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THE METABOLIC DISTURBANCE OF IRON AND CALCIUM - CHARACTERISTIC METABOLIC
FACTOR OF THE PATHOGENESIS OF DENTAL AND GENERAL SOMATIC COMORBID
PATHOLOGY IN PATIENTS WITH B-THALASSEMIA Major

Summary. The article presents the results of comparison of iron metabolizm, calcium and phosphorus in
patients with B - thalassemia. Indirect evidence of hemosiderosis of the parathyroid glands is presented, correlation
dependencies of iron accumulation, hypocalcemia and hyperphosphatemia are shown with the activation of cyto-
kines of inflammation - TNFa, 116, 1110, which increases with the age of the patient. The authors regard the leading
accumulation of 112 as a compensatory reaction of the organism and consider it as a prognostically favorable factor
for dental pathology and life of patients with 3-thalassemia.

Key words: f - thalassemia, oral disease, iron metabolism, calcium, phosphorus, cytokines of inflammation.

Introduction

B-thalassemia is a hereditary blood disease caused
by a genetic defect in the synthesis of the B-chain of
hemoglobin. The frequency of its spread among the
population in some regions of the world reaches up to
20% or more. In the republics of the South Caucasus
and Central Asia, thalassemia affects more than 5% of
the population. In Azerbaijan, the prevalence of this
gene anomaly is 8%, and in some regions of the repub-
lic it reaches 15-20% [1, 2, 11, 17].

Treatment of homozygous patients with p-
thalassemia is performed by regular blood transfusions,
which quickly leads to overloading of organs and tis-
sues with iron followed by hemosiderosis, which con-
tributes to burdening the general state of the organism.
In order to prevent the toxic effects of excess iron, pa-
tients are prescribed chelate therapy (desferal), which
ensures the binding and excretion of iron from the body
[2, 15, 18, 19]

However, it should be noted that the non-specific-
ity of the mineral catharsis effect by chelating com-
pounds leads to excretion of other vital chemical ele-
ments from the body of the patients. Thus, the multifac-
torial pathogenesis of B-thalassemia and the iatrogenic
effects of systematic necessary treatment form poly-
morbid status in patients, especially including the de-
velopment of generalized chronic oral inflammatory
diseases [7,13,16,22].

Mineral metabolism disorders in thalassemia ma-
jor are common cause of dental and periodontal com-
plications which require prompt management. In recent
years, it has been observed that many authors associate
the formation of a mineral imbalance during B-thalas-
semia with polyendocrine insufficiency, conditioned by
chronic tissue hypoxia under circumstances of heredi-
tary hemoglobinopathy, as well as hemosiderosis of en-
docrine glands with systematic blood transfusions. [5,
12, 18].

At the same time, it should be noted that until now,
when providing dental care to patients with - thalas-
semia, there has been no focus on taking into account

the characteristics of the mineral status of patients, nor
scientifically based general, interdisciplinary ap-
proaches to dental treatment based on the principles of
modern medicine. An important direction in solving
this problem is the study of the dynamics of homeo-
static changes in the body, associated with regular dis-
turbances in the mineral metabolism in the treatment of
patients with B-thalassemia. Correction of these disor-
ders is a subject of the effectiveness of therapeutic and
preventive measures of oral diseases. Correction of
these disorders is a subject for the effectiveness of ther-
apeutic and preventive measures of oral diseases.

The aim of the work was to determine some met-
abolic consequences of iron metabolic disorders in f3-
thalassemic patients with dental and paradontal disease,
who receive blood transfusion and chelation therapy.

In this connection, the following tasks were set:

1. To evaluate the parameters of iron metabolism
in patients with B-thalassemia in different age groups;

2. Assess the age-related dynamics of calcium
metabolism in comparison with the dynamics of
changes in iron metabolism;

3. Describe the characteristics of the cytokine
blood profile;

4. To study the correlation between the parame-
ters of mineral metabolism and the cytokine status of
the organism.

Material and methods. 58 patients with homozy-
gous PB-thalassemia were enrolled in the study and di-
vided in 4 main age group: a) in 3 — 5 of ages (7 chil-
dren) ; in b) in 6 — 12 of ages (23 children) ; c) aged 13
— 170f ages (15 young patients); d) 18— 35 of ages (13
adults). The comparison group was presented by 17 pa-
tients with a heterozygous form of B-thalassemia, mean
age (14.6 + 0.3 years). The control group included 16
practically healthy people (mean age 14.1 + 0.4 years).
All patients had different oral and dental disease and
get personal dental care and treatment plan. In view of
the small difference in laboratory parameters, in the
control and comparative groups age categories were not
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taken into account. All subjects or their parents/guardi-
ans were informed about the study and signed the ap-
propriate consent forms.

In order to identify the concentration level of 1l 2,
11 6, 11 10, TNFa the ELISA method with the usage of
set of reactive 'Vector BEST' was implemented. The re-
sults were taken on StatFax 303+ at a wave length of
450 mm (differential filter 650 mm). Protein content
was of blood was identified by the immunoenzymifica-
tion analysis. Determination of ferritin was conducted
with the help of tools from “Pishtaz Teb diagnostik'
(Iran). Whereas hepcidin was determined by the test
from “Cloud-Clone Corp” (USA). Enzyme immunoas-
say methods were also used for determination of oste-
ocalcin, osteopontin, calcitonine and parathyroid hor-
mone with the use of commercial tools.

In determination of blood calcium, phosphorus,
iron levels and activity of alkaline phosphatase in blood

serum the photometric methods on biochemical ana-
lyzer “STAT FAX 1304 plus” (USA) and commercial
tools reactors from “human” (Germany) were used.

Metabolism indicators of iron in blood serum were
determined by colorimetric method, with usage of Ni-
troPAPS as chromogenic. Determination of ALP activ-
ity was conducted by a kinetic method. The obtained
digital data were subjected to statistical processing by
variational methods (W-Wilkokson, ANOVA), corre-
lation (p-Spearman) and discriminant (Chi-Square) an-
alyzes on the electronic table EXCEL-2010 and SPSS-
20.

The results of the study and their discussion.

The results of the conducted studies showed that
in patients with B-thalassemia, the expressed body
overload with iron, the most significant (p <0,001) with
the homozygous form of the disease grows with age
(Table 1).

Table 1.
Parameters of iron metabolism in patients in the examined groups
95%

Confidencelnterv
IronMetabolizm | Groups N Mean Esrtrddr alforMean F Sig

Lower | Upper

Bound | Bound

Serum iron umol / | control 16 17,8 0,6 16,5 19,1
I comparison 17 20,6 0,8 18,8 22,4 99,939 ,000

main 58 38,1 1,0 36,2 40,1

TIBC pmol /1 control 16 61,4 2,6 55,9 66,9
comparison 17 51,2 2,5 46,0 56,5 61,317 ,000

main 58 37,9 0,8 36,2 39,6

LIBC control 16 43,6 2,0 39,4 47,8
pmol /1 comparison 7| 306 7| 270 342 202,225 000

main 30 4.7 1,0 2,6 6,8

UIBC control 16 29,1 04 28,3 30,0
% comparison 17 40,6 0,6 39,4 41,8 | 258,322 ,000

main 58 | 1019 2,2 97,5| 106,3

Ferritin, control 16 57,5 4,1 48,7 66,3
ng /ml comparison 7| 612 47| 5L2] 712]| 190,847 000

main 58 989,3 35,6 918,1 | 1060,5

Hepsidine, control 16 11,8 0,6 10,5 13,2
ng /ml comparison 7| 104 05 92| 115 62,199 000

main 58 30,0 1,3 27,5 32,5

In patients with homozygous B - thalassemia, at-
tention is drawn to the dynamic decrease in calcium
level in the blood parallel to the progressive violation
of iron metabolism against a background of signifi-
cantly high (p <0,001) phosphorus content (Table 2).

The established violation of calcium phosphorus me-
tabolism corresponds to a low level of parathyroid hor-
mone in the blood (p <0.001), which allows to connect
the revealed disturbances of mineral metabolism with
functional insufficiency of parathyroid glands.
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Table 2.
Parameters of calcium—phosphorous metabolism in the examined groups
95%
Calcium-phos- st Confidencelntervalf _
phorus_ metab- Groups N Mean Error orMean F Sig
olism LowerB | UpperB
ound ound
control 16 8,42 0,16 8,07 8,76
Calcium, mg% | comparison 17 8,51 0,16 8,17 8,86 39,824 ,000
main 58 7,35 0,07 7,21 7,49
control 16 3,33 0,18 2,95 3,70
;Z%thorus comparison 17| 3s51| o010 320] 373| 44793| 000
main 58 4,64 0,08 4,48 4,79
) control 16 159,4 75 143,4 175,3
S;t/efn'lpon“”* comparison 17| 1606 74| 1450| 1763 | 108,329 000
main 58 352,5 9,3 333,8 371,2
) control 16 17,4 0,9 15,4 19,3
Sgszeg;ga'c'”e' comparison 17 16,8 0,7 15,2 184 | 92,772 000
main 58 30,1 0,6 28,8 314
o control 16 3,2 0,3 2,5 3,9
ﬁ;'/c::]‘;”'” comparison 17 3.1 03 2.4 37| 44,403 000
main 58 14,6 0,9 12,8 16,4
Parathyroidho | control 16 39,3 14 36,4 42,2
rmone comparison 17 40,1 1,8 36,3 44,0 35,052 ,000
pg/ml main 58 29,1 0,7 27,7 30,5
control 16 217,4 8,2 199,8 2349
ALP, u/L comparison 17 236,2 11,8 211,2 261,3 95,989 ,000
main 58 428,9 10,1 408,6 4491

Our correlation analysis made it possible to estab-
lish a high degree of direct dependence of the disorders
of iron, calcium and phosphorus metabolism with de-
creasing paratharmon content in blood, which proves
the interrelation of calcium and phosphorus metabolism
with hemosiderosis of parathyroid glands. Thus a re-
verse correlation was found between intact parathyroid
hormone (PTH) and Serum iron (r = —0.584), which in-
dicates that the variables PTH and Serum iron are in-
versely proportional to each other. A special feature
was a simultaneous increase in the level of calcitonin in
the blood - a functional parathyroid hormone antagonist
(Table 2). Osteosclerosis which indicates calcitonin
overproduction in combination with osteoporosis is
characteristic of bone anomalies in B-thalassemia [14,
21].

The revealed metabolic disturbances developing
in patients with homozygous B - thalassemia from an
early age are accompanied by a regular wash out of cal-
cium from bone tissue with a high risk of deposition of
it in liquid biological medium and in tissue structures.
This initiates the pathogenesis of "stone diseases", 0s-
teoarthropathies, including temporomandibular joint
disorder and is the metabolic basis of the formation and

progression of cranio-dental anomalies typical for f -
thalassemia.

The study found that in all patients with  — tha-
lassemia major the blood levels of osteopontin and os-
teocalcin were 2.2 times higher (p <0.001) than in the
control and comparative groups. At the same time, the
content of bone proteins in the blood that increases with
age evidently has a compensatory character. However,
this activation is clearly insufficient to neutralize the
developing metabolic disorders, taking into account the
crystallopathic nature of the polymorbid incidence of
patients with homozygous B-thalassemia.

The increase in the tissue presence of calcium can
create an increasing gradient of its concentration, which
contributes to the penetration of this element into the
cells. Overload of intracellular calcium directly triggers
the mechanisms of apoptosis and can activate systemi-
cally acting mechanisms of inflammation [3, 4, 6, 8, 9,
10, 20]. Taking into account the above, the obtained
data on studying the features of mineral metabolism in
patients with B - thalassemia were compared with the
results of the study with some parameters of the cyto-
kine status (Table 3).



_Lm
EESL Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #5(33), 2018

7
Table 3.
Parameters of pro- and anti-inflammatory cytokines metabolism in the examined groups
Std. : 95% .
N Mean Error ConfidencelntervalforMean F Sig
LowerBound | UpperBound

main - 3-5 7 1,20 0,27 0,54 1,86
main - 6-12 23 1,71 0,17 1,35 2,07
main - 13-17 15 2,28 0,27 1,70 2,86 | 39,788
main - 17-35 13 2,21 0,25 1,67 2,74
comparison 17 38 11 15 60 ,000

11-2 con-trol 16 ,34 ,08 ,16 ,52
main - 3-5 7 6,76 1,99 1,89 11,62 | 13
main - 6-12 23 10,25 0,93 8,32 12,18 16,7
main - 13-17 15 9,52 1,17 7,00 12,04
main - 17-35 13 9,09 1,12 6,65 11,53
comparison 17 2,63 ,81 ,90 4,35
control 16 2,29 73 73 3,86
main - 3-5 7 12,49 4,58 1,28 23,69 | 1,558
main - 6-12 23 13,44 1,49 10,36 16,53

11-10 main -13-17 15 19,56 3,32 12,45 26,67 210
main - 17-35 13 14,28 1,82 10,32 18,25 '
comparison 17 6,02 1,51 2,82 9,22
control 16 6,09 1,46 2,98 9,19
main - 3-5 7 1,44 0,36 0,57 2,31 | 4,230
main - 6-12 23 1,79 0,15 1,49 2,09
main - 13-17 15 2,36 0,22 1,88 2,84

TNFa main - 17-35 13 2,49 0,23 2,00 2,99 ,009

comparison 17 ,65 17 ,30 1,01
control 16 ,59 ,15 27 ,92

Studies have also established a marked increase
with age with pronounced activation of pro-inflamma-
tory cytokines - TNFa, 116, 1110 in homozygous pa-
tients. Thus, the level of TNFa in the 1st age group is
2.4 times (p <0.05) more than in the control group and
2.2 times higher than in the comparative group (pl
<0.05). In the 3 age group, the TNFa level was 4 times
(p <0.001) more than in the control group and 3.3 times
(p <0.001) times higher than in the comparative group.

Correlation with increasing iron overload (Table

1), showing a prooxidant effect and directly triggering
cascade mechanisms of inflammation, was also con-
firmed by a high degree of direct dependence of the in-
creasing level of pro-inflammatory cytokines on the dy-
namics of the increase in hepcidin, the main link be-
tween iron metabolism and systemically acting
mechanisms of inflammation. For example, 112 posi-
tively correlates with hepcidin (p = 0,284; p = 0,031)



Lim
8 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #5(33), 2018 EESL

40

3,04

0 T
3-5

6-12

13-17 18-35

Fig.1. Dynamics of cytokine 112 v in dependence on age
in patients with g-thalassemia.

Attention was paid to the simultaneous increase
with age of the main anti-inflammatory cytokine 112
(Table 3).

In the youngest age group, the mean 112 level was
1.20 + 0.27, which is 3.6 times (p <0.001) higher than
in the control group. In the second age group, the mean
112 score was 1.71 £ 0.17, which is 5.1 times (p <0.001)
more than in the control group. In the group of patients
aged 13-17 years, the mean 112 was within the range of
2.28 £ 0.27, which is 6.8 (p <0.001) times higher than
in the healthy group. In the group of persons 17 years
and above, the average value of 112 was 2.21 + 0.25.
This is 6.5 times (p <0.001) more than in the control
group.

Obviously, the predominance of the anti-inflam-
matory component in activated cytokine cascades con-
tributes to the demarcation of local inflammatory pro-
cesses, including in the oral cavity, being the most im-
portant factor in the continuation of life in the whole
homozygous patients with p-thalassemia under multi-
factorial metabolic disorders.

Conclusions:

1. Patients with p-thalassemia suffer from an in-
creased accumulation of glands with age, despite che-
lation therapy.

2. The violation of iron metabolism is accompa-
nied by a progressive violation of calcium phosphorus
metabolism with a significant (p <0.001) decrease in
the level of calcium with a high content of phosphorus
in the blood. Considering the reliably low level of par-
athyroid hormone (p <0.001), the established metabolic
disturbances can be associated with parathyroid gland
involvement by hemosideraosis.

3. In homozygous patients with - thalassemia,
cytokine imbalance with pronounced activation of pro
and anti-inflammatory factors - TNFa, 116, 1110, and 112

- increases with age. The predominance of 112 activity
should be considered as a prognostically favorable fac-
tor in the development and progress of dental and gen-
eral pathology.
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PLAUKSTAS PAMATNES TRAUMATISKO BOJAJUMU MAGNETISKAS REZONANSES UN
DATORTOMOGRAFIJAS DIAGNOSTIKAS EFEKTIVITATES SALIDZINAJUMS

WRIST TRAUMATIC DAMAGE - MAGNETIC RESONANCE AND CT SCAN DIAGNOSTICS
EFFICIENCY COMPARISON

Abstract

Introduction: Each year in Latvia the number of patients who have been injured after a sports competition, a
direct hits and attacks, or vehicle accidents has been diagnosed with wrist traumas. Early and accurate diagnostics
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have big influence on the treatment and rehabilitation tactics, reduce the amount and frequency of complications,
and shorten the time in the hospital.

Aim: To compare the effectiveness of magnetic resonance and computed tomography diagnostics in the case
of traumatic injury of the wrist. Using scientific articles, medical textbooks, atlases and statistics, compare the
effectiveness of magnetic resonance imaging and computer tomography in various traumatic lesions and find out
which method is more effective.

Materials and methods: Literature review and analysis. Studies and articles published between January 1990
and December 2017. The textbooks published in the time period between January 2007 and December 2017.

Results: In the case of os schapoideum fractures, computed tomography has a higher specificity, but the mag-
netic resonance - higher accuracy and better PPV and NPV. The sensitivity of both methods is the same. Both
methods are effective in detecting other lesions at the os schapoideum, but false positives results in MRI diagnos-
tics are possible. Triangular fibrocartilage complex lesions in computed tomography with contrast have a higher
specificity, but magnetic resonance sensitivity, which sometimes manifests itself as hyperdiagnostics. MRI is an
unambiguously effective method for diagnosing DISI and VISI, as it gives a presentation of both the presence of
bone dislocation and the changes in the ligaments. In the cases of wrist dislocations - CT is preferable because it
allow the identification of the bone positioning in three planes and demonstrate the dislocation with 3D CT recon-
structed images. CT is also a better method for identifying os schapoideum complications. In other bone lesions,
computer tomography showed itself to be an effective and quick method for early diagnostics

Conclusion: Magnetic resonance does not have a clear benefit for the diagnosis of wrist injuries. Computed
tomography is a better method for os schapoideum complications, other carpal bone fractures and cases of wrist
dislocations.

Key words: wrist, bones, ligaments, fractures, tears, computed tomography, magnetic resonance

Atslegas vardi: plaukstas pamatne, kauli, saites, liizumi, plisumi, datortomografija, magnetiska rezonanse

all carpal fractures, while os hamatum, os pisiforme, 0s
lunatum, os capitatum, os trapezium and os trape-
zoideum trauma cases are rare [Table 3]. Carpal insta-
bility is widespread among young and middle-aged
people. Although almost 30% of all traumatic injuries
suffer from wrist instability, epidemiological data for
carpal instability are not available [43]. Studies con-
ducted by Dobyn et al. show that 10% of all carpal in-
juries are based on instability [49]. There is no clear
connection between carpal instability and other trauma,
and there are no signs of morbidity [55]. Almost a quar-
ter of these injuries are not diagnosed or reported in a
timely manner, which can delay the diagnosis and sub-
sequently lead to worse results and treatment outcomes
[47].

INTRUDUCTION

Frequency of carpal fractures in adults using Ed-
inburgh epidemiological data about fractures from Sep-
tember 2010 to August 2011 show that carpal fractures
are relatively frequent and are 2,8% of all fractures with
morbidity of 37,5 / 10° people per year [Table 1 and 2]
[8]. Data for the last 60 years does not particularly vary
and this prevalence of fractures fluctuates between 2%
and 3% of all the fractures [9, 12]. The average age of
the patients varies from 35 to 40 years, and there is a
predominance for men. Falls from a standing height ac-
count for almost two thirds of all injuries, other types
of injuries include sports injuries (9,5%) [56], direct
beatings or assaults and road accidents [22, 25]. Con-
stantly documenting that os scaphideum and os tri-
quetrium bone fractures account for more than 90% of

Table 1.
Epidemiology of Fractures Treated in a 1-Year
% of all Mid-age Patient % | Patient %
Fractures fracture n/100000/per year [years] with age with age % men/woman
types >65 >80
194 2.8 37.5 38 7.7 15 64/36
Table 2.
Epidemiology of Fractures Treated in a 1-Year Period. Age and Gender
g 5 o| &
] > iy g = g g . %_ c?) % @
5 | 28| g |sy88 £5| <&
O S22 | £ | RS |38 8 ©
& = =18
Men 16-35 |87 |54 |958 |4.6 0 35,6% sport, falls 33,3%
Men 36-64 32 (28 | 279 |125 |0 62,5% falls, 12,5% vehicle accident
Men >64 6 11 | 1565 |0 0 100% % falls
Woman 16-35 |19 |3 201 | O 0 84.2% falls, 5.3% sport
Woman 36-64 |41 |31 |339 |98 0 falls 87,8%, sport 4,9%
Woman >64 9 05 | 155 |111 | O 88,9% falls, 11,1% direct hits and attacks
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Table 3.
Bone fracture incidence
Rockwood and Green's Fractures
Gaebler et al [16] in Adults [8]

0s scaphideum [%] 68.2 72.7

os triquetrum [%] 18.3 22.7

0s trapezium [%] 4.3 <1

os lunatum [%] 3.9 -

0s capitatum [%] 1.9 -

0s hamatum [%] 1.7 2.1

os pisiforme [%] 1.3 1.6

os trapezoid [%] 0.4 -

STUDY MATERIALS AND METHODS

Method of investigation: Review and analysis of
literature.

Study materials: Existing scientific articles and
clinical reports in databases Pubmed, ScienceDi-
rect, Cochrane, DynaMed Plus and Scopus. Existing
textbooks on visualization, traumatology and anatomy
in databases Wiley-Blackwell and ClinicalKey.

Period of publication of studies and articles: from
January 1990 to December 2017.

Period of publication of textbooks: from January
2007 to December 2017.

Keywords: carpal, bones, ligaments, fractures, fis-
sures, CT scan, MRI.

Assessment of relevant publications: number of
patients; diagnostic image sensitivity, specificity and
accuracy; advantages and disadvantages of the image
diagnostic methods.

RESULTS OF THE STUDY

Diagnosis of fractures in os scaphoideum is
proven by a combination of clinical history, objective
examination and evaluation of radiography. However,
trauma cannot be detected for up to 30-40% of patients
in the assessment and patient study with standard X-
rays and therefore are classified as suspected fractures
[4, 17]. According to the recommendations of the
American Radiological College, patients suspected
with os schapoideum fractures and negative X-rays
should undergo an early MRI scan to determine an im-
mediate diagnostic diagnosis [5]. According to the new
German interdisciplinary recommendations S3 based
on evidence, it is nevertheless recommended to use CT
in this case. These experts claim that CT is better than
MRI because it has better spatial resolution to show the
presence of fractures and better diagnostic specificity
(> 95%, in contrast to 80-90%, respectively) [52]. De-
spite the fact that negative X-ray images are negative in
determining bone fractures, both CT and MRI are cost-
effective in reducing both costs and morbidity [28].
Gregory et al. analysing 47 patients with suspected
bone fractures using 2-week radiographs and / or MRI
as the reference standard, CT showed a sensitivity of
94,4% and a 100% specificity with a negative predic-
tive value of 96,8% and a positive predictive value and
100% [20]. It was proven that CT is also useful for in-
vestigating other carpal fractures. In a study of 28 pa-
tients with a possible fracture, who underwent CT, 36%
of patients were diagnosed with distal radius or other

wrist fractures [60]. Stevenson et al. made a retrospec-
tive analysis of 84 patients suspected of fractures, who
underwent CT for 14 days after trauma. Fifty-four
scans were normal. Of the 30 abnormal scan data, the
authors found that 7% were hidden fractures, 18% were
other hidden fractures (triquetrum, capitatum, luna-
tum), and 5% were distal radius fractures. In total, about
one third of the CT data suspected in hidden fractures
revealed other carpal injuries. Orthopedic Imaging A
Practical Approach stresses out that the tomography
proved to be very effective and right now CT is the
chosen method. This method was equally useful for
assessing the healing of cracks and post-traumatic
complications, especially if the radiographs were not
convincing [19]. In 2005, Temple et al compared CT
and simple X-ray images (images of 11 cadavers with
fractures were compared). As a result, the sensitivity of
the method to determine the fracture = 100%, the sen-
sitivity to determine if the fracture was moved > 1 mm
= 50%, the specificity for determining whether the
crack changed > 1 mm = 89% [57]. But one study
showed that for fractures with dislocation CT has a low
positive predictive value (PPV = 13%), indicating that
many of the positive results of this test are false posi-
tives. Sensivity was 72%, specificity 80%, accuracy
80% and NPV 98%. Nguyen et al in a study with 118
patients suspected of fractures and normal or doubtful
X-rays performed CT scans and found 26 fractures. 3
scaphoid fractures were found with CT in 6 patients
with doubtful primary radiography. 23 scaphoid frac-
tures were detected by CT in 102 patients with X-ray.
If a fracture is suspected, the MRI is considered to be
the best method, although some institutions have lim-
ited access to it, and there are contradictions in eco-
nomic efficiency. In one study, an MRI scan was per-
formed within 72 hours after injury in 32 patients with
suspected fractures, and the sensitivity of MRI and
specificity were found to be 100%, potentially saving $
7,200 per 100,000 of population, avoiding unnecessary
immobilization and testing [18]. In another randomized
controlled trial, 84 patients with suspected fractures
were included to have an early MRI and to discharge
patients without damage or a standard reassessment at
the clinic 10-14 days after injury [45]. They found no
difference between the two groups in terms of average
cost, pain, patient satisfaction. Although MRI is the
most successful secondary diagnostic image method, it
was found that PPV is only 88% [Table 4] - Ring and
Lozano-Calderon [48] performed analysis to determine
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the diagnostic properties of various secondary visuali-
zation methods that were used to assess the presence of
hidden fractures.

Table 4.
Ring D, Lozano-Calderon S. Imaging for suspected scaphoid fracture
Sensivity [%] Specificity [%] Accuracy [%] PPV [%] NPV [%]
CT(n=8) 94 96 98 75 99
MRI (n =22) 98 99 96 88 00

As a result, the NPV of MRI was 88%, which
means that approximately 12% of patients suspected of
scaphoid fractures undergo MRI, and the result is inter-
preted as a fracture when it was not actually a fracture.
In 2012, MRI analysis performed on healthy people
also showed a possible false positive MRI scan with be-
nign anomalies diagnosed by some radiologists [11]. In
this study, it was concluded that MRI is not a suitable
standard to verify that patients with suspected fractures
actually do have fractures. Khalid et al in their own
study included 611 patients with possible clinical dam-
age and normal X-ray images, MRI was performed
within 2 weeks after trauma. 269 patients had no carpal

injuries, 272 had acute bone lesions (including fractures
of os schapoideum), 23 had acute soft tissue lesions,
and 47 showed other carpalar pathologies [30]. Another
predicted cohort study that again used 6-week radio-
graphs as a standard showed that CT and MRI were
comparable diagnostic measures to determine the true
cases of fractures where fractures were only suspected.
As aresult, CT has 76% PPV compared to 54% of MRI
[36]. In the meta-analysis of Yin et al included 41 dif-
ferent studies with a total of 1826 patients, they showed
sensitivity and specificity of CT are 93% and 99%, re-
spectively; and accordingly 96% and 99% for MRI [Ta-
ble 5] [63].

Table 5.
Yin Z.G., Zhang J.B., Kan S.L., et al. Diagnosing suspected scaphoid fractures: A systematic review and meta-
analysis
Sensivity [%] Specificity [%]
CT 99
MR 99

Mallee, W. et al. in the perspective 2011 study
[36] compared the results of CT and MRI in 40 patients
with suspected bone fractures and negative primary ra-
diography showed following result: MRI sensitivity =
67%, specificity = 89%, accuracy = 85%. CT sensitiv-
ity = 67%, specificity = 96%, accuracy = 91%. Im-
portant complications of bone fracture are avascular ne-
crosis (up to 13% of cases), partial avascular necrosis
and absence of growth, which can occur if the fracture
has not been seen or treatment was insufficient (up to
18% of cases) [31]. Therefore, early and final detection
of a fracture is necessary. Although MRI is used to di-
agnose avascular necrosis of the bone, it has not been
established that it is better than CT to assess the incom-
patibility of the fracture, wrong union [38, 41]. In one
of the studies non-unionof os schapoideum and AVN
CT diagnostics with a 100% specificity was recorded,
but with a sensitivity of 60% and an accuracy of 74%
[54]. CT is also cheaper and more affordable in many
centers. Os scaphoideum avascular necrosis usually oc-
curs 3-6 months after injury, when the affected frag-
ment showed an increased density. Since conventional
radiography sometimes cannot demonstrate this, it is
recommended to use CT scans as a valuable aid. Pa-
tients with delayed unionor non-unionare more suscep-
tible to osteonecrosis, although sometimes despite this
spontaneous recovery may occur. Depending on the
stage of the disease, CT can see subcondular sclerosis
and cyst formation, then collapse and, at the end, sec-
ondary osteoarthritis [31]. MRI with intravenous con-
trast is used in an early diagnostic process to assess the
viability of the proximal fragment. It is considered non-

viable if the hypo intense signal is distributed in the af-
fected area in the T1 sequences and there is no improve-
ment after administration of gadolinium [2].

If the previous X-rays of os pisiforme did not show
pathology, but the patient still had a clinical suspicion
of Fleege os pisiforme fracture, colleagues emphasized
that CT scanning is the chosen method of early diagno-
sis [13].

Both CT and MRI are used if missed Os hamatum
fractures are suspected [29], now on a regular basis CT
with sagittal reformation are made for wrist axial parts.
Scheufler et al reported a sensitivity of 71% for con-
ventional X-rays, however CT showed 100% sensitiv-
ity [51]. Although MRI is not indicated in the evalua-
tion of patients suspected of this fracture, this may be
useful if the initial normal X-ray and CT scan did not
reveal this trauma [19]. If the doctor has a convincing
suspicion of os hamatum damage, despite the usual ra-
diographic findings, the next choice for testing is com-
puted tomography [3].

Computed tomography and magnetic resonance
methods are used for hidden Os capitatum fractures [1,
10]. But Calandruccio and Duncan [7] reported isolated
o0s capitatum fractures in patients whose initial X-ray
images were considered normal. The treatment was de-
layed until the fracture was diagnosed with MRI. In re-
sult, for these fractures the advantage is for MR, in or-
der to more accurately and quickly confirm the hidden
fracture.

Os trapezoideum fractures associated with another
fracture in one third of cases. In most cases, without a
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dislocation, but if so, then it can occur in both direc-
tions. Diagnosis of CT and MRI is required in more
than 80% of cases [27]. A simple X-ray is often not
enough and CT diagnostics is preferable for the final
diagnosis [40].

Os trapezium fracture occurs in connection with a
fracture or dislocation of the os hamatum [26]. If there
is a suspicion of a fracture, but a X-ray is not enough to
prove it, a CT scan can quickly confirm the diagnosis
and give advice for further tactics. [14]

CT will provide the most accurate information
about os lunatum fractures, as well as all changes in os-
teonecrosis, which may differ from the primary fracture
or secondary fracture associated with bone fragmenta-
tion. Since X-rays can often be completely normal and
only CT can detect a thin linear fracture. As well as CT
scanning is preferred for crushed bones [15]. MRI
demonstrates anomalies in bone structure showing a re-
duced signal intensity associated with T1sequences im-
ages [19].

Os lunatum avascular necrosis (Kienbock’s dis-
ease) is often caused by wrist traumas, such as brittle
fracture that can be manifested as os lunatum cessation
of blood supply. Although the traditional classification
of Lichtman was developed on the basis of X-rays and
MRI and was useful in planning treatment [14], CT can
help in early diagnosis [34]. But, in particular, the MRI
evaluation will be useful in assessing the progression of
the disease. Having T1 sequences images Kienbock’s
disease os lunatum must be uniformly dark (at low sig-
nal intensity), but in case of a fracture the signal will be
heterogeneous [39] and if in the early stages of the dis-
ease the usual X-rays are normal, then the T1 sequence
MRI can detect low intensity of the signal throughout
the bone. In turn, the T2 sequence MRI correlates with
predictions evaluating the increase in signal intensity,
which is directly proportional to the vascular system
process [6].

Right now if there is clinically strong suspicion of
os triquetrum fracture, and there are no signs of fracture
with normal X-rays or they are doubtful, CT is the cho-
sen diagnostic method [19, 37]. Secondary imaging
methods are often not needed, since primary CT is the
preferred method for os triquetrum fractures. Bone
transverse fracture is diagnosed as part of the perilunar
dislocation, occurring in 12-25% of cases [33, 61]. CT
is the best way to determine the size of the detached
fragment and the degree of damage, which will affect
the use of a conservative or surgical approach [40].
MRI is used in cases where fracture uniondoes not de-
velop and there is a suspicion of simultaneous scapho-
lunate or lunotriquetral ligament rupture [46].

In triangular fibrocartilage complex damage CT
with contrast gives us sensitivity: 92% and specificity:
94% [2]. Contrast tomography CT — for the third type
round defect near ulna fovea and for the fourth type —
big defect near shoulder joint was a high specificity and
a positive predictive value for the detection of a rupture.
Specificity and positive prognostic values were respec-
tively 90% and 89% for types 3 and 100% and 100%
for type 4, respectively, while sensitivity was 35% for
type 3 and 22% for type 4 [23]. CT arthrography is very
sensitive to the determination of the central rupture of

TFCC, but is not accurate for determining peripheral
ruptures [14]. Many asymptomatic wrists have a posi-
tive MRI detection [14]. In the radial joint, TFCC is in-
serted into the hyaline cartilage, and not into the cortex;
which results in an average signal intensity represent-
ing the cartilage between the radial cortex of low inten-
sity and the intensity of low intensity signals. The radial
hyaline cartilage should not be mistakenly interpreted
as a rupture. Areas in which the increased intensity of
the signal on the hyaline cartilage surface can be distin-
guished from the rupture, because they do not have
high-signal MRI images with contrast medium such as
T2 [2]. Image appearance of TFCC MRI is a hypo-
dynamic disk in all sequences. However, the radial at-
tachment of TFCC often shows the intensity of the sig-
nal from medium to high, which can be a potential error
[59, 64]. The MRI results are variable with respect to
the location of the TFCC ruptures. Sensitivity to central
defects is 91%, radial defects - from 86% to 100%, and
ulnar defects - from 25% to 50% [44]. Metaanalysis
from 0.5 to 1.5 Tesla MRI, conducted in 410 patients
tested for TFCC rupture, showed sensitivity, specificity
and accuracy of 83%, 80%, and 81%, respectively,
compared with arthroscopy [24]. New magnets with a
higher resolution, 3.0 Tesla magnet improved TFCC
rupture detection, with sensitivity and specificity that
were approaching 86% and 100% respectively. Mag-
netic resonance is more susceptible to the discovery of
TFCC, but it results in a number of false positive results
due to microperforation occurring in 7% to 35% of the
population [35]. MRI arthrography improves sensitiv-
ity - sensitivity: 96%, specificity: 100% [2]

Perilunate dislocation is the most common form of
carpal dislocation and includes a traumatic spectrum
that can include ligament injuries, as well as bone frac-
tures. The literature shows that from 16 to 25% of the
perilunate dislocation was initially ignored [21]. CT is
mandatory for assessing the full extent of bone injuries.
This must be done urgently, taking into account the risk
of lunate avascular necrosis [31]. Similarly, the dislo-
cation can be identified by evaluating arc Il formed by
0s schapoideum, os lunatum and os triquetrum distal
bulging surface changes. Dislocation can also be effec-
tively demonstrated in CT, in particular, in 3D CT re-
constructed images [19].

DISI (Lig. Scapholunatum injury) is a condition in
which os lunatum unusually tilts in relation to the ra-
dius. This instability is the result of the interruption or
weakening of the scapholunatum ligament. The method
of computed tomography is used instead of radiography
to assess the bone mutual relationship [62]. MRI is used
more often for more accurate evaluation of lig. Scapho-
lunatum. Usual MRI studies on magnets of 1.5 Tesla
show that sensitivity varies from 50% to 93%, specific-
ity from 86% to 100%, and accuracy from 77% to 87%
[58]. Hobby et al. carried out meta-analysis in which
the use of 0.5-1.5 Tesla MRI was used to detect inner
ligament ruptures. Six studies about lig. Scapholuna-
tum rupture diagnostics in 159 patients showed MRI
sensitivity, specificity and accuracy of 70, 90, 85%,
respectively, compared with arthroscopy [24].

Two studies about VISI (Lig. Lunotriquetrum in-
jury) showed that MRI is not a measure to be trusted
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when diagnosing the integrity of lig. Lunotriquetrum.
From a number of cases, using arthroscopy as a gold
standard, MRI showed a general 50% sensitivity, 100%
specificity and 80% accuracy [50] and sensitivity 52%,
specificity 46% accuracy 49% [53]. Similarly, in six
studies of lig. Lunotriquetrum rupture assessment in
142 patients with MRI, sensitivity, specificity, and ac-
curacy were identified at 56%, 91%, and 82%, respec-
tively, relative to arthroscopy [24]. Another experi-
mental use of 3.0 Tesla MRI improved susceptibility to
ligg. Scapholunatum and Lunotriquetrum ruptures, by
89% and 82% respectively [35]. Compared with MRI,
CT arthrography allows get increased spatial resolu-
tion, reduced artifacts movement and can be diagnosed

with an accuracy of > 95% for inner ligaments and
TFCC ruptures [32].

Carpal traumas. Summary.

Based on the results of the studies in Table 6, it
can be concluded that the sensitivity of computer to-
mography ranges from 67 to 100 percent, specificity
from 96 to 100 percent, accuracy from 80 to 98, PPV
from 13 to 100 percent, and NPV from 96.8 to 99. In
contrast, the sensitivity of magnetic resonance ranges
from 67 to 100 percent, specificity from 89 to 100 per-
cent, accuracy from 85 to 100, PPV from 54 to 88 per-
cent, and NPV 100.

Table 6.
Os schapoideum fractures
Schmitt Gregory | Dias | Temple | Gaebler Ring un Lozano- Mallee Yin
Calderon

CT | MR CT CT CT MR CT MR CT | MR | CT | MR
g
2 80-
= 95 90 94,4 72 100 100 94 98 67 | 67 | 93 | 96
g
wn
S
2
8 100 80 100 96 99 96 | 89 | 99 | 99
'S
S
w
S
>
& 80 98 96 91 | 85
5
<
S
> 100 13 75 88 76 | 54
[a W
o
S
> 96,8 98 99 100
o
=z

Table 7 clearly shows that literature and research
data prefer computed tomography as an accurate and
convenient diagnostic method for other carpal bones.
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Table 7.
Other carpal bone fractures
CT | MR Comments
Os pisiforme + Fleege and colleagues say that CT Sﬁg; S|s an optional method for early diag-
: Scheufler et al reported 100% sensitivity of CT and prefer
Os hamatum v MRI if negative CT and positive symptomatic
Os capitatum - + Calandruccio un Duncan prefer MRI for isolated os capitatum fracture

Os trapezoideum | + | +/-

Mordechai (Principles and Practice of Wrist Surgery) prefer CT, but CT and

MRI are equally effective

Os trapezium + - Azar - Campbell's Operative Orthopaedics gives CT an advantage
Os lunatum + - Freeland et al recommend CT for multiple bone fractures
Kienbock’a o | 4 CT for early diagnosis

slimiba MRI will be useful for disease progression rate

Os triquetrum + | +-

CT for fragment size and damage grade rating
MRI - when the fracture is not developed and there is a suspicion of ligament

damage

According to the results of the studies listed in Ta-
ble 8, it can be concluded that the sensitivity of com-
puted tomography varies from 22 to 92 percent, speci-
ficity from 90 to 100 percent, PPV from 89 to 100 per-
cent. On the other hand, the sensitivity of the MRI is 83
to 96 percent, the specificity is 80 to 100 percent, and
the accuracy is 81. In case of VISI and DISI CT scan
can only give an idea of the bone mutual relationship,
an accurate diagnosis requires MRI conclusion about

the state of carpal ligaments. From the literature and re-
search data, it can be concluded that for DISI diagnos-
tics with MRI the sensitivity of the method is from 50
to 93 percent, specificity from 86 to 100 and accuracy
from 77 to 87 [Table 9]. VISI diagnostics with MRI
shows sensitivity from 50 to 82 percent, specificity
from 46 to 100 and accuracy from 49 to 95. But CT in
Lee’s study shows a better accuracy of 95% [Table 10].

Table 8.
TFCC damage diagnostics
Bille B Hisao Hobby Magee Ran;jla et
CT CT MR
With With MR MR With
contrast contrast contrast
Sensivity
[%] 92 22-35 83 86 96
Specificity 94 90-100 80 100 100
[%]
Accuracy
[%] 81
PPV [%] 89-100
Damages 05-15 Many false positive results due to micro
Notes type 3 and X ! perforations, occurring in 7% to 35% of
Tesla MR .
4 the population
Table 9.
DISI MRI diagnostics
Rominger Hobby
Sensivity [%] 50-93 70
Specificity [%] 86-100 90
Accuracy [%] 77-87 85
Table 10.
VISI diagnostics
Rominger Hobby Schweitzer Magee Lee
MR MR MR MR CT With contrast
Sensivity [%] 50 56 52 82
Specificity [%] 100 91 46
Accuracy [%] 80 82 49 95
Notes 0,5-1,5Tesla MR 3.0 Tesla MR
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CONCLUSIONS

In the case of os schapoideum fractures, computed
tomography has a higher specificity, but the accuracy
of magnetic resonance, PPV and NPV are better. The
sensitivity of both methods is the same. Both methods
are effective in detecting other injuries in os schap-
oideum fracture clinics, but MRI results can be false
positive. In turn, CT is the best method for detecting os
schapoideum complications. Computed tomography
has proven to be an effective and rapid method of early
diagnosis with other carpal fractures. In cases of Trian-
gular fibrocartilage complex injuries computed tomog-
raphy with contrast has a higher specificity, but MRI
has higher sensitivity, which is sometimes manifested
in hyperdiagnosis. In cases of carpal dislocations CT is
preferable because it allows to identify the mutual rela-
tionship of the bones in three axis and to prove disloca-
tion using 3D-reconstructive CT images. MRI is an un-
ambiguously effective method for diagnosing DISI and
VISI, as it gives an idea about the presence of bone dis-
location, as well as changes in ligaments.
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Apmiox Cepeiit Bonooumuposuu

HAYKOBUIL CNiBPOOIMHUK

AV «lucmumym meouunoi padionocii im. C. I1. I'pucop’'eea HAMH Yxpainu»
Cyxina Onena Mukonaisna

OOKMOp MeOUUHUX HAYK, Rpoghecop, 20108HULL HAYKOBULL CRIBPOOIMHUK

AV «lucmumym meouunoi padionoeii im. C. I1. I'pucop’eea HAMH Yxpainu»
Cmapenvkuii Bikmop Ilemposuu

O00KMOP MEOUUHUX HAYK, CMAPWULL HAYKOBUIL CRIGPOOIMHUK

Y «Incmumym meouunoi padionoeii im. C. I1. I'pueop’esa HAMH Yxpainuy

METHOD OF CHRONOMODULATED RADIOCHEMOTHERAPY MODE IN PATIENTS WITH
LOCALLY ADVANCED HEAD AND NECK CANCER
METO/JUKA XPOHOMO/YJbOBAHOI PAJIOXIMIOTEPAIIL Y XBOPHUX HA MICIIEBO-
MOLIUPEHUM PAK I'OJIOBH TA LIUi

Summary: The efficacy and toxicity of the developed method of chronomodulated radiochemotherapy with
5-fluorouracil in hypofractional mode was studied. The method showed an increase in the objective response of
the tumor to treatment in comparison with classical radiotherapy from 57,2 % to 77 % (p = 0,035). The two-year
survival rate was 46,2 + 8,3 % versus 25,7 + 7,4 % in the group of independent radiation therapy (p = 0,034). The
increase in toxicity did not significantly affect the course of treatment.

