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Ye.H. Pedachenko', I.H. Vasylieva', M.V. Khyzhnyak’, N.G. Chopyck’, O.I. Tsyubko’, A.B. Dmytrenko’,
T.A. Makarova’, O.I. Troyan?, T.A. Ksenzov®

'SI “Romodanov Neurosurgery Institute of the National Academy of Medical Sciences of Ukraine”, Kyiv, Ukraine
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Polymorphisms of the collagen genes
of the fibrous ring rs1800012, rs2276454, rs1793953,
and the VDR gene rs2228570 with intervertebral
disc degeneration

Abstract. Background. Spinal diseases cause significant disability, with genetic factors influencing up to 70 % of
cases. This study purposed to examine the association of polymorphisms of COL1ATrs1800012, COL2A1rs2276454,
COL2A1rs1793953 (collagen genes), and VDRrs2228570 with L -L,, L-S,, C.-C, with intervertebral disc degeneration
among ethnic Ukrainians. Materials and methods. The study included 90 individuals with L.-S, disc degeneration,
50 — with L,-L, degeneration, 30 — with C,-C, and 66 controls without disc degeneration. Applied Biosystems
(USA) kits were used for genotyping. Statistical analysis was performed using SNPStats. Results. There was an
association between the C/CgenotypeandL,-S, disc degenerationin men (odd ratio (OR) was 2.255, 95% confidence
interval (Cl): 1.089-4.670; x*> = 4.905; p = 0.027), whereas the C/T genotype may have a protective effect (OR =0.418,
95% Cl: 0.217-0.802; x* = 6.689, p = 0.009). The C/T genotype may also have protective significance for C.-C, disc
degeneration in men: its occurrence was higher among men in the control group compared to women (OR = 3.85,
95% Cl: 1.086-13.648; x* = 4.67; p = 0.031). The G/A COL2A1rs2276454 variant may have a protective effect on the
L,-S, disc (OR = 3.50, 95% Cl: 1.26-9.72; x> = 6.02; p = 0.015). The pair of alleles COL2ATrs2276454/COL2ATrs1793953
were linked to degenerative changes of the L,-L, disc in the case group (p = 0.001); COL1ATrs1800012/VDRrs2228570
and COL2ATrs1793953/VDRrs2228570 were linked to degenerative changes in the C,-C, disc. Conclusions. The C/C
VDRrs2228570 genotype in men was associated with L.-S, intervertebral disc degeneration. The T/C VDRrs2228570
genotype may have a protective significance for men with L-S, and C,-C, degeneration. The COL2A1rs2276454
variant may have a protective effect against the development of L.-S, degenerative changes in men. The allele
pairs COL1A1rs1800012/VDRrs2228570, COL2A1rs1793953/VDRrs2228570, and COL2A1rs2276454/COL2A1rs1793953
were associated with C,-C, degeneration, while the COL2A1rs2276454/COL2A1rs1793953 pair were associated with
L,-L, degeneration.

Keywords: intervertebral disc degeneration; rs1800012; rs2276454; rs1793953; rs2228570; linkage disequilibrium

Introduction The intervertebral disc (IVD) functions through the inte-

Spinal disorders are increasing in many developed coun-
tries, with about 8 % of individuals becoming disabled each
year due to back pain. Degenerative changes are believed to
result from the gradual accumulation of micro-injuries du-
ring normal physiological loading, and genetic factors can
accelerate these processes [1]. Identifying candidate genes
associated with early intervertebral disc degeneration is a
promising method for early diagnosis and prognosis [2]. Al-
though matching genetic modifications to functional disor-
ders is challenging, many structural changes that determine
clinical diagnosis are already known [3, 4].

gration of the annulus fibrosus (AF), nucleus pulposus (NP),
and cartilaginous endplates. Key biomechanical properties
of the IVD, such as resistance to rupture, stretching, shear,
and static axial loads, are largely determined by collagens.
The AF, primarily composed of collagen types I (COLI) and
IT (COLII), forms the outer structure of the IVD. COLI is
located in the outer AF, providing tensile strength and resis-
tance to deformation, while COLII in the inner AF contri-
butes to elasticity and mobility. The ratio of type I to type I1
collagen changes gradually, with type II decreasing and type
I increasing as one moves farther from the NP [5].

© «binb. Cyrnobu. Xpebet» / «Pain. Joints. Spine» («Bol', sustavy, pozvonocnik»), 2024
© Bupaseub 3acnascbkuit 0.10. / Publisher Zaslavsky 0.Yu., 2024

[Ina KopecnoxpeHuii: Bacunbesa Ipuna leopriisHa, KaHa. 6ion. Hayk, CTapLuyil BOCTIAHWK, HavanbHUK Biaainy Heiipobioximii, Y «HcTUTYT Heitpoxipyprii imeHi akag. A.NN. Pomogaxosa HAMH Ykpai-
Huw, Byn. MnatoHa Maitbopoau, 32, m. Kuis, 04050, Ykpaina; e-mail: vigvasileva@gmail.com; Ten. +38 (099) 387-23-76

For correspondence: Iryna Vasylieva, PhD in Biological Sciences, Senior Researcher, Head of Department of Neurobiochemistry, SI“Romodanov Neurosurgery Institute of the National Academy of Medical
Sciences of Ukraine’, Platona Mayborody st., 32, Kyiv, 04050, Ukraine; e-mail: vigvasileva@gmail.com; tel.: +38 (099) 387-23-76

Full list of authors information is available at the end of the article.

Tom 14, N2 2, 2024

www.mif-ua.com, http://pjs.zaslavsky.com.ua



OpwriHanbHi gocnigkeHHs / Original Researches

Collagen type 1 is a fibrillar heterotrimer composed of two
al chains and one o2 chain. The genes for the oul (COL1A1)
and a2 (COL1A2) chains are located at 17q21.31-q22 and
7q22.1, respectively. The primary amino acid sequence of
a chains in COL1 is crucial for the strength of the extra-
cellular matrix (ECM) [6]. The COL1A1 polymorphism
(rs1800012) in the Sp1 binding site of the first intron (G/T
substitution at position +1245) increases mRNA expression
and COL1AL1 protein levels. This disrupts the COL1A1 and
COLI1A2 ratio (2 : 1), forming rigid homotrimers composed
of three COL1A1 chains, which have a rope-like appearance
and resistance to protease action [7, 8]. These homotrimers
and heterotrimers create heterofibrils, potentially leading to
accelerated ECM degeneration and early intervertebral disc
degeneration (IVDD) [9, 10].

Population studies confirmed the significance of the
COL1A1Irs1800012 polymorphism in IVDD. Among Greek
military persons with early lumbar disc degeneration,
33.3 % were TT genotype carriers, while the control group
had no TT genotype carriers [11]. Dutch research showed
that TT genotype carriers aged 65 and older had a 3.6-fold
higher incidence of IVDD compared to GT or GG carriers
[12]. Patients with the TT genotype also exhibited a higher
Pfirman stage of degeneration and more severe [IVDD com-
pared to the control group, indicating that the COL1A1 Spl
polymorphism is associated with increased risk and severity
of IVDD [13].

Collagen type 2 is a fibrillar homotrimer encoded by the
COL2ALI gene located at 12q13.11-q13.2. COL2A1 is crucial
for IVD health, particularly in the interlamellar space of the
AF, where it helps restore disc parameters after loading and is
associated with lower levels of degeneration. Changesin COL2
quantity and quality are linked to various IVD disorders, such
as herniations [14—16]. Polymorphisms COL2A1rs2276454
and COL2AIrs1793953 are associated with IVD degenera-
tion, with significant differences in allele frequencies between
degenerated and control groups. COL2A1rs2276454 is an in-
dependent risk factor for IVDD [17, 18].

Vitamin D receptor (VDR) belongs to the nuclear re-
ceptor superfamily of transcription factors. The VDR gene
is located on the long (q) arm of chromosome 12 at posi-
tion 13.11. Binding VDR and the active form of vitamin D
to its nuclear receptor leads to the formation of an active
transcriptional complex, which increases the expression of
several proteins [19, 20]. The Fok1 polymorphism (missense
initiator codon variant) is one of the functional and impor-
tant polymorphisms of VDR gene that may correlate with
IVDD. Fokl polymorphism results in different translation
initiation sites due to thymine to cytosine (T/C) substitution
in the first translation initiation codon ATG. In the VDR
ff variant, initiation of translation occurs at the first ATG
site, giving rise to a full-length VDR protein comprised of
427 amino acids. In the VDR FF variant, translation begins
at the second ATG site due to the substitution at the first
site, resulting in a truncated protein with 424 amino acids.
It has also been reported that FF, the shorter form of VDR
protein is the more active form than its full-length protein, ff
[21, 22]. The Fokl polymorphism thus may affect function
of VDR, resulting in altered efficiency of binding to vitamin
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D and transcription of the corresponding genes. Such sites
have been identified in the promoter’s collagen genes of type
I, I1, II1, and V [22—24].

Some studies have found a connection between the VDR
gene polymorphism 152228570 (Fokl) and IVDD [25, 26].
However, there existed some diversities in Northern Europe,
suggesting that carrying the VDR Fokl1 F allele may be a pro-
tective factor against IVDD [27].

At the current stage, a concept is being formed about the
multifactorial nature of IVDD. According to this concept,
individual genetic variants may not manifest in the phe-
notype (manifestations of the disease), and the accidental
combination of several genetic variants can determine a
clearly expressed phenotype. The result of the combination
of genes can manifest in the form of disruption of the in-
teraction of gene products with polymorphisms, which can
lead to pathological changes in tissues, organs, and their
functioning, but without clear Mendelian inheritance. A
person who has inherited such a combination of genes is also
more sensitive to the influence of adverse external factors.
To detect the association of combinations of genetic variant
pairs with disease traits, research on linkage disequilibrium
(LD) is conducted. LD manifests as a tendency for the fre-
quency of allele combinations to deviate from the frequen-
cies that would be expected under the condition of main-
taining Hardy-Weinberg equilibrium [28].

The purpose was to study the association of poly-
morphisms  COLIAIrs1800012, COL2AIrs2276454,
COL2A1rs1793953 (collagen genes) as the structural
components of the fibrous ring, and VDRrs2228570 with
degeneration of L,-L,, L.-S,, C,-C, IVD among ethnic
Ukrainians.

Materials and methods
Population

In this study, we examined 170 subjects (case group) with
IVDD (90 subjects with L.-S, IVDD; 50 persons with de-
generation of L,-L,IVD; 30 persons with C.-C, IVDD) and
66 persons of the control group without IVDD.

Most patients had a prolonged (on average, a year-long)
pain syndrome that did not disappear with conservative
treatment, which led to their referral to a medical institution
and surgical intervention. The case group consisted mostly
of patients with the third and fourth stages of osteochon-
drosis. The acute phase of the disease was most commonly
observed in men and women aged 30—40. There was no
statistically significant difference in the number of patients
with smoking, diabetes, hypothyroidism, excessive physical
exertion, spinal trauma, excessive weight, and motor homo-
geneity between the case and control groups. The erythro-
cyte sedimentation rate of all examined patients was within
the physiological norm. Spinal injury preceded degenerative
changes in approximately 10 % of patients, and the number
of cases did not differ statistically between the groups. All
study participants underwent magnetic resonance imaging
(MRI). The control group included the persons without
registered MRI pathologies. All examined individuals re-
sided in the territory of Ukraine and belonged to the ethnic
Ukrainians.
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The permission for the study was obtained from the bio-
ethics committee of the Romodanov Neurosurgery Institute
of the National Academy of Medical Sciences of Ukraine.
All patients gave informed written consent to participate in
the study.

Methods

In this study, the TagMan Universal PCR Master Mix
(Applied Biosystems, USA) and TagMan SNP Genotyping
Assays (Applied Biosystems, USA) were used for the deter-
mination of polymorphisms. Real-time PCR was conducted
using the CFX96 instrument (BioRad, USA). Context se-
quences for the determination of collagen gene polymor-
phisms were as follows:

— COLI1AIrs1800012 gggaggtccagecctcatcecgeec|c/alca-
ttccetgggeaggtggggtegecs;

— COL2A1Irs2276454 ctgtaacctcagtacttaccctgte[c/t]ccttt-
gggcccagegataccagetg;

— COL2A1Irs1793953 aggacccctctagtgtctcaggcetc[c/t]ttca-
ctcagtttcaacctgcaagt;

— VDRrs2228570 ggagtgctggecgecattgectee[a/gltecctg-
taagaacagcaagcaggcc.

Genotype determination of polymorphic loci was car-
ried out using allele discrimination method with the CFX96
Real-Time PCR Detection System software.

Statistical analysis

The statistical analysis was conducted using the public-
ly available online program SNPStats [29, 30]. Genotype
distribution frequencies were checked for deviations from
Hardy-Weinberg equilibrium using the Pearson chi-squared
(x?) test. The program used various models for genotype
frequency analysis: codominant, dominant, recessive, over-
dominant, and additive. The likelihood of a clinical feature
occurring depending on the presence of polymorphic vari-
ants in binary analysis (case-control) was determined using

logistic regression analysis. The results were summarized in
terms of genotype frequencies, odds ratios (OR) with a 95%
confidence interval (CI). The difference in comparisons was
considered statistically significant at a p-value < 0.05. When
more than one SNP is included in the analysis, SNPStats
offers the possibility of performing linkage disequilibrium
(LD). For LD, matrices with selected statistics (D’, r and
associated p-values) are shown. D’ values between 0 and 1
indicate the degree of LD between the two loci. A value close
to 1 suggests strong LD, while a value close to 0 indicates
weak or no LD. The sign of r (“+” or “—") indicates the di-
rection of the association. Positive r indicates that knowing
the presence of one allele increases the probability of finding
the other allele, while negative r indicates that knowing the
presence of one allele decreases the probability of finding
the other alleles.

Results

A study of the distribution of patients with L,-L,, L.-S ,
C,-C, IVDD by age and gender showed no significant dif-
ferences compared with the control group. The frequen-
cies of reference and alternative alleles and genotypes in
the control group are consistent with genotyping data ob-
tained by other authors (Table 1). The frequency of the
minor allele T (COLI1AIrs1800012) in our study was 0.15;
the minor A allele (COL2A1rs2276454) was 0.36; the al-
lele A (COL2A1rs1793953) was 0.61; alternative allele
VDRrs2228570 — 0.53.

Results of the association study of COL2A1rs2276454
with IVDD are presented in Table 2. In men there was a
negative association of L-S IVDD with the G/A genotype
(COL2A1rs2276454): OR (95% CI) 3.50 (1.26—9.72). The
fact that the G/A genotype was more frequently observed
among individuals in the control group suggests its poten-
tial protective value. This observation was also confirmed by
the fact that the G/G (COL2A1rs2276454) genotype among

Table 1. Distribution by age, gender and alleles in groups with L -L,L-S, C-C IVDD

Groups
Parameters
L-L, L-S, c.C, Control
Age, M = SD 342+7.6 34.3+6.8 38.3+8.8 37.3+6.7
Female, n (%) 26 (52) 38(42) 10 (33) 36 (54)
Male, n (%) 24 (48) 52 (58) 20 (67) 30 (46)
COL1A1rs1800012
G 86 (0.86) 148(0.82) 50 (0.83) 112 (0.85)
T 14 (0.14) 32(0.18) 10 (0.17) 20 (0.15)
g COL2A1rs2276454
;; G 60 (0.60) 124 (0.69) 36 (0.60) 84 (0.64)
s A 40 (0.40) 56 (0.31) 24 (0.40) 48(0.36)
‘%’ COL2A1rs1793953
S~
g G 40 (0.40) 74(0.41) 16 (0.27) 52 (0.39)
% A 60 (0.60) 106 (0.59) 44(0.73) 80 (0.61)
VDRrs2228570
T 40 (0.40) 74(0.41) 26 (0.43) 62 (0.47)
C 60 (0.60) 106 (0.59) 34(0.57) 70(0.53)
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male patients with L,-S, IVDD, is 4 times less often ob-
served in the control group compared to the female group,
OR (95% CI) 0.25 (0.09—0.71); p = 0.008 (Table 2).

Analysis of the association of LS, IVDD with
VDRrs2228570 showed statistical significance in a general
group of patients with different genetic models. Recessive
model: T/T+C/T vs. CC showed that genotype CC is asso-
ciated with L.-S TVDD: OR (95% CI) 2.255 (1.089—4.670).
Overdominant model: individuals had 2.39 times higher
odds of having the C/T genotype compared to C/C+T/T
in the control group than those with L.-S IVDD, OR
(95% CI) 0.418 (0.217—0.802), which might have indicated
a protective value for heterozygotes (Table 3).

Comparison of association of L,-S, IVDD with
VDRrs2228570in groups of men and women showed a statis-
tically significant excess of the OR for C/C vs. (T/T+T/C)
in recessive model among men: OR (95% CI) 3.441 (1.039—
11.399) and in overdominant genetic model among men a
statistically significant increase by 2.7 times of the OR for
T/Cvs. (T/T+C/C): 0.367 (0.144—0.936) (Table 4).

The frequency of the T/C genotype (VDRrs2228570)
in the C-C, IVDD group among men was higher than
that among women: OR (95% CI) 3.85 (1.086—13.648);
p=0.031 (Table 5).

No statistically significant associations of L,-S,
IVDD with polymorphisms COLIAIrs1800012 and

COL2A1Irs1793953 were found. A study of the presence
of polymorphic alleles rs1800012, rs2276454, rs1793953,
rs2228570 in individuals with L.-S TVDD showed the ab-
sence of statistically significant associations.

A study of the presence of polymorphic alleles s 1800012,
12276454, rs1793953 in individuals with C-C, 1IVDD
showed the absence of statistically significant associations
with IVDD.

Analysis of Hardy-Weinberg equilibrium disorder of al-
lele pairs in groups with IVDD L,-L,, L.-S,, C,-C, shows
that pairs of polymorphic alleles COLIAIrs1800012/
VDRrs2228570, COL2A1rs2276454/COL2A 1rs 1793953 and
COL2A1rs1793953/VDRrs2228570 are associated with C,-
C, IVDD; COL2A1rs2276454/COL2A1rs1793953 are asso-
ciated with L,-L; IVDD (Table 6).

Discussion

A study examining the distribution of patients with L -
L,, L-S,, and C,-C, IVDD by age and gender found no
significant differences when compared to the control
group. The frequencies of reference and alternative alleles
and genotypes in the control group align with genotyping
data reported by other researchers. The average frequency
of the COLIAIrs1800012 minor T allele was 0.16—0.091
[31]. In our study, among individuals in the control
group, it was 0.15. The frequency of the minor A allele

Table 2. L.-S, IVDD association with COL2A1rs2276454 in case/control female and male groups

Groups Genotypes Case Control OR (95% CI)
Female G/G 16 18 1.00
Male G/G 28 8 0.25 (0.09-0.71)*
Female G/A 18 14 1.00
Male G/A 18 18 1.29(0.49-3.35)
Female A/A 4 4 1.00
Male A/A 6 4 0.67 (0.10-4.35)
Genotype Case Control OR (95% CI)
Male G/G 28 8 1.00
G/A 18 18 3.50 (1.26-9.72)**
A/A 6 4 2.33(0.53-10.35)

Notes: * — x>=7.07; p = 0.008; ** — x*=6.02; p = 0.015.

Table 3. L.-S,IVDD association with VDRrs2228570 (crude analysis)

Model Genotype Case Control OR (95% CI) p
T/T 18 10 -
Codominant T/C 38 42 0.50 (0.207-1.223) >0.05
c/C 34 14 1.349 (0.500-3.640) >0.05
T/T 18 10 -
Dominant
C/C+T/C- 72 56 0.714 (0.306-1.668) >0.05
T/T+T/C 56 52 -
Recessive
c/C 34 14 2.255 (1.089-4.670) %% =4.905; p = 0.027
T/T+C/C- 52 24 - -
Overdominant
T/C 38 42 0.418 (0.217-0.802) %% =6.689; p =0.009
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COL2A1rs2276454 in various studies was 0.38—0.40 [32].
In our study, the frequency of the A allele was 0.36. The
frequency of the A allele COL2A1rs1793953 was 0.16—0.61
[33]. In our study, the frequency of the A allele was 0.61.
The average frequency of the alternative VDRrs2228570 al-
lele was 0.51—0.74 [34], in our study, the frequency of the
alternative allele was 0.53.

A study of the association of the polymorphism of
COL2A1rs2276454 with IVDD L.-S, indicated its pos-
sible protective effect on the development of degenerative
changes in AE. One explanation may be that substituting G

for A at position chril2:g.47952508 results in the replace-
ment of the glycine codon GGC, which in the mRNA of
the COLII alpha-1 chain has a frequency of occurrence of
29 % with the preferred glycine codon GGU (47 %). It is
known that the rate of incorporation of amino acids into
more frequent codons is higher. The benefits of the transla-
tion process may be important in the repair of degenerative
processes [35—37].

It is known that complexes involving VDR regulate the
expression of more than 900 genes in various tissues, in-
cluding the collagen genes COLIAI and COL2A1 (38, 39].

Table 4. L -S,IVDD association with VDRrs2228570 in female and male groups with recessive and overdominant models

Genotypes recessive model Case Control OR (95% Cl)
T/T+T/C 22 26 -

Female c/C 16 10 1.891 (0.715-5.003)
Genotypes overdominant model Case Control OR (95% Cl)
T/T+C/C 22 14
T/C 16 22 0.467 (0.183-1.172)
Genotypes recessive model Case Control OR (95% Cl)
T/T+T/C 34 26

s c/C 18 4 3.441 (1.039-11.399)*

Genotypes overdominant model Case Control OR (95% Cl)
T/1+C/C 30 10
T/C 22 20 0.367 (0.144-0.936)**

Notes: * — x?>=4.080; p = 0.044; ** — x> = 4.518; p = 0.034.

Table 5. C,-C_IVDD association with VDRrs2228570 between female and male groups

Genotypes Groups Case Control OR (95% Cl)
Female 1.00
T/T
Male 1.50 (0.23-9.80)
Female 22 1.00
T/C
Male 14 20 3.85(1.086-13.648)*
Female 10 1.00
c/C
Male 2 4 0.40 (0.04-3.90)

Note: * — x?>=4.67; p=0.03.

Table 6. Linkage disequilibrium in the SNPs COL1A1 51800012, VDR rs2228570, COL2A1rs2276454,

COL2A1rs1793953inL,-L, LS, C,-C,IVDD

Genotypes Lels e =

D’ r P D’ r P D’ R P
COLIATISIS00012~ | 0446 | -0054 | 0415 | 0068 | -0.0266 | 0638 | 0427 | 0184 | 0011
Cor1ATre1800012~ | o073 | 0039 | 0554 | 0.207 0.047 0406 | 0358 | -0.119 | 0.099
CorAare18009i~ | 0203 | -0099 | 0133 | 0074 | -0076 | 0179 | 0559 | -0178 | 0.014
COLoAIIe2270454~ | 0423 | 0109 | 0097 | 0139 | -0086 | 0128 0 0 1
gféﬁfsr f% ;ggg"‘ 0.225 0.217 0.001 0.079 0.068 0.231 0213 | 0.204 | 0.005
COL2AIS1 793953~ | 0.004 | -0068 | 0302 | 0318 | -0230 | 000005 | 0366 | 0271 | 00002
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The results of studies of the association of Fok1 VDR poly-
morphism and IVDD do not provide a clear answer. Study
of association of L,-S, IVDD with VDRrs2228570 con-
ducted by us showed statistical significance in different ge-
netic models: with overdominant model (overdominant —
the heterozygote produces a phenotype better adapted than
that of the homozygote) and with recessive model (traits
are expressed only if both alleles are recessive). In men,
there is a negative association of L.-S IVDD with the T/C
genotype (VDRrs2228570). The fact that the T/C genotype
(VDRrs2228570) is observed 2.7 times more often among
the control group indicates its potential protective value.
The potential protective value of the heterozygous T/C
genotype (VDRrs2228570) is also correlated with a higher
incidence of heterozygotes among males with C,-C, IVDD
than in females. In contrast, the C/C genotype in males in
the recessive model is associated with L-S IVDD.

A study of the association of pairs of polymorphic alleles
with IVDD showed that COL IA1rs1800012/VDRrs2228570
(p=0.01); COL2A1rs1793953/VDRrs2228570 (p = 0.0002);
COL2A1rs2276454/COL2A1rs1793953 (p = 0.0048) are
associated with C.-C, IVDD and COL2A41rs2276454/
COL2A1rs1793953 are associated with L,-L;, IVDD
(p = 0.001). It should be noted that the COL2A41rs2276454
polymorphisms in the group of men with L,-S, IVDD can
potentially have a protective value, but two polymorphisms
in the COLII gene rs2276454 and rs1793953 are associated
with C,-C_and L,-L, IVDD in the general group of patients.
The data obtained give reason to assume that random com-
binations of polymorphic alleles of different collagen genes
are important in the formation of degenerative processes in
the intervertebral disc.

Prospects for further research. The importance of ge-
netic research for the implementation of personalized medi-
cine and prognosis dictates the need to establish associations
of genetic variants with socially significant degenerative pro-
cesses of intervertebral discs. To further improve the results,
it is necessary to increase the studied groups, as well as to
introduce a more advanced polygenic analysis.

Study limitations. It is necessary to conduct research with
the involvement of a larger contingent of individuals, espe-
cially with degenerative processes in the cervical spine.

Conclusions

C/C genotype of VDRrs2228570 in males is associated
with L-S, IVDD. COLZ2A1rs2276454 variant may have a
protective effect on the development of degenerative changes
L-S, IVDD in males. T/C genotype of VDRrs2228570
indicates its potential protective value in men with
L,-S, IVDD. The pairs of alleles COLIAIrs1800012/
VDRrs2228570, COL2A1Irs1793953/VDRrs2228570,
COL2A1rs2276454/COL2A1rs1793953 are  associated
with C.-C, IVDD. The pair of alleles COL2A1rs2276454/
COL2A1Irs1793953 is associated with L,-L, IVDD.
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3Meou4Huii 0im Odrex, m. Odeca, YkpaiHa

Nonimop¢izmn rs1800012, rs2276454, rs1793953 reHiB KonareHiB ¢pi6po3HOro Kinbua
TareHa VDR rs2228570 3a ymoBu gereHepauii mixkxpebueBunx guckis

Bapiant COL2A1rs2276454 MoxXe BUKOHYBATH 3aXMCHY IilO I11I0-
no aererepauii aucka L-S, (renotun G/A B 3,5 pasa vacTilne

Pe3iome. Axmyaavnicms. ChinanbHi 3aXBOpIOBaHHS  CITPU-
YUHSIOTh 3HAYHY BTpaTy MpPale3laTHOCTI; BBaXXAa€ThCs, IO IO

70 % ix BUTAOKiB MarOTh TeHETUUYHY cKiiamoBy. Mema nocii-
JDKEHHST: BUBUMTH acouiauii mojiMopdismiB COL IA1rs1800012,
COL2A1rs2276454, COL2AIrs1793953 (reHu KoJjareHy) Ta
VDRrs2228570 i3 nereHepauiero Mixxpebuesux auckis L,-L,,
L-S,, C,-C, B erniunux ykpainuis. Mamepia.au ma memoou. [1o-
crimkeHHs1 BKIoyano 90 ocib i3 mereHepaliiero MiXXxpeOleBUX
muckiB L-S , 50 — L -L,, 30 — C,-C, Ta 66 0ci6 KOHTPOILHOI Ipy-
nu 6e3 IereHepallii Bullie3a3Ha4eHUX AUCKiB. J1J11 TeHOTUITYBaHHSI
BUKOpucToBYBaiu Habopu Applied Biosystems (CIIIA). Crartuc-
TUYHWI aHaJi3 BUKOHYBaJIU 3a goromMorolo mporpamu SNPStats.
Pezyavmamu. Y donosikiB reHotun C/C acoliiiioBaHU# i3 jere-
Hepauieio L-S, (Binnomenns mancis (BI) 2,255, 95% nosipunii
intepsai (J1): 1,089—4,670; x> = 4,905; p = 0,027), Tozmi sIK TeHO-
tun C/T Moxe BUKOHYBaTH 3aXUCHY (dyHKIito (y 2,7 pa3a 4acTi-
111e 3ycTpivaBcst B KOHTPOJIbHIl rpymi: BIII 0,418, 95% J1: 0,217—
0,802; x> = 6,689, p = 0,009). [enotun C/T TakoX MOXe MaTH 3a-
XUCHe 3HaueHHst nipu sierenepatlii C,-C, y 4ONOBIKiB: Oro yacTo-
Ta B YOJIOBiKiB KOHTPOJILHOI IpyMu OyJia BUIIOIO MOPiBHSIHO 3 XKiH-
kamu (BLL = 3,85, 95% [1: 1,086—13,648; x> = 4,67; p = 0,03).

3ycTpiyaBcsi B KOHTposbHii rpymi (BLI = 3,50; 95% Ml1: 1,26—
9,72; x> = 6,02; p = 0,015)). I3 nereHepaTMBHUMU 3MiHAMU AUC-
Ka L,-L, y 3aranbHiii rpymni o6cTexkeHnx acouiiioBaHa napa auesis
C OLZA ]rs2276454/COL2A Irs1793953 (p = 0,001); i3 mereHeparti-
eto nucka C.-C, —napu anenis COL 1A 1rs 1800012/VDRrs2228570,
COL2A1rs1793953/VDRrs2228570 Ta COL2A1rs2276454/
COL2A1Irs1793953 (p = 0,01; p = 0,0002; p = 0,0048 BinmosigHO).
Bucnoexu. Tenotunn C/C VDRrs2228570 y 4onoBiKiB acouiiioBa-
HUIA i3 nereHepauieto Mixxpeduesux auckis L-S,. Tenorun T/C
VDRrs2228570 moxe Matu 3axXvcHe 3HAYeHHST B YOJIOBIKIB i3 1e-
renepauieio L-S, ta C,-C,. Bapiant COL2A1rs2276454 moxe Ma-
TH 3aXMCHUI e(EKT 11010 PO3BUTKY JICT€HEPATUBHUX 3MiH JAMCKA
L,-S, yyonosikis. [Tapu anenis COL1A1rs1800012/VDRrs2228570,
COL2A1Irs1793953/VDRrs2228570 Ta COL2A1rs2276454/
COL2A1Irs1793953 acouiiiosani 3 nerenepauieto aucka C.-C., Tozi
sk rapa aneniB COL2A 1rs2276454/COL2A Irs 1793953 nop’si3aHa 3
JereHepalico L4—L5.

Kimo4oBi ciioBa: nerenepauist Mizkxpe61ieBoro aucka; s 1800012,
152276454, rs1793953; rs2228570; HepiBHOBaXKHE 34ETUICHHS
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MeTaaHanis yacroTm nepenomis
rpyaononepexkoBoro nepexoay
B KOHTEKCTi TPaBMaTN4YHMX YILKOOKeHb XpebTa
Y AOPOC/IOro HaceneHHA

Pestome. AkmyansbHicme. TpaBMaTUYHI YILKOAXKEHHA Xpe6Ta € 3HaUYLL O MeAnKo-coLianbHOW Npobiemoto, Wwo
3YMOBJIEHO AIK BEJIMKUMU BUTPATaMK1 Npu NePBMHHOMY HafilaHHI MeAUYHOT JOMOMOrY NoCTpaxaanum, Tak i Tpu-
Basioto Ta goporoto peabinitauieto. Mpynononepekosuin nepexig (IMM) uepe3 6iomexaHiuHi 0cO6NMMBOCTI € 30HOIO,
CXUJIbHOIO A0 MOLWIKOAXKEHb, MPOTe AaHi Wofo GpakTUUYHOT YacTOTU MOLKOLMXeHb L€ 30HU, WO iCHYIOTb Y AOCTYN-
Hin niTepatypi, cynepeunusi. Mema: ouiHnTy YacTKy nepenomis y 30Hi [Ty 3aranbHi CTPYKTYpi TPaBMaTUUHNX
ywKogKeHb xpebTta B gopocnoro HaceneHHa. Mamepianu ma memodu. NpoBeeHO MeTaaHasi3 Ha OCHOBI Mo-
wyky B 6a3i gaHnx MEDLINE 3a TepmiHamn MeSH i kntouoBrMYM cnoBamu B 3arofioBKax Ta aHOTaLiAX AN BUAB-
NeHHA JOCNiAXKeHb, WO BiANOBiAaloTb KpUTepiamM 3anyuyeHHs. Mowyk BuaABmB 22 noBHoGOpPMaTHI cTaTTi. Bunyyer-
HA 1 aHani3 gaHUXx NPoBeAeHO ABOMA He3aneXxHVMK ekcneptamu. Pesysemamu. BcTaHOBNEHO, WO B 3aranbHin
CTPYKTYpi MOLKOAXeHb XpebTa Ha YacTKy nepenomis y 3oHi MMM npunagae 46,51 % (95% posipuwnii iHTepsan (Al):
36,76-56,27 %), 30KpeMa Ha nepesiomu Ha piBHi Th11 — 4,26 % (95% [: 3,35-5,17 %), Th12 — 13,98 % (95% [Al: 10,41-
17,56 %), Ha piBHi LT — 22,21 % (95% [l: 17,66-26,76 %), L2 — 9,69 % (95% [I: 6,82-12,57 %). Cepep NOWKOAXKeHb
rpygononepekoBoro BiaAiny xpebTa yactota Tpasmu MMM ctaHoBUTL 61,88 % (95% [l: 52,53-71,22 %). Y mexax TN
nepenomu xpebusa Th11 TpannawTbesa 3 YyactoTolo 10,2 % (95% Al: 8,05-12,36 %), xpebusi Th12 — 26,56 % (95% Al
22,42-30,7 %), L1 — 42,76 % (95% []: 39,7-45,81 %) i L2 — 20,48 % (95% [I: 16,73-24,23 %). BucHoeku. [lpoBegeHuin
MeTaaHani3 fjaB 3Mory BUABMTY 0O'€EKTUBHI NOKa3HMKM YacToTu po3nogdiny nepenomis MMMy 3aranbHii CTPYKTYpi
TPAaBMATUYHWMX YLIKOMXKEHb XpebTa. 3a HawyMy AaHMK, Lie neplie JOCNiIXeHHs, Y AKOMY 3a JONOMOrol MeTa-
aHanisy oTpumaHo Taky feTanizoBaHy iHpopmaLlito.

KniouoBi cnoBa: metaaHanis; rpyaononepekosuin nepexig; xpeber; TpaBMaTUUHE MOLIKOAKEHHS; YaCTOTHMI
po3nogin; enigemionoria

Bctyn

3a nanumu Global Burden of Disease, y 2019 p. y cBiTi
3apEECTPOBAHO OJM3BKO 8,5 MJITH BUMAAKIB TPAaBMAaTUIHUX
nepenomiB xpe6ta (TTIIT), mo cranoBuio 61M3bKO 4,8 %
BiJl yCiX MOILIKO/IXKEHb OMTOPHO-pyXoBoro arnapary [1]. He-
3BaXalound Ha BiTHOCHO HEBEJIMKY YacTKy B 3arajbHiil
crpykrypi TpaBm, TIIII € 3HAYYIIOI0 MEANKO-COLIIAILHOIO
Mpo06JIeMO10, 1110 3yMOBJICHO SIK BETUKUMU BUTPAaTaMU MPU
MNEePBUHHOMY HaJaHHI MEAWYHOI JOIOMOTU ITOCTPaKaa-
JIMM, TaK i TpUBaJIOIO Ta JOPOTrolo peaditiTauiero [2, 3]. Ta-
KOX 3HAuHYy NpobjieMy CTaHOBUTh TMMYacoBa UM CTiliKa,
4yacTKOBa, iHOJi MOBHA BTpaTa Mpale3aaTHOCTI HallaKTHUB-
Hilnoi Ta mpaie3aaTHOI YaCTUHU HaceJeHHs [4].

Opranizaliiist crieniaaizoBaHoi MEIUYHOI JOMOMOTH, il
CTPYKTypa i MPOrHO30BaHi BUTPATHU, SIK MJAHOBAHi, TaK i

(aKTUYHi, IPYHTYIOTbCSI Ha €IiJeMiOJIOTiYHUX ITOKa3HU-
kax. llomo TTIIT y cydacHili iTepaTypi € BeJlMKa KiTbKiCTh
myoJTiKalii, MpUCBsIYEHNUX LIbOMY acmekTy. Jleski aBropu
3a3HAyYaroTh, 1110 HasIBHI JaHi MalOTh HU3bKY MPAKTUYHY
3HAYYIIICTh, OCKIJTbKM B OLTBIIOCTI BUMAAKIB pO3TJsiaa-
10Tb yactoty posnoniny TIIIT 3a anHaroMiuHUMU BiftiiaMu
XpeOTa: IMIHWHA, TPYTHUH i TOTIePEKOBUIA. 3 MPaKTUIHOTO
MOTJISIAY Yepe3 IMPUHIINIIOBO Pi3Hi CTpaTeriuyHi I TAaKTUIHI
MMIXoau, MPOTHO30BaHI HACHIOKM JIiKyBaHHSI, a OTXe,
€KOHOMIYHi BUTpATH, AOLIILHO PO3IJIIIaTH TaKi Bilaisiu:
cympaakcianbHuii muitHuil Bignin xpeorta (C1-C2), cy6-
akciaapHui mmitHuii Bingin xpe6ra (C3-C7), rpyaHuii
Bimain (Th1-Th10), rpynononepekoBuii nepexin (I'TIIT,
Th11-L2) i monepexosuii Bimmin (L3-L5) [5]. [Tpore nani
11010 YaCTOTHM TTOLIKO/KEHHSI OKPEMUX BilliliB xpeOTa
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3TiAHO i3 3alPONOHOBAaHOI KJlacu(iKalli€elo B 3arajbHiii
crpyktypi TIIIT TpamisitoTbesi pigKo, 4acTo CyrnepednBi
Ta HE JAal0Th 3MOTU C(POPMYyBATH YSIBJIEHHS MPO XapakTep
Mpo0JIeMU B LIJIOMY.

Mema: ouinntu yacTKy repenomiB y 3oni I'TIIT y 3a-
TaJIbHIN CTPYKTYypi TpaBMaTUYHUX YIIKOIXEHb XpeOTa B
JOPOCJIOTO HAaceJeHHS.

Marepianu Ta meToan

Juzaiin  docaiddicenHs: MeTaaHalli3, MPOBEICHUI Bil-
MOBITHO 10 pekoMeHpalliit Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) [6].

Kpumepiisany4yeHHsa

JI1s1 3aJiydeHHST B TOCJIIIKEHHS OLIIHIOBAJIM CTATTi aH-
[JIIIChKOIO MOBOIO, 1110 MICTSITh JaHi MPO MAlliEHTIB, SIKi
OTpUMaJM TiepesioM XpeOTa BHACHIIOK 3aKPUTOI TPaBMU.
Binbupanu pochimkeHHS, 1O iZeHTHMIKyBalIX YacTOTy
MepeIoMiB KOXHOro XxpeOist (abCoJoTHA KiUTbKICTH abo
BiICOTOK Bif 3arajibHOI KiJIbKocTi) y mianmazoni C1-L5 (yci
nepenomu xpedra), Thl-L5 (mepenomu rpymomnornepeko-
Boro Bigiay xpeoTa), Th11-L2 (yacToTHa XapaKTepuCTUKa
B Mexax ['TIIT), a TakoxX mocimKeHHs, 1110 HaaalTh JaHi
MPO KiJIbKICTb YIIKOIXKEeHb, CTpaTU(iKOBaHUX I10 BifTiiax,
y sikux ['TITT BumineHo okpeMo i 4iTko BepuiKoOBaHO SIK
30Hy Th11-L2.

