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MOLECULAR ASPECTS OF THE BONE METASTASTASES
DEVELOPMENT IN PROSTATE CANCER

This review is devoted to the topical issue of modern medicine — the
molecular mechanisms and factors for the development of bone metastases
of malignant tumors, in particular prostate cancer. The recent publication
on the formation and progression of prostate cancer bone metastases were
analyzed in this study.

The expression of some molecular markers in tumor and metastatic
tissue and their role in tumor progression were also analyzed in this study.
A common concept for the development of specific metastases is a seed
and soil theory. According to this concept, circulating cancer cells
recognize some organs as the optimal microenvironment for their
development. However, the molecular mechanisms of this phenomenon
remain unknown.

Molecular and genetic features of the androgen receptors expression in
the tumor and their role in metastatic tissue were summarized and
compared in this study. We also demonstrated the effect of these receptors
on the development of osteoblastic metastases and castration-resistant
prostate cancer. Authors analyzed and summarized data about the role of
p53 protein, Bax and activated caspase 3 in apoptosis, mechanisms of
neoangiogenesis and remodeling of tumor connective tissue with matrix
metalloproteinase 1, the presence of collagen type | and osteonectin in
neoplastic tissues and the role of inflammation in metastasis development.
Functions of heat shock proteins with molecular masses of 70 and 90 kDa
and their role in tumor and metastatic tissue were also analyzed. Thus, the
study complements and summarizes the data on the development of bone
metastases of prostate cancer. The study analyzed the molecular
characteristics of prostate cancer during its metastatic spread.

Keywords: prostate cancer, bone metastases, immunophenotype,
androgen receptors, neoangiogenesis, heat shock proteins, matrix
metalloproteinase 1, inflammation, osteoblastic markers, apoptosis.

Corresponding author: r.moskalenko@med.sumdu.edu.ua

MOJIEKYJISAPHI OCOBJIMBOCTI PO3BUTKY KICTKOBHUX
METACTA3IB PAKY ITIEPEJIMIXYPOBOI 3AJI031

[TpexncraBnena poOoTa NMPUCBSIUCHA AKTYJILHOMY IIUTaHHIO CYy4acHOT
MEIUIMHA — MOJICKYJSIPHUM MeXaHi3MaM Ta ()akTopaM pPO3BUTKY KiCT-
KOBHMX METAcTa3iB 3JIOAKICHUX ITyXJIMH, 30KpeMa paKy HepenMixypoBoi
31034, Y XOJIi JOCHIDKEHHS Oy MpoaHaTi30BaHi MOJIOKEHHS JiTepa-
TYpHHX JPKEpEeT OCTaHHIX POKIB II0/I0 MpomeciB (opMyBaHHS KiCTKOBHX
MeTacTa3iB paKy MepeaMiXypoBoi 3aJI03H Ta eKCIIpecii OKpeMuxX MapKe-

926 e-mail: eumj@med.sumdu.edu.ua
© Cymcokuii nepxxaBHuit yHiBepeutet, 2019
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EUMJ, 2019: 7(2):96-108

piB y 1l TkaHuHI. 30KpemMa OyJI0 BCEOIYHO PO3TIAHYTO KIACHIHY KOHIIE-
nmiro seed and soil, korpa omucye GeHOMEH TPOIHOCTI UPKYIFOIOYHX
METacTaTHYHUX KJIITHH 0 NEBHOTO MIKPOOTOYEHHS Ta BUKJIMKAE PO3BH-
TOK CIIeI(iTHIX 3a JIOKAJi3aIli€f0 METacTa3iB.

bynn y3arambHeHi Ta TOpIBHSAHI
TeHETHYHI OCHOBH BIUIMBY EKCIIPECii aHIPOT€HOBHX PELENTOPIiB HEOoI-
JACTHYHMX KIIITHH Ha PO3BHTOK CaMe OCTEO0OIaCTUYHOIO THITy METacTa-
3iB, NPUYMHU Ta MOJIEKYJIAPHI MEXaHI3MH PO3BUTKY KacTpaliiHo-
PE3UCTEHTHOTO paKy MepeaMiXypoBOi 3aJ03H. ABTOPH PO3MIISTHYJH Ta

MnorjsiAin  Ha MOJICKYJIAPHO-

y3araJbHIIA TEOPSTHYHI 3HAHHS, III0 OMUCYIOTh y9acTh OinkiB p53, Bax
Ta aKTUBOBAHOI KacmasW 3 B alloNTO3i, NPOLECH HEOAHTIOTeHE3y Ta pe-
MOJICTIFOBAHHSI CIIOJTyYHOTKAaHMHHOTO KOMIIOHEHTY IMYXJIHMH 13 3aIydeH-
HSIM MaTPHUKCHOI MeTayonpoTeiHa3u 1, 0cOOIMBOCTI MPHUCYTHOCTI KOJa-
redy | Tumy Ta iHIIOrO OCTEOOJIACTUYHOTO MapKepy OCTCOHEKTHHY B
HEOIUIACTHYHIM TKaHWHI Ta POJIb 3allaJIeHHs Y Mpollecax MeTacTa3yBaH-
Hi. Takox Oyno BHCBITIEHO (yHKLIi OUIKIB TEIUIOBOTO LIOKY i3 MoJe-
KynsipauMu Macamu 70 ta 90 k/la Ta iX pojp y MyXJWHHIN Ta MeTacTa-
TUYHINA TKaHHHI.

TakuM 4MHOM IpOBEJECHE JOCIIJKEHHS NONOBHIOE Ta y3arajlbHIOE
JlaHi, IO CTOCYIOTHCS NPOIECiB PO3BUTKY KICTKOBHX METAacTa3iB paky
MepeaAMiXypoBO1 3a1031. Y XOJIi JOCTIKEHHS 0YyiI0 BceOigHO mpoaHai-
30BaHO MOJIEKYJAPHO-TEHETHYHI OCOONMBOCTI paKy MepeaMiXypoBoi
3aJI03H 32 10T0 METaCTaTHYHOTO MOMINPEHHS.

KoarouoBi ciioBa: pak mepeaMixypoBoi 3a03u, KiCTKOBI MeTacTasH,
iMYHO(EHOTHUII, PELenTOpy OO aHAPOTEHIB, HEOAHTiOreHe3, OUIKK Ten-
JIOBOTO IIOKY, MaTPUKCHA MeTaloNpoTeiHasa 1, 3amaneHHs, ocTeodIac-
TUYHI MapKepH, aronTos.

ABTOp, BianoBizanpHuii 3a aucryBannsi: r.moskalenko@med.sumdu.edu.ua

Beryn

Peculiarities of
metastases

prostate

Prostate cancer (PC), as well as breast cancer, is

characterized by  pronounced
regarding  metastases. It s

approximately 80% of metastases to the organs of
apparatus occur due to these

the locomotor

cancer

It is now believed that such characteristics of
the red bone marrow as high degree of
vascularization, presence of a significant number of
biochemical factors (cell adhesion molecules,
cytokines and chemokines) in conjunction with
physical factors (low pH, hypoxia, high calcium
content in the extracellular matrix) contribute to the
colonization, survival and growth of tumor cells in
bone tissue [5; 6].

bone

osteotropism
known that

pathologies [1], while malignant tumors of other
localizations do not have such tropism [2; 3]. The
first person, who tried to explain this phenomenon,
was the English surgeon Stephen Paget, who
believed that tumor cells are able to "colonize" only
those organs, which have a favorable
microenvironment for neoplastic cells. This theory
is still relevant for tumors that form distant
metastases [4].

In 1928, James Ewing suggested that the
morphological characteristics of blood and
lymphatic vessels have a decisive influence on the
peculiarities of tumor metastasis [4].

© Sumy State University, 2019
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The vast majority of prostate cancer bone
metastases are sclerotic, whereas for other
malignancies (breast cancer, kidney and lung
cancer) metastases are predominantly osteolitic in
nature [7; 8]. Despite the fact that PC bone
metastases may result in osteogenesis, the newly
formed bone tissue has impaired histoarchitectonics
and contributes to the appearance of pathological
fractures [9].

During metastases of neoplastic PC cells to the
bone tissue they first cause bone resorption, which
leads to the release of significant amounts of
biologically active substances and growth factors,
in particular insulinlike growth factor (IGF) 1, and

© CyMCbKuiA fiepXKaBHWiA yHiBepcuTeT, 2019
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stimulates the activity of osteoblasts [10; 11]. It has
also been shown that prostate cancer increases serum
level of endothelin-1, which stimulates the
proliferation  of  osteoblasts and  promotes
osteogenesis [12; 13].

Experimental in vivo studies have shown that
bone mass reduction significantly decreases the
likelihood of PC bone metastases development [14].
There is also indication of the possibility of
activation of osteblasts by cancer cells through bone
morphogenetic protein 1 [15]. There is an
assumption that urokinaselike plasminogen activator,
just like prostate-specific antigen (PSA) produced by
the tumor is capable of activating osteoblast through
hydrolysis of IGF-binding proteins, resulting in
increased levels of free IGF. PSA is also able to
cleave parathyroid hormone bound protein, which is
the promoter of osteoclastogenesis, reducing bone
resorption [16; 17; 18].

It is known that sex hormones influence bone
growth and development [19; 20]. Thus, men with
low androgen levels show bone mass reduction
similar to women in menopausal period [21].

Sclerotic character of PC bone metastases in
comparison with malignant neoplasms of other
localizations also indicates association with
androgens, expression of which can be found in
osteoblasts [22]. They are important in maintaining
the mass of the trabecular bones, and are able to
indirectly  inhibit  osteoclastogenesis  through
inhibition of the expression of nuclear factor kV
activator receptors in osteoblasts [23; 24]. Androgens
are also capable of converting to estrogen with the
activation of its receptors in osteoclasts and
osteoblast precursors. All described mechanisms
cause inhibition of bone resorption and stimulation
of osteoprotegerin synthesis in osteoblasts. Men with
low levels of androgens show a bone mass reduction
similar to women in menopausal period [25].
However, the results of studies, conducted by many
laboratories, differ significantly, not providing a
complete picture of the initiation and progression of
PC bone metastases. That is why the aim of this
study was to analyze the literature data and
characterize the molecular genetic peculiarities of PC
bone metastases development.

Sensitivity to steroid hormones

Androgens are necessary for the normal
development and functioning of unaltered prostate,
as well as the vital activity of PC cells [26]. Their
action is conditioned by the activation of androgen
receptors, which are ligand-dependent transcription
factors. Testosterone, which has the highest
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concentration in blood plasma, is secreted by
Leydig's cells in the testicles and in a small amount
(up to 5-10 %) by the adrenal glands [27; 28; 29]. In
prostate tissue testosterone is converted into
dehydrotestosterone, a steroid hormone, that has
more pronounced effects [30]. When androgens
interact with the corresponding receptors, the
processes of their dimerization and transport from
the cytoplasm to the nucleus are activated. Activation
of various genes, such as KLK2, NKX3-1, STEAP2
and KLK 3, which encodes PSA synthesis, occurs as
a result of binding of receptor dimers to the
corresponding promoter sites of target genes. There

is also possible interaction with numerous
coregulatory proteins, like HOXB13 and FOXAl
[31].

Prostate cancer is a hormone-dependent disease,
so the androgen receptors is the primary molecular
element of the systematic treatment of this disease.
However, patients with advanced 3C have tumor
progression and development of castration-
insensitive prostate neoplasia [32; 33; 34]. That is,
the level of PC sensitivity to androgens is
proportional to the degree of its differentiation.
However, the production of enzymes for the
synthesis of androgens continues in the tissue of
androgen-independent PC, as a result their
concentration in tumor tissue may exceed normal
level [35].

This hormonal resistance is explained by changes
in androgen receptors, including hyperexpression of
proteins that are part of androgen receptors (AGR),
amplification and mutation of AGR genes, as well as
the formation of so-called AGR variants, or isomers
[36]. These isomers are fragments of the AGR-
proteins, not capable of binding to AGR domains.
Although these molecules were found in the
castration-resistent PC, they do not have a significant
effect on the function of the unaltered prostate or in
primary tumors of this gland [37].

However, today the possibility of a combined
effect of androgens and estrogens on the prostate
carcinogenesis processes has been proved. Age-
related involutive changes in the reproductive system
of men lead to impairment of androgens and estrogen
ratio: the level of androgens is reduced with age,
while estrogen level remains constant or even
increases [38]. Activation of estrogen receptors (ER)
o in an unaltered prostate leads to increased
proliferative activity of glandular epithelium and
inflammation. Instead, activation of ERB has
antiproliferative and even carcinosuppressive effect,
and its expression changes dynamically during
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prostate cancer progression [39; 40]. Although the
expression of these receptors to estrogen in the tumor
microenvironement is reduced compared to unaltered
prostate tissue, higher levels of ERa expression were
detected in the stroma of highly differentiated
tumors, compared to low differentiated [41]. R.
Pisolato et al. (2016) established not only the
possibility of formation of new ER isoforms, but also
the variability of their localization, which can
influence the activation of ERK1/2 signal pathway in
the prostate cancer RS-3 cell line [42].

Osteoblastic markers in PC

Osteonectin (OSN) (SPARC, a basal membrane
protein, BM-40) is a calcium-binding matrix protein
with a molecular mass of 32 kDa. [43; 44]. It is a
glycoprotein with a spiral spatial structure, capable
of variable glycosylation depending on tissue-
specific expression [45; 46].

At one time OSN was considered to be the main
marker of biomineralized soft tissues due to its
pronounced concentration in the calcification foci.
However, studies, conducted by J J.D. Termine et al.
(1981) demonstrated a much broader model of its
expression in both mineralized and non-mineralized
tissues [47]. Typically, OSN expression is associated
with the presence of fibrillar collagens, such as type |
collagen. The structure of OSN consists of binding
domains with both collagen and hydroxyapatite [48;
49]. So, collagen-binding domain is localized in the
C-fragment of the OSN molecule, whereas the
hydroxyapatitetropic is located in the N-region. This
creates the conditions for its participation in the
processes of collagen mineralization both during
osteogenesis and biominerogenesis [47]. OSN
functions also include regulation of cell proliferation
and migration, tissue remodeling and angiogenesis
[50; 51].

In addition to osteoid cells, other types of cells,
present in mineralized tissues, including endothelial
cells and fibroblasts, demonstrate the ability to
synthesize OSN [52]. OSN can also be found in
platelets and macrophages in the foci of chronic
injury, as well as in endotheliocytes [53; 54; 55].

Today, the question of OSN participation in the
initiation and progression of prostate cancer is
insufficiently studied, since most of the works are
aimed at studying its action on the bone tissue
elements. In the case of PC, OSN has a
predominantly stimulating effect and causes further
progression of prostate neoplasia [56], thus
increasing the aggressiveness of the tumor and its
metastatic potential. According to Ruela-Arispe M.
L. et al. (1995), this phenomenon is explained by the
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fact that OSN is able to disrupt the morphology of
target cells by reducing the number of focal
intercellular contacts and blocking cell adhesion to
basal membranes or surrounding cells. The study has
revealed the absence of OSN in the tissue of
unaltered prostate and its expression in neoplastic
cells and extracellular matrix in 30% of PC cases
[57].

The studies of N. Burns-Cox et al. (2001) showed
significant changes in the protein content in the
stromal component of the tumor in PC: with the
increase in the PC stage according to Gleeson, the
collagen content (in particular type 1 collagen)
decreases, while in the surrounding unaltered
prostate tissue, this indicator significantly increases
compared to the control. However, there is a
significant intensification of expression of collagen
synthesis markers in the prostatic neoplasia foci [58].

There is also an indication of the OSN ability to
increase the production of matrix metalloproteinases,
which indirectly influences the processes of PC bone
metastases, where its increased expression is also
manifested [59].

The role of matrix metalloproteinase 1 in PC
progression

Matrix metalloproteinase 1 (MMP1) belongs to
zinc-containing endopeptitases with pronounced
collagenase activity [60; 61]. Synthesis of this
enzyme occurs both in neoplastic cells and in tumor
stroma and is associated with tumor progression,
prognosis deterioration, invasion and shortening of
survival time [62]. Its ability to influence epithelial-
mesenchymal transformation of tumor cells and
modulate intercellular interactions also significantly
influences invasive potential of the tumor [63; 64;
65]. It has been demonstrated that inhibition of
MMP1 synthesis by bone morphogenetic protein 6
reduces the likelihood of metastases [66]. The ability
of MMPI to interact with PAR1 and MAPK
determines its role in the processes of cell invasion,
angiogenesis and dissemination [67].

MMP1 along with ADAMTS-1 (EGF-like
growth factor) is considered as a predictor of
osteolysis, which corresponds to the development of
bone metastases [68]. In their studies, Casimiro S. et
al. (2013) revealed a relationship between the
expression of MMP1 and RANK (activator of
NF-xB receptors) via ERK/cFos and JNK/cJun and
MMPI1 promoter activation. Disabling of these
pathways leads to a decrease in the number of
osteoclasts and the intensity of osteolysis. This
indicates that PC cells synthesize MMP1, which

© CyMCbKuiA fiepXKaBHWiA yHiBepcuTeT, 2019



A. M. Piddubnyi, R. A. Moskalenko

stimulates the development of metastatic phenotype
of tumor cells [69; 70].

Heat shock proteins and CP

Heat shock proteins (HSP) are a group of
chaperone proteins that take part in the spatial
organization of the protein and maintain its structure
during stress, preventing their aggregation [71; 72].
At the moment, the most studied are HSPs with a
molecular weight of 70kDa and 86kDa (Hsp70 and
Hsp90, respectively), which play a significant role in
the processes of proliferation, differentiation and
carcinogenesis  [73].  Their participation in
carcinogenesis and influence on immune response
modeling, apoptosis inhibition and development of
resistance to chemotherapeutic agents has led to their
thorough study [74]. Blocking of apoptosis is
achieved by binding of high-molecular HSPs with
caspases and impairment of their activation. This
creates conditions in the tumor tissue for the
accumulation of a pool of cells with hidden
mutations and further tumor progression [75].

The relationship between the expression of HSPs
in epithelial malignant tumors and the deterioration
of prognosis for the patient is also indicated [76]. In
their study, Li Ni et al. (2010) proved the
participation of Hsp90 in the process of
implementation of the effects of androgens in PC
tumor cells through creation of superchaperone
complex FKBP51-Hsp90-p23. This complex binds
with AGR and increases the number of these
molecules in the cytoplasm, stimulating
androgendependent transcription and cell growth,
and reduces Hsp70 concentration [77; 78]. Toshifumi
Kurahashi et al. (2007) disproves relationship of
Hsp70 and Hsp90 and PC progression. Instead, he
thinks that low-molecular-weight HSPs, such as
Hsp27, can be used as a predictor of biochemical
recurrence in patients after radical prostatectomy
[79].

Although HSPs are unable to directly influence
the processes of biomineralization, protein
conglomerates, in which they are present, are able to
indirectly influence the biomineralcreation process in
the human body. Shifa Narula et al. (2017) proved
the presence of Hsp70 as a matrix protein in the
urinary system calculi [80]. There is also indication
of the involvement of this protein and osteopontin in
the processes of crystal structure modeling of the
biominerals, reducing their cytotoxic effect [80; 81].
According to Erman Chen et al. (2015) Hsp70
directly affects the differentiation of mesenchymal
stem cells and is able to stimulate osteogenesis in
them. This effect is implemented through the
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activation of alcaline phosphatase and ERK-
dependent signaling pathway at its extracellular
concentrations exceeding 200 ng/ml [82].

However, Fong-Ngern K. et al. (2016) pointed
out a direct involvement of Hsp90 in the
development of urolithiasis. This protein is expressed
on the apical surface of the tubular epithelium and
promotes the binding of calcium oxalate to epithelial
cells by means of a specific Ca2+-binding domain in
its structure. Moreover, Hsp90 has been detected on
the surface of endocytic vesicles during
internalization of calcium crystals, which indicates
its involvement in this process [83]. This
macromolecule takes direct part in an intracellular
calcium homeostasis. The interaction of a specific
ATP-binding domain in the Hsp90 molecule leads to
a decrease in the amount of intracellular ATP and a
decrease in the passage of Ca®* through protein
kinase C and membrane calcium transport proteins
(4™ isoform). This results in an increase in the
concentration of calcium inside the cell [84].

However, low-molecular HSPs may have the
opposite effect in the bone tissue — dephosphorylated
Hsp27 inhibits osteocalcin, thereby reducing the
intensity of mineralization processes in mature
osteoblasts [85].

Apoptosis and angiogenesis in prostate cancer
tissue

The process of apoptosis activation can be both
internal and external [86]. The external apoptotic
pathway is activated by TNF receptors (Fas,
TRAIL). According to this mechanism, the caspase 8
activates the caspase pathway with the involvement
of caspase 3, 6 and 7, which causes apoptosis [87].
The internal (mitochondrial) pathway is Bcl-2-
dependent and can be initiated by DNA damage,
oxidative stress, dysfunction of growth factors, etc
[88; 89].

Protein p53 is a tumor suppressor due to its
ability to regulate the transcription of proapoptotic
factors and thus initiate cell apoptosis through
multiple pathogenetic pathways, in particular
through the cell cycle termination. This protein can
interact with Bax protein and predetermine increased
permeability of the outer mitochondrial membrane
[90; 91]. However, the presence of mutated R53
protein in the cell leads to dysfunction of the wild
type of this protein. Thus, changes in the expression
of this protein lead to disruption of the cell cycle,
accumulation of neoplastic cell mutations and cancer
progression [92]. It was shown that the deficiency of
functional p53 in tumor cells significantly reduces
the effectiveness of radio- and chemotherapy, and
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consequently worsens the prognosis of the disease
[93].

Activated caspase 3 (Casp3) is one of the key
enzymes, involved in apoptosis. In its inactive state,
this protein has a mass of 32 kDa. However, in case
of its activation by means of aspartate pathway due
to a cascade of biochemical transformations, P12 and
P17 subunits are created, which form the activated
enzyme [94]. Thus, the detection of the activated
form of Casp3 can be used to assess the levels of
apoptosis in tissues [95]. In case of apoptosis
activation via internal pathway (involving proteins
from the bcl-2 family), occurs activation of Casp3
with the involvement of cytochrome C and Apaf-1
with the formation of the complex — apoptosome
[96].

Bax protein (or Bcl-2 associated X-protein) is
related to Bcl-2 associated proteins. Its activation is
accompanied by its conformational changes,
destabilization of the mitochondrial membrane by
the formation of transmembrane pores, release of
cytochrome C to the cytoplasm and activation of
oxidative phosphorylation, as well as impairment of
intracellular calcium homeostasis [97; 98]. That is
why it is considered as a key link of both apoptotic
processes and necrosis [99]. In addition, Bax is able
to indirectly stimulate apoptosis processes by
activating caspase of the 3-dependent apoptotic
pathway [100]. Its proapoptotic activity can also be
mediated due to its ability to inhibit antiapoptotic
genes, such as Bcl-2 and Bcl-XL [101]. Thus, the
Bcl-2/Bax system can become a potential therapeutic
link in the management of malignant tumors by
stimulating the apoptosis of neoplastic cells [102;
103]. It was also reported about the possible
therapeutic effect of Bax expression stimulants in the
treatment of paclitaxel-resistant breast cancer by the
means of binding to Bcl-XL and inhibiting its
antiapoptotic action [104]. However, no studies were
conducted regarding the influence of itraluminary
inclusions on the level of Bax expression in prostate
cancer tissues and its participation in the processes of
metastasis.

Angiogenesis is an important part of tumor
growth and progression. Earlier, an increased
expression of vascular endothelial growth factor
(VEGF) in PC tissue was established [105]. Its role
in the processes of proliferation of endotheliocytes,
vascular growth, initiation of carcinogenesis and
metastases has been established [106; 107; 108].
Combination of these effects is implemented by
means of interaction of several forms of this factor
(VEGF-A, VEGF-B, VEGF-C, VEGF-D, VEGF-E
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and PIGF) with tyrosine kinase receptors (VEGFR-1,
VEGFR-2 and VEGFR-3) [109; 110]. From the
perspective of carcinogenesis and PC metastasis, the
most important is the interaction of VEGF-A-
VEGFR-2. As a result of this interaction, there is a
cascade of intracellular phosphorylation reactions,
which result in cell proliferation, their migration and
survival, as well as pronounced angiogenesis. This is
conditioned by the activation of molecular
mechanisms PI3K, Akt/PBK, NF-kB, p38MAPK,
RAS, MAK and ERK [111]. In vivo studies have
shown that VEGF in bone tissue has auto- and
paracrine action. It participates in chemotaxis,
proliferation and differentiation of osteoblasts,
modulation of osteolytic function of osteclasts [112].
The presence of metastatic PC tissue with high
VEGF-synthesizing function creates an imbalance
between the processes of resorption and formation of
bone tissue with a predominance of the latter, which
is manifested by development of osteoblastic
(osteosclerotic) metastases [113; 114]. Thus,
expression of VEGF by neoplastic tissue creates
optimal conditions for the formation of osteosclerotic
PC metastases, stimulates and supports the growth of
cancer cells, initiates angiogenesis and has a
transforming effect on the tumor tissue itself [111].

The role of inflammation in the development
of bone metastases

The role of inflammation in the development and
progression of prostate cancer due to DNA damage
(genetic and epigenetic modulation), stimulation of
cell proliferation and angiogenesis, cytoskeleton and
extracellular matrix remodeling is proven [115; 116].
However, there is another potential impact of
inflammation on the PC metastasis.

Initiating stage of the process of PC metastasis
is the epithelial-mesenchymal transformation —
morphological transformation of cells due to
reduction of synthesis of cell adhesion molecules
[117]. As a result, tumor cells acquire
characteristics that allow them to migrate from the
focus of the primary tumor and cause their
intravasation [118]. This process requires the
presence of CD68" tissue macrophages. Earlier, it
was found that their increased number corresponds to
the worst PC prognosis [119]. Synthesis of mediators
of inflammation and cytokines, such as TNFa, by
macrophages and  neutrophils  causes  the
development of reactions of NF-xB cascade
mechanisms, which leads to inhibition of E-cadherin
synthesis and increase of metastatic potential of
tumors [120]. NF-«xB nuclear factor is also associated
with the release of IL-6 cytokine [121].
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During inflammation endothelial cells express a
number of cell adhesion molecules, in particular the
P- and E-selectins, intracellular adhesion molecules
A and vascular adhesion molecules 1. These
proteins are ligands of K (C-X-C) (CXCR) 4/6/7
(CXCRA4/6/7) chemokines, avp3 integrin, RANK,
CD44 and annexin 2, expressed by neoplastic cells.
The interaction of these substances allows cancer
cells to bind specifically to endotheliocytes,

Conclusion

Thus, the development of PC bone metastases is
a complex process, which is caused by the
biochemical peculiarities of both tumor cells and
bone tissue microenvironment. The process of
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DEVELOPMENT DEGREE AND THE ROLE OF
ENDOTHELIAL DYSFUNCTION IN THE DEVELOPMENT AND
PROGRESSION OF NON-ALCOHOL FATTY LIVER DISEASE
AND CHRONIC KIDNEY DISEASE IN PATIENTS WITH
OBESITY

Introduction. The increase in the frequency of non-alcoholic fatty
liver disease (NAFLD) on the background of obesity and chronic kidney
disease (CKD) cases in people of working age in Ukraine and in the
world necessitates the research on mechanisms of mutual burden and
finding new factors for the progression pathogenesis of this comorbidity.

The aim of the study. Determine the degree of development and the
role of endothelial dysfunction in the development and progression of
non-alcohol fatty liver disease and chronic kidney disease in patients
with obesity.

Material and methods of research. 354 patients with NAFLD were
examined: 84 of them had NAFLD with obesity stage | (1-st group),
which contained 2 subgroups: 32 patients with NAS and 52 patients with
NASH; 270 patients with NAFLD with comorbid obesity stage Il and
CKD stage I-IIT (2-nd group), including 110 patients with NAS and 160
patients with NASH, who were having inpatient treatment in 2014-2018
at the therapeutic departments 1 and 2, gastroenterology departments of
Chernivtsi Regional Municipal Establishment "Hospital of Emergency
Medical Aid - University Hospital", which is the clinical base of the De-
partment of Internal Medicine, Clinical Pharmacology and Occupational
Diseases. The control group consisted of 90 patients with CKD of stage
I-IIT with normal body mass (3-rd group) and 30 practically healthy per-
sons (PHPs).

Research results. As a result of the study related to the features of
the functional endothelium for the comorbidity of chronic kidney disease
(CKD): chronic pyelonephritis with obesity and non-alcoholic fatty liver
disease (NAFLD) depending on its form and the stage of CKD increased
endothelium dysfunction which occurs as a result of metabolic intoxica-
tion ( hyperlipidemia, postprandial hyperglycemia, increase in the degree
of IP, hyperleptinemia, deficiency of adiponectin, increase of oxidative
and nitrositive ( hyperactivation iNOS ) stress, and reduces the endothe-
lium-dependent vasodilatation of the branchial artery, deficiency and
synthesis of liberation of nitrogen monoxide (endothelium-relaxant fac-
tor) due to the shortage of endothelial NO-synthase.

Conclusions: The established endothelium dysfunction is an essen-
tial pathogenetic factor and inducer of NAFLD and CKD progression on
the background of obesity. Endothelium dysfunction progresses due to
the transformation of nonalcoholic steatosis into steatohepatitis, with
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AKTyaJIbHICTh JIOCII/DKEHHS NpPOOJIEMH TOEJ-
HaHOTO Nepediry XpoHiuHoi xBopoou HIpok (XXH)
i3 HEAJIKOTOJIFHOIO JKHPOBOIO XBOPOOOIO MEHiHKH
(HAXXIT) y xBOpHX Ha OXHPIHHS iCTOTHO 3pOcia
B OCTaHHIHM 9ac y 3B’A3Ky i3 HIOPIYHUM IIiJBHUIICH-
HSIM 3aXBOPIOBAHOCTI Ha KOXKHY ITaTOJIOTIIO 30Kpe-
Ma, YacTOTH JaHOTO BHAY KomopOimHocTi (15—
30 %), 3HaUHUM TIEpEeNiKOM yCKJIaHEHb BHACIIJIOK
ix mporpecysanss [1-8]. IctoTHY poiss y maTorenesi
HAXXII Ta XXH Ha Ti1i 0KHMpiHHSA BiJirpae eHjao-
tenmiansHa aucynkuis (EJ), ska BuHHMKae BHacIi-
CTPYKTYPHO-()yHKIIIOHAJIbHUX

JOK  IOpYIICHHS

BIIACTMBOCTEH €HIOTEINII0, 1 MPU3BOAUTH 10 pO3Ja-
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combining NAFLD with CKD, progressing with CKD stage, degree of
insulin resistance, leptin resistance, intensity of oxidative and nitrositive
stress, lipid distress syndrome.
Keywords: chronic kidney disease, non-alcoholic fatty liver disease,
obesity, endothelial dysfunction.
Corresponding author: antonivalona@ukr.net

CTYIOIHb PO3BUTKY TA POJIb EHJOTEJIAJBHOI
JUC®YHKIII Y BHHUKHEHHI TA TIPOIPECYBAHHI
HEAJIKOI'OJIBHOI KHPOBOi XBOPOBU IIEUIHKU TA
XPOHIYHOI XBOPOBH HUPOK \Y IMALIEHTIB
3 OKUPIHHSAM

VY cTarTi HaBeIEHO TEOPETUYHE y3arajdbHEHHS JOCIiIKESHHS 0CO0IH-
BOCTeH (PyHKIIOHAIBLHOTO E€HJIOTENII0 32 KOMOPOITHOCTI XPOHIYHOT XBO-
pobu Hupok (XXH): xpoHi4HOrO Mi€TOHEPPUTY 3 OXKUPIHHIM Ta Heal-
KOroJipHOT skupoBoi xBopobu nedinku (HACKXII) 3anexHo Bix i Gpop-
Mu Ta Bif ctanii XXH, skuii xapakTepu3yeThCsl HAPOCTAr40i TUCHYHK-
Iii CHIOTENI0, KA BUHHKAE BHACIIJOK BIUIMBY METa0OIIYHOI IHTOKCH-
Karii (TimepuimigeMis, MOCTIpad/iaibHa TiHepriikeMis, 3pOCTaHHS CTY-
nierst [P, rimepnentuHeMis, 1einuT aTHNOHEKTHHY, IIOCHIICHHS OKCHIIa-
TUBHOTO Ta HITpO3UTUBHOTO (Tinepakrusaiisd iNOS) cTpecy, i monsarae y
3HIKEHHI €HAOTEeNii3aIIe)KHOT Ba3oAWIIATAIII] TUIEY0BOI apTepii, nedimm-
Ti cHHTe3y Ta Jibeparlii MOHOOKCHIY HITPOTeHY (C€HIOTEeNiHpeTaKcyro-
4oro (hakropa) BHacHiIoK Aedinuty enporemiansHoi NO-cuHTa3m, icTo-
THOTO 3POCTaHHS MyJy 3JIYyHICHUX €HIIOTENIOLUTIB, SIKi HUPKYJIIOITh Yy
KpoBi. BcranoBneni po3nany nucdyHKIii eHI0TENI0 € ICTOTHUMH 1aTo-
TeHeTHYHUMU YMHHUKAaMU Ta iHaykropamu nporpecyBanus HACKXII
ta XXH Ha Tt oxupinss. JJUCHYHKISA SHAOTENI0 MPOrpecye mpu Tpa-
HcopMmarii HeaJlKOTONBHOTO CTeaTo3y B CTEATOTeNaTHT, i3 NpHEIHaH-
M 10 HAXKXIT XXH, mporpecyroTs i3 3poctanasaMm cranii XXH, cTy-
MeHsT 1HCYIIHOPE3UCTEHTHOCTI, JIENTHHOPE3UCTETHOCTI, IHTEHCHBHOCTI
OKCHJATHBHOTO Ta HITPO3UTHBHOTO CTpeCy, JIMIiJHOTO JHCTpec-
CHHJIPOMY.

KoarouoBi ciioBa: xpoHiuHa XBOpOOa HUPOK, HEAJKOTOJIbHA JKHPOBA
XBOpoOa MeyiHKK, eHAO0Te i aabHa TUCHYHKIIT, O)KUPIHHS. .

ABTOp, BignoBinansHuii 3a ucryBanHs: antonivalona@ukr.net

IB MICIIEBOI peryismii TOHYCy CYIWH YHACIiIOK
nibepamii
¢akxropa — NO. Kpim ¢yHKIii yHIBepCcaIbHOTO Ba-
soqmwisatatropa NO Boyiogie aHTHAarperaHTHUMH,
AHTHAATE3WBHUMH, AHTHIIPONi(epaTHBHUMH Biac-
Oepe
BIJTHOBHMX Hpoliecax. BogHouac, Juisi XBOpHX Ha

MTOPYIICHHS €HJI0TeINPEeakCy040ro

THBOCTSIMH, y4acTb B  OKHCHIOBaJIbHO-
oxupinHs xapaktepHa EJl i3 posutkoM nedinury
NO B KpoBi, III0 € NEPEYMOBOIO PO3BUTKY MiKpO-
Ta MakpoaHnrionariii, XXH: miabernunoi Heppoma-
Til, a QyHKIIOHAIEHUH CTaH €HIOTEJNII0 Ta aKTHUB-
Hicts iINOS, eNOS, engoreniny-1, iX poias y maro-
rere3i nporpecyBanas HAXKXIT ta XXH nHa Tmi
OKUPIHHS HE BUBYAJINCE.
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Merta gociinkenHsi. BctaHoBUTH CTymiHB pO3-
BUTKY Ta POJIb CHIOTETIabHOI AUCOYHKIII y BH-
HUKHEeHHI Ta mporpecyBanHi HAXKXII ta XXH y
TIAITI€HTIB 3 OXKHUPIHHAM.

Marepian ta meroam nociimkenus. OOcre-
xeHo 384 xBopux Ha HAXKXII: 3 sxux 84 xBopux
Ha HAXXII i3 oxwupinnsam | crynens (1 rpyma),
ska mictmia 2 miarpynu: 32 xBopux Ha HACII Ta
52 xBopux Ha HACTI; 270 xBopux Ha HAXKXII i3
KoMopOimarM oxupiHHaM | crymens Ta XXH I-111
cranii (2 rpyma), y Tomy umcai 110 xBopux Ha HA-
CII ta 160 xBopux Ha HACT. I'pymy KOHTpOITIO
cxianmu 90 xBopux Ha XXH I-III craxii i3 HOpMans-
HOIO Macoro Tina (3 rpymna). g Bu3HaueHHS 3aje-
xHocti nepediry HAXKXII Bin dopmu Ta cranii
XHH rpynu xBopux Oynu paHgoMi3oBaHi 3a BiKOM,
CTaTTIO, CTYNEHEM OXHUpiHHs, akTuBHicTIO HACT'.
Cepenniit Bik nauieHTiB ckias (45,8 £ 3,81) pokis.
HasBHicTh aucdyHKIIT €HIOTENI0 OLIHIOBAIU 3a
€HIOTEMN3aIEKHOT  Ba3oqUIIATALIT
wredoBoi aptepii (E3/JA), KUIBKICTIO IUPKYIIOIO-
ynx enporenionurie (KLE), BMicroM y kpoBi cTa-
oimpHEX MeTabomitiB NO (3 peaktuBoM ['pica),
aktuBHIicTIO iHAynuOensHOi (INOS) Ta enpmoTtemia-

IIOKa3HUKOM

apHOT NO-cunTa3 (eNOS) y mimdornmrax, eHaore-
miny-1 (ET-1) metomom IDA. DyHKIOHATBHUI
CTaH €HJOTEJiI0 BUBYAIM 32 BMICTOM Y KpOBI cTa-
OimpHIX MeTaboITITIB MOHOOKCH Y HiTporeny (NO)
(nitpuTiB, HiTpariB) 3a Mmeromom L. C. Green i3
criBaBT.. KUIBKICTE JECKBAMOBAHUX €HIOTETIOINATIB
(KLIE) y xpoBi Bu3zHauamu 3a Metonom J. Hladovec y
moudikarii H.H.Ilerpumesa ta criBaBT.

