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ARTICLE INFO ABSTRACT
Received: 12 November 2019 A complex of analytical studies of the stability of lateral rocks with a
Accepted: 19 January 2020 supple support, where the coal seam roof was a beam model, some
Published: 31 January 2020 laboratory experiments on samples made from optical and equivalent
materials, as well as some mine experiments were was carried out. As a
KEYWORDS result of the studies, it was found that the stability of lateral rocks with a
rockpressure, supple support of crushed rock depended on the compaction of the
crushing, backfill array on which the roof rocks were _bqsed. It was expgrlmentally
bending vibrations, proved that with external force, the coefficient of compaction of the
load response, backfill array changes according to the hyperbolic dependence, the
foil bearing, maximum values of which were determined as a result of compaction of
goaf stowing. the supple support consisting of heterogeneous fractions of the starting

material of a certain bulk density. The change in the stress-strain state of
the lateral rocks in the coal array with a roadway depended on the
bending stiffness of the stratified rock mass and the parameters of
flexible structures used to support the roadway. When supporting the
roadways with supple support structures, the convergence of the lateral
rocks on the contour of the stoop roadway was observed exponentially
until the support was completely compressed, while supporting the
roadways with coal pillars, the displacement of the rocks on the contour
of the roadway increased having linear dependence due to the destruction
of the pillar. The stability of the lateral rocks, which determines the
operational state of the excavation roadways, was ensured by the use of
supple supports or stowing the mined-out space, taking into account the
reasonable granulometric content of crushed rock, which ensured the
maximum values of the compaction coefficient of the backfill array
when the roof and coal seat got deformed.

Citation: lordanov I. V.,  Simonova Yu. l., Polozhy A.V.,  Podkopayev Ye.S.,  Skyrda A. Ye.,
Kayun A. P. (2020) A Comprehensive Study of the Stability of Lateral Rocks with a Supple Support. World
Science. 1(53), VVol.1. doi: 10.31435/rsglobal_ws/31012020/6889

Copyright: © 2020 lordanov I. V., Simonova Yu. ., Polozhy A. V., Podkopayev Ye. S., Skyrda A. Ye.,
Kayun A. P. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) or
licensor are credited and that the original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply with these terms.

Introduction. Mining steep coal seams of Donbas is characterized by a relatively low level of
technical and economic indicators. To a large extent, this is due to lack of reliable ways to ensure the
stability of lateral rocks and roadways. If we look at deep mines, the deeper a mine is, the more vivid such a
natural factor as a stratification of lateral rocks is, which leads to a deterioration in the stability of roadways.
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With traditional methods of controlling the rock pressure in the longwall by a complete
collapse or holding the roof on hogs and supporting roadways with wooden structures (a bunch of
posts) or coal pillars of a limited size, it is impossible to resist deformation of the disturbed rock in the
mine array. Therefore, the development of measures aimed at maintaining the stability of lateral rocks
while mining very deep steep coal seams will not only help to maintain the roadways in an operational
condition, but also increase the safety of miners.

Analysis of recent achievements and publications. The efficiency of mining steep coal
seams and the safety of mining operations largely depend on a method of controlling the roof in the
longwall. The study of the process of displacements and deformations of sedimentary rocks showed
[1, 2] that while mining coal seams in a disturbed rock, some peculiar zones of displacement are
observed, the size of which depend on the method used to control the roof in the longwall.

It is known [3,4] that a method of stowing the mined-out space is most favorable one for the
condition of lateral rocks in a mine array with roadways when the roof rocks along the entire length of the
lava (of a floor height), are supported by the stowing mass. The studies previously conducted in DonUGI
and DonNTU found that a backfill array prevents the development of intense cracking in the zone of the
roadways and creates zones of stable rocks behind the longwall [5, 6, 7]. When applying this method,
sudden lowering of the main roof is eliminated, which means that dynamic loads are minimized.

The experience shows that the loss of stability of any systems is one of the main causes of
many modern catastrophes and accidents, including in mining, which means, ceteris paribus, the
likelihood of natural hazards in deep mines will always be greater if there is no supple support in the
mined-out space, which is a stowing array [6, 7].

Research objectives. The research objectives are to determine the conditions for the stability
of lateral rocks with a supple support and its effect on the operational state of roadways while mining
steep coal seams.

Theoretical models. It is known [8, 9, 10] that when studying the rock pressure in roadways,
it is necessary to establish the nature of the limited state of roof rocks. Assessing the stability of the
lateral rocks in the coal array with roadways, one should take into account a certain state of the
geomechanical system, when a certain form of equilibrium is maintained in the bottomhole space of
the longwall and behind it, and the deformation of the lateral rocks does not affect the performance
conditions of the roadways.

According to the hypothesis of beams and articulated-block displacement of the stratified rock
stratum [4,10], we assume that the roof of the coal seam is deformed and collapses in the longwall like
a beam with supporting connections. Based on such a model, the roof of the mined coal seam is
studied as a beam with length of Ly (m), height h (m) and width b (m). The beam has a fixed
articulated support at point A, and a movable articulated support at point B, the distance between
which is a, (m). The section of the BC beam is a console, the length of which is Ik (m) (Fig. 1a, b).

The beam has a constant cross-section and bending stiffness. It is in equilibrium. Influenced
by the load, the system is deformed and some loads are observed. In one case, an evenly distributed
load g, (N / m) influences a limited zone of the beam (zone AB), and towards the end of the console,
i.e. point C some external force P (H) is applied (Fig. 1, a). In other case, a uniformly distributed load
g, (N / m), acts along the entire length of the beam (Fig. 1b). The calculations consider a statically
indeterminate system. For such systems, the method of forces is used [11,12,13,30].

Let us study a static problem of transverse bending of the beam.

In relation to the beams with pinching, it is recommended to use a hinge in the tab for the
formation of the main system [13]. We obtain a canonical equation of the force method as

Sy X, +4,, =0 (1)
and its coefficients
a
O, = —— 2
1= 3E 2
and
ga® qlfl
A, = — , 3
Y24 12 @)

where s, is a displacement from the action of a single force applied to the beam, m.
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Fig. 1. Calculation scheme for determining the stability of the coal seam roof (a, b) and the diagram of
bending moments on the compressed grain of the simulated beam (c, d): a, b) with an uniformly distributed
load g, (N / m) within the bottomhole space (section AB ) and the concentrated load P (N) at the end of the

console; ¢, d) with an uniformly distributed load g (N / m) along the entire length of the beam; h is the

thickness of the beam, (m); a - beam span, (m); l- console length, (m); Ly- beam length (m), RAX, RAY-
reaction in support A along the X and Y axes (N), RB- reaction of support B, (N)

When calculating the load coefficient Alp, we plot the diagram of bending moments because

2
of the load as two diagrams: a triangular one, from the reference moment %and a parabolic one

3
from the load g, whose area is equal to % .

From the canonical equation (1) we determine the moment on the left support (point A)

ga’ gl
X, =- - 4
! 8 4 @
In the case when a concentrated load is present on the edge of the console (Fig. 1, a), the
moment on the left support is

x, =3 (5)

and on the support B it is
Xy =Pl (6)
as it can be seen from the diagram of bending moments (Fig. 1c).
In relation to the left support, when an uniformly distributed load g, (N / m) acts on the entire

2
support of the beam and |, > a~2—\/; (Fig. 1b), X1 = 0, acts on the support B

2
X, =L, @
which is confirmed by the diagram depicted in Fig. 1d.
The analysis of the bending moment diagrams on the compressed fiber of the simulated beam
(Fig. 1 c, d) enables us to state that in all the cases there is a compression of the rocks of the immediate
roof over the roadway (section AB). That happens because the array gets different pressures from the
action of an uniformly distributed load g, (N / m), concentrated force P, (N) and a cantilever beam
(section BC) (Fig. 1 a, b, c, d).
It was experimentally determined that when the studied model was loaded on a limited area
with a uniformly distributed load g, (N / m), and a force P, (N) was applied to the edge of the console,
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the beam underwent a kink by the array (Fig. 1c). When a uniformly distributed load g, (N / m), acts
along the entire length of the beam, the moment on the left support is always zero. Replacing support
B with a flexible one will contribute to a lateral pressure in the bedding plane and the formation of a
stable arch above the roadway where compressive stresses are observed, the magnitude of which
depends on the load and the flexibility of the support B (Fig. 1 g).

It is known [14, 15, 16, 17, 29] that the natural frequency of beam vibrations in the system
under study is determined by the expression

1
- 8
P e (8)

where m is the mass of the beam, kg.
Using the method of forces [13], we determine the reaction at point B when P = 1. we derive a
canonical equation as

55 Xg +A,, =0, ©)
wherein
a3
Sy = : (10)
2 3El
and
a’(3l, +2a)
A, =———""Kk “7 11
zp 6EI ()
Taking into account the expressions (10) and (11), we have
3 2
a . a“(3l, +2a) —o (12)
3EI 6EI
and the value x _ is determined by the expression
3l, +2a
X =2k et (13)
° 2a

We determine the value s, using the Mohr integral and the Vereshchagin rule [13], according
to the expression

M, -M 12(41, +3a)
S, = | —=——dx=-+—--K . 14
n =] El 12EI (49
Knowing the value s, , you can determine the stiffness of the beam
1 12EI
Co=—F—=5—""""= (15)

® 5, 12(4l, +3a)
In this study, the stiffness of the geomechanical system Csys, (N /' m), should be determined
taking into account the stiffness of the support Cg,, , (N / m), i.e.

C:sys. = CB + Csup ' (16)
Then, the expression (8) is as

12EI
p= 2 . + Csup J (17)
mIZ(4l_+ 3a)

from which it can be concluded that with the stiffer the support is Csup , (N /' m), the stiffer the system

is, which means that the frequency of natural vibrations of the beam increases.
Figure 2 shows the graphs of the change in the frequency of natural vibrations of the beam p

(1 / s) from the lengths of the consoles |k (m), taking into account the rigidity of the supports. In all
cases, the length of the section AB, i.e. the parameter a, (m), is equal to a =5.0 m.
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Fig. 2. Graphs of the changes in the natural vibration frequency p (1 / s) of the beam depending on its
length LB, (m): 1- when leaning on a support whose rigidity is equal to S,y = SB; 2- when resting on a
support whose rigidity is Sqyp = 0.25SB; Ls = a + Iy, wherea=5m.

From Fig. 2 it is seen that with an increase in the lengths of the consoles, for the given
stiffness of the support, the frequency of natural vibrations decreases. It was determined that with a
rigid support, in the case when C.p. =Cas, the natural frequency of the beam decreases from p = 72.0

1/stop=36.01/s, with an increase in the length of the beam from L = 7 to L = 15 m (Fig.2,
dependence 1). With a compliant support C,,, = 0.25C, the rigidity of which is equal, the frequency

of natural oscillations in the system is reduced from p =52.0 1/stop =8.0 1/s (Fig. 2, dependence
2). It is obvious that in order to improve the stability of the roof, as well as to decrease the amount of
displacement of the lateral rocks under the action of a static load behind the longwall and mitigate the
effects of dynamic loads, especially with caving the main roof, it is advisable to use supple supports.
Experimental models. In order to assess the effect of the compliant support on the stability of
roof rocks of the coal seam under dynamic loads, the studies were carried out on models of equivalent
materials, when the roof rock was a beam with a length of L, = 0.6 m, a thickness of h =0.02 m and a
width of b = 0.04 m The beam mass corresponded to m, = 1.4 kg, the elastic module was E = 8800
MPa, and the density p = 2100 kg / m®. The beam was made of a sand-cement mixture, according to
the recommendations [19,20], and at point A had a rigid fixation. The free end of beam C rested on a
compliant crushed rock support The span of the beam AB was equal toa= O 2 m (F|g 3).

Fig. 3: Photo of a stand for studying the stability of a coal seam roof with a compliant support: 1- rigid
fixing of a beam support; 2- beam- direct roofing; 3- malleable crushed rock support; 4-coordinate grid:
Ly~ beam length, Ly, = 0.6 m; h - beam thickness h = 0.02 m; a - beam span a = 0.2 m.

When testing the models, all the force criteria were determined in accordance with [18, 21].

Granulometric composition of filling material from crushed rock for a supple support, its bulk
density pp.a. (kg / m®) and voidness M (%) were determined in accordance with [21]. The compaction
coefficient keomp Of the filling material was calculated as the ratio of the volume that the rock mass
occupied before its compaction to the volume that it occupied after the compaction.

8 M 1(53), Vol.1, January 2020 http://ws-conference.com/
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In order to determine the compaction coefficient, the starting material was used when the crushed
rock consisted of inhomogeneous fractions and the material dispersed into standard fractions. For testing,
some special steel cylinders were used according to [20], in which crushed rock was placed, placed
between plates on a press, after that it was compressed (Fig. 4a) and then it was removed (Fig. 4b).

Fig. 4. Photos of the experimental equipment for determining the compaction coefficient for the k;,., of

the crushed rock: a) a press for compression of a steel cylinder; b) a steel cylinder with a removable
bottom and a plunger: 1- steel cylinder; 2- plunger; 3 - removable bottom; 4- compacted crushed rock

Table 1. Granulometric composition of crushed rock

Fraction size, mm >5 5-4 4-3 3-2 2-1 1-0.1

Percentage, % 1 17 22 25 23 12

Table 2. Laboratory data after dispersion of crushed rock into fractions

No | Fraction size, mm | Bulk density pya. kg / m*® | Voidness M, % Compaction factor, Keomp
1. 5-4 1680 20 1.49
2. 4-3 1740 18 1.44
3. 3-2 1870 11 1.43
4, 2-1 1880 11 1.31
5. 1-0.1 1990 6 1.13
6. 5-0.1 1840 13 1.53

The laboratory data on the determination of the granulometric composition of crushed rock, its
bulk density pp.a (kg / m®), voidness M, (%) and compaction coefficient Keomp are presented in Tables 1
and 2. For each fraction size, there were 10 tests. Using the experimental data of Table 2, the
dependencies that reflected the change in the crushing rock compaction coefficient keomp Of a certain
bulk density pya., (kg / m®) (Fig. 5 a, b) were derived.

Figure 5a shows a linear relationship after processing the experimental data, which has a
coefficient of RZ = 0.59. Processing the same data using a polynomial dependence gives the coefficient
R? = 0.83 (Fig. 5b). Therefore, this enables us to state that the change in the compaction coefficient
Keomp Of crushed rock of different particle size distribution of a certain bulk density pv.d, (kg / m®) is
subject to the parabolic dependence shown in Fig. 5 b.

a)
Keomp 15 1
08
04
2 02
0
16 S 30 1850 0 2000 2050 175 1800 1850 100 1950 2000 2050
Pog Poa
kg/m3 Wma

Fig. 5. Graphs of changes in the compaction coefficient kcomp Of crushed rock of a certain bulk density
po., (kg / m®) for various approximations of experimental data: a) in the form of a linear relationship
(R?=0.59); b) in the form of a polynomial dependence (R? = 0.83); 1- fraction (4-5) mm; 2- (3-4)
mm; 3- (2-3) mm; 4- (1-2) mm; 5- (0.1-1) mm; 6- (0.1-5) mm
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WORLD SCIENCE ISSN 2413-1032

In order to determine the rigidity of the supple support, the deflection of the beam X, (m), was
established when a rock mass of m = 0.1 kg was dropped onto it from a height of h = 0.3 m and an
inelastic impact was recorded.

When testing models of displacement, the beams were recorded with a digital camera. With
photographic images and the pixel coordinates of the points, using the basic principles of
photogrammetry [23], the beam position in space was determined before and after the action of an
external force on it. The experimental data are presented in table.3. It should be noted that the
displacement of the beam X (m) recorded in the experiments corresponds to the equivalent static force
Peq (N), the value of which can be determined by the expression, as in [22]

Pa=S-D, (18)

where S = m -V is the magnitude of the shock pulse, kgm / s;

p= \/% - the frequency of natural vibrations of the beam in the studied system, 1/s.

Under the force of a load falling on a beam, the impact duration tqy () can be determined as in
[24], by the expression

T X
ty =— . —, 19
dur 2 g ( )
and the maximum compression AX, (m) of the compliant support, according to the expression [18]
m mZ 2 mZ
ax =Ted | Med | ogh (20)
C C c(m+mj;)

Table 3. Data from experimental studies to determine the rigidity of a supple support

L . The rigidity of the supple
No Fraction size, mm Beam displacements, x, m support, C, N/ m
1. 5-4 0.0026 5700
2. 4-3 0.0024 6100
3. 3-2 0.0023 6400
4. 2-1 0.0019 7700
5. 1-0.1 0.0015 9800
6. 5-0.1 0.0032 4600

Fig. 6 shows graphs of changes in the displacement of the beam AX (m), the duration of the
impact tqu(s), after the rock block weighing m = 0.1 kg from the height of h = 0.3 m onto the beam
that is equivalent to the static force Peq (N) corresponding to this displacement and compaction
coefficient kcomp Of crushed rock of a certain bulk density ppa., (kg / md).

It can be seen from the above dependences that with an increase in the bulk density of crushed
rock to ppa = 1820 (kg / m?), the beam displacements increase to a certain value which equals x =
0.0038 m, and then decrease (Fig. 6, dependence 1). The same regularity is observed in the analysis of
the dependence, reflecting the change in the duration of the impact tq.r (S) (Fig. 6, dependence 2). The
minimum value of the equivalent static force Peq (N), which equals Peq = 13.5 N, corresponds to the
maximum displacement of the beam with a bulk density that equals ppa = 1820 kg / m® and the
maximum value of the compaction coefficient kcomp = 1.53 (Fig. 6, dependence 3 and 4).

Fig. 7 shows graphs of the change in stiffness C, (N / m) of the supple support and its
maximum compression at a certain bulk density png, (kg / m?) of crushed rock, taking into account the
compaction coefficient Keomp.

It can be seen from the obtained dependences that the minimum stiffness of the supple
support, when C = 4700 N / m, corresponds to a bulk density which is equal to ppg = 1820 kg / m?
(Fig. 7, dependence 2).
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Fig. 6. Graphs of changes in beam displacement X, (m), impact duration tq.r (S), equivalent to the
static strength Peq. (N) and compaction coefficient Keomp of crushed rock of a certain bulk density pyv.d
(kg / m3): 1-X, (m); 2- tqur (m); 3- Peq, (N), 4 kcomp
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Fig. 7. Graphs of changes in the stiffness of supple support C, (N / m) and its maximum compression
AX, (m) after a load of mass m, (kg) falls on a beam at a certain bulk density of crushed rock pva (kg /
m3): 1-C, (N/m); 2- AX, (N/ m).

The use of the research results in solving the problem of the stability of local preparatory
roadways, when a roadway is located between the solid coal and the backfill array, which enables us
to justify the safety of the preparatory roadways while mining steep seams. We use the obtained
patterns in laboratory studies on optical models to assess the stress-strain state of the mine array,
taking into account the applied method of supporting the haul roadway.

The purpose of laboratory research was to determine the patterns of stress distribution around
the haul roadways with different methods of protection, when there is a decrease in negative rock
pressure in a mine array.

The theoretical foundations of modeling by photoelasticity are described in the works of a
number of researchers [25,26].
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For the experiments, optical models were made of igdantine (material composition: glycerin 30%,
gelatin 25%, and water 45%). Model dimensions: 300x300 mm, thickness 20 mm, geometric scale 1: 100.
The models which imitated a roadway stratum with different methods of support: pillars of coal, rolling
cogs from sleepers, or stowing a mined-out space. The similarity criteria, elastic and optical model
constants were determined in accordance with the methodology developed in the IHD named after
A.A. Skochinsky [25]. The study of the models was carried out on the polarization installation PPU-4, a
known method of matching colors and distribution bands of shear stresses [26]. A total of 16 models were
worked out. The stress distribution was studied in the vicinity of the haul roadway, passed through a coal
seam with a thickness of m = 1.0 m. The roadway was an arch one (height 2.5 m, width 2.5 m). The studies
were carried out on models with layers that were considered as the direct and main roof and soil of a coal
seam, the thickness of which corresponded to 2 m and 4 m, where m is the thickness of the developed
seam, m. The rigidity of the rolling cogs and the stowing mass corresponded to ¢cm = 35 N/ m, pillars of
coal - ¢, = 150 N / m. During the simulation, the method of controlling the roof by a complete caving was
imitated, when the haul roadway was supported by pillars of coal or by keeping it on cogs, when rolling
cogs from sleepers were used and complete filling of the mined space, when a wide entry strip from the
rock was located over the preparatory roadways.

The model was loaded according to the scheme in which the vertical load corresponded to a
depth of H = 1200m, and the horizontal load was created by repelling the side walls of the model. The
dip angle was o = 60°. Rolling cogs from sleepers, mounted over the roadway, had a contraction of up
to 50% and were modeled with foam rubber impregnated with paraffin. The filling of the mined space
from crushed rock, had a contraction of up to 30% and was modeled by foam rubber (taking into
account paraffin impregnation).

When analyzing the static field of shear stresses in a mine array, it was assumed that the bulk
stress state of the lateral rocks, as they move away from the mine contour, will change from a state
close to generalized tension to generalized compression in the depth of the array [27].

Fig. 8 a, b shows diagrams of models of the static field of tangential stresses in a coal array
while protecting the haul roadway by coal pillars of different sizes.

An analysis of the static stress field in the models indicates that when supporting the seam
haul roadway with coal pillars of height h = 4 m, we have the maximum stress concentration in the
lateral rocks and around the haul roadway (Fig. 8a). With an increase in the height of the solid pillar to
h =8 m, i.e. 2 times, the stress concentration is somewhat modified. This occurs as a result of an
increase in the area of contact between the pillar and the rocks of the roof and soil of the coal seam
(Fig. 8b). As the height of the pillar increases, the stress concentration moves to the depth of the array.
The use of the pillars of coal for supporting haul roadways is accompanied by their intensive forceful
impact from the roof and the coal seat. The study of model patterns of stress distribution around the
haul roadway when supporting with coal pillars of different sizes shows that in all cases the greatest
tangential stresses are concentrated near the production contour and at the upper pillar boundary, at the

bend of the roof rocks and coal seat of the mined seam.
TR TN

a) b)

Fig. 8 Model diagram of the static field of tangential stresses around the haul roadway when
supporting with coal pillars: a) pillar height h = 4 m; b) the height of the support pillar h =8 m; L is
the length of the roof area supported with a pillar, m

— - S -
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From the analysis of the models it can be concluded that the negative rock pressure around the
preparatory roadways are minimized when using compliant supports in the form of rolling cogs from

wooden sleepers or filling the mined space as support structures (Fig. 9 a, b).
a)

Fig. 9. Scheme of models of the static field of tangential stresses in a coal array with roadways a)
while supporting the haul roadway by rolling cogs from wooden sleepers; b) when supporting the
roadway by filling the mined space; L - length of the roof section supported by the support structure

When protecting section preparatory workings by rolling cogs from sleepers, which are placed
above the haul roadway, the concentration of stresses in the lateral rocks noticeably decreases
compared to support with coal pillars (Fig. 9a). This occurs due to the smooth deflection of the roof,
but on a limited contact area of the rolling cogs with the roof and the coal seat.