Kpumepii sunyuenns

TematnuHi 0OMeEXEeHHS:

— IOCIiIKeHHs, c(hOKyCcOBaHi Ha OioMeXaHilli, TiarHOC-
TUYHMX 0COOJIMBOCTSIX Ui MeTonax JikyBaHHs TIIIT;

— CTaTTi, 1110 aKIIEHTYIOTh yBary Ha TpaBMax IIMHAHOTO
Binniny ado TIIII nmpu cnenndiyHUX 3aXBOPIOBAHHIX (A1~
¢y3HMIT iTiOMaTUUHUIT CKEJIETHUI TilMepoCcTo3, aHKiIo3y-
FOUMit CTIOHAWIIIT);

— JIOCHiJKEHHSI, TOB’sI3aHi 3 MeTabOJiYHUMM TOpY-
LIEHHSIMU (J1ia0eT, OKUPIiHHSA);

— my0Outikallii, TpyUCBsYEHI IepejioMaM Ha TJIi 0CTeOoI1o-
P03y, OCTEOTIEHIl Y1 MaTOJOTIYHUM TIepesioMaM TIpu MeTa-
crasax;

— CTaTTi, SIKi POKYCYIOTHCS JINIIIE Ha CIMHHOMO3KOBHUX
TpaBMax 3 HEBPOJIOTIYHMMU CHUMIITOMaMM, KpiM BUMAal-
KiB, KOJIM HEBPOJIOTIYHUM AeIillUT HE € KPUTEPIEM 3aTy-
YEHHS.

Bikogi Ta neMorpadiuHi oOMeKeHHsI:

— eIiIeMiOJIOTiuHi JOCIiIKEeHHS TpaBM XpeOTa y miTeit,
MiUTiTKiB @00 0Ci0 JIITHHOTO BiKY, MPUCBSYEHI JIMIIIE BiKO-
BUM OCTEOIOPOTUYHUM YIIKOIKEHHSIM.

CrietiuiyHi yMOBY UM MOTMYJISILIT:

— my6Jiikanlii, TpUCBsYEHI TpaBMaM y BiliCbKOBOCITYXK-
OOBIIiB;

— CTaTTi, NMPUCBSIYEHI IIEBHMM MeXaHi3MaM TpaBMU
(HampuKJIag, TpaBMHM Bil peMeHs Oe3leKu), ajle KOHKpe-
TU3allisi 00CTaBUH TpaBMU, HATMPUKIIAA JOPOXHBO-TPAH-
CMOPTHA MPUTro/ia, He OyJia MPUUMHOIO BUTYYEHHS;

— IOCJIIXEHHs, 110 OOMEXYIOThCSl aHaIi30M ITeBHUX
KoMOiHallili TpaBM OIOPHO-PYXOBOTO anapaTy, HalpuKJamg
MepeIoMU KyIbIIOBOI 3anaAHU Ta XpeoTa, abo crierudiv-
HUX KJIIHIYHUX BUMAIKIiB.

Binb. Cyrno6u. Xpeo6er, ISSN 2224-1507 (print), ISSN 2307-1133 (online)

[H1Ii KpUTepii:

— OIISIIOBI CTATTi;

— nyOJiikauii, MpUCBsIYEHi IEBHUM TUTIAM YIIKOKEHb,
HANpUKIal TpaBMaTUYHUI CIIOHIWJIONTO3, BUOYXOBUIA
repesioM TOMIO.

Jxepena danux

Sk ocHOBHE mXepeso iHpopMallil BAUKOPUCTAHO IOy~
KOBY cuctemy PubMed, 1110 Haja€ iHTErpoBaHUiA JOCTYII 10
6asu nanux MEDLINFE Ta iHmux mxepen iHpopmartii. s
MiIBUILIEHHS CIEUM(IYHOCTI I TOYHOCTI MOIIYKY i MiHiMi-
3alil KUTbKOCTI MyOsiKauiid, 1110 BiAMOBIAAIOTh KPUTEPISIM
BWJIYYEHHSsI, TOIIYKOBUIA 3aUT MicTuB MeSH-TepMiHU Ta
KJIIOYOBi ciioBa B 3arojioBkax i aHotauisix (TIAB). CuH-
TAKCUC MOUIYKOBOI'O 3aMUTY, BUKOPUCTAHUH Mif yac mnep-
BUHHOTO TOIIYKY:

( “epidemiology [ Subheading] OR “Epidemiology [ MeSH]
OR epidemiology/[tiab] OR epidemiologicalltiab]
OR population[tiab] OR population-based[tiab] OR
incidence[tiab] OR prevalence[tiab] OR burden/tiab])

AND (“spinal  injuries”[MeSH] OR “spinal
fractures "[MeSH] OR “spinal fracture*”[tiab] OR “spinal
fracture dislocation*”[tiab] OR “vertebral fracture*”[tiab]
OR “thoracic fracture*”[tiab] OR “lumbar fracture*”[tiab]
OR “spinal injury”[tiab] OR “spinal column injury” OR
“spinal injuries ”[tiab] OR “spinal column injuries™)

AND (traumaftiab] OR traumatic[tiab] OR injury[tiab])

NOT (“osteoporosis’[MeSH] OR osteoporosis[tiab] OR
pediatric[tiab] OR sacral[tiab] OR “spinal cord injury "[tiab]
OR SCl[tiab] OR adolescent[tiab] OR burst/tiab] OR
ankylosing[tiab] OR arterial[tiab] OR elderly[tiab] OR
mortality[tiab] OR cervical[tiab]).

BropunHum mxepenom iHopmaliii 0yau 6idmiorpagdiu-
Hi MocuJaHHS 3 BimiOpaHuXx mjs aHamizy myoJsikaiiidi. Ha
MOYaTKOBOMY €Talli MOIIyKy 00O0B’sI3KOBOIO YMOBOIO Oysa
HasIBHIiCTb aHOTallii. YacoBuii Aiarma3oH myoikaliiii He pe-
[JIAMEHTYBaJIU.

Bu6ip 0ocnio»xeHb

[Tomyk miTepaTypu, 110 BiOIIOBiTaB METi JOCIIIKEHHS,
MpoBeaeHO B CiuHi — JiotroMy 2024 poky. Yci eTamnu moiry-
Ky (puc. 1) BUKOHaHi He3aJIeXXHO TphOMa JOCTiTHUKAMU.
[licaa ¢popMyBaHHSI OCTaTOUHOIO CIIMCKY ITyOJIiKalliil ABa
He3aJIeXXHi eKCIIepTU IPOBOAMIM BWIYYEHHS 1 00po0-
Ky JaHuX. ¥ pa3i BUHUKHEHHS CHipHUX MUTaHb PillIeHHS
npuiiMany KoJeriajbHo.

Mpoyec eid6opy

Ha nepmiomy erani noiryky orpumano 1070 pesysbra-
TiB, 110 OXOILTIOIOTH myb6Jikaitii 3a 1970—2023 pp. [1pu aHa-
JIi3i 3aroJI0BKiB myostikaLiii 963 BuaydeHo, 30kpema 165 —
yepe3 HEeBINMOBIAHICTh TeMi mociimkeHHs. g aHammizy
pe3toMe Bimiopano 107 my6mikaiiii, 3 Skux 56 BHIy4EeHO
yepes HeAOCTaTHIO AeTajlizallito naHux (26), aHai3 OqHOro
Bimminy xpeora (16), akLeHT Ha XpeGeTHO-CITMHHOMO3KOBI i
tpaBmi (XCMT) (14). HeranbHo IpoaHamizoBaHo 51 mo-
BHOTEKCTOBY CTaTTIO, 3 HUX 34 He 3aJlydeHO B JOC/iIKEeH-
HSI Uepe3 HeIOCTaTHIO AeTallizallilo qaHux (22), akleHT Ha
XCMT (7), cnieundivny KaTeropiro nauieHTiB (5). Kpim To-
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o, TpHu aHaji3i 6ibmiorpadiuHux mocwianp 17 myosikartiii,
BimiOpaHUX JJIsT aHAJTi3y, JOJATKOBO BUSIBIIEHO 5 cTaTeld, sIKi
BiJIMTOBIZAIOTH YCiM KPUTEPISIM TOCTiIKEHHSI.

36ip 0aHux

30ip maHMX BUKOHYBaJMd HE3aJeXHO OBa EKCIICPTH.
BpaxoByBanu Taki mapameTpu: KpaiHa IIPOBEIEHHS I0-
CIIIIKEHHSI, TPUBAIICTh TOCTIIKEHHS, KiIbKICTh LIEHTPIB,
1o Opajay yJyacTb y OOCJiIXKEeHHi, KaTeropii MmalieHTiB Ta
IXHSI KiJIbKICTh Y KOXKHOMY AOCTiIKeHHi. YncIoBi naHi Bu-
Oupanu 3 mybJikaliii BiAMOBIAHO A0 MOJaHOTO (opmarty
a00 K aOCOJTIOTHY KiJIbKICTh MTepesioMiB, a00 SIK 4acTKY Bif
3arajJibHOl KiJIbKOCTi TpPaBMaTUYHMUX MOIIKOIKEHb XpeoTa.
Y Bunankax, KoJiv aHi HaBeIeHO SIK BiTHOCHY BEJMYNHY,
MPOBOAMIN TTepepaxyHOK B aOCOTIOTHE 3HAYEHHSI JUISI T10-
PIBHSIHHOCTI pe3yJibTaTiB. 3aJeXXHO Bijl TaHUX, HaBEIEHUX
y TyOJtikanisix, ypaxoByBaiu JIesKi abo BCi TaKi MOKa3HU-
KM: 3arajibHa KiJIBKIiCTb mepesioMiB y 30Hi C1-L5, Th1-L5,
Th11-L2 ta okpemo mist KoxxkHoro xpeoust I'TITT.

Memoou 3meHWeHHs NOXU6Ku

Yepe3 3HAUHY TIeTePOreHHICTh aHali30BaHMX HOCJIi-
JKeHb JUTSI TIABUILEHHSI 00’ €KTUBHOCTI JaHUX BUKOHAHO
paHXyBaHHS MyOJTiKalliil 3a ABOMa KPUTEPiSIMU, KOXEH 3
SIKUX OLIiHIOBaJIM B 6atax. OcTaToOuHY Bary KOXHOTO J0CJTi-
JDKEHHS B aHaJTi31 BUSHAYAJIM 3a CYMOIO OaJTiB i BpaxoByBa-
JIV IPU CTaTUCTUYHIIT 0OpOOI1Ii TaHUX:

— KIJIBKIiCTb LIEHTPIB (YHIBEPCUTETH, JIiKapHi TOIIIO), 1110
OpaJiv y4acTh y AOCIiIKeHHI:

- IeKiTbKa IIeHTPiB a00 JaHi peecTpy — 2 0anm;

- OIMH LIeHTp — 1 Oa;

— KaTeropis Malli€HTiB:

- yci moctpaxani — 2 6anu;
- TIeBHA KaTeropisi mocrpaxnanux — 1 oai.

CmamucmuyHuli aHanis

st aHamizy 1aHuX i CHHTE3y pe3yJIbTaTiB 1o BCiX KaTe-
TOpisiX BUKOPUCTOBYBAJIM MOJIEJIb 3 BUIMAIKOBUMU ehek-
TaMH, pPO3paxoBaHy B CEPEHOBUILI IS CTaTUCTUYHUX
obuncieHb R (Bepcist 4.3.2, R Foundation for Statistical
Computing) 3a nornomoroo nakera metafor (Bepcist 4.6-0)
[7]. Ananizu npoBomwin B cepenopuili RStudio (Bepcis
2023.12.0+369 Ocean Storm Release). O1iHKY reTeporeH-
HOCTIi TOC/iIXEeHb MPOBOIMIM 3 BUKOPUCTAHHSIM CTaTUC-
TUKH [2, 110 Ja€ 3MOTY OLIIHUTH YaCcTKY 3arajbHOi Bapiarlil
pe3yJIbTaTiB, 3yMOBJIEHY TE€TepOTeHHICTIO TOCIIiIKEHb, a
HE BUMAJIKOBICTIO.

Pesynbratn
AHani3 8idi6paHux 0ocnio)keHb

V pesyabTaTi IMpOBENeHOro IOLIYKY IS MOIAJbIIOTO
aHaJjizy BimiOpaHo 22 myOJiikallii i3 3araJbHOI0 KiIbKiCTIO
nauieHTiB 8779 [8§—29]. KopoTKy XapakTepucTuky A0Ci-
JKEHb MOAaHO B TaoOI. 1.

IIpoaHanizoBaHO AOCTIIKEHHS, OMYOJIiKOBaHi B Mepiof
i3 1991 no 2019 p., 3 mianmazoHoM 360py AaHux i3 1985 no
2017 p. 3 ornsny Ha crneludiky TeMaTUKU 3aKOHOMIpHO,
1o GinbIIicTh myo6sikamiit (81,8 %) mManmu peTpoCeKTHB-
Huit qu3aiiH. Busisneno numie 4 (18,2 %) mpocneKTUBHUX
nociimkeHHs [9, 14, 17, 25]. 3a KilbKicTIO LEHTPIB, 1110
Opasu ydyacTh y 300pi iHdopmMaillii, mepeBaxaiu MOHO-
HeHTpoBi mociimkenHs — 72,7 % [8, 10, 12—15, 17-20,
22, 24—28]. [ABa i Oinplile IeHTPU BUKOPUCTAHO B 5 MOC]Ii-
mkeHHsx (22,7 %) [9, 11, 16, 21, 29].

3anut Ha ocuoi MeSH/TIAB

@)cnimxenb BHJIy4eHO 963: \

eHe BiamoBimaloTh TeMi aHamizy - 165

Y

eMeron sikyBaHHs abo aHani3 yckiaaHeHs - 137
eAxuent Ha XCMT - 115
eOxkpema BikoBa rpyma - 97

1070

InenTndikoBano gocaiTKeHb

® AKLIEHT Ha CyTyTHiif maronorii - 84
eBiomexaHiuHi JocniKeHHs - 79
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o JliarHOoCTHYHI MeTOAN - 65

| eOmnuc kiHiYHOTO BUMAAKY - 54

A 4
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107
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eOrnanoBi mybrikaii - 29
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A

eHenocraTHpo gaHux — 26

PR 51
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L eAkuent Ha XCMT - 14

( .
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eHenocratHbo gaHux - 22
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6

22
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\
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B 11 (50 %) nyb6mikalisix HaBeAeHO Pe3yJbTaTh JOCITi-
JDKEHb, Y SIKMX BpPaXOBYBaJIM BCi BUITAIKU TPaBMATUYHUX
YIIKO/IKEHb, 3aPEECTPOBAHI B TALIIEHTIB Y MeXax 4aCOBOTO
iHTepBaTy, BU3HAYEHOTO B IIMX JOCIIIKEHHSIX 3a KpUTe-
pissmu BubGipku [9—11, 1722, 25, 29]. Y npyriii mosoBuHi
BimiOpaHMX HaMM ITyOJIiKalliii aKIleHTOBaHO yBary Ha OCO-
omuBocTsax emigemiosorii TIIIT B oxkpemiii kaTeropii mo-
CTpaXkIainX, HAMPUKIIaa TpaBMax, OTPMMAHUX TP 3aHSIT-
TSIX 3MMOBUMU BUJaMM CIOPTY [28], MapalllyTHUM CIIOPTOM
[15], yHacaimoK 10pOKHBO-TPAHCIIOPTHOI npuroau [23] To-
110. AHaJIi3 reorpaiuHOro po3rnouiiay UeHTPiB, e MpoBe/e-
HO 30ip i aHami3 iHopmariii, BusBuB, 1o 9 (40,9 %) nocni-
IIKeHb BUKOHAHO B KpaiHax €sponu [9—15, 19, 21, 24, 26,
271,7 (31,8 %) — y kpainax Asii [8, 10, 12, 16, 18, 20, 29], 6
(27,3 %) — y IiBuivnit Amepui [11, 17, 22, 23, 25, 28].

BiporigHy iH(opMmaliito mpo KiJbKiCTh MepeioMiB y 30-
Hi xpe6uiB C1-L5 naBeneno B 15 (68,2 %) my6Gmikaiisix

[8—11, 15,16, 18,19, 21, 22, 24, 25, 27—29], y 30Hi XpeOLiB
Th1-L5 — takox y 15 (68,2 %) [8—11, 13—19, 21, 22, 24,
25,27-29]. BinnosigHo 10 KpUTEPiiB 3a1y4eHHSs y BUOIpKY
iHdopMallisi mpo cymMapHy KiJibKicTb TpaBM HiassHku [TITT
HasiBHA B ycix poboTax, ajne B 3 (13,6 %) nyoiikarisix Bin-
CYTHI JIaHi 11010 YaCTOTH TOIIKOIKEHb KOXHOTO XpeOIis
B mexax ['TIIT [9, 22, 25]. 3a cryneHem iHOOPMaTUBHOCTI
mo 9 (40,9 %) ny6unikartiit orpumaiu 2 6anu [8, 12—15, 24,
26—28] i 3 G6anu [10, 1620, 22, 23, 25], pewrty (18,2 %)
ouiHeHo 4 6anamu [9, 11, 21, 29].

Pesynemamu aHanisy

[Ticist craTMcTUYHOT 0OPOOKY OTPUMAHO TaKi JaHi 1I10-
IO YaCTOTU MOIIKOIKEHb:

— y 3arajibHii CTPYKTYpi MOIIKOKEeHb XpeoTa:

- niepesiomu B 3o0Hi I'TITT — 46,51 % (95% 11 36,76—
56,27 %);

Tabnuys 1. Mepenik ny6nikayiti, 3any4yeHux y memaaHanis

- Tepminu - KinbKicTb LeH- Karteropia | AHani3oBa- P
Mepwwuit aBTop . AunsaiiH " - KinbKicTb
i pik ny6nikauli Kpaina NnpoBeAEeHHA e TpiB, e npoBeAe- | NocTpaxKAaa- | Ha AiNfAH- XBOPHX
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- nmepenoMu Ha piHi Thll — 4,26 % (95% Ml 3,35—

5,17 %);

- riepesiomu Ha piBHi Th12 — 13,98 % (95% A1 10,41—
17,56 %);

- mepenoMu Ha piBai L1 — 22,21 % (95% 11 17,66—
26,76 %),

- mepenoMu Ha piBHi L2 — 9,69 % (95% Ml 6,82—
12,57 %);

— Y CTPYKTYpi MOILIKOIXKEHb T'PYIOIONEePEKOBOrO Bil-
niy xpeOra:

- niepesiomu B 30Hi I'TITT — 61,88 % (95% Al 52,53—
71,22 %);

- nepenoMu Ha piBHi Thll — 6,26 % (95% M1 4,88—
7,63 %);

- nepesnomu Ha pisuai Th12 — 17,37 % (95% 1 13,6—
21,13 %);
- mepenomu Ha pisui L1 — 27,33 % (95% 11 22,65—

- mepesomu Ha piBui Thll — 10,2 % (95% A1 8,05—
12,36 %);

- mepenomu Ha piBHi Th12 — 26,56 % (95% M1 22,42—
30,7 %);

- mepeomu Ha piBHi L1 — 42,76 % (95% 1 39,7—
45,81 %);

- nepeaoMu Ha piBHi L2 — 20,48 % (95% A1 16,73—
24,23 %).

BinzHaueHo, 110 B yciX BUMaaKax pe3yJbTaTh CTaTHUC-
TUYHO 3Hauyili (Besuke 3HayeHHs z, p < 0,0001), ane 3a-
PEECTPOBAHO 3HAYHY TE€TEPOreHHICTh ITiI 4Yac 0OpOOKMU
NIAHUX, 110 TOSICHIOEThCS BIIMIHHOCTSAMU 3a AWU3aliHOM i
CHPSIMOBAHICTIO TOCJTiIKEHb, 3aTy4YeHUX B aHaIi3. AK mpu-
KJ1aJ1 HaBOJIMMO forest plot MeTaaHasi3y 4aCTKU TIEPEIOMiB
okpemux xpe611iB y 3oHi ['TITT y 3aranbHiit cTpykTypi TpaB-
MaTUYHUX YIIKOIKEHb XpeoTa (puc. 2).

32,01 %); O6roBopeHHsA
- mepenomu Ha piBHi L2 — 13,21 % (95% M1 9,76— 3ona I'TIIT GiomexaHiuHO CXWJIbHA IO TpaBMaTUYHUX

16,66 %); ymkomkeHb [30]. V pesynbrati mepemadi BUCOKOEHepre-
— y cTpyKTypi nomkomxkeHs ['TIIT: TUYHOI'O TPaBMYBAJIbHOIO 3YCUJLUISI Bill TPYIHOTO BiIIimy,
Alkhathlan KM., 2019 -t 250[-0.29, 5.29] 0.00[0.00, 0.00]
Chabok ShY, 2010 i 4.08[1.60, 6.56] i 13.88[9.55, 18.21]
Cooper C., 1992 —— 7.04[4.32, 975] —— 14.08[10.39, 17.77]
Hasler RM., 2012 ————— 882[3.32,14.33] ——— 24 51[16.16, 32.86]
Heidari P., 2010 - 407[244, 570] s 16.11[13.08, 19.14]
Kano H., 2019 —— 1.72[0.23, 3.21] —— 12.37[8.59, 16.15]
Leucht P., 2008 —m— 374[217, 5.30] —— 14.06[11.18, 16.93]
Niemi-Nikkola V., 2018 - 434[329, 538] il 853[7.10, 9.97]
Roche S J, 20099 —— 261[0.93, 429] —_ 12.46[8.98, 15.95]
Siebenga J., 2006 -~ 278[-259, 815 ¢ » 19.44[652, 32.37]
Tarazi F., 1999 - 4.00[-1.43, 9.43] ' ~ 22.00[10.52, 33.48]
Wang H., 2012 a 428[3.69, 487] - 14.73[13.70, 15.76]
RE Model - 426[3.35, 5.17] ————- 13.98[10.41, 17.56]

i T T T ] T T T T |
0 5 10 15 20 5 10 15 20 25
Th11 Th12
Alkhathlan KM, 2019 « 5.00[1.10, 8.90] — 5.00[1.10, 8.90]
Chabok ShY, 2010 —— 18.78[13.89, 23.67] —— 6.12[3.12, 9.12]
Cooper C., 1992 —— 17.89[13.82, 21.96] —l— 7.04[4.32, 975]
Hasler R M., 2012 — 32.35[23.27,41.43] ———— 17.65[10.25, 25.05]
Heidari P., 2010 —— 26.02 [22.40, 29.64] —— 13.10[10.32, 15.88]
Kano H., 2019 —— 19.93[15.34, 24 52] —— 15.46[11.31,19.62]
Leucht P., 2008 —m— 28.47 [24.74, 32.20] —.— 12.10[9.40, 14.80]
Niemi-Nikkola V., 2018 Hl: 1569[13.82,1756] W 0.76[0.31, 1.20]
Roche S J, 20099 —— 22.03[17.66, 26.40] e 928[6.21,12.34]
Siebenga J., 2006 ————— 38.89[22.96, 54.81] 13.89[259,25.19]
Tarazi F., 1999 —_— 28.00 [15.55, 40.45] —_— 10.00[1.68, 18.32]
Wang H_, 2012 & 22.211[21.00,23.42] ] 11.60[10.67, 12.53]
RE Model ——g— 22.21[17.66, 26.76] g 969([6.82,12.57]
T T T T — T T T T T 1
10 20 30 40 0 5 10 15 20 25 30
L1 L2

PucyHoK 2. Pesynemamu memaaxanisy 4yacmku nepesiomie okpemux xpe6yie dinaxku [Tl y 3azanvHili cmpykmypi

mpasmMamuyHuXx ywKooxeHb xpebma (%)
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1o Mae KioTuuHy KoHGirypaiiito B mianas3oxi Big 18 mo
51°, Ha TIOIIEPEeKOBUI, IO XapaKTePU3YETHCS JIOPAO30M
Bim 42 no 74°, ninstnka I'TIIT, 1o B cariTajabHill IUTOIIMHI €
MPaKTUYHO MPSIMOIO, 3a3HAE MAKCUMAaJIbHUX HABAHTaKEHb
[31]. Tak, xidbormuHa opma rpygHOro Bimmiry xpeOra i
po3TalllyBaHHSI LIEHTPY TSKKOCTI Tijia repes XpeOdToM BU-
3HAYa€ pO3TallyBaHHS BEKTOpa KOMIIPECIHOTO HaBaH-
TaXKeHHSI HaIlepe Bil Tl XpeOlliB, MPU LIbOMY PUTiIHICTb
TPYAHOI KJIITKY ¥ e1aCTUYHICTb 3aHbOTO JIiITaAMEHTO3HOTO
KOMILIEKCY 3HAaYHOI0 MipOl0 KOMIIEHCYIOTh HaBaHTaXeH-
HS. Y CepeAHbOHWXHIN AiSHII MOMEepeKoBOro BimaiTy
BEKTOP HaBaHTaXKEHHSI pO3TalllOBAHUIA 1T03a1y 111010 Xpeo-
Ta, i B KOMIEHcallii CTUCKAJIbHUX HaBaHTaXEHb OEPYThb
y4yacThb He JIUIIe Tijia, ajie il eIeMeHTH 3aJHbOTO OITOPHOTO
KomIiekey [32, 33].

Benuka yacrora tpaBmaTuuHuX yimkomkeHs ['TII Bigo-
Ma JaBHO 1 BiI3HaueHa OaratbMa JocaigHuKaMu. [TuranHs
11I0/I0 YACTOTHOTO PO3IO/iTY MOIIKOMKEeHb CTAHOBUTH HE
aKageMiYHMI, a MPaKTUYHUI iHTepecC. Y HU3LI TOCTiIKeHb,
MNPUCBIYEHUX CIIPOOi MiHIMi3yBaTWM OOCST XipypriuHOro
BTpy4YaHHS 3a paxyHOK 3MEHIIEHHS KiIbKOCTi (DiKCOBaHUX
CEerMEHTIB i, BiIlOBiIHO, BUTpaT HAa IEPBMHHOMY €Tarli Ha-
JAHHS JOTIOMOTU MOCTPaXIAJIUM, OTPUMAHO CYNEPEewInBi
pesynsTraty [34, 35]. Hoci «1oBra» ikcallist mpu TpaBMaTuy-
Hux nowkokeHHsx I'TIIT € npakTuyHo cTaHzapToM [36].

Xipyprist € HeBil’eMHOIO Ta HEOOXiTHOI YaCTUHOIO CY-
YacHOI CMCTEMU OXOPOHMU 370poB’sl. He3Baxkarouu Ha Te,
mo 3 movaTky 2000-X poOKiB CIIOCTEpIira€ThbCs CTiiKa TeH-
IEHIIisT MO 30iIbIICHHS KiIbKOCTI BUKOHYBaHMX Xipyprida-
HUX BTpy4YaHb, BiI3HAYEHO, IIIO IIOPiYHA CBiTOBA IMOTpebda
IJ1s1 30epeXXKeHHs >KUTTS 1 3amo0iraHHsI iHBaJliqHOCTI cTa-
HOBUTH IIOHalMeHIe 143 MJIH HOJATKOBUX XipypriuHUX
npouenyp [37, 38]. Xipyprist xpedTa mopsin i3 Liepedpaib-
HOIO Xipypri€lo Ta KapaioXipypri€lo € OfHi€I0 3 HAAOPOX-
YUX Y CTPYKTYpi HopeadiliTaliiHuX MEAUYHUX 3aX0AiB. 3
OIJISIly Ha Te, 110 CyMapHi BUTpaTU Ha TIPOBEIEHHS Xipyp-
rivHoro BTpy4yaHHs noctpaxnaaum i3 TIIIT y 3oni ['TIIT y
cepeIHbOMY BMIIIi, HiXX Y MAlli€HTIB i3 TpaBMaMM TPyI0II0-
MEepeKOBOTO Bi/IIiIy 3arajoM, YiTKe PO3YMiHHSI YacTOTHU
MepesioMiB Ha Pi3HUX PIBHSX € OJHUM i3 KJIIOUOBUX MO-
MEHTIB [JISI ONTHMIi3amii (hiHaHCOBOTO 3a0e3IeUeHHS Cy-
YacHOI OXOPOHHU 3IOPOB’S 1 3a0e3IMeUeHHs aneKBaTHOI Ta
MOBHOLIIHHOI IOMTOMOTUM nocTpaxaanum |2, 39, 40].

O6me)xeHHs

IIpu npoBeneHHi aHa/Ii3y HAMU BiI3HAYEHO BHUCOKY Ie-
TEPOTE€HHICTh, 1110 TIEBHOIO MipOI0 MOXE BILTMHYTH Ha TOY-
HICTh OTPUMAaHMX MOKa3HUKIB. Lle MOsICHIOEThCS HU3KOI0
NPUYMH: Yy JesKi OOCTIIKEeHHsT OyJ10 3aJy4yeHO HEeBEeIu-
Ky KiJIbKIiCTb TALIEHTIB, Yy JeIKUX BUIAAKaX aHaTi3yBaJIn
OoKpeMi Kareropii moctpaxnannx. KpiMm Toro, aHaixizoBaHi
JOCITIIKEHHST OXOTUTIOIOTh TpUBAJIU repio 300py iH(op-
Mallii, 10 MOTJIO IPU3BECTH IO 3MiHM YaCTKU IIEPEIOMiB Y
3aranbHiil ctpykTypi TIIII.

BucHoBKuM

IIpoBeneHuii MeTaaHami3 JgaB 3MOrY BU3HAUYUTU
00’€KTUBHI MOKa3HUKMU yacTku mepejaoMiB I'TIIT y 3aranb-
Hiit crpykTypi TIIII. 3rigHo 3 HAIIMMM AAHUMMU, 11e TIepIle
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JOCJTIIKEHHSI, Y SIKOMY 32 IOTIOMOTOI0 MeTaaHalli3y OTpU-
MaHO JeTallidoBaHy iHGopmalio. OTpuMaHi pe3yJbTaTh
MOXYTb OyTH WiKaBUMMU IS MPAKTUKYIOUOro JIiKaps, a
TaKOX BUKOPUCTOBYBATHCSI TIPU PO3POOILIi 3aXO/iB 1010
HaJaHHS JOTIOMOTH HAaCeJICHHIO B IIiLTOMY.

Kondutikr inTepeciB. ABropu 3asIBIsIIOTH PO BiACYT-
HiCTb KOH(JIIKTY iHTEpECiB i B1acHOi (hiHaHCOBOI 3alliKaB-
JIGHOCTI IIpU MiArOTOBLIi AAHOI CTATTI.

Indopmania npo dinancyBanHs. [loCTimIKeHHS HE Ma€e
OKPEMOTO J0AATKOBOTO (DiHAHCYBAHHSI.
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Meta-analysis of the frequency of thoracolumbar junction fractures
in the context of traumatic spinal injuries in the adult population

Abstract. Background. Traumatic spinal injuries are a signifi-
cant medical and social issue, due to both the high costs asso-
ciated with initial medical care for the injured and the extensive
and expensive rehabilitation required. The thoracolumbar junc-
tion (TLJ) is prone to injuries due to its biomechanical charac-
teristics. However, the actual frequency of injuries in this area,
as reported in the literature, is inconsistent. The purpose of the
study was to assess the proportion of fractures at the TLJ within
the overall structure of traumatic spinal injuries in the adult pop-
ulation. Materials and methods. A meta-analysis was conducted
based on searches in the MEDLINE database using MeSH terms
and keywords in titles and abstracts to identify studies meeting
the inclusion criteria. The search identified 22 full-length arti-
cles. Data extraction and analysis were conducted by two inde-
pendent experts. Results. 1t was found that fractures at the TLJ
accounted for 46.51 % (95% confidence interval (CI): 36.76—

56.27 %) of the overall structure of spinal injuries, specifically
fractures at level Th11 — 4.26 % (95% CI: 3.35-5.17 %), Th12 —
13.98 % (95% CI: 10.41—17.56 %), at level L1 — 22.21 % (95%
CI: 17.66—26.76 %), and L2 — 9.69 % (95% CI: 6.82—12.57 %).
Within the thoracolumbar division, the frequency of TLJ trau-
ma was 61.88 % (95% CI: 52.53—71.22 %). Within the TLJ, the
frequency of fractures was: vertebra Th11l — 10.2 % (95% CI:
8.05—12.36 %), Th12 — 26.56 % (95% CI: 22.42—30.7 %), ver-
tebra L1 — 42.76 % (95% CI: 39.7—45.81 %), and L2 — 20.48 %
(95% CI: 16.73—24.23 %). Conclusions. The meta-analysis provi-
ded objective indicators of the frequency distribution of TLJ frac-
tures within the overall structure of traumatic spinal injuries. To
our knowledge, this is the first study to provide such detailed in-
formation through meta-analysis.

Keywords: meta-analysis; thoracolumbar junction; spine; trau-
matic injury; frequency distribution; epidemiology
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Age-associated risk of sarcopenia,
falls and fractures:
results of Ukrainian cohort study

Abstract. Background. It is well-known that sarcopenia increases the risk of falls and fractures, and therefore,
requires correction to improve the quality of life of elderly people. This research purposed to study the age-related
changes in the sarcopeniarisk, falls, and fractures in Ukrainian women in the late reproductive and postmenopausal
periods. Materials and methods. We examined 573 females aged from 40 to 89 years old. The subjects were
grouped by age decades and presence of high sarcopenia risk (HSR). The SARC-F questionnaire measured the
sarcopenia risk, and the risk of falls using the Desmond Fall Risk Questionnaire, the 10-year probability of major
osteoporotic and hip fractures was assessed by FRAX, and daily activity — according to the IADL scale. Also, we
performed the hand grip strength and five-repetition sit-to-stand tests. Results. The frequency of HSR increased
with age from 1.5 % in the 40-49-year-old group to 73.7 % in subjects over 80, as well as fracture and fall risks
(p < 0.00001 for both indices) related to decreasing independence in the subject’s everyday life. Also, we revealed
age-dependent loss of muscle strength according to the hand grip and the five-repetition sit-to-stand tests. After
the adjustment of the subjects by age we found that the females with HSR had a higher risk of falls, a lower level of
independence, and increased frequency and risk of osteoporotic fractures. Conclusions. Women with HSR have a
higher risk of falls, fractures, and more limitations in daily living activities independently from age and body mass
index. These findings request comprehensive management of older women with attention to various parameters

for the increase of independence and quality of life.
Keywords: sarcopenia; falls; fractures

Introduction

Modern demographic trends demonstrate significant
aging of the global population. In the European population
in 2021, persons aged 65 years and older made up one fifth
of the entire population (20.8 %), 80 years and older — 6 %,
and according to the forecasts, their share will increase to
14.6 % in 2100 [1]. The share of people of the older age
groups is increasing progressively in Ukraine as well. Thus,
according to the State Statistics Service of Ukraine, if in
1990 the share of people aged 65 years old and older was
12 %, in 2000 — 13.9 %, then in 2021 — 17.6 % [2]. In-
creasing life expectancy is an unconditional achievement of
humanity, but also a challenge for the health care system.
Seeking medical help of an elderly patient with polymorbi-
dity requires not only the treatment of the existing patholo-
gies, but also the determination of a high risk of possible
diseases in the future. Low-energy fractures are the ones of
important complications in the elderly with a high impact
on the quality and length of human life. According to the

DALYs (Disability-adjusted life years) index, which mea-
sures the burden of the disease on society, low-energy frac-
tures take the fourth place, yielding only to coronary heart
disease, dementia, and lung cancer [3].

The main predictors of low-trauma fractures are low bone
mineral density (BMD) and high risk of falls, which is associ-
ated with many diseases, but first of all, with the state of skele-
tal muscles [4]. And, if the BM D parameters has been studied
for the last 50 years, the age-related features of muscle began
to be actively studied only in the 21 century. The absence of
specific complaints, clinical signs, and etiotropic treatment
does not prompt specialists to start an appropriate diagnostic
search, despite the sarcopenia diagnostic algorithm proposed
in the updated EWGSOP2 consensus [5], which includes a
step-by-step approach to determining risk, diagnosis, confir-
mation, and determining the severity of sarcopenia.

The term “sarcopenia” is often associated with a low
body mass index (BMI), and the increase in obesity of the
population distracts from the need to diagnose sarcopenia.
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The presence of sarcopenia increases the risk of falls and
fractures, and therefore, requires correction in order to im-
prove the quality and duration of life of elderly people. The
recent systematic review and meta-analysis had analyzed 33
studies with 45,926 participants and showed a significantly
higher risk of falls and fractures in cross-sectional, as in pro-
spective studies compared with non-sarcopenic subjects [6].
However, most of the studies included in this systematic re-
view and meta-analysis were conducted among community-
dwelling subjects with a limited number of institutionalized
persons without stratification by ethnicity. Currently, there
is no data about interconnection between sarcopenia and its
consequences, in particular, falls and fractures in Ukrainian
population, and further research is needed. Therefore, the
purpose of the study was to study the age-related changes
in the risk of sarcopenia, falls and fractures in women in the
late reproductive and postmenopausal period.

Materials and methods
Study design and participants

The one-center cohort study was conducted by the
Department of Clinical Physiology and Pathology of the
Musculoskeletal System of the State Institution “D.F. Che-
botarev Institute of Gerontology of the National Academy
of Sciences of Ukraine”, following the tenets outlined in
the Declaration of Helsinki, and with the approval of the
local ethics committee (protocol No. 4 dated 12.03.2020).
It was carried out within the framework of the scientific re-
search of Institute (“Sarcopenia: risk factors, mechanisms,
diagnostics, prevention and treatment, connection with of
the musculoskeletal diseases”, No. 0120U102515).

The subjects were women aged from 40 to 89 years old in
late reproductive and postmenopausal periods who applied
for outpatient doctor consultation for various reasons in the
period from April 2021 to February 2022. Written informed
consent for the participation was a mandatory condition for
inclusion in the study.

From 678 examined females, 573 ones (average age
63.3 £ 10.6 years) had been selected. Exclusion criteria were
oncological pathology, serious cardiovascular and respira-
tory diseases, movement disorders (stroke, Parkinson’s di-
sease), severe hand joint’s deformations, and limb fractures
before bone consolidation. For the further analysis, the
women were grouped by age decades. Also, the subjects were
divided into 2 groups depending on the presence of a high
risk of sarcopenia.

Methods

Strength, assistance with walking, rising from a chair, clim-
bing stairs, and falls (SARC-F) questionnaire was used for the
assessment of sarcopenia risk. Also, the risk of falls was deter-
mined according to the Desmond Fall Risk Questionnaire.
Ten-year probability of major osteoporotic fractures (MOFs)
and hip fractures (HFs) was assessed by Fracture Risk As-
sessment Tool (FRAX), and daily activity — according to the
Instrumental Activities of Daily Living (IADL) scale.