[Ipr HagXOIKEHHI XBOPHX y CTaIliOHAp BH3HA-
Yali MapKepHu TOIIKOKCHHS MapeHXIMHU MeYiHKH
3a 3araJIbHONPUIHATHM IIEPETiKOM aKTHBHOCTI (he-
pmeHTiB (ayaHiHaMiHOTpaHcdepasa, acnaprarami-
HOTpaHchepasa, o0unciIeHHs KoedimienTy ae Piti-
ca, rama-riyraminrpancdepasa, JyxHa ¢ocdara-
3a), BMICTOM y KpOBi Oinipy0iHy; mMapkepiB (yHK-
[IOHAJBHOTO CTAaHY IMEYiHKH (BMICT Y KpOBi anp0y-
MiHiB, (pakiiii O6iipyOiHy, TPOTPOMOIHOBHI Yac),
(yHKI[IOHAJIBHOTO CTaHy HUPOK (BMICT y KpOBI
KpeaTHHiHy, LHCTaTHHY, CEUYOBHUHM, OOUMCICHHS
MIBUAKOCTI KIIyOOUKOBOI (hinbTparii), imigorpamu,
i0HOTpaMH, TIIKEMI9HOTO MPOo(iT0 KpoBi, 00UmC-
JIeHHS 1HAEKCIB iHCyJiHOpe3CHTeHTHOCTI. [l BU-
3HAYeHHS CTPYKTYPHUX 3MiH TMAapeHXIMH MEYiHKH
Ta HUpoK npoBoauiu YCI' gocmimkeHHs. 3 METOIO
KIJIBKICHOI OILIIHKH 3MIH €XOT€HHOCTI NEYiHKU BU-
KOpHCTall METOJ] €XOJJCHCUTOMETpIi i3 00uHCiIeH-
HsM remato-peHanbsHoro ingekcy (I'PI) (Webb M.
et al.,, 2009). JIns OWIHKA HAsSBHOCTI Ta CTYICHS
CTeaTo3y TeHaTOIMTIB MPOBOIAMIN OIOXIMIYHUIMA
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Creato-TecT, mns OMmiHKK ctamii Gpidpo3y mediHku
BukopuctoByBanu Didbporect (T.Poynardt, ®pan-
1is1) B yMOBax Jraboparopii Sinevo.

CraTHCTHYHUHN aHaTi3 OTPUMAaHHUX DPE3yJbTaTiB
MIPOBOJIMIIM BiJMOBITHO IO BUAY MPOBEACHOTO JIOC-
JDKCHHS Ta THUIIB YUCJIOBUX JaHUX, SAKi OyiH
otpumaHi. HopManbHICTh po3moIiy mepeBipsiy 3a
nonomoroto tectiB Jlimiedopcea, lamipo-Yinka ta
METO/IOM TPSIMOI Bi3yaJIbHOI OLIHKH TiCTOTpam po-
3MOAUTY BIAaCHUX 3HaueHb. KiNbKiCHI MOKa3HUKH,
SIKI Malli HOPMAJIbHHUH PO3IOALN, MPEICTaBICHI y
Burisigi cepenne (M) £ cTaHDapTHE BiAXIJICHHS
(S). [Ipu HEMapaMeTpUIHOMY PO3IIONLTI TaHI Ipe.-
CTaBlieH] y BUrIAni Mmemianu (Me) sIK MipH IOJIO-
KEHHsI, BepXHbOro (Q75) 1 HMKHBOTO KBApPTHIIIB
(Q25) y sxocti Mipu po3scitoBanHs. JIyckpeTHi Be-
JMYMHU TPEJICTaBICHI y BUMNIAAl aOCOJIOTHHX Ta
BIZIHOCHHMX 4acTOT (IPOLEHT CHOCTEPEXEHb 10 3a-
rajgpHOi KibKOCTi oOcTexeHux). s MOpiBHSHB
JaHUX, SIKI MaIM HOPMAJIBHUH XapakTep pOo3IoAily,
BUKOPHCTOBYBAJIH MapaMETPUYHI TECTH 3 OILIIHKOIO
t-xpurepiro Crteionenrta, F-kpurepiro ®@imepa. VY
BUNAJKy HEHOPMAJIbHOTO PO3IOJiTY, BUKOPHCTO-
BYBAJIM: MEIiaHHHHA TECT, PO3PaxyHOK PaHTOBOTO
U-kputepito Manna-YiTHi, [is MHO)XHHHOTO TOPi-
BHsIHHS — T-KpuTepiil Binkokcona (y BUnaaky aoc-
JJDKEHHS 3aIe)KHuX Tpyn). s ouiHku Mipu 3a-
JeKHOCTI MIDK TNEpPEeMiHHUMH BHMKOPHUCTOBYBAJIH
KopessiiiHui aHaniz 3a [lipcoHoM npu mapamer-
pUYHOMY pO3MOiNi Ta Koe(ilieHT paHTOBOI Kope-
il CripMeHa y BUTIAIKY PO3IOALTY MOKa3HHUKIB,
10 BIPOTITHO BiJPi3HSUTHCS BiJ HOpMaibHOTO. J{is
TOPIBHAHHSA JMCKPETHUX BEJINYMH y HE3AJICKHHUX
rpylax 3acTOCOBYBAJIM KpHUTepiil y2 MakCHMaJbHOT
npasaonogiouocti (log-likelhood) (MIT ¥2), st
HOPIBHSHHS Tap JUCKPETHUX BEJIMYMH BHKOPUCTO-
BYBaBCsl pO3paxyHOK MoJudikalii TOYHOrO KpHTe-
pito @imepa (mid-p). s mporHo3yBaHHs epediry
HACT ta XXH, BH3Hau€HHs IiarHOCTUYHOI 3Ha-
YYIIOCTI TOKa3HWKIB BHKOpHcTOoByBamn ROC-
aHaji3 3 oOuHucieHHsSM Iuioii, oomexeHoli ROC-
kpuBoro (AUC). 1 mpoBeseHHS! CTaTUCTHYHOTO
Ta TpadidHOro aHaji3y OTPHMAHHMX pE3yJbTaTiB
BUKOPHCTOBYBAJIM IIPOrpaMHi maketu Statistica for
Windows Bepcii 8.0 (Stat Soft inc., CIIA),
Microsoft Excel 2007 (Microsoft, CIITA).

Pe3yabTaTn gociigkeHHs. PesynbraTé mpo-
BEJIEHOTO JIOCHIDKeHHS CBiM4aTh MpoO Te, MO Y
xBopux Ha HACII i3 oxwupiHEsM He OyI0 BCTaHOB-
neHo Biporizaux 3MiH E3/]A y nopiBHSHHI 3 NOKa-
3aukoM y 130 (p > 0,05) (tadxn. 1). Y xBopux Ha
HACII i3 XXH Oyno BCTaHOBJIEHO iCTOTHE 3HH-
xennst E3/IA y 1,8 pasu (p < 0,05), mo icrotHo
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BiZIpi3HsIIOCS Bix Toka3HWKa y xBopux Ha HACII
(p < 0,05). Ilpu mopiHsHHI moka3zHuKa E3JIA y
xBopux Ha HACT ta HACT i3 XXH BcTanoBieHO
icTOTHE 3HIDKEHHs BiamoBimHo y 1,3 ta 2,0 pasm

IH.
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(p < 0,05), a y namienriB 3 i3ompoBaHo0 XXH —
3HMmKeHHA ¥ 1,6 pas3u (p < 0,05) i3 HasBHICTIO Bipo-
rigaoi pizaumi i3 xBopumu rpymu HACI Ta XXH
(p <0,05).

Tabmuus 1 — [Noka3HUKH QyHKIIOHANEHOTO CTaHY €HJOTENII0 Y XBOPUX Ha HEAJIKOTOJIbHUI CTeaTo3 IeviH-

KM Ta CTEaTOrenaTHT 3aJeXkKHO Bix komopbinHocTi 3 XXH Ta 3a 11 i301p0BaHor0 mepediry (M £ m)

I'pynu o0crexeHuX XBOPUX
IMoxa3nukn 30 HACII HACT
L > HACII, i HACT, ’ XXH,
o/1. BUMIp. n=230 n=32 XXH, =52 XXH, n = =90
N n=110 - 160 -
E3J1A T1A,% 14,42 +0,67 15,82+1,61 8'517;2'52 11,17 +0,73* 72/8:;2;3 9'13/;8'51
437+0,10 3,88+0,15 5,67+0,17 3,98+0,21
KIIE x10%x1 3,01+0,12 321+0,13 e - o i
N
o, 18,32 +1,25 12,65+1,23* 948+1,31* 1052 +1,13* 8,28 +£0,94* 9,55+0,67*
MKMOJIb/JI
iNOS 1, 1,87+0,02 1,95+0,01 2,53+0,02 1,74+0,03
* 1 ! 4 ’ ) ] 3 ]
HMOJIb/XBXJI 0520,01 121001 xR x[xx i kel 3 K[FRk [
INOS  im, 744+017 9,73+0,35 1457 £ 0,46 6,98+0,33
IIMOJIB/XB X 155+0,02 526+0,11* ' */**’ ' */**’ ;«/***/#’t ' */##’
MT OlIKa
eNOS — m, 19504118 | 2159+105 | 1325047 | 2083+071
[IMOJIE/XB 3847+1,31 27,32+0,93* ' i ' ' i ' ;/***/#; ' it '
X MT OiKa
ET-1, 12,43 +0,33 15,32 +0,47 19,27+0,29 13,64+0,21
*
IMOJIB/TT 6'18 * 0'43 9'31 * 0'45 [k [k [k [ [k [

[pumitku: * — pi3HuUL BiporijHa y nopiBHsHHI 3 okaszHukom y 130 (p < 0,05);

** _ pi3HHMIIA BipOTiHA Y TOPIBHSHHI 3 moka3HukoM y xBopux Ha HACII (p < 0,05);

*

** _ pi3HHII BipOTiiHA y IOPiBHSAHHI 3 oKa3HukoM y xBopux Ha HACT (p < 0,05);

# — pi3HHI BiporiJHa y TOPIBHSHHI 3 Moka3HukoM y xBopux Ha HACII 3 XXH (p < 0,05);

## — pi3HUIA BipoTifHA y TOPiBHAHHI 3 moka3HuKoM y xBopux Ha HACT 3 XXH (p < 0,05).

Sk BKa3yloTh JaHi, BUKJIa eHi B Tabu. 1, y maie-
HTIB i3 moenHanuM niepedirom HACII i3 oxkupiHHIM
ta XXH cmocrepiranocs ictotime 3poctanas KLE
y cucteMHOMY KpoBoOiry y 1,5 pasu (p < 0,05) mpo-
TH TEHJICHIII1 10 3pocTaHHs y xBopux Ha HACII (p >
0,05). Bogaouac, y xsopux Ha HACI' KLIE 3pocna y
1,3 pasu y mopiBHsAHHI 3 mokasHukoM y 130 (p <
0,05) mpotu 36umemenns y 1,9 pasu (p < 0,05) y
xgopux Ha HACT i3 XXH (p < 0,05).

AmHani3 MapkepiB CHHTETHYHOI (QYHKIII eHIoTe-
JiI0 BKa3ye Ha iCTOTHime 3HKEHHsI BMicTy NO y
kpoBi (y 1,9 pasm, p < 0,05) y xBopux Ha HACII i3
XXH, nix y nanientiB 3 HACII 6e3 komopOigHOCTI
(y 1,4 pasm, p < 0,05) Ta 32 yMOB i30Jb0BaHOTO Tie-
pebiry XXH (y 1,9 pasu, p < 0,05). Bognouac, y
xBopux Ha HACT 13 XXH Tta oxwupinam smict NO y
KpoBi OyB icTOTHO HIDKYMH Bix nokasHuka y 130 (y
2,2 pasm, p < 0,05), a y xBopux Ha HACI — Bignosi-
mao y 1,7 pasu (p < 0,05) (tabn. 1). [loscaurn mpu-
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yuHu aedinuty NO y XBOpHX Ha JaHy KOMOpOin-
Hictb HAXXIT MoxHaA [OOCHIAUBINM aKTUBHICTH
3rimHo 3
(tabn. 1), axruBHicTs INOS y KpOBi y XBOpUX Ha

NO-cunTas. OTPUMAHUMH  JTAHUMH
HACII 6yna icrotHo mixBumeHa (y 2,3 pasu, p <
0,05) a y xBopux Ha HACII i3 XXH nepesumryBana
mokaszHuK y [130 y 3,6 pasu (p < 0,05) i3 HasIBHICTIO
MikrpymoBoi pisauti (p < 0,05).

¥ xBopux Ha HACT 1a HACT i3 XXH cmiBBin-
HomienHs aktuBHOCTI INOS ckimamo BignoBigHo 3,8
Ta 4,9 paszu (p < 0,05), a y namieHTiB 3 130Jb0BAHOIO
XXH — 3pocranns y 3,3 pasu (p < 0,05) i3 HasBHIC-
TIO BiporimHoi MikrpynoBoi pisauui (p < 0,05).
BcranoBnena inpykuisi aktuBHOcTi iNOS KkpoBi y
xBopux Ha HAXKXII Ta XXH He npussena 10 kope-
kuii BMicty NO Ta 3a0e3neueHHsT aeKBaTHOI Ba30-
qsTanii. Aktusaiis nposanansHol iNOS, iiMoBip-
HO, TiJBHIIY€ BIUIMB (DaKTOpiB arpecii BiTHOCHO
enoTenito (IHIYKINs 3ammajeHHs, aTeporeHesy, 3po-
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CTaHHS IHTEHCHBHOCTI HITPO3UTHBHOTO CTpecy i3
nepeTBOpeHHAM Oinbioi acTuar NO Ha TOKCHYHUHA
MIEPOKCUHITPUT, I1HIYKIiS KOJAareHOYTBOPCHHS B
mediHmi Ta HUpKax) i3 mporpecyBanusMm EJI, atepo-
ckusieposy, [IKH Ta HupkoBoi aucdyHkuii.

L[i npumymieHHs MiATBEPIXKYIOTh pPE3yJIbTaTH
JIOCITI/DKCHHST TIOKa3HUKIB akTUBHOCTI iINOS nimdo-
IIUTIB, sIKa 3pOCTajia HABITh ICTOTHIIIE BiJl MOMEPEI-
HBOro Toka3Huka. Tak, y xBopux Ha HACII Gymno
BCTAHOBJICHO 3pOCTAHHS AaKTHBHOCTI (epMeHTa B
nimponuTax y 3,4 pasu, xBopux Ha HACIT i3 XXH —
y 4,8 pasu, xBopux Ha HACI —y 6,3 pa3u, y maries-
TiB 3 HACT ta XXH — y 9,4 pa3m, 3a i30150BaHOTO
nepebiry XXH — y 4,5 pasu (p < 0,05) i3 HasBHICTIO
BiporigHoi Mixrpynosoi pizauti (p < 0,05), o cBi-
JIYUTH PO aKTUBHUI 3aMajibHUN MPOIEC B MEYIHII
Ta HUPKAaX i3 BUCOKOIO aKTHBHICTIO HITPO3UTUBHOTO
cTpecy.

AwHaniz pe3ysbTaTiB JOCHIKEHb (YHKIIOHAIb-
HOTO CTaHy CHIOTENiI0 33 IOKa3HUKOM aKTHBHOCTI
eNOS y nimdornurax Bka3ye Ha ii Biporimuuii gedi-
mut (tabm. 1). Tak, y xBopux Ha HACII BcTaHOBITE-
HO 3HIDKCHHS aKTUBHOCTI (pepMEHTA B JIIM(OIHTAX Y
1,4 pasu (p < 0,05), xBopux Ha HACII i3 XXH -y
2,0 pasu (p < 0,05), xBopux Ha HACI" — y 1,8 pa3u
(p < 0,05), xBopux Ha HACT i3 XXH — y 2,9 pasu
(p < 0,05), y mauieHTiB 3 i30Jb0BaHUM Iepedirom
XXH — 3amxenHs ckiaio 1,9 pasu (p < 0,05) i3 Has-
BHICTIO BiporigHoi Mixrpyrnosoi pisuumi (p < 0,05)
13 xopumu Ha HACT Ta XXH. 3HmKeHHs aKTHUBHO-
cti eNOS sikpa3 i Ipu3BeNo 0 3HIKCHHS TeHeparii
NO eHpoTeNieM Ta TOPYIICHHS €HIOTENIH3aICKHIX
TISATAIIfHAX peakiii. BomHouac, y oOcTexeHHX
xBopux BMicT ET-1 mepeBumntyBaB mokasHuk y [130
BianoBinHo y xBopux Ha HACII — y 1,5 pa3su, xBo-
pux Ha HACII i3 XXH — y 2,0 pa3u i3 HasBHICTIO
Biporiguoi pizauui (p < 0,05). ¥ xBopux Ha HACT'
BMmict ET-1 nepeBuinuB nokasuuk y 1130 — y 2,5
pasu, y nauientiB 3 HACT ta XXH —y 3,1 pasu, a B
rpymi xBopux Ha XXH Ta HOpMaIbHOIO Macorw Tijia
-y 2,2 pazu (p< 0,05). IIpoBeneni nocimimkeHHs
BKa3yIOTb Ha B3a€MO3YMOBJIEHICTb MOPYIIEHHs (yH-
KIIOHAIPHOTO CTaHy €HJOTENiI0 y XBOpPUX Ha
HAXXII Ta oxwupiHHSA 3 PO3BHTKOM Ta MpPOTpPeCy-
BaHHsM XXH. T'eneparist Heitrpodimamu mig yac
3aroctpeHHst XXH y xBopux #Ha HACII Ta HACT
3HayHOI KimbkocTi ADK Ta HiTporeHy Ta rinmeprpo-
nykmist NO - mimdouuTamMu  yHACHiOK aKTHBAIlil
iNOS i3 mporpecyiodnM YIIKOKEHHSIM E€HIOTENI0
(3HmkenHs aktuBHOcTi eNOS Ta 3pocTaHHs KUIBKO-
CTi 3JTYLIEHUX €H/I0TEIONNTIB) MPU3BOAMTH 10 icTO-
tHO1 EJI (3HMkeHHs cmiBBigHommeHHsS NO mo ET-1
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3,0 y IT130 mpotyn 3HMWKeHHsS A0 BimmosimHo 0,8 Ta
0,4, To6T0 ¥ 3,8 Ta 7,5 paswu, p < 0,05), mo cymposo-
JUKY€TBCS BAa30CIa3MaMH BHACIIAOK TiMEPIPOIYKILT
ET-1 Ta pmedimmty NO, ICTOTHUMH pO3NIaJaMH
IUIMHHOCTI KPOBI Ta MIiJACWJICHHS MPOLECIB aare3ii
(hOpMEHHUX €JIEMCHTIB 10 CYIWHHOI CTiHKH, SKi ITe-
pEeBaXXHO IepeOyBaloTh Y CIa3MOBaHOMY CTaHi. 3a-
3Ha4YeHi 00CTaBMHHM, UMOBIPHO, BIAIIpalOTh BUpilIa-
JIbHY NaTOr€HETHYHY POJib Y po3BUTKY Al y XxBOpux
Ha XXH. MakcimmansHi nposisu EJl cepen rpym mo-
piBHAHHS OynM HaMU BCTaHOBICHI y XBOpHUX Ha
HACII i3 XXH ta HACT i3 XXH, ne O6yna BcTaHOB-
JieHi TpyOi po3nagy eHAOTeNiH3aIekKHOI Ba30IUIIs-
Tamii TIeqoBOi apTepii: BiANOBIAHO MOKA3HUK 3HU-
kaBcst y 1,7 Ta 2,0 pasu (p < 0,05), mo Bkazye Ha
ponb EJ] y marorenesi po3naiiB CyJHHHOTO TOHYCY
ta AT'. Takum ynHOM, y xBopux Ha HAXKXII i3 cy-
npoBiHUM 0xupiHHAM Ta XXH Oyno BCcTaHOBIEHO
CTaH rineparperaii TPOMOOLUTIB, IJIa3MOBOI Tinep-
KoaryJsmii, 30kpeMa aktuBamii 2-i Ta 3-1 ¢a3 koary-
JALIHHOTO TeMOCTa3y, 3HWKCHHS aHTHKOATYJISTHTHO-
TO TOTEHIially KpOBi, MpHUrHiYeHHS (PiOpHHOMITHY-
HOI aKTUBHOCTI IJIa3MH KPOBI, SIKa BUHHUKAE 32 Paxy-
HOK TajJbMyBaHHSA (DepMEHTaTHBHOTO, XareMmaH-
3aexxHOro (hiOpuHOIMI3y, SIKI € HaWOLIbII BUpaXKe-
HHUMH 32 cynpoBinHoi XXH.

AmHaui3 MoKa3HUKIB (YHKLIOHAJIBHOTO CTaHy €H-
noteniro y xBopux Ha HAYKXIT i3 XXH 3anexHo Bixa
ii crapii (tabun. 2) nokasye, mo y xsopux vHa HACII
i3 XXH mokazauk E3/[A BipoTiTHO 3HIKYETHCS Bij
I o 111 cramii (p < 0,05).

VY rpymi xBopux Ha HACT i3 XXH E3/]A gitko
3anexuth Bif ctamii XXH i BipoTimHO 3HMKYETHCS
Bix I mo II ta Big I mo III cramii XXH (p < 0,05)
(tabn. 2). KiTbKICTh [UPKYITIOI0YNX €HIOTETIONUTIB
y xBopux Ha HACII 3pocratoTs npu nporpecyBaHHi
Bix I mo II ta Bix II mo III craxii XXH (p < 0,05), y
To# yac, konu y xsopux Ha HACI' — Takoi 3anexxHo-
cti Hemae: noka3Huk 3poctae Bix I no I cramii XXH
(p <0,05).

Amnaniz inmmx nokasHukis EJl y xsopux va HA-
CII i3 XXH rtakux, sk aktusHicts INOS B miasmi Ta
nimponumtax, ET-1 BiporigHo 3pocrarots Bix I mo 11
ta Bix Il go III cranii XXH (p < 0,05) (tadm. 2), a
axtuBHicTh eNOS BiporinHo 3HWKYyeThes Bif 1 o 11
ta Bix II mo III craxii (p < 0,05), y Toit wac, Koiau y
rpymi xBopux Ha HACT i3 XXH 9iTKo 3aJI€KUTh Bif
cranii XXH i Biporigao 3miHtoeThest Big I go II ta
Bix II o III craxii XXH (p < 0,05), okpim akTHBHOC-
i INOS y mimcorurax, sika 3poctae Biz I go I1I cra-
nii XXH (p < 0,05), a 3miau mik I Ta Il cragismu
HEBIpOTiTHI.
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Tabmmms 2 — [oka3HuKH QYHKITIOHAIEHOTO CTaHy €HAOTENII0 Y XBOPHX Ha HEAIKOTOJIBHMH CTeaTo3 MEeUiHKU Ta cTeaTorenmaTuT Ta X XH 3amexHo Bix ii cramii

I'pynu o0cTexKeHHX XBOPUX

I I
Ofcastiict 30 Xgopi na HACII, XXH Xsopi na HACT, XXH
o/1. BUMIp (n=30)
_ _ III cr. _ IIer,, III cr.
I cr. (n = 45) II ct. (n = 36) (n = 29) Icr. (n=63) (n=52) (n = 45)
4 +0,12 17+0,11 1+0,1
E3A 1A, % 14,42 + 0,67 9,76 £ 0,31* 8’5*/*3’ . */*B’ 7,58 £0,23* 7,15+0,18* 6;3**/*0,:*0
4,37+0,04 4,58 + 1+
KIE x10%/n 3,01+0,12 4,11 +0,09* ’3* /*f’o f;i* /*0;86 5,47+ 0,07* 5,68 +0,05* 5’8*/*,? 06
7,78+0,19
NO, MKkMOJIB/1T 18,32+ 1,25 10,35 + 0,93* 9,46 +0,72* 9,14 +0,51* 8,89 + 0,24* 8,29 + 0,26* -
1,88 +£0,02 1,94+ 0,01 2,54 £0,01 2,59+0,01
iNOS 1111, HMOMIB/XBX T 0,52+ 0,01 1,81 +0,01* ’83 /*E’O f/** /*0;2 2,47 +0,02% ’5* /*,? 0 ;5/2* /*0;2
7,43 £0,07 7,75+ 0,06 14,69 + 0,07
iNOS niM, IMOJIB/XB X MT OiJIKa 1,55+ 0,02 7,03 +0,05* . e ek s 14,22 +£0,11* 14,47 + 0,16* .
eNOS w1, IMOJTB/XB 19,52 + 0,45 17,29 + 0,37 13,21+ 0,26 12,55+ 0,17
X Mr Oijnka 3847+131 22,32 +0,63% *[x* [k [rxx 15,72+0,23* * [k [k [kk
12,43+ 0,17 13,28 + 0,13 19,27 £ 0,19 19,99 + 0,14
ET-1, nmonb/n 6,18 + 0,43 11,81 +0,15* [k e s 17,68 +0,21 * *[hek [k [k

[pumitku: *— 3MiHK BipOTiHI Y MOpiBHsIHHI 13 moka3uukoMm y 130 (p < 0,05);

**_ 3MiHHM BIpOTiiHI y NOPIBHSAHHI i3 MOKa3HUKOM y rpymi nauienTis I cranii XXH (p < 0,05);

*** _ 3MiHHM BipOTi/iHi y TIOPiBHSAHHI 13 MOKa3HuKoM y rpymi namienTis I craxii XXH (p < 0,05).
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Opnnak, 3a OimpmricTio mapamerpiB EJI giTko
TIPOCITIAKOBYETHCS 3aJICKHICTh MK IIOKa3HUKAMH Y

BucHoBKkHM

V¥ mamienTiB 3 HAXKXII ta XXH y ocib 3 oxu-
PIHHAM BCTaHOBIJICHI HACTYITHI MOPYIIEHHS: HApOC-
Tar4oi JUCcyHKIII eHmoTeNito, Ska BUHUKAE BHa-
CIJOK BIUIMBY METa0ONIYHOI iHTOKCHKamii (Timep-
JimigeMisi, MOCTIpaHAiaNnbHa TinepriiikeMis, 3poc-
TaHHs cTynens [P, rinepnentuneMis, nedinur aau-
MOHEKTHHY, MOCHIEHHS OKCHJATUBHOI'O Ta HITPO-
sutuBHOTO (Tinepakrusaiis iNOS) ctpecy), 1 oss-
ra€ y 3HIKCHHI CHIOTEIN3aIe)KHOT Ba30JUIIATALIIT
ieyoBoi aprepii, nedinuti cuHTE3y Ta Jibeparii
MOHOOKCHAY HITPOTeHY (CHIOTeTHPenaKCyrodoro
(hakTopa) BHacmimoK AedinmuTy eHmOTeNiambHOI

HEPCHEKTI/IBI/I nmoaaJIbIux uoc.nizmcem,

[TepcriexTrBa MOAANBIINX AOCITIIKEHb B 3a3Ha-
YEHOMY HAIPSAMKY IOJISTA€ B JOCIHIDKEHHI MOKa3-
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xBopux Ha HAXXII 6e3 XXH Ta 3a xomMopOigHOi
XXH 1 mae micrie 3aaeXHicTh Bif il cramil.

NO-cuHTa3H, iCTOTHOTO 3pOCTaHHSA MYy 3TYIIEHNX
SHIOTEIIOINUTIB, AKi HUPKYJIIOITh Y KpoBi. Bcera-
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pamu nporpecyBanHs HACXKXII ta XXH na Tii
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(dopmarlii HeaJKOroJILHOTO CTeaTro3y B cTeaTorera-
TuT, i3 npuegHanHaM 1o HAXKXIT XXH, mporpe-
CYIOTB 13 3pocTaHHsAM ctafii XXH, crymens iHCymi-
HOPE3UCTEHTHOCTI, JIENTHHOPE3UCTETHOCTI, iHTCH-
CHBHOCTI OKCHIATHBHOTO Ta HITPO3UTHBHOTO CTpe-
Cy, JIMIAHOTO TUCTPEC-CHHIPOMY.

HUKIB eI0TeTiaNbHOI AUCOYHKIIT y IUHAMII JIKY-
XBOpPHX 13 KOMOpPOiZHHM mepedirom
HAXXII ta XXH y namieHTiB Ha TIIi OKHUPIHHS.
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CONDITION OF THE UTERINE CERVIX DURING
UNCOMPLICATED MULTIPLE PREGNANCY

Premature birth is an actual problem of modern obstetrics. There
is a lot of different reasons for preterm delivery. It includes maternal
and fetal complications and forms one major obstetric syndrome. One
of the anatomical components of it is the cervix. Objective of the
study was to examine the state of the cervix during a normal multiple
pregnancy. In addition, our task was to find a progressive decrease in
the length of the cervix with increasing gestational age. Starting from
22-24 weeks, the rate of cervical shortening in pregnancy with twins
is much higher than those in singleton pregnancies. However, the
most pronounced difference in the length of the cervix in multiple
pregnancies and single pregnancies was observed in the third tri-
mester of pregnancy. Previous studies have indicated that at the time
of birth, the length of the cervix in patients with multiple fetuses was
significantly shorter than in singleton pregnancies. In most patients,
the internal os was Y -shaped.

The study was carried out in the city clinical maternity hospital
during 2013-2017. The data were collected from 20 pregnant women
(group 1) with dichorial twins, who had pregnancy without complica-
tions and ended in term delivery. In the second group we united 20
pregnant women with a singleton pregnancy without any complica-
tions. The data were collected from using clinical examination meth-
ods, generally accepted laboratory tests. Transvaginal cervicometry
was performed to understand the threat of preterm delivery. We used
a modern ultrasound device “Mylab Seven” with a 6.5 MHz.

The study showed that for multiple pregnancies, as well as for
singleton pregnancies, patients who have given birth on time are
characterized by a progressive decrease in the length of the cervix as
the duration of pregnancy increases. Based on the finding, starting
from 22-24 weeks of gestation, the rate of cervical shortening is sig-
nificantly higher than that in singleton pregnancies. The study proved
that the most pronounced difference in the length of the cervix in
multiple pregnancies and single pregnancies is observed in the third
trimester of pregnancy.

Keywords: multiple pregnancy, cervix, cervical canal.
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Introduction

Premature birth is one of the most important

EUMJ, 2019;7(2):116-120

CTAH WKW MATKH
BATATOILIIIHIN BATITHOCTI

P  HEYCKJAJIHEHINA

Mertoto pobotu Oy0 BUBUCHHS CTaHy IMIMHKH MaTKH MpH OaraTornii-
JTHIH BariTHOCTI, IO MIPOXOAMIa HOPMAJIBHHO.

JocmimkeHHs mpoBoamIocs Ha 6a3i MiCBKOTO KIIIHIYHOTO TTOJIOTOBO-
ro OyauaKy ynpomosxk 2013-2018 pokis. Ilig Harmamom mepedysaio 20
BaritHEX (| Tpyma) 3 TUXOpiabBHUMHU IABIHHAMHU, y SKAX BariTHICTH TPO-
xoauna 0e3 ycKIaJHeHb 1 3aKkiHdmiacs TepMiHoBHMH mojoramu. [lo II
rpymnu yBiinum 20 BariTHUX i3 OJHOIUTIIHOIO BariTHICTIO, Y SIKUX TaKOX
BariTHICTh Mpoxojuia 0e3 yckiaJHeHb. BUBUeHO 3arajibHUMN, cOMaTHY-
HHH, aKylIepchKO-T1HEKOJIOTIYHUI aHaMHe3, 0co0IMBOCTI nepebiry Ba-
TITHOCTI, TOJIOTIB, CTaH IIMAKHA MAaTKW IIJISXOM BariHaJbHOTO JOCHi-
JokeHHsI. OKpIM KIIHIYHUX METOJIIB OOCTEKEHHS Ta 3arajbHONPUHHITUX
ma00opaTOPHUX MTOCTIKEHb, 3 METOI0 OIIHKH 3arpo3d MepeadacHOTo
TepepUBaHHs BaTriTHOCTI MMPOBOAMIACS TPAHCBaTriHAIbHA IEPBIKOMETPIs.
BuB4eHO cTaH MKW MaTKH NpU HEyCKIaJHEHOMY Iepebiry OaraTom-
migHOi BariTHOCTI. JIOCHIIKEHHS MOKa3ajo IMPOTPECHBHE 3MCHIICHHS
JOBKUHH IMAHKA MAaTK{ MO Mipi 30UIBIIEHHS TeCTaIliifHOTO TepMIiHYy.
[MounHaroun 3 22-24 TWKHIB TEMIH BKOPOYEHHS LIMHKW MaTKd IpU
BariTHOCTI JBif{HEI0 3HAYHO MEPEBHIIYBAIN TaKi IPH OJHOILTIIHIN Bari-
THOCTI. Tak, y TepMiHi BariTHOCTI 25—27 TH)XHIB OBKHUHA UK MaTKA
npu OararoriigHocTi craHoBmia 33,2 + 3,7 MM mpotu 35,6 £ 3,3 MM
npu ofHOIUIIAHIN BaritHOCTI (p > 0,05). IIpn iHAMBiAyambHOMY aHai3i
3BepTajia Ha ceOe yBary 3HauHa BapiaOeNbHICTh TOCIIIKYBAHOTO ITOKa3-
HUKa y MAIieHTOK i3 OaratorumigHicTo: Bix 10,9 MM mo 47,6 mm. Haii-
OiMBII 3HAYHA PI3HHI Y IOBXKWHI IMUIKK MAaTKU IPH OAaraTOIUTIIHIN i
OITHOILTITHIHM BariTHOCTI Bi3HAadalacs y TPETbOMY TPHMECTPi BariTHOC-
Ti. Y TepMiHi MOJOTIB JOBKMUHA MIWHKA MATKH Yy TMAIi€HTOK i3 Oararor-
aiagaM Oyja 3HaYHO KOPOTIIOK0, HDK NPU OJHOIUTIAHIM BaritHoCTi. Y
OUIBIIOCTI MAIiEHTOK BHYTPIlIHIHM 3iB MaB Y -nofiOHy dhopmy. Buseneni
3MIiHH IIUHKK MaTKH MOXYTh OYyTH TMOB'si3aHi 31 3MiHOIO TOPMOHAIILHOTO
(hoHY BIPOIOBK MEPIONy recTallil, BATOHYCHHS MIOMETPIO i3 3pOCTaH-
HSM TepMiHy BaritHocTi. OTpHUMaHi pe3yJbTaTH MOXYTb OyTH 3aCTOCO-
BaHi B TPaKTUYHIN [IisUTLHOCTI JIiKapiB YJIBTPa3BYKOBOi JiarHOCTHKH.
[TepcriekTHBH TOJNANBIINX JIOCHTIIPKEHb TOB'SI3aHI 3 BHUBUCHHSAM CTaHY
IIMAKA MaTKU TIPH 3arPpo3i IepeprBaHHs BariTHOCTI, OMIHKOK e()eKTHB-
HOCTI BUKOPHCTaHHSI MEJMKaMEHTO3HMX 3ac00iB 1 aKyIIepChbKOTo Ieca-
pito.

Karo4osi ciioBa: GararoriiiHa BariTHICTh, IIUIKa MaTKH, IIEpBiKa-
JIbHUH KaHaJlL.

ABTOp, BignoBizanpHuii 3a mucryBanus: zalivna7308@gmail.com

ten, in singleton pregnancy, the only reliable prog-
nostic marker of threatening preterm labor is un-

problems of modern obstetrics. The etiology of pre-
term birth is multifactorial and includes both ma-
ternal and fetal complications against the back-
ground of the action of functionally weakened vari-
ants of many genes thus preterm labor is considered
as a major obstetric syndrome. One of the anatomi-
cal components of this syndrome is the cervix. Of-
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timely maturation of the cervix against the back-
ground of uterine activity [1, 2, 5]. At the same
time, there are few publications on the subject of
the state of the cervix uterine pregnancy with nor-
mal pregnancy and the threat of abortion during
various periods of gestation [3, 7].
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In obstetric practice, the state of the cervix is
assessed by vaginal examination, ultrasound screen-
ing [4, 6]. In addition, transvaginal ultrasonic cervi-
cometry, which is the “gold standard” for measur-
ing the cervix, is widespread [8]. It allows you to
more accurately visualize the area of the internal
and external os , measure the length of the cervix,
determine the shape and degree of expansion of the
internal os and the cervical canal and help to avoid
many transabdominal measurement errors.

Objective: to study the state of the cervix during
a normal multiple pregnancy.

Materials and research methods

The study was conducted on the basis of the city
clinical maternity hospital during 2013-2017. Un-
der observation there were 20 pregnant women
(group 1) with dichorial twins, who had pregnancy
without complications and ended in term delivery.
Group Il included 20 pregnant women with a sin-
gleton pregnancy, which also had a pregnancy
without complications. The general, somatic, ob-
stetric-gynecological history, the features of the
course of pregnancy, childbirth, and the condition
of the uterine cervix by vaginal examination were
studied. In addition to clinical examination methods
and generally accepted laboratory tests, transvagi-
nal cervicometry was performed to assess the threat
of premature termination of pregnancy. For this, a
modern ultrasound device “Mylab Seven” with a

EUMJ, 2019;7(2):116-120

6.5 MHz transvaginal transducer was used. An ul-
trasound study paid attention to the number and
position of the fetuses, the type of placentation in
pregnant women. The length of the cervix was de-
termined, the presence of T-, Y-, V-, U-shaped
changes in the internal os was detected. The studies
were conducted for the first time in terms of 11-13
weeks of preghancy, and then, when prescribing
correction, at least 1 time in 3 weeks.

Mathematical processing of indicators was car-
ried out using the methods of variation statistics for
comparing the two sets of average values using the
Student’s criterion t of the variation statistics.

Research results and discussion

The average age of the examined I groups was
27.0 £ 4.3 years. 6 (30.0 %) women had their first
pregnhancy, and the other had a second one. Previ-
ous pregnancies ended in term childbirth. Cases of
spontaneous or artificial abortion were not. Opera-
tions on the cervix in the gynecological history are
absent. All women with uncomplicated pregnancy
were observed in the women consultation.

The average age of the surveyed group Il was
25.0 + 3.3 years. 7 (35.0 %) women had their first
pregnancy, and the other had a second one. Previ-
ous pregnancies ended in secondary term deliveries.
Cases of spontaneous or artificial abortion were not.
Women during pregnhancy were observed on an
ambulant basis.

Picture 1 — Opening of the internal os (Y-shaped) in a patient with twins, 24-25 weeks of gestation

Studies have shown that for multiple, as well as
for singleton pregnancies, patients who have given
birth on time are characterized by a progressive
decrease in the length of the cervix as the duration
of pregnancy increases.
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The initial length of the cervix with multiple fe-
tuses was slightly higher. But up to 22-24 weeks,
the absolute values of the length of the cervix in
multiple pregnancies and single pregnancies in pa-
tients who gave birth in time did not differ signifi-
cantly (p,.» > 0.05).
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So, in the first half of pregnancy, the length of
the cervix during a multiple pregnancy was 43.2 +
3.9mm, 42.2 £ 3.8 mm, 38.2 £ 4.0 mm versus
40.1+ 3.8 mm, 39.1 £ 3.6 mm and 37.2 + 3.0 mm
for single-pregnancy, respectively, at gestational
periods up to 15 weeks, at 16-18 weeks and at 19—
21 weeks.