Figure 9b shows a diagram of the model of the static field of tangential stresses around the
haul roadway, with the method of controlling the roof in the longwall by filling the mined space.

Experimental data indicate that the use of filling the mined space for supporting the lateral
rocks reduces the stress concentration in the coal array around the haul roadway compared to
supporting with coal pillars. It is obvious that the placement of the filling mass along the entire length
of the mined space of the longwall (behind the longwall face), in the form of a compliant strip above
the roadway, provides a smooth deflection of the lateral rocks. Redistribution of stresses at the
boundary between the contact of the roof rocks and coal seat with the backfill array occurs due to an
increase in the area of the actual contact of the settling rocks with the support structure (Fig. 9 b).

It is assumed [28] that the change in the stress-strain state of the lateral rocks occurs due to the
modification of the stress concentration zones and depends on different sizes and the rigidity of the
support structures. The degree of influence of the stiffness of the pillars or pliable support structures
located above roadway is proposed to be estimated by the coefficient ki?, according to the expression

Rl
where ¢ - the rigidity of the security structures, N / m;
El - the bending stiffness of the rocks of the immediate roof, N - m2;
L - length of the roof section supported by support structures, m.

In relation to the studied models, we estimate the values of the coefficient k"

Fig. 10 shows graphs of the change in the coefficient kn* from the length of the roof section
supported by the support structure.

It can be seen from the above dependences (Fig. 10) that with an increase in the stiffness C (N
/ m) of the supports in the model and the length of the section L, (m), the coefficient kmt increases. It
was found that at C =35 N/ mand L = 0.1 m, the values are k," = 0.0018, and at C = 150 N/ m and
L = 0.1 m, the values are kn" = 0.01, which is 5.5 times higher. This means that a decrease in the
rigidity of the supports and an increase in their size can significantly reduce the stress-strain state of
the lateral rocks in the mine array and ensure their operational condition.

e N ki
1 e e i

(21)
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Fig. 10. Graphs of changes in the coefficient ky* in the model depending on the length of the section L,
m: 1 - rigidity of the support structure with c= 35 N / m; 2- rigidity of the support structure at c = 100
N / m; 3- rigidity of the security structure atc =150 N/ m

Mine experiment. In order to study the features of the rock pressure on the contour of the
haul roadway with different protection methods, some field observations of the displacement of the
lateral rocks were made in the conditions of the Tsentralnaya mine at the Toretskugol state mine while
mining I3 at a horizon of 1146 m.

At a specially equipped monitoring station, using the VNIMI tape measure, the displacement
of the lateral rocks on the contour of the roadway was determined while finding the convergence of
the benchmarks with respect to each other in the directions that are most characteristic for a steep fall.
The measurement error did not exceed = 2 mm. The layout of the benchmarks at the monitoring
station is shown in Fig. 11.

While making experimental observations, the displacement of control points located along the
contour of the roadway was determined along the roadway L, (m).

Fig. 11. Diagram of a monitoring station for determining the displacements of the lateral rocks on the
contour of the haul roadway of the seam I3 at the horizon of 1146 m of the Central mine: 1,2,3,4-
benchmarks; 1-3, 1-4, 2-3, 2-4 — convergence of benchmarks 1.2 in the direction of benchmarks 3.4.

14 M 1(53), Vol.1, January 2020 http://ws-conference.com/


http://ws-conference.com/

WORLD SCIENCE ISSN 2413-1032

The experiments in the conditions of the Tsentralnaya mine were carried out in the haul roadway
of the seam I3at a site with a length of | = 55 m when it was supported by hogs and at a site with a length of
| = 78 m when coal pillars were used. The cross-sectional area of the roadway is S = 8.5 m?, the distance
between the frames of the AP-3 roof support with a wooden puff is 0.8 m. The roadway was mined by
drilling and blasting operations. The speed of mining vq = 18m / month. The speed of extraction. = 12m /
month. The size of the coal pillars was hp = 8m, I, = 5m, where h;, is the height, m; I,- length, m.

The thickness of the coal seam I3 in the conditions of the mine "Central” m = 1.17 m, the
angle of incidence of the seam a = 59°. A clay shale of medium stability with a thickness of up to m =
4.0 m lies in the immediate roof. The main roof was represented by sand shale with a thickness of up
to m = 7 m. A clay shale with a thickness of up to m = 15 m lies in the coal seat. The lead of the
roadway was L =100 m.

Processing of experimental data on rock displacement is presented in the form of
dependencies shown in Fig. 12a, b. According to the results of measurements of the convergence of
the benchmarks in the mine, it was found that the maximum displacements, when supporting the
roadway with bunches of hogs, are marked at a distance | = 55m behind the longwall, in the directions
1-4 and 1-3, when U1-4 = 350mm, U1-3 = 290mm (Fig. 12a). When supporting the roadway with coal
pillars, the convergence of the benchmarks in these directions were, respectively, U1-4 = 440mm, and
U1-3 = 320mm, at a distance | = 75m behind the longwall (Fig. 12b).
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Fig. 12. Graph of measurements of rock displacements U, (mm) on the contour of the haul roadway of the
seam |5 along its length |, (m): a) when supported by bunches of hogs; b) when supporting with coal pillars.

When conducting experimental studies, it was found that the greatest convergence of
benchmarks took place from the side of the seam roof, as a result of which the arch support was
deformed, and therefore, the cross-sectional area of the roadway was reduced. It is characteristic that
the rock displacements from the side of the hanging side, in all cases, were represented by a layered
bending of the roof. The clay shale lying in the rocks of the immediate roof got broken by a series of
cracks, as a result of which there was a rock fall into the roadway. While supporting the preparatory
roadway with wooden structures, behind the mark | = 50m behind the longwall, the displacements of
the lateral rocks are almost eliminated and stabilized. In the case of supporting the roadway with coal
pillars, such a pattern was not seen.

Thus, as a result of theoretical and experimental studies of the stability of lateral rocks with a
supple support, its influence on the operational state of roadways was determined. It was proved that
while mining edge coal seams, the stability of the roof rocks within the bottomhole space and behind it
depends on the parameters of the support and the magnitude of its compliance. Due to the increase in
the flexibility of the supports, the stiffness of the geomechanical system decreases, when, as a result of
the limited deflection of the coal seam roof, a stable arch was formed over the haul roadway, and the
action of compressive stresses was observed in the bedding plane.
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It was recorded that under the impact of falling rock on the roof of a coal seam, its stability
depended on the magnitude of the external force, the dynamic stiffness of the compliant support and
the compaction coefficient of the backfill array, on which the rocks of the hanging side were based.

It was established that the stability of roofing rocks in the simulated geomechanical system
was ensured when the emptiness of the backfill array is M = (7-20)%, consisting of heterogeneous
fractions of crushed rock, when the compaction coefficient increases to maximum values
(Keomp = 1.53) with a simultaneous increase in bulk density. At the maximum value of the compaction
coefficient of the backfill array, the maximum compression of the compliant support occurred.

When using the tabs of the worked-out space, when a uniformly distributed load acts along the
entire length of the worked-out part of the longwall, a smooth deflection of the lateral rocks and a
minimum concentration of stress at the interface between the roof and the coal seat and the backfill
array were ensured (when compared with the support of roadways by coal pillars of limited size). The
stress-strain state of the lateral rocks in the coal array was determined by the geometric dimensions of
the support structure and its rigidity.

The experimental studies in mine conditions indicate that displacements of the lateral rocks on the
contour of the haul roadway when supported by compliant supports appeared until the compliant support
was completely compressed (below | = 50 m) and stabilized behind the longwall. When supporting an
extraction gallery by coal pillars of limited sizes, the convergence of the lateral rocks on the excavation
contour behind the longwall (behind the mark I> 30 m) continued due to the destruction of the pillar.

Output. The stability of the lateral rocks and the operational condition of the local preparatory
roadways while mining edge coal seams can be ensured by the presence of compliant supports located
above the roadway or by stowing the mined-out space during the extraction, when the crushed rock
fractions that are not uniform in size provide the maximum values of the compaction coefficient of the
backfill array, which holds the roof rocks of the mined coal seam.
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Introduction. Waves on the slopes of landscapes transport changes of the hydraulic and
hydrological parameters of the flow (decreasing or increasing the flow rate, velocity, depth) both
continuously and stepwise. One-dimensional continuous waves belong to the first type of waves,
dynamic waves to the second type. Continuous wave on slopes are formed during heavy rain,
especially during precipitation with variable intensity. The waves that arise in this case are often
characterized by considerable amplitude, which increases both the erosive and transport ability of solid
particles in the flow. These circumstances are often not taken into account when assessing the eroding
flow rate, which affects the rate of soil erosion [1, 2, 3].

The paper is dedicated to the problem of the influence of waves in shallow-water sloping
flows on the intensity of soil erosion that has not been considered earlier.

The aim of this paper is to study the stability of one-dimensional continuous waves on the free
surface sloping runoff, both at constant and variable flow rate along the path, taking into account the
unsteady flow process and the shape of the free surface in various planes.

Research results. In the articles [4, 5], one-dimensional continuous wave velocity calculated
under the condition of continuity of water as a variable and a constant flow rate along a path, passing
through the control volume of water, and moving at a velocity V},. The stability of waves on the free
surface of sloping runoff is analyzed. At the uniform mode of velocity V, the velocity of a continuous
wave 1, is one and a half times greater than the average flow velocity over a cross section. The
minimum depth of the sloping runoff H, at which the occurrence of waves on a free flow surface is:

@)

where: n - roughness factor of the slope;
i - slope of the flat surface;
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y = 1,5v/n - Exponent, when H < 1m.

Continuous waves will have appropriate values of the depth and besides each wave will spread
with its velocity in accordance with the equation:

Yy =32 )

where: g - flow rate per unit of slope width.

If, at the initial moment of runoff formation t = 0 at X = 0, then from this moment the waves
will start spread appropriate to all values of H. According to the equation (2), at further flow
movement, waves with high values of H will be transported faster. After a certain period of time t, the

wave will pass a distance:
X =V,t. 3)

Surface slope runoff

t

Fig. 1. Sloping runoff - a) the profile of the runoff surface after the expiration of the time ¢;
b) the position of the waves to the plane HOt.

When the flow runs down to the plane with a constant flow rate of depth H; and the flow rate
instantaneously reducing towards a new value, which is corresponding to a stationary flow of depth
Ho, then from point x = 0 will propagate waves, now they will correspond to the values H, enclosed
within H; and H, (Figure 1). The initial stepwise disturbance will be distributed along the slope in the
form shown on Figure 2.

H

Value of H, enclosed
between H; and H>

Fig. 2. Free surface of runoff after an instant decrease of flow rate - a) surface profile after the
expiration of the time t; b) the position of the waves to the plane HOt.

The two previous examples show how the movement of continuous waves makes it possible to
carry "final conditions" along the flow. This mechanism is common. If continuous waves are not
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distributed in this way, then the final conditions can not have any effect. The boundary conditions are
reached when the continuous waves are stopped, which in the case of elastic waves is analogous to
locking, when the Mach number reaches unity.

Consider the case of flow movement with variable water flow along the path, then:

]
ndx +Q = (Q +9Q) + 5 dx, (4)
where: g, - increase of flow rate on a sloping section with length dx.

Transforming the equation (4), we obtain the equation of continuity for the flow with a
variable flow rate along the way [3, 4, 5]:
2 Y22 = gy (5)
It is not difficult to see that the left-hand side of equation (5) expresses the total time
derivative of t from the w plane for the coordinate system (in the one-dimensional treatment) moving
with the velocity Vy in the direction of the OX axis.
For g, = 0, we are dealing with a flow with a constant flow rate along the path, as discussed
above.
Consider the following case:
(Z—I: = q',, = const. (6)
Then for a plane flow we will obtain:
H—Hy=q",(t—to), ()
where: 0 - index, which indicates the initial condition;
q'y, - flow rate of the connected flow per unit length and per unit width of the slope (q',, — it
has the dimension of velocity).
Taking into account that the wave velocity for a plane flow is expressed by the following
equation:

d
Ky =22, (8)
and for this case the equation can be written in the following form [1]:
%y =55 = 1L5CVIHOS, ©)

where: C - Chezy coefficient.
Then, according to equations (6) and (9), we may obtain:
dH/dt _dH _ _ a'n 10)
dx /dt  dx  1,5CViHOS® (
After integration of equation (10), taking into account the boundary conditions and simple
transformations, we will obtain:

T R )
H= \/HO + (11)

Dependence (11) describes the trajectory of the waves surface on the plane HOX.

Movement instability in Newtonian liquids arises when the velocity of continuous one-
dimensional waves 1}, exceeds the velocity of dynamic waves C; propagating along the surface of the
runoff, i.e.:

V,>V+C. (12)

When the flow moves with a variable flow rate along the path, from equation (12) we will
obtain the inequality [6, 7, 8, 9, 10]:

15> 1+, (13)

Equation (13) indicates the loss of stability of the initial motion and arise of long continuous
waves on the free surface of the sloping flow.

These equations can describe two types of waves: the first - when the waves are formed at the
initial moment at t, = 0 from the initial alignment, i.e. for x = 0, then from (11) we will obtain:

1'5/ 15 | dnX
H = HO + C_\/i . (14)

Eliminating H from (7) and (14), we obtain the equation of the wave distribution line in the

t0x plane as a function of the initial parameters:
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' , n(x=xo)
[Ho + an(t — to)]"* = Hy”® + 12 (15)

On the other hand, excluding the initial depth H, from (7) and (14), we define H in the
function x at a given time, i.e. surface profile:

' n(x=Xo)
HY = [H = qp(t — to)]"® + e (16)

The conditions of this problem are satisfied by two types of waves: waves starting at the
instant t, = 0 from the point x, = 0 for all values of H and waves starting at the subsequent moments
from the point x = 0 at the value Hy = 0.

For the second type of waves, from (7) - (16) we have:

15 _ 15, dn(x=xo)
HYS = Hy” + 2o (17)
The wave distribution lines to the x0t plane are described by the following equation:
’ 1,5 qnx
(Ho + Qnt)l's =Hy” + 1scvi’ (18)
and the surface profile by the equation:
1,5 _ 115 AnX
HYS = (H - qu)™* + o= 19)

For the second type of waves, the distribution lines and the surface profile coincide and are
described by a single equation:

1,5 — CI;LX
H 1,5CVi’ (20)

which is the equation of the runoff profile in the final steady state.
In the plane HOt, the distribution lines are parallel to each other (Figure 3) and from equation
(15) it follows:

t=1t, +———-. (1)

equation (17)
equation (260)
equation (19)

equation (22)

equation (18)

/
/ // "
Fig. 3. Unsteady flow process at g,, (uniform inflow): a) surface profile of the runoff and wave
distribution line; b) wave distribution lines.

Conclusions. According to the obtained equations, it is possible to predict the appearance of a
wave on the free surface of the sloping runoff (both at constant and variable flow along the path), to
estimate the magnitude of the wave velocity and the shape of the free flow surface in different planes
(HOX, t0X).
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IMocTtanoBka mpodieMu. 3HA4YEeHHS TapaMeTpiB PyXy CHapsily B TOBITpI 3aJIeXHUTh BiJ
JeTepMiHOBaHMX (opMH 1 Mach cHapsigy, TYCTHHM 1 TEMIIEpaTypd IOBITPs, arMOC(EpPHOro THCKY,
JiepyBallii) Ta HeJleTepMiHOBaHHUX (JIyJIbHOI IIBHJIKOCTI, BEJIMYMHH 1 HANPSMKY IIBUIIKOCTI BITPY) (haKTOpiB.
OpHi€r0 3 OCHOBHUX CHJI, SIKa CYTTEBO BIUIMBAE Ha JUHAMIKY PyXy CHapsyly B IOBITpI, € CHja J000BOr0O
oropy MOBiTpsl. 3Ha4deHHs KoediieHTy GOpMH CHapsilLy Ta €TaIOHHOI (YHKLIi JJOOOBOTO OMOpY MOBITpS
BU3HAYAIOTh BHKOPHUCTOBYIOUM PE3YJIbTAaTH EKCIEPHUMEHTAIBHUX JOCIIKeHb. BeIMYuMHH IMOMpaBoK,
00yMOBJICHI HECTaHIAPTHUMH YMOBaMH CTPUILOHM Ta HABEJCHI B TAOJHIIX CTPLILO, BU3HAYEH] PO3KIIAIOM B
CTETICHeBUH Pl PyHKIIOHATBHOT 3aJI€KHOCTI JATTBHOCTI JIETy CHapsiAy BiJl IIOYAaTKOBOI IIBUAKOCTI CHAPSAY,
KyTa NPHULUTIOBaHH Ta OaimicTuyHoro koegiumieHty. OCKIIBKM 10 yBard OepyThCsl JIMLIE HEpIli WIeHH
PO3KIIaLy, TO peKOMEHalll CTPUIbOH, sIKi MPUBEJACHI B TaOMMIX CTPUILO, HE 3aBKIM 3aJI0BOJIBHAIOTH
MPAKTUKY iX BUKOpUcTaHHs. OTxe, € motpeda, Ha OCHOBI HOEAHAHHS SKCIIEPUMEHTAIBHUX Ta TEOPETUIHHX
JOCTiKEHb, pPO3pOOUTH MaTeMaTHIHHI arapaT CKepOBaHHH Ha MOKpPAIIEHHS TOYHOCTI CTPLIBOH.

AHaJi3 oCTaHHIX J0CTixxKeHb i myOJikaiii. OCHOBH TEOPETHYHUX JAOCIIIHKEHDb 30BHIITHBOT
OalTiCTHKK KyIlb Ta CHApAIIB BUKIIAIEHI, HaIpUKIam, B poborax [1-3]. ¥V HuX Ta HayKOBUX CTATTAX [4-
9] cuna 1060BOTO OMOPY MOBITPS OMUCYETHCS 3ATICKHICTIO
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2 42
R:—pv zd® iCy v ,
2 4 A

ne R — cuma noGoBoro omopy moBiTps, V — MBHAKICTH CHapsiay, £ — TyCTHHA MOBIiTps, Vg —
HIBUIKICTH 3BYKY B MOBIiTpi, 0 — KanmiOp cHapsana, | — koediuieHT popmu cHapsiaa, cx(— — eTaJIOHHA
a

¢yuKIis modoBoro omopy. Y crarti [10] mocmimkyeTbes 30BHIMIHS OamicTHKa KyJi, BUMYMIEHOI i3
CBJ. VY Hiil BiAMOBWINCH BiJl 3aCTOCYBaHHS E€TAJIOHHWX (YHKIH JOOOBOTO OMOpY Ha KOPHUCTH
iHAMBiAyanbHOl (yHKIIT 1T000BOrO ONOPY MOBITPS UIA KyJli BUIYILIEHOI 3 1i€i 30poi.

@®opMyJII0BAaHHA METH cTaTTi. ba3yrounce TiTbKH HAa aHATITHYHUX METOAAX MPOoOIeMaTHIHO
BU3HAYNTH (PYHKIIOHATBHY 3aJI€)KHICTh BEJTMYWHU CHITH JIOOOBOTO OIOPY MOBITPSI PyXOBi CHApSAY Bif
JETePMiHOBaHUX Ta HEJETEPMiHOBaHUX (PAKTOPiB. Y CTATTi MPOMOHYETHCS MaTeMaTHYHAa MOAECIb il
BU3HAUEHHs, sika 0a3yeTbcs Ha pPO3B’sA3yBaHHI OOEpHEHOi 3aJadi AWHAMIKK 3 BHKOPHUCTaHHSIM
TEOPETHYHUX Ta EKCHePUMEHTAFHUX JOCIikeHb. Ha OCHOBI BCcTaHOBIEHOI (hYHKI[IOHATHHOL
3aJIeKHOCTI BU3HAYAIOTHCS BEIMYMHU MMOMPABOK OOYMOBICHMX HECTAaHAAPTHHUMH YMOBaMHU CTPLIBON
Ta MOPIBHIOIOTHCS 3 TAOTMYHUMU 3HAYCHHSIMH.

Buxnan ocHOBHOro Matepiasy. 3riTHO pe3yibTaTiB eKCIIePUMEHTATBHUX TOCHIKEHb BEIMINHA
cHI JT0OOBOTO OTIOPY TOBITPS PYXOBi Tijla MPOMOPIIOHATFHA HOTO MIBUAKOCTI B MEBHIN CTETIEH] 1 BOHA
HE00OB’s13k0BO JpyTa. KpiM TOro, BelMuiHa CUITi I0OOBOTO ONOPY HOBITPSI CYTTEBOIO 3aJICKUTH BiJl TOTO
YY MIBUJIKICTH PYXY TijIa € HAJI3BYKOBOIO, UM — N03BYKOBOM. [linkanmiGepuuii cHapsin BM1, Bumnymenuii 3
MPOTUTAHKOBOI rapmatu T-12, mounHae pyxaTuch 3 HaA3BYKOBOIO IIBHAKICTIO 1 B TaONHIAX CTPLIHO
BKa3aHi pe3yJIbTaTH eKCIEPUMEHTAIBHIX IOCIIKEHb MPH IUX IBUAKOCTIX.

[IponoHyeThcs QyHKIIOHATBHY 3aJIEKHICTh BETMYMHH CHIIH JIOOOBOTO OIOPY MOBITPS PyXOBi
CHapsIy ONHCYBaTH (HOPMYIIOI0

B
R(t)=cx‘Pa'sx'(V(t))2+y' Vv_(t) ; 1)
S

e Cy — KoedillieHT, sIKUH BpaxoBye aepoOAWHAMIYHICTh (OPMHU KyJi Ta TPOMOPIIHHOCTI, L —
TYyCTHHA TOBITPS; Sy — MaKCHMajJbHAa IUIONIA IIONEPEYHOTro Mepepily CHapsay IUIOMIMHOO
HEPIEHANKYIISIPHOIO JI0 HAMPSAMKY Horo mBuakocti; V(t) — mBuaKicTs cHapsiLy B AOBIIBHUNA MOMEHT
yacy; Vg — IIBHAKICTH 3BYKYy B MoOBiTpi; 7 1 S — Kkoedili€HTH, BEIMYMHHU SIKUX BH3HAYAIOTh
BUKOPHUCTOBYIOUH PE3YJIbTaTH €KCIIEPUMEHTATBHHUX JJOCIPKEHb.

