-0, akuii
posTamoBannii ycepeauti kiactepy remis I1I kmacy MHC
Mmizk HLA-B i HLA-DR renammn.

BaxkmBoio CKJIQZIOBOI0 XPOHIUHUX 3allajJbHUX i ayTo-
iMyHHHX 3aXBOPIOBaHb € ITPO3allajibHi IIUTOKIHU, IO MTPO-
IYKYIOTBCS ~ TIEPEBKHO  MOHOIUTaMU/MaKpodaraMu
(TNF-q, IL-18, MCP-1). TonoBamm mxepesom TNF-a €
KJTITHHA MOHOIINTapHO-MaKpodarajibHOTO PsAy, eHaoTe-
JIIO Ta TJVIAJIEHbKI KJITUHY, a TAaKOXK PE3UJCHTHI KJIITUHNA
nesakux oprauis. Inrtepretikin (IL) 18 — mueitorpormmii,
MPO3aNJIbHUHN ITUTOKIH, 110 TIPOYKYETHCS MEPEBAXKHO Ma-
kpodaramu, a Takoxx T- i B-mimdormramu, neHapuTHIMA
KJITHHAMH, OcTeobacTaMu, KypepOBUMU KT THHAMH TTe-
YiHKH, emiTeialbHUMU 1 eHAOTeiaJbHUMU KJIITHUHAMU i
cTumyJtioe ipoayxkiiifo intepdepony (IFN) vy, IL-1, -2, -17,
MOJIEKYJT a/resii iMyHOKOMIIETEHTHUME KJIITHHAMM, 3011~
mye npodtipepaTuBHy aktuBHicTh T-mimbonuris (T-a1) Ta
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aktuBHicTb NK-xmitun [11]. ILi edpexn IL-18 1o3B0as10TH
po3TIgAaTH HOTO AK OMUH i3 KJIIOUOBUX (DAKTOPIB MPOTH-
indexmiftHOTO 3aXNCTY OpraniaMy. B fedxkmx Bumaakax Bin
MOKe BUCTYIIATH B SKOCTi MATOT€HeTHYHOTO (haKTopa /s
3aXBOPIOBAHbD, IO CYTPOBOKYIOTHCS TOCTPUM Ta XPOHIU-
HUM 3alIaJIEHHSIM, 30KpeMa CeqyoCTaTeBOl CUCTEMHU.

OmHa 3 TOJOBHUX POJIEl y TIpolleci 3amajieHHs Ha-
JIKUTh MOHOITUTAPHOMY XEMOTaKCHYHOMY TIPOTeiHy-1
(MCP-1), saxuii 3abesnedye HaKOMUYEHHS MOHOI[UTIB/
Makpodaris, aiMMOINTIB y BOTHUTII 3amaJeHHs, aKTHBa-
1iI0 eHAOTeiaTbHUX Ta I[JIAZOM S30BUX KJIITUHU CYAWH,
peryJAIio OCHOBHUX €TalliB TOCTPOro i XPOHIYHOTrO 3a1ma-
senns [12, 13].

[ocmikenHsa ocTaHHIX POKiB BUSIBUJIN iCHYBaHHS BiJl-
minHoi Big T-xemmepis 1 i 2 tumis cybnomyssii CD4+
KJITUH, SKi TPOAYKYyI0Th nepeBakno 1L-17 — T-xemmepu
17-ro tuny (T-x 17). l'onoBHa ix ¢ymnkiis nposamnaabha i
CKJIA/IAETHCA i3 BKJIIOYEHHS B 3allajIbHy PEAKIiI0 BEJINKOI
KUJIbKOCTI Pi3HUX KJIITHH 32 paxyHOK cekpertii IL-6, -8, rpa-
HYJIOITUTAPHO-MaKPO(MaraJbHOTO KOJOHIECTUMYJTIOI0YOTO
baxTopa, a TakoK XeMOKiHiB i MeTasonpoTeinas. Baskansy
pois IL-17 BimirpaioTs y pexpyTyBaHHi, akTHBAIii i Mirpa-
il HelTpodiniB; BOHM 37aTHI CHPUYMHIOBATH PO3BUTOK
ayToiMyHHUX 3axBopioBanb [14]. IIpore ocrannim yacom
oTpuMati faui moso nporusananbiux edexris [L-17 [15],
1110 He BiJIMiH4E i HOTO TIpo3arajibHi BJACTUBOCTI.

Baskiusi peakiii iMyHHOI cucTeMu 00YMOBJIIOIOTH
TIPOTU3AIAJIbHI MeAiaTOpH, cepell SKUX BaXJINBY POJb
Bimirpae IL-4, axuil 3maTHUI TakoX CTUMYJIIOBATH Ty-
MOPQJIbHY JIAaHKY IMYHITETY SK pPOCTOBUII (akTop st
B-mimdonutis, BiH cpusiec akTUBaIlii KJIiTHH y CTaHi cIo-
KO0, TJCHIIOE PoAyKItioo iMyHoraoGyainis (Ig) E ta
IgG1. Boxnouac 1L-4 € antaronicToM A1 IesTKUX MPoO3a-
MAJbHUX ITUTOKIHIB Yepe3 3HMKEHHS ceKpellii Makpoda-
ramu IL-1, TL-6 ta TNF-a, cripuse nos3piBannio neHapuT-
HUX KJITUH, pa3oM 3 IHIIMMU IUTOKIHAMU IIPU3BOJUTH
J10 TiZIBUIIEHHS X aHTUTEHIIPe3eHTytouoi 31aTHocTi. Bin
MOsKe OYTH YYaCHUKOM TIaTOTEHE3Y 3aXBOPIOBAHb 3 ayTo-
iMyHHUM KOMITOHEHTOM, a IeilUT IIhOTo JiM(MOKIHY B /1e-
610Ti 3aXBOPIOBAHHS, HA IYMKY JESKUX aBTOPIB, He MOKE
3YIMHUTU PO3BUTOK 3alla/IbHOIO IIPOLECY, 3YMOBJIIOIOYN
iforo renepastizariio ta 6inbin TsKKIiT mepebir [ 16, 17].

[MopyureHnst peryJisiii abo CTUMYJIAIT TIpollecy aH-
rioreHesy 6e3 (YHKI[OHATBHUX TOTPeO OpraHizMy mpu-
3BOJIATD JI0 TIOCUJIEHHS aHTioreHHOi (POPMU eHI0TeTialb-
Hoi nucdynkiiii. BaxxamBy poJib Bifirpaiots (pakTopH, Mo
BUPOOJSIIOTHCA B €HJOTEIT, Cepell IKMX NPUBEPTAE yBa-
ry cyauHHMN enporeniasbuuii daxrop pocry (vascular
endothelial growth factor — VEGF). VEGF siiusae He
TIJIBKY Ha eHJoTesil, aje i Ha 6araTto iHIIUX IIPOIECIB,
a came: hopMyBaHHS JTIMPATUYHUX CYAWH, TPUTHIYCHHS
JMEHIPUTHUX KJITUH, HEOOXITHUX 7T KT THHHOT iMyHHOT
BiINIOBi/Zli, CTUMYJIIOBAHHS X€MOTAKCUCY MOHOIINTIB, 3HU-
JKEHHSA TOKCUYHOCTI JIIIOIPOTEIAiB HU3bKOI 1IIbHOCTI 110
BiztHOIIEHHIO 710 eHpoTenio [18, 19]. Iikasumu € pobotn
oo Baxksusoi poni VEGF y marorenesi aprepianbHoi
rimeprensii (AT) [20, 21]. /Ly Hammoro qocripKeHHsT HaT-
BaKMBUM € Tol ¢akT, mo red VEGF nokanizoBanuii y
6-i1 xpomocowmi, Tak camo gk i ream HLA [19].

CydacHUM € HaIpsIMOK iMyHOTE€HETUKH, KU BU3HA-
4a€ aKTUBHICTH PI3HUX JIAHOK IMYHITETY, 1110 3HAaXOAUThb-
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ca mig HLA-reneTnanyM KoHTpoJieM a00 acoLiloE 3 HUM
[22, 23]. Tenernyna merepMiHOBaHiCTH Gararbox MaTo-
JIOTiH i3 BU3HAUEHHSIM MeXaHi3MiB iX peasizartiii € mysxke
BQKJIMBUM HAMPSMKOM JIOCJIiKEHb, CePell STKUX BaKTUBE
MicIIe TTOCiatoTh XBOPOOU CEY0CTATEBOI CUCTEMMU.

Heobxignum € ananis ocobunsocreit HLA-acouianiit
K 3 XBOPOOOI0O, TaK i 3 iHITMMHU TOKA3HUKAMU IMyHITETY
B 0cib pisHUX momyJIsIiin. My MaeMo BiflOBiHWIT 1OCBI]
BUBUYEHHS CTaHy iMYHHOI CHCTEMM 32 HAsIBHOCTI HU3KHU
YPOJIOTiYHNX Ta HePPOJIOTIYHKX MaToJoriit [ 24, 25]. Oco-
GJIMBY yBary B IIbOMY aclleKTi mpuBepTae GyHKIiOHATbHA
AKTUBHICTD KJIITUH 100 NPOAYKILiI IIUTOKIHIB.