Key words: head and neck cancer, chronomodulated therapy, hypofractionation, chemoradiation treatment,
radiation toxicity.

Anoranist: [locnijpkeHo e(peKTHBHICT Ta MEPEHOCHMICTh PO3POOJIEHOT0 METOAY XPOHOMOIYJIbOBAHOT
panioximiorepartii 3 5-¢hTopypanniom B pexumi rinodpakuionyBaHHs 1034. Tak y MOPIBHIHHI 3 KIIACHYHOIO MPO-
MEHEBOIO TEPaITi€l0 METO/T TOKa3aB ITiABUIIECHHs 00’ €KTHBHOI BiIOBI I MyXJIMHU Ha JiKyBaHHA 3 57,2 % mo 77 %
(p = 0,035). [IBopiuHa BU>KMBaHICTh IIpH LIbOMY ckiiaia 46,2+8,3 % npotu 25,7+7,4 % B rpymi caMoCTiiHOT 1Ipo-
MeHeBoi Teparii (p = 0,034). [ligBUIeHAS TOKCHYHOCTI CYTTEBO HE BIUTMBAJIO Ha XiJI JIIKYBAaHHS.

Knrouosi crosa: pax eonosu ma wiui, XpoHoMoOy1bo8ana mepanis, 2inOQpaKyionys8ants, Ximionpomerese

JKYB8AHHA, NPOMEHEB8A MOKCUYHICMb.

IMocranoBka mnpoOiaemu. Pak romoBu Ta mwui
(PT'LLI) 3aiimae 5-6 MicIie y CBITi 3a MOLIMPEHICTIO ce-
pel  3JIOSKICHMX  HOBOYTBOPEHb Ta  ILOPIYHO
peectpyerbest Ounbir Hixk 500 000 HOBUX BHIIAJIKIB 3a-
xBoproBaHHs [15]. He nuBnsauch Ha Te, MmO cepemHii
BiK XBOPHX TpaJuLiifHO CTaHOBUTH 60 POKiB, B OCTaHHI
POKH 3pOCTa€ JoIsl XBOpHUX BikoM Bix 20 10 45 poku.
Hasxains, 60% xBopux na PI'll sk B Ykpaini, Ta i B
CBITI IOYMHAIOTH JIIKYBaHHS BJKE Ha MiCIIEBO-TIOLIHPE-
HUX CTaJisIX 3aXBoproBaHH: [4, 13], Ta He3BaxkarOuu Ha
OCTaHHI JOCSATHEHHS OHKOJOTII y 50 - 60% mnarieHTiB 3
MICIIEeBO-TIOIINPEHUMHE (HOPMaMH PaKy OpraHiB TOJIOBU
1 mwi MyXJIHA PpeUINBYE B HAHOMIDKYI 2 POKH MiCI
3akiHueHHs JikyBaHHs [3, 5]. Came ToMy MeTa JiKy-
BaHHS IIMX XBOPHUX TOJISITAE B PAAUKAIBHIN emiMiHaIii
MyXJIMHHOTO BOTHUINA, MIATPUMII i 30€peXeHH] IKOCTi
XKWUTTS, TMPO(QITAKTHKA PO3BHTKY PEIMIUBIB 3aXBO-
PIOBaHHSL.

[Tpn BU3HAYEHHI ONTUMAJILHOTO TEPATIEBTHYHOTO
MiAXOy JI0 BEJCHHS XBOPUX IUIOCKOKIITHHHUM PTTII
CTae SICHO, 1110 KOJKEH 3 HUX M€ NEeBHI OOMEXEHHS 1 He
Ma€ 3HAYHUX MepeBar B MOPiBHAHHI 3 iHmmmu [ 12, 14].

Tak, npu pamukaabHOMY XIpypriduHOMY JiKyBaHHI
IMOBIpPHICTh JIOKaJIbHO-PETiIOHAPHOTO PEHUAMBY 1/a00
BiIJaJICHOTO MeTacTa3yBaHHs y XBOPHX 13 3aIyLIeHUM
PT'II ogHakoBa 3 Takowo Micias KOHCEPBATHBHOI Te-
pamii, are 06'eMHi 1 TPyZOMICTKI omeparliii TATHYTh 3a
co00¥0 rpy0i PyHKIIIOHAIEHI TOPYIICHHS i KOCMETHYHI
neeKTH, M0 Mae HEeTaTHBHI HACHIJKH Ta MOTpedye
JIOBrOTPHBAJIOl COMAaTHYHOI Ta IICHXOJIOTIYHOI pe-
aGimiTamii [2, 11].

Ananiz ocranHix mnyoOuaikanii. IlpoBeneHHs
noJiximMioTepanii B caMOCTIHHOMY PEXHMi JI03BOJISIE
JOCATTH perpecii myxnuHu 61emr Hix Ha 50 % Bif mep-
BHHHOTO po3Mipy, a 10 30 % BumangkiB W TMOBHOI
Bignosizi. [IpoTe, mpu Takux Xopomux Ge3mocepeaHix
pe3yibTaTax MOKPALTUTH TOKA3HHUK I’ STUPIYHOT BHKH-
BaHOCTI XBOpHX He BraeThes [10].

CamocTiliHa AuUCTaHIiiHA MPOMEHeBa Teparis B
peXMMax  KiIacH4yHoro  (TpaguuiidHOro)  (hpak-
uionysanss (60-70 I'p B 30-35 ¢pakuiii 3a 6-7 THXKHIB)
3a3BU4ail BAKOPUCTOBYETHCS MPH JIIKYBaHHI HaLlIEHTIB
3 HEBEJIMKOIO IyXJIMHOIO, OOMEXEHOIO CIM30B0OI0 000-
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nonkoro (T1-T2) 3 xopommMu pe3yabTaTaMHi OCTaTOY-
HOTO BHJIiKyBaHHS 10 60-90%. OaHak iHBa3is B M'30B1
1 KICTKOBI TKAHWHH HABITh IMyXJIMHAMU MaJIMX PO3MIpiB
MIPU3BOAMTE 0 MEHII 33/I0BITBHUX PE3yIbTATIB i 3HU-
JKy€e BIPOTimHICTH ycmimHoro nikyBaHHA 1o 50-70%
MIPY 3aCTOCYBaHHI KJIACHYHOI NPOMEHeBOi Tepamii [7,
9.

BunisienHs1 HeBMpilleHUX paHille YacTHH 3a-
rajbHoi mpo6jemu. HeBnadi JiKyBaHHS Ialli€eHTIB 3
MICLIEBO-TIOIIMPEHNM IUIOCKOKJIITHHHHM pakoM TIo-
JOBU 1 mmmMi TMicias ONPOMIHEHHS B CaMOCTIHHOMY
BapiaHTi JTUKTYIOTH JIOLUIBHICTE 3aCTOCYBAaHHS KpiM
MoOIU(IKOBAaHUX PEKUMIB OIIPOMiHEHHS XiMiOTepareB-
TUYHUX TIpemnapariB. Ane moTpiOHO BiA3HAYHTH, IO
HEe3Ba)KaI0UHM HA OYEBHIIHY €PEKTHUBHICTH XiMiOTIpoMe-
HEBOTO JIKYBaHHS CIIiJi KOHCTaTyBaTH, 1[0 BOHO YacTO
HETIPUITHATHE 111 XBopuX crapmie 70 pokiB abo mis
oci0 3 BaXKAMH CYIOYTHIMH 3aXBOPIOBAHHSIMH
(6mm3pko 30% mamieHTiB 3 MiCIIEBO-TIOIMIMPEHUMHU
CTazissMu 3axBoploBanHs) [6, 8]. ToMy nocuth akry-
AIPHUM BHIUIAAE MPOJIOBXKECHHS IMOLIYKY ONTHMAJb-
HOTO pajioceHCcHO1TI3aTopa Ta PexKUMIB HOTro 3aCTOCY-
BaHHs, M0 MiJCHIIOE paianiiiHO-IHAYKOBaHY 3aru-
0eb MyXJITMHHAX KITITHH, 1 IPOSABIIIE MPH HBOMY Mary
TOKCHYHICTb.

OmHMM 3 METOAIB 3HIKCHHS TOKCHYHOCTI Ta
miABUIICHHS e(eKTUBHOCTI TPOMEHEeBOi Teparii Ta
ximioTepamii € MiTalITOBYBaHHS Yacy OMpPOMiHEHHS
Ta BBEJICHHS CEHCHOLTI3aTOPIB 0 MHUPKAIHUX PUTMIB
HOPMAJIbHUX TKaHUH Ta TyxJauHH. Ll 0coOaMBOCTI
YCIIIIHO BUKOPHUCTOBYIOTbCS NpPHU JIIKyBaHHI paKy
reHiTaiii Ta npsmoi kuiku B kimiHimi Y «IHCTHTYT
menuuHoi papiosorii im. C. I1. T'purop’eBay HAMH
Ykpainu, o CHiTKaao Hac J0 MPOBEIACHHSI XPOHOMO-
JyJbOBaHOI pajioxiMioTepamii MpHU IUIOCKOKIJIITHH-
HOMY paKy OpraHiB TOJIOBH Ta mmui [1].

Mera pocaimkennsi: OuiHUTH e(EKTUBHICTD
XpOHOMOJYJIbOBAHOI pajgoximioreparii 3 5-¢ropypa-
UIOM Y peXuMi Tino(QpakmioHyBaHHS  JIO3U
ONIPOMIHEHHS B acIIeKTi JIOKAJIbHOTO KOHTPOJIIO, BHXKH-
BaHOCTI 1 MPOMEHEBOT TOKCHIHOCTI IIPH JTIKyBaHHI XBO-
pHX Ha MICIEBO-TIOMIMPEHUH IUIOCKOKIITUHHUN pak
TOJIOBH 1 IIHi.

Marepiaan Ta Mmeroau. B pamkax nociimkeHHs
MaLi€HTH JOCITITHOT Ta IPYITH TIOPIBHSIHHS OTPUMYBAIIH
TPUBHMIpPHY KOH(GOPMHY IIPOMEHEBY Tepamilo Ha
JHIHHOMY ITPHUCKOpPIOBadi 3 eHeprieto GpoToHiB 6 MeB.
B nocnigniii rpymi (39 narieHTiB) JiKyBaHHS TPOBOIM-
JOCh B XPOHOMOJYJIbOBAHOMY pEXHMI Tinodpak-
IIIOHYBaHHS JI03M OIIPOMIHEHHS 3 XiMiOMOAN(iKai€ero
5-¢ropypanmiiom o i30CO/] 60-70 I'p (ITaTenT Ha Ko-
pucHy Mojenb «Crocid xemompomMeHeBoi Tepartii
MICIIEBO-TIOIINPEHOTO paKy ropTtani» Nel104194, Brose-
tedp Nel, 12.01.2016). B rpyni mopiBusHHS (35
MAIli€HTIB) TMPOBOIWIACH CAMOCTiHA MJMCTaHIlIHA
MpOMEHeBa Tepamiss B KIACHYHOMY pexumi ¢pak-
nionyBanHus fo03u 10 COJL 60-70 I'p. Ilpu HemocTaTHin
e(eKTHBHOCTI MPOBEAEHOI Tepamii MoJaNbIIe JiKy-
BaHHs BIAIIOBIJIHO 10 HAsSBHUX IIOKA3iB Ta COLUaJbHO-
MeIUYHHUX (aKTOpiB BKIIOYAIO XipyprivuHe JIIKyBaHHS

a00 mamiaTUBHY Tojiximiorepariro. IIpoTsroM Jiky-
BaHHS MPOBOIMIACH POQiTaKTHKa Ta KOPEKIIis Heba-
YKaHWX SIBUII BIATIOBIAHO IO CTAHAAPTIB, MPUHHATHX B
AY «lacturyr memuanoi paxmiomorii im. C. I1. I'pu-
rop’eBay HAMH Vkpainn. Ominka Ge3mocepenHpoi
BIANOBiNI Ha JIKyBaHHS MPOBOJWIACH HAa OCHOBI
OTJISTy Ta METOJIB Bi3yamizalil MyXJIMHHOTO BOTHHIIA
(KT, MPT) 3a nonomoroto kpurepiisB RECIST v.1.1.
CTyniHb TSDKKOCTI paHHIX 1 MI3HIX YCKJIaJHEHb 3/10pO-
BUX TKaHWH, T'€MATOJOTIYHY TOKCHYHICTH OIIHIOBAJIN
BianoBigHO 10 mkamu Common Terminology Criteria
for Adverse Events (CTCAE v. 5.0, 2018 pix).

OTtpumasi gaHi 00po0IIeHi B CTATUCTHYHOMY TIPO-
rpaMHOMY 3a0e3neueHHi Statistica Bepcii 12 3 Bukopu-
CTaHHAM HEMAapaMETPUYHUX METOMIB JUIi MaJHx
BHOipok. TakoX BHBUANace 3arajbHa OJHOpiYHA Ta
JBOpiYHA BIDKMBaHICTH 3a MmeTomoM Karuman-Metiepa
Ta TabnuIe acy XUTTA. OTpuUMaHi pe3yiabpTaTH OyiIu
MOPIBHSIHI Ha MiACTaBi KPUTEPiO IMPaBAOIOAIOHOCTI
JIOT-paHK, P-KPUTEPIil0 3HAYYHNIOCTI CTATHCTUYHUX
BiIMIiHHOCTEH. J{JIs1 BU3HAYCHHS BipOTIIHOCTI OTpHMa-
HUX JaHUX BHUKOPHUCTOBYBAJIM TOYHHH KpHUTEpii
dimepa. B ycix Bunankax BiAMIHHICTh BBaXKaJlM CTa-
TUCTHYIHO IocToBipHOIO Tipn p < 0,05.

Pe3ysabTaTH Ta iX 00roBopenHsi. 3riTHO OTpUMa-
HUX JaHUX TpH JIIKyBaHHI XBOPHUX HAa MiCI[EBO-TIOMIH-
PeHUI INIOCKOKIIITHHHNAHN PaK TOJI0BH Ta Wi XPOHOMO-
OyJdbOBaHA padioxXiMioTepamis 3 3aCTOCYBaHHSIM 5S-
¢dTopypanmty y MOpiBHSIHHI 3 CAMOCTIHHOIO IIpOMEHe-
BOIO TEPAITI€I0 B PEIKUMI KIIACHYHOTO (PpaKI[iOHyBaHHS
JI03U ONPOMIHEHHSI 3HAYHO IIJIBUIYE YAaCTOTY IO3M-
TUBHOI BIJTOBIfl Ha JiKyBaHHsS. Tak, 4acTOTa MOBHOT
Ta YaCTKOBOI BIAMOBI/II MyXJIMHU Ha JIKYBaHHS y XBO-
PHX, 1110 OTPUMYBAJIM CAMOCTIIHY IPOMEHEBY TepaIlito
cknana 57,2 % nportu 77 % 1pu 3aCTOCYBaHHI PeXKUMY
rinogpakmioHyBaHHs A03U 3 XiMioMomudikarieno 5-
¢ropypauriom (p = 0,035). B Toii ke yac, crabimizaris
Ta MPOTPECYBaHHS XBOPOOHU y IPyIi XpOHOMOIYJIEOBa-
Hoi pamioximiorepamii ckiamm 20,5 % Tta 2,5 % npotn
37,1 % T1a 5,7 % y rpynmi mopiBHAHHS BiJIIOBiTHO.

[Toxa3sHUKY BIKUBAHOCTI € HaHOUMBII 00’ €KTHB-
HUMU KPHUTEPISIMU OLIIHKU €()eKTUBHOCTI JIOCIIiKyBa-
HUX METOJMIB BIUIMBY Ha 3JIOsIKiCHI myxiuHd. Of-
HOpiYHa Ta JBOPiYHA BIXKMBAHICTB B JaHiil poboTi po-
3paxoByBaiacsi MmerogoM Kamnan-Meiiepa. Otpumani
HaMU JIaHHI CBiT4aTh, [0 OJTHOPiYHA BHYKUBAHICTD JI0-
CTOBIDHO BHIIA B TIpymi XPOHOMOJYJIbOBaHOL
panioximiorepanii — 66,7+7,6 % nporu 37,1£8,1 %
IIpY caMOCTilHI#i npoMeHesiit Tepamnii (p = 0,005). Tak
€aMo i MOKa3HUK JABOPIYHOI BIDKUBAHOCTI B HOCIITHIH
rpymni OyB 3HayHO BUILIM 1 ckiaB 46,2+8.3 % mpotn
25,7+7,4 % B xouTponbHii (p = 0,034). He MmeHm Bax-
JIMBAM IIOKA3HHWK, SK MeJiaHa BIKHMBAHOCTI B J10-
cmimHil rpyni ckaaB 17,5+3,6 micsamis npotu 10,8+0,6
B rpymi nopiBasSHHES (p = 0,001), 1m0 TakoX CBiTYNUTH
PO CTATHCTHUYHO JOCTOBIPHE MiJBHIIECHHS e€(heKTHB-
HOCTI JIIKyBaHHI ITpH BUKOPUCTAHHI pO3pOOICHOTO Me-
TOJY.

I'padiyHO KyMyNsTHBHA NPONOpPLIHHA BHXH-
BaHicTh 3a MeTo/10M Kamnan-Meiiepa npezcraBiieHa Ha
puc. 1
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Pucynox 1 - Kymynamuena nponopyiiina gusicusanicms 3a memooom Kannan-Meiiepa y 0ocnioniti epyni ma
2pYni NOPIGHAHHS.

TakuM YMHOM, TOKpAIEHHS TOKa3HUKIB BH)KHBa-
HOCTI B IOCJiIHIH TPYII HIMOBIPHO IOB’s13aHE 31 3HAYHO
KpalluM JIOKaJbHO-PEriOHAPHUM KOHTpOJEM HIK B
rpyni MOPIBHSHHS Ta LUTOCTATHYHOIO JI€0 S-pTOpy-
panmia Ha ypaxkeHi JiMQaTHuHI BY3/IH Ta BifgaieHl
CyOKJTIHIYHI MeTacTa3H.

Kriniyaa kapTHHA TPOMEHEBHX YIIKOHKEHb CIIH-
30BO1 00O0JIOHKH 1 M'SIKMX TKAHWH IIOPOXHUHH POTA, HO-
COTJIOTKH Ta POTOTJIOTKH Y XBOpHUX OyJia pi3HOMaHITHa.
Bona nposBiisiiacs BiJy KCEpOCTOMHH /10 €pO3ii CIIN30-
BUX O0OJOHOK. SIK BimoMo, XiMiomlpemapaTd 3HaYHO
MOTIPIIYIOTh TEYil0 TPOMEHEBUX PEAKIii, Ta MOXYTh
BUKJIMKATH JOJATKOBI CIeU]iyHi Ui KOHKPETHOTO
npemnapaTy TOKCHYHI posBH. ToMy HaMH Takox OyIo
JIOCITI/HPKEHO BIUIMB MPOMEHEBOTO Ta XiMiOTpOMEHe-
BOTO JIIKyBaHHS Ha 3arajibHi yCKIIaJ{HEHHS, TaKi sK Hy-
JloTa, OJIF0OBOTA, 3arajbHa cIaOKiCTh, BTpaTa MacH Tijia

outeir 10% Bix mouatrky JikyBaHHs. Takox OyJ0
OIIIHEHO INeMAaTOJIOTIYHY TOKCHYHICTh B JOCHITHIN Ta
KOHTPOJIBbHIN Tpymax.

Ciig BpaxoByBaTH, 10 BBEACHHS S-PTOpypaIiIy
BiZIOYBaJIOCK B XPOHOMOJYJIbOBAaHOMY  PEXHUMI
BIZITIOBIZIHO 710 aKTHBHOCTI (PepPMEHTY THUMIIUIATCUH-
TEeTa3u, TOOTO B BEUiPHBO-HIYHUH Yac, 110 MaJI0 3HAYHO
3HM3HUTH BIUIMB JTAaHOTO IIperapary Ha CIH30Bi 000-
JIOHKH B 30Hi OTIPOMIHCHHS.

Y KOXHOTO XBOPOTO, 1[0 OTPHMYBaB IIPOMEHEBY
TEepariio, CIOCTEPITaIiCh PO3BUTOK ITPOMEHEBOTO MYy-
KO3UTY Ta IEPMAaTUTy PI3HUX CTYIIEHIB, MO 0OYMOB-
JIEHO IiJBEJECHHSIM BHUCOKHMX J[03 JO OCHOBHOI'O OCe-
penky Ta mimdorysnis mui (i30COJL 60-70 I'p), mio
HEMHHYYE BEJIC 10 3HAYHOT'O OIPOMIHEHHSI OTOYYIOYHX
CIM30BUX Ta MIKipU. PO3MOMIN TSIKKOCTI TPOSBIB IUX
MIPOMEHEBHX PEaKIlii mpeacTaBiIeHo B Tadm. 1.

Tabmuis 1
HebGasxani siBunia. [lpomMmeHeBa TOKCHUHICTB.
Xpogon.ml.lynbosgna IIpomenesa Tepamis,
[Ipomenena panioximioTepamis, _
. _ n=35
TOKCHYHICTD n=239
a0c. % aoc. %
Myxko3ut 1-2 cT. 25 64,1 26 74,3
Myxko3ut 3-4 cT. 14 35,9 9 25,7
Pazowm: 39 100,0 35 100,0
Hepmarur 1-2 cT. 36 92,3 33 94,3
Hepmatut 3-4 cr. 3 1,7 2 5,7
Paszom: 39 100,0 35 100,0
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Sk BUIHO 3 Ta0NWIN, B TPy 3 3aCTOCYBaHHSIM
XPOHOMOJYNBOBAHOTO  BBEAEHHA  S-(hropypanuiy
piBeHp MYKO3HWTIB 3 CTymeHo ckmaB 359 % y
TIOPIBHAHHI 3 CAMOCTIHHOIO IMPOMEHEBOIO TEpAaIi€ro —
25,7 % (p =0,17). Crig TakoX BiIMITHTH, IO Y XBOPHUX
000X TPyH HE 3apEeCTPOBAHO PO3BUTOK IIPOMEHEBOTO
MYKO3UTy 4 cTyneHro. BIUIMB XpOHOMOAYJIHOBAHOTO
BBEJICHHA S-(TOpypaunmily Ta pexumy rinoppak-
I[IOHYBaHHSI Ha PO3BUTOK MPOMEHEBOTO JEPMATUTY €
CTaTHCTHYHO MAJIO3HAYYIMM, TOMY XBOpi yCIX Ipyn
NOTPeOyIOTh OAHAKOBOTO MiAXOAY N0 NpO]iTaKTUKH
KO>KHHMX PEaKIii.

Maifke y TOJOBHHH XBOPHX CIIOCTEpIraBcsi po-
3BUTOK KcepocTomii — y 48,7 % mnamieHTiB mepmroi
rpymu 12 'y 40 % manientiB apyroi rpynu. Takox,
3rigHo  TabnWili, B TPYyHmi XPOHOMOIYJIHOBaHOI
pamioximioTeparmii He BiAMIiYaloch JOCTOBIPHOTO
30UIBIIEHHA YacTOTH PO3BUTKY IOPYLICHHS CMaKky —
51,3% nporu 48,6% B rpyIni MOPIBHSIHHS.

OxpiM 1BOTO, 3aCTOCYBaHHS XiMioMonudikaTtopa
5-¢Topypaumyi B XpOHOMOJYJIbOBAHOMY PEXKHMi He
MPU3BEIIO 10 30UIBIICHHS YaCTOTH 3arajbHUX YCKIIal-
HCHb, TAKHX SIK HYI0Ta, OJIOBOTA, 3arajibHa CJIa0KiCTh,
BTpaTa Mac Tina 6inpmr 10% Bin moYaTKy JIKyBaHHS.
Tak, BBeeHHs S-propypamiy He BIUTMBAJIO Ha PO3BH-
TOK 3aranbHoi cnabkocti —23,1% npotu 17,1% y rpymi
nopiBasSHAEA (p = 0,26). [Toka3HUKH PO3BUTKY HYIOTH,
ONMIOBOTH Ta BTPaTH MacH Tilla TaKo)XX HE IEPEBH-
IIyBalX TaKi caMi NP CaMOCTIHIA TpOMEHeBiit Te-
pamii. Ili ycknanHeHHs He NOTpeOyBaiu TEPMiHOBOI
rocritajizamii Ta KOperyBalHMCh MLUISXOM 3acTOCY-
BaHHs 3BUYAIHOI CYyNPOBIHOT Tepartii.

I'emaTosI0T1YHI 3MiHA BUHUKAIOTH BHACITIIOK TIPO-
rpecyBaHHsS XBOPOOH, IPOMEHEBOTO JIKYBaHHS Ta 3a-
CTOCYBaHHS XiMIOTepaneBTHYHUX 3aco0iB. AHaiizy-
I0YM OTPUMaHI JaHi MOYKHA KOHCTATyBaTH, 1[0 B TPYIIi
3 3aCTOCYBaHHSIM S5-()TOpypalyiIy 4acToTa PO3BHTKY
anemii Oimpme Ha 9,4% Bix Tpymn mNOPiBHAHHS
(p =0,0525). B rpymi XxpoHOMOAYIILOBaHOT paioXiMio-
Teparii yacToTa JeHKOMNeHii 1 cTymeHro, Mo He Imiis-
ra€ MEIUKaMECHTO3HIM KOpEKIlii Ta MepepuBy B JiKy-
BaHHi, ckiana 20,5% mipotu 5,7 % B KOHTPOJIBHIH IpyTI
(p = 0,03). Takox y MaIi€eHTiB, M0 OTPUMYBaIH 5-()TO-
pypammn y 5,1 % Bumagkax 3apeecTpoBaHO JEHKO-
TNeHito 2-3 CTyNeHto, 1110 MoTpedyBao NepepBH B JIKYy-
BaHHI BiJ 3 10 5 OHIB Ta MEAMKAMEHTO3HOTO KOpEry-
BaHHs yckiagHeHHs. lllogo TpomOGonmToneHii, To B
JIOCIIiIHIH rpymi 3apeecTpoBaHo 5,1% BHUNaaKiB IPOTH
2,9% y xonTponbHii (p = 0,27). Bonu He BIutMBaiu Ha
JKyBaJIBHUH Tpoliec 1 He moTpeOyBanu crenudigyHol
Tepartii.

BucHoBkn Ta npomno3muuii. TakuM uuHOM, 3a-
CTOCYBaHHS CXEMH XpPOHOMOYIbOBAHOI pajioxiMioTe-
pami 3 5-pTpypammioM B pexumi rimogpak-
I[IOHyBaHHSA [IO3M OIPOMIHEHHA TIPH JIIKyBaHHI
MiCIIEBO-TIOIIMPEHOTO TUNIOCKOKITITHHHOTO PaKy TOJIOBU
Ta mui goctoBipHO (p < 0,05) migBHUIY€E BIKUBaHICTh
XBOPHUX Ta MOJIMIIYE MOKA3HUKH JIOKAIBLHO-pErioHap-
HOTO KOHTPOJIO NPH HE3HAYHOMY 30iJbLICHI MOKa3-
HHKIB TOKCHYHOCTI JIIKYBaHHsI, IEPEBaXKHO 3a IeMaTo-
JIOTTYHUMHM TTOKa3HUKaMH, 110 HE CYTTEBO BIUIMBAE Ha
XiJ1 JIIKyBaHHS Ta HOro pe3yiapraT. HU3bKI MOKa3sHUKH
TOKCHUYHOCTI JJO3BOJISIIOTH 3aCTOCOBYBATH LIEH METO[

TIpH JIIKYBaHHI XBOPHUX 31 3HMKEHUM COMAaTHYHUM CTa-
TyCOM, y JITHIX TMAIi€HTiB Ha BiAMIHY BiJ 3acTocy-
BaHHS CXEM 3 3aCTOCYBAHHSIM IHCILIATHHY.
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EFFECT OF PLATELET AUTOPLASMA ON PERIODONTAL TISSUE REGENERATION IN
EXPERIMENTAL PERIODONTITIS ON RATS

Buwneesckan A.A.,

K. M€O. H.

Ooecckuil HAYUOHATLHBII MEOUYUHCKULL YHUBEPCUMEN,

Tocyoapcmeennoe yupescoenue « Mncmumym cmomamono2uy u 4eir0CmHO-1uyesol Xupypeuu
Hayuonanwnoii akademuu meduyurckux nayk Yepaunsiy, 2. Odecca

BJIMSTHUE TPOMBOIIUTAPHOM AYTOILJIA3MBI HA ITPOIIECC PETEHEPAIIMA TKAHEX
IHAPOJOHTA ITPU SKCHEPUMEHTAJIBHOM ITAPOJOHTUTE Y KPBIC

Abstract. One of the advanced technologies in dentistry is the use of platelet autoplasma, which offers a new
approach to tissue regeneration and is a valuable addition to speed healing and recovery.

Objective. To evaluate the regeneration of connective tissue on the gums of quantitative indicators of hyalu-
ronic acid in periodontal tissues in the simulation of periodontitis in rats.

In the experiment on white rats demonstrated a positive effect on platelet autoplasma periodontal tissue, which
is confirmed by the changes of biochemical parameters in biopsy gingiva. The studies revealed that platelet auto-
plasma injection not only alter the enzymatic activity in tissues, but also actively promote the synthesis of hyalu-
ronic acid, which in turn accelerates the metabolism and improves the trophism of the periodontal tissues, and
therefore stimulates the activation of the regeneration processes.

Keywords: platelet autoplasma, hyaluronic acid, gingiva, periodontitis

AHHoTanus. B skcrepuMenTe Ha GenbIX KpbIcax MOKAa3aHO IOJIOKUTENIBHOE BIMSHHE TPOMOOIMTapHON
ayToMJa3Mbl Ha TKaHHU MapOJIOHTA, YTO MOJITBEPXKAECHO N3MEHEHUIMH OMOXHMHUYECKHX MTOKa3aTenel B OHonTarax
JIeCHBI. B pe3ynbpTare npoBeIeHHBIX HCCIIEAOBAaHUN YCTAaHOBJICHO, YTO HHBEKIIUU TPOMOOLIUTAPHOH ayTOILIa3Mbl
HE TOJIFKO U3MEHAIOT epMEHTATUBHYIO aKTHBHOCTH B TKAHSX, HO TAKXKE CIIOCOOCTBYIOT aKTUBHOMY CHHTE3Y T'H-
AITyPOHOBOW KHCIJIOTHI, YTO B CBOIO OYepeab YCKOPsieT 0OMEHHbIE POLIECCH M YIyUIIaeT TPOPHUKY TKaHEeH mapo-
JIOHTa, a CIe0BATEeIbHO CTUMYIMPYET aKTUBALUIO IIPOLIECCOB PErEHEpaLUu.

Kniouesvie cnosa: mpomboyumapuas aymoniasma, 2UaiypoHosas KUCIoma, 0ecHd, napooOHmMum.
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OnHOM M3 MPOTPECCUBHBIX TEXHOJIOTHHA B CTOMAa-
TOJOTUH SIBJISICTCS IIPUMEHEHHE TPOMOOIMTapHOMH
ayTOIUIa3MBbl, KOTOPas IIpeIaraeT HOBBIM MOJX0 K pe-
TeHEepaIuy TKaHEeH U SIBISIETCS IIEHHBIM JIOTIOJTHCHHEM
JUISL yCKOPEHNUS 32)KUBJICHHS X BOCCTAHOBIICHUS. TpoM-
OonpTapHas ayroruiazMa Oe3omacHa, Tak Kak HCIOJIb-
3YyIOTCSl COOCTBEHHBIE PECYpPCHl OpraHU3Ma - MUHH-
MaJIbHOE KOJINYECTBO COOCTBEHHOI KpOBM NalMeHTa
MOZBEpraeTcs UeHTPU(YTUPOBAHHUIO, BCIEACTBHE YEro
COJICPKUT (paKTOPBI pocTa, CIIOCOOCTBYIOIIHE pereHe-
patuu TKaneit [1-4].

[Ipouecc pereHepauuu NpencTaBiIseT Cco0Oi
CJIOXHBIA MEXAaHU3M, XapaKTEPU3YIOLUICS YETBIPbMS
pa3HBIMH (hazaMu: TeMOCTa3, BOCHalICHHe, poindepa-
mus u pemopenupoBanue. [IpommudepatnBHas dasa
BKITIOYAeT B ce0s1 (hopMUpoBaHHE KPOBEHOCHBIX COCY-
JIOB DHJOTEIHATBHBIMHI KJICTKAMU M KOCTHBIA CHHTE3
0CTe007aCTOB. DTH COOBITHA KOOPAUHHUPYIOTCS MEX-
KJIETOYHBIM B3aMMOJEHCTBHEM M (aKTOpaMu poCTa,
BBIJICJICHHBIMH PA3IMUHBIMU TUIIAMU KJIETOK. J[aHHBIE
JUTEpaTyphl MOTYEPKHUBAIOT HEOOXOIUMOCTH JOMOJ-
HUTETBbHBIX HCCIICNOBAaHUN, HAIIPABICHHBIX HAa H3yde-
HHE TPOMOOLUTAPHON ayTOIUIa3Mbl, U ee (HU3MO0JIOTHU-
4ecKoil ponu B pereHepauuu [5-7]. OnHuM U3 nokasa-
TeNei pereHepanny TKaHEH, BIMAIOMNM Ha (QyHKINH
ME’KKJIETOYHOTO BEIIECTBA COCMHUTENBbHON TKaHH SB-
JSIeTCsl THAypOHOBasi KUCIOTa. | MamypoHOBas KHC-
JI0Ta BEIpaOOTHIBAETCS €CTECTBEHHBIM 00pa3oM B 00IIb-
IIMHCTBE KJIETOK 4YeN0oBedecKoro opraHmsma. C BO3-
pacToM CIOCOOHOCTH K pereHepanny CHUKAeTCsl, KaK U
CIOCOOHOCTh CHHTE3MPOBATh THATYPOHOBYIO KHUCIIOTY
U TIepecTaeT yIOBICTBOPSITH NOTPEOHOCTH OpTraHU3Ma
[8].

Heab ucciaenoBanus. OEHUTH IPOLIECC pEreHe-
panuMu COEAMHUTENBHON TKaHM AECHBI MO KOJIMYe-
CTBEHHOMY TIIOKa3aTeJII0 THAlypOHOBOH KHCIOTHI B
TKaHsIX ITapOIOHTA TP MOJEIMPOBAHNH TAPOIOHTHTA
Y KpBIC.

Marepuanbl m MeToabl. [IpoBeneHI dKCTIEpH-
MEHTaJIbHbIE ¥ Ta00PAaTOPHBIE HCCIICOBAHUS.

DKcrnepuMeHT nposenieH B BuBapuu ['Y «MHcTu-
TyT ctomatonorud HAMH Ykpaussn».

Buoxummnueckue HccleloBaHMA B TOMOTEHaTax
JIECHBI KpBIC BBITIOJIHEHB! B JTa0OPAaTOPUH OHOXMMHUHU
otaena 6uorexHosoruu I'Y «VMHCTUTYT CTOMATONOTHH
HAMH VYxkpauns» (3aB. 1a6. — 1.6.H., c.H.c. O.A. Ma-
KapeHKo).

B skcniepumente ucnonb3oBaHo 30 GenbIX KpbIC
nuHUN Buctap cragHOro passeneHusi, 4-X MECSIMHOrO
BO3pacta, 000ero Imoiia, KOTOPHIE COAEPXKAIUCh Ha
CTaH/IapPTHOM ITHII[EBOM PAlIOHE BUBAPHSL.

[lepByto rpymniy coOCTaBHIM HHTAKTHBIE KPBICHI
(n=10, 5 caMIOB ¥ 5 caMOK), HAXOJSILIKECS HA CTaH-
JTApPTHOM paIiOHE BHBAPHSL.

Kpbicam BTOpOH rpynmsl MOAEIUPOBAIM MAPO-
JIOHTUT IIyTEM BBEJICHUS B PAIIMOH ITUTAHUS [IEPEOKIC-
JICHHOTO TIO/ICOJTHEYHOTO Macjia B T€UYEHHE 2-X Mecs-
1eB («mepekucHas» mojenb, =10, 5 camioB u 5 ca-
MoOK) [9,10].

Kpsicam Tpetbeit (onbiTHOH, N=10, 5 camioB u 5
CaMOK) TPYMIIbI OCJIE MOJEITUPOBAHHS NAPOJAOHTHUTA,
JIBXK/IbI, C MHTEPBAJIOM B 7 JTHEH BBOAMIM TPOMOOIIH-

TapHYIO ayTOIUIa3My, [0 IEPEXOAHON CKIaiKe B 00ma-
CTH PE3L0B U MOJIIPOB BEPXHEH M HIKHEHW 4YeItocTen
(3-5 uabekmumii) B mo3e 0,3-0,6 M1 B 3aBHCUMOCTH OT
KOJIMYECTBA MOIyYCHHON MOCIE HEHTPUYTHPOBAHUS
mra3Mel. J{7s TOJMy4eHHs TPOMOOIMTApHOH ayTo-
IUIA3MBl y KPBIC IPOU3BOIMIN 3200p KPOBH B KOJHYE-
CTBe 2 MJI U3 BeH XBocTa. KpoBb coOupaiy B mpoOupky
¢ 0,2 M1 pactBopa renapusa. [IpoGupky ycraHaBmIu-
Banu B ueHTpudyry PC-6. LlenTpudyruposaiu Ha cko-
poctu 1000 06./MuH. B TeueHue 5 MunyT. [losrydeHHy10
(pakIyIo MIa3Mbl U3 MPOOUPKK OTOMPATIH MHCYJINHO-
BBIM ILTIPUIIOM.

JKMBOTHBIM NEpBOM U BTOPOM I'pyNIl aHAJIOTUYHO
BBOAWIH B TOM ke 06beme 0,9 % pacteop NaCl.

Bo Bcex Tpex rpymnmax >KHBOTHbBIE OBLIHM pa3je-
JICHBI Ha 2 paBHBIE TOATPYHIIHI (a 1 6). JKUBOTHBIX MO~
rpynn la, 2a u 3a BBIBOOWIM U3 SKCIEPUMEHTA Cpasy
WJIN Ha CIIEAYIONINH ICHb TOCIIE TIOCIICIHETO BBEICHNUS
¢wu3. pactBopa win mnasmel. Kpeicam nonrpynm 16, 26
1 36 MpOBOMIIN 3BTaHA3MIO Yepe3 3 HeAeH Mmocie Ho-
CJICZIHETO BBEICHUS.

JKMBOTHBIX BBIBOJUIIY U3 SKCIIEPUMEHTA MO THO-
MIEHTAJIOBBIM HapKo30M (20 MI/KTr) MyTeM TOTaJbHOTO
KpPOBOITyCKaHHsS M3 CepAlna, MNpOM3BOAWIN 3abop
KpOBH, OMONTATOB AECHBI IS JANBHEHIINX OMOXUMH-
YECKUX HCCIICTOBAHUM.

brnoxumuueckuMi MeTOJaMH B HaJl0CaJ0YHOH
XKHUJKOCTH TOMOTEHATOB JECHBI ONPENCIISIN aKTHB-
HOCTb 3nmactassl [11], katanasser [12], coneprkanue Ma-
noHoBoro nuanbiaeruna (MA) [13] u ruanypoHoBOH
KUCIOTHI [14].

[MonyuenHsle 1QpOBBIE JaHHBIE MOJBEPTaIUCH
MaTeMaTH4eCKOl 00paboTKe, KOTOPYIO MPOBOIUIIN Ba-
PHALMOHHO-CTATUCTUUECKMMHU METOAaMH aHajn3a Ha
nepcoHanbHoM komnblotepe IBM  PC B SPSS
SigmaStat 3.0 u StatSoft Statistica 6.0 (2003 r.) mo pe-
koMmeHgarmsm [15].

Pe3yabTaThl Hccjief0OBaHUS M UX 00CYXKIEeHUE.
B Tabimne npencTaBieHbl pe3yiabTaThl ONpPEENICHUs
OMOXMMHYECKHX ITOKa3aTeseil IECHbl y KpBIC C TIepe-
KHCHOHM MOJIETIbIO MapOTOJOHTUTA, TTOMYYABIINX HHb-
EKI[UH TPOMOOIIMTApPHOM ayTOIIa3MBl.

ITo pe3ynbTaTam BUAHO, 4TO B | cpoke y kpwic 3a
HOATPYIIBI OTMEYaeTcs MoBhIIeHne ypoBHI M/JIA (c
14,23+1,33 mmonb/kr o 16,77£0,56 MMOIB/KT), Tak
)K€ TOBBIIIAETCSI aKTUBHOCTD KaTayasbl U JOCTOBEPHO
YBEIIMYHBACTCS COJECPIKaHNE THAITypPOHOBOI KHCIIOTHI
(c 460,0+43,9 mr/kr mo 841,9+£132,2 mr/kr, p<0,05) B
JIECHE TI0 CPaBHEHUIO C TI0KA3aTEeIIIMHU Y KPBIC 2a MO~
rpymmsl (Mozess mapooHTuTa). [pu aTOM rnokasareins
9JIaCTA3HON aKTUBHOCTH B JIECHE HE N3MEHSIETCS.

Bo Il cpoke — uepe3 3 Hepenu mocie BTOPOro BBe-
JICHUsI TPOMOOLIMTapHON ayTOIUIa3MBI — Y KpbIC 30 1o~
Ipynnel OTMedYaeTcs CHWxkeHue ypoBHI MJA (c
14,89+0,93 mmons/kr g0 12,29+0,83 MMOJIB/KT,
p=0,069) B necHe Mo CpaBHEHHIO C IOKA3aTENAMHU Y
KpbIc 20 moArpymmsl (Mojens mnapoioHTuTa). Ilpm
9TOM ypoBeHb M/IA 1 aKTHBHOCTB KaTaja3bl B IECHE Y
kpsIc Bo |l cpoke (30 moarpynma) cTaHOBATCS JOCTO-
BEpHO HIDKE, ueM y KpbIc B | cpoke (3a moarpymma) —
cootBercTBeHHO P<0,001 1 p<0,05 (Tabm.).

ConeprxaHue THATYpOHOH KHCIOTHI BO |l cpoke y
KpPBIC COXpaHSET BBICOKHMH MOKasaTeas 673,7+63,1
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MI/KT 10 cpaBHeHUIO ¢ 447,6£51,3 Mr/kr y kpbic 20
rpymnsl (Mozens napoxonTura), p<0,05. MHbexuon-
HOE BBE/ICHHE TPOMOOLMTapHON ayTOIUIa3MBbl YCHIIH-
BaeT CIOCOOHOCTH BEIPA0ATHIBATH THATYPOHOBYIO KHC-
JOTY B TKaHSAX MapOIOHTa y KpbIC. | HamypoHOBast KHC-
J0Ta JJI1 COEIUHMTEIBHOW TKaHM OOecleunBacT
Tpodudeckyro (QyHKIUIO (TPaHCHOPT BOJXBI, COJEH,
AMHHOKHCIIOT, JINMAAOB U T.J.) IPUIAET COOTBETCTBY-
IOIIMe MEXaHWYEeCKUe CBOWCTBA (YHPYrocTh, Mpod-
HOCTH) M NPUHHMMAET aKTHBHOE Y4acTHe B IPOIECccax
pereHepanmu.