BupimansHuii BIUTHB Ha AWHAMIKY PYXY CHapsiay B MOBITpi Bifirparots Horo Bara P Ta cuna

nobosoro onopy noBitTps R . BuBom cun Marnyca, Kopiosica ta migiimansHO0 17151 cHapsity BM 1
MOYKHA 3HEXTYBATH.
Ha ocHOBI ipyroro 3akoHy JHHAMIKH 3aIHIIETHCS PIBHAHHS

ma=P+R, 2)
Je M —wmacai d — NPUIIBUALICHHS CHAPSIY.
Bubupaemo mouatok cucremu koopaunar OXZ B Touini BWIbOTY CHapsay. Bice OX
po3mMinyemo B miomuHi 36poi, a Bick OZ — ckepoByeMO BEPTHKAIBHO BrOPY.
[IpoexTytoun piBHsAHHS (2) Ha OCi KOOpAMHAT 1 BpaxoByouH (1), oTpumaemo

B
M=ty pas VO 10| aose, ©)

B
M=ty pa s (V(0)7| S | sine, 4)

S

ne g=981 % , — TIPUCKOPEHHS BiILHOTO MaliHHA TiNa, & — KyT HaXWJTy BEKTOpa IMBMAKOCTI KyJIi 10
c

TOPU30HTY B IOBUIBHUN MOMEHT 4acy.
BpaxoBytouu, 1110

cos 9=\\//—X, sinez\% L Vi (D)=X() , V, (t)=2(t) i V(t)=y(x®))>+(z(t))? , (5)
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3anexHocTi (3) i (4) HaOyayTh BUTTISLY

mx': CXpa SX X(X2+ZZ)O‘5(1+7+ﬁ) , (6)
v.E
S
j 5(L
m'z':_mg——cxpf"/;c'xz(>'<2+z'2)O Lerep) ©)
\

S
[TouyaTkoBi yMOBH 47151 cUCTEMH IU(epeHIiaIbHUX PIBHSIHb HACTYITHI:
x(0)=0, %(0)=Vycosa , 2(0)=0,i 2(0)=Vysina , (8)
Je Vo — [I04aTKoBa MBUAKICTb CHAPAAY, & — KYT IIPUITIOBAHHSL.

Ilix vac mpoBeneHHs EKCIEPUMEHTAJIbHUX MAOCHIIKEHb Ta iX ONpalOBaHHSI OTPUMAHO
YHCIIOBI 3HAUEHHS: ¢ — KyTa NPUIUTIOBAHHS; t, — TPUBAJOCTI JeTy CHapsany; X(ty) — KOOpAWHATH
TOYKU OOHYJIHHS TpaekTopii; 6, — Kyra manuinus; V(i) — KiHneBoi mBHAKocTi cHapsgy 1 H —
MaKCHMAaJIbHOT BUCOTH TPAEKTOPII.

Otxe, oOepHEHA 3a7aya JUHAMIKHM MOJISTae Y BU3HAYCHHI 3HAYCHb CTAUX BEJUYUH Cy , 7 1
S, SIKi TIpH pO3B’sI3yBaHHI cUcTeMHU TudepeHIianbHuX piBHIHD (6) 1 (7) 3 moyaTkoBUMHU yMoBaMU (8)

3a0e3nevyyBany O He3HAUYHY PO301KHICTh MiXK TEOPETUUHUMH Ta €KCIIEPUMEHTATBHUMHE Pe3yIbTaTaMH.
Ix 3HaueHHs BHW3HAYaNM BUKOPUCTOBYIOUM METOJ TOCIHiZOBHUX HaOMMKEHb Ta oTpuManu Cy,=0,3,

y=-0,003 i B=—0,352.

Ilpu 3xificHeHHi oOuMCIIeHs Opaauch 3HA4YeHHs: Maca cHapsgy M=3,38 ke, mouyatkoBa
mBuakicts Vo =1575 f% , IUIOIIA TIONEPEYHOro mepepisy cHapsmy Sy =7-0,021 22, TeMIepaTrypa
noBitps {5 =15¢C , arMocepHuii Tuck P=750 mm  pm.  cm.,rycTHHA HOBITPsI p, =1,20937 K7 3

M

Tabnuus 1. 3HaueHHS TEOPETUYHUX 1 EKCIIEPUMEHTANBHUX KIHEMAaTHYHHUX TMapaMeTpiB pyxy
caapsay BM1, Bumnytenoro 3 T-12 (MT-12)

@, t.C O X(ty ), X(ty ), 2(ty ), V(ty), H,
2pao. x8. cex 2pao. xé. cex u ulc mlc mlc M
0 00 41 0,0638 |0 00 41 99,90 1561,67 | -0,31 1561,67 | 0,005
(0,063) | (0 00) (100) (1561) (0,0)
0 02 47 0,2585 |0 02 51 400,24 1522,11 | -1,26 1522,12 | 0,082
(0,258) | (0 02) (400) (1521) 0,1)
0 04 57 0,4577 |0 05 09 699,55 1483,32 | 2,22 1483,33 | 0,257
(0,458) | (0 05) (700) (1482) 0,3)
0 07 12 0,6628 |0 07 38 999,83 144506 | -3,21 1445,06 | 0,539
(0,664) | (0 07) (1000) (1444) (0,5)
0 09 32 0,8735 |0 10 16 1300,31 | 1407,41 |-4,21 1407,41 | 0,936
(0,873) | (0 10) (1300) (1407) 0,9)
0 11 57 1,0898 | 0 13 07 1600,70 | 1370,41 |-5,23 1370,42 | 1,457
(1,089) | (0 13) (1600) (1371) (1,5)
0 14 27 1,3115 | 0 16 08 1900,47 | 1334,12 | 6,26 1334,14 | 2,110
(1,311) | (0 16) (1900) (1336) (2,1)
0 17 02 15384 |0 19 22 2199,12 | 1298,60 |-7,32 1298,62 | 2,903
(1,538) | (0 19) (2200) (1302) (2,9)
0 19 43 1,7718 | 0 22 50 2498,11 | 1263,66 |-8,39 1263,69 | 3,852
(1,771) | (0 22) (2500) (1269) (3,8)
022 30 2,0116 |0 26 32 2797,00 | 1229,35 |-9,49 1229,39 | 4,966
(2,011) | (0 26) (2800) (1237) (5,0)
024 25 2,1754 |0 29 09 2996,52 | 1206,79 |-10,23 | 1206,83 | 5,808
(2,174) | (0 29) (3000) (1215) (5,8)
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VY tabmumi 1 B Ay)KKax BKa3aHi BEJTUYMHH HapaMmeTpiB, sIKi BU3HAYEHHI €KCIEPUMEHTaIbHO
a0 TeopetnyHo Ta npuseneHi B [11]. X(t,) i Z(ty) — mpoeKIii MBUIKOCTI CHAPsAY HA BiIMOBIIHI OCI
KOOpIMHAT B MOMEHT OOHYJiHHSI TPAEKTOPIi pyXy CHapsdy.

[lopiBHIOIOYM OTpUMAaHi TEOPETHYHI 3HAYCHHS KiHEMAaTHMYHHUX IapaMeTpiB pyxXy CHapsny,
npuBeneHi B Tabmmii 1, 3 pe3ympraTramMu B TaOmmisx cTpins0 [11], MOXHa CTBEpAKyBaTH, IO
PO301KHICTh MK HUIMH € MEHITIOIO OJHOTO BiJCOTKA.

BnuimB Temnepatypu moBiTps Ha pyx cHapsiny. OCKiNbKH TPaekToOpis pyxy cHapsay bM1
BUIYIIEHOTO 3 MpoTuTaHkoBoi rapmatd T-12 (MT-12) momora, To BBaXKaeThes, IO TeMIIEpaTypa
TIOBITPS HE 3MIHIOETHCA TIiJ] 9ac HOTO pyXy.

[Ipu 3MiHI TeMOepaTypu MOBITPsl 3MIHIOIOTHCS IIBUAKICTH 3BYKY B MOBITpi Ta HOro r'yCcTHHA.
BenuunHa MIBUAKOCTI 3BYKY B IMOBITPi BU3HAYAETHCS 3 BUKOPUCTAHHIM (opmyiu [12]

ve= [BL 9)
7,

ne: kK — nokasuuk agiabaru i st mositps k=14 ; R =8314 ’H— — YHiBepcajabHa ra3zopa cTala,
* KMOJlb
. K2 :
T — aGcomoTHa TeMmeparypa nosirps; 4 = 28,96 — YMOBHa MOJISIpHA Maca MOBITpSI.
KMOb
BukopuctoByroun piBHsiHHs Kitaneiipona-Menneneesa
mRT
pV=—r— (10)
H
Ta BPaXOBYIOUH, 1[0 I'YCTHHA PEUOBHHHU BU3HAYAETHCS 3 JOIIOMOTOI0 (OPMYIH
m
=, 11
p=y (11)
OTPUMAEMO PiBHSHHS AJIsl BU3HAYCHHS T'yCTUHH TIOBITPS
HP
£ 12
Pa RT (12)

Jie P — abCOMIOTHHIA TUCK TIOBITPSI.

BuxopucroBytoun 3anexxHocTi (9) i (12), BU3HaYal0ThCsl 3HAUSHHSI TYCTHHH TIOBITpS Ta IIBUIKOCTI
3BYKY TpH TI€BHii Temrieparypi. L{i 3Ha4eHHSI ITiICTaBISFIOTECS B CHCTeMY TU(epeHITiadbHIX PiBHIHB (6) 1
(7), sika po3B’I3y€ThCS 3 BUKOPUCTAHHAM ITPOTPAMHOT0 3a0€3IeUeHHS.

Tabnuns 2. 3MilleHHS KOOPIWHATH TOYKH OOHYIIHHS TPAEKTOPii pyXy CHapsay NpH 3MiHi
TEMIIepaTypH MOBITPsI

@ ta -259¢ | -15% | -5% | 5% 15°%c | 28%¢ | 35%¢
2pao. xe. cex
1 2 3 4 5 6 7 8 9

0 00 41 X, M 99,85 | 99,86 |99,88 |99,89 |99,90 |9991 |99,92
Myeo » M | 0,05 | -004 |-002 |-001 |00 0,01 0,02
Ay M | 0,0 0,0 0,0 0,0 0,0 0,0 0,0

0 02 47 X, 399,05 | 399,44 | 399,67 | 400,04 | 400,24 | 400,58 | 400,76
Moo M | -1,19 | -0,80 |-057 |-020 0,0 0,34 0,52
A, M | 0,0 0,0 0,0 0,0 0,0 0,0 0,0

0 04 57 X, M 69597 | 697,01 |698,00 |698,79 |69955 | 700,42 | 701,11
Moo M | 358 | -254 |-155 |-076 |0,0 0,87 1,56
Ay M | 4,0 3,0 2,0 1,0 0,0 1,0 2,0

0 07 12 X, 992,49 | 99457 | 996,40 | 998,16 | 999,83 | 1001,28 | 1002,82
Moo M | ~734 | -526 | -343 |-167 |00 1,45 2,99
A M | 8,0 6,0 4,0 2,0 0,0 2,0 4,0

0 09 32 X, 1288,16 | 1291,52 | 1294,69 | 1297,51 | 1300,31 | 1302,98 | 1305,41
Moo, M | —1215 | -879 | -572 |-280 |0,0 2,67 5,10
Ay M | ~12,0 | -9,0 6,0 3,0 0,0 3,0 6,0
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[TponoBskeHHs Tadumili 2.

1 2 3 4 5 6 7 8 9
011 57 Xy, M 1582,32 | 1587,35 | 1592,14 | 1596,58 | 1600,70 | 1604,64 | 1608,42
AXipeo » M | —18,38 | -13,35 | -8,56 —4,12 0,0 3,94 7,72
AXegpy, m | —20,0 -15,0 -10,0 -5,0 0,0 50 10,0
0 14 27 X, M 1874,64 | 1881,68 | 1888,40 | 1894,56 | 1000,47 | 1906,00 | 1911,18
AXpeo » M | —25,83 | 18,79 | -12,07 | 591 0,0 5,53 10,71
AXgpy, M | —28,0 -21,0 -14,0 7,0 0,0 7,0 14,0
0 17 02 Xy, M 2164,94 | 2174,19 | 2183,04 | 2191,25 | 2199,12 | 2206,42 | 2213,45
AXpeo » M | —34,18 | —24,93 | -16,08 | 7,87 0,0 7,30 14,31
AXgpy, M | —36,0 27,0 -18,0 -9,0 0,0 9,0 18,0
0 19 43 Xy, M 2454,28 | 2466,22 | 2477,52 | 2488,09 | 2498,11 | 2507,61 | 2516,62
AXipeo » M | —43,83 | -31,89 | -20,59 |-10,02 | 0,0 9,50 18,51
Ay, M | —48,0 -36,0 -24,0 -12,0 0,0 12,0 24,0
0 22 30 X, M 2742,42 | 2757,23 | 2771,29 | 2784,53 | 2797,00 | 2808,87 | 2820,16
AXieo » M | 54,58 | =39,77 | 25,71 |-12,47 | 0,0 11,87 23,16
AXego» M | —56,0 —42,0 -28,0 -14,0 0,0 14,0 28,0
024 25 X, M 2934,05 | 2951,00 | 2967,00 | 2982,12 | 2996,52 | 3010,02 | 3022,89
AXipeo » M | 62,47 | 45,52 | -29,52 |-14,40 | 0,0 13,50 26,37
AXegpy, M | —64,0 —48,0 -32,0 -16,0 0,0 16,0 32,0
V Tabmumi 2: t; — TemmepaTypa HOBITPS; AXpeo 1 AXiap) — BEIMUMHHM 3MIIICHHS TOYKH

OOHYIIIHHS TPAEKTOPIl pyXy CHapsay BU3HAYEHI 3alIPONIOHOBAHUM METOJIOM Ta BKa3aHHMX B TAOIUIIX
ctputw0 [11]; 3HaK (—) BKa3ye, 110 CHApPSIT HE JIOJIITAE,

BniuB 3miHM aTMoc(epHOro THCKY Ha pyX cHapsiny. ATMochepHHH THCK BIUIMBAaE Ha
BEJIMYMHY TycTHHHM MoBiTps. [lincraBnsroun ioro 3HaueHHs B piBHSHHA (12) BU3HAYA€THCS T'yCTHHA
nositps. i 3HAYeHHS BpaxoByeThCs MPH PO3B’SI3yBaHHI cucTeMu JudepeHIianbHuX piBHAHb (6) 1 (7) 3
MOYaTKOBOK YMOBOIO (8).

Tabnuns 3. 3milleHHS KOOPIWHATH TOYKH OOHYIIHHS TPAEKTOPii PyXy CHapsay TpHU 3MiHi
aTMOC(EPHOT0 TUCKY

a, 590 670 710 740 750 760

2pao. x8. cex MM pm cm MM pm cm MM pm cm MM pm cm MM pm cm MM pm cm

0 00 41 X M | 99,99 99,95 99,92 99,91 99,90 99,90
Aoy » 1 | 0,09 0,05 0,02 0,01 0,0 0,00
Ay 0 | 0.0 0,0 0,0 0,0 0,0 0,0

0 04 57 X M | 705,49 702,51 701,10 | 699,98 | 69955 | 699,28
Aty » 1 | 5,94 2,96 1,55 0,43 0,0 0,27
Ay | 0.0 28,0 0,0 0,0 0,0 0,0

0 09 32 Xy, 1320,68 | 1310,48 | 130538 | 130153 | 1300,31 | 1299,08
AXpeo » 4 | 20,37 10,17 5,07 1,22 0,0 1,23
Ay, 1 | 160 8,0 4,0 1,0 0,0 1,0

0 14 27 Xy, M 194400 | 1921,85 |1911,10 |190301 | 190047 | 1897,79
Moo, | 43,53 21,38 10,63 2,54 0,0 2,68
Ay, | 48,0 24,0 12,0 3,0 0,0 3,0

0 19 43 X M | 257326 | 253514 | 251649 | 2502,71 | 249811 | 249353
AXpe | 75,15 37,03 18,38 4,60 0,0 4,58
Ao | 64,0 32,0 16,0 4,0 0,0 4,0

0 24 25 X M | 310453 | 304946 | 3022,70 |3002,93 | 2996552 | 2990,01
AXgey v | 108,01 52,94 26,18 6,41 0,0 6,51
Ao 4 | 96,0 48,0 24,0 6,0 0,0 6,0
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BnuinB 3MiHM MO4aTKOBOI LIBUAKOCTI cHapsay Ha Horo pyx. 11{o6 BpaxyBaTH BIJIMB 3MiHU
TITPKM TIOYATKOBOI IIBHIKOCTI CHAapsALy Ha WOTO PyX B IOBITPi, HEOOXIIHO PO3B’SI3yBaTH CHCTEMY
mudepeHmianbHuX piBHAHL (6) 1 (7) mpm mModYaTKOBMX yMoBax (8) 3 KOHKPETHHM 3HAYEHHIM
MOYaTKOBOI MIBUJKOCTI CHApPALY.

Tabmuns 4. 3MileHAS KOOPAWHATH TOYKW OOHYJIHHS TPAEKTOPii PyXy CHapsay MpH 3MiHi
HOT0 IMOYaTKOBOI MIBUAKOCTI

a, Vo-3%Vy | Vo-2%Vy | Vo-1%Vy |V Vo9V, | Vo+2%V,

2pao. xe. cex

0 00 41 Xg» M 94,03 96,07 97,98 99,90 102,00 103,96
Ay » M | 5,87 3,83 -1,92 0,0 2,10 4,06
Mgy M | —6,0 4,0 -2,0 0,0 2,0 4,0

0 04 57 X, M 659,49 672,72 686,07 699,55 | 713,15 726,87
AXiheo » M| —40,06 —26,83 -13,48 0,0 13,60 217,32
ANgps M | 42,0 —-28,0 -14,0 0,0 14,0 28,0

0 09 32 X M 1227,83 1251,83 1275,90 1300,31 | 1324,92 1349,58
AXipeo » M | —72,48 —48,48 -24,41 0,0 24,61 49,27
Aty M| —72,0 48,0 24,0 0,0 24,0 48,0

0 14 27 Xy, M 1797,26 1831,44 1865,76 1900,47 | 1935,30 1970,40
AXiheo » M | —103,21 —69,03 -34,71 0,0 34,83 69,93
Agpp» » | —102,0 —68,0 -34,0 0,0 34,0 68,0

0 19 43 X¢» M 2366,23 2409,89 2453,85 2498,11 | 2542,55 2587,41
AXipeo » M | —131,88 88,22 —44,26 0,0 44,44 89,30
AXegor M | =129,0 -86,0 -12,0 0,0 43,0 86,0

3anponoHoBaHa MaTeMaTH4YHA MOJIeJIb JI03BOJISIE BU3HAYATH KiHEMATHYHI MTapaMeTpH pyxy
CHapsAxy B TOBITpi mpu (i3WYHO OOTPYHTOBAHHMX 3HAYEHHAX TEMIIEpaTyp TIOBITPS, ITOYATKOBOL
IIBUIKOCTI Ta MaCH CHapsIy, aTMOC(EPHOTO THCKY TOIIO.

Hanpuxian, BBaKaeThCs, IO 3IIHCHIOETBCA CTpiibba Ha Bimmans 2000 MeTpiB mpu

HACTYIHHUX 3HAYEHHAX: f, =-250C — TemmepaTtypa HoBitps, Vo :1606,5% — TIOYaTKOBA IIBHJKICTh

cHapany, p=710 mm pm cm — arMmocdepHuil THCK. BuxopucroByroum 3anexnocti (9) i (12)

BU3HAYAIOTHCS BEJIMYMHU IIBUAKOCTI 3BYKY Ta T'yCTHHY MOBIiTps. [1OTiM miCTaBISIFOTh 1X 3HAYCHHS Y
cucteMy audepeHianbHuX piBHAHB (6) 1 (7). Po3B’sa3yr0Th 1i BpaxoByIOUYM MOYATKOBI YMOBH (8).
Otpumamu: t,=1,4098c — tpuBamicTb pyxy cHapsamy, X(t)=2056,82u — KoopAWHATa TOYKH

oOHyIiHHS TpaekTopii, X(t) :1326,05% 12(t)= —6,71% — TMPOEKINi MIBUAKOCTI CHapsy Ha
BIJIMIOBI/IHI OCI KOOPAMHAT B MOMEHT OOHYJIiHHS Tpaektopii, V () = 314,08% — KIHIIEBA IIBUIKICTH

cHapsiny, H = 2,44u — MakcuMarbHa BUCOTA TPAEKTOPIT, Xy =10611u — ropu3oHTaNbHA NAIBHICTB J0

BepUIMHU TpaekTopii. OTXe, KOOpAMHATa TOYKM OOHYJIHHS TPAa€KTOpii, BU3HAUEHA TEOPETHYHO,
3MICTUThCSA Ha +56,82M.

3rifiHo TMOMpPaBOK, BKa3zaHWX B Tabmuipsix ctpined [11], oTpumaemo, 1m0 KoopAWHATA TOYKH
OOHYJIIHHS TPA€KTOpii, MPH BKa3aHUX BUILE YMOBaX, 3MIHUTHCS HAa BEJIMYUHY 52 METpH.

BucHoBku. Po30iXHOCTI MiX pe3yiabTaTaMH TEOPETHYHUX JOCHIKEHb 1 BETMUYMHAMU
TIONIPAaBOK TMpPUBEACHUX B TaOuWIsX [11] € BHACHiZOK TOro, IO OCTAHHI BU3HAYAINCH PO3KIAIOM
BIJIMIOBIZIHAX 3aJIE)KHOCTEH B YHCJIOBI PSIIA 3 BPaxyBaHHSAM IUINE TIEPIINX WIEHIB PO3KIATY Ta
noxuOKaMu MpH BU3HaUYeHHI KoedinieHTy popmu cHapsay i GpyHKLii 1060BOrO OMOPY.

3Hatoun QyHKIIOHATBHY 3aeXHicTh (1) MOKHA BU3HAYATH BIUIMB 3MiH TEMIIEpaTyp HOBITPA 1
3apsily CHapsay, atMoc(epHOr0 THCKY, IMOYaTKOBOI MIBHJKOCTI CHapsyly Ta HOro MacH, BEIHYHHU
CYITyTHBOTO a00 3yCTPIUHOIO BiTPY Ha KIHEMaTH4HI TApaMETPH PyXy.

3anponoHoBaHAa MaTeMaTHYHa MOJIENIb BU3HAYEHHS CHJIM JIOOOBOTO OMOPY MOBITPSI PYXOBi
CHapsiy MacTh MOXJIMBICTh BH3HAYATH KyT IPHIIUTIOBAHHS IS CTPUIBOM Ha OUTBII Bimmaii, HIX
BKa3aHi y TaOIUIAX CTPiIK0, 3 BpaxyBaHHSIM HECTAaHIAPTHUX YMOB.
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Introduction. Generalized parodontal diseases (GPD) are one of the most common dental
diseases, which occupy a significant place in the structure of human diseases [1]. Recently, there has
been a steady tendency to increase the prevalence of GPD not only among able-bodied, but among
young people with no gender preferences. According to WHO, the prevalence of GPD is 60-90% [2].

Despite the increase in dental culture of the population, which has been trending lately and prompts
the early treatment of patients, the result of treatment of GPD is often unsatisfactory. This is due to some
extent because of the complexity of understanding the etio-pathogenetic mechanisms of development of
these diseases, and the high association of GPD with a number of diseases of the internal organs and
systems with common points of contact between interdependence and mutual influence [3].

A great number of researchers point to the high probability of pathogenetic communication of
GPD with endocrine pathology, systemic diseases of human connective tissue, infraction vitamin, protein
and lipid metabolism, emphasizing the thesis of associativity, affiliation and, even, the comorbidity of these
diseases in patients with such basic pathology [4, 5]. But in literature there are only fragmentary science
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articles that suggest a possible correlation of anorexia nervosa (AN) and GPD and offer a specific approach
to the features of their treatment, which, in our opinion, is a major drawback [ 6, 7].

