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Y cTaTTi 3a3HAYAETbCA BAXK/IMBICTb NOAANbLUMX AOCAIAKEHD AN PO3PO6KM ePeKTUBHUX MigXoAiB A0 AiarHOCTU-
KM, NiKyBaHHA Ta NPodifakTUKK ocTeomienity. Ocobamsy yBary ciig npuaiauT NowyKy HOBUX METOAMK i ONTMMI3a-
Lii icHytoumMx cTpaTerii Tepanii, Wo6 NOKPALLUTM AKICTb XKUTTA NALLIEHTIB | 3aN06irTM yCKNagHeHHsaM.

KntovoBi cnosa: ocTeoMi€eniT, 3ananbHUiM NpoLec, KiCTKOBUI AedeKT, 3aroeHHA paH, Komn’toTepHa Tomorpadis.

DIAGNOSIS AND TREATMENT OF JAW OSTEOMYELITIS (LITERATURE REVIEW)

Steblovskiy D. V., Bondarenko V. V., Lychman V. O., Toropov O. A., Svyryda O. S.

Abstract. Jaw osteomyelitis is an inflammatory process affecting the medullary and cortical bone tissues in the
maxillofacial region. It is categorized into suppurative and non-suppurative types, which differ in etiology and clinical
progression. Suppurative osteomyelitis is typically caused by infectious agents introduced via trauma or dental pro-
cedures, while non-suppurative osteomyelitis often has an unclear etiology and is characterized by a chronic course
with periodic exacerbations.

The diagnosis of jaw osteomyelitis involves analyzing clinical symptoms, radiological methods (X-rays, CT, MRI,
PET-CT), and laboratory tests. Suppurative osteomyelitis presents with localized pain, swelling, purulent discharge,
and bone sequestration. Non-suppurative osteomyelitis, on the other hand, manifests as pain, swelling, and restrict-
ed jaw mobility without suppuration, making diagnosis more challenging.

The treatment of suppurative osteomyelitis includes surgical debridement, antibiotic therapy, and physiothera-
py. Non-suppurative types require a tailored approach, combining pharmacological treatment, physiotherapy, and
rehabilitation measures. Innovative techniques, such as laser therapy and vacuum therapy, are sometimes applied
to enhance treatment outcomes.

The literature review highlights a lack of consensus in classifying and managing jaw osteomyelitis. The multifac-
torial nature of the disease suggests several subtypes requiring refinement in diagnosis and therapy. The scarcity of
controlled clinical studies complicates the standardization of treatment protocols.

The study emphasizes the necessity of further research to develop effective diagnostic and therapeutic strate-
gies for jaw osteomyelitis. Special attention should be given to exploring new methodologies and optimizing current
therapeutic approaches to improve patient outcomes and prevent complications.
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THE ROLE OF MACROPHAGES IN THE REORGANIZATION OF CONNECTIVE TISSUE
OF RAT THIGH MUSCLES UNDER TESTOSTERONE SYNTHESIS BLOCKING
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To date, the use of synthetic analogues of gonadotropin-releasing hormone to regulate the synthesis of sex hor-
mones has been proven to be more potent and stable than the natural hormone. Releasing hormone antagonists
on pituitary gonadotropocytes leads to inhibition of testosterone synthesis in the male body, leading to nitrosative
stress in the body tissues. Macrophages are the first cells to respond to changes in tissue homeostasis. The purpose
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of our work is to determine the role of macrophage type in the reorganization of muscle connective tissue in blocking
testosterone synthesis based on the results of the analysis of medical scientific literature based on the databases
Scopus, Web of Science, Med Line, PubMed, NCBI over the past 10 years. The literature study showed that the role
of macrophages in the reorganization of the connective tissue of the rat thigh muscles when testosterone synthesis
is blocked is relevant and requires more detailed study. The issues of changes in the marker proteins S100A8 and
S100A9 and p53 during the formation of inflammation in the interstitium in the absence of testosterone activation
in muscle tissue remain insufficiently studied. Changes in cellular composition at different stages of oxidative stress
in the structure of muscle connective tissue, namely changes in macrophage polarization (M1/M2), with subsequent
correction of this pathological condition, require further investigation in accordance with the basic principles of ev-

idence-based medicine.

Key words: muscle, inflammation, testosterone, macrophage, M1/M2, CD68, CD136, protein S100, p 53, NFKB.

Connection of the publication with planned re-
search works.

The work is a fragment of the planned research
work of the department “Experimental and morpholog-
ical study of the effect of cryopreserved preparations
of cord blood and embryoplacental complex (EPC), di-
phereline and quercetin on the morphofunctional state
of a number of internal organs”, state registration num-
ber 0124U003358.

Introduction.

The motor unit or “muscle” has long been consid-
ered the quantum element of movement control [1].
However, in recent years, new scientific studies have
demonstrated strong interactions between muscle fi-
bers, intramuscular connective tissue, and muscle and
fascia, suggesting that muscles can no longer be con-
sidered the only elements that organize movement
[2]. In addition, the innervation and vascularization of
muscles are closely linked to intramuscular connective
tissue. This realization prompted Luigi Stecco in 2002 to
coin a new term, the “myofascial unit,” to describe the
two-way dependent relationship, both anatomical and
functional, that occurs between fascia, muscle, and ac-
cessory elements. In addition, male (androgens) and
female (estrogens and progestogens) sex hormones
promote the development of secondary sexual char-
acteristics by affecting several other tissues, including
skeletal muscle [3]. The role of androgens on skeletal
muscle mass, function, and metabolism has been well
described in men, but there is not much literature on
women [4]. This descriptive review summarizes the ev-
idence regarding the mechanistic role of androgens, es-
trogens, and progestogens in female skeletal muscle. A
review of the literature suggests that sex steroids play
an essential role in the regulation of female skeletal
muscle mass and function [5]. Free serum fractions of
testosterone and progesterone have been consistently
implicated in regulating muscle mass, whereas estro-
gens may be primarily involved in mediating muscle
contractile function in conjunction with other sex hor-
mones [4, 6]. However, muscle strength is not directly
related to either hormone alone at physiological con-
centrations. Importantly, recent evidence suggests that
intramuscular concentrations of sex hormones may be
more strongly associated with muscle size and function
than circulating forms, raising interesting avenues for
future research. Combining cross-sectional, interven-
tional, and mechanistic studies, this review aims to
provide a broad, interdisciplinary picture of the current
knowledge on the effects of sex steroids on skeletal
muscle in women, emphasising the regulation of mus-