3akJiouenue. B sxcriepruMenTe Ha OembIX KpbIcax
MIOKa3aHO IMOJIOXKUTEIIHHOE BIMSHUE TPOMOOIMTapHOMH
ayTOIUIa3Mbl HA TKAHHU MApOJIOHTA, YTO MOATBEPKICHO
M3MEHEHHAMH OMOXMMHUYECKHX ITOKa3arteneil B Onor-
TaTax JecHBI. B pe3ynbTare MpOBEAECHHBIX HCCIIENI0BA-
HUH YCTAHOBJEHO, YTO HMHBEKIUH TPOMOOIMTapHOI
ayTOIUIa3Mbl HE TOJBKO M3MEHSIOT ()epMEHTATUBHYIO
AKTHBHOCTH B TKaHSX, HO TAKXKe CIIOCOOCTBYIOT aKTHB-
HOMY CUHTE3y T'HaJlypOHOBOM KHUCIOTBI, YTO B CBOIO
oyepenb YCKOpsieT OOMEHHBIE MPOLECCHl U yIy4qlIaeT
TpoHKy TKaHeW MapoJ0OHTa, a CIeJ0BATEIBHO CTUMY-
JMPYET aKTHBAIMIO IIPOLIECCOB PEereHepalny.
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Tabnuma
Brusuue mnasmel |1-PRP Ha GnoxuMudeckue rokasaTenu B JiecHe Kpoic (M+m)
Hccnenyemsle rpynmsl Onactasa, HKaT/kr | MJIA, MMOJIB/KT Karanasa, I'manypoHoBas
MKAT/KT KHCJIOTa, MI/KT
| cpox Il cpok | lcpok | Ilcpox | I cpok I | cpox Il cpok
(a) (6) (a) (6) (a) C&O)K (a) (6)
1. Muraktueie xpeickl + | 0,042+ | 0,042+ | 10,85+ | 10,38+ | 7,67+ | 6,94+ | 455,0+ | 431,0+
HHbEKIUU Gu3. p-pa, 0,002 0,004 1,13 1,08 0,24 0,33 68,5 123,7
n =10 (5+5)
2. Mogens napogontura | 0,063+ | 0,057 + | 14,23+ | 14,89+ | 7,27+ | 583+ | 460,0+ | 447,6 +
+ uHbekuuu Gus. p-pa, 0,004 0,004 1,33 0,93 0,91 0,67 43,9 51,3
n=10 (5+5) P1o< P1o< P12= P1o<
0,005 0,05 0,089 0,02
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3. Mogens napomonTtuta | 0,062+ | 0,052+ | 16,77+ | 12,29+ | 8,90+ | 6,82+ | 8419+ | 673,7=*
+ uabekuuu |-PRP, 0,004 0,005 0,56 0,83 0,98 0,36 132,2 63,1
n=14 (5+5) Piu< Pia< Pos= P< Poa< Pou<
0,01 0,001 0,069 0,05 0,05 0,05
P3.4< P<
0,005 0,001

TI'aneesa P.T., Cmpykoe B.H., /lonckosa E.b., /lonzymkuna I'.B., ACmagveea A.H.

Tensenckuti uHCMumym ycogepuieHCmeo8anus paveli — Puiuai edepanbHo2o 2oCcyo0apCmeenHo2o 0i0-
AHCEMHO20 0OPAZ08ANENLHO0 YUPEHCOCHU OONOTHUMENbHO20 NPOPeccUoHanbHo2o 0bpazosanus «Poccutickas
MeOUYUHCKAA aKademus Henpepbl8HO20 NPodeccuonarbhozo obpasosanuny Munucmepcmea 30pagooxpanenus
Poccuiickoii @edepayuu (IIUYB — unuan @I'EOY 10 PMAHIIO Munsopasa Poccuu), kagpedpa neduampuu
u Heonamonozuu, P®, 2. Ilenza

Tocyoapcmeennoe 6100xcemnoe yupesicoenue 30pagooxparnenus «llenzencrkas obracmuas 0emckasi KuHu-
yeckasn boavnuya um. H.®@. Qunamosar (I'BY3 IIOJKE um. H ®. @uramosa), PP, 2. I[lensa

T'aneesa Pam3susa Tumypuwiogna.

Mecmo pabomvi: [lenzenckuii uncmumym ycosepuleHCmeosanus epayell — uauan gedepanrbHozo 20cyoap-
CMBEHHO20 DI00AHCEMHO20 00PAZ0BAMENBHO20 YUPEHCOeHU OONOIHUMENbHO20 NPOheCcCUOHATIbHO20 00paA308a-
Hus «Poccutickas meouyuncKas akaoemust Henpepvl8HO20 NPOdecCuoHaIbHo20 00pasosanusy Munucmepcemeaa
30pasooxpanernust Poccuiickoti @edepayuu (IIHYB - ¢punuan @I'HEOY JJI10 PMAHIIO Munzdpasa Poccuu),
P, 2. Ilensa.

Yuenas cmenens: kanouoam meouyuncKux Hayx.

Yuenoe 3sanue: doyenm.

Honodcnocms: doyenm xkagpedpvl neduampuu u HEOHAMOL02U.

Cmpykoe Bunnopuiit Heanosuu.

Mecmo pabomvi: [lenzenckuii uncmumym ycosepuleHcmeosanus epayell — uauan gedepanrbHozo 20cyoap-
CMBEHHO20 DI00AHCEMHO20 00PAZ0BAMENBHO20 YUPEHCOeHUs OONOIHUMENbHO20 NPOeCcCUOHATIbHO20 00paA308a-
Hus «Poccutickas meouyuHcKas akaoemust Henpepvl8Ho20 NPogheccuoranrbHo2o oopasoganusy Munucmepcmeaa
30pasooxpanenust Poccuiickoti @edepayuu (IIHYB - ¢punuan @®I'EOY JI10 PMAHIIO Munszopasa Poccuu),
P®, 2. [lensa.

Yuenas cmenenv: ooxmop meouyuncKux Hayx.

Yuenoe 36anue: npogeccop.

Jonicnocmo: 3aeedyrowuti Kagheopou neduampuu u HeOHamoI0UU.

Honckoea Enena bopucosna.

Mecmo pabomuwi: I'ocydapcmeennoe b100xcemnoe yupedicoenue 30pagooxpanenus «llensenckas obracm-

Has demckas knunudeckasn ooarvruya um. H.@. Qunamosay (I'FY3 IHOJKE um. H @. @uramosa),

P®, 2. [lensa.

Yuenas cmenensv: kanouoam meouyuHCKUX HayKx.

Vuenoe 3sanue: nem.

Jloncnocmy: 2acmpo3aHmepoioz NOTUKIUHUKY KOHCYIbMAMUGHo-0uazHocmuyeckou Nel (0na oemeti).
Honzywkuna I'anuna Bukmopoena.

Mecmo pabomvi: [lenzenckuili uncmumym ycosepuieHCmeosanus epavell — guauan ghpedepanbHo2o 2ocyoap-
CMBEHH020 DI00NCEMHO20 0OPA308AMENLHO20 YUPEHCOEHUS OONOIHUMENbHO20 NPOYeCcCUOHATbHO20 00PA308a-
Hust «Poccutickas meduyunckas akademust HenpepbleHO20 NPOPecCUOHANIbHO20 00pasosanusy Munucmepcmea
30pasooxpanenus Poccutickou @edepayuu (IIAYVB - puruan @®IBEOY JJI10 PMAHIIO Munsopasa Poccuu),
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OCTEOMETPUYECKHUE OCOBEHOCTHU U METABOJIN3M KAJIBIIUSA B BUOJIOTHYECKHUX
JKUJIKOCTSX IPU SI3BEHHOM BOJIE3HU IBEHAIIIATUNIEPCTHOM KUIIKHA Y JTETEXA

Annotanusi. C 1enbio N3y4eHNs! COCTOSHHUS KOCTHOM TKaHM y JleTel ¢ SI3BEHHOW OO0JIEe3HBIO JBEHAIATH-
nepctro# kumku (SIB/I1K) npoBoamnmm uccnenoBanne Ha KoMIbIOTepHOM octeoneHcuTomerpe ATX-100 ([Ja-
HHST) METOZIOM KOJIMYECTBEHHOW PEHTI€HOBCKOH abCOpOIMOMETpHH B epu(EepHIECKUX OTAENAX JIyuYeBOH U JIOK-
TeBOH KOCTH. OCTEONICHNHN PA3IUYHON CTETICHU TSDKECTH BBISBICHBI MIPHOIM3UTENBHO Y MTOJOBUHBI 00CIeI0BaH-
HBIX 001bHBIX. KpuTHYecKMHU BO3pacTHEIMHU NepHoAaMu (hopMupoBanus octeoneHnu y neteit ¢ SABJIK sBisercs
Bo3pacT 12-15 et y neBouek u 13-16 neT y ManpunkoB. BeIsBIeHa OTUETIIMBAS 3aBUCUMOCTh MHHEPAIBLHOTO CO-
JIep’KaHusl 1 MUHEPAIbHOHN MIOTHOCTH KOCTHOW TKaHU OT OCOOCHHOCTEH KIMHUYECKOTO TeUeHHsI 3a00JIeBaHMS.
N3ydenne merabonm3Ma Kaidblys B OMONOTHYECKHUX JKUAKOCTAX mokaszaino, 9ro SB/AIIK B ¢a3e obocTpeHus y
JIeTel XapaKTepu3yeTcs MOBBINIEHNEM 3KCKPELIUH KaJIbIMS C IMIIEBAPUTEIbHBIMI COKAMH (CEKPET CIIFOHHBIX JKe-
JIe3, eIy TOYHBIN U AyOoIeHABHBIN COK), HanboJliee BeIpakeHHbIE y AeTel ¢ octeonenuei |1-111 crenenu.

Kniouegvie crosa: azeennas 6onesnv 08eHa0YamunepCmuol KUK, 0emu, OeHCUMOMEempus, 0CMeoneHus,
buonocunecKue HCUOKOCIU, MemadoIUM Kaibyus.

Galeeva R.T., Strukov V.1., Donskova E.B., Dolgushkina G.V., 5. Astafeva A.N.
Penza Institute for Further Training of Physicians - Branch Campus of the Federal State Budgetary Educa-
tional Institution of Further Professional Education «Russian Medical Academy of Continuing Professional Edu-
cation» of the Ministry of Healthcare of the Russian Federation (PIFTPh — of the FSBEI FPE RMACPE MOH
Russia), Russian Federation, Penza city.
State-Funded Health Institution Penza Regional Children’s Hospital named after N.F. Filatov, Russian Fed-
eration, Penza city.

OSTEOMETRIC SPECIAL CHARACTERISTICS AND CALCIUM METABOLISM IN
BIOLOGICAL FLUIDS DURING PEPTIC ULCER DISEASE OF THE DUODENUM OF CHILDREN
Annotation. In order to explore the state of bone tissue among the children with peptic ulcer disease of the
duodenum (PUDD) there was a research on computerized osteodensitometry DXT-100 (Denmark) by the method
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of quantitative X-Ray absorptiometry in distal radius and ulna bone. Osteopenias of different severity were de-
tected nearly among half of the examined patients. Critical age periods of formation of osteopenia among children
with PUDD are 12-15 years old for girls and 13-16 years old for boys. A distinct dependence of the mineral content
and mineral density of bone tissue on the characteristics of the clinical course of the disease was revealed. The
research of calcium metabolism in biological fluids has shown that PUDD in the attack phase among children is
characterized by increase in calcium excretion with digestive juice (salivary secretions, gastric acid and duodenal
juice), franker among children with osteopenia of I1-111 degree.

Kew words: peptic ulcer disease of the duodenum, children, densitometry, osteopenia, biological fluids, cal-

cium metabolism.

OCTEOMETPUYECKHUE OCOBEHOCTU U METABOJIN3M KAJIBIIUS B
BUOJOTNMYECKUX KUJAKOCTSIX TP SA3BEHHOWM BOJIE3HU
JBEHAJIMATUIIEPCTHOM KUIIIKW ¥V TETEN

AKTYyaJbHOCTB. SI3BeHHass O0JIe3HB — XpOHHMYE-
CKO€ MHUKIMYECKH MpoTeKaromee 3a00ieBaHme, XapakK-
TepU3YIOIIeecs S3B00OPa30BAHUEM B KEIYIKE H /HIIN
JIBEHAIIATATICPCTHONH KHIIKE, a Takxke (pexe) — B
nocTOyIbOapHbIX OT/AeNax. B aHrios3puHOI nuTepa-
Type 3KBUBAJICHTOM POCCHHCKOTO TEPMHHA «I3BEHHAs
6one3Hb» SBNAETCS TEPMHH «IIETITHUECKass 53Ba»
(peptic ulcer). SI3BeHHyto 60Je3HH KaK XPOHHUYECKOE
3abosneBanue cienyer audHepeHIupoBaTh OT OCTPHIX
S13B, BOHUKAIOMIUX Ha (JOHE CTpecca U mprueMa JieKap-
CTBCHHBIX IIPETApaToB.

SI3BeHHas 0OJIE3HB IBEHAALATHIICPCTHOW KHIIKH
(ABAIIK) 3aHMMaeT OHO U3 BEAYIIUX MECT B CTPYK-
Type 3a0ojeBaHH OpraHoB mumeBapeHus. OTMeda-
€TCsI POCT YacTOTHI STON MAaTOJIOTHH, CKIIOHHOCTH K pe-
UAUBUPYIOIIEMY TEYCHMIO, Pa3BUTHE ONACHBIX I
JKU3HH OcliokHeHui [1, 2]. BaxkHeIMu mpexacTaBiisi-
1oTcs (hakThl, CBHACTEIbCTBYIOIIKE, 4To y 40-60 %
B3pOCTBIX OOJTBHBIX UCTOKU 3a00JI€BaHUS HAXOAATCS B
JIeTCKOM Bo3pacTte [3].

WHuTepec HayyHOTO MHpa K AaHHOMY 3abojieBa-
HUIO O0YCIIOBHII IPOBEICHIE JOCTATOYHOTO YHCIIa HC-
CIIEZIOBaHUH B OOJNIACTH €ro 3THOJOTHH, MAaTOTreHe3a,
KIMHUKH, JAATHOCTUKH, ITUPOKO MPEICTAaBICHHBIX B
OTEYECTBEHHBIX U 3apy0OeKHBIX IMyOnuKanusx. B pas-
HBIE TOJIBI MHOTHE MCCIIEJOBATENN 00PAIaliCh K H3Y-
YEHHIO POJIH KAITBITUS B IATOTEHE3¢e I3BEHHOM 00JIe3HH,
OTMeYas ero PoJb B MEXaHHU3MaxX KHCIIOTO- U IIETICHHO-
obpazoBanusi, KJIeTouHOU nmponaudepamnuu [4, 5]. Otme-
9aJoCh y4acTHe B ITHOMATOT€HETHYECKUX MEXaHH3-
Max (hOpMHPOBaHUS S3BEHHOH OOJIE3HU JBEHAALIATH-
NEPCTHON KUIIKK Y AETeH KalbLUUU-peryaupyroumx
TOPMOHOB, TECHO CBSI3aHHBIX C IpOIlECCAaMH MHHEpa-
JU3alMd KOCTHOHW cucTeMbl. HekoTopele mccienoBa-
TEJNH BBISIBISUTH Yy OOJBHBIX W3MEHCHHE COJCPIKAHUS
KaJbllis B pa3IMYHBIX cpelax opraHu3Ma (KpOBb,
CJIFOHA, XKEITyTOYHBIH cOK) [6]. OOpalnaeTcs BHUMaHUE
Ha BO3MOXKHOE HApPYIICHHE MOCTYIUICHUS B OPraHU3M
KalbIusl, TaK KakK JeCTPYKTHBHO-BOCHATUTEIbHBIN
MPOIIECC pacrojaraercs B 30HE €ro MpenMyIIeCTBEH-
HOT'O BCachIBaHUs - ABEHAIATUIIEPCTHON Kuiike. Bee
3TH OCOOCHHOCTHU HE MOTYT HE CKa3aThCsl Ha COCTOSHUHI
OCHOBHOTO JIeTIO Kajblus U (ocdopa B opraHmusMme -
KOCTHOM TKaHH, TeM OoJiee B IETCKOM H ITOAPOCTKOBOM
BO3pacTe, KOrja OTMEYaeTcsl MHTEHCUBHBIM POCT CKe-
JieTa W MOTPEOHOCTH B TAHHBIX OMOAJIEMEHTaX Haubo-
Jiee 3HauuMmsl [7, 8, 9].

Henp uccaenoBanusi. M3yunts ocreomerpuue-
CKHE OCOOECHHOCTH M META00IN3M KaJIbIUsI B OMOJIOTH-
YECKUX JKUIKOCTAX TPH SI3BEHHOH 00JIe3HU JBEHAAIIA-
TUIICPCTHOM KHIIKH Y JeTel B 3aBHCHMOCTH OT KIIMHH-
YEeCKOro TeYCHUsI 3a00JICBaHuUSI.

O0bem u MeToabI HccenoBanust. O0cae0BaHO
211 nereit B Bo3pacte ot 10 no 17 net. U3 Hux 108 ma-
uuenTtoB, OosbHbie SBJIIIK, cocTaBuin OCHOBHYIO
rpymnmy HabmoaeHus, 103 npakTuuecku 3J0poOBBIX pe-
OCHKa - KOHTPOJIBHYIO TPYIIITY.

B cooTBeTcTBUY € 3a7auaMy HCCIIEIOBaHUS, IETH
¢ SIBAIIK B 3aBUCUMOCTH OT JJIUTCIHHOCTH 3a00JIeBa-
HUS OBUTH pactpeneliCHbl B TPU TPYHNEL: A - 28 meteit
(18 maypumkoB 1 10 meBOYEK) ¢ TUTEILHOCTBIO 3200-
neBanus 1o 1 roma, B - 33 pebenka (21 manpunk u 12
JICBOYEK) C JUTUTEIBHOCTHIO 3a001eBanus ot 1 110 3 yier,
C - 47 genosek (27 manpuukoB u 20 neBOYEK) C JUTH-
TEJIEHOCTBIO 3a005IeBaHus OT 3 110 5 JeT.

Wzyuenwne Bnusiaus Tsokectu Teuenus SIB/ITTK Ha
CTENeHb KOCTHON MMHEpalIu3allié 10 KPUTEPHUIO ya-
CTOTHI 000CTpeHMH 00JIE3HHU TPOBOIUITOCH B rpyrre C,
re ObUIM BBIIENEHBI TPH MOATPYIITEL: moarpymma Cq
(174en.) — metu, He UMEIOIINE B TEYCHUE BCETO CPOKA
3aboneBanns oboctperuit; moarpymma Cy (14 gen.) -
JIeTH, IepeHecIIre He 6oiee 0THOr0 000CTPEHHUS B TOJI;
moxarpymma Cz (16 4en.) - 1eTH ¢ peIUAUBUAPYIOIIAM
TedeHueM 3a0oseBanus (Oojee ogHOTO 000CTpPEeHHUS B
Tox).

Jli1st u3yueHust Metaboau3Ma KaabIus B OUOJIOTH-
YEeCKHX KHUIKOCTSX ObIIa BBIJIEJIEHA OT/Ie/IbHAs IPyTa
HaOmroneHus: rpynmna D — 83 pebGenka B Bozpacte ot 10
mo 16 ner. HccnemoBaHusi NPOBOIWINCH B (ase
oboctpenus ABJIIK, makcumambHO OTpaXkaromei
BIMSIHHAE 3200JICBaHWS HAa MUHCPANBHBIA OOMEH pe-
Oenka. B ocHOBHYIO Tpymiy Bomumm zgetH (65 ven.) B
¢aze ob6octpenus SIB/IIK, y KOTOpBIX 1O pe3ysbTaTam
JCHCUTOMETPUH BBIIBIINCH KaK HOpMallbHAsI MHHEPa-
JU3aIysi KOCTHOM TKaHW, TaK W Pa3iIHYHBIC CTEIICHH
OCTeoIleHNH (TIOATPYIIBI IETe COOTBETCTBEHHO CTe-
MIeHN OcTeoneHnn). KOHTpOIbHY0 TpyMITy COCTaBIIN
37I0pOBBIE JIETH C HOPMAJIBHOM MUHEpau3aIueil KocT-
Ho Tkanwm (18 ver.).

OO6ciiemoBanyie KOCTHON CHCTEMBI HA KOMIIBIOTEP-
HOM octeoneHcuToMeTpe DTX-100 MmeTogoM Kommde-
CTBCHHOW PEHTTCHOBCKON abcopOIHMOMeTpHU B TEpH-
(hepryecKux OTHIEeNax JTy4eBOH u JIOKTeBOU KocTu. [1o-
Ka3aTely, OMPEICISIONUe MHHEPATH3AIUI0 KOCTHON
TKaHU, MPEJCTABISUINCh B BUJC a0CONIOTHBIX H OTHO-
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CUTETIHbHBIX BENMYHH. AOCONIOTHBIE TTOKA3aTeNN: MU-
HEepaJbHOE COJIEpKaHWe KOCTH B HCCIEAYEeMOM JH-
cTanmpHOM yuacTke npenruiedbs (MCK, rpammel) u Mu-
HepanbHas M1oTHoCTh koctd (MITK, r/cm?) B aucTans-
HOM W YJNbTPagUCTaIbHOM ydacTKe. OTHOCHUTEIHHBIE
MOKA3aTeH, BBHIPAKaeMbIe B ITIPOILIEHTAX, MO3BOJILIN
CPaBHUTH MOJYYCHHBIC B XOJC UCCICIOBAHUS PE3YIib-
TaThl CO CPEIHC-TCOPCTHYCCKHUMU HOPMAMH OMpEie-
JeHHoro Bo3pacta (Z-mikana). Kpome Toro, oHu na-
BaJIM BO3MOXKHOCTh OIPEICIUTh PA3HUIY MEKIY MU-
HEPAaITBHBIM COJICP)KaHHUEM, MUHEPATLHOU IMJIOTHOCTHIO
KOCTH MAlMCHTAa W 3HAYCHUSIMH BO3DACTHOTO IHKA
KOCTHOM MacChl 3I0pPOBBIX MY>KYHH H XEHITNH 25-35
net (T- mkamna).

OreHKa CTETeHH MUHEpalIn3alid KOCTH JeTei
pa3HBIX BO3pACTOB MPOBOIMIACEH TI0 PE3yJIbTaTaM IO-
kazareneit MCK nucranbHOW 30HBI TIpenIuiedps Z-
mKanel (IPOIEHTHOE OTHOIICHHE MHHEPAThHOTO CO-
JICpXKaHUs KOCTH K CPEIHUM 3HAYCHUSM BO3pacta 00-
cinexayemoro pebenka). [Tokasarenu Boimie 90% ObLTH
OTpeeNieHbl KaK HOpMajbHAs MHHEPAIH3aIUs KOCTH,
oT 80% 1o 90% - ocreonenus | crenenn, ot 70% mo
80% - octeomenus Il cremenn, 70% u HIXKe - OcTEOTIE-
aus |1 cTrenenn.

OmnpeneneHne KalbIUs MPOBOAUIOCH BCEM JCTIM
rpymursl HabaroneHus D B CBIBOPOTKE KPOBH, CITFOHHOM
cekpere, 0a3aNbHON M CTUMYIHPOBAHHOW ITOPITIH JKe-
JYJOYHOTO coKa u | mopituu n1yo1eHaIsHOTO 30HIUPO-
BaHUi. [loAroTOBKa Marepuana UIA HCCICIOBaHUSL
MPOM3BOMIIACK 1O O0IEenpuHATON MeToauke. Coaep-
JKaHUE KaJlblUA OINpPCACIIAIOCh q)OTOMeTpI/I‘IeCKI/IM

PesyabTaThl HcciiefoBaHU U o0cy:KIeHHe.
N3yyenne MUHEpPaIbHOIO COIEPKAHUSI U MHUHEpalb-
HOW IJIOTHOCTH KOCTHOHN TKaHM Yy JeTeH ¢ I3BEeHHOU 00-
JIE3HBIO JBEHAALATUIEPCTHON KHIIKU BBIBUIO HM3-
KHe a0COIOTHBIC 1 OTHOCUTENBFHBIE TTOKA3aTeIIN MITHE-
palbHOIO COAEPKAHUA W MUHEPAIBHOM IJIOTHOCTH
KOCTH y MAaIlMEHTOB C SI3BEHHOH 00JIE3HBIO MO CpaBHE-
HUIO €O 310poBbIMHU cBepcTHHKamu (p<0,01).

W3yueHne MUHEpanbHOTO COAEPKaHUS U MUHE-
paJIbHON MIOTHOCTH KOCTH B 3aBHCUMOCTH OT BO3pacTta
OTIPENIeJINIO0 CHWXKEHHUE MOoKa3aTenel y MalUeHTOB C
SIBATIK Bo Bce uccieayeMble BO3pacTHbIE IEPUOIBI MO
CPaBHEHMIO C KOHTPOJIBHOM TIpynnoi. JlocToBepHO
HIKe ObITH pe3ynbTaTsl getert 12-16 ner (p<0,05), gato
OOBSICHACTCST BBICOKOM CKOPOCTBIO POCTa CKeleTa B
3TOM Bo3pacTe. MakCcUMalbHOE CHI)KEHNE MUHEpalb-
HOTO COJIEp>KaHuUsl U MUHEPAJIbHON KOCTHOM IJIIOTHOCTHU
BEISBIICHO Yy eBoYeK 12-15 mer n y manpunkoB 13-16
JeT. DTO OOCTOSATEIBCTBO MBI CBSI3BIBAEM C Pa3iIHy-
HBIMHU BO3PAaCTHBIMH TeMIIaMHU YCKOpPEeHHs pocTa (y ae-
Bouek 11-14 ner, y manpunkoB 13-16 ner).

[Tpn wn3yyeHnu ocoOEHHOCTEW MHUHEpaTH3aLUuK
KOCTHOH TKaHHU B 3aBUCHMOCTH OT M0J1a OBLIO YCTaHOB-
JICHO, 94TO 00IIas 4aCTOTa OCTEONCHUH Y MAIBINKOB H
JIEBOYEK BCTpeyanach MPUMEPHO Ha OJHOM YpPOBHE:
46,97 % y ManbuukoB, 47,62 % y nesouek. OnHako,
CTETICHb TSDKECTH OCTEOTICHUH Y HUX ObLIa pa3IuIHOMN
(tabmuma 1). Hamu BeIsiBIeHa Goiee oTUeTIINBAs TIpeI-
PacoJIOKEHHOCTh MAJIbUUKOB K Pa3BUTHUIO BBIPAXKECH-
Heix ocreoneHuit Il u III crenenu. IlonyueHHsie pe-
3yJIBTAThl MBI O0BSICHSIEM 00Jiee CIa0BIM MOJIOKHUTEIIb-

CIOCOOOM C HCIMOJb30BaHWEM CTAaHIAPTHBIX HAOOPOB  HBIM  BIMSHHEM  aHAPOTEHOB  HA  MPOIECCHI
«Lachemay (Yexus). MUHEPAIU3alUU KOCTH, YEM ICTPOT€HOB.
Tabmuna 1
CTpyKTypa BBIPOXKEHHOCTH OCTEONICHUH Y 1eTei
C sI3BEHHOH 0O0JIC3HBIO IBEHAINATHIIEPCTHON KUIIKH B 3aBUCUMOCTH OT TI0JIa
Jet OcHOBHOW Trpynmsl ¢ Ocreonenus
ocTeoneHueit, (N=51 gen.) I crenenn Il crenens III crenenn Hroro
abc. % abc. % abc. % abc. %
MaJBYUKU 17 54,84 9 29,03 5 16,13 31 100
JIEBOYKH 16 80 2 10 2 10 20 100

W3ydenne MUHEPaNTBHOTO COACPKAHWS W MUHE-
palbHOM IUIOTHOCTH KOCTH B 3aBUCHIMOCTH OT JIJTUTEIb-
HoctH 3a0oneBanus SIBJIIIK BEISBMIIO CHIKEHHE Kak
a0COJTIOTHBIX, TaK U OTHOCUTEIBHBIX ITOKa3aTeIe Mu-
HEPALHOTO COJIEP)KaHUSI U MHHEPAILHON TUIOTHOCTH
KOCTH B Tpynmax ¢ Oojiee JJIMTEIbHBIM CPOKOM 00-
ne3nn. Hambonee HU3KHE TOKAa3aTed COOTBETCTBO-
BaJIM MAlMEHTaM C JIATEIBHOCTHIO 3a0oeBaHus 3-5

ner. OiHaKo, y JeTel Jaxke ¢ HeOOIBIIUM CPOKOM S$I3-
BeHHOU Oone3Hu (o 1 roga) mokazaTelld MUHEpab-
HOTO COACpKaHUs U MUHEPAIFHOU IIOTHOCTH KOCTHU
OBLIH HIDKE, Y€M Y 3J0POBBIX CBEPCTHUKOB. Pacmpene-
JICHHE CITy4aeB OCTCONCHUH U HOPMAJIbHOW MHHEPAJIH-
3aliU KOCTH y MALMEHTOB C S3BEHHOU 0OJIE3HBIO JBE-
HAAMATUIIEPCTHOW KHIIIKH B 3aBUCUMOCTH OT JTUTEIIb-
HOCTH 3a00JICBaHMS TPEICTABICHO HAa PUCYHKE 1.
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Puc 1. Pacnpedenenue cryuaes HopManbHOU MUHEPATU3AYUY KOCTHU U OCTNEONeHUU
8 2PYNNAX C PA3IUYHOU OTUMENbHOCMbIO 3a601e6aHUA
A36eHHOU bone3nu 06eHadyamunepcmHuol Kuwku y oemet, %

[omy4yeHHBIE B TIpOIIECCE WCCIICAOBAHUS JaHHBIC
MOATBEPAMIIN HMMEIOIINECs JHUTEPaTypHBIC CBEICHIUS
[10, 11, 12] o TOM, YTO MOCTYIUVICHUE KaJbLUS U3 XKe-
JYyJOYHO-KHUIIECYHOTO TPAKTA SBILACTCS TIIaBHOM AeTep-
MUHAHTON OallaHca 3TOTO OHOAJIEMEHTa B OpraHu3Me.

B mpouecce o6cnenosanus aereit ¢ ABJIK namu
OBUTH OTIPENICIICHBI JIOMOJHUTEIBHBIC (DAKTOPHI pUCKa
Pa3BUTHS OCTCONCHUM y NTAHHOI'O KOHTHHICHTa 0OJIb-
HBIX. DTO HApyIICHHE MPOIIECCOB BCKAPMIIUBAHUS Ha
TIEPBOM TOAY KXHU3HH H HepaIlHOHAFHOE MUTAHKE B TI0-
CIICIYIOIINE TOJBI, XapaKTepHBIE IS MAIIEHTOB C 53-
BeHHO# 0oe3Hpt0. C 0JTHOM CTOPOHBI, OHU MIPEPacIIo-
JararoT K (POpMHUPOBAHUIO XPOHUUECKOM TaCTPOIyOIe-
HAlbHOW TATOJIOTHH, C JPyrod - K HHU3KOMY
HaKOIUICHUIO KaJblHs B Aero (KocTth). B mampHeimem
pa3BUTHE S3BEHHOH OOJIE3HM JBEHAIIATHIICPCTHON
KHUIIKA CIOCOOCTBYET YXYAIIEHUIO MUHEpaTu3aluu
KOCTEH M IPOTrpeccHpoBaHHIO ocTeoneHnH. OmHako,
OIM30CTh PE3yNbTATOB HCCIIEIOBAHUS MAIlMEHTOB C
JUIMTENIHOCTBIO 3a00seBanus oT 1 1o 3 ner (rpymnmna B)
u 3-5 net (rpynmna C) mo3Boinia HaM MPEANOI0XKUT,
YTO CTETCHb CHW)KCHUS MHUHEpaU3alliH 3aBHCUT HE
TOJBKO OT JUTUTEIIHOCTH 3a00JICBAHNUS, HO H TSHKECTH
teuenus SIBJIK.

Wzydenue 3aBUCUIMOCTH MHHEPAIBLHOTO COJIEepIKa-
HUS ¥ MUHEPAJTHHON IUIOTHOCTH KOCTEH OT TSDKECTH Te-
yenus SIBJITTK BBIABHIIO, 4TO Kak aOCOJIIOTHBIE, TaK U

OTHOCHTEIFHBIC 3HAYCHUSI MUHEPAIILHOTO COIePKAHHS
Y MUHEPAIGHOW IDIOTHOCTH KOCTH HANPSIMYIO 3aBHUCAT
OT TsDKecTH Ooe3Hu. B moarpymmax ¢ 6oiree yacTeIMu
000CTpEeHUSAMH SI3BEHHOW OOJIE3HH ITTOKa3aTeNlu OBLIN
HIDKE, YeM Y 37I0pOBBIX AETeH M MalMeHTOB ¢ OJaro-
NPUSTHBIM TEYeHHeM 3aboieBaHust 0e3 obocTpeHHi
(monrpynmna Ci). Haubonee Hu3Kkue pe3ynbTarhl MOJy-
YeHBI IPH 00CIIeJOBaHUN OOJIBHBIX AETEH C PELUINBH-
pytomuM TedenueM (moarpymnmna Cs). Ux mokasarenu
JOCTOBEPHO OTIMYAIUCH OT MHHEPAJIHHOTO COZIEpIKa-
HUS 1 MUHEPAIBHOW TUIOTHOCTH KOCTH 3[JOPOBBIX JIe-
teit (p<0,01) 1, B OOIBIIMHCTBE CIIy4aeB, OT pe3yibTa-
toB moarpymisl C1 (p<0,05).

OrneHka pacmpefelicHus CIy4aeB C Pa3TUIHON
CTETICHBI0 MUHEPATU3AIIH KOCTH B JaHHBIX TOATPYII-
nax IoKasana, 4TO NpU OJIArONPUSATHOM TEYCHUH
SABTIIK, 6e3 000CcTpeHui, OCTEONeHUN ObLTH Y 6 IeTei
(35,29 %); B moarpymie ManveHTOB, MEPEHECIINX 3a
nepuoj HaOmoaeHus 1 obocTpeHue, neTe ¢ ocreore-
HusiMU 06110 9 (64,29 %); B moarpyme OOJNBHBIX C pe-
LUMBUPYIOIUM TEYCHUEM 3a00JIEBaHUSI OCTEONCHUH
ObLTH BBISBJICHHI y 13 yenmoek (81,25 %). OcreoneHus
III crenenn ompenensiachk TONBKO Yy IMAUSHTOB C pe-
OUAWBHAPYIOIIMM TEUCHHEM SI3BCHHOW OoJe3HH (Tad-
ana 2).

Tabmuma 2

PacnpeziencHre ciiydyaeB HOpMaJIbHOW MHHEPAIU3AIMK KOCTH M OCTEOIICHUH B MMOArPYIIAaX C Pa3InIHOMN TsxKe-
cteio Teuenus SABJITIK, %

I'pymma C HOpMaJjbHasi MU- OcTteoneHus

(IeTn ¢ AMMTEeNBHOCTHIO 3200- | Hepanu3anus | cTerteHs | cremners U1 crencin
JIeBaHus ot 3 10 5 ner, n=47 KOCTHOW TKaHHU

yer.) alc. % a0c. % aoc. % abc. %
noarpymmia C1, =17 vier. 11 | 6471 | 5 | 2941 | 1 | 58 | - | -
(0e3 penuIuBOB)

noarpynna Cz, n=14 ex. 5 [ss71 | 7 | 500 | 2 | 1429 | - | -
(ue >1 peunansa B rox)

noarpynia Cs, =16 xiex. 3 | 1875 | 5 | 3125 | 5 | 3125 | 3 |1875
(>1 peunnusa B rox)
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BaxxHO OTMETHTB, UTO Ja’ke NIETH, HE MMEIOIUE
obocTpeHunit sI3BEeHHOH 00JIe3HH B TeueHue 3-5 JeT, OT-
CTAalOT MO TIOKA3aTEeNsIM MHHEpaIU3aliid KOCTHOM
TKaHH OT 37I0POBBIX CBEPCTHHKOB, XOTS JUINTEIbHAS
peMuccus CrocoOCTBYET YMEHBIICHHIO TSHKECTH OCTe-
orneHnu. CIenoBaTEeIbHO, HE TONBKO KOJIMYECTBO
00oCTpeHuit 1 JUINTEIBHOCTH 3a00JIEBaHMsL, HO H, BEPO-
STHEE BCEro, JUINTEIbHOCTh COXPAHSIOLIETOCs aKTHUB-
HOTO TacTPOJyOJICHUTA TI0Ciie PyOLeBaHuUs 3BbI BIIH-
sleT Ha CTeNIeHb MUHEePaIU3allui KOCTHON TKaHU.

[Mpu xpoHuuyeckux 3a00JEBaHUSAX JBEHA/ALATH-
MEPCTHON KUIIKK Y JAeTel 0COOBI MHTEPEC BBI3BIBACT
U3MEHEHHE COMEPKAHUSI MHKPORJIEMEHTOB, B YaCTHO-
CTH, KalbllHsi B OMOJOTMYECKHX >KHUAKOCTAX Opra-
HU3Ma. XOpOIIO M3BECTHO y4JacTHE KalbIMs B IEpe-
KHCHOM MeTabonm3Me, MeMOpaHHOM TPaHCIIOPTE, TIPO-
Iieccax BOCHAJICHUS U pereHepaniy KICTOK CIU3UCTOH,
OTIPEICTAIONIMX BO MHOTOM XapakTep TEUEHHUs Ta-
CTPOYOACHABHBIX 3a00JICBaHU, B TOM YHCJIE U 53-
BeHHOI1 6onesnu [13].

C uenblo u3y4eHus MeTaboIr3Ma KallblMs Y BCeX
nereit, oompubix SIBJIIIK, ompeneneHo conepkanue
00IIero ¥ MOHU3UPOBAHHOTO KalblUs B CBIBOPOTKE
kpoBu. [Tokazarenn obuiero Kanbuus ObUIM B HOPME: B
npengenax ot 2,25+0,03 wmmons/n mo  2,32+0,01
MMOub/1. IIpy 3TOM OTMEUYEHO CHMD)KEHHE MOHH3HPO-
BAaHHOTO KaJlbIMs B CBIBOPOTKE KpoBu a0 1,12+0,02
MMOJIB/T1. MlccrieioBanye KalbIys B CTIOHHOM CEKPETe
MOKa3aJio, 9To y 00JbHEIX B (paze oboctpernus AbIATIK
B CJIIOHE TOBBINIEHA €ro KOHIEHTpauus. Takxe ObLI
olieHeH ko duiMeHT pacrpeaeeHus Kablys (OTHO-
1IeHre O0IIero KajiblMs CBIBOPOTKH KPOBH K KOHIICH-
TpaIyu KaJlbliKs B CJIIOHHOM CEKpeTe). Y aeTei ¢ Hop-
MaJIbHOM MUHepajmu3alueld KOCTHOI TkaHu Ha (oHe
SIBATIK naussiii koaddunment cocrasui 1,43; ¢ ocre-
orenueit | crenenu — 1,49; co -1l crenensio — 1,44;
y 300poBEIX neteid — 1,60. DTy 0cOOEHHOCTh MOXKHO
OOBSCHUTh CHM)KEHHEM aKTHBHOCTH T'€éMaTOCalIHMBap-
HOTO 0apbepa IpH IOBBIILICHUN €0 NPOHULAEMOCTH B
(azy oboctpernu ABAIIK. [Ipu 3ToM, B moarpymmax
JeTeil ¢ pa3IMYHOll CTETNeHbI0 MUHEpaIM3alui KOCT-
HOM TKaHU, 3HAa4eHUS KO3PPHUINEHTOB pacipeesIeH s
KaJIbIIUs OJIU3KH MEXKIY COOOH, CIIeZI0BATEIBLHO, HE MO-
TYT CIIy’)KUTh JWAarHOCTUYECKHMH KPUTEPHUSIMHU OCTe-
OTICHUH y Ha0JF01aeMbIX OOJbHBIX.

Jlis BBITONTHEHMS TOCTABJICHHBIX 3a7ad H3yda-
JMCh Takke OazalpHas M CTUMYJIMPOBAHHAs MOPIUU
JKEIyJOYHOTO COKa, OIpeAesnach KOHIEHTpaLus
Kanbiust. B ¢ase obocTpeHnst y Bcex neTeil rpymibl
HaOmonenust D oTMeyanachy runepanuIHOCTb. BhisiB-
JICHO TaKXe, YTO YPOBEHb KaJbLs B 0a3aJbHOM mop-
MK y jaeted rpynmnbsl D Bblie (BHE 3aBUCHMOCTH OT
CTETIEH! OCTEOINCHHUH), UM IOKa3aTeIH 3I0POBBIX Jie-
Teit. OHAKO coiepKaHue KabIHs y MAI[eHTOB C HOP-
MalbHOM MuHepanmzanued koctu 1npu  ABJIIK
(1,61£0,09 mmone/m) u ocreomeHuer | cremeHn
(1,59+0,03 MMOIB/T) HE3HAYHUTENHHO OTIMYAETCS OT
KOHTpOIBHBIX (1,56+0,05 MMons/m). B T0 *xe Bpems y
nereit ¢ ocreonenued |1-111 crenenn na pone SABJIITK
9TOT MOKa3aTeb JOCTOBEPHO BBIIIE, YEM B KOHTPOJIb-
Ho# rpynme (1,74+0,05 mmoins/i). MccnenoBanus npo-
BOJIMJIMCH TAK)KE U B CTUMYJIMPOBAHHOM IOPIIMHN XKEITy-
JIOUHOTO COKa. Pe3ynbTaThl MOJIyYeHbI, aHAJIOTMYHbIE

rmokasaressiM 0a3ajdbHOW CEKpeluH, T.e. 0oJiee BBICO-
KU YpOBEHB COJIepKaHUs KallbLIUsl Y IETEeH C OCcTeore-
aueit |1-111 crenenn.