It is well-known that SARC-F is a widely used and simple
tool for sarcopenia screening [7] that is a self-administered
questionnaire that comprises questions in the following five
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domains: strength, assistance in walking, rising from a chair,
climbing stairs, and falls. The total score ranges from 0 to
10 points and a subject with results of 4 or higher has a high
risk of sarcopenia. The SARC-F sensitivity and specificity
according to the EWGSOP1 or AWGS are 14—21 and 90—
94 %, respectively [8].

Desmond Fall Risk Questionnaire (Desmond A.L., 2000)
is a self-reported tool for the evaluation of the fall risk that
consisted of 15 questions which are either positive or nega-
tive. A positive answer indicates the factors influencing the
risk of falls; a negative one negates the potential risk of defi-
nite factor on falls [9].

The Lawton Instrumental Activities of Daily Living Scale
(IADL) is an instrument to assess the independent living
skills (Lawton & Brody, 1969). It consists of 8 domains
(Ability to Use the Telephone, Shopping, Cooking, House-
keeping, Laundry, Mode of Transportation, Responsibility
for Own Medications, and Ability to Handle Finances). The
subjects are scored in accordance with their highest level of
functioning in each category. A summary score ranges from
0 (low function, dependent) to 8 (high function, indepen-
dent) for women [10, 11].

The calculation of the ten-year probability of MOFs and
HFs was performed using the Ukrainian version of FRAX on
the official FRAX online resource (https://www.sheffield.
ac.uk/FRAX) without using BMD of the femoral neck [12].

The presence of the previous low-trauma fractures was
confirmed by an investigator in accordance with patient
medical source or data of anamnesis. All questionnaires
were translated and adapted earlier into Ukrainian [13, 14].
All subjects had completed the questionnaires themselves
after a preliminary instruction by the researcher.

Body weight was measured using calibrated electronic
balance with scale to the nearest 0.1 kg; standing height was
measured using stadiometer to the nearest 0.1 cm with par-
ticipants wearing light clothes and no shoes on. The body
mass index (BMI) was calculated according to the generally
accepted formula.

Skeletal muscle strength was assessed using the hand grip
strength test, and five-repetition sit-to-stand test. Grip
strength was measured using a hand dynamometer DPR-90
in seated subjects, their elbow by their side and flexed to
right angles with a neutral wrist position, the dynamometer
handle position 2 and provision of support underneath the
dynamometer. The calculation of the mean of three trials of
grip strength for each hand was performed and documented
as reliable [15, 16]. Hand grip strength was measured by
the amount of static force that hand can squeeze around
a dynamometer and recorded in kilograms. The hand grip
strength data were recorded separately for the left and right
hands accounted for the dominance. One researcher for
all performed measurements was trained in the use of the
dynamometer according to this protocol and practiced the
testing procedure prior to the assessments. Five-repetition
sit-to-stand test. Participants were asked to stand up and sit
down five times as quickly as possible, with their hands fol-
ded across their chest. The ability to perform this test reflects
the coordination of the patient. The results were recorded in
seconds [17, 18].
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Statistical analysis

Statistical testing was conducted using the Statistica 10.0
program packages Copyright® StatSoft, Inc. 1984—2001,
Serial number 31415926535897, and SPSS Statistics 17.0
Copyright® Silver Egg Technology 2001. The data were ex-
pressed as the meanvalue and standard deviation (M * SD)
or as the median (Me) and interquartile range [LQ-UQ]
depending on the normality of distribution (according
to the Shapiro-Wilk test). Differences between the inde-
pendent groups were determined by Student’s or ANOVA
(with Scheffe test) in case of normal distribution of data (for
comparison of 2 or more than 2 independent groups), and
Wilcoxon-Mann-Whitney test or Kruskal-Wallis analysis
for multiple comparisons in non-normal data (for compari-
son of 2 or more than 2 independent groups, respectively).
Spearman’s rank correlation analysis (R) was used to assess
the association between variables. The differences in cate-
gorical data have been statistically assessed using a 7 test
with its confidence interval (CI). The null hypothesis was
rejected at the level of p < 0.05 for all analyses.

Results

The groups differed not only in age parameter
(F=2107.8; p=0.0000001), but also in body mass (F = 2.5;
p = 0.04), and BMI (F =4.7; p = 0.001). Additionally, the
analysis confirmed the prominent loss of height (F = 14.3;
p = 0.0000001) with the age. Scheffe test confirms less pa-
rameters of height in the age group 60—69, 70—79 and 80—
89 years (p < 0.01 for all groups) compared to the index in
women aged 40—49 years. The height of the last two groups
was also lower than index in the females aged 50—59 years
old. Despite the absence of significant differences in weight
between study groups using Scheffe test, BMI in the age

group 60—69 years old was higher compared to the indices
in females aged 40—49 years old (p = 0.01), 50—59 years old
(p = 0.02) and did not differ from the parameter in older
subjects. The clinical and anthropometric characteristics of
the participants are presented in Table 1.

153 women (26.7 %) had a high risk of sarcopenia
(SARC-F > 4 points) in the whole group and the risk of sar-
copenia according to the SARC-F questionnaire increased
with age. The frequency of a high risk of sarcopenia increased
with age (Kruskal-Wallis test: H = 184.6; p < 0.0001), from
1.5 % in the 40—49-year-old group, where it was registered
only in one patient, to 73.7 % in the subjects over 80 years
old. Among the females older than 70 years, the median was
higher than 4 points — the criterion for establishing a high
risk of sarcopenia according to SARC-F (Table 2).

Muscle strength according to the grip of the dominant
and non-dominant hand changed with age as well. It was the
highest in the women aged 40—49 years old, in all other age
groups muscle strength was significantly lower. Hand grip
strength was lower in each older age group than in the pre-
vious one, except for the 50—59 years old and 60—69 years
old age groups, which have no differences. The lower time
to complete the five-repetition sit-to-stand test was in the
persons 40—49 years old and worsened with each decade
(Table 2).

The risk of fall (according to Desmond questionnaire)
also increased with age (Kruskal-Wallis test: H = 33.6;
p < 0.00001). Women aged 50—59 years old have a higher
risk than women aged 40—49 years old, and females over
60 years old have a higher one, than women aged 40—49
and 50—59 years old (Fig. 1). The highest risk of fall was
established in the age group 80—89 years old; the parameter
was higher than in the females 40—79 years old. The sub-

Table 1. Age and anthropometric characteristics of the examined patients

Age groups, years
Parameters 40-49 50-59 60-69 70-79 80-89 40-89

(n = 64) (n=141) (n=178) (n=143) (n=38) (n=573)
Mean age, years 455+2.5 545+ 2.7 64.4+28 73.5+2.7 82.1+1.5 63.3+£10.6
Body weight, kg 70.0x17.4 70.0£16.9 74.2+13.6 71.0+14.2 68.7+12.1 71.5+15.1
Height, cm 165.5+£5.8 163.1+5.5 162.1 £6.0 160.3+5.2 158.3+ 7.7 162.0 £ 6.0
BMI, kg/m? 25.5+6.0 26.2+6.0 28.2+49 276 5.2 27.4+4.4 27.3x5.4

Table 2. Sarcopenia risk (according to SARC-F) and muscle strength in women of different ages
Age groups, years
Parameters
40-49 50-59 60-69 70-79 80-89

SARC-F, points 0[0-0.0] 0[0-1.0] 1.0 [0-3.0]*" 4.0[2.0- 5.0 5.0 [3.0-5.0]*¢
SARC-F score of > 4, % 1(1.5%) 11 (7.8 %) 39 (21.9 %)>° 74 (51.7 %)*° 28 (73.7 %)
Dominant hand grip 26.0[21.0-30.0] | 22.0[20.0-26.0F | 22.0[18.0-26.0] | 16.0[15.0-20.0]** | 15.0 [14.0-16.0}<
strength, kg
Nondominant hand R B N _ o B ad
grip strength, ke 22.5[20.0-28.0] | 20.0[16.0-22.0F | 20.0[15.0-22.0]F | 14.5[13.0-17.0] 12.5[12.0-15.0]
3‘;?{(;?;3“'0” sit-to- 9[8-11] 10.0[9.0-12.0F | 14.0[11.0-17.0]*" | 17.0[13.0-20.0]* | 20.0 [16.0-28.0]¢

Notes: the analysis was performed using Kruskal-Wallis and Wilcoxon-Mann-Whitney tests, significant differences, p < 0.05:* —
versus 40-49-year-old group, ®* — versus 50-59-year-old group, < — versus 60-69-year-old group, * — versus 70-79-year-old

group.
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jects at the age 60—69 and 70—79 years old had higher Des-
mond index compared to the women aged 40—49 years old
(p <0.0001). These parameters in women aged 50—59 years
old differ from similar ones in the subjects aged 40—49 and
80—89 years old (p < 0.02 for both groups).

The parameters FRAX as previous ones also were age-
dependent (Table 3) that confirmed an increase of the fre-
quency of low-trauma fractures from 12.5 % in the age group
40—49 years old to 23 % in the age group 80—89 years.

An increase of the risk of sarcopenia, risk of falls, and frac-
tures with age leads to a decrease in independence in every-
day life. The percentage of the women who needed assistance
(IADL points less than 8) increased from 21.3 % in the women
aged 50—59 years old to 81.6 %, in the women aged 80—89
years old. At the next stage, women were divided into 2 groups,
depending on the presence of a high risk of sarcopenia.

Due to the significant effect of age on all studied pa-
rameters, the groups were standardized by age to deter-
mine the effect of the high risk of sarcopenia. The average
age of women with a high risk of sarcopenia (group I) was
71.5 £ 8.4 years, and of women without risk (group II) —
were 71.1 £ 4.5 years (p < 0.05). Subjects of the two groups
did not differ as well in BMI: group I (28.4 £ 5.5 kg/m?),
group II (27.5 = 4.6 kg/m?, p < 0.05). However, among
females with a high risk of sarcopenia, obesity was estab-

lished more often — in 63 women (41.1 %) vs. females with
SARC-F less than 4 — 37 (26.4 %), x>*=10.9 (CI: 5.7—23.3,
p <0.001).

Subjects with a high risk of sarcopenia had a higher
risk of falls (according to the Desmond questionnaire)
(8.0 [5.50—10.0] and 4.0 [2.0-5.0], respectively, Z = 9.3;
p < 0.001), a lower level of independence (according to
the TADL test: 6.0 [5.0—7.0] and 8.0 [7.0—8.0], respec-
tively, Z = 7.4; p < 0.0001). We also established a greater
share of persons who need an external assistance in subjects
with high sarcopenia risk compared to ones with low risk
of sarcopenia — 79.7 and 31.4 %, respectively (x*>= 69.8,
CI: 37.8—57.5, p < 0.0001). The parameters of FRAX for
MOFs and HFs were also higher in persons with high risk
of sarcopenia (MOFs: 8.3 [5.3—11.0] and 7.1 [4.4-9.5] %,
respectively, Z = 2.7; p < 0.05 and HFs: 2.4 [1.6—4.7] and
2.2 [1.1-3.2] %, respectively, Z = 2.4; p < 0.05).

The correlation analysis showed that the risk of sarcope-
nia according to SARC-F significantly increased with age
(R=10.52, p <0.0001), as well as the risk of falls according
to Desmond (R = 0.23, p < 0.0001).

Discussion
The term “sarcopenia” as a description of generalized
age-depended muscle loss was proposed as early as 1998, but

its clinical definition and diagnostic crite-

ria were published first time in 2010 [19].
Previously, sarcopenia was considered as
ab an altered condition of muscles, and the
status of the disease was obtained in 2016
and was included in the supplemented 10"
International Classification of Diseases
) (ICD-10) under code M 62.84. In 2019,
F an updated EWGSOP2 consensus [3] was
published, presenting a modern step-by-
step approach to sarcopenia risk, diagno-
sis, confirmation, and severity.

Studies of the prevalence of sarcopenia
in the Ukrainian population had been star-
ted in 2010—2012 [13]. In a cohort study
involving 8,637 women aged from 20 to 89
years old, an increase in the proportion of
sarcopenia up to 7 % in women at the age
over 65 years old was demonstrated, and if
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Figure 1. Fall risk according to the Desmond questionnaire in women

of different ages

Notes: ° — significant differences compared to the indices of the 40-49-years-old group,
b — reliable differences in comparison with the indices of the 50-59-years-old group.

10 % [20]. Further research by the authors
using other sarcopenia criteria revealed a
higher proportion of sarcopenia, which
was 21.3 % in females older than 65 years

Table 3. Fracture frequency and 10 years’ probabilities of fracture risk in women of different ages

Age groups, years
Parameters
40-49 50-59 60-69 70-79 80-89
Frequency of low- . ab a-c a-c
trauma fracture, % 8(12.5 %) 42 (29.8 %) 74 (41.6 %) 85 (59.4 %) 23 (60.5 %)
FRAX major, % 2.0[2.6-3.7] 3.9[3.4-6.8)° 5.6 [4.0-8.9]*" 8.3[5.3-10.07° 9.9[6.9-12.0]¢
FRAX hip, % 0.3[0.2-0.4] 0.6[0.4-1.4)7 1.2[0.8-2.4]2° 2.8[1.7-4.0]7¢ 4.7 [3.3-6.1]7¢

Notes: the analysis was performed using Kruskal-Wallis and Wilcoxon-Mann-Whitney tests, signi.cant di.erences, p.<.0.05: a.— ver-

sus 40-49-year-old group, b.— versus 50-59-year-old group, c.— versus 60-69-year-old group, d.— versus 70-79-yearold group.
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old, from 4.1 in the 50—59-year-old group to 30.8 % in the
80—89-year-old group [21]. Different diagnostic criteria used
in different studies lead to significant differences in the re-
sults. In addition, according to EWGSOP2, the criteria for
sarcopenia have changed, for today the main criterion is not
muscle mass, as it was considered before, but muscle strength.
And although changes in muscle tissue reach clinical sig-
nificance in elderly persons, their foundation is made at a
younger age, when there are still opportunities for preventive
influence. Currently, the interconnection between sarcopenia
and falls and fractures is continued to be studied and has not
been analyzed in the Ukrainian population so far. Therefore,
the aim of the study was to study age-related changes in the
risk of sarcopenia, falls and fractures in the women in the late
reproductive and postmenopausal periods.

Nowadays, according to the recommendations of the
European and Asian Working Groups on the study of sarco-
penia [3, 22], despite its moderate sensitivity, SARC-F is an
important disease risk tool. According to Malmstrom T.K.
et al., SARC-F is a valuable prognostic tool in the need for
outside care and correlates with impaired activities of daily
living (IADL), reduced gait speed, and reduced hand muscle
strength [23]. Another widely used questionnaire that has
been recommended to be used in individuals in order to pre-
dict the risk of low-traumatic fractures related to osteoporosis
isthe FRAX, which is currently included in a number of inter-
national and national recommendations for the management
of osteoporosis [24]. 10-years probability of the low-energy
fracture according to FRAX tool, is based on age, BMI, and
clinical risk factors (previous fractures, parents’ hip fractures
and disorders strongly associated with osteoporosis). Con-
trary, the SARC-F questionnaire assesses fall risk and muscle
function, whereas the FRAX does not take this information
into account. Although SARC-F and FRAX measure diffe-
rent parameters, their use is interesting, especially in the sub-
jects with high risk of sarcopenia which have a higher fracture
and fall risks without age and BMI differences.

In our study, it was found that 26.7 % of women at the
age over 40 years old have a high risk of sarcopenia, and this
index increases from 1.5 % in the subjects at the age 40—49
years old to 73.7 % in the females over 80 years old. In a
study by Chinese colleagues, it was shown that among per-
sons older than 60 years old (average age 78.1 7.4 years),
57.7 % had a high risk of sarcopenia [25]. In our study, this
index was lower (39.3 %), but the average age of our cohort
was also lower.

In another study, among the persons with osteoporosis,
about 30 % of the patients had a high risk of sarcopenia ac-
cording to SARC-FE and only 6 % had established sarcopenia,
among whom only 3 % had a SARC-F higher than 4 points
[26]. Currently, the search of screening tools continues, other
cut-off points of SARC-F — more than 1, 2 or 3 points are be-
ing considered [27—29]. Despite different rates of prevalence,
in all studies the risk of sarcopenia increases with age.

The main factors associated with sarcopenia also include
low body weight [25, 30]. A study conducted in Taiwan
showed that a low BMI is one of the leading risk factors for
sarcopenia, and its increase by 1 kg/m?significantly reduces
the sarcopenia risk. Australian scientists proposed to predict
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appendicular muscle mass using a formula based on age and
BMI. Validation of this approach in three cohorts of the
patients showed strong correlations between predicted and
actual appendicular muscle mass determined by densito-
metry method [31]. The proposed method allows reducing
the need of instrumental research, but with this approach,
it is impossible to diagnose sarcopenia in the subjects with
obesity, the proportion of which was, significantly, higher
among the subjects at sarcopenia risk in our study.

According to the similar method, on the basis of age and
BMLI, the risk of fractures is predicted in the FRAX algorithm.
Fractures are the consequences of sarcopenia, but the mecha-
nisms of these connections are currently not fully understood.
One of the possible links is a high risk of falls due to muscle
weakness, but other pathogenetic connections are also pos-
sible. For example, low body mass index and age, which are
common risk factors for sarcopenia and osteoporosis, as the
main predictor of fractures. However, in our study, the sub-
jects at high risk of sarcopenia did not have low BMI, and the
incidence of obesity was even higher than that of women with-
out high risk. The advisability of using the diagnosis of sarco-
penia in the subjects at risk of fractures and the choice of the
necessary tools for this are currently being actively discussed.
According to some studies, SARC-F is a useful screening tool
in the diagnosis of sarcopenia in individuals with osteoporosis
and hip fractures [32, 33] and its use in addition to FRAX
improves the informativeness of the last one in predicting of
hip fractures [34]. According to another study, SARC-F in
the patients with osteoporosis has only auxiliary value and is
not very informative for the diagnostics of sarcopenia [26].

In our study, women at high risk of sarcopenia also had
significantly lower indices of muscle strength (as assessed by
a hand dynamometer and a five-repetition sit-to-stand test),
which may have an impact on daily activity, and higher IADL
questionnaire indices regardless of age. Among women who
needed external help, 68.8 % had a high risk of sarcopenia.

The relationship between the high risk of sarcopenia (ac-
cording to SARC-F) and the frequency of falls has been re-
vealed, so the relative risk of falls among the patients with
SARC-F > 2 increases by 1.5 times [27, 28]. In our study,
patients at high risk of sarcopenia also had a increased risk of
falls regardless of age, but there was no association with the
fracture risk determined by the Ukrainian version of FRAX,
although women with SARC-F > 4 had a higher fracture
rate. In our opinion, FRAX and SARC-F assess different
aspects of fracture occurrence. And if the first one predicts
the bone state to a greater extent, then the second — the
state of the patients’ functional capabilities, walking speed,
and balancing capabilities [23, 29].

The limitations of this study were study design (one cen-
ter cohort study), population (only females were included).
So, multi-center prospective studies are important to inves-
tigate the early and long-term relationships between sarco-
penia and falls and fractures.

Conclusions

Therefore, women with a high risk of sarcopenia have a
higher risk of falls, fractures, and more limitation in daily li-
ving activities. The absence of the differences between age and
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BMI indicated an independent effect of sarcopenia on the
risk of falls and fractures. Our findings request comprehensive
management of older women with attention to various para-
meters for the increase of independence and quality of life.
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Mycienko A., 3asepyxa H., Fpuzop’esa H., Bucmpuybka M.
AY «lhcmumym 2epoumonoeiiimeHi [.®. Ye6omapooea HAMH Ykpainu», m. Kuie, Ykpaina

Pu3sunk capkoneHii, naginb Ta nepenomis, acoliloBaHuni 3 BiKOM:
pe3ynbraTtyl YKpaiHCbKOro KOropTHOro AOC/iJXKeHHA

Pesiome. Axmyaavnicms. Ha chorogsi 3aralibHOBiZOMO, WIO
CapKOIIeHis MiIBUIIY€E PU3UK MadiHb i MepeIoMiB, a OTXe, MOTpe-
Oye KOpeKIIii IJIsi MOKPAIIEHHST SIKOCTi XUTTsI OCi0 JIITHBOTO Bi-
Ky. Memoro nocnimxkeHHs OyJI0 BUBYEHHSI BIKOBUX OCOOJMBOC-
Teil pU3UKy CapKOTeHii, MaaiHb i MepeIoOMiB B YKPaiHChKUX 3KiHOK
y Ti3HBOMY PETPOAYKTHUBHOMY Ta TTOCTMEHOMay3aIbHOMY Tiepio-
nax. Mamepiaau ma memoodu. O6¢TexeHO 573 MAIiEHTKH BiKOM
40—89 pokiB, sIKi B ofaIbLIOMY OYJIY IMTOJIiJIEHI HA IPYITH 33 BIKOM
i HasIBHICTIO BUCOKOTO pu3uKy capkorieHii (BPC). 3a nonmomoroto
orutyBagbHUKa SARC-F BuMipioBanm pu3uK capKoIIeHii, 3a 10-
nomoroto Desmond Fall Risk Questionnaire — pu3uk naninb. [e-
CATUPIUHY HWMOBIPHICTH OCHOBHUX OCTEONOPOTUYHUX TMepeso-
MiB Ta IIepeJIOMiB CTeTHOBOI KicTKM BuBYaiu 3a FRAX, a moneH-
HY aKTHMBHIiCTh — 3a 1mkanow IADL. Kpim Toro, BUKOpucToBy-
BaJIM IMHAMOMETPIIO KUCTi Ta TECT «CicTU-BCTaTu». Pesyabmamu.

Yacrora BPC 3pocrana 3 Bikom 3 1,5 % y rpyni 40—49 pokiB 10
73,7 % y xiHok crapiire 80 poKiB, SIK i pU3UKHU MEPETOMIB i Ma-
niab (p < 0,00001 mnst 060X TTOKAa3HMKIB), 110 OYJI0 TTOB’I3aHO 3i
3HIKCHHSIM HE3aJIesKHOCTI B MOBCAKACHHOMY XUTTi. KpiMm Toro,
BCTAHOBJIEHO BiK-acollilloBaHe 3MEHIIEHHs M’SI30BOi CWJIM 00-
CTEXEHUX 3TiHO 3 pe3yJIbTaTaMyu TMHAMOMETPIi Ta TECTy «CiCTH-
BctaTu». [NauienTku 3 BPC Manu BUIMiA pU3KK MagiHb, HYDKUIMI
piBeHb HE3aJIEXKHOCTI, MiABUIIEHI YaCTOTY ¥ PU3UK OCTEONOPO-
TUYHUX TiepesioMiB. Bucnosku. Xinku 3 BPC Maiots BUIIMii pu-
3UK TaliHb, TIEPEJIOMIB i OiJIbIlIe 0OMEXEeHb Y TTOBCIKACHHIN mi-
SITBHOCTI He3aJIeXKHO Bifl BiKy Ta iHaeKkcy Macu Tija. Lli pesynbraTu
BMMaraloTh KOMITJIEKCHOI OIliHKM CTaHY KiCTKOBO-M’SI30BOi CHUC-
TEeMMU JIITHIX XKiHOK 3aJIs 3HVDKEHHS PU3UKY CapKOTICHIl Ta Majxo-
TpaBMaTUYHUX TIEPEIOMIB i MiIBUILIEHHS SIKOCTi KUTTSI.
Ki104oBi cJ1oBa: capxoneHis; nagiHHs; nepesoMu

Tom 14, N2 2, 2024

www.mif-ua.com, http://pjs.zaslavsky.com.ua




bUJIb. PAIN:
CYIJIOBNM. JOINTS.
XPEBET SPINE

OpuriHanbHi gocnigKeHHA

Original Researches

YK 616.721.1-007.43-089.819 DOI: https://doi.org/10.22141/pjs.14.2.2024.419

banaH B.C.", Kpasuyk J1.[].%, ®iwerko A.B.%, YneweHko .B., CepzieHko P.O.?
'KHI1 «O6nacHa kniHiyHa nikapHa» leaHo-OpaHkiecbkoi o6nacHoi padu, m. leaHo-DpaHkKiecek, Ykpaina

’HayionaneHuli yHisepcumem ¢hi3u4Ho20 8uxo8aHHsA i cnopmy YkpaiHu, m. Kuie, Ykpaina
3Y «lHcmumym mpaemamonoezii ma opmonedii HAMH Ykpainu», m. Kuie, Ykpaina

Ouinka epeKTNBHOCTI peabiniTayinHnx BTpy4yaHb
y XBOpMX NicnA yHinarepanbHoi 6inopranbHoOi
€HAOCKONIYHOI ANCKEKTOMIl

Pe3tome. AkmyansHicmes. YHinatepanbHa 6inopTanbHa eHaockomniuHa anckekTomis (YBE[), Ak i iHwWi XipypriuHi
MeTOAM NiKyBaHHA, MOXe NoTpebyBaT 3aCTOCYBaHHA B NPOLIeCi BifHOBIEHHA NaLieHTiB JOAATKOBMX peabiniTauin-
HUX BTPYyYaHb. Ha »anb, JoCnigxeHb Wwofo ebeKTUBHOCTI 3aCTOCyBaHHA HEMEANKAMEHTO3HNX METOAIB NiKyBaHHA
Ha nicnsionepauiiHoMy eTani y Takux nauieHTiB HegocTaTHbO. Mema [ocCnifXeHHA: OUiHUTY eeKTUBHICTb 3acTo-
CyBaHHA Nporpamu peabinitauiiHux BTpyYaHb y naLieHTiB, AKUM npoBefeHo YBE[. Mamepianu ma memodu. [lo-
CnifgPKeHHs NpoBefeHo Ha 6asi BigaineHHa Helpoxipyprii xpebTa i cnMHHOro Mo3Ky IBaHo-DpaHKiBCbKOi 06nacHoT
KniHiyHOT nikapHi B 2022-2023 pokax. Bubipky ctaHoBWnM 74 nauieHTu, AKUM 6yno BUKOHAHO BUAANEHHA rPpUi
MixxpebLeBoro ancka metogom YBE[ Ta npoBeaeHo peabinitauiiiHuii Komnnekc (ocHoBHa rpyna, Or), Ta 68 oci6,
AKMM 6yno BUKoHaHo YBE]] 6e3 npoBefeHHA Kypcy peabinitauii (koHTponbHa rpyna, KIN). MeToan o6cTexeHHs:
aHKeTyBaHHA 3a OMOMOro0 BidyasnbHO-aHanorosoi wkanu (BALL) Ta aHkeTn Oswestry go onepadii, yepes 1 geHb
nicna Hei Ta yepes 1, 6 Ta 12 micauis. Pesynemamu. Y nepeponepadiiHomy nepiofi nokasHuK 6010 B CMUHI CTaHO-
BB 53+ 1,4cmTa 5,6+ 1,1 cm B OF Ta KI BignosigHo. Y nicnAaonepaduinHomy nepioai B O nokasHuk 6onto 3a BALL
3mMeHwWwwnBcA fo 1,5 = 0,4 cm Ha HAaCTYNHWI AeHb nicns onepadii 3i 36epeXXeHHAM NO3UTUBHOT AUHAMIKN NPOTAroM
poKy crnocTepekeHHA. Y KI BignoBiAHNN NOKa3HMK TakoX 3mMeHWnBCA A0 1,4 = 0,9 ¢M 3 NOCTYNOBNM 3HUXKEHHAM
00 0,3 +0,1 cm yepes 12 mic. OuiHKa 3a iHgekcom Oswestry yepes 12 mic. nicna onepadii nokasana, wo B Of piseHb
AKOCTI XUTTA 6yB Kpawmi, Hix y Kl (BignosigHo 5,4 + 3,2 % Ta 17,4 + 3,3 %). BucHo8Ku. 3acTocyBaHHsA Gi3NUYHMX
BNpaB Yy KOMMJIEKCi 3 MacaxeMm Ta anapaTHoto ¢isioTepanieto y nauieHTis, Aki nepeHecnu YBE[, nossonsae noninwutn
AKICTb XUTTA MPOONEepPOoBaHMX NaLi€HTIB y JOBrOCTPOKOBOMY Nepiofi CocTepexeHHs, NPoTe He BM/IMBAE Ha 3MEH-
LeHHA 6010 Y MpoonepoBaHNX NaLEHTIB AK NPy KOPOTKOCTPOKOBOMY, TaK i MPpW BigAaneHoMY CMOCTePEKEHHI.
KniouoBi cnoBa: 6inopTanbHa eHaocKoniuyHa ANCKeKTOMIs; peabinitais; rpyxa mixkxpebLesoro ancka; 6inb

Bctyn

Ipuxa MixxpebueBoro aucka (MX]I) morepekoBoro
Binminy xpeOTa € 4acTolo MPUYMHOK OOJII0 B CIUHI, siKa
LIOPOKY Bpaxkae Bia 1 10 5 % Hacenenns [1—3]. Xoua Hexi-
pypriyHa JomoMora 3aJUIIaEThCsI OCHOBOIO IMOYAaTKOBOTO
JIIKYBaHHSI, TUCKEKTOMIsT 3CTOCOBYETHCS ISl €PEKTUBHO-
ro TIOJIETHICHHSI CUMIITOMIB, SIKi 30€piraroThCsl IIPOTSITOM
TpuBajioro nepiomy 4acy [2]. Ha cboromsi mjis JmiKyBaHHS
rpyki MX]I IMpoKO BUKOPUCTOBYIOTh MiHiiHBa3UBHi Te€X-
Houtorii [3—8].

VHinaTepasbHa OimopTajbHa €HAOCKOIIYHA TUCKEKTO-
mist (YBE]) € XipypriuHUM METOIOM, 1110 IIIBUIKO PO3BUBA-
€TbCS Ta Y IKOMY BUKOPUCTOBYETBLCSI apTPOCKOITiYHA CHC-
TeMa. [IpuMiTHO, 1110 TEXHiKa Ma€ ABa He3aJeKHi KaHalu,
sIKi 3a0e3MeuyloTh 4iTKe Ta 30iJiblIeHe omnepalliiiHe moJie,

1110 TIOJIITIIYE OIepaliiiHy THYYKiCTh, JOIIOMArae Xipypry
BUKOHYBATH TOYHY Ta IIMPOKY AeKomrpecito [9, 10—14].
I xoua BimmaneHi pe3yJbTaTé MiHiiHBa3UBHOI METOAUKU HE
3aBXIIM 330BOJIBHSIIOTH Malli€HTIB i XipypriB [14—20], no-
HIBHICTD 00’ €MHIIIMX i CKJIAAHIIINUX BIIKPUTHX OTepalliit
OCTaTOYHO He 3’sicoBaHa. Kpim Toro, xipypriuHe JiikyBaH-
Ha Tprk MX]I Moxe BUMaraTu 3aCTOCYBaHHS B IIpolLieci
BiIHOBJIEHHSI JOAATKOBO peadiliTalliiHUX BTpy4YaHb. Alle,
Ha 3XaJib, JOCIiIKeHb, Y IKNX 01 OyB IPOBEICHUI MOPiB-
HSUIbHMI aHajli3 e()eKTUBHOCTI 3aCTOCYBaHHS HeMeIuKa-
MEHTO3HMX METO[IIiB JIiIKyBaHHS y Talli€HTIB, SIKi IepeHe-
CJIM €HIOCKOMIYHY MiKPOIUCKEKTOMiI0, HETOCTAaTHbHO.

Mema nocnigxeHHs: OLIHUTU e¢(EKTUBHICTb 3aCTOCY-
BaHHS MpOrpamMy peadiTiTallifHUX BTpyYyaHb y Malli€HTIB,
sgxum niposeneHo YBE/I.
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Marepianu Ta meToan
Monynayia

Ha 6as3i BingiseHHs1 Heiipoxipyprii xpedTa Ta CITMHHOTO
MO3Ky IBaHO-MpaHKiBCbKOI 00JaCHOI KJIiHIYHOI JTiKapHi
MPOBEEHO TPOCTIEKTUBHE JOCHIMKEeHHS 3 TpaBHs 2022
poky mo rpyaHsa 2023 poky. Bubipky cranoBunu 142 mairi-
€HTH i3 Tprkamu MX]I monepekoBoro Bigmiry xpebTa (Ha
piBui L-L,, L,-L,, L-L,, L,-S ), cepen sikux 69 40JIOBIKiB
i 73 XiHKHU.

Kpumepiamu éxarouenns 10 TOCTiIXKEHHS OyJ10 Xipyprid-
He BTPYYaHHsI, BUKOHAHE 3 TPUBOLY MEPBUHHOI OHOPIB-
HeBoi rprxxi M X/ monepekoBo-KpHU>KOBOTO Biiy XxpedTa
Ha OfHOMY 3 4oTupbox cermenriB — L,-L,, L.-L,, L,-L,,
L,-S,.

Kpumepii suxaruenns: nedopmaitisi xpeOra, nereHepa-
TUBHUI CTEHO3 XpeOETHOTO KaHajly, CIIOHAWIONICTE3, He-
CTabUIBHICTh XPeOETHO-PYXOBOTO CETMEHTA, HasIBHICTh Y
naiieHTa KOMOiHOBAaHOIO OOJIIO MO 30BHIIIHINA ITOBEPXHi
KYJIBIIIOBUX CYIJIOOIB, ITO 3aQHill IIOBEPXHi CTErHa Ta B Ia-
xy (mosutuBHuit FABER 1a/a60 FADIR Tecti) cayryBaiu
KPUTEPisIMU BUKITIOUEHHS i3 1IIbOTO JOCiIXKEHHSI.

Kpumepisamu mixncepynosoeo po3nodinry craad MeTOIU
JIiKyBaHHS: TanieHTaM ocHoBHOI rpynu (OI, n = 74) Oy-
JIO BUKOHaHO BuaaneHHs rpvxi MX]I meronom YBE]I Ta
MPOBEACHO KypcC peabuTiTalliiHUX BTpydYaHb, ONMMCAHUX
Huxde. [Tanientam KoHTposbHoi rpynu (KT, n = 68) 6yno
BUKOHaHO BuaaieHHs rpvxi MX/] meronom YBE/, Hana-
HO peKOMeHallii Ta BUTIMCAHO.

[lokazannsamu 0o onepauyii Oynv: OOJBOBUI CUHAPOM
TPUBAJIICTIO IIIOHAaMEeHIIIe 4 TYKHI (ITOKa3HUK 3a Bi3yallb-
HOI0 aHaJIOroBolo 1kanow 6omwo (BALLL) > 4—5 6anis ta/
a0o ingekc Oswestry (ODI) > 40 %); KopiHIIeBUii 60JIBO-
BUI CUHIPOM Ta MOPYILIEHHS YyTJIMBOCTI; Hee(PEeKTUBHICTh
KOHCEpPBAaTUBHOI Tepallii; NOpYyLIeHHS CUJIM M’SI3iB HUX-
HBOI KiHIIIBKM (cria M’s13iB 3 Ta MeHIIe Oaliu 3a pe3ysibra-
TaMU MaHyaJIbHO-M’SI30BOTO TECTYBaHHSI).

Jlokanizauis rpuxi Ha piHi L,-L, B OI' ta KT 6yna nia-
rHoctoBaHa y 4,1 ta 2,9 % mnauieHTiB BiIMOBIAHO, Ha PiBHI
L-L,—y6,81ad,4%,napisni L-L, —y 37,8 Ta36,8 %,

Ha piBHi L,-S —y 51,3 1a 55,9 % Binnosigno. 3a nemorpa-
(biyHMMU Ta KJTIHIYHUMU TTOKAa3HUKAMU TPYIIU HE Biapi3-
HSITUCH MiX co0oto (Tab. 1).

JlocinkeHHsI BAKOHAHO 3TiJHO 3i CTaHIapTaMu, SIKi BU-
xmaneHi y [enbciHChbKii mekmaparii BcecBiTHROI MeTUIHOL
acomiaii «ETnuHi 3acany mpoBeneHHST HAYKOBUX MEINY-
HUX JOCIIIKEHb 3a y4acTio JonuHW». [lepen mpoBemeH-
HSIM JOCIIIKEHHS Bill yCiX y4aCHUKIB OyJI0 OTPUMAaHO J0-
OpOBIIbHY 3rojly Ha y4acThb Y JOCiIXKEHHI Ta JTiKyBaHHi.

Memoou 0ocnioxkeHHsA

IHTEeHCUBHICTH 0OJILOBOrO CUHAPOMY OLIIHIOBAJIU 3 BU-
kopuctanHsM BAII (cMm), oOMeXeHHSsT Tpalie3aaTHOCTI,
MoB’si3aHOi 3 00JIeM y CMUHi, — 3a JOMOMOTOI0 OMUTY-
BasibHUKaA Oswestry (Oswestry low back pain disability ques-
tionnaire, ODI) no omepariii Ta yepe3 1 meHp, 1, 6 Ta 12
micsuiB micyas Hei. Orpumanuit ODI, 110 xapakTepu3syBas
CTyNiHb (PYHKIiOHAJIbHUX ITOPYIIEHb ITalliEHTa, OLIiHIO-
BasIu B Aiara3oHi Big 0 (BigcyTHicTh mopyiueHs) 1o 100 %
(abCOoI0OTHI).