cle size and function and understanding their clinical
implications [7]. Free testosterone, but not total testos-
terone, is associated with lean mass but not strength
in pre- and postmenopausal women. Progesterone and
estrogens may regulate muscle mass and strength, re-
spectively, in women. Intramuscular steroids may be
more closely associated with muscle mass and strength
than systemic fractions [8, 9].

Testosterone is an essential hormone for both men
and women, whose physiological actions are mediat-
ed directly or through the aromatization of estradiol in
the body [10]. Despite the crucial role of testosterone
and the high circulating concentration of this hormone
compared to estradiol in women, there is little research
on its effects and the consequences of testosterone de-
ficiency and replacement in women [10, 11]. The main
indication for testosterone in women is loss of libi-
do, which is a significant concern for affected women
[9, 11]. The fact that no drug has been approved for
this purpose has not prevented the widespread use
of testosterone in women, both off-label and in com-
bination therapy. Observational studies suggest that
testosterone has beneficial cardiovascular effects as
measured by surrogate outcomes; however, the rela-
tionship between endogenous testosterone and the
risk of cardiovascular disease and all-cause mortality,
especially in older women, remains to be established.
Studies of transdermal testosterone therapy in women
have not shown adverse cardiovascular effects. Clinical
trials show that exogenous testosterone improves cog-
nitive function and improves musculoskeletal health
in postmenopausal women. Unmet needs include the
availability of approved testosterone preparations for
women and research to investigate the effects of tes-
tosterone on cardiovascular, cognitive, and musculo-
skeletal health and cancer risk [12].

The aim of the study.

By analysing literature sources, to investigate the
role of macrophages in reorganising connective tissue
in rat thigh muscles when testosterone synthesis is
blocked.

Object and research methods.

Monitoring of current views on the issue of the role
of macrophages in the reorganization of connective
tissue of rat thigh muscles when blocking testosterone
synthesis based on the results of the analysis of med-
ical scientific literature based on Scopus, Web of Sci-
ence, Med Line, PubMed, NCBI databases for the last
10 years.
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Main part.

As is known from scientific literature, hormones
affect muscle tissue. They paid particular attention to
testosterone. Sex steroids, commonly referred to as sex
hormones, are an integral part of the development and
maintenance of the human reproductive system [13].
According to the authors, androgens have a powerful
anabolic effect on skeletal muscle, and their number
decreases with age in parallel with the loss of muscle
mass and strength. This loss of muscle mass and func-
tion, known as sarcopenia, is a central event in the
development of frailty. This vulnerable health condi-
tion portends adverse outcomes and rapid functional
decline in older adults. The potential role of declin-
ing androgen levels in the development of frailty and
their utility as a functional therapy in older men have
attracted considerable attention. This review summa-
rizes current concepts and definitions of muscle aging,
sarcopenia, and frailty, and evaluates recent develop-
ments in the study of androgens and frailty [14]. Cur-
rent evidence from observational and interventional
studies strongly supports the effects of androgens on
muscle mass in older men, but the effects on muscle
strength and, in particular, physical function are less
clear. Androgen treatment has generally been well tol-
erated in studies of older men, but concerns remain
regarding high-dose treatment and use in populations
at high cardiovascular risk. Early trials of selective an-
drogen receptor modulators (SARMs) suggest similar
effects on muscle mass and function as traditional an-
drogen therapy in older adults. Important future direc-
tions include using these agents in combination with
exercise to promote functional capacity in diverse older
populations and greater attention to the relationships
between concurrent changes in hormone levels, body
composition, and physical function in observational
studies [15].

To date, synthetic analogues of gonadotropin-re-
leasing hormone have been proven to regulate the
synthesis of sex hormones, as they have a more pow-
erful effect and are more stable compared to the natu-
ral hormone. The action of antagonists of the pituitary
gonadotropin-releasing hormone leads to inhibition of
the synthesis and secretion of follicle-stimulating and
luteinizing hormones, i.e., there is no such sharp hor-
monal surge as with the introduction of agonists [15,
16].

Macrophages are very versatile cells that develop
and eliminate inflammatory reactions [17]. In addi-
tion to the properties of innate immunity to combat
pathogens, macrophages are essential for tissue re-
pair, during which they adopt a sequential inflamma-
tory status. While acquiring some canonical polarized
inflammatory statuses in vitro (M1/M2) is beginning
to be understood at the molecular level, the regula-
tion of macrophage bias in vivo has been little stud-
ied. Immunometabolism, in particular, is a new field,
and most studies have so far investigated the control
of macrophage polarization using in vitro setups. In
this context, skeletal muscle regeneration is an excel-
lent paradigm to study tissue repair, as the sequential
steps of the inflammatory response and tissue repair
are well characterized. In this review, after reviewing
macrophage populations and functions during skeletal

muscle regeneration, we present the current knowl-
edge on the metabolic regulation of the inflammatory
status of macrophages, with particular emphasis on
comparisons between in vitro and in vivo models of
macrophage activation. We also discuss the metabolic
regulation of macrophages in vivo during skeletal mus-
cle regeneration [17, 18].