YuuTtsiBas NOBBILIEHUE KEITYJOYHONW CEKpELUU U
CONepKaHUS KaJblMsA B JKEIYZOYHOM COKE B (ase
obocrpenus ABIIK, ocobeHHO y meTel ¢ BrIpakeH-
HOW OoCcTeoneHueH, Mbl IPOJOJIKUIN UCCIIEOBAHUS 110
W3YyYCHUIO KOHIIEHTPALUK KaJbLUs B 30HE SI3BEHHOTO
nedexra, IBEeHAAATUIIEPCTHOM KHUIIIKE — B 30HE OCHOB-
HOTO BCachlBaHUs Kalblus. [IpoBesieH aHanm3 ypoBHs
Kanplust B | mopruu nyoJeHanbHOTO 30HIUPOBaHMUS,
cojJiepaKalie cMech HECKOJIBKUX CEKPETOB: COKa JiBe-
HAANATUIIEPCTHOW KHUIIKH, XYW W TaHKpeaTHde-
CKOTO cOKa. MccremoBaHUS TMPOBOIWINCH B TEX XKE
moarpynmnax HaOmoneHus. [lorydeHHbIe TaHHBIE CBH-
JETEIbCTBYIOT O BBICOKOM KOHIIEHTpAIMH KalbLUs B
JIBEHAJLATUIIEPCTHOM KuIKe y Beex aereit ¢ ABJIIIK B
¢daze obocTpeHus. BBIIBICHO CTAaTHCTHYECKH JOCTO-
BEpHOE pa3iu4He pe3yIbTaTOB OCHOBHON M KOHTPOJIb-
Hoit rpymmel (P<0,001). boyee BbICOKHE 3HAUYCHUS
KaJIbLUsl IPUCYIIM JETSAM C Pa3IM4YHON OCTEONCHUEH.
PesynbTarsl B 3TUX NOATPYMNIIaX JOCTOBEPHO OTIUYA-
IOTCSL HE TOJBKO OT IOKa3aTesiell KOHTPOJs, HO U OT
JAHHBIX JeTel ¢ HOpMalIbHOW MHUHEpAIH3alUueH KOCTH
Ha ¢one ABMAIIK (p<0,001). Heo6xomumo ydInuTHBaTH
TOT ()aKT, YTO TOBBIIICHAE KOHIICHTPAIINH KANbIHs B |
MOPIMH TYOJICHATFHOTO 30HIUPOBAHUS MOXET OBITh
00yCIIOBICHO BBICOKOW KHUCIOTHOCTBIO B IBCHAIIIATH-
MIEPCTHON KHIIKE 32 CYET BO3SMOXKHOU MIPHMECH JKEITy-
JIOYHOI'O COKa B MCCIEAYEMBIX MOPIHUX.

Takum 0Opa3oMm, MOBBIIIEHHE KOHILEHTPAIUU
KaJlbllst B MNHIICBAPUTCIILHBIX COKaxX BO BpEMs
obocTpeHus 3ab60yIeBaHus, BEPOSITHO, BEAET U K MOBHI-
IIEHHOH TIOTepe JaHHOTO OMO3JIeMEHTa depe3 JKemy-
JOYHO-KHUIIEUHBINA TpakT y aereit ¢ SABAIIK.

BuiBoabI:

1. S3BenHast OOJE3Hb JBEHAALNATHIICPCTHOU
xumku (AB/IIIK) y meteit siBnsieTcss pakTOpoM pUCKa
Pa3BUTHSI OCTEOIIEHUIECKOTO CHHIPOMA.

2. KpuTraeckuMu BO3pacTHBIMU MIepruoIaMu Gop-
MupoBaHus ocreoneHnn y aeteit ¢ SBJIIK sBisetcs
Bo3pacT 12-15 ner y neBouek u 13-16 ner y manpun-
KOB; HapyLICHUS] MHHEpPAIM3allid KOCTHOH TKaHH
HanOoJiee BEIPa)KEHB! Y MAJIbYHKOB.

3. meercst OTYETIMBAsI 3aBUCUMOCTh MHUHEPAJIb-
HOTO COAEpKaHUs U MUHEPAIBHOU IIOTHOCTH KOCTH
ot ocobennocreit Teuenus SIB/AIIK. bonbmias TsoxecTh
HapymieHuii (pa3surue ocreonenuu -1 crenenn) xa-
pakTepHa s AllMEHTOB C JUTUTEIEHBIM U 9acTO PeIli-
JUBHUPYIONINM BapHAaHTOM 3200JICBAHUS.

4. SIBATIK B daze obocTpeHus y aereit xapakTe-
pHU3yeTCsl TIOBBIIIEHHEM SKCKPELHH KalbIHsl C MHIIe-
BapUTEJIbHBIMU COKaMH (CEKPET CIIIOHHBIX JKeJe3, Ke-
JIyIOYHBIN U TyOCHATBHBIN COK), HAN0OJIee BEIPaKeH-
HbIe y netreit ¢ octeonenueii 11-111 crenenu. BepositHo,
JAHHOE 0OCTOSTETILCTBO CBA3aHO C HApYIICHHEM MeXa-
HU3MOB KHCIIOTOOOpa30BaHUS W HapyLICHWEM Jes-
TEJILHOCTH KaJbIUH-PETyTUPYIOMEH CHCTEMBI, YTO
JUKTYeT He0OX0IMMOCTb JajlbHEHIIEero H3y4eHus Ipo-
OJICMBL.
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Cmapuutl HayyHull cCOmpyoOHUK, Kanouoam ouonocuueckux Hayk Azepbatioscanckuti Meouunckuil Ynusep-

cumem kaghedpa Buoxumuu

CHANGE OF SOME CYTOKINES AND ANTIMICROBIAL PEPTIDES DURING THYROID
CANCER

N3MEHEHUE HEKOTOPBIX HTUTOKMHOB U AHTUMHUKPOBHBIX HENITU1OB ITPA PAKE
MU TOBUJIHOMU KEJIE3bI

PE3IOME
H3MeHeHNe HEKOTOPBIX HUTOKUHOB M AHTUMHMKPOOHBIX MeNTHI0B NMPH paKe UIUTOBUIHOM kKejae3bl
MawmenoBa Y.®., I:xapaposa I'.A.
AzepOaiigxancknii Meanuunckuii YHuBepcureT, kadenpa buoxmun, r. Baky

B nannoii paboTe npeacTaBiieHbl pe3yIbTaThl CPABHUTEIBHOTO H3YUEHNSI U3MEHEHHSI HEKOTOPBIX ITUTOKHMHOB
Y aHTUMHUKPOOHBIX MENTHAOB Y OOIBHBIX aJIeHOMOW MM TOBUIHOH ene3bl (ALLDK) 1 pakom MNTOBHITHOIM jKee3bl
(PHIX). C 3T0i 11enpio OBUTIO POAaHATH3HPOBAHO KPOoBb 54 0onbHBIX ¢ PIIK (42 u3Hu3 nanmwmispHas hopma u
12 3 Hux ¢ommukynspras Gopma PIXK) u 25 Gompabix AILDK. ¥V Bcex GOJBHBIX B CBIBOPOTKE KPOBU OBILIO
onpenenena yposau NJ1-6, DHO-a, kansnpoTekTnHa, TakTodeppruHa u aedeHsuHa. B pesynpTare uccineqoBaHus
OBLTO BBISIBIIEHO HaWOOJBIIEE TOBBIIICHAE MTPOBOCTIAUTENBHBIX MUTOKUHOB M AMII y G0nmpHBIX TIpH (HOIIIHKY-
JSIpHO# hopMe, YeM npu NManuuIsIpHON (OopMe NaTOJOTMH Kak Ha PaHHMX, TaK M Ha 0oJiee MO3HUX CTaIUsIX 3a-

0OoJIeBaHM.

Kntouesvle cnosa.: pax wumosuoHou xcenesvi, HJI-6, hakmop Hexkpo3a onyxoau,KaibnpomeKmuH, 1aKmo-

Geppun, oeghensun
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Summary

Change of some cytokines and antimicrobial peptides during thyroid cancer
Mamedova UF, Jafarova G.A.
Azerbaijan Medical University, Department of Biochemistry, s. Baku

The results of the comparative study of the results of some cytokines and antimicrobial peptides in adenoma
thyroid glaciation (ATG) and thyroid cancer(TC) were presented. With this study, 54 malignancies (42 papillary
form and 12 follicular form TC) and 25 ATG were investigated. All of the infants in the serum were defined as
ID-6, FNO-q, calprotectin, lactoferrine and defensin. As a result, research has revealed a large number of cytokines
and AMP in the follicular form, with the papillary form of pathology as it is, and at a later stage of disorders.

Key words: thyroid cancer, IL-6, tumor necrosis factor, calprotectin, lactoferrin, defensin

B nocnenaue Bpems, mpodiema matoreHe3a paka
mroBuaHON kene3sl (PIIDK) B cBs3u ¢ TeHaeHIneH
pocTa pacupoCcTpaHEHHOCTH, ABIISIETCS aKTyaJIbHBIM BO-
MIPOCOM OHKOJIOTHH.Pak IMIMTOBUIHON Kelie3bl BCTpe-
gaercss y 2% ManueHTOB, CTPAJAIOIINX OHKOJIOTHYE-
CKUMH 3a00JICBaHUSAMH PA3IHYHOH JIOKATH3aLNH.
JKenmunsl 6onerot B 3,5 paza yame myxuus.llo nan-
HBIM aMEpHKaHCKHX 3KCIepToB uucio 6oipHBIX PIIDK
€XerofHo pacTét nmpuMepHo Ha 5%. [lo maHHBIM cTa-
THUCTUKU OKOJIO 5 % OOHApyKEHHBIX OIyXOJeH IIUTO-
BUHOI Jkese3bl ABJAI0TCA 3J1I0KaueCTBeHHBIMU. Cpeu
BCEX 3JI0KAYECTBEHHBIX OIMYyXOJeH IIUTOBUIHOW JKe-
ne3bl 76-85 % cocTaBiser manuuisipHas KapLUUHOMA,
10-15% cdommkynsapHas kapruuaOoMa, 4-5% mpencras-
JIEHbl MEIYJUIIPHON KapIMHOMOW IIMMTOBHUIIHOM Ke-
ne3sl.llgTHICTHAS BBEDKMBACMOCTH 3a00JIEBaHUS CO-
craBngeTr Ha 98%, HO MO3IHUI U HEBEPHBINA JHATHO3
MPUBOJUTH K YXYALICHUIO IporHo3a [1].

K HacTosimmeMy BpeMEHHHECMOTPsl Ha JIOCTUTHY-
ThIe OOJIBIINE YCIEXH B pa3pabOTKe MPHUHIIUIIOB KOM-
IUIEKCHOW IMarHOCTUKHU U TE€paluu, Bce eui€ ocTaércs
aKTyaJbHOH 3amaded paHHAA U AuddepeHnnansHasS
JUAarHOCTHKA paka M aJCHOM IIMHUTOBHUIHOMN MKeJe3Hl.
W3ydeHne MMMYHOTIATOIOTHYECKAX MEXaHH3MOB Ta-
toreHes3a PIIIK mo3BoiuTs pa3paboTke HOBBIX OHMOXH-
MHYECKUX TapamMeTpoB i auddepeHuanrsHol aua-
THOCTUKHU paka U aJIeHOM LIUTOBUIHOM xkene3sl [2,3].

B Hacrosmee Bpemsi, B pa3BUTHH KaHIICPOTeHE3a
B IIMTOBHIHOM Kere3e OOIbIIOe BHUIMAHHE Y IEIACTCS
Ha MMMYHHBIE PEaKIMM, KOTOPble WIPAIOT Ba)KHYIO
pOIb B INMMMHHALMK TPAHCHOPMHUPYIOUIUX KIIETOK.
BrrmensnoskeHHbIe (haKThl ONPEASIISIOT LeJIecoodpas-
HOCTh CPaBHUTEIHHOH OLIEHKH ITUTOKMHOBOTO CcTaTyca
U aHTUMHUKpOOHBIX mentuaoB (AMII), B auHammke
pacnpoctpanenus Heomnasuu npu PIIDK. [lutokuns! n
AQHTUMHMKPOOHBIE MENTHIBI CHHTE3UPYIOTCS MMMYHO-
KOMIIETEHTHBIMU KJIETKaMU U UTPAIOT KIHOYEBYIO POJIb
B BOCHAJIUTENBHBIX U MPOTUBOBOCHAIUTENBHBIX peakK-
IUSIX OPraHu3Ma, B PEryJIsiUH ITPOLECCOB NpoiHdepa-
uuu, (G GepeHITIPOBKH u arnomnro3a,
IUTOTOKCHYHOCTH KJIETOK, MEXKJIETOYHBIX B3aUMO-
JICHCTBUAX U B PA3BUTUH 3JIOKAaYECTBEHHBIX HOBOOOpa-
3oBanwii [3,4,5,6]

Lensto HacTOAIIEH pabOTHI SABISIETCS M3ydEHHE
M3MEHEHNS HEKOTOPHIX NUTOKHHOB 1 AMITy 601pHBIX
Pa3IUIHBIMH OITYXOJISIMH IITUTOBUIHOM KeJe3bl B TH-
HaMMKe PacpOCTPaHEHUS HEOIUIa3UH.

Marepuana u MeToabI

IIpoBeneHa cpaBHUTENbHAs OLICHKA MOKa3aTelel
nuTokuHoBoOro craryca u AMII y manuentos c I-1I cra-

qusvu U II1-1V cragusmu 3a6onesanus PIIDK, Haxo-
IVBIINXCS HA JiedeHHH B OHKOJOTHYECKON KIMHUKE
Azep0Oaiimxanckoro MeanuImHCKOTO YHHUBEPCUTETA.
['pymiry cpaBHEHUS COCTaBHIH 25 OONBHBIX aIcHOMOU
mutoBHaHON *kene3bl (ALLDK). C atoli menbpio OBLIO
00cne10BaHO BEHO3HAs! KPOBb 54 OOJBHBIX C IUarHo-
30M PIIK. M3 HuX y 42 GBII0 BBIABJICHO NATMUIAPHBII
tun PIIK (28 u3 Hux Haxoaumuck Ha |-l ctanum, a 14
6onbubie Ha |-V cragum 3aboneBanus), a y 12-tu
¢dommukynspusiit Tun PIHIK (8 U3 HuX Haxoaumucey Ha
I-1l craguu, a 4 6oapuble Ha II-1V craguu 3a6o0seBa-
HUs). Bo3pact OompHBIX Konebancs ot 25 mo 68 roxa.
KouTponbayto rpynmy cocraBuwiu 14 mnpakTudecku
3/I0POBBIX JIMII, COOTBETCTBYIOIIET0 Bo3pacTa. /lnarao-
ctuka PIIDK n AIIDK ocymectsisiiack Ha OCHOBaHUU
PE3yNBTaTOB JIyYEBBIX, THCTOJIOTHUECKUX U Jabopa-
TOPHBIX METOJIOB UCCIIECIOBAHNS.

Konnentpanuto murokunoB: MJI-6 u a-OHO B
CBIBOPOTKE KPOBH OIPEACISIIM MMMYHO(EPMEHTHBIM
METOJIOM NpH IOMOIIBI0 Ha0Opa PEeaKTHBOB (HPMEI
«Bexrop bect» (Poccus), a conepxaHne KabIpoTeK-
THHA, JIakTo(pepprHa U IeeH3HHA - C TOMOIIIBIO PeaK-
tuBoB «Immun Diaqnostik» (I'epmanus).

VYka3aHHBIC TTOKa3aTeJM ONPEAEIAIN Ha MOMEHT
MOCTYIUICHHSI B CTAIMOHAp J0 Hayana IPOBEICHUS
KOMIUIEKCHOH Tepanuu.CTaTHCTHYECKYI0 00paboTKy
Pe3yJIBTaTOB MPOBOJMIN C TIOMOIIBIO BapHAlMOHHBIX
METO/I0B YUIKUKOKOCOHa-MaHHa-YurtHu. [loctoBep-
HBIMH cyuTanu pasnnaus npu p<0,05.

Pe3ysabTaThl 1 00cy:KaeHUE

Pesynpratel uccnenoBaHus MOKa3aud, 4To y 00-
CIIEZIOBAaHHBIX OOJBHBIX CHIBOPOTOYHOE COIEpIKaHUE
NJI-6 n a-®HO 3HaYNUTENBEHO MOBHIIIEHBI.

Kak BHIHO U3 TIOTy4eHHBIX Pe3yIbTaTOB, y O0Jb-
Heix AIDPK ypoeens MNJI-6 m ®HO-a mnoseimena
Hal7,3% u 25,4%, COOTBETCTBEHHO IO OTHOIIECHUIO
KOHTpPOJIM, HO 3TH PE3yJbTaThl HE OBLIM JIOCTOBEp-
HBIMH, B TO BpeMs1 KaK y OOJIbHBIX MANMUIIPHON U (OIT-
mukynsipaeiMu Tunamu PIDK yposens WJI-6 B kpoBu
Bo3pacTai Ha 1,4 pa3a u 1,5 pa3za, cOOTBETCTBEHHO, Ha
I-II cragusix pacipocTpaHEeHUs HEOIIA3UH, 110 CPABHE-
HUIO C TIOKA3aTeNIIMHU TPYMITBI KOHTPOIIA, U OCTaBaJICs
BbicOkuM Ha III-IV cranusx pas3BuTHs OIIyX0JIEBOTO
nporiecca. B cbIBOpOTKE KPOBH Yy OOIBHBIX MATTHILIISP-
HOM (opmoiin poumukynsaproii popmoit PIIDK na I1I-
IV cragmax passutus xonunentpanus NJI-6 ysemnan-
Baercst Ha 1,7 pasa (p<0,05) mo cpaBHEHHIO C KOH-
TPOJILHBIMU 3HAYCHUSIMH, OJHAKO AAaHHbBIC (DOJUIUKY-
JSIpHOI (OpMBI HE OBUIM CTAaTUCTUYECKH JOCTOBEP-
HbIMHU (Tabnuna 1) .
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Tabnmma 1
V3MeHeHre HEKOTOPBIX IIMTOKMHOB Y O0JIBHBIX 3a001€BAHUSIMH IIMTOBUIHOM jkee3sl, M+m, (min-max)
ITokazarenu
I'pynmst 6051bHBIX NJI-6, nr/mMn DHO-a, nr/mn
Kontpoms(n=14) 2,40+0,36 0,87+0,20
P (0,1-5,2) (0,28-3,07)
N _ 2,82+0,27 1,09+0,14
AzleHOMa MIMTOBUIHOM Kele3bl (n=25) (0,9-5) (0,11-2,06)
1 *
2 Hamwuspuenii Tamn(l-11 cramus )(n=28) 3(’3(:)32? ’5)4 2633};_ %’ 11;)
>N i i 1 1
© . 4,01+0,54*™ 1,65+0,23*"
E 3 Hamumusprenid Tan(H-1V cramus )(n=14) (0,9-6.8) (0,73-3.0)
R O AR
é = @Oommukymsipapiii tan (I-11 cragus) (N=8) 3(17 3{:;) ’g)7 16633;03"455 2)
2 . _ 4,18+1,36 1,66+0,60
S @Oonnmukymsipasiit tan (11-1V cranus)(n=4) (1.2-7.2) (0,9-3,45)

[Mpumeuanue: *-p<0,05, **-p<0,01, ***-p<0,001 - mo cpaBHEeHUtO ¢ KOoHTpOJeM; -p<0,05, M-p<0,01, MA-
p<0,001 - mo cpaBHEHHMIO C aICHOMOI IIUTOBHUIHOM JKEJIC3bI

WJI-6 sBngercss onHUM U3 Hambojiee aKTHBHBIX
IUTOKUHOB, KOTOPBII MPUHUMAET y4acTHe B peayn3a-
IIMM IMMYHHOTO OTBETAa M BOCTIJIINTEIHHON PEaKIHu.
Cekpenus NJI-6 ctumymupyercs NJI-1 u a-OHO. UJI-
6 urpaeT Ba)KHYI0 poJIbB JU( G epeHIPOBAHUH B-1rM-
(hoLMTOB, MXIIPEBPALICHNH B IIIA3MaTHIECKUE KIIETKH,
KOTOpPBIE CEKPETHPYIOT HMMYHOTI00ymuHEL. UJI-6 51B-
JISIeTCs MPOBOCHAIUTENIEHBIM ITUTOKUHOM, HIMMYHOMO-
JTyJSITOPOM, TaKKEMHAYLHUPYET KaHIEeporeHes3a, CTH-
MyJIupyd, pa3sutue onyxonu.MJI-6 obragaer u Mom-
HBIM  QHTHOTCHHBIM  JIEHCTBHEM,  CTUMYJIHUPYS
npoaykimio VEGF omyxoneBsix kieTok. CorjacHo
JaHHBIM psifa aBTopoB, MJI-6 ycunmuBaeTr pocT U MeTa-
CTa3MpPOBAHUE OIYXOJEBBIX KIETOK [7].

B mpoenénnoiipadoTte B kpoBu y 60ompHBIX ALK
ypoBesb a-OHO ysennuuaetcs Ha 25,4% 1o cpaBHe-
HHUIO C KOHTpPOJEM. Y OOJIBHBIX (OILIMKYISPHBIMH U
nanmmwuripaeiva Gopmamu PHIK na [-1I cragmsax pac-
MPOCTPAaHEHUs] HEOIUTa3ny HaOJII0AAI0Ch MOBBIIICHNE
a-®HO #na 1,5 paza (p<0,05), a va III-IV cragusx 3a-
6onesanus Ha 1,9 paza (p<0,05) mo cpaBHEHHIO C MO-
Ka3aTeJsIMU KOHTPOJIBHOM IPYIIION.

YBenudenus conepxanus B kposu a-OHO caune-
TEJIBCTBYIOT 00 aKkTHBAIMU Hecmnenuduueckonpesu-
CTEHTHOCTH OpraHW3Ma IIPOTUB PA3BUTHS OITyXOJle-
BOTO NpoLECca, SBIAETCS NPOSBICHUEM 3aILUTHOH pe-
akuMud  UMMyHHOM  cuctembl.  a-OHOsBisercs
€/IMHCTBEHHBIM IIMTOKWHOM, KOTOPBIH 00J1a/laeT IIUTO-
TOKCHUYECKUM JeiicTBUeM omyxoJieBbiM kieTkam.Ho
MHOT'JIa TIPU BBICOKUX KOHLEHTPALUAXIIPOUCXOAUT TO-
mvepm3armn @HO-a, koTopas mpUBOANTE K CHHXKE-
HUIO €T0 IPOTHUBOOITYX0JIeBOTO dddekTa [8].

Bwmecte ¢ murokmHamm AMII, Takxke urparor
BaXHYIO DOJIb B Pa3BUTHH TPOLECCOB BOCHAJICHUS,
MOJICP)KaHUH W PETYJSUN aJalTHBHOM MMMYHHOH
CUCTEMBI. B Hammx nccieoBaHmsIX HAOII0AaJI0Ch 3HaA-
uyutenbHoe noBbiieHne AMII B CBIBOPOTKE KPOBH Y
6onpHBIX ALK u PIIK.

KanpnpoTekTHH SBIsETCS OJHUM U3 KAIBIUICBS-
3BIBAIOLIMX OENIKOM, CHHTE3HPYETCS B OCHOBHOM MO-
HOLMTAX, HEHTpodmMIax M TKAHEBBIX Makpodarax.
KanbnpoTekTrH BBICBOOOXKIACTCS MPH aKTUBAUUU U
rudeny HeUTpoIIOB U MaKpo(]aroB BOKPYT OMyXoJIe-
BOW TKaHU M CTHMYJIHPYET CHHTE3 HPOBOCIIAIUTENb-
HBIX LUTOKHHOB B MMMYHOKOMIIETCHTHBIX KJIETKaXx.
KpomMe 5TOro KaapHpOTEKTHH YCHIMBAET WHBA3UIO
OIIyXOJIM ¥ aKTUBU3UPYET BBIXOJ XEMOTPAKTTaHTOB U3
nerikoruToB. Y 6onbHbIX ALK coneprxanue kaabnpo-
TEKTHHA B CBIBOPOTKE KPOBH MPEBBIIIAT 3HAaUCHHE KOH-
TposbHOM rpynmsl Ha 1,3 paza (p<0,001). [Tpu nmanm-
ssipaoM U posutukynspHomtaie PIIDK ua I-11 craguu
YPOBEHb KaJIbIIPOTEKTHHA yBeJMUMBaeTcs Ha 1,6 pasa
(p<0,001) u Ha 2 pa3a (p<0,001), cooTBETCTBEHHO TIO
CPaBHEHHIO C ITOKa3aTeJIsIMU KOHTPOJIbHON Tpymmbl.Ha
M-IV cramusix pazButus 3a00eBaHus Y OOTBHBIX ITa-
MUUIIpHON B Porumukynsipaoit popme PIIK ypoBeHs
KaJbIIPOTEKTHHA yBeInmuuBaercs Ha 1,8 paza (p<0,001)
u 1,9 paza (p<0,001) mo oTHOIIEHUIO KOHTPOJIS [9].

KonuenTparus nakrodepprHa y 60JIbHBIX TanI-
nsipHO# U dhosutukyspaoiipopme PUK wHa I-11 craguu
yBennuuBaetTcs Ha 2,2 pasa (p<0,001) u Ha 2,6 paza
(p<0,001), cOOTBETCTBEHHO MO CPABHEHUIO C MOKa3aTe-
JSIMA KOHTPOJIBHOM TpPYyMNIBI, B TO BpeMsl Kak HpH
AKX ero conepxaHue mpesbluan Ha 1,4 pasa
(p<0,001) xouTponbubie 3HaYeHus. Ha III-1V cragmsx
pa3BHUTHs 3200JIeBaHUs y OOJIBHBIX MANMIIIPHOM (op-
MOH TaTOJOTMH YPOBEHb JIAKTO(EPPHHAHECKOIBKO
HIDKE, YeM y TMalUEeHTOB ¢ (QOJUIMKYISIpHOH (hopMoit
PIK. ¥ 60mbHBIX ManmmuIIpHON B (HOIITHKYISIPHOM-
¢opme PIHIK xoHmeHTpanus gakrodpepprHa MOBbIIIA-
etcs Ha 3,5 paza (p<0,001) u Ha 4,2 pa3za (p<0,001), co-
OTBETCTBEHHO TI0 CPAaBHEHHUIO C IIOKA3aTEeNIIMH KOH-
TPOJNBHOU TPYIIHI (Tabmuima 2).



L
EST| |

34 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #5(33), 2018 EESL
Tabanma 2
Wsmenenne HeKOTOPEIX AMII y GosbHBIX 3a00JIEBAHNSAMH IUTOBHIHOM *kKejie3bl, M+m, (min-max)
ITokazarenu
Kamenporexktun, | JlakTodeppun e eH3nH
I'pymer 601bHBIX 5{ o Mf; /Ep A %{r i
Komtpoms(n=14) 91,444,0 0,96+0,04 63,8+4,3
P (67,8-110,6) (0,8-1,2) (0,8-1,2)
N _ 119,6+5,5 1,37+0,07 70,6+3,2
AzleHOMa MIMTOBUIHOM Kele3bl (n=25) (79,9-161) (0,8-1,9) (42,6-94.4)
& . ) _ 150,4+6,6 2,10+0,09 89,6+1,6
>§ Marwusipastii Tan(l-11 cragms )(n=28) (92,5-206) (1,3-2.8) (65-113)
° . 162,0£11,8 3,42+0,48 92,7+5,7
E[ 3 Mamusipaetid Tun(H1-1V cragus )(n=14) (98.4-224) (0,7-6.1) (63.9-127)
§ 2 Oommukymsipabiid Tun (I-11 cragus) (n=8) 185,6+17,3 2,51£0,36 o4,7£7,6
= yp (132-256) (0,9-3,6) (66-126)
= ®ommukyssipabii Tamn (11-1V cragus)(n=4) 169,7+22,3 4,0320,57 108,8+19,6
& yp (119-225) (2,5-5,2) (57-142)

Ipmmeganne: *-p<0,05, **-p<0,01, ***-p<0,001 - mo cpaBHEeHHUIO C KOHTpOIeM; "-p<0,05, M-p<0,01, M-
p<0,001 - mo cpaBHEHHMIO C aICHOMO IIUTOBHUIHOM JKEJIC3bI

JlaktodeppuH cuHTE3UpYyeTCS B CrELM(DUIECKIX
rpaHyJsiax HOJIUMOP(HOIAEPHBIX HEHTPODMIOB U TIPO-
SBJIsIET UMMYHOMOIyJIMpYtolee neiicteue. Obnanaer
aHTHOAKTepHATIbHON, aHTHBUPYCHON M aHTHOKCHIAHT-
HOH aKTMBHOCTBIO M IOCPEJICTBOM CIIEIHAJIbHBIX pe-
[ENTOPOB AaKTUBU3UPYEeT BbICBOOOXIeHHe WJI-6 u
®HO-a 13 MOHOHYKJIEapHBIX KieTok [10].

JHedheH3nHpIMENTKHE aHTUMUKPOOHBIE TIENITHIDI,
KOTOPbIE CHHTE3UPYIOTCSA B JICHKOIIUTAX U AMUTEINAIIb-
HBIX KJIETKaXUCTUMYJIUPYIOT CHHTE3 IIUTOKHHOB,
YYacTBYIOT B PErYJISIIIMU [€HOB MHOXKECTBA IIUTOKHHOB
Y XEMOKHHOBBIX perienTopoB./ledheH3nHbl CTUMYIIHPYS
CD4+T-knerok yBenmmunBarT cuare3 UOH-g u NJI-2,
ni1-6, NJI-10, NJI-8, xpome 3TOr0 OHUCTHUMYJIUPYIOT
cuares ®HO-au WJI-1b monouuTax./ledeH3MHIBISA-
eTCsI MOTEHIIHAIEHBIMXEMOATTPAKTaHTOM JJIs1 HEUTpOo-
¢woB B ouaru BocmaneHus U omyxomu[11]. YpoBeHs
nedeHsuHa mpu NANMULIPHOH W (OJUTHKYISPHOM-
tdopme PHIXK Ha |-l cragum yBenmumBaercs Ha 1,4
paza (p<0,001) u nHa 1,5 paza (p<0,001), cooTBeT-
CTBEHHO I10 CPaBHEHHIO C MOKa3aTeISIMU KOHTPOJILHOM
rpymnisl, Tak kak y 6onsHBIX AILDK koHIeHTparus ne-
(eH3uHa n3MeHseTCS B npesenax HopMsl. [Ipu dosm-
kynsipHo# opme PLLK na III-IV cragusx 3abosesa-
HUs HaOmmoaeTcs HauOoublee MOBbIIeHNneIeeH3H-
HaHa 1,7 paza (p<0,01), B To Bpems Kak, ManIISIpHON
¢opme PIIXK ero koHumeHTpamusi yBeqMYMBaeTCS Ha
1,5 pa3a (p<0,001) mo cpaBHEHHUIO C HOPMATHBAMH.

Takum o6pa3om, y 6onpHEIX ALK ypoBeHb Boc-
MaTUTENBHBIX TUTOKUHOB 1 AMII ymepeHHO H3MeHs-
etcs. [Tpu PIK u3mMeHeHne HIUTOKMHOBOIO cTaTyca U
AMII 66110 BBIpaXKE€HO B OOJNBINEH cTerneHu npu (Ho-
JMKYJISIpHOH (hopMe, YeM TpH NanwuUILIpHOH popme na-
TOJIOTHH KaK Ha paHHUX, TaK M Ha OoJiee O3 JHUX CTa-
JUSIX Pa3BUTHUS HEOMJIA3UH. YBEIHUEHHE COJCPKAHUSA
B kpoBu WNJI-6, DHO-a u AMII koppenupyeT co cre-
MIEHBIO PacIpOCTPAHEHUS] HEOIUIa3uu U OoJiee BBIpa-
JKEHHBIC M3MEHEHHs BBIABISAOTCA Ha III-1IV cragusx
3aboJIeBaHusL.
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STOMATOLOGICAL STATUS OF TIRES PRODUCTION WORKERS CLINICAL
EVALUATION IN THE PROCESS OF CARRYING OUT TREATMENT AND PREVENTION
MEASURES

KJINMHUYECKAS OLIEHKA CTOMATOJIOTHYECKOI'O CTATYCA PABOYUX IIIMHHOI'O
IMPOU3BO/ICTBA B IIPOLIECCE ITPOBEJEHMS JEYEBHO-TPO®UJIAKTUUYECKHUX
MEPOIPUSITUIA

Abstract

Introduction. Tire production is one of the most dangerous productions in terms of the risk of man-caused
environmental pollution, causes various negative disturbances in the body and leads to pathological changes in the
body, including tissues of the oral cavity.

Purpose of the study. Study of the developed step-by-step treatment and prophylaxis complex effectiveness
assessment of the dental status of tire production workers.

Materials and methods. In the researches took part 48 workers at the age of 30-50 years. Patients of the
main group in addition to basic therapy received a step-by-step 2 times a year developed therapeutic and prophy-
lactic complex.

Results. Conclusions. It is shown that the therapeutic and prophylactic complex, including detoxification,
adaptogenic, antioxidant, immunomodulating, capillary-strengthening and anti-inflammatory drugs, regulating
microbiocenosis, enhancing enzyme activity, effectively normalized indices of inflammatory process in periodon-
tal tissues, bleeding gums and oral hygiene.

Key words: production of tires, periodontal tissue, level of oral hygiene, firm teeth tissues.

Pedepar

ITokazaHo, 4To IpUMEHeHHe 2 pa3a B ro/y IMO3TAITHO pa3paboTaHHOTO AJIs padOYNX IIMHHOTO TPOM3BOICTBA
J1e4eOHO-TTPOMIAKTHIECKOTO KOMITIIEKCa, BKJIFOYABIIETO MPenapaTsl JeTOKCUKAIHOHHOTO, aalTOTeHHOT0, aH-
THOKCHJJAHTHOTO, IMMYHOMOJIETHPYIONIETO, KaMUIIPOYKPEIUISIONIETO U MPOTHBOBOCTIAIUTEIHHOTO EHCTBUS,
peryaupyonme MUKpoOHOIIeHO3, YCIIINBAIOIIKe (GepMEHTaTUBHYIO aKTHBHOCTD, 3(P(PEKTUBHO HOPMATN30BATH Y
HHUX TTOKa3aTeN BOCIAIUTENIFHOTO MPOoIiecca B TKAHIX MapOAOHTa, KPOBOTOYMBOCTH IECEH M YPOBEHb T'MTHEHBI
MOJIOCTH pTa. Pe3yapTaThl KIIMHIYECKOW OIICHKH CTOMATOJIOTHYECKOTO CTaTyca pab0vYHX IMIMHHOTO IIPOU3BOICTBA,
NPOBEJIEHHBIE B MpOIIecce JIeYeOHO-TTPOPUIAKTHIECKIX MEPOIPHUITHH, KOPPEIUPYIOT ¢ HOpMalu3annued OHoxu-
MHYECKHX IT0Ka3aTesIeii pOTOBOH JKUIKOCTH M OMO(MH3MYECKUMHU TTOKa3aTeJsIMH (PYHKIMOHAIBHBIX PEaKIHH 1o-
JIOCTH PTa y HUX.

Kniouegvie cnosa: npouzso0cmeo wiun, mkanu napoOOHmMaA, yposeHsb 2usuetvl NOJ0CMU pmd, meépovle MKaHu
3y608.

[llnHHOE TIPOM3BOJCTBO SIBJISAETCS OJIHUM M3 Ca-
MBIX OIMACHBIX MPOU3BOJICTB B OTHOIICHUH PUCKA TEX-
HOTEHHOTO 3arps3HEHUs MPUPOAHOH cpensl [1-4]. Tlo
orieHKaM dkcrepToB BO3 npou3BoACTBEHHBIH MTPOIIEcc
W3TOTOBJICHUSI PE3MHOBBIX IIMH SIBJISETCS HCTOYHUKOM
MOCTYIUICHUSI B aTMOC(EPY Pa3IMIHBIX TOKCHYHBIX U
KaHleporeHHbIX BewecTB [5]. TokcuuyHble BeliecTsa,
coJieprKalecs: B pacCTBOPUTEIAX, apax U adpo30JisiX,
MbUIb, MPOU3BOICTBCHHBIH IIyM W BHOpAIusi, HEPBHAs
Y SMOLMOHAJbHAs HAMIPSDKEHHOCTD BBI3BIBAIOT Pa3INy-

HbIC HETaTHBHBIC HAPYIICHUS B OPraHU3ME M, TEM Ca-
MBIM, TIPUBOJIAT K MATOJIOTMICCKUM H3MCHEHHUSM B Op-
raHax W TKaHsX MOJIOCTH pTa [6, 7].

OpHaKO KIMHMYSCKOW OICHKH BJIMSHUS [ATOTC-
HETUYECKH OO0OCHOBAaHHOTO JieueOHO-TIpoduIaKkTrde-
CKOT0 KOMIUIEKCA Ha CTOMATOJIOTUYECKHUI CTAaTyC pa-
OOTHHKOB IIMHHOTO TPOHM3BOJCTBA MPAKTUYCCKU HE
MIPOBOJIMIIOCH.

Ilenvro nanHOTO WCCIICAOBAHMS OBUIO M3YYCHHE
3¢ (GeKTUBHOCTH Pa3pabOTAHHOTO MOATAITHOTO JIie-
yeOHo-npoduiakruueckoro xomuekca (JIIIK) npu
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OLICHKE KIMHUYECKUX CTOMATOJIOTHYECKHX MOKa3aTe-
nel y paboumx OIMHHOTO ITPOM3BOACTBA.

Mamepuanvt u memoost. B yriryOiIeHHBIX HCCITe-
JIOBaHUSX MPHUHSIO ydacTre 48 paboumnx MHUHHOTO 3a-
Boza 3AO «Pocasay (1. benmas LiepkoBs, Yipauna) (oc-
HOBHAs TpyMIa — 25 4eJ0BeK, IPyIa CpaBHEHUS — 23
yejoBeka) B Bo3pacte 30-50 yiet ¢ kapuecoMm 3y00B U

3a00JICBaHUSAMH TKaHEW MapogoHTa. Y pabouux MMe-
JIUCH KaJIOOBI, B IEPBYIO OYepeb, HA KPOBOTOUHBOCTh
U OTEYHOCTh AECEH, HENPUATHBIM 3amax M30 pra.
['pynma cpaBHEHHS TOJXydYajia TOJNBKO 0a30BYIO Tepa-
U0 (CaHaIus MOJIOCTH PTa U MpodeccHoHabHAs TH-
rueHa). [lanreHTsl OCHOBHOM TPYIIIIBI TOTTOTHUTEIHHO
K 0a30BOM Tepamuy IoJTy4yaiy O3TAIHO 2 pa3a B roay
paspaborannsriii JIIIK, npeacraBieHHsiil B Tabmuie 1.
Tabuuma 1

He‘le6H0-Hp0(1)I/IHaKTI/I‘~IeCKI/Iﬁ KOMIUJICKC IJId pa6OTHI/IKOB IIMHHOT'O MPOU3BOJACTBA

Cpoxu npume- N
IIpenapatel Jo3upoBka P p MexaHu3m nercTBus
HEHUs
1-i1 sTan
5 kanenb Ha 100 JleTOKCUKAIMOHHBIN, aIanTOTeHHBIN, aHTU-
«Ananropur MAII» MJI BOJIBI BO 3 Henenu 2 OKCUJAHTHBIN, UMMYHOMOJICIUPYIOIIHMA, Ka-
BpeMs eabl, 2 pasa B rony NUWUIIPOYKPEIUIIOIUN,  NPOTUBOBOCHAJIH-
pasa B IeHb TEJIbHBIN
5 kanens Ha 100 Perymupyer MuKpoOMOILIEHO3, YCHIMBACT
MJI BOJBI BO 3 "enenu 2 €pPMEHTATUBHYIO0 AKTUBHOCTb, CHHXKAET XO-
«2uTtepopur MAID» A A Gep Y . ’
BpeMS €libl, 2 pasa B rony JIECTEpUH, BUTAMUHHBIN, MAKpO- 1 MUKPO3JIE-
pasa B IeHb MEHTHBIA KOMILIEKC
1 Tabmn. 2 pazaB | 1 mecsn 2 paza | Butamunsr rpymmsr A, B, C, B1, Bz, B3, B,
«OMUTMYIBTHDAPM»
JIeHb B TOJIy B12, 3kcTpakT 61M0(}I1aBOHOUIOB
Anminkanuu
1 mecsir 2 pasa | [IpeOHOTHK, UMMYHOMOAYJISATOP, AHTHOMPO-
«JIexBun» renp YTPOM H Beue- N .
pom B Oy TEKTOPHBIH, renaToNPOTEKTOPHBII
2-i1 otan (110 OKoHYaHuH 1-To dTana)
2 Mmecsra 2
pasa B rofy, DcCceHIMaNbHbIe JKUPHBbIE KUCIOTHI (BUTa-
«JIunocany» 1 cT.71. B IeHB kypcom ¢ niepe- | munbl F, D, E, B-kapoTuH) - MeMOpaHOIpo-
PBIBOM B 2 He- | TEKTOPHBIN, HOPMAIU3YeT OOMEH BEIECTB
JIeNH
Anmkanuu o
1 mecsiit 2 paza | aHTUOKCUJAHTHBIN, HUMMYHOCTUMYJIHUPYIO-
«KBepTyaun» reib YTPOM U Beue- N
B roJly it
pom

Knunanueckas orjeHKa CTOMAaTOJIOIMYECKOro CTa-
Tyca pabOTHUKOB IIMHHOTO TPOW3BOJICTBA IPOBOMIH-
Jlach B UCXOJHOM COCTOSIHUH, yepe3 3, 6 u 12 mecsiuen
HaOJII0IeHN, a KapuecnpoduiakTuieckas 3¢pPeKTus-
noctb JITIK onenuBanace 3a 2 roja.

Pe3ynomamul uccnedosanuii u ux oocyryicoenue.
ITanueHTsl OCHOBHOMW I'PYMNIBI U I'PYIIbI CPABHEHUS B

HCXOJHOM COCTOSIHUM MMEJIM NPaKTHYEeCKH HICHTHY-
HYI0 3a00J1€Ba€MOCTb.

Pacnpoctpanénnocts kapueca coctasmsia 100 %.
MHOXEeCTBEHHBI Kaprec B 00eux rpymnmnax pabouux
COCTaBJIAT B cpefHeM 55,5% cmyuaes. [Ipu aTom B uH-
nexce KITYn 3ammoMOupoBaHHbIEe 3yOBl B CPEIHEM CO-
craBisin 18,2%, kapuosHbie 3yosl — 68,05% u ynanén-
HbIe 3y0nI — 13,75% (Tabm. 2).