Memoduka onepauyii

ITicaa o6pobku omepaliifHOro ImoJjs B MOJOXEHHI Ma-
LIiEHTA Ha XKMBOTI Mil €HIOTpaxeaJbHUM HapKO30M il
PEHTTEHOCKOIIIYHUM KOHTPOJIEM BU3HAYaJlM DPiBeHb 3a-
TUIAHOBAHOTO OTIEPAaTMBHOTO BTpyYyaHHs. BepxHiii po3pi3
MPOBOAWIN Ha PiBHI HUXKHBOTO Kparo Iy>XKKW HEOOXiTHO-
ro piBHS BTpy4yaHHs. Yepe3 po3pi3 BBOAWIN TPOBIIHUK,
Ha SIKMH 110 4ep3i HacaKyBaJld CUCTEMY AUIATaTOPIB IS
PO3IIMPEHHST M’SI30BOTO KaHaJly 3 HACTYITHUM BCTaHOB-
JICHHSIM Tpoakapa 3 eHaockoroMm. HikHiit po3pi3 mmpoBo-
MM Ha 3 cM KayaaibHile. @opMyBaHHS M SI30BOTO Ka-
HaJly IPOBOAWJIM 32 AOTIOMOT0I0 CUCTEMU AujIaTaTopis. 1o
€HI0CKOMa IMiAKIoYaad CUCTEMY moaadi ¢i3iosoriyHoro
posuuny. [Ticast popMmyBaHHS TpiaHTYJISILIT MixX apTPOCKO-
IOM Ta iHCTpyMEHTaMU Ta HAJIALITYBaHHS BiATOKY PiIMHU
M’$SIKi TKAHWHHU, 1110 OTOYYIOTh iHTpajaMiHapHUIA TIPOCTip,
BUAAISUIA 34 JOTIOMOTOIO pafioyacToTHoro Banepa. Komu
JKOBTY 3B’SI3KY LIUTLOBOT'O iHTpaJIaMiHAPHOTO IIPOCTOPY Ta

Tabnuus 1. lemozpaciyHi ma kniniyHi 0aHi y epynax 0o onepauii

XapaKtepucTuKa Mpynall Mpyna ll
KinbKicTb nauieHTis, n 74 68
Yonosiku, n 36 33
MiHKK, n 38 35
Bik, M = SD, poku 36,8+7,7 33,3+9,1
BikoBMI1 fiana3oH, MiH. — MaKc., POKK1 25,0-55,0 24,0-48,0
IHaekc Oswestry, M £ SD, % 60,1+£9,6 589+ 10,1
BALL (HMHS KiHuiBKa), M £ SD, cm 6,9+0,8 66+1,3
BALL (cnuHa), M + SD, cm 53+14 56+11

PiBeHb onnepaTMBHOro BTpy4YaHHs

LL, n(%) 3(4,1) 2(2,9)
L,-L, n (%) 5(6,8) 3(4,4)
Ll n (%) 28(37,8) 25 (36,8)
L.-S,, n (%) 38(51,3) 38(55,9)
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HUXKHIO TYKKY TTOBHICTIO OTOJIFOBajIv, MPOBOIUIN iHTEp-
JIAMIHOTOMIIO 3a JOTIOMOT0I0 apTPOCKOITIYHOTO Oypa, oc-
TeoToMma Ta Kycauok Kepiccona. 2KoBTy 3B’513Ky BUIAISIIN
JIOTH, IOKY TIOBHICTIO HE BiIKpMBaJ HEPBOBUIT KOPiHEIIb.
HepBoBuii KopiHelb 3MilllyBaIi MeIiaIbHO 3a JOIIOMOT OO0
iHcTpyMeHTiB. [IpoBOIMIN BUAANEHHS CEKBECTPY Ta KIO-
peTax MiXxpeOLIeBOro MMCKa 3a JTOMOMOIOI0 iHCTPYMEH-
TiB. [eMocTas mpu emigypajibHili KpoOBOTeUi IPOBOIMIN
IIJISIXOM 3aCTOCYBaHHSI €J1eKTPOJiB paaioyacTOTHOI Koa-
TyJsLii. Y pasi KpoBOTeui i3 KiCTKM reMocTa3 IPOBOIMIN
3 BUKOPMCTAHHSIM KicTKOBOTO Bocky. Ilicisi BumameHHst
TPUXI MiXXXpeOLEeBOro AucKa Ta JIeKOMIpecii HEpBOBOTO
KOpiHILIg yiuBany paHy (puc. 1).

¥

MeToauka peabinitauiiiHnx BTpy4YaHb

IIpoBenenmii aHami3 OOCTIIKEHb 3apyOiKHUX KOJIET
JIO3BOJIMB HaM AudepeHliloBaTh Ta BU3HAUYUTU OCHOBHI
TaKTUYHI MOMEHTHU TTOOYIOBM MPOrpaMu peadiliTaliitHux
BTpy4YaHb, a caMe: BU3HAYMTHU Tepioau MmoOya0BU Mporpa-
MM, ONITUMAJIbHY TAKTUKY BEIEHHS MAILliEHTIB 3 TOYKU 30py
migdopy BIIpaB Ta O03yBaHHS (hi3MYHOTO HaBaHTAXKEHHS
[3—7,21-22].

Po3pobnena mporpama peabimiTalliiHUX BTpydYaHb
cKiamanach 3 ABox nepioniB (tabi. 2): I — paHHiit micis-
ornepauiiftHui, SIKUiA BiANOBigaB IepeOyBaHHIO IMalliEHTa B
kiaiHii (Bia 1 go 7 aniB); 11 — ni3Hiit micasionepatiitHuii
(3 2-ro mo 8-ii TUXKAEHb Mic/sl BUMUMCKU MallieHTa 3i cTa-

™ 3 B - .
PucyHok 1. Pesynemamu MPT-0ocnidxeHHA 00 ma nicns eHOocKoniyHoi 6GinopmasneHoi mikpoduckekmomii. KninivHul npuknao.

Mayienmka J1., 1953 p.H., 2puxa MXQ L -L,

Tabnuysa 2. Cmpykmypa KomnyieKcHoi npozpamu pea6inimayitiHux empy4aHs nicna eH0ockoniyHoi duckekmomii'y nayieHmie
3 2puxxkamu mixxpebyesux OUCKie Ha pieHi nonepeKogo2o 8i0diny

PaHHi nichaonepauiiiHui nepiog

MisHin nichaonepauiiHui nepiog

Oco611BoCTi nicnsionepalifiHoro cTaHy:

1. YacTKkoBe 36epexeHHs nicnsonepawinHoro 60/b0BOro CUHAPOMY
B AiNAHLI onepaTUBHOIO BTPYYaHHS Ta KiHLIBKK.

2. YacTkoBe 36epexeHHs napecTesiv (0AHO-ABOCTOPOHHE) Ha PiBHI
HK.

3. O6GMEKEHHS LOA0 NOBCAKAEHHOT aKTUBHOCTI: CU/IIHHS, MOGINbHI
pyxu y xpe6Ti, xoab6a.

3aBAaHHA:

1. 3MEeHLWeHHS BUPaXKeHOCTi 60/1b0BOIr0 CUHAPOMY.

2. HaB4aHHS npaBWnbHi BepTUKanisaLii Ta nepecyBaHHIO Y NiXKKy
nauieHTa.

3. HaB4aHHs cneujianbHUM i3MYHMM BNpaBam 415 BiAHOBNEHHS
MOGIiNbHOCTI NaLjieHTa.

4. HaBYaHHS 1 IHCTPYKTaX NaLjieHTa Woho NOBEAIHKM Ta 0OMEXeHb
Yy paHHbOMY Mepiofi B NOBCAKAEHHIN aKTUBHOCTI 3 METOI0
npodinakTKK peunamBy rpuxi

Oco611BoOCTi nicnsionepayifiHoro craHy:

1. HesHayHW 601bOBUI CUHAPOM MPY HaBaHTaXEHHAX abo
TpuBanomy CUAiHHI Ta xoabbi.

2. MicnsonepauiviHi NOCTypanbHi NOPYLWEHHA — XapaKTepHi

[N NauieHTiB, AKi 3BepTanuch 40 Hac 3 TPMBaAUMKU NposiBamMu
paaukynonartii (GinbLie Hix 3 Mic.).

3. M’a3oBa rinoTpoodia HK (4acTile ogHOCTOPOHHS), NPOSBU Napesy
m’'a3iB HK, oco6a1Bo cTOMNM.

3aBpaHHSA:

1. YKpinneHHsa M’a3iB CMUHK Ta KMBOTa.

2. BigHoBneHHA cnnoBoi 3gaTHOCTI M'A3iB HK.

3. TpeHyBaHH$ AnxaNnbHOI Ta cepueBo-CyAMHHOT CUCTEMM 10
NocnigoBHO 3pocTaoymnx Qi3UYHUX HaBaHTaXEeHb

3aco6u ¢isnyHOI Tepanii

®di3nyHi BNpaBm

TpuBanictb — 5-15 xB.

MeToa npoBefeHHss — iHAWBIAyanbHO.
3arafibHa KinbKiCTb — LWOAHS.
Xoab6a 5-30 xB

®di3nyHi BNpaBu

Tpuanictb — 20-60 xB.

MeToa npoBefeHHss — iHAMBIAYyanbHO.
3aranbHa KifnbKicTb — Yepe3 AeHb/LWoaHS.
Xoabba 45 xB — 2 rog

Macax HK
TpuBanicte — 10-15 xB, WoAHS, Kypc 7—10 npoueayp

KomMmnneKc gomaluHix BnpaB ANns napeTU4yHOi cTonu (npu
YCKNagHEeHHSX)

Tpuanictb — 10-20 xB.

MeToa npoBefeHHss — iHAMBIAyanbHO

AmMnninynbc-tepanis

TpuBanictb — 15-20 xB.

3aranbHa KinbKictb — 7-10 npoueayp.
KpaTHicTb npoueayp — woaHsa abo Yyepes feHb

Xoab6a no Girosin gopixui

TpuBanictb — 10-20 xB.

MeToa npoBefeHHss — iHAMBIAyanbHO.

KoHcynbTtauis 3 ¢isnyHnm TepaneBToM LWoA0 MOBINbHOCTI B
[IOMaLlHiX yMoBax Ta NpodinakTMKku ycknagHeHb 15-30 xB

Mpumimka: HK — HUXHA KiHyieka.
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ioHapy). Ha mipomy eTamni naiieHT Mir BUOMpaTy mpiopu-
TeTHUI CITOCiO MPOXOMKEHHsST Kypcy peabimiTaliii: abo 3a
TUIIOM aMOYJIaTOPHOTO BiIBimyBaHHS, a00 3aCTOCOBYIOUM
JTIOMAITHi 3aHSTTS.

CmamucmuyHuli aHanis

CratucTUYHy OOpOOKY pe3yabTaTiB MPOBONWIM 3a
JIONTIOMOIOI0 MPUKIAAHUX mporpam Microsoft Excel Ta
Statistica 8.0 (StatSoft Inc.). OTpumaHi B pe3yJbTaTi J10-
CJIiIKEHHS 1aHi 00po0JieHO MeToAaMU MaTeMaTUYHOI cTa-
TUCTUKU: OOYUCITIOBAIN CepeHE apudMeTUIHE 3HAUEHHS
(M), nucniepcito (S?), cepeMHbOKBAIPATUIHE BiIXMJICHHS
nokazHuka (SD). [Iis1 olliHKK BiAMiHHOCTeI MiX rpyrmna-
MM BUKOPHCTOBYBaJIM KpuTepiii ManHa — YiTHi. AHai3
3MiH TMOKa3HUKIB Yy JWHaAMIlli TIPOBOIMIINA 3a JIOTIOMOTOI0
kputepito Binkokcona. OGpaHuit piBeHb HOCTOBIPHOCTI p
Bigmosigas 95 %, a NpUIAHATHIA piBeHb CTATUCTUYHOI 3HA-
yyiocti craHoBus 0,05 (p = 0,05) [6].

Pesynbratn

OCHOBHOIO CKaproio XBopux OyB 00JILOBUI CUHAPOM Yy
CIMHI 3 ippaialli€lo y BiANOBiIHY HUXXHIO KiHIIiBKY. I1o-
Ka3HMK 00J110 y Hiit OyB y nianma3oni 5—10 6anis 3a BAIII Ta
CTAHOBUB y cepenHboMy 6,9 = 0,8 cm Ta 6,6 = 1,3 cM Biamo-
BinHo B OI' Ta KI'. I[Toka3Huk 60110 B criiHi OyB BU3Haue-
HUI1 y Iiana3oHi Bix 3 10 8 0atiB i B cepeIHHOMY CTAaHOBUB
5,3+ 1,4cmTa5,6 = 1,1 cm B OIN ta KT BignosinHo.

Ilicna onepatiii B 000X Tpyrnax BUSIBJIEHO CTaTHCTUYHO
3Hauyllle 3HMKEeHHs TToKa3HUKiB 60110 (p < 0,05). luHamika
noka3HuKiB 3a BAILI Ta ODI mo Ta miciis mpoBeneHoro JTiKy-
BaHHS B 00CTEXKEHMX ITAIliEHTIB HaBeJAeHa Ha puc. 2 Ta 3.

Tak, y micasiomepauiiinomy mnepioni B OI' moka3zHMK
o0oato B cnuHi 3a BAII 3menmmuscs 3 5,3 = 1,4 cM 1o
1,5 £ 0,4 cM Ha HacTynmHy A00y 3i 30epeXkeHHSIM 103U~
TUBHOI TUHAMIKM MPOTSTOM pOKy crocTtepexeHHs. Y KI
Ha MOMEHT BMITMCKH 3i CTallioHapy TaKOX BigMiuyeHa I1o-
3uTrBHA AuHamika 3a BAILL (1,4 + 0,9 cm), pe3ysbrar 1o-
JIITIITYBaBCSI B TPYTIi MPOTSATOM MEPiOAY CIIOCTEPEKEHHS 10

0,3 £ 0,1 cm. BiporimHo 3Ha4yIIMX BiIMiHHOCTEI MiX Tpy-
naMu Ha eTarli OCTaHHbOTO 00CcTexXeHHS (dyepes 12 mic. mic-
JIsl OTIepaTUBHOTO BTpyYaHHsI) He BusiBiieHo (p > 0,05).

O1uiiHKa BUPaXXEHOCTI paauKyJISIPHOTO OO0 B HWXKHIM
KiHIIBLI B micsionepaliiiHoMy nepiomi uepe3 1 MicsIb Imo-
Kasaja BipoTigHe IoJimnmeHHs B 00ox rpynax: B OI mairi-
€HTHU BigMivany 3MeHIeHHs1 36,9 £ 0,8 cMm 10 0,5+ 0,4 cm i
BKI'36,6 £1,3cmm00,5% 0,3 cm micis onepaiiii, 3i 30epe-
JKEHHSIM TTIO3UTHMBHOI TMHAMIKH MPOTSITOM POKY CIOCTEpe-
KeHHs: yepe3 1 micsaupb — 0,3+ 0,1cm1a0,3+0,2cmB Ol
ta KT} uepe3 12 micsiuiB — 10 0,2 £ 0,1 cmTa 0,3+ 0,2cMm B
Or ta KT BinnosiaHo. BiporigHo 3Hauyiux BiAMiHHOCTe
MiX IpyIaMu CIIOCTEPEXEHHSI il YaC OCTAHHBOTO OIUTY-
BaHHS (depe3 12 Mic. Ticist orepaTUBHOIO BTpYYaHHST) He
BusiBieHo (p > 0,05).

BuBueHHs1 micis JliKyBaHHSI CyO’€KTMBHOI OILIIHKHU
SIKOCTi KUTTSI Ta 3MATHOCTI JO CaMOOOCTYroBYBaHHS 3a
onmuTyBaIbHUKOM Oswestry MOpiBHSIHO 3 Mepemonepaliii-
HUM CTaHOM MOKa3aJIo CYTTEBE MOJIIIIIEeHHS, SIKe BiaMiua-
JIV MaLi€HTH 000X TPYII BXKe ITiJ yac BUMMMCKU. Jlo onepairii
nokasuuk 3a ODI cranosus B OI' ta KI" 60,1 + 9,6 % Ta
58,9+ 10,1 % BiamosinHo (p > 0,05); Bxke yepe3 1 Micsip —
21,4 £ 6,9 % ta 24,1 £ 4,6 % Ta Ha MOMEHT OOCTEXKEHHS
gyepes 12 mic. — 5,4 = 3,2 % T1a 17,4 + 3,3 % BinnosigHO
(p <0,05), 110 BiAMOBINAIO XOPOIIOMY PiBHIO SIKOCTI XXUT-
1 B OI i moka3ayio 4acTKOBi 0OMeXXeHHSI, 110 BigdyBaJiid B
€caM000CIyTOBYBaHHI Ta TTOOYTOBilf aKTMBHOCTI IMAIliEHTHA
KT (puc. 3).

O6roBopeHHsA

[IpoBeneHmii HaMu aHaji3 CydYacHUX JKepesl IMoKa3as,
110 BIIPOBAIKEHHSI peadiuTiTaliifHUX IporpaMm y IIpoliec
BiIHOBJIEHHSI MMPOOMNEPOBAHUX 3 TIpuBoay Iprxki MX]/I na-
LiEHTIB MO3UTUBHO BILIMBA€E Ha (byHKIIIOHAJbHUMI CTaH Ta
piBeHb micisonepauiiitHoro 60oo.

Tak, 3a pesyapratamu jgociigkeHHsi L. LeBlanc
Ta cmiBaBT. [4], y sskomy Oyino obctexkeHo 40 malieHTiB
(BUKOHAHA YHiNaTepajbHa TMONEPeKoBa MiKPOIUCKEK-
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PucyHok 2. [TokasHuku 6oio e cnuHi 3a BALL 8 O ma KT 9o
ma nicnsa nikyeaHHa, cm

Mpumimku: O — ocHoeHa 2pyna, KI — KoHmponbHa epyna.
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PucyHok 3. OyiHka akocmi xxumms 3a iHoekcom Oswestry 8 Ol
ma KI 0o ma nicns nikyeaHHus, %

Mpumimku: O — ocHoeHa epyna, KI — koHmponvHa apyna.
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TOMisl), SIKUX OyJIO PO3IOAiJIEHO Ha TPYIy paHHbOrO abo
Mi3HBOTO BTPYYaHHs 3 TPU3HAYEHHSIM (Di3UYHMX BIIpaB,
0o0uIBI TPy TMOKa3aJIu 3HaYHE 3HUKEHHST PiBHS 000 B
rorepeKy Ta YHUKHEHHsI CTpaxy, a TAaKOX 3HayHe IOJIiI-
IIeHHST HepOAMHAMIYHOI PyXJIMBOCTI Ta (yHKIIi1 yepe3 4
Ta 8 TVDKHIB ITicis onepauii. OgHaK PO CYTTEBY Pi3HULIIO
e(eKTUBHOCTI BUKOHAHUX BTPY4YaHb MiK ABOMAa TpylIaMu
He MOBiIOMJISIOCS.

3a mannmu R.A. Coronado ta criiBaBT. [6], sIKi BUBYAIN
GiznuHy (GyHKIIiI0 B paHHBOMY Mic/IsionepaliiiHOMYy Tepi-
OJli MixX 6-M THKHEM, 3-M Ta 6-M MiCSLSMMU ITicIs onepariii
Ha MoTepeKoBOMY Biiisi xpedra y 53 XxBopux, MokaszaHo,
IO Micyst onepalii 72 % mauieHTiB ToYaar MPOXOIUTH Ki-
He30Teparnilo y repion Bix 6 TrkHiB 10 3 micsais. [Topis-
HSTHO 3 6 TVDKHSIMU ITiCJIST OTTepallii XKOIHUX 3MiH Y KiJTbKOC-
Ti KPOKiB/moOy uepe3 3 abo 6 MicsAIIiB He CIIOCTepiraaocs.
Bin 21 1o 23 % Tta Big 9 no 11 % y4acHUKIB IPOXOAUIN HE
men1e Hix 4400 Ta 6000 KpokiB Ha 100y uepes3 3 Ta 6 Micsi-
LiB BiImoBigHO. 3HAYHI IOJIIIIIEHHS CIIOCTepiraiau 3a Io-
kasuukamu ODI, SF-12, TUG, npu ubomy Bin 43 10 68 % i
Bim 62 10 87 % AOCSTIM KIIHIYHO 3HAYYIIUX MTOJIIIIEHb 3a
MOKa3HUKaMU yepe3 3 Ta 6 MicsLiB BiIMOBigHO.

C.B. Erdogmus Ta cmiBaBT. [9] ouiHioBau e(eKTUB-
HicTb peabiniTallii Ha ocHOBI (hizioTepamnii (kiHe3oTeparii),
MOYMHAKYY 3 1-TO THXKHS MIC/Isl ONepaTUBHUX BTPydYaHb
3 puBoay rpuxk MXJI. Pesynsrat obctexxeHHs 120 ma-
LIEHTIB TOKa3aau, 1110 HANpuKiHLi Teparnii (12 TUXHIB)
OLliIHKa 0010 B HIXKHIM YaCTWHI CIIMHM ITOKa3ajia Bipo-
TiTHO 3HAYyIle MOJIMIISHHS B TPYII KiHe30Tepalrii, HixX B
rpyIi 6e3 Hei.

C. Manniche Ta cmiBaBrt. [11] OyB mpoBeaeHuii aHai3 §
cTaTeil, IKi BKJIIoYajan o0CTeKeHHs 555 malieHTiB 3 6oyeM
y moIepeKy Iicjs nepiioi onepatii. MeToo nocaimkKeHHs
OyJia cripo0a BUBHAYUTH, SIKi €JIEMEHTU TPEHYBaJbHOI IPO-
rpaMu JaloTh MallieHTaM HalOUIbIIMIA eeKT i MaloTh Hali-
MEHIINUI PpU3UK MOOIYHMX Jiil. 3rifHO 3 BUCHOBKaMU aB-
TOpIB, MicisionepaliiiHa peadiiiTallis MOBUHHA BKJIIOYATH
iHTEHCUBHE TPEHYBaHHs M’SI3iB CIIUHU, sIKE, SIK OYJI0 T0-
Ka3aHO, KOPUCHE IIJIsI TIOCTYpaJibHOI KOPEKIlil Ta BiTHOB-
JIeHHs (yHKUioHanbHOTO nedinuty. Lle mpusBonuTh 10
MiIBUIIEHHS IIpae3IaTHOCTI MAalli€HTIB ITiCIsI oIepaliii 3
npuBony Iprk MX]I. ABTopu 3a3Ha4yaloTh, 10 IIPOrpaMu
BIIpaB 3a3BMYail He BUKJIMKAIOTh MoOiyHuX edekTis. 1llo
CTOCYETbCS MALIIEHTIB 3 XPOHIYHUM 00JIEM y CITMHI, SIKi TTe-
peHecau abo He MepeHecIM oIlepallilo Ha MONepPEeKOBOMY
Bimmizai B aHaMHe3i, IS JOCSATHEHHS YCHiXy BMpillajabHe
3HAUYeHHsI MaloTh AudepeHIliitHo 1030BaHi BNpaBu 3 Tpe-
HYBaJIbBHUMU MepiogaMy TPUBATICTIO He MeHIIe HixX 12—16
ceaHciB. BripaBu nmoBuHHiI OyTH AMHAMIYHUMM i BCEOIYHO
3aisITV M’ SI30BUH altapar.

VY pesyabratax pocuimkenHs K. Kulig ta cmiBaBT. [3]
1110710 BUBYEHHSI €(heKTUBHOCTI HOBOTO MIPOTOKOJTY JUISI T10-
JnieHHs QYyHKIIOHAJPHUX IMOKA3HUKIB Y IMMAlli€HTIB, SKi
MepeHecIv OIHOPiBHEBY MOMEPEKOBY MiKPOJIMCKEKTOMIIO,
OyJI0 TTOKa3aHo, 10 KOMILJIEKCHE 3aCTOCYBaHHS (bi3nu-
HUX BIIpaB Ta HaBYaHHS MALIiEHTIB IPUBEJIO A0 OLIbIIOrO
noJinieHHs nokasHukiB ODI ta 30i1blIeHHS MPOoXiaHO1
NUCTaHIIii MOPiBHSIHO 3 MOKAa3HMKAMU MAalli€HTIB, SIKi BU-
KOHYBaJIM JinIe (Di3M4Hi BIpaBH.

PesyabraTi HAIIOro AOCTIIKEHHS TAaKOX Jajiu 3MOTy
BCTAHOBUTH, 110 3aCTOCYBaHHS (Di3MYHMX BIIPaB y KOMII-
JIEKCi 3 MacaxeM Ta arapaTHow ¢izioTeparrieio 103BoIsIE
MOJIMIIATA SIKICTh XUTTSl MPOOIEPOBAHUX TAIIEHTIB Y
JIOBrOCTPOKOBOMY TIEPiOJli CIIOCTEPEKeHHSI, ajie 00 PiB-
Hs 0OJIIO Yy IPOOTIEPOBAHUX MALIEHTIB 3 peadimiTalliero Ta
0e3 peabimiTallii BimMiHHOCTEl SIK HAa paHHIX, TaK i Ha Bif-
JAJICHOMY eTarli He BUSIBJICHO.

Oomexncennsa o0ocaionwcennsa. lle NOCTKEHHS Majo
HM3KY OOMEXeHb, 30KpeMa, y HbOMY MU He BPaxoBYBaJIU
CTYIICHI MOPYIICHHSI CUJIM M’SI3iB HMKHBOI KiHIIIBKU 10
ornepaitii. Byso 6 TOIiIbHO HAJATH B MTOAATBIIOMY PE3YIb-
TaTU MaHyaJTbHO-M’sI30BOTO TeCTyBaHHS. TaKOX HOLIJILHO
OyJ10 O PO3IITUTH XBOPUX 3a BIKOBMM [Iialla30HOM Ta BU-
BUMTHU HaSBHICTh CYIYTHBOI ITaTOJIOTII, 110 Oyme mpeame-
TOM HAIIIUX MOJATBIINX TOCTIIKEHb.

BucHoBKM

3acTocyBaHHS (Pi3MYHMX BIIPAB y KOMIUIEKCi 3 MacaxkeM
Ta amaparTHolo (i3ioTeparri€lo y MauieHTiB, SKi MepeHecIn
€HIOCKOMIYHY MiKpPOAMCKEKTOMIIO, T03BOJISIE TOIIIIINTIA
SIKICTb KWUTTS IMPOOMNEPOBAHUX IMALliEHTIB Y IOBIOCTPO-
KOBOMY MeEpioJli CIOCTepeXeHHsI, TTPOTe He BIJIMBAE Ha
3MEHIIICHHS 0OJIIO SIK IMPU KOPOTKOCTPOKOBOMY, TaK i MpU
BilajieHoMy crioctepexeHHi. [lepcrekTuBa TmomaablInx
TIOCTIIKEHDb TIOJISITA€ Y BUBUCHHI €(DEKTUBHOCTI Xipypriu-
HOTO JIIKyBaHHSI TPYK MiXKXpeOLIeBUX TMCKiB MOMEePEKOBO-
TO BifTiTy XpeOTa y XBOPUX JIiITHBOTO Ta CTAPEYOro BiKYy.

BionogioHicmb 00cnioXKeHHA emU4YHUM HOpMAam

[1yGaikalrist maHMX, omep>KaHUX B XO.Ii IIPOBeIeHHS 0io-
MEIMYHOIO JOCHiIKEHHs, IMPOBOAMIACH BiAIOBIIHO IO
MPUHINIIB 0i0€TUKY Ta 3aKOHOAABUMX HOPM i BUMOT 1110~
IO MPOBEACHHS 6iOMeIMYHUX AOCTIIKeHb, a caMe: [elb-
cincepkoi mexiaparttii (2000), Koncrurymii (1996) ta Lu-
BiIBHOTO KoneKey Ykpainu (2006), OCHOB 3aKOHOIaBCTBA
YKpainu 1mpo oxopoHy 3mo0poB’st (1992), 3akoHy YkpaiHu
«[Ipo indopmanito» (1992) (i3 3MiHaMu Ta TOMOBHEHHSI-
MM, BHeceHUMU cTaHoM Ha 01.12.2021).

Kokt iHTepeciB. ABTopu 3asBISIOTH PO BiACYT-
HICTh KOH(MJIIKTY iHTepeciB Ta BiIacHOI (phiHAHCOBOI 3alli-
KaBJICHOCTI IPH MiArOTOBIIi 1aHOI CTaTTi.
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Evaluation of the efficiency of rehabilitation interventions
in patients after unilateral biportal endoscopic discectomy

Abstract. Background. Unilateral bi-portal endoscopic discecto-
my (UBED), as other surgical methods of treatment, may require
the use of additional rehabilitation interventions in the recovery pro-
cess of patients. Unfortunately, studies on the effectiveness of non-
pharmacological methods in the postoperative period for these pa-
tients are insufficient. The study purposed to evaluate the effective-
ness of a rehabilitation intervention program in the patients who have
undergone UBED. Materials and methods. The study was con-
ducted at the Department of Neurosurgery of the Spine and Spinal
Cord of the Ivano-Frankivsk Regional Clinical Hospital in 2022—
2023. The sample consisted of the main group (MG, n = 74) — pa-
tients who underwent removal of the hernia of the intervertebral disc
used UBED and complex rehabilitation and control group (CG,
n = 68) — UBED was performed without a rehabilitation course.
Study methods: we used visual-analogue scale (VAS) and Oswes-
try questionnaire before surgery and after it (in 1 day and 1, 6 and

12 months). Results. In the preoperative period, the back pain in-
dex was 5.3 £ 1.4 and 5.6 £ 1.1 cm in MG and CG, respectively. In
the postoperative period the back pain index according to the VAS
decreased to 1.5 = 0.4 cm in one day after surgery in the MG with
its positive dynamics during the year of observation. In CG this in-
dex also decreased to 1.4 £ 0.9 cm with a gradual improvement to
0.3+ 0.1 cmin 12 months. At the 12 months after the surgery the Os-
westry index demonstrated that quality of life was better in the sub-
jects of MG compared to the CG (5.4 = 3.2 and 17.4 + 3.3 %, re-
spectively). Conclusions. The use of physical exercises in combina-
tion with massage and hardware physiotherapy in patients who have
UBED improved the quality of life of the patients in the long-term
observation period, but did not affect the reduction of pain after the
surgery in both short-term and long-term observation.

Keywords: biportal endoscopic discectomy; physical therapy; in-
tervertebral disc herniation; pain
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EdeKTNBHICTb BUKOPMCTaHHA GioaKTBHOro
KOHLeHTPpaTy MOPCbKOI pnbn B nayieHTiB
3 6onem y cnuHi

Pe3tome. AkmyanwbHicme. binb y cnHi — nowvpeHa menyHa Nnpobnema, Wo Ma€ 3HauHi MearKo-coLianbHi Ha-
cnipkn. 3 ornagy Ha akTyasbHICTb Npo6emu 1 HeobXiAHICTb OLiHKM Hanbinbll edeKTVBHOro MeToAy KynipyBaHHA
60/1bOBOr0 CHAPOMY i MOMNIMNWEHHA CTaHy NaLi€eHTIB 3 ypaxyBaHHAM MOXIMBOT TOKCUYHOCTI 11 iHAWBIAYanbHOT He-
nepeHoOCMMOCTI MEBHOO TUMY NiKiB BaXK/IMBUM € OCNIAMKEHHA Ta NOPIBHAHHA Pi3HMX NiAXO0AIB, @ came NiKapCbKNX
3aco6iB pi3HOI Aii Ta ix KOM6iHyBaHHA. Mema: nocnigntn eGeKTUBHICTb 3aCTOCYBaHHA 6iI0aKTUBHOMO KOHLEHTPATY
MopcbKoi prbu (BKMP) i ioro kombiHaLii 3 HecTepoigHUM npoTusananbHUm npenapatom (HM3M) y nikysaHHi 6onto
B CMVIHI MOPIBHAHO 3 Tepani€io MOHOKOMMOHEHTHUM XOHAPOITUHCYNbdaTom (XC) HaTpito B nikapcbKili dopmi ana
nepopasbHOro 3actocyBaHHA. Mamepianu ma memoou. O6CcTexeHO YOTUPY IPyNU NaLiEHTIB, KOXHA 3 AKUX CKJla-
fanacb 3 30 oci6 yonoBivoi abo »KiHoYOoI cTaTi 3i ckapramu Ha 6inb y cnvHi. KoXHili rpyni npr3Hayany oaviH 3 TPbOX
nikapcbkmx 3acobis — HM3MM y ctaHgapTHomy Aao3yBaHHi, XC HaTpito y aosi 1 r/g (2 kancynu no 500 mr) i BKMP y
BUMNALI BHYTPILLHbOM'A30BUX iH'eKUin y fo3i 1T mn/a (0,2 mn). 4-Ta rpyna nauieHTiB oTpumyBasna KombiHoBaHe fi-
KyBaHH#A, a came 1 mn/g BKMP i HM3MM y ctaHpapTHOMY Ao3yBaHHI. [alieHTam, AKi B3AnM yyacTb Y AOCNIAXKEHHI,
6yno npoBeAeHo N1abopaToPHi I IHCTPYMeHTanbHi 06cTexeHHsA. Pesynemamu. 3actocyBaHHA BKMP i iioro kom6i-
Hauii 3 HM3MM cynpoBoaKyBanoca Kpaluoto cy6’'eKTMBHOIO OLIHKOI NaLliEHTaMu BIaCHOIO NCUXOEMOLIHOIO CTaHy,
NOB'A3AHOTO 3i 3HVKEHHAM IHTEHCUBHOCTI 600 B CMIHI, 3pOCTaHHAM MOKA3HUKIB AKOCTI XUTTA | 3MEHLLIEHHSAM BU-
pakeHocTi TpuBoru n genpecii. Komb6iHauis BKMP 3 HM3MM BuABnana 6inblu BUpaxXeHNn epeKT LWOAO 3HUKEHHSA
piBHA GaKTOpa HEKPO3y NYX/MHM 0L Y KPOBI, Hixk MOHOTepania BKMP. Moka3aHo TakoX NO3UTUBHUI BNAUB KOMGIHO-
BaHOI Tepanii Ha CTaH CYAMH HIKHIX KiHLIBOK 3a faHnmu gonneporpadii. BucHosku. BKMP moxxe 6yTv ebpekTVBHUM
[OMOBHEHHSIM A0 CTaHAAPTHOI Tepanii 601110 B CNHI.

KntouoBi cnoBa: 6inb y cnuHi; 6i0akTUBHMI KOHLEHTPAT MOPCHKOT PUGY; XOHAPOITUHCYNbdAT; HECTEPOIAHI NPO-
Tr3ananbHi NpenapaTtu; CUCTeMHa 3anasbHa BifnoBifb; NCMXOEMOLINHUIN CTaH; WKana AKOCTI KUTTA

a TaKOX ITOCiae TpeTe Miclle cepel YCix MPUYKH, 110 BH-

Bctyn

binb y cniuHi — monmpeHa MeauvHa npoodiema, 1o Mae
3HAYHi HACJIIKY JIJIsI TPOMAJIChKOTO 3I0POB’Sl i HETaTUBHO
BIJINBA€ Ha €KOHOMIUHY, COLiaJIbHY I TIpodeciiiHy cde-
PY KUTTS JIIOfIei. 3a TaHUMU CTaTUCTUKH, OJIM3bKO 84 %
JIIONIEH TIPOTSITOM KUTTSI Bil4yBalOTh Oifb y CIWHIi, TIpU
LbOMY €I1i3011 OO0JII0 YacTo ITOBTOPIOIOThCA [1]. TocTpmit
OLIb Yy CIIMHI CTOITh Ha IPYroMy MiCIli 3a KiJIbKiCTIO 3Bep-
HEHb MAlliEHTIB y 3arajJibHill KJIiHIYHil paKTUIli, a 3HaYHa
YyacTKa TaKWX 3BEPHEHb CYMPOBOIXKYEThCS JiKAPHIHUMU
nuctkamu (30 % nikapHSIHMX JIMCTKIB TPUBATICTIO ITOHAI
6 MicauiB MoB’s3aHi came 31 3BepHEHHSIMU 3 MPUBOAY 00-
JII0 y CITUHI, 30KpeMa y HUKHiii 11 yactuni). Hanpukian, y
®paH1iii 6iJ1b € HAWOLTBII MTOMIMPEHOIO TPUYMHOIO TPUBA-
JIO1 BTpaTH Tpale31aTHOCTI B 0¢i0, MOIOAIIMX 3a 45 POKIiB,

KJIMKalOTh HeMnpale3aaTHiCTh [2].

HesBaxatouu Ha Te, 1110 Ha CbOTOIHI HEAOCTATHBO Ja-
HUX, 10 CBiYaTh IMPO MO3UTUBHUI BILUIUB NESIKUX (Piznud-
HUX BIpaB Y JIiKyBaHHi 00JII0 B CITMHIi, BCi MiXXHapoOIHi
peKxoMeHallii aKIeHTYIOTh yBary Ha HEOOXiTHOCTI ITim-
TPUMAaHHSI HaJIEXKHOTO PiBHA (pi3MIHOI aKTUBHOCTI [2, 3],
a TaKoX Ha HEOOXiTHOCTi 3aCTOCYBaHHS MiXKIMCIIMTLIi-
HaApHOTO ITiAXOAy B JIiIKyBaHHI MalLli€HTIB 3 00JIeM y CIIMHI,
1110 MA€ MiCTUTU MPUHANMHI OAUH (Pi3UYHUIA KOMIIOHEHT
i HIOHalMEeHIlIe OJAMH KOMIIOHEHT 3 Oiorcuxocolliaib-
Hoi mogzeni [4]. KpiMm Toro, iHIII TepaneBTUYHI MiAXoau
MOXYTb OYTHM 3aCTOCOBaHi IS JIIKYBaHHS W IOJErieH-
Hs1 0OJII0O B CMUWHI, 30KpeMa aKyIyHKTypa i MaHyajbHa
Tepamnisi (TeXHiIKM CITiHAJbHOI MaHIimyJsiuii, MoOiizarist
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Ta TeXHiKM BIUIUBY Ha M’sIKi TKaHUHU) [5]. OgHaK icHy-
IOTh JIOKa34, IO CIPOCTOBYIOTh €(EKTUBHICTh METOIIB
CHiHAJIBHOI MaHINyJsii # CTBEPAXYIOTh, 110 KJIiHiYHA
KapTUHa Mali€HTIB TiCJIsl TAaKOI Tepartii He BiApi3HSEThCS
BiJl KapTUHM TAlIi€HTIB, SIKi HE MaJM XKOTHOTO JIiIKyBaH-
Ha. [cHye HM3Ka anbTepHATUBHUX MiAXOIIB 10 JIiKyBaHHS
i TIOJIETIIEHHST CTaHy y XBOpUX 3 00JieM y CIIMHI, 110 He
BKJIIOUEHI 10 peKOMEHIAIlill 1I0A0 3aCTOCYBAaHHS B KJIi-
HIYHil TpaKTULIi.

3 METOI0 MOJIETIIeHHSI 00JI10, 0COOJMBO MPU MOro 3a-
TOCTPEHHi, BUKOPUCTOBYETHCS LIMPOKUI CHEKTp apma-
KOJIOTiYHUMX 3ac00iB. MoXHa BUIIIUTUA TPU TPYITU, a CaMe:
nepopajibHi mpernapaTH, IpernapaTd MiclIeBOIO 3aCTOCYy-
BaHHS Ta iH’ekuii. Haitgacriie peKoMeHIyIoTh 3aCTOCO-
ByBaTW TepOpaJibHi HECTEePOiaHI MpoTU3anajibHi Tperna-
patu (HII3IT), ayne 3 ypaxyBaHHSIM iXHbOI TOKCUYHOCTI i
iHAUBiTyanbHNX (paKTOPIB pU3UKY ManieHTa. OTXe, roio-
BHUM TIPaBWIOM € BUKOPHMCTAaHHS HAWHIZKYOI Oi€BOI ITO-
31 MPOTITOM SIKOMOIa KOPOTIIIOrO IIPOMiXKY 4acy [5]. ¥V
BUIMAAKaX, KOJIU 3aCTOCYBaHHsI IperapartiB IepIloi JiHil
MPOTUIIOKA3aHe, BUKJIMKAE HENEPEHOCUMICTh y MallieHTa
a00 € Hee(peKTUBHUM, BUKOPHCTOBYIOTh CJIa0Ki OMioinu B
MO€EMHAHHI 3 alleTaMiHOGeHOM UM 6e3 Hboro. Cirim Takox
BpaxoOBYBaTH, 110 3aCTOCYBaHHSI aHTHUIEIPECAHTIB, OIli-
OifliB, MPOTUCYAOMHUX 3ac00iB i MiOpeJaKCaHTiB € JeI0
KoHTpaBepciiiHuM. OTxe, Mpu JIiKyBaHHI 00JII0 B CIIMHI
HEOOXiTHO CKPYMY/IbO3HO i OOIPYHTOBAHO OOMpATH IIpe-
napartu Ta iX MOeAHAHHS 3 ypaxyBaHHSIM 0araTtboX (hakro-
piB gK (i3iooriYHOrO XapakTepy, TakK i IICUXOeMOLiiTHO-
ro CTaHy IalliEHTa 10, IPOTITOM i IMiCasT 00paHOro Kypcy
nikyBaHHs. CaMe TOMY aKTyaJbHUM 3aBIaHHSIM € OLliHKa
Pi3HUX TepaneBTUYHUX CTpaTeTil i MpemnapariB Ta ix BILIM-
BY Ha CTaH XBOPUX 3 00JIEM Yy CITMHi.