Scientists have shown that macrophages are my-
eloid immune cells strategically located in the body’s
tissues, where they engulf and degrade dead cells, de-
bris, and foreign material and orchestrate inflammato-
ry processes. Here, we review two major recent para-
digm shifts in our understanding of tissue macrophage
biology. First, is the realization that most tissue-resi-
dent macrophages are generated prenatally and persist
throughout adulthood through longevity and self-re-
newal. Thus, their generation and maintenance are
independent of ongoing hematopoiesis, although the
cells can be replenished by macrophages derived from
adult monocytes. Second, in addition to immune senti-
nels, tissue macrophages form integral components of
their host tissue. This implies that they specialize in re-
sponse to local environmental cues to promote the de-
velopment and specific function of the tissue in which
they reside. Factors are emerging that govern the spe-
cialization of tissue macrophages. Furthermore, tissue
specialization is reflected in distinct macrophage gene
expression profiles and in epigenetic marks reporting
actual and potential enhancer usage [16, 17, 18].

Inflammation is generally considered harmful;
however, it is also essential for tissue repair after in-
jury. During this process, macrophages perform both
immune and non-immune functions. During skeletal
muscle regeneration, they induce an inflammatory
response by serving a trophic role in muscle and mes-
enchymal stem cells. Proinflammatory macrophages
switch to anti-inflammatory macrophages, leading to
the resolution of inflammation. Studies have highlight-
ed that during this shift, crosstalk occurs, integrating
signals for division, efferocytosis, cellular metabolism,
and signaling pathways. During repair, macrophages
attenuate inflammation, promoting stem cell differ-
entiation, angiogenesis, and matrix remodeling. Since
blunting the inflammatory phase may be detrimental
to muscle regeneration, we propose that instead of
fighting inflammation, we allow it to act and resolve,
thus promoting tissue repair [18, 19, 20]. S100 family
proteins perform a variety of intracellular and extra-
cellular functions. They interact with several receptors
and signal transducers to regulate pathways that reg-
ulate inflammation, cell differentiation, proliferation,
energy metabolism, apoptosis, calcium homeostasis,
cellular cytoskeleton, and microbial resistance. S100
proteins are also emerging as novel diagnostic markers
for identifying and monitoring various diseases. Strat-
egies targeting S100-mediated signaling pathways hold
great potential for developing novel therapeutics for
many diseases. In this section, we aim to summarize
the current knowledge about the role of S100 family
proteins in health and disease, focusing on their role in
inflammatory conditions. S100 proteins, a family of cy-
tosolic calcium-binding proteins, perform a wide range
of intracellular and extracellular functions by regulat-
ing calcium balance, cell apoptosis, migration, prolifer-
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ation, differentiation, energy metabolism, and inflam-
mation [21]. Intracellular functions of S100 proteins
include interaction with intracellular receptors, recruit-
ment/transport of membrane proteins, transcription
regulation, integration with enzymes or nucleic acids,
and DNA repair. S100 proteins can also be released
from the cytoplasm, triggered by tissue/cell damage
and cellular stress. Extracellular S100 proteins, which
serve as danger signals, are crucial for regulating im-
mune homeostasis, post-traumatic injury, and inflam-
mation. Extracellular S100 proteins are also considered
biomarkers of some specific diseases. This review will
discuss the multifunctional roles of S100 proteins, es-
pecially their potential role related to cell migration,
differentiation, tissue repair, and inflammation [20, 21].

S100A8 and S100A9 (MRP8 and MRP14, respective-
ly) are Ca?"binding proteins in the S100 family. They
often exist in heterodimer form, while homodimer is
rarely found due to stability. SI00A8/A9 is constitu-
tively expressed in neutrophils and monocytes as a
Ca? sensor, participating in cytoskeletal remodeling
and arachidonic acid metabolism. During inflamma-
tion, S100A8/A9 is actively released and plays a crucial
role in modulating the inflammatory response by stim-
ulating leukocyte recruitment and inducing cytokine
secretion. S100A8/A9 serves as a candidate biomark-
er for diagnosis and follow-up, as well as a predictive
indicator of therapeutic responses in inflammatory
diseases. Since blocking SI00A8/A9 activity with small
molecule inhibitors or antibodies ameliorates patho-
logical conditions in mouse models, the heterodimer
has potential as a therapeutic target. In this review, we
provide a comprehensive and detailed overview of the
distribution and biological functions of SI00A8/A9 and
highlight its application as a diagnostic and therapeutic
target in inflammation-related diseases [21, 22, 23].

In sporadic myositis, the percentage of CD68+
macrophages and the expression levels of NLRP3,
caspase-1, and IL-1B in muscle tissue were increased in
27 patients with PM. LPS/ATP treatment led to the ac-
tivation of the NLRP3 inflammasome and the secretion
of IL-1P, interferons (IFNs) and monocyte chemotactic
protein-1 (MCP-1) in Raw 264.7 macrophages. Mean-
while, LPS/ATP induced the activation of the NLRP3 in-
flammasome induced by the overexpression of primary
histocompatibility complex class | (MHC-1), a key mole-
cule of PM, in co-cultured C2C12 cells. The effect was
reduced by treatment with the NLRP3 inflammasome
inhibitor MCC950 or NLRP3 inflammasome siRNA.
These results suggest that certain levels of IL-1p, but
not IFN, upregulate MHC-I expression in C2C12 cells.
Blockade of IL-1B using a neutralizing IL-1B monoclo-
nal antibody or IL-1B siRNA suppressed MHC-I overex-
pression. In vivo inhibition of the NLRP3 inflammasome
with MCC950 reduced the expression of NLRP3, IL-1,
and MHC-I in muscle tissue of PM modal rats. In addi-
tion, it attenuated the intensity of muscle inflammation
and serum CRP, CK, and LDH levels [23, 24].