But already by 22-24 weeks, with multiple fe-
tuses, lower cervical length was noted than with
single-pregnancy: 37.7 £ 4.1 mm versus 38.2 +
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Picture 2 — The deepening and widening of the internal OS of the cervix in multiple pregnancy
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The most pronounced difference in the length of
the cervix in multiple pregnancies and single preg-
nancies was observed in the 3rd trimester of preg-
nancy. So with multiple fetuses, at 28-30 weeks the
length of the cervix was 30.2 + 3.9 mm, at 31-33
weeks — 27.8 £ 4.1 mm, at 34-36 weeks — 21.1 +

plaine 12
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3.8 mm. Studies allow us to conclude that from this
time onwards, the rate of shortening of the cervix
during pregnancy with twins is much higher than
during singleton pregnancy. Thus, at 25-27 weeks,
the length of the cervix with multiple babies was
33.2 £ 3.7 mm against 35.6 + 3.3 mm in single-
pregnancy (pi» > 0.05). In an individual analysis,
the pronounced variability of the studied parameter
in patients with multiple fetuses: from 10.9 mm to
47.6 mm attracted attention.

G 22w3d DUA: 100%

3.1 mm (p3 > 0.05). In singleton pregnancy, these
figures were respectively: 35.4 £ 3.7 mm, 34.7 +
3.8 mm, 34.5 £ 4.1 mm (p3> 0.05). By the time of
birth, the length of the cervix in patients with mul-
tiple fetuses was 20.7 = 3.9 mm versus 31.6 +
3.9 mm in single-pregnancy (p; > 0.05).

Table 1 — The length of the cervix by ultrasound (M + m)

Term of .
the ore Till 15 16-18 19-21 22-24 25-27 28-29 31-33 34-36
naicyg weeks weeks weeks weeks weeks weeks weeks weeks
1 arou 432+ 412+ 38,2+ 37,7+ 332+ 302+ 278+ 211+
group 3,9mm 3,8mm 40mm 41mm 3,7mm 3,9mm 4,1 mm 3,1mm
40,1+ 391+ 372+ 382+ 35,6+ 354+ 347+ 345+
2 group 3,8 mm 3,6 mm 3,0mm 3,8mm 3,3mm 3,7mm 3,8mm 4,1 mm

P12 P12 P12 P12 P12 P12 P12 P12

>0,05 >0,05 >0,05 >0,05 > 0,05 >0,05 >0,05 >0,05

Such differences in the length of the cervix in
multiple pregnancies and single pregnancies are
explained by different rates of shortening. Already
from the beginning of the second trimester of mul-
tiple pregnancy, the rate of cervical shortening was
significantly higher than that of single-pregnancy.
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As with singleton pregnancies, there were no
significant differences in the length of the cervix
depending on parity.

In assessing the state of the internal os, it was
noted that almost half of (47.0 %) patients with
multiple fetuses who gave birth in time, the opening
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of the internal os of various degrees of severity was
noted already at 23-27 weeks of pregnancy

From the beginning of the third trimester of
multiple pregnancies, the rate of cervical shortening
was significantly higher than in the comparison
group. This phenomenon was observed in 80.0 % of
pregnant women of group I. It should be empha-
sized that the strict dependence of the degree of
dilatation of the internal os of the cervix on the ges-
tational period is not revealed. In most patients, the
internal os was Y-shaped.

When initially not significantly different indica-
tors of the length of the cervix (p., > 0.05) up to 15

Conclusions

1. In pregnant women with uncomplicated
multiple pregnancy, there is a gradual decrease in
the length of the cervix as the gestation period
increases.

2. Starting from 22-24 weeks of gestation, the
rate of cervical shortening is significantly higher
than that in singleton pregnancies.

Prospects for further research

Prospects for further research related to the
study of the state of the cervix with the threat of
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ASSOCIATION OF MALAT1 RS3200401 GENE
POLYMORPHISM WITH KIDNEY CANCER IN UKRAINIAN
POPULATION

Introduction. As it is known, only 2 % of the human genome en-
codes proteins, while the greater part of the genome corresponds to non-
coding sequences. In the recent years among a large variety of non-
coding sequences special attention of researchers was drawn to long non-
coding RNA MALATL. This sequence first was detected in 2003 in non-
small cell lung cancer cells. Today the results of numerous experiments
revealed that MALATL is one of the major genes involved in various
types of cancer, including kidney cancer.

Purpose. To study the association between MALAT1 rs3200401 po-
lymorphism and kidney cancer development in Ukrainian population.

Materials and methods. 101 patients with kidney cancer (renal cell
carcinoma) was enrolled into the study. The final diagnosis was based on
anamnesis data, clinical, biochemical and instrumental examinations
according to the recommendations of European Association of Urology.
All participants were treated in the hospital of Sumy Regional Oncology
Center. The control group included 100 healthy individuals without per-
sonal cancer history. The study of MALAT1 rs3200401 SNP was
perfprmed by Real-time PCR using 7500 Fast Real-time PCR System
(Applied Biosystems, Foster City, USA) and Tag-Man Assays (Tag-
Man®SNP Assay C_ 3246069 10). Statistical analyses were performed
using Statistical Package for Social Science software (SPSS, version
17.0, Chicago, IL, USA) and online resource “SNIPKA”.

Results. The distribution of CC-homozygotes, CT-heterozygotes and
TT-homozygotes in patients with kidney cancer was 71 (70.3%), 29
(28.7 %) and 1 (0.99 %), respectively. In the control group, distribution
of genotypes was 59 (59.0 %), 32 (32.0 %) and 9 (9.0 %), respectively.
The significant difference in genotypes distribution between kidney can-
cer patients and the control group was found (P = 0.022). Genotypic
analysis has shown that T-minor allele carriers had less risk of kidney
cancer development compared to patients with CC-genotype (P = 0.031,
OR =0.101, 95 % Cl = 0.013-0.814).

Conclusion. There is statistically significant link between MALAT1
rs3200401 polymorphism and kidney cancer development in Ukrainian
population. Individuals with minor T-allele (TT- and CT-genotypes)
have less risk of renal cell carcinoma development compared to major
homozygotes (CC).

Keywords: MALAT1, long non coding RNA, single nucleotide pol-
ymorphism, renal cell carcinoma.
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I'EHY MALATI1

HaBeneno pesynbratu BuB4YeHHs nosiMopdizmy rs3200401 reny
MALATI1 y 101 xBoporo Ha pak Hupku Ta 100 0ci® KOHTpOJBHOI
rpynu. BUSABICHO CTATUCTHYHO 3HAYWMY Pi3HHUINIO y PO3MOTLII TeHO-
tumiB 3a noaiMopdizmom rs3200401 reay MALATI y mamieHTiB 3
pakoM HHUpPKHU Ta ocib 0e3 miei Hexyru. Y HOCIIB MIHOPHOTO aJeliro
(rerorurn T/T ta C/T) 3a momimopdizmom rs3200401 reay MALATI1
PHU3UK PO3BUTKY PaKy HUPKU MEHILIMH Yy MOPIBHSIHHI 3 TOMIHAHTHUMU

romozuroramu (C/C). Minopuuii anens (T) € IpOTEKTHBHUM .
Kirouosi cnosa: MALATI, nosra Hekoayroua PHK, onHonyxkneo-
TUIHUH T0J1iMOP(]i3M, paK HUPKH.

ABTOD, BiAnoBinansHuii 3a uctyBanns: vVolkogon_andrei@ukr.net

Introduction

Today more and more scientific articles report
about various transcripts that do not encode amino
acid sequences. In humans, about 20,000 genes
encoding proteins have been detected. These genes
presenting no more than 2% of the whole genome.
Wherein almost 90% of our genome is actively
transcribed. Thus, most of transcripts are
represented by non-coding RNAs that regulate the
expression of more than 70% human genes [1].

The non-coding RNA molecules, depending on
their length, are divided into short (less than 200
nucleotides) and long (more than 200 nucleotides).
While the influence of short versions of these
molecules, especially miRNAs, on cancer
development by inhibiting of RNA expression has
already been described, the effect of long non-
coding RNAs is less clear [2].

Particular attention is paid to MALATL1
transcript (metastasis associated lung
adenocarcinoma transcript), also known as

NEAT2 (noncoding nuclear-enriched abundant
transcript 2), which belongs to class of long non-
coding RNA [3]. MALAT1 gene was firstly
identified in 2003 in non-small cell lung cancer
cells, which had the high level of MALAT1
expression [4]. Numerous publications shown the
link between MALAT1 expression and various
types of cancer development including
endometrial cancer, breast cancer, cervical cancer,
colorectal cancer, hepatocellular carcinoma, liver
cancer, neuroblastoma, osteosarcoma, pancreatic
cancer, prostate cancer, bladder cancer, stomach
cancer, undifferentiated embryonic liver sarcoma
and lung cancer [5]. Rare cases of chromosomal
translocation involving MALAT1 have been
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reported in kidney carcinoma cells [6]. Along with
this, studies about association of MALAT1 gene
polymorphisms with kidney cancer development
are absent both in Ukrainian population and in
other populations and ethnic groups of the world.
Objective. To study the association between

MALAT1 rs3200401 gene polymorphism and
kidney cancer development in Ukrainian
population.

Materials and methods. The study was
conducted using venous blood of 101 Kidney
cancer (renal cell carcinoma) patients. The final
diagnosis was established on the basis of
anamnesis, clinical, biochemical and instrumental
methods data in accordance with European
Association of Urologists (EAU)
recommendations. The control group consisted of
100 clinically healthy donors who had no
oncological diseases in history.

The research was carried out in compliance
with the basic provisions of Convention on Human
Rights and Biomedicine, Declaration of Helsinki
of the World Medical Association (1964, with
subsequent amendments, including version 2000)
and the Order of the Ministry of Health of Ukraine
No. 690 dated 23.09. 2009. All participants signed
an informed consent to participate in studies with
subsequent venous blood using for genetic
analysis.

Determination of MALAT1 rs3200401 gene
polymorphism was carried out by real time
polymerase chain reaction (Real-Time PCR)
method using the TagMan®SNP  Assay
C_3246069_10 components. Amplification mode:
primary denaturation — 20 s at 95°C, denaturation
— 30 s at 95°C, annealing with elongation —
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30 seconds at 60°C (only 50 cycles). The
amplification and results analysis were carried out
using 7500 Fast Real-Time PCR System (Applied
Biosystems, Foster City, USA) and 7500 Fast
Real-time PCR Software.

Statistical data processing was performed using
SPSS 17.0 software package and “SNIPKA” online

resource  (https://thething.shinyapps.io/SNPcalc).
P < 0.05 was considered as significant.

Results. The distribution of rs3200401
genotypes in renal cell carcinoma patients and
control group individuals corresponded to Hardy-
Weinberg equilibrium (Table 1).

Table 1 — Frequency of MALAT1 rs3200401 gene polymorphism alleles and genotypes in case and control
groups

Case Control
Homozygotes CC, n (%) 71 (70.3) 59 (59)
Heterozygotes CT, n (%) 29 (28.7) 32 (32)
Homozygotes TT, n (%) 1(1) 9(9)
C-allele 0.85 0.75
T-allele 0.15 0.25
r 1,12 2.15
P >0.05 >0.05

Note: n is the number of patients, x> and P represent the deviations of each group from Hardy-Weinberg

equilibrium

Among kidney cancer patients the number of
main allele homozygotes (CC) was 71 (70.3%),
heterozygotes (CT) — 29 (28.7%), recessive allele
homozygotes (TT) — 1 (1%). In control group the
distribution of genotypes was as follows: main
allele homozygotes (CC) — 59 (59%), heterozy-
gotes (CT) — 32 (32%), minor homozygotes — 9
(9%). The alleles frequency was also calculated.
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In the case group the frequency of main and minor
alleles was 0.85 and 0.15, respectively. In the con-
trol group the main allele frequency was 0.75, the
minor allele frequency — 0.25. Comparative analy-
sis showed that difference in genotypes distribu-
tion and alleles frequencies between two groups is
statistically significant (P = 0.022 and P = 0.016,
respectively) (Figure 1).
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Figure 1 — Comparison of rs3200401 genotypes (A) and alleles (B) frequencies in main (dark columns) and

control (light column) groups

In order to determine the risk of kidney cancer
development depending on rs3200401 genotypes,
the odds ratio (OR) and 95% confidence interval
(CI) for the four main models of inheritance were

© Sumy State University, 2019

calculated (Table 2). Recessive model had the
lowest Aikaike index. According to this, the minor
allele carriers (CT- and TT-genotypes) have the
lower kidney cancer risk (P = 0.031, OR = 0.101,
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95% CI = to CC-
homozygotes.

Discussion. MALATL1 is highly conserved
long non-coding RNA, which firstly was
associated with lung tumors with high metastasis
propensity [4]. MALAT1 gene is located on
11913.1 and consists of 8,829 nucleotides
(according to genecards.org). According to the
base of single-nucleotide polymorphisms (dbSNP)
there are 5558 single nucleotide polymorphisms
within MALAT1 gene [7].

MALAT1 gene is often associated with various
tumors development. Hai-min Zhang et al.

0.013-0.814) compared

EUMJ, 2019;7(2):121-125

revealed that MALAT1 transcript expression
correlates with size, stage of tumors and
metastases in lymph nodes in patients with lung
cancer. No reliable association with distant
metastases was detected. It was also found that
among patients with high MALAT1 gene
expression 16 had tumor size less than 4 cm and
30 had tumor size greater or equal to 4 cm. Among
patients with low MALAT1 expression 49 had
tumor size less than 4cm, and 11 patients had
tumor size greater or equal to 4 cm [8].

Table 2 — Analysis of MALAT1 rs3200401 gene polymorphism association with kidney cancer under different

models of inheritance

Model P OR (95% Cl) AIC
Dominant 0.095 0.608 (0.339-1.090) 21,58
Recessive 0.031 0.101 (0.013-0.814) 16.61
Overdominant 0.612 0.856 (0.469-1.563) 24.14
N 0.362 0.753 (0.409-1.386)
1
Additive 0.026 0.092 (0.011-0.750) 17.78

Note: 95% CI — 95% confidence interval; OR — odds ratio; AIC — Akaike Information Criterion.
The first line in additive model describes comparison of CT-genotype with CC-genotype, the second line —

comparison of TT-genotype with CC-genotype

The genotyping of lung cancer patients for
MALAT1 rs3200401 polymorphism was performed
by Wang et al. It was found that patients with TT-
and CT-genotypes had significantly higher
average life expectancy compared to homozygotes
CC. Authors concluded T-allele is linked to longer
life expectancy among patients with lung cancer
[11]. Peng et al., studying the effects of several
MALAT1 gene polymorphisms on breast cancer
development, found that rs3200401 heterozygotes
(CT) had lower breast cancer risk compared to
dominant homozygotes (CC) [12].

Our results revealed the statistically significant
association between MALAT1 rs3200401 gene
polymorphism and kidney cancer development. It
has been established that T-allele is protective,
and T-allele carriers (CT and TT genotypes) have
lower risk of Kkidney cancer development
compared to homozygotes CC.

In recent years the role of long non-coding
RNAs, in particular MALATL, in cardiovascular
diseases pathogenesis was actively studied. Qian
Li et al. studied the association of MALATL1 gene
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polymorphisms with congenital heart diseases
development in Chinese population. Scientists
have established the significant association
between rs619586 polymorphism and risk of
congenital heart diseases development. According
to dominant model of inheritance patients with
AG- and GG-genotypes had significantly lower
congenital heart diseases risk compared to
individuals with AA-genotype. Newborns with
rs619586 GG-genotype also had a lower risk of
congenital heart diseases development. The
protective effect of this SNP under additive model
was also significant. Wherein significant
association between rs11227209, rs3200401
polymorphisms and congenital heart defects
development was not detected [9]. Wang et al.
demonstrated that rs619586G-allele is protective
against coronary arteriosclerosis. Also statistical
analysis  showed that coronary  artery
atherosclerosis  patients with  rs11227209G-,
rs619586G- and rs3200401T-alleles have lower
total cholesterol level [10].

© CyMCbKuiA fiepXKaBHWiA yHiBepcuTeT, 2019



A. Volkogon, A. Roshchupkin, Ya. Chumachenko et al.

Conclusions

1. There is the link between MALAT1
rs3200401 gene polymorphism and kidney cancer
development in Ukrainian population.

Prospects for further research

Today is shown that MALATL1 gene and its
polymorphisms are associated with many types
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PECULIARITIES OF THE STRUCTURAL AND FUNCTIONAL
STATE OF THE HEART IN PATIENTS AT DIFFERENT
STAGES OF CEREBRAL ATHEROSCLEROSIS

Cerebrovascular diseases is one of the most important causes of mor-
bidity and mortality in the adult population.

Objective: to conduct a comparative analysis of the morpho-
functional changes of the heart, intracardiac and systemic hemodynamics
in elderly patients with cerebral atherosclerosis (CA) of 1-3 degree.

Materials and methods: 229 patients with cerebral atherosclerosis
of 2-3 degree took part in a comprehensive study. The patients were
divided into 4 groups: Group 1 — patients with ischemic stroke (IS) in the
right hemisphere (RH), Group 2 — with IS in the left hemisphere (LH),
Group 3 — with cerebral atherosclerosis of 1-2 degree (no IS — compari-
son group) and Group 4 — a general group of patients who have IS. De-
sign: simple, prospective, non-randomized, with the consistent inclusion
of patients.

Results and discussion: The compared groups differed statistically
significantly by the LA diameter index (ILA), the LV diastolic index
(LVIDd), the LV systolic index (LVIDs) and the wall thickness of the
left ventricle (LV). Thus, the highest ILA value was observed in patients
with CA (1.1 times more than in patients with IS), the highest values of
LVIDd and LVIDs — in the group of patients with left-hemispheric
localization of IS (1.14 and 1.18 times more, accordingly, than in
patients with CA without 1S). The minimal thickness of the
interventricular septum (IVS) and the posterior wall of the LV was in the
group of patients with CA (1.18 and 1.17 times less, respectively,
compared with the group of patients with Al, without taking into account
the hemispheric localization of 1S). Interhemispheric differences were
observed only in the assessment of LVIDd, LVIDs, and the thickness of
the 1VS. So, in patients with left hemispheric localization of IF LVIDd,
it was 1.09 times greater, and LVIDs was 1.16 times greater than in
patients with right hemispheric IF, while the IVS was 1.15 times thicker
in the 1S group with the right hemisphere than with left hemispheric
localization of IF. In the compared groups, we also observed statistically
significant differences in the assessment of the parameters of systemic
and intracardiac hemodynamics. So, in patients with CA, the index of the
end-diastolic volume (iEDV) was 1.14 times higher and the index of the
end-systolic volume (iESV) was 1.09 times less than in patients with IS,
while in patients with left-hemispheric localization of IS the lowest
ejection fraction and iEDV were observed compared with the group of
patients with CA (1.02 and 1.15 times, respectively). Interhemispheric
differences were recorded only in terms of the magnitude of the stroke
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index (SI). Thus, patients with IS in LH SI was 1.2 times more than in
patients with IS in RH. In the group of patients with CA and IS, non-
dilatational eccentric and concentric hypertrophy of LV (LVH) was most
common (37.4 % and 48.1 %-26.0 % and 61.6 %, respectively), but type
111 was 1.44 times more common in patients with CA, and type V — 1.28
times more often in patients with IS. Eccentric dilated LVH was most
often observed in patients with IS — 2.2 times more often than in patients
with CA, and concentric dilated LVH was more common in patients with
CA - 1.8 times more often than in patients with IS. Interhemispheric
differences were observed only in relation to types Il and V LVH. Thus,
in patients with right hemispheric localization of IF, concentric non-
dilated LVH was 1.66 times more common, and in patients with left-
hemispheric IF localization — 4.4 times eccentric non-dilated LVH.

Conclusions: in patients with CA of 1-3 degree, there were
statistically significant differences in the morpho-functional changes in
the heart, intracardiac and systemic hemodynamics and LV geometry,
and some of these differences were hemispheric.

Keywords: cerebral atherosclerosis, left ventricular geometry, hemi-
spheric differences.
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OCOBJINBOCTI CTPYKTYPHO-®OYHKIIIOHAJIBHOI'O
CTAHY CEPIM Y HAINIEHTIB HA PI3HUX CTAAIAX
HEPEBPAJIBHOT'O ATEPOCKJIEPO3Y

IepebpoBackyspHi 3aXBOPIOBAHHS — OJlHA 3 HAWBAXJIUBIIIHMX TPH-
YHMH 3aXBOPIOBAHOCTI 1 CMEPTHOCTI Cepel TOPOCIOr0 HACCIICHHS.

Merta pgociaiIKeHHsI: TPOBECTH MOPIBHUILHUN aHanmi3z Mopdo-
(hyHKIIOHATIbHUX 3MiH Ceplls, IHTpaKapiabHOI Ta CUCTEMHOI reéMOJU-
HaMIK{ y TIAIi€HTIB MMOXMJIOTO BIKY 3 LEepeOpalbHUM aTepOCKICPO30M
(A) 1-3 crymens.

Marepiaau i MeToaH: B KOMIUICKCHOMY IOCII/DKEHHI B3SUIM y4acTh
229 marrieHTiB 3 mepedparbHUM atepockiepo3oM 1-3 crymens. [lamien-
TH Oynu po3jineHi Ha 4 rpynu: 1— neperecnu imemivnuii iHcynbsT (1) B
npagiit miBkymni (I1I1), 2 — nepenecnu 11 B niBiii niBkyai (JIIT), 3 3 uepe-
OpanbHUM aTepockiepo3oM 1-2 crynens (0e3 Il — rpyna nopiBHsHHS) i
4 — 3aranpHa rpyna namieHTiB, ski II. J{u3aitH: MOCTIIKEHHS TPOCTE,
NPOCHEKTUBHE, HEPaH/IOMi30BaHe, 3 MOCIIZOBHHM  BKIIOUEHHSIM
MALi€HTIB.

Pe3yabTaTi Ta o6rosopennsi: [lopiBHsHHI MiX co0OI0 TpynH cTa-
TUCTUYHO 3HaYyMMO pospisHsimcs 3a ingekcom JIIT (UJIIT), immexcom
KiHIleBo-IiacTomiyHoro  posMmipy  (iKJP), iHmekcom  KiHmeso-
cucroiiyHoro po3mipy (iKCP) i ToBHmIMHI CTIHOK JIBOTO IIIYHOUYKA
(JILI). Tax, naiibinsiue 3Hauenns iJII1 ciocrepiranocs y namientis 3 LA
(8 1,1 pasiB Ginpmre, Hix y namieHTiB 3 I1), HaitOinpmi 3Havenns iKJP i
iKCP — B rpymi nmarieHTiB 3 JTiBOMIBKYJIBHOIO JToKami3amieio IB (B 1,141 B
1,18 pasiB Ginbie BiAMoBiaHO, Hixk y nmamieHTiB 3 [{A 6e3 II). Minimanb-
Ha TOBIIMHA MDKIUTYHOUKOBOI mepetwHku (MILII) i 3amupoi CTiHKH
JIII 6yma B rpymi mamientiB 3 A (8 1,18 1 1,17 paziB menme
BIANOBITHO B IOPIiBHSAHHI 3 Tpynoio mamientiB 3 II 6e3 ypaxyBaHHs
HiBKyJIbHOT JoKaizanii IB). MiKIiBKyJIbHI BIAMIHHOCTI CIIOCTEpIraiucs
tinpku nipu omiHmi iKJP, iKCP i topuuai MIIII. Tak, y marmieHTiB 3
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niBomiBKynbHOIO Jokamizariero IB iK/IP B 1,09 pazis, a iKCP B 1,16
pasiB Oynu Oinble, HiK y Tai€HTIB 3 MPaBOMIBKYIHHOIO JIOKAITi3aIli€I0
IB, mpu mpomy MIIIT 6yna B 1,15 pasiB ToBcrima B rpymi Il 3 mpa-
BOIIBKYJIBHOIO, Hi)X 3 JIBOIIBKYJIBHOIO JIOKamizamieio IB. ¥V mopiBHIOBa-
HHUX HaMU TPYIax TaKOX CIOCTEPIrajucsi CTATUCTUYHO 3HAYYIIl BiJMIH-
HOCTI IIPM OLHII MapaMeTpiB CHCTEMHOI Ta IHTpakapAiajdbHOI reMoJu-
Hamiku. Tak, y mamientiB 3 [JA iHOEKC KiHIIEBO-IiaCTONIYHOTO 00'eMy
(IKOO) B 1,14 pasziB Ouiblue i iHAEKC KiHIIEBO-CHCTOJIYHOTO 00'eMy
(IKCO) B 1,09 pa3iB meHmre, Hix y mauieHtiB 3 II, mpu upomy y
TIAIIEHTIB 3 JIBOIIBKYIBHOO JOKamizamieo IB crocrepiranacs HaiiMeH-
mra ¢pakuis sukury i IKAO B mopiBHSHHI 3 rpymnoto mamieHTis 3 LA (B
1,02 i 1,15 pasiB BigmoBimHO). MiXIIIBKYJIBHI BiAMiHHOCTI Oymu 3a-
peecTpoBaHi TUIBKM Yy BiTHOIIEHHI BeMWYWHHU ynapHoro iHmekcy (VYI).
Tax, y mamienTis 3 II B JIIT VI OyB B 1,2 pa3u Oiipine, HiXK y MAIIEHTIB 3
II B TII1. ¥ rpymi mamientiB 3 LA 1 Il naiiuacTime 3ycTpivanucs Hemina-
TalliiHa eKCUEHTpUYHa 1 KOHIeHTpuuHa rineprpodii JIII (I'JILI)
(37,4% i 48,1 % — 26,0 % i 61,6 % Biamosiguo), npote Il tum B 1,44
pas3u yacrinie 3yctpiyaBcs y mamientiB 3 1[A, a V tun — B 1,28 pasis
yactime y nanientiB 3 II. Exkcuentpuuna qunaraniina [JI HaiOinbm
4acTo croctepiramacs y mamientiB 3 1l — B 2,2 pa3um dacrime, HiX Y
namieHTiB 3 LA, a koHneHTpryHa nunaramiitaa [JII gacrime 3yctpiva-
nmacs y marmieHTiB 3 IIA — B 1,8 pasiB wactime, HiX y mamienTiB 3 1.
MiXMmiBKyJIbHI BiIMIHHOCTI CITOCTEpiragucs TibKH y BigHommeHHi [ 1 V
tuniB [JIII. Tak, y mamieHTiB 3 MpaBOMiBKYJIBHOIO JIOKami3arieo 1B B
1,66 pa3iB yacrinie 3ycTpiyaiacs KOHLIEHTpUYHA Hedinaraniina [JII, a
y TALI€HTIB 3 JIIBOMIBKYJIBHOIO JOKamizaiiero 1B — B 4,4, pasu ekclieH-
TpuuHa HepunaTaniina [JII.

BucHoBkmu: y nanienTis 3 LIA 1-3 cryneHst crioctepiraloTbesi CTaTH-
CTMYHO 3HAYyILi BiIMIHHOCTI MOp(O-(QYHKIIIOHATBHUX 3MiH cepus, 1H-
TpakapaiadbHOI Ta CHCTEMHOI reMoanHaMiku i reometpii JILI, mpuaomy
JIesIKi 3 IIUX BiIMIHHOCTEH HOCATH «IIBKYJIBHHUID XapaKTep.

KirouoBi cioBa: 1epeOpanpHuil aTepockiiepo3, TeOMETpisi JiBOro
NUTYHOYKa, MDKITIBKYIIBHI BIJIMiHHOCTI.

ABTOp, BilNoBiAaNbHUI 32 THCTyBaHHsI: emariya83@gmail.com

Jiee 4acTO OCHOBOM MOpakKeHHs COCYIUCTON CUCTe-
MBI MO3Ta, NPHUBOJSIICH K Pa3sBUTHIO OCTPBIX H
XPOHHYECKHUX (OPM HapyLIEHHH MO3TOBOTO KPOBO-

nepeOpaibHOl MATONOrHU BBI3BIBAIOT HECOMHEH-
HBIf MHTEpeCc y Bpayeil pasiM4YHBIX CIelUaibHO-
CTel, IMHAMUYHO paclmpsisich. VI3MeHenue QyHK-
MM U CTPYKTYPHl CEPAEYHON MBIIIILI B OTBET Ha
OCTPYIO U XPOHHYECKYIO HIIEMHIO TOJOBHOTO MO3-
ra y)xe MHOTO JIET PacCMaTpUBAIOT B paMKax Iie-
pebpo-KapaHaIbHOTO CHHAPOMA — CJIOXKHOTO KOM-
IUIeKCa METa0OJIMYECKUX, CTPYKTYPHBIX U DIIeK-
TPOPH3UOIOTMIECKUX CJABUTOB, BO3HHUKAIOUINX B
MHOKap/ie B OTBET Ha OCTPYIO WJIM XPOHHYECKYIO
WILIEMHUIO TOJIOBHOTO MO3Ta.

LepebpoBackyssipasie  3a0oneBanus (LIB3) —
OJlHa M3 BAXHEHIIMX NPUYMH 3a00J€BaEMOCTH H
CMEPTHOCTH Cpeny B3pociioro Hacenenusi. HanGo-
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obpamenuss (HMK), sBnsgercs reHepamTn3oBaHHBIH
aTepockiepos [11, 15].

CorylacHO ~ KIJIaCCHYECKHM  IPEACTABICHHUSIM,
aTeporeHe3 — KOMIUIEKC CJIOKHBIX B3aUMOJEHCTBUM
MEXIy COCYIHCTOM CTEHKOW, (HOpPMEHHBIMH 3Je-
MEHTaMH KPOBHU C PacTBOPEHHBIMHU B Heil Onosoru-
YECKH AKTUBHBIMH BEIICCTBAMU M JIOKAJIbHBIMH
HapylIeHMsIMH ~ KpOBOTOKa (Tpuaza Bupxosa,
1856 r.) [22]. Bo3HuKas B OHOM COCYTUCTOM Oac-
celiHe U TOCTENEeHHO IPOrpeccupys, aTepocKIepo3
BOBJICKAET U JPyTHe apTepUalIbHbIE CHCTEMBI, IIPH-
BOJISl K (DOPMUPOBAHUIO PACIIPOCTPAHEHHOTO COCY-
nuctoro mopaxkenus [7, 8]. CormacHo coBpemeH-

HOM KOHIETIIHNH aTCPOCKIICPO3a, KIIMHUYICCKAsA Ma-
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HU(ecTaus OONBIINHCTBA CEPACUYHO-COCYIUCTHIX
KaTacTpo( HETOCPEICTBEHHO CBs3aHA C 3BOIIO-
mieir ACBH w® pasBuTHEM COOTBETCTBYIOIINX
OCJIO)KHEHHII — paspelBamH, (parMeHTanusIMy,
KPOBOMBIUSHUAMH B Onsiiky. Baxknyro poib B Me-
XaHU3Max aTeporeHe3a WrpaeT TakXKe TIeMOJIUHA-
MHYECKUH (aKTOp, MPOSBISIOIIUICS B BHUIE IIO-
BPEKAAIOLIETO JIOKAIBHOTO BO3AEHCTBHS MOTOKA
KPOBH Ha CTEHKY COCYZAa, Ha €ro HIOTeNUuil B Me-
cTax (U3HONIOTHIECKUX H3THOOB 1 OuypKammii.
Tumeprpodust nesoro kemymouka (IJDK) B
OOJIBIIMHCTBE CIIy4acB SABISIETCS CIEACTBHEM TH-
NmepToHNYecKoil Oome3nn. Ho, kak mokaspIBaeT
npaktuka, [ JOK gacto oOHapyxuBaercs u y 00Jb-
HBIX C wumemudeckoir Gonesnpto cepama (UBC),
¢bubpwIsinneil npexcepAnii, Npu OXUPEHHUH, ca-
xapHoMm auabere (CH) u 1IB3. Kpome Toro, Hako-
MMUJIKCh HOBBIC AaHHEBIE 0 martoreHese I'JDK, xoro-
pble TpebyroT 0600meHus. Bo MHOrHX mccnenoBa-
HUSX M3YYaJIUCh BCTPEYacMOCTh M IPOTHOCTHYE-
ckoe 3HayeHune [JDK [1-5]. B oOmeit momymsimm
€€ PacIpOCTPaHEHHOCTh yBEIWYHMBACTCS C BO3pac-
TOM M JOCTHTaeT M0 KpuTepusiM cororpadun 19 %
y i 17-90 net [1], a npu apTepuaibHON TUnep-
tersuu (AI') — 20-50 % [6]. YBenuueHue Macchl
neBoro xenyznouka (JIK) va 50 r/m B uHAEKCEe Mac-
cbl/BoIcOTHl JOK y My»K4YMH M KEHIIUH CBS3aHO C
YBEJIMYEHHEM PHCKA CEPICYHO-COCYIUCTBIX COOBI-
Tt npubimsurensHo Ha 50 % [2]. [lo mamHBIM
maremn NHANES 11 (1976-1992), y aunx ¢ ['JIXK B
JBa pa3a BO3PACTAET BEPOSTHOCTD
COCYZMCTBIX COOBITHH TOCIIE KOPPEKTHPOBKHM Ha
AT [3]. IIpu uccrenoanuu 2461 GompHOTO, ¥ KO-
Topeix nuarHo3 MBC ObLT MOATBEpKACH aHTHOTpa-
¢ugecku, 6onpHbIe ¢ I'JDK nmenn Ha 56 % Oomnbiue

CepACHUHO-

PHCK CMEpTH B TEUCHHE TpeX JIeT, 4eM OoJIbHBIE 63
I'JIXK mociie KOppeKTHPOBKHU OTHOCUTEIHHO APYTUX
(haxropoB pucka [4]. UHTEpecHO, YTO TUATHOCTU-
yeckue kpurepun ['JDK mo pesynbraram coHorpa-
¢um mwmm OKI mpeackas3plBalOT CMEPTHOCTH He3a-
Bucumo [5]. ¥ GompHeix MBC KOHHIEHTpUYecKas
runepTpodusi cBsizaHa ¢ OOJBIIUM PUCKOM Pa3BH-
TUSL CEpAECYHON CMEPTH, YeM Y JIUI] C HOPMaJIbHOU
reomerpueid. Tak, B OZIHOM HCCIIEIOBAHUH y OOJIb-
HeIXx WBC pexkoHCTpyHpoBanmd TeOMETpHYECKHe
o0pasipl n300pakeHus cep/a, MoJydeHHbIE MpHU
aHruorpa¢uu. YCTaHOBJIEHO, YTO PHCK CMEPTH
GONBHBIX ¢ KOHIEHTpHYecKo# runeprpodueii I'JDK
BBIIIIE, Ye€M MPH SKCUEHTPHUUECKOW WIM HOpMAalb-
Hoil reomerpun [7]. PerpocnexkTuBHBIN aHaIu3
OOJIBHBIX ¢ TUNepToHUYecKoil Oone3npto 6e3 MbC
MOKa3aJI TOJIOOHBIA PUCK IJISI CEPACYHON CMEPTH Y
OOJIBHBIX C KOHLIEHTPUYECKO! runeprpodueii [8].
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OmHYM W3 Ba)KHEWITMX HAMpaBICHUH Kapauo-
HEBPOJIOTUH SBJIAETCS COBEPIICHCTBOBAHHE METO-
JIOB TUATHOCTHKH, MPOQUIAKTHKA U TepPauu 00b-
eIMHEHHBIX KapAHANbHBIX U IepeOpalbHBIX 3a00-
neBanuil. l{epeOpo-kapauanbHble HapyIICHHs, BO3-
HUKAOLINE B OCTPOM IEPHOJE MIIEMHUYECKOTO MH-
CynbTa, MHOTOTrpaHHbl. VHCYNBT ¢ (pyHKIMOHAIB-
HO-MOP(}OJIOTMYECKUM HOPaKEHHEM MO3ra IpOBO-
LUpYeT KapauajbHble HapyIIeHHUs (apUTMHH, HILIe-
Musi Muokapnaa). OcoOeHHO BBIpaKeHBI 3TH Hapy-
LIEHUs TIPU JIOKAJIHW3allid WHCYIbTAa B BEpTEOpO-
OazmsipHOM OacceifHe. Y CTaHOBIICHEI ITOTyIIapHBIC
0COOCHHOCTH BJIMSHUS WHCYJIbTa Ha (YHKIHO-
HallbHOE COCTOSIHHME CEpIIeYHO-COCYANUCTOH CHCTe-
Mbl. CTeneHb M XapakTep HapylleHHs (YHKIHO-
HAJILHOTO COCTOSIHHS Cepiia y OOJBbHBIX HHCYIIb-
TOM B 3HaYMTEIbHOM MEpE ONpeaAcIACT KIMHHUYC-
CKOE M IIPOTHOCTHYECKOE OPOPMIICHHSI TEUSHUSI KaK
OCTpOTO, TaK M PEaOUIIUTAI[IOHHOTO TIEPHOJIA.

Takum 00pa3zoM, HECMOTPSI Ha CPaBHUTEIBHYIO
«MOJIOIOCTBY» KapJHOHEBPOJIOTHH KaK HAYYHOTO
HAalpaBJICHUs, OTIPEJIeNICHa POJIb MATOJIOTHU CepALa
B MIATOT€HE3€ MHCYNbTA, U3ydICHBI HEKOTOPHIC IICH-
TpalbHbIE MEXaHMW3Mbl HEPBHOW pPETYISALUH Aes-
cepaua Kapuo-
nepeOpaibHBIX B3aMMOCBS3€H B OCTpBIA TEpHOJ

TEJILHOCTH 0COOCHHOCTH
uHCynbTa. OJIHAKO A0 HACTOAIIETO BPEMEHH HE
Hpe}lCTaBHCHBI JIUHAMHUYCCKNEC MCXAaHU3MBI (bOpMI/I-
poBaHHS  OCOOEHHOCTEH  IepedpOo-KapaAHaIbHBIX
B3aMMOCBSI3¢i y OOJBHBIX TPH PA3TUYHBIX CTATUSIX
epeOpaNTbHOTO aTepOCKIepo3a.

Ilean uccienoBanms:

[IpoBecTn CpaBHUTENBHBI aHAMU3 MOPQO-
(YHKIMOHATBHBIX W3MEHEHHH Cepana, WHTpakKap-
JIMaJIbHON U CUCTEMHOW reMOJMHAMUKHU y MalUeH-
TOB MOHJIOTO BO3pacTa C IepeOpallbHbIM aTepo-
ckiepo3oM 1-3 creneHu.