YacTo 6iib y CIMHI MOB’SI3aHUIT 3 JereHepaTUBHUMU
npouecamMy IpU CTapiHHI — 3MiHOMIO 3A0POBOrO Xpsilia
(XOHAPOLMTIB) i MO3aKIITMHHOTO MATPUKCY, IO 3Mi-
HIOE XiMIYHY i MEXaHiYHY aJanTUBHY 3IaTHICTh XPEOIlliB.
OCKIiJTbKM XOHIPOLIMTH OOMEXEHi B IO, 3i cTapiHHIM
3MEHIIIYETHCSI JOBXMHA TEJIOMEPIB, 10 CIIPUYMHIOE YITO-
BUTbHEHHST KJIITMHHOTO TOILTY. 3arajom Ilie IIPU3BOIUTH
0 HeMOXJIMBOCTI ITiATpUMYBATU i BiIHOBJIIOBATU I103a-
KJIIITUHHUM MaTpUKC Xpsina. TpuBaii MexaHiuHi HaBaHTa-
JKEHHS JIMIIE MiABUILYIOTh PU3BUK BUHUKHEHHS CYTTEBUX
YIIKOMXKeHb. [ToKOMKEeHHsI Xpsllia MPsIMO MOB’S13aHO 3
anonTo30M XOHAPOLUTIB, BAKIMKAHUM BiKOBUM 3HUXKEH-
HSIM eKCIIpecii MaKpOMOJIEKYJT MO3aKJIITUHHOIO MaTPUKCY
[7]. XonapoituHcynbdar (XC) € KOMITOHEHTOM XPSIIIIOBOT
TKAHWHM 1 Billirpae poJib y 6araTboX MeTabOIiYHUX TTPOLIe-
cax. Llg crioyka 4yacto 3acTOoCOBY€EThCS B JIIKYBaHHI 00JII0
B CIMHI, OCKIJIbKM 11 KJIiHiYHA e(DEeKTUBHICTh OB sI3aHa 3
BIUIMBOM Ha YMCJEHHI MeXaHi3MU PO3BUTKY i TpOTpecy-
BaHHSI OCTEOXOH/IPO3Y, 1110 BeJIe /10 BiTHOBJIEHHSI PiBHOBA-
T MK MeTaOOJIIYHMMU IIpOoIliecaMU B XPSIIOBi TKAaHMHI,
3MEHIIIEHHS 3anajbHUX TPOLECIB i CHpHUsiE BiTHOBHUM
mpolecam i 3HIXKeHHIo 6010 [8].

Cepen iH’eKIiMHMX IpenapariB IJis JiKyBaHHS Malli-
€HTIB 3 00JIEM y CIIMHI YaCTO BUKOPUCTOBYIOTH 0i0aKTUB-
HUII KoHLIeHTpaT Mopchkoi pubu (BKMP), sxuii mopsia
3 XOHAPOITHH-6-Cyab(aToM i XOHAPOITUH-4-CYyIb(haToM

MiCTUTb iHIII MTiIKO3aMiHOTJIiKaHM (TiaJlypOHOBY KUCJIOTY,
nepMartaHcybdat, KepataHCcyabdar), MoJinenTUan, Bijib-
Hi aMiHOKMCJIOTH, IIYKPHU, MiOIHO3UTOJ, CITOJIYKHU TPYITH
riitepodocdoniniaiB, MiKpoeJIeMeHTH, Ma€ XOHIPOIPO-
TEKTHUBHY, MIPOTU3ANAIbHY, PEreHEepaTUBHY 1 aHAJITE3UB-
HY Iil0 pa3oM 3i 30aTHICTIO peryaioBaTh MeTaboJIi3M Xpsi-
moBoi TkaHuHu [8]. [Iporte nikyBanHs BKMP morpebye
IIOCUTh TPUBAJIOrO KypcCy iH’€KIiil, 1110 MOXe OyTHh He-
3pYYHUM JJIs1 AesIKUX TauieHTiB. Ha xajib, mopiBHSUIbHI
nocliakeHHs1 Tepamnii 600 B cniuHi BKMP Ta iHmmmu
npenapatamu XC 17151 TepopaibHOro 3aCTOCYBaHHS paHi-
111 He TIPOBOIMIIUCS.

3 omIsAy Ha aKTyaJbHICTh MpoOJIeMM i HEOOXimHICTh
OLIIHKM HaiOLIbIl edEeKTUBHOTO METOAY KyTMipyBaHHS
0O0JILOBOTO CHHAPOMY i TOJIMIIEHHS CTaHy ITalli€EHTIB 3
ypaxyBaHHSIM MOKJIMBOI TOKCUYHOCTI Ta iHAMBIiAyaJIbHOT
HETMepeHOCUMOCTi MEBHOTO TUIY JiKiB BaXJIUBUM € JIO-
CJIiIKEHHS Ta MOPiBHSIHHS Pi3HMX ITIIXOMIB, a caMe JIiKap-
CBhKMX 3aC00iB pi3HOI ii Ta iX KOMOiHYBaHHSI.

Mema: nocnigntu epekTUBHICTH 3acTocyBaHHs BKMP
i ioro komb6iHauii 3 HIT3I1 y nikyBaHHi 00110 B CITUHI T10-
PIBHSIHO 3 Tepalli€elo MOHOKOMITOHeHTHUM XC HaTpiio B
JIiKapchbKii popMi TS MepOpaTbHOTO 3aCTOCYBAHHSI.

Marepianun Ta meTogn
Monynayia

3 METOI0 OIIiHKHM i MOPiBHSHHS €(DeKTUBHOCTI NTpU3HAa-
YEHHSI Pi3HUX TpernapariB 0yJI0 00CTeXKeHO 4 rpymnu martli-
€HTIB, KOXHa 3 SIKMX cKiamanach 3 30 ocib JoaoBiuoi abo
JKiHOYOI CTaTi 3i ckapraMu Ha OiJib y CIIMHI, SIKi 3aI0BOJIb-
HSUIM TaKUM KpUTEPisIM: BiK Bix 40 10 65 pokiB, HaIBHICTH
IMOMipHOro a00 CHJIbHOIO 0OJLOBOIO CUHIAPOMY (OLIiHKA
3a 10-0anbHOIO BidyaJbHOIO aHaI0roBolo 1kajaow (BAILLL)
noHaz 5 6ajiB), XpOHIYHUI pelIUAUBYIOUMIA a00 IepCUCTy-
104Ut XapakTep 00110 3 TaBHICTIO MOTOYHOTO 3aroCTPEHHS
He MeHIle 3a 3 Micsui. Yci XBopi HagaBaliu MianucaHy i
JaToBaHy iH(OPMOBaHY 3rojly Ha ydyacTh Y JOCJiIKEHHI.
JlocmimKeHHs TIPOBOIMIIM BiIIIOBiTHO 10 YMOB lelbciH-
CBKOI eKJiaparii mmicist cxBajieHHst KoMmicii 3 muTaHb eTUKI
YXTropoIchbKOro HallioHaJIbHOTO YHiBEpCUTETY (IPOTOKOJ
Ne 3 Bim 10 TpaBHs 2023 poky).

Koxniit rpymi npu3Havyaayd OOWH 3 TPhOX JIiKAPChKUX
3aco0iB — HII3II y cranmaptHomy mo3yBaHHi un XC Ha-
Tpito (mpemapar CtpyktyMm, Pierre Fabre Medicament
Production, ®panuist) y go3i 1 r/n (2 kancynu o 500 mr)
yu npenapar Ancdayron (Biotehnos, Pymynist) y Burisimi
BHYTPIIITHbOM SI30BUX iH €Kil y m03i 1 Mi/n (mpemapat
Mmictuth 0,2 M1 BKMP: cyxa pedoBuna: XC, aMiHOKUCIIO-
TH, LIyKpH, MioiHo3uTO, coii Na, K, Ca, Mg, Cu, Fe, Mn,
Zn; CojyKy Tpymnu riirepodocdoimniaiB, 10 OCHOBHOTO
CKJIamy sIKMX, OKpiM a30Ty abo CipKu, BXOISITh IJIILIEPUH,
docdop, a Takox 1OTMOMIKHI pedoBUHU: DeHOII, BOIA IS
iH’exuiif). YeTBepra rpymna Maii€eHTiB OTpHUMYyBajla KOM-
6iHoBaHe JikyBaHHs, a came | mi/nm BKMP i HII3IT y
craHgapTHoOMYy no3yBaHHi. [lamieHTam, siKi B3sUIM y4acTh y
TIOCJiIXKEeHHi, 0yJ10 ITpoBeaeHO JJabopaTOPHi i iHCTpyMeH-
TaJIbHi OOCTEXXEeHHSI Tepe MPUIOMOM JIiKiB, i mic/is 3aBep-
ILIEHHS BU3HaYeHoro Tepminy (20 ai6) BoHu Oyau 3ampo-
LIEHI Ha APYTUIA Bi3UT [J151 TOBTOPHOTO OTJISINY.
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Memodu docnidxeHHs

OCKiJTbKM  OiTBIIICTh METOMIB OIIIHKM iHTEHCUBHOCTI
000 0a3ylThcsl Ha Cy0’€KTMBHMX BiTUyTTsIX Talli€HTa,
IUISL OLIIHKM iHTEHCUBHOCTI 0OOJbOBOTO CHUHAPOMY BHU-
kopuctoByBaiu BAILl. Ha HerpanyiioBaHux JiHisIX 1O-
BXuHOI0 10 cM malieHTH BigMivaay TOUKY, IO, 3a iX Bim-
YyTTSIMH, BIIMOBiZa€ CTyIEHIO BUpaxkeHOCTi Ooio. JliBa
MexXa BIAIOBiIa€e TBEPMIKEHHIO «HE BimuyBalo 00JI0», a
npaBa — «HECTepITHUI OiJib». BinmoBigHO 10 CAaHTUMETPO-
BUX IMTO3HAYOK HA 3BOPOTHOMY OOLIi JIIHIMKY i B KOMILIEKCi
3 {HIIMMU KJIiHIYHUMM O3HaKaMU I Bi3yaJIbHUM OIJISIIOM
JIikap BU3HA4YaB YMCIOBE 3HAaYE€HHS Bil3HAYEHO1 iIHTEHCUB-
HocCTi 607110 B Oasax.

Hns mociimkeHHsT BIUIMBY OOJIbOBOTO CHUHIPOMY Ha
MCUXOEMOLIMHUI CTaH TIALIEHTIB BUKOPHCTOBYBAJIN
CTaHJIAPTU30BaHY TOCHITAJIbHY IIKay TPUBOTHU i Aenpecii
(HADS) i mxany sskocTi kuTTs 3a HabaHoM, 1110 BKJTIOYaia
11 pyopux. IlizpaxyHOK pe3y/ibTaTiB IIPOBOIMIIN 3a JOIIO-
MOTOI0 OHJIAMH-KaJbKYJIITOpa, II0 BU3HAYA€ KiHIEBUMA
MOKa3HUK y BigcoTkax. IaTeprpeTaris: 0—20 % — Hu3bKa
aKicTb kutTs, 21—40 % — 3HMXKeHa AKiCTb XWUTTS, 41—
60 % — cepenns gkictb XuUTTs, 61—80 % — mosinumeHa
SIKicThb KUTTS, 81—100 % — BUCOKa SIKIiCTh XXUTTS.

JIJ1s1 OLiHKM TTOKa3HMKIB CUCTEMHOI 3aIajbHOI BiAIo-
Bi/li B CMpOBATIIi KPOBi XBOPUX BU3HAYAJIM KOHIEHTpALlil0
BUCOKouyTIMBoro C-peakTUBHOro 6inika i ¢akTopa He-
kposy nyxiaunu aibda (TNF-a) imyHoepmeHTHUM MeTO-
JTIOM 3 BUKOPUCTAaHHSIM KOMEPUiiHUX TecT-cucteM Human
C-Reactive Protein ELISA Kiti Human TNF-alpha ELISA
Kit (Abcam, UK).

V pasi npusnauenns HI1311 y kom6inamii 3 BKMP na-
LiEHTaM MPOBOAWIN AOIUIeporpadilo CyaIuH HUXKHIX KiH-
11iBOK.

CmamucmuyHuli aHanis

AHai3 Ta 06pobKa OTpUMaHUX JaHUX MTPOBOIMIKUCS 3a
JIOTIOMOT0I0  KOMIT'1oTepHOi mporpamu Microsoft Office
Excel i posmmpenHst no Hei Real Statistics 2019. Ha nep-
LIOMY eTalTi CTaTUCTUYHOI 00POOKM TTPOBOIVIIA BU3HAUEH-
HS$I BiITTOBIIHOCTI PO3IOALTY JOCTIIKYBaHUX O3HAK rayco-
Bilt nucnepcii 3 BukopuctanHusMm tecty lllamipo — Binka.

[Ipn BiIMOBIZHOCTI PO3MOALTY O3HAK rayCoBiii mucrepcii
CTATUCTUYHY 3HAYYIIICTh BiIMIHHOCTE! MiX rpynamMu J10-
CJTiIPKEHHST BCTAHOBJIIOBAJIM 3 BAKOPUCTAHHSIM IMCTIEPCiii-
Horo aHaJlizy (ANOVA) 3 HacTymHUM MOPIiBHSIHHSIM 32 J10-
nomoroio t-kputepito CTbloJIeHTa 3 BHECEHHSIM TTOTPaBKU
Ha MHOXWHHI OpPiBHSIHHA 3a MeTonoM [lanHa — Cimaxa.
3a yMOBU HEBIAITOBiIHOCTI pO3IIOAiTY O3HAK rayCOBiii IMC-
repcii CTaTUCTUYHY 3HAYYIIICTh BiAMIHHOCTE! MiX Trpy-
MamMu JOCHIIKEHHSI BCTAHOBJIIOBAIM 3 BUKOPUCTaHHSIM
nMcrepciiiHoro aHamizy 3a MeronoM Kpyckana — BoJutica
(Khruskal-Wallis ANOVA) 3 HacTyITHUM TOPiBHSIHHSIM 3a
nonomoro U-kputepito ManHa — VYiTHi 3 BHECEHHSIM
MOMpaBKM Ha MHOXMWMHHI IOPIiBHSIHHS 3a MeTonoM [laH-
Ha — Cinaka. CTaTUCTUYHY 3HAUYIiCTh BiIMiHHOCTEN MiX
MOKa3HUKAaMU JI0 Ta MicJisl JIIKyBaHHS B YCiX Tpyrax Ipo-
BOAWJIM i3 BUKOPUCTaHHSM t-Kpurtepito CTbroneHTa s
OB’ SI3aHUX BUOIpOK (IIpU BiIMOBITHOCTI pO3ITOALTY O3HAK
raycoBol OucIIepcii) a00 3 BUKOPUCTAHHSIM CYMH PaHTIB
3a BinkokcoHoM (IIpy HEBIANOBIZHOCTI PO3MOIiTy O3HAK
raycoBiii nucrnepcii). BizMiHHOCTI MixX ITOKa3HUKaMU IIpU
yCiX BUAAX MOPiBHSIHb BBAXAJIU CTATUCTUYHO 3HAYYLIUMU
npu p < 0,05.

Pesynbratn

3a naHnumu BAILI, yci oOpaHi MeTomuMku JiKyBaHHS
CTIPUSITIV 3HVKEHHIO CY0’€KTUBHOTO BiTUyTTsI OOJIIO B CITH -
Hi. [Ipu 11bOMy MaiieHTH, AKUX JIKyBaJIu 3a JTOMOMOTOI0
HII3II i 3 BukopuctanusM komo6inamii HIT3I1 3 Andy-
TOTIOM, BigMidaju HaiOiIbIIe 3HVKEHHS iHTEHCUBHOCTI
6oumo (st HII3TT BALLL no nikyBanHs — 5,33 £ 1,06 6a-
na, micia — 4,00 £ 0,64 6ana; mosg HIT3IT y kom6iHaii 3
Andayronom BAIII 1o ta micis aikyBanHs — 6,06 & 0,98
bana i 4,50 £ 1,19 Gana BiamoBigHo). Jlenio MeHIle 3HU-
JKeHHSI TTOKa3HUKIB 3a aHOIO IIKaJO0I0 BiA3HAYaau Mpu
npusHaueHHi guiie Anduyrorny (BALL go mikyBaHHST —
5,50 £ 1,04 6ana, micas nikyBanust — 4,80 + 1,09 6ana) i
XC nartpito (BALL no ta micas nikyBanHs — 5,30 + 1,29
6anai4,86 = 1,19 6ana BignosinHo) (puc. 1).

Owinka pe3yJIbTaTiB ONMUTYBAaHHS IAIlIEHTIB 3a IIKa-
JIOIO SIKOCTi KMTTS IO Ta IIC/S JIIKYyBaHHSI Jajla MOXKJIH-
BICTb BUJUIUTU HaMOLUIbIIE ITOJIHIIIEHHS MOKA3HUKIB 3a

7
6
5 * *k
k%
4
3
2
1
0
HMN3Mn Andnyton Ancnyton + HM3MM
|-,£I,o NiKyBaHHA Micng nikyBaHHs |

Ha — 71,93 £ 8,79 Gana i 79,23 + 7,56
0aja BiIMOBIAHO), a TaKOX He3HauyHe
MOJIIMIIEeHHsT MpU MNPU3HAYEHHi JuIie
BKMP (mo nikyBanHs — 67,23 + 9,83
Oauna, micisg — 71,30 = 11,37 6ana). [pu
BUKOpUCTaHHI npenapary XC Bia3Ha-
yajau TEHJACHIiI0 JIO TOJIMIIeHHS T0-
Ka3HUKIB 3a MIKAJIOK SKOCTI XKUTTS (10
i micaa mikyBaHHa — 71,96 £ 7,78 % i
73,00 *+ 8,80 % BinmoBigHO) i HE3HaUHE
3HIKeHHs npu 3actocyBanHi HII3II
(mo nmikyBanus — 71,12 £ 6,37 %, micna

YMOBU KOMOiHOBaHOTO 3aCTOCYBaHHA

HII3II1 i BKMP (mo i micis nikyBaH-
XoHApoiTuHeynbdaT

PucyHok 1. BupaxkeHicmb 601608020 CUHOpOMY 3d 8i3yaIbHO-AHA/I0208010 WKAJIOO,

6anu

Mpumimku: HM3M — p < 0,0001 (**); BKMP — p < 0,05 (*); BKMP + HI3M — p < 0,0001

(**); XC Hampito — p > 0,05.

nikyBaHHsa — 70,80 £ 6,69 % (puc. 2).
OwiHka pe3yJbTaTiB JIiKyBaHHSI 00-

paHMMM TIpernapaTaMu 3a  IIKaJolo

HADS Bka3yBaja Ha 3HauyHMi IIO-

Tom 14, N2 2, 2024

www.mif-ua.com, http://pjs.zaslavsky.com.ua



OpwriHanbHi gocnigkeHHs / Original Researches

3UTUBHMI BruuB 3actocyBaHHs HII3IT y xombGiHauii 3
BKMP, ockinbky TOKa3HUKU 10O JIIKyBaHHSI CTaHOBUJIU
11,10 &+ 5,53 Gasa, a 1iciist 3aCTOCYBaHHSI IBOX IIPeTIapariB
3HM3WINCH 10 7,23 * 2,20 6ana, 110 € HalKpaluM moKas-
HUKOM Cepel JOCTiIKeHNX METOMIB JIIKyBaHHS 3a TaHOIO
mKanow omiHku. KpiM Toro, He3HaYHMII ITO3UTUBHUMA
BILIMB Bim3HadyeHo Ipu MoHoTeparrii BKMP (1o nikyBaH-
Ho mokasHuku craHoBwin 10,80 + 3,12 Gana, a micasg —
9,50 £+ 5,53 6ana). 3a ymoBu moHotepanii HI13I1 Bigmiva-
JIA BiporiIHe MOJIMIIeHHs pe3yJibTartiB 3a mkaiow HADS
(mo mikyBanHs — 13,06 & 4,57 6ana, micas — 10,50 £ 4,24
fana), 10 CBIMYMIO TPO TMOJIIIIEH-

TiB, sikuMm Tipu3Havaiau HII3IT i XC nHatpivo. 3a ymMoBUM
KoMbOiHoBaHoro 3actocyBaHHss BKMP i HII3I1 koHieH-
tpauis TNF-o y cupoBaTtiii KpoBi Oyna meHiow Ha 24,0
(p <0,001)i23,5% (p <0,001) 3a BiamoBigHi 3HAUEHHS B
rpymax, y skux 3actocoByBaau HII3II i XC Harpiro. [1pn
pomy BMicT TNF-o 6yB MeHmuM Ha 11,7 % (p < 0,001) 3a
pe3yJbTaT, Oep>KaHWi y Nalli€eHTiB, sKi npuitMain bKMP
0e3 npusHaueHHs: HIT3I1.

Jomeporpagis CyaiuH HMXHIX KiHIIBOK, IpOBeIeHa
B TALLEHTIB, SIKUX JIIKyBaJd KOMOiHOBAaHUM METOIOM, Y
JKOITHOTO He BUSIBWJIA HETAaTUBHMX 3MiH Y Pe3yJbTaTi Mpo-

HsI TICUXOEMOILIIMHOTO CTaHy IMalli€HTIB 82
BHACJIiIOK 3HWXKEHHSI BUPaXXeHOCTi 00- 80
JILOBOTO CUHIpOMY (puc. 3). ;2

3a maHuMU TecTy BilKOKCOHa, y BCIX | 74
NAallie€HTIB, y AKUX A0 [I0YaTKY JiKyBaH- | 75
HS CTIOCTepiraau MiABUIIEHHS KOHIIEH- | 70
Tpaiii C-peakTUBHOTO OiJIKa B CUpOBaT- | 68
1Ii KpoBi, HA TJi Tepallii Big3Hayajaocs | 66
3HIDKEHHS LIbOTO IT0KA3HMKA B ycix rpy- | 64
nax oocTexxeHux (tada. 1). 62

IIpoTe y xBopuX, sIKi OTpUMYyBaIu 60 HM3N
BKMP, Bmict C-peaktuBHOro 06i1ka
oyB meHimM Ha 11,3 (p <0,02)i 13,2 %

* %k

Andnyton Ancnyton + HM3M  XoHapoiTuHcynbdat

|l,£l,o nikyBaHHs = [licns J'IiKyBaHHﬂl

(p < 0,001) mopiBHSIHO 3 pe3yJbTaTaMKU
nauieHTiB, skuM npuszHavaau HIT3IT i

PucyHok 2. [TopieHAHHA ehekmy NiKy8aHHA pisHUMU npenapamamu 3a WKasnor

AKkocmi xxumms, 6anu

XC. Cxoxa cutyallig crioctepirajiach i 3 Mpumimku: HM3M — p > 0,05; BKMP — p > 0,05; BKMP + HI3[: p < 0,001 (**); XC

KOMOIHOBaHMM 3acTocyBaHHssM BKMP Hampito: p > 0,05.
i HII3II. 3a mmx yMOB KOHIIEHTpa-

mist C-peakTUBHOIO OilKa y CHpOBaTLi | 14
KpoBi Oyira Ha 18,7 (p < 0,005) i 20,5 %
(p < 0,001) meHII010 32 BiAIOBiIHI 3HA-

12 *
YEHHS B rpynax, y SKux 3aCTOCOBYBaJM | 10
HII3IT i XC. IIpu upomy BiporimHux
BiIMiHHOCTEH 3 pe3yJibTaTOM, OfepXka-

HUM Yy TIAlli€EHTIB, SKi HE TOETHYBAIN
npuiitom BKMP 3 HIT3I1, He BusiBieHo.
PanroBuii Tect BitkokcoHa 11st mmap-
HUX BUOipOK HAIIPUKIiHIIi 3aIIPOIIOHOBA -
HOI (papMaKoTeparlii BUSIBUB 3HIDKCHHST
koHuenTpauii TNF-o y cupoBaTiii Kpo-
Bi B ycix rpymax oocrexkeHux (Tadi. 2).
IIpore y xBopuX, SKi OTpUMyBaIu

O N B~ O

HM3M

Andnyton Ancnyton + HM3M  XoHapoiTuHcynbdat

|I,C|,OJ'IiKyBaHHﬂ 'niCJ'IFIJ'IiKyBaHHﬂ|

BKMP, Bmict TNF-o OyB MeHIIIUM Ha
13,8 (p < 0,003) i 13,3 % (p < 0,001)
MOPiBHSAHO 3 pe3yJbTaTaMy TallieH-

PucyHok 3. [TopieHAHHA ehekmy NiKy8aHHA pisHUMU npenapamamu 3a WKasnor

2ocnimanbHoi mpueoau Ui denpecii, 6anu

Mpumimku: HM3M — p < 0,05 (*); BKMP — p > 0,05; BKMP + HIN3M — p < 0,001 (**); XC
Hampito — p > 0,05.

Ta6nuys 1. Bnnue npenapamie, o micmameo XC, i HM3IM na koHyeHmpauito C-peakmueHoz0 6inka
8 cuposamyi kposi nayienmie 3 6os1em y cnuHi

KoHueHTpauia C-peakTUBHOI0 Gisika B KPOBi
Tpynu [
Mo nikyBaHHA Micnsa nikyBaHHSA
HN3M 7,72 +0,15 7,10 + 0,20 0,002
BKMP 7,72+0,13 6,30 £ 0,29* 0,004
BKMP + HM3M 7,75+£0,13 5,77 £0,16* 0,002
XC Hatpito 7,77 £0,17 7,26 + 0,1 7%* *** 0,002

Mpumimku: * — p < 0,05 nopieHAHoO 3 2pynoto HIM3[T; ** — p < 0,05 nopieHsaHo i3 2pynoto BKMP; *** — p < 0,05 nopieHAHo i3 2pynoto
BKMP + HI3I1; P° — eiomiHHOCcmi oyiHeHi 3a donomozoto mecmy BinkokcoHa.
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BEIEHOIO JIiKyBaHHSI, 1110 CBiIMUYUThL MPO BiICYTHICTh HETa-
TBHOTO BIIMBY KombOiHalii HIT3IT i BKMP Ha cynuHny
cuctemy. J1o mouartky JIiKyBaHHSI 3acTiit timdu (Jrimdocras)
Yy HWKHIX KiHIIiBKax Oysio BUSIBJIEHO B 4 mailieHTiB. Y 3 3
HUX Ha OBTOPHI# moruieporpadii HMZKHIX KiHIIIBOK ITiCTIsS
3actocyBaHHsI BKMP y xomb6inanii 3 HIT3I1 3acroro aim-
¢u BXe He OYyJI0 BUSBIECHO, 10 CBIAYUTH PO MTO3UTUBHUMA
BILIMB MPU3HAYEHOTO JIiKyBaHHSI Ha IIPOBiAHICTh CYAMH.

O6roBopeHHs

VY npoBeneHOMYy JIOCHTIIKEHHI MNPOAEMOHCTPOBAHO,
1o Teparis, sika Bkiaovyaia npuitom BKMP i HII3II, y
nauieHTiB 3 00JeM Yy CIWHI Mokasana OUTbIIMIA CTYITiHb
3HMXKEHHSI BUPAKEHOCTi 0OJbOBOTO CUHAPOMY 3a JTaHU-
mu BAILI, 3HayHe 3pocTaHHSI MOKA3HUKIB SKOCTI KUTTS,
CYTTEBE 3MEHILEHHsI BUPAXXEHOCTI TPUBOTHU i Aempecii 3a
mkanoro HADS.

OpepxxaHi pe3yibTaTé Y3roJKYIOThCS 3 pe3yjibraTaMu
HoIepeaHiX KIIIHIYHMX OOCTiIKEeHb, 110 BUSIBWIM 30aT-
HicTh mapeHTepanbHOoi popmu XC i iioro moeaHaHHS 3
HII3I1 3Hm:XyBaTH iHTEHCUBHICTh Hecnel@piaHOro 60110
MOIepeKOBO-KPMXKOBOI JJOKaIi3allii i KiIbKiCTh 3arOCTPeHb
60JIbOBOTO CUHAPOMY 3a 6 MiCAIIiB, MOJIMIITYBATH (DYHKIIi-
OHAJILHUI CTATYC i XMUTTEMISTIbHICTb, 3MEHIITYBaTU BUpa-
JKEHICTbh TPUBOTH i AeTipecii, mopylleHb CHY i (hibpomiarii,
PU3MK XpOHi3allii i KatacTpodizarlii 600, 3a0e3rmeayBaT
CTPYKTYpHO-MOANGDIKYIOUNii edeKT II0I0 MiKXpeOlLeBUX
JMUCKIB 1 JereHepaTUBHUX 3MiH (paceTKOBUX Cyryio0iB [8].
1li edbexTn komGinamii mpenapaty XC i HIT3I1 Bussuimcs
JIOBIOCTPOKOBUMMU i PEECTPYBAIMCS BIPOMOBXK 6 MicsIIiB
cnoctepexkeHHs.. MoHotepamnis BKMP takox 3gaTHa Bi-
POTiTHO 3MEHIIyBaTU iHTEHCUBHICTb 0OJILOBOIO CHHAPO-
My, HOro HelWpomaTMYHOTO KOMIIOHEHTA, ITiIBUIIyBaTU
piBeHb 0OJLOBOro MOPOTYy I 0OMeEXKyBaTW iHBaJiAU3allilo
MalieHTiB yepe3 3 Micsi Ticas moyarky JikyBaHHs [9].
[Ipenapar cTuMmynio€e MpolLecu pereHepallii i MoMipHO
3HWKYE SIBUILA JereHepallii i gerigpaTaliii MixKxpeOlieBux
nuckiB [10].

EdekTuHictb BkitoueHHs BKMP y komruiekcHe Jiiky-
BaHHS 0OJI0 B CIIMHI MOB’A3YI0Th 3 OTO TPUBAJIUM Tajib-
MiBHMM BIUTUBOM Ha a(epeHTHY HOIMIIENTUBHY aKTUB-
HICTb Uepe3 NMPUTHIYEHHS 3alajeHHs] B CTPYKTypax xpeoTa
i BMEHIIEHHS LIEHTPaJIbHOI ceHcuTu3auii [9—12].

HemrogaBHO moka3aHo, 1110 HaifyacTillle BUCOKa YacTo-
Ta PeUMIMBIB i HEMpoNmaTUYHUM XapakTep 0010 B CIMHI
MOB’sI3aHi 3 MEePCUCTYIOUMM Helpo3zanaieHHsM, 110 pea-
JIBYETHCS Yepe3 eeKTOpU CUCTEMHOI 3amalbHOI BiIIOBi-
ni (C3B), 3okpema, yrBopeHHs1 TNF-a [13]. Binomo, 110

iHriOYBaHHS LIbOIO LUMTOKIHY MPUBOAUTH A0 TOJIMILIEHHS
MOPOTY YYTJAMBOCTI B MOjieJIbHUX 00’eKkTax [14, 15]. Yuc-
JIGHHI JOCIIKeHHS TIATBEPIKYIOTh BaxkuBy posib C3B y
PO3BUTKY MoJjliHeipomnarii [16, 17].

XpoHiuHMIT OiTb Y CIIMHI, IIO TPUBAE MOHAM 3 MIiCsIIi,
€ KiHILIEBUM Pe3yJIBTaTOM il 0araTboX maTOreHHuX (hpaKTo-
piB. JlereHepallisi CTpyKTypHUX KOMIIOHEHTIB XpeoTa (MixX-
XpeOlIeBUX AUCKiB, (haCeTKOBUX CYINIO0iB, M s3iB, (haciliii,
3B 130K i CYIJIOOOBMX KaIlCyJl) aKTUBYE 3aMajibHi MMPOLIECH,
SIKi MOXYTb 0e3MmocepeHbO MOILIKOMXKYBaTU HEPBU, 3HU-
JKyBaTHM MOPIr YyTJAMBOCTI HOLMIEHTOPIB 10 MOTEHIIialiB
nii i BukaukaTu 6iab [18]. LenTpanbHuUii MexaHi3M 000
B CITMHI BKJIIOUAE 3MiHY CEHCOPHOI 00POOKU MO3KY i MOpy-
IIEHHST pOOOTH HU3XIAHOI MOIYJISITOPHOI HOLIMIIETITUBHOT
CHUCTEeMHU, 1110 CTIpUsIE TTOocUJieHHIo Oomto. Hapemri, mopy-
LIEHHST MeTabO0i3My MO3KY, aKTUBALlisl TialbHUX KIIITUH
i momasplile Helipo3allaJIeHHSI TaKOX BiirpaloTh BaKIUBY
pOJib Y PO3BUTKY 00110 B crinHi [19, 20].

Edexrunicte BKMP, 3a HammmMu manumu, mos’sizaHa
3 MeXxaHi3MoM Itoro KkoHTposo C3B, 1110 CynpoBOIXKYETHCS
3MEHIIEHHSIM KOHIIEHTpAllil MapKepiB LIbOro MpoIecy —
C-peaktuBHoro Oinka ta TNF-o. BupoOGieHHsT ocTaH-
HBOTO BBAXAETHCS TPUTEPOM HEWPOIMYHHOTO MEXaHi3MY,
1110 JIEXKUTh B OCHOBI HEHMPOMaTUYHOTO 0OJII0 Yepe3 TMepu-
(epuuHy (nMepBUHHI adepeHTH) i UEeHTpalIbHY (CIIMHHUIA
MO30K) ceHcuTm3zaliio [21, 22]. TligBuiueHHST peryssiil
TNF-o. MOXXe akTUBYBaTH CUTHAJIbHI LIUISIXU, TIOB’sI3aHi 3
TpaHckpuriiitHum unHHUKoM NF-kB (anr. nuclear factor
kappa-light-chain-enhancer of activated B cells), p38 miTto-
reH-aKTMBOBAHOI ITPOTeiHKiHA3M Ta ¢-Jun N-TepMiHaIbHOI
nporteinkinasu yepes perentop TNFR1 HelipoHiB i riaib-
HUX KJIITUH, 1110 BUKJIMKAE TPUBAJLy T'eHepallilo MOTeHIIialiB
Iii B JOpCcajbHOMY pO3i cMHHOTO MO3KYy [23]. Excrepu-
MEHTaJbHi JOCiIKeHHs Moka3anu 3aaTHictb bBKMP npu-
THIYYBaTU €KCIIPECilo TeHiB i BUBLIbHEHHS MpO3aIaJbHUX
LIMTOKiHiB Yepe3 NMpurHiyeHHs ekcrnpecii NF-kB, 30kpema
ioro cyoonunuili pS0 (NF-xB1) [24].

IlepeBaru mapenTepaabHOro 3actocyBanHsd BKMP Han
rnepopajibHoI0 popmoro XC HaATpil0, BOUeBUIb, ITOB’sI3aHi
He TiJIbKU 3 Pi3HOIO 0i0[0CTYMHICTIO Mpernaparis, ajie i 3
0COOJMBOCTSIMA CUPOBUHU, 1110 BUKOPUCTOBYBAJAcs JJIst
iX BUpPOOHMIITBA, i HAsIBHICTIO a00 BIACYTHICTIO B CKJIami
JIIKapChbKOTo 3aco0y MeBHUX (Di3i00riyHO aKTUBHUX CITO-
JIyK (iHIIMX TJ1iKo3aMiHOTJIiKaHiB, aMiHOKHCIIOT, MiHEpaJliB
touro). Tak, XC, oTpUMaHUil 3 MOPCbKUX OpraHi3MiB, Ha
BiIMiHY BiJl 0Ziep>KaHOTO 3 6M4ay0i a00 CBUHSIYOI CUPOBU-
HU, OYEBUIHO, MA€ OibII ONTUMAIBLHUI PO3IOILT CYIb-
(aTHMUX TPYIT i IIIBHICT aHIOHHOTO 3apsify, 110 CIPUSIE

Ta6nuys 2. Bnnue npenapamis, wjo micmame XC, i HIM3I na koHyenmpadyito TNF-a e cupoeamyi kposi nayienmie 3 6osnem y cnuHi

KoHueHTpauis TNF-o. y cupoBaTui KpoBi
Tpynu -3
[lo nikyBaHHSA Micna nikyBaHHA
HM3M 9,01+0,23 8,10 £0,19 0,002
BEKMP 9,12+0,19 6,98 £ 0,32* 0,004
BKMP + HM3M 9,24+0,21 6,16 + 0,20% ** 0,002
XC HaTpito 9,18 £ 0,18 8,05 £ 0,22 *** 0,002

Mpumimku: * — p < 0,05 nopieHaAHo i3 2pynoto HI3[T; ** — p < 0,05 nopieHAHO 3 2pynoto BKMP; *** — p < 0,05 nopieHAHo i3 2pynoto
BKMP + HI13I1; P — 8iomiHHocmi oyiHeHi 3a donomozoto mecmy Binkokcoua.
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YTPUMAaHHIO LIi€i CMTOyKU Ha TiaJlypoHOBiil KUcioTi [7, 25].
Kpim Toro, BKMP Mictuth aMiHOKMCIOTH (HATIPUKIIAI,
L-apriniH) i MikpoeJleMeHTH (MarHiii, MHK), 110 MalOTh
AHTUHOLIMLEIITUBHI BJIaCTUBOCTI [26—28].

O6mexnceHHAM Ub020 00CAIONHCEHHA € BiICYTHICTH Ie-
SIKUX JONATKOBUX TOPIBHSIHb, 1110 BKJIIOYAIOTH TPy
MAli€HTIB 3 00JIeM Yy CIIMHI, SIKi JIKYIOTbCS iHIIMMU IIpe-
napataMu XC, 1110 BUTOTOBJISIIOTHCS 3 Pi3HOI CUPOBUHU i
BBOISTHCS iH’ €EKLIAHO.

BucHoBKuM

BKMP € edekTMBHUM JOMOBHEHHSIM JI0 CTaHIAPTHOI
Teparii 6010 B criuHi. 3actocyBaHHsi BKMP i fioro kom6i-
Hauii 3 HII3IT nomininye cy6’eKTUBHY OLIIHKY TTalliEHTAMKU
BJIACHOTO TICMXOEMOIIITHOTO CTaHy, BipOTiTHO 3MEHIIYE
KOHIICHTpALIil0 MapKepiB CMCTeMHOI 3amajbHOI BiIMOBimi
B CUPOBATIli KPOBi, MO3UTUBHO BIUIMBAE HA CTaH CYIWH
HIDKHIX KiHITiBOK.

BKMP nemoHcTpye Kpalili pe3yabraT, HiXKk MOHOKOM-
noHeHTHur XC HaTpio, B ONTUMIi3allil ICUXOeMOILiiTHOTO
CTaHy Mali€HTIB i 3HMKeHHi piBHsI C-peakTMBHOIO OilKa
Ta TNF-0, 1110 CBiTUUTh PO HOro MOTeHLiiiHY e(heKTUB-
HICTb Y JIIKyBaHHi 0OJIIO B CITUHi.