Other foreign scientists Edward Steele, Peter
Dougherty, and Australian scientists have found a po-
tential tool to promote muscle tissue regeneration. The
NAMPT protein is effective in experiments, enhanc-
ing the natural process of stem cell proliferation and
healing in animals with injuries or age-related loss of

muscle tissue. The discovery is described in the journal
Nature [24, 25].

Data from numerous studies have shown that bone
and muscle aging progress synchronously; however, lit-
tle is known about the underlying mechanisms. To this
end, human muscle and bone are collected and the ag-
ing-related transcriptional dynamics of the two tissues
are studied in parallel using single-cell RNA sequenc-
ing. A subset of lipid-associated macrophages (trigger
receptor expressed on myeloid cells 2, TREM2 * Macs)
has been identified in old muscle and bone. Genes re-
sponsible for muscular dystrophy and bone loss, such
as secreted phosphoprotein 1 (SPP1), are also highly
expressed in TREM2 * Macs, suggesting its conserved
role in aging-related functions. There is also a gener-
al shift to pro-inflammatory phenotypes in aged CD4*
T cells in various tissues, activated by nuclear factor
kappa B subunit 1 (NFKB1). CD4* T-cells in aged mus-
cle undergo Thil-like differentiation, whereas in bone
there is a skew towards Th17 cells. Furthermore, these
results highlight that degenerated myocytes produce
BAG6-containing exosomes that can communicate with
Th17 cells in bone through their natural cytotoxicity re-
ceptor, non-specific receptor 3 (NCR3). This association
enhances the expression of CD6 in Th17 cells, which
then interact with TREM2 * Macs through CD6-ALCAM
signaling, ultimately stimulating SPP1 transcription
in TREM2 * Macs. The negative correlation between
serum exosomal BCL2-associated athanogen 6 (BAG6)
levels and bone mineral density further supports its
role in mediating muscle-bone synchronization with
aging [25]. The role of the p53 protein as a tumor sup-
pressor in the antiproliferative and proapoptotic activ-
ities of quercetin has been studied in several studies
on various tumor cell cultures [26]. In HepG2 hepa-
toma cells, quercetin led to tumor cell apoptosis and
cell cycle arrest by inducing p53 phosphorylation and
stabilizing it at both the mRNA and protein levels. In
rectal carcinoma cells, p53 enhanced the expression of
NAG-1, mediated by quercetin, which triggered apop-
tosis [26, 27].

Conclusions.

Analysis of scientific literature sources established
that the presented data on the role of macrophages
in the reorganization of connective tissue of the thigh
muscles of rats when blocking testosterone synthesis is
relevant and requires more detailed study. The issues
of changes in the polarization of macrophages, with
the subsequent correction of this pathological condi-
tion, remain insufficiently studied. Therefore, infor-
mation on the etiology, pathogenesis and diagnostics
of the structure of muscles when blocking testoster-
one synthesis, remain quite controversial and require
further study according to the basic principles of evi-
dence-based medicine.

Prospects for further research.

Consist in studying the effect of blocking testoster-
one synthesis on the structure of muscles’ connective
tissue to develop new correction models.
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PO/1Ib MAKPO®ATIB B PEOPTAHI3ALLIT CNONYYHOI TKAHUHU M’A3IB CTETHA LLIYPIB
NMPU BNNOKYBAHHI CUHTE3Y TECTOCTEPOHY (OrNAA, NITEPATYPU)

MonTaBcbKuUi gepaBHU meauuHuii yHisepcuteT (m. MonTaea, YKpaiHa)
olgalevchenko757 @gmail.com

Ha cbo20o0HiwHil 0eHb 0o8edeHO BUKOPUCMAHHA CUHMEMUYHUX aHA/102i8 20Ha00MPOIiH-puizuH2-20PMOHY
0417 pezyneaHHA CUHmMe3y cmamesux 20PMOHI8, MAaK AK 80HU MAarome nomyxcHiwul enaue ma 6binbw cmiliki
Yy MOPiBHAHHI 3 NpupoOHiM 2opmoHoM. [is aHmazoHicmie punizuHa-20pMoHy 20Hadomponoyumis 2inogizy
npu3so0umMs 00 npuzHiYeHHa CUHmMe3y MmecmocmepoHy 8 Y0/108iYOMYy OP2aHi3Mi, W0 8 C80t0 Yepay npu3sooums
00 HIMPO3aMUBHO20 CMpecy 8 MKAHUHAX Op2aHi3my. MaKkpogaau - ye KaimuHu AKi 3 nepwux peazytoms Ha
3MIiHU 8 2omMmeocmasi mKaHUH. Memoto Hawoi pobomu € 8U3HAYEHHA Posai muny Makpogazie 8 peopaaHizauiil
Crosy4YHoi MKAHUHU M'[3ie rnpu 6/I0KY8AHHI CUHME3y mecmocmepoHy 3a pPe3ysabmamamu aHasaizy mMeouyHoi
HayKosoi nimepamypu Ha ocHosi 6a3 0aHux Scopus, Web of Science, Med Line, PubMed, NCBI 3a ocmaHHi 10
poKie. AHani3z nimepamypHux Oxcepen MoKA3as, W0 PO7Ab MAKpoghazie 8 peopeaHizayii croay4yHoi MmKAHUHU
m'Azie cmeaHa wypie npu 6710Ky8aAHHI CUHMeE3y mecmocmepoHy € AKmyasbHoK i nompebye binbw demasnbHo20
0ocnionceHHa. HedocmamHbo 8u8YeHUMU 30aAUUWAOMbGCA NMUMAHHA 3MiH MapKepHux 6inkie S100A8 i S100A9
ma p53 npu ¢opmysaHHi 3ananbHO20 nNpouecy 8 iHmepcmuuii npu 8idcymHocmi akmusauii mecmocmepoHoOMm 8
M's3j8ili MKQHUHI. 3MiH KAimUHHO20 CKAady HA Pi3HUX emanax OKCuoamueHo20 cmpecy 8 CmpyKmypi criony4Hor
MKaHUHU M'A3i8, a came 3miH noaapusauiii makpogazie (M1/M2), 3 no0asbuwior KOPEKUIeo Uyb020o namosno2iyHo2o
cmaHy wo i nompebyrome nooasnbuwo20 00CniOHeHHA 32i0HO 6a308UX NPUHYUNie 00Ka3080i MeOUUUHU.