Recently, the incidence of AN has increased significantly and poses a serious state, social,
psychological and medical problem. According to WHO in the general population, the prevalence of
AN ranges from 0.37 to 1.0 per 100,000 population, with a frequency of 0.9- 4.3% in women and
0.3% in men and tends to increase significantly [8, 9, 10]. A particularly high risk of death was found
with critically low body weight and later onset [11, 12, 13].

There are significant changes, associated with AN, in the neuro-endocrine system, including the
axis of the hypothalamus - pituitary - amygdala - genital and thyroid gland. These changes are
accompanied by a decrease in estrogen production, leading to pre-menarcheal amenorrhea and potentiating
cortisol levels, abnormal secretion of insulin-like growth factor-1 and decreased thyroid hormone
metabolism. Hypoestrogenia can be a trigger for the development of osteopenia and osteoporosis, which
leads to a decrease in bone mineral density. Emerging hypogonadism and secondary hyperparathyroidism,
as a result of disorganizing eating behavior in AN, low calcium intake, and vitamin D deficiency and
hypercorticism, may also be one of the important components that predispose GPD in patients with AN.

Absence of clear ideas about interaction and interaction do not allow to develop adequate
methods of treatment of GPD in patients with AN.

Aim: To establish the features of the configuration of generalized periodontal diseases and
their clinical manifestations in the format of basic characteristics of anorexia nervosa.

Tasks: 1. To establish frequency, clinical and radiological markers of generalized parodontal
diseases in patients with anorexia nervosa.

2. To study the degree of cooperation of age, gender, duration and form of anorexia nervosa
with generalized parodontal diseases.

3. To present our view of the paradigm of interaction of affiliation and comorbidity of
generalized parodontal diseases and anorexia nervosa.

Materials and methods: to achieve this goal, clinical and radiological methods of parodontal
assessment were used to verify the diagnosis (according to the systematics of parodontal diseases after
M.F. Danilevsky, 1994) as well as immunological tests (inhibition of migrating leukocytes) by
M. George method as a first type screening reaction and statistical methods (STATISTICA 6.0).

The object of our research, with informed consent, included 75 patients with AN, 18-36 years
(average age 26 £ 3.8) - the main group (M), and 60 patients without AN of the same age - the
comparison group (C). For a detailed analysis of the clinical manifestations of GPD all patients in the
main (M) and comparative (C) groups were divided into several subgroups. M; subgroup - patients
with various forms of gingivitis. The M subgroup included patients with generalized parodontities
(GP), associated with AN as the basic pathology.

The comparative (C) group consisted of two subgroups (Ci), (Cz) with different forms of
gingivitis and GP, respectively. All patients with AN had a treatment in the neuropsychiatric
department of Kiev Clinical Hospital on railway transport Nel (head of the Department —
0.V. Moskalenko). Note, that all examined patients had a restrictive form of AN. We did not have
patients with the cleansing form of AN.

Results of own research. The research, as a whole, established a high incidence of GPD in
patients with AN, including both independent soft parodontal tissue diseases and diseases of the entire
parodontal complex (Fig. 1.).

Main characteristics of generalized parodontal diseases in
patients with anorexia nervosa (the main group)

H Independent forms of
gingivitis (without detailing

60 the form and a course of
disease)

Fig. 1.
In the result of the research, independent parodontal soft tissue diseases of various forms and
the course of gingivitis were diagnosed in 20+4.6% cases, while GP of different degrees and course
was observed in 80+4.6% in the main group.
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It should be noted that patients of the comparative group without manifestations of anorexia
nervosa had a higher incidence of independent forms of gingivitis - 80 + 5,2%, while GP of different
degrees and course was diagnosed less frequently and was observed in 20 + 5,2% of cases (Fig. 2.).

Basic design of generalized parodontal diseases in patients with

anorexia nervosa (the comparative group)

B Independent forms of
gingivitis (without detailing
the form and a course of
disease)

12

Generalized parodontities
(without detailing the degree
and a course of disease)

Fig. 2.

Analyzing the data of patients of the subgroup M, catarrhal gingivitis prevailed among the
independent diseases of the soft parodontal tissues, while other forms of gingivitis were not diagnosed.

It was found that the majority of patients had catarrhal gingivitis in 86.7+8.8% cases, which had
exclusively chronic course, and exacerbation of the process was observed only in 13.8+8.8% cases.

It is fair to note that the collection of a detailed anamnesis in patients of the main group and
the identification of complaints was difficult due to the lack of a psychological alliance, which was
accompanied by a lack of willingness to participate in voluntary contact during the examination. This
is due to the fact that people with AN are unreliable “informants”. Only a further structured interview
helped gather information to evaluate anamnestic features and complaints.

While examination patients of the (C) group collection of anamnesis and complaints had no
difficulties. Such patients were ready for dialogue. There was an open desire to participate in a
therapeutic alliance.

We believe that the absence of any connotative dental complaints in patients of (M) group, in
our opinion, could be due to the full focus only on the paradigm of their appearance, pathological
concern about their own weight, figure and low level of all components of compliance. But in
20+10.3% of cases there was a so-called symptom of aeration, manifested by complaints of the
inability to chew food, unbearable pain when trying to bite off a piece of fresh bread, "pathological
tooth mobility" and a feeling of tooth loss that did not respond to clinical changes.

It should be noted that in the majority of patients of M: subgroup chronic gingivitis was
characterized by involvement in the pathological process of only the marginal part of the gums. In most
cases (660.7+12.2%) with a background of stagnant hyperemic and dense gums, a marked narrow band of
stagnant hyperemia was noted in the area of the cervical teeth. In 20£10.3% cases areas of congestive gum
hyperemia were replaced by zones with marked pallor. It was found that only 13.8+8.8% cases of chronic
inflammation covered all components of the soft tissues of the periodontium.

Patients in M1 subgroup had typically supragingival dental calculus, and in 26.7 + 11.4% cases
it appeared as a whole layer.

In all patients of the M1 subgroup according to the radiological examination, the extension of
periodontal fissures was established throughout, while maintaining the cortical plate. They noted
osteoporosis of the apex of the alveolar bone ridge and bone components of the periodontal complex.

It can be assumed that the enlargement of the periodontal cleft and osteoporosis, on the one
hand, was due to chronic inflammatory process in the soft tissues of the parodontum, and on the other
- the existing osteoporosis could be a manifestation of systemic osteoporosis caused by a decrease in
estrogen production, abnormal secretion of insulin secretory factor and decreased thyroid hormone
metabolism, resulting hypogonadism, and secondary hyperparathyroidism.

Patients of the C; subgroup, unlike pations of the M, subgroup, were diagnosed with all forms of
gingivitis, including catarrhal, atrophic, desquamative, ulcerative-necrotic and hypertrophic, accounting for
77.1£6.1% cases, 4,24+2.9% cases, 6.3£3.5% cases, 2.1+2.1% cases, 10.4+4.4% cases, respectively.

It should be noted that, unlike the patients in the (M) group, in the (C) group, a high
motivational component was observed, which indicated a willingness to take part in full treatment.

Finalizing the analysis of subjective and clinical manifestations of lesions of parodontal soft
tissues affiliated with AN, the patients of the (M) group were characterized by: no complaints; low
degree of psychological alliance with the doctor; had catarrhal gingivitis with a predominant lesion of
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the marginal gums with chronic course; extension of the periodontal cleft and osteoporosis of the bone
component of the periodontal complex.

In 60 patients (80,0+4,6%) (out of 75) of the (M) subgroup on the basis of clinical and
radiological examination was diagnosed GP from the initial to the second degree, chronic course with
the predominant absence of complaints (Fig. 3.).

The distribution of parodontal lesion in patients of the main group

m GP, initial-l degree, chronic
course

GP, I-1l degree, chronic course

48

Fig. 3.

It should be noted that among the examined patients of the M, subgroup, GP had a chronic
course, and only 3.3+ 2.3% cases had exacerbation of the process as a result of the recently transmitted
infectious process. Symptomatic catarrhal marginal gingivitis was observed in soft periodontal tissues.
We believe that mainly chronic course of GP in patients of M, subgroup, in our opinion, could be
caused by significant changes in the general immunological reactivity of the organism due to AN,
which did not allow to trigger an active inflammatory response.

As a result of radiological examination of patients of M. subgroup with primary —I degree GP, the
extension of the periodontal fissure and osteoporosis of the bone component of the periodontal complex
was revealed, the horizontal type of resorption in all patients, as well as the cortical plate dislocation in the
segment of the primary degree, and 1/3 reduced in the segment I degree. The advantages and priorities of
different segments of the periodontal complex in patients with NA were not observed.

In determining the hypersensitivity of the delayed action to the bone antigen in this group, all
patients showed a high degree of tissue sensitization, which showed significant changes in the bone
component of the parodontal complex. This could be a predictor and an indicative factor that simplifies the
diagnosis of primary-stage GP when the radiographic picture is not yet clearly expressed.

Some peculiarities were established in the study of the interdependence of GPD and AN with
the gender of patients, age and their peculiarities of duration, form and stage of the main disease.

Thus, no influence of gender on the peculiarities of manifestation of GPD, associated with AN
was noted (Fig. 4.).

60

50

a0 +
30 17 Women
20 _/'“' H Men

10 +7

0 - T |““,

Independent forms of Generalized parodontities
gingivitis (without detailing (without detailing the degree
the form and a course of and a course of disease)
disease)

Fig. 4. The impact of patients gender with anorexia nervosa on the features of the course of
generalized parodontal diseases
It was found that high frequency of GPD was defined to all age categories of patients with
AN, and the course of GP increased with age (table 1). It should be noted that since the exacerbated
course of both catarrhal gingivitis and GP was observed in 2 persons, respectively, we considered it
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expedient to analyze the effect of patients' age on the frequency of GPD only among persons with
GPD chronic course, associated with AN.

Table 1. Influence of age on frequency of generalized parodontal diseases in patients with
anorexia nervosa

Main disease Age of Catarrhal gingivitis, Generalized parodontal diseases
patients, years chronic course GP, initial-1 degree, chronic | GP, I-1l degree,
course chronic course
Anorexia nervosa 18-25 7 8 11
9,9+3,5% 11,3+3,8% 15,5+4,3%
P>0,05 P>0,05 P>0,05
25-30 4 4 16
5,6+2,7% 5,6+2,7% 22,5+5%
P >0,05 P >0,05 P >0,05
31-36 2 1 18
2,8+ 2% 1,4+1,4% 25,4+5,2%
P<0,01 P>0,05 P>0,05
13 13 45
Total 18,3+4,6% 18,3+4,6% 63,4+5,7%

*P — confidence indicator

It is established that as the stages of AN progress, in particular primary, anorectic and
cachectic, the proportion of people with GP increases. Thus, if it was 14.7% at the initial stage of AN,
and reached 20% at the anorectic stage, then it was already 42.7% at the cachectic stage (Fig. 5.).
25

23
20
B Catarrhal gingivitis, chronic
15 13 course
GP, initial-1 degree, chronic
10 q q course

B GP, I-1l degree, chronic course

Primary stage  Anorectic stage Cachectic stage

Fig. 5. Influence of stages of anorexia nervosa on the frequency of generalized parodontal diseases

The results of the study showed no correlation between the duration of NA and the
independent forms of gingivitis, but a direct dependence of the underlying disease and GP was found
more with accentuation for the duration of 9-12 years (table 2).

Table 2. Influence of the duration of anorexia nervosa on the manifestation of generalized
periodontal diseases

Duration of anorexia The Catarrhal gingivitis, Generalized parodontal diseases
nervosa, years number of chronic course GP, initial-I degree, GP, I-11 degree,
patients chronic course chronic course
4 3 8
1-3 15 5,6+2,7% 4,242 4% 11,3+3,8%
P> 0,05 P> 0,05 P> 0,05
5 3 11
4-8 19 7+3% 4,2+2.4% 15,5+4,3%
P>0,05 P>0,05 P>0,05
4 7 26
9-12 37 5,6+2,7% 9,9+3,5% 36,6+5,7%
P <0,01 P>0,05 P>0,05
13 13 45
Total 18,3+4,6% 18,3+4,6% 63,4+45,7%

As a result of our study, we have formed a view regarding the interaction of affiliation and
comorbidity of generalized periodontal diseases and anorexia nervosa (fig. 6).
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Conclusions.

1. A high incidence of periodontal disease was established, reaching 100% in patients with
anorexia nervosa.

2. Among the independent forms of gingivitis, the most common was chronic catarrhal
gingivitis with an emphasis on the marginal gums in patients with anorexia nervosa.

3. It is established that generalized parodontitis prevails over other forms of GPD
(80 + 4.6%), mainly I-11 degrees, chronic course in patients with anorexia nervosa.

4. The influence of age on the frequency of generalized periodontal diseases has been
established. The severity of GP was directly dependent on the age of patients with AN.

5. The course of GP was directly dependent on the age of patients with AN.

6. The relationship between the main clinical and radiological manifestations of generalized
parodontitis from the duration and stage of nerve anorexia (primary — anorectic — cachectic) was
established.

7. The hypothesis of a probable paradigm of interdependence of GPD and AN as affiliated
diseases is proposed as the first stage of further development of this direction.
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Introduction. In line with the Global Development Goals of the United Nations General
Assembly (UN), one of the acute problems of society is the sound health of the population. Ensuring
healthy lifestyles and promoting well-being for the entire population, regardless of gender and age, is
an important component of the development of a health system (HS). However, in the current realities
of the economic crisis, given the scarce resources of HE, the problem of providing patients with
socially important pathologies with accessible medicines (drugs), in particular, cardiovascular diseases
(CVD) is becoming more urgent [1].

In this context, Government programs are increasingly gaining publicity regarding the
availability of medicines and the prevention of diseases and the promotion of healthy lifestyles that
function effectively in developed countries. For example, Canada, Poland, Spain, the Netherlands,
Moldova, Greece, Finland, Azerbaijan most often implement reimbursement programs with different
levels of co-payment depending on the insurance policy and the disease in the conditions of public
health insurance [2,3]. In countries such as the United States, Canada, Brazil, Mexico, Chile,
Colombia, and Japan, the Wellness Reimbursement Program - Global, designed to promote and
support healthy lifestyles, is widely used for prevention [4,5]. Given the fact that not all patients have
an insurance policy in some countries, particularly in the US operating program «Prescription Program
is available at all Walmart and Neighborhood Market pharmacies in the United States». With avdyaky
program by prescription may receive drugs (for eight groups of diseases) for 4 dollars or 10 dollars
depending on the course of treatment (30 or 90 days, respectively) [6].
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Ukraine has also implemented various reimbursement programs in the process of reforming
the health system: a pilot project on state regulation of prices for antihypertensive drugs and insulins
[7,8]. From 1/04/2017 Ukraine started in government program «Available medicines» to
the composition of which includes the 24 most common treatment INN nosology: cardiovascular
disease, type Il diabetes and asthma. The purpose of the program is to provide patients with
affordable, effective and prevent their premature death [9,10,11].

Because the common opinion of medical and pharmaceutical professionals is becoming more
relevant in the process of providing appropriate assistance to patients and participation in reimbursement
programs, a number of studies have been conducted to improve the above issues. Thus, in a study called
«Pharmacist and physician views on collaborative practice», scientists concluded that collaborative practice
could lead to improved patient outcomes and optimized compensation payments [16]. The authors of the
article «Facilitating collaboration between pharmacists and physicians using an iterative interview process»
ound that cooperation in medical and pharmaceutical care, including monitoring and adherence to the
medication regimen, common practice agreements, to resolve issues related to service and compensation,
and the mechanism of urgent communication [17]. In this paper, «Exploring successful community
pharmacist-physician collaborative working relationships using mixed methods» using the Index of
cooperation between the pharmacist and doctor (Physician — Pharmacist Collaborative Index -PPCI) found
that professional exchange of ideas between experts and engagement positively affects the development of
health and pharmaceutical services to the public [18]. Research «Physician beliefs and attitudes toward
collaboration with community pharmacists» group of scientists led by questioning medical and
pharmaceutical workers using mailbox confirms that the strategy of cooperation between experts would
achieve improvements in the regimen of drugs [19]. In general, all the surveys conducted in the context of
the survey confirm that cooperation and consistency of opinion between doctors and pharmacists will help
to optimize the process of patient care.

However, there are a number of unresolved problems faced by the healthcare institutions of
Ukraine in the process of implementing government programs, which are to actualize the evaluation of
healthcare technologies (HTA) as part of pharmaceutical support for CVD patients. It should be noted
that the provision of adequate quality medical and pharmaceutical assistance to the population in the
countries of the world is realized through regular assessment of all services provided to the population
and the creation of feedbacks at various levels.

Based on the above, the purpose of the article is to evaluate the problems faced by medical and
pharmaceutical professionals in the implementation of Government programs, as well as to identify
ways to address them, in the context of reforming the national health care system in Ukraine.

Materials and Methods. The study used materials from a survey of medical and
pharmaceutical specialists conducted by the National University of Pharmacy (NuPH) together with
the Department of Health of Kharkiv Regional State Administration and the State Drugs and Drug
Control Service in Kharkiv region [12,13]. Information from the official website of the Ministry of
Health of Ukraine and the National Health Service of Ukraine [14,15]. Methods were chosen logical,
statistical, questioning and generalization of information.

Results. In the first phase of the study, an algorithm was proposed to identify the problems faced
by medical and pharmaceutical workers in the implementation of their Governments, which includes the
following steps. Developed a questionnaire for medical and pharmaceutical workers contained a 17 and 20
questions respectively, while also duplicated in 9 Questions questionnaires to assess the consistency of
opinions of experts. The questionnaire of doctors and pharmacists was conducted in the regions and regions
of Ukraine, in particular, Kharkiv and Kharkiv region. The calculation of indicators for Kharkiv and the
region was carried out separately and compared with other regions of Ukraine since the Kharkiv region was
chosen by us for testing and processing of questionnaires. In total, 892 specialists, 445 doctors and 447
pharmaceutical workers participated in the survey.

The problems associated with the implementation of Government programs cannot be
objectively assessed without the agreement of the opinions of medical and pharmaceutical workers
directly involved in the provision of CVD patients with affordable medicines. That is why, in the
second stage of the study, we performed a comparative characterization of the opinions of doctors and
pharmacists based on our research.

In the analysis of respondents by articles was established, which among medical and
pharmaceutical employees predominate experts female sex. Thus, among doctors of Kharkiv region
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and Kharkiv 61.92% of respondents, among other regions 79.20% of specialists and among
pharmacists 89.74% and 89.20% respectively.

Distribution of experts by age established, that the greatest percentage weight of medical staff
in the Kharkiv region and the city. Kharkov were in the age category of 45- 55 years 37.21%, among
the medical staff to other areas of the country's largest number was in the range of 60.40% Specialist.

Among pharmaceutical workers, as in the Kharkiv region and the city. Kharkiv and in other
areas of the country a large majority of experts was in the age of 25-35 years 53.42% and 57.75% of
respondents. Analysis of factors experience of work on specialty, allowed to set, that length of from 10
to 20 years was in the majority of medical workers in Kharkiv region and the city Kharkiv 36.63% of
respondents, among other medical areas of the country had the largest humber length from 5 to 10
years — 77.23% of specialists. Among the pharmaceutical workers taking part in the survey, both in
Kharkiv and Kharkiv and in other regions of the country, the respondent's length of service was from 5
to 10 years 49.57 % and 53.52 % of specialists.

The results of the study showed that pharmaceutical and medical professionals, both in
Kharkiv and Kharkiv, as well as in other regions of Ukraine, believe that prescription drug delivery
provides safer and more rational pharmacotherapy as opposed to over-the-counter 93.90%, 92.08% |,
76.07% and 83.43% (Fig. 1).

pharmaceutical workers (in the regions of Ukraine,

excluding the Kharkov region and Kharkov) 93,90%

medical workers (in the regions of Ukraine

excluding the Kharkov region and Kharkov) 92,08%

Eno
76,07% myes

pharmaceutical workers (Kharkov region and
Kharkov)

medical workers (Kharkov region and Kharkov 83,43%

Fig. 1. Analysis of respondents answers regarding safe and rational pharmacotherapy for prescription
It was also found that most medical and pharmaceutical specialists consider that prescribing
for INN and dispensing in drugstores under trade names is appropriate and justified from 71.27% to
94.06% respectively (Fig. 2).

pharmaceutical workers (in the regions of
Ukraine, excluding the Kharkov region and

9.86%

0,
Kharkov) 90,14%
medical workers (in the regions of Ukraine 26,50%
excluding the Kharkov region and Kharkov) 71,27% BNo
pharmaceutical workers (Kharkov region and |Yes
Kharkov) 94,06%

medical workers (Kharkov region and

Kharkov) 72,97%

Fig. 2. Answers to the questions about the expediency of the dispensation of drugs

Interesting and unpredictable are the experts' answers to the questions regarding the methods
of evaluation of prescription medicines that need to be implemented in Ukraine (up to three options
could be selected). It was found that most medical and pharmaceutical workers, both from Kharkiv
and other regions of the country, believe that guidelines and standards for prescription leave should be
introduced 81.89%, 61.11%, 80.20%, 77.64% respondents, the smallest number of experts believe that
the use of financial motivation of doctors for the proper prescription will help if it is introduced
39.24%, 26.07%, 22.77%, 15.96 respondents respectively.
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Only 59.01% and 62.68% of medical and pharmaceutical specialists from Kharkiv region
and 56.41% and 52.68% of respondents from other regions of the country support the implementation
of monitoring of prescribing by doctors. Although medical prescribing monitoring would provide and
outline more objective problems, the trends and conditions that, not only the physician and patient will
face in the future, but also the general health system.

Our analysis of the data on appointments and vacations for patients with CVD in the Ministry
of Emergencies with in the program «Available medicines» revealed that doctors in Kharkiv and other
regions of the country appoint, and pharmacists most often: Enalapril, in the second position of
Amlodipine, in the third step for a hundred appointments Clopidogrel. Drugs are most often found in
pharmacotherapy regimens in accordance with clinical protocols for the provision of medical care to
patients in the specialty «Cardiology» (Fig.3).
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medical workers medical workers (in the  pharmaceutical workers pharmaceutical workers
(Kharkov region and regions of Ukraine (Kharkov region and  (in the regions of Ukraine,
Kharkov) excluding the Kharkov Kharkov) excluding the Kharkov
region and Kharkov) region and Kharkov)

Fig.3. Results of appointments and vacations for patients with CVD under the Available medicines
program (fragment)

Nitroglycerin, Verapamil and Isosorbide dinitrate were also found to be significantly less likely to
be administered and released. The study found that Amiodarone, Hydrochlorothiazide drugs are sold by
pharmacy establishments in less quantity than prescribed by a doctor. We believe that this is due to the fact
that CVD patients simply do not go to the pharmacy with a prescription. However, on the contrary, drugs
such as Spironolactone, Furosemide are sold by pharmacies more than prescribed by doctors. This fact is
due to the fact that most patients do not go to the hospital with the advice of a doctor and do not receive a
prescription, and engage in self-medication, which can not only harm the health of the patient, but also lead
to a fatal case in case of incorrect or improper administration of drugs.