Tabsuma 2
CoctosiHue TBEPABIX TKaHeH 3y00B y pabo4MX IIMHHOIO IIPOM3BOJCTBA B HCXOJHOM COCTOSIHUM, M+m
[oxa3zarenu KIIY3 KIIYn Kapuec Irom6a Vnai. OcC10%XH.
I'pynna
EiangeHm 14,0£1,7 | 15017 | 2,95%0,30 | 9,75+1,0 | 23%03 | 0,34x0,05
SZHZOE? - 14,1941,6 | 1537+1,9 | 2,57+0,30 | 10,93+0,95 | 1,87+0,21 | 0,56+0,05
e 14,09 15,18 2,76 103 2,08 045

B mpornecce nedeHus penykuus Kapueca MIH Ka-
puecnpopmiakTuaeckuii 3h(HeKT, pacCUUTaHHBIA IO

MIPUPOCTY Kapueca 3a 2 roja HaOIIOJCHUH, COCTaBHII
29,7% (KII9 =100 — 1,3-100/1,85 = 29,7 %) (Tabmn. 3).
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Tabmuma 3

[Tokazarenu TBEPABIX TKaHeH 3y0oB 1o uHaekcy KITY T pabodnx MHWHHOTO MPOW3BOJCTBA B Mpoliecce JiedeOHO-
MpOoPUIAKTHIECKAX MeponpusaTui, M+m

Cpokn Ipu- [pu- [pu-
IIpu-
Ucxonmuoe Yepes 6 pocrt 3a pocr ue- | Yepes 2 | pocrt ue-
UYepes 1 rox pocrt 3a
I'pyn 3HAaYCHHE MecCSIIIeB 6 mecs- pes3 1 roga pe3 2 7 roxa
IIEB Tox roga A
I'pynna
CpaBHe- 15,0+1,7 15,60+1,91 0.6 16,3+1.5 0.7 16,85 0,55 1,85
HHUS +1,90
n=23
OcHoBHas
rpynma 15,37+41,90 | 15,88+1,80 05 16,27+1,70 0.4 i?g; 0.4 13
n=25 ’

[Maronorus maponoHTa ObLIa OTMEYEHA TaKXKE Y
100 % marrenToB o6eux rpymm. [Ipu 3ToM nérkas cre-
MIeHb MApOJOHTHTA OTMEYAJIach MO JIBYM IpyINIaM y
23,6% manmeHToB, a CPpeAHs CTENeHb ObLIa IHarHo-
cTupoBaHa y 76,6 % pabodnmx OCHOBHOW TPYIIIBI H
rpymmnsl cpaBHeHUs. [1o HHAEKCY KPOBOTOUMBOCTH JIET-

Kasl cTeneHb nmapoaoHTuTa coctasisia 20,15%, cpen-
H1s1 — 33,3 %, a Tokénast — 46 %. [Ipn oneHke TTyOnHBI
MTApOJOHTAIBHOTO KapMaHa JIETKasi CTETIeHb MapoJ0H-
THUTa 0OTMedanack B 68,5% ciryyaes, CpeiHsAsA CTENEHb —
B 20,15 %, a Toxénas — B 10% ciaydaeB B 00eux rpym-
nax HaOroaeHus (Tadi. 4).

Tabmuna 4

IIpoueHTHAs CTPYKTypa TSAKECTU NOPAKEHUS TKaHEU IIapOJOHTa
y pabouux MHUHHOTO IPOU3BOJCTBA, Yo

OKAZATEIE PMA, % KpoBoTounBocTs, ITaponoHTanbHBIA KapMaH,
OabI MM
IETK. CpElH. — JIETK. CpEIH. — JETK. CPEIH. —

I'pymmsr 2%;2) 5(5(‘;) ) (>50%) gir?) (]? ’06) (>1,0) ﬁlf)?) (Zi"di (>2,0)
I'pynna cpas-
HEHUS 25 75 - 29,2 33,3 37,5 66,7 20,8 12,5
n=23
OcHoBHas
rpymmna 22,2 77,8 - 111 33,3 55,6 70,4 22,2 7,4
n=25

[pu stom maAekc PMA % OBLI BBICOKHM H CO-
CTaBJISI B 00enx rpymmnax B cpegaem 37,5%, T.e. pac-
MPOCTPAaHEHHOCTh BOCMAJEHUSI ObLIa 3HAYUTEIHHOM.
Wunexc xpoBoTounBocTH coctanmnsi 0,97 6amna. 3Ha-
YeHHs IapOJOHTAILHOTO KapMaHa ObUIM JTOCTATOYHO
HU3KHUMHU 32 CYET YBEITMUYCHHS II0KA3aTelIs IOTEPH AIIH-
TenuansHoro npukperuierans (I1911).

CocTostHEE THTHEHBI MOJIOCTH PTa B 00ENX Ipyn-
nax pabounx OTMEYaIoCh KaK yIOBJIETBOPUTEIHHOE B
37,7% ciyuaeB, HEyJOBIETBOpUTENIBbHOE — B 58,6% 1
wioxoe — B 3,7 %. Takum oOpazom, B Irpynmax rnpea-
JIUpOBaja HEYAOBIETBOPUTEIbHAS TUTHUEHA IOJIOCTU
pTa, 4To YCYryOoisio HMpOTEKaHWE BOCHAIUTENEHOTO
MpoIIecca M €ro TKECTb.

Kpowme Toro, ormMegasncst pocT MHTEHCUBHOCTH Ta-
TOJIOTHYECKUX N3MEHEHHH B TKAaHIX MMAapoJOHTa C yBe-
JIMYEHUEM CTa)ka pabOTHI MAI[EHTOB.

B rpynre cpaBHeHUs NOCIe IPOBEIeHNST 6a30BOI
Tepanuy pacrpocTpaHEHHOCTh BOCTIAJICHHST yMEHBIIH-
nace Ha 19,2 % mo CpaBHEHHMIO C UCXOIHBIMHU JaH-
HbIMU. B OCHOBHOI rpymne nocie IpOBEIEHUS Jie-
4eOHO-TIPOPIIIAKTHUECKUX MEPOIPUATHI Ha GoHe Oa-
30BOM TepaIuy 3TOT OKa3aTess yMeHbImiIcsa Ha 38 %.
Uepe3 6 mecsneB HaOMIOAEHUS B IpyIIe CPaBHEHHS
ungexc PMA % ysenuuuics Ha 12,75 %. B ocHoBHOM
rpynne 3ToT MHOoKa3zaTenb yBenuuwmics Ha 7,2 % mo
CPaBHEHHIO C IPEABIIYIIMM 3HaueHHEM, HO ObUI Ha
33,6 % Hmxe HCXOIHBIX nokazateneid. Uepes 1 rog B
TpyIIme cpaBHeHUs! MHIEKC Parma mpakTHYecKu mpu-
OnMM3MIICSd K HMCXOJHBIM IIOKa3aTelsiM, a B OCHOBHOM
rpymme oH OpuT HKe Ha 32 % MCXOIOHBIX 3HAYCHUH.
[TapomonTompoTexkTopHBIi 3 dexT mo maaekcy Parma
pu 3ToM cocTtaBui 32 % (tabm. 5).
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Tabmuma 5

CocTosiHHEe TKaHEeH MapoIoHTa pad0YNX MIMHHOTO MPOU3BOICTBA B MpoIiecce JIeueOHO-TIPOUITAKTHISCKHX Me-

pompustuii, M£+m

Cpoku | UcxonmHoe 3Ha- Yepes 3 mecsma Uepes 6 me-
UYepes 1 rox
I'pymma YeHHE (TIocte poIIaKTHKH) CSITICB
PMA, %
| PYIIACPIBHEHNA | 369421 29,822,0 33,6423 35,7425
OcHoBHas rpymIa 38,1+2,0 23,6+2,1 25,3+£2,2 25,9+2,1
n =25 p>0,05 p<0,05 p<0,05 p<0,01
KpoBoTo4unBOCTB, 6AIITBI

lr:p:yzn3na CpaBHEHHS 0,930,10 0,82+0,10 1,3+0,1 1,5+0,12
OcHoBHas rpymnmna 1,02+0,1 0,67+0,07 0,74+0,09 0,79+0,07
n =25 p>0,05 p>0,05 p<0,001 p<0,001

HpI/IMeLIaHI/IeZ P — ODoKasaTejib JOCTOBCPHOCTHU OTJIMYUH OT TpyImIibl CPABHCHUA

ITokazarens MHAEKCAa KPOBOTOUMBOCTH B TPYIIIE
CpaBHeHMsI mocie Kypca 0a30BOH Tepanmuu yMEHb-
muics Ha 11,8 %, a B ganpHeiieM yBeTUUHUBAICT U
yepes 1 rox Obi1 B 1,6 paza OorbIre 4eM B UCXOIHOM
COCTOsIHUU. B ocHOBHOM rpymnme mnocie KOMIUIEKCHON
TEPaIuy ATOT MOKA3aTENh YMEHBIIUIICS 10 CPABHEHUIO
C HUCXOIHBIM 3HaueHmeM Ha 34,3 % W ocTaBajica Ha
9TOM ypoBHE B TeueHue 1 roma (Tadam. 5).

CocTosiHME TUTHEHBI MOJIOCTH pTa MalMeHTOB
TaKXKe CBHJCTEIbCTBYET O BBIPAXKCHHOM MPO(HIAKTH-

yeckoM 3¢ dexTe pazpaboTaHHOTO KOMIUIEKca. B oc-
HOBHOW TIpymme MalueHTOB IOCie MPOBEJCHHOTO
Kypca jedeHust nHuekc Silness-Loe ymeHbIImics Ha
0,72 Gamra, 9TO COCTaBWIO NMPOQMIAKTUICCKHAN (-
¢exr 55,3 %. [lepen BTOpPBIM KypcoM Teparnuy 3TOT HO-
Ka3aTelnb HeCKOJIbKO yBenmumics (Ha 2,2 %). 3a 1 roxn
HAOIOACHNH TPOPUIAKTHUSCKUAN dPPEKT COCTABIII
37,3 %. B rpymme cpaBHeHHA mociie 6a30BOH TepaIiu
unaekc Silness-Loe ymensmwics Ha 33,9 %, ogHako
4yepe3 1 roj OH JOCTOBEPHO HE OTIMYAJICS OT MCXOI-
HOTO cocTosHUA (TabI. 6).

Tabnuna 6

CocTostHHEe TUTUEHBI TIOJIOCTH PTa paOdOYMX HIMHHOTO ITPOU3BOJICTBA B MPOIECCE JIeUeOHO-NTPOPHIAKTHIECKUX
MeponpusTuit, M+m

Cpoxu | HcxomgHoe 3Ha-
Ipynma qeHie UYepes 3 mecsna Yepes 6 mecsiieB Uepes 1 roa
Silness-Loe, 6amibl
I'pynna cpaBHe-
HUSA 1,53+0,17 1,01+0,10 1,35+0,12 1,49+0,15
n=23
OC‘LO;;” 1,61£0,16 0,89+0,10 0,91%0,07 1,01£0,10
?325 p>0,05 p>0,05 p<0,005 p<0,01
Stallard, 6amibt
I'pynna cpaBHe-
HUS 1,56+0,16 1,11+0,10 1,29+0,11 1,48+0,16
n =23
?C?;;aﬂ 1,7340,17 0,85+0,07 0,92+0.08 0.97+0,08
np:yz5 p>0,05 p>0,05 p<0,05 p<0,01

IIpumedanue: p — okasaTellb JOCTOBEPHOCTH OTJIMYMI OT IPYIIIbl CPaBHEHUS.

Wupexc Stallard’a B 0CHOBHOM TpyIIIie MAlMEHTOB
nocJie Kypca JIeYeHHs TaK)Ke YMEHBIIWIICS MO CpaBHe-
HUIO C UCXOAHBIM cocTosiHreM Ha 49,1 %. Uepes 6 me-
CsILIEB Iepel MOBTOPHBIM Kypcom mHIekc Stallard’a
yBenmumics Ha 8,2 %. 3a 1 roxg HabmoxeHui mpodu-
naktuaeckui a¢dexrt cocrasuia 43,9 %. B To xe Bpems
B TpyIIIE CPaBHEHHMS IOcie Kypca 0a3oBOil Tepamnuu
nnjekc Stallard’a ymensinmics Ha 28,8 %, HO B JaJib-
HeWIeM yBeIWduBajcs U uepe3 1 roj Takke He OTIIH-
qajicst OT HCXOTHOTO cOCTOSTHUSA (Tabi. 5).

Bu16oowl. TlonyyeHHble pe3ynbTaThl CBUIECTENb-
CTBYIOT O TOM, YTO IIPUMEHEHHE 2 pa3a B TOAY pa3pa-
OotaHHOrO JUIS PabOYMX IMUHHOTO IPOHU3BOJICTBA

JITIK, BKJIFOUaBLIETO IpEenaparhl AETOKCUKALMOHHOIO,
aJanTOr€HHOr0, AHTUOKCUAAHTHOTO, IMMYHOMOJEIHU-
PYIOLIET0, KanWUISIPOYKPEIUISIONIEro U MpOTUBOBOC-
MATATENFHOTO JICHCTBUSA, PETYIHPYIOMIIEe MHUKPOOHO-
[IEHO3, yCWIHBaoNIie (PePMEHTATUBHYIO aKTUBHOCTH,
3¢ (G eKTHBHO HOPMATH3YIONIHE Yy HUX TTOKA3aTEeIIN BOC-
NaJUTENBLHOTO MpoLEcca B TKAHAX MapoAOHTa, KPOBO-
TOYMBOCTH JIECEH U YPOBEHb T'MTHUEHBI MIOJIOCTH pTa. Pe-
3yJbTAThl KIIMHUYECKOW OIIEHKH CTOMATOJIOTHIECKOTO
cTaryca pabodnx MIMHHOTO NMPOU3BOJACTBA, POBEICH-
HOH B mporecce JedeOHO-MPOPHIAKTHIECKUX MEpO-
TIPUSATHH, KOPPEITUPYIOT ¢ HOPMAaU3aIueil OMOXMMH-
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YeCKUX TOKa3aTesied POTOBOW KHIKOCTH U OMOGhH3H-
YECKUMH T10Ka3aTeN MU (DYHKIIMOHAIBHBIX peakinii B
MOJIOCTH PTa.
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OIIEHKA YYBCTBUTEJIBHOCTU U CHEIIU®OUYHOCTHU HEKOTOPBIX BUOXUMHNYECKUX
HAPAMETPOB ITPU PAKE MOJIOYUHOM KEJIE3bI
ASSESSMENT OF THE SENSITIVITY AND SPECIFICITY OF CERTAIN BIOCHEMICAL
PARAMETERS IN BREAST CANCER

Summary. The sensitivity, specificity, and general diagnostic value of some cytokines (IL-2, IL-6, IL-8, IL-
10, TNF-0) and oncomarkers (CA 15-3, CEA) in breast cancer was studied in this study.

The results of the study showed that the level of CA-15-3 oncomarker has a high diagnostic significance in
patients with breast canser. Of the cytokines, IL-6 and IL-8 had the highest sensitivity, and 1L-10 and TNF-a had
the lowest sensitivity. Taking into account the above, it can be concluded that these data can play an important
role in evaluating the pathogenesis of breast cancer, as well as in diagnosing and monitoring the treatment of this

disease.

Key words: breast canser, CA 15-3, CEA, IL-2, IL-6, IL-8, IL-10, TNF-a
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AuHoTanusi. B manHON paboTe M3ydeHbl YYBCTBUTEIBHOCTD, CIICIU(PUIHOCTS M OOMIast THarHOCTHIECKAS
[IEHHOCTh HEKOTOPBIX IuToKKuHOB (IL-2, IL-6, IL-8, IL-10,TNF-a) u onkomapkepoB (CA 15-3, CEA) mpu pake

MOJIOUHOH sxene3sl (PMIXK).

PesynbTarsl uccnenoBanuil nokasanu, 4yto npu PMOK BBICOKYIO JMarHOCTUYECKYIO 3HAUUMOCTh UMEET OH-
komapkep CA-15-3. I3 nHTOKMHOB caMOii BEICOKOHW YYBCTBUTEIBHOCTEIO oOmanamu IL-6 u IL-8 a camoit Hu3KOMH
- IL-10 u TNF-o. ITpuaIMas BO BHUMaHHS BEIIIEH3I0KEHHOE, MOYKHO MIPHUIATH K BEIBOAY, YTO 3TH AAHHBIE MOTYT
UTpaTh HEMAJIOBAXKHYIO POJIb MPH OleHKe maTtoreHeza PMIK, a Takke B TMarHOCTHKE U MOHUTOPUHIE JICYECHUS

IAaHHOTO 3a00JIEBaHMUS.

Kouesvie cnosa: pax monounoii sceneszvr, CA 15-3, CEA, IL-2, IL-6, IL-8, IL-10,TNF-«

Pak monouHoi xxene3sl (PMXK) — onna n3 cambix
aKTyaJIbHBIX NPOOJIEM COBPEMEHHOI KIMHUYECKOI OH-
KOJIOTHH, TIOCKOJBKY B CTPYKType 3a00J1eBacMOCTH
JKEHCKOTO HACEJIEHUs 3TOW MaTOJIOTHH NPHHAUICKUAT
OJTHO U3 MEPBBIX MECT B OOJBIIMHCTBE SKOHOMUIECKH
pa3BUTHIX cTpad [4]. Pemenne mpobiaeMbl peacTaBis-
eTcsl BO3MOXKHBIM T10 HECKOJIBKUM (pyHIaMeHTaIbHBIM
HaNpaBJICHUSIM: BBINOJHEHHE CKPHUHWHIOBBIX IIPO-
rpaMM B IeJIX MaKCUMAaJIbHOM BBISBISIEMOCTH PaHHUX
¢dopm 3aboseBaHMs, a TaKKe OMNpEACIECHHE TPy
pHCKa B 3aBUCHMOCTH OT KOMIIJIEKCA COOTBETCTBYIO-
muX (GaKTopoB, C BBHICOKOH BEPOSTHOCTBIO TPHBOJIS-
IIMX K pa3BUTHUIO Heorasuu [7, 19, 21].

HecMotps Ha pacmmpeHne BO3MOXXHOCTEH WH-
CTpYMEHTaIbHON quarHocTHk pu PMIK, maboparop-
Hasl TMarHOCTHKA TAaKKe MPOJOIDKAET COXPAHATH CBOE
3Ha4eHHe. B HacTosIIee BpeMs H3BECTEH Psill OITyXOJIe-
BbIX MapkepoB PMIK: CA 15-3, CEA, oHKOIIpOTEHHEI,
uTokepatuHel. Cpenu HMX HamboJee MIMPOKO HC-
nons3ytorcst CEA u CA 15-3[1, 5, 9].

UyBCTBUTEIBHOCTh OITyXOJIEBBIX MAapKepoB Yy
60mnbHBIX ¢ panEUM PMOK ouens Huskas (15-35%), mo-
3TOMY MX UCIIOJIb30BaHUE B TUArHOCTHKE 3a4acTyIO 3a-
TpyAHUTENbHO. [loryueHHbIe HU3KHE 3HAaYeHNE MapKe-
POB OTHIOAb HE HCKIIOYAIOT HAIWYHE NEPBUYHOTO U
METacTaTHYECKOTr0 04aroB, OJHAKO BBICOKHE YPOBHH
MapKepa IOYTH TIOJIHOCTBIO CBHIETENBCTBYIOT O HaJIH-
YMH T€HEepaIN3aliy OIMyXOJIH U OTAEIbHBIX METacTa-
30B. YCTaHOBJIEHO, YyTO Bbicokue ypoBHU CEA u CA
15-3 oxgHO3HAYHO CBs3aHBI co craaueii PMIK, pa3me-
POM OITyXOJI ¥ BOBJICYEHHEM B OITYXOJICBBII IpoIiecc
pPETrHOHAPHBIX JUM(paTHUECKHX y310B [3, 22, 23].

Lenbto Harelt paboOTH! IBUIACH OIICHKA YyBCTBU-
TENILHOCTH, CIIEIIM(UIHOCTH U AUArHOCTHYECKON LIeH-
Hoctu oHkoMapkepoB CEA u CA 15-3 u HEKOTOpBIX
murokuaoB (IL-2, IL-6, IL-8, IL-10 u TNF-a) nipu omy-
XOJISIX MOJIOYHOM XKeTe3bl.

MarepuaJjbl 1 METOABI.

B Hacrosimeil pabore ObIM TpeNCTaBIEHBI pe-
3yJIbTaThl HCCAENOBaHUSA 92 MallMeHTOK, MPOXOJUB-
mmmx o0cienoBanue mo nosoxy PMXK B Onkomoruue-
ckoii Kimnmke AszepOaiipkaHckoro MeTunnHCKOTO
Yuusepcurera 3a nepuox ¢ 2014 mo 2017 roga. Boz-
pacT nanueHTok konebamncs ot 18 1o 79 ner. 13 ob6ce-
JIOBaHHBIX TALMEHTOK y 48 jKeHIWH ObUTH OOHapy-
KEeHBI 3]I0KAaYeCTBEHHBIE, a Y 28-100poKaueCTBEHHbIE
HOBOOOpPAa30BaHMS MOJIOYHOH Keme3bl. 16 mpakThue-
CKH 3JIOPOBBIX JKEHIIUH OBUIM BKIIFOYEHBI B TPYIITY
KOHTPOJISL.

B kpoBU Bcex KEHIIMH, BXOISIINX B KOHTHHI'€HT
UCCIIEIOBaHNs, HAMH OBUTM W3Y4YECHBI CHIBOPOTOYHBIC
ypoBHu oHKomapkepoB CEA, CA 15-3 U OCHOBHBIX
MPO- U IPOTHBOBOCTIATHUTEIbHBIX IUTOKUHOB (IL-2, IL-

6, IL-8, IL-10 u TNF-0)), urparommx BaXHYK pOjb B
natoreHeze PMXK. KoHueHTpauuio ucciaenyemsix mna-
paMeTpoB ONpeNeIsUIA UMMYHO(PEPMEHTHBIM METOJIOM
ananu3a Ha armmapate STAT Fax 303Plus (CILIA) ¢ o-
Moo Habopa peakTrBoB pupmbl “Human” (I'epma-
HUS) [UIA ONpeNeNICHHS OHKOMAapKepoB M  (HPMBI
“VEKTOR-BEST” (Poccust) mist onpeneseHus uTo-
KHHOB.

NmmyHodepMeHTHBI — aHamu3  (COKpaIEHHO
U®A, ot aurn. enzyme-linked immunosorbent assay,
ELISA) — nabopaTopHbIii HMMYHOJIOTHYECKUIT METO
BBISIBJICHUS] QHTUT€HOB U aHTUTEN, OCHOBAaHHBIA Ha
OTIpeJIeIEHNH KOMITIEKCA «@HTUI'€H-aHTUTENO0) 3a CUET
BBEJICHHUSA B OIMH U3 KOMIIOHEHTOB peakuuu (GepmeH-
TATUBHOM METKU C MOCIENYIOIIEH ee AETEKIMEN C 1o-
MOIIIBI0 COOTBETCTBYIOMIETO CyOCTpaTa, N3MEHSIOIIETO
CBOIO OKpacKy. OCHOBOH TPOBEICHUS JIFOOOTO BapH-
aaTta UDA cinyxuT onpeieieHne IpoIyKToB (hepMeH-
TaTHBHBIX PEaKIUi MPHU HCCIEIOBAHUHN TECTHPYEMBIX
00pa3loB B CpaBHEHHH C HETaTUBHBIMU M IO3UTHB-
HBIMH KOHTpPOJISIMH [5, 8].

st pacueTa 4yBCTBUTENBHOCTH, CHEIUPUIHO-
CTH W JAMAarHOCTHYECKOH IIEHHOCTH OHKOMAapKepoB U
IIUTOKMHOB MpeaBapuTeNbHO ¢ momompio ROC-
ananmza B SPSS-20 onpenenunach «TOYKa OTCEUCHUS
(«cut of point») 1 MO OTHOLICHUIO K ATOH TOUKE B OU-
HapHOW KJIacCU(UKAIIMHA BBIYUCISUINCH CTATHCTHYC-
ckue mapametpsl B MS EXCEL-2013.

Pe3yabTaThl U 00Cy:KIEHHS.

Cancer Antigen 15-3 (CA 15-3) - otHOCHTCS K
BBICOKOMOJICKYIISIPHBIM TITUKOTIPOTEHHAM MYIIMHOBOTO
TUTa ¢ MoJieKynspHoil Maccoit 300000 la, mpoaynu-
PYEeMBIM KJIETKAMHM KapIMHOMBI MOJOYHOM >KeNe3bl.
OTmeuaercss mpsiMasi KOPpENALUs CO CTagued omy-
XOJIM, HAJIMYUEM MEeTacTa3oB: ypoBeHb Oymer Ooiee
BBICOKUH P HAJTMYHMH 3JI0Ka4E€CTBEHHOTO MpoIiecca B
KOCTSIX, TeueHu u jerkux. /o 80% xeHumuH c meTacra-
3aMHM paka MOJIOYHOM >KeJie3bl UMEIOT 3HAuYMUTEIbHOE
MOBBILLIEHUE YPOBHS 3TOr0 OHKOMapkepa [10,12,23].

VYposenb CA 15-3 nossimaercs 3a 3—14 mecsiuen
JIO TIOSIBJICHHS KIMHWUYECKUX U PEHTTCHOIOTHYCCKHUX
MIPU3HAKOB PEIMINBA, METACTAa3UPOBAHHS, YTO HEOO-
XOJIMMO yUUTBIBATh TIPH UHTEPIIPETALUN PE3YIbTaTOB
IIpU KOHTPOJBFHOM OOCIETOBAaHWK MOCJIE IMPOBEACH-
Horo jeuenus [ 15,18]. [Tpu pake MOJIOYHOM jKeJe3bl OH
JOCTAaTOYHO XOPOIIO KOPPETHPYeT ¢ 3 (HEeKTUBHOCTHIO
nedenus (y 66% MNPOUCXOIUT CHIDKEHHUE), OJTHAKO HE
MOJKET OBITh TOJIFKO €TMHCTBEHHBIM MapKepoM Kak 3¢h-
(EKTUBHOCTH TEpaliu, TaK M METaCTa3HPOBaHUS.
CHumxeHue ypoBHs ceiBopoTouHOro CA 15-3 sBnsercs
MoKazarejeM peakliy Ha MPOBOJUMYIO TEPAIUIO, B TO
BpeMs KaK COXpaHEHHUE KOHIICHTPAIMH CBSI3aHO C MPO-
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TpeccupoBaHUEM 3a00JICBaHUS M HEAJCKBATHBIM OTBE-
TOM Ha JieueHue. J{uarnocrudeckas neHHoctb CA 15—
3 BO3pacTaeT B KOMOWHAIIUH C OIPENICIICHUEM PAKOBO-
smbpronansHoro anturena (CA) [16,18,20]

[o pesympTaTaM HaIIUX MCCIIEAOBAaHUH (TabIUIIA
1) mpu omeHKe 31I0KaYeCTBEHHOCTH OIYXOJIM MOJIOY-
HOM Kene3bl 4yBCTBUTENbHOCTh CA 15-3 cocraBmia

93,8+3,5%, a cnermuduaHOoCTh - 89,3+5,8%. [Ipencka-
3aTeNIbHAS ITOJIC3HOCTh ITOJIOKUTEIBLHOIO pe3yJIbTara
cocraBmna 93,8+3,5%, a mpenckasaTenbHAs MOJE3-
HOCTB HETAaTUBHOTO pe3ynbpTara — 89,345,8%.

Tabnuna 1.
YyBCTBUTEILHOCTD U CHEMUPUIHOCTH OHKOMapKepoB mpu PMK
OHKoOMapKepsI Se% Sp% pPV% nPV% LR+ LR-
CEA 89,6+4,4 78,6+7,8 87,8+4,7 92,0+5,4 4,18 0,13
CA-15-3 93,8+3,5 89,345,8 81,5+7,5 87,5+6,8 8,75 0,07

Se — YyBCTBUTENBHOCTH - HCTUHHO (+) pe3ysbTaThl
Sp — cnenuU4YHOCTD - UCTHHHO (-) PE3yIbTATHI

PPV — npesicka3zarenbHast HOJIE3HOCTh (+) pe3yabraTa
NPV — mpezckasaTenbHas MOJIE3HOCTS (-) pe3ysIbTaTa
LR+ — oTHOMIEHUE TIpaBIOTIIONO0ONS (1) pe3ynpTara
LR- — otHOIICHME TIpaBOTIOnO0HS (-) pe3yibTaTa

[Ipu >TOM OTHOIIECHHE TPABAOTOAOOHS MOJIOKH-
TENBHOTO Pe3yibTaTa COCTABMIO 8,75 W OLCHUBAJIOCH
KaK XOpoIIo, a HeraTuBHOro pe3ynaprata 0,07 u orieHu-
BaJoCh Kak OTAWYHO. OOIIUN JUarHOCTUYECKUH Bec
Tecta Obu1 paBeH 92,1£3,1%.

PakoBo-smbpuonansHbiii antures (CEA) - riuko-
NPOTEHH, OTHOCAIIMICS K TpyHIe OHKO(MEeTaIbHBIX
6enkoB. Bo BHYTpUYTpOOHOM Iiepro/ic OH BhIpadaThI-
BaeTCs KJICTKAMH MMUIICBAPUTEIHHOTO TPAKTa (TICYCHH,
KHIICYHHKA, TIOKEITYTOYHON JKeJIe3hl), a TOCIe POXK-
JICHHUS €T0 CHHTE3 PE3KO IOAABILICTCSA U €0 YPOBHH B
CBIBOPOTKE Y 30POBBIX JIIOICH MUHUMATBHEL [10BBHI-
[ICHHE COJNICPXKaHHUS MOXET OBITh OO0YCIOBICHO Kak
37I0KaYECTBEHHBIM POCTOM OITyXOJH, TaK W pa3imd-
HBIMH BOCHAIUTEIbHBIMU U J00pOKaueCTBEHHBIMHU
MpOoIecCaMy: y YacTH MAIHEHTOB C MOATBEPIKICHHBIM
JIMarHO30M KapIHMHOMBI MOTYT OTMEUYaThCs HOPMallb-
Hble ypoBHU COA, ¢ Ipyroi CTOpOHBI, MOBBIIICHHBIH
YPOBEHb BBISBISIETCS] Y KYPHIIBIIUKOB, HMAalUEHTOB C
KapIMHOMOI M TAI[MeHTOB C JPYTUMH JoOpokaue-
CTBCHHBIMH OITYXOJISIMH ¥ BOCITAJIUTEIIEHBIMH TIPOIIEC-
camu. [loaTOMy OJHO3HAYHO HWHTEPIPETHPOBATH pe-
3ynbTathl COA Kak HaJM4YUe WM OTCYTCTBHE KaplLu-
HOMBI Helb3s [6,16,20].

[o HamIM TaHHBIM IPH OIICHKE 3II0KAYeCTBECHHO-
CTH OITyXOJIM MOJIOYHOW JKeNe3bl YyBCTBUTEIHHOCTH
CEA cocraBuna 89,6+4,4%, a cnenupuIHOCTH -
78,6+£7,8%. TlpenckaszarenbHasi MOJIE3HOCTh TMOJIOXKH-

TEJILHOTO pe3yibTaTa cocTaBuna 87,4+4,7%, npeacka-
3aTeNbHAs TIOJIE3HOCTh HETAaTHBHOTO pe3yibTaTa —
81,5+7,5%. I1pu 3TOM OTHOIIICHHUE MPABAOIOI00HS 110-
JIO)KUTENBHOTO pe3ynbTaTa cocTaBuio 4,18 u oneHnBa-
JIOCh KaK MOCPEJICTBEHHO, a HETaTUBHOTO pe3yjbTara
0,13 u oneHnBaIOCH Kak xoporro. OOIumii JMarHOCTH-
4yecKuil Bec Tecta Obu1 paBeH 85,54+4,0%.

Nurepneiikun-2 (IL-2) - ectecTBeHHBIM 06pa3om
BEIpa0aTBIBACTCS  AKTHBHPOBAaHHBIMH  T-KIETKaMU.
WJI-2 yBenmumBaeT mponudepanuro OenbIX KIETOK
KpOBH, B TOM YHCJIE IUTOTOKCHYCCKHX T-KJIETOK U
€CTeCTBCHHBIX KIICTOK-KWIIJICPOB. MPUBOAS K YCHIICH-
HOMY TIPOTHBOOITYXOJIEBOMY WMMYHHOMY OTBETY.
YcranoBieHo, 9to IL-2 Takke oOiierdaer mpou3BOJ-
CTBO aHTUTEN B-KkneTkamu, KOTOpble B JajibHEWUIIEM
BO3/EHCTBYIOT Ha PaKOBBIE KJIETKH [2].

[To pe3ynpTaTam HaAIIUX WUCCIEIOBAHWUN YyBCTBH-
TesnbHOCTH [L-2 mpu OIleHKe 3710Ka4eCTBEHHOCTH OIy-
XOJIM MOJIOYHOM kene3bl cocraBuia 70,8+6,6%, a crie-
muduuHocTh — 60,7+9,2%. IIpenckasaTenbHast moJies-
HOCTh  TIOJIO)KUTENIFHOTO  pPe3ylbTaTa COCTaBHIIA
75,6+6,4%, npenckasarenbHasi MOJIE3HOCTh HETaTUB-
Horo pe3ynbpTraTa — 54,8+8,9%. OTHOIIEHNE IPaBONO-
JOOHS TTOIOKUTEITHHOTO pe3ylibTara coctaBmio 1,80 u
OILICHMBAJIOCH KaK HEMPHUTOJHOE, a HETaTHBHOTO pe-
3yabpTara 0,48 W OIEHHMBANIOCH KaK IMOCPEIACTBEHHOE.
OO0muii JWarHOCTUYECKUH Bec TecTta OBUT paBeH
67,1£5,4%.

Tabnuma 2.
UyBCTBUTEIBHOCTD U CIIEI(PUIHOCTh NUTOKHHOB ITpu PMOK

HNUTOKHHBI Se, % Sp, % pPV, % nPV, % LR+ LR-
IL-2 70,8+6,6 60,7+9,2 75,6+6,4 54,8489 1,80 0,48

IL-6 85,6+5,1 82,1£7,2 89,1+4,6 76,7£7,7 4,78 0,18

IL-8 85,4+5,1 78,6+7,8 87,2449 75,9+£7,9 3,99 0,19
IL-10 60,4+7,1 78,6+7,8 82,9+6,4 53,7+7,8 2,82 0,50
TNF-a 56,3+£7,2 82,1£7,2 84,4+6.4 52,347,5 3,15 0,53

Nurepneiikun-6 (IL-6) — mpoxyumpyetes mumpo-
WJHBIME W HENMMQOUIHBIMH KIIETKAaMH, PEryJIHpyeT
MMMYHHBIH U OCTpo(a3Hble OTBETHI, BOCIIAJICHHE, OH-
KOTeHe3 U reMonod3. Beicokoe conepaxanue IL-6 B cbI-
BOPOTKE IEepU(PEepHIecKOd KPOBH, XapaKTEpHOE I

60mpHBIX PMOK, cyXHUT BaXKHBIM JHATHOCTHYECKUM
KpUTEpHEM 3JI0Ka4ECTBEHHOCTH IIpoIiecca.

ITo HamuM AaHHBIM, YyBCTBUTENBHOCTD IL-6 mpu
OLICHKE 3JI0KaYE€CTBEHHOCTU OIIyXOJIM MOJOYHOH Ke-
ne3sl  coctaBmia  85,4+5,1%, a cnenuuYHOCTH
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82,1+7,2%. TlpenckazaTenbHas MOJIE3HOCTh IOJIOKH-
TENBHOTO pe3yibTarta coctaBmia 89,1+4,6%, npeacka-
3aTeNbHas II0JIE3HOCTh HETaTHBHOTO pe3yjibTaTa —
76,7+7,7%. OTHOWmEHWE TIPaBIOIOAOONS IIOJIOKHU-
TENBHOTO Pe3yibTaTa COCTAaBMIO 4,78 W OLCHUBAJIOCH
KaK MTOCPENICTBEHHO, a HeraTuBHOTO pe3ynbraTa 0,18 u
OIICHUBAJIOCH KaK Xopomro. OOImuil TUarHoCTHYECKUI
Bec TecTa ObL1 paBeH 84,2+4,2%.

Nnrepneiikun-8 (IL-8) siBnsieTcss OCHOBHBIM Xe-
MOATTPAKTAHTOM JUIi HEUTPO(UIIOB, KOTOpPHIC Mep-
BBIMH TOSIBJISIOTCS B 0Yare BOCIMAJICHHUS U OTBEYAIOT 3a
SJIMMHHALIMI0O MHUKPOOPraHu3MoB. B ciydae, korma
MECTHOE BOcCTajcHHe HEAPPEKTUBHO, ITH MEIHUATOPHI
MIPOIYIUPYIOTCS B TKAHAX B OOJBINHMX KOJIHYECTBAX,
MOSABIISIOTCS. B IUPKYJAIUN U aKTUBUPYIOT OcTpodas-
HBII OTBET WIIH BOCTIAUTENBHYIO peakiuio [14].

B Hammmx uccinenoBaHUAX YyBCTBUTEIHLHOCTH [L-8
MIPH OICHKE 3JI0KAYeCTBEHHOCTH OITyXOJH MOJIOYHOM
JKene3bl cocraBwia 85,4+5,1%, a crnenuduyHOCTh -
78,6+£7,8%. IlpenckazarenbHasi MOJIE3HOCTh MOJIOXKHU-
TEJIBHOIO pe3ynbTaTta coctaBuna 87,2+4,9%, npeacka-
3aTeNbHas TOJIE3HOCTh HETAaTHMBHOTO pe3yibTarta —
75,947,9%. Ilpu 3TOM OTHOIIICHHE PABJONO00HS O~
JIOXKHUTENBHOTO Pe3yNbTaTa COCTaBHIO 3,99 1 olieHMBa-
JIOCh KaK IOCPEICTBEHHO, a HETAaTUBHOTO pe3yibTaTra
0,19 u ouenmBanock kak xoporro. OOmuil THarHoCTH-
YEeCKHiA Bec TecTa ObLT paBeH 82,9+4,3%.

Wurepnetikun-10 (IL-10) - miefiotponHbiii mpo-
TUBOBOCHAJUTEIBHBIN TUTOKWH, WHIYIHPYET UMMY-
HOCYIPECCHUI0 M TOMOTaeT wu30eXaTh HMMYHHOTO
Ha/a30pa omyxoiu. Kak ¥ HECKOJIBKO APYTruX IUTOKH-

HOB, IL-10 Taxkxe MOXKET OKa3bIBaTh IBOHHOE TIPOJIH-
(epaTuBHOE M HHTHOMpYIOIIee AeHCTBHE HA OITyXOJie-
BBIC KIJIETKH MOJIOYHOW >KeJe3bl, YTO YyKa3bIBaeT Ha
cioxHyo pons NJI-10 B mHAOMAIMA M TIPOTPECCHPO-
BaHUH paKa MOJIOYHOH skene3sl [13].

Mo mammMm gasHBIM, gyBcTBHUTENBHOCTH I[L-10
MIPHU OICHKE 3JI0KAYECTBEHHOCTH OIyXOJIU MOJOYHOMN
xene3pl coctaBmwia 60,4+7,1%, a cnenuUIHOCTH -
78,6+7,8%. IlpenckasaTenbHas MOJC3HOCTh IOJIOKH-
TeNbHOIO pe3yibTaTa coctaBuia 82,9+6,4%, npencka-
3aTeNbHAs TOJIC3HOCTh HETAaTHBHOTO pe3yjibTaTa —
53,7+7,8%. OTHOWICHHE TMPABIOMOA00US IOJIOKH-
TEIBHOTO pe3yJbTaTa COCTaBWIO 2,82 W OLIEHHBAJIOCH
KaK ITIOCPEICTBEHHO, a HeraTHBHOTO pe3yinbrarta 0,50 u
OILIEHMBAJIOCH KaK He mpurojeH. OOmuii tuarHocTmye-
ckuii Bec Tecta ObLI paBeH 67,1+5,4%.

®daxTop Hekpos3a omyxomn-o. (TNF-o), Takxke u3-
BECTHBIH KaK KaXCKTHH CHHTE3HPYETCS B aKTUBUPO-
BaHHBIX Makpodarax, Ty4YHBIX KJIeTKaX, T-Xxen-
mepax (Thl). [edictBue TNF-o aHamoru4no [eii-
crBuro  IL-1, on sBasercs anraronmcTtom IL-4,
MOJIaBJIAET CHHTE3 UMMYHOII00ynuHa E, mostomy ur-
pacT BaKHYIO POJib B MPOTHBOOIYXOJCBOW aKTHBHO-
CTH, UMMYHHOH MOZYJISLINH, BOCIIAJICHUN, aHOPEKCHH,
KaXCKCHH, CENTHYEeCKOM IIMOKE, BHPYCHOH peIuinkKa-
WY, TEMOT033¢ U remMoctase. [Ipu OmyXoyeBBIX Ipo-
neccax TNF-o BciaencTBre MUTOTOKCUYHOCTH 00€ecTIe-
YHBaeT THOENb OMMyXOJeBBIX KiIeToK. C mpyroil cro-
POHBI, OH MOXET NPUBOAUTH K CTHMYIIAINH
nposudepanyu, AuppepeHnranuy, aKTHBAIHN KIETOK
OpraHv3Ma C pa3BUTHUEM COOTBETCTBYIOUIEH KIMHUYE-
ckoif kaptunsl [11,17].

0,
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ga2 895
67,1 II 671 658
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Pucynox 1. Obwuii duaznocmuyeckuti 6ec OHKOMAapKepos u yumoxunog npu PMK

ITo pe3ynbTaTam HalIMX UCCIIEIOBAHUN YYBCTBH-
tenpHOCTh TNF-0 mpu olleHKE 3J10Ka4eCTBEHHOCTH
OTIYXOJI MOJIOYHOM eJe3bl coctaBmia 56,3+7,21%, a
cnermupuaHOCTH - 82,1£7,2%. IpenckazarenpHas Mo-
JIE3HOCTh TOJOXHUTEJIILHOTO pe3yJbTaTa COCTaBUIIA
84,4+6,4%, npenckazareiabHasl MOJIE3HOCTh HETaTHB-
Horo pe3ynprata — 52,3+7,5%. OTHOLIEeHHE TPaBAOIO-
JIOOUSI TTOJIOKUTEITFHOTO Pe3yJibTaTa COCTaBMIIO 3,15 u

OILIEHMBAJIOCH KaK MOCPEICTBEHHO, 4 HETaTUBHOTO pe-
3yabTara 0,53 u oneHuBagoch kak He mpurojeH. O06-
U TUArHOCTHYECKWH Bec TecTta OBUI  paBeH
65,8+5,4%.

Taxum o6pazom, npu PMK camoii Bbicoko# crie-
LU(GHUIHOCTBIO M YyBCTBUTEIBHOCTBIO 00J1aJa€T OHKO-
Mmapkep CA-15-3, npu KOTOPOM OTHOILICHHE IIPaBIOIIO-
J00UsT OTPULIATEIBHOTO PE3yJIbTaTa OLEHUBAIOCH KaK
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ominyHO. M3 IIMTOKMHOB CaMOW BBICOKOW UYBCTBH-
TeapbHOCThIO oOmanamu IL-6 u IL-8, oTHOmEeHue mpas-
JOTTOIO0MST  OTPHUIATENFHOTO pe3yJbTaTa KOTOPBIX
OLICHUBAJIOCh KaK XOPOIIO, & CaMOM HU3KOW 4yBCTBHU-
tenbHOCTHIO oOmamanu IL-10 u TNF- a, y KoTopsIX 0T-
HOIIICHHE TIPAaBAOIOA00NS OTPHULIATEIHFHOTO Ppe3yib-
TaTa OLEHMBAJIOCH KaK He NMpurogHoi. IlpuHuMas Bo
BHUMAaHHUS BBIIIEH3JIOKEHHOE, MOKHO NPUATH K BbI-
BOJly, YTO 3TH JaHHBIE MOTYT UIPaTh HEMAaJOBaXKHYIO
poIb Ipu onieHKe natoreneza PMOK, a Taxoke B iuarso-
CTHKE ¥ MOHUTOPHHIE JICYCHUS JAHHOTO 3a00JIEBaHMSI.
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OBESITY AS ARISK FACTOR FOR KIDNEY DAMAGE IN PATIENTS WITH GOUT

Summary: a frequent combination of gouty arthritis with concomitant pathology leads to a reduction in the
effectiveness of treatment, with rapid progression of complications and an increase of mortality. Kidney damage
in patients with gouty arthritis is characterized by a prolonged subclinical course.

The present one-center cohort retrospective study included 117 patients with gouty arthritis. In addition to all
scheduled procedures, microalbumin and a1-microglobulin levels in urine were assessed.