Knrouoei cnosa: m'a3, 3ananeHHs, mecmocmepoH, makpogae, M1/M2, CD68, CD136, 6inok S100, p 53, NFKB.

38’A30K ny6niKauii 3 n1aHOBUMM HAayKOBO-AoCAiA-
HUMK poboTamu.

PoboTa € pparmeHTOM NNaHOBOI HAYKOBO-A0CAIAHOI
pobotn Kadeapu «ExkcnepumeHTanbHo-mopdonoriyHe
BMBYEHHA Aii KPiOKOHCEPBOBaHMX MpenapaTtiB Kopao-
BOi KpoBi Ta embpionsaueHTapHoro komnnekcy (EMK),
andepeniHy Ta KBepUEeTMHY Ha MOPPOPYHKLIOHANbHNI
CTaH pAAy BHYTPILLHIX OPraHiB», HOMep AepKaBHOI pee-
cTpawii 0124U003358.

Bcryn.

MoTopHa oauHuuA abo «m’A3» 34aBHaA BBakana-
CA KBAHTOBMM €NeMEeHTOM KOoHTponto pyxy [1]. MpoTe
B OCTaQHHIi POKW HOBiI AOCHIAMEHHA BYEHUX O0BeENn
CU/IbHY B3AaEMOLIIO MiXK M’A30BMMM BOJIOKHAMM Ta BHY-
TPiLWHbOM’A30BOO CMOMYHHOK TKAHUHOK, @ TaKOXK MiXK
m’A3amMuM Ta dacuiamu, WO CBiAYMTb NPo Te, Wo M'A3n
6inblwe He MOXKHa BBaXKaTW EAUHUMMU eNleMeHTaMMU, AKi
opraHisytoTb pyx [2]. Kpim Toro, iHHepBaLia Ta BacKyns-
pu3auis m’A3iB TiCHO NOB’s3aHi 3 BHYTPiLUHbOM’SI30BOO
CNONYYHOI TKaHMHOM. Lle ycBigomneHHA cnoHykano
NyigxKi Ctekko B 2002 poLi CTBOPUTM HOBUIM TEPMIH, «Mi-
odacujianbHa oguHMLUAY», WO6 onucaT ABOCTOPOHHIMN
3a/1EXKHNI 3B’A30K, AK aHAaTOMIYHWUM, TaK i GYHKLiOHaNb-
HUI, AKUA BUHUKAE MiXK dacLieto, M’A3aMn Ta JONOMiXK-
HUMK enemeHTam. Kpim Toro, 4onosidi (aHAporeHu) i
XiHoui (ecTporeHn i nporecTareHun) craTeBi FOPMOHM
CNPUAIOTb PO3BUTKY BTOPUHHMX CTaTEBUX O3HAK, BM/IMU-
BalOUM Ha HU3KY iHLIMX TKAHWH, BK/IHOYAKOUYM CKeNeTHi
m’s3u [3]. Ponb aHApOreHiB Ha macy, GpyHKLit0 Ta meTa-
60ni3m ckeneTHux m’asis Byna nobpe onucaHa y 4onosi-
KiB, O4HAK y NiTepaTypi Mano AOCNiAXKeHb, MPUCBAYEHUX
XiHKam [4]. Y yubomy onucoBomy ornsfi ysarasbHeHo
HaABHI A0Ka3n WOAO0 MEXaHIYHOI poni aHApPOreHiB, ec-
TPOreHiB i NporecTareHiB y *KiHOYMX CKeNeTHUX M’A3ax.
AHani3 nitepaTypu NOKasye, WO CTaTeBi cTepoign Bigi-
rpPaoTb BaXK/IMBY POJIb Y peryasaLii macu ta GyHKL,ii *KiHo-
4mx ckeneTHMx m’asis [5]. BinbHi dpaKLii TecTocTepoHy i
NporecTepoHy B CUPOBATL KPOBi NOCTIHO MoOB’A3aHi 3