3anaum:

* CpaBHUTh  OCOOCHHOCTH

CTPYKTYpHO-
(YHKIIMOHAJIBHOTO COCTOSIHUSI Cep/la, WHTpakap-
JMaJbHON M CHCTEMHON T'€MOJMHAMUKHN y OOJBHBIX
¢ 1-3 craamell DUCHUPKYIATOPHOH 3SHUE(aIona-
THH.

* IlpoBecTu CpaBHUTENBHBIM aHAIU3 CIPYK-
TypHO-(QYHKIIMOHAIEHOTO COCTOSIHHS Cepila, WH-
TpaKapAUaNbHOM M CHCTEMHOM TIeMOAMHAMHKH Y
OOJIBHBIX TTOKHJIOTO BO3pACTa, MEPEHECHINX aTepo-
TPOMOOTHYECKUI MHCYINIBT, C Y4ETOM IOJIyIIapHOH
JOKaJIU3aluu UIIEMUYECKOT0 oYara.

MarepuaJjbl 1 MeTOABI

B KOMITIEKCHOM KJIMHHUKO-WHCTPYMEHTAIHFHOM
HCCIICIOBAHUH MPUHSIN ydacTue 229 MarueHToB ¢
epeOpaIbHBIM aTepockiiepo3oM 2—3 creneHu. [u-
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ar"o3 “riepeOpanbHBIA aTepockiepos’” GopMyHupo-
BaJICI B COOTBETCTBHHU C KiaccH(pUKaImen arepo-
ckiepo3a BO3 ot 2015 r. m moaTBepykgaics IaH-
HBIMH JIA0OPAaTOPHBIX W WHCTPYMEHTAJbHBIX WC-
cieioBaHui  (YJbTpa3ByKoOBas Jomruieporpadus
nepeOpanbHbIX aprepuit, MPT romoBHOro mosra).
[Mauments! ObuTH pasaeneHsl Ha 4 Tpynmsl: 1 — me-
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penecmime MM B mpaBom momymapuu (I111), 2 —
neperecmue W B neBom momymapru (JIIT), 3 — ¢
nepeOpanbHBIM aTepockiiepo3oM 12 crenenn (6e3
WU — rpynma cpaBHeHns) 1 4 — o0Omiast Tpymmna na-
LIMEHTOB, TEPEHECUINX HMIIEMUYECKHHA aTepoOTpOM-
6ornueckuit uncynst (MU) (Tabdmn.l).

Tabnuna 1 — Jlemorpaduyeckue nokazarenu y 60ibHbIX ¢ [JA 1-3 crenenu

Ilepemennas UU (n=89) | UM (n=39) | UM JII (n=50) | LA (n=131)
Bo3spacr, rozpt 63,0 65,0 62,0 60,0
(Me (Q1; Q3) (59,0; 68,0) 62,0; 68,0) (59,0; 67,3) (56,0; 65,0)
(min; max) (48,0; 75,0) (51,0; 75,0) (48,0; 75,0) (44,0; 75,0)
CALL 134 132 136 129
(121; 143) (120; 145) (128; 148) (126; 135)
78 82 88 76
AAL (72; 97) (77; 98) (76;101) (73; 95)
56 50 48 53
AR (49; 46) (43; 47) (47;52) (40; 53)
xK 32; 36,0 14; 35,9 18; 36,0 101; 77,1
ITon (Abc., %)
M 57; 64,0 25; 64,1 32;64,0 30; 22,9
0,5 9;10,1 4;10,3 5; 10,0 -
JlaBHOCTE HHCYIbTa, 1 67,753 25 64,1 42: 84,0 -
rojsl (Abc., %)
1,5 13; 14,6 10; 25,6 3;6,0 -
Jo2 1,11 0 1;2,0 4; 3,1
Jassoets I'B, roxs: 3-5 4;4,5 0 4;8,0 70; 52,4
(AGe.. %) 6-10 42; 47,2 20; 51,3 22;44,0 42; 32,1
11-15 22; 24,7 11; 28,2 11; 22,0 13;9,9
16-20 20; 22,5 8; 20,5 12; 24,0 2;15

* — CYIIECTBYET CTATUCTHYECKH 3HAUMMasl pa3HuIa 1o cpaBHenuio ¢ 1A (p < 0,05)

Ju3aiin — ucciael0BaHuE MPOCTOE, NPOCIEKTUB-
HOE, HepaHIOMHU3UPOBAHHOE, C IOCJICA0BATEIHHBIM
BKJIIOYEHHEM NalnueHToB. [IpoBommimocs Ha 0Oase
OT/IeJ1a COCY/INCTOM MAaTOJIOTHH TOJIOBHOTO Mo3ra ['Y
«UuctutyT repontonorun nvern 1. ®@. YeboTtapepa
HAMH VYkpauns» r. Kues.

B wnccnenoBaHwe HE BKIIOYAIM TAIMEHTOB CO
BceMH (opmMaMu (GUOPWIIIAIMK TPEACepAn, C
HEKOPPHUTHPYEMBIM apTepuaibHbIM gaBieHneM (A/l)
> 160/90 MM pT.CT., APYTIMH HApYIICHUSIMUA PUTMA,
TpeOYIOIINMH TPOBEICHUS aHTHAPUTMHUYECKOH Te-
pamuu, cHibkeHHeM ¢pakiun Beiopoca (PB) < 40 %
1o AaHHbIM AByxMmepHOM OxoKI', kinHHYecKH BBbI-
paKEHHON CepJAEeYHON HEeIOCTaTOYHOCTBIO, 3HAUYU-
TEJIbHO BBIPAXEHHBIMH HapylIeHHsIMH  (QyHKIHH
MOYEK U MEYeHH, C HAPKOTHUECKON MM aJKOroJib-
HOH 3aBUCHMOCTBIO, TIEPEHECEHHBIMH OCTPBIMH BOC-
MATUTENFHBIMH 3a00JICBAaHUSIMH B T€UEHHE TIPE/IIie-
CTBYIOILIETO MecsIia, a TakXkKe, IIePEHECIINMHU peBac-
KYJISIpU3AIHI0, C HeCTAOWIBHON CTEHOKapIueH Wi
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UH(apKTOM MHOKapAa M pPeBMATHYECKHMHU MOPOKa-
MH cepLa.

Bce marmmenTts! moammckiBany MHGOPMHUPOBaH-
HOE COTJIacHe Ha ydyacTHe B ucciepoBaHue. lccie-
JIOBaHHE 0JJ00peHo dTHdeckuM komuteroM 'Y «UH-
crutyt repoHronormn wuMeHu J[.®. UYeborapepa
HAMH VYkpauns» ot 11 suBaps 2016 1.

Bce manmeHTs! MPOXOAWIH OOIIEIPUHITOE KITH-
HUYECKOe, JTabopaTopHOe (aHAIM3 KPOBH M MOYH
o0Iuii, OnpeeeHNe IUIUIHOTO MPO(HIIL, YPOBHS
KpeaTHHHMHA, MOYEBHHBI, TIIFOKO3bI, acCapTaTaMHUHO-
TpaHcdepaspl, aTaHHHAMHHOTpaHC(epassl, OUINPY-
OuHa) W MHCTpyMEHTaJIbHOEe oOcienoBaHue (TpaH-
cropakaibHasi axokapauorpadus, IKI', ynbprpassy-
KOBasi jomuieporpadus coCyJ0B TOJOBBI M IIEH,
MPT rosnoBHOro MO3ra) ¥ MPUHUMAJIH CTAaHJAPTHYIO
aHTHTHINepTeH3UBHYIO Tepanuio (MAIID, anraronu-
CTBI KaJIBITUS).

Oxokapanorpaguyeckne HCCIeIOBaHUS MHpPOBe-
nensl Ha ammapare «Aplio 300» («Toshibay, Sno-
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HUS) C UCIIOJNB30BaHUEM (Ha3UPOBAHHOTO JATUHKA
PST-30BT 3MI'1;, B COOTBETCTBHH C PEKOMEHIAIIH-
SMH €BPOIICHCKOT0 KapIHOJIOTHYECKOro OO0IIeCTBa.
Omnpenensimnch: KOHEYHO-CHCTONMYECKUH — pazMep
(KCP), xoneuno-muacronmueckuii pasmep (KIP),
KOHEYHO-CHCTOIMYECKUN U
mmyeckuit 00bpéMBI cepana (KCO, KJ1O), pasmep
JIII, mpaBoro xenynouxa (IDK), Tommuna mex- xe-
nynoukoBoil neperoponaku (MIXKII) u 3agnell cTeHKkH

KOHCYHO-1HUacCTO-

neBoro >xemymouka (3CJDK). PaccunreiBamics wH-
nexcel JIIT (wJIIT) KCO u KJIO (uKCO, uK/0), a
taroke KCP u K/IP (uKCP, UKJIP), ¢paxuus BHI-

Tabmmmna 2 — Tumer reometpun JIK
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opoca JIXK (DB), ynapusrii 006éM (YO), Macca Muo-
kapma JOK (MMIDXK) n uanexc MMJDK (MMMJDXK).
s ouenku reomerpun JOK paccuuThiBany MHIEKC
otHocuTeNbHOM TommuHbl cteHoK JIDK (MOTCJIXK) ¢
MOCJICAYIOIIUM BBIICIICHHEM HOPMAJIbHOM TreoMeT-
pUH, KOHIICHTPHYECKOTO pPEMOICIUPOBAHUSA, KOH-
LNECHTPUYECKOW M SKCIEHTPUYCCKON THUIepTpohuu
[8] u onpenenenuem tumnos reomerpuu JK cormac-
HO «Prevalence and determinants of left ventricular
geometric abnormalities in hypertensive patients»
Hellenic Journal of Cardiology, 2017 (ta6:m.2).

Tun 3HaueHHne Jdunnaranus JIXK
3HaveHue
reoMeTpun Onpenenenune uMMJIK WOTCIK 3HaveHue
JIK (rp/m®) K/1O/Stena (ma/m?)
K<95
| HopmaneHas reomerpust JOK M<115 <0,42 <75
KoHnuentpuueckoe K<95
I peMoaenupoBanue JK M<115 >042 <75
DKCIEHTpUYecKast K=>95
i negunaranronnas I'JIDK M>115 <042 <75
OKCLEHTpUYECKast K=>95
v nunatamuonHas ['JDK M=>115 <042 > 75
KonuenTprueckas K=>95
v negunmatanuonnas I'JDK M>115 > 0,42 <75
Konuentprueckas K=>95
v nunaramuonHas ['JDK M=>115 >0,42 >

Huacronmueckas ynkiwst JOK onenuBanacs mo
MaKCUMalbHOH ckopoctd panHero (E) u mosmgaero
(A) namomuenus JODK m ux cootHomenus (E/A),
BPEMEHHU 3aMEIICHHUS CKOPOCTH PAaHHETro ITUacTO-
mmaeckoro HanonHeHUst JOK (DT) u Bpemenn uzo-
BOIJIFOMETPUYECKOTO paccriadineHns muokapnaa JIK
(IVRT). PaccumthiBasioch OTHOmIeHHWE muka E K
nuky E’, ckopoct nprkeHus: GuOpO3HOTro Kouibla
MUTPAJIFHOTO KJanaHa (JaTepajbHOW WA MeIu-
anpHOM ero yacreil) — E/E’. YBennuenue E/E’° >
8 yci1. en1. oTpaxkaeT MOBBILICHUE JaBJICHHs HAIOJI-
Henusa JDK, 3nauenus > 15 ycn. ex. paccmarpusa-
eTCSl KaKk MapKep AHACTOIMYCCKON IUC(hYHKIHH
[9]. Hamu ncnonp3oBaHa ciemyromas Kiaccupuka-
U THIIOB JIHACTONIMYecKON mucyHkumu JIK:
E/A<0,8 E/E’ <8, DT >200 mc —1Icr.; E/A-0,8-
1,5 E/E> — 9-12, DT — 160- 200 mc — II crt.; E/A >
2,E/E’>12, DT <160 mc —III cT. [10].

CTaTUCTUYECKUI aHaU3 MPOBOJIWIICS C TIOMO-
b0 HEeTapaMeTPUYECKUX METOJOB TaK Kak pac-
MpelelieHne 3HAaYeHWi IoKaszareeil B Ipymme He
nmoaunHaeTcs 3akoHy ['aycca (mpoBepka MeETOAOM
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Komnmoroposa—CmupHoBa). {1 cpaBHEHHS ABYX
HE3aBHCHUMBIX TPYII HCIOJB30BAICS KPHUTEPHid
kputepuii Manra—Yutau — U). PesynbraTer npen-
CTaBJIcHBI B Buae MeawaHsl u 25 %, 75 % xBapTu-
neii — Me (Q1; Q3).

Pe3yabTarsl U 00CyxKIeHHE

AHanu3upyemble TPYHIBl ObUIH COMOCTaBHMBI
o Bo3pacty u yposHsim CAJl, AL, TTAJI.

CpaBHHMBaeMBbIe MEXIy COOOH TPYIIBI CTaTH-
CTUYECKM 3HauuMmo paznuuanuchk no uJlll u ton-
mHe cteHoK JIK (tabx. 3). Tak, Hanbombpee 3Ha-
yenne w1l Habmoganock y narmenTos ¢ 1A (8 1,1
pa3 Oosnebire, yem y nauuentos ¢ M). Munumans-
nast romuuaa MXKIT n 3CJIXK Gbuta B rpynmne ma-
muentoB ¢ [{A (B 1,18 u 1,17 pa3 MeHbIIIe COOTBET-
CTBEHHO IO CPaBHEHUIO C TPYNNON MalUEHTOB C
WU 6e3 yueta momymapHoit nokanuzanuu NO).

MexmonymapHsle  OTIMYHS ~ HaONIOJaINCh
TosbKO Tipu oueHke TonmuHel MOKII. Tax, MXIIq
osita B 1,15 pa3 tomme B rpynne U ¢ mpasomo-
JyIIapHOM, YeM C JIEBOTIOIYIIApHOI JIOKaIu3aluei
no.
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Tabnwma 3 — CTpykTypHO-(GYHKIMOHATIBHOE COCTOsIHUE cepana y 60ibHBIX ¢ 1A 1-3 crenenn (Me (Q1; Q3))

VM T T A i

Ilepemennas (n = 39) (n = 50) (n=131) (n=89) I'pynnsi U p
13 1963 0,077
3300 (36,25, | %0 31,50 33,00 23 2836 0,380
Ao nuamerp, MM ,38 OO)’ ' (34,00; (33,00; (3,50; 1 871 0’392
’ 35,00) 34.00) 36.00) 12 — 2592
13 725 0,001
3,90 3,90 4,08 3,90 23 952 0,001
Juamerp JIII, cm @ 60" 4,25) (3,48; (4,10; (3,50; 17 801 0’951
o 4:30) 432) 420) 34 14454 0,001
13 500 0,001
Hunexc nuamerpa JIII, 1,91 (i’gg éég é’?g 2-3 791 0,001
o/ (1,67: 2,19) 510, 528 >10) 12 735 0,245
: ’ ’ 34 1134 0,001
13 870 0,001
1,10 L16 127 L1 23 1788 0,001
Ao wos1,19) | 0 (1,20; (1,05 12 604 0,084
o 125) 133) 121) 34 2389 0,001
33,00 33,00 33,10 33,00 ;:g 13%%% 8;615;
Y, % (30.00; (B100; | (29.00: (31.00; = o —
37,25) 34.00) 35,00) 35,00) Lz o D5
13 1137 0,001
1,26 L1 1,02 1,20 23 1217 0,001
MOXKTIx, cm (1,10; 1,32) (0.90; (1,10; (1.00; 12 522 0,006
o 130) 120) 130, 34 2178 0,001
13 1001 0,001
1,10 1,10 0,94 1,10 23 1200 0,001
3CIIK, oM (106, 1.20) (0.90; (1.10; (0.98; 2 = o
o 121) L17) 120) 34 2048 0,001
13 2005 0,255

| 5299 60,89 5338 :
WKJTO, Mt/ 55'%5; (5115),54, (38.16; | (51.92; (43.08; ij égiﬁ 8282
’ 63.92) 68,98) 64,18) 12 — 2200
13 1803 0,054
| 2507 23,05 2514 :
KCO, Mt/ 26'73‘(‘5 (01%67' 2049: | (19.00; (19.60; i‘g %22313 823‘11
’ 45 28) 26,15) 3571 12 Iz 2378
198,50 17300 | 191,00 | 19450 %:g 2312%13%% 8;‘32
MMJDK (167.00: (155.00: | (146,00; | (163,00; = o e
255,25) 226,25) | 23400) | 254.25) 2 LI oo
, 89.12 90,12 13 183200 | 0,114
MUK 10 %‘%’75' (;22‘2‘ (78.56: (76.56: 2.3 272750 | 0,045
: fi7e) | 11469 | 11366) 12 589,50 0,028
’ 34 515600 | 0,845
_ 043 | 043 (0.37; _ 13 154650 | 0,003
HOTCM 048 é%')“’ (0,38; 049) | %% 4(13338' 23 272800 | 0,890
: 0,49) ’ 12 432,50 0,005
34 417900 | 0,136
ool 13 1806,00 | 0,090
A 0,78 (0,68: (07 | 085074 | 081 (068; 23 250300 | 0,151
1,05) L10) 1,14) 1,09) 12 797,50 0,943
' 34 430000 | 0,049
171,00 150,00 | 150,00 154,00 ;:g 12254%%% 8283
DT (150,00; (117.00; | (150.00; | (150.00: 2 e S
196,00) 179.00) | 150,00) | 179,00) 12 s oo
o 13 228150 | 0,580
. 8,00 (7,00; (G0, | 7:00(600: | 800 (600; 23 284200 | 0427
8,00) 500, 9,00) 8,00) 12 74550 0,245
: 34 540750 | 0,829
132
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B cpaBHHBaeMBIX HAMH TpyMIIaX Taxke HaOIrO-
JAIUCh CTAaTHUCTUYECKU 3HAUYUMBbIE OTJIMYMS IPHU
OILICHKE MapaMETPOB CUCTEMHOM U MHTpaKapIuallb-
HOU reMoanHaMUKH (Tadin. 3, 4). Tak, y manueHTOB
¢ HA uKJIO B 1,14 pa3 6ombire u uKCO B 1,09 pa3
MeHblle, yeM y nanueHtos ¢ UM, npu 3tom y na-
I[UEHTOB C JIeBOMONyIIapHOil mnokamusamueir MO

EUMJ, 2019;7(2):126-135

HaOmonanach Haumenbinass ®B u uKJIO mo cpas-
HEeHMIo ¢ rpynmoi maruentos ¢ LA (8 1,02 u 1,15
pa3 COOTBETCTBEHHO). MEXMONyIIapHbIE OTIMIHS
ObUTH 3aperMCTPUPOBAHBI TOJBKO B OTHOIICHHH
BenuuuHbl Y. Tak, y nanuentos ¢ UM B JIII YU
6611 B 1,2 pasa Gonpuie, yeM y nauuentos ¢ U B
[I1.

Tabnuua 4 — [TapameTpsl HHTpaKapAUATLHON U CUCTEMHOW reMoJMHaMuKH y OonbHBIX ¢ LJA 1-3 creneHn,

(Me (Q1;Q3))
Iepemennasn AR nJm b nu I'pynnbl U p
(n=39) (n=50) (n=131) (n=289)
1-3 2261 0,895
VO. vt 69,50 (54,00; |67,00 (59,00; (72,00 (58,20; 67,00 2-3 3234 0,985
’ 88,00) 86,00) 82,20) (59,00, 86,00) 1-2 815 0,996
3-4 5109 0,879
1-3 1422 0,001
VIL vutad 31,60 (19,63; | 38,00 (36,00;|37,30 (31,80; 36,65 2-3 2733 0,108
’ 36,90) 43,50) 43,60) (31,58; 42,00) 1-2 386 0,001
3-4 4810 0,480
1-3 2232 0,806
OB. % 62,50 (58,00; |61,00 (58,00;|62,00 (60,00; 62,00 2-3 2361 0,005
’ 67,25) 63,00) 64,00) (58,00, 64,00) 1-2 815 0,996
3-4 4586 0,166
5004,00 4824,00 5184,00 4824,00 ;:g gggi 8’322
MOK, n/mun (3888,00; (4248,00; (4190,00; (4248,00; 17 815 0:996
6336,00) 6192,00) 5918,40) 61192,00) 32 5109 0.879
0,026 (0,021; |0,027 (0,021;|0,025 (0,022 10,027 ;_g gggéll 81222
ONCC, wllarcer™ | ™70 5oy ™ [ 0031) | 0,031) %Oégil; 12 815 | 0,996
031) 3-4 5109 0,879
, 2511,37 2572,99 2687,75 2561,96 ;:g gggg 8'25(1)
CU, n/musM (2256,92: (2249,13; (2288,08; (2264,79; 17 744 0:498
2994,65) 2962,68) 3141,43) 2988,68) 32 5102 0.872
CornacHo JIAaHHBIM «Prevalence and A, a V tun — B 1,28 pa3 yamie y manueHToB ¢
determinants of left ventricular geometric HUU. Dxcuentpuueckas munatanuonHas [JDK
abnormalities in hypertensive patients», marueH- HaunboJsiee 4acTo HabOMOmanach y MAlMEHTOB C
Tl ¢ AI' umerot 6 Tunos ['JIJK B 3aBrcHMOCTH OT WU — B 2,2 pa3za vame, yem y naiueHToB ¢ 1A, a
sHaueHnd *MMJDK, nOTCJIDK n munaranun JIK KOoHUeHTpuueckasd awinaranuonHas [JIDK wvame
(Tabmn. 4). BCcTpevanach y nanueHTos ¢ IHA — B 1,8 pa3 ua-
B cooTBeTCTBMU ¢ BBINICIIPUBEIACHHOW Kiac- uie, yeM y naruentos ¢ MU (tabu. 5).
cudukanued, B aHAIH3UPYEMBIX HAMH TPYIIAX MexnonymapHele  OTAUYHS  HAOIIOJAIHCh
ObUIM TIOJIyYEHBI CIEAYIOLINE pe3ylbTaThl: B Tonbko B otHomenuu II1 u V tunos I'JIXK. Tak, y
rpynne marueHToB ¢ I[A m WM game Bcero MalMeHTOB C MPaBOMNOJYyIIApHOW JIOKaIu3aluen
BCTpEUAINCh HEIWUJATAIIMOHHAS JKCIEHTpUYe- MO B 1,66 pa3 gamie BcTpeyaaach KOHICGHTpHYE-
ckas u konnentpudeckas ['JIK (37,4 % u 48,1 % ckas HemmiatanuoHHas ['JIXK, a y mamueHTOB C
—26,0% u 61,6 % cooTBeTcTBeHHO), oqHaKo 11 JeBomnonyiapHoi sokanusanueir 1O — B 4,4,
tun B 1,44 paza gamie BcTpedalsicsl y MaIlUEHTOB C pa3a skcueHTpuieckas HeawiataurnonHas ['JDK.
133
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Tabmmna 5 — Pacnpenenenne tunos reomerpun JIK (abce. (%) y 6ompabx ¢ A 1-3 crenenn, B T.4. ¢ yde-
TOM ToTyIapHo# noxanu3amuu 1O)

Tun reomerpun JI2K HH 1 N JIIu oA nn
| 1(0,8)
1| 1(0,8)
1l 3(9,1)* 16 (40,0) # 49 (37,4) 19 (26,0)*
v 2 (6,1)* 3 (4,50) 4(3,1) 5 (6,8)*
\Y% 26 (78,8)* 19 (47,5) # 63 (48,1) 45 (61,6)*
VI 2 (6,1)* 2 (5,00* 13(9,9) 4 (5,5)*

* — CyHIECTBYET CTATHCTHYCCKU 3HAUMMasl pas3HuIia o cpaBHeHuo ¢ LA (p < 0,05);

# — cyliecTByeT cTaTHCTHYCCKH 3HaunMasi pasuuna y MU II1 mo cpauenuro ¢ U JIIT (p < 0,05)

BucnoBxku

1. Y marmeHTOB ¢ nepeOpatbHBIM aTepOCKICPO-
30M 1-2 cTeneHu HAOMIOMAIOTCS CTAaTHCTHYECKU
3HAYMMBIC OTIUYUSA MOP(O-PYHKINOHAIEHBIX H3-
MEHEHUH cepla, UHTPaKapJUaIbHOM U CUCTEMHOU
TreMOJMHAMHKH 0 CPABHEHMIO C MAlMEHTaMH, IIe-
pEHEeCIIUMHU  aTepoTpOMOOTHUECKUA HWHCYJIBT B
MpaBOM U JIEBOM TMOJyIIapuH, TmpuyeM Hauboiee
CTAaTUCTUYCCKH 3HAYUMBIC OTJIMYHWS HAOJII0IaTUCh B
pacOpelesieHnd THUIIOB T€OMETPUHU JIEBOTO JKEIY-
JIoYKa.

2. Y manueHToB ¢ nepedpaIbHBIM aTepOCKIePO-
30M 1-2 cTeneHW TONIIMHA MEXIKETYIOYKOBOM
MEPEropoIKK M 3aJHEH CTEHKH JIEBOI'O KEIyJOo4Ka
OblJIa CTATUCTHYECKU JTIOCTOBEPHO MEHBINE, a KOH-
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ECOLOGICAL ANALYSIS OF OPPORTUNISTIC
MICROFLORA IN PNEUMONIA

Actuality: Purulent-inflammatory diseases of the respiratory tract
are more often induced (under the influence of different triggers) by
endogenous microflora. One of the factors that determine the
appropriateness of the choice of antibiotics and, therefore, the
beneficial outcome of the disease is the microbial spectrum of
causative agents of infection. At the present time, there is increasing
information on changes in the composition of human microbiota at
various diseases and its role in the pathogenesis of various disorders,
including respiratory diseases.

Objective: Studying the species composition of the microflora in
non-hospital pneumonia and the determination of the participation of
different species in the structure of microbiocenosis.

Materials and methods: Bacteriological research of various
clinical materials from 336 patients with pneumonia is conducted.
Microbiological examination included an isolation of pathogens,
identification by morphological, cultural and biochemical properties.

An ecological analysis of the microflora of clinical material was
carried out by studying its structure and functional characteristics using
indicators such as the index of constancy, the Berger-Parker
domination index.

Results and discussion: During the study of micro-ecological
indicators of microflora of patients with pneumonia, the distribution of
endogenous microorganisms of nasopharynx in the biocenosis of lungs
was revealed, which was confirmed by the indices of constancy and the
dominance of Berger-Parker. In the etiological spectrum of infectious
factors, fungi of the genus Candida and streptococci of viridans group,
which had a high colonization level, were prevailed. Microorganisms
were isolated in both a monocultural and associative form, which
contained two to five species. Combinations of bacteria and fungi of
the genus Candida were the most common, which were registered at
80.7 % (152/187). The associations included not only autochthonous
bacteria but also non-specific habitats such as K. pneumoniae,
P. aeruginosa, E. coli, E. cloacae, E. aerogenes, E. faecalis,
E. faecium, P. vulgaris, P. mirabilis, C. xerosis and A. baumonii.

Conclusion: The obtained data have shown that the lungs of
patients with pneumonia are actively colonized by the representatives
of the microflora of the nasopharynx with certain qualitative and
quantitative changes of microbiocenosis. This is manifested in the
emergence of transient and random opportunistic microorganisms
against the background of reduced domination of the autochthonous
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Beryn

[HiliHO-3anaNbHI  3aXBOPIOBAHHS

HUISXIB TPOJOBXKYIOTh 3aJMIIATHCS OJHIEIO 3 aKTy-
IPHHUX Mpo0JeM cydacHol MeauuuHu. [lynpMoHO-
JIOTW YacTillle MAlOTh CIIPaBYy 3 €HJOT€HHHMH, a He
eK30TeHHUMH iH(EKIiIMH, TOOTO 3 IATOJOTIEr,
IHAYKOBaHOIO (TIiJI BILTMBOM Pi3HUX ITyCKOBHX (hak-
TOpIB) €HIIOTEHHOIO MIKPO(IOPOI0, IO MiATBEPIKY-
€TbCS pOOOTAMH JIEKIIbKOX OCTaHHIX pokiB [1, 2].
OpHuM i3 QakTopiB, 1[0 BU3HAYAE JIOLIIBHICTH
BUOOpY aHTHOIOTHKIB 1, OTXKE, CHPHUSTIMBUIN pe-
3yJIbTAT 3aXBOPIOBAHHS € MIKpOOHHUH CrieKTp 30y/1-
Huka iH¢ekmii. Ha manuit yac 3'sBiserbes Bce Oi-
npiie iHpopMmauii mpo 3MiHYy ckilaxy MikpoOioTH
JIOJMHM TIPH PI3HUX 3aXBOPIOBAaHHAX 1 11 poii B
naToreHe3i pi3HUX pO3JajiB, y TOMY YHCI XBOPOO

opraHiB auxanus [ 1, 2, 3].

Merta mociiKeHHs: BUBYEHHS BHJOBOTO CKJa-
Iy MIKpo(JIopH MpH HE TOCHITAIBHUX ITHEBMOHISNX
Ta BU3HAYEHHS YaCTKHU yJacTi Pi3HUX BUAIB y CTPY-

KTypi MikpoOiomeHo3y.

Marepiaau i MeToaH 10CTITKEHD
JocmipkenHs BukoHaHo Ha 6a3i KomyHansHOTO
HEKOMEpILiHHOro mianpueMcTBa XapKiBchbkoi oOa-
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microflora of the nasopharynx. Fungi of the genus Candida and
streptococci of the viridans group were predominant among the other
isolated opportunistic microorganisms and characterized by high
colonization levels.

Keywords: opportunistic bacteria, pneumonia.

Corresponding author: karamell6995@ukr.net

EKOJIOTTYHU AHAJII3 YMOBHO-IATOT'EHHO{

MIKPO®JIOPHA ITPU ITHEBMOHIAX

Y xomi AOCHIIKEHHsI MIKPOEKOJIOTIYHUX ITOKa3HUKIB Mikpodiaopu
XBOpHUX Ha THEBMOHIIO BHSBJICHO MOMIMPEHHS €HIOTCHHUX MIKpOOpTaHi-
3MiB HOCOTJIOTKH y 0iOIIEHO31 JIeTeHiB, 0 MiATBEpHKYBAIOCS iHICKCa-
MH TIOCTiffHOCTI Ta nomiHyBaHHS beprepa-Ilapkepa. B ertiomoriunomy
CHEKTpl IHQEKIIHHNX YMHHUKIB mepeBaxkanu rpudm poxy Candida Ta
CTPENTOKOKH Tpymu viridans, sSKi Madw BHUCOKHH KOJOHI3aIlifHHN pi-
BeHb. MiKpOOpraHi3MHU BUCIBAIUCS K Y MOHOKYJIBTYpHi, Tak i acomia-
TUBHIN (opMi, sika HalidyBaja BiJ ABOX J0 ISty BuAiB. Hainmommupe-
HimuMu Oyiu koMmOiHalii Oaktepiit i rpudiB poay Candida, siki peectpy-
Bayucst 'y 80,7 % (151/187). o ckianay acouianiii BXOAWIN HE JIMIIE
aBTOXTOHHI OakTepii, a ¥ HexapakTepHi /s Oioromy, Taki SK
K. pneumoniae, P. aeruginosa, E. coli, E. cloacae, E. aerogenes,
E. faecalis, E. faecium, P. vulgaris, P. mirabilis, C. xerosis Ta
A. baumonii.

Kiro4oBi cjioBa: yMOBHO-TIaTOT€HHI MiKpPOOPTaHi3MH, THEBMOHIS.

ABTOp, BilnoBiganbHuii 3a mucryBannsi: karamell6995@ukr.net

cHOi pagn «OO0nacHa KiIiHIYHA JiKapHI». Y poboTi
BHKOPHCTaHI pe3yIbTaTH OaKTEpiOJNOTIYHUX TOCIHTi-
JUKEHB PI3HOTO KIIIHIYHOTO MaTepiany Big 336 xBo-
pUX Ha MHEBMOHIO. Y SKOCTI KIIHIYHOTO MaTepia-
ny OyIIi IPOMUBHI BOJM OPOHXIB 1 MOKPOTHHHSL.

JAUXaJIbHUX

Mikpo6ionoriuyHe AOCIIPKEHHS MOJISTraio y BH-
niteHHi 30ymHUKIB Ta imeHTH(iKamii 3a Mopdoo-
TIYHUMH, KYJIbTYypaJbHUMH 1 O10XIMIYHMMH Biac-
THUBOCTSIMH KYJBTYp BimnosizHo no Hakazy MO3
CPCP Ne 535 Bin 22.04.1985p. [4].

Exosoriynuit anaiiz MikpoOHOTo med3axy Kili-
HIYHOTO MaTepiany 3MiHCHIOBAIH MIISIXOM BHBUCH-
HSl HOTO CTPYKTYpW Ta (pyHKIIOHAJIBHUX XapakTe-
PUCTHK 3 BHMKODHCTaHHSM IIOKa3HHUKIB: IHJEKCY
noctiiHoCcT [5], iHnmekcy mominyBaHHs beprepa-
IMapxepa [6].

[Hmexc moctiHOCTI po3paxoByBand 3a (Gopmy-
nor: C% = p-100/P, ne C% — iHmeKc MOCTIHHOCTI,
P — KiJIBKICTH 3pa3KiB, y SIKHUX BUSBJICHUH BHUJ, IO
JOCITIKYEThCSI, P — 3aranbpHa KijbKiCTh MpOaHAIi-
30BaHMX 3pa3KiB. 3aJIe)KHO BiJ] OTPIMAaHUX 3HAYCHb
yci BUAM NOJUIMIM Ha JOMIHAHTHI abo MOCTIiiHI
(C> 50%), pinkicui abo monmarkoBi (25% < C <
50%) i BunaakoBi (C < 25%).

137 © CyMCbKuiA fiepXKaBHWiA yHiBepcuTeT, 2019



H. I. Kosanenxo, T. M. 3amasii, 1. B. Hosixosa, I'. I1. Tapanenxo

BusnaueHHs KOJOHI3aIiHOTO PiBHA a00 KiJlb-
KiCHHI OOJIK IIUTBHOCTI MOMYJAMii MiKpOOpTraHi3-
MiB NPOBOAWIM IUIAXOM IiAPaxXyHKY >KHTTE€3/AT-
HUX KOJIOHIEYTBOPIOIOUHMX OMUHHIE OakTtepiit B 1
MJI KJIIHIYHOTO 3pa3ka 1 BHUpPaXaIW JCCATUHHUM
aorapudmom (Ig KYO/m).

Innexc nominyBanHst beprepa-Ilapkepa, sikuii
03HAYa€ BIJIHOCHY 3HAYMMICTh HAWOUIBII TOIIHMpPE-
HOTO BHIY, pO3paxoByBaju 3a Qopmynor: d =
Nmax/N, me d — inmexc mominyBauHs, Npay — Kijlb-
KiCTh OCOOWH HaWOiNBII mommpeHoro Bumy, N —
KUTBKICTh OCOOWH BUITY, IO TOCIIIKY€ETHCS.

Pe3ysabTaTH A0CTiAKEeHb Ta iX 00roBOpeHHS

Berporo Oyro BumineHo 617 mramiB Mikpoopra-
HI3MIB, siKi Oyso BimHeceHi 1o 11 poxis i 17 Bumis
(tabun. 1). Ionynsmifiauii ckiaax MiKpOOHOTO mei-
3@y JOCHI/PKEHOro KJIIHIYHOro Marepiany OyB
NpPE/ICTaBICHUH (aKyIbTaTUBHO-aHAEPOOHUMHU 1
aepoOHUMH OakTepisiMu Ta Tpubdamu. 3a iHICKCOM
nocTidHocTI Juure rpubu poay Candida Gynu Bin-

EUMJ, 2019;7(2):136-141

HeceHi 10 pimkicHuX abo MOJAaTKOBHMX, a BCi iHIII
BUJY — 10 BUTIAIKOBHX.

[Ipu anami3i yacToT BHCiBaHHSI MiKpOOpTaHi3-
MiB i3 yCiX JOCHIIKEHHX MaTepialiB BHUSIBICHO
3HauHy mepepary rpu6ie poay Candida (37,4 %) i
rpaMIIO3UTHUBHUX OakTepiif, a came Streptococcus
rpynu viridans (22,5%) i S. aureus (6,3 %)
(tabm. 1). Cepen rpaMHeraTUBHUX OakTepii 3HAUHO
nominysanu K. pneumoniae (13,6 %) ta P. aeru-
ginosa (6,2 %). Iumi ymoBHO-TIaTOTeHHI GakTepil
Oymn mpexncraBieHi B Mexax 0,3-2,6 % (tabm. 1).
Xoua cepe] BUAUICHIX MIKpOOpPTaHi3MiB OyiH Bif-
CyTHI JOMIHAaHTHI BUIM, YacTHHA IX MPEICTABIsIIA
HOpMAaJIbHY MiKpO(]IOpy HOCOTIIOTKH, IPOTE JOCITi-
JOKEHUI MIKpOOIOIICHO3 XapaKTePU3yBaBCs MOSBOIO
HIMPOKOT'0 CIIEKTPY TPaH3UTOPHHUX BHUIIB. bakrepii
poxis Escherichia, Enterococcus, Enterobacter,
Acinetobacter, Proteus Buminsnucs B MOOJUHOKUAX
BUIAJIKAX, ajie X piBeHb KOJIOHI3AIIHHOT IIILHOCTI
csras Big 5,0 10 9,0 Ig KYO/r (taba. 2).