Konduikr inTepeciB. ABTopu 3asBJISIOTH TIPO BIICYT-
HiCTb KOH(JIIKTY iHTEpeciB i BlacHOI (hiHaHCOBOI 3allikaB-
JICHOCTI TIPY ITiATOTOBLIi JAHOI CTATTi.

Indopmania npo dinancyBanns. ABTOpu 3asBISIOTH,
110 He MaIOTh (PiHAHCOBOI 3alliKaBICHOCTI B JOCIIKEeHHI.
JocnimkeHHs BUKOHAHO B paMKaxX HayKOBOI TeMU BiIIlO-
BiIHO 10 TJIaHY HAyKOBO-IOCIimHOI podotu «IIpeaukropu
nepediry 3aXxBoproBaHHS B IAlli€EHTIB i3 paguKyIOMNaTiEr0»
Kadeapu HeBPOJIOTii, HEpoXipyprii Ta rcuxiaTpii Meauy-
HOTro (haKkyJbTeTy YKropoAChKOIo HalliOHAJbHOIO YHiBep-
CUTETY.

Bnecok aBTopiB. Opoc M.M. — KOHILIENIIis Ta AU3aiH
nocuimkeHHs; Picrep H.I. — 306ip MarepiaiiB, aHaTi3 ga-
HIIX i HaITMCaHHs cTatTi; AKiMoB O.M. — 06po6Ka TaHUX;
Kocrenko B.O. — penaryBaHHSI pyKOIIHCY.
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Effectiveness of the use of bioactive concentrate of marine fish in patients with back pain

Abstract. Background. The urgency of pain relief and patient
improvement necessitates evaluating the most effective treatment
approaches. This includes a comparative analysis of medications
with different mechanisms of action, both taken individually and
in combination while considering potential drug toxicity and indi-
vidual patient intolerances. The study purposed to assess the effi-
cacy of a bioactive concentrate derived from marine fish (BCMF),
both alone and in combination with a non-steroidal anti-inflam-
matory drug (NSAID), for the treatment of back pain, in com-
parison to therapy involving solely oral sodium chondroitin sulfate
(CS). Materials and methods. We examined four groups of pa-
tients, each comprising 30 male or female subjects with complaints
of back pain. Each group was administered one of three medica-
tions: NSAIDs in a standard dosage, CS in a daily dose of 1 g (two
capsules of 500 mg each), and BCMF in the form of intramuscu-
lar injections in a daily dose of 1 ml (0.2 ml per injection). The
fourth group of patients received combined treatment, namely,

1 ml of BCMF and NSAIDs in a standard dosage daily. All parti-
cipants underwent laboratory tests and instrumental examinations.
Results. The administration of BCME, both alone and in combi-
nation with NSAIDs resulted in an improved subjective assess-
ment of patients’ psychoemotional well-being, marked by reduced
back pain intensity, enhanced quality of life indices, and dimin-
ished levels of anxiety and depression. The combination of BCMF
with NSAIDs demonstrated a more pronounced effect on redu-
cing tumor necrosis factor o serum concentration than monothe-
rapy with BCME The combination therapy positively impacted
the condition of lower extremity vessels as indicated by Doppler
ultrasonography. Conclusions. BCMF can be an effective addition
to the standard therapy of back pain.

Keywords: back pain; bioactive concentrate of marine fish; chon-
droitin sulfate; non-steroidal anti-inflammatory drugs; syste-
mic inflammatory response; psychoemotional state; quality of life
scale
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Macik H.I., Macik O.l., Hrowko T.lO.

BiHHUYbKuii HayioHanbHuli meduYyHull yHieepcumem imeHi M.l. [Tupozoea, m. BinHuys, Ykpaina

Bname rnioKOKOpPTUMKOIAiIB Ha CTaH KiCTKOBOI
TKaHNHN Y XBOPUNX Ha XPOHiYHE O0OGCTpYKTNBHE
3aXBOPIOBaHHA NlereHb

Pe3tome. AkmyanbHicme. 3rigHo 3 pekomeHgauismu GOLD npr 3aroCTpeHHAX XPOHIYHOTO 06CTPYKTUBHOMO
3axBoploBaHHA nereHb (XO3J1) fouinbHe nNpu3HaveHHaA raokokopTuKkoigis (MK), AKi B TepaneBTUYHIN [03i MOXYTb
3HUXKYBATU MiHepanbHy LWiNbHICTb KicTKOBOI TKaHHU (MLLUKT). Mema: Bu3Hauntu Bnnve MK Ha MLKT i yactoTy
rIIOKOKOPTUKOIA-IHAYKOBAHOro octeonoposy y xsopux Ha XO3J1 3anexHo Big npusHayeHoi Tepanii. Mamepianu
ma memoodu. O6cTexeHo 202 nauieHTn 3 XO3/1 rpynu E y dasi 3aroctpeHHs. | rpyny ctaHoBunm 129 xsopux, AKi
npunmany 6asncHy NoABinHy Tepanito, [l rpyny — 73 nauieHTw, AKi NpyviiMany NOTPiNHY Tepanito 3 BUKOPUCTaHHAM
iHranauinHux K. MNpu 3aroctperHi npusHavanu cuctemHi MKy kymynatmeHin gosi 352,94 + 30,51 mr/pik. Jocni-
OKYBann KiCTKOBY TKaHUHY 3 BUKOPUCTaHHAM AeHcntomeTpa SONOST-2000, BUMiptooum WBUAKICTb MOWUPEHHA
ynbTpa3Byky (LUMY), wmpokocmyrose ocnabnexHs ynbtpassyky (LLIOY), iHgekc miuHocTi (IM) KiCTKOBOI TKaHWUHM,
T- i Z-iHpekcn. Pesynemamu. BctaHoBneHo 3HuKeHHs IM, LLOY, T- i Z-noka3HukiB y 43,51 % obcTexeHux | rpynu i
83,56 % Il rpynu (p < 0,05). Y Il rpyni IM 6yB HxXuUMM Ha 9,54 %, LMY — Ha 14,35 %, LUOY — Ha 14,57 %, T-kpuTepint —
Ha 6,9 %, Z-kpuTepin — Ha 25,86 %; npu GOLD 3: LLIOY — Ha 40,27 %, IM — Ha 3,25 %, T-kputepinn — Ha 17,9 %; npu
GOLD 4: IM — Ha 19,9 %, WWOY — Ha 77,8 %, T-iHaekc — Ha 5,6 % NopiBHAHO 3 NokasHuKkamu | rpynu. BucHoeku.
3a JaHVMK YyNbTPa3BYKOBOI AEHCMTOMETPIl, MIOKOKOPTUKOIA-IHAYKOBaHMI 0CTeoNopo3 giarHoctosaHo B 10,71 %
xBopux | rpynun i 20,55 % xsopux Il rpynu, npy ubomMy Moro YactoTa 3anexana Big ctagii XO3J1: npu GOLD 3 BiH Bu-
ABNABCA B 22,22 % obcTexeHunx ocib, npu GOLD 4 — y 50,0 %.

KniouoBi cnoBa: xpoHiuHe 06CTPYKTUBHE 3aXBOPIOBAHHA NiereHb; MIOKOKOPTMKOIAM; MiHEpabHa LWibHICTb
KiCTKOBOI TKaHNHK; OCTEoNopo3

Bctyn

BropuHHUil ocTeonopo3 € onHKUM 3 HAKOIIbII TTOIIK-
PEeHUX TMO03aJIeTeHEBUX CHUCTEMHUX IPOSIBIB XPOHIYHOTO
0OCTPYKTUBHOTO 3axBoptoBaHHsI JiereHb (XO3JI) pazom i3
CepleBO-CYIMHHUMU 3aXBOPIOBAHHSIMM, JETIPECIEI0, TUC-
dyHKIIi€ cKeaeTHUX M’ s3iB [ 1, 2]. 3rigHo 3 1aHUMU MeTa-
aHaJi3y, CyKylHa MOIINPEHICTh OCTEOIIOpO3y B IMAlli€HTIB
3 XO3JI cranoBuia 38 % [3] i Oyna migBHIleHA Y XBOPUX
Ha XO3JI nopiBHsIHO 3 ocobamu 6e3 XO3JI (p < 0,001)
[4]. CXunpHICTh OO OCTEONOPO3Y B IAIIEHTIB 3 TSKKUM
XO3J1 y 4 pa3u Buiia, HixX y 3mopoBux oci6 [5]. Kpim To-
ro, xBopi Ha XO3JI MaloTh MiABUILIEHUI PU3KK TIEPEIOMIB
nopiBHsHO 3 nauieHTamu 6e3 XO3J1, 110 0yj10 moB’s13aHO
3 KypiHHSIM, HU3bKMM iHIekcoM Macu Tia (IMT) i Buko-
puctanHsaM rmokokoptrkoini (I'K) [4]. Ha rmokokopTu-
Koin-inmykoBaHuii octeornopo3 (I'K-OIT) mpumnamae 20 %
ycix ¢opm octeonoposy [6]. 3rigHo i3 cydacHoo aediHi-
uiero, 'K-OT1 € meTabo1iuHNM 3aXBOPIOBAHHSIM KiCTKOBOT

TKaHUHU, SIKe pO3BMBA€ETLCS Mpu BukopuctaHHi 'K yHa-
CJIiIOK IX HEraTUBHOTO BILIMBY Ha OOMIBA IPOLIECU KiCT-
KOBOTO peMOJIeNIoBaHHS (0cTe0b1acT-0MnocepeKoBaHe
¢dopMyBaHHS i OCTEOKJIACT-iHIYKOBaHY pe30pOllito) 3 Io-
TTAJIBIIIMM PO3BUTKOM TIEepPeIOMiB KiCTOK [7, 8].

BrimuB TepaneBTuyHoro BukopuctaHHsg ['K BimpizHs-
€ThCS Bill iX (pizionoriuroi poji. MiziosoriyHi KOHIIEHTpa-
nii 'K crpaBistioTs aHaOoMiuHI eeKTH Ha BeCh CKEJIET,
Tomi K TepareBTU4HiI go3u 'K mpusBomsate mo BTpatu
KiCTKOBOI MacH, 3HIDKEHHSI MiHepaJIbHOI IIIIbHOCTI KiCT-
koBoi TkannHu (MILKT) Ta ii sskocTi [7]. 3arajom BIuiuB
I'K Ha ckeseT € ckilamHUM yepe3 0araTorpaHHUM XxapakTep
B3a€EMO/Iii MixX TOKAJIbHUMM i CUCTeMHUMM (pakTopamu |7,
9]. KniHiuHi qociiKeHHs Malli€HTIB, ki orpumyBaiu 'K
3 MPUBOJY Pi3HUX CTaHiB, AEMOHCTPYIOTh, 1110 AKTUBHICTh
OCHOBHOTO 3aXBOPIOBaHHSI MOX€E MAaTH iCTOTHUI BIUJIUB HA
KicTKy He3anexHo Bin Bukopuctanus 'K [7]. 'K, ocobmau-
BO MPU 3aCTOCYBaHHI B MTOMipHUX 103aX, MOXYTb 30epiratu
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KiCTKH IIUISIXOM 3MEHIIIEHHST CUCTEMHOTO 3arajieHHSI B Tia-
mieHTiB 3 XO3JI [8].

[oGanbHa cTpaterist 3 1iarHOCTUKM, BeJIEHHS i 3amo0i-
ranHs XO3J1 (Global Initiative for Chronic Obstructive Lung
Disease — GOLD) pexomennye 1pu 3aroctpeHHsIX XO3J1
3acrocyBaHHs 'K [1] y mo3i 40 Mr mpenHizooHy Ha 100y
He Oinbine HixX 5—7 mHiB [2, 10, 11], Toni sik y Benukiit bpu-
TaHii pekoMeHaoBaHa no3a 'K cranoButs 30 Mr Ha moOy
npotsiroMm 5—14 auiB [10, 12]. 'K >xogHUM YMHOM He BILIM-
BalOTh Ha pe3yJIbTaTH Teparlii B (asi pemicii [2], ane € Haii-
BAXJTMBILLIOIO TPYITOIO MIpenaparis, 10 BUKJIUKAIOTh 3HAYHI
noGiuHi edektn, 3okpema I'K-OIT [2, §]. BraxatoTsb, 110
HaciigkoM JikyBaHHsSI ['K € pesynbrar iXHbO1 KyMyJISTUB-
HOI il 3 HAWBUIINM PU3UKOM OCTEOITIOPOTUIHUX TIEPEIO-
MiB y Tepli TPU-TIICTh MiCSILIIB TTiC/IsI TTIOYaTKy Tepartii Ta
MPOTSTOM TIEPIIOrO POKY IiC/sl MPUITMHEHHSI JIIKyBaHHSI
[13]. Ane it mpu HuU3bKMX go3ax 'K mMoxke crmoctepirati-
¢Sl TABUILIEHUN PU3MK OCTEOTNOPO3y Ta MOTO YCKJIaJHEHb
yKe TPOTAroM Iepiioro micsus JjikyBaHHs [8, 9]. Tak,
sKio B 1986 p. ekcriepr AMEpUKaHChKOI KOJIerii peBMa-
TOJIOTiB BBaXkajiu, 1110 o4ikyBatu po3Butky I'K-OII cuin y
MHAali€HTIB, sIKi oTpumaloth > 7,5 mr 'K Ha 100y nmpoTtsarom
6 micsawis, To y 2017 p. HayKOBIi 3a3Ha4yaiu, 1o (Gopmy-
BaHHs1 [K-OTIT Moxe cnipoBoKyBaTu HaBiTh Majia go3a 'K
(> 2,5 mr/n) 3a yMOBHU iX npuitomy > 3 micsiuis [14, 15].

CyyacHi HallioHaIbHI i MiXKHApOIHI peKOMeHaallil 1110-
IO JIiKyBaHHs MailieHTiB 3 TSLKKUM XO3J1 peKoMeH1y1oTh
MOTPiliHY Teparlito sIK CTapTOBY JJISI MOCTIHOTO 3aCTOCY-
BaHHS 1103a 3arOCTPEHHSM 3axBopioBaHHs [1, 2, 16]. Ha
ChOTOAHI Hale(MEKTUBHIIIMMU TPOTU3AMIAIBHUMU IIpe-
napatamu oy 6asucHol tepamii XO3JI € inransaniiiai 'K
(ITK) [2], ki He nuille 3MEHIIYIOTh 3alaJbHUKM Mpolec
NUXAJIBHUX LUISIXiB, ajge W BIUIMBAIOTh Ha CUCTEMHE 3a-
naneHHss npu XO3JI, moKpalllyrouu JiereHeBY (YHKIIi0
Ta sKictb xuttd [10, 11]. [Ipu npomy ITK He 3MmiHIOIOTH
aHi JOBroTpuBajie MOTiplIeHHsI 006’eMy (HOPCOBAHOTO BU-
anxy 3a nepury cekynuay (O®B,), aHi cMepTHICTB y XBOpUX
3 XO03JI [2, 10, 11], i iX posb y BeIeHHi cTabiJIBHOTO 3aXBO-
pIOBaHHSI oOMeXxeHa crelu@iuHUMu ToKa3aHHIMU [2].
Orxe, 3aranpHuit epext II'K 3anexuts Bim 6amaHcy Mix
KOPHUCTIO iX MICIIEBOI IPOTH3aNaIbHOI Iii i CUCTEeMHUM
eeKToM i pu3uKoM, moB’s13aHuM 3 po3BuTkoMm ['K-OII.
IloBimoMIIIETBCSI TPO 3MEHINEHHS IIOPiYHOI BTpaTU
MIIKT y manienTiB 3 XO3J1, ski orpumyBanu ITK [3, 5],
HaliiMOBipHillle, yepe3 ocaabaeHHs 3anaieHHs [8]. OTpu-
MaHi pe3yJbTaTu OyJIU TOTOXHI 3 JaHUMU JOCIiIKEHb, SIKi
He TToKa3ajy J0Ka3iB aHi MiABUIIEHHS PU3UKY MEPETOMIB,
ani Brpatu MUUKT npu 3actocyBaHHi 3BMYallHUX 103
ITK mpotsirom 2—3 pokiB [16—19]. HatomicTb, 3rimHo 3
iHmmMK noBinomaeHHsiMU, [TK 30i1b11yI0Th iIMOBIpHICTD
BUHUKHEHHs repejomiB B ocid 3 XO3JI, npuuomy Tpu-
Basinit nipuitom IT'K mocumioe ueit pusuk [9, 20]. Okpim
TOTO, MOKA3aHO, IO iHTaJIALiliHi B,-aroHicTn TpUBaIoi mii
30UTBIIYIOTH SIAEPHY TPAHCIOKALIIO TIIOKOKOPTUKOITHUX
peuenTopiB B oci6 i3 XO3JI i MOXYTb MaTU CUHEPTiYHUI
edexr momo 1T'K [20].

BinmoBigHO 10 BHILIECKAa3aHOIO PU3MK OCTEOIOPO-
3y MOXe 3ajiexkaTy He TUIbKU Bill aKTMBHOCTI JIET@HEBOTO
i1 cucteMHoro 3amayieHHs y maiieHTtiB 3 XO3JI, Tpusa-

JIOCTi 3aXBOpIOBaHHSI Ta iHIIMX (haKTOPiB pU3UKY, aje i
Bin 3acrocyBaHHs pizHux 103 IT'K i 'K, BuxinHoro crany
MUIIKT rouro. Otke, muTaHHS Mpo Te, Yr cTBOprotoTh ['K
pusuk po3Butky I'K-OTIl mist xBopux Ha XO3JI, 3anuia-
€TBCSI BIIKPUTHUM.

Mema: suzHaunTtu BrmuB 'K va MILIKT i wacrory oc-
Teonopo3y y xBopux Ha XO3JI 3anexHo Bim mpu3HauYeHOI
tepamii XO3JI.

Marepianu Ta meToan

HocaimxkeHHst mpoBoauiiocs Bripoaox 2020—2022 po-
KiB i Oyso cxBasieHe KomiteroM 3 Gioetuku BiHHUIIBKOTO
HaliOHAJbHOTO MeAUYHOTO yHiBepcuteTy imeHi M.1. [1u-
poroBa. IHpopMoBaHa 3roma Oyyia oTpuMaHa Bin ycix 00-
CTEXXEHMX MALiE€HTIB Mepe] BUKOHAHHAM Oy/1b-sIKUX MPO-
LeAyp, MOB’SI3aHUX 3 TOCHIIKEHHSIM.

Monynayia

VYeboro B gociimkeHHs 0y10 BKIoueHo 202 mamieHTu 3
niarHozoM XO3JI 3 TpuBaiicTio 3axBopioBaHHs Bin 10 mo
30 pokiB. CepenHiii Bik craHoBUB 65 (41—79) pokiB. Oco-
0U 4OJIOBiUOi Ta XiHOYOI CTaTi OY/IM PO3IOIiIeHI ITOPiBHY
(rmo 101 oco6i koxHoi crari). Cepenniii IMT oGcTexKeHUX
craHoBuB 27,86 + 0,16 kr/M?2. [1amieHTH HaJIeXKaIu 10 TPY-
mu E XO3J1 i 6ynu posnonineHi 3a cramismu GOLD Bin-
MOBIHO 10 KpUTepiiB criipomeTpii: craxist GOLD 3 (104
ocobu), 30 % < O®B, < 50 % Bin HanexHOro (TAKKa); i
cragias GOLD 4 (98 oci6), O®B, < 30 % Bin HaIeXHOrO
(myXe TsDKKa).

Bin6ip maii€HTiB 3mificHIOBAJIM BiOIIOBITHO MO TaKUX
KpurepiiB: BiKk > 40 pokiB, miarHo3 XO3J1 BcTaHOBICHUIA
He MeHIIe HiX 3a 1 pik 10 movaTKy IOCIiIKeHHs; TOCIi-
TaJlizallisl B cTalioHap 3 mpuynHu 3aroctpeHHs XO3J1.

Kputepii BuxiiouyeHHs1: mnpuiiom rnepopaibHux 'K
MPOTSITOM TIOMEPEeIHiX IIeCTH MiCsIliB; MiarHOCTOBAaHUIA
octeonopos uu ocreorneHist (T-nmokazHuk < —1) abo npu-
IOM aHTHOCTEONOPOTUYHMX IperapariB B aHaMHe3i; Ha-
SIBHICTb CYITyTHiX 3aXBOPIOBaHb 3i BCTAHOBJICHUM HEraTUB-
HUM BIUIMBOM Ha KiCTKOBY TKaHUHY, a caMe: OpOHXiaJIbHOT
aACTMU, PeBMAaTMYHMX XBOPOO, 3aXBOPIOBaHb MEYiHKKU 200
HUPOK, TilepIiapaTupeosy, TNC@YHKIIII MU TOIIOAi0HOI 3a-
J1031, cuHIpoMy KyimHra Toiro.

129 xBopux, siki B 0azucHomy JikyBaHHi XO3JI Bu-
KOPUCTOBYBaJIM TIOABiMiHY Tepamilo (iHraJsiliHi aHTHU-
XOJliHepriuHi npenapaty Tpupajoi 1ii B KombiHauii 3 f,-
aroHicramu TpuBaoi Aii), craHoBwiM I rpymy. ¥ 1l rpymy
yBitinm 73 xBopi Ha XO3JI, skuM npusHaueHa 0a3ucHa
notpiiiHa teparnist 3 BukopuctaHHsm IT'K. Cepentst no6o-
Ba no3a IT'K oci6 Il rpynu cranosuna 537,22 + 188,40 MKT,
eKBiBaJIeHTHUX OekiomeTa3oHy. Jo6osa no3a IT'K y rpymi
GOLD 3 cranoBuna 542,65 + 172,84 mkr, a ipu GOLD 4 —
533,24 £+ 203,62 Mkt (p > 0,05). CepenHiit MOKa3HUK TECTy
ouinku XO3JI (TOX), KiabKiCTh 3aTOCTpeHb 3a IIOIepe-
IHIN piK HE BiIpi3HSUIMCS MK TBOMA IpyIlaMu.

Ilig gac 3arocTpeHHsI XBOPUM 000X TpyIl IpHU3HAYATU
cucteMHi 'K 3 pospaxynky 30—40 mr mpenHi3ojioHy Ha
o0y mpoTsAroM 5—7 AHIB. YIPOAOBX HACTYIMHOTO POKY
CHOCTEPEeXKEHHSI OL[IHIOBAJIM KiJIbKICTh 3arOCTPeHb, TPUBa-
JicTh Ta iHTeHcuBHicTh ['K-Tepamii. O6uucatoBaiu Kymy-
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natuBHy 103y 'K sk 3aranbHy mo3y 'K, nmpusHadeny 1
yac 3aroCTpeHHsI, TIOMHOXEHY Ha KiJIbKiCTh 3arocTpeHb
3a pik. I[Ipu upomy kymynagaruBHa no3a ['K cranoBwmia
352,94 + 30,51 mr/pik, eKBiBaJICHTHUX MPEIHI30JI0HY.

Memoou docniokeHHs

3rigHo i3 CyJaCHMMM PEeKOMEHIALSIMUA IIIOJ0 OCTEO-
nopo3y 30J0TUM cTaHgapToM y BuszHadeHHi MIIKT €
JNIBOXEHEepreTHuuyHa pPeHTTeHiBchbKa abcopOuiomeTpis [21].
IIpore icHYIOTh 3HA4YHi MMPOOJIEMH, MOB’A3aHi 3 MaHAeMi-
€10 COVID-19 i pocilicbkiM BTOPTHEHHSIM, 1110 OOMEKUIU
JiarHOCTUYHI MOKJIMBOCTI XBOPMX, SIKi BKJIIOUEHI B JOCIi-
JIKEHHS. SIK CKpUHIHTOBUIA METOJI ISl BUSIBJICHHSI OCTEO-
Mopo3y 100pe 3apeKOMEHIyBaB cebe MeTOJ YIbTPa3BYKO-
Boi meHcutomeTpii. [I’ITKOBa KicTKa € €IWHUM MiCIIeM,
pekoMeHI0BaHUM MiXXHapOAHUM TOBAPUCTBOM KIIiHIUHOT
IEHCUTOMETPil K iHCTpYMEHT IIOIEePeIHbOIO CKPUHIH-
Ty VIS OLiHKKM ocTeoropo3y [22]. HocaimKeHHS CTaHy
KiCTKOBOI TKAHMHH IIPOBOOMJIM 3a JOIOMOIOIO YJIbTpa-
3ByKoBoro geHcutomerpa SONOST-2000 (OsteoSys Co.
Ltd., Kopes) Ha moyaTKy i yepe3 1 pik mociimkeHHs. Bu-
MipIOBaJiM TaKi MapaMeTpu IT’SITKOBOI KiCTKM: IIBUIKICTh
nomupeHHs yaerpasByky (LLITY, m/c), mmpokocMyrone
ocnabneHHs yaerpasByky (LLIOY, nb/MIi), iHgekc wmin-
HOCTi KicTkoBoi TKaHuHU (IM, %), T- i Z-ingekcu (SD).
3a manumu BOO3, octeonopos npucytHiii, ko MILIKT
Ha 2,5 craHfaapTHUX BigxuiaeHHs (SD) ta/a6o Oiibliie HUX-
ye Bill cepeaHbOro 3HaYEHHS JIJIs1 30POBUX MOJIOJMX OCi0
(T-mokasnuk < —2,5 SD). Hu3bpKy IIUIBHICTh KiCTKOBOIL
TKaHUHU (OCTEOIICHII0) PEeECTPYIOTh, KOJM T-ITOKa3HUK
3HaXomuThes y Mexax Mixk —1,0 i —2,5 SD. T-moka3Huku
puite Bim —1,0 SD BBaxanucs HopMaibHUMHU (T-mmoKa3HUK
>—1)[21, 22].

CTaTUCTUYHMIT aHAJli3 TIPOBOIMIIM 3a Jonomorow IBM
SPSS Statistica for Windows, Bepcisg 6.0 ¢ipmu Statsoft
(minensiinmit Ne BXXR901E246122FA). besnepepsHi
3MiHHi OyJ11 MojaHi sik cepenHe 3HayeHHs (M) i ctannapt-
He BinxwieHHs (SD) abo MeniaHa i MiHiMasbHi 1 Makcu-
MaJibHi 3HaueHHs1. CTaTUCTUYHI BiZIMiHHOCTI BBaXKaju Bi-
porimaumu 1ipu p < 0,05.

Pesynbratn

Yepes 1 pik croctepexeHHs 3a mauieHTamu 3 XO3J1
rpyiu E oTpuMaHi oOLiHEeHi pe3yJbTraTh yJIbTPa3ByKOBOI
IEHCUTOMETPil B 00CTeXXeHUX IBOX IpyIl. Tak, BUSIBIEHO
BipOTigHi BiIMiHHOCTI MOKAa3HMKIB XBOPUX, SIKi HE MPUIi-
manu IT'K, mopiBHSIHO 3 TMMM, $IKi 1X BUKOPHUCTOBYBAJIMU B
MOTpiliHii 6a3ucHiil Tepamii: IM: 78,43 + 0,09 % npotu

70,88 £0,17 % (p = 0,0001); T-ingexc: —1,36 £ 0,36 npo-
™ —2,64 = 0,28 SD (p = 0,005); Z-inmekc: —0,73 £ 0,34
npotu —1,86 £ 0,42 SD (p = 0,015) (Tabm. 1).

Hamu BcTanosneHo 3HmkeHHs IM, T- i Z-noka3HUKIiBy
43,51 % obcrexennx xpopux I rpyrm i 83,56 % — 11 rpymm.
BiporimHi BizMiHHOCTi crmocTepirajm 3a TaKMMU 3Ha4YeH-
Hsamu: IM 6yB MeHmum Ha 9,54 %, LIITY — Ha 14,35 %,
ILIOY — Ha 14,57 %, Z-xputepiii — Ha 25,86 % y xBOpuX
Il rpynu mopiBHSIHO 3 MOKa3HUKAMU Mali€eHTiB | rpymu.
Hu3bKy 1IiIBHICTh KiCTKOBOI TKAHMHU (OCTEOIEeHil0) BU-
saBeHo B 57,14 % obctexxenux I rpymu i 58,90 % natiieHTiB
II rpymm (p > 0,05), octeonopo3 —y 10,71 % xBopux I rpy-
mu i 20,55 % 11 rpymu (p < 0,05) (puc. 1).

[MopiBHsIBHE TOCTIIXKEHHS TTOKA3HUKIB KiCTKOBOI TKa-
HUHM y XxBopux 3 GOLD 3, ski orpumyBasin IT'K, 3 Tumu,
SIKi X He TIpuiiMaiv, BUSIBUJIO BipOTifHI BIAMIHHOCTI Jn-
e 3a mokazHukom IOV (64,37 + 2,97 nb/MIi1 npotu
45,89 + 0,33 nb/MIi1; t = 5,69; p = 0,0001).

Jnsg mauientiB 3 GOLD 4 BiporimHi BigMiHHOC-
Ti BCTAaHOBJEHI Mg IokasHukiB IM: 65,00 = 1,24 %
npotu 54,22 + 1,44 % (t = 6,183; p = 0,0001) i IOV
46,37 + 2,89 nb/MIit mporu 26,06 = 7,81 nb/MIix
(t=2,44; p=0,015) (Tabs. 2).

VY xBopux 3 GOLD 3 BCTaHOBJICHO OCTeOIeHi0 y 62,59 %
Ta ocTeornopos3 —y 22,22 % oci6. IIpu GOLD 4 octeoneHis
nmiarHoctoBaHa y 33,33 %, ocreornopo3 — y 50,0 % obGcTe-
KeHux (puc. 2).

%
120
100
80
60
58,9
40 7 57,1
20
20,55*
0 10,7 :
| rpyna Il rpyna
[OHopma W Octeonexis M Octeonopos

PucyHok 1. Yacmka ocmeoneHii ma ocmeonoposy 3asexHo
8i0 npusnayeHoi mepanii XO3J1

Mpumimka: * — 8ipo2iOHi 8i0MiHHOCMI noKasHuKie mix 2pyna-
mu, p < 0,05.

Tabnuys 1. [lokasHuUKuU cmMaxy KicmKoeoi mKaHUHU y X60opuXx 3aJsieX<Ho 8i0 npusHavyeHoi mepanii XO3J1

MoKa3HuK I rpyna Il rpyna t p
IHAEKC MiLHOCTI KiCTKOBOI TKaHUHU, % 78,43 +£0,38 70,88 +0,42 13,33 0,0001
LLIBMAKICTb NOLIMPEHHS YNLTPa3BYKY, M/C 151,19+ 1,89 150,10 £ 0,97 0,399 >0,05
LLInpokocMyroBe ocnabneHHs ynstpasByKy, Ab/MIL 63,83+1,08 45,04 + 1,67 9,44 0,001
T-iHpekc, SD -1,36£0,36 -2,64+0,28 2,80 0,005
Z-inpekc, SD -0,73+£0,34 -1,86+£0,42 2,07 0,04

Mpumimka: 0aHi HaeéedeHo y 8u2na0i M £ m.
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O6roBopeHHsA

3arasbHOBiOMO, 10 HasiBHicTh XO3JI minBuiye
iMOBIPHICTb PO3BUTKY OCTeONoposy. Tak, y HociimkeHHi
TORCH (Towards a Revolution in COPD Health) BcTaHOB-
JIEHO BUCOKY YaCTOTY OCTEOIOPO3Y B TMAIIEHTIB 3i CTa0i/Ib-
HuM 1tepedirom XO3J1 [23] i He Oy10 BUSIBICHO iCTOTHOTO
BBy II'K na MIIKT ab6o yacToTy mepeioMiB MOpiBHSI-
HO 3 TI1a1e0o0 Iicis 3 pokiB Teparii (hJII0TUKAa30HOM IIPO-
mioHnarom [16, 23].

OpHak y JliTepaTypHUX JKepesax MOBiOMIISIOCH IIPO
3HayHe 3HKeHHsT MILKT npu 3actocyBanHi ITK i oue-
BUIHUIA 3B’SI30K «103a — PeaKiisi» 3 MiABUIIEHUM PU3UKOM
I'K-OIT npu cepenniit excrio3uii IFK > 500 mkr/n [24]. B
iHIITOMY JOCJTiIKEHHI BUSBIICHI HEBEJIUKI, ajle CTaTUCTUYI-
Ho 3Hauymli BinmiHHocti MILIKT mnonepekoBoro Bimainy
xpeoTa (p < 0,037) 3anexxHo Bina 103u OynecoHiny (320 MKr)
MOPiBHSIHO 3 iHmmMK MetogamMu JdikyBaHHs i MILIKT crer-
HoBOI KicTku (p = 0,012) y rpymi OyaecoHimy ITOpiBHSIHO 3
dopmoteposiom [25]. [IpoTe B 5-piuHOMY CIIOCTEpeXeHHi
HaiiBunmi Teptunb BBy ITK (mo3a > 500 mxr/m) OyB
noB’s13aHuii 3 OinbimM 3HXKeHHIM MILKT crerHoBoi
kictku (T-nmokasznuk —0,02 SD/pik) [3].

CnocrepexxeHHs 3a xBopumu Ha XO3JI ynpoaosx 3 po-
KiB BUsIBWIM 3HauyHO Hxyy MIIKT nonepekoBoro Biai-
ay xpeota (p =0,007) i umiiku crerHoBoi Kictku (p < 0,001)
y rpymi nipuiiomy ITK (TpiaMumHOMIOH) TTOPiBHSIHO 3 TUTa-
11e00 i1 TToMipHe 30iJbIIIEHHST TIEPeJIOMiB BiANoOBigHO [25].
Tak, moBilia TpUBaicThb JiKyBaHHS (> 8 POKiB) i OinbIa
nmo6osa mo3a (> 600 Mxr/m) ITK migBuIyBasm pusuk repe-
JIOMiB, 11O TiATBEePIKEHO Oarato(akTOPHUM perpeciiiHuM
aHaiizoM [26]. HaBeneHi maHi y3romKylOTbCs 3 HAIIUMU
pe3yJbTaTaMM, KOJU B MALi€HTIB i3 3aCTOCYBaHHSIM II0-
TpiitHoi Tepamnii XO3JI (I rpyna) crocrepiraiau BiporinHe
3HKeHHs IM, T- i Z-iHaekciB i BABiYi yacTillle JiarHoc-
TOBaHMi ocTteonopo3. OTpUMaHi pe3yJbTaTh He 3aleXanu
Bin no3u IT'K, ane 3anexanu Bin cramii XO3J1: npu GOLD 4
OCTEOIOPO3 1iarHOCTOBaHU y 2,25 paza yacTiliie.

Ha croromsi BimoMo, 1110 pU3UK IIePEIOMIB 3aJI€KUTD BilL
nosu 'K, a nmpu kymynsarusHiii go3i 'K > 1,0 r cioctepira-
eTbest 3HauHe minsuiteHHs pusuky ['K-OI1 [27]. B inmmx
nmociimkeHHsx y xBopux Ha XO3J1 pusuk 'K-OIl 6yB Ha
45 % Bummm it 1o3 0,5—1,0 ri 36inbiryBaBes o 89 % st
no3u 1,0—2,5 r mopiBHSIHO 3 KOHTPOJIbHOIO rpymoio (< 0,5T)
[27, 28]. Lleit bakT He miATBEpIKEHO pe3yabraTaMu Halllo-
ro TOCIIXKEHHS, Y IKOMY BUSIBJICHO, 1110 Tipuiiom 'K muiie
nin yac 3aroctpeHHs XO3J1 He Mae BiporiTHOro BILUIMBY Ha
CTPYKTYPHO-(DYHKIIOHATbHUI CTaH KiCTKOBOI TKAHWHM.

MOXJTMBO, 11€ TTOB’SI3aHO 3 HUXKYOI0 KYMYJISITUBHOIO 103010
(352,94 + 30,51 mr/pik) y HamioMmy gochiimkeHHi. Hato-
MICTh Y BEJIMKOMY TIOMYJISILIITHOMY TOCTIIKEHHI XBOPUX 3
OpPOHXiaJIbHOIO ACTMOIO HaBiTh KOPOTKOYACHE 3aCTOCYBaH-
Ha 'K (> 15,0 mr/m) acortiroBayiocst 3i 30iIbIIIEHHSIM Yac-
TOTU CETICUCY, TpoMOoeMOoTii Ta mepeoMiB mpoTsirom 30
JIHIB MmicJist movarky 3acrocyBanHst 'K [29].

JIOBrocTpoKoBe JOCHiIKeHHs (IToHaa 7 pOKiB) CBiTYUTh
MpoO 30iTbIIEHHS CEePeaHbOTO IIOAEHHOIO M CYKYMHOIro
BBy 'K, 1110 minjgae nalieHTiB BUCOKOMY MOTEHIIiITHO-
My pusuky I'K-OIT [27]. [ToyaToK nesIKux HECIIPUSTIMBUX
pe3ysbTaTiB OyB IMOB’SI3aHUI 3 KyMYJISITUBHUM BILUTMBOM
'K Bxe nipu 1031 Bix 0,5 1o < 1 1, 1110 eKBiBaJIeHTHO 4 Kyp-
cam 'K mpotsirom ycboro xxutts [29, 30]. JlaHa 3ayiexXHICTh
TIPOCITIIKOBYETBCS i B HaIIomy mociimkeHHi. Hamu Bcta-
HOBJIEHO, 1110 MO€AHaHHS 1oaeHHoro npuiiomy ITK i cuc-
temumnx ['K i yac 3arocTpeHHs CIIpaBisie HETaTUBHUI
BIUIMB Ha METa0oJi3M KiCTKOBOI TKAHWHU 3 PO3BUTKOM
OCTeOIIeHii Ta ocTeornoposy y xBopux Ha XO3J1.

OT1xe, 3aCTOCYBaHHSI 0a3MCHOI IOTPiliHOI Teparlii 3 BU-
kopuctanHsiM IT'K xBopum Ha XO3JI rpynu E cnipasisie
HETaTMBHUI1 BIUIMB Ha MeTa0o0J1i3M KiCTKOBOI TKAHWUHU 3
PO3BUTKOM oOcTeoreHii Ta octeonoposy. [Ipuitom I'K mmig
yac 3aroctpeHHst XO3JI He Mae Baromoi Iii Ha CTPYKTYp-
HO-(GYHKIIIOHAJIBHUM CTaH KiCTKOBOI TKaHWHU. HaToMicTh
noeaHaHHs 1moneHHoro npuitomy ITK i cuctemuux 'K
I Yac 3aroCTpeHHs € JOAATKOBUM YMHHUKOM 3HMXKEH-
Hs MIUKT i pozsutky I'K-OIl y 11iei kateropii naiiieHTiB.
3a Tak1X YMOB i 3 ypaxyBaHHSIM 10303aJIEXKHOTO XapaKTe-
py I'K-OII 3acTocyBanHs HaiiMeHII0oi MoXJnBoi 1o3u 'K
CTa€ aykKe aKTyaJbHUM KJIiHIiYHO.
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PucyHok 2. Yacmka ocmeoneHii ma ocmeonopos3y 3anexHo
8i0 cmyneHa maxkocmi XO3J/1
Mpumimka: * — 8ipo2iOHi 8iOMiHHOCMIi NOKA3HUKi8 NOpi8HAHO
3GOLD 3,p <0,05.