Most patients in both groups have been diagnosed with obesity stage 1 with prevalence in patients without
subclinical gouty nephropathy. In the rest, obesity of the stage 2 was detected, and obesity of the stage 3 was
established only in patients with subclinical gouty nephropathy.

Obese patients with subclinical gouty nephropathy have been found to have significantly higher levels of total
cholesterol, low density lipoprotein cholesterol and triglycerides.

Key words: gout, gouty nephropathy, obesity, metabolic syndrome

INTRODUCTION. Gout is considered to be the
most common inflammatory disease of joints in men,
affecting up to 2% of the adult population of the planet.
Besides, it is a major cause of loss of work ability, lim-
itation of professional capacity, early disability result-
ing in a significant social and economic burden for the
country. For example, the annual cost of treatment for
new cases of acute gouty arthritis in the United States
is estimated at 27,4 million dollars.

The problem of gout treatment is still relevant. De-
spite the wide arsenal of medicines, gouty arthritis ther-
apy is in practice restricted to diet, the use of non-ste-
roidal anti-inflammatory drugs and allopurinol.

This disease becomes even more challenging due
to its comorbidities. A frequent combination of gouty
arthritis with concomitant pathology (kidney damage
and obesity) leads to a reduction in the effectiveness of
treatment, with rapid progression of complications and
an increase of mortality. Kidney damage in patients
with gouty arthritis (“gouty nephropathy") is character-
ized by a prolonged subclinical course. Several studies
have shown that the only marker of kidney damage can
be asymptomatic microproteinuria, with uncontrolled
hyperuricemia being a risk factor. But to date it is not
clear whether hyperuricemia is a risk factor for gouty
nephropathy or vice versa.

Also, the issue of treatment of obesity and subclin-
ical gouty nephropathy (SGN) is not sufficiently high-
lighted in literature, therefore, the problem of diagnosis
and the choice of optimal treatment remains relevant.

MATERIALS AND METHODS. The present
one-center cohort retrospective study included 117 pa-
tients with gouty arthritis, who were on a scheduled in-
patient treatment in Rheumatology Department of Ter-
nopil University Hospital between 2015 and 2018.

In addition to all scheduled procedures, microal-
bumin and al-microglobulin levels in urine were as-
sessed.

Of 117 patients who agreed to participate in the
study, 103 were found to have obesity of varying de-
grees. Therefore, we decided to exclude patients with
normal body weight for more reliable statistical data
processing.

According to the study design, all patients were di-
vided into two groups, depending on presence/absence
of microproteinuria. The | group of patients (n = 58)
included those with elevated levels of microproteins
(microalbumin and al-microglobulin) in urine. Detec-
tion of microproteins in urine of patients with gouty ar-
thritis who had no history of gouty nephropathy, no ab-
normalities in kidney function tests, no proteinuria, and
who had never received nephroprotective treatment
permitted to suspect subclinical gouty nephropathy
(SGN). The 11 group of patients (n = 45) with normal
microprotein levels was defined as the control group.

RESULTS AND DISCUSSION. All subjects
participating in the sudy were males aged 50,8 + 8,05
years, and the mean disease duration was 9,31 £ 5,02
years. During the study the mean in-hospital stay of pa-
tients was 10,51 + 2,03 days. Also, in most patients to-
phi (72,8%) and loss of ability to work (56,7%) were
detected. In more than half of the patients, the moderate
disease severity and the second radiological stage of
gouty arthritis were diagnosed.

With regard to the affected joints, their minimum
number of the involved joints was three, and the maxi-
mum — 36 joints with an average value of 12,48 & 5,01
joints. The structure of concomitant diseases is shown
in Fig. 1.
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Most patients were able-bodied of working age.
Most patients in both groups have been diagnosed with
obesity stage 1 with prevalence in patients without

SGN. In the rest, obesity of the stage 2 was detected,
and obesity of the stage 3 was established only in pa-
tients with SGN (Fig. 2).
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Fig. 2

Assessing the intensity of pain for visual analog
scale (VAS), the following values were obtained: pa-
tients of the | group — 75,3 + 8,2 mm, and in the 11 group
—63,7 £ 12,4 mm (Fig. 3).
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A significantly higher proportion of dyslipidemia
was found in patients with obesity and subclinical
gouty nephropathy (94,7 % vs. 75,5 % in group Il pa-
tients, p=0,006) characterized by elevated levels of to-

tal cholesterol (TC), low density lipoproteins choles-
terol (LDL) and triglycerides. The highest TC and LDL
levels were observed patients aged >60 years in both
groups and the highest triglyceride levels were seen in
patients with obesity and SGN (Fig. 4).
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With the increase of disease duration, the TC and LDL levels in patients with obesity and SGN were increas-

ing proportionately in both groups (Fig. 5).
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Also were detected significant correlations be-
tween subclinical gouty nephropathy and total choles-
terol (r = 0,43), LDL (r = 0,77), triglyceride (r = 0,84)
levels (Fig. 6).

Cholesterol

Triglycerides

Fig. 6

CONCLUSION. Obese patients with subclinical
gouty nephropathy have been found to have signifi-
cantly higher levels of total cholesterol, low density lip-
oprotein cholesterol and triglycerides. Lipid profile ab-
normalities were becoming more prominent with in-
creasing age and longer duration of the disease. Also,
significant correlations between subclinical gouty
nephropathy and total cholesterol, low density lipopro-
tein cholesterol, triglycerides have been detected.
Therefore we suggest that obesity may be considered as
a risk factor for kidney damage in patients with gout.
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Mockanenxo Anopeii Hukonaesuu

acnupanm Kageopuvl nympuyuonozuu u apmayesmuueckoi bpomamonozuu Hayuonanvrozo ghapmayes-

muueckozo yHugepcumema, Xapvkos, Ykpauna
Ilonosa Hamanwva Bauecnasoena

0oKkmop apmayesmuueckux HayK, npogheccop, 3asedyrowasn Kageopsvl Hympuyuorocuu u gpapmayesmuie-
ckoil 6pomamonocuu Hayuonanvrozo papmayesmuueckozo ynueepcumema, Xapvkos, Yxkpauna

I'naoyx Eezenuit Braoumupoeuu

0oKmop hapmayesmuueckux HayK, npogheccop, 3asedyrowiuil Kagheopol npomMvluLeHHOU papmayuu
Hayuonanvrozo papmayesmuneckozo ynugepcumema, Xapvkos, Yxpauna

RESEARCH OF AMINO ACID COMPOSITION OF FLOWERS AND HERB OF IMMORTELLE

(HELICHRYSUM BRACTEATUM)
N3YYEHUE AMUHOKHCJIOTHOI'O COCTABA CBIPBA BECCMEPTHHUKA
MNPUIBETHUKOBOI'O (HELICHRYSUM BRACTEATUM)

Summary: Using a high-performance liquid chromatograph Agilent 1200 (Agilent technologies, USA), a
qualitative analysis of the amino-acid composition of flowers and herb immortelle was carried out. It has been
established that 16 amino acids are contained in the herbal drugs: 7 essential (threonine, valine, methionine, leu-
cine, isoleucine, phenylalanine, lysine), 6 (asparagine acid, alanine, glycine, glutamic acid, proline, serine) and 3
semi-essential (arginine, histidine, tyrosine). Among free amino acids in large quantities in flowers and herb are
proline, arginine and valine. Among the total amino acids in flowers and herb are leucine is 26.96% (flowers),
27.69% (herb), glutamic acid 22.23% (flowers), 24.48% (herb), aspartic acid 18.63 %.

Key words: immortelle, amino acid, chromatography analysis.

Annoranusi: C HCHOJB30BaHHEM BBICOKOI(D(MEKTUBHOIO JKUAKOCTHOro xpomarorpada Agilent 1200
(Agilent technologies, USA) u3ydeH KaueCTBEHHBIN COCTAB M COJICPIKAHUE aMUHOKHUCIIOT I[BETKOB M TPaBbl Oec-
CMEpTHHUKA NPHUIBETHUKOBOTO. bputo mMiueHTnduimpoaHo 16 aMUHOKHCIOT: 7 HE3aMEHUMBIX (TPEOHHH, BAJIMH,
METHOHUH, JICHIINH, H30JICHIINH, (DeHUITaTaHH, JIN3UH), 6 3aMEHUMBIX (acriaparnHoBast KHCJI0Ta, allaHWH, TJIUIIHH,
TIIyTaMWHOBAs KMCJIOTA, TIPOJIMH, CEpUH) M 3 YaCTUYHO 3aMEHUMBIX (apTUHMH, THCTHIMH, THPOo3uH). Cpenu cBo-
00/IHBIX AMHHOKHCIIOT B OOJIHIIOM KOJIMYECTBE B [IBETKAX 1 TPABE HAXOAATCS IIPOJINH, ApTHHUH U BaJIWH. B 001me
CyMMe aMHHOKHCJIOT B [IBETKAX M TpaBe MpeodafaroT: tednun 26,96% (usetkn), 27,69% (TpaBa), riiyTaMHUHOBAS
kucnota 22,23% (uBetkn), 24,48% (TpaBa), acmaprunoBas kuciota 18,63% (uBetku), 19,46% (tpasa).

Kniouegvie crnosa: beccmepmuuk npuyGemHuKo8bli, AMUHOKUCIOMbL, XPOMAMOZPAQUUECKULl AHATU3.

Beenenne

Beccmeptauk  mpurBetankoBsiit - (Helichrysum
bracteatum) — muOTONMIETHEE ( B KYJBTYPE — OMHOJET-
Hee) TPaBSHHCTOE PACTEHWE, OTHOCAIINECS K CeMei-
CTBY ACTpOBBIE, (CIIOXXHOLIBETHEIE, Asteraceae), poay
Imun (Helichrysum). [IpupoassiM apeanom oOuTaHus
9TOTO PACTEHUs SIBISCTCS ABCTpasHs, UMesl Paclpo-
CTpaHEHHE I10 BCEeH TepPUTOPUH KOHTHHEHTAILHOH Ya-
CTH MAaTE€pPUKa, OT BJIAXKHBIX JICCOB A0 ITYCTBIHb U T'Op-
HBIX TeppuTopwuii [1]. Hanbonee pactnpocTpaHéHHBIME
B MHpe copTamu sBisioTcs: Daiiepbans, Buorer,
VYaiit, Mennoy, 1aba Mukct, AuBunc Cammep Criek-
TpyM. B Ykpaune co3mansl copra ComOpepo, Cadapu
u Mopecka u ap.

[MpenBapuTenbHBIMU QUTOXUMHYECKUMH HCCIIE-
JIOBAaHHMSIMH YCTAQHOBJIEHO, YTO ChIpbe OecCMEpTHHKA

MIPULBETHUKOBOTO UMEET Pa3HOOOPA3HBINA COCTaB OHO-
JIOTHYECKH aKTHBHBIX BeIIEeCTB. Brimm 0OHapyKeHBI
(1aBOHOMABI, (PITABOHTIIMKO3U/BI, THAPOKCUKOPHUIHEIC
Kucyotel. nentudunuposansl 15 GpeHOIBHBIX NPOU3-
BOJHBIX, BKJIIOYas KOQEHHYI0O M XJIOPOTEHHBIE KHC-
JIOTBL, IPOU3BOJHBIE JIIOTEONHHA, B TOM uncie O- u C-
TJIMKO3U/BL, @ TAKXKe aypOHbI M UX TIHKO3uIbl. Kpome
9TOro ObUI M3y4YeH MHMHEpalbHBIA cocTaB. TpaBa u
LBETKH COJEpKaT 5 Makpo3aeMeHToB u 10 Mukpoae-
MEHTOB, CpE€JId KOTOPBIX: HAaTpUM, KaJIbLIMM, KaJui,
Marauii, Gocdop, xKene3o, ATFOMUHIA, KPEMHUHN, Map-
ranert [2, 3].

ITo pesympTaTam mpeaBapUTEIBHBIX (PUTOXUMHU-
YECKUX MCCIIEI0BAHHH, a TAK)KE C yUETOM HAIWYHS ChI-
pbeBOil 0a3bl, OECCMEPTHHK INPHUIBETHUKOBBIH SIBJIS-
€Tcd NEepCHEKTUBHBIM PACTEHHEM IS AajbHEHIIEero
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M3y9ICHUSI XUMHIECKOTO COCTaBa U CO3[JaHNUS Ha €r0 0C-
HOBE JIGKapPCTBEHHBIX MPENapaToB U AUCTHIECKUX JO-
6aBOK.

AMWHOKHCIIOTHI SIBJISIOTCS BEIIECTBAMH MEPBUY-
HOTO CHHTE3a B PACTCHUSIX, OHU UMEIOT BAXXHOE (DyHK-
IIMOHATBHOE 3HAUCHNE AJIS )KU3HECATEIILHOCTH PacTe-
Hus. [Ipexxne Bcero, aMHHOKHCIIOTHI SIBJISIFOTCSI CYO-
CTpaToM Uil CUHTe3a (YHKIHMOHAIBHBIX OEJKOB.
Kpome 3Toro, U3 aMHHOKHCIIOT B pacTeHUs X o0Opa3sy-
I0TCS B Ipoliecce OMOCHHTE3a BELIeCTBA BTOPHYHOTO
CHHTE3a, KOTOpbIe B OCHOBHOM M 00yCIaBIMBaIOT (ap-
MaKOJIOTHUECKOE JEHCTBUE pacTeHHs. Takke aMHUHO-
KHCJIOTHI CAMOCTOATENEHO 001aJaf0T (hapMaKoJIoTHYIe-
CKHM JeiicTBHEM [4].

ILeabio uccieaoBaHue SBIICTCS ONpPENCICHNC
Ka4eCTBEHHOTO COCTaBa M KOJIMUYECTBEHHOTO COZlEpKa-
HUSI aMUHOKHUCIIOT € TIOMOIIBIO XpOMaTOrpauuecKux
METOJIOB B CHIphE (TpaBa M IIBETKH) OecCMEPTHHKA ITPH-
useTHrkoBoro (Helichrysum braceatum).

Marepuasbl 1 MeTOABI HCCIETOBAHUS

B kadecTBe 00BEKTa HCCIEIOBaHUS HCIOJIB30-
BAIM LBETKH U TpaBy OECCMEPTHHMKA MPHUILBETHUKO-
BOT0O, KOTOpas OblIa 3arOTOBJICHA B MEPHOJ IIBETCHUS
Ha (apMaKkoNeHHOM y4acTKe OOTaHHMYECKOTO cajla
H®aVy (2017 ). [Tocie cOopa CHIPbE CYITIITH, TIPHUBO-
JVJIM B CTAHIAPTHOE COCTOSIHHUE B COOTBETCTBHU C 00-
mmmu TpedoBarmsimMu GACP [5].

[IpenBapuTenbHBI aHANM3 KadeCTBEHHOTO CO-
CTaBa aMHHOKHCJIOT MPOBOAWIN METOAOM XpOMaro-
rpadun Ha Oymare. AHaJIUTHYECKYIO NPOOY CHIPbs
(BeTkM M TpaBa OeccMepTHHKA) M3MeNbYyaly 10 pas-
Mepa yactull 1-2 mm. [anee 10,0 T u3MeIbUEHHOTO ChI-
ppsi momemianu B KojiOy, 3amuBanu 70% compToM
(1:10) u skcTparupoBanu Ha BoAsHOU Oane. [Tomyden-
HBIIf DKCTPAKT yIapuBaJI B BAKYYME 10 COCTOSHHUS T'y-
CTOTO HKCTPAKTA U €T0 HAHOCHIIM Ha XpOMaTOrpamMmy.

Xpomarorpapudeckuii aHaIn3 MPOBOJMIN METO-
JIOM BOCXOJIIe OyMa)kHOH Xpomarorpaduu Ha Oy-
Mmare «Filtrak» FN-4 B cucteme pactBoputeneir H-0y-
TaHOJ-YKCYCHas KACIOTa — Boga (4:1:2). Ins mpoBene-
HHUSI CPaBHEHHMS HCIIOJIB30BAJIM CTAaHIAPTHHIA Habop
amuHokucior (TY 6-09-3147-83) B KoOHIEHTpauuu
0,1%. ITocne mpoXo’KIeHUS B CHCTEME PACTBOPUTEIIEH,
xpomatorpammbl  obpabateiBaniu  0,2% CHHPTOBBIM
pacTBOPOM HUHTHIIPUHA B allETOHE U IIOMELIAJIH B CY-
MIMIBHBIN 1iKad, TJe BBICYIIMBAIU MIPH TEMIIEpaType
60-80 °C. AMHHOKHCIOTH HMICHTH()UIMPOBAIN II0
OKpacke maTeH U BenmunHe Rf B cpaBHeHMu ¢ jocto-
BEpHBIMH 00pa3iami [4, 6].

OmpeneneHue cojepKaHUsT aMHUHOKHCIOT OCY-
MIECTBISUIM Ha BBICOKOA((EKTUBHOM >KHJIKOCTHOM
xpomarorpape Agilent 1200 (Agilent technologies,
USA), xpomarorpaduieckas kojoHka Zorbax AAA
(150 mm x 4,6 MM, 3 MKM). XpomaTorpagupoBaHue

TIPOBOMIIA C WCTIOJBL30BaHUEM MOOWIBHBIX (a3: A —
40 mM NazHPO., pH 7,8; B — ACN: MeOH: Boxa au-
crruipoBanHas (45:45:10, v/ v/v), Temmeparypa Tep-
MocTaTa KosoHKH 40 °C. [IpenkoToHKOBYIO JepHUBaTH-
30 AMHHOKHCIIOT OCYIIECTBISUIM B aBTOMAaTH4e-
CKOM TIPOTPaAMMHPYEMOM PEXHME C HCIOIb30BaHUEM
FMOC pearenra 9-(ryopeHUIMETOKCUKAPOOHMIT XJI0-
pun (Agilent 5061-3337) u OPA pearenra o-¢rasneBbii
anmpaerun  (Agilent 5061-3335). JlepuBatu3zoBaHbIC
MIPOM3BO/IHBIE JIETEKTHPOBAIN C IOMOLIBIO (hiryopec-
LIEHTHOTO JeTeKTopa [6, 7].

Jns  ompeneneHuss CBOOOJTHBIX aMHUHOKHCIIOT
okoio 0,1 r (TouHas HaBecKa) MPeIBaApPUTEIHHO M3-
MEJTBYEHHOTO PACTHTEIBHOTO CHIPbS OecCMEpTHHKA
MTOMEIIANN Y BHAIy, NOOABILIM 2 MJI BOJHOTO pac-
TBOpa 1M XJIOpHCTOBOJOPOAHOM KUCIOTHI, TOMELIAIH
HA YJIBTPa3BYKOBYIO OaHIO, BBIICP)KIBAIN B TEUCHHUE 3
yacos ripu 50 °C.

I[J'Iﬂ OMpCACIICHUA CYMMblI aMHHOKHUCJIIOT K
HABECKE CBIPhsI J00ABISUIMA 2 MJT BOJAHOTO pacTBopa 6M
XJIOPUCTOBOJIOPOTHOM KHUCJIOTHI ¥ IOMEIIAIH B TEPMO-
ctat npu 110 °C. KucnoTHsIi ruaponn3 NpoBOIUIN B
TedeHue 24 4acos.

neHTHQUKAINIO HCCIEyeMBbIX aMHHOKHCIOT
MIPOBOJIMIIN ITyTEM CPaBHECHHUS BPEMCHH YICP)KHBaHUS
IMUKOB Ha XPOMATOTpaMMe HCIBITYEMOTO PacTBOpa ¢
BpEMCHEM YIEp KUBaHUS BEIIECTB - CTAHAAPTOB aMHU-
HOKHCIIOT Ha XpOMaTOrpaMMe pacTBOpa CpPaBHCHHSI.
KonngecTBeHHOE comepikaHUE CBSA3aHHBIX aMHUHOKHC-
JIOT OMPCACIIAIN IYTEM BbIYUTAHUA COACPIKAHUA CBO-
0OHBIX AMUHOKHCJIOT OT UX O0IIero comaepx anus [7,
8].

Pacuer copeprkaHusi aMMHOKHCIOT (X, MKT / M)
TPOBOIHIIH 110 opMmyIie:

_CV,.
m

npen

rae C — KOHIEHTpAIHs B MKT / MJI, OJTy4eHHAs U3
pacdera XpoMaTorpaMMBbl pacTBOpa CpPaBHEHHUSI W WC-
MBITYEMOTO PacTBOpa; Vp-pa — o0beM pacTBOPHUTENS
JUIS OKCTPAKLIUHU, MJI; Mypen — HABECKA CBHIPHS, MT [0, 7,
8].

Pe3yabTaTsl HcciieqoBaHus U UX 00Cy KAeHUe

[IpenBapuTenpHble Pe3yabTaTHl XpOMaTOTrpadu-
YECKOTO aHaJli3a aMHHOKHUCIIOT TPABHI M IIBETKOB Oec-
CMEpTHHKA MPECTaBICHEI B Tabiwmie 1.

O6pasusl  BXX-xpomarorpamm, IoirydeHHbIE
TIpH MIPOBEJICHUH aHaIKM3a OMPENEICHHUs COJEPKaHuUs
aMUHOKHCIIOT B TPaBe M IBETKaX OECCMEpPTHHKA MPH-
[IBETHUKOBOTO, TPUBEJIEHBI Ha pUCYHKax 1, 2, 3, 4, a
CBEJICHHBIC PE3yJbTaThl OMpeEeNieHUs] MPHUBEICHHI B
Tadsme 2.
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Tab6muma 1
Xpomarorpapudeckas XapaKTePUCTHKa aMUHOKHUCIIOT

AMUHOKHCIIOTA Ob6mas popmyna MornexymsipHas Macca Benrmunnaa Rf***
Anaana** C3H7NO> 89 0,04
ApI‘I/IHI/IH*’X< C6H14N402 174 0,20
AcnapruHoBas KacioTa™** C4sH7NO4 133 0,16
Bamuna* C5H11 N02 117 0,43
T'uctuoma™* CsHgN302 155 0,10
nmuamua** C2HsNO» 75 0,21
I'myramuHOBas kucimora** CsHgNO4 147 0,17
I/ISOHeﬁHI/IH* C6H1302N 131 0,72
HeﬁHHH* C6H13N02 146 0,63
Jlvzun* C6H14N202 146 0,05
Mertnonuna* CsH1102NS 149 0,39
[pomma** CsHoNO; 115 0,24
Cepun** C3H7NOs3 105 0,15
Tupo3ua™* C9oH11NO3 181 0,57
Tpeonnn™ C4HgNO3 119 0,18
denmnanagug* CoH11NO» 165 0,32

IIpumeuanue:

* — He3aMEHHUMBIC aMUHOKHCIIOTHI,

** _ 3aMEHHUMbIC AMHUHOKHCJIOTEHL.

***Cucmema ons xpomamozpaduposanus. 6YmaHoI-yKCycHas Kucioma-6ooa 4.:1:2
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40 %
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Tabnuma 2

AMMHOKHCIIOTHI IBETKOB U TpaBbl beccMepTHHKa mpuiBeTHHKoBoro (Helichrysum bracteatum)

Coneprxanue aMiHHOKUCIOT, Mr/100r

Has3BaHue aMHUHOKHCIOTHI

OO6miee

CBoOoaubIe CBs13aHHBIE
KOJIMYECTBO

IBCTKH | TpaBa | OIBCTKH | TpaBa OBCTKH | TpaBa

HE3aMEHUMBIE (ICCEHIT

I/IaJ'II)HI)Ie) AMHWHOKHCJIOTHI

Banun 32,3 29,6 98,1 195,5 130,4 225,1
W3zoneinun 17,9 19,8 87,3 166,3 105,2 186,1
Jlernun 16,4 10,2 | 1855 | 341,0 2019 351,2
JIusun 19,1 8,7 46,0 32,5 65,1 41,2

MeTnonuH 0 0 0 32,5 0 32,5

TpeoHuH 19,9 15,8 99,7 186,9 119,6 202,7
denntanaHun 19,9 196 | 106,8 | 209,9 126,7 229,5
Bceero He3aMEeHUMBIX aMUHOKUCIIOT 1255 | 103,7 | 623,4 | 1164,6 | 748,9 1268,3

3aMEHMMbIE AMUHOKHMCIIOTHI

AnanuH 0 0 183,1 | 280,8 183,1 280,8
ApruHuH 128,2 81,7 85,1 178,9 213,3 260,5
AcrnapruHoBasi KUCJIOTa 47,1 24.6 2941 457,1 341,2 481,8
Tuctunun 30,8 20,0 59,4 73,1 90,2 93,1

T'nuiua 11,7 6,3 174,6 218,2 186,4 224,6
I'myTaMHHOBASI KHCJIOTa 28,1 19,3 379,1 586,8 407,2 606,1
Iponun 130,9 | 1405 | 25,0 22,5 155,9 163,0
Cepun 44,0 30,2 | 137,9 | 216,6 1819 246,8
Tuposun 8,8 5,9 63,8 113,7 72,6 119,6

Bcero 3aMeHUMBIX aMHHOKHUCIIOT

429,6 | 328,5 | 1402,1 | 2147,7 | 18318 | 2476,3

COOTHOIIIEHNE: HE3AMEHNMBIE aMUHOKHCIIOT / 3a-
MCHUMBIC aMHUHOKHCJIOT

0,29 0,32 0,44 0,54 0,41 0,51

Kak BugHO U3 pHCYHKOB Xpomarorpamum 1, 2, 3, 4
U pe3yabTaToB (Tabnunax 1, 2), B (BeTKax u Tpase Oec-
CMEpPTHHKA TNPHUIBETHUKOBOTO OBUIO HWACHTHU(PHUIIUPO-
BaHO 16 aMHHOKUCIIOT: 7 HE3aMEHHUMBIX (TPCOHHH, Ba-
JIUH, METUOHWH, JICWIIMH, U30JICUIINH, (eHIIATaHNH,

TU3UH), 6 3aMEHNMBIX (acraparuHoBas KUCIIOTa, aja-
HUH, TIUIHH, TTyTAMAHOBAsI KUCIIOTA, IPOJIMH, CEPHH)
1 3 YaCTUYHO 3aMCHHUMBIX (apTUHUH, THCTUIANH, THPO-
3uH). J{oNs KaXKa0i aMHHOKHUCIIOTHI OT OOIIEeH CYyMMBI
aMUHOKHCIIOT B ChIphe OeCCMEPTHHKA ITOKa3aHa B Ta0-
e 3.
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Tabmuua 3

Jlonsi aMUHOKHCIIOT B CBIPhE OECCMEPTHUKA MPUIIBETHUKOBOTO
(oT 00mIeH CyMMBI aMHHOKHCIIOT)

Cogepxanue, %
HasBanne aMMHOKHCIOTHI
IBeTKH | Tpasa
He3ameHnnMble aMUHOKUCIIOTEI
Banun 17,41 17,75
Wzoneiinmu 14,05 14,67
Jleiuu 26,96 27,69
JInsuu 8,69 3,25
MeTnonuH 0 2,56
Tpeonnn 15,97 15,98
dennnananny 16,92 18,10
3aMEeHUMbIE AMUHOKHUCIOTEI

AnanuH 10,00 11,34
ApruHuH 11,64 10,52
AcnapruHoBas KHCJIOTa 18,63 19,46
T'nctunne 4,92 3,76
I e 10,18 9,07
['myramMiHOBas KHCIOTa 22,23 24,48
[ponuu 8,51 6,58
Cepun 9,93 9,97
Tuposun 3,96 4,83

Cpemn He3aMEHHUMBIX aMHUHOKHCIOT B IIBETKaX
OeccMepTHHKA npeobianaet neinun 26,96%, a cpeau
3aMEHUMBIX aMHHOKHUCIIOT B I[BETKaX JIOMHHHPYIOT
TIIyTaMUHOBass W acrmapruHoBa KUCHOTHl 22,23% u
18,63% cootBercTBeHHO. B TpaBe cpemu HezaMEHH-
MBIX AMHHOKHCIIOT OOJIBIIIC BCETO MPEICTABICHBI JIeH-
e 27,69% n denunamanun 18,1%. Cpenun 3ameHu-
MBIX AMHHOKHCIIOT — TJIyTAMHHOBAas M aclapruHOBa
KucaoTel 24,48% u 19,46% coOTBETCTBEHHO.

3HAYUTEIBHOE COJCPIKAHHE HE3aMCHUMBIX aMU-
HOKHCJIOT TIOBBIIIAET OMOJOTHYECKYIO IICHHOCTBH CBHI-
Pbsi TIPH CO3IaHUU JICKAPCTBCHHBIX CPEICTB U TUCTU-
YEeCKUX 100aBOK.

BroiBoabI

1. Buepeele OBIIO TPOBEACHO HCCICIOBAHUEC
AMHHOKHCIIOTHOTO COCTaBa TpaBbl M IIBETKOB Oec-
CMEpTHHKA MPUIBETHUKOBOTO C MCIIOJIH30BAHUEM Me-
TOIOB XpoMaTtorpaduu. YCTaHOBJICH KauyeCTBEHHBIN
COCTaB W COJIEPXKAHWE CBOOOIHBIX M CBS3aHHBIX aMU-
HOKHCJIOT.

2. B pesynbpraTe aHaNM3a B UCCIEIYEMOM CHIPhE
onpezesneHo 16 aMHUHOKHUCIIOT, B TOM 4YHUCIie 7 He3aMe-
HUMBIX, 6 3aMECHUMBIX M 3 YaCTUYHO 3aMEHUMBIX.

3. Cpemu cBOOOTHBIX AMHHOKHCIIOT B OOJIBIIIOM
KOJIMYECTBE B [[BETKAX M TPAaBE HAXOISATCS IPOJIUH, ap-
THHUH U BaymH. Cpenu CBA3aHHBIX aMHHOKHUCIIOT B
[[BETKAX M TPaBe Mpe00,Iaar0T IIIyTAMUHOBAS K acriap-
THHOBA KHCJIOTBI, & TAKXKE JICUIIUH.

4. Tlomy4yeHHBIE TaHHBIE MOTYT OBITH HCIIONB30-
BaHBI IIpU pa3pabOTKe HOBHIX JICKAPCTBEHHBIX IpETia-
paToB M IUETHYCCKHX JT00ABOK Ha OCHOBE IIBETKOB U
TpaBbl OECCMEPTHUKA TPUIIBETHUKOBOTO.
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Taoorcuxckuii 2ocyoapcmeennblil nedazozuyeckuil yrugepcumem um. C.Aunu

®A30BBIE PABHOBECHUSI CUCTEMBI Na,Ca//CO3,HCO3-H20 IMPH 50°C

MeTo0M TpaHCIALMH WCCeNoBanbl (asoBble paBHOBecus cucteMbl Na,Ca//CO3,HCO3,H,0 npu 50°C.
VCTaHOBIICHO, YTO ISl He€ XapaKTepHO Halnyue 4-X HOHBAPHAHTHBIX TOYEK, 9 MOHOBapHAHTHBIX KPHBBHIX U 6
JMBapUaHTHBIX moseit. Ha ocHOBaHWH MOJYYeHHBIX JaHHBIX MOCTPOCHA 3aMKHYTas (a3oBas muarpamma uccie-

JIOBAaHHOM CHUCTEMEI.

Kmiouesvie crosa: memoo Mpanciiayuu, HOHeapuanmmsvle No4KU, MOHOBAPUAHNIHbLE KPUBbLE, dueapuaHmele
nois, ouazpammd, Hampuil, Kaieyul, KapooHam, 2uopokapooHam, gazoewie pasHosecus.

A method of translating the studied phase equllibrium of the system Na,Ca//CO3,HCO3; — H,0O at 50 degrees
celcia. It has been established that it is characterized by the presence at 4 — non variant point, 9 — monovariant
curves and 6 — divariant fields. Based on these data, constructed a closed vozova diagram of the investigated

system.

Key word: translation method, non variant point monovariant curves, divariant field, diagram, sodiym, cal-

cium, carbonate, bicarbonate, phase balance.

3aKOHOMEPHOCTH (Hha30BBIX PABHOBECHH MHOTO-
KOMIIOHEHTHBIX CHUCTEM SBIISIOTCSI OCHOBOW CO3JaHUS
ONTHMAJIBHBIX TEXHOJIOTHH TepepadOTKH CIIOKHOTO
MPHUPOAHOTO ¥ TEXHUUECKOTO (OTXOJ0B IIPOU3BOICTBA)
CBIpBs. UCTHIPEXKOMIOHEHTHAST BOJHO-COJICBasi CH-
crema Na,Ca//CO3,HCO3-H,O sBnsercs cocraBHOU
4acTHOTO OoJiee CIIOKHOW IIECTUKOMIIOHCHTHOW CH-
CTeMEBI U3 CyIb(aToB, KapOOHATOB, THAPOKAPOOHATOB,
(hTopUIOB HATPHS U KaJbIHsA, 3aKOHOMEPHOCTH (pa3o-
BBIX PABHOBECHUH B KOTOPOM OIPEIEIIEHHOW YCIIOBUS
pereHepanyy coiel u3 KUAKUX OTXO0I0B IPOMBIIIICH-
HOTO IIPOM3BO/ICTBA AIFOMUHUSL.

AHanu3 IUTepaTypHBIX AaHHBIX [1] moka3bIBaer,
yto cucreMa Na,Ca//CO3,HCO3-H,0 Hu xeMm He nuccine-
JoBaHa. B HacTosmel paboTe NpUBOIATCS PE3yIbTaThI
UccleioBaHus  (a30BBIX  PABHOBECHH  CHCTEMEI
Na,Ca//CO3,HCO3-H,0 npu 50°C metonom TpaHcis-
un. Paree 3TUM MeTOJ0M OBLIH MCCIeTOBaHHI (a3o-
BbIE PAaBHOBecHs JaHHOM cuctems! npu 0 u 25°C [2,3].
MeTon TpaHCISIMKA OCHOBAM Ha MPHUHIIATIC COBMECTH-
MOCTH 3JICMEHTOB CTPOCHHS YacCTHBIX N KOMIIOHCHT-
HBIX W 00med N+1 KOMIIOHEHTHOW CHUCTEM B OJHOMN
nuarpamme [4]. CorniacHO METOIY TPAHCISIIIUU TIPH J10-
0aBNeHNM  TIOCJIEAYIOMIEr0 KOMIIOHEHTa B N-
KOMIIOHEHTHOW CHCTEME 3JIEMEHTBI CTPOEHHS HCXO/I-

HOW CHUCTEMBI YBEINYHBAas CBOIO Pa3MEPHOCTh Ha eIU-
HUIY TPaHC(HOPMHUPYIOTCS. DJIEMEHTHI CTPOCHHUS N-
KOMITIOHEHTHOH CHCTEMBI B TpaHC(OPMHUPOBAHHOM
BUJIE TIEPEHOCATCS Ha YpOBeHb N+1 KOMIIOHEHTHOTO
COCTaBa M 110 CBOUM TOIIOJIOTMYECKUM CBOMCTBAM B3a-
HMMHO TIepecekasich (¢ codmoaenneM npasmia (as ['ud-
0ca) 00pa3yIoT IEMEHTHI CTPOCHUSI CHCTEMBI JAHHOTO
YPOBHSI KOMIIOHEHTHOCTH. bosee nmoapobHo nmpumene-
HHE METOJa TPAHCIIALNH, VIS IPOTHO3HPOBaHuUs (ha3o-
BBIX PaBHOBECHII B MHOTOKOMITIOHEHTHBIX BOJIHO — CO-
JIEBBIX CHCTEMaX, PACCMOTpPEHO B paborax [5-7].
Hccnenyemasi 4eThIpEXKOMIIOHEHTHASI B3aHMHast
CHCTeMa COCTOUT U3 CIEeIYIOINX TPEXKOMIIOHEHTHBIX
CUCTEM: NaHC03-NazC03-HzO; NaHCOa-Ca(H003)2-
Hzo; N32CO3-C3C03-H20 u Ca(HC03)z-Ca003-H20.
CornacHo [6] TpéxkommoneHTHBIE cucTeMbl NaHCOs-
Na,COs3-H,0 n Na,CO3-CaCO3-H,O nmocrarouno xo-
po1Io uccienoBansl. s TpEXKOMIIOHEHTHBIX CHCTEM
NaHCOs-Ca(H003)2-H20 u C&(HCOs)z-C&COs-HzO
JIMTEpaTypHble JaHHble OTCYTCTBYIOT [8]. Ecnu mpu-
HSTh UX CTPOEHHE KaK ITPOCTOE IBTOHMUYECKOE, TO IS
uccneayemoii cucteme rpu 50° Ha ypoBHE TPEXKOMIIO-
HEHTHOI0 COCTaBa OyAyT XapakTepHBI CIEIyIOIue
HOHBApUAHTHbIE TOYKH C PAaBHOBECHBIMH TBEPIBIMHU
¢dazamu (Tabdmn.1).
Tabanma 1

PaBHOBecHbIe TBEPbIe (Da3bl HOHBAPUAHTHBIX TOUYEK CHCTEMBI
Na,Ca//CO3,HCO;3-H,0 npu 50°C na ypoBHE TPEXKOMIIOHEHTHOTO COCTABA

H PaBHoBecHBIE PaBHOBecHbIE TBEpABIC
OHBAapHAHTHAs TOYKA TBEpABIC hash HonBapuaHTHas TOYKa (baser
Cucrema CaC0Os3-Na,CO3-H,0 Cucrema Ca(HCO3),-CaCO3-H,0
E3 Cu+IIp E3 | Cal+Cn
E3 IIp+C-1 Cucrema NaHCO3-Na;CO3-H,0
Cucrema Ca(HCO3),-NaHCO3-H,0 E3 Tp+C-1
E3 | Hx+Call E2 Hx+Tp

B tabn. 1 u nanee E 0603HauaeT HOHBapHAHTHYIO
TOYKY C BEPXHUM HMHIIEKCOM, YKa3bIBAIOIIUM HA KpaT-
HOCTb (KOMIIOHEHTHOCTh) CUCTEMBI U HH)KHUM HHJEK-
COM, YKa3bIBAIOIIMM Ha IIOPSIKOBBI HOMEpP TOYKH.

[IpuHATE cnexyromye yCIoBHBIE 0003HAYCHHS PAaBHO-
BecHBIX TBEPABIX (a3: Hx — maxkoaur NaHCOs; Tp —
tpona NaHCO;3'Na;CO3-2H,0; IIp - mnwmpcoHut
Na,CO3-CaC03-2H,0; Cu — kansiur CaCOs; Cal' —
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Kanbiwii  ruppokapbonar  Ca(HCOs);; C-1 0 -
Na2C03-H20.
Ha ocHoBanmnu naHHpIX TabI. 1 mocTpoeHa cxema-

THYECKasg JuarpaMma (a3oBBIX PAaBHOBECHH CHCTEMBbI

Na,Ca//CO3,HCO3-H,0 npu 50°C Ha ypoBHE TpEXKOM-
MIOHEHTHOTO COCTaBa B BHJIE «Pa3BEPTKU» YETHIPEX-
TPAHHOI MPU3MBbI, KOTOpas MpeACTaBIeHa Ha puc. 1.

CaCo, Na;CO;
Cu C.1
3 E_=i
H,O E Tp| . H,O
Cal Hx
Ca(HCO,),\CaT | 5. / 2NaHCO;
H,0

Puc.1 Cxemamuueckas ouazpamma gpaszosvix pasnosecuii cucmemvt Na,Ca//CO3,HCO3-H20 npu 500C na
VpOGHEe MPEXKOMNOHEHMHO20 COCMABA 6 BUOE «PA36EPMKUY YeMbIPEXSPAHHOU NPU3MbL

«CKBO3Has» TpaHCmAnus [5-7] TpoMHBIX HOHBA-
puanTHbIXx Touek cuctembl Na,Ca//CO3,HCO3-H>0 na
YPOBEHb YETHIPEXKOMIIOHEHTHOT'O COCTABA IIPUBOJIUT K
00pa30BaHUIO CIICAYIONMX YETBEPHBIX HOHBAPUAHT-
HBIX TOYEK C PABHOBECHBIMHU TBEPIBIMHE (ha3aMu:

E4+E] ----- » B3 =Cu+1Ilp + Cal:
E3+ET ----- 3 Ed=Tp+IIp+ C1;
M3+T -=--- » F}=Cal +Hx+Tp

ITocTpoeHHass Ha OCHOBaHWHM IOJyYCHHBIX JaH-
HBIX JarpaMma (ha3oBbIX paBHOBECHIT HCCIIEI0BAHHOMN

cuctembl npu 50°C nokasana, 4To MoJIs KPUCTAILIN3a-
uuu Tp, IIp u Cal' He 3aMKkHYTHL. {11 MX 3aMbIKaHUS
METOJIOM  «IIPOMEXYTOYHOW»  TpaHCIAIMK  Obuia
HaliileHa cIeyIomas HOHBapUaHTHAs TOYKa C PaBHO-
BECHBIMU TBEPIBIMH (ha3aMu:

i=Ilp+Tp+Cal.

Ha ocHoBanuu TMOJYYCHHBIX JTaHHBIX ObLTa I0-
CTpoeHa cxemarndeckas [9] auarpamma (a3oBBIX paB-
HOBeCHii uccieayemoii cucteMsl ipu 50°C 11 ypoBHs
YETBIPEXKOMIIOHEHTHOTO COCTaBa, KOTOpasi MpPe/ICTaB-
JIeHa Ha pHc. 2.

CaCO;  Ej Ei  NaCO;
| |
| |
| |
Ca | Ip 1 €l
v v,
B}t — - DE/ E;<- — — B¢
\ E 4
X
Tp
4 .
Gl E'C——— 18
| Hx
|
|
Ca(HCO3), E 2NaHCO;

Puc. 2 Cxemamuueckasn ouazpamma pazosvix pasnosecuti cucmemst Na,Ca//CO3,HCO3-H20 npu 500C na
VPOBHE UembIPEXKOMNOHEHMHO20 COCMABA, NOCMPOECHHASL MEMOOOM MPAHCIAYUY

Ha pI/IC.2 TOHKHE CILIOIIHBIC JTUHUH 0003HAYAIOT
MOHOBAPUAHTHBIC KPHBLIC YPOBHA TpéXKOMHOHeHT-
HOT'O coCTaBa. HyHKTI/IpHLIG JIUHAKA 0003HAYAOT MOHO-
BAapUAHTHBIC KPUBLIC, O6pa30BaHHI>Ie B PE3YyJbTATEC

TpaHCISIUNU HOHBAPHUAHTHBIX TOYCK YPOBHS TpéXKOM-
TIOHEHTHOI'O0 COCTaBa Ha YPOBCHb ‘{CTI)IpéXKOMHOHeHT—
HOIro cocraBa (HaHpaBHeHI/Iﬂ TpaHCIAIUU  YKa3aHbL
CTpeJ’IKaMI/I). ®a30BEI cOCTaB O0CaJIKOB 3THUX KPUBBIX
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uaeHTn4eH (a3oBOMYy COCTaBY TPaHCIMPOBAHHBIX
TPOWHBIX HOHBAPHAHTHBIX TO4YeK (cM. Tabm.1). To:n-
CTBIC CIUIOIIHBIC JIMHUKA 0003HAYal0T MOHOBapUAHT-

E Ei=ITp+Cal: E

HHH y,HO6CTBa YTCHUA HOCTpOGHHOﬁ AuarpaMmbl
e€ MOXXHO (l)paFMeHTI/IpOBaTI) MO0 AUBAPUAHTHBIM I1O-

E}=IIp+Tp: E?