Tabmus 1 — Bunosuit ckitag Mikpodaopw, BUALICHOT 13 KIIIHITHOTO MaTepiary MpH MHEBMOHISAX

Yacrora BUCIBAaHHA MiKpPOOpraHizmis
(a0cosoTHe 3HAYeHHS1/ %)
B acomianisix
o] » » o
MikpoopraHnizm = = . = =
Y moHo- =) = = E =
3aranbHa . & 3 = 3 2 = ==
KYJbTYpi g( £ & = E = [E; z
S s | 7 & =
g g g g
Streptococcus rpymnu 139/22,5 39/28,1 68/48,9 25/18,0 6/4,4 1/0,7
viridans
K. pneumoniae 84/13,6 12/14,3 26/30,9 36/42,9 8/9,5 2/2,4
S. aureus 39/6,3 2/5,1 20/51,3 12/30,8 3/7,7 2/5,1
P. aeruginosa 38/6,2 11/28,9 10/26,3 14/36,8 3/7,9 -
S. anhaemolyticus 16/2,6 3/18,8 10/62,5 3/18,7 - -
E. faecium 15/2,4 1/6,7 4/26,6 8/53,3 1/6,7 1/6,7
E. faecalis 12/1,9 - 8/66,7 3/25 1/8,3 -
S. epidermidis 10/1,6 4/40 3/30 3/30 - -
P.mirabilis 7/1,1 - - 4/57,1 2/28,6 1/14,3
E. coli 6/1 - 1/16,7 4/66,6 1/16,7 -
S. pyogenes 4/0,6 2/50 2/50 - - -
A. baumonii 4/0,6 2/50 2/50 - - -
S. pneumoniae 3/0,5 1/33,3 2/66,7 - - -
P.vulgaris 3/0,5 - - 1/33,3 1/33,3 1/33,3
E. cloacae 2/0,3 - 1/5- - - 1/50
E. aerogenes 2/0,3 1/50 - 1/50 - -
C. xerosis 2/0,3 1/50 1/50 - - -
Candida spp. 231/37,4 70/30,3 106/45,9 44/19,0 9/3,9 2/0,9
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Tabnwis 2 — Exooriyna XapakTeprcTHKa MiKpOQJIOpH, BUIICHOI 13 KITIHITHOTO MaTepialy TPy ITHEBMOHISIX

Mikpooprasisu Innekc nocriiinocti, | Inaexc nominyBanns | Kosaounizauiiinmii piBenn,
% Beprepa-Ilapkepa lg KYO/r (M+m)
Streptococcus rpymu viridans 22,5 1,7 52+0,5
K. pneumoniae 13,6 2,8 50+0,5
S. aureus 6,3 59 3,8+0,3
P. aeruginosa 6,2 6,1 52+0,4
S. anhaemolyticus 2,6 14,4 50+0,5
E. faecium 2,4 15,4 59+0,6
E. faecalis 1,9 19,3 50+0,4
S. epidermidis 1,6 23,1 6,7+0,5
P.mirabilis 11 33,0 6,0+£0,5
E. coli 1 38,5 53+0,5
S. pyogenes 0,6 57,8 6,7+0,6
A. baumonii 0,6 57,8 40+04
S. pneumoniae 0,5 77,0 8,0+0,6
P.vulgaris 0,5 77,0 58+0,5
E. cloacae 0,3 1155 6,0+0,4
E. aerogenes 0,3 115,5 9,0+£0,6
C. xerosis 0,3 115,5 8,0+£0,6
Candida spp. 37,4 1,0 3,7+04

AHati3 MIKPOEKOJIOTIYHUX MOKAa3HHUKIB MiKpOd-
JIOpH MPOJEMOHCTPYBAB, IO 3a iHICKCAMH MOCTIH-
HOCTI 1 JOMIHYBaHHS, TPEACTABHUKU HOPMAIBHOI
MIKpO(IIOPH HOCOTTIOTKH CTPENTOKOKH TPymH Viri-
dans nmepeBaxkanu y JOCIIPKEHOMY MiKpOOioIeHO31
(irmexc Beprepa-Ilapkepa cranoBuB 1,7, KonOHI3a-
uitiauit piseus — 5,2 Ig KYO/r) (tabn. 2). Jeuro
MOCTYMaBcsl IM 3a 3Ha4YeHHsIMH S. aureus (iHumexc
Bbeprepa—Ilapkepa cTaHOBHB 5,9, KOJOHI3aIlidHMIA
piBens — 3,8 Ig KYO/r).

Bakrtepiosioriyne AOCITIIKEHHSI CKIay MiKpog-
JIOpH MOKa3ao, o Mikpodaopa Oyna mpeacrapie-
Ha BEJUKOIO KITBKICTIO acoIlialliif MiKpOOpTraHi3MiB,
ski BuciBanmucs y 187 xBopux (56,7 %) (tabm. 3).
VYci BUAiNeHI MiKpOOPTaHi3MH YacTile 3a BCe BUCI-
BAJINCS B acoliallisx, HK Y MOHOKYJIbTYpi. MoHO-
KyInbTypa Oyia BHAiJIEHA 3 KIIHIYHOTO Marepiary
149 xBopux (43,3 %). Haifwacrtime BUSBISIIHCS
rpubu pony Candida (y 70 xBopux a6o 30,3 %),
P. aeruginosa (y 11 xBopux a6o 28,9 %), crpenro-
koku rpymm Viridans (y 39 xsopux abo 28,1 %)
(tabn. 1). Cryninb KOJOHI3AIll I HUX CTAaHOBUB
3,7 Ig KYO/r nns rpubis pony Candida ta 5,2 Ig
KYO/r s Gaxrepii (tabm. 2). ¥V 136 xBopux
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(40,5 %) me Oynu ABOKOMIIOHEHTHI acoriarii, 10
SKUX HaJekaua OUIBIIICTh BHIUICHUX OakTepiit
(264 wrramu a6o 40,5 %). Y 158 xBopux (12,2 %)
BHCIBAJIMCS TPUKOMITOHEHTHI acomiarii, y 36 xBo-
pux (2,4 %) — 4OTHPUKOMITOHEHTHI, a y 10 XBopux
(0,6 %) Oyno BuIiNEHO 5 BHIIB MiKpOOPraHi3MiB.
Hatimommpenimuvu Oy kKoMOiHaIii Oaktepii i
rpubiB poay Candida, ski peectpyBamucs y 151
Bunazakax (80,7 %) (tabn. 4). HactynmHumu 3a yac-
TOTOK BUJAUICHHS OYy/iM MOEIHAHHS TPaMIIO3UTH-
HHUX 1 IpaMHeraTMBHuX Oakrepiii (21 xBopuii abo
11,3 %). [Jlo ckimagy TakMxX acowialiil Halexaln
yacrime 3a Bce K. pneumoniae (17 xBopux abo
81 %), crpenrrokoku rpymu Viridans (6 xsopux abo
28,6 %) Tta E. faecalis i E. faecium (mo 5 xBopux
a6o 24,0 %). CrymiHp OOCIMEHIHHS CTAaHOBHB BiJ
5,0 mo 5,9 lg KYO/r. Acomialii rpaMmno3uTHBHUAX
Oakrepiii peectpyBammcs y 9 xBopux (4,8 %), a
rpamMHeraTuBHAX — y 6 xBopux (3,2 %). ¥V cxiaxi
acoriamii TpaMIo3UTHBHUX OaKTepid mepeBakain
S. aureus Ta CTpenTOKOKM TpymH Viridans, a
K. pneumoniae Buiisiacs y CKJIaai BCiX acoriamii
rpaMHETaTHBHUX OaKTepii.
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Tabmumg 3 — Acorriariii MikpoopraHi3MiB, IO BHSBJICHI y KJIIIHIYHOMY MaTepiaji Mpy MTHEBMOHISX

Acomiamii
Momno- Tpu-
ono JBoKoOM- pu Yotupu- II'ssTuKOM-
KyJbTypa . | xoMmoHen- . .
MOHEHTHi i KOMIIOHEHTHi MOHEHTHI

Kinbkicts naniedris = 336 149 136 41 8 2
BuamocHa KiLKiCTs 242 42,8 25,6 5,8 1,6
acomianii, %
KiHBK.iCTb BUIIIEHUX 149 264 158 36 10
mramiB = 617

Cepen 1BOKOMIIOHEHTHHUX acollialiil rnepeBaa-
nu komGinauii rpubis poxy Candida 3i cTpenToko-
kamu rpymu viridans (62 xsopu x abo 33,2 %),
S.aureus i K. pneumoniae (mo 11 xBopux abo
6,0 %), S. anhaemolyticus (8 xBopux abo 4,3 %) ta
P. aeruginosa (6 xBopux ab6o 3,2 %). Yci iHmii Ba-
plaHTH CYMICHOTO BHIUICHHS MIKPOOPTaHi3MiB
cTaHOBWIM MeHIIe 2 %. HesBakaiounm Ha repeBa-
JKaHHS CTPENTOKOKIB y JOCHIHPKCHOMY MaTepiaiy,
BOHHM HE OYJIM TOMIHAHTHHMH, 32 IHACKCOM IOCTIiH-
HOCTI, IO TPHU3BOAWIO IO OUIBII IHTCHCUBHOTO
3aceJIeHHs] TPaMHEraTHBHUMH 1 TPaMIIO3UTUBHUMHU
OakTepisiMH, HE XapaKTePHUMHU JUIsl OI0TOMY HOCOT-

notku. Takumu Oymu K. pneumoniae, P. aerugino-
sa, E. coli, E. cloacae, E. aerogenes, E. faecalis,
E. faecium, P. vulgaris, P. mirabilis, C. xerosis ta
A. baumonii, konoHi3auiiHui piBeHb SKUX CTAHO-
BuB Bix 5,0 10 9,0 Ig KYO/r. Kpim toro, Tpan3uro-
pHi Buau S. pyogenes, S. waureus, S. epidermidis i
S. pneumoniae Takox XapakTepH3yBaJIHCs BUCOKUM
piBHEM KOJIOHI3aIiifHOT IIITBPHOCTI TMOMyIALii (Bix
5,0 10 8,0 Ig KYO/r). IomupeHHs: TpaH3UTOPHUX
Ta BUIMAJKOBUX MIKPOOPraHi3MiB Yy JOCIIIKEHOMY
GioTomi CBITUUTH MpO (OpMyBaHHs IUCOIO3Y CIU-
30B01 O0OJIOHKH Ha (hOHI OCIAOJIEHHS MiCIIEBOTO
iMyHiTETY.

Tabnmms 4 — Ckiaz acoriarii MikpoopraHi3MiB, BUSIBICHUX y KIHITYHOMY MaTepiaii TPy THEBMOHISIX

YacToTra BUALIEHHS acomiamii

MikpoopraHizm
AOCOJIIOTHA KIIBKIiCTh BignocHa kiabKkicTnb, %
Bakrepii + rpubu poay Candida 151 80,7
I'pammosuTHBHI OakTepii + rpaMHeraTHBHI OakTepil 21 11,3
I'pammosuTHBHI OakTepil 9 4.8
I'pamueratuBHi 6akrepii 6 3,2

TakuM YMHOM, MPOBENEHI NOCHIIKEHHS IOKa-
3a]d, M0 Y XBOPHX HAa ITHEBMOHIIO BiOYBa€eThCS
AKTHBHA KOJIOHI3Allisl JIereHb MPeICTaBHUKAMH MiK-
podIopr HOCOTIIOTKH 3 MEBHUMH SKICHUMH 1 KiJb-
KiCHUMH 3MiHaMH MikpoOioneHo3y. Lle mposBis-

BucHoBku

1. IIpu pocnimkeHH] KiIiHIYHOrO MaTepiainy 336
XBOPHX Ha THEBMOHIIO OYJIO BHSIBJIEHO, II0 €TiOJO-
riYHUH crieKTp 1H(EKIIHHUX YMHHUKIB NP IHEB-
MOHISIX TIPEACTaBIECHUN YMOBHO-TIATOT€HHOIO MiK-
podutoporo 3 nepeBaxkandsM rpubis poxy Candida
Ta CTPENTOKOKIB rpymw Viridans, ski xapakrepusy-
BaJIMCS BUCOKUM KOJIOHI3amiiHUM piBHeM. Hactyn-
HMMHK 3a noumpenictio Oymu K. pneumoniae, S.
aureus ta P. aeruginosa. KosonisauiitHuii piBeHb
MikpoopraHizmie cranouB 3,7 Ig KYO/r anst rpu-
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€TbCS y 301JBIICHHI IMOKA3HHKIB KOJOHI3AIIHHOT
OITBHOCTI, @ TaKOXX Y TOsBI TPAH3UTOPHHUX Ta BU-
MaJKOBUX YMOBHO-TIATOTCHHHUX MiKpOOPraHi3MiB Ha
(hoHI 3HIDKCHHS TOMiHYBaHHS aBTOXTOHHOI MiKpO-
(bII0pH HOCOTJIOTKH.

6iB poay Candida i 5,0-9,0 Ig KYO/r nns Gakrepiii.

2. MikpoopraHi3Mu BHUCIBaJIKCS SIK Y MOHOKYJIb-
TypHiit (43,3 % xBopuX), Tak i acomiaTUBHIN Gopmi
(56,7 % xBopuX), siKa HamidyBaja Big IBOX JIO
m’sTH BUAIB Gaktepiii i rpubiB poxy Candida. o
CKJIQJly acollialiii BXOJWIM HE JIHIIE aBTOXTOHHI
6akrepil HOCOTIIOTKH (S. aureus, cTpPenTOKOKH Ipy-
mu viridans, S. pyogenes, S. anhaemolyticus), a i
HexapakTepHi Ay 6ioromy, Taki sik K. pneumoniae,
P. aeruginosa, E. coli, E. cloacae, E. aerogenes, E.
faecalis, E. faecium, P. vulgaris, P. mirabilis, C.
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Xerosis ta A. baumonii, kosoHizaliiiHuii piBeHb
SKHX cTaHOBUB Bix 5,0 10 9,0 Ig KYO/r.

3. BuciBaHHSA MIKpOOpPTraHi3MiB i3 KIiHIYHOTO
Matepiary 56,7 % xBopuX B acoliaTuBHii ¢opmi i3
piBHEM KOJIOHI3amiiHOT uiinkHOCTI Big 5,0 10 9,0 Ig
KYO/r cBigunTh Tpo 3HIDKEHHS KOJIOHI3aIiifHOT
PE3UCTEHTHOCTI 1 PO3BUTOK YMOBHO-TIATOI'€HHOT
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EVALUATION OF MARKERS OF TARGET ORGANS
PRECLINICAL DAMAGE IN PATIENTS WITH NON-
ALCOHOLIC FATTY LIVER DISEASE COMBINED WITH
METABOLIC SYNDROME DEPENDING ON THE OBESITY
STAGE

Purpose. To assess the indicators of early predictors of NAFLD in
patients with MS by assessing the functional state of the liver and
systemic inflammation, depending on the degree of obesity.

Material and methods. The study included 90 patients with
NAFLD, divided in to 3 groups: group 1 — 30 patients with NADH
without MS, group 2 — patients with NADH combined with MS: with
BMI 25 — 29.9 kg/m? (n = 30) — group 2a, with BMI > 30 kg/m? (n = 30)
— group 2b. The control group consisted of 20 apparently healthy
individuals. All patients were evaluated for the activity of ALT, AST,
LDH, SDH, CHE, total bilirubin level; levels of leptin, adiponectin,
TNF-o.

Results. Significant increase in the level of SDH in patients of both
groups was found. In patients of group 2a LDH level exceeded the value
in healthy persons by 2.5 times (p < 0.05) and was 1.3 times higher than
in patients of group 1 (p < 0.05); in patients of group 2b was exceeded
the control index in 3.7 times (p < 0.05), in 1,6 times as compared to the
patients of group 1 (p < 0.05) and 1,3 times in comparison with patients
of group 2a (p < 0.05). The activity of CHE in patients of group 1
significantly was not different from the index of control (p > 0.05), in
patients of group 2b significant decrease of CHE activity was found (p <
0.05). The presence of hyperleptinemia, hypoadiponectinemia, and
systemic inflammatory response according to the level of TNF -a was
characteristic for patients with NAFLD and MS.

Conclusions. Hyperleptinemia, hypoadiponectinemia, the presence
of a systemic inflammatory response to the level of TNF-0, and a
violation of the synthetic and detoxification functions of the liver, which
are more pronounced in patients with NAFLD and MS with concomitant
obesity of I-III degrees, can be considered not only as markers of
preclinical lesions of target organs, but and as an indicators of the
severity of the combined flow of NAFLD and MS.

Keywords: non-alcoholic fatty liver disease, metabolic syndrome,
obesity.
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OIIIHKA MAPKEPIB JOKJITHIYHOI'O YPAXKEHHA
OPTAHIB-MIIIEHEA Y XBOPUX HA HEAJIKOTOJIbHY
JKHUPOBY XBOPOBY TIEYIHKM 1 METABOJIIYHUI
CHHAPOM 3AJIEKHO BIJ CTYIIEHSA OKUPIHHS

Mera pocaimkennsi. Bussuru panni npeguxropu HAXKXII y xBo-
pux Ha MC IUISIXOM OIIHKH (PYHKI[IOHANBHOTO CTaHY IEYiHKH Ta CHC-
TEMHOTO 3alaJICHHS 3aJIeKHO Bifl CTYIICHS OXKHPIHHS.

Martepian i meronu aociaimxenHs. OoOcrtexxeHo 90 xBopmx Ha
HAXXITI, po3ninenux Ha 3 rpymu: I rpyna — 30 xBopux 3 HAXKXII 6e3
MC, II rpyna — xBopi 3 HAXXII na Tai MC: 3 IMT 25 — 29,9 xr/m” (n =
30) — IIA rpyma; 3 IMT > 30 kr/m? (n = 30) — IIB rpyma. KouTponsiy
rpymy ckianu 20 mpakTUYHO 310poBUX ocib. [lamieHTam BU3Ha4a M mo-
kasHuku akTuBHOCTI AAT, AcAT, JIAT, CAl', XE, piBeHb 3araibHOro
Oinipy0iny; piBeHb NenTHHY, anunoHekTuHy, OHII-0.

Pe3yabTaTu gocainkeHs. BctaHOBIEHO 1OCTOBIpHE HAPOCTAHHS Pi-
BHsA C/II" y xBopux 000x rpym. Y xBopux IIA rpymu pisens JIAT mepe-
BUIIIYBaB BEJIMYMHY B 3I0pPOBHX 0ci0 B 2,5 pasu (p < 0,05) ta 6yB B 1,3
pa3u BUMKM TOpiBHAHO 3 XxBopumHu | rpymu (p < 0,05); y xBopux IIb
rpynu B 3,7 pa3u nepeBUIMB MOKa3HUK B KoHTpouti (p < 0,05), B 1,6 pa3
nopiBHsAHO 3 nauieHtamu I rpynu (p < 0,05) ta B 1,3 pa3u nopiBHSHO 3
xBopumH IIA rpynu (p < 0,05). AxtuBHicte XE y xBopux I rpynu noc-
TOBIPHO HE BiJpi3HSIACH BiJl TOKa3HUKA B KOHTpodi (p > 0,05), y XxBopux
II b rpynu BiIMITHIM AOCTOBIpHE 3HM)KEHHS aKTHMBHOCTI LIBOTO IMOKa3-
Huka (p < 0,05). Jna xBopux i3 HAXKXII ta MC xapakTepHuM € HasB-
HICTPp TillepJeNTHHEeMIl, TiIMOAIWIIOHEKTHHEMIl, CHCTEMHOI 3amajibHOI
peakii 3a pisaem ©HII-a.

BucnoBku. [imeprentrHeMiro, TiNOaJAHMIOHEKTHHEMIIO, HasSBHICTH
CHCTeMHOI 3amanbHOi peakuii 3a piBHeM PHII-a Ta mopymieHHs cHUHTe-
TUYHOT 1 JIe31HTOKCHUKAIIHOT (DYHKIIH Me4iHKH, 5Ki OLIbII BUPAXKEHI Yy
xBopux 3 HAXXII ta MC npu cynytabomy oxupinti I — III cryneHis,
MOYKHa BBa)KaTH HE TUJIbKM MapKepaMmu JOKJIIHIYHOIO YpakKeHHs opra-
HIB-MillleHel, ajle ¥ MNOKa3HMKaMH TSDKKOCTI MOEIHAHOTO Iepediry
HAXXII i MC.

Kiro4oBi cjioBa: HealkoroJibHA KUPOBA XBOP0Oa MEUiHKH, METab0-
JYHUN CHHAPOM, OXKHUPIHHI.

ABTOp, BilnoBinanpHuii 3a muctyBannsi: oksana.kocherzhat@gmail.com

MOMIUPEHICTh IyKpoBoro miadery i mo 2035 poxy
MPOTHO3Yy€eThCs Horo 30inbuienHs ua 50 % [8, 1, 9].

IMHI HaOyna nmpoOJieMa J1arHOCTHKY Ta JIKYBaHHS
HEaJIKOTOJIbHOT ~ JKMpOBOI  XBOpOOHM
(HAXXIT), sixa mocigae m’siTe Miciie 3a MOIIHpeHi-
ctio cepen Hacenenus — 4,8 % [1, 2, 3]. HAXXII
TICHO TOB’sI3aHA 3 OXKHPIHHAM, 1 HA CHOTOJHIITHIN

MEYiHKU

JIeHb BU3HAETHCS K MaHiecTallis ypaxeHHs medi-
HKH Tipu MeTabomiunomy cuaapomi (MC) [4, 5, 6].
Posnoscromxkenicte MC 301IbIIYETECS 3 KOKHHM
pokxoMm, B nmanuii yac ekcrepTd BOO3 oOIiHIOIOTH
CUTYyaIli0 fK HOBY maHaemiro XXI cTomiTTs, 1o
OXOIUTIOE 1HAYCTpiaNbHO-pO3BHHEHI Kpainu [1, 7].
3a cBoeto nomwupeHicte MC B 2 pasu InepeBHILye
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3a ganumu  pociimkenas NHANES 11T (Third
National Health and Nutritional Examination
Survey) nommupeHicTs XUpoBoi AUCTPOQii MediHKU
CTaHOBHTH /10 16 % BUMAAKIB y MAI€HTIB i3 HOP-
MaJIbHOI0 Macoro Tima Ta 10 76 % — y XBopux i3
oxupinasam [10, 11].

Kimpkicts xBopux Ha HAXKXII, Tak i oxxupinas
MTOCTIHHO 301TBIIY€ETHCS, IO TTOB’ SI3YIOTh HE TiIBKH
3 XpOHIYHHM CTPECOM, CEpLEBO-CYINHHUMH IIepe-
JYMOBaMH, a ¥ 3 MOMINPEHICTIO BUCOKOKAIOPIHHOT
IIBHJKOI DXKi, IO CIPHSAE HAKONMYEHHIO HaJUINII-
koBoi Bard [11, 10, 3]. Yactora po3sutky HAXXII

© CyMCbKuiA fiepXKaBHWiA yHiBepcuTeT, 2019
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3poctae Bix 19 % 3a inpekcy macu tina (IMT) 25 —
29,9 KF/MZ, 10 35 % mpu IMT 35 Kr/m2.

MMamientn 3 HAXXII xpiM HaIITHIIKOBOI MacH
Tida, JUCTimieMil, TimepxojecTepuHeMil, 3a3BU9ai
MarOTh 3aXBOPIOBAHHS CEPLEBO-CYIUHHOI CUCTEMH.
VY Takux Mali€HTiB BUCOKUH PU3MK PO3BUTKY IO-
wupenoro ¢ibpo3y Ta muposy meuinku [12, 11].
®i6po3, uupo3s 3yctpivaerscst y 1043 % mnarieHTis
3 HAXXII, a nmeuinkoBa HemocTaTHICTh y 2-3 %
[11, 13].

Ha cyugacromy ertami HAXXII BBaxkaroTs «Iie-
gigkoBuM» nposisoM MC [14]. Binsme vk y 90 %
marieaTiB 3 HAXKXII € ogna xomnonent MC a6o
6inpie, a y 30 % HasBHi Bci kommonentn MC [15].
IMoenuanus MC i HAXKXII 4yuHUTE B3a€EMHO IOTE-
HIiOBaJbHY Aito Ha nepedir HAXKXII 1 30inbIien-
HSl CTYICHS CTEaTo3y IMeYiHKH.

IMoennanuas MC 1 HAXXII uuHUTE B3a€MHO
NOTEHIIIOBaIbHY [Iit0 sk Ha mepebir HAXKXIT i
301IBIICHAS CTYTIEHS CTEaTo3y IMEYiHKH, TaK 1 Ha
MPOTPECYBaHHS 3aXBOPIOBAaHHS Ta IOIIKOKCHHS
opradiB-mimeneit [10, 16]. Eminemionorigni mocoi-
JOKEHHS CBiA4aTh, MO y OLIBIIOCTI MAIiEHTIB MPOC-
THH cTeaTo3 Mae JHoOposikicHU mepebir. CBoedac-
Ha piarHoctuka HAJKXIT BaxiuBa, OCKIJIBKH Y
25 % Bumajkax cepei LUX XBOPHX CIOCTEPIraeThCs
MPOTPECYBaHHA 1O IUPO3Y ICYiHKH, MCUiHKOBOI
HEIOCTATHOCTi a00 TenaToLENOIPHO] KapIIMHOMHU
[3]. Yucnenni oCHiKeHHS CBIIYaTh PO MOMKIIH-
BIiCTh BUSBJICHHS BiIMIHHOCTEW MiX MPOCTHM CTea-
to3oM i HAXKXII 6e3 mpoBeneHHsS TaKUX iHBAa3HB-
HUX TECTIB, sIK Oiomcis mewinku [17].

BaxnBa posib MeXaHi3MiB MPO3anajbHOTO IIH-
TOKiHy, Takoro SK (DaKTop HEKpo3y IyXJIMH-0
(®HII-0), aTunoKiHiB — JIENTHHY Ta aJJUIIOHEKTHHY
y crpusinai po3Butky HAXXII [1]. Moxna Bucio-
BUTH NPUIYIIEHHS, 10 MPOTPECYBaHHS 3aXBOPIO-
BaHHs 0araTo B 4OMY 3aJIeKHTh BiJl KOMIUIEKCHOT
B3aeMoii nux ¢aktopiB. MoxIKBO, 1X KOMOIHALs
MOCTYXHUTh IJI1 CTBOPSHHS HOBOI TaHem Oiomap-
KepiB I BHSABICHHS TICTOJOTIYHOI aKTHBHOCTI
HAXXII [12].

Mera pociaimkenHnsi. BusButu paHHI mpenuk-
topu HAXXII y xBopux Ha MC 1IisxoMm OLiHKH
(hYHKIIOHATTBHOTO CTaHy MEYiHKH Ta CHUCTEMHOTO
3araxeHHs 3aJIeXKHO BiJl CTYNCHS OKUPIHHS.

Martepiaau i meTroau pociaigxenHs. O6crexe-
HO 90 xBopmx i3 HAXXII (52 wonosiku, 38 xiH-
K1), BikoM (63,28 + 7,15) pokis. ¥ I rpymy BBiimI-
10 30 xBopux i3 HAXXII 6e3 MC. V¥ II rpyny — 60
xBopux i3 HAXKXII 3 MC: 30 xBopux 3 HagMipHOIO
macy tima (IMT = 25,0-29,9 kr/m?) (IIA rpyma); 30
xBopux 3 oxupinasMm I — III crymens (IMT >
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30,0 kr/m%) (116 rpyma). KoHTponbHY TpyIty CKIaim
20 mpaKTUIHO 3IOPOBHX OCIO.

Hiarno3 HAXKXII BcTaHOBIIOBaIN BiAIOBIIHO
1o Hakazy MiHicTepcTBa OXOPOHH 3I0pOB’sl YKpai-
Hu Ne826 Big 06.11.2014 poky «VYHidikoBaHuUi
KJIHIYHAH TPOTOKOJ NMEpBUHHOI, BTOpUHHOI (crie-
1iayi30BaHOi) MEAMYHOI JIOTIOMOTHM: HEaJIKOTOJIb-
HUHl creatoremaTut» [8], AJanToBaHOI KIIiHIYHOL
HactaHoBH «HeaskorospHa jxupoBa XBopoOa medi-
HKM» [7], Pexomenmaniii €Bponericrkoi acoriarmii 3
uBueHHs nedinku (EASL), €Bpomneiicbkoi acorria-
mii 3 BuBueHHA miabery (EASD), €pormeiicpkoi
acoriamii 3 BuBueHHs oxupinag (EASO) [11].

HiarHo3 MC BCTaHOBIIOBATM 3a KPUTEPIIMHU
The National Cholesterol Education Program
(NCEP) [9], Ha ocHOBI HasIBHOCTi OYAb-SIKHX TPHOX
a0o Olnblle i3 HACTYNHUX KpHUTEpiiB: 1) HasBHICTH
AO 3a BemmmuunHoro OT > 102 cMm y 4omnoBikiB, >
88 cMm y xkiHok; 2) piBenp Tpuriinepunis (TI)

IV w

cupoBarili kpoBi > 1,7 MmMomns/i; 3) piBes AT
130/85 mm pr.cT.; 4) piBeHb JIMOMPOTEiNiB BUCOKOT
mimeHOCTI < 1,04  MMoOmB/M Y
< 1,29 MMONB/T y XIHOK; 5) piBEHP TIIOKO3H B CH-
posariii kpoBi > 6,1 MMOB/TI.

YOJIOBIKIB,

Kpurepisimu BUKJIFOUEHHS i3 JOCIIIKSHHS OyIH
HasBHICTh TO3UTHBHUX CHPOBAaTKOBUX MapKepiB
BIPYCHUX T€lIaTUTIB, 3JI0BXXMBAHHS €TAHOJIOM, TSXK-
Ki XpOHIYHI 3aXBOPIOBAaHHS JIET€Hb, HUPOK, I[yKPO-
BUii Jia0er, iH(papKT MioKapaa MeHII HiX 3a 6 Mi-
CSILIB 10 MOYATKy AOCIIKEHHs, ceplieBa HelocTa-
taicTh 11 — III craxiii, ®K III-IV (NYHA), 3axBo-
PIOBaHHS CHCTEMH KpOBi, CHCTEMHI 3aXBOPIOBaHHS
CIIOJTyYHOT TKAaHWHHU.

YciM XBOpHM TIPOBENCHO 3arajbHO-KIIiHIYHE
¢izukanbHe 00CTeXEHHs (CKapry, aHaMHE3 XBOPO-
OM Ta XHUTTS, aHaji3 00 €KTHBHOTO CTaTycCy), BHU-
3HA4YeHHS aHTPONOMETPUYHHUX MOKAa3HMKIB (3pICT,
Mmaca Tina, 0oBix Tamii (OT), IMT).

OYHKI[IOHATBHUN CTaH MEYiHKH OIL[IHIOBAIHU 3a
aKkTUBHICTIO pepMeHTIB muToNizy (anaHid- (AAT),
acraparin-amiHotpancgepasu (AcAT)), piBHeM
3arajpHOr0  OUmipyOiHY,  JIaKTaTAETiApOreHasu
(JIAT), cop6itonnerinporenazu (CHAI), xominecTe-
pasu (XE) eH3MMaTHUHNM KOJOPUMETPUYHUM Me-
tomoM (Habopu OJIBBEKC) 3TiHO CTAaHAAPTHHUX Jia-
0OpaTOPHUX METOIHK.

PiBHi nentuny, agunonektuHy i ®HII-0 BU3HA-
yanu iMyHO(pepMEHTHUM METOJOM Ha aHali3aTtopi
PR2100 (Sanofi diagnostic Pasteur, France) 3 Bu-
KOpHCTaHHsAM HabopiB ¢ipmu Human Sex-depend
test, rectu «Elisa», Himeuuuna.

OtpuMaHi pe3yabTaTH 00pOOJISUIN CTATUCTUYHO
3a JJOOMOT'0I0 IPOrpaMHOro 3a0e3neyeHHs] — Tad-
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JTUYHOTO Tporiecopa «Microsoft Excel» Ta makera
npukiIanHux mporpam «Statistica 10.0 (StatSoft,
CIIA). Po3paxoByBany OCHOBHI CTaTHCTHYHI Ma-
pamerpu: cepennro apupmernuny (M) Ta ii cepen-
HIO TOXUOKY ( £ M), KoediuieHT T0CTOBIpHOCTI ().
[IpoBoamnnu mnapHuil (aKTOPHUH KOpENSLIHHUIA
aHaii3 3 oOpaxyHKoM KoedinieHra kopensuii Ilip-
coHa—I.

Pe3yabTaTu ii 06ropopenns. BcraHoBieHo yi-
TKi KIIiHIYHI, TaOOpaTOpHi Ta iIHCTpPyMEHTaJIbHI Xa-
pakrepuctuku MC y xBopux Ha HAXXII, 3anexH0
Big IMT. ns xBopux 3 HAXXII i MC 6ynu Bnac-
tuBi HaviBumi nmokasHukH IMT, OT Ta ¢yrkmiona-
JHHOTO CTAaHy MEUYiHKH.

Bcranosneno, mo sik B I, Tak i B 11 rpymi xBo-
PHX MOKa3HHUK 3arajbHOro OuIipyOiHy B KpOBi CyT-

EUMJ, 2019;7(2): 142-147

TEBO HE BIIPI3HABCS BiJI MMOKa3HUKA B KOHTPOJII (p >
0,05) (Tabm. 1). [Toka3HWKH aKTHBHOCTI TICYiHKOBHX
¢depmentiB ATAT i AcAT y xBopux | rpynu xomnu-
BaJIMCS B MeXax KOHTpoiro (p > 0,05). Anamizyroun
noka3Huk AJAT y xBopux II rpynu BusBICHO, 110
B IIA rpymi neii nokasuuk OyB BuImuM B 1,7 pa3iB
nopiBHAHO 3 KoHTposeM (p < 0,05) ta B 1,6 pasiB
nopiBHsIHO 3 xBopumH | rpynu (p < 0,05), Bixnosi-
nuo. Y manientiB 1Ib rpymu piBens AnAT BusiBuB-
¢ pocroBipHo mimBumenuMm mo (0,92 =+
0,02) mmous/1 (p < 0,05), 1m0 6yi10 BUIINM B 3 pasu
mopiBHAHO 3 KoHTpoJieM (p < 0,05), B 2,8 pasiB mo-
piBHsHO 3 XBopuMmHu | rpymu (p < 0,05) Ta B 1,8 pa-
3iB mopiBHsAHO 3 xBopumHu IIA rpymm (p < 0,05)
BIJITIOBITHO, 110 CBIMYMTH PO HASBHICTH CHHIPOMY
LUTOJI3Y Y XBOpHX 3 okupiHHsAM [-III crynens.

Tabmuus 1 — [Toka3HUKH (HYHKIIOHATIBHOTO CTaHy TIEYIHKH B XBOPHX 3 HEAJIKOTOJILHOIO )KUPOBOIO XBOPOOOIO

MEYiHKU Ha TJIi METa0OIIYHOTO CHHIPOMY 3aJIe)KHO Bifl IHICKCY MacH Tijia

XBopi 3 HAXKXII i3 MC,
IHoxa3Huku 3noposi XBopﬁie:; I-I\I/IAC}KXH Il rpyna (n =60)

(n=20) I rpyna (n Z 30) IIA (n = 30) 116 (n = 30)
Z?fiz{:if;“ipy' 9,50 + 1,02 10,20 £ 1,03 11,12 £ 1,02 1232+ 1,11
ATAT, MMOTB/T 0,30 + 0,06 0,32+0,15 0,51+0,03 *8 0,92+0,02 * 8
ACAT, MMOIIB/T 0,35+ 0,08 0,34+0,15 0,36 + 0,27 0,37+0,29
CJII, On/mn 0,22 + 0,03 0,44 + 0,07 * 0,49 + 0,08 * 0,62 + 0,02 * 8
JIAT, MKkat/1 1,35+ 0,07 321023 * 3,98+ 1,02 * % 4,99 +0,14 * 8"
XE, MKKaT/11 85,62 £ 5,68 82,40 + 2,02 71,33 +3,11 * 8 64,50 + 3,47 * 8

[pumiTkn: * — OCTOBIPHICTH Pi3HHII TOPIBHIHO 31 3H0poBuMH (p < 0,05);

§

BcTaHOBIEHO [OCTOBIpHE HApOCTaHHS pIBHSA
CAI' y xBopux 000X rpymn. 30KpeMa, BeJIMYHHA
CAT' y xBopux | rpynu Oyia BHILOI MOPIBHSHO 3
MOKa3HUKOM B KOHTpoi B 2 pasu (p < 0,05); y xBo-
pux ITA rpymu — B 2,8 pasis (p < 0,05) BignoBigHO.
V nanienriB 1Ib rpynu pisens CII" BusiBuBCS 1oc-
TOBIPHO MiJBUIIEHUM B 2,8 pa3iB MOPIBHIHO 3 KOH-
tposeM (p < 0,05), B 1,4 pa3u NopiBHSHO 3 XBOPH-
mu [ rpymu (p < 0,05) Ta B 1,3 pasu nopisHSHO 3
xBopumH ITA rpymu (p < 0,05), o0 gae MOXKIUBICTD
posuintoBaty BenuunHy CII" sk paHHIN 1 Iy TITUBHHA
MapKep LIUTONI3y TeNmaToIHTIB y mamieHTiB i3 MC
3a HasBHOCTI y HUX oxkupinHs I — III crymnenis.

Pisens JI/II' y xBopux I rpynu B 2,4 pa3u nepe-
BUIIMB NOKa3HUK B KoHTpoui (p < 0,05). ¥ xBopux
ITA rpymnu neil Noka3HUK NEPEBUILYBaB BEIUUUHY B
3n0poBux ocib B 2,5 pasu (p < 0,05) Ta 6yB B 1,3
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— JIOCTOBIPHICTP pi3HMII MOPiBHIHO 3 XBopuMH | rpymu (p < 0,05);
' — IOCTOBIpHICTH pi3HHLI MOPiBHIHO 3 XBopumu [IA miarpymnu (p < 0,05).

pa3u BHIIUM IOPIBHSAHO 3 XBopuMmu [ rpymu (p <
0,05), BignoBinHo. Y xBopux IIb rpynu B 3,7 pazu
MEepeBUINUB MMOKa3HUK B KoHTpoui (p < 0,05), B 1,6
pa3 nopiBHsiHO 3 nauientamu [ rpymu (p < 0,05) Ta
B 1,3 pasu mopiBasHO 3 XxBopuMmu IIA rpymm (p <
0,05) BigmoBiaHO.

AxtuBHicTh XE y xBopux I rpynu nocroBipHo
HE BiIpi3HANACH BiJ TMOKa3HWKAa B KOHTpom (p >
0,05), mo cBimUHTH Mpo 30epexeHy CHHTETUYHY
¢yskmio nedinky y xBopux 3 HAXKXIT 6e3 MC. B
TO# xe yac y xBopux Il rpynu, 30xpema, I1Ib rpynu
BiIMITHJIN JTOCTOBipHE 3HI)KEHHSI aKTUBHOCTI TTOKa-
3anka XE (p < 0,05), mo Bkasye Ha MOPYIICHHS
CHHTeTHYHOI (yHKII NedYiHKH y XBOpHUX Ha
HAXXII 1a tni MC 3 IMT > 30,0 xr/m%

AHaJOTi4Hy 3aKOHOMIPHICTD BUSIBHJIM IIPH aHa-
mi3i piBHiB agumonutokinie Ta ®HII-o (Tabmn. 2).
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Jlnst Beix obcrexxennx xBopux Ha HAXKXII € xapa-
KTEPHHAM JOCTOBIpHE ITiJBUIIECHHS TOKA3HUKIB JIET-
tuHy Ta @HII-0. 30Kkpema, piBeHb JIENTHHY Y XBO-
pux IIA rpymu B 5 pa3iB mepeBHIINB MOKa3HUK KO-
uTpoio (p < 0,05), B 1,3 pa3u mopiBHIHO 3 Malli€H-

EUMJ, 2019;7(2): 142-147

tamu [ rpymu (p < 0,05) BiamosigHo. Y xBopux I1b
TPYIH piBEeHB JICNTHHY B 5,6 pa3iB IEPEBUIIHUB I0O-
Ka3HHK KoHTpoimo (p < 0,05), B 1,5 pa3u — piBeHb
nentuHy y xBopux [ rpymu (p < 0,05) ta B 1,2 pasu
—y xBopux IIA rpynu (p < 0,05) BinnosizaHo.