Ta6bnuys 2. [MokasHuKu ynempaseykoeoi deHcumomempii xeopux Ha mii nputiomy 'K 3anexHo 8id cmyneHa maxkocmi XO3J1

GOLD 3 GOLD 4
NMoka3HuK
I rpyna Il rpyna I rpyna Il rpyna

IHACKC MiLHOCTI KICTKOBO 69,80 + 0,88 67,60 + 0,72 65,00 + 1,24 54,22 + 1,44*
TKaHWHU, %
Lupokocmyrose ocniabnerks 64,37 + 2,97 45,89 + 0,33* 46,37 + 2,89 26,06 + 7,81%
yNnbTpasByky, Ab/MIL,
T-iHaeke, SD 1,17 £0,29 -1,95+0,81 2,17 £0,27 -2,89+£0,41
Z-iHpeke, SD -0,86+£0,72 -1,16 £ 0,59 -1,94 £0,88 -2,32+£0,65

Mpumimku: 0aHi HagedeHo y 8u2nsadi M + m; * — gipo2ioHi iomiHHOCMI noka3Hukie (p < 0,05) y mixepynoeomy nopieHAHHI.
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Obmexncenns docaioycenns 1oB’s13aHi 3 0COOIUBOC-
TIMU BMOIpKU: OTHOLICHTPOBE MOCIIIKEHHSI, BiTHOCHO
Manuit 06’eM BubGipku (202 ocobu), 3aydeHi guiie Ti na-
LEHTH, SIKi OYJIM TOCMiTali30BaHi B CTallioHAp 3 TPUIUHU
3aroctpeHHsT XO3J1, i BITHOCHO HeTpMBaJIWit MEPioa CIIO-
crepexxeHHs (1 pik). [lepciekKTUBOIO OOCTIMKEHHS € TI0-
Jajblle CIOCTePEXXEHHs 3a MalliEHTaMU 3 METOIO OLiHKU
BilmageHUX pe3yabTaTiB iX JTiKyBaHHS.

BucHoBKuM

3HMXEHHS yAbTPa3ByKOBUX MTOKA3HUKIB CTaHY KiCTKO-
BOI TKAHWHU BCTAHOBJICHO B 43,51 % 00CTEXXeHUX XBOPUX
Ha XO3JI I rpynu i 83,56 % — 11 rpymnu, ipu LIbOMY OCTEO-
nopo3 aiarHocrosaHo B 10,71 % xsopux I rpynu i 20,55 %
xBopux Il rpynu. BcraHoBieHO 30iIbIIIEHHST YACTKU OCTE-
ortoposy 3asiexxHo Bin cranii XO3JI. Tak, npu GOLD 3 oc-
TEoTNopo3 BCTaHOBIeHO y 22,22 % ocib, Toxi sk ipu GOLD
4 —y 50,0 % obcTexkeHUX.

Konduikr iHTepeciB. ABropu 3asiBJISIIOTH PO BiACYT-
HiCTh KOH(JIIKTY iHTepeciB i B1acHO1 (hiHaHCOBOI 3alliKaB-
JIGHOCTI IpY MiATOTOBLIi JaHOI CTaTTi.

Baecok aBTopiB. Macik H.I1. — xoHuenuis i Au3aitH
TIOCTiIXKeHHs, 30ip Ta 0Opobka maTepianiB, aHaJIi3 OTpU-
MaHUX JaHWX; HalMcaHHs i1 o) OPMIICHHS TEKCTY, peaary-
BaHHS YEepPHETKM i1 3aBepIleHHs pykomucy; Macik O.1. —
MOIIYK JliTepaTypu, 30ip Ta OIpalloBaHHS Marepiay,
HaInMCcaHHS TEKCTY, TepeBipka pykonucy; Hiomko T. —
TTONIYK JTiTepaTypu, TiepeKIaj pe3ioMe iHo3eMHOIO0 MOBOIO,
penaryBaHHS YepHETKH, PelIeH3yBaHHS i 3aBEPIICHHS pPy-
KOTIHCY.
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N.P. Masik, O.I. Masik, T.Yu. Niushko

Vinnytsya National Pirogov Memorial Medical University, Vinnytsia, Ukraine

The influence of glucocorticoids on the bone tissue in patients
with chronic obstructive pulmonary disease

Abstract. Background. According to the GOLD guidelines, glu-
cocorticoids (GCs) are recommended for exacerbations of chron-
ic obstructive pulmonary disease (COPD). Bone mineral density
(BMD) can be reduced in case of the use of therapeutic doses of
GCs. The aim of the study was to determine the influence of GCs
on BMD and the frequency of osteoporosis in patients with COPD
depending on the prescribed therapy. Materials and methods. We
examined 202 patients with COPD (group E) in the acute phase.
Group | consisted of 129 patients taking basic dual treatment,
group II — 73 patients taking triple therapy with inhaled GCs. Dur-
ing exacerbations, systemic GCs were prescribed at the cumulative
dose of 352.94 £ 30.51 mg/year. The bone state was examined us-
ing an ultrasound densitometer SONOST-2000. A Speed of Sound
(SOS), Broadband Ultrasound Attenuation (BUA), Stiffness index
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(S1), and T- and Z-scores were determined. Results. Decreases in
SI, BUA, T- and Z- scores were established in 43.51 % of the pa-
tients from the I group and 83.56 % from the II group (p < 0.05). In
the II group, SI was lower by 9.54 %, BUA — by 14.35 %, SOS —
by 14.57 %, T- score — by 6.9 %, Z- score — by 25.86 %; in subjects
with GOLD 3: BUA — by 40.27 %, SI — by 3.25 %, T- score —
by 17.9 %; in patients with GOLD 4: SI — by 19.9 %, BUA — by
77.8 %, T- score — by 5.6 % compared to the I group. Conclusions.
Glucocorticoid-induced osteoporosis was diagnosed in 10.71 % of
patients from the I group and 20.55 % of the 11 group. Its frequen-
cy depended on the stage of COPD: GOLD 3 — in 22.22 % of pa-
tients, GOLD 4 — in 50.0 % of the subjects.

Keywords: chronic obstructive pulmonary disease; glucocortico-
steroids; bone mineral density; osteoporosis

www.mif-ua.com, http://pjs.zaslavsky.com.ua




bUJIb. PAIN:
CYIJIOBNM. JOINTS.
XPEBET SPINE

Ornagn

Reviews

YAK612.7 DOI: https://doi.org/10.22141/pjs.14.2.2024.423

YepHaecokuli B.B., batino A.€., OHuwyk J1.0., TiwjeHko B.B.

HayioHanoHuii meduyHul yHieepcumem imeHi 0.0. bozomonvys, m. Kuie, Ykpaina

CyuyacHi acnekTn NnpakTN4YHOro 3aCToCyBaHHA
CUMNTOMaTUYHUNX NpenapariB CNOBiNbHEHOI gil
y NNiKkyBaHHiI oOCTeoapTpmTy
(ornap nitreparypn)

Pestome. AkmyaneHicme. Octeoaptput (OA) — MoluvpeHe XPOHiuHe 3aXBOPIOBaHHSA, AKE XapaKTepusyeTbca
nporpecyioyolo aerpajali€lo BCix KOMMOHEHTIB cyrnoba Ta 3ananeHHAM. [piopuTeTHUM NUTaHHAM BefleHHA XBO-
pux Ha OA € noluyk 3aco6iB, Lo 0fHOYACHO NonerwyTb | MOAUdIKYI0Tb Nepebir 3axBOpioBaHHA Ta € 6e3neyHUMN
AnA BUKopUcTaHHA. CUMATOMaTUYHI NpenapaTt cnoBifibHeHOT Aii (SYSADOA) BUKNMKAOTb 3HaUYHWI iHTepec Yepes
X NoTeHUian Woho ynoBinbHEHHA fereHepalii XxpsAwa Ta noTeHuinHoro edpekTy moanoikauii nepebdiry OA. Mema:
npoaHanisyBaTy CyyacHi nitTepaTypHi AaHi wopo okpemux Tnnis SYSADOA, ix 6ionoriuyHoi poni, MexaHi3amis BNvBY
Ha cyrnobu, epekTMBHOCTI Ta 6e3neyHOCTi 3acTocyBaHHA. Mamepianu ma memoodu. AHaniTUYHWIA ornAg nitepa-
TYPHUX AaHnx 6yno NpoBefeHO 3 BUKOPUCTaHHAM aHali3y HayKomeTpuuHux 6a3 gaHux PubMed, Web of Science,
Scopus, Google Scholar 3a nepiog 2005-2024 pp., NOWYK NPOBOAWIN 3a KOYOBMMM CJIOBaMU «OCTE0APTPUTY,
«SYSADOA», «<DMOAD», «ebeKTUBHICTb», «6e3neyHicTb». Pesynemamu. Npenapaty cone rnoko3amiHy (FA) Ta XoH-
ApoiTvH cynbdart (XC) € HainbinbLw BrBYeHUMY 3 rpynn SYSADOA Ta MatoTb MO3UTUBHI 6ionoriyHi epekTu Ha cyrno-
60Bi TKaHUHW, WO 3yMOBIOE ixHio fito AK SYSADOA i noTeHuinHO xBopobomoaundikytourx 3acobis ana nikyBaH-
HA OA (DMOAD). Mpenapatu coneit TA Ta XC matoTb epeKT 3MeHLLeHHA 6onto Ta noninweHHA GyHKUIT cyrnobis Ak
oKpeMi 3acobu, a TaKOX NoTeHLio0Th edpeKTr B KOMOiHaLii. HaBeileHO KIiHiUHI fOKa3y 0OMeXXeHHs BTpaTu 06'emy
XpsLla Ta 3BY>KEHHA CyrnoboBoi WinvHy, wo noteHuiiHo € DMOAD-edekToM LUmx npenapartis. 3 ornsagy 6e3neku
3'AcoBaHoO, Wo npenapaty conein TA Ta XC € 6e3neyHmMmn, OCKINbKN He MaloTb BiAMIHHOCTEN Y YacToTi NOGIYHMX
edekTiB NOpiBHAHO 3 NnaLe6o. AKicTb NpenapaTiB 3HaYHO MiPOIO 3aN1EXNTb Bif TUMY CUPOBUHM Ta TEXHONOTYHOTO
npovecy BUpoOGHNLTBA, AKi Ha CbOrOAHI He CTaHAAPTM30BaHi. BucHosku. Ponb SYSADOA y nikyBaHHi OA oCcTaTouHO
He BU3HayeHa, a AOCNIAXKEHHA Wofo edeKTUBHOCTI NpenapaTiB Ak SYSADOA 3 BuBueHHAM ix DMOAD-edekTy BCe
e TpuBaioTb. Mofganblui AocifXeHHA MaloTb ByTU cNpAMOBaHi Ha BUKopucTaHHAa SYSADOA dapmakonoriyHoro
Knacy, AKi HaneXxHUM YMHOM OYKLLEHI 3a JOMOMOrOI0 BiiMOBIAHNX METOAIB, WO NiATBEPAKEHO KOHTPONEM AKOCTI.

KniouoBi cnoBa: octeoaptpuTt; SYSADOA; DMOAD; epeKTUBHICTb; 6e3MneuHicTb; AKICTb; ornsaj

nepeOyBa€e B LICHTPi yBaru AOCJIAHUKIB Ta KJIiHIL[UCTIB,

Bcryn

Ocreoaptput (OA) € OJHUM i3 HAWTOLIMPEHIIINX 3a-
XBOPIOBaHb OTIOPHO-PYXOBOTO arapaTy B yCbOMY CBITi, 1110
Bpaxka€ MiJIbHOHMU JIIO/ICH i CTBOPIOE 3HAYHUM TSATAp ISt
cucteM oxopoHu 310poB’s [1]. 3a zanmmu BOO3, y 2019
pOI1Ii 3apeecTpOBaHO OJIM3bKO 528 MiJIbIIOHIB OCi0 y CBITI,
xBopux Ha OA, 3 TEHIOEHIII€I0 A0 3pOCTaHHS YaCTOTU 3a-
XxBOproBaHHs; 3 1990 poKy mouMpeHicTh 30iiblIMIaCh Ha
113 % [2]. 3i 3pocTaHHSM TPUBAIOCTI XUTTS U KiJTbKOCTI
JIITHIX OCi0 y MOmyJIsiilii B OCTaHHI N€CATWIITTS, 301IbIIIEH-
HSIM 4aCTOTU OXUPIHHS Ta TPaBM SIK OCHOBHMX (haKTOPiB
pu3rky OA o4iKyeTbCss HEBITMHHE 3POCTaHHSI 3aXBOPIOBa-
HOCTI Ta TIOLIMPEHOCTI i€l marojorii. Lle 3axBoproBaHHs

ToMy 1m0 OA € OfHI€I0 3 OCHOBHUX MPUYMH iHBaTiIHOCTI
cepel 0ci0 JITHBOTO BiKY, a TAKOX 3aliiMa€ He OCTAHHE Mic-
e cepel MPUYUH IHBATIIHOCTI MOJIOAIINX BiKOBUX TPYIT
[3]. OA Bpaxkae B OCHOBHOMY BeJIMKi CyIri100M — KOJIiHHI,
KYJIBIIIOBI Ta CyryIoOM XpeOTa, 110 iCTOTHO 0OMeXYe 3aaT-
HICTh JIIOAMHM BMKOHYBAaTU ITOBCSIKIEHHI Iii Ta mpalo-
BaTu. binb, sxuii cynpoBomkye OA, Moxe OYyTH HACTiIb-
KW iIHTEHCUBHUM, 1110 YCKJIAJHIOE BUKOHAHHS 3BUYAaHUX
GizuyHUX [iii, BUKJIMKAE 3HWXKEHHS Tpale3aaTHOCTi abo
B3araji BTpaty 30aTHOCTI 10 caM0O00CayroByBaHHs1. OKpiM
11010, OA MOXe CyTTEBO MOTipIITYBaTH SIKiCTh KUTTSI Malli-
€HTIB Yepe3 MoCTiiiHMi1 Oiib, (PYHKIIIOHATBbHI OOMEKEHHS
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Ta MCUXoJoriyHuii quckoMdopt [4]. Bimuyrts Ge3cuiuist
a00 HEe31aTHOCTI BUKOHYBATH 3BUYHI il MOXE IMPU3BECTH
IO JIIeTIpecii, COLiaJIbHOI 130JIs11ii Ta 3aTaJIbHOTO IOTipIIIeH-
HST CaMOTTOYYTTS.

3riIHO 3 aBTOPUTETHUMU KJITTHIYHUMU PEKOMEHIAITISIMU
cydJacHi cTparerii JikyBaHHsI OA 30CcepemKeHi Ha CUMIITO-
MaTUYHOMY IOJIETIIEHHI 00JI10 HECTepOiTHUMM IIPOTHU3a-
nanpHuMu 3acodamu (HIT3IT) ta iHmmMuy aHaareTMKaMu
(mapaueramoi, ormioinu), ¢iziorepamii Ta Moaudikaiii
cnocoOy XUTTA [5—7]. OaHak yepes YUC/IeHHI JoOKa3U TOK-
cruHocTi Ta mo6iuHi eekt HIT3IT npu nikyBanHi OA ix
KOPHMCTb CTaBUTBCS IMiJl CyMHIB i 3pOCTa€ iHTepec 10 Me-
TOMIB JIIKyBaHHSI, SIKi OMTHOYACHO € O€3MeYHUMU, MOXYTb
3MIHUTH Tepedir XBOpoOU, 3aTpUMYIOUM ii IporpecyBaH-
H$1, Ta TIOJIMIIUTHU SKiCTh XUTTS maiieHTiB [8]. Cummnro-
MaTUYHi TipenapaTu croBiibHeHOI 1ii (SYSADOA) € niep-
CIIEKTUBHUM HaIIpSIMKOM JIiKyBaHHS OA, OCKUJIBKY MalOTh
eeKT 3MeHIIIeHHs 00JII0, CKYTOCTI, MOIMIIeHHS (PYHKIIi-
OHAJILHOTO CTaHy CYIJI00iB, a TAKOX IOTEHLIAHO MOXYTh
BILIMBATU Ha Iepedir XBOpoOU — CITOBLIBLHIOBATH Aerpaaa-
11i10 a00 BiIHOBJIIOBATU CTPYKTYPY CYIVIO0IB, 110 € KJTI0YO-
BUM acniekToM Yy jdikyBaHHi OA [33]. IMopiBHstHo 3 HIT3IT
Ta iHIIMMU aHaJreTUKaMU, 1110 BUKOPUCTOBYIOTHCS IS
nikyBaHHs OA, SYSADOA Binomi BiICyTHiCTIO cepilO3HUX
nobiyHux edekTiB [9]. Lle poouTh iX MpUBaOIMBUMU TSI
MAalieHTiB Ta JIiKapiB, sKi IIyKarTh O0e3nevHi i epeKTUBHI
METOJIU JIiIKyBaHHSI.

Mema: ornsm niTepaTypHUX JKepes, 30CepelKeHUi
Ha aHami3i e(peKTMBHOCTI Ta Oe3NeYHOCTi IIperapariB
SYSADOA, 3okpema rmoko3amiHy (IA) Ta xoHmpoiTuHy
cynbdaty (XC), y nikyBanHi OA. IlpoBeneHmii ormsig ix
MOXJIMBMX MEXaHi3MiB BIUIMBY Ha CYyIJIo0O, MOPiBHSIb-
HUI aHaJi3 CydacHMX KJIIHIYHUX JOC/iIXEeHb CTOCOBHO iX
BIUIMBY Ha KJiHiIYHI Ta MOp(OJIOriuHi mapaMeTpu CyIjio-
0iB, OE3MEYHICTb 3aCTOCYBaHHSI, PO3IVISIHYTI BaXJIMBi MU~
TaHHSI IKOCTi TIperapartiB Ta MepCneKTUBY 3aCTOCYBaHHS Y
MaiiOyTHbOMY.

Marepianu Ta meToan

CucreMaTUUHUI OTJISIA JIiTepaTypHUX naHux (oOcepBa-
LilfHI Ta KOTOPTHI JOCTIMKEHHS, paHIOMi30BaHI KITiHIYHi
IOCTIIKEeHHsI, MeTaaHalli3u, OTJISIIOBI CcTaTTi) OyJIO Ipo-
BEIeHO 3 BUKOPUCTAaHHSIM iH(OpMaLiiHOrO aHami3y Ha-
yKOMeTpUuHUX 6a3 nanux PubMed, Web of Science, Scopus,
Google Scholar3anepion 2005—2024 pp. [TomyK npoBoauB-
Cs 33 KJIIOUOBUMU CJIOBAMU «OCTEOapTpUT», «SYSADOA»,
«DMOAD», «e(heKTUBHICTb», «0€3MEeYHICTb».

Tunu cumnmomamud4Hux 3acobie cnoeginoHeHoi Oii
ma ix 6ionoziuHa pono

CuMIITOMaTUYHI 3acoou CITOBiJIBHEHOI it
(SYSADOA) — rereporeHHa rpymna mpenapariB, siKi MaloOThb
JIOBFOCTPOKOBI MO3UTUBHI edeKTr Ha (BYHKIIOHATbHUHI
craH cyrino6iB. OcHoBHI TN SYSADOA, 5Ki 3aCTOCOBY-
IOThCS B KJIiHIUHIN npaktuii, — ue XC, comi I'A, riamypo-
HOBa KMCJIOTa, AialiepeiH Ta AesIKi eKCTPaKTU POCIMHHOTO
noxomxkeHHs [10].

XC — onmuH i3 HaWOiNBII BUBYCHUX 1 TOIYJISIp-
Hux SYSADOA. lle GiosoriuHa MakpoMmoJieKyJja, sika 3a

CTPYKTYpPOIO € MoJlicCaXapuIHMUM TJIiIKO3aMiHOIJTIKaHOM
0e3 (pikcoBaHOI ITOBXMHU 3 COTHEIO abo0 OijibIlle ITOBTO-
pPIOBaHMX AMCAXapUIHUX OAMHMIb, IO € 3aJUIIKAMU
N-aneruarajakTo3aMminy, 3aMillleHUMHU Pi3HOIO Mipoo
cyabdaToM, OB’ SI3aHKUM i3 4- a00 6-TiAPOKCUIBHUMMU T10-
3UILLISIMU, YEPTYIOUMCH Y TJIIKO3UIHUX 3B’S13KaX 3 TJIIOKYpPO-
HOBOIO KMCJIOTOIO, 3aMillIeHOIO CyIbdaToM y 2- Ta (pimiie)
3-rimpoxkcunbHuX nojoxeHHsx [11]. XC icHye B Gionoriu-
HUX TKaHMHaX Ha IMOBEPXHi KJITUH i B MO3aKJIITUHHOMY
matpukci (IIKM) y ¢opMmi nmpoTteoriikaHy, y sSIKOMY JaH-
mtor XC KOBaJIEHTHO MPUETHAHUI A0 MaTpUIli SASPHUX
OUIKIB i MOTEHUiHO Oepe yyacTb y mpoliecax KJIiTUHHOI
aaresii, pocTy, Mirpailii KJIiTUH, TIPUKPITIJIEHHS 10 peLer-
TopiB Ta Tiepenadi curHaiiB. XC € pi3HOBUIOM HETaTUBHO
3apsIKEHOrO ToJjlicaxapuiy, i Moro cTpykTypHa ocobiu-
BiCTb Y TOMY, 10 BiH Ma€ 0arato BiIbHUX KapOOKCUIbHUX
i cynbaTHUX TPyl y3IOBXK ychoro jaHurora [12, 13]. Lle
o3Hauae, mo XC Moxke B3aEMOIISATH 3 ioHAMM METAJIiB i 1e-
SIKMMM iHIIMMM CyOCTpaTaMM 3 TIO3UTUBHUM 3apsiioM, 110
MOSICHIOE YHIBePCAIbHICTh 3aCTOCYBAaHHS 1€l MAKpOMOJIe-
KyJd B MEIMYHUX LIJISIX, Y KOHCTPYKIIii OioMartepialiB, a
TaKOX SIK XapyoBMX 100aBOK. Yepes yHiKaJIbHY CTPYKTYpPY
Ta GiosioriuHi yHKLii Oyn0 3’sicoBaHo, 1110 XC Ma€ aHTU-
aTepOreHHY, MPOTU3aIalbHy, aHTUTPOMOOTEHHY Ta aHTU-
KOAryJISTHTHY [1it0. AT€HIIisl 3 KOHTPOJIIO SIKOCTi JIIKapChKUX
3aco06iB CLLIA (FDA) cxsanuia XC gK MaTepiai 1Jisl nepe-
CaJIKM IIKipH, i BiH 3a3BMYail BAKOPUCTOBYETHCS SIK Oioma-
Tepia JUIsl 3aro€eHHS paH (LJISIXOM IMOCUJIEHHS TIOBTOPHOT
emiTemizamnii 6e3 yrBopeHHs pyoOuiB). XC BUKOPHUCTOBY-
€TBCSI K MaTepial IS IMepopalibHOI TOCTaBKU iHCYJIiHY,
OiKiB i IENTUIIB y BUIJISIAI HAHOYACTUHOK, MiKPOKAIICyJI,
TiIpOreo, TaKOX 3aCTOCOBYEThCS SIK MaTPULS JIsI TeHe-
pallii HAHOKPUCTAJIiB TiIpOKCHAIaTUTy, i HaBiThb IIPOBO-
JATBCS JOCiAKeHHS 3 BUKOpUCTaHHS XC K KOHTpPAcTy
IIJISI MArHiTHO-pe30oHaHcHOoi ToMorpadii (MPT) [14—18].

['A 3a CTPYKTYPOIO € MOHOCAXapuaoM, 1110 € BaKJIUBUM
MPEKYypCOpOM y OiOCHHTE3i MIiKO3MJIbOBAaHUX OiNKiB Ta
niminiB. KitiHiuHe 3actocyBaHHSI MawTh cofli [A — cynb-
(art, rinpoxnopun, a Takox komOiHailist coneit TA 3 XCy
KoMmIlekcHoMy JiikyBaHHi OA. Ix 3actocyBaHHs Moxe
OyTU IOLUTLHUM i 3 METOIO IIPOMiTaKTUKN TPaBMaTUUYHUX
VIIKOIIK€Hb CYIJIO0iB B yMOBaxX, KOJIU CIIOCIO XXUTTS abo
npodeciiiHa IisUTbHICTD MalliEHTa € TPaBMOHE0e3MeUHUMU
[19, 20].

lanyponosa kucnora (I'K) — BaxkiuBuii KOMIIOHEHT
MO3aKJITUHHOTO MAaTPUKCY, SIKUI PEryjlo€ HOPMaJbHY
CTPYKTYPHY LTICHICTb i pO3BUTOK TKAHUH, TAKOX PETYJII0E
peaKllifo TKAaHWH ITiJ Yac MOIIKOMXEHHS, BiTHOBJICHHS Ta
pereHepallii. 3aBasiku cBOii MoJieKysipHiit cTpykTypi 'K
Ma€e BUCOKIi B’SI3KOTPY>KHi BJIACTUBOCTI, 1110 IMOSICHIOE AyXe
IIMPOKUI CTIEKTp 11 3aCTOCYBaHHSI B MEAWYHIl TTPaKTHIIi,
BKJTIOUYAIOYM O(TAIBMOJIOTIYHY Xipyprito, KOMIUIEKCHE JIi-
KyBaHHS OA i KOHTPOJIb 0O0JIIO, 3aTOEHHS paH, ITiCJIsIoIe-
paLiifiHUX CITaiioK i pemapaliiio TKaHuH. [1poBoasThes mo-
caimkeHHs i3 3acTocyBaHH: 'K sk Kapkacy aist TKaHUHHOT
iHKeHepil, BeKTopa 10CTaBKU JIiKiB i KOCMETUYHOTO 3aCO0Y
I KOPeKIIil 3MOpIIOK 1iKipu [21].

JliauepeiH — HaMiBCMHTETUYHMI Mpernapart, 1o € Io-
XiTHUM aHTpaxiHOHY, HaJiexxuTb a0 kjacy HII3IT i mae

Tom 14, N2 2, 2024

www.mif-ua.com, http://pjs.zaslavsky.com.ua



Ornapwn / Reviews

BmactuBocTi SYSADOA. OnHak 4epe3 3HAYHUU Tpodiib
MoOiYHMX ePeKTiB BiH Mae 0OMEXEHi IToKa3aHHS 10 3aCTO-
cyBaHHs [23].

ExcTpakTy pOCIMHHOTO MOXOMXEHHS 3TiIHO 3 JOCITi-
JDKEHHSIMM TaKOX MOXYTb MaTU TO3WTHUBHI CYTJIOOOBI
eeKTH, 30KpeMa MPUTHIYeHHsI 3arnajeHHs, HaOPSIKIIOCTi,
3MeHIIeHHs 6oo. [TpuKiamoM € mpernapaTt aBoKamo,/co-
eBuit HeomuabHUM KomIuieke (ASU) [24].

3acTtocyBaHH: Ta e(eKTUBHICTh SYSADOA B KiiHiuHil
MpaKTULli 3ajexaTh Bill CTaii, JoKaji3allii 3aXBOpIOBaHH!,
iHAUBITyaIbHUX OCOOJMBOCTEN IMalli€HTa Ta SKOCTi Mperna-
paty. BoHM MOXyTbh BUKOPUCTOBYBATHUCS SIK MOHOTEpallisi,
B KOMOiHallii OIMH 3 OHUM ab0 B MOEMHAHHI 3 IHITUMM
MeTofaMu JIiKyBaHHs, SIK-OT ¢iziorepartisi, mieTorepartis
Ta (hapmakoTepartisi.

Bapro BigMiTHTH, 1110 OCTAHHIM YacoM cepeq JiiKapiB y
KJIIHIYHIN OpakTUIi B KOMIUIEKC JiKyBaHHSI OA CTaloTh
MOIYJIIPHUMM TIperapaTt KojlareHy, Xo4a BOHU He HaJle-
*Katb 10 SYSADOA Ta He peKOMEHIOBaHi 40 3aCTOCYBaHHSI
ooiliitHuMuy opranizauisiMu 3 BuBueHHsI OA. KojareH —
116 OCHOBHUM cTpyKTypHUii Oiok [TKM, sikuii MicTUTBCS
B YCiX TUIAX CIIOJY4YHOI TKaHMHU. 3a OyIOoBOIO BiH € (i-
OPWJISIPHUM OiIKOM TJIiKOIIPOTEiAHOI MIPUPOIHU, IO CKJIa-
NAETHCS 13 MAKPOMOJIEKYJI, SIKi MAIOTh YHiKaJIbHY TPUCHi-
panbHy CcTpyKTypy. OTpUMaHHSI KOJIareHYy B OCHOBHOMY
3aJICKUTh BiJl €KCTpakKIlii 3 OaraTMx KoJIareHOM TKaHWH
TBAPUHHOTO TTOXO/IKEHHSI, IK-OT XPsiIili, IIKipa Ta KiCTKU.
3ajexxHo BiZl BUPOOHUYOTO MPOLIecy MOXHA OTPUMATH Pi3-
Hi IIPOAYKTH KOJIATE€HY i3 a0COIIOTHO Pi3HOIO CTPYKTYPOIO,
CKJIAJIOM i BJIACTMBOCTSIMMU, SIK, HAIPUKIIAA: HElEHATypO-
BaHMI HATUBHUM KoyiareH (HEpO3YMHHUM a00 pO3UYMHHUI,
o0uBa 3 SIKMX 30epiraroTh TPUCIIipaJbHy CTPYKTYPY); Ke-
JIaTUH (AeHaTypOBaHUI KojareH) i riapojizoBaHUil Koja-
reH (IMenTuan/aMiHOKUCIOTH), SIKMiA, Y CBOIO Uepry, MOXe
BUPOOJISITUCS 3 PI3HUM CTYIIEHeM TriapoJizy. Yepes pizHO-
MaHITHY CTPYKTYpPY Ta BJIACTUBOCTI CITEKTP 3aCTOCYBaHHS
MnpernapariB KojareHy Ha MpaKTULli Ty>Xe IMUPOKUI — Bif
KOCMETHUYHOI Xipypril 10 XapuoBOi MPOMUCIOBOCTI. € 10-
CJIIIDKEHHS i3 3aCTOCYBaHHSI KOJIareHY B PEBMATOJIOTIi ye-
pe3 MOTEeHIIiiHY MOXKJIMBICTb BiTHOBJTIOBATH Ta 3Mil[HIOBA-
TH cyrioou [22].

MomeHnyitiHi mexaHi3mu ennuey okpemux SYSADOA
Ha nepebiz ocmeoapmpumy

OcTeoapTpUT TPUBAIUIA Yac BBAKABCS 3aXBOPIOBAHHSAM
0Ci0 JTHBOIO BiKy a00 HACHiIKOM TpaBMU. AJie 111 KOH-
LIETIIisl CYTTEBO €BOJIOLIOHYBaTA 3 PO3BUTKOM TE€HETUKU
Ta MOJIEKYJISIPHOI 0i0JIOTi1, i 3apa3 MPUITHATO BBAXAaTH, 1110
eriosiorist OA MHOXXMHHA I BKJIFOYA€E pi3Hi MeXaHiuHi, 6io-
XiMi4Hi Ta reHeTUYHi (haKTOPH, 1110 BIUIMBAIOTh Ha MOCTY-
MOBY JIeTpaaallifo BChOro CYIJIo0a, BCiX 10ro KOMITOHEHTIB.
IIporpecyBaHHsI LIbOTO 3aXBOPIOBAHHSI 3a3BMYail MOMLISI-
€ThCS Ha TPM TIOCTYIIOBI eTamnu. [lepimii eTam — 11e TIpo-
TEONITUIHUI PO3IaJ] XPAIIOBOI MATPHIIi Ta arloNTO3 XOH-
npouuTiB. Ha npyromy erami criocrepira€tbcst (hiOprIsiist
Ta epo3isl MOBEPXHi XpsIIla, 10 CYIIPOBOIKYETHCS BUXOAOM
MNPOIYKTiB po3Maay B CMHOBialbHYy pimuHy. Ilim yac Tpe-
ThOTO €Tally pPO3BMBAETLCS CUHOBIaJIbHE 3aIajJeHHs Pi3HOI
iHTEHCUBHOCTI, KOJIM CUHOBiaJIbHi KJITUHU MOTJIMHAIOThH

MPOAYKTU PO3MAay LUISIXOM (ParouuTosy Ta BUPOOJISIOTh
Tpo3anajibHi HUTOKIHY [25].

TakuM 4yMHOM, 3 TIO3UILIIE MOJIEKYJISIpHOI GioJiorii BuU-
3HAYAETHCS JCKUJIbKA KIIIOUOBUX MOJIEKYI-MillIeHEN st
nmikyBanHs OA. HaiiGinbpin oueBMOHI MillleHI — Impo3a-
MajgbHi TUTOKiIHM, 30kpema IL-103, IL-17, axi Binnmosina-
IOTh 3a Jerpanallilo Xpsia, 3MiHU Ta pyHHYBaHHS CTPYKTY-
PpU XpSIIIOBOro OifiKa Ta KJIITUH, IPUTHIYYIOTh YTBOPEHHS
riaJliHoBOro KojareHy xpsiiia, a TaKoX KaTercuH B, skuii
pyiiHye arpekaH y MaTpMKCHill MeTajionpoTeiHasi. IHiowo
MEePCNEeKTUBHOIO MillIEHHIO JUIS JIIKyBaHHSI € TpOTeasu,
30KpeMa MeTajlolpoTea3u-3, KoylareHas3u, arpekaHasw,
MTiIBUILIEHHS IKUX € OCHOBHOIO MAaTO(]i3i0oriYHoI0 Mpu-
yyrHOWO naerpanalii cyrinoba. Ilim yac BUBYEHHST eKcIipe-
coBaHUX TeHiB y xBopux Ha OA Ta 310pOBUX Jtofieil Oy-
JIO 3’SICOBaHO, 110 i JesiKi (hakTopu pocTy TPOMOOILIMTIB,
B-mrominmenTun Ta iHTepMEPOH Y MOXYTh OYTH MillIeHSIMU B
nmiarHOCTUII Ta JiKyBaHHI OA, OCKIJIbKM MiIBUIIYIOTH €KC-
Mpeciio MPOTEOTITUYHUX (PEPMEHTIB i Jerpamaiilo Xpsia.
Takox HelllogaBHi JOCTiIKEHHS BUSIBUIU 3B’ 130K €KCIIpe-
cii RANK-L peuenropis, mojekynun TGF-f Ta akrtusanii
OCTEOKJIACTIB i, SIK HACJiIOK, peMOJIEeIIOBAaHHS Ta Pe30p0-
11i10 KiCTKOBOI TKAaHWHMU, JeTpafallilo XpsIiiB Ta OLTKOBUX
CTPYKTYp, 1110 MOXe OyTH MaTtodizionoriyHuM YMHHUKOM
po3Butky OA [26].

Ak came SYSADOA MoXyTh BIUIMBATH Ha CTPYKTYpHi
Ta (PyHKIIIOHATIbHI MMapaMeTpu cyrjioba, 11e He MOBHICTIO
Bu3HaueHO. HalibisbInl BUBYEHI MeXaHi3MU [Iii 3a YMOBU
OA XC, coneii A, I'K Ta pizHoo Mipoio ditompemnapa-
TiB. BBaxkaeTncs, mo ['A Moxe BimirpaBaTu BaXKJIMBY POJIb
y peryaioBaHHiI aHA0OIIYHUX TPOLIECIB XpsIla, a TAKOX Y
CHHTE3i CMHOBiaJIbHOI piguHu. KpiM Toro, BiH Moxe Ipu-
THiYyBaTU Ta CIIOBiIbHIOBaTU JOereHepaTHBHi 1 KaTabo-
nivHi npouecu nipu OA 3aBASIKM CBOIM NTPOTU3ANaIbHUM i
HAaBiTh aHTUOKCUIAHTHUM BJIACTUBOCTAM. [A MOXe BIUIM-
BaTU Ha OMOCEPEIKOBaHI IIMTOKIHAMMU IILJISIXY PETYJTIOBaH-
HsI 3amajieHHs, JAerpaaailii xpsia Ta iMyHHOI BiAIOBIiIi.
Cxoxe, 1110 BiH Ma€ iIMyHOMOJTYJTIOI0UY aKTUBHICTb, MPU-
THIYYIOUM €KCIIpecilo Ta/abo aKTUBHICTb KaTabOJiYHUX
(epmeHTIB, SIK-OT MeTajomnporeasa Ta arpekaHasa. [A
3HILKY€E a00 perymoe piBeHb iHTepaelkiny-1 (IJI-1) y cu-
HOBiaJIbHIi# PiIMHI Ta MIPUTHIYYE Ail0 KaTaboaidHuX (ep-
MEHTIB y cyrjio0i. Lle 3MeHIIye 3amajeHHs Ta Aerpaaaiito
Xpsiliia, ITOTeHLIHHO CroBiIbHIOWYM mporpecyBaHHs OA.
Kpim itoro aHTukaraboiuyHoi Aii, 0yJ0 MPUITYIIEHO, 110
I'A mae aHaboiYHUI edeKT, in Vvifro CTUMYJIIOIOUN KYJb-
TUBOBaHI XOHAPOUWTHU JIIONIMHU CUHTE3yBaTHU MPOTEOLJTi-
kanu. Hapemri, A moxe misaru, iHnykytoun cuHte3 'K
CHHOBiaJIbHOIO MeMOpaHow0. JloCTiIKeHHsT Ha TBapuHax
TaKOX MiATBEPAUIA aHA0OiYHUIT Ta/ab0 aHTUKATAOOiu-
Huit epext Ay cyrmobax [27].

IMoni6Ho no coseit A, Oyno mpumnyiieHo, MO €K30-
renHe BBeaeHHsI XC ta 'K mie mpu OA gepe3 Tpu OCHOBHI
MeXaHi3MU: aHAOOMIYHUI e(EeKT IUISIXOM CTUMYJIIOBAHHS
CHUHTE3Y MO3aKJITUHHOTO MaTPUKCY Xpsillia, MPUTHIYEHHS
MediaTopiB 3aIlajieHHs Ta iHTiOyBaHHSI IPOTEOJiTMYHUX
depmenriB. locnimkeHHs nokasanu, 1mo XC mpurHiuye
IJI-1B, TakuM YMHOM BiHirpar4d XOHIPOIPOTEKTOPHY
poib. KpiM Toro, BUBYA€THCS BILUIMB LIMX CITOJIYK Ha Cy0-
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XOHJIpaJIbHY KiCTKY HUISIXOM 3HVXKEHHSI pe30pOTUBHOI aK-
tuBHOCTI BIuimBoM Ha RANK-L penenrropu [28, 29].

[esiki riperapaty HaTypajbHOTO TTOXOKEHHSI, 30KpeMa
aBokano/coeBuii HeoMWwibHUIT Komruieke (ASU), onus-
KOBa OJIisl Ta €KCTPAKT 3eJIEHOTO Yalo, TaKOX e(heKTUBHO
MPUTHIYYIOTh CUHOBiaJIbHE 3aITaJIeHHS Ta KaTaOOIiYHy aK-
TUBHICTh B CYIJIOOi, a KPiM TOro, IIKiIJINBI peakilii, Cripu-
YUHEHI OKUCHUM CTPeCOM. 3MEHIIIEHHS 3aMajeHHs Ta aH-
TUOKCUIAHTHA aKTUBHICTb € OCHOBHUMM BJIACTUBOCTSIMU
TaKMX Mpenaparis [24].