Therefore, our next issue was related to awareness-raising activities to warn patients about self-
medication, including on television, radio, and the Internet and social networks. Answers to questions about
experts warning patients against self-medication, showed that 79.65% and 93.07% of physicians from
Kharkov raids hone and other areas of the country 76.07% and 96.71% to subjected chayut it is necessary.
Therefore, the authorities should pay more attention to restricting or even banning the promotion of
medicines, on the one hand, on all the above-mentioned information resources, and on the other, increasing
measures to promote healthy lifestyles and warnings against self-medication.

According to a survey, it has also been found that the proliferation of computer information
systems (CIS) is gaining momentum in the HS. By distributing CIS were 82.56% physician and
79.59% headlights matsevtiv of Kharkiv and 84.16% of physicians and 94.37% a pharmacist and other
regions of Ukraine and against were 17.44% and 25.11% specialists and 15.84% and 5.63% of
respondents, respectively (Fig. 4).

Analysis of the answers to the questions regarding the introduction of electronic prescription
and electronic medical cards in the system of HS showed that 77.33% and 89.11% of medical
specialists from Kharkiv region and other regions of the country and 71.37% and 91.08% are
considered to be relevant of pharmaceutical workers respectively. However, the introduction of
electronic medical records and electronic recipe voted 28.63% and 8.92% pharmaceutical's employees
and 22.67% and 10.89% medical industry respectively. According to the results of the survey, fears of
medical and pharmaceutical workers regarding the introduction of electronic formulations and
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electronic medical cards are related to the age of the working workers and their inability to work with
operating systems, and introduction of specialist training is possible only with the support of the state.

pharmaceutical workers (in the regions of Ukraine,

excluding the Kharkov region and Kharkov) 94,37%

medical workers (in the regions of Ukraine excluding

the Kharkov region and Kharkov) 84,16% Eno

pharmaceutical workers (Kharkov region and
Kharkov)

Eyes
74,79%

medical workers (Kharkov region and Kharkov 82 56%

Fig. 4. Structure of experts responses to the dissemination of computer information systems in the HS

Due to the successful international experience in the distribution of electronic mobile
applications in Ukraine, it will minimize the problems in the health care system that physicians and
pharmacists most often encounter when implementing Government programs to provide patients with
affordable medicines. According to doctors and pharmacists from Kharkiv and other regions of the
country, it is advisable to develop and implement in the national healthcare electronic form and
clinical guidelines (in the form of a mobile supplement), 74.42% and 85.15% and 75.21% and 90.14%
respectively. One of the priority problems faced by both medical and pharmaceutical professionals is
the low efficiency of feedback between the physician, patient and pharmacist (Fig.5).

pharmaceutical workers (in the regions of Ukraine,.. 96.24%
medical workers (in the regions of Ukraine excluding the.. 94.06% Eno
0
pharmaceutical workers (Kharkov region and Kharkov) 24.36% 75.21% @yes
. . 21,51%
medical workers (Kharkov region and Kharkov 78.49%

Fig. 5. Structure of respondents response to the need for feedback in the doctor-pharmacist system

That is why at each of the stages of providing pharmaceutical assistance, feedback is needed in
the «doctor-patient-pharmacist» system, which cannot be done without developing specialized
information products and adapting them to the field of health care.

Thus, according to 75.21% of pharmacists from Kharkiv region and 96.24% from other
regions of the country and doctors - 78.49% and 94.06% require the development of special software
products to provide feedback in the system (doctor - pharmacist patient).

At the final stage of the research summarizing the results of the questionnaire, it can be noted
that it is necessary to:

» Adjustment and regulation of feedback in the systems of doctor-patient-pharmacist and
state-PPE pharmacy in the HTA system. Establishing these links will help States and all entities
participating in Government programs to provide patients with CVD with affordable medicines to
remove obstacles that impede the effective functioning of the programs;

= implementation of guidelines and standards for prescription drug delivery;

= monitoring of medical prescriptions;

» active use of CIS in the HE system.

Conclusions.

1. Improvement of the system of providing the basic drugs to the population of countries of
the world suffering from socially important pathologies, regardless of social status and income level, is
a priority direction in the development of the field of health care. Therefore, leading countries in the
world and developing countries are actively implementing the program of reimbursement of drugs.

2. Reform of health care is currently an urgent and necessary step in the development of
health care and pharmaceutical support for the Ukrainian population. At the present stage, there is no
socially effective policy for the development of the national system of health care, first of all in the
process of implementation of Government programs on pharmaceutical provision of accessible
medicines for patients with socially important pathologies, in particular CVD.
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3. It is established that the vast majority of pharmaceutical and medical professionals, both in
Kharkiv region and in other regions of Ukraine, consider that prescription drug delivery provides safer and
more rational pharmacotherapy as opposed to non-prescription medication 93.90%, 92.08%, 76.07 % and
83.43%. According to the survey 77.03% of respondents from Kharkiv region and 83.17% of respondents
from other regions of Ukraine consider that it is necessary to monitor medical prescriptions.

4. According to the results of a questionnaire survey of health care professionals on
appointments and leave of patients with CVD in the Ministry of Emergencies within the program
«Aviable Medicines» revealed that doctors prescribe Kharkiv and other regions of the country, and
dispensers — Enalapril (16.86%) and 97 (11.95%) physicians and (9.82%) and (9.92%) pharmacists, in
the second position; Amlodipine (9.11%) and (13.14%) medical professionals and (13.41%) and
(12.81%) pharmacists, in the third place by frequency of prescriptions Clopidogrel (10.96%) and
(9.73%) medical specialists and (8.94%) and (13. 06%) pharmacist.

5. According to the results of the research it was found that it is expedient to introduce
electronic medical cards and electronic formulations, disseminate CIS in the medical system, monitor
medical prescriptions, electronic forms and clinical guidelines (in the form of a mobile application), as
well as establish feedback in the system «doctor-patient-pharmacist».
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AKTYyaJbHOCTh. DIHUJEMHUOJIOTHYECKUE JaHHBIE 10 MUIIEBBIM OTPABJICHUSM, B TOM YHCIE
CaJbMOHEIUIE3a, YaCTO MHHHUMAJIBHO COOMPAIOTCS B Pa3BHUBAIOIIMXCS CTpaHaX. Jlaxe camble sBHBIE
BCIIBIIIKY, CBSI3aHHBIE C MUIIEH, OOBIYHO HE PacClIeAYIOTCS JOJDKHBIM 00pa3oM, He peruCTPUPYIOTCS
WM OCTAlOTCs He3aMEeUeHHBIMU [6]. YCuieHre Haa30pa U KOHTPOJISA 3a MHUIEBBHIMA OTPABJICHUSAMHU U
TIOBBIILICHUE CBOEBPEMEHHOCTH BBISIBICHHS BCIBILIEK OBUIM ONpEAETICHbl B KauecTBE MPHOPUTETOB
0O0IIECTBEHHOTO 3JIPABOOXPAHEHUS HAIIIMM MTPABUTEILCTBOM, KOTJIa CO3/[aBajia ClIy»0y 10 HaJ30py 3a
0€301acHOCTHIO TIPOAOBOILCTBHS.

Be3onacHoCTh MUILEBBIX MPOIYKTOB SIBISIETCS OJHOW U3 HanOoee BaXKHBIX MPOOJIEM YesIOBEKa U
TECHO CBS3aHAa CO 3/I0POBBEM, DKOHOMHYECKHM pa3BUTHEM M COLMAIBHON cTaOmimbHOCTRIO [2,9]. B
MOCTICJTHAE TOJBI BO BCEM MHpE TIPOHM3OIUIO MHOXECTBO BCIIBINIEK 3aboneBaHusi. Hecmotpst Ha
3HAYUTEIIbHBIE H3MEHEHHS B 00JIACTH yIpaBJIeHHUS IPOM3BOJICTBOM U 0€30IMACHOCTH MHUILEBBIX MPOIYKTOB,
Pa3BHUTHIE CTPaHBI TO-TIPEKHEMY CTAIKHBAIOTCS C MHOTOYHCIICHHBIMA U KPUTUYECKUMH IpoOIeMaMu
0e30MacHOCTH THUINEBBIX TIPOAYKTOB [3]. Ha camMom nere, HecMOTps Ha HeJJaBHEE BBEIICHUE TIIATSIILHOTO
3aKOHOZIATENBCTBA M COBEPLICHCTBOBAHME METOAOB MPOM3BOJICTBA M XPAaHEHMS MUIIEBBIX IMPOIYKTOB,
0OJIe3HH THIIEBOTO NMPOUCXOKACHUS TPEACTAaBISIIOT CO00M CephE3HYI0 MPOONIeMy A SKOHOMHYECKHX
MOCJIENCTBUN  OOImIeCTBeHHOTo 3apaBooxpaneHus (3). Hawmmas ¢ 1980 r. BO3 mporpamma
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MPOAOBOJILCTBEHHOTO Haa3opa Mo 0opbhde ¢ OO0Je3HSIMH MHUIIEBOTO MPOUCXOXKAeHUs pabdortaer ¢ FAO
(TiradoandSchmidt 2001) [3], 9TOOBI TTOCTOSHHO OOHOBIATH WH(POPMAITMIO O THINEBHIX AIHICMEIX B
EBpOIIEHCKMX CTpaHaX W MPENOCTaBIATh CYIIECTBEHHYIO IOUIEPKKY HAIMOHAJIHHBIM OpPTraHaM BIIACTH B
VAY4IICHUH, TPEJOTBPAICHUN W KOHTpoJe OOJe3HEeH MHIIEBOrO0 MPOUCXOXKACHHS, HO O TOCICAHUX
BCIIBIITIKAX CAJIBMOHEIE3a OBUIO coobmieHo u3 pa3BuThiX crpaH (CoemuHEéHHBIE IlITaThl AMeEpHKH,
Anrmus, bonrapus) [10]. OrcyrcTBre cooOmmeHHi O BCIBIIKAX CaJbMOHEINIE3a B Pa3BHBAIOIIMXCS
CTpaHaX, CKOpEee BCEro CBS3aHO C IUIOXMM BBISIBICHHEM W PETHCTpaLMedl 3TOro 3a00NieBaHUSI B 3THX
crpaHax. [lo omenkam, B ['py3sum 95% BChbIeK MHUIEBOTO OTPaBICHUS OBbUIM  BBI3BAaHBI
MuKpoopranmmamu B 2012-2018rr, B TOM yncie U cabMOHeIaMy [8], O3TOMY OYeHb BaKHO OBITH
O3HAKOMJIEHHBIM C MHKPOOHMOJIOTHYECKIM 3arpsS3HEHMEM TIHIIEBBIX TPOAYKTOB M KOHTPOIMPOBATH
(akTOpBI prCcKa A7l 00ecTIeueHus UX 0e30MacHOCTH.

HormonHsiempie 6a3pl TaHHBIX W3 WH(POPMAIMOHHBIX CHCTEM 3/IPABOOXPAHEHUS SBISIOTCS
HEJAOPOTHMH TEXHOJIOTUYECKMMH WHCTPYMEHTAaMH, KOTOPBIE TO3BOJISIOT MOIYyYaTh OONBIION 00BEM
WHQOPMAIIUK O COCTOSHUSI 3I0POBbSI HACENICHHUS. JDTH MHCTPYMEHTBI Ba)XKHBI, TOCKOJILKY OHHU MOTYT
WCIIOJIb30BaThCs VIS IUTAHUPOBAHUS, OPraHU3aluH, paboThl ¥ OLEHKH JEHCTBUH, CITyKO, MporpaMm U
MONUTUKU TpaBuTenbcTBa. OmHako s 3(P(GEKTHBHOTO FWCIONB30BaHUS WHGOPMAIMH BaKHO
o0ecreynTh JOCTOBEPHOCTh W HAAEKHOCTHh JaHHBIX. KayecTBO JaHHBIX HEOOXOAMMO AJISi TOYHOH
OLIGHKW COCTOSHHS 310poBbsi HacedeHusi [1]. CucteMbl Haa3opa JOKHBI OBITH 3((EKTHBHBIMH,
rHOKUME ¥ pacmupsromuMucsa. OIHAKO MHOTHE COBPEMEHHBIE CHUCTEMBl Pa0OTalOT MEMIEHHO W
HeapektuBHO. OHHM WCTONB3YIOT YCTApEBIINE TEXHOJOTHH, KOTOpPHIE OONbIIE HE OTBEYAIOT
NOTPeOHOCTSM MOJIB30BATENCH B YIPaBICHUH, aHAIN3E, BU3YAIN3allUi U PACIIPOCTPAHEHUH JaHHBIX
[5]. VYmpaBneHne naHHBIMM M WX aHAIW3 JOJDKHBI pa3pabaThBaTbCA M BEITIOMHATHCS C OCOOOM
TIIATETFHOCTRI0O  BO  M30€XaHWe  Pa3pyIIMTENBHBIX  TOCIEACTBHH Ui  OOIECTBEHHOTO
3JIpaBOOXPaHEHHUs WIH MUILEBOI MPOMBIIITIEHHOCTH [4].

ean uccnenoBanus. M3ydnts 1 JaTh OLICHKY pacIpOCTPaHEHUIO CalbMOHEIUIE3a B ' py3nu ¢
2011 mo 2018 rr.

MeToabl U MaTepuasbl UccaeaoBaHus. [t iccieJ0BaHus MBI TPOAHATM3UPOBAIN JJAHHBIC
MOATBEPKAEHHBIX H MOA03PEBAEMBIX BCTbIIEK canbMoneuiésa ¢ 2011 mo 2018 roa, momydeHHbIE U3
otu€ToB HaroHanpHOTO IEHTpa KOHTPOJNSA 3a00JNeBaHWK M OOIECTBEHHOTO 3/IPaBOOXPaHEHHS
I'py3un (mamee NCDC) u HammonanpHOro areHTcTBa mpomoBoibCcTBHS (maee NFA) [3], mpu
MunucrepctBe cenmbckoro xossiictBa  I'pysun. NCDC  coOupaer oOT4éThI O  BCIBIIIKAX,
SMUIEMHUONIOTHIECKIX OCOOCHHOCTSIX, O TMyTsAX H QakTopax Iepemayn d3TuUX 3a00JeBaHUH,
MPEIOCTaBIICHHBIE  TOCYJNAPCTBEHHBIMH ¥ YaCTHBIMH  WHCTUTYIIUSIMH  3]PaBOOXPAaHCHUSI.
CrnocoOcTByromnue (hakTopbl OMPEACIAIOTCA KaK aCleKThl MPOIecca MPUTOTOBICHUS U 00pabOTKH
MUIIEBBIX MPOJIYKTOB, KOTOPbIE MOTJIM Obl MPUBECTH K 3arps3HEHUI0 MaToreHHbIM areHToM. NFA
MPOBOJIUT MOHUTOPHUHT, TUIAHOBBIH W BHEIUIAHOBBIM HAI30p 32 KAa4eCTBOM MHIIEBBIX IPOIYKTOB,
Takke aHanu3 puckoB. Mel cpaBHmH qanabie NFA ¢ naraeimin NCDC. MBI paccunTanu 0THOMEpHBIE
YacTOThl XapaKTEPUCTUK BCIBIIIKK, OCOOEHHOCTH NPUTOTOBICHUS ¥ MOTPEeOJCHUS TIHIIH,
NpEAoaraéMblil MUIIEBOH MPOIYKT, METOJ MPUTOTOBIICHHS, TIOKAa3aTeNIM YAaCTOThI BCIIBIIIEK, YHCIIO
3a00JIeBaHNi, CPOKM BCIBIIIEK, paclpeneNeHue 1o Moy M Bo3pacTy. Ha3zBaHHe «BHHOBHBIX»
MPOJIYKTOB TIPUBOJIMM, KaK OHO OBLIO YKa3aHO B OTYETE O BCIIBIIIKE.

PesyabTaThl ucciaenoBanusi. CanpMoHEDIE3 B ['py3un, Kak M B JOPYyrHUX CTpaHaX MHpA,
pacrpocTpaHeH yMmepeHHo. Eciu ouneHuTh pacnpocTpaH€HHOCTH 3a00ieBaHusl Mo pernoHam [ pysum,
BBISIBITCS| TIOBBINIEHHBIC CITyYaW B Pa3jMYHBIX PETHOHAX CTPAHBI, B Pa3HbIC T'OJBI, YTO KOHEYHO JKe
CBSI3aHO C BCIBIIIKAMH B COOTBETCTBYIOIMX pervoHax. KaxJplii TOx BCTpedaroTcs cCiydaud B
Tounucu, B KBemo Kaptiu, B Amkapuu, 4To CBA3aHO ¢ OCOOCHHOCTSIMH 3THX PETHOHOB.

Kapruna Nel, mokaseiBaeT pacnpenenenue canbMmonemiésa B ['pysun B 2011-2018 romax B nByx
kateropusix. THIMJICHTHOCTD 3200J1€BaHUSI XapaKTEepU3YeTCsl IMKIIMYHOCTBIO, @ B BO3PACTHOM rpymme <15
JIeT MTHUMICHTHOCTD BCET/Ia MPEBBILIAET TOT K€ TI0Ka3aTelb BO BCEX BO3PACTHBIX IPYIIIax.

Pacnipenienenuie ciiydaeB 1Mo MecsaM He BBIPaXKaeT Ce30HHOCTH 3TOro 3aboseBanus. OcoOeHHbIH
pOCT HaOIIOIaeTCS B MapTe U B arpelie, YTO CBS3aHO CO BCIIBIIIKAME CATbMOHEIIE3A B OTH MECSIIBI.

AHanu3 Kaxaoro rojga mokassiBaeT cienymomee: B 2011 rogy NCDC 3apeructpupoaiio
19575 cnyuaeB KuIIeUHBIX HHPEKIMIA, B TOM uucie 118 cnyyaeB canpMonenié3a (MHIMACHTHOCTD 2,6
Ha 100.000 mHacemeHHs), BCTPEYANNMCh KaK CIWHUYHBIC CIydad, TaK W TPYIIIOBBIC BCIBIIIKH
caapMOHeIE3a. JlaHHbIE O TPUYMHAX CaTbMOHEIUIE3a OTCYTCTBYIOT [4], Tak kak NFA magan
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cymecTBoBanue B ssHBape 2011 roia u He MpeIoCcTaBUil JaHHBIC O OE30MACHOCTH MUILEBIX POJTYKTOB
(3). U3 B3saTeIXx B 3TOM Tomy 516 00pa3smoB MHIIEBBIX MPOMYKTOB, 114 HE COOTBETCTBOBANIH
YCTaHOBJICHHBIM ITOKA3aTeNIIM KaueCTBa.

OcHOBHOW
OcHoBHOM
OcHoBHOM

OcHoBHOM

OcHoBHoOM
OcHoBHoOM
OcHoBHOM
OcHOoBHOM I I I II I I

OcHoBHOM
OcHoBHOMOcHOBHOM OcHoBHOMOcHOBHOM OCcHOBHOM OCHOBHOM OcHOBHOM OCHOBHOM

M Bcero m<15

Puc. 1. Pacnpocmpanennocme canvmonennésa 8 I pysuu no gozpacmuvim epynnam 6 2011-2018 22

B 2012 romy otmeyaercsi pocT MHUMACHTHOCTH calbMOHEIE3a B 1,5 paza u cocrasusier 3,9 Ha
100.000 Hacenenus. B aTtom romy Bo3poc nmokasaTesb Cpeau AeTeil B Bo3pacte muafuie 15 et B 1Ba pasa,
YTO, TI0 HAIIeMy MHEHHIO, CBSI3aHO C TPYIIIOBOM BCIIBIIIKON B JIETCKOM cafy ((akTop mepenadn He ObLT
BbIsIBIIEH). B To Bpems, kak NFA He coolmaeT 00 3Toi BCIBIIIKE, HE BBISBISIET 3arPS3HEHHOCTD MUILIEBBIX
NPOAYKTOB CAJIbMOHEUIAMH M MMEIOTCS IaHHBIE TOJIBKO O 3arpsA3HEHHUM MHMILEBBIX MPOIYKTOB YCIOBHO-
NIAaTOreHHBIMH OaKTepusiMU (KOJH-0aKTepuH, MPOTEYC, CyJIbPUTPENYLMPYIOIINE KIOCTPUINH), B APYTHX
peruoHax ['py3un Takke 3apeTHCTPUPOBAHBI TPYIIIOBBIE BCIBIIIKHA CATBMOHEIUIE3, TPEATIOIOKHUTEIEHBIM
(haxTOpOM HEpeaaun KOTOPOro ObUT HEBBIMBITBIN OTypeL] M TOPT «IITHYbE MOJIOKO». BBICOKME moKazaTenn
OBLTH BBISIBJICHBI TAKXKe B Bo3pacTHOH rpymme 30-59 ner.

B 2013 roay pacTér unciio KuIeyHbIX MH(EKIni 3a CUET eJMHUYHBIX CIy4aeB. 3 BCHBIIIKA
callbMOHeIIE3a ObTM 3aUKCHPOBaHBI 3a 3TOT TroA. B mepBoM ciydae (akropamu BCIBIIIKA
OKa3aJIMCh TPUObI U «IIXaJi» (BapéHbIE OrOPOJHbBIE OBOIIM C IPELKUMHU OpEXaMH), B 00oux Omromax
MIPUIIPABON CIy)KWJa HEIOCTaTOYHO BBIMBITas CBeXas 3eJIeHb. Bo BTOpoM ciyuae — MsICHBIE
OJIMHYUKH, B TPETHEM — OBEUHii ChIp. B 3TOM rojy mo4ru B iBa paza CHHU3HMJIaCh HHIIUAEHTHOCTH STOTO
3a00JeBaHus Cpeay AeTei mMiuanaie 15 neT, YTo TakkKe CBSI3aHO C XapaKTepoM BeObIKY. [1o maHHBIM
NFA 2013 roma crnemyeT, 9To U3 B3AThIX 653 00pa3IoB MPOIYKTOB MUTaHUS 175 HE COOTBETCTBOBAIIU
YCTaHOBJICHHBIM TIOKA3aTelisiM KauecTBa. BBISABICHO O0O0JBIIOE HECOOTBETCTBHE JAaHHBIX JIBYX
OpraHu3aluii, KOTOPbIE JOKHBI COTPYIHUYATh B 3TOM HalpaBJICHHUH.