HbIC KPUBBIC, MPOXOISIIAEC MEKIY YCTBSPHBIX HOHBA-
PHAHTHBIX TOYCK M IS HAX XapaKTePEH CIICAYIOIINI
(ha30BBIif COCTAaB OCAIKOB:

Ef=Cal +Tp.

nsiM. B Ta611.2 mpecTaBieHbl HepeueHb U KOHTYPbI [H-
BapuaHTHbIX moneit cuctemsl Na,Ca//CO3,HCOs-H,0
npu 50°C.

Tabnuma 2
PaBHOBecHbIe TBEIBIE (a3bl M KOHTYPHI AMBApHaHTHBIX Tosieit cuctembl Na,Ca//CO3,HCO3-H,0 npu 50°C
PasHoBECHREIE Kowuryp noneit Ha Parnogecure Koutyvp moneii ua
TBEpAELE muarpamue (puc.2) TBEpIEIE ouarpaMme (puc.2)
i azer momefi faser momeft
CﬂcD; K 1 |':.§ I\_EJC 3
Cu ‘ i c1 |
- W
B} ==mmmmmmmmem »E} HY mmmmmmmmmcmees k3
K] ----3E] El ¥ iy €====17
Cal ‘ Tp
Ca(HCO;), — [3-> L% A ettt [
o k3 B kg
1 1 m
IIp i : Hx '
v ¥ ] )
Lt Ll L L ——— NaHCO;
Takum o06pazom, IS CHCTEMBI  THUIIA METOAOM TpaHcisiuun (Kuura 2). Hymante . [ly-

Na,Ca//CO3,HCO3-H,0 npu 50°C xapakrepHo Hau-
yre 4 HOHBapUAHTHBIX TOYEK TPUHACBIIIEHHS, 9 MOHO-
BapHaHTHBIX KPUBBIX JIBYHACBHIIICHHUA U 6 AUBApHAHT-
HBIX TIOJICH OJTHOHACHUBIILICHHSI.
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THE ROLE OF SOCIO-CULTURAL FACTORS IN MODERNIZATION OF UKRAINIAN ECONOMY

Summary. The approaches to determinate the impact of various factors of economy modernization in the
development of modernization projects and forecasting of their results are generalized. It is determined that socio-
cultural factors traditionally remained outside the scope of projects of economic modernization. To solve this
problem, it is suggested to use a factor model, which takes into account important interconnections between the
main components of the modernization process and separates: institutional transformations and intersystem insti-
tutional transformation; discrete and incremental modernization changes; impact of non-institutional factors (de-

mographic changes and changes in value orientations).
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Problem statement. Culture affects on socio-eco-
nomic processes at a deep level that goes beyond the
descriptive tools of economic science. Therefore, mod-
ernization processes and economic development do not
always radically change the cultural environment, and
culture is not a decisive factor in economy moderniza-
tion. However, the study of the cultural impact on the
economy is particular importance in the context of ac-
celerated and unsustainable economic development as
a result of globalization processes. Consequently, today
the cultural factor is at the level of revival of interest,
but the only commonly-formed concept of its inclusion
within the framework of economic science is absent.
The economy usually overlooks the cultural factor and
submits it to the secondary category. For a long time,
the cultural factor in economic development was lev-
eled out and came to the fore during the periods of the
economic paradigm shift. The interest in the cultural
factor in the economic aspect is sinusoidal: from recog-
nition of its dominant role to being attributed to the pe-
riphery. Modern economic directions of institutional-
ism and neo-institutionalism are restoring the role of a
cultural factor, along with other social institutions,
since modern models of economic development should
include the maximum range of factors of influence, in-
cluding non-economic ones, on the behavioral eco-
nomic of all economic agents.

Analysis of recent research and publications,
selection of previously unsettled parts of the general
problem. Representatives of the sociological-eco-
nomic direction (H. Thompson [14], L. Harrison and S.
Huntington [7], F. Fukuyama [6], P. Diamaggio [4],
etc.) had a significant interest in the cultural factor in
economic development . But researchers [2] who con-
sider culture as a factor in economic development be-
lieve that the main conclusions of the works of M. We-
ber [16] are the basis for supporters and critics of the
ideology of cultural and economic progress and re-
searchers of "economic culture”. M. Weber was the
first who had draw a clear parallel between cultural fac-

tors and economics in the process of studying the Eng-
lish and German economic uplift of the eighteenth cen-
tury. He discovered a direct connection of economic
phenomena with the ideological religious teachings of
that time, in particular Puritan ethics. Today, institu-
tionalism, behavioral theories, evolutionary approach,
neo-institutionalism presuppose the existence of non-
economic factors of influence of various formal and in-
formal institutions on economic processes. Traditional
methods of incorporating culture in economic models
require some customization regarding the manifesta-
tions of the peculiarities of the functioning of the
Ukrainian economy. Given the specificity of the cul-
tural factor, one cannot hope to find a universal model
for taking into account its influence. While constructing
a situational model it is necessary to identify a concrete
link between the cultural environment and economic
phenomena. Therefore, the basis for the development
of modern methods of taking into account the cultural
factor in the economy should be based on: 1) a deep
theoretical basis; 2) techniques of sociological and eco-
nomic direction, which are developed by Western
scholars; 3) philosophical and cultural theories of val-
ues, the doctrine of the collective subconscious, histor-
ical mentality, human behavior.

The purpose of the paper is explication of the so-
cio-cultural factors of the modernization processes in
Ukrainian economy to determine the qualitative char-
acteristics of this impact and its inclusion in new mod-
ernization projects and economic development models.

Results. Determination of the complementarity of
the links between the factors of modernization of the
economy requires their clear identification. In the ex-
planatory dictionaries the factor is defined as "the con-
dition, the driving force of any process, the phenome-
non; factor "[17] or" driving force, the cause of any pro-
cess that determines it or determines its character "[15].
Recently, the use of the term determinant has become
widespread, which is interpreted in dictionaries in the
same way as the term "factor", and in the special ones
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— as a factor capable of influencing economic pro-
cesses, relations [11]. However, attention to the defini-
tion of the factors of modernization of the economy is
given only in certain scientific works.

On the assumption the fact that modernization can
be understood in different ways depending on the polit-
ical and socio-economic tasks that are put in the coun-
try. Consideration of typological characteristics of
modernist society [6, p. 165], in the end allows to dis-
tinguish factors of modernization of the economy,
among which: cultural characteristics (rationalization
of social consciousness, linear historical thinking); so-
cio-demographic (urbanization); economic (specializa-
tion of labor, mass commaodity production); communi-
cation (increasing the unity of society through new
communications — from the media to the transport net-
work); administrative (transition of management func-
tions to rational bureaucracy); ethnonational (unifica-
tion of society based on a single language and cultural
standard); political (forming the "arena of publicity",
transforming the individual / citizen, and not the com-
munity / state / corporation into the basic unit of soci-
ety); legal (monopolization of legislation, court).

In addition, it should be borne in mind that in mod-
ern Ukraine there is no traditional society that has been
destroyed during several previous modernizations of
the country. This is, firstly, the lack of a solid ethical
foundation for modernization; secondly, the existence
of the primary framework of a society of consumption,
which complicates modernization reforms, projects and
measures; thirdly, the erosion of the institutions of the
state, as evidenced by the extremely high level of cor-
ruption [8, p. 167].

This causes the need for large-scale, fundamental
reforms simultaneously in several spheres, in particu-
lar, such as: higher and secondary education, scientific
development, public service, military construction, law
enforcement, judicial process, mass culture and ideol-
ogy. On the other hand, the modernization of Ukraine
is unique in that it will take place in a country that has
already completed several incomplete modernizations
in the past. This means that the country can rely on in-
dividual elements and institutes of the modern society,
created by historical predecessors and not completely
lost to today.

Modernization of the socio-economic sphere in a
meaningful plan means solving three interrelated prob-
lems: modernization of the state economic policy, mod-
ernization of the production-technological base of the
economy, modernization of the system of social protec-
tion of the population [9, p. 34]. The modernization tool
is the implementation of reforms aimed at introducing
the most effective principles, mechanisms and formats
of management of socio-economic processes in the
country. In this case, the practical implementation of
the model of sustainable development should become
an absolute imperative of society. This will ensure a
combination of economic efficiency, social justice, re-
source balance and environmental safety. The modern
model of the Ukrainian state, based on the paternalistic
ideology, which is based on a large-scale redistribution
of funds, mainly in the form of various types of trans-

fers, has to change for a model based primarily on in-
vestments in people's development and changing their
living conditions.

The tasks of any modernization in the conditions
of globalization do not change fundamentally, but the
instruments of its implementation change. Due to the
strengthening of globalization processes and processes
of regional integration, the dynamic growth of the na-
tional economy requires constant efforts aimed at en-
suring the macroeconomic stability, an adequate cli-
mate for entrepreneurship and innovation, effective so-
cial and labor market policies, and an increase in
environmental safety.

The modernization of the country involves social,
economic, political, environmental, demographic, and
psychological changes that take place in society in the
process of transformation into a new type of society.
Determination of factors of modernization of the econ-
omy is conditioned by the need to respond to the fol-
lowing modern macroeconomic, technological, social
and institutional challenges. Macroeconomic chal-
lenges consist in the exhaustion of opportunities for in-
tensive development in the existing economic structure,
lowering profitability and investment attractiveness of
leading sectors of the economy, rapid growth of capital
intensity, rising energy prices, etc. Technological chal-
lenges arise from the beginning of a new stage in the
technological development of the world economic sys-
tem. Social challenges are the maintenance of a steadily
high level of poverty as a result of the current financial
and economic crisis, increasing population differentia-
tion and human resource degradation. Institutional
challenge arise from the lack of adequate institutional
support of the development of the national economy
and its individual sectors and manifests itself in the
need to improve the legislation for the implementation
of positive transformational processes. Accordingly,
the factors of modernization of the economy are:

— macroeconomic factors that will be determined
in relation to the creation of appropriate conditions at
the national level for the harmonious development of
the national economy;

— investment and innovation factors, which will be
determined by priority directions of investment of
structural and technological modernization, investment
of the most important projects, support of innovation
activity and implementation of its achievements;

— structural factors that will be determined by the
sectoral structure of the economy in accordance with
the requirements of the transition of the national econ-
omy to the model of economic growth, based on strate-
gically important branches, on which technological de-
velopment and dynamics of growth in other sectors of
the economy depend;

— institutional factors that will be determined by
the institutional mechanisms for ensuring the imple-
mentation of modernization of the economy on the ba-
sis of creating a legal field that will promote the crea-
tion of an adequate investment climate for investment
in the priority sectors of the economy;

—social factors that will be determined by the level
of human development as a process of empowering
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people to choose ways and means of improving the
quality (standards) of their own lives;

— cultural factors that will be determined by
changes in the value orientations of social groups and
the development of means of disseminating infor-
mation.

The results of the study of the impact of cultural
factors and changes in the value system of society on
the processes of modernization are presented in the lat-
est works of Ukrainian specialists. They examined the
fundamental dimensions of the culture of society (ac-
cording to G. Hofstede's approach), their relationship
with the indicators of socio-economic and political de-
velopment, and substantiated the need for a strategy for
the purposeful transformation of the values of Ukrain-
ian society for several decades [12]. Along with this,
the researchers analyzed the experience of modernizing
the Ukrainian society, projects of modernization of dif-
ferent countries of the world and the possibility of their
implementation in Ukraine. They proposed the value-
mediators based on the results of the analysis of various
aspects of modernization: the potential of economic
orientations of the population; value benchmarks of the
manufacturing sector; social capital as one of the mod-
ernization resources; mechanisms of formation of civic
activity in Ukraine; barriers to the modernization of
higher education [1].

Culture and its values are closely linked to mod-
ernization and economic development through the rel-
evant institutions. Modernization reforms are in fact an
attempt to introduce new institutions — economic, polit-
ical, and the like. Like culture, institutions can be rep-
resented as a system of rules and regulations of various
levels and degrees of formalization, which arrange the
behavior of individuals and structure interactions. In
this case, the values are informal, over constitutional,
the most general rules that indirectly give the form to
the other institutions, and their change is very difficult.
However, they are not arbitrary, since upgrades each
time have tasks that are different from those that were
one hundred years ago. Most modern modernization
projects include not only economic growth, but also the
post-industrial sector structure; knowledge, innovation
and high human capital as the main resources; as well
as improving living standards and sustainable develop-
ment [12, p. 6-7].

Ukrainian scientists concluded that the conscious-
ness, education, and human behavior depend on how
the economic system (actual structure) will change, alt-
hough the very consciousness, education, and behavior
depend on the level of economic development of soci-
ety (fundamental structure) [13]. They also clarified the
connection between emancipatory (post-materialist)
values and tolerance with the economic development of
modern societies and showed that indicators of eco-
nomic development in European countries have a posi-
tive relationship with emancipation values and, in par-
ticular, with modern tolerance.

For a successful modernization of the Ukrainian
economy, it must be understood that the country must
develop faster than developed countries. It is not
enough to perceive and adapt the achievements of de-

veloped countries. It is necessary to find ways (insti-
tutes, mechanisms) to accelerate development, which
are unknown to developed countries (creative modern-
ization) [3]. Such type of modernization involves deep
structural reforms. Of great importance in the reproduc-
tive aspects of the economy is the improvement of its
technological structure. The key issues of moderniza-
tion transformations at the macro level of the economy
are connected with this. Therefore, the construction of
a model of technological modernization as a compo-
nent of modernization of the economy seems appropri-
ate. The purpose of this model is to adequately repre-
sent the main causal links that mediate the process of
technological modernization. In this regard, it is fully
justified to apply to the model civilization strategic ma-
trix [10, p. 28-33], which is used in world research prac-
tice. This model has a large set of variables of economic
development, geopolitical, demographic and other
changes, in principle allow taking into account the im-
portant relationships between the main components of
the transformation process. However, such connections
are correlated. They do not explain the reasons for the
changes.

To solve this problem, we propose to use a factor
model. This model implies a clear structuring of mod-
ernization processes and changes in the economy as a
result of modernization. The model meets the following
requirements: 1) technological modernization of insti-
tutional transformations, which are associated with it
strictly distinguished from intra-system institutional
transformation; 2) the gradation of transformational
changes on discrete (de-evolutionary changes) and in-
cremental (evolutionary changes) are taken into ac-
count; 3) the influence of internal and external factors,
non-institutional factors (demographic changes and
changes in value orientations) is delimited.

The assignment of the model is to design sectoral
structural shifts, primarily, depending on discrete tech-
nological developments, along with the associated in-
stitutional changes. Expected results of these shifts are
estimated, based on the projected impact on the level of
efficiency (productivity) of the main factors of sector
output and simultaneously on changes in price and
other cost parameters. Such assessments are obtained
with using benchmarking methods. The leading foreign
levels are normative levels of efficiency. At the same
time, the model takes into account evolutionary techno-
logical changes that occur continuously and mostly im-
perceptibly as a result of routine innovations.

Discrete institutional shifts that are not depend on
technological changes at sectoral level are manifested
in the change in price and other cost proportions in the
markets and through the effectiveness of sector output
factors (labor productivity) indirectly. To assess these
effects, behavioral models are used that are based on an
analysis of the results of institutional innovations that
were carried out before. In the model, the impact on
sectoral changes in non-institutional processes has been
taken into account, for example, demographic changes
and value orientations of the society that are of signifi-
cant importance.
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The basic framework of the modernization model
of the economy can be represented by two series of de-
pendencies:

— dynamics of sector issues from the main factors,
including interim costs (1);

YS, =p(Xy oo X,

— marginal impact of these factors on the expected
technological, institutional and non-institutional
changes during the modernization process (2), (3):

in? I:il""J Fim) (1)

OYS, 10X = sf,; (AT, ATIN, / INS® +f,, (AINS, / AT, ATIN, ) +
+sf,; (ANI, / AINS, INS®) + sf, (ST, 8INS,,&NI,)

OYS, | 0F = sh;, (AT, ATIN, / INS® +sh,, (AINS, / AT, ATIN,) +
+ sh,; (ANI, / AINS; INS®) + sh, (6T, SINS,, NI, 3

where: YS; — sector output (i); Xjj— intermediate re-
source costs (j); Fij— production factors of sector out-
put; 0YSy/0X i;— marginal return of the factor of inter-
mediate costs; dYSi/OF ij— marginal return of the pro-
duction factor; AT; — discrete technological shifts;
ATIN; — institutional changes that involve discrete tech-
nological changes; INS® — variables reflecting the insti-
tutional structure of the economy; AINS; — system-wide
discrete institutional shifts; ANI; — non-institutional
shifts; 67; — incremental technological shifts; oINS; —
incremental institutional shifts; oNI;— incremental non-
institutional shifts.

The main additional condition is the establishment
of a certain priority of technological developments re-
garding to sectoral institutional changes. The priority of
this kind is fixed in (2) and (3) the requirements of the
implications of system-wide institutional changes
(4INS), which proceeds from the initial execution of
technological (47) and associated institutional changes
(ATIN).

The objective complexity of cause-and-effect re-
lationships, which explain the basic structural changes
in technological and economic transformation, necessi-
tates the use of a complete macrostructural model.
Along with macrostructural (sectoral) shifts, this model
should adequately reflect the main conditions for the
distribution of income, the formation of savings and
their transformation into investment, as well as the pay-
ment circulation of the country.

The well-known modified macrostructural general
equilibrium model (SAM-CGE), as tested in World
Bank studies [18, p. 9]. Its output block combines the
dependencies of sector output type (1) on resource
quantifiable factors. Also, the model includes the equa-
tion of income distribution and the formation of sav-
ings, foreign trade turnover and balance of payments,
distribution of public expenditures, as well as the
movement of capital assets. They are supplemented by
balance equations (balance sheet of assets and liabili-
ties of the National Bank). At the same time, for the
implementation of specific calculations on the model,
optimization conditions regarding the structure of con-
sumer spending and stock portfolio are adopted. It also
provides for optimization of export production, based
on the criterion of choosing the best comparative ad-
vantages.

In practical terms, the main advantage of the
model lies in the ability to detect the most complete ef-
fect of predicted fundamental technological and institu-
tional changes through their "passing" through various
macrostructural dependencies. The models that can be
used include: the traditional Keynesian macroeconomic
model that allows you to assess the effect of reducing
aggregate taxes or increasing total budget allocations;
known models of foreign economic policy; models of
economic liberalization or, conversely, introduction of
additional instruments of state regulation of individual
markets; models for assessing the effect of long-term
investments with the participation of the state.

The choice of the best decisions can be made on
the basis of GDP growth, increase of material welfare,
improvement of the ecological situation, etc.

It is fundamentally important that on the basis of
this macrostructural model the inverse problem can be
solved. This is a simulation of the inverse dependence
of cardinal technological and institutional changes on
the desired range of macrostructural shifts, which are
determined based on projected macroindicators — GDP,
HDI, etc., according to a definite modernization sce-
nario.

Conclusion. Socio-cultural and value bases of
economic modernization, which combine social, cul-
tural and value orientations of society and create condi-
tions for spontaneous or deliberate introduction of
changes in the functioning of the country's economy
must necessarily be taken into account in determining
the complementarity of the factors of modernization of
the economy. The experience of many countries shows
that the forecasting of the results of modernization
changes traditionally focused on macroeconomic, in-
vestment-innovation and institutional factors. Outside
of the projects of economic modernization, the level of
human development as a process of expanding people's
ability to choose the ways and means of raising the
quality (standards) of their own lives and cultural fac-
tors as changes in the value orientations of the popula-
tion of the country remained. To solve this problem, it
is suggested to use a factor model, which, in contrast to
the model of a civilization strategic matrix, not only
takes into account important interconnections between
the main components of the modernization process. It
distinguishes between: institutional transformations
from intra-system institutional transformation; trans-
formational changes on discrete (de-evolutionary



62 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #5(33), 201

|
8 EEST| |

changes) and incremental (evolutionary changes); in-
fluence of internal and external factors, non-institu-
tional factors (demographic changes and changes in
value orientations).

References:

1. Balakirieva, O.M., Heiets, V.M. ... Sidenko,
V.R. (2014) Tsinnisna skladova modernizatsiinykh
protsesiv u suchasnomu sotsiumi Ukrainy. [Valuable
component of modernization processes in modern soci-
ety of Ukraine]. Kyiv. 340 [in Ukrainian].

2. Barabash, O.V. (2009). Kulturnyi faktor v
ekonomitsi ta marketynhu: vid Vebera do suchasnosti.
[Cultural factor in economics and marketing: from We-
ber till nowadays]. Ekonomika i rehion. — Economics
and Region, 6, 169-174 [in Ukrainian].

3. Buzhymska, K.O. (2009). Modernizatsiia
ekonomiky: tekhnolohichno-strukturnyi aspekt. [Econ-
omy modernization: technological and structural as-
pect]. Visnyk Zhytomyrskoho derzhavnoho tekhnolo-
hichnoho universytetu. Seriia : Ekonomichni nauky. —
The Journal of Zhytomyr State Technological Univer-
sity. Series: Economics, 3, 214-217 [in Ukrainian].

4. DiMaggio, P. (1994) Culture and economy.
In: N.Smelser and R.Swedberg (Ed.) The Handbook of
Economic Sociology (pp. 17-57). Princeton, NJ:
Princeton University Press and New York: Russell
Sage Foundation.

5. Dutkovskyi, 1. (2013). Sotsiokulturni i
tsinnisni chynnyky innovatsiinoi diialnosti. [Sociocul-
tural and Value Factors of Innovative Activity]. Liudy-
noznavchi studii. Filosofiia — Human Studies: a collec-
tion of scientific articles. Series of «Philosophy», 28,
30-44. [in Ukrainian].

6. Fukuyama, F. (1995). Trust: The social virtues
and the creation of prosperity. New York : Free Press.

7. Harrison, L.E., Huntington, S.P. (Ed.). (2000).
Culture Matters: How Values Shape Human Progress.
New York : Basic.

8. Kachala, T.M. (2011). Modernizatsiia yak
neobkhidna umova ekonomichnoi vidbudovy. [Mod-
ernization as a necessary condition for economic recon-
struction]. Volynskoho instytutu ekonomiky ta
menedzhmentu. — Journal of Volyn Institute for Eco-
nomics and Management, 2, 163-171 [in Ukrainian].

9. Koliushko, I., Burakovskyi, I., Sushko, O.,
Zakharov, Ye., Bystrytskyi, Ye. (Ed.) (2009). Modern-
izatsiia Ukrainy. Vyznachennia priorytetiv reform.

Proekt do obhovorennia. [Ukraine's Modernization.
Defining Priorities for Reforms].Kyiv. 123 [in

Ukrainian].
10. Kuzyik, B.N. Yakovets, Yu.V. (2006).
Integralnyiy makroprognoz innovatsionno-

tehnologicheskoy i strukturnoy dinamiki ekonomiki
Rossii na period do 2030 goda. [Integral macro forecast
of innovation-technological and structural dynamics of
the Russian economy for the period up to 2030].
Moscow: INES. 432 [in Russian].

11. Rayzberg, B.A, Lozovskiy, L.Sh,,
Starodubtseva, E.B. (2007) Sovremennyiy
ekonomicheskiy slovar (5th ed.). [Modern Economic
Dictionary]. Moscow. 495. [in Russian].

12. Shestakovskyi,  O.P.,  Bilous, Ye.V.,,
Balakirieva, O.M. (Ed.) (2015). Bazovi kulturni
osoblyvosti ukrainskoho suspilstva i mozhlyvosti yikh
vykorystannia dlia sotsialno-ekonomichnoho rozvytku
: naukova dopovid. [The basic cultural features of
Ukrainian society and the possibility of their use for so-
cio-economic development]. Kyiv. 36 [in Ukrainian]

13. Sotsiokulturni vymiry modernizatsii
ekonomiky Ukrainy (I etap: Aktualnist
sotsiokulturnykh parametriv ekonomichnoi

modernizatsii) (2014). [Social and cultural dimensions
of economic modernization Ukraine (Stage |: Rele-
vance of socio-cultural parameters of economic mod-
ernization)]. Available at: http://ief.org.ua/wp-con-
tent/uploads/2015/02/Sociokulturni-vymiry-moderni-
zacii-22_12 2014 V03.pdf [in Ukrainian].

14. Thompson, H. (2001) Culture and Economic
Development: Modernization To  Globalization.
Theory & Science, 2(2), 48-60.

15. Ushakov, D.N. (2009). Bolshoy tolkovyiy
slovar sovremennogo russkogo yazyika. [Great explan-
atory dictionary of the modern Russian language].
Moscow. 1248 [in Russian].

16. Veber, M. (1990). Izbrannyie proizvedeniya.
Yu.N. Davyidova (Ed.). [Selected Works]. Moscow:
Progress. 808. [in Russian].

17. Velykyi tlumachnyi slovnyk suchasnoi
ukrainskoi movy (2005). V.T. Busel. (Ed.). (5th ed.).
[Great explanatory dictionary of modern Ukrainian lan-
guage]. Kyiv, Irpin: Perun, 2005. 1728. [in Ukrainian].

18. World Bank (2008). The impact of macroeco-
nomic policies on poverty and income distribution:
evaluation of techniques and tools. Wash., D.C.



http://ief.org.ua/wp-content/uploads/2015/02/Sociokulturni-vymiry-modernizacii-22_12_2014_V03.pdf
http://ief.org.ua/wp-content/uploads/2015/02/Sociokulturni-vymiry-modernizacii-22_12_2014_V03.pdf
http://ief.org.ua/wp-content/uploads/2015/02/Sociokulturni-vymiry-modernizacii-22_12_2014_V03.pdf

_Lm
EESL Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #5(33), 2018 63

Cepzeit Heanoseuu Maxuenko

KaHO. KOH. HAYK, O0YeHm Kapeopvl ucmopuu, 00uecmeo3Hanus u nedazocuieckux mexHoaiocull.

Kybanckuii cocyoapcmeennviii ynusepcumenm,
¢unuan 6 2. Cnassancke-na-Kybanu

Hpuna Cepzeeena Hnvuenko

cmyodenmka 2 Kypca Hanpasienis no020moeKu

«lledazozuueckoe obpasosanuey, npodhuis «dxonomuxar «llpasoy,

Kybanckuii cocyoapcmeennviii ynusepcumenm,

Qunuan 6 2. Cnassncke-na-Kybanu 200, e-mail: irinailchenko1998@yandex.ru).

S.1. Makhnenko

Cand. econ. Sci., Associate Professor of the Department of Socio-Economic

Disciplines,

Kuban State University,

a branch in Slavyansk-on-Kubani

1.S. llchenko

2 st year student

"Pedagogical Education”, profile "Economy" "Law",
Kuban State University,

a branch in Slavyansk-on-Kuban
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Abstract

This article analyzes the comparison of corruption between the USSR and Russia. The goal is to reveal how

much bribery has changed and what has affected it.
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«BoT B Hame BpeMs Takoro He ObUIOY YacTO CIIBI-
IIMT MOJIOI0€ ITOKOJIeHHUE OT crapuiero. Ho Tak i 310?
Bo3emewm, k mpumMepy, koppynuuto. JIronu, poauBIIn-
ecsi B CCCP, roBopAT, 4TO B UX BpeMs B3ITOYHUIECTBO
He OBUIO Tak pa3BHUTO, KaK B HbIHEIIHee BpeMs. [Tombl-
TaeMcs cpaBHUTH Koppynuuto B CCCP u B Poccun. Ak-
TyallbHa KOPPYILUS €lIe C JaBHUX BPEMEH, yXOIs KOpP-
HSMHU BIIIyOb BekoB. CyIecTByeT MHEHHE, YTO KOp-
pynumu Mbl 00s13aHbl BuzanTun. MiMeHHO oTTYyza erme
IX Beke ObuIa 3aMMCTBOBaHA CHCTEMa, KOTopas Oblia
Ha3BaHa «KOpMIIEHUSMU» [5, . 3]. MBI onaraem, 4To
3TO CBS3aHO ¢ OIOPOKPATHYECKHM amIapaToM O Bpe-
MeHa CCCP, Y4MHOBHHMKOB CTaJ0 ropaszo 0oJbIe, YeM
ux Obulo n0 peBomtonuu. [loHawyanmy B3siTOUHHMYE-
CTBO NPHU3HABAJIOCH KOHTPPEBOJIOIMOH-HON AEATENb-
HOCTbI0, U YrosoBHbIl Koneke 1922 rona npenycmar-
puBai 3a 3to npectyruienue paccrpen. Jexper CHK ot
8 mas 1918 r. «O B3jATOYHMYECTBE» CTal HEPBBIM
B CoBerckoif Poccuu npaBoBBIM aKTOM, NpeLycMaTpU-
BaBIIMM YT'OJIOBHYIO OTBETCTBEHHOCTD 3a TO IIPECTYI-
JeHue. OTO ObUIO JIMIIEHHWE CBOOOIBI OT IIATH JIET C
MPUHYIUTEIHHBIME pabOTaMH Ha TOT ke cpok. Tak xe,
MOMUMO JIMII, KOTOpble OBUTH BHHOBHBI B TIPHHSATHHI
B3SITKH, HAKA3aHUIO JIOJKHBI OBLIM TIOABEPTHYTHCSA TaK
K€ ¥ BUHOBHBIE B Jlaue B3STOK, IOCOOHUKH, MOJICTpE-
KaTelll ¥ BCe MPUKOCHOBEHHBIE K Jade B3SATKH. Tak xe
He ObLI 3a0BIT M KJIACCOBBIM IMOJXOJ: €CIH UeJIOBEK,
JaBIIMN B3ATKY, HNpPUHAANEKAI K BIUSITEIBHOMY
KJIacCy ¥ CTPEMMUIICSI COXPAHUTh CBOU MPUBUIIETUH, TO
OH IIPUTOBAapHBAJICS K HanOoJIee HEMIPUSTHBIM ITPHUHY-
JUTENILHBIM M TSDKEIbIM paboTaM, a BCe ero MMylie-
cTBO KoH(ucKoBanocs [3, ¢. 3]. B Poccuu Bce Tak xe

KOPPYIIHA ocTaeTcs mpobiemoit crpansl. M3-3a aToro
CHJIBHO 3aTOPMa)KUBAIOTCS MHOTHE SKOHOMHYECKHE
HPOIIECCH, CBA3aHHBIE C KPYTHEHIITUME IrOCYAapCTBEH-
HBIMHU pacxogamu. Ha Havano 2000-x rr. BBICIINE Op-
TaHbl BIACTH ObUIN KOoppyMmrpoBaHsl Ha 90-99 %, uto
TI03BOJISLIIO OJIUTAPXHUH HE TOJIBKO YKIIOHSTHCS OT HaJIO-
TOB, HO ¥ TI03BOJISJIO OCYIIECTBIISATH IaBJICHHE Ha yIOA-
HBIE UM 3aKoHbI. [lyTeM HanmoHanusannyu HedTeraso-
BOil oTpacmu, pedopMm B cdepe HaIOrooOI0KESHHUS
HedTera3oBoro CEKTopa JOXOAbI OT 3KCIOpTa HehTH 1
ra3a BBIPOCITH — HE(TSHBIE KOMIAHUH CTAJU MOJIHO-
CTBIO BBIIUIAYMBATh HAJOTU M MOUNUTMHBL Koppymims
nepenuia u3 OTKPBITOTO B CKpBITOE cocTosiHue[4, ¢. 1].

Ilenp maHHOTO aHanHM3a 3aKIIOYAETCS B TOM,
4TOOBI BBISIBUTH PA3JIMuusi B KOPPYIIHH MEXAY Ta-
xuMu rocygapctsamu, kak CCCP u Poccus. [eiictBu-
TENBbHO JIM KOPPYMIHS Tak BO3pOCia MOCIie pachaja
CCCP wnin Bce-Taku ObUIO B T€ BpeMEHa Pa3BUTO B3s-
TOYHHYECTBO?

B Coserckom Corose crano HaMHOro 6oJiblIe Y-
HOBHHUKOB, YeM HX OBUIO JIO PEBOJIONWH. XOTS IpO
KOPPYIIIUIO M HE TOBOPHJIN OTKPBITO, B3ITOYHUIECTBA
OT 3TOTO MEHbIIIe He cTaHOBWIOCH. JJo 1980-x romos
TeMa KOPPYMIHKSA He BBICTABIIIACh HapyxKy. [IpocTeiM
rpakJaHaM HaBSA3bIBAJIOCH MHEHHE, YTO KOPPYIIIUSI
MIPHUCYIIA TOIBKO BBICIIEMY COCTIOBHIO. OJJHAKO TO, YTO
¢ 1950-x rogoB o 1986 roma perucTpupyemMoe B3ITOU-
HUYECTBO BO3pOCIo B 25 pa3, ymanmuusanocs[l, c. 2].
Ha pucynke 1 auarpaMma IOKas3bIBaeT CTaTUCTUKY
xoppynuuu CCCP ¢ 1922 rona no 1985 rog.
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Pucynox 1— Ananus xoppynyuu 3a 1922 —1985 ze.

Ha tot daxT, uro B CCCP yBenn4uaocsr B3sATOU-
HUYECTBO, YeM JI0 PEBOIIOINH yKa3bIBACT U TO, UYTO B
emie B 1913 romy mokasareib Koppymnmuu Obu1 1,63, a
yxe B 1922 roxy on cran 5,2. C 1922 no 1950 rona
HJIET POCT KOPPYIIINH, Pa3HUIIA B MOKa3aTelax 1922 u
1950 rogax 5. B 1985 romy 6611 HEOOIBIION CHIa KOP-

yrmuu. [To cpaBHeHHIo ¢ 1922 romgoMm, KOppYyIIHs B

1985 roay yBenuunnack Ha 3,5. Takue pa3Hble moKasa-
TEJIM B3ATOYHUYECTBA 33 YKa3aHHBIE I'0/Ia B TUarpaMme
CBSI3aHHBI C PA3HBIMU MEPUOAAMH KHU3HU. J{JIs1 cCpaBHE-
HUSI, KaK U3MEHMIACH KOppymius B Poccuu, Bo3bMeM
roma ¢ 2010 mmo 2016.

Ha pucynke 2 nuarpamma MoKa3bIBaeT JaHHBIC
koppymun 3a 2010-2016 roxa

25

20

15

2010 2011 2012

11,7 11 11 11,5
9,5
10 8,4
| . I
0

2013

21

2014 2015 2016

Pucynok 2 — Ananuz koppynyuu 3a 2010-2016 2o0a

C 2010 mo 2012 r. MOXXHO 3aMETUTh CHIDKCHHE
koppynuuu. B 2011 roay no cpaBuenuto ¢ 2010 rogom
KOppymnuus cokpaTuiach Ha 6%, B 2012 no cpaBHeHUIO
¢ 2011 coxpaTtunocs Ha 13%. Onnako ¢ 2013 roga npo-
M301IJI0 NoBbIIeHHe Koppyniuu. B 2013 nmo cpasue-
Huto ¢ 2012 xoppynuus Bo3pocna Ha 12%, B 2014 no
cpaBHenuio ¢ 2013 Bo3pocia Ha 14%, B 2015 o cpas-
Henmio ¢ 2014 Bo3pocna Ha 5%, B 2016 mo cpaBHEHHUIO
¢ 2015 Bozpocna Ha 46%. Ilo cpaBHernunto ¢ 2010 ro-
oM, Koppymiust B 2016 romy yBemuumiiach Ha 3,5.
JlaHHBI POCT KOPPYIILUH CBSI3aH C HECTAOMIIbHOM I10-
JIMTUYECKOW CUTyallueld B CTpaHe, TaK K€ C HU3KUM
YpOBHEM 3apabOTHOM IJIaThI, YTO NPUBOAUT K B3ATOU-
HUYECTBY, 9KOHOMHUECKOI HECTaOMIbHOCTBIO, MHIIA-
nuei [2, c. 4].

IIpoBons napannenu mex gy koppynuueit CCCP u
Poccun, cpaBHUM MUHUMAIBHYI0 U MaKCHUMaJbHYIO
mudpy B3sitounnuectsa. B CCCP muHMMansHoe 3Ha-

yenue 0610 B 1922 roay, u nmokasaresb Obu1 5,2, B Poc-
CHHM MHHUMAJIbHBEIM To0M 0611 2012 u cocrasisit 8,4.
Maxkcumanbabrii mokazarens B CCCP Obur B 1950 u
6w11 10,2, B Poccun B 2016 u cocrtasisa 21. B Hame
BpeMsi MUHHMAJIBHBIH TOKA3aTelb COCTABIISCT MPAKTH-
YeCKH MaKCUMAIIbHBIN MoKa3ateb B COBETCKOE BpeMsl.

I'maBHBIM (haKTOPOM, BIHSIONIMM Ha TaKylO pas-
HUIly B TIOKa3aTeNdx, SBIAETCS OE3HaKa3aHHOCTb.
PanbIire X0Th ¥ OblJIa KOPPYIIIKS, HO C Hel OOPOIIHCE.
3a B3ITOYHHUYECTBO ObLIa Takas Mepa, Kak KOH(pHCKa-
LU BCETO MMYIIECTBA M BBHICIIAsl Mepa HaKa3aHUS —
pacctpen. B Hauie Bpemsi, yWUTH OT HaKa3aHUs 3a B3S-
TOYHUYECTBO MOXXHO Bce TOM ke koppymnuuei. He-
cMoTps Ha O0peOy B Poccum ¢ B3ATKaMu, OHU HCYe-
3af0T, a, KaK OBl TPYCTHO 3TO HE 3BYYAaJIO, IIPOJOIKAIOT
pactu. Bee uamme B Poccuu BMECTO OTKPBITOH, KOpPYyII-
LUs IPUHUMACT CKPBITOE COCTOSHUE.
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IToaBoast UTOTH, MOXKHO CKa3aTh, YTO B HACTOS-
mee Bpems, anams cpapHernss CCCP u Poccun, xop-
PYIIHS BBIpOCTA B pa3bl U CBOM POCT HE 3aMEIISICT.
Boprba ¢ B3ITOUHNISCTBOM HE JTa€T YCIIEXOB, TaK KaK
Ha Ka)KIbli 3alpeT JI0AM, HaXOAAT JIa3eiKy, KaKk 3TOT
3amper 00OUTH.
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THE PHILOSOPHICAL ASPECT OF THE ANALYSIS OF CATEGORICAL "KOKNURENCII™.

®NITOCOPCKO-KATETOPUAJBHBINA ACIIEKT AHAJIM3A «KOKHYPEHITAW».

Annotation. Considered competition in four categories: fundamental philosophical contradiction, the for-
mation, movement, matter. Entity formation as an economic category of the competition is to create meaningful
approaches to understanding. The essence of contradictions in the competition is to review the concepts of “com-
petition” trilogy, "a competitive advantage" and "competitiveness". Thinking on competition within the philosoph-
ical category "traffic" reveals the essence of the competition processes and phenomena. Thinking on competition
within the philosophical category of "matter"” reveals the essence of the competitive relationship between buyers
and sellers.

Keywords: approaches to the analysis of competition, a mathematical model of competition, the object of the
competition, the concept of "competition" trilogy.

AHHoTanus. PaccmaTpuBaeTcss KOHKypEHIIUSA B paMKax 4eThIpeX (pyHIaMeHTaIbHbBIX (PHI0COPCKUX KaTero-
prI: MNPpOTUBOPCUHNE, CTAHOBJICHUC, IBUKCHUEC, MATCPUS. CyH.IHOCTb CTAaHOBJICHHUSA KOHKYPCHIIMH KaK 9 KOHOMUYC-
CKOH KaTCTOPpUH 3aKII0IACTCA B (1)OpMI/IpOBaHI/II/I MNPpESAMCTHBIX TOAXO0A0B K €€ OCMBICJICHUIO. CYH.IHOCTB MIpOTUBO-
PCUUBOCTU KOHKYPCHIHUHU 3aKIHOYACTCA B PACCMOTPCHUU TPUIIOTUHN TIOHATHH «KOHKYpPCHIHUUN», «KKOHKYPCHTHOT'O
MPEUMYIIECTBA» ¥ «KOHKYPEHTOCTIOCOOHOCTH». OCMBICIICHIE KOHKYPSHIIUH B paMKaX K ¢uiaocodckoii karero-
PN «ABUKCHUEC» PACKPBIBACT CYIIHOCTb KOHKYPEHIIMU KaK IPOLICCCOB U siiennii. OcMEBICIIEHNE KOHKYPCHIIUHA B
paMKax K GrUIocoCKOi KaTeTOpUH «MaTepUsD PaCKPhIBACT CYITHOCTh KOHKYPECHIIMU OTHOIIICHIE IOKYTaTeNel 1

MIPO/IABIIOB.

Kurouesvle cnosa: nooxoowl k AHAIU3y KOHKYypeHyuu, namemamudeckas Mo0eib KOHKYpeHyuu, 006vekm KoH-

Kypernyuu, mpujiocust NOHAMUA «KKOHKYPEeHYUU).

«KoHKypeHIus» npeacTaBisieT coboit croacnoe
(cyIIHOCT KOHKYPEHIIMM PACKPBIBACTCS Yepe3 IOHs-
TUSI «KOHKYPEHTHOTO NPEUMYILECTBA» M «KOHKYPEH-
TOCHOCOOHOCTHY), MHO20AChneKmHoe (KOHKYPeHIUS, B
NPE/ICTABIICHUSX HCCIIEIOBATEINCH, SBIISIETCS MpOLiec-
coM, OOpHOOH, sSBICHUEM, 3aKOHOM MU OOIICCTBEH-
HOH (opmaruel, pakTopom, Cpeio U T. A1.), nPOmueo-
peuusoe (SBISIETCS CTOPOHOW OTHOIICHWH W CBsI3eH
PBIHOYHBIX MIPOIIECCOB U MEXAHU3MOB) U HayuHOe (BbI-
CTyMaeT MpeAMETOM SKOHOMUYECKUX M YyIpaBJeHYe-
CKUX HayK) MOHsATHE. MHOT0acHeKTHOCTh paccMOTpe-
HUSI KOHKYPEHLIUH pednu3yem ee TOCPEeICTBOM BbIJe-
JICHWE CBOWCTB OOBEKTOB M TNPHU3HAKOB CYOBEKTOB
KOHKYPEHLIMH, C BBIJCJICHUEM THIIOJIOTUM HOHITHI
KOHKYPEHLMH, ¥ uoeaiuzupyem KOHKYPEHLHIO IO-
CPE/ICTBOM BBIJICJICHUS NAPHBIX €€ ONPEIEIISFOIINX 10~
HATHH — «KOHKYPEHTHOE IPEUMYIIECTBO» U «KOHKY-
pEeHTOCIIOCOOHOCTBY. B memsix  cucmemamusayuu

HAKOIJICHHBIX 3HAHUH O «KOHKYPEHIHN» U hopmanu-
3ayuu ee MOHATUHHO-KaTeropruaIbHOTO annapaTa HaMu
TIpesIaraeTcsi paccMOTPeTh (PHIOCOPCKO-METOI0IIO-
TMYECKHUI ACTIEKT MOHATHS «KOHKYPEHIIUH.
«Dunocodust COCTOUT U3 TpeX YacTe — ydeHus
0 MHpE€, er0 KaTeropuajbHOW CTPYKTYpe, YUEeHH O de-
JIOBEKe-00IIeCTBE U YUEHHsI O MeTo/ax U Gopmax ye-
JIOBEYECKOH NesTenpbHOCTHY [4, ¢. 112.]. Pemenue Bo-
IIPOCOB TIEPBOH YaCTH (IIIOCOPHH COCTOUT B TIOCTPOE-
HUM  «punocockoil  KapTHHE  MHpa»,  TIe,
MOCPEACTBOM (yHIaMEHTAIBHBIX GUIOCOPCKUX TIOHS-
THI W KaTeTOPHH, MPOUCXOINT OCMBICICHHE OBITHS
«vmpay. Hapsay ¢ «bunocodckoit kKapTHHONW MHUpay B
Hay4HOW JMTEepaType BBIAEISIOT «OMONIEHCKyIo Kap-
TUHY MHpa», «HAy4YHYIO KapTHHY mupa» [4, c. 112—
115.]. CBs3p MeXIy BCEM MHOIOOOpasHeM «KapTHH
MHpa», COCTOUT B TOM, 4YTO «(puiocodckas KapTHHA
MHpay BBICTYHaeT OoJiee LIMPOKOi, BOMparoleii B ce0st
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«KapTUHOHN MHpa» U B TOKE BPEMS SIBIISAETCS HPEEIIb-
HBIM 0000IIEHIEM «MHUPa» B €ro ocMbIcieHnH. icxoas
U3 CKa3aHHOTO, CIEIyeT MHUPOBO33PEHUECKast U METO-
moyormyeckas (QyHKOUS —«pIIOCOPCKONH KapTHHBI
MHUpa» U GIIOCO(MHUH B LIEJIOM II0 OTHOIICHHUIO K YeJI0-
BEKY, COIIMAIbHOH IpyMIIe, K HayKe, HCKYCCTBY H APY-
TMM SIBJICHUSM COLMAJIbHOM NEWCTBHUTENIBHOCTH [3, c.
4].