perynsaujieto M’A30BOT MacK, TOAI AK eCTPOreHN MOXKYTb
6yTK B OCHOBHOMY 3a/y4yeHi B onocepeaKyBaHHA CKOpPO-
4yBasbHOT QYHKLIT M'A3iB pasom 3 iHWMMKW CTaTEBMMMU
ropmoHamu [4, 6]. NMpoTe m’aA3oBa cuaa He 6yna 6e3no-
cepeaHbo MoB’A3aHa 3 HYAb-AKMM FOPMOHOM OKpemo
npu ¢isioNoriyHNX KOHUEHTpPaLifx. Baxaneo Te, WO He-
LoAaBHi AaHi cBigYaTb NPo Te, WO BHYTPILHbOM A30BI
KOHLEHTpaL,ji CTaTeEBUX FTOPMOHIB MOXKYTb BYTU CUNbHI-
We nos’A3aHi 3 po3mipom i GyHKLiEO M'A3IB, HiXK UKUpP-
Kyntotodi ¢opmu, WO CTBOPHOE LiKaBi MOXKIMBOCTI ANA
ManbyTHIX gocnigxeHb. MOeaHYOUM NepexpecHi, iHTep-
BEHUiNHI Ta MexaHiYHi AOCNiAKEHHSA, LeW ornag Mae Ha
MEeTi HaJaTU LWMPOKY MIXKAMUCUMNAIHAPHY KapTUHY Mo-
TOYHMX 3HaHb NPO BN/INB CTaTEBUX CTEPOIAiB Ha CKeneT-
Hi M’'i31 y XKIHOK, 3 aKLEeHTOM Ha peryasuii po3mipy Ta
GYHKLUIT M’'A3iB Ta PO3YMIHHA X KNiHIYHWX Hacnigkis [7].
BiNbHWUI TecToCTepoH, ane He 3aralbHWU TECTOCTEPOH,
NoB’A3aHWUI i3 CyXOK Macoto, asie He CUI0H Y KiHOK A0
Ta nicna meHonaysu. MNporectepoH Ta eCTPOreHn MOXKYTb
peryntoBaTv M’A30BYy mMacy Ta CUAy, BiANOBIAHO, Y XKiHOK.
BHYTpiWHbOM’A30BI CTepoian MoXKyTb ByTK BinbL TiCHO
nos’A3aHi 3 M’A30B0i MacK Ta CU/IM NOPIBHAHO i3 cUCTEM-
HUMK dpakuiamu [8, 9].

TecTocTEPOH — L& Ba*K/NIMBUI FTOPMOH, AK N5 YO/0-
BiKiB TaK i A41a KiHOK, disionoriyHi 4ii AKoro onocepes-
KOBYOTbCA He3nocepesHbo abo yepe3 apomaTtu 3au,ito
ecTpagiony B opraHiami [10].

HesBaxatoun Ha BMUpIWanbHy poJsib TECTOCTEPOHY Ta
BMCOKY LIMPKY/HOIOYY KOHLEHTPALLiHO LibOro rOpMOHY No-
PiBHAHO 3 €CTPAAI0N0M Y KiHOK, AOCAIAKEHDb MOTOo Aii Ta
HacniakiB AediunTy TECTOCTEPOHY Ta 3aMiLLLEHHA Y KiIHOK
mano [10, 11]. OCHOBHMM NOKa3aHHAM A0 NPU3HAYEHHS
TECTOCTEPOHY }KiHKaM € BTpaTa CTaTeBOro noTAry, Lo BK-
KNMKAE 3HAYHE 3aHEMOKOEHHA Y MOCTPANKAANMX KiHOK
[9, 11]. Te, wo Ana uiei meTn He 6y10 CXBaNEHO KOAHOTO
npenapaTy, He NepeLuKoAKano WMPOKOMY BUKOPUCTAH-
HIO TECTOCTEPOHY XKiHKaMKW — AK He 33 MPU3HAYEHHAM,
TaK i B KOMMJIEKCHil Tepanii. CnocTepexKHi AoCAiaMKeH-
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HA MOKa3yoTh, WO TECTOCTEPOH MaE CNpUATAMBI cepLe-
BO-CYAMHHI ePeKTU, BUMIPAHI CyporaTHMMK pesynbTaTa-
MW; OAHaK 3B’A30K MiXK eHAOreHHUM TECTOCTEPOHOM i
PU3NKOM CepLeBO-CYAMHHUX 3aXBOPIOBaHb i 3arabHO0
CMEPTHICTIO, 0COB/IMBO Y JITHIX XKIHOK, Lie HanexuTb
BCTAQHOBUTWU. Y AOCNIOXKEHHAX TPAHCAEPMANbHOI Tepanii
TECTOCTEPOHOM Y XKiHOK He 6y/10 BUABNEHO HECNPUATAN-
BUX CEPLEBO-CYAMHHUX edekTiB. KniHiYHi BUNpobyBaH-
HA MOKA3YIOTb, L0 EK30reHHUM TeCTOCTEPOH MOKPALLYE
KOTHITMBHI QYHKL,i Ta NOKPaLLy€e CTaH ONOPHO-PYXOBOrO
anapaTy Yy XIiHOK y nocTmeHonaysi. He3agoBoneHi no-
Tpebu BKNIOYAIOTb AOCTYMHICTb CXBAa/JIeHUX Npenaparis
TECTOCTEPOHY A1 XKIHOK i AocniAKeHHA Ana 3'acyBaHHsA
BN/IMBY TECTOCTEPOHY Ha 340pOB’A cepLeBo-CyAUHHOI
CUCTeMMW, KOTHITUBHOI CUCTEMM Ta OMOPHO-PYXOBOTO
anapaTy Ta pusuK paky [12].

MeTa gocnigKeHHs.

LWnaxom aHanisy niTepaTypHUX AxKepen, AocnianTu
ponb makpodaris B peopraHisaLii cnony4yHoi TKAHUHU
MA3IB CTerHa LypiB npu 6/J10KyBaHHI CMHTE3y TecTocTe-
POHY.