3 mpenapariB KoJlareHy HaiOiibllle BUBYABCS MeXa-
Hi3M Jii Ha cymio6u konareny Il tuny. Y nesakux axepe-
Jlax BBaXKa€eThCsl, 110 HeleHaTypoBaHUil kosareH II tumy
MpU TIEpOPaAIbHOMY 3aCTOCYBaHHiI TPOHMKAE 3 TIOPOXK-
HUHM KUILIEYHUKA B TICEPOBI OJISIIKK Ta CIPUSIE YTBO-
PEHHIO CIeliali3oBaHuX peryasaTopHux T-niMbouuTiB
(T-perynsaTopu), SKi 3maTHI MPOAYKYBAaTH IIPOTU3AIIATIbHI
LUTOKiHU, IK-0T iHTepneiikin-10 (1J1-10), intepneiikin-4
(IJ1-4) Ta Tpanchopmyrounii pakrop pocty § (TGF-). Li
LIUTOKIHM MOTEHIIHO 3JaTHi IMIPOHUKATH Y CUHOBIaJIbHY
pinuHY cyrjo0a yepe3 KpOBOHOCHY CUCTEMY CMHOBiaJIbHOI
000JIOHKM Ta CYOXOHIIpaJbHOI KiCTKU I MPUTHiYyBaTU Ka-
TabosiuHi npouecu [30, 31].

Kniniyxi 0okasu egpekmusHocmi okpemux SYSADOA
BinpuricTs KITiHIYHUX TOCTIIKeHb 010 e(PeKTUBHOCTI
SYSADOA Gyno npoBeaeHo 3 BUBYeHHsIM TipernapatiB XC
Ta coneit ['A okpemo uu B kombOiHailii. Haiibinbiie yBaru
IPUAUISIETBCS HoCTimkeHHIM edekTuBHOCTI XC Ta comeit
TA ik cuMNITOMaTUYHUX 3aCO0iB TSI 3MEHILIEHHS 00JIIO B
cyriaobax Ta IOJIMIIeHHsS MOOiLIbHOCTI. TakoX 11i mperma-
paTu OOCTiIXKYyBaIUCh SIK 3aCO0M, 110 MOXYTh 3MiHIOBAaTU
nepeoir OA Ta i1oro rporpecyBaHHSI LIIJISIXOM ITOJIITIIIEHHS
MopoutoriuHoro crany cyriioba (DMOAD).
CumnromaTuyHa edektuBHicTh XC Oya MpoaeMoH-
CTpOBaHa B KOKpaHiBCbKOMY orJisiii 2015 poky, 110 BKJIIO-
yaB 43 pocmimkeHHst Ta 9110 mauieHTiB, sIKi NpuitMain
XC. Binburicts a0oCHiIKeHb y 1IbOMY OIS OLIIHIOBAJIN
edeKTUBHICTb TIpernapaTy y XBopux 3 OA KOJIiHHUX CyTJIO-
0iB, X04a TaKOX B OIJISIA Oy/IM BKJIIOUEHI M TOCIiIKEHHS
i3 3a;y4yeHHSIM IanieHTiB 3 OA KUCTel Ta KyJIbIIOBUX Cy-
m1o06iB. bynmo noBeneHo, 1o XC 3MeHIITye 0iib y cyrinobdax
Yy KOPOTKOCTPOKOBIll IMepcreKTuBi (MeHIIE HiXX 6 Mics-
11iB) Ta MOJIMIIY€E MOKA3HUKU iHAeKcYy Lequesne [32]. 3a
pesyibrataMu iHioro metaaHantizy (2019 p.) nmponeMoH-
crpoBaHo, 1o XC Mae jierky abo 1momMipHy e(eKTUBHICTb
y 3MeHIIIeHHi 6oJtto, moB’ss3aHoro 3 OA, mpuyomy OibIri
no3u (1200 mr/n) € 6inbil eeKTUBHUMM, HixXK MEHII J0-
3u [33]. LlikaBum € pesyabrar nociimkeHHs J.-P. Pelletier
Ta criBaBT. Lle mociimkeHHsT olHe 3 MepIIUX MTPOBOANUIOCH
y TpUBaIuii TepMiH (24 Mic.) 1Uist OLIHKK MOP(OJOTiYHUX
CTPYKTYPHUX MapaMeTpiB KOJIHHUX CYIJIOOiB Ha TiAcCTaBi
MPT-ngiarHocTuku, ImpogeMoHCTpyBaio nepeBary XC Hax
LIEJIEKOKCMOOM Y 3MEHIIEHHI TPUBAJIOTO MPOTPeCcyBaHHS
BTpaTtu 00’emy xpsia npu OA KojiHHoro cyrioba. Kpim
TOro, oouaBa Mpemnapaty 0yJau BU3HAHI e(heKTUBHUMU IS
3MeHILEeHHsI cUMITOMiB OA TpPOTIroM ychoro 24-micstu-
HOTO IOCTiIKEHHST 6e3 mepeBaru OJHOro Haj iHimM [34].
Hocnimkennsi CONCEPT takox moKa3zajio Kpallli pe3yJib-

tati npuitomy XC MOpPiBHSHO 3 T1ale0o0 Ta 1eJIeKOKCH-
00oM B OLIHII (QYHKIIII KOJIHHOTO cymioba 3a iHIeKCOM
Lequesne Ta 60110 3a Bi3yaJIbHOIO aHAJIOTOBOIO ILIKAJIOIO
(BAIL) y nikyBanHi OA koJtiHHOTO cyrjiooa [35]. M. Morita
Ta CITiBaBT. IMopiBHsIU pi3Hi 1031 XC y mamieHTiB 3 OA Ko-
JIIHHOTO cyrjioba 2—3-ro cTymneHs 3a mKaioo Kenrpena —
Jloypenca ta 6omboBUM cuHIpoMoM. [lamieHT oTpumy-
Baau XC 260 mr/n (Hu3bKa mo3a) ado 1560 mr/m (Bucoka
noza). Ipyna, 5Ky JikyBaiu BHcOKow mo3oi XC, mana
Kpallli pe3yJbTaTd LIOA0 3MEHIIeHHs 00110, 0CO0JIMBO B
0ci0 i3 BUIIMM BUXiTHUM piBHEM 3a 1ukajiaoro KeiarpeHa —
Jloypenca [36, 37].

3 iHIIOro GOKY, MPOBOIWIMCH KIIiHIYHI HOCIiIKEHHS
mono BUBYeHHS edekTuBHOCTI XC sik DMOAD. 3a pe-
3yJbTaTaMH PaHIOMIi30BaHMX KJIIHIYHUX JOCITIIKEHDb OYI0
MPOJIEMOHCTPOBAHO 3MEHIIIeHHs BTpaTH 00’eMy Xpsiia
yepe3 6 MicsLiB JIIKyBaHHS i CyOXOHAPAIbHOI KiCTKOBOI
Macu depe3 12 micsaiiB y xBopux 3 OA KOJIIHHUX CYIJIO0iB
[38]. Y GaraTrolieHTpOBOMY MOCIiIXKEHHI, OITy0JiKOBaHOMY
B 2016 poiii, 6ys1o mpogemMoHcTpoBaHo nepesary XC mopis-
HSTHO 3 1IeJIEKOKCHMOOM Y 3MEHILIEHHi BTpaTh 00’ €My Xpsiilia
npu OA KoJliHHOTO cyrio6a 3a pe3yiasratamu MPT [34]. Lli
pe3yJabTaTy BiAIIOBiIAalOTh ABOM paHille OmyOJiKOBaHUM
MeTaaHaizaM, 3a pesyasraTamu IKux XC Ma€e HeBEJIUKUIA,
ajie J0Ka30BO 3HAUYIIUI 3aXUCHUM ePeKT 11010 3BYKEH-
HsI CymI000BOI IIUIMHKM Yepe3 ABa pokKu mpuiiomy [39].
Taxkox NpoOBOAMJIMCH AOCIIIKEHHSI 11010 BUBYEHHS Oio-
soriunux edektiB XC in vitro Ta Ha TBapuHax. C. Bassleer
Ta CIIBaBT. IpoaeMoHCTpyBanu, 1o XC IpoTumie He-
ratuBHoMy edexty IJI-1P nursixom 30iTbIIeHHS CUHTE3Y
KOMTIOHEHTIB €KCTPaLeTIOJIPHOTO MAaTPUKCY, SIK-OT TIPO-
TeornikaH i konareH tumy II. XC Takox MoOxe MaTHh aH-
TUKATa0OMiIYHUI edeKT, 0OMEeXYIOUud CUHTE3/aKTUBHICTh
MeTaJIonpoTeas, sKi BiMOBiIaOTh 3a Aerpaaallilo KOMIIO-
HeHTiB [IKM [40]. C. Bassleer Ta criBaBT. KyJbTUBYBaJIU
XOHAPOLUTHU B cepemoBuini 3 [JI-1f, 1o 3mMeHIIyBaso Ha-
KornuyeHHs1 KomroHeHTiB [TKM i 30ijblyBaio BHYTpillI-
HBOKJIITUHHI MeTaynonpoteasu-1, -3 i -13. XC BimHOBUB
ekcripecito uux mojiekyn [TKM [41].

HocnimxeHnHst epekruBHocTi coyieir [A Takox BUSIBU-
JIV TIO3UTHUBHUI BIIMB MOTO TpernapariB Ha BUPaKeHiCTh
CUMIITOMIB Ta CTPYKTYPHi 3MiHM B cyrjo0ax. 3a pe3yib-
TaTaMyd MeTaaHaji3y, 110 BKJIIOYaB 15 mociimkeHb epex-
TUBHOCTI I'A, BUSIBIeHO 3MeHIIEHHS 00Jli, CKYTOCTi B Cy-
[J100ax i MOJIMILeHHSI MOOLUTLHOCTI MOPiBHSHO 3 ILIale0o0.
CrpyKTypHi edekTu niepopaibHoro I'A mpu OA KoJIiHHOTO
cyr1o0a OLiHIOBAJIM B MOABIHHUX CIIMUX PAaHIOMi30BaHUX
KOHTPOJIbOBAHUX MOCIIiKEHHSIX, SIKi TPUBAJIN IIIOHAHMEH -
e 1 pik i OIiHIOBaIM 3a PEHTIEHOJOTIYHUMU KPUTEPisi-
MM TIPOTPEeCyBaHHS IIIMPUHU CYTII000BOI HIIIMHU 3 YaCOM.
I'A cynbdar BusiBUBCS Oiblll eEeKTUBHUM, HiX I1a1e0o,
Yy 3HUKEHHI HMIBUAKOCTI 3BY>KEHHS CYTJIOOOBOI MIUIMHU Y
mauieHTiB 3 OA KOJIIHHOTO CyTj100a, YIOBUIBHIOIOUN H1OT0
nporpecyBaHHs Ha 54 % [42—44].

Huszka xImiHIYHMX OOCHIMKeHb TaKOX IIPUCBSIYECHA
e(eKTUBHOCTI KOMOiHallii XOHAPOITUHY i A B KOMILIEK-
ci nikyBaHHs OA IOpIiBHSIHO 3 MOHOIIpenapaTaMy Ta iH-
IIUMHU OMIissMu JTikyBaHHS. Tak, y 2006 poiti 6yau onpu-
JoHeHi pesynbratu gociuimkeHHs: GAIT (Glucosamine,
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Chondroitin Arthritis Intervention Trial). lle He3anexHe
JMOCIIIKEHHST TIPOBOIMIIOCH Y 16 peBMATONOTIYHMUX IIEH-
tpax CILA i3 3amydyennsam 1583 mamieHtiB 3 OA KoriH-
Hux cyrio6iB. [lopiBHIOBaJM 5 OMiii JiKyBaHHS: Tijale-
00, nenekokcud, XC, T'A rimpoxnopun; XC y KkoMOiHaIIil
3 I'A rigpoxyiopumoM. AHaTi3yBaayd MOKa3HUKU OOJILOBUX
i YHKIiOHAIBHUX iHAEKCIB, ONMUTYBaIbHUKIB WOMAC,
BAIIl ta Lequesne Tomo. JloBeneHo, 1o koMOiHalrist TA
rimpoxsnopuay Ta XC (1500 ta 1200 Mr/a BianoBinHO) Haii-
Oinbll eheKTUBHA IOPIBHSHO 3 yciMa iHIIMMU OILiSIMU
JIIKyBaHHSI — 3MEHIIyBaja Oib yepe3 24 TUXXHI TTpuiiomy
B Tpymi MauieHTiB 3 BupaxeHum o6osem (301—400 mMm 3a
mkanoro WOMAC) [45]. 3a pe3yabraramu 6araToleHTpO-
BOTO TIOJIBIiTHOTO CJIIIOTO PaHIO0Mi30BaHOTO JAOCIiIKEHHS
MOVES (Multicentric Osteoarthritis interVEntion Study with
SYSADOA), nepopanbHuii npuitom Komo6iHauii ['A rinpo-
xmopuny i XC (1500 ta 1200 Mr/x BiAmoBimHO) TPOTATOM 6
MiCSIIiB Ha eTari 3aKiHYeHHSI JIIKyBaHHSI MaB MOPiBHSIHHY
e(eKTUBHICTh 3 aHAJIOTIYHUM 3a TPUBAJIICTIO KypCOM LieJie-
kokcu0y (200 mr/m). EdbekT nmonsaras y 3MeHIIIeHHi 00JTio,
CKYTOCTi B cyriobax, ¢pyHKIIiOHAJIbHUX OOMeXeHb Ta Ha-
OpsIKY CYIJ100iB Y Malli€HTIB 3 O0JbOBUM CUHIPOMOM IIpU
OA KOJIIHHOTO Ccyrj100a 3i CipusATIMBUM TpodineM Ge3rme-
Ku [46].

PerenbHoMy BuBYeHHIO SYSADOA-epexkTy KOMOiHaA-
mii coneit [A, XC ta nenexokcuOy MOpiBHSIHO 3 ITUIane6o
OyJ10 TIpUCBSIYeHO onpumogHeHuii y 2015 pomi meraaHa-
i3 C. Zeng Ta cniBaBT. [IpoananizoBaHo pesyiabratu 54
JMOCITiIKeHb 3a yyacTio 16 427 mauieHTiB 3 OA KOJIIHHOTO
cyrinoba. Bctanosneno, 1o comi A, XC, ix kom0OiHalis Ta
LIEJIEKOKCUO MaJIi CTATUCTUIHO 3HAUYIILY TiepeBary repen
iane6o y 3MeHIeHHi 6oto. [IpoTe nuilie KomoOiHalisI co-
neit TA i XC copusiia He Jdille 3MeHIIeHHIo 00110, aje i
CTaTUCTUYHO 3HAYYIIOMY IOJIMIIEHHIO (DYHKIIIOHAIbHO-
ro cTaHy cyryio6is [47].

Yumano 3ycwib OylO TOKJIAAEHO i Ha BUBYEHHS
DMOAD-edpexty kombinawii A ta XC. Tak, 3a gaHuMu
nociimkeHHs M. Fransen Ta criBaBT. 3a yyacTio 605 marii-
€HTIB, IBOpiYHUI TIpuiiom komOiHalil [A cynbdaty i XC
BIpOTiTHO TaJbMyBaB 3MEHIIIEHHSI BUCOTHU CYTJIOOOBOT IIli-
JHY 11py OA KOJIIHHMX CYTJI00iB Ha BiIMiHy Big MOHOIIpe-
napatiB A cynbdary, XC a6o miame6o [48]. J.P. Raynauld
Ta CIiBaBT. BUBYAJIM JOBTOTPUBaJIKi (6 POKiB) BITJIUB IPH-
omy KombiHauii I'A cyabdary i XC Ha 00’eM Xxpsiiia Ipu
OA koniHHOrO cyrio6a. 3apeecTpoBaHe CTaTUCTUYHO 3Ha-
yynie (Ha BiAMiHY BiI Ipyn MOPiBHSIHHSI) CIOBiJIbBHEHHSI
BTpaTU 00’€My XpPSIIOBOI TKAaHWHU, TMEPEBAXKHO y JaTe-
paJbHUX BiJIiIaX KOJIiHHOTO CYIJIo0a y TpyIli 3 TPUBAJICTIO
JIiKyBaHHS > 2 poku [49]. 3axucHuit epekT y IpyIli 3 TpuBa-
JIICTIO JTIKYBaHHST 6 poKiB OyB 111e BimuyTHimum [50]. Y 2022
poii Z. Meng Ta criBaBT. ONPMJIIONHUIA MeTaaHai3 § BU-
COKOSIKICHUX PaHIOMi30BaHUX KJIIHIYHUX JOCIIIKEeHb 3a
yuactio 3793 nauieHTiB 3 OA KOJIIHHUX CYTJI00iB 3 METOIO
MHOpiBHSIHHS eeKTUBHOCTI KoMOiHalii A cynsdaty 3 XC
Ta iHIIMMU OTILIiSIMU JIIKyBaHHSI (MOHOIIpEIapaTy XOHIPO-
ituny ta I'A, HI13I1, miaue6o). [pyna komo6iHarii I'A cyab-
daty i XC (n = 1067) nmoxasaya CTAaTUCTUYHO 3HAYYIITY ITe-
peBary cuMnToMaTudHoro edekrty (3a mkanowo WOMAC)
MOPiBHSHO 3 TUIalebo Ta CTATUCTUYHO 3HAUYIIly TepeBary

MOPIBHSIHO 3 TJ1ale0o0 1100 BIUIMBY Ha TEMIT 3BYKEHHS
cyr1060Boi miiMHU. CUMITOMATUYHUM edeKT KomOiHa-
mii A tTa XC 3a mxkanoro WOMAC takox OyB CTaTUCTUY-
HO 3HaAYyIle BUILIUMI, HiZK Y MOHOTIpETapaTiB XOHAPOITHHY.
3HebomoBaIbHa e(DEeKTUBHICTh TPUBAJIOTO IIPUIIOMY KOM-
oinamuii I'A Ta XC € opiBHSIHHOIO 3 TaKOIO Y IIEJIEKOKCHUOY
IIPU TTOCTYIIOBOMY PO3BUTKY edeKTy [51].

Ha croromHi ony061ikoBaHO AeKiabKa KJIiHIYHMX JOCIi-
JIKEHb 111010 BAKOPUCTAHHS KOJIAreHY Y BUIJISI XapuoBOi1
JI00aBKU MPU 3aXBOPIOBAHHSIX CYII00iB. BiablIiCTh 10CITi-
JKEHb OLIIHIOBAJIM TeparieBTUYHUI MOTEHIial HaTypalb-
Horo KojareHy tuny Il a6o rigpoJizoBaHOro KoyiareHy y
naitieHTiB 3 OA KOJIIHHMX CyTJ100iB, a TAKOX JOCIiI>KEHHS
IIPOBOIWJIMCH Ha 3I0POBHUX BoJIOHTepax [52, 53]. 3araiom
TOCHTIIKEHHST TTOKa3aJId MMO3UTHUBHI pe3yabTaTy II0I0 MO0~
JIETIIEHHS 0OJTI0 Ta ToJinIIeHHsT PyHKIIii cyrio06iB, xoua
Tpeba BiIMITUTHU BeIWYE3Hi BIIMIHHOCTI B IU3aliHi Ta Me-
TOHOJIOTII MOCIHIIKeHb. 3a pe3yabraTaMyd CUCTEeMaTUIHO-
ro OIJsImy 8 HOCTIMKEeHb II0I0 €(EeKTUBHOCTI KOJareHy
B JiKyBaHHi OA KOJIiHHUX CyIJ100iB 3p00JieHO BUCHOBOK,
1110 HEAOCTAaTHbO 10Ka3iB, 11100 peKOMEHIyBaT BUKOPUC-
TaHHS LMX TpernapaTiB y 1moaeHHii npaktuii. [ToTpioHi
JI0JaTKOBI He3aJIeXXHi BUCOKOSIKICHI OOCJiIKEHHS, 11100
MiATBEPAUTH TepareBTUYHI e€(EeKTU MOXiTHUX KOJareHy y
namieHTiB 3 OA [54].

KniHiyHi 0oka3u 6e3neyHocmi ma numaHHA skocmi
okpemux SYSADOA

XC 3a3Buyaii OTpUMYIOTh 3 OMYAUYOrO, CBUHSYOTO, Ky-
psSIIOTO Ta PUO’STIOTO XpsIia IUISIXOM €KCTpaKIlii Ta O4r-
meHHs. BBaxaeTncs, 110 pi3Hi mxepena XC MaOTh pi3HUN
ckian i epekTuBHICTD [55]. HocaimkenHs 2013 poky moka-
3aj10, 1o XC BeIuKoi poraroi xynoou O0yB Halie(heKTUBHi-
LIMM y IPUTHIYEHHI aKTUBHOCTI OCTEOKJIACTIB, Toi sIK XC
pubH Ta CBUHEN OyB MeHII epeKTUBHUM [56]. Bymo Takox
BUSIBJIEHO, 1110 6udaunii XC npurHiuye BupooseHHs 1J1-6
i mpocraranauny E,, i edpextn Oyan GinblinMu y 3paskax
BUIIIOI SIKOCTi (CTYIMiHb ouMineHHs 99,9 %), Tomi K iHIIi
Jkepesia Oyiau meHin eektuBHUMM [57]. [lani mocmimkeH-
HSI CBiTYaTh PO Te, 110 Pi3Hi 32 TOXOIKEHHSIM Ta CTYIIEHEM
ounteHHs cronyku XC MaroTh pizHy (papMaKOJIOTidHY aK-
TUBHICTb. L1i pe3ynbsraTit IeMOHCTPYIOTh BaXJIMBIiCTh BUOO-
py BucokoskicHux npoaykrtiB XC mia jmikyBanHsa OA. Ha
CbOTO/IHI HEMA€ €MHUX CTAHAAPTIB OYUILIEHHS CUPDOBUHU
XC, mpoliec He CTaHAAPTU30BaHUII, TOMY B KiHIIEBOMY
MPOIYKTi HE MOXHA BUKJTIOUMTU HasIBHICTb OaKkTepiii, Bipy-
ciB a0o0 npioHiB. KpiMm Toro, yepes pi3Hi METOIM eKCTpaKILil
npoayKTu XC MOXYTb TaKOX OyTH 3a0pyIHEHI iHILIUMU pe-
YOBMHAMU, SIKi omHOYacHO eKcTparytoThes 3 XC, sik-ot 'K,
nIepMartaHcybgat, KepaTaHcyIbdat, OUTKM Ta HYyKJIETHOBI
Kuciaotu. Byno BCcTaHOBJIEHO, 110 BOHU MOXYTb NPU3BO-
IIATHA 10 aJiepTivHuX peakiliii. 3apakeHHs iHheKIiHHUMI
areHTaMu TaKOoX € MOXJIMBUM [IKEPEJIOM CEPHO3HUX TI0-
OiuHMX e(heKTiB, SIK-OT Iepeaada MPioHiB i MOXKIMBUI PO3-
BUTOK xBopoOu Kpeittudensaa — Axoba [58].

VY €Bpomni € BUCOKOOUMILIEHI (hapMalleBTUYHI Iperna-
patu XC, sgKi BBaxKalOThCs JTiKaMM i BiIIyCKalOThCSI 3a pe-
LIENTOM, OJHAaK y Garatbox KpaiHax, Hampukian y CILA,
XC poctynHi Juiie sIK XxapuyoBi no0aBku. J1lod6aBku XC
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BiIPI3HSIIOTHCS 32 TTOXOMKEHHSIM, BMicToM XC, cTyneHeM
OYMIIEHHSI, 3a0pyIHIOBaYaMH1 Ta METOIaMU BUPOOHUIITBA.
Jo6asku XC He minjsraoTh CyBOpiii HOpMATUBHIl MpaK-
TULIi, SIKA TapaHTYE SIKICTh i YMCTOTY MPOMYKTIB, a AEsIKi
TMOCITIIKEHHST HAaBiTh TIPOJIEMOHCTPYBAJIH, 110 OaraTo 3 HUX
HE BiIIOBIZAIOTh CKJIaMy, 3a3HaY€HOMY Ha €TUKeTIi. bijb-
11Ie TOro, HaBiTh cepen (papMmaleBTUYHUX mpernapatiB XC
iX CKJaa He 3aBXOU BinmoBimae omucy BUpoOHuKa. OnHe
JOCITiIKEHHS TIOKa3aJ10, 110 3 16 3pa3KiB mpemnapary JIMiie
5 mictunum oHan 90 % XC, toai sk 11 MicTUIM MeHIIe Hix
15 % XC, npuyomy mpemnapar OyB 3a0pyIHEHU MaJIBTO-
JaekcTpuHoM [59, 60].

HesBaxatoun Ha 1ie, HelIaBHiil MeTaaHasi3 HagaB Ie-
peKoHIMBI moKasu Ge3nevyHocTi mpenapaTiB XC. [Hmmit
orJisil, y KoMy aHajizyBaiu Oe3neky XC, BUSIBUB, 11O
YacToTa MoOiYHMX e(eKTiB HU3bKa Ta ITOHi0Ha J0 Iuiale-
60, TIPUIOMY HAUTIOIIMPEHIIIMMHU CUMIITOMaMHU € CKapru
3 6oky LIKT [61].

JocaimxeHHs1 6e3reuHocTi coneil A BUSBMIN, 1O 111
mperapaTv He MaloTh TOKa30BOI Pi3HUIII B YACTOTi MOOiu-
HUX e(eKTiB MOPiBHIHO 3 IUiale0o0. binblicTh modiuHMX
eheKTiB Oy/Iu 3 00KY ILIYHKOBO-KUIIIKOBOIO TPaKTy (Oib
Yy KMBOTI, miapes Ta aucrerncis). He Oyio 3apeectpoBaHo
KOJTHUX CepHO3HUX MOOIUYHUX e(hEeKTiB MPOTAroM Mepiomy
3—4 MicsiB, BUXOASAYM 3 TPUBAJIOCTI OLIBIIOCTI IOCHTi-
JIKeHb. 3 iHIIIOTO OOKY, B iHIIIOMY JOCJIi/IKEHHI, sSIKe TpUBa-
JIo 2—3 poKu, 3 BUKOPUCTAHHSIM coJieit [A, Takox He OyJsio
cepio3HMX MoOIYHMX eekTiB [61].

Comni I'A He MalOTh CepHO3HUX JIIKAPCHKUX B3aEMOJIIN.
OpnHak, 3rimHO 3 KiIbKOMa JOCTiIKeHHSIMI, BUKOPUCTAH -
Ha Bapdapuny Ta IA pa3zoM MoXe ITOCWINTUA aHTUKOATy-
JITHTHY [Ii10, XO4ya HeOOXiIHi J0JAaTKOBi JOCHimKeHHs. IH-
111a TinmoTe3a MpuIryckKaia, 1o ['A 3HMXKyBaB e(PEeKTUBHICTh
JIiKiB Bin miaGeTy. AKIo mami€eHTU B JaHMIK 4ac 3aCTOCO-
BYIOTb JIiKM BiJ LIyKpoBOTo aiabety abo BapdapuH, BOHU
TMOBUHHI MOBIIOMUTH MPO L€ JIiKaps y pa3i BAHUKHEHHS
YCKJIaAHEHb JIiKapCchKo1 B3aeMoii [61].

Takum yuHOM, Ha cbOTOHI poiib SYSADOA B niKyBaHHi
OA 3a icHy04010 iH(pOpMaIIi€I0 OCTAaTOYHO HEe BU3HAYECHA.
XC i coni A € omHMMY 3 HAKOLIBIIT BUBYEHUX TA IIIUPOKO
BUKOPUCTOBYBAHUX CUMIITOMATMYHMX TMperapaTiB CIio-
BimbHeHoI mii ipu OA. 3a TaHMMU aBTOPUTETHUX peBMAaTO-
JIOTIYHMX OpraHizaliii, 3okpema European League Against
Rheumatism (EULAR) Ta American College of Rheumatology/
Arthritis Foundation (ACR/AF), npenapar XC cxBajeHUI
SIK OINL[iOHAJIbHA PEeKOMEeHAallisl i CMMOTOMaTUYHUM 3a-
¢i6 (SYSADOA) nnst noserieHHs: cuMIitoMiB OA KHCTEIA.
[IpoTe Ha ChOTOMHI B pEKOMEHAALIISIX BiICYTHI 3raikv IIpo
XC, I'A ta inmi SYSADOA sik 3acoou DMOAD yepes nedi-
LIUT MEPEKOHJINBUX TOCTIIKEHD |5, 6].

Sx omucano Buie, coji A tTa XC MaloTh MO3UTUBHI
OiosnoriuHi ehekTH Ha Cyrjo0OBi TKAHWMHU, BKJIIOUHO 3i
CTUMYJIALIIEI0 CUHTE3Y IIPOTEOTIiKaHiB, KOJareHy TUITY 2
i 'K Ta inrioyBanasam IL-1f i Metanonporeas. CTumMyJio-
J0YM CUHTE3 BaXKJIMBUX KOMITOHEHTIB 3I0pPOBOTO XpSIIia Ta
00MeXXyUr aKTUBHICTh MeiaTOPiB 3amajJeHHs i mepeaa-
yy curHajiiB, XC Moxke BiirpaBaTu poJib y 3aXMCTi 310pO-
BOTO Xpsilla Bif gereHepaltii. [lpotuszananbHi B1aCTUBOCTI
XC Bce 111e MPOAOBXYIOTb JOCHIIXKYBATUCS, 1 PE3YJIBTATU

HOBIIIMX JAOCHIIKEHb 3 1IbOTO MUTAHHS BUSIBUIUCS T10-
3UTUBHUMMU. [HTiIOyBaHHSI 3amajieHHsI MOXe 3a0e3reuu-
TH HOBi eeKTUBHI MeToau Juist JikyBaHHSI OA HIISIXOM
TMOJIIMIIEHHSI CUMIITOMIB Ta YIOBUIbHEHHSI TIOIIKOJIXKEH -
Hs cyrno0iB. HoBiTHI mociimkeHHSI TeMOHCTPYIOTh, IO
XC MoXe MaTu aHTMAHTiIOTeHHi BJIACTMBOCTI, MOXKJIMBO,
LUISIXOM 3BOPOTHOTO iHridyto4oro edekry IL-1p Ha aH-
TuaHrioreHHi ¢axropu. lleil aHTMaHTrioreHHUIl epeKT
MOXe OyTH BaXJIMBUM JUJISI 3aMIO0IraHHS MOIIKOIKEHHIO
cyrino6iB. OmHak 1ist IepeBipKU LIbOTO eeKTy HEOOXiTIHO
Oinbiue nocaimkeHb. XC TaKoX MOKa3aB aHTUOKCUJAHTHI
BJIACTMBOCTI — 1I€ MOX€ 3MEHIIMTHU TOIIKOIKEHHS CYy-
IJ100iB, CIIPUUYMHEHE OKCUJATUBHUM CTPECOM, 110 MOXE
cripusti OA [62, 63]. Ha okpemy yBary 3aciyroByiOTh
HOBITHI MepcneKTUBHI miaxoau no JikyBaHHsS OA, sIK-OT
monayisatopy WNT curnanis, iHrioitopu dakropa pocty
HEepBiB, (akTopa pocty (PiOpobaacTiB Ta iH., II0 MAIOTh
BractuBocTi DMOAD i moTpeOyIoTh PeTeIbHUX MTOCIHi-
JUKEHD [64, 65].

V KIiHIYHUX AOCHiIXEHHSX OyJ0 IPOJAEeMOHCTPOBA-
Ho, mo XC Ta coui A gitoth sik SYSADOA, 3MeHIIyIoun
CUMMNTOMH OOJIIO Ta MOJIIIIYI0UM (BYHKILIO, i, MOXJIMBO,
9K DMOAD, obMmexyrouun BTpaTy 00’e€My Xpsilia Ta 3BY-
>KeHH$I cyriio6oBoi miiimHu. Ui mpenmapaTtv MOXyTb OyTH
BXJIMBUMM I TIOJITIIIEHHST SIKOCTi JKUTTS TallieHTa,
TMOJIETIIYIOUM TSIXKKI CUMIITOMM 3axBoptoBaHHs. [Ilo cro-
cyerbest DM OAD-edexty npenaparis ['A Ta XC, To nokazu
CyMepewInBi i Bce 1e iCHye moTpeda B MOAaIbIINX JT0CTi-
JKEHHSIX. AJie [Tl TTOMaIbIInX AOCTiIKEeHb e(heKTUBHOCTI
BaXKJIMBOIO € SIKiCTh MPOAYKTY, OCKUJIBKM pi3Hi IKepesa Ta
METO/IM OUMIIEHHSI MOXYTb BIIMBATH Ha (papMaKoJIOTiuHy
aKTUBHICTh TpenapaTy. Bubip BHCOKOsSIKiCHMX (hapMako-
JIOTIYHMX MPOAYKTIiB HEOOXiAHUI MPY BUBYEHHI iX BILIUBY
Ha OA, OCKiJIbKM BOHHU ITOKA3YIOTh OLIbII MOCTiIOBHI Te-
paneBTUYHI eeKTH MOPIBHSIHO 3 XapUOBUMHU 100ABKaAMU.
Taxkox He BMU3HAY€Hi ONTUMAaJbHI JO3U Ta TEPMiHM JIiKY-
BaHHSI XOHAPOIIPOTEKTOPaMHU, 1110 BIJIMBAE HA OTpUMaHi
pe3yJibTaTH.

BucHoBkn

Ponbs SYSADOA y nikyBaHHi OA 0OCTaTOYHO HE BU-
3Ha4YeHa, a JOCIIMKEHHS IIOO0 IXHBOI €(PEKTUBHOCTI K
SYSADOA ta DMOAD y nikyBanHi OA Bce 1lIe¢ TPUBAIOTh.
3 iHImoro OOKy, BUBYEHHSI 1 MIpaKTUYHE 3aCTOCYBaHHS
npenapariB 1UX TPyn €, Ha Hally AYMKY, Haa3BUYaiiHO
BaXJIMBUM, OCKIJIbLKM TIpU TpuBajoMmy JikyBaHHi OA 1ie
Ha CbOTOAHI HaiOinpII Oe3nevyHa oM 3 CUMITOMOMO-
MUhiKyIouuM i MOTEHUIHHO CTPYKTYPHO-MOAUDIKYIOUUM
BIUIMBOM.

Pesynbrati 3Ha4HOI KiJIBKOCTi iCHYIOUMX HOCHTIIKEHB
HEeTIOCJIiIOBHI i HaBITh CyNepewInBi, TPUINHOKO YOTO € BU-
KOPUCTaHHSI TIperiapaTiB pi3HOI SIKOCTi, Pi3HOI METOI0JIOT 1
BUPOOHUIITBA, MOCIHIIKEHHS MPOBOIUINCH B OCHOBHOMY
Ha HeBEeJIWKilil KiIbKOCTI IMalliEHTIB, He BU3HAYEHi IO3Y-
BaHHS Ta ONTUMAaJIbHI TEPMiHU JIIKYBaHHSI 1711 OTPUMAaHHS
eeKTy.

IIpenapatu, mo mictars KomboiHaiito XC 3 TA cynb-
¢aToM UM TiZpOXJIOPUAOM, 3TiAHO 3 HASIBHUMM JaHUMMU,
nitoTh SIK SYSADOA, 3MeHIIyI04r CUMITTOMHU OOJIIO Ta MO~
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Jiniyouun GyHKI, i, MOXINBO, IK DMOAD, o6Mexyto-
Y4 BTpATy 00’ €My Xpsiliia Ta 3By>KE€HHSI CyTJ1000BOi IIITUHMU.
Lli npenapatit MOXyTb OYTH BaXJIMBUMM TSI TIOJTITIIIIEHHST
SIKOCTi XKMTTSI TIalliEHTa, 3MEHIIYIOUM HEOOXiTHiCTh, Yyac-
TOTY Ta PU3UKU ycKJagaHeHb BxkuBaHHs HIT3I1.

Ilomanbiii gociimkeHHS MalOTh OYTH CIIpSIMOBaHI Ha
Bukopuctanisa SYSADOA bapmakonoTidHOToO Kiacy, sKi
Oy HaJIEXKHUM YMHOM IIi/IaHi CYBOPUM METOIaM OYH-
IIEHHSI Ta KOHTPOJIO SIKOCTi. | came TakuM mpemnaparam
NoTpiOHO BimgaBaTU IepeBary B MPaKTUYHI MisUTbHOCTI,
KOJIM TPUAHSITO PillIeHHS MPO iX MPU3HAYEHHS.

Konduikr inTepeciB. ABTopu 3asBJISIIOTH TIPO BIICYT-
HiCTb KOHMUIIKTY iHTEpeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBI JaHOI CTATTi.

BHecok aBTopiB. UepHsiBcbkuii B.B. — koHLemist i 11~
3aifH OTJISIY, TIOIIIYK JIITepaTypy, HAITMCAHHS TEKCTY CTaT-
Ti, (DOpMyIIOBaHHS BUCHOBKIB, (piHalbHE pemaryBaHHS
crarti; baiino A.€., Onumyk JI.O. — mounykK JiTepaTypu,
HamucaHHs TekcTy crarti; Timenko B.B. — momnyk Jite-

patypu.
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Critical evaluation of the current role of SYSADOA
in the management of osteoarthritis (literature review)

Abstract. Background. Osteoarthritis is a common chronic dis-
ease characterized by progressive degradation of all joint compo-
nents and inflammation. The priority issue in the management of
OA is searching for drugs that simultaneously relieve symptoms,
modify the course of the disease, and are safe for use. Symptoma-
tic slow-acting drugs (SYSADOA) are of considerable interest due to
their potential to slow cartilage degeneration and potential osteoar-
thritis disease modifying effect. The purpose of the study was to ana-
lyze current literature data on several types of SYSADOA, their bio-
logical role, mechanisms of effect on joints, effectiveness and safetye.
Materials and methods. An analytical review of literature data was
conducted using the analysis of scientific databases PubMed, Web of
Science, Scopus, Google Scholarfor the period 2005—2024, the search
was conducted using the keywords “osteoarthritis”, “SYSADOA”,
“DMOAD”, “effectiveness”, “safety”. Results. Glucosamine salts
(GA) and chondroitin sulfate (CS) are the most studied slow-acting

drugs and have positive biological effects on joint tissues. Prescrip-
tion salts of GA and CS have effect of pain relieve and joint func-
tion improvement as separate agents and also potentiate the effect in
combination. Studies revealed limiting of cartilage volume loss and
joint space narrowing — a potential DMOAD effect of these drugs.
GA salts and CS drugs are safe, as they have no difference in the fre-
quency of side effects compared to placebo. The quality of drugs
largely depends on the type of raw materials and technological pro-
duction process, which are not standardized now. Conclusions. The
role of SYSADOA in the treatment of OA has not been definitively de-
termined, and studies on the effectiveness of drugs such as SY.S4D0A
and the study of their DMOAD effect are still ongoing. Further stu-
dies should focus on the use of pharmacological class SYSADOA that
have been properly purified and quality strictly supervised.
Keywords: osteoarthritis; SYSADOA; DMOAD; effectiveness;
safety; quality; review
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