3a iMyHoJIOTiUHNME TTOKAa3HUKAMHU, SIKi XapaKTepusy-
I0Th TUI IMYHHOI BiZiOBizli (BUCOKMII—HU3bKUIT) i aco-
miftoBaanx 3 HLA, MokHA MPOTHO3YBaTH TATOJIOTIYHUIA
poitec Ta mepedir XBopoOu, IIaHyBaTH TAKTUKY TIEPCOHi-
(ikoBamoro JgikyBaHH.

Merta JoCHiAKeHHS: JOCIIUTI aCOLiaTUBHI 3B SI3KK
Mizk HLA-denorunom naiienTis 3 matoJorieio cedocra-
TeBOi CUCTEMU i CKJIaJIOBUMU IIMTOKIHOBOI JIAaHKU /IS 110-
JIaJIbIIIOrO BU3HAYEHHs IX PoJii B iMyHOreHesi, BJOCKOHA-
JIEHHSI IPOTHO3YBaHHSs 11epebiry Ta JiKyBaHHS.

MATEPIAJIU TA METOOUN

ITi yac mocaimkeHmst 6y111/1 IpoaHaJli30BaHi acolri-
aTWBHI 3B’SI3KM aHTHUTEHIB TiCTOCYMiCHOCTI 3 XapakTe-
POM IIPOAYKILii IMPO- Ta NPOTU3ANaIbHUX IUTOKIHIB Ta
BU3HAYEHO MOKINUBI MEXaHi3MM PO3BUTKY YPOJIOTid-
HUX 11aTOJIOTIH y 464 nporunoBanux oci6: XpoHiYHUM
mucturom (XI[) — 28, xponiunum nposideparuBHUM
nuctutom (XITIL) — 28, xponiunum nmpocrarurom (XIT) —
290 (3 stxux 50 XII — 3 ayTOIMyHHUM KOMIIOHEHTOM —
XlIlak), ckaeposom (CII3) — 54, 1o6posiKicHOIO Titepi-
aaziero (ATI'TI3) — 24 i pakom mepeamixypoBoi 31031
(PII3) — 40 xBopux.

[lo pedepeHTHOI TPyIU A CTATHCTUYHOTO AHATI-
3y posnominy HLA ysiitnuun 350 s3noposux oci6 — mer-
kaH1iB Kuesa; mpoBeeHHsT OKPEMOTO aHAJi3y TMallieHTiB
3 marojorisMu nepeamixyposoi 3ano3u (I13) 3 rpymoio
HOPIBHAHHS OCI6 TiJIBKU Y0OJIOBIYOI CTATi HE BUSBUIIO J10-
CTOBIPHOI DPI3HMIN BUSIBJIEHUX OCOOJHBOCTEH (dYacToTa
smtie oguoro antureny HLA-B16 y 3m0poBux 4osoBikis
(n=172) nocrosipuo Buiia, Hix y xkinok (n=178) — 13,9%
mpotu 3 5,1% (p=0,007).

Jlots1 anagisy ocobgmBoCTel MPOAYKILii KOKHOTO 3 IIH-
ToKiHiB 3asexHo Bix HLA Buzinanm rpynu 3 HaliBUIIIIMA
nokazaukaMu (1-a rpyma — 6ibIn HisK y 2 pasu BUIie HOP-
M) Ta GiIbI HU3bKUMU (2-a rpyTia), BUSHAYAIU PO3IOIIJI
AHTUTEHIB riCTOCYMICHOCTI B IIMX TPYyIAX Ta TOCTOBIPHICTDb
pizHui ix 3ycrpivanbHOCTi (D).

HLA Bu3navasu 3a JOMOMOTOIO CTAHAAPTHOTO MiKpO-
JiMOOIMTOTOKCMYHOTO TecTy Ha TIaHMIeTax Tepacaki i3
3acTocyBaHHAM crerianbioi nmaneni antu-HLA cuposa-
Tok (20 anTurenis nokycy A, 31 — nokycy B). Jlimbponu-
TH, 10 HiJISATaIN TUITYBAHHIO, BUJISJIN 3 TeapuHi30Ba-
HOi mepudepuyHOi KPOBi NMIISXOM IEHTPUDYTYBaHHS Y
rpamienTi migbHOCTi (hikos-Beporpadina. /JlocToBipHicTh
pisunti y gacroti BusHauenus HLA orinioBasm 3a gomo-
MOTOI0 KPUTEPito Xi-KBajpar st Tabuuib 2x2. Y Bumaj-
Kax, KOJIM OJIMH i3 OKaszHKKiB OyB MeHtne 10, s oniHio-
BaHHS JIOCTOBIPHOCTI Pi3HUII BUKOPUCTOBYBAJIU TOYHUI
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meroy; Dimepa. Bennuuny Bigxocuoro pusuky (RR) 3a-
XBOPIOBaHH: BU3HAYAIN 32 KoehillieHTOM
RR = a6/se,

Jle a — KiJTbKiCTh XBOPUX, MO3UTUBHUX 32 JaHUM aH-
TUIEHOM, 6 — KiIbKiCTh 0Ci6 y KOHTPOJI, HEraTUBHUX 32
JIAHVM aHTUTEHOM, 8 — KUJIbKICTb XBOPUX, HETATUBHUX 32
NAHUM aHTUTEHOM, 2 — KiJIbKiCTb 0cib Y KOHTpPOJIi, 103U~
TUBHUX 32 JAaHUM aHTUTCHOM (3HAUYNUMHU BBAKAJIH TI0-
kazamkn RR>2,0) [26].

Erionoriuny dpaxuio (abcomotanii abo atpubyTns-
HUI PU3HK, G) HiZipax0oByBaJIu 3a (hopMyI0I0

C=X — ]//1 - Y

Jie X — 9acTOTa aHTUTEHY Y XBOPHUX, i — YACTOTA Y 3/10-
PoBUX 0Ci0.

[leit moKasHUK Ja€ 3MOTY 00’€KTUBHO OIIHUTH TIPHU-
YUHHY POJIb B eTiomaToTeHe3i 3aXBOPIOBAHHS OTHOTO 3 Jie-
KiJIbKOX aHTUTEHIB-IIPOBOKATOPIB, /I AKX RR cTanosus
>2,0. locToBipunM BBaskasu nmokaszuuk 6>0,1 [26].

BuBuanu nokasHuKyM cMpOBATKOBUX PiBHIB IIMTOKIHIB.
MCP-1 -y 39, IL-18 — y 40, IL-4 — y 76, IL-17 — y 79,
TNF-a — y 96 Ta VEGF - y 80 marmienTtis BusHauamm 3a
noromoroio IMA wa anasizatopi «SunRise TouchScreens,
BUKOPHUCTOBYBaJIN TecT-cucteMn <«Invitrogens (CIIA)
ta «Bekrop Becr» (Ykpaina). s cratuctudHoro o6-
pobJieHHs 3a gomoMoroioo makera mporpam <«SPSS for
Windows. Bepcig 11» ta «MedStat»> BukopucroByBaiu
mapaMeTpuyHi kputepii cratucTuku (Tect CTBIOJECHTA)
abo Henmapamerpuuni (kpurepiit Yinkokcona). JloctoBip-
HOIO BBazkasu pizauiiio mpu p<0,05.

Hocnimxenns: nposeneno y pamkax H/IP <«Otinutu
eeKTUBHICTh Ta GE3MEUHICTh PISHUX METO/IB JIKYyBaHHSI
YOJIOBiKiB, XBOPHX HA XPOHIYHUH KaJbKYJIbO3HUI ITPOCTA-
> (2021-2023 3 gOTpUMAHHAM TIPUHIMAINB Gi0eTHKH,
3aKOHOJIABYMX HOPM Ta BMMOT HIOZO IPOBeAeHHs Giome-
IUYHUX JOCTIKEeHb, 3a BUCHOBKOM Kowmicii 3 mutanb etn-
xu /1Y «Incruryt ypouorii imeni akagemika O. @. Bosia-
noBa HAMH Ykpainu» (ITpotoxosa Ne 3 Bim 09.04.2021 p.).

PE3YJIbTATU AOCNIO>KEHHSA
TATX OBrOBOPEHHSA

BusBisieni anTureHn TicTOCYMiCHOCTI BiTHOCHOTO Ta
aBCoIOTHOTO PUBKKY ab0 TIPOTEKTOPHOI JIii TOCTiIIKEHNX
Hamu ypoJioriuanx xBopob (HLA 6e3 nocToBipHOi pizHu-
10 /115 JKOJIHOIT 3 I[UX [ATOJIOTiil He IpeacTaBieHi B Tabim-
151X Ta 06roBopenHi). OTprMaHi HAMU Pe3YIbTATH TiICHO
noB’si3ani 3 ocobamBoctsimu HLA, 1o 6ysn BusiBieHi Ha
TOYaTKYy I[OTO JOCJi/PKEHHS Ta HAaBOAATHCS B ITili CTATTi
3 JI03BOJTY pellakilii « Y KpaiHChKUH xKypHaJI HedpoJiorii Ta
Jiasizy» Ta Bcix aBTopis (Tabur. 1, 2).