O6’eKT i meTOAU AOCNiAXKEHHSA.

MOHITOPMHI Cy4acHUX MOrNALIB Ha NpobaemaTuky
NUTaAHHA Posii Makpodarie B peopraHisaLii cnosyyHoi
TKAHMHU MA3IB CTErHa LWypiB Npu 6/10KyBaHHI CUHTE3y
TECTOCTEPOHY 33 pe3ynbTaTaMu aHanisy MeauyHoi Hay-
KOBOI niTepaTypu Ha ocHosi 6a3gaHux Scopus, Web of
Science, Med Line, PubMed, NCBI 3a ocTaHHi 10 pokis.

OCHOBHa YacTuHa.

AIK BiAOMO 3 HayKOBMX NiTEPATYPHUX AKepen, Lo
TOPMOHWM BM/ANBAKOTb Ha M'A30BY TKaHMHY. OcobauBy
yBary BOHW 3BepHYAN Ha TecTocTepoH. CTaTesi cTepoian,
AKi 3a3BMYal HAa3UBAKOTb CTaTEBMMMU TOPMOHAMM, € He-
BiZ'€EMHOIO YaCTUHOI PO3BUTKY Ta NIATPUMKM PENPOAYK-
TUBHOI cucTtemu nogmum [13]. Ha aymky aBTopiB, aHApo-
reH MatoTb NOTYKHUI aHAaBONIYHUIA BNIMB Ha CKENETHI
M’A3U, | iX KiNbKiCTb 3MEHLLYETLCA 3 BIKOM MapanesibHO
3 BTpAToOlO M’'s30BOi macu Ta cun. La BTpaTta m’asosoi
macu Ta QyHKLUii, BigoMa AK CapKOMEeHis, € LUEHTpab-
HOO NOZIEID Yy PO3BUTKY CNAabKOCTi, BPA3/IMBOro CTaHy
300pOB’A, AKUIM NepeaBillae HeCnpUATAUBI HaCiAKK
Ta WBMAKe PYHKLIOHANbHE 3HUMKEHHS Y NITHIX Ntoaen.
MoTeHuiMHa ponb NagiHHA PiBHA aHAPOrEHIB Y PO3BUTKY
cnabkocTi Ta iX KOPUCHICTb AK GyHKLiOHanbHOI Tepanii
Yy YONOBIKIB MOXW/IOrO BiKY MPWMBEPHY/M 3HAYHY yBary.
Y ubomy ornagi NigcymoBYHOTbCA CyYacHi KoHuenuii Ta
BM3HAYEHHA CTapiHHA m’A3iB, capkoneHii Ta ciabkocri,
a TAKOM) OLLiHIOIOTbCA OCTAHHI PO3POOKM Yy BUBYEHHI aH-
aporeHiB i cnabkocTi [14]. MNoTouHi AaHi cnocTepeskeHb
Ta iHTepPBEHUIMHNX AOCNiIAXKEeHb NePEKOHIMBO NiATBEP-
[OKYIOTb BMNJIMB @aHAPOreHiB Ha M'A30BY Macy Yy NiTHIX Yo-
/IOBIKiB, afie BN/MB Ha cuay M’A3iB i, 30Kpema, disnyHy
bYHKUi0, MeHLW o4YeBMAHMN. JliKyBaHHA aHApPOreHamu,
AK NpaBuao, Lobpe NnepeHoCUN0CA B JOCAIAKEHHAX NiT-
HiX YONOBIKIB, ane 3a/MLAETLCA 3aHEMOKOEHHA LWOA0
NiKyBaHHA Y BUCOKMX 033X Ta BUKOPUCTAHHA B NONyna-
LiAX i3 BUCOKMM CepueBO-CYyAMHHUM pU3MKoM. lepuui
BMNPOOYBaHHA CENEKTUBHUX MOAYNATOPIB peuenTopis
aHgporeHiB (SARMs) cBigyaTb Npo nogibHWit BNAMB Ha
M’130BY Macy Ta OyHKLU,tO, WO 1 TpaauLiiHa aHAPOreH-
Ha Tepania y NiTHiX ntogei. Baxkamei manbyTHi Hanpsam-
KM BK/KOYAOTb BUKOPUCTAHHA LMX areHTiB Y NOEAHAHHI 3
bisMyHMMKM BNpaBamu Ana cnpuaHHA GYyHKLiIOHANAbHUM
MOK/IMBOCTAM Y Pi3HMUX MONyNALIAX /O4er MOoXMAoro
BiKy, @ TaKOX binbluy yBary A0 B3aEMO3B'A3KIB MiXK oa-

HOYaCHMMM 3MiHAaMW PIiBHIB TOPMOHIB, CKlagy Tina Ta
di3NYHMX DYHKLN Y cocTepeXKHUX gocnigKeHHnax [15].

Ha cborogHiWwHin geHb AoBeAeHO BUKOPUCTAHHA
CMHTETUYHUX aHANOrIB FOHAZOTPONiIH-PUNISUHT-TOPMO-
Hy ONA peryatoBaHHA CMHTE3y CTaTeBMX FOPMOHIB, TaK
AK BOHM MaloTb MOTYXKHIWWK BNAMB Ta BiNbll CTiMKI Y
NOPIBHAHHI 3 MPUPOAHIM ropmoHOM. [lia aHTaroHicTis
PUANI3UH-FTOPMOHY FOHAZOTPOMOLMUTIB Finodisy npusso-
OMTb [0 NPUTHIYEHHA CUHTEe3y Ta BUAineHHA onikyno-
CTUMY/IIOOYOrO | NtOTEIHI3YIYOro ropMoHiB, TOBTO He
BMHMKAE TaKOTO pPi3KOrO FOPMOHAJIbHOTO CMAECKY, fK
npw BBeAEeHHi aroHictis [15, 16].