Tabmuus 2 — PiBHI aIMMOIMTOKIHIB Y XBOPHUX 13 HEAIKOTOJHHOIO JKUPOBOIO XBOPOOOIO MEUiHKH 1 METaboIi -

HUM CUHAPOMOM 3aJIC)KHO Biﬂ BCIIMYHNHU in[eKcy MacH Tina

Xsopi 3 HAMKXIT XBopi 3 HAJKXII na tai MC
3noposi I =60
IMokasHuk (n = 20) 6e3 MC, rpyna, (n )
- I rpyna, (n = 30) IIA (n = 30) I1B (n = 30)
Jlentu, Hr/Mn 21,08 + 7,48 78,55 +2,14 * 104,43 £3,22 * 8 119,21 £3,12 %8
®HII-q, /Mot 21,73 + 0,45 24,55+0,21 * 27,77+0,31 * ¥ 31,44 +0,23 %8
ApunonexTuH, MKr/M1 | 1,22 + 0,22 0,93 + 0,03 * 0,74 + 0,04 * * 0,56+ 0,03 * &

[TpuMiTKU: * — TOCTOBIPHICTH PI3HUII MOPIBHAHO 3i 3M0poBUMHE (p < 0,05);

§

Pisenr ®HII-0 6yB AOCTOBIPHO MiJBUINCHUM Y
BCIX XBOpHX. 30KpeMa, y mnauieHTtiB | rpynu nanuii
nokasHuK Ha 13,0 % mepeBUIIUB piBEHb B KOHTPOIIL
(p <0,05). ¥V xBopux IIA rpynmu ®HII-a Ha 23,0 %
OyB BHIIUM 3a IOKa3HUK Y 3HOpOBUX ocib (p <
0,05) i Ha 13,0 % BUIIMM TOPIBHIHO 3 XBOPUMH |
rpymu (p < 0,05) BigmoinHo. ¥ mamienTiB 1Ib rpy-
i nokasuuk OHII-o Ha 45,0 % nepeBuIIKUB piBeHb
koHTposro (p < 0,05), Ha 28,0 % BUIIMM Bij IOKa3-
nuka I rpymu (p < 0,05) ta Ha 13,0 % BuIte piBHS Yy
xBopux IIA rpymnu (p < 0,05).

BcTaHOBIEHO HAsIBHICTH TilOaJUIIOHEKTHHEMIT
y BCiX 0OCTE)KEHHX XBOpPHUX, IO OyJI0 HAWOLIBII
BupaxeHo y marieHTiB Il rpymu. 3okpema, y xBo-
pux [ rpymu piBeHb aIWTIOHEKTHHY BUSIBHBCS B 1,3
pa3y HIDKYMM 32 HOTO MOKA3HHK Yy 3JI0POBUX 0OCi0
(p < 0,05); y mamienti ITA rpymu mei moka3HUK

BucnoBxku

Jus xBopux i3 HAXKXII Ta MC xapaktepHuM €
HasBHICTP TillEPICNTHHEMII, Ti0aIUITOHEKTHHEMIT,
CHCTEMHOI 3amaibpHOi peakiii 3a pisHem OHII-o Ta
MOPYIIEHHST CHHTETUYHOI M JE31HTOKCHKAI[IHHOL
(hyHKIIH TeYiHKy, SKi OLTBIT BUpaXXeHi IpHU CyIyT-

IlepcnekTHBY NOAAIBLIINX A0CTIIKEHD

AHalni3 NMOKa3HHMKIB (YHKLIOHAJIBHOTO CTaHY
nedinku y xsopux Ha HAXXII B moegnanHi 3
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— IOCTOBIPHICTB pi3HHLI TOPiBHAHO 3 XBopuMH | rpymu (p < 0,05);
' — IOCTOBIpHICTh Pi3HMLI MOPiBHAHO 3 XBopuMH [IA ninrpynu (p < 0,05).

OyB HIKYUM B 1,6 pa3u MOPIBHSIHO 3 KOHTpoJeM (p
< 0,05) Ta B 1,3 pasu — nopiBusiHO 3 | rpymoto (p <
0,05). V cBoto uepry, y xBopux IIb rpymu piBeHs
aIIMTIOHEKTUHY OYB HIDKYMM B 2,2 pa3u MOPiBHAHO
31 3moposumu (p < 0,05), B 1,7 pa3iB HIKIHM 3a
MIOKa3HUK aJUIOHEKTHHY Yy XBopHX | rpymu (p <
0,05) i B 1,3 pa3u nopiBHstHO 3 XBopuMH [IA rpymm
(p <0,05) BigmoBiaHO.

BusiBieHO npsiMi KOpeJSILiiHI 3B'SI3KH MIXK piB-
wamu CIT 1 nmentuny (r = 0,7724; p = 0,0001),
agunonektuny (r = 0,0498; p = 0,0001) Ta ®HII-a
(r = 0,6654; p = 0,0001); JIAI i nentuny (r =
0,6665; p = 0,0001), agummonextuny (r = 0,0786; p
=0,0001) Ta ®HII-a (r = 0,4452; p = 0,0001); XE i
nentuny (r = 0,7675; p = 0,0001), agumonexTuny (r
= 0,0684; p = 0,0001) Ta ®HII-a (r = 0,5471; p =
0,0001) BimmoBimHO.

HhoMy oxupiHHi [-III cTymeHiB, mo mo3BoisEe BBa-
KaTH IX HE TUIbKM MapKepamH JOKJIIHIYHOTO ypa-
JKEHHSI OpraHiB-MillIeHeH, ane i MOKa3HUKaMU TSK-
kocTi moegranoro nepedbiry HAXKXIT i MC.

MC mix BIJMBOM KOMIUIEKCHOTO JIIKYBaHHS 3a-
snexHo Big IMT.
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INFLUENCE OF CARDONAT ON INDICATORS
OF BIOCHEMICAL AND HORMONAL HOMEOSTASIS IN
SPORTSMANS WITH CARDIOMYOPATHY AFTER PHYSICAL
OVERLOAD

Introduction. Modern sport of the highest achievements is
inextricably linked with the constant physical activity of high intensity,
which ultimately leads to the formation of overvoltage phenomena of
various body systems.

The purpose. To substantiate the expediency of appointment of
athletes with clinical and instrumental signs of the cardiomyopathy,
caused by chronic physical overload (CMPCPO) of the metabolic
preparation Cardonat on the basis of evaluation of its influence on the
indices of biochemical and hormonal homeostasis.

Materials and methods. The study involved 48 athletes,
representatives of cyclic sports, with a diagnosis CMPCPO who were
randomized to 2 equivalent (n = 24) groups: the main group and the
controls. The volume and intensity of training loads was reduced in
athletes of both groups by 75%. The control group participants received
only basic therapy (the combination of the drug panangin (potassium and
magnesium aspartate) and the drug Triovit, at therapeutic doses of
vitamin-mineral orientation and placebo (capsule with starch). Athletes
of the main group in addition to basic therapy used Cardonat for one
capsule three times a day for 4 weeks. A comprehensive laboratory study
of athletes before and after the course of treatment included a study of
the indicators of biochemical and hormonal homeostasis, as well as
prooxidant-antioxidant balance.

Results. The addition of Cardonat to the complex therapy of athletes
from the CMPCPO during the month is accompanied by a positive effect
on the structural characteristics of the erythrocyte membranes of the
athletes, which is reflected in the improvement of the state of
prooxidant-antioxidant equilibrium: in the representatives of the main
group, the administration of the drug caused a statistically significant
decrease, compared with the data in the control group, malodialdehyde
(MDA), increase in the concentration of reduced glutathione (GSH) in
erythrocyte membranes and decrease of prooxidant-antioxidant
coefficient (Cg,), indicating the predominance of antioxidant processes
over lipopereoxidation processes. It is also shown that taking a Cardonat
with athletes with manifestations CMPCPO is not accompanied by
negative changes in standard laboratory biochemical parameters that
reflect the functional state of various organs and systems of the body's
organs. The decrease in the activity of aspartate aminotransferase (AST)
and the tendency towards a more pronounced decrease in alanine
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aminotransferase (ALT), a-amylase and urea content in comparison with
the values of the corresponding indices in the control group, confirms the
positive effect of the drug on the functional state of the liver and
pancreas. Indicators of hormonal homeostasis are indicative of
improving the ratio of anabolic and catabolic processes in the body of
athletes and reducing the level of stress due to the use of the drug. Thus,
after taking Cardonat in the main group, testosterone levels increased by
31.6 % (p < 0.05) compared to baseline data, and cortisol decreased by
63.8 % (p <0.05); the average index of anabolism in the main group
after treatment increased by 58.9 % (p <0.05), which indicates a
significant increase in the rate of anabolic processes.

Conclusions. The additional use of cardonat in therapy is safe,
expedient, pathogenetically justified, in particular for the treatment of
homeostatic shifts in the body of athletes with clinical and
electrocardiographic manifestations of CMPCPO.

Keywords: athletes, Cardonat, biochemical and hormonal homeosta-
sis, prooxidant-antioxidant balance, cardiomyopathy, chronic overstrain.
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BIIVINB IIPEITAPATY KAPJOHAT HA ITOKA3ZHHUKHU
BIOXIMIYHOTO TA TOPMOHAJIBHOI'O TI'OMEOCTA3Y
CIIOPTCMEHIB 3 KAPAIOMIOIIATIEIO XPOHIYHOI'O
PI3UYHOI'O IEPEHAIIPYXXEHHA

CyyacHUi COPT BUIIKMX JOCATHEHb HEBiJI’€MHO IOB’S3aHUH 3 MOC-
TIHHAMHE  (I3UYHUMH HABAHTAKEHHSIMM BHMCOKOT IHTEHCHBHOCTI, IO
3PEITO0 MPU3BOAUTH 710 (YOPMYBaHHS SBHII] JIe3aJanTallii 1 SIK HACJIiIOK
— J10 mopyleHb (YHKI[IOHYBaHHS Pi3HUX CHCTEM OpraHi3My CIopTCMe-
HiB.

Mera pocaimkennsi. OOIpYHTYBAaTH MJOIUIBHICTh TNPH3HAYCHHS
CHOpPTCMEHaM 3 KIIHIKO-iIHCTPYMEHTAIbHIMH O3HAKaMH KapJioMiomaTil
XpoHigHOTO (iznyHoro nepeHanpyxeHHs (KMIIX®II) merabomigHoro
mpernapaTy KapJoHaT Ha OCHOBI OILIHKK HOTO BIDIMBY Ha IMIOKAa3HUKHU 010-
XIMIYHOTO ¥ TOPMOHAJILHOTO TOMEOCTAa3Yy.

Marepianu ta meroau. B gocnimkenni Opanu ydacts 48 atieriB —
NPE/ICTABHUKIB IIMKJIIYHUX BHUJIB CIIOPTY — 3 BCTAHOBJICHHM J[IarHO30M
KMIIX®II, sixi Oynu panaomizoBati y 2 piBHO3HauHI (n = 24 B KOXHi)
IPYNH — OCHOBHY 1 KOHTPOJIbHY. Y CHOPTCMEHIB 000X IpyIl 3 MOMEHTY
MOCTAaHOBKHM JiarHo3y 00’€M Ta iHTEHCHBHICTh TPEHYBAJbHUX HaBaHTa-
JKeHb OyJI0 3HMXEHO Ha 75 %. YYacHHKM TPYNH KOHTPOJIO NMpHHMAaH
TUIBKK 3acoOu OasucHoi Tepamii (MaHaHTiH, TPIOBIT y TepareBTHYHUX
no3ax) W rrane6o (kamcyny 3 kpoxmanem). CIlOpTCMEHaM OCHOBHO{
TpyIY JOAATKOBO 10 0a3MCHOI Tepamii npu3Hayaiy npernapar KapIoHat
1o OJHIH Karcymi Tpudi Ha 100y mpoTsirom 4 TwkHiB. KoMiuiekcHe na-
OopaTopHe IOCIHiPKeHHsS CHOPTCMEHIB J0 TOYATKy Ta MO 3aKiHYeHHI
KypCy JiKyBaHHS BKJIIOYAJI0O BUBYCHHS MOKAa3HHKIB 0i0XiMi4HOTO Ta ro-
PMOHAJIBHOI'O T'OMEOCTa3y, a TaKOXK IPOOKCHAAHTHO-aHTHOKCHUAAHTHOT
piBHOBarm.

PesyabTaTu nocaimkenns. JlofgaBaHHs KapJOHATy 10 KOMIUIEKCHOT
tepanii ciopremeniB 3 KMITX®II npotarom micsis, CynpoBOJDKY€EThCS
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HO3UTHUBHUM BIUIMBOM Ha CTPYKTYPHI XapaKTEPHCTHKH MeMOpaH epuT-
POLIMTIB aTJIeTiB, IO BiZOOpaKa€ThCS B MOJIMIIEHH] CTaHY MPOOKCHIAH-
THO-aHTHOKCHIIAaHTHOI piBHOBaru. [Toka3aHo Takox, IO MPUAOM Kapo-
HaTy atietamu 3 nposiBaMu KMIIX®II He cynmpoBOIKy€eTbCSI HETATUB-
HUMHU 3MiHaMHU CTaHJAPTHHUX JIabopaTopHHX OiOXIMIYHHX MapameTpiB,
10 BiOOPaXyIOTh (GYHKIIOHAIBHUI CTaH PI3HUX OpPraHiB i CHCTEM Op-
rafiB opraiamy. [1oka3HHKH TOPMOHaJILHOTO TOMEOCTa3y MiITBEPIKY-
10Th (haKT TOKPAICHHS CIiBBiTHOIICHHS aHA0OIIYHUX U KaTaOOIIYHUX
MPOLIECIB B OpraHi3Mi CIIOPTCMEHIB W 3HWKEHHS PIBHS CTpecy, BHACIi-
JIOK 3aCTOCYBaHHS IIpeNapaTy KapAoHar.

BucHoBku. [lonaTkoBe NpU3HAYEHHS KapIOHATY 10 KOMIUIEKCHOI
Teparii € Oe3NeYHNM, TOUITHHAM, TATOTEHETHIHO 00T PYHTOBAaHHUM, 30K-
peMa Ui JTiKyBaHHS TOMEOCTAaTHYHHX 3PYIICHb B OPTaHi3Mi CIIOpTCMe-

HiB 3 KITiHIKO-eNeKTpoKkapaiorpadivanmu nposisamu KMITXOII.

KoarouoBi cioBa: cnoprcMenu, kapaoHat, GiOXiMiYHHIT Ta TopMo-

HaJbHUHI

roMeocTas,

MPOOKCHAAHTHO-aHTUOKCHUIaHTHA piBHOBaI‘a,

KapioMionarisi, XpOHIUHE NepeHaNpyKESHHS.

ABTOp, BiInoBiTa bHMIi 32 IMCTYBaHH: Victoriabezugla@gmail.com

Beryn

CyyacHa cucTeMa CIOPTHBHOTO TPEHYBaHHS
BUKJIMKA€E TIIMOOKI (DYHKIIOHABbHI 3MIHH JisUIBHOC-
Ti BCHOT'O OpraHi3aMy CIIOpTCMeHa. ['0JI0OBHOO MpH-
YHUHOIO [ILOTO € TOW (haKT, 10 AJIsl JOCSITHEHHS BHU-
COKUX CIIOPTHBHUX DE3yJbTATIB aTJIETH HPOTIIOM
6araTbOX pPOKIB 3aHATh BHUKOHYIOTh TPEHYBAJbHY
po0oTy, sika 3/eOUTBIIOTO IyKe 3HaYHA 33 00’ €MOM
Ta IHTEHCUBHICTIO [1], 0 MOXe TPUBECTH JO IO-
pyILICHHS (QYHKIIOHYBaHHA 0araTboX OpraHiB Ta
cucreM, 30kpeMa i cepreBo-cyauaHoi (CCC) [2].
Ha cporogni Oe33amepedHuM € (akT BIUIMBY
M’SI30BOTO HaBaHTAXEHHsI HA CTaH BHYTPIIIHHOTO
cepenoBuina opraHiamy. [Ipu KoHTposi peakiiiii
oprasiaMy Ha (i3uuHe HABaHTAXCHHS OCOOJIMBHIA
IHTepeC BUKIHKAIOTh JOCIIHKCHHS IOKA3HUKIB
010XiMiYHOTO 1 TOPMOHAIBHOTO TOMEOCTa3y, OCKi-
JBKY BOHM XapaKTepU3ylOTh (QYHKIIOHAILHUN CTaH
CepIEeBO-CYIUHHOT, remnaTo0iTiapHoi,
IMYHHOI, €H/IOKpUHHOI Ta iHIIMX CHCTEM >KHTTE3a-
Oe3reueHHs] OpraHismy, IO JIO3BOJISIIOTH JliarHoC-

BUIIJIBHOT,

TyBaTH NPUXOBaHy a3y BTOMH, BAHUKHEHHS CTaHy
MepeTPEeHOBAHOCTI, a B KpalHbOMY BHIIJIKy — IJIH-
O6uny pecTpykTHBHHMX mporneciB [3]. PesymeraTtm
JIETATBHOTO Ja00paTOPHOTO MOCIiKEHHS Tapame-
TpiB Gi0XIMIYHOTO TOMEOCTa3y J03BOJISIOTH OLIHU-
TH (QYHKIIOHAJIBHUI CTaH ME4iHKH, KPOBOTBOPHOI,
BUJIUIBHOI, CEpIEBO-CYAMHHOI Ta IHIINX CHCTEM
JKUTTE€3a0€3MEUeHH OpraHi3My; IIBUJIKOCTI, Ha-
npsIMy Ta IHTEHCUBHOCTI OOMIHHHX IIPOIIECIB; CIIy-
JKaTh OCHOBOIO JUISl CTBOPEHHS CXeM (hapMaKoIori-
YHOI MiATPUMKH CHOPTUBHOI AistmeHOCTI [4,5]. He
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MEHII Ba)KJIMBE 3HAUCHHS MAa€ i HAKONMYEHHS aK-
THUBHUX areHTIB (BUIbHI paJuKaly, MPOOKCHUIIAHTH,
aKTHBHI ()OPMHU KUCHIO), SIKi, BHACIIIOK HaMipHUX
(Gi3MYHNX HaBaHTaKEeHb, NMPHEAHYIOUYHUCH N0 (oc-
¢dommigiB KITHHHUX MeMOpaH, 3MIHIOIOTH IXHIO
XiMiuHY OYyZOBY, IO 3yMOBIIIOE PYHHYBaHHS CTPY-
KTypHOI HiJIICHOCTI MeMOpaHH KIiTHHH, ITOPYIICH-
Hi 11 IPOHUKHOCTI 1 BUXiJ B KPOB IIMTOIIa3MaTHU-
HUX (hepMEHTIB, IO OLTBIIICTIO JOCTIIHUKIB PO3T-
JSIIA€ThCS K O3HAKa MEepeHAIPYKEHHS OCHOBHHX
OpTraHiB Ta CHCTEM OpraHi3my, IO JIMITyIOTh (i3u-
YHYy Tpare31aTHiCTh crnopTcMeHiB [6]. Bigomo, 1o
HaIrpyXeHa M’s30Ba JISUIBHICTB IIiJ] Yac TPEeHyBa-
JBHUX 1 3MarajbHUX HaBaHTa)XEHb Maike 3aBiKIH
CYIPOBOJUKYETHCS TITIOKCUIHUMH CTaHaMH, OCHOB-
HUM cepel SKHX € TIlOKCis HAaBaHTaKCHHS, sKa
BimoOpaxkaeThCcsl Ha (PYHKIIOHYBaHHI CHCTEMH TKa-
HUHHOTO JMXaHHA W €HEPreTHYHOTO 3a0e3IedeHHs
ximitaH [7,8,9]. Ilpm Takiff Timokcii MIBHAKICTH
YTBOPEHHS BUIBHOPaAMKAIBHUX MPOIYKTIB, 3011b-
LIYETHCS Ta MEPEBHUIILYE TMTOTYXHICTh AaHTHOKCH/IAH-
THOi CHCTEMH, TOMY BHWHHUKA€ IMaTO(]i3i0T0TigHIHA
CTaH, II0 Ma€ Ha3By OKUCHHUH cTpec. 3TiAHO AyMKH
OiIBIIOCTI aBTOPiB, MJIsI CIOPTCMEHIB 3 KIiHIKO-
IHCTpyMEHTaJbHUMH  O3HaKaMH  KapJiomiomnarii
XPOHIYHOTO ¢iznuHOTO HepeHanpy>KeHHs
(KMITX®II) xapakrepHa OijbII BUpakeHa aKTHBA-
LS CHCTEMHM NEPEKHCHOTO OKHCHEHHS JIMiJiB 3
MiIBUINCHHSIM KOHICHTpPAIii KIHIIEBUX TNPOIYKTIB
OKHICHEHHSI 1 MCHIII 3HaYHA aKTHBAIlisl CHCTEMHU aH-
THOKCHIAHTHOTO 3aXHCTY MOPIBHSAHO 31 30POBUMH
atneramu. L{i BcTaHOBIEHI (aKTH € MiATBEPIKEH-
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HSM HAasBHOCTI XPOHIYHOTO OKHCHOTO CTpecy B
natoreHe3i KMITX®IT [10,11].

Benvke 3Ha4YeHHS AN MIATPUMKH Ipane3fat-
HOCTi OpraHi3My CIIOPTCMEHIB Mae OaJaHC CTpec-
IHAYKOBaHHUX KaTaOONIYHUX U aHAOOMYHUX (hakTo-
piB. 3MiHH BMIiCTy OCHOBHOTO CTPECOBOI'O TOPMOHY
KOPTH30Jly i aHabOJIIYHOTO — TECTOCTEPOHY JI03BO-
JSIFOTH BUSIBUTU NPUXOBaHI 010XiMIuHI HOpYyIIEHHS,
1110 JIS)KaTh B OCHOBI PsIIy MATOJIOTIYHUX MPOLECIB,
B TOMY 4ucli, i mopymenHi agantanii CCC go ¢i-
3UYHUX HaBaHTaxkeHb [12,13]. ITokaszano, 1mo 3me-
HIIEHHS KOHIIGHTpAIlil TECTOCTEPOHY M IHICKCY
aHa0oJIi3My CBIAYHUTH PO 3HIDKECHHS aHAO0OIITHOTO
noteHmiany croptemeHiB 3 KMITX®II, a migsuie-
HUH pIBEHb TOPMOHY KOPH HaJHUPHHUKIB — KOPTHU-
301y, JIOBOJUTH, LIO HAJHUPHUKU CHOPTCMEHIB 3
TaKUM JiarHO30M BifIpI3HSIOTHCS MEHIINM (yHKII-
OHAJIBHUM pE3epPBOM, BUCOKHM DIBHEM CTpeCpeak-
THUBHOCTI Ta MpAIIOIOTh 3 IMEepeHanpyKeHHIM, 10
NPU3BOJNUTH A0 TOPYLICHHS CHEPreTHYHOTO, ILIac-
THIHOTO ¥ eH3umHoOTro 3a0e3neuenns CCC [14]. ITi
00CTaBHHH J103BOJIIIOTH CTBEPXKYBATH, 10 HaIMi-
pHI Gi3UYHI HABAHTAXKCHHSA — HE CTLIBKH CaMOCTIiH-
Ha IPUYUHA, CKIJTBKH ITyCKOBUH (hakTop, 10 CHpH-
si€ PO3BUTKY CHJIOI€HHHX EKCTpakapAialbHUX MO-
pylueHb, ki Ha QoHi iHTeHcudikauii 0OMiHy pedo-
BUH CIIPUSIOTH aKTUBIi3allii MATOJOTIYHUX MPOIIECIB
B Miokapai. Ha Tl 1ux mopyiieHs CTBOPHOIOTHCS
MeTaboJiuHI YyMOBHU ISl PO3BUTKY Kap/AioMiomnarii,
o i 00TPYHTOBYE MOUINIBHICTH 3aCTOCYBaHHS TIpe-
mapaTiB, His SKAX HampaBleHa Ha CTa0uIi3amito
MeTabomi3My KITHH. Y 3B'SI3KY 3 UM (hapMaKoIIo-
TiYHA KOPEKIIis MOpYyIIeHh MeTaboi3My TpH HaTo-
noriuaux ctanax CCC, oOyMOBIEHHUX, iHTEHCHB-
HUMH Ta TPUBAIUMH (PI3MYHUMH HaBaHTAKEHHSIMHU,
€ OJIHIEIO 3 aKTyaJbHUX MPOOJEM CIOPTUBHOI Me-
quiHd. ToMy OCTaHHIM 4acoM B IPAKTHIl (apma-
KOJIOTIi CITOPTY 3pOCTaE iHTEpeC 0 METabOoIUHUX
3ac00iB, OCHOBOIO TepaneBTHYHOI Jii SKUX, € MO-
IyJSIist OOMIHHHX IIpoIeciB, HOpMaii3amis (yHK-
[[IOHAJBHOTO CTaHy KIITHHHUX MeMOpaH, ITiJ[BU-
IIEHHS €HEPreTHYHOrO CTAaTyCy KIITHH 1 IOCHIIEH-
HS aJanTalifHUX peakiliif, M0 B IUIOMY CIPHIE
BiJTHOBJICHHIO CHEPTETHKH 1 HOpMai3alii IporeciB
XKHUTTETISUTBHOCTI KINITHH opraizmy. OgHuM 3 Tiep-
CHEKTHBHHX B JAHOMY acHeKTi (papMaxoJIOTIdHUX
3aco0iB, Ha HAIly AYMKY, € BITYM3HSIHUN MeTa0Oi-
YHUHA TpenapaT KapAoHAT Ha OCHOBI L-kapHiTHHY
("merabomniyHMI MOMINPOTEKTOP", IO BMIIIyE KO-
Oamamiz, KOKapOOKCHIIasy, MpUIoKcanb-5-pochar,
L-xaprituny xmopua, L-nmisuHy rigpoxsopun), mist
SKOTO BOJHOYAacC OOyMOBJIEHA BIACTHBOCTSIMH
OKpeMHX HOro KOMITOHEHTIB, a TAaKOX iX CHHeprid-
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HuMHu edektamu [15]. HammMu nmomepeariMu 1oc-
JDKEHHAMH OyJI0 TOKa3aHO e¢(EeKTUBHICTh BUKO-
PHUCTaHHS Ipenapary KapJOHaT B KOMIUICKCHOMY
nikyBarHi KMIIX®II y cmopTcMeHiB - mpencTas-
HUKIB IUKJIIYHUX BHIIB criopty [16]. He mMenm Ba-
JKIIMBUM aCIIEKTOM, II[0 TAKOX TOBOIMB OU 0OTrpyH-
TOBaHICTh Ta OE3MEYHICTh IPU3HAYCHHS Mperapary,
€ BUBYCHHS HOro Jil He JHIIe Ha TIOKa3HUKU isUIb-
Hocti CCC, ane ¥ Ha Ti mapamerpu, 1o BimoOpa-
JKAIOTh POOOTY TMEYiHKH, HHUPOK, IIiJIITYHKOBOI
3aJI03M, a TaKoXK Ha OKpeMi MapKepH JIiIiZHOTO,
OLTKOBOTO, BYIJIEBOAHOTO METabONi3My, piBEHb
MiHEpaTbHOTO HACHYCHHSA OpraHi3My, KIUIBKICHY
CeKperito ropMoHiB. OCKUIbKH B JIiTEpaTypi icHYye
HEBEJIMKa KUIbKICTh JaHMX INOJO 3aCTOCYBaHHS
3a3HAUEHOTO IIpenapaTy B CHOPTCMEHIB, 1 IPHUCBS-
YeHI BOHM 3[eOiIbIIOT0 MUTAHHAM MOKpalaHHS
¢bi3uuHOT Mpane3 aTHOCTI, MEPeBTOMH Ta acTeHii
[17], mocmimkeHHsI BIUIMBY KapJOHATy B CKIaji
KOMIUTEKCHOI Teparii npu mikyBaHHsI KMITX®II na
rapamMeTpy J1abopaTOpHOi JiarHOCTHKH, 30KpeMa,
MTOKAa3HUKH aHTHOKCHIAHTHOTO 3aXHCTy CHOpPTCMeE-
HiB, € aKTyaJIbHIMHU.

Tomy MeTo10 po6oTH OYyI10 OOTPYHTYBAaHHS H0-
HTbHOCTI IpU3HavYeHHst cnopremeHam 3 KMITX®IT
MeTaboJIIYHOrO Mpenapary KapZoHaT Ha OCHOBI
OLIIHKM MO0 BIUIMBY Ha NMOKAa3HUKU O10XIMIYHOTO i
TOPMOHAJILHOTO TOMEOCTa3y.

Marepiaau Ta MeToaU

HocmimkeHHs BHKOHaHO Ha 0Oa3i [lepxkaBHOT
YCTaHOBHU "YKpaiHCbKUHA MEIUYHUI LEHTpP CHOPTHU-
BHOI Meamuuan MO3 Vikpainun" Ta B nmabopartopii
CTHEMYIIAMIT Tpane3qaTHOCTI Ta aJanTaliifHuX pea-
KIiid y cropti Bummx gocsrHeds HJII Hamionans-
HOTO YHIBepcHTETy (i3MYHOTr0 BUXOBAHHS i CHIOPTY
VYkpainu.

Cepen wieHIB HAI[lOHAIBHUX Ta MOJIOADKHHUX
30ipHuX KoMaHa Ykpainu (n = 100, 40JI0BikK BikOM
24,5 £ 1,2 poku), NpeACTABHUKIB IIUKIIYHUX BHIIB
cnopty (BeciyBaHHS Ha Oaiimapkax i KaHOe, JeTKo-
aTJeTHKa, JWXKHI MEePeroHu), sIKi 3HaXOIMJINCh Ha
CIEiaJIbHO-IIIATOTOBUOMY ~ €Talli  MiATOTOBYOTO
nepioqy, Oyino BimiOpano 48 4YOJIOBIK 3 KIIHIKO-
7a00paTOPHUMHM Ta IHCTPYMEHTAJIbHUMH O3HAKaMH
KMIIX®II. 3a3HaueHi cnopTcMeHH OyinH paHIoMi-
30BaHi y 2 piBHO3HauHi (n = 24) rpynu — OCHOBHY i
KOHTPOJIbHY, PENpe3eHTATHBHI 3a HAIMPaBJICHICTIO
TPEHYBAJIFHOTO TIPOIIECY, PIBHEM CIIOPTUBHOI Maii-
CTEPHOCTI, CIIOPTHBHUM CTa)XEM, aHTPOIOMETPHY-
HUMH TIapaMeTpaMH, 3a YacTOTOI i BHPaKEHICTIO
KJIiHIYHUX TposiBiB 3 Ooky CCC. VY cmnopTcMeHiB
000X TpyI ITicasl BCTAaHOBJIEHHS JiarHo3y Ha 75 %
Oyyu 3HMKEHI 00°€M Ta IHTEHCHBHICTD TPEHYBaJIb-
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HUX HaBaHTaxxeHb. OCHOBY 0a3WCHOI Tepamii mpH
BusiBieHiH KMITX®II ckinamun koMOiHOBaHMIA mpe-
mapaT MaHaHTiH (KaJilo ¥ MarHiro acmaparifar) i
mpernapaT TPIioBiT, IO Y TePaleBTUYHUX J03aX Ma€e
BiTaMiHHO-MiHepaJlbHy cripsMoBaHicTs. CriopTcMme-
HaM OCHOBHOI TpyIH J10JJaTKOBO 70 0a3HuCHOI Tepa-
nii OyB mpu3HaueHWH MeTaboNuYHMK mpenapar Ka-
pronar (CII «Cnepko Ykpainay, Ykpaina) mo oj-
Hilf Kancynu Tpu4i Ha 100y HpOTAroM 4 THIKHIB.
Y4YacHUKM TPyNH KOHTPOIIO HE OTPHUMYBAIHM BKa-
3aHOTO (papMaKOJIOTIYHOTO MpenapaTy, a MPHHMaTH
TITBKH 3aco0m 0a3ucHOI Teparii i mranedo (kamcy-
31 kpoxmainem). TakuM YHHOM, OU3aiH TOCHTi-
JDKEHHST MOXKHA OXapaKTepH3yBaTH SIK PaHIOMi30-
BaHC [MOJBiiiHe-ciime IUIae00-KOHTPOIbOBAHE.
ITpoTOKOJI KOMIUIEKCHOTO J1ab0opaTOpHOro IOCIi-
JUKEHHSI CTIOPTCMEHIB BKJIIOYAaB BUBYCHHSI TIOKa3HH-
KiB 010XIMIYHOTO Ta TOPMOHAJILHOTO TOMEOCTAa3y, a
TaKOX MPOOKCHJAHTHO-aHTHOKCUAAHTHOI PiBHOBA-
TH, TPUBATICTh TOCIIKCHHS CKIana 4 TIKHS.
BuBUeHHs 3a3HAYCHUX ITOKA3HUKIB TOMEOCTa3y
CIIOPTCMEHIB NPOBOAMIOCH JI0 IOYATKy Ta IO 3a-
KiHYCHHI JIiKyBaHHA. 3a0ip KPOBi U JOCTIHKCHHS
3iHCHIOBAIIN BpaHIli, HATIIECEPIIe, B CTaHI CIIOKOIO
0e3 momepenHbOro (Hi3MYHOrO HABAHTAKCHHS Y
KizbKoCTi 5 Mt 3 nepudepnunoi (JTIKTHOBOT) BEHH.
CriopTcMEeHH Ha MOMEHT 0OCTe)XeHb HEe Malu Ipo-
sIBIB TOCTPUX 3aXBOPIOBaHb Ta TPaBM. 3 ycima yd4a-
«lndopmoBany 3romy»,
KO0 IMATBEPKYBajdach NOOpPOBINEHA y4YacTh B
0OCTEe)KEeHHI MMiCIsI O3HAHOMIIEHHS 3 OCOOIHBOCTS-

CHHKAMH ITiIHCYBaIA

MU HOTO TIPOBE/ICHHSI.

Juist 6i0XiMIYHHX JOCHTIIKEHb BUKOPHUCTOBYBA-
JIM CHPOBATKY KPOBI, B SKill 3a TOITOMOTOIO HaliBa-
BTOMAaTHYHOTO 610XIMIYHOTO aHayizaTopa
«HYMALYZER 3000» (Human Ltd., Himeu4una)
3 BUKOPHUCTAHHSIM ayTEeHTHYHUX CTaHJAPTHUX Jliar-
HOCTHYHHUX 1 KOHTPOJBHUX MarepialiB BU3HAYaIH
MOKa3HUKH aKTHBHOCTI PEryJaTOpiB MeTadoizMy
(axTHBHICTH KpeaTHHKiHA3u-MB, a6o K®K-MB),
o-aminiasy, JIy>kHOI Qocdarasu), MOKa3HUKH OLIKO-
BOro 0OMiHy (3arajbHuil OiIOK, CEYOBHHA, KpeaTH-
HiH), MTOKa3HUKN (YHKIIOHAJIBHOTO CTaHy HEYiHKH
(3aranpHM# OinipyOiH, aKTUBHICTH aclapraTamMiHoO-
TpaHchepasn (AcAT), amaniHamiHOTpaHC(hepa3u
(AnAT), y-rmyramintpancgepasu (I'TT)), moxas-
HUKH BYTJICBOJHOTO OOMiHYy (TJIFOKO3a), OCHOBHI
KOHTPOJIBOBAHI €JIEKTPOJITH KPOBi (HATpiH, Kamii,
Martiif) Ta omocepenIKoBaHUN MOKa3HUK €HEepreTH-
yHoTro ooMminy (pocdop Heopraniunmii).

BuzHaueHHs1 BMICTy TECTOCTEPOHY Ta KOPTH30-
Jy B 3pa3Kax CHpPOBATKH KPOBI BUKOHAHO iMyHO(e-
PMEHTHUM METOJIOM 3 BUKOPHCTAHHSM JiarHOCTH-
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gyHUX HabopiB «Bekxtop bect» (Pocis) Ta 3a mormo-
Mororo ¢oromerpa s OaraToyHKIIOHATEHOTO
aHamizy «Sunrise» («Tecan», ABctpist). Po3paxoBy-
BaJIM TaKOX iHmekc aHabomizmy ([A), mo xapakre-
pU3ye CHIBBIIHONICHHS IHTCHCUBHOCTI aHA0OJiu-
HUX 1 KaraOOJIYHHMX IPOLECIB, @ TAKOX CTYIHb
ajanranii opraHizmy 10 Gi3NYHUX HABaHTa)KEHb, 3a
HACTYITHOIO (POPMYJIOHO:

emicmTecmocmepon

4= PO . 100%
emicmKopmu3zony
Bioximiu"i  gociimkeHHS

aHTHOKcHIaHTHOI piBHOBard (IIAP) y kimiTuHHHX

MeMOpaHax CIIOPTCMEHIB 31HCHIOBAIN 3 BUKOPHC-

IMPOOKCHUAAHTHO-

TaHHSM CYCHEH31i «TiHEeil» epUTPOLMTIB, OCKUIbKH
BOHU € JOCTATHBHO aJICKBAaTHOIO MOJIEIUIIO 3araib-
HOTO MyNy KIITHHHHX MeMOpaH opraHizmy [18].
Jus mopiBassHAS nociimkeHHs [IAP mpoBeneHo y
MOMIOHMX 32 BIKOM NPAKTHYHO 3IOPOBHX OCIO, sIKi
aKTHUBHO He 3aiiMaroTecs cioptoM (n = 10). OmiaKy
[TAP npoBoannu 3a 3MiHAMU aKTUBHOCTI TIEpPEKHC-
HOTI'O OKHCJICHHS JIIIIB Ta CTYICHS aHTUOKCHaH-
THOTO 3axucTy. Busnauenus aktuBnocti [1O0JI y
MeMOpaHi epUTPOLUTIB BiOYBaJIOCs LUIIXOM CIie-
KTPO(OTOMETPUYHOTO JOCIHIIKEHHS BMICTY OJHOTO
3 Tio0apOHUTypaT-aKTUBHUX INPOIYKTIB — MAJOHO-
BOTO MiaNbJAETiny i3 creKTpo(OTOMETPHYHUM BH-
3HAQUEHHAM pI3HUI TOTJIMHAHHS TPH JOBXHHAX
xBUIb 532 1 580 HM [19]. AHTHOKCHIAHTHY aKTHB-
HICTh JOCHIDKYBaJIA 32 3MiHAMH BMICTY OJHOTO 3
HaWNOTYXHIIINX TPUPOJAHUX AHTHOKCHIAHTIB He-
(epMEeHTaTUBHOT JIAaHKK — BiJJHOBJICHOT'O TJIyTaTio-
Hy (GSH) micns inkyOauii epuTponmTapHOi Cy-
crieH3ii 3 peaktuBoM EjuiMaHa mpu BHMIpIOBaHHI
ONTUYHOI TYCTHHH yTBOPEHOTO MPOAYKTY peaKiii
(TioHiTpO()EeHUITEHI aHIOHW) TPU JOBXKHHI XBHIII
412 am [20]. CrnekTtpodoToMeTpito TPOBOIAMIN Ha
¢doromerpi "Becton PU-65" ("Becton Dickenson®,
CIIIA) 3a momoMoru MpPOBiAHOTO HAYKOBOTO CIIiB-
pobitanka HIIPM AMH Vkpainun kaHa. Men. HayK
Hocau O.B. Po3paxoByBanu TakoxX MPOOKCHIAHT-
HO-aHTHOKCHIAHTHHH KoedirieHT (K;,) 3a dopmy-
noro [21]:
_ emicmM]/IA
" emiemGSH
ne: K., — IpooKcHIaHTHO-aHTHOKCHAAHTHUI
KOEQII€HT, YM. O11.;
MJIA — KOHIIEHTpAIlisl MaJOHOBOTO JiaJib-
JeTiy, HMob-107° ep.;
GSH — xoHIeHTpallisl BiTHOBICHOTO TIY-
TaTioHy, 1012MMonb-ep.’l.