B 2014 roay, kak 1 B IPOLIEAINX T'OAaX, PACTYT Cllydyau KHIIEYHBIX HHPEKIHHA, KOTOpPBIE, TI0
HallleMy MHEHUIO, BBI3BaHbI HECKOJIBKUMHU BCIBIINIKAMHU CajbMOHEIUIE3a, IMOKa3aTelb KOTOPOTO B JBa
pa3a mnpesbimaer mokaszarenn 2013 roma (7,9). Jns BeisBiaeHHs (akTopa mnepenaun HHPEKIUU
NPOBEIEHO HCCIEIOBAHHE «CIIy4ald-KOHTPOJIb», KOHKPETHBIM NPOAYKT HEe ObUl  BBISBJIEH,
MIOJIO3PUTEBHBIMU OKa3aJHCh MsICHbIe Onrosila — JabopaTopHOE HCCieOBaHUE TMOJJ03PUTENBHBIX
MPOJYKTOB, KaK U B JIPYT'HX CIIy4YasX MPOIUIBIX JIET, He MPOBOMWIOCh. B r. TOWIMcH Benblika Oblia
CBsi3aHa C yNMOTpeOJIeHWeM TOpTa, B OJHOM cilydae, B JIPYyrOM — C MOJIOJBIM ChIpOM. B permonax
I'py3un cinydam canbMoHeIE3a ObUIM CBSI3aHBI C YHOTpeOJeHHEM MIaypMbl M3 KypHIIBI U >KapeHOH
poi6oii. [To nanuasiM NFA, u3 B3sateix 4190 o0pa3ioB HapyiieHus 3adukcupoBansl B 1059 o0Opasiax.
N3 501 oOpasma, B3STOrO JUIsl MCCIEIAOBAaHWS CaIbMOHEIIE3HOW 3arps3HEHHOCTH, TOJIBKO B 3-X
oOpa3uax ObTH OOHApYKEHBI CaJbMOHEIUIBL IMIaypMa, (uile Kypulpbl, MSICHBIE MOIy(paOpUKaTHI.
Jlucrepuu ObUTH OOHAPYKEHBI B 3-X o0Opasiax (rortoebie 0roaa) u3 201 obpasua. CanbMOHEIES ObLI
pacrpocTpanéH B Bo3pacTHbIX rpymmax: 30-59, 20-29, 46% u 23% cOoOTBETCTBEHHO.
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B 2015 roay, 3a0oneBaeMoCTh CalbMOHEIUIE3a YMEHBIINIIACH B TPH pa3a M cocTaBuia 2.7, HO,
KaK ¥ B MPEIbIIYIUX rojaxX, OOJBIIMHCTBO KUIIEYHBIX MH(EKINA HEyCTaHOBICHHOW 3THOJOTHH. B
JIETCKOM KOHTHHTEHTE pacmpocTpaHeHue coctaBmio 7,9 ma 100.000 HacemeHWs, 9TO HEMHOTO
Oombie, uem B 2014 roxy.

B 2016 roxy 3apeructpupoBaHa 0jHa ceMeifHasi BCIBIIIKA calbMOHeIu€3a. DakTop mepenayn
WH(pEKINH U B OTOM Cydae He OOHapYyXXeH, HO TMOJIO3PUTENBHBIM MPOJAYKTOM OKa3ajlach OyJiodka C
kpemom. [To narnabiM NFA, u3 3244 B3aThIX 00pa3ioB Ha 6,5% CHU3WIOCH YKCIIO HAPYIICHUH.

B 2017 romy uninmaeHTHOCTH OOJIe3HU B nBa pa3a Beime (4.2 Ha 100.000 HaceneHus). A cpenu
nerell moBeimeHrie He Tak Bbicoko (8,1 ma 100.000 nHacenenms). Ciydam cainpbMOHEIIIE3a OBLIH
3apeructpupoBansl B Towmwmucu (80), B Umepern (4), B Kaxernu (2), B KBemo Kaptm (1). B Teuenue
oT4eTHOro mnepuozaa B TOmmcu Oblna oHa BCIBIIIKA CaJbMOHEIE3a: B MapTe OBbLIO 3aperHCTPUPOBAHO
52 cmy4as 3a0oreBaHus (WICHBI OJHOTO PUTyalbHOTO cTona). Bee 3abomeBmme Oputn crapmie 15 er.
PesynpraTel m1abopaTopHOTO WCCIenoBaHus AoKasanu Hammgre Salmonella typhimurium B oOpasmax 4
napeHToB. COrlIacHO 3MUAEMHOIOTMYECKAM HCCIIECA0BaHHUAM, BHICOKHN (aKkTop mIaHca ObLT MONTy4YeH B
otHomenun Kypunoro caigara (OR =4,5; CL 1,5-14,1) u nmmnara (OR = 3,3; CL 1,1-9,7).

B 2018 rogy MHIIMAEHTHOCTh CAIBMOHEIUIE3A JOCTUTIIA MAKCUMAIIBHOTO YPOBHS B H3y4aeMbIil
MEepUOJT BPEMEHH U COOTBeTCTBEeHHO cocTaBisieT 8.1 Ha 100.000 HaceneHHs BO BCEX BO3PACTHBIX
rpynmnax u 13.6 B Bo3pactHOH rpymnme <15 ner.

Oo6cy:xnenne. dakt, urto B OONBIIEH CTENEHN CATFMOHEIUIE3 BeTpedaercs B TOmmich, B KBemo
Kaprim u B Ampkapun, MOXKHO OOBSICHUTH CIIEIyIONM oOpasom: TOwmmcu siBisiercst cronuie | pysun,
rzie MPOXKUBAIOT JIIOJU M3 PasHbIX PErMOHOB ['py3uu, ¢ pa3IMYHBIMM TPAAULUSAMU, IPUEIKAOT TAKKE
MHOTO TYPHCTOB H, CII€IOBAaTeNIbHO, OOBEKTOB IHUTAHMS, KOTOPHIE CHOCOOCTBYIOT PaCHpOCTPAaHEHHIO
Oose3nn, MHOTO. Ta JKe CHTyalusi BCTpedaeTcsl B AIKapuu, KOTOpas CUMTaeTCs KypOpTHOH 30HOH, a
pacmpoctpanenue 6one3nn B Ksemo Kaptiu, o Hairemy MHEHHIO, CBA3aHO C HEYOBIETBOPUTEILHBIMU
CaHUTapHBIMH YCIOBUSIMH, a TaKkKe KYyJIbTYPHBIMA M CAHHTAPHBIMH OCOOCHHOCTSMH JKUTENEH 3TOro
pervioHa. AHamM3 TEpBOM KapTHUHBI IIOKa3bIBaeT, YTO B CTpPaHE 3a TMOCIEAHHE TOAbl JHHAMHKA
CaJIbMOHEIUIE3HBIX MH(EKIMH MPaKTUUeCKH HeCcTaOWIbHA. BBIXOJS M3 3IHIEMHOIIOTMYECKOTO HAI30Pa,
CaJIEMOHEIIIE3 PETUCTPUPYETCS SAMHUYHBIMH CIYYasiMHd TOJIBKO TOCIE JTaOOPATOPHOIO HCCIIECIOBAHHS.
Hcxonast u3 3T0T0, Ciydan 3a00JIeBaHUS PETUCTPUPOBAINCH TOIBKO B T€X PETHOHAX, TAe (PyHKIMOHUPYIOT
Oaktepuoniormueckue  Jraboparopun. BeposTHO, 4YTro  OONBIIMHCTBO  CIIy4yaeB  CaIbMOHEIUIE3A
PETUCTPUPYIOTCS KaK JTnapesi BEPOSTHOrO MHQEKIIMOHHOTO MPOUCXOXKICHHSI.

[lomydeHHbIe pe3yNMbTAaThl WCCIEAOBAHUS TAKXKe CBUNIETEINBCTBYIOT, YTO aHAJH3 BCITBIIICK
canmpMoHeIUIE3a B ' py3un HemocTatouHO 00BhEMEH. B OONBIMMHCTBE CITydasx BCIIBIIIEK PUCK-(DaKTOPBI HE
BBISIBIISIFOTCS, OCOOGHHO TIPH CEMEHHBIX BCIBIIKAX. [loATBEpKICHHE JHAar€o3a CalbMOHEIIE3a
OCHOBBIBAETCSl Ha KIMHHUKO-3ITHIEMHOJIOTHIECKOM aHamHese. JlabopaTtopHoe ucciieJoBaHUE BbIIEICHUI
TIAIMEHTOB U TIOJIO3PUTENBHBIX THIIEBBIX IIPOMYKTOB HE IPOHMCXOMUT, OCOOCHHO B €IMHUYHBIX U
HEOOJIBIIMX CeMEHHBIX Bemblkax. OOHapyxuBatoTcsi HecooTBeTcTBHs Mexkay naHnHbIMA NCDC u NFA!
NFA coo0IiaeT 0 BBICOKOH OakTepHaIbHONH O0OCEMEHEHHOCTH IHUILEBBIX MPOIYKTOB, TOTOBBIX OJIIOJ,
nerckoro nutanus, a NCDC ormeuaer citydan HeyCTaHOBJIEHHON KUIeyHoH MHpekuun. Hano ormeTHts,
YTO OOJIBIIMHCTBO CITy4aeB CATbMOHEIUIE3a BCTpeyaeTcsl Cpey JETCKOro U MOJIoAoro HaceneHus. Kpome
39TOro, Haa0 OTMCTHUTH, YTO OOJIBIIIMHCTBO BCIIBIIIEK CBS3AHO C 6J'IIO]IaMI/I JOMAIIHETO IPUTOTOBJICHHA.
[pu BembIKax B AETCKOM cajly He HaiijieH (akTop nepeaadn HHOEKIUH.

BoiBoabl. Ciyuan 3aperiMCTPUPOBAHHBIX CAILMOHEIUIE30B M MOHUTOPHHI KayeCTBa MHILEBBIX
MPOIYKTOB HE BRIABIISIOT CYyTH IIpo0JieM X pacrnpoctpanenus B [ py3un. Bexymiee mecto 31ecs 3aHuMaeT
HU3KAN CAHUTAPHO-TUTHUEHUYECKUM YPOBEHb HACENICHHS, COTPYIHUKOB TPEANIPHUATHH, HECOOIIOICHUE
9NIEMEHTAPHBIX TPaBHJ JIMYHOM TUrueHsl. K Tomy ke OTCYTCTBYIOT JaHHbIE NPUYUH MHUKPOOHOTO
3arpsA3HEHUS NUIIEBBIX MIPOIYKTOB M TOTOBBIX OO, 1MOTy(haOpHKaTOB NPOMBIIUICHHOTO POM3BOJICTBA,
HE MPOUCXOAUT BBIABJIICHHUC KPUTUYCCKUX TOYCK HA IMPOM3BOJACTBE, HC MCCICAYIOTCA IMPOAYKTBI ITUTaHUA
71a00paTOpHO HA MUKPOOHOE 3arpsi3HEHUE, HE IPOMCXOJUT PacciieIOBAaHUE LETH MUILEBOr0 00CEMEHEHHS
Y TIONaZaHusl TOKCHHOB, UCXOJS U3 3TOr0, HE BBISBICHBI PUCK-(haKkTOpsl MUKpOOHOTO 0OcemeHeHHs. be3
OTUX OAaHHBIX HEBO3MOXHO pa3pa60TaTL U TIPOBECTU LECJICHAIIPABIICHHBIC CAHUTAPHO-TUTUCHUYCCKUC
Meponpustus. Harre nccnemoBaHue Takke MOATBEPIKIIAET, YTO JUIS HACEIeHHs HEOOXOIMMO CO37aTh
CIPaBOYHUK 10 COOIOACHHUIO TMTHEHUYECKUX MEp MPH MOKYTIKE, XPaHSHUH, PUTOTOBICHUH, 00paboTKe
NIMIIEBBIX TIPOIYKTOB, TaK KaK MOTPEOHMTEh OTBETCTBEHEH BMECTE C IPOU3BOJIMTENIEM 3a 0E301acHOCTh
MIUIIEBBIX MMPOIYKTOB B IOMAIITHHUX yCIOBUIX. OcCOOEHHOE BHUMAHHUE HAJI0 YACIUTH ACTSM.
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Pesynpraty craTi BiANOBIAAIOTH IUIAHY HAyKOBUX JIOCTIPKEHb JIHBIBCHKOTO HAIliOHAIBHOTO
MEIIMYHOr0 yHiBepcuTeTy iMeHi JlaHmna ["auibKoro 1 € YaCTUHOK HAYKOBO - JIOCHIIHOI TeMu Kadeapu
HOpPMaJIbHOT aHaToMii «CTPYyKTypHA OpraHi3allisi, aHr0apXiTeKTOHIKA Ta aHTPOIIOMETPUYHI OCOOIMBOCTI
OpraHiB y BHYTPILIHBO Ta I03ayTPOOHOMY IIEpioAax PO3BUTKY, 32 YMOB €K30 — Ta E€HJOMNAaTOTeHUX
¢axropiB» (Homep neprkpeectparii 0115U000041), sika BukoHyeThest Bipogosx 2015 — 2019 pp.

MexaHi3M BIUIMBY Tpenapary Ha MOpQOJIOTiI0 OpraHiB Ta CHUCTEM MOXE pealli30BYBaTHCh
pI3HUMHM [UIAXaMHd, 30KpeMa i uepe3 CHUCTeMy OIMiOiIHUX peuenTopiB. Pi3He mpencrtaBineHHs iX y
pi3HMX opraHax Ta iXHS Ba)JIMBa y4yacTh y peryisiuii (QyHKOi cucTeM Ta OprafiB YCKIJIAIHIOE
MUTaHHS Yy3arajlbHEHHS BIUIMBY OINOINIB Ha MOpQOoJorito opraHiB. Bmepiie TBepmKeHHS Ipo
HEOJIHOPIHICTh OIMOIAHUX perenTopiB 3'sBuiock 1976 poky [96,183], komu BuUmimMIM TpU THIH
PEIenTOopiB - U-THII, K-THIT T4 G-THII, TIOTIM Oyiu BUUIeH] d-penenTtopu [97,184]. TloTtim mocipkeHHs
JIOBEJIH, 1110 G-PELENTOPH HE € OMiOITHUMH 3a IPUPOJIOI0, TOMY OCTaTOYHO KJIACH(IKyBalIu TpH TUIH -
pn, « ta & [98,185]. Lla kmacudikamis He ocTaToO4HA 1 TMEPIOJMYHO B JHTEparypi 3'ABISIOTHCS
NPUIYLIEHHS PO iHII TUIM OMiOIAHUX PELENTOPiB.

p-Tun (aroHicT - Mop(iH) MpencTaBlieHi B OCHOBHOMY B CTOBOYpi MO3KY Ta B IpHCEpelHiil
YyacTIi TajJaMyca. BiNoBifalOTh 3a LEHTPaIbHY aHAJIIe3ir0, MPHUTHIYeHHS AUXaHHs, cHdopiio,
npurHideHHss Motopuku IIKT, 3acrokoeHHsA, a TakoX BiAIrpalOTh KIOYOBY pOJb y PO3BUTKY
3anexHocTi. bepyTh y4acTs B ajanTauii Miokapaa Ta HUPOK A0 TMOKCHYHUX cTaHiB [95,99,182,186].
HaifbinmpIm mocmimKeHi cepell yCiX THIIB PEIEHTOPIB Y 3B'SI3KY 3 aKICHTYBAHHSM yBard JOCIITHUKIB
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JIOBIIMIA Yac 10 MeXaHi3MiB Aii MOpdiHy Ta pO3BUTKY OIMi0igHOI 3aJIe)KHOCTI. BUu3HauatoTh Tpy MiaATHIN
- M1, M2 ta M3. V miteparypi BUKOPHCTOBYIOTH JUIsI TO3Ha4eHHs abpeBiatypy MOR.

K-THI (arOHICT - KETOIMKIIA30IIMH) TIPECTaBJICHI B JTIMOIYHIH CHCTEMI Ta ACSIKHX 1HIINX BiIiaax
NPOMIKHOTO MO3KY, CTOBOYpI MO3Ky Ta CIIMHHOMY MO3KY. BiAloBimaroTh 3a CHiHaJbHY aHAITe3iio,
NPUTHIYEHHS AUXAHHS, 3aJUIIKY, 3aCIIOKOEHHS Ta 3MiHy HAacCTpO0. ICHYIOTh 10Ka3H BIUIMBY Ha MiOKapf,
30KpeMa JIOBEIICHO AHTHAPUTMIYHI BIIACTHBOCTI OJOKATOPIB K-PEIENTOpIiB TMPH IMEMIYHUX CTaHaX
[100,187]. Kpim Toro, mepermisigaeTbCs TBEPHKEHHS OA0 HEYYacTi JAHOTO THITY PELENTOPIiB Y PO3BUTKY
Hapko3ajiexHocTi [101,188]. Pospizustors wotupu migrumu. BukopuctoByeTthest abpesiatypa KOR.

O-THI (arOHICT - JeNbTa-allaHiH-IeNbTa-IeHIINH-eHKe(daliH) MUPOKO MPEACTaBICHI B MO3KY.
BrnmmB HemOCTaTHRO MOCTIKEHUH, CTUMYISIS MOXE BUKIMKATH TUC(OPII0 Ta MCHXOMIMETHYHI
nposieu. KpiM TOTO, mOBeneHi iXHI KapAiOMpOTEKTOPHI Ta HEHPONMpPOTEKTOpPHI BIACTHUBOCTI, 4epes
MiIBUIIEHHS TOJEPAHTHOCTI J0 TIMOKCHYHOTO abo imemigHoro crpecy [99,186]. Po3pisusatoTs aBa
migrunu. A6pesiarypa — DOR[102,103,183,190].

KpiMm BuILe3a3Ha4€HOTO, 3arajJbHAME BIACTHBOCTSIMU JUISL BCIX PEUETOPIB € y4acTh y PEryJisii
10HHOTO roMeocTasy (IO BBKAETHCS OJJHUM 3 KIFOUOBHX (DaKTOPIiB aHTHOKCHIIAHTHOI JIil O-petenTopis),
CTUMYJIAI{ KINTUHHOI Tpomidepartii, Ce30HHI aKTHBHOCTI OpraHi3My, IO Yy TBapWH IPOSIBISETHCS
3UMOBOIO CIUITYKOIO, Ta BIUIMB Ha IIUTYHKOBO-KUINKOBHH TpakT. CtocoBHO BBy Ha LIIKT - BCi Tpu TN
peutienitopiB npencrapieni B opranax LIKT, kpiM Toro, Mae Miclie i BIUIMB Yepe3 LCHTPaIbHI PEICHTOPH
(Bynrakos 2011) [179]. BrmmBaroun depe3 HeHpo- Ta eHIOKPHHOOIIOCEPEIKOBaHI MEXaHI3MH, SHIOTeHHI
OTTiiY BIUTMBAIOTh Ha TEPUCTATIFTUYHY aKTHBHICTh KHUIIKH, TOHYC C(IHKTEPIB, CEKPETOPHY aKTUBHICTH. Y
pe3ynbTaTi crumydsnii peuentopiB LIKT cnocrepiraeTbesi CHOBUTBHEHHS CIIOPOXKHEHHS IIUTYHKA, CIa3M
chiakrepip (Brmodaroun cdinkrep Opi), MIBHUINEHHS TOHYCY TJIAAKOI MYCKYJIaTypH Ta TPHUTHIYCHHS
MIePUCTAIBTUYHOI MisSUTBHOCTI. Takwii BIUIMB y TO€IHAHHI 3 MPUTHIYEHHSIM BHIUJICHHS PIAMHHA B TIPOCBIT
KHUIIKY BUKJIMKA€ 3aKpeMy - OJIMH 13 HalOUThII mommpennx ycknaauensb 3 6oky LLIKT npu 3actocyBaHHi
omioiiB st 3HeOoneHHs [191]. OnHak oHOCTAHHOT AYMKH III0JI0 MEXaHi3MY BILUIUBY CaMe IPE/ICTAaBHUKIB
TPy aroHICTIB-aHTaroHICTIB HEMAae€, BiJ3HAYAIOTH JIMIE MEBHI MMOOIYHI il BHACTINOK B)KHUBAHHA
HaOydiny 3 Ooky LLIKT, 30kpema HyoTy 1 OitoBanHs. Citiji TAKOXK BII3HAYMTH, IO OIMIOIIHI PELICTITOPH B
TICYiHIIi1 MANLTYHKOBIH 3a11031 MOXKYTh OpaTH y4acTh i B peryJisiil piBHS IIFoKo3u Kposi [192-200], omHak
poutb iepudepiitHOI perysiii HeZJOCTaTHRO JIOCHIKEHa, THM OLJIbIIe, IO JOMIHYIOUYNM JIUIIAETHCS BIDIUB
Yyepe3 LeHTPaIbHUI Ta T'yMOPaIbHI MEXaHI3MHU IUIIXOM aKTHBALlll CUMIIATO-apEeHaI0BO1 CUCTEMH.

JlocnmipkeHHsT pelenTopiB, IXHBOI JIOKaTi3alfi Ta [ii NpeicTaBisie COOOK MEPCICKTUBHE 1
HaJICKIaiHe 3aBaaHHs. CBiTYEHHSIM KOMIUIEKCHOTO BIUIMBY KOJKHOI TPYIIH PELIEITOPIB HA OPraHi3M € X04
Ou TO# (paKT, 10 HABITH Ti MpENapaTH, IO MAIOTh CIUTEHY 3 MOP(PIHOM XIMIUHY CTPYKTYpPY, MAFOTh KOXEH
CBOT 0COONIMBOCTI B CIIEKTPI JIii, MOOIYHUX eEeKTiB, MOMKIIMBOCTI TIPOXOIUTH reMarto-eHuedaniaauil oap'ep,
e()eKTHBHOCTI Ta TPUBAIOCTI 3HEOOJICHHS, aJUIIKTHBHI BIaCTUBOCTI Ta iHmIe. Lle mosicHIoeThCs THM, 1O
YacTo Jis Ha PEleNnTopy 3aJIeKUTh HE TUTBKH BiJ TMIEPBUHHOI Jii IpenapaTy, aue i Bill ocoOIMBOCTEN
MeTaboIi3My KOHKPETHOTO Tperapary, OCKUTBKH METa0OIITH MOXKYTh OyTH sSIKpa3 OCHOBHIMH YMHHUKAMU
BIUIMBY Ha OITIOIIHI perenTopy. Y 1bOMY KOHTEKCTI CIIiJI BiZ[3HAYNTH BEIUYE3HY KiJIbKICTh YMHHHKIB, 1110
MOXKYTb 3MIHIOBATH TPUBAIICTD 1 peKTHBHICTB i1 omioiniB. Sk Oyo 3a3HadeHO BHUILE, OCHOBHUM HUIIXOM
NIEYiHKOBOr0 MeTaloli3My € peakwis 3a y4acTio mutoxpomy P- 450, a came mepeBaxxno CYP3A4 Ta
CYP3AG6 [111]. Crin BinzHauntH, 1m0, 30kpema CYP3 A4, sikuit € oOCHOBHUM Jjisl MeTaboumi3My HAIOyhiHy,
BiAMOBiae 3a MeTa0oji3M OararhbOX IHIIMX PEYOBHH, IO MOXE BHKIHKATH SK IHTIOyBaHHS, TaK 1
TIOCWJICHHS Horo Oii Ta moOivHuX e(eKTiB, TOMy HEOOXiIHO CIiAKYyBaTH 3a MOXJIMBOIO B3a€MOIIEI0 3
iHIMMK pedoBUHAMU. Lle MOke cTOCYBaTHCh He TUTbKA MEIWKAMEHTIB — OepraMoTiH (BXOAWThH y CKIIaJ
rpernppyKkToBOro coky) Ta kadecros (0auH 13 KOMIIOHEHTIB KaBH) € MOTYXHUMH iHri0iTopamu CYP3A4,
TOMY BXWBAaHHA LMX TPOAYKTIB MOKE TPU3BECTH A0 NPOJIOHTYBaHHA il HanOy]iHy, MiABUILECHHS
KOHIIEHTpalii B KpOBi Ta, BiINOBIIHO, MiIBHUIIECHHS PHU3MKY YCKIAIHEHb a00 IOCATHEHHS eQeKTy
HacuueHHs (Smithet al.2009) [193]. Cnmixg Big3HauwmTH, 10 MeTaboi3M MOpdiHy, OKCIMOpP(OH Ta
rigpoMOpGOH MaroTh MNPUHIMIOBO 1HITY CXEMy II€YiHKOBOIO METa0oni3My - JaHi Mpenapard
MEeTaboIII3YIOThCS IIISIXOM IJIFOKYPOHYBaHHSI 3 BUKOPUCTaHHAM eH3uMy Y JID-TimokopoHinTpaHchepasm.
[Ipy1 1BOMY YTBOPIOIOTHCS aKTHBHI METa0OJITH, 30KpeMa MopdiH-3-riokopoHin (M3G) Oims 90% Ta
Mop¢in-6-rmokoponin (M6G) 6inst 10%, ocTaHHIA € OCHOBHOIO JIFOYOIO PEYOBHHOIO 1 JKEPEIIoM
OCHOBHHX YCKJIaJHCHb IIPU BUKOPUCTaHHI MOpP(QiHY, BiH K€ € OCHOBHUM IiI0YMM METabONITOM KOJCIHY.
Oxpemi TpemapaTd TPYIH OIIOIMIB B3arajgi HE MalOTh AKTHBHUX MeETAOOMITIB, 30KpeMa (EHTaH,
okciMOpoH Ta MeTamoH. Taki BIAMIHHOCTI YaCTKOBO IOSICHIOIOTH IHIMBIAYyaJbHICTh Ta OCOOJMBOCTI
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KOXKHOTO TIperiapary IpyIH OMIOINB y MUTaHHAX e(heKTUBHOCTI Ta TPUBAJIOCTI JIii, TOKCHYHOTO BIUIMBY Ha
OpTraHi3M, PU3UKY YCKIIaJHEHb Ta MOsIBY e(heKTy BiIMIHHM, a TAKOK OCOOJIMBOCTI 3aCTOCYBAHHS y TIAIIIEHTIB 3
MOPYIICHHSIMH MEYiHKH Ta HUPOK.
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Beryn. MikHapoHe HayKOBE TOBapHUCTBO 3 OPTOICAMYHOIO 1 peadimiTamiiHOro JIiKYBaHHS
ckomiody (SOSORT) Bu3Hauae CKOMiO3 SIK 3arajbHUM TEpMiH, 10 00 €JIHY€ TETEPOreHHY TPYyILy
CTaHiB, SIKi MOJIATAIOTh B 3MiHaX (JOPMH 1 OJIOKEHHS XpeOTa, IpyIHOI KINITHHH 1 TysryOa [21].