Makpodaru — ue ayxe yHiBepcasnbHi KNiTUHK, AKi be-
PYTb y4acTb fiIK Yy PO3BUTKY, TaK i B YCYHEHHI 3ananbHuX
peakuiit [17]. Kpim BnacTMBoCTe BPOAKEHOTO iMyHiTe-
Ty ans 60poTbbu 3 NnaToreHamu, makpodarv HeobxiaHi
ONA BiAHOBNEHHA TKaHMWH, Mig Yac AKOro BOHM Npuiima-
I0Tb MOCANIAOBHMWI 3aMafbHUIA CTaTyC. Y TOW Yac AK npu-
A6aHHA feAKUX KAaHOHIYHMX NONSPU30BaHMX 3aMafbHUX
cratycis in vitro (M1/M2) nounHae pos3ymitnca Ha mose-
KYNAPHOMY PiBHi, pery/itoBaHHA nepekocy makpodaris
in vivo mano gocnigxeHo. ImyHomeTabonism, 3oKkpema,
€ HoBOl 0bnacTio, i BiNbWicTb AOCNiAMKeHb Aoci Ao-
CNigXyBanm KOHTPOAb nonspusauii makpodaris 3a go-
NOMOTOHO YCTAaHOBOK in Vvitro. Y LbOMY KOHTEKCTi pere-
HepaLwia CKeNeTHUX m’sA3iB € YyL0BOKO NAPAAUTMOIO AR
BMBYEHHA BiAHOBNEHHA TKAHWH, OCKiNIbKM MOCNILOBHI
eTanu 3anajnbHOi BignNOBiAi Ta BiAHOBAEHHA TKaHWH
nobpe oxapaKkTepu3oBaHi. Y uboMy OrisAi nicns osHa-
MoMNeHHA 3 nonynauiamm Ta GyHKUiamMM maKpodaris
nif, 4yac pereHepauii ckeneTHUx M’A3iB MU NpeacTaBna-
€MO MOTOYHI 3HAHHA MPO MeTaboniyHy perynsuito 3a-
nasbHOro cTaTycy Makpodaris, 3 0c061MBUM Haron10com
Ha NOPIBHAHHI MiX MoZensmu akTMBaLii makpodaris in
vitro Ta in vivo. My Takox 0broBoptoemMo meTaboniyHy
perynsuito makpodaris in vivo nig yac pereHepal,ii cke-
NneTHux m’asis [17, 18].

HayKkoBusmm foBefeHo, Wo makpodarn — Le mieno-
igHI IMYHHI KNiTMHW, AKI cTpaTeriyHO poO3TallOBaHiI B
TKQHWHAX OpraHiamy, e BOHM MOMMHAKOTL | pO3Knaja-
I0Tb MEePTBi KNITUHK, YNaMKKU Ta YyXKopigHMN MaTepian
i OpraHi3oBylOTb 3anasbHi npouecu. TyT Mmu po3rnaga-
€MO ABi OCHOBHI HefaBHI 3MiHX NapagurMmu B Halwomy
pO3yMiHHi Bionorii TKaHUMHHUX MaKpodaris. Mo-neplue,
Le ycBifOMAEHHA TOro, Wo b6inblwicTe makpodaris, AKi
UBYTb Yy TKAHMHAX, CTBOPIOIOTbCA MpeHaTanbHo i 36e-
piratoTbCcA MPOTATOM [AOPOCAOrO KUTTA 3aBAAKU [0BrO-
NiTTA Ta CaMOBiIAHOBAEHHIO. TAKUM YMHOM, iX yTBOPEHHSA
Ta NiATPUMKA He 3a1eXaTb BiZ, MOTOYHOIO KPOBOTBOPEH-
HS, X043 KNITMHW MOXKYTb LOMNOBHIOBATUCA MaKpodara-
MU, WO MOXOAATb i3 Aopoc/imMx moHouuTis. lNo-apyre,
KpiM TOrO, WO BOHU € iIMYHHUMMW BapTOBMMM, TKAHUHHI
MaKpodarn yTBOpHOOTb HEeBif EMHI KOMMOHEHTU TKa-
HUHM cBoro rocnogaps. Lle nepenbayae ixHio cneuiani-
3auito y BiANOBIAb HA MicLEeBi eKONMOriYHI cUrHanu, Wwob
CNPUATU PO3BUTKY Ta cneundiyHii OyHKUiT TKAHUHK
IXHbOrO MPOXKMBaHHA. 3'ABAAIOTLCA GAKTOPU, SKI Kepy-
I0Tb creuianisauieto TKAaHMHHUX Makpoddaris. Kpim Toro,
TKAaHWHHA cneujanisauia BigobpaXKaeTbca B OKpeMMUX
npodinax ekcrnpecii reHiB makpodaris, a Takox B enire-
HETUYHMX 03HaKaX, WO NOBiAOMAAOTb NPO PaKTUYHE Ta
NOTeHL,iNHE BUKOPUCTAHHA eHxaHcepis [16, 17, 18].

3ananeHHs 3a3BMYa BBAXKAETbCA LWKIAANBUM; O4HAK
BiH TAKOXK HeobXigHWUA ANA BiAHOBAEHHA TKaHWH nicnA
Tpasmu. MpoTArom Lboro npoueccy makpodarn BUKO-
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HYIOTb iIMYHHI Ta HeiMmyHHI yHKU,i. MNig Yac