© CyMCbKuiA fiepXKaBHWiA yHiBepcuTeT, 2019



B. B. Bezyena, JI. M. I'yuina, FO. /. Binnuuyk, B. B. Knanuyx

JIis OpiBHSAHHS yCi JOCIKEeHI TTOKa3HUKH 0Y-
JI0 BU3HAYEHO TaK0oX y 10 mpakTHYHO 310pOBUX 0Ci0O
BIATIOBITHOTO BIKy Ta CTaTi, IO CIOPTOM HE 3aiiMa-
JICSL.

ITix yac 0OpoOKM TAaHUX BUPAXOBYBAIU: CEPEIIHE

apupMeTHIHE 3HAUCHHS ( X ), cepenHe KBaApaTUIHE
BigxmieHHs (S), xoedimienT Bapiamnii (V), TOMIUIKY
pernpe3eHTaTUBHOCTI (m). JIJIsI OIiHKK TOCTOBIPHOCTI
po30bKHOCTEl BUKOpUCTOBYBaM KpuTepiii CTbio-
JeHTa (t), Koiu po3mojii BUOIPKH BiJIOBiJaB HOP-
MabHOMY 3aKOHY, IO TCpEBIpSIH 3a y>-KpHTepieM
[Tipcona; xomm x 3a kpurepiem lllanmpo-Yinka Bu-
Oipka He BiAIOBiZaTa HOPMAJTBFHOMY 3aKOHY, BHKO-
PHUCTOBYBaJ M HEMapaMeTPUIHUA KPUTEPid OLIHKH
JIOCTOBIPHOCTI po30iKHOCTel Bimkokcona. PiBeHb

EUMJ, 2019; 7(2): 148-158

HafiiHoCTI 3amaBain P = 95 % (iMOBIpHICTH MOMHJI-
K 5 %, T06TO piBeHb 3HaunmMocTi p = 0,05) [22].
PesyabraTn fgociaigkeHHs il 00roBOpeHHs.
[pu anamizi noka3zuHukiB [IAP, omiHIOIOYM CTPYKTY-
PpHO-(YHKIIOHAJIBHUI CTaH EPUTPOLUTAPHUX MEM-
6paH y crioprcmeniB 3 KMITX®IT nanpukuami goc-
JJDKEHHsI, OyJI0 BCTAHOBJICHO, IO Y MPEICTABHUKIB
OCHOBHOI TPYNHU NPHUHOM IIpernapary KapJoHaT BHU-
KIIMKAB CTAaTUCTUYHO BIipOTiJHE, MOPIBHAHO 3 JTaHU-
MH y TPYIi KOHTPOJIFO, 3MEHIIeHH BMicTY MJIA sk
OJTHOTO 3 TPOMDKHUX HPOIYKTIB aKTHBHOCTI JIIIO-
MEPEOKUCHEHHS, Ta CIPUSB 3POCTAHHIO CTYIEHS
AHTHOKCHIAHTHOTO 3aXHCTY, SKE BiJOOpakaeThCs
30impIreHEsM KoHIeHTpanii GSH B memOpanax epu-
TpouwTiB (Tabxa. 1), a ue, B CBOIO 4Yepry, IPHUBOJUTH
bi(o) HOpMaJTi3aIii
AHTUOKCHUJIAHTHOTO OaJlaHCy.

MIPOOKCHIaHTHO-

Tabmuus 1 — Brue xapioHaTy Ha QyHKIIOHAIBbHI NOKa3HUKH OKHCHOTO TOMEOCTa3y B MEMOpaHax epuTpo-

uTiB y ciopteMeHiB 3 KMITX®IT y auHamiti JOCTiIKeHHS

I'pynu cnoprcmeHiB i oTpuMaHi 3HaYeHHA (X +S) 310poBi He-
MokazHuKH OcHOBHa rpymna (n = 24) KOHTPOJIbHA Tpyna (n = 24) TpeHoBani
A0 micJist i ()] micJist ocoou (n = 10)
JiKyBaHHS JIIKyBaHHS JiKyBaHHS JiKyBaHHS
MJIA, amos-10%p. 4,9+0,19 3,1+0,27* 4,9+0,19 4,0+0,33* 3,5+0,12
GSH, 10"mmoms-ep.™ 1,4 £0,07 2,0 +0,14* 1,4+0,08 1,6 £0,13 1,8+0,14
K yM.OIL 34+0,19 1,6 +0,24*" 3,4+0,20 2,6+0,35 1,940,11

TIpuMiTKK: * — CTATHCTHYHO JOCTOBIPHO MOPIBHSHO 3 AaHMME 10 JTikysauus (p < 0,05); * — cratucriano poc-
TOBIPHO MOPIBHSHO 3 JAHUMHU KOHTPOJIbHOT rpyn (p < 0,05); BUKOopHCTaHO apaMeTpudHuid kputepiid CThroneHTa

Tak, SIKIIO y CHOPTCMEHIB KOHTPOJIBHOI TpyIH
BenmunHa K, mo xapakrepmsye [IAP B memOpanax
SPUTPOLIUTIB, HANIPUKIHII JOCTIHKEHHS TEPeBHIIY-
Banma 2,0-2,5 ym. on. i ckiragana 2,58 + 0,35 ym. oz,
IO CBiqUMIIO TIpo akTuBamito mporecis [1OJI i pos-
BUTOK BTOMH 4€pe3 IMOIIKOPKEHHS JIITIHOTO Iapy
Gionoriunnx memOpaH [23], TO y HpenCTaBHUKIB
OCHOBHOI IpyIH, SIKI NIpUHMaiu KapJOoHaT, el Io-
Ka3HUK 3MeHimBes 10 1,63 £ 0,24 ym.ox. (p<0,05),
II0 BKa3y€ Ha CYTTEBE MOKpAIAHHS aHTHOKCHUIAHT-
HHX TPOIIECIB MiJ] BIUIMBOM IIperapary.

[NopiBHSHHS 3Ha4YEHb BCIX CTAHAAPTHUX Ol0XiMi-
YHUX TapaMeTpiB TOMeocTasy y CIOPTCMEHIB 3
KMIIX®II B ocHOBHIl Ta KOHTPOJIBHIH Ipymnax me-
pell IPOBEICHHSM JIIKYBaHHS y NEPEBXHIN O11bII0-
CTi BHITIQ/IKiB HE IIPOIEMOHCTPYBAJIO CEPEIHIX MIXKT-
PYHOBHX BiJMiHHOCTEH, 1[0 CBITYUTH IPO PiBHOIIH-
060x

HICTB cOpPMOBAaHUX TPYI

(tabm. 2). Ilicms 3a3HageHOro Kypcy Tepamii sK B

CIIOPTCMEHIB
KOHTpPOJIBHIN, TaK 1 B OCHOBHIM TpymHax aTJIETiB HE

CIIOCTEPIrajIx JIOCTOBIPHO 3HAYYIIMX 3MiH MPaKTHY-
HO YCiX IIOKa3HHUKIB 010XIMIYHOTO TOMEOCTa3y.
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BuHSATKOM y CITOPTCMEHIB OCHOBHOI TPYIH CTAJIO
3HIKEHHSI BMICTY CEUYOBHHH, SIKa € OJHUM KiHIIEBUX
MPOIYKTiB 0OMiHY OilKa i XapakTepu3ye (QYHKIIiO
TIEYiHKN, HUPOK TA BUKOPUCTOBYETHCS SIK KPUTEpii
IIBUIKOCTI BiTHOBHUX peakiii [3]. Tak, Ha mo4aTky
NPOBEJICHHSI JOCII/KSHHS 11eH MOKa3HUK CTAHOBUB
7,54 + 0,43 MMOIb* )T, @ HAIPUKIHII JOCITi KSHHS —
5,92 + 0,66 Mmomb-1 (p < 0,05), 1m0 BKasye Ha Bif-
HOBHHIA XapakTep Jii mpenapaTy MpH 3aCTOCYBaHHI y
cnioprcmeniB 3 KMITX®II. B mpeacTaBHUKIB KOHT-
POJBHIN Tpymi, sIKi OTPUMYBAIH JIMIE 3ac00M 0a3u-
CHOI Tepariii, TakoX OyJI0 BIIMIYEHO 3HIKEHHS BMi-
CTy CEYOBMHHM B KpOBi, X04a BOHO HE OYJIO TakuM
BUPa)KEHUM SIK B OCHOBHIH TpyIi.

JocmipkeHHsT BMICTY/aKTUBHOCTI (DEPMEHTIB €
HaJ3BUYaiHO YYTJIMBUM 1 TOHKMM MOKa3HUKOM CTa-
Hy CIIOPTCMEHa, a TineppepMeHTEMisI — CHMITOMOM
KyMYJISIii TpoIeciB  HEIOBiTHOBICHHA. Bucokuit
PiBEHb aKTHBHOCTI ME€YiHKOBUX, CEPIIEBUX, M S30BUX
(hepMeHTIB ormocepeKoBaHO CBIAUUTH MPO 3HIKEH-
HSl AHTHOKCHJAHTHOIO CTaTycy CHOpTCMeHa [24].
Amnaiiz BU3Ha4YEHHS B KPOBI aKTUBHOCTI O-aMiNasH,
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ajlaHiH- Ta acmapTraT-aMiHOTpaHcdepas, MoKas3as, 1o
B OCHOBHIH TPYIIi CHOCTEpIrajJoch He3HAYHE, IPOTE
JIOCTOBipHE 3HIKEHHSA akTHBHOCTI ACAT # TeHIeH-
miss mo Oinpm BupasHoro 3HWKeHHA AJAT # o-
amijia3y TMOPIBHSAHO 31 3HAYCHHSAMH BiIMOBITHUX
MOKa3HUKIB B TPYIi KOHTPOIIO, IO TOBOPHUTH IIPO
MO3UTUBHUII BIUIMB Ipernapary Ha (QyHKIIOHAIBHUIN
CTaH KJITWH TNEYiHKH Ta MiAILTYHKOBOI 3aj03u. Bi-
JIOMO TaKOK, IO IS 3a0e3IeueHHsT M’ I30BOi islIb-
HOCT1 HEOOXiTHa €Hepris, a TIFOKOHEOTeHe3 3aCHO-
BaHWH Ha IHTCHCHBHOMY BHKOPHCTAaHHI TJIOKOTCH-
HHUX aMiHOKHCJIOT 1 BUMarae akTHBalii Ta MOBHOIIIH-
HOro (pyHKUiOHYBaHHS TpaHcamiHasHuUX (AcAT,
AnAT) maxiB mpoteiHoBoro oominy. Hopmamiza-
Iis] aKTUBHOCTI 3a3HAYCHUX (DEPMCHTIB y MPECTaB-
HHKIB OCHOBHOI IpyIM MOXeE CBIIUUTH i IpoO 3ara-
JIbHE TIOKpAILEHHs] 0OMiHY pe4OBHH, OCKUTbKH ATAT
BijloOpa’kae  IHTCHCHMBHICTh  INIFOKO30QJIAHIHOBOT'O
IIyHTa, SKUil 3a0e31euye iHTerpamio ByTJIeBOAHOTO
1 IPOTETHOBOTO OOMIHIB, PETYJIO€ ITOYaTKOBI MeTa-
OONiYHI IDIAXM Yepe3 MiPOBHHOTPAJHY KHCIOTY i
anaHiH, a AcAT — KIIFOUOBHI SH3UM iHTerpamii IHK-
Ty TpuKapOOHOBUX KHCJIOT, IIO PETyJIIO€ BYTJIEBOA-
HU, JITAHAN Ta POTEIHOBUI OOMIHH, € MapKepOM
e()eKTHBHOCTI TPAHCHOPTY MPOTOHIB B MITOXOHIPIT
Ta iX QyHKLIOHAJIBLHOTO cTany [25].

Ilo *x cTocyeThCs OUIBII CYTTEBO BUPAXKEHOI y
CIIOPTCMEHIB OCHOBHOI TPyNW TEHAEHLIi JI0 MiJBU-
IIEHHS PIBHS TJIIOKO3H, sIKa BiOOpa)kae aKTHBHICTb
BYIJIEBOJJHOTO OOMiHY Ta CTaH 3arajbHOTO €Hepre-
TUYHOTO OaJaHCy B OpraHi3Mi, TO, Ha HAIIy AYMKY,
1€ CBIUUTH NP0 MOKPAIICHHS CUHTE3Y TJIIKOTEHY B
TIEYiHIIl, aJle BUPAXKEHICTh FOTO 3pYIICHHS 3aHATO
Maja, 100 TOBOPHUTH TIPO MO3UTHUBHY JIiI0 3yMOBIIe-
Hy IpernapaToM Kap/IoHar.

[Tpn auHamiuHilA owiHWI TpaaMuiliHOTO JNabopa-
TOPHOTO MapKepa MOIIKO/PKEHHS MioKap/a, a came,
i3odopmu 3aranbHOl KpeatuHkiHazu — KDOK-MB,
sKa B JIOCUTh BUCOKHMX KOHLEHTPALsIX MICTHTHCS B
cepueBomy M’si3i (15-38 % Bin 3arampHoi KOK),
JMIIe B HE3HAYHUX KimbKocTsX (3—4 %) — B MioIu-
Tax CKEJETHOI MYCKYJIaTypH 1 He 11eHTU]IKY€eThCS B
IHIMX OpraHax Ta TKaHUHAX, 38 BUHATKOM MO3KOBOT
[23], BcTaHOBIEHO, 110 Y CIIOPTCMEHIB 000X TpyI
Ticys mpuioMy IpenapatiB He OYyJio BHSBJICHO CYT-
TEBHX 3MiH y 3HaUCHHI TaHOTO MOKa3HHKa. Biporia-
HO, 11e 00OYMOBIICHO THIM, IO CTIOPTCMEHH i3 ITiJ[BH-
[IEHNM piBHEM KapriocmenudigHoro (epMeHTy B
JIOCITI/KeHHI He TPHHMAald y49acTh: SK JI0 JIKyBaH-
HS, TaK 1 MICNIT HBOTO aKTUBHICTh 3a3HAYCHOTO (ep-
MEHTY B CHPOBATIi KpoBi Oyna B MexXax pedepeHT-
HUX 3Ha4eHb (Tallr. 2).
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Buxogstam 3 Toro, o eHAOKPUHHA CHCTEMA pea-
TYe Ha CTpec, BTOMY i (pi3udHe HaBaHTAKCHHS, OyiH
BHBYCHI TaKi MOKa3HUKH SK BMICT KOPTH30Y, IIO €
OHUM 3 CaMHX IOTY)XHHX TJIFOKOKOPTHUKOITHUX
TOPMOHIB JIFOJIHY 1 Bilirpa€ BayKJIUBY POJIb B aJiarl-
Tanii 10 crpeciB [26] Ta piBeHb y CHpOBAaTIi KPOBI
aHa0OJIIYHOTO TOPMOHY TECTOCTEPOHY. Y CIIOpTCMe-
HiB 3 KMITX®II, nopiBHSHO 3 NOKa3HUKaMH TOPMO-
HAJILHOTO CTaTyCy 3I0POBUX OCi0, TOPMOHAIBHUMHU
MapKepaMH MEpeHANpyKeHHsI € BHCOKHH pIBEHb
KOPTH30JTy T4, HAaBIAKU, HU3BKUH BMICTY TECTOCTE-
pony [14].

AHami3 maHUX 10 TOYATKy IPOBEACHHS Teparrii
CTOCOBHO ITOKa3HHKIB TOPMOHIB B OCHOBHIH Ta KOH-
TpoJbHii rpymax crnopremeniB 3 KMITX®II, cBin-
YHTb, 10 PE3YyJIbTATH HE BIIPIZHAIMCH MIXK CO00IO 1
BKa3yBaJll Ha PIBHOI[HHICTE 000X rpym (Tabm. 3).
[Ipu anani3i 3a3Ha4eHHUX MapaMeTpiB y CHOPTCMEHIB
3 KMITX®II HanpukuHLi ocmiakeHHs, 0yno BcTa-
HOBJICHO, IO y TPEACTaBHHUKIB OCHOBHOI Tpynu
MIPUIOM TIperapary KapJOHAT BHKJIMKaB CTATHCTHY-
HO BIpOTiJHI, MOPIBHAHO 3 AaHUMHU IO JiKyBaHH,
3MiHH TOPMOHAIIFHOTO 0aJIaHCy B OpTaHi3Mi.

Jo mogarky tepamii 3HaueHHS [A B 060X rpymax
Oyno Hiwxye 3,0 %, 1m0 € HeraTUBHUM (HaKTOpoOM 1
PO3IIIAMAETBCS K O3HAKa IMEPETPEHOBAHOCTI [6].
[Micns npuiiomy mpenapary KapIOHAaT B OCHOBHIiH
rpyni piBeHb TectocTepoHy 3pic Ha 31,6 % (p <
0,05) nopiBHSIHO 3 BUXIJJHUMHU JJAHUMH, & KOPTHU30JLY,
HaBMaKH, 3HU3UBCA Ha 63,8 % (p < 0,05), Tomi 5K y
KOHTPOJIBHIH TpyTIi JHHAMIKA 3MiH BHIIIe3a3HAUCHUX
ropMoHiB Oyna HactymHoto 17,5 %, ta 32,8 % (p >
0,05) BigmosigHO. CepenHe 3Ha4UeHHS [A B OCHOBHIM
Tpymi Imicist JiKyBaHHS 3pocio Ha 58,9 % (p < 0,05),
UI0 CBIAYUTH PO 3HAYHE 30UIBIICHHS [IBHIKOCTI
aHa0OJIYHMX TMPOLECIB, a y KOHTPOJIbHIN B TOH ca-
MHUIi Yac CrocTepiragach JIMIe He3HAYHA TCHACHIIIS
(TIOPIBHSIHO 3 JJAHMMH JI0 JIIKYBaHHS) 10 30UIbILIEHHS
IA, a came npupict Ha 38,9 % (p > 0,05), npo 1o
3aCBIIYIYIOTH JaHi Tabm. 3.

TakuM 4MHOM, OTpUMAaHI JjaHi al0Th 3MOTY pe-
3I0MYBaTH, 110 NMO3UTHBHUHN e€(EeKT MPU 3aCTOCYBaH-
Hi MeTabOoJIYHOTO MOJINPOTEKTOPY KapAOHAT Y
NPE/ICTAaBHUKIB IUKJIIYHUX BHUJIB CIIOPTY 3 MpOsiBa-
mu KMITX®II 3nauHO0I0 Mipoto 6a3yeThbesi Ha Tallb-
myBanHi nporieciB I10JI Ta 3pocTaHHi aHTHOKCHIAH-
THOTO 3aXHCTy B KIITHHHMX MeMOpaHax, TOOTO Ha
HopMmautizaiii [TAP, 1110 npu3BoANTh 10 TIOKpaIaHHs
CTPYKTYPHO-(DYHKITIOHATEHOTO KIIITHHHOL
TIOBEpPXHI Ta CHPUsIE KPaIOMy IPOTIKaHHIO 0i0Xi-
MIYHUX IPOIECIB, 5IKi 6a3yl0Thcs Ha MeMOpaHHHX
peaxuisx.

CTaHy
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Tabmumg 2 — BrmuB kapIoHaTy Ha cTaHAApPTHI GioXiMiuHiI Moka3HUKH criopTcMeHiB 3 KMITX®II y nuaamiti

IOCITIIKEHHS
= Pedepentni
I'pynu cnoprcmeHiB i oTpuMaHi 3HAYEHHSA (X +S) R —
IMoxa3zHukn OCHOBHa rpymna (n = 24) KOHTPOJIbHA rpyna (n = 24)
a0 nicis o nicjas
JiKyBaHHSA JiKyBaHHSA JiKyBaHHSA JiKyBaHHSA
3arabHuit 610K (r-17) 70,7+ 28 716+1,6 69,9+ 26 704+1,8 60,0-85,0
Binipy6in 3ar. (MKMOME-1T) 136+2,1 12,8+ 3,2 140+ 3,4 13,93+2,8 8,0-20,5
CeqoBHHa (MMOJIb-1T ) 7,5+0,41 5,9 +0,66* 7,5+£0,77 6,9+0,61 2,0-8,3
-11
Kpearunin (MKMOITB-IT ) 107,7+5,2 97,1+6,1 108,8 £9,0 99,1+49 53 .0
(4onoBiKM)
[moko3a (MMOITb-1 ) 45+04 50£0,3 47+04 50+0,3 4,2-6,4
Kaniit (MMo1b-1) 44+0,3 44+0,2 47+0/4 44+04 3,6-5,5
Harpiii (MMob-r) 140,8+3,48 | 1416+161 | 139,7+2,06 141,4+ 2,3 | 136,0-145,0
Marsiit (Mmob-1™) 0,8+0,1 1,0£0,1 0,8+0,1 1,0£0,1 0,75-1,00
> —
ocop Heoprasiiii 14402 14401 15402 1,5+0,1 1,0-2,0
(MMOIB-T )
Aarinan
AaniRamiHoTpanchepasa, 300+37 | 21,037 282+4,6 | 250+40 110 42,0
AIAT (U-IY)
ry .
CHAPTATAMIHOTPAHCHEPa3A, | oo o | p50437% | 3454351 | 284471 710 37,0
AcAT (U1
a-aminasa (U-1?) 189,8+30,6 | 139,7+30,48 | 191,4+36,5 | 1525359 | 0 220,0
64-306
Jlyxna pocdaraza (U-I‘l) 208,1+ 24,4 199,0+ 17,2 201,6 +43,1 2005+ 34,5 .
(4onoBiKH)
ZUF TZ)T amiaTpanchepasa 178370 | 1696+229 | 17.6+399 | 160+281 | 11,0-39,0
K i -MB
peatnnocorinaza-MB, 45+263 | 410+229 | 48+300 | 43+271 0-12,0
KOK-MB (U-1Y)

. . . . L #
[pumitku: * — CTATHCTUYHO JIOCTOBIPHO MOPIBHSAHO 3 aHMMHU J10 jikyBauHs (p < 0,05); ™ — craTucTuvno 10-

CTOBIPHO MOPIBHSHO 3 IaHUMHU KOHTpoJibHOT rpynu (p < 0,05); BUKOpUCTaHO HemapaMeTpuyHHUi Kputepii Bii-

KOKCOHa

[Mopsig 3 MM BHIE3a3HAYEH] JIaHi CBIAYATH PO
BIJICYTHICTh HETAaTHBHUX 3MiH CTaHIAPTHHUX J1a0O-
paTopHUX OiOXIMIYHHX mapaMerpiB, MO BiJO-
OpaxxyroTh (YHKIIOHATBHUU CTaH Pi3HUX Opra-
HIB 1 CHCTEM OpraHiB OpraHi3My i BKa3ylOTh Ha
0e3nevHICTh 3aCTOCYBaHHS Ipenapary KapJOoHaT
y crnoptcmeHiB 3 KMITX®II. 3HmkeHHS aKTHB-
HOCTI ACAT ¥ TeHneHIis A0 OUIBII BUPAa3HOTO
3HKeHHs ANTAT, a-aminasu i BMiCTy CEYOBHHH,
MOPIBHAHO 31 3HAYCHHSAMH BiANOBIAHHUX ITOKa3-
HUKIB B TPYIi KOHTPOJIO, MiATBEPIKY€E TO3UTHB-
HUH BINTMB TIpemnaparty Ha (yHKIIOHAJIBHUN CTaH
KJIITHH TEYiHKH Ta HiJUITyHKOBOI 3aJI03H, WMO-
BHACIIZIOK TMOKpallaHHS CTPYKTypHO-
(yHKI[IOHAJIBHOTO CTaHy LiJTiCHOCTI MeMOpaH

BipHO,
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renaTouuTiB Ta CEKPEeTOPHUX KIITHUH MiIULTyH-
KOBOT 3aJI034, @ TaKOXX MO3UTHUBHO BIUIMBAE Ha
BIJTHOBHI ITIpOlleCH B OpraHi3mi croptcMeHiB. Bi-
pOTigHO, IIe TOB’A3aHO HE TUIBKH 3 THM, IIO JIO
CKIIay TMpemapaTy BXOJHWTH Taka OioJoTidHO-
aKTUBHA pPEYOBMHA, K L-KapHITHH, sSKa 37aTHa
MOKpAaIyBaTH €HEPreTHYHUH MeTaboIi3M KIIiTHH
BHACJIIIOK PETYIIOBAHHS CITIBBIIHOMICHHS aI[WI-
KoA/Binsuuit KoA B MiTOXOHApISX, a ¥ 3a paxy-
HOK IHImMX CcKiIagoBux mnpenapaty (L-misuny,
KOEH3MMIB BiTaMiHiB rpynu B, Tomo), ski 6epyTh
6e3nocepeiHI0 y4acTh y (EepMEHTATUBHUX peak-
isIX BYTJIEBOJTHOTO, JIIMIHOTO ¥ OiMKOBOrO 00-
MiHYy, THM CaMHM HOJINIIYIOYX MPOIECH BiTHOB-
JIeHHS B opraHi3Mi [15].
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Tabmumg 3 — BrimB kapaoHaTy Ha BMICT aHa0O0IIYHOTO TOPMOHY TECTOCTEPOHY Ta CTPECOBOTO TOPMOHY KO-
ptu3oy y ciopremeniB 3 KMII®II y auHamini mociimKeHHS

I'pynu cnoprcmeHiB i oTpuMani 3HaueHHS ( X S)
1 T — ocHoBHa rpyna (n = 24) KOHTPOJbLHA rpyna (n = 24) PedepenTni
0 micas o micas 3navenns
JiKyBaHHS JIiKyBaHHS JIKyBaHHS JIKyBaHHS
TecTtocTepoH, HMOJIb-JT 18,4+ 2,20 26,9 + 3,10* 19,5+ 2,04 23,7+ 2,46 4’5-35’4
(4oJI0BiKH)
Kopriso, mvos- i 862,6 526,5 867,6 653,2 109-690
’ (610; 1090) (410; 680) (690; 1090) (504; 821) (paHOK)
Inexc anabomnizmy, % 2,2+0,33 53+1,17* 2,3+0,38 3,7+0,85 >3,0

[Mpumitka: * — CTAaTUCTUYHO JOCTOBIPHO MOPIBHSHO 3 TaHUMU 10 JiikyBaHHs (p < 0,05); BuUKOpucTaHo Hema-

paMeTpuyHHi KpuTepiil Binkokcona

OTpuMaHi HaMM PE3yJbTaTH IOKAa3HUKIB Top-
MOHAJILHOTO TOMEOCTa3y MiATBEPIKYIOTh (aKT
MOKPAIIICHHS CIiBBIIHOMICHHS aHAOONIYHUX # Ka-
TabOJNIYHUX TIPOLECIB B OPraHi3Mi CHOPTCMEHIB #
3HW)KEHHS PIBHS CTpecy, BHACTIJOK 3aCTOCYBAaHHST
npenapary KapAoHaT, II0 MOXKe OyTH OIlocepenKo-
BaHO IIOB’3aHO 3 HAsBHICTIO CTPECIIPOTEKTHUBHUX
BJIACTHUBOCTEH y mpemapaTiB 3 MeTaOOJIYHUM TH-
noM nii [27]. 3 maHux niTepaTypu Bigomo, 1o L-
KapHITHH, SKUH € OCHOBHOIO JIIOYOI0 PEUYOBHHOIO
KapJoHaTy, Mae aHaboniyHuil (He3a00pOHEHMIN)
BB [15, 27, 28]. Ilopsx 3 MM, MO3UTHUBHHIMA
edeKT npenapary KapIOHaT Ha TOpMOHaJbHUil Oa-
JAHC B OpraHi3Mi CIIOPTCMEHIB OOYMOBJICHHH, Bi-
pOTifHO, W CIIONIYY4EeHOK i€l KOMIUIEKCY Kodep-
MeHTiB BiTaMiHiB B;, Bg, B1,. Tak, Hanpuknan, mi-
pHuIoKcanmb-5-pocdar (MeTabomiyHO aKTHBHA (Op-
Ma BitaMiHy Bg) BXomuTe o ckmany ¢pepMeHTHUX

BucnoBxku

1. 3actocyBaHHS KapJOHAaTy HE CYNPOBOIKY-
€TBCSl HETaTMBHUM BIUIMBOM Ha IOKa3HUKM Oi0Xi-
MIYHOTO TOMEOCTa3y OpraHi3My CIOPTCMEHIB 3
nposieamu KMITX®II, mo miaTBepaKye BUCOKHI
npodisp Horo Ge3meyHoCTi.

2. Tlpuitom kapJoHATy Ma€ MO3UTHUBHUIN ePeKT
Ha TMOKAa3HUKHU CTPYKTYPHO-(QYHKIIOHAIHHOTO CTa-
Hy MeMOpaH €pUTPOLMTIB B YyMOBAxX IiJIBUIIEHOTO
OKHCHOTO CTpecy, CIPUYMHEHOTO IHTCHCUBHHUMHU
(I3MYHIMH  HAaBaHTAXXEHHSIMH, a TaKOX CIIPUSE
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THE ROLE OF VEGFA GENE POLYMORPHISM IN DIABETIC
FOOT SYNDROME DEVELOPMENT

Introduction. The dysfunction of vascular endothelial growth factor
A (VEGFA) is one of the leading factor of macro- and microangiopathy
development in diabetic foot syndrome (DFS) patients. Recently, a num-
ber of experimental studies in various populations have been carried out
to test the association between VEGFA gene polymorphisms and devel-
opment of chronic hyperglycemia vascular complications. At the same
time, there are no such studies in Ukrainian population.

Purpose. To check the possible association between C936T VEGFA
gene polymorphism and DFS development in Ukrainian patients with
type 2 diabetes mellitus (T2DM).

Materials and methods. Venous blood of 154 patients with T2DM
complicated by DFS and 124 individuals without diabetes and glucose
intolerance was used. The polymerase chain reaction-restriction frag-
ment length polymorphism method (PCR-RFLP) was used for VEGFA
C936T (rs3025039) polymorphism genotyping. Mathematical analysis of
obtained data was performed using Statistical Package for Social Science
software (SPSS, version 17.0, Chicago, IL, USA).

Results. It was found that ratio of C/C-homozygotes, C/T-
heterozygotes and T/T-homozygotes (C936T VEGFA gene polymor-
phism) in patients with DFS was 47.4%, 41.6% and 11.0%; in the con-
trol group — 50.0%, 43.5%, 6.5%, respectively. Comparison of these
genotypes frequencies between DFS patients and control subjects using
x*-Pearson criterion showed no significant difference (P = 0.413). The
results of regression analysis under the dominant, recessive, superdomi-
nant and additive inheritance models also revealed no association be-
tween VEGFA C936T genotypes and DFS development (P > 0.05).

Conclusion. There is no link between VEGFA C936T polymorphism
and risk of DFS development in Ukrainian patients with T2DM.
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POJIb TEHETUYHOI'O MMOJIMOP®IZMY
Y PO3BUTKY CUHJAPOMY MIABETHUYHOI CTOIH

VEGFA

[MopymenHst GpyHKIIOHYBaHHS CyJMHHOTO €HI0TENIaNbHOTO (GakTopy
pocty A (VEGFA) € onHi€ro i3 IpHYuH PO3BUTKY MiKpO- Ta MaKpOAHTi-
omariii mix yac cuaapomMy miadernunoi cromu (CHAC) y mamieHTiB i3 my-
KpoBuM niabetoM. OCTaHHIM 9acoM y Pi3HUX IMOMYJSALIAX CBITY BHKO-
HaHa HU3Ka eKCIEePUMEHTAILHUX PoOiT 1010 BUBYECHHS 3B'A3KY FCHETH-
ggoro momiMopdizmy VEGFA i3 po3BUTKOM CyOWHHUX YCKJIQTHEHB
XpOHIUHOI rinepriikemii. [Ipu 11boMy B yKpaiHCBKil momyJssimii Taki po-
6oTn BiacyTHI. MeTol naHOi poOOTH CTajlO0 BHBYECHHS MO>KJIMBOTO
3B's13ky C936T-nonimopdizmy rena VEGFA i3 pozsutkom CJIC B ykpai-
HCBHKHUX TAII€HTIB 13 IyKpoBUM niaderom 2 tumy (L[J12).

VY poboti Oyna BHKOpHUCTaHAa BEHO3Ha KpoB 154 xmopux 3 LIJI2,
yekmagaenoro CIIC, i 124 oci6 6e3 mykpoBoro miabeTy i mopymeHb To-
JepaHTHOCTI A0 TiroKo3W. Jlnms Bu3HaueHHs moiiMopdizmy C936T
(rs3025039) rena VEGFA 0Oyna mpoBeneHa TmoliiMepa3Ha JIaHIFOTOBA
peaKIist 3 MONANBIINM aHATI30M JOBXKHHH PECTPHKIIIHHAX (parMeHTIiB
(PCR-RFLP). Craructuunuii ananiz OyB BUKOHAHUI i3 BUKOPUCTAHHAM
nporpamu SPSS-17.

VY pesyiabrati O0yna0 BcTaHOBIEHO, 1o y xBopux 3 CJIC cmiBBigHO-
meHHs romo3urotr CC, rereposuror CT i romosuror TT 3a C936T-
caiirom rena VEGFA cknamo 47,4%, 41,6% i 11,0%, a B KOHTPOJIbHIii
rpymi — BignosigHo 50,0%, 43,5%, 6,5%. ITopiBHSHHS 4acTOT 3a3Haye-
HUX TeHOTUIB MiXx mariertamu 3 CJIC i mpeacTaBHUKaMU TPYIH KOH-
TPOJTFO TTOKA3aJI0 BiICYTHICTH 3Hauymmol pisHuti (P = 0,413). PesynpraTtn
perpeciifHOro aHamizy TaKOX HE BCTAHOBIJIM 3B'A3KYy T'€HOTHIIB 32
C936T-nokycom resa VEGFA i3 possurkom CIAC (P > 0,05). Orxe, B
yKpaincpkux mamieHTiB i3 IIJI2 BigcyTHid 3B's30x Mk C936T-
noniMopdizmom rena VEGFA i pusukom possutky C/IC.

Kiwu4oBi cioBa: cuHIpoMm MiabeTHYHOI CTOMH, TEHETHYHUN OJi-
mopdizm, VEGFA.

ABTOp, BignoBizansHuii 3a aucryBanus: yaroslavus.dm@gmail.com

tions in such patients reaches 37, and postoperative

Diabetes mellitus complicated by diabetic foot
syndrome (DFS) is of significant relevance in high-
ly developed countries of the world, as evidenced
by the high level of fatal consequences, lower limb
amputations and the place that DFS occupies
among complex medical and social problems, re-
quiring significant intellectual, organizational and
economic resources [1, 2].

DFS was first separated as an independent dis-
ease by the WHO research group on diabetes melli-
tus in Geneva in 1987. This syndrome complicates
the course of diabetes mellitus in 4-25% of pa-
tients. In such case, the risk of lower limb gangrene
in patients is 20 times higher than in the general
population. Almost every minute an amputation
caused by DFS is performed somewhere in the
world. The percentage of postoperative complica-
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mortality is 9-26% [3].

Identification of genetic factors of type 2 diabe-
tes mellitus (DM2) is the most important part of
research in the study of this pathology, since the
identification of candidate genes for diabetes devel-
opment allows to shed much light on the pathogen-
esis of the disease, the mechanisms of its complica-
tions, the principles of diagnosis, personalized
treatment and prevention [4].

Endothelial dysfunction is known to play an im-
portant role in the pathogenesis of DFS. It is be-
lieved that one of the factors of occurrence of mac-
ro- and microvascular complications in DFS could
be represented by a dysfunction of vascular endo-
thelial growth factor A (VEGFA), which is a pow-
erful mitogen of endothelial cells of blood vessels
and protein, which ensures the migration of endo-
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thelial cells, their invasion into the collagen gel and
the formation of new blood vessels. In addition,
VEGFA is necessary not only for the formation of
normal vessels, but also for their maturation and
survival [5]. The experiment shows that a long-term
VEGFA concentration decrease or blockade leads
to deterioration in the survival of endothelial cells,
a decrease in the tissues of terminal arterioles and
capillaries, and blood pressure increase [6].

The VEGFA gene is located on the short arm of
chromosome 6 (6p21.3) and consists of 8 exons
separated by 7 introns [7]. Today, according to ncbi
website
(https://www.ncbi.nlm.nih.gov/snp/?term=VEGFA),
there are 4590 polymorphic sites in the VEGFA
gene. One of the most clinically significant is the
polymorphic locus C936T, which is located in the
3'-nontranslated area (3'UTR) of the gene. In differ-
ent populations of the world it is shown that this
polymorphic site is associated with the develop-
ment of DM2 and its complications [8 — 10]. How-
ever, there is no data on the relationship of this sin-
gle-nucleotide polymorphism with the development
of DFS.