Ckoio3 — 1ie 3aXBOPIOBaHHS BCHOTO OpraHi3My JIIOJUHH, OCHOBHHM IIPOSIBOM SIKOTO €
nedopmMarliisi XxpeOdTa B TphOX IUIOIIMHAX: cariTalbHil, (JPOHTAIBHINA, Ta TOPU3OHTAIBHIN, a TaKOXK
JaTepaibHe BIIXWICHHS XpeOTa Ta poTalis XpeOIiB B ()pOHTABHIHN MutonuHi [24].

CKoJ1i03 TOJIISIFOTh HA TPU OCHOBHMX THITU: BPOJPKCHHH, CHHIPOMHHUH Ta imionatnaHuil. [Tpu
BPOIDKEHOMY CKOMio3i jgedopmalrist XpeOTa BHKIMKAHA HEMPABWIBHO C(HOPMOBAHMMHU XPEOIsIMU,
CHH/IDOMHHMH CKOJIO3 TOB'A3aHMI 3 PO3JIaJIOM HEPBOBO-MS30BOI, CKEIETHOI ab0 CIIOMyYHOI TKaHMHH,
HEeWpoQiOpOMATO30M UM IHIIMM BKIMBAM MEIWYHUM CTAHOM. [miomaTHyHMI CKOIIO3 HE Ma€ KOIHOL
BIZIOMOi TIPHYMHM, € JiarHO30M BHKJIIOYCHHS 1 CTAaBUTHLCS JIMIIEC TOMI, KONM aHaAMHE3, KIIHIYHI 1
PCHTTEHOJIOTIUHI JIaHI HE [al0Th YiTKUX JIOKa3iB IICBHOI KOHKPETHOI €TiOJorii, BiH, OYEBUIHO,
00YMOBIIIOETHCS KIJIBKOMA TPHYMHAME 1 MOXKE TIPOTPECYBaTH B 3aJISKHOCTI BijJ Oarathox (hakTopiB Mij
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yac Oy/p-SKOro MIBHAKOTO Tepiomy pocty mutuhu [1, 21, 24]. TepmiH imionaTUYHMI CKOJiO3 BBIB
KireitaGepr B 1922 p. [13].

SOSORT BBakae, mo IiarHO3 CKOJIO3 MiATBEPKYEThCs, Komu KyT Koba ckimamae 10° i
OinbIIe Ta OCHOBHH MOBOPOT MOKHA PO3Mi3HATH. MakcUMalibHEe OChbOBE 3MIllICHHSI BUMIPIOETHCS Ha
amikagpHOMY XpeOtieBi. 20% BUTIAAKIB CKOMIO3y € BTOPHHHUMH, perrta 80% — iqionaTHIHu# CKOITi03,
B 3arajibHiil momyJsmii oro mommpeHicts ckianae 0,93-12% [21] i mepenbauyBaHO 3aI€KUTh Bia
reorpagivHOi IUPOTH NpoXKKUBaHHsA XBopux [11, 21].

[Mpubnmzno 10% niarHocTOBaHOTO imionaruuHoro ckomiosy (IS) morpebye KOHCEPBATHBHOTO
nikyBanHs, a 0,1-0,3% — omepatuBHOTO KOperyBaHHs. [S 3HAYHO yacTille Mporpecye y NiBYATOK, HIK Y
XJIOMYKKIB 1 3anexuTh Bif Kyra Koba, mpu i#oro 3HadeHHsx 10°-20° mikcTaTeBe CITIBBiJHOIICHHS
3axBoptoBaHocTi ckmamae 1,3:1, mpum kyti 20°-30°-— 5,4:1, a komu kyr KobGa mepepurye 30°,
CHiBBiTHOIIEHHsT cTaHOBUTH 7:1 [17, 22]. Skmio micns 3akputTs 30H pocty KyT Koba ckmamae 30°-50° i
BHIIIE, TO iICHYE BUCOKHI PU3UK BUHUKHEHHS TIPOOJIEM 31 31I0POB’SIM B JIOPOCIIOMY YKHTTI, 3HIKSHHS SKOCT1
YKUTTSI, KOCMETHUYHA Jieopmallisi, Oitb Ta mporpecyrodi hyHKIioHambHI ooMexenns [17, 20, 21, 31].

EtiomaroreHe3 ckomio3y He BuscHeHuwin [4, 6, 21], a TOXO/)KEHHS BBAKAETHCS
6araropaxropaum [21]. IS mMoxe po3BuBaTHCs B OyAb-sKHH 4ac B AUTIYOMY i MiUTITKOBOMY BiIli,
Hal4JacTilie B mepiou OypXJIMBOTO POCTY, 3a3BHUail Mixk 6 1 24 micsisamu, 5-8 pokamu i HaHOUIbIIE B
Mepioj] CTaTeBOro A03piBaHHs y Biwi Bix 11 mo 14 pokis [1, 16, 21]. Ilicnst 3aBepiieHHs pocTy XpeOTa
BIpOTiAHICTh TPOTPECYBaHHS 1/1IOMATUYHOTO CKOJII03y CYTTEBO 3HMKYETHCS, B 3plioMy Billi IS 3HOBY
MOJKE€ TIOCHIJIEHO PO3BHBATHUCS B PE3yJIbTaTi KICTKOBUX Aedopmalliii i konarncy xpedTa, 0cOOIUBO MpH
ckodio3i 3 kyrom Koba nonan 50° [14, 20, 21, 30, 32].

SOSORT mnpomnoHye XpoOHOJOTIYHY, KyTOBY 1 Tomorpadiuny knacudikamii [S. B
XPOHOJIOTIYHIA BUIULIOTH iHparTwiIbHMMA (0-2 p.), roBeHINbHUHN (3-9 p.), mimmitkoBuit (10-17 p.) Ta
nopociuii (18+ p.) IS. B kinacugikaiiii 3a KyToM CKOJIi03y po3risaaoTh HU3bKUH (10 20°), momipHuid
(21°-35°), Bim momipHOTrO A0 THKKOTO (36°-40°), TspKKUiA (41°-50°), BiA TSHKKOTO 10 TYXKE TSHKKOTO
(51°-55°) ta myxe Tokkuit (>56°) IS. 3a TomorpadidHO0 O3HAKOK BHIUIIOTH MIMHHUHN, ITHHAHO-
TpyAHUHN, TOpaKaJbHUM, Tpy0-TIoNepeKkoBuil Ta monepexoswii IS [21].

[aTonoriyanii MexaHI3M MPOTPECYBaHHS CKOJIIO3Y 3aJCKUTh Bif OaraThOX MPUYWH: TYT i
BIUIMB TpaBiTallii, Jis M’s3iB, PEaKTHBHI CHJIM, SIKi BHUKIWKAlOTH 30UTBIICHHS JIOPA03Y, TOPCiOH,
MOB’SI3aHUIA 3 pOCTOM, JedopMarliss MiKXpeOIeBUX IHCKIB, CariTalbHI MapaMeTpH, TeHETU4Hi
dakropu [2-4, 6, 10, 12, 21, 25, 29]. Ane He BCi CKOJIIO3U TPOTPecyroTh, 25%-75% niarHocTOBaHUI
KPUBHX CKOJIIO3y TiCsl 3aKpUTTS 30H POCTY 3alMIIAIOThCS HE3MiHHUMH, a 3%-12% KpuBHX
CIIOHTaHHO perpecyroTs [16, 21, 26].

Bapro BigpizHsaTy IS Bij CKOMIOTHYHOI OCaHKH, X04a TpH 000X 3aXBOPIOBAHHSIX BiJIOYBA€THCS
OOKOBE BHKPHBIICHHS XpeOTa, aie IMpU CKONIOTHYHIM OCaHIll BCi MOPYIICHHS HOCSATH (PYHKIIOHAIBLHUI
XapakTep, >KOMHUX MopQoIOriyHUX 3MIiH He BimMmidaeThes. llepexinm Bin CKOMOTHYHOI ocaHKH a0 IS
HACTYTIa€ 3 YTBOPEHHSIM KJIMHOBUIHOCTI XpeOwiB. 3rinHo 3akoHy [ torepa-DonbkMana, Ti JUISTHKH KICTKH,
ne emidizapHuil POCTKOBHI XPAII MiIAETHCS CHIIBHIN 1 TPUBAJTii KOMITpECii, YHOBUIBHIOIOTE CBIl PICT, a
MEHIII HaBaHTaXEHI BIIIUM ermidi3apHOro Xpsiia CHpPUSIOTH MPUCKOPSHOMY POCTY KIiCTKH, (hOPMYHOUH
Opy bOMY KIMHOBHAHI XpeOmi. KnmHoBumHiCTE XpeOuiB 30UIbIIye Iyry BUKpPHUBIECHHA XpeOTa, 110
T JICHITIOE BEPTUKAIIbHI HABAHTAXKEHHS 1 TMOJAJIBIINI PICT KyTa KJIWHA, a 1Ie B CBOKO Yepry BUKIIMKAE e
Oiblre acumeTpuuHe HaBaHTaxeHHs [29]. dedopmarrist xpedra npu IS He oOMexyeThCs Juie OOKOBUM
BUKPHBJICHHSAM #oro. OmHouacHO BiOyBaeTbcs PO3BEPTaHHS OKPEMHX XpeOlliB HaBKOJIO CBOEI Oci —
poTaltis, sika HaJ(ajIi MPUBOAMTH J0 PO3BEPTAHHS BXKE OKPEMHUX CErMEHTIB xpedTa — Topcii [29].

B pexomenpanigsx SOSORT mno opromeaumynoMy i peaOimitaniiiHomy JikyBaHHIO |S
nepeadadeHo 3aCTOCYBaHHsS KOHCEPBATHBHUX 1 Xipypriunux meroniB [21]. KoncepBaTHBHE JTiKyBaHHS
MIOYMHAETHCS BiJl 3BUUAIHOTO CIIOCTEPEKEHHS 3 MEBHOIO MEPIOAMYHICTIO 3 METOIO KJIIHIYHOT OLIHKH
PO3BHUTKY 3aXBOPIOBaHHS JI0 3aCTOCYBaHHS (i3i0TEpaneBTUYHUX BIIPaB, JIKYBaJIbHOT (i3KyIbTYpH,
creniani3oBaHoOi peaOinmiTanii B cramioHapi, BUKOPHCTaHHS KOPETYIOUMX OpPTE3iB Ui KOPCTKOI
TUMYAcoBOi 4M wLi10#000BOI ikcamii BpakeHMX ckomio3oM 30H [21]. HeonmiHHOIO yMOBOIO
KOHCEPBATUBHOTO JiKyBaHHS IS aist nocsrHeHHsI Horo e(heKTUBHOCTI € aKTHBHE 3aTyYeHHS JI0 IIbOTO
npolecy K caMoro Hami€eHTa, Tak i THX, XTO 32 HUM Aorismae. KomIekcHe HeMeanKaMeHTO3He
KOHCEpBAaTUBHE JIIKYBaHHS CIIPSIMOBAaHE Ha TMOMEPEIKEHHs MOAATIBLIOr0 MporpecyBanHs aedopmalii,
VKpIIUIGHHS! M’ S30BOTO KOpCeTa, MOKpalleHHA (yHKIii 30BHIIIHBOTO OUXAHHS 1 CTaHy CEpLEBO-
CYIUHHOI cucTeMu. Xipypriuse mikyBauss IS pexomenmoBano, ko Kyt Koba mepesunrye 40° [21].
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OCHOBHHMMH 3aBJIaHHSIMH KOMILIEKCHOTO KOHCEPBATUBHOTO JIiKyBaHHS IS €:

e 3MeHIIeHHs a00 3yNMHEHHS TPOTrpeCcyBaHHs KPUBOI B TIEPi0J] CTATEBOTO JO3PiBaHHS

e 3anobOiranHs abo JiKyBaHHs pecripaTopHOl TUCYHKIIT

e mnpodinakTrka abo JiKyBaHHS 0OJBOBUX CHHIPOMIB XpeOTa

® [IOKPAIICHHS ECTETUKH 32 JIOTIOMOTOK KOPEKIii ocanku [21].

VY BupimeHHI BCiX IMX 3aBAaHb Yy KOMIUIEKCI 1 KOXKHOTO 30KpeMa CYTTEBY POJIb MOXYTb
BiJIiTpaTH METOAW MaHyaJbHOI Teparii. Xo4a Ha ChOTONHI cepell OMyOIiKOBAaHUX HAYKOBHX IIpallb
HEMa€ OJHOI, SKa MiITBEp/KyBada O 1med ¢akT i3 cuioro jgokazoBocti I abo Il 3 uwmcna
paHIOMi30BaHIX KOHTPOJIHOBAHUX IOCIIHKEHh UM CHCTEMATHYHUX OTJIAAIB. Y HAYKOBIM MeawmdHii
nepiofuIi € J0oBOJi OaraTo mMyOumiKamii moJ0 JiKyBaHHA OJWHWUYHHAX YU TPYMOBHX BUMAAKIB IS
METOJIJaMH MaHyaJIbHOI Tepartii i XiponpakTuku [5, 7, 18, 19, 23], € cucTeMaTUYHUH OTJIsL] HAyKOBOI
JiTepaTypH 3 IbOTO MPUBOLY [27], alle paHJOMi30BaHi KOHTPOJIBOBaHI JOCHTIKEHHS B LIl LApUHi He
npoBoawiHcs. B maniit poboTi mogaHi 0OHAMIMINBI PE3yIbTAaTH JIKyBaHHS 3 MTOAAJIBIIAM TPUPITHUM
JUHAMIYHAM MPOQIIAKTUYHUM CIIOCTEPEKECHHSM TpyNu 3 14 XBOpUX MiATITKOBHUM i1 IOBEHITBHUM
ITIOTTATUYHUM CKOJIIO30M, aJie JJIs MiATBEPKEHHS X JOCTOBIPHOCTI XOTUIOCS O MPOBECTU BEIMKE
paHmoMizoBaHe KOHTPOJIbOBAHE OCIiHKEHHS.

B ICD-11 piarHo3 ckomaio3 mo3Hadaetbess komoM FA70.1, B ICD-10 — xomom M4l 3
KOHKPETH3AIli€l0  ITIOMAaTHYHUX CKOMio3iB  komamu M41.0, M41.1, M41.2. 3a etiojoriew
1IIOTTaTHYHAN CKOJI03 BIAHOCUTHCS IO CTPYKTYPHUX CKOIi03iB [24].

MeTta 1aHOr0 JOCTiIKEHHS — BUBYUTH €(DEKTHBHICTH BiJIHOBIIOBAIILHOTO JIKYBaHHS JIITEH 3
FOBCHUIBLHUM 1 IMiJUTITKOBUM 11I0IaTHYHUM CKOJII030M METOJOM MaHyaJIbHOI Tepartii.

Martepiaim u meronu. [IpoBeleHHI pETPOCHEKTHBHUI aHali3 pe3yNbTaTiB JIiKyBaHHS
METOJIOM MaHyaJIbHOI Teparnii 3aralbHUM YuciioM 14 maiieHTiB, i3 HUX I’ STh 3 IOBEHUIBHUM 1 JIEB’SITh
3 MUTITKOBHM 1Ti0TTATHIHUM CKOJ11030M B M1 «YKpalHChKHI TpaBMOIICHTP» B Tepiof 3 JroToro 2016
p. mo mrotuii 2017 p. 3 MOJANBIINM AMHAMIYHUM NPO(DITAKTHYHUM CHOCTEPEKEHHSM 32 CTaHOM iX
310poB’s 1o ciueHb 2020 p. BKIFOYHO.

Bik naienTiB ckiaB Big 6 1o 15 pokis (cepenniit Bik — 11,2 p., B rpymni 3 roBeHuIsHUM S — 7,2 p.,
B rpymi 3 miptitkoBum IS — 13,4 p.). 3a crateBor 03HaKOW B JIKyBaHHI B3sut ydacth 5 (35,7%)
xJomiuKiB i 9 (64,3%) niBuatok. BinmoinHo y rpymi 3 toBeHibHUM IS — 2 (40%) xmomuukiB i 3 (60%)
JIBYATOK, a B rpymi 3 mimtitkoBuM IS — 3 (33,3%) xsnomuukis i 9 (64,3%) AiB4aTok.

O6crexenns xpopux B ML «YkpaiHCbKuil TpaBMOILIEHTpY Tiependadano MpoBeIeHHS OISy
OpTONEIOM-TPABMATOJIOTOM, MaHyaJlbHUM TEPareBTOM, BUKOHAHHS MaHOPAMHOTO PEHTTEeHIBCHKOTO
3HIMKY XpeOTa, iHOAi, B pa3i noTpedu, AesIKuX IHIMX aHaji3iB. OOCTE)XEHHs IPOBOAMIN 10 NOYATKY
BiZTHOBIIIOBAJILHOTO JIIKYBaHHS Ta uepe3 pik. Pe3ynpTaT MaHyajabHOrO BTPYYaHHS iHCTPYMEHTAJIBHO
MiATBEP/DKYBAIUCS PEHTTEHIBCHKUMU 3HIMKAMH Ha BXOJi 1 TICIIsl 3aBEpILEHHS JIKyBaHHS dYepe3 pik
piBHeM 3HWKEHHS KyTa Koba.

VYcim mamieHTaM Ha erami JiarHOCTHKH 1 4epe3 12 wmicsuiB OyB BU3HAU€HHH KYT CKOJIO3Y
BUMIpSIHUI Ha cTOsUil (QpOoHTaNbHINA peHTreHorpami mo Merony Koba. PeHTreHorpamMu naHopaMHOTo
3HIMKY XpeOTa BCiX XBOpUX OYyJM BHKOHaHI Ha OIHOMY i TOMY X BHCOKOTOYHOMY ITH(POBOMY
MaJIo[1030BOMYy peHTreHiBcbkoMmy amapaTi AGFADX-D300 3 Hagmanor MOXHOKOH BHMipIOBaHHS
1,22° (na BimMiHY BiJ 3BUYHOI TP py4HOMY BHUMiptoBaHHI KyTiB KoOa nmoxubku 5°).

JlikyBaHHS 37iiicHIOBAIIOCS 3a aBTOpChKo Meronukoro C. @dpanka [8, 9], B ocHOBY siKoi
MIOKJIa/ICH] Kpallli JOCATHEHHS €BPONEHCHKOI KoM MaHyaibpHOI Tepamii K. Jlesira [15], po3BuHeHi i
JIOTIOBHEH] BJIACHUMHM HAIPAIIOBAaHHAMHU aBTOPA 1 JOCATHEHHSIMH YKpaiHCBKUX KoJjer. €Bponenchka
nikojia MaHyaneHoi Tepamnii K. Jleita 6a4uTh niepelyMOBH JUIsi MaHYaJILHOTO JIIKYBaHHS B TTOPYIICHHI
¢yHKuUii pyxoBoi cucremMu. HalOinpin ajnekBaTHUT MeTOJ JIIKYBaHHS 3BOPOTHHX (YHKIIOHAJIBHHX
obMexeHb pyxy e Maimyssmii [15, c. 20]. Lline MaHImyISiifHOTO JIiIKyBaHHS MOJISTae y BiHOBJICHHI
¢GyHKIT cyriioda B TUX MICIISIX, J€ BOHA 3arajibMoBaHa (0yiokoBaHa) [15, ¢. 23]. O0’ekToM MaHImy sl
€ QyHKI[IOHAILHI OPYIIICHHS, B OCHOBHOMY OJIOKYBaHHS B cyrio0ax. Ilin 6JiokyBaHHSM po3yMilOTh
o0Me:keHHsI pyXy B pyxoBomy cermenri [15, c. 20].