Ha a6comornuii pusuk possutky XII Brasye Hass-
Hicth v penorumi anturenis A10 i B40, a B18 i B27 o6y-
MOBJIIOIOTH TEH/ICHIIIIO BiIHOCHOTO PU3UKY; ZOCTOBIPHUM
nporekTopoM € B40 3 Tennentiieio no 3axucuoi posi B12
(nuB. Taba. 1). JTo erionoriunoi dpaxiuii XITL[ MmoskHa Bij-
Hectu B14 i B16, mpoTeKkTOPiB HEe BUSBJIEHO 32 BUHSATKOM,
gk iy nanientis 3 X1, Tenpenitii 10 3HMKEHHI 4acTOTH
B12 (nuB. Tabm. 1).

Abcomorrauit pusuk XII i XIlak, o6yMOBIIOIOTH
HLA-A24 i -B52, a crigpruii — mpotektop B16. Pusnk
possutky XIlak nos’sizanmii Takox 3 B52, B8 i B21, no-
naTkosi mpotexktopu — A26, B14, B161 B17.

HEALTH OF MAN / 3/I0POB'ST YOJIOBIKA + No2 (89)/2024
ISSN 2787-7315 (Print) | ISSN 2786-7373 (Online)

TEMMU

Youosiku 3 XI1 3 mopymennsim heprunbHocTi (n=237)
(XITng — Gesmmigamii o6 i3 370POBUMMU KiHKaMU ), SIK
i sarasmpra Tpyma XII (n=290) mpoaemoHcTpyBain aco-
miatuBauil pusuk XIIng 3 anturenamm A24 (RR=248;
p=0,002), B52 (RR=3,45; p=0,025) Ta 3umKeHHs pU3U-
Ky y HociiB A25 (RR=0,42; p=0,028) i B16 (RR=0,38;
p=0,010). I'pyna deprusbhux vososikis 3 XII (n=53) ne
MIPOZIEMOHCTPYBaIa 0COGIMBOCTI YaCTOTH aHTUTEHIB A24
(RR=1,21; p=0,960) i B52 (:;komHOTO MaIieHTa 3 I[IM aH-
turetom y enoruti, p=0,667), vacrora A25 3anuiranach
samxkenoo (RR=0,19; p<0,001).

3B’I30K MiX HASBHICTIO €XOIIO3UTHUBHUX BKJIOYEHDb Yy
13 (03HAKOIO XPOHIYHOTO KAJIBKYIHO3HOTO TIPOCTATUTY) Ta
BU3HAUCHUMI aHTUTEHAMH T'OJIOBHOTO KOMILIEKCY TiCTOCY-
MicHOCTi OyB BUsIBJIeHIIA 111010 THX camux HLA, 1o i XTlax.

3Bakaloun Ha BUABJIEHY Pi3HUITIO YacToTH B16 y 9o-
JIOBIKIB Ta JKiHOK, OYJIO [IPOBEICHO MOPIBHAIbHUIT aHAII3
Bi/IHOCHOTO PU3UKY HASIBHOCTI I[bOTO aHTUTEHY (IKUH €
niporekTopoM i xBopux 3 XI1I, XITak nopiBHsHO i3 3/10-
POBUMU YOJIOBiKaMu — auB. Tabu. 1) y womosikis 3 XITnd
BifiHOCHO pedhepeHTHOT TPYIIH 3/J0POBUX Y0I0BiKiB (172 i3
350), mo miareepamio pocrosipue sumkennss HLA-B16
y mux manientiB (RR=0,24; p<0,001). Crartuctuyano mo-
CTOBIPHOI Pi3HUIL 4aCTOTU IHIIMX AaHTUTEHIB ricToCyMic-
Hocti (p, ) IpU NMopiBHAHHI YyosoBikis (n=172) i xinok
(n=178) ne BUsABIEHO.

[lo etiosoriunoi ¢pakmii CII3 namexaTh anTUTeHH
A24 (sxuii Takosx o6ymosioe pusuk XIT ta XITak) i A28;
a no nporekropis CII3 — A10, B15i B17.

Etiosoriunnvu  unaankamu JII'TI3 € anaturenn A29
i B38; pisauirt yacroru anrurenis A25, A30, A32 (xoua
RR>2,0) i3 3opoBrMHy HeOCTOBIpHA, IMOBIpHO, Uepes He-
BEJIMKY KiJIbKICTh 00cTeskeHnx (24 xBopux). [IpoTexTopom
JI'TI3, tak camo gk i CI13 ta XIlak, € B17,a takoxx A9 A10.

Jlo etionoriunoi ¢pakuii possutky PII3 namexars
A25, B40, B44 i B49, a takox A29 (six JITTI3). A1, A10, B5,
B13 i B15 € 10ocTOBipHUMHU IIPOTEKTOPAMU 3aXBOPIOBAHHS
na PII3, tennentis no migsumienns B8 i B41 y xBopux
(nmB. Tabi1. 2).

OTiKe, MOKA3aHO 3B’ 130K HANGIJIBII TONTMPEHNUX 3aXBO-
pIOBaHb CEYOCTATEBOi CHUCTEMHU 3 IEBHUMHU aHTUTCHAMU
ricrocymicnocti (RR>2). Busnaueno posas HLA 3 focro-
BipHUM abCOMOTHUM puankoM possuTky XII (30kpema
npodidgeparusroro) (A10, B14, B16), a takox XII (A24,
B8, B52), CI13 (A24, A28), JITTI3 (A29, B38) ta PII3
(A25, A29, B40, B44, B49). Auturenu-nporekropu: A25,
A26, B5, B14, B16, B17 — XII, A10, B15, B17 — CII3, A9,
A10, B17 - T'TI3 ta A1, B5, B13, B15 — PII3.

IIpoanamnizosano pisui TNF-a y kposi y 96 mpoturmosa-
HUX MAI[iEHTIB, sIKi Oy/1 posmoiseti Ha 1iBi rpyrm. Jlo 1-i rpy-
v yBifm 72 narienT, 1o 2-i rpymu — 24 ocobu. PisHuia
MizK TpymiaMu 1octoBipHa — Bignosiano 88,21 [95% [losipuwmii
irrepBan (95%/11) 72,8,5; 102,6] mpotu 47 [95%/11 25,5; 53]
nkr/mi (p<0,001). Anasis acoliaTHBHUX 3aB’sI3KiB MiXK aHTH-
reHamu ricrocymicHocTi Ta poaykitiero TNF-o BusBus, 1110 y
1-# TpyTIi IOCTOBIPHO BHIIE MOPIBHSIHO 3 yciMa 06CTEKEHNMI
HagBHicTh y heHoTuri antureniB A10, 23, 28, B14 i 44, pizan-
151 Misk rpymamu octoBipHa /it A11 ta A23. Aaruren A1l
JIEMOHCTPYE TEHIEHTIIIO /10 GITBITT BICOKOTO PiBHsT y 1-i1 rpyTii
nopiBEAHO 3 ycima narientamu (p=0,067) Ta mocToBipHy pis-
HHUITIO — 3 2-10 TPyTIofo (Tabur. 3).
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Tabnnys 1
Yacrora HLA y 3popoBux goxopis (n=350) i kputepii BigHocHoro pusuky (RR) B yponoriunux xsopux [52]
YacTtoTaB XL, n=28 Xny, n=28 P U ETEED ()
HEA pedepeHTHin rpyni, % RR P p RR P
Jlokyc A

Al 28 0,70 1,03 0,87 1,71

A2 49,4 0,86 0,89 1,24 1,06

A9 20,0 1,15 1,06 1,17 0,65

A10 17,1 2,69* 0,05 1,07 0,91 0,90

A23 2,3 - 1,58 1,02 -

A24 6,3 - 0,56 2,24* 0,005 4,20* 0,004
A25 9,1 0,76 0,78 0,39 0,009 0,64

A26 6,3 - 0,56 0,75 - 0,047
A28 8,0 0,88 1,38 1,32 1,71

Jlokyc B

B5 16,0 1,14 0,91 0,85 0,58

B8 13,4 0,49 0,478 0,50 0,478 1,60 4,30* | <0,001
B12 20,9 0,29 0,086 0,29 0,086 0,94 1,19

B13 17,4 - 0,57 0,90 1,50

B14 7,1 - 4,36* 0,020 0,64 - 0,027
B15 9,7 0,72 2,53 0,156 0,68 0,06 0,239
B16 9,4 /0,007 7,20* 0,40 0,010 0,006
/P (1/3,’9) 0.74 ’ <0,001 | o9 | <0,001 - (0.046)
B17 14,3 2,00* 0,251 0,81 0,51 0.25 0,035
B18 8,3 3,00* 0,094 1,84 0,71 0,23 0,127
B21 5,7 - 0,290 0,62 1,56 3,16* 0,043
B27 8,3 3,00* 0,094 1,84 1,70 0,96

B35 17,1 0,58 0,59 0,95 1,35

B38 0,8 - - - -

B40 10,3 4,12* | 0,010 0,34 0,358 0,78 0,76

B44 0,3 - - 3,36 0,639 -

B49 0,3 - -

B52 0,6 - - 2,86* 0,025 14,5* 0,016

Mpumitkn: HLA — Human Leucocyte Antigens, XL, — XpoHiqHunit unctut, XML, — XpoHiYHWiA nponicpepatnBHuin uuctut, XM — XpOHi4HWIA NpoCTaTuT,
XMNak — 3 ayToiMyHHUM KOMMOHEHTOM; p BuU3Haqanu, konu RR>2,0 a6o <0,5; * — 0>0,1, eTionorivyHa dpakuis npu p<0,05 (ans n<10);
nigkpecneHo RR B Ar 3i 3HIKEHOI0 4acTOTOw, KypeuB — TeraeHuia (0,1 > p > 0,05).

Jocnimpxeno pisens IL-18 y 40 marienTis (1o 20 y xox-
Hili rpymi). PisHuis cepennix piBHiB Misk HUMU I0CTOBipHA
— 576,1 [407,5; 817,3] npotu 132,6 [106; 199] nikr/mu Biz-
nosigro (p<0,001). Busiero, 1o B 0ci6 3 HalGiIbII BUCO-
xrmMn piBaEaMu 1L-18 gacrimmoro, HiXk y BciX, € HagBHICTD y
(benorumi anturenis A10, A24 i B44, ase octanniii Tak camo
YacTo BUABIANN i B 2-#1 Tpymi. Busnaueno, mo rpymu gocto-
BiPHO BiZIPi3HsLIICH Mizk c06010 3a yacToTo A24 (Tabm. 3).

[TpoanamizoBano nokasuukun MCP-1 (n=39) — y 17
narienTis 1-i rpymu, y 22 oci6 — 2-1 TpyIu; PisHIIs MizK
HuMu goctoBipHa — 387,8+23,1 mpotu 132,8+£15,5 nikr/mut
BixnosigHo (p<0,001). Yactora antureny A28 y marien-
TiB 1-1 rpynu maibke y 2 pasu HmepeBUILyBaja TaKy CEPes
ycix obereskennx — 29,4% nporu 15,5%, ane pisHuIs cra-
TUCTUYHO HegocToBipHa (p=0,295), Tak caMo $IK i 1Ipu 110-
piBHaAHHI 060X rpym (p=0,921) (aus. Tabr. 3).

Boanouac anasis npojieMOHCTPYBaB J0CTOBipHe IIijl-
BUIIeHH y Tpymi 3 HaiiBummM piBaemM MCP-1 gactotn
A28 mnopiBusino 3 pedepentnoio (29,4 npotu 8,0% Bin-
noBifHo; p=0,010), a B 2-i1 Tpy1i 32 MM MOKA3HUKOM He
Binpisusiiack Bix HopMmu (p=0,102). 3a moxycom A mpu-
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BepTae yBary OiJbIll HU3bKa YyacToTa aHTureny A2 y 1-if
rpymi nopiBHsiHO 3 ycima naiientamu (tabu. 3), iHmmx
BiZIMiHHOCTEN MiK rpyrmamu He 6yJio.

3a mokycom HLA-B BusBieHa BHCOKA YacTOTa aHTHUTE-
ny B8y 1-it rpymi (71%) nporu 27% y naiientis 2-i rpynm
(p=0,021), 1110 TOCTOBIPHO Bi/IPI3HAIOCH K BiJl YCiX TPOTUTIO-
Banux (p=0,002), tax i Bizx pedepertroi rpymu (aus. Tabu. 1)
(p<0,001). Pisnuiis uux MoKasHUKIB y 2-it rpymi OyJia Hemo-
crosipra — p=0,542 ta p=0,184 BiznosiaHo (aus. Tabu. 3). ITo-
PIBHSIHHS CepeiHiX TIOKa3HUKIB 32 HassBHOCTI y chenoTwri B8
(n=19) Ta 3a fioro BizcyTHOCTI (N=20) TIOKA3aJI0 JOCTOBIpHE
migBuerHst cepexnix pisaisB MCP-1 y nepimx (p<0,05).

I3 79 mporunoBanux narienTiB 1o 1-i rpynum yBiftmam
32 oci6 i3 pisuem IL-17, 10 BTpudi mepeBuiilyBaB HOpMY
(Bute 25 nkr/mi), 47 oci6 6ysiu BKJIIOUYEHi y 2-y TpyILy, pi-
BeHb [L-17 B sxiit 6yB HabmmkeHnit 10 Hopmu. [TopiBHHHS
TPYII MPOZIEMOHCTPYBAJIO JIOCTOBIPHY Pi3HUITIO Cepe/HiX PiBHIB
1poro JiMpokiny — 34,6+2,2 ta 16,9+0,7 iKr/mMi1 BiTOBiTHO
(p<0,001). ¥ xBOpUX 3 HAWOIIBII BUCOKOIO HOTO TIPOLYK-
niero (1-a rpymna) 10cTOBIpHO YacTille, HiXK y BCix obcTeske-
Hux, BusiBiistiotbest HLA-A24 1 A28 (p<0,05), pisuutis s
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Tabnnysa 2
Yacrora HLA y 3popoBux goxopis (n=350) i kputepiit BigHocHoro pusuky (RR) B yponoriunux xsopux [52]
HIA cn3, n=54 Arns, n=24 PN3, n=40
RR p RR P RR p
Jlokyc A

A1 0,81 0,37 0,120 0.21 0,002
A2 0,76 1,12 0,62

A9 0,60 0,18 0,048 1,00

A10 0.28 0,023 - 0,008 0,26 0,040
A23 - 6,12* 0,104 1,09

A24 5,21* <0,001 1,37 1,21

A25 0,58 2,69* 0,191 5,38* <0,001
A28 2,6* 0,050 0,50 1,00 2,03 0,263
A29 - 67,00* 0,002 39,92 0,005
A33 - - 8,72 0,188

Jlokyc B

B5 1,10 0,48 0,442 0,13 0,011
B8 0,52 1,73 2,45 0,056
B13 1,66 0,44 0,343 0,12 0,005
B15 0,35 0,045 0,83 0,749 - 0,016
B17 0,11 0,003 - 0,023 0,49 0,308
B27 0,70 1,59 1,28

B35 2,30 0,484 1,30 1,22

B38 - 25,25* 0,006 - 0,742
B40 1,10 0,80 3,86* 0,005
B41 - - 10,05 0,068
B44 - - 47,93* 0,001
B49 - - 26,70* 0,026

lMpumitkn: HLA — Human Leucocyte Antigens, CM3 — cknepo3 nepeamixypoBoi 3anosu, AMM3 — go6poskicHa rinepnnasis nepeAmixypoBoi 3anosu,
PMN3 - pak nepeamixypoBoi 3an03u; p Bu3Ha4anu, konum RR>2,0 a6o <0,5; * — 0>0,1, eTionoriyHa dpakuis akwo p<0,05 (ans n<10); nigkpecneHo RR

B @HTUTEHY 3i 3HIKEHOI0 4acTOTO, KypcuB — TeHaeHLiq (0,1 > p > 0,05).

A24 mixx o6oma rpynamu goctoBipHa (auB. Tabir. 3), a yac-
Tora A28 jocToBipHO BijipisHsieThest Bij 3m0poBux (40,6%
nporu 8,0% Bianosigno; p<0,001). Ao nopiBHsATH XBO-
pux, y dperotuni skux npucyTtHiit anturen A24 (n=14) ta
3a fioro Bizcyrnocti (n=63), To piznuid cepeanix pisuis IL-
17 nocrosipua — 26,4 [95% 1 22,5; 31,9] ta 20,5 [95% /11
16,1; 27,7] Binnosigao (p=0,048); anasnoriununii anami3 1715
A28 He BusiBuB pisauii — 27,4%2,6 nporu 22,8+1,5 nkr/mi
(p=0,109) (qus. Tab1. 3).

3 Hail6iabm Bucokumu pisasamu [L-17 y kposi (1-a
rpyma) 3a jokycom HLA-B mocroBipHo uacTtime, Hix
y BCiX 00CTEXKEHMX XBOPUX, BUSBIASIOTHCA AHTUTEHU
HLA-B14 ta HLA-B38; 3a uacroroio B14 o6uasi rpymu
JIOCTOBIPHO BizipisHstoThest (auB. Tabo. 3).

[locnikeHHsT CMPOBATKOBYUX PiBHIB MPOTU3ATAIbHO-
ro IJI-4 nposegeno y 72 oci6, a came: y 1-ii rpymi (n=40)
3 piBaeMm IL-4, 1o BTpuui mepeBuIyBaB HOpMY (BHIIE
45 nikr/muor), innm yBiiim 1o 2-1 rpyiiu; pisHuis cepeHix
MOKA3HUKIB JlocToBipHa — 65,2%2,2 ta 30,5+1,8 nkr/mi
Bixnosigno (p<0,001). PeaynbraTtu ananisy sacsimgumin,
1o y XBopux 1-1 rpymu 0CTOBIpHO dYacTile, HiXK y BCix
obcrexennx, sussasiorbess HLA-A28 (p=0,031) i A24
(p=0,030), gacroTa JKOTO IOCTOBIPHO TTEPEBUTITyBaJA TTO-
kasHuK 2-i rpymm (p=0,020) (tabo. 4).

Amnaniz nokycy B BusBus Gisiblil BUpaskKeHe IIiiBUIIeH-
H4 yacroru anturenis B8 i B44 y 2-it rpyni nopiBusaHo gk
3 ycima obcrexkenumu — p=0,010 i p=0,002 BixnosigHo,
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Tak i 3 pedepentHoio rpynowo (aus. Taba. 1) (p<0,001);
IIPY TIOPIBHAHHI TPYII MisK COG0I0 PISHUIIS JOCTOBIPHA ISk
HLA-B8 (p=0,026) (nus. tabx. 4). Posnozia XBOpux Ha
rpynu 3 HasiBHicTIO Ta 6e3 HLA-BS (1-a rpyna — 26 mari-
€HTiB) Ta 6e3 Hporo (2-a rpyna — 46 marieHriB) miarBep-
JUKYE 110 pisHuiio — 42,9+4,2 ta 54,2+2 9 mkr/mut Bifmo-
Bigno (p=0,028), To6T0 HasBHicTH B8 acouiwe 3 Gisbii
Hu3bkuM piBaeM 1L-4. Binbin Bucokoio Gyua i vacrora an-
tureny B14 y 2-it rpyni (p=0,013) nopiBusiHo 3 ycima na-
IHiEHTaMHU, aJie PI3HUIST Mik 000Ma rpyIiaMu HeJOCTOBipHA
(p=0,571) (muB. Tabu. 4), Tak caMo gK i B IpyIax 3 HasB-
wictio ta Bigcythictio — p=0,584, sx i st B44 — p=0,312.
Aste B14 acouioe 3 Ginbin Husbkum pisem 1L-4 3a 1i0-
Ka3HUKaMU MOPIBHAHHS MOT0 9aCTOTH Y 2-1 TPYTIi 3 TAKOIO
y 3noposux ocib — 31,2% Ta 7,1% signosixto (p<0,001).

Hocnimxeno pisui VEGF y kposi 80 narienTis, ski
Gysu posnogisieri Ha rpym. Jlo 1-i rpymnu 3 HaiiGinbIn Bu-
COKOIO TTPOAYKITI€I0 ILOTO MUTOKIHY (>220 TKr/MJT) yBifi-
i 43 XBOpHX, 110 2-i rpymu 3 GiJiblll HU3BKUM PiBHEM
— 37 oci6; pisauig Mixk Tpynamu goctoipaa — 258 [95%
1 237,3; 295] mpotu 163,4 [95% /11 120,0; 192,3] tikr/ma
BignosigHo (p<0,001). AuTuren A9 He 3ycTpivaBcs y 2-ii
IpyII, TOMy PisHUISA MiK rpynamu gocToBipHa (tabir. 5).
CuposBatkosuii piBenb VEGF y HociiB anTureny Taxox
BUABUB JIOCTOBIPHO BUIIHI cepe/Hill TTOKa3HUK MOPiBHS-
HO 3 xBopuMHK 6e3 A9 — 249,7+6,3 iportu 215,7+8,9 ik /M
Biamogigno (p=0,003).
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Tabnnys 3
Yactora HLA-A i -B y nauieHTiB 3 Hai6inbwmmu (1-a rpyna) Ta MeHW BUCOKMMM (2-a rpyna) CMPOBATKOBUMM PiBHAMM
npo3ananbHuUX UMTOKIHIB NOPIBHAHO 3 YaCTOTOK Y BCiX NPOTMNOBAHUX nauicHTiB (n=264) Ta mix co6oto, %

YacTtoray BCix YacTtoTa YacTtoTa
HEASA NPOTUNOBaHUX y 1-i rpyni Yy 2-i rpyni
TNF-a
Al 25,7 11,1 p=0,007 25,0 p=0,873 p=0,211
A10 14,0 30,5 P=0,039 25,0 p=0,556 p=1,000
A1l 21,6 33,3 p=0,067 8,3 p=0,148 p=0,020
A23 7,5 16,7 p=0,042 0 p=0,251 p=0,026
A28 15,1 30,6 p=0,009 25,0 p=0,364 p=0,795
B14 12,5 27,8 p=0,006 16,0 P=0,795 p=0,403
B44 6,8 19,4 p=0,007 8,3 p=0,889 p=0,315
IL-18
A10 14,0 30 P=0,050 10 p=0,865 p=0,234
A24 13,3 50 p=0,001 0 p=0,070 <0,001
MCP-1
A2 47,7 17,6 p=0,021 27,3 p=0,092 p=0,743
B8 28,7 71,0 p=0,002 27,0 p=0,542 p=0,021
B41 4,5 29 p=0,011 9,1 p=0,944 p=0,230
IL-17
Al 25,7 9,4 p=0,028 25,5 p=0,968 p=0,121
A2 47,7 18,8 p<0,001 17 p<0,001 p=0,921
A23 7,5 9,4 p=0,028 12,7 p=0,041 p=0,913
A24 13,2 35,7 p=0,038 8,5 p=0,460 p=0,025
A28 15,1 40,6 p=0,005 27,7 p=0,096 p=0,340
B14 11,1 50 p=0,019 17 p=0,188 p=0,005
B38 4,9 6,2 p=0,006 8,5 p=0,004 p=0,952
B44 6,8 18,8 p=0,081 19,1 p=0,028 p=0,803

MMpumitkn: HLA — Human Leucocyte Antigens; IL — interleukin; TNF — Tumor necrosis factor; MCP — Monocyte chemotactic protein.

Yacrora A10 (25+26) y 1-it rpymi maitke y 2 pasu me-
pesBuiryBasa mokasHuk 2-i rpymu (p=0,011) i gocroBipHO
BiJpi3HsIach BiJ BCiX mporumoBanux (aus. Tabj. 5) i pe-
depentHoio rpymoio (aus. Tabds 1) (p<0,001), tak camo
gk i A25, 9acToTa sIKOTo y pasi HaiiOiIbI BUCOKOTO PiBHS
VEGF nepesuiinyBasia Taky B inmiiii rpymi (aus. Tabit. 5) y
5 pasiB Ta B pedepenrniit (p=0,008). Posnozuin #a rpyiu
xBopux 3 HasiBHicTIO A 10 (25+26) (1-a rpyma, n=35) Ta
6e3 (2-a Tpyma, n=45) TaKOK TIPOIEMOHCTPYBAB JI0CTOBIp-
He ITIBUIIEHHA cepe/iHiX PiBHIiB IIbOrO MUTOKIHY y HOCIiB
antureny — 246,8 [95% /{1 157,4; 268,3] mpotu 204,1 [95%
J1171,4; 242,8] Binmosinno (p=0,042).

Y nari€entis, y heHoTUi SIKUX BUSIBISIN A25 K CKTa-
nosy aurureny A10, pieab VEGF 6yB Takox Gisibin Bu-
cokuM — 255,9£15,7 nporu 210,8£8,9 nikr/ma (p=0,035).
Hami pani migreepkyiors, mo HLA-A25 pocrosipHo
qacTile 3ycTpivaeTbesd i y XBOPUX Ha pak MmKipu [27], He
MOJKHA BUKJIoOUaTy criibhi 3 PII3 Mexanizmu po3BuUTKy,
30KpeMa uepes migsuiery mpoaykiiio VEGFE.

HLA-A3 6isbIi piiko BUSABJISUIN [IPH BUCOKUX PiBHSX
VEGF (p=0,007), BimHocHuii piBerb HociiB A3 y 1iii rpyri
JIOCTOBIPHO BiPi3HAETHCS Bij MOKasHUKA /i BCiX obcTe-
skeHux. PiBerb 1poro MegiaTopa y A3+-oci6 (1-a rpyma)
JIOCTOBIPHO HUKYE, HIXK y iHmux (2-a rpyma) — 175,6 [95%

Tabnys 4

Yacrora HLA-A y nauieHTis 3 Haii6inbwmmu (1-a rpyna) Ta MeHw BUCOKUMMU (2-a rpyna) cupoBaTkoBumu pisuamu IL-4
NOPiBHAHO 3 4aCTOTOIO Y BCiX NpoTUnoBaxux (n=264) ta mix co6oto

YactoTay BCix YactoTay 1-# rpyni,

YacrtoTtay 2-# rpyni,

P3-2

NPOTUNOBaHUX n=40 n=32
2 3 4 )
A2 47,7 10,0 p=0,018 15,6 p=0,212 p=0,720
A24 18,2 30,0 p=0,030 6,0 p=0,338 | p=0,020
A28 15,1 32,5 p=0,031 31,2 p=0,076 p=0,944
B8 28,7 30,0 p=0,984 58,4 p=0,002 | p=0,026
B14 11,1 22,5 p=0,111 31,2 p=0,013 | p=0,571
B44 6,8 15,0 p=0,172 25,0 p=0,010 | p=0,518

TMpumitkn: HLA — Human Leucocyte Antigens; IL — interleukin.
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Tabnmys 5
Yactora HLA-A y nauieHTiB 3 Haii6inbwumu (1-a rpyna) Ta meHw BUCOKUMMU (2-a rpyna) cupoBatkoBumu piBamu VEGF
NopiBHAHO 3 4acTOTO Y BCiX NpoTUnoBaHux (n=264) Ta mix co6oro, %

YacroTa BCix Yactotay 1 YacrtoTtay 2-i
NPOTUNOBAaHUX rpyni, rpyni, n=37
A3 12,5 2,3 p=0,044 24,3 p=0,118 p=0,007
A9 (23+24) 11,3 16,3 p=0,897 0 p=0,009 p=0,014
A 10 (25+26) 14,0 58,1 p<0,001 28,0 p=0,100 p=0,011
A25 7,9 28,0 p=0,002 5,4 p=0,928 p=0,015
B8 28,7 39,5 p=0,402 16,2 p=0,140 p=0,039

lMpumitkn: HLA — Human Leucocyte Antigens; VEGF — Vascular endothelial growth factor.

J1114,9; 213] nporu 231,2 [95% /11 179,7; 263,2] nikr/ma
(p=0,017), Tob6TO anTHreH A3 BUCTYIIA€ OAATKOBUM Map-
KEepOM MEHIII BUCOKOTO PiBHIO Cy/TMHHOTO (haKkTOpa pocTy.

3a siokycom HLA-B BusiBIICHO Giiblily 4acTOTY HAIBHOCTI
B8y denorui oci6 3 naituimmu pistsimu VEGF (1-a rpyria)
— maibke y 40% nopisasiHo 3 16,2% y 2-it tpymi (p=0,039), a
Takox 3 13,4% y pedepentiii (p=0,001). Tlinposmin na rpyrm
3aJ1e;KHO BiJl TOTO, UM € aHTuTeH B8 CKI1a10B0I0 (heHOTHUTTY, TTPO-
JIEMOHCTPYBAB, ITI0 PiBeHb (haKTopa POCTY CY/NH Y TIATTEHTIB 3
1uM anTureHoM (1-a Tpyra) JOCTOBIPHO BHllle, Hisk 3 HbOro
(2-arpyma) — 244,7+11,5 nporn 210,7+10,1 mirr/m (p=0,031).

Ortxe, Haiibibn Bucoka poaykitist VEGF npuramanna
nocisim HLA-A9 (A23+A24), A 10 (25+26), A251 BS.

[TpenukTOpM Ta TPOTEKTOPHU HAFOLIBIT TTOMMPEHITX
3aXBOPIOBAHb CEYOCTATEBOI CICTEMH, 30KpPeMa OTPIUMAHNX
namu panire st nieouedpury (ITH) [25], a takox Bu-
3HaYeHi acoliallii esIKnX 3 HUX 3 0COOJUBOCTSAME IIUTOKi-
HiB KPOBI, y3araabHeHi B Ta0J1. 6.

OT:xe, BUSBJICHI aCOITATHBHI 3B'SI3KM BUCOKOI TIPOJTYKITil
npozananmbiux TNF-o 3 anrurenamm HLA-A10, A11, A2S,
B14, B44; 1L-18 — A10 Ta A24; MCP-1 — A28, B8, B41; IL-17 —
A24, A28, B14; nporusananbioro 11-4 — 3 A24 ta A28 (Gisbin

03BUTKY 3aXBO|

OBaHb CE40CTATEBOI CUCTEMU

HU3bKa acortitoe 3 A2, B8, B14, a A10 06yMOBITIOE TEHIEHITIIO),
a Takox paxropa pocty VEGF — A9, A25 ta BS.

Otprmani pe3ysbTaTH Y3TOKYIOTHCS 3 KOHIIETITIEI0
IIPO TeHEeTHYHUI KOHTPOJIb CHJIN IMYHHOI Bi/TIOBI/T i 3HAYEH-
Hs1 B Hbomy MHC Ta axkryasibHi 1pu JoC/Ii/KeHH] TeHiB, sKi
KOJZLYIOTb CTPYKTYPY IIMTOKIHIB i iX aHTarouictiB. B ocranHi
POKM OTpPUMaHi JIaHi, 110 IOBOJATH iCHYBaHHS B TeHO(MOHII
€BPOIIEOiTHOI pacu MO3UTUBHUX Ta HETAaTUBHUX aCOIlialliil
HLA-aneneii Ta TarioTuIniB 3 KiJbKicTIO Ta (DyHKITIOHATD-
noio akrusHicTiIo CD4+, CD8+, IIK-kmitin i makpodaris,
30KpeMa IO/I0 MeIiaTOPiB MIKKJITUHHOI B3aeMo/ii. Tomy
OTpUMaHi HaMU Pe3yJIbTaTh Y3TO/KYIOTbCS 3 BUCHOBKaMU
iHIIIMX aBTOPIB, 110 B3aeMO3B's130K Mixk HLA-beHoTumom i
0COOJTBOCTSIMHU TIMTOKIHIB Ma€ HE TITBKU TEOPETHIHE 3Ha-
YeHHs, aJle i MoKe BUCTYIIATH I1iICTaBOIO I IIPOTHO3Y Iie-
pebiry 3axBopioBaHb Ta Bi/OBiAHOI Tepartii [8, 28, 29].

3a pesyJjbTaTaM¥u HAIIOTO JOCITi/ZKEHHS, CXUJIbHICTh
0 HAMGIABIT YacToi indexriitnoi maTosorii B ypoJsoriu-
Hill TpaKTHIl — UCTUTY 1 TiesoHeDpPUTY — MAtOTh 0CO6H
3 aHTureHamu abcosmornoro pusuky A10, A11, B14, axi, B
CBOIO Yepry, aCOIII0I0THCS i3 3[aTHICTIO 10 BUCOKOI ITPO-
AyKiii mpozananbaux nuTokiniB — TNF-o (Bci Tpu) miioc

Tabnnys 6
HLA, sKi 06ymMoBNIOIOTL BiAHOCHHUIA | a6CONIOTHMIA PU3UKK (NPEAnKTOpH) Ta BiRirpaloTb 3aXuUCHY posib (MpoTeKTopu)
ans

JIOKYC A Acouiauis aHTUreHy 3 piBHemM cMpoOBaTKOBOIro LNTOKIHY
MpeaukTopun MpoTekTopMn NiasuweHnm SHUXEHUM
A2 MnH MCP-1, IL-4
A9 H, Arn3 VEGF
TNF-a, IL-18,
A10 MH, XL, cna, Arna, Pn3 VEGF IL-4
A1 MnH TNF-a
h24 XI, XMak, XMnd, CMN3 MH IL- 1{:‘;18'
A25 PM3 XM, XMno VEGF
A28 cn3 TNF-a, MCP-1, IL-17, IL-4
JIOKYC B Acouiauia aHTUreHy 3 piBHeM CUPOBaTKOBOIO LINTOKIHY
MpeaukTopu MiasuweHnm SHUKEHUM
B8 XMak, PM3 MCP-1, VEGF IL-4
B14 MH, XNy, XMak TNF-q, IL-17 IL-4
B41 PM3 MCP-1
B44 PM3 TNF-a

TMpumitkm: HLA — Human Leucocyte Antigens; VEGF — Vascular endothelial growth factor; IL — interleukin; TNF — Tumor necrosis factor;

MCP — Monocyte chemotactic protein; XL| — xpoHiunuii uucTut; XML, — XpoHiunuit nponidhepatusHnit uuctuT; XM — XpoHivHWiA NpocTaTuT;

XIMaK — XpOHi4HWMiA NPOCTATUT 3 ayTOIMYHHUM KOMNOHEHTOM; CIN3 — cknepo3 nepeamixyposoi 3anosu; A3 — nobposkicHa rinepnnasis nepeamixypoBoi 3anosu;
PI3 - pak nepeamixypoBoi 3anosu; MH — nienoHedpuT; kypcus — TeHaeHuis (0,1 > p > 0,05).
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IL-17 — B14, 1L-18 — A10. IIpusepratorh yBary OiJbiir
HU3bKi piBHI [L-4 i Tenpen1tig 10 1pboro y HOCIiB, BiZIOBiI-
Ho, B14 ta A10, mo 103BoJIsIE TPUITYCKATH acOIiaTUBHUN
3B’5130K MiXX TOPYIIEHHAM ITPOTU3ANAIbHOI /il Ta XpOHid-
HUM TIepeGiroM 3amaseHHs: CedoBOro Mixypa y TakKhX XBO-
pux (mposicdepaTuBHoro 3a HasgsHocTi B14).

BBaskaemo, 1mo npookatopu CII3 — HLA-A24 Ta
-A28 MOXYTH BUCTYTIATH JOAATKOBUMU (haKTOPAMU PU3U-
Ky Yepe3 acoIliaTIBHi 3B’I3KM IINX aHTUTEHIB 3 BUCOKOIO
MPOYKITIEIO TTPO3anaJbHUX IMUTOKIHIB BiAmOBiAHO, [L-18
st nepiioro Ta TNF-o, 1L-17 i MCP-1 mna apyroro i,
MOKJIUBO, CIIPUATH OiJIbII TSFKKOMY Ta TPUBAJIOMY 3alia-
nennto 113 3 mopanbmmm mepebiroM B CKJIEPOTHYHI MPO-
necu. Anturen abecosmoraoro pusuky XII, sokpema XITak
— Takok A24, ToMy HagBHICTD y peHOTHT Jom0OBiKa A28,
a 0co6JMBO 060X AHTUTEHIB, iABUIILYE PUUKU [JIs1 T1ATO-
JIoTii MPOCTaTH, MO CIIOHYKAE /10 OLJIBII PETeJbHOTO CIIO-
CTepeKeHHS 32 TAKMMMU TalliEHTaMHU.

Jlna XIlak Bugsienuii i B8 gk anturen abcostoTHOTO
PU3UKY, 1[0 ACOI[IOE 3 BUCOKOIO IIPOAYKILEIO IIPO3aIaJib-
roro MCP-1 ta 6;113bK0T0 /10 HOPMU i HIKue (Ha BiAMiHy
Bim A24) — IL-4, o mosxe 3MiHIOBaTH TIPO-/TTIPOTH3ATIATb-
Huil GajlaHe 3 MATPUMKOIO TPUBAJIOTO 3allAJIeHHs 3 PO3-
BUTKOM ayToimyHHOro xommonenty. /laa HLA-BS, tak
camo sk i st A28 (CII3), 6yJio BizHAYEHO acoliaTuB-
HU 3B’5130K 3 TIi/[BUIIICHOIO aKTUBHICTIO KJIITHH 10 CEKpe-
uii MCP-1, akuii xapakrepusyeTbcst MpogiGporeHHo0
Ji€ro y BorHUTII XpoHivHOTO 3amanenns 13 i € mprrannoio
po3BuTKY Gibpo3y i ckmeposy ii TKAHWH Yepes aKTHBAIIio
cuHTe3y Makpodaramu mpockiaepornyHoro TGF-f. ¥
pesyabTati 1boro BinbyBaeThes Tpanchopmaitis Gibpo-
6aactiB y MiohibpobaacT 3 MPOAYKILEH KOMITOHEHTIB
eKCTpaIeTioIsIpHoro Matpukcy [11].

[Tigsumenns exckpernii MCP-1 i3 cedero kopemfoBasio
31 CTyTIeHeM aKTHBHOCTI TyOYTOIHTEPCTHITIATBHOTO YIITKO-
JukeHHs1 i Gibposy Hupok [12], a Haul nonepeaHi goci-
JUKEHHST BUSBUIJIA KOPEJIAIiNHNI 3B’ 930K MiXK PiBHSAMU Y
kpoBi MCP-1 i TGF-B y xBopux na XI'H, HedpoTnunnii
cungpom (Tau=-0,462; p=0,03), y sxux A28 Ta B8 Takox
BUCTYIAIOTh aHTUTEHAMU eTiosoriynoi ¢dpakiiii i mpe-
JIMKTOPaMU OIJIBII TSHKKOTO 1iepebiry 3axBopioBanHst [8],
MOKJIMBO 32 paxyHok mpodibporentoro BimBy TGF-f
yepe3 31aTHICTh 710 BUcokoi npoaykiii MCP-1 y HociiB
[IUX aHTUTEHIB.

Bimomo, 110 anturen B8 acortiroe 3 BHCOKOI0 aKTUBHICTIO
iMyHHOI cHCTeMH, 3 HUIM TIOB’AI3YIOTD Ti/IBUIIEHY aKTHBHICTD
KJIITUHHOTO IMyHITETYy Ta TOTOBHICTb /IO YTBOPIOBAHHS iMyH-
HUX KOMIIJIEKCIB aHTUT€H—aHTUTIJIO, HEJIOCTATHIO (DYHKITIO-
HaJbHY aKTUBHICTh MakpodariB 1o BiTHONIEHHIO /10 IXHBOI
esiminHattii. [leit aHTHUTreH YacTO BUSIBJISIIOTH Y XBOPUX HA TaKy
IMyHO3aJIeKHY [ATOJIOTIO, SIK Icopias, XBopoba AxicoHa, Ti-
MepTHPE03, TyKpoBuii miabet 1-ro Tumy [30].

Jlami siitepatypu cBiuarh, mo narorerne3 XII Moske OyTu
oOymoBJeHUiT K iHGMEKIIHHUM, TaK i ayTOIMyHHUM 3alia-
JernaMm [31], tomy BusiBsieni Hamu acottiariii XI1I, XTlak ta
XIInd 3 A24 i B8 ta uuToKiHaMu miATBEP/IKYIOTh y4acTb
CXOKMX MEXaHi3MiB y MAIli€HTIB 3 PI3HUMU ITaTOJIOTiSIMH.

Bucoka mpoayxiiist mpoTtusananbioro 1L-4 B ocib, 1o
MaioTh Bumeonucani anturenu (A24 i A28), moxe OyTu
00yMOBJIeHA PEAKIHE0 TPOTU3ANATIBHOT JIAHKU IMyHITETY
— BUCOKOIO (DYHKITIOHAJIBHOIO aKTUBHicTIO T-Xesmepis 2 —
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Ha aKTUBHICTb KJIITHH, 1110 IPOAYKYIOTH IIPO3alaIbHi Me-
niatopu (T-xennepu 1, 17, mononutn/makpodarn), 1L-4
MPUTHIYY€E MPOAYKILiIO MPO3alaJbHUX IUTOKIHIB, ajle BiH
3MATHUH 70 TTOCUJIEHHS IIMTOTOKCHYHOI aKTWBHOCTI Ma-
Kkpodaris, Mirpariii Hetfitpodimnis in situ [17].

Opnouactuo IL-4 iuribye npoaykiiioo Makpodaramu
CYIIEPOKCUIHUX 1 HITPOKCUJIHUX PAAUKAIIB 1 MOpYIIyE
BitNoBizk Makpodaris Ha /it0 OKpeMux CyOKIaciB iMyHo-
100y IiHiB, 3MiHIOI0OUN eKkcipeciio BignoBianux FeR. Bin
nocwmioe ekcripecito HLA 11 kiracy ta antureH-mpe3enTy-
109y aKTUBHICTH K GyHKIioHaapHnit anangor IFN-y, xoua
B 6araTbOX iHIIUX CUTYALisAX BiH BUCTYIIAE SIK IOr0 aHTa-
ronict [16]. Tomy TpuBasa KoMIeHcaTOpPHA MifBUIICHA
cekperttist [L-4 y xBopux 3 martoJiorieto I13 Moke HecTH He-
raTUBHi PU3UKHU Yepes CTUMYJIAIII0 TYMOPAJIbHOI JAHKH,
MiIBAIIIEHHS PiBHIB iIMyHHUX KOMILJIEKCIB Ta TTOCUJICHHS
CKJIEPOTUYHOTO TIPOIECy Yyepe3 ONMMCaHi BAIIle MeXaHi3MU.

OTpumMani HaM1 pe3yIbTaTH MTPOOBKYIOTH HATIPSIMOK
Jocipkenb iMyHorenesy natosoriit 113 ta ys3romxyiors-
cs 3 HuMu. Tak, panilie JOCJHiTHUKY ONMUCYBATN 3HUKEH-
H4 y kpoBi xBopux Ha XII piBHiB T-i1, T-x 3 nizgBumieHusam
y npocTati piBHiB B-KJIiTHH i TPUBAJIMM BUCOKUM PiBHEM
IgG, IgA maBiTh micas JiKyBaHHA, IO CBiTYUTD TIPO XPO-
HiYHe 3amaJeHHsA. Y YaCTUHU MAIli€HTIB HagABHI ayTOIMyH-
Hi peak1ii 3 BUCOKMMHU ITIOKa3HUKaMU CUPOBATKOBUX aHTU-
TiJI 10 TKAHWH [TPOCTATU Ta IMyHHUX KoMILIeKkciB [31, 32].

Huska aBTOpiB 1POJIEMOHCTPYBAIM BUCOKUI PiBeHb Y
TAIEHTIB 3 TPOCTATUTOM ITPO3ANAJBbHUX Me[iaTOPiB iMyHi-
tery IL-1, -2, TNF-0, IFN-y 3i 3H1mKeHHSIM TPOTU3aTAIbHIX
IL-4 ta -10 [33, 34]. Bukopucranus iMmyHoTeparmii y Taknx
XBOPHX, 30KPEMa 3 HOPMAJII3AL[€0 [IUTOKIHOBOIO Gasiancy,
HaWOIIBIT JIOIJIBHO y TAIi€HTIB 3 HAABHICTIO ONMCAHUX
Hamu HLA antureniB pusuky XII (3oxkpema XII/ak) ta
JIT'TI3, iepebir sikoi Moske yeKIaaHoBaTi HasgBHicTb X11.

Acotriarist 6i1bII HU3bKOT IPOLYKIIT IPOTH3ATIaIbHO-
ro IL-4 na tai Bucokoi — IL-17 y nociiB B14 gk anture-
Hy abcosorroro pusuky XIIII ciguurh npo aucbananc
MpO-/MPOTU3ATATBHUX PEAKINid, M0 3YMOBJIOE TPUBA-
nuit nepebir XII 3 upoaideparupuumu sminamu. Tax
caMo MO)KHA mepeabavaTH, 1o MOCUIEHa MTPOAYKILis K
IL-17, Tax i IL-4 y xBopux 3 A24 Ta A28 (mmioc MCP-1)
gk etiomoriunumu ynaHukamu CII3, mo acomiooTs 3
MiIBUIIIEHUM CHPOBATKOBUM PiBHEM JiM(pOKiHYy, MOXKe
BUCTYTIATU BA)KJIUBOIO JIAHKOIO TIpoJiidhepaltii Ta ckiaepo-
3y y pasi TpPUBAJIOTO IIPOCTATHUTY.

OcobmBy yBary mpuBepTaioTh pocaimkents HLA
[35] i nuTokiniB xBopux Ha PI13. Tak, A25 ta B44 sik an-
THUTeHN eTiosoriunoi pakii 11iei maTosorii acoIioioTs
3 Gimbm BHCOKOIO mpoaykuieio, sianosinno, VEGF rta
TNF-0; anTurenu 3 TeHJEHITEIO 10 MiJBUIIEHHS Y AaHOT
kateropii marienTis B41 Ta B8 — 3 MCP-1, a ocranniii — i
3 VEGF. [locnipkeHHsT ocTaHHIX POKiB CBiZl4aTh, MO CH-
POBATKOBI PiBHI eHI0TeTiaTbHNUX (DAKTOPIB POCTY (CYIUH-
HIH, TJIATeHTapHIH ) KOPeJTIoIoTh i3 CYAMHHOIO iHBa3i€lo,
MeTacTa3aMH, CTa/i€l0 MyXJWHUA Ta CTYHCHEM MyXJINHU
paxy ce4oBoro mixypa ta nupku [36, 37].

Paniune 6yB BusiBieHnii A10 ik aHTUTEH PUBUKY OHKO-
3axBopioBanb 113 [38]. Hamri gani BusBumn itoro ckaio-
By dacTuny A25 K JOCTOBIPHUII IPEAUKTOP SIK BHCOKOT
mpoayknii VEGF, tax i PII3. Ili pesyapTatu miaTBepaxKy-
I0Th iCHYTOUY Ha I1efi 9ac [yMKY ITPO BasKJINBE 3HAYCHHS 3a-
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najeHHs Ta dakropa pocty cyauH [36, 39], a Takoxx HLA
(K i auist indexiiinux abo ayToiMyHHUX 3aXBOPIOBAaHb) Y
reHe3i Ta MporpecyBaHHi OHKO3axBopioBaHb [40-42].

Cynunnnii (hakTop pocTy MiKaBUil He TiJTbKY 3B SI3KOM
3 A25 Tta PII3, a i1 TuM, mo nocii HLA-A9 takox 3gaTHi
1o Bucokoi npoaykiii VEGF, i saxmio posrasiiatu A9 sk
QHTUTEH, CKIAL0BOIO AKOro € A23+A24, To BAKJINBUMU €
BUSBJIEH] acoIliallii Mi’k BUCOKUM PiBHEM I[bOTO (haKTopa
pocty Ta HasiBHicTIO A24 y henoTnmax marienTis 3 XII Ta
CII3 [43], mo MosxHa BBaXKATH TEBHUM (PAaKTOPOM OHKO-
HACTOPOKEHOCTI /71 TPO(ITAKTUYHOTO OTJISILY.

[lepcriekTMBHUM BBasKa€ThCSI MPEACTABIECHUI HAIIPSI-
MOK JIOCJI/IKEHb He TIJIbKU 711 PO3YMIHHA €TioJIoriyHol
pomi HLA y po3BuTKy paky, aje i 1jst po3pobJeHHS Cy-
YaCHUX HayKOBO-OOIPYHTOBAHUX IIIXO/IB 10 iMyHOTEpa-
1Tii, 30KpeMa aHTUAHTIOTEeHHUX Ta 3 BUKOPUCTAHHAM BaK-
iy [36, 44, 45].

PegysbraTi Hammx MOCTiKEHb MiATBEPIXKYIOTh pe-
3yJbTaTU HIMUX JOCJIHUKIB, AKI IOKasajau acoliariiio
TNF-0, IL-18, TL-12 3 pisnuMu 3anaJbHUMU I iH(eKITiii-
HUMU CTAaHAMU JIIOJIMHY, SIKi TIPOSBIISIOTHCS Yepe3 HepiBHO-
BakHe 3veryieHHs 3 ajesnsmu reniB HLA cucremu [8, 46,
47], mo BaXJINBO /7T BU3HAYEHHS POJI TeHiB Ta acoItiio-
BaHUX 3 HUMU IIUTOKIHIB B 6araTbox 3aXBOPIOBAHHAX, OCO-
6JIMBO IMYHOOTIOCEPEIKOBAHOTO I'€HE3Y, 3a YYacCTIO CKJIajl-
HUX MeXaHi3MiB repeoiry.

[IpoBeneHni Ha cbOTOAHI JOCJI/PKEHHSI 3 BU3HAUYEH-
HAM acoIiaTWBHUX 3aB’s3KiB Pi3HUX JIAHOK IMYHITETY
MO3BOJISIIOTE O1BITT O6TPYHTOBAHO MiAXOANUTH 10 iHANBI-
Ayasisanii JikyBaHHsA yPOJIOTIYHUX IAII€EHTIB, 30KpeMa
y pasi ouxomarosiorii [42, 50, 51]. IlepcriekTuBHUMY €
BUCHOBKU JIOCTiTHUKIB, 110 piBeHb HLA-G y cuposarii
KPOBi Moke OyTH BUKOPUCTAHUI K HOBUH 1 IPOCTHIT Me-
TOJ /IJIS MOHITOPUHTY, BUSBJIEHHS Ta BU3HAUYEHHS CTalil

TEMMU

paky mpoctaru [50]. Txii aBTOpU MPOMOHYIOTH MiAXOAN
10 iMyHOTepaIii, sika Moske GyTH yHIBEPCAJIBHOIO Ta Ipa-
mioBaTuMe HesasrexHo Big HLA-benotuny mamienTa [51].

BUCHOBKMU

OrpuMaHi Jiati 1110710 Ba;KJIMBOI POJIi Py aHTUTEHIB TiCTO-
CYMICHOCTI SIK TIPEZIMKTOPIB/TIPOTEKTOPIB IESIKIX XBOPOO CeUO-
cTaTeBoi cucTeMU (3amalbHUX 1 TIPOJTihepaTUBHUX MATOJIOTIH
CEYOBOTO MiXypa, ITepeIMiXypoBOi 3a7103H1, a TAKOK paKy Ipo-
cratn) Ta utokidiB (TNF-a, IL-18, MCP-1,IL-17, VEGF).

BusiBieni HLA abcosioTHUX PUBUKIB  XPOHIYHOTO
nuctuty (3okpema rnpodsidepatusraoro) (A10, B14, B16),
a Takos xpouiunoro npocraruty (A24, B8, B52), ckiepo-
3y npoctatu (A24, A28), nobposkicHoi rinepriasii (A29,
B38) ta paky (A25, A29, B40, B44, B49) nepeamixypo-
BOT 3a71031. AHTUTEHU-TIPOTEKTOPU IIUX MATOJIOTii — A25,
A26, B5, B14, B16, B17 st XpOoHIYHOTO TPOCTATUTY, &
takox A10, B15, B17 — ckzneposy, A9, A10, B17 — no6po-
sikicHoi rineprurasii ta A1, B5, B13, B15 — paky npocraru.

BomHouac BUSBIEHO acomiaTHBHI 3B’SI3KM BFICOKOI IPO-
nykiii mposanaeinx TNF-o 3 HLA-A10, A11, A28, B14,
B44; TL-18 — A10 Ta A24; MCP-1 — A28, BS, B41; IL-17 —
A24, A28, B14; mporusananbhoro 11.-4 — A24 ta A28 (3 GisibIn
HM3BKOIO acollitoTh A2, B8, B14, a A10 06yMOBIIIOE TEH/EH-
11i10); a Takox hakropa pocty VEGF — A9, A25 ta BS.

Acortiartii ocobmmBocTeil BUBUeHHX MUTOKiHIB 3 HLA
MiATBEP/KYIOTh IOLIJIBHICTh iIMYHOTE€HETHYHOI JiarHoc-
THKU HA Cy4aCHOMY PiBHI JIst BUSIBJICHHS OCi0 3 BUCOKMM
CTyTIeHEeM PU3WKY BUHUKHEHHS Ta MPOTPeCyBaHHS 3aXBO-
PIOBAHHS JIJIs1 BUBHAUEHHS T'PYI PU3UKY MTEBHUX 11ATOJIO-
i, mpodinakTuky Ta nepcoHihikoBaHOTO JiKyBaHHS.

Kouduikr inTepeciB: aBTOpHu 3as1BJISIIOTDH IIPO BifCyT-
HicTh KOH(DITIKTY iHTEPECiB.
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