Objective. Study of potential link of C936T-
polymorphism of the VEGFA gene with the devel-
opment of DFS in Ukrainian patients with DM2.

Materials and methods. The blood of 154 pa-
tients with DM2 complicated by diabetic foot syn-
drome, who were hospitalized to MI "Sumy City
Clinical Hospital No. 5" in the departments of vas-
cular surgery and Department of Surgery No. 3
during 2011-2013, was used in the work. DFS was
diagnosed on the basis of the Order of the Ministry
of Health of Ukraine No. 1118 dated 21.12.2012
"On Approval and Implementation of Medical and
Technological Documents on Standardization of
Medical Care in Type 2 Diabetes Mellitus". As-
sessment of the condition of limbs included the
detection of ulcers or amputations of the foot in
history, symptoms of peripheral artery disease; de-
tection of skin color changes in the lower extremi-
ties; detection of deformities of the foot and review
of shoes, identifying visible signs of neuropathy,
the initial stages of ischemia, nail deformation or
damage. Neurological status was assessed in ac-
cordance with the standards of diabetic neuropathy
assessment. Assessment of arterial blood flow in-
cluded palpatory determination of its level and as-
sessment of the symmetry of pulsation on the ves-
sels of the lower extremities. Insufficiency of arte-
rial blood flow in the lower limbs was assessed
according to Fontaine-Leriche-Pokrovsky classifi-
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cation. Duplex ultrasound scanning of lower ex-
tremity arteries, rheovasography and angiographic
examination were used as instrumental methods.
Also, a bacteriological study of ulcerative exudate
was conducted to determine the microflora and its
sensitivity to antibacterial drugs. Laboratory studies
included clinical analysis of blood and urine, de-
termination of blood glucose, glycemic profile, gly-
cosylated hemoglobin.

The control group consisted of 124 people with-
out diabetes mellitus and impaired glucose toler-
ance. The absence of other multifactorial diseases
was confirmed by collecting anamnestic data, elec-
trocardiogram, blood pressure measurements, and
biochemical studies. The study was conducted in
compliance with the main provisions of the Council
of Europe Convention on Human Rights and Bio-
medicine, the Helsinki Declaration of the World
Medical Association on ethical principles of scien-
tific medical research with human participation
(1964, with subsequent amendments, including
version as of 2000) and Order of the Ministry of
Health of Ukraine No. 690 dated 23.09. 2009. Prior
to venous blood sampling for genetic analysis all
patients signed an informed consent. Blood sam-
pling for genotyping was performed under sterile
conditions into 2.7 ml monovettes (Sarstedt, Ger-
many) containing potassium EDTA as anticoagu-
lant. Samples were frozen and stored at -20 °C.

DNA for genotyping was isolated from blood
leukocytes using GeneJET Whole Blood Genomic
DNA Purification Mini Kit (Thermo Fisher Scien-
tific, USA) according to the manufacturer's proto-
col. In order to determine C936T polymorphism
(rs3025039) of the VEGFA gene a polymerase
chain reaction with subsequent analysis of the re-
striction fragment length (PCR-RFLP) was per-
formed. The VEGFA gene site containing polymor-
phic locus was amplified with a pair of specific

primers: upstream (sense) - 5'-
AAGGAAGAGGAGACTCTGCGCAGAGC-3'
and downstream (antisense) - 5'-

TAAATGTATGTATGTGGGTGGGTGTGTC-

TACAGG-3'. Primers were synthesized by Metabi-
on (Germany). For PCR, 50-100 ng of DNA was
taken and added to a mixture, containing 5 ul of a
5-fold PCR buffer, 1.5 mmol/l of magnesium sul-
fate, 200 pumol/l of a mixture of four nucleotide
triphosphates, 15 pmol/l of each primer and 1 unit
of Tag-polymerase (ThermoFisher Scientific,
USA), the volume was adjusted to 25 pl with de-
ionized water. PCR was carried out in a thermal
cycler GeneAmpPCR System 2700 (ThermoFisher
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Scientific, USA). The amplification consisted of 33
cycles: denaturation — 94°C (50 s), hybridization —
59°C (60 s) and elongation — 72°C (60 s). For re-
striction analysis, 6 pl of the amplification product
(208 pb) was incubated at 37°C for 18 h with the
addition of 5 units of Hinlll restrictase (Nlalll)
(ThermoFisher Scientific, USA). If +936" position
of 3'-untranslated region of the VEGFA gene con-
tained cytosine, endonuclease did not find re-
striction site and the original fragment 208 bp re-
mained unchanged. In case of cytosine to thymine
replacement, Hinlll restrictase split the amplificate
into two fragments — 122 bp and 86 bp. Restriction
fragments were separated by electrophoresis on
2.0% agarose gel containing ethidium bromide.
After electrophoresis, DNA visualization was car-
ried out using transiluminator "Biocom".

Statistical analysis was performed using SPSS-
17 program. Continuous data are presented as the
mean value + SD (standard deviation), nominal data
are presented as quantitative and percentage values.
Testing of continuous data on the normality of dis-
tribution was carried out using the Kolmogorov-
Smirnov test. Comparison of the distribution of
genotypes in the experimental and control groups
and verification of the correspondence of this dis-
tribution to the Hardy-Weinberg equilibrium was
performed using Pearson's y2-criterion. In order to
establish the risk of DFS development, the odds
ratio (OR) and 95% confidence interval (CI) for

EUMJ, 2019;7(2): 159-165

dominant, recessive, superdominant and additive
inheritance models were calculated. Such DM2 risk
factors, like age, gender, BMI, smoking, obesity
and arterial hypertension (AH) were used as a co-
variate during multivariable logistic regression
analysis. All tests were two-sided, value of P < 0.05
was considered statistically significant.

Study results. Clinical characteristics of 154
patients with DFS and 124 persons of the control
group are presented in Table 1. No significant dif-
ference was found between the comparison groups
in the indicators of mean diastolic blood pressure (P
= 0.109), as well as in the ratio of smokers (P =
0.173), persons with BMI > 25 kg/m? (P = 0.060)
and with AH (P = 0.1121). In this case, BMI (P =
0.007) and blood glucose concentration (P < 0.001)
in patients were significantly higher compared to
the control group (P < 0.001), and systolic blood
pressure (P < 0.001), on contrary, was higher in
patients without DFS. Also, the comparison groups
differed in the ratio of persons of different sexes (P
= 0.038) and the presence of persons with obesity
(P = 0.027). In addition, it should be noted that the
average age of the control group representatives
(76.6 + 10.2 years) was significantly higher than in
patients with DFS (P < 0.001). The latter circum-
stance increased the reliability of control, because
the probability of the development of DM2 and its
complications in these people in the future de-
creased.

Table 1 — Characteristics of the patients with DFS and the controls

Parameter (DnF=S 154) E;o:tlr ;L)g roup P

Age, years 64.7+8.2 76.6 +10.2 <0.001
Sex, female/male 13/16 45/79 0.038
BMI, kg/m? 293+49 27.7+49 0.007
Systolic pressure, mm Hg 9.99 +6.96 152.8 £23.2 <0.001
Diastolic pressure, mm Hg 88.5+9.6 86.4+12.3 0.109
Fasting glucose, mmol/L 10.2+3.5 529+0.7 <0.001
BMI > 25 kg/m?, n (%) 122 (79.2) 86 (69.4) 0.060
Obesity, n (%) 59 (38.3) 32 (25.8) 0.027
Smokers, n (%) 50 (32.5) 31 (25.0) 0.173
Arterial hypertension, n (%) 108 (70.1) 76 (61.3) 0.121

Notes: n — number of patients, DFS — diabetic foot syndrome, BMI — body mass index. Categorical variables
were compared by means of x2-test, continuous variables were compared by means of t-test

© Sumy State University, 2019

162

© CyMCbKuiA fiepXKaBHWiA yHiBepcuTeT, 2019



A. V. Rusanov, Ya. D. Chumachenko

Table 2 presents the frequencies of the main (C)
and minor (T) alleles and shows the distribution of
genotypes in C936T-polymorphic site 3'UTR of the
VEGFA gene in patients with DFS and representa-
tives of the control group. It is shown that the fre-
quencies of these genotypes in the control and ex-
perimental groups did not deviate from the Hardy-

EUMJ, 2019;7(2): 159-165

Weinberg equilibrium (P > 0.05). Comparison of
frequencies of three possible variants of genotypes,
formed by polymorphic locus C936T of the VEGFA
gene between patients with DFS and representatives
of the control group showed no significant differ-
ence (P =0.413).

Table 2 — Frequency of alleles and genotypes of C936T polymorphism in the VEGFA gene in the groups

compared
DFS Control group
(n=154) (n=124)
Homozygotes CC, n (%) 73 (47.4) 62 (50.0)
Heterozygotes CT, n (%) 64 (41.6) 54 (43.5)
Homozygotes TT, n (%) 17 (11.0) 8 (6.5)
C-allele 0.68 0.72
T-allele 0.32 0.28
r 0.27 0.69
P > 0.05 >0.05

Notes: n — number of parients; DFS — diabetic foot syndrome; x* and P reflect deviations from Hardy-

Weinberg law in each group

The results of the regression analysis of the
relationship of genotypes based on C936T-
polymorphism of the VEGFA gene with the
development of DFS in the framework of dominant,
recessive, superdominant and additive inheritance
models are shown in Table 3. The use of binary
logistic regression did not reveal a reliable
association of the studied locus with the

development of DFS in any of the models (P >
0.05). After that, the multivariable logistic
regression was used. However, even after
correction for age, sex, BMI, obesity, hypertension
and smoking habits, a significant association of
different genotypes by polymorphic locus 3'UTR of
the VEGFA gene with the development of DFS
could not be established (P > 0.05).

Table 3 — Analysis of association between the C936T-polymorphism in the VEGFA gene and DFS in different in-

heritance models

Mojaean Pobs ORobs (95% Cl) Padj ORadj (950/0 Cl)
Dominant 0.667 1.110 (0.691-1.781) 0.743 1.085 (0.667-1.765)
Recessive 0.189 1.799 (0.749-4.320) 0.218 1.761 (0.716-4.333)
Super-dominant 0.739 0.922 (0.571-1.487) 0.701 0.908 (0.556-1.484)
0.979 1.007 (0.613-1.653) 0.962 0.988 (0.594-1.643)
Additive*
0.201 1.805 (0.729-4.466) 0.239 1.751 (0.690-4.447)

Note: 95% CI — 95% confidence interval; P, — observed P-value (not adjusted for covariates); OR,s — observed
odds ration; P,q — observed P-value adjusted for age, sex, smoking status, BMI, obesity and AH status; OR,q — odds

ration adjusted for covariates.

*The first line in the additive model reflects the comparison of the CT-genotype with the CC-genotype, the second
line reflects the comparison of the TT-genotype with the CC-genotype.
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Discussion of the results. Single nucleotide
polymorphism of rs3025039 is a replacement of
cytosine for thymine at the +936" position of 3'-non-
translated portion of the VEGFA gene. Such single
point replacement may prevent binding of the
transcription  factor AP-4  (transcription factor
activating enhancer binding protein 4), which in turn
can affect the qualitative and quantitative
characteristics of the future mRNA [11]. According to
this, the relation of 936T-locus of the VEGFA gene
with a decrease in its expression and plasma protein
concentration has been demonstrated [11, 12].

In recent years, a number of works, dedicated to
studying the effect of rs3025039-polymorphism of
the VEGFA gene on the development of DM2 and
its complications, were carried out. Thus, Sellami et
al. demonstrated connection of this locus with the
development and duration of DM2 among the
Tunisian population [9]. A group of Russian
authors, Klimontov et al., established a connection
of C936T-site with VEGFA concentration in blood
plasma and development of coronary heart disease
in patients with DM2 [8]. And the results of the
meta-analysis, conducted by Han et al,
demonstrated a strong connection of C936T-
polymorphism of the VEGFA gene with the risk of
diabetic retinopathy among the Chinese population
[10].

Our study was the first one to conduct the
analysis of the relationship of C936T-polymorphic
site of the VEGFA gene with the risk of DFS among

Conclusions

Thus, the results of the study showed absence of
relationship between C936T polymorphism of the
VEGFA gene and the development of DFS among
Ukrainian population. Both before and after
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FEATURES OF LOCALIZATION OF BRAIN TUMORS WITH
DIFFERENT HISTOLOGICAL STRUCTURE

Brain tumors is a heterogeneous group of various intracranial tumors,
benign or malignant, primary and secondary, which develop due to the
launch of the process of abnormal uncontrolled division of cells.

In the structure of the total cancer incidence, brain tumors account
for 0.7-1.5 % cases. The distribution of primary brain tumors in the
population ranges 4 to 14 (more often 5-7) per 100 thousand population.
Whereby, in Ukraine the incidence of brain tumors in men is 10.2 per
100 thousand population, and among women 7.6 per 100 thousand
population. The mortality rate ranks 3rd among all causes of death. Most
often, the detection of this pathology is observed at the age of 20 to 50
years.

A sample analysis of 37 medical records of patients with brain
tumors of different localization, who were having inpatient treatment in
neurological departments of the Municipal Institution of the Sumy
Regional Council "Sumy Regional Clinical Hospital" and the Municipal
Non-profit Enterprise "Clinical Hospital No. 4" of the Sumy City
Council in 2015-2017, was carried out.

Among the patients there were 14 (37.8 %) women and 23 (62.2 %)
men. The mean age was 45.5 + 3.8 years.

Instrumental examination was carried out over time using magnetic
resonance imaging (1.5 T) and computer tomography with intravenous
contrast enhancement over time (before and after surgery). The condition
of the brain tissues was evaluated before and after surgical intervention,
the localization and the presence/absence of secondary swelling of the
brain tissue was determined.

The pathohistological study was conducted in the conditions of the
certified laboratory of the Regional Municipal Institution of Sumy
Regional Clinical Oncological Dispensary.

Processing of statistical data was carried out using the licensed
version of IBM SPSS Statistics 17 program.

Purpose and objectives of the study: to analyze topographic,
histological and clinical peculiarities of brain tumors.

Our study established that space occupying lesions of the brain
significantly more often were localized in the temporal lobes (16 patients
— 43.2 %), most often was diagnosed astrocytoma, localized in the
frontal areas (7 patients — 18.9 %).

During the analysis of the results of neurological examination of
patients it was found that focal syndrome was significantly predominant
in 20 (54.1 %) patients, among whom astrocytoma was verified in 18
(48.6 %) of the examined.
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We have not found the dependence of the development of leading
focal or hypertensive syndromes on the localization of brain tumors (p >
0.5).

Secondary edema of peripheral brain tissues was diagnosed in 21
(56.8 %) patients. Astrocytoma — 11 (52.4% of the total number of
patients with edema), was significantly more aggressive in terms of
development of the studied complication.

Keywords: brain tumors, topographic and histological features,
secondary cerebral edema, clinical syndrome.
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OCOBJIUBOCTI JIOKAJIBALII HOYXJUH TI'OJOBHOI'O
MO3KY PI3HOI I'ICTOJIOTTYHI CTPYKTYPU

[Tyx7IMHU TOJIOBHOTO MO3KY — Lie¢ TeTePOreHHa IpyIa pi3HUX BHYTpi-
IIHBOYEPEITHUX HOBOYTBOPEHb, OOPOSKICHUX Ta 3JIOSKICHUX, NMEPBUH-
HUX | BTOPUHHUX, SKi BUHHKAIOTh YHACNIOK 3aIlyCKy MPOIECY aHOMa-
JIBHOTO HEKOHTPOJBOBAHOTO ITOALTY KJIITHH. Y CTPYKTYpi 3arajbHOi OH-
KOJIOTIYHOT 3aXBOPIOBAHOCTI IMyXJIMHH TOJIOBHOTO MO3KY CKIaJaioTh
0,7-1,5 %. IlomupeHHs MEPBUHHUX ITyXJIUH TOJIOBHOTO MO3KY B IIOITY-
Tl cknanae Bin 4 a0 14 (vactime 5-7) va 100 THC. HaceIeHHS.

Merta i 3aBOaHHS: IpOAaHANI3yBaTH TOMOTPado-TiCTONOTIYHI Ta KIIi-
HiYHI 0COOJIHMBOCTI ITyXJIMH TOJIOBHOTO MO3KY.

Bymno npoBeneHo BHOIpKOBHI aHami3 37 MEAMYHHMX KapT XBOPHUX i3
MyXJIMHAMH TOJOBHOTO MO3KY DI3HOI JIOKaii3awii, sIKi 3HaXOJMIUCh Ha
CTallOHApHOMY JIIKYBaHHI y HEBPOJIOTIUHMX BijaineHHax KomyHanbHO-
ro 3akiany Cymcekoi obaacHoi panu "CyMcbka obsiacHa KIliHIYHA JTiKa-
pusa" ta KomyHanbHOro HekomepuiiiHoro mifnpuemcrsa "KiiHiuHa Jii-
kapHsa Ne 4" Cymcpkoi micbkoi pagu y 2015-2017 pokax. CepenHiit Bik
ckiaB 45,5 £ 3,8 pokiB. OmiHIOBaJIM CTaH TKAHWH TOJIOBHOTO MO3KY JIO 1
MICIISL XipyprivHOTO BTPYYaHHS, BU3HAYAIH JIOKAIIi3aI1lit0, HAsBHICTH a00
BIZICYTHICTh BTOPMHHOTO HAOPSKY TKAaHWH I'OJIOBHOTO MO3KY, TPOBOIMIN
aHaJli3 IaTOTICTOJIOTIYHOTO BHUCHOBKY. OOpoOKa CTaTHCTHYHUX IaHHUX
MPOBOIMIIACS 33 JTOTIOMOIOK0 JiilleH3iitHo1 Bepcii nporpamu IBM SPSS
Statistics 17.

HammM pociiikeHHsIM BCTaHOBJICHO, IO 00’€MHI HOBOYTBOPEHHS
TOJIOBHOTO MO3KY BIpPOTiZIHO YacTillle JIOKaIi3yBaJlUCh B CKPOHEBHX 4Yac-
TKax (16 xBopux — 43,2 %), Haituacrile AiarHOCTyBaJlacs acTPOLMTOMA,
posramoBana y nob6Hux minsiakax (7 marientis — 18,9 %), nepeBaxas
BoruuieBuit cuugpom — 20 (54,1 %) xBopux, cepen skux y 18-tu
(48,6%) obcrexkeHux 0yno Bepr(iKOBaHO aCTPOLUTOMY.

VY 21-ro (56,8 %) narieHTa 1iarHOCTOBaHO BTOPMHHMH HaOpsK Ie-
pudoxanbHUX TKAHWH T'OJIOBHOTO MO3KY. BijbIl arpecuBHOIO 1010 po3-
BUTKY JOCII/KYBAHOTO YCKJIaJHEHHS BIpOTiHO BHSABHIIACS aCTPOLUTO-
ma — 11 (52,4 % Bix 3aranpHOI KiIBKOCTI XBOPHUX i3 HAGPAKOM).

KarouoBi cioBa: HOBOYTBOPEHHsI TOJIOBHOTO MO3KY, Tomorpado-
TiCTONIOTI9HI 0COOIMBOCTI, BTOPUHHUNA HAOPSK TKAHHH TOJIOBHOTO MO3-
KY, KITIHIYHUH CHHIIPOM.

ABTOp, BiANoBiaabHUii 32 JucTtyBanus: Tsyndrenko@ukr.net
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Introduction

Brain tumors is a heterogeneous group of
various intracranial tumors, benign or malignant,
which develop due to the launch of the process of
abnormal uncontrolled division of cells, which used
to be normal components of the brain tissue itself
(primary tumors), lymphatic tissue, brain blood
vessels, cranial nerves, meninges, glandular
formations (pituitary and epiphysis), or otherwise
develop as a result of metastasis of the primary
tumor, located in another organ (secondary) [1; 2].

In the structure of the total cancer incidence,
brain tumors account for 0.7-1.5% cases. The
distribution of primary brain tumors in the
population ranges 4 to 14 (more often 5-7) per 100
thousand population. Whereby, in Ukraine the
incidence of brain tumors in men is 10.2 per 100
thousand population, and among women 7.6 per
100 thousand population. The mortality rate ranks
3rd among all causes of death. The incidence in
children is slightly lower. Most often, the detection
of this pathology is observed at the age of 20 to 50
years [3].

The etiology of brain tumors has not been fully
studied, but it has been proved that concomitant
neurological diseases exacerbate clinical
manifestations and worsen the prognosis [4].
Among theories that explain the mechanism of this
pathology, the most popular is the theory of

unfavorable exo- and endogenous factors
(intoxication, inflammation, ionizing radiation,
carcinogenicity, hormonal disorders, prolonged

traumatization, etc.) that cause hyperplasia, which
contributes to uncontrolled cell growth with
changes in their genetic information [5].

Besides, the cause of the blastomatous process
development may be an embryonic development
disorder, dysontogenetic heterotopia, and brain
structure atypia. The type of tumor is determined by
the cells forming it [6].

Diagnosis is based on neurological examination
data and additional research methods, which
include magnetic resonance imaging, computed
tomography and angiography [7].

Materials and methods. A sample analysis of
37 medical records of patients with brain tumors of
different localization, who were having inpatient
treatment in neurological departments of the
Municipal Institution of the Sumy Regional Council
"Sumy Regional Clinical Hospital* and the
Municipal Non-profit Enterprise "Clinical Hospital

© Sumy State University, 2019
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No. 4" of the Sumy City Council in 2015-2017, was
carried out.

All patients underwent surgery — subtotal or
partial removal of tumors.

All patients had internal deep brain localization
of tumors with compression effect on brain tissue
without signs of dislocation of brain structures.

Among the patients there were 14 (37.8 %)
women and 23 (62.2 %) men. The mean age was
45.5 £ 3.8 years.

Instrumental examination was carried out over
time using magnetic resonance imaging (1.5 T) and
computer tomography with intravenous contrast
enhancement over time (before and after surgery).
The condition of the brain tissues was evaluated
before and after surgical intervention, the
localization and the presence/absence of secondary
swelling of the brain tissue was determined.

The pathohistological study was conducted in
the conditions of the certified laboratory of the
Regional Municipal Institution of Sumy Regional
Clinical Oncological Dispensary.

Processing of statistical data concerning
topographic, histological and age-related
peculiarities was carried out using the licensed
version of IBM SPSS Statistics 17 program.

Purpose and objectives of the study: to analyze
topographic, histological and clinical peculiarities
of brain tumors.

Results. During the analysis of data on the
localization of brain tumors, it was found that out of
37 patients, 6 (16.2 %) had a space occupying
lesion in the right temporal region, 4 (10.8 %) — in
the left temporal region. In 7 (18.9 %) patients the
tumor was localized in the right frontal area, in 4
(10.8 %) — in the left frontal lobe. In 5 (13.5 %)
patients, the tumor was diagnosed in the left
parietal region, in 3 (8.1 %) the tumor was localized
in the left parietal-temporal lobe, and in 2 (5.4 %) —
in the right parietal-temporal region. In 6 (16.3 %)
patients, one patient (2.7%) per case, tumor was
localized in the right parietal-occipital, right
frontal-temporal region, right thalamic, right pineal
region, right frontal-parietal and right petroclaval
areas. The distribution was significant (P < 0.05).

The distribution of localization of brain tumors
depending on the histological structure was
significant (P < 0.05). According to the
pathohistological study data 18 (48.6 %) patients
were diagnosed with astrocytoma with localization:
in 5 (13.5%) patients — left frontal area, in 4
(10.8 %) — right temporal lobe, in 3 (8.1%) — left
parietal-temporal lobe, in 2 (5.4 %) — right frontal
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area, in 1 (2.7 %) — right parietal-temporal lobe, in
2 (5.4 %) — right parietal-occipital and in 1 (2.7 %)
— right frontal-parietal lobe of the brain. 5 (13.5 %)
patients had  pathohistologically  confirmed
glioblastoma, which was localized in the right
temporal — 2 (5.4 %), right frontal — 2 (5.4 %), right
thalamic — 1 (2.7 %) region. Another 7 (18.9 %)
patients were diagnosed with structureless tumor
with signs of proliferation with localization: in 4
(10.8 %) patients in the left temporal region and in
3 (8.1 %) — in the right frontal region. Lymphoma
in the parietal region was confirmed in 3 (8.1%)
patients. Angiocavernoma of the middle (8.15 %)
and rear (8.15 %) cranial fossae was diagnosed in 6
(16.3 %) patients.

During the analysis of the results of
neurological examination of patients it was found
that focal syndrome was significantly predominant
in 20 (54.1 %) patients, hypertensive — in 13
(35.1 %) of examined, asymptomatic course was
observed in another 4 (10.8 %) patients. Out of 18
patients with astrocytoma, focal syndrome was
diagnosed in 12 (32.4 %), hypertensive in 6
(16.2 %) patients. Out of 5 of the examined with
glioblastoma: 3 (8.1 %) patients had a pronounced
focal and 2 (5.4%) — hypertensive syndrome. Focal
syndrome dominated in 5 (13.5 %), hypertensive in
2 (5.4 %) patients with significantly unconfirmed
histological diagnosis. In patients with lymphoma,
the leading symptom was focal. Patients with
angiocavernoma had confirmed hypertensive
syndrome.

Conclusions

Our study established that space occupying
lesions of the brain significantly more often were
localized in the temporal lobes (16 patients —
43.2 %), most often was diagnosed astrocytoma,
localized in the frontal areas (7 patients — 18.9 %).

During the analysis of the results of
neurological examination of patients it was found
that focal syndrome was significantly predominant
in 20 (54.1 %) patients, among whom astrocytoma
was verified in 18 (48.6 %) of the examined.

Prospects for further research

The study of the histological structure of brain
tumors depending on their localization is an integral
part of both diagnosis and treatment (possible
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We have not found the dependence of the
development of leading focal or hypertensive
syndromes on the localization of brain tumors (p >
0.5).

Secondary edema of peripheral brain tissues
was diagnosed in 21 (56.8 %) patients: in 11
(52.4% of the total number of patients with edema)
patients with astrocytoma, in 5 (23.7 %) with
glioblastoma, in 1 (4.8%) with histologically
nonverified tumors, in 3 (14.3 %) patients with
lymphoma and in 1 (4.8 %) with angiocavernoma.

Discussion.

The results of our research were consonant with
the data of literary sources, which were analyzed
during the planning phase. That is, space occupying
lesions of the brain were significantly more often
localized in the temporal lobes, astrocytoma was
most often localized in the left frontal region,
regarding glioblastomas, meningiomas,
angiocavernomas  significant  dependence on
localization was not revealed, as evidenced by the
data of Kornienko V. M., Pronin 1. M., 2012,
published in the paper, relating to diagnostic
neuroradiology, as well as the results of the study of
Makeev S., 2011, described in scientific papers on
the aspects of clinical oncology and tomographic
examination of brain tumors. Histological and
topographical peculiarities of our study also
corresponded to the statistics, presented in the
publication of the cancer registry in 2018.

We have not found the dependence of the
development of leading focal or hypertensive
syndromes on the localization of brain tumors (p >
0.5).

Secondary edema of peripheral brain tissues
was diagnosed in 21 (56.8%) patients.
Astrocytoma — 11 (52.4% of the total number of
patients with edema), was significantly more
aggressive in terms of development of the studied
complication.

minimally traumatic access during surgery, the type
and extent of radiation and chemotherapy), and an
important component of predicting the quality of
patent's life.
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PATHOGENETIC PARTICULARITIES OF THE ROAD
TRAFFIC INJURIES OF THE PRESENT

The purpose of the work is to analyze the structure and characteris-
tics of injuries resulting from traffic accidents, which will undoubtedly
contribute to the development of pathogenetically grounded treatment
measures and will reduce the level of negative consequences.

Materials and methods. The severity of road accidents in Ukraine
and the Sumy region was investigated by determining the F', factor, cal-
culated as the ratio of the number of casualties and deaths to the total
number of accidents. In order to assess the severity of injuries suffered
by the victims, a standardized PTS-Hannover Damage Assessment Sys-
tem was used. To determine the causes and nature of the traffic accident,
there was carried out an inspection and an anonymous non-personal sur-
vey of 124 traumatized patients who were undergoing treatment in the
medical institutions of the Sumy region.

Results. The reasons and circumstances under which traffic accidents
occurred, with 124 people being injured, the structure and character of
the damage they received have been analyzed. It has been established
that the integral ten-year value of F'y in Ukraine is (0.23 + 0.004), and in
the Sumy region it is (0.41 + 0.013). The trend is determined to increase
the severity of accidents both in the Sumy region and in Ukraine as a
whole. The main causes of road accidents were violations of the road
safety rules by the drivers (54.03 %) and driving in the state of alcoholic
intoxication (16.94 %). In most cases, the victims suffered multiple and
combined injuries. Most often there was a combination of skeletal and
craniocerebral trauma (18.55 %), and skeletal trauma connected to the
craniocerebral injury and trauma of the chest (11.29 %). When studying
the variety of lesions, the changes in nosological structure of characteris-
tic and specific road traffic injuries were noted.

Conclusions. The main causes of the road accident occurrence were
the violations of traffic safety rules by the drivers and driving in a state
of intoxication. Most often, the victims had a combination of skeletal
and craniocerebral trauma, and a skeletal trauma connected to the crani-
ocerebral injury and trauma of the chest. Over the past 10 years there
have been changes in the structure of specific and typical road traffic
injuries, which, in our opinion, are due to the constructive features of a
modern motor transport vehicle, means of internal and external passive
safety.

Keywords: road accidents, circumstances of injury, damage charac-
teristics.
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Introduction

Road traffic traumatism in Ukraine is an
extremely urgent problem, the scale and
consequences of which should be considered as one
of the risk factors for national security. In the last
years, the situation has worsened due to the rapid
growth in the number of private vehicles and
extremely poor road infrastructure [1, 2, 3].

Road traffic accidents not only cause economic
losses, but also exacerbate adverse demographic
trends. According to the World Health Organization
(WHO) and the World Bank, the annual loss for the
economy of Ukraine from road traffic accidents
(RTA) reach $ 5 billion, which is 3-6 % of the
country's GDP. In 24 years as a result of road traffic
accidents more than 150 thousand persons died,
more than 1 million suffered injuries, and about 500
thousand got disabilities [4, 5].

Transport trauma is a complex of mechanical
action of the vehicle on the human body parts and
the damage caused by it, causing health problems
or death. The type and localization of damage, its
combination and severity depend on the design
features of the vehicle and its speed, participation in
road traffic, the mechanism of traumatization
(impact, run over, dragging, compression, etc.) [6, 7].

Depending on their peculiarities, the damages
arising as a result of different types of transport
traumas, are divided into specific, characteristic and
uncharacteristic. The specific ones include injuries
occurring in the places of contact of parts of the
vehicle with the human body and often reflect their
shape and size. The characteristic traumas include
injuries corresponding to the mechanism of
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traumatization. Uncharacteristic signs include other
traumas that do not resemble the above [8].

The study of evolutionary changes in specific
traumas as a result of transport injury is given a lot
of attention in foreign publications, while in the
domestic scientific literature there are only a few
publications [9, 10].

The objective of the study is to analyze the
structure and characteristics of injuries resulting
from road traffic accidents, which will undoubtedly
contribute to the development of pathogenetically
justified therapeutic measures and will reduce the
level of adverse effects.

Materials and research methods

We have analyzed the reporting documentation
of MI "Sumy Regional Center of Emergency
Medical Care and Disaster Medicine" of the Main
Department of Statistics in Sumy Region [11].

During the study of severity of road traffic
accidents that occurred in Ukraine and Sumy
Region over the past 10 years, we determined the
factor F',, which is calculated as the ratio of the
number of casualties and deaths to the total number
of accidents:

F‘T = (Nn + N3) / NHTI’I.

To assess the severity of injuries in the
casualties we used a standardized system for
assessing the severity of traumas PTS-Hannover
(Polytrauma-shlussel, or Hannoverian Polytrauma
Score) proposed by H. J. Oestern and H. Tscheme
in 1985, as the most adapted to be used in patients
with transport trauma in the prehospital and early
hospital stages and prognostically reliable [12]. The
indicator of injury severity determines the
morphological damage caused by trauma to the
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body and is characterized by the sum of anatomical
damage that occurred during an accident. It is a
relatively stable indicator that can be determined as
a result of life-time diagnostic measures or
pathoanatomical studies.

In order to determine the causes and nature of
the accident, examination and anonymous survey of
124 injured persons who were treated in medical
institutions of Sumy Region were conducted.

The analysis was conducted in compliance with
the moral and ethical norms and principles of the
Declaration of Helsinki, Convention of the Council
of Europe and relevant laws of Ukraine on human
rights. All calculations and data analysis were
performed according to the criteria and

Table 1 — Severity rate of accidents in 2009-2018

EUMJ, 2019;7(2):171-176

requirements of evidence-based medicine. The
obtained findings and conclusions are within the
probability limits.

Study results and discussion

During 2009-2018, in Sumy Region 21,569
road traffic accidents were reported, in which 853
people died and 7,868 people were injured. Within
10 years, the number of car accidents decreased
from 2,578 in 2009 to 1,779 in 2018, with the
number of casualties dynamically changing from
1,022 to 729. In order to study the severity of road
traffic accidents that occurred in Ukraine and Sumy
region over the period of 10 years, we calculated
the factor of severity of road traffic accidents F'.
The results are shown in Table 1.

Severity rate F',
No. Year Ukraine Sumy Region
1 2009 0.22 0.40
2 2010 0.21 0.37
3 2011 0.23 0.39
4 2012 0.22 0.34
5 2013 0.22 0.40
6 2014 0.24 0.45
7 2015 0.26 0.48
8 2016 0.23 0.41
9 2017 0.24 0.45
10 2018 0.23 0.41
Mean value (0.23 £ 0.004) (0.41 £0.013)

Table 1 shows that the integral ten-year value of
F'; in Ukraine is (0.23 + 0.004), and in Sumy region
it is (0.41 + 0.013). Although the absolute number
of accidents decreased by 30.99 %, and the number
of casualties — by 28.67%, there is an increasing

trend of the severity of accidents in Sumy Region
and in Ukraine as a whole.

During the course of the study, we carried out
the distribution of road traffic accidents according
to the causes of their occurrence. Obtained results
are shown in Table 2.

Table 2 — Distribution of road traffic accidents according to the causes

Number -

Cause of occurrence abs. % R
Traffic offence 67 54.03 1
Vehicle abuse 8 6.45 4
Drunk driving 21 16.94 2
Pedestrian offence 16 12.90 3
Unsatisfactory condition of the road surface 6 4.84 5
Poor visibility 3 242 6
Concatenation of circumstances 3 2.42 6
Total 124 100
"R —rank
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Data, shown in Table 2, shows that the major
causes of road traffic accidents were traffic offence
(54.03 %) and drunk driving (16.94 %).

The circumstances of traumatization of persons
injured in road traffic accidents are shown in
Table 3.

Table 3 — Circumstances of the road traffic accident

EUMJ, 2019;7(2):171-176

According to the information provided in Table
3 the majority of accidents occurred as a result of
vehicle collisions (33.06 %) and hitting a pedestrian
(29.84 %).

The results of the study and systematization of
the nosological structure of the transport trauma are
presented in Table 4.

. . i Number of cases .
Circumstance of the road traffic accident R
abs. %
Collision of vehicles 41 33.06 1
Hitting a pedestrian 37 29.84 2
Running over by a wheel 2 1.61 8
Hitting the cyclist 4.03 6
Vehicle roll over 3 2.42 7
Hitting an obstacle 12 9.68 4
Hard braking 9 7.26 5
Unknown circumstances 15 12.09 3
Total 124 100
"R —rank

The data provided in the Table show that in
61.29 % of the cases the casualties suffered from
multiple and combined injuries. Most common
were combinations of skeletal and craniocerebral
injuries (18.55 %); skeletal, craniocerebral trauma
with damage of thoracic organs (11.29 %).

During the study of the variety of injuries, we
noticed that during 2009-2018 there were changes
in the nosological structure of characteristic and

specific road traffic traumas. So, within a specified
period there was a 1.74 % increase in the proportion
of thoracic and abdominal organ injuries caused by
seat belt (seatbelt injury). Most common injuries in
drivers were left clavicle fractures and "epaulet"”
chest hematomas. Prevalent injuries in passengers
were right clavicle fractures. In high speed
collisions there was a detachment of subcutaneous
tissue as well as spleen and liver damage.

Table 4 — Distribution of the injured based on the clinical and nosological sign of injury

- Number of the injured

Type of injury i,

abs. % R

Isolated trauma 48 38.71 1
Polytrauma 12 9.68 4
Cranio-skeletal polytrauma 23 18.55 2
Cranio-thoracic polytrauma 11 8.87 5
Abdominal-skeletal polytrauma 7 5.65 6
Cranio-thoracic-skeletal polytrauma 14 11.29 3
Abdominal-cranio-skeletal polytrauma 2 1.61 8
Thoracic-abdominal-skeletal polytrauma 1.61 8
Cranio-thoracic-abdominal-skeletal polytrauma 4.03 7
Total 124 100 -

"R —rank
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The number of cervical whiplash injury cases
decreased from 20.83 to 15.28 % of the total
number of the injured, who were inside the vehicle,
which, in our opinion, is due to modern design
solutions of the driver's and passengers' seats and
probable under-diagnosis of this type of injury in
case of a combined trauma.

It should be noted that there is a new separate
type of injuries, associated with face, cervical spine

EUMJ, 2019;7(2):171-176

and chest traumatization, caused by airbags —
4.67 % of persons who were inside the vehicle.

We recorded a decrease in the proportion of the
so-called "bumper-fractures” in pedestrians (from
5.03 to 2.88 %).

In order to determine the severity of traumatic
injuries resulting from an accident we used the PTS
scale. The results are shown in Table 5.

Table 5 - Distribution of the injured based on PTS severity of injuries

PTS scale severity Number of the injured R"
abs. %

I (up to 19 points) 76 61.29 1
11 (20-34 points) 37 29.84 2
111 (35-48 points) 8 6.45 3
IV (more than 49 points) 3 2.42 4
Total 124 100 -
"R —rank

Analysis of the data shows that more than half
of the injured with transport trauma have a mild
degree of damage, namely 61.29 %, the second
degree of severity is determined in 29.84 % of the
injured, the third — in 6.45 % of persons. The

Conclusions

1. The major causes of road traffic accidents
are traffic offence (54.03 %) and drunk driving
(16.94 %).

2. For the most part, the casualties suffered
from multiple and combined injuries. Mostly com-
mon, a combination of skeletal and craniocerebral
injuries (18.55 %) occurred as well as skeletal
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