Asropcrbka Metoauka C. OpaHka 3axuIlleHa HAyKOBUMH ITyOJKALisIMU B €BPOIEHCHKIN HAyKOBiH
MemuaHii mepiomumi [8, 9]. Cyre MeTomy mmojisira€ B 3acTOCYBaHHI TNPUHOMIB MaHYyaIbHOI Tepartii
(MoObimizarii, MaHimyIsIil, Tpakwii, (hopcoBaHoi (IIeKCii, MAaCHBHUX BIPAaB) B MOEIHAHHI, 32 HEOOXIIHICTIO, 3
yaapHO-xBub0BoIO Tepami€ro (YXT). BukopructanHs 1MX JBOX KOMIIOHEHTIB B OJHIN METOIMLI O3BOJISIE
oTpuMaTty cuHepreTHaHui eekT [8, 9]. Bkazana MeTomuka Imicyis 310paHoro aHaMHe3y repeadaJae:
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e VYTOYHEHHS HaNbMamiclo i, 3a mOTpeOoro, maruymkoM YXT Iokamizarii OJIOKOBaHUX
CErMEHTIB i TPUTEPHUX TOUOK

o Buxkopucranns YXT, 3a HEOOXiIHICTFO, JJIs1 3HUKEHHSI 0OJILOBOI Yy TJIMBOCTI B IUTHOBUX 30HAX,
TOKpareHHs TpodigHoi (yHKIIT HepBa, MOCHIIEHHS KPOBOOOITY Ha AUIAHIIN OJIOKOBAaHOTO CErMEHTA, 10 X0y
HEpBa, KU TypOye, B M’ SIKMX TKaHHHAX, Y BUPOCTKAaX KICTOK, CyrJIo0ax i MIiCIIfIX, /Ic HEPB BXOIUTH Y BY3bKi
KaHay (TIpY LOMY PiBeHB SHEpTii Mae OyTH MaKCUMAIILHO TEPITUMHUM B 30Hi KOM(OPTY MaIli€eHTa)

e 3pilicHeHHs NPUHOMIB MaHyaJIbHOI Tepallii Ha IUIsSHKaX XpeOTa B HACTYITHIN MOCITiIOBHOCTI:

a) YCyHEHHS TEpeKOCy Ta3zy /[0 Bi3yaJbHOTO BiHOBJIEHHA OJHAKOBOI JOBXHHH HIr 0)
MTOCTYIIOBE 3MEHIICHHS 3MIIICHHS 1 pOTallii OKpeMHX XpeOIliB IyTH BUKPUBIICHHS Ta TOPCil CErMEHTIB
i€l Jyrd B 30HI iX PyXJIMBOCTI

e [lepioguuHe NMOBTOPCHHS BKa3aHWX MPOILEAYpP JO OTPUMAHHS IO3UTHBHOTO KIIHIYHOTO
pesyabTaty [8, 9].

Jlaauit METOT YCITIIHO MPAKTHKYETHCS MPOTATOM OCTaHHIX I’ ITHAAIATH POKIB IS JTIKYBaHHS
1JTIOTTATUYHOTO CKOJIi03Y.

Pe3yabTatu i ix o6rosopennsi. Jocnimaunpka rpyna Birodana 14 xeopux Ha IS Bikowm Big 6 110
15 poxkiB (cepenniii Bik — 11,2 p.). I3 vux 5 (35,7%) nawienTiB 6-8 pokiB (cepeaHiil Bik — 7,2 p.) cTpaxaain
Ha roBeHUTsHHH IS, 9 (64,3%) miteit 11-15 pokiB (cepenmniit Bik — 13,4 p.) — Ha mimmitkoBuit IS. 3a
CTaTEBOIO O3HAKOIO B JIIKyBaHHI B3sUTH y4acthb 5 (35,7%) xmomuukis i 9 (64,3%) niBuatok. BigmosigHo y
rpymi 3 oBeHiTbHIM IS — 2 (40%) xnomuukiB i 3 (60%) miByaTok, a B rpymi 3 miptiTkoBum IS — 3 (33,3%)
XJIOIMIHUKIB 1 6 (66,7%) niByatok. Bemmunaa kyta Koba cranosmia Bix 11° mo 28° (cepenne 3HaueHHS —
17,6°), y rpymi 3 toBeHiunsHuM IS — Big 11° 1o 17° (cepenne 3HaueHHs — 13,2°), a B rpymi 3 miptiTKOBEM [S
—Big 12° mo 28° (cepenne 3nauenns 20°). 3rigHo kyroBoi knacupikamii SOSORT y 10 (71,4%) natieHTiB
3 IOBEHUTHHMM 1 mTiitiTkoBuM |S OyB miarHocToBanwid H3bKUi (10 20°), a B 4 (28,6%) 3 mimtiTkoBuM IS —
moMipauit (21°-35°) ckomio3. Y AoCHipKeHHI B3sUTH yYacTh MAiEHTH 3 Pi3HOIO TOToJIoriero IS 1 TumaMu
nedopmarii xpedra (muB. Tabmn. 1). Hezanexuno Big Tonomorii IS 1 tumy nedopmarii xpedta Ha nepmiomy
eTari JIIKyBaHHsI 3/1iHCHIOBAIIOCS BiJJHOBIICHHS MPABIJILHOTO ITOJIOXKEHHS Ta30BUX KICTOK 1 JIMIIIE TIOTIM
BUPIBHIOBAHHS 3MIIIIEHUX XPEOIIiB B 30Hi IX PyXIIMBOCTI.

Tabs. 1. Tunu nedopmariiii xpeOTa B maiieHTIB 3 IS, sSKi B3sUIM y4acTh B JOCIIPKEHHI

PiBenn . PiBenn
Ne . . BEPXHBOTO Piser, HIDKHBOTO
~ | Tomomoris IS Tun nedopmarrii xpedra - ariKajJbHOIO| .
TLII. KIHIIEBOTO KiHIIEBOT'O
xXpeO1st
Xpeors Xpeors
1 [FPyAO- OJIMHUYHA I'PYHO-IIONIEPEKOBA IyTra Th9 L1 L3
MONEPEKOBUM py. P Y
2 |ropakanbHuii OJIMHWYHA TPYIHA Ayra Th4 Th8 Thi2
3 |ropakagpHuit OJIMHWYHA TPYAHA Iyra Thb Th8 Thl2
4 |ropakanbHuit OJIMHWYHA TPYIHA AyTra Thé Th9 Thil
5 |momepekoBmii OJIMHIYHA TTOTIEPEKOBA JIyTa Thi2 L2 L4
rpyno- .
6 nonepexosi OJIMHUYHA TPYA0-TIONEePEKOBa qyra Th9 L1 L3
7 |TopakaybHUN OJIMHUYHA TPYJIHA JIyTa Th4 Th9 Thl2
8 |momepexoBmii OJMHUYHA TTONIePEKOBa Jayra L1 L3 L5
9 |ropakanpHwHIA OJIMHUYHA TPYJIHA JTyTa Th6 Th9 Thll
rpyziHa ayra 3 rpyznHa Th4 Th8 —
10 |tPyAo" MOTIEPEKOBUM
HONEPEKOBHUIA [IOIEPCKOBE Th12 L1 L5
TIPOTHBMKPUBJICHHSM | [1pOTHBHKPHBICHHS
11 |ropakambHUi OJIMHUYHA TPYJIHA JTyTa Th4 Th9 Thll
12 |ropakaibHuit OJIMHUYHA IPYyJIHA JIyTa Th5 Th8 Thil
13 |nmonepekoBuid OJIMHUYHA MTONEPEeKOBa JIyTa Thi12 L3 L5
rpyzo- . : rpyaHa Th5 Th8 Th10
14 MONEPEKOBUHI JIBI TICPBUHHL ALyTH MONEPEKOBA Thil L1 L4

Cim xBopux (50%) i3 14 3 TopakaipHOW0 JOKamizamiero IS mamu ckapru Ha perymspHi
pecmipaTopHi TUCHYHKIT, SIKI 3aBEpUTyBAIHCSI OPOHXITAMH YacTO 3 aCTMATUYHUM KOMITOHEHTOM I10
4-6 pa3iB Ha piK, MHEBMOHISMH 110 2-3 pa3u Ha pik. Ha MOMeHT movaTKy JiKyBaHHS CKapri Ha 0ol B
CIHHI MPH TpUBaTiil Xoab01 un Oirosi, (i3MYHOMY HaBaHTa)KEHHI, a TaKOXX NPH CHIIHHI B OJHOMY
nonoxkeHHi Oynmu y 7 (77,8%) marmientiB smme y rpyni 3 mimritkoBuM IS, Bei 5 (100%) xBopux 3
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I0BEeHINbHUM 1 4 (44,4%) 3 mipmitkoBuM IS ckapkmnucss Ha 6oni i cnaOkicte B Horax. CTUrMu
eMOpioreHe3y y BUTIISAII KPHIOMOAIOHMX JomaTok Manu Mmicie v 6 (42,9%) xBopux: y 2 (40%) 3
foBeHUTEHUM IS 1 4 (44,4%) 3 migmitkoBuM IS. OOTSHKEHHA CHAAKOBOCTI HASBHICTIO CKOJIO3Y Y
NpeKiB 1o JiHii MaTepi BusBIeHO y 4 (28,6%) manieHTiB, mo JiHii 000x 6atekiB —y 1 (7,1%).

[Ipu oOcTexkeHHI XBOPUX B TOJOXKEHHI JIeKa4d Ha JKMBOTI MepeKic KICTOK Taszy, TOOTO
BIIXWJICHHS Ta3y BiJl TOPH3OHTAJI V ()POHTAILHIN IIIONTNHI, 31 CKPYIYBAaHHIM CIIOCTEPITaBCSA Y BCiX
14 (100%) nartieHTiB. 3a paxyHOK I[bOT'0 OJTHA HOTA Bi3yaJbHO 3/]aBAIacs KOPOTIIOO 3a 1HINY Y Pi3HUX
XBOpHX Ha 1-3 cM, XO4a aHATOMIYHO BCi XBOPi MaJK BiAINIOBIIHO OJHAKOBI KiHIIBKH. Yepe3 mepekic
Tazy B3a€MOIIEPICHANKYIIIPHA HOMY BiCh XpeOTa, BITHOBIIIOIOYH CTPOTO BEPTHUKAIBbHE TTOJIOKEHHSI TTi[T
JII€I0 CHJI TpaBiTaIlii, BAKPUBIIUIACS, CTBOPIOIOYHN TP MIHOMY HEPIBHOMIPHHH PO3ITOIIT HABAHTAKEHHS
B CepeuHi xpeOTa i HAJJIUIIKOBUN THUCK HA JCSIKi HOrO TOYKH, 0 W BUKIMKAIO CKOJIOTUYHI 3MiHU
xpebta. /st X BuIpaBiieHHS B TIpoOIleci JIIKyBaHHS 3aCTOCOBYBAJIMCS METOJM MaHyalbHOI Tepamil
3aKkiazcHi B aBTopchKiit Mmetomuili C. dpaHka.

[NpuiioMamMy MaHyaIBHOI Tepartii yCyBaHcs MOPYIISHHS MPaBUIBHOTO TIOJIOKEHHST Ta30BUX KiCTOK
1 TIOCTYTIOBO 3MEHIITYBAIIKCS 3MIILIEHHSI OKPEMHX XPEOLIiB B y3i BUKPUBIICHHsI XpeOETHOrO CTOBIIA 3 METOIO
ii BUpIBHIOBaHHS. 3MEHIIICHHS IyT'W BHUKPUBJICHHS XpeOTa 3HIKYBAJIO BEPTHKAIHHEC HABAaHTAKCHHS, a
BIJINIOBITHO 1 BEJIMUHY KOMIPECii Ta Miclie 1l IPUKIIaCHHS Ha KIMHOMOIOHO AehopMOBaHi XpeOti.

[licns ycyHeHHS TepeKocy Ta3y KiIbKOMa ceaHcaMd Kypcy MaHyallbHOl Tepamii i
MEPepOo3NOALTy TOYOK MPUKIAJCHHS HAaBaHTaKEHHS Ha AeopmoBaHi XpeOIli mamieHTaM HajaBajacs
mepepBa Ha 1,5-2 MicAIli, TPOTATOM SKHX BiZOyBaBCA PICT CKeJIeTy. 3aBISIKH BiTHOBICHOMY
MPaBUIBHOMY TIOJOXKEHHIO Ta30BUX KICTOK YacTKOBO BHpiBHIOBajacs BEpTHUKaJbHAa Bich XpeOTa,
BimOyBaacs 3MiHa HaBAaHTAKEHHS Ha BIIIUTH emigi3apHOro Xpsiia, M0 MPUBOAMIO 0 3MEHIICHHS
KIIMHOBHUIHOCTI Ae(OpMOBaHUX XpeOIiB B TpoIleci pOCTy 1 IO 3MEHINCHHS AYTH OOKOBOTO
BUKpUBJICHHA XpeOTa. B 1ieit nmepion ocoOsvBa BiAMOBIAAIBHICTE Jie)kKalla Ha 0aThKax XBOPHX, BOHU
3000B’s3aHi OyJM IIOTHXXKHEBO KOHTPOJIOBATH BIJCYTHICTh TMEpPEKOCY Ta3y y IiTel: B MOJOXKEHHI
JeXauu Ha JKUBOTI HA TBEP/ii MOBEPXHI BUTATHYTI MalbIli HIr MOBHUHHI epeOyBaTH Ha OTHOMY DiBHI.
SK TUTBKM 15 3aKOHOMIPHICTH MOPYIIyBaJIacsl — 3HOBY BUKPHBILSUIMCS KocTi Tazy. Lle cBigumio mpo
HEOOXiIHICTh MMPOBEICHHS HACTYITHOTO KypCy MaHyallbHOI Teparii.

TakuMm 4YHMHOM, 3aBHaHHS 3MEHIIEHHS a0o 3yNMHEHHS MPOTpPecyBaHHS HIyrd OOKOBOI
nedopmanii xpeOTa B mepiog CTaTeBOro J03piBaHHS JOCATaIOCs MOETAITHO: CIIOYaTKy MaHyaJbHOIO
KOPEKIIEI0 TPOBOJMIIOCS BHUPIBHIOBAHHS IEPEKOCY Ta3dy 1 YacTKOBE 3MillleHHA ae(OpMOBAHHX
XpeOIiB yrn OOKOBOTO BHKPWBIEHHS XpeOTa B 30HI iX pyxiuBocti. Jlanmi HagaBamacs MOXKIWBICTh
OpraHi3MOBi TaAIli€HTa IIJ €0 CHJ TpaBiTallii CKOpPeryBaTH HOBE BHUPIBHSIHE TIOJIOXKCHHS
BEPTUKANBHOI OCi XpeOTa 1 3a paxyHOK Mepepos3Mojily HaBaHTaXXKeHHs Ha JaedopMoBaHi XpeOri
3HU3UTH 1X KJIMHOMOMIOHICTE B Tporeci pocty. [Ipu TIOHOBIEHHI MepeKocy Ta3y MaHyalbHe
BTPYYaHHs IEPIOJIUYHO OBTOPIOBAJIOCH.

JlikyBaHHS MALI€HTIB TPUBAJIO MPOTATOM POKY 1 JUI OKPEMHX XBOPHX CKJIaJaslo BiJl OJHOTO
JI0 IIeCTH KypciB MaHyaJbHOI Teparii Bifi TPhOX 10 I’SITH CEaHCiB y KOXXHOMY Kypci. Y Bcix 14
(100%) marieHTiB 3 FOBEHUIBHUM Ta IiUTITKOBUM HU3BKHM i MOMipHUM |S Bianocs 3ynuHHUTH mporiec
NPOrpecyBaHHs 3aXBOPIOBAHHS 1 JOCATTH MOKPALIEHHS CTaHy aX 110 3HATTS aiarHosy IS. 3HmkeHHs
BeanunHU KyTa KoGa ckmasno Bix 3° 1o 21° 1 y BCIX MAaIli€HTIB B KiHIII JIKyBaHHS HOTr0o 3HaYeHHS OYJI0
menimM 10°, OcboBHIA TOBOPOT MiC/Is JIIKYBaHHS HE PO3IIi3HABABC.

VY Beix cemu (100%) xBOopHX 3 TOpakaJbHOIO JIOKadizawiero IS, siki cTpaxknanum Ha yacTi
OpOHXITH 3 acTMAaTUYHUM KOMIIOHEHTOM Ta ITHEBMOHIi, B pe3yNbTaTi JIKyBaHHS pecIipaTopHi
JUCRYHKINT 3HAYHO CKOPOTHIUCH. Tak B Tepio] JiKyBaHHs JBo€ (28,6%) mallieHTIB 30BCIM He
xBopinn Oponxitamu (mokpameHHs Ha 100%), Tpoe (42%) — aABiui 3a pik mepeHecian OpPOHXITH
(nokpamennss Ha 60%), me aBoe (28,6%) xBopinmm mo omgHoMy pasy (mokpameHHs Ha 80%).
CrieriaizoBaHOro MPOTH aCTMAaTHYHOTO JIIKYBaHHS >KOJIHOTO pa3y He 3Hamobwiocs. I1sate (71,4%)
Nali€HTIB Y Ipoleci JikyBaHHA IS Ha MHEBMOHIIO k01HOTO pa3y He xBopinu (nokpamenHs Ha 100%),
IBoE (28,6%) — mo omHOMY pasy 3a pik IepeHecIn MHEBMOHIIO (TokparieHHs Ha 60%).

B mporieci nikyBanHs [S mocTynoBo 3MeHITyBamvcs CKapru XBOpUX Ha 0OJIi B CIHMHI i HOTax,
a TakoX cj1a0kicTh B Horax. Ha 3akimrouHOMYy OrJIAi B KiHII PIYHOrO KypCy JiKyBaHHS 00 OyJu
noBHicTio BiacytHi (100% mnokpamenns) y 11 (78,6%) miteit, mepiommuni Oomi B chuHi
cynpoBopkyBanm 1 (16,7%) namienta (mokparienHass Ha 83,3%), a Ooni ¥ cimaOKicTh B HOrax
BimMmivamucs y 2 (20%) xBopux (mokpamenus Ha 80%). Ilpu BxigHOMYy KOHTpOdi y 6 (42,9%) 3 14
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MAI[IEHTIB MaJl MiClle KJIMHOMOIOHI JIOMATKH, TICJIS JIIKyBaHHS BOHHU CIIOCTEPITATUCS JIUIIC Y JTIBOX
(14,3%) niteili. BHacnmigok MaHyaJbHOTO JIKYBaHHS 3MEHIIMIACH Ayra OOKOBOI'O BHUKPUBIECHHS
xpebTa, a OTXKe 1 3HAYHO MTOKPAIIIIIACS OCAHKA TaIli€HTIB.

[Ipu momanpmioMy TPUPIYHOMY AWHAMIYHOMY MPO(MITaKTUYHOMY CIIOCTEPEKEHHI 3a CTaHOM
3I0POB’sI MAIIIEHTIB PEIUINBH 3aXBOPIOBAHHS HE BiIMIdaIHC.

Pesynprarn mikyBaHHS nipeacTaBieHi B Taou. 2.

Tabu. 2. Pe3ynbTaT MaHYaIBHOT'O JIIKYBaHHS MAIIEHTIB 3 i110MaTHYHUM CKOJII030M

. . . Jlokamizaris KnunaomomioHi
Bix, Cmagxosicts | Kyt KoGa, ° | [Tepekic Tazy 1 .
Ne Cratb I~ 007110 JIONIATKHU
p. o JIiHiT - - - :
0 |micus| jmo | micis JI0 Ticost 10 icast
1 |6 I MaTepHHChKIH |11 5 € HEMa€ | B HOorax |— HEMae | HeMae
2 |7 X BiICYTHS 11 6 € HEMae |B HOTax |— € HEMae
3 |7 I MaTepUHChKINH |12 5 € HEMae€ |B HOTaxX |— € HEMae
4 |8 I BiACYTHS 17 7 € HEMa€ | B HOrax |— HEMae |e€
5 1|8 X BIJICYTHS 15 9 € HEMae€ | B HOTaX |B HOTaX |HEMae | HeMae
6 |11 |x MaTepUHChKINH |12 9 € HEMae€ | B HOTaX |B HOTaX |HEMae | HeMae
7 |12 |n BiACYTHS 15 8 € HEMAE |B CIUHI |— € HEMA€E
8 112 |n BLJICYTHSI 16 6 € HEMae | B HOTax |— HEMae | HeMae
9 (13 |nm BIJICYTHS 19 8 € HEMae€ |B CIIMHI | — € HEeMae
) B CITHHI
10 |14 |x BIJICYTHA 17 |7 € HEMAE | . - HEMaEe |HEMae
1 Horax
0aTHKIBCHKIH 1 .
11 |14 |n ., |24 9 € HEMae |B CIIHHI |— € €
MaTEPHUHCHKIH
12 |15 & BiACYTHS 15 8 € HEMAE | B CIUHI |— € HEMa€e
13 |15 |x BLJICYTHS 28 7 € HEMae | B HOTax |— HEMae | HeMae
. B CITHHI .
14 |15 |n MaTepUHCHKIN |28 10 e Hemae . . |BCHHMHI |Hemae | Hemae

OTxke, B HaIIOMy JOCJI/DKEHHI OCHOBHI 3aBJIaHHS KOMIUIEKCHOI'O KOHCEPBATHBHOTO
nikyBanHs IS, sxi craBute SOSORT (3MeHIIeHHS a00 3yHMHEHHS NPOrpecyBaHHsS KPHUBOI B MEpion
CTaTEeBOTO J03piBaHHS, 3armobiraHHs abo JiKyBaHHSA pecIipaTopHoi mucdyHKII, mpodinaktuka ado
JiKyBaHHS OOJLOBUX CHHJIPOMIB XpeOTa, MOKPAIEHHsI €CTETHKH 3a JIOTIOMOTOI0 KOPEKIlii OCAaHKH),
MOBHOIO Mipor0 BUKOHaHi. [IpoBenmeHe MOCHIMHKEHHS MiATBEPIMIO AONIIBHICTE KOHCEPBATUBHOTO
nikyBaHH# IS 3acobaMu MaHyanbpHOI Teparmii.

B nopiBHsHHI 3 iHIIUMH MeTOJjaMH JIiKyBaHHs |S 3acTocyBaHHS MaHyanbHOI Teparii Jutst i€l
METH Ma€ psij CYTTEBUX TiepeBar: e 1 BiACYTHiICTh MoOi4HOI Aii, Oe3meuHicTh, MpocTOTa Yy
BUKOPHCTaHHI, BUKE TOCATHEHHSI Pe3yIbTaTy, HEIHBa3UBHICTh, EKOHOMIYHICTh, €)EKTUBHICTD.

TakuM YMHOM, METOJ MaHyaJIbHOT Teparlii B MOEIHAHHI 3 YIapHO-XBHJILOBOIO TEPAITIEI0 MOXKE
OyTH YCIIIIHO BUKOPUCTAHW JJIsl KOHCEPBATUBHOTO JIIKYBaHHS XBOPHX 13 HU3bKAM 1 MOMIipHUM
1110IaTHYHUM CKOJIIO30M.

BucHoBku. ManyanbHas tepamisi B noegHanHi ¢ YXT, B umcii iHIIMX METOMIB, YCHIIIHO
BUKOPUCTOBYEThCS B KOMIUIEKCHOMY JIIKYBAaHHI 11i0TIATUYHOTO CKOJIO3y. Y TAIliEHTIB 3 IOBESHUILHUM Ta
MIUIITKOBUM HW3bKMM 1 TIOMIPHMM iJiOTIATHYHUM CKOJIIO30M BIAETHCS HE JIMIIE 3yNUHWUTH MPOLEC
NPOrPECYBaHHs 3aXBOPIOBAHHA, & W JIOCSITH MOKpPAILEHHS CTaHy aX OO0 3HATTA miarHosy. [lopsm 3i
3MEHIIICHHSIM Y1 YCYHEHHSIM TIepeKoCcy XpeOTa BIAETHCS YCIIITHO JIIKYBATH OB’ 3aHi 3 HAM PeCITipaTopHi
JmucyHKIIT Ta 00JIbOBI CHHIPOMH XpeOTa, MOKpAIIlyBaTH €CTETHKY 3a JOIOMOIOF0 KOPEKIIii OCaHKH.
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