PaccmatpuBas duitocodcko-kaTeropuanbHblii an-
mapaT, CTaHOBUTCSI BO3MOXKHBIM, C OJHON CTOpPOHBI
ocMblCIUMb «KOHKYPEHIUIO», T. €. CUCTeMaTH3UPO-
BaTh HAKOIUICHHBIC 3HAHUS O «KOHKYPEHIIMN» (MuUpo-
6033peHueckas hynkyusa Gunocopun), U ¢ Ipyroi cTo-
POHBI nOHAMS, T. €. (HPOPMATN30BATH KKOHKYPEHIIHIO»
KaK CUCTEMY 3HAHMH U KaK CUCTEMY IOHATUHHO-KaTe-
TOPHATBLHOTO ammapata (Memooonocuieckas QyHKyus
¢unocodpun).

dopmanuzanys 3HaAHHH O «KOHKYPEHIIMH» OCY-
IIECTBIAETCS MOCPEIACTBOM JAEAYKIUM M BOCXOXKJe-
HHEM OT abCTPaKTHOTO K KOHKpeTHOMY. JlemyKTuB-
HOCTh TIOAX0/1a 3aK/II0YaeTCsA B TOM, YTO OCMBICIICHUIO
MOZABEPraroTcsl (QyHIaMeHTalIbHbIe (HIOCOPCKUE Ka-
TEropyH B OTHOIICHUH COIMATBHO-3KOHOMHUUECKON Ka-
Teropun «oOMEHa», a, CJIEAOBATEIBHO, H KAaTETOPHUHU
«KOHKYPEHIINN» KaK CTOPOHBI «OOMEHa».

B 3axmroueHne paccMOTpEHHs aKTyalbHOCTH (u-
J0CO(CKO-METOAOJIIOTMYECKOTO AaCTEKTa B MO3HAHWHU
«KOHKYPEHIHM» OTMETHM, YTO IIOHATHE «MHpP» B
Ha3BaHWIX «HAaydHas KapTHHA MHpay», «pumocodcekas
KapTHHA MHpPa» BBICTYIAeT 00O0OIIECHHEM OBITHS U B
JIAHHOM TPaKTOBKE BBICTYIIAET MHOTOACIIEKTHBIM H €M-
KUM THOHATHEM. B pamkax «dunocopckoil KapTUHOI
MHPay, I0JT MUPOM IOHUMAETCS «...HEKOTOPOe MOHap-
XHUYECKOE TOCYAapCTBO, YNPaBIseMOE OIHOW KaTero-
pHeii-MOHapXOM, WJIM Kak CBO€OOPa3HYI MaTpellKy,
KOTOpast COJEPIKUT BHYTPH ce0si MHOKECTBO MaJICHb-
KX MaTpellek, T. €. oHa OoJbIas KaTeropus mocie-
JIOBaTEJIbHO BKIIIOYAET B Ce0S MEHbBIIME KaTerOphm»
[4,c. 115, 131.]. B nenom xe noja «MUpOM» MOKHO IO-
HUMAaTh BCIO OOBEKTHBHO CYIIECTBYIOUIYIO M CyOBeK-
THUBHO BOCHPHHHMMAIONIYIOCS PEaNbHOCTh. TakuM 00-
pa3omM, B Ipoliecce MO3HAHUS YaCTHOHAYYHBIX 3HAHUHN
€MKO€ MOHATHE «MHUP» KOHKPETU3UPYETCS MIPEIMETOM
HAYYHOTO HHTEpEca, B HAIlleM CIIydae 3TO «0OOMEH» HITN
«KOHKYPEHIIUA» KaK CTOpPOHA «0OMeHay.

®opmanuzanysi HayuyHbIX 3HaHUH O «KOHKYpPEH-
IIMW» OCHOBBIBAETCS Ha «PHIOCOPCKON KapTHHE
Mmupa» [4, c. 134] B ocHOBaHUU KOTOPOH JI€3KaT YEThIpE
¢ynnameHnTanbHble  QUIIOCOPCKHUE KaTEropuu: cma-
HOGJIeHUe, Npomusopedue, OBUNCEHUE U MAMEPUsL.

B pamkax ¢unocodckoil KaTeropun «CTaHOBIIE-
HHE» OCMBICICHHE MOHSTHS «KOHKYPEHIHS» U pac-
KPBITHE CYITHOCTH KaTETOPUH «KOHKYPEHITHS» IIPONC-
XOJHT 4epe3 GOpMHUPOBAHIE MPEAMETHBIX MTOX0/I0B K
€€ OMpEJEICHNI0O M OCMBICICHUI0. MCTOpHKO-3KOHO-
MHYECKHE YYEHHS NpEeAaraloT K €€ pacCMOTPEHHIO
BCIO TIOJTHOTY HPEAMETHBIX MOIX0/I0B: METOI0JIOTHYe-
CKHid, (YHKIMOHAIBHBIA, CTAaTHYECKUH, €CTECTBEH-
HBII, BEPOSITHOCTHBIH, MaTepHAIUCTHIECKHUH, hopma-
IIMOHHBIH, HHCTUTYLIIMOHAIIBHBIH, (hakTOpHbIA. B pam-
KaX KaXAOro W3  IEepEYUCICHHBIX  IOAXOI0B
KOHKYPEHLIUS UIMEET CBOE ONPENAEICHUE U IOHUMAHUE.

Crnenyromelt (¢yHmameHTanpbHOl (umocodckoit
KaTeropueH, Jiexalle B OCHOBE OCMBICICHHS Hay4-
HBIX 3HAaHUH O KOHKYpeHyuu, SBISETCA «Npomusope-
yuey. B pamMkax JaHHON KaTETOPHUU CYIIHOCTh «KOHKY-
PEeHINN» PaCKPBIBACTCS TIOCPEICTBOM TPUJIOTHH ITOHS-
| — «KOHKYpPEHTHOE MIPEUMYIIECTBOY,
«KOHKYPEHTOCTIOCOOHOCTBY U «KOHKYpCHIIUA». B 3TOM
CIIy4au PACKpHIBAETCSI BHYTPEHHSS METOI0JIOTHYECKAs
CTPYKTYypa KaTeTopuu «KOHKypeHuum». [IpoTuBopeun-
BOCTh KOHKYPEHIIMM UMEET U BHEUIHUI XapakTep, rle
«KOHKYPCHIIMS» BBICTYIAeT CTOPOHOH «OOMEHa» H
cOOCTBEHHO BCTYMAaeT B MPOTHUBOPEUHE C TOHSTHEM
«pbIHKaY. [IpH pa3sBUTHH METOHOIOTHIECKON OCHOBBI
MPOTHBOPEUNBOCTH  «KOHKYPEHIIMH», BBIICITIOTCS
MPOTHBOPEUHS HOHATHH «MOKYIATeIby» — <«IIpofa-
Bell», a NPH Pa3BUTUH METOHOIOTHYECKOH OCHOBEI
MIPOTHBOPEUNBOCTH «PBIHKAY», BBIICIAIOTCS MPOTHBO-
peYns MOHATHH «IIPOU3BOIUTEIEY — «IIOTPEOUTEIIHY.

MeTtononornyeckass U THOCEOJOTHYECKasl IIeH-
HOCTh NMPOTHUBOPEUNBOCTH «KOHKYPEHIIMU» COCTOUT B
TOM, YTO €€ M3y4eHHe KaK MpeaMeTa HaydHOTO MHTe-
peca BO3MOXXHO B paMKax 08yX puioco@hckux nooxo-
008, 3TO OUANEKMUKO-MAMEPUATUCMUYECKO20 NOO-
X00a U OUANIEKMUKO-UOANUCTNUYECKO20 N00X00d, T.€.
C TIO3WIINH PacCCMOTPEHHS «KOHKYPEHITUI Yepe3 IOo-
HATHE «KOHKYPEHTOCIIOCOOHOCTM», KaK «KOMILICKC-
HOW XapaKTePHCTHUKW» WU 4epe3 IOHITHE «KOHKY-
PEHTHOTO TIPEUMYIIECTBa», KaK «IICTIOYKH IICHHO-
CTE».

®dunocodekre moxX0 bl K PACCMOTPEHHIO KOHKY-
PEHIINN UMEIOT TECHYIO CBSI3b C TIOJXOJAaMH YKOHOMHU-
YECKOM TEOpUU K aHAIU3y KOHKypeHIUU. Tak quHaMu-
YECKUH IOJXO0J 3KOHOMHUYECKOH TEOpUHU pacCcMaTpu-
BaeT KOHKYPEHIIMIO KaK Cpey MEHOBOH SKOHOMUKH,
YTO B paMKaX JIUAJIEKTHKO-MaTEePUATTUCTUUECKOTO MO/~
X0Za MpEeIIoiaraeT pPacCMOTPEHHE «KOHKYPEHIIHI»
4yepe3 MOHATHE «KOHKYpeHTOcmocoOHOCTH». Omnpene-
JICHHE KOHKYPCHIINU Yepe3 MOHITHE KOHKYPEHTOCIIO-
COOHOCTH TIpeIIojaraeT pacCMOTPEHHE KOMILJICKCa Xa-
PaKTepUCTHK OOBEKTa XO3AHCTBOBAHUS, KOTOpPHIC B
CBOEH COBOKYITHOCTH JAIOT TPEACTABICHUS O KOHKY-
PEHIINHN KaK O CTeMeHU IpeBocxojcTBa. [Ipu aHanmze
KOHKYPEHIIMW JHAJeKTUYECKUI TMepexoj] «KOHKYpEeH-
TOCITIOCOOHOCTHY» B «KOHKYPEHTHOE IPEHMYIIESCTBOY
MPOUCXOANT TPU Tepexojie OT BHYTPEHHETO aHaju3a
KOHKYPEHIIMH K BHEITHEMY €€ aHAIIN3Y.

Crartuyeckuil MOJAXO0J SKOHOMHYECKOH TEOpUu
paccMaTpUBaeT KOHKYPEHLHMIO KaK MOBEJACHUE XO3sii-
CTBYIOIINX CYOBEKTOB WIJIM KaK MPOIECCHI, YTO B paM-
Kax JUaJIeKTUKO-UAEaTMCTUUECKOro MOAX0/1a MPeIo-
JlaraeT pacCMOTPEHHE «KOHKYPEHLIMNY» Yepe3 MOHSITHE
«KOHKYPEHTHOT'O MpeuMYyLIecTBa». 3/1eCh MOJ KOHKY-
pEHLIMEeN TOHUMAIOT TIOBEJEHUE XO3SHUCTBYIOIIMX
CyOBEKTOB, CBSI3aHHOE C TMPHUOOPETEHHEM UMM «Ile-
MIOYKH LIEHHOCTEW», U KOTOPbIE B CBOEH COBOKYITHOCTH
JAIOT TPENCTaBICHUS O KOHKYPEHIIMH KaK O KOHKY-
peHTHBIX mporieccax. [Ipu aHaIM3e KOHKYPEHIINU Jra-
JIEKTUIECKUH TIEPeX0J] «KOHKYPEHTHOTO IpeuMYyIIe-
CTBa» B «KOHKYPEHTOCIIOCOOHOCTE)» MPOUCXOIUT MPH
repexo/ie OT JIOKAIBHOTO YPOBHS aHAJIU3a KOHKYPEH-
LUU K [I00ATEHOMY YPOBHIO.

Jpyroit pynnamentansHON Qunocodekoit kate-
ropuei, Jexaiieid B OCHOBE OCMBICIEHHUS HAyYHBIX
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3HAHUH 0 KOHKYpeHyuu, IBISIETCS «0sudceHuey. B pam-
Kax JaHHOM KaTeropuu CYIIHOCTb «KOHKYPEHIHH»
packpbIBaeTcsl Kak MPOCTPAHCTBCHHO-BPEMEHHAS Xa-
pakTepucTUKA. [IpOCTpaHCTBEHHOE pPacCMOTpEHHE
KOHKYPCHIIUU OTPAXKACT CYOBEeKMUBHYIO CHIOPOHY €e
PacCMOTPEHHUS U OTIPEIEIISIET KOHKYPEeHYuro KaK COBO-
KyITHOCTh COLMAJIbHO-9KOHOMHYECKHX U OOILIECTBEH-
HBIX npoyeccos, NPENCTaBIAIONINX COO0H geposm-
HOCMHblE NPUYUHHO-CIEOCHBEHHbIE OMMHOUEHUs], JIe-
JKalllie B OCHOBE M06€OeHUs  XO3SIMCTBYIOIIUX
cyOobekToB. OTCIO/1A CIIETYeT, YTO HPOYECCchbl KOHKYPEH-
yuyu B MEHOBOW SKOHOMHUKE OIHCBIBAIOTCS «YENnouKoll
yeHHOCmel» X03AUCMBYIOWUX CYObeKmos, ISKAIINX B
OCHOBE UX N0BeOeHUsL.

BpemeHnHoe paccMOTpeHHE KOHKYPEHIIMH OTpa-
KACT 00BEKMUBHYIO CHMOPOHY €€ PACCMOTPEHHS H
OTIpEeNeNACT KOHKYPEeHYuro KaK COBOKYITHOCTH COIIH-
ANBHO-YKOHOMHYECKUX U OOIECTBEHHBIX 561€HUl, CO-
CTOSILIUX B CIMOXACMUYECKUX NPUYUHHO-CTIEOCMBEH-
HbIX C651351X, JIKALUIUX B OCHOBE pa3gumusi 0ObEKTOB
xo3stiictBoBaHMs. OTCIONIA CIEIYET, YTO SGIeHUe KOH-
KypeHyuu (KOHKYpeHmHas cpeda) B MEHOBOH KOHO-
MUKE OIHICBIBACTCS KOMNIEKCOM XAPAKMEPUCTUK 00b-
eKMo8 X03ACMB08AH UL, JISKAITAX B OCHOBE UX pA36U-
mus. Takum 00pa3oM, TUANCKTHIHOCTH B3TJLIOB Ha
KOHKYPCHIIMIO, B OJHOM CIIydae Kak Iporecca, o0y-
CIIOBJIICHHOTO JHANICKTUYECKUM TEPEeX0JOM KOHKY-
PEHTHBIX MPEUMYIIECTB (IIETIOYKN IIEHHOCTEH) B KOH-
KYPEHTOCTIOCOOHOCTh (CBOWCTBO), a B APYTOM CITydae
Kak cpeJibl, 00yCIIOBICHHOH TUaIeKTHIECKHM Nepexo-
JIOM KOHKYpPEHTOCIIOCOOHOCTH (KOMIUIEKCHON Xapak-
TEPUCTUKH) B KOHKYPEHTHBIE INpPEUMYIIecTBa (IIpH-
3HAaK), OIHMCHIBAIOTCS, COOTBETCTBEHHO BEPOSTHOCT-
HBIMH OTHOILIEHHUSIMH U CTOXaCTHYECKUMH CBSI3SIMU.

OcMEBICIIeHne KOHKYPEHITUU B pamKkax ¢urocod-
CKOM KaTEropuH «IBI)KEHHE)» OINpPEIEIsieT BO3MOXK-
HOCTh MAaTEMaTHYECKOT0 MOACIMPOBAHUS KOHKYPEH-
mun. Mcxoas U3 MHOTOACHEKTHOCTH MOHATHA KOHKY-
PEHIINH, IO KOTOPOH IIOHUMAETCS cpedd TIPOTEKaHUS
PBIHOYHBIX TPOIECCOB WIM HOGedeHUe XO3IHCTBYIO-
KX CyOBEKTOB, KOHKYPEHIUS OIMCHIBAETCSI TPEeMs
MaTeMaTUYeCKUMH MOJIETSIMHU, YTO B CBOIO OYepeb
IpesIaraeT K ee aHalu3y TPU TUIAa KOJHMYECTBEHHBIX
oleHOK. DYHKIMOHANbHAsE MaTeMaTH4ecKas MOJIENb
KOHKYPEHIIUH MO3BOJISIET NMPOBECTH KOJIMYECTBEHHBIN
AHAJIN3 CBOUCTNBY «KOHKYPEHMOCNOCoOHOCmuUy B a0Co-
JIIOTHBIX M OTHOCHUTEJIFHBIX ITOKa3aressix. BekropHas
MaTeMaTH4ecKast MOJIeTIb KOHKYPEHIIUH MO3BOJISET KO-
JIMYECTBECHHO OLEHUTh NPUSHAK «KOHKYPEHMHO20 npe-
umywecmeay TIOCPEICTBOM PEHTHHIOBBIX OLCHOK.
Koppemsimonnas MaTemaTndeckast MOJEIb KOHKYPEH-
UM TIO3BOJISICT MOIYYUTD UHMESPAIbHbINL a0COIOM-
HbLIl NOKA3ameib KOHKYPEeHMHO20 nogedeHs CyObeKTa
X034MCTBOBAHUS.

[Mocnenneii pyHnameHTaIbHOM Guaocopckoit Ka-
TEropuei, JiexKaleid B OCHOBE OCMBICIICHUS Hay4HBIX
3HAHHUH O KOMKYpeHyuu SBISETCS «mamepusiy. B pam-
Kax JaHHOW (prtocopcKoi KaTeropuu CyIIHOCTh KOH-
KypeHLIMH PAcKpbIBaeTCA 4Yepe3 BBIACICHHE €€ CyO-
CTaHIIMH, KOTOPBIM BBICTYNAET HOKYNAMENb U Npo-
dasey IPU NHIVBUIYAILHOM aHATH3€ KOHKYPEHIINH, U
€0103 noKynameneu uiu npooaeyoe — MPU COBOKYII-
HOM aHaim3e KoHKypeHImi. ComepskaHne KOHKYpEH-
LU pacKpbIBaeTCsl uYepe3 BBHIJEICHUE €€ TUIIOBOM

CTPYKTYPBI.

KoHKkypeHTHOE TPenMyIecTBO U KOHKYPEHTOCTIOCOOHOCTb

PazButne 0OBEKTOB XO3sii-
IToxynarens — CTBYIOILIUX
PO/IaBell. KomkypeHmwst ____ p1o5enenme CyOBEKTOB XO-
Tumnonorus KOHKY- 3 CTBOBAHUS
peHuun

Crpemnenue (moseaenue), 60pp0y, CBOOOIY BBIOOPA, peaTbHOCTh (00CTOATEIh-
CTBa), MIPHUHIIUII, TPUYUHY, TPABUIIO, (YHKIIMOHAT, CIIOCO0, MOTPEOHOCTh, CO-
OBITHE, OpPraHU3aIlNIo, TIPOIIeCC, ABJICHUE, Pa3BUTHE, aIalITaITHs.

Puc. 1. Cywyynocmo «kOHKYypeHyuuy Kax 9KOHOMUHECKOU Kame2opuu.

B pesynbrare puiaocopcKoro 0CMbICIECHUS «KOH-
KypeHLMM», Kak omHOW n3 ¢opm «oOMeHay, cTaHo-
BUTCA BO3MOXKHBIM ITOCTPOCHUEC CUCTEMBI MMOHSTHHHO-
KaTerOpHaJIbHOTO  almapaTa TEOpUH KOHKYPECHIIMH
(puc. 1). Cucrema cocTouT U3 4eTsIpex O0mokos. Ilep-
BBIi OJIOK COJIEP)KUT COBOKYITHOCTD MPEAMETHBIX MO~
XOZIOB K aHAJIHN3y KOHKYPEHIINU U PACKPBIBACT €€ CYII-
HOCTh 4Yepe3 COBOKYIMHOCTh TIOHATHH nehuHAINH
IpEeJIMETHBIX 10X0/10B. Bropoii 650k comepkuT oc-

HOBHbIE NPOTHUBOPEUMS KOHKYPEHLUMH, 3TO «KOHKY-
PEHTHOE TPEUMYIIECTBO» H «KOHKYPEHTOCIIOCOO-
HOCTB», (hOpMUpYIOIIHE TIPECTABICHUS O TIOHATHHHO-
KaTeropualbHOM TPWJIOTUU TEOPUU KOHKYPEHLIMH.
Tperuii GJIOK COAEPKUT METOIOJOTHUECKYIO KOHIIETI-
LU0 MCCTIEIOBAHUS «KOHKYPEHITUMY» — MaTeMaThde-
CKH€ MOJIEJIH aHaJIi3a KOHKYpEHITNA. YeTBepThIi 610K
COJICP)KUT OCHOBHBIE CYOCTAHIINHU, B PAMKaX KOTOPBIX
pacKphIBaeTCs COACpKAHUE KOHKYPEHIIMH KaK COLU-
ATbHO-YKOHOMHYECKOTO M OOIIECTBEHHOI'O MPOLIECCa ’
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siBiteHns. Kaknpiii 13 OJIOKOB B TEOPUH KOHKYPECHIIHH
MMEET CBO€ THOCEOJOTHYeCKOoe Ha3zHavYeHHe, Tpeiyia-
ras K pacCCMOTPEHHIO U (POPMHUPOBAHUIO TCOPUU KOH-
KYpEHIINH Pa3IUIHBIE €€ TEOPETUICCKHE ACTICKTHL.
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THE OUTBOUND ASIAN TOURISTS AS A PERSPECTIVE MARKET FOR THE HOSPITALITY
INDUSTRY OF UKRAINE

Abstract. The article analyzes the outbound tourism market of China and India as priority target audiences
of consumers of European tourist product, in particular Ukrainian. The attention has been focused on the volume

of Chinese and Indian tourist flows to Ukraine.

The main characteristics of the outbound Indian tourism market have been highlighted and researched: the

second largest in the Asian region; rapid growth; the great expenditures of tourists who go to the European conti-
nent, priority to luxurious rest; significant differentiation of tourists based on social and material status; seasonality
of trips; priority of combined tours; propensity to shopping; peculiarities of travel behavior.

The peculiarities of the Chinese tourism market have been revealed: hyper volume; significant purchasing
power; steady growth rates; the priority of Asian destinations, but at the same time the emergence of interest in
the EU and Russia; organization, group character; seasonality; short-term travels; cluster (combined) trips; pre-
dominance of women tourists; prioritization of on-line booking of tours; peculiarities of travel behavior; the pre-
dominance of certain types of tourism; giving preference to national Chinese cuisine, etc.

These characteristics of the Indian and Chinese outbound tourism markets must be taken into account when
developing tourist products for the Indians and Chinese, and creating a strategy to increase tourist flows from Asia
for any destination and tourist site. The main differences between Chinese and Indian tourists have been presented.

The useful recommendations for tour operators who plan to work with Asian consumer of a national tourist

product have been formulated.

Key words: Asian tourism market, international tourism, tourism industry, E-Turizm, online travel, visa lib-

eralization.

Formulation of the problem. Today, tourists
from such countries as China and India are the most
wanted visitors in the world; in addition, they are form-
ing the global tourism trends for the coming years. This
is caused both by the large number of Asian outbound
tourism flows and by the high purchasing power of
these tourists.

The World Tourism Organization (UNWTO) has
predicted a 50 million outbound tourism inflow from
India by 2020. In addition, according to studies by an
international organization, the expenditures of out-
bound Indian tourists will be $28 billion in 2020.

At the same time, because of the successful re-
forms implementation, starting from 2010, China has
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become the second world economy and has signifi-
cantly increased its geo-economic impact. China has
become the world’s largest exporter, with exports of
$2.09 trillion in 2016 [1], a rapidly growing consumer
market and an international tourist flows donor country.
For other countries of the world, China has changed
from a source of cheap imports to the main source of
investments and outbound tourists.

Most countries of the world have instantly reacted
to the prospects of Asian tourist markets and began to
compete for Chinese and Indian outbound tourists. At
the same time, tourist flows from China and India to
Ukraine remain insignificant (do not exceed two doz-
ens of thousands of tourists). In addition, the complex-
ity is that Asian tourists are fundamentally different
from the European: from seasonality of trips to priority
types of travel. Therefore, in order to increase tourist
flows from China and India, it is necessary to conduct
professional and thorough research of the Asian out-
bound tourism market.

Analysis of recent research and publications.
The researches of the Asian tourist market, especially
China and India, are initiated today by the leading eco-
nomic organizations of the world. Internationally repu-
table organizations such as the World Economic Forum
[2], the United Nations World Tourism Organization
(UNWTO) [3] and the World Travel & Tourism Coun-
cil [4] annually publish analytical reports on the current
state and forecasts of the development of the global
tourism industry, where a compulsory and weighty sec-
tion is an analysis of the Asian tourist flows.

The purpose of the article. The main purpose is
to study the Asian tourism market (India and China) in
the context of developing and implementing of tourism
strategies of counties, which are oriented on these cus-
tomers, in particular, Ukraine. And also the definition
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Fig. 1. Dynamics of the outbound tourist flows from India to Ukraine [3]

Significant expenditures of outbound tourists. Ac-
cording to the UNWTO, in 2012 the country ranked
sixth in terms of international tourism expenditures
[3]. The total amount of Indian outbound tourists’ ex-
penditures (excluding transport expenditures) was $
12.3 billion, showing an increase of 50% in US dollars
and 70% in Indian Rupee (INR) compared to 2007. In

of the characteristics of Asian outbound tourists, which
must necessarily be taken into account when creating
target tourism products for the Chinese and Indians and
improving the strategy for the development of tourist
destinations and tourist facilities aimed at the reception
of tourists from Asia.

The main material of the research. China and
India have been the largest outbound tourist markets in
Asia for the last five years. People’s Republic of China
has become the largest donor of tourists in the world,
and the Chinese tourists spend more money than other
tourists from all over the world. The annual number of
tourists from both countries was almost 150 million
people in 2016. At the same time, no more than 30 thou-
sand tourists came to Ukraine, which is less than 0.02%
of the total outbound tourist flow [3].

Features of the Indian Travel Market:

Second place by volume in the Asian region. In
2016, the number of outbound Indian tourists reached
21.87 million, which allowed India to become one of
TOP-10 largest outbound tourism markets and the sec-
ond after China in the Asian region [5].

High growth rates. India has become one of the
fastest growing outbound tourism markets in the world.
Indian outbound tourist flows have increased ten times
over the past 15 years (only 1.94 million in 1991) and
continue to grow over the last five years. The depar-
tures from India increase with an annual average of
11% [5]. However, the number of Indian tourists trav-
eling to Ukraine remains small and the growth has been
unstable for the last five years. Thus, the number of
tourists from India has never exceeded 10 thousand
people and needs a substantial and systemic increase

(Fig. 1).
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2013, the expenditures were already $ 17 billion (40%
growth). According to the UNWTO estimates, Indian
outbound tourists are expected to spend $ 191 billion
by 2030 [5].

The average expenditures per person range from $
800 to $ 1,000 (although some studies estimate the cost
up to $ 1,700 per trip). The expenditures of Indians vary
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depending on tourist destination: they spend the most
on trips to the United States ($ 4,650 per person), Great
The priority of certain directions:

Other countries
3 366

Swizerland 265
Oman 300

Hong Kong 325
Sri-Lanka 357
Great Britain

Ind@desia 422
Malaysia 639

China 799

Britain ($ 1,570 per person), Canada (about $ 1,000 per
person) [3].

Saudi Arabia 1
619

Thailand 1 194

USA 1172

Kuwait 1 139

Singapore 1
097

Fig. 2. Countries most visited by Indian tourists in 2016 (thousands) [3]

Significant differentiation of tourists for social
and material status. Given the historical differentiation
and caste of the Indian population, such a distribution
is typical for outbound tourists. This is manifested in a
large difference in expenditures and behavior during
travel. However, as a rule, those Indian tourists who get
to the European continent and get a visa belong to the
richest strata of society. This factor must be taken into
account when creating a tourist product for the Indians.

Propensity to luxury. Indian tourists who belong
to the upper strata of society prefer luxury suites. This
is evident in the booking of hotels not lower than 4-5
stars, flying business and first class.

Seasonality of travels. The Indians plan non-busi-
ness trips, as a rule, during the period of national holi-
days and school holidays:

— April 15 — June: School holidays;

— October — November: (Dasara, Diwali, Hindu-
ism holidays): 30 days;

— December — January: (Christmas and New
Year holidays): 10 days.

The predominance of combined tours. Just like
Chinese, Indian tourists prefer the combination of sev-
eral countries during one trip. 20-30% of Indian visitors
to Europe choose one destination, while 70-80% visit
several destinations. The duration of travel varies and
depends on the destination and purpose of the trip.

A large proportion of the three airports in the de-
partures structure. Three airports in Mumbai, Delhi
and Cochin in 2016 together provided more than 51%
of all departures from India: 21.45%, 20.08% and
9.62% respectively [6]. This should be taken into ac-
count when developing a strategy to increase tourist

flows from India and to open direct aviation connec-
tions.

Priority of tourism types. The outbound Indian
travels are divided into three main categories by type of
tourism:

— business trips (MICE-industry sector);

— visits to the relatives;

— students (come to study).

According to the Ministry of Tourism of India
41% of business trips, 30% of friends and relatives vis-
its and 29% of weekend trips were done in 2012 [6].

The predominance of individual trips over groups.
Unlike the Chinese outbound travel market, Indians
seek to travel individually.

Mental characteristics of behavior. The Indian
tourist is predominantly inclined to use Vedic low-fat
food, avoiding beef. In addition, Indian tourists love to
combine shopping with any kind of travel. Solely for
shopping, the Indians go to the United States, Singa-
pore and Europe.

Chinese Outbound Travel Market

A report by the Chinese Tourism Agency (CTA)
has shown that in 2016, the number of outbound Chi-
nese tourists has reached 122 million people, thus
China ranks first among all countries-tourist markets in
the world. In addition, Chinese visitors spent 260 bil-
lion dollars (about 760 billion yuan) in foreign destina-
tions [7].

The countries for which Chinese tourists make up
the main segment of inbound tourists are Thailand, Ja-
pan, South Korea, Vietnam, Russia and the United
Kingdom. However, the interest of Chinese tourists and
investments is revealed by most European countries.
This is manifested in the following activities: creation
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of tourist navigation in Chinese; presence at Chinese
tourist exhibitions, in particular in Shanghai (China In-
ternational Travel Mart) [8] and Beijing (China Out-
bound Travel and Tourism Market, Beijing Interna-
tional Expo, etc.) [9]; Action plan under the «One Belt,
One Road» program.

As for the international destinations where Chi-
nese citizens travel the most, they are Asian countries
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like Hong Kong, Macao, Thailand, South Korea, Ma-
laysia, Maldives, Vietnam and the Philippines. For ex-
ample, only in Thailand in 2016 emigrated 8.77 million
Chinese, which is more by 45% than in the previous
year (Fig. 3). Comparing the changes in the tourist des-
tinations where the Chinese travels, with the 2013 data,
is the growth of the popularity of such exotic and cheap
destinations as Maldives and the Philippines due to ris-
ing Chinese incomes [7].
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Other countries 9 562

Hong Kong 40 303

Fig. 3. Popular destinations for travel by citizens of China in 2015
(thousand trips) [7]

Signs typical for the Chinese tourism market:

Hyper volume — today the Chinese outbound tour-
ists market is the largest in the world and in 2016 it is
122 million people and 109.8 billion dollars. According
to the forecasts of the Chinese Tourism Agency, by
2022, the number of Chinese outbound tourists will in-
crease more than double [7]. Moreover, according to
the Chinese President Xi Jinping at Davos Economic
Forum, more than 700 million Chinese will travel
abroad over the next five years [10].

Steady growth rates. China is one of the few coun-
tries in the world, where for the last twenty years there
has been a steady increase in outbound tourism flows.
If in 1992 the number of traveling abroad was 2.9 mil-
lion people, then by 2005 it was already 31 million, and
by 2017 — 122 million tourists. In the period 1992-1997,
the average annual growth of outbound tourism
amounted to 13.1%, in 1998-2000 — 17.1%, in 2001-
2005 — 24.9%. In particular, in 2016, this growth
amounted to 4.3% compared to the previous one (an in-

crease of 5 million tourists) [7]. These positive dynam-
ics can be explained by political and economic reasons.
On the one hand, the PRC government, represented by
China’s top leadership, granted permission for mass
tourism of Chinese tourist groups abroad, and intro-
duced a policy of popularizing Chinese culture in the
world. On the other hand, a number of countries have
liberalized the visa regime with the PRC (even unilat-
erally) in the struggle for the Chinese tourist markets.
This made it much easier for the Chinese citizens to
travel to these countries. In addition, the increase in
Chinese outbound tourism is influenced by the growth
of the welfare, purchasing power and socio-economic
status of the Chinese population in general. Thus, net
income per capita in China in 2016 amounted to $
3,469, which is 6.3% more than in the previous year (in
real purchasing power) [11].

Significant purchasing power of the Chinese. De-
spite the fact that in general one Chinese tourist spends
around $ 2,130 (calculated by the author based on data
on the number of outbound tourists and spent funds)
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while traveling, but due to the large number of tourists
and their sustainability — the total amount of expendi-
tures can be significant and stable revenue to the econ-
omy of tourist destinations.

Priority of Asian trends, but at the same time the
emergence of interest in the EU and Russia. The Chi-
nese tourists mostly choose to travel the Asia-Pacific
Region (APR), which is due to the following reasons:
close distance that corresponds to the concept of short
trips during the initial state; relatively low cost due to a
close fly; less threat of terrorist attacks compared to Eu-
ropean countries.

However, the number of Chinese people traveling
to Europe, the United States and Russia has increased
in recent years. The rating of the most visited museums
in the world by Chinese tourists (the Metropolitan, the
Louvre, the Vatican Museum, the British Museum, the
Uffizi Gallery, etc.) is an evidence of this trend. [7].

However, visiting European destinations is signifi-
cantly hampered by the necessity to obtain Schengen
visa. Thus, according to the ETOA (European Tourism
Association), 26% of Europe’s potential visitors cancel
their trips due to the difficulties in obtaining a visa [12].

When forming tourist products, it is very im-
portant to take into account the associations that Euro-
pean direction cause in the mind of the Chinese con-
sumer, and vice versa — China in the perception of a
European. Thus, the image of Europe for a potential
Chinese tourist is based on the following associations:
«travels» (92.04% of respondents), «visa» (4.49%),
«sport» (1.99%), «culture» (0.52 %). At the same time,
China is associated among the European consumers
with «business» (14.28%), «sport» (14.59%), «culture»
(12.06%), «population» (11.94%), «travel» (10.42%),
«education» (9.77%), «shopping» (4.90%), etc. (Table
1) [12].

Table 1
Analysis of associations of countries in potential tourists [12]
Characteristic The perc_eptior) of Europe The per_ception of China
in China in Europe

Business 0,17% 14,28%
Visa 4,49% 0,65%
Adults 0,15% 0,37%
Economics 0,16% 8,10%
Culture 0,52% 12,60%
People 0,15% 11,94%
Education 0,04% 9,77%
Travels 92,04% 10,42%
Nature 0,01% 0,82%
Sport 1,99% 14,59%
Society 0,04% 8,71%
Technologies 0,16% 2,85%
Shopping 0,05% 4,90%

Organized travels. More than 40% of Chinese out-
bound tourists go to travel with organized tourist
groups, which consist mainly of 20-30 people [13].

Reasons for organizing the Chinese outbound
tourism market:

— a collectivist way of thinking associated with
communist ideology;

— language barrier;

— lack of experience of traveling abroad;

— visa liberalization for Chinese tourist groups.

However, the number of individual tours is grow-
ing: over 70 million Chinese traveling abroad were rec-
orded in 2016.

Seasonality. The demand of Chinese tourism mar-
ket is directly dependent from official state holidays,
since there are no long 30-day vacations. Citizens have
a rest, planning tours during public holidays, which
take place in the following dates:

— February 7 — February 13 (Spring Festival,
Chinese New Year);

— October 1 — October 7 (Education Day of the
People’s Republic of China).

In addition, business travel are done mostly from
May to October, while family holiday take place from
July to August.

Short-term trips. This feature follows as a conse-
quence of the preceding paragraph, namely the bundle
of tours to the Chinese official public holidays. Since
these holidays are no longer than a week, tourist desti-
nations must create a tour product designed for a week.
As for the summer rest during the vacations, the Chi-
nese usually go on the shores of Thailand and other is-
lands of Southeast Asia, and even these trips rarely last
longer than 15 days.

Preference of online services for tours booking
and travel planning. The Chinese almost do not use
cash, conduct all payments through the electronic sys-
tem, linked to the WeChat social network (covering
more than 963 million users) [14]). According to
ETOA studies, 92% of Chinese Internet users visit their
social networks at least three times a week [12].

In addition, it is becoming increasingly popular to
use an online platform for travel bookins, including
booking of transport, hotels, restaurants and excur-
sions. In particular, 13% of Chinese Internet users order
tours online [12]. CTrip, one of the largest online book-
ing travel agency in the Asia-Pacific region, has more
than 30,000 employees. About 20 million Chinese used
the services of the company in 2016, which is almost
16% of international outbound flow [15].
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Cluster (Combined) Travel. As a rule, the Chinese
are trying to combine several countries during the trip.
The most common combinations are different countries
of the European Union, as well as Russia and Belarus.
On average, a Chinese tourist spends 1-3 nights in one
country. The desire of the Chinese tourist to see as
much as possible during one trip must be taken into ac-
count when creating a tourist-friendly product for the
Chinese.

Priority of certain types of tourism: business tour-
ism (MICE); introductive excursions (it should be
noted that in the context of this type the Chinese are
interested in red and industrial tourism), filming places;
wedding tourism and shopping tourism are now gaining
popularity. Although the Chinese still pay more atten-
tion to excursions than relaxation, ETOA predicts that
this ratio will soon change in favor of relaxation.

The prevalence of women tourists. Women pre-
dominated (56%) in the number of Chinese tourists in
2016. As for the age distribution, the largest number of
tourists traveling to Europe is the Chinese population
of 35-60 who have higher education, belong to the up-
per class and upper middle class, and therefore need a
high level of service [16].

Giving preference to national Chinese cuisine.
Experience of tour operators working with groups of
Chinese tourists shows that the Chinese are inclined to
eat at the Chinese restaurants while traveling. This in-

formation was confirmed by the research of the Asso-
ciation of Hospitality Industry of Ukraine conducted in
June 2017 in the form of a survey of Chinese tour op-
erators who took part in the trip to Ukraine. 87% of re-
spondents said that future tours for Chinese tourists
should be planned so that they could eat Chinese food
or adapted to Chinese national cuisine [17].

Features of the Chinese traveling culture:

— habit to take pictures (special photo-shootings
tours);

— the habit of drinking warm water constantly;

— atheism and lack of excessive curiosity about
religion, churches, sacred buildings;

— small number of tourists who speak English
(or any other European language);

— use of gadgets, online services and priority by
electronic payments;

— attraction to shopping,
items;

— security as one of the basic travel needs;

— avoiding the number «4», which means
«deathy in Chinese;

— desire to see as many tourist attractions as pos-
sible in one day.

Despite the similarity of the various Asian tourist
markets, there are some significant differences between
them that need to be taken into account when develop-
ing tourist products. Table 2 shows the main differ-
ences between Chinese and Indian tourists.

expensive luxury

Table 2

The main differences between Chinese and Indian tourists

CHINA

CUISINE

INDIA

Prefer Chinese cuisine. It is desirable that the restau-
rants have Chinese sticks, because not everyone cope
with a fork. Drink warm water during the day, so it is
important to have Kkettles in the room/places of tem-
porary accommodation (hotels, apartments)

Will not go if there is no Indian cuisine. There are
three main categories: vegans, non-vegans and Jains
(do not eat root crops).

They eat very spicy food.

GROUP SIZE

Usually travel in groups of 10-20 people

Usually travel with families or friends

TRANSPORT CONNECTION

Not afraid to travel by themselves, use public
transport, perfectly navigate in all sorts of online
booking systems

Travel with large groups, mostly wealthy men.
Therefore, public transport does not matter

GUIDES

Require Chinese speaking guides

English speaking

MAPS AND NAVIGATIONS

In Chinese

In English

SOURCES OF COMMUNICATION

Exhibitions, work-shops, WeChat, websites in Chi-
nese, fam-trips to Ukraine

Road-shows to the most popular Ukrainian destina-
tions, fam-trips

VISA SUPPORT

Prefer to obtain a visa upon arrival than getting visa in advance

Conclusions and recommendations. Based on a
thorough analysis of the Asian (Chinese and Indian)
tourist market, a number of recommendations were for-
mulated for subjects of tourism activity (including gov-
ernment officials) who plan to work with the Chinese
consumers of the national tourism product:

— visa liberalization in order to ease the entry of
Chinese and Indian tourists to the country;

— establishment of direct flights between
Ukraine and India and China: Delhi-Kyiv, Mumbai—
Kyiv; Shanghai—Kiev, Guangzhou-Kyiv, Hong Kong—
Kyiv, etc.;
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— creation of a targeted tourism product, based
on the dates of official holidays in China and India
(possible and desirable combination with other coun-
tries);

— the popularization of the tourist product cre-
ated in Chinese (for Chinese) and English (for Indians)
on the online travel websites, in particular CTrip, as
well as the WeChat social network;

— training of Chinese-speaking personnel for the
tourism industry (tour guides, hostesses, carriers, wait-
ers, etc.);

— conducting of fam-trips for leading Chinese
and Indian tour operators;

— encouragement of large companies Chinese
and Indian production to film, shoot movie clips and
video advertising in Ukraine;

— creation of navigation at tourist destinations in
Chinese, the issuance of booklets with tips for Chinese
and Indian tourists during a trip to Ukraine;

— establishment of the ability to receive pay-
ments from cards of the Chinese payment system
UniPay;

— implementation of the system of tax refunds
on purchases for foreign tourists («tax free»), which
would stimulate shopping tours to Ukraine;

— establishment of separate call centers for citi-
zens of the People’s Republic of China and India that
could provide operational information and assistance in
Chinese and English at 24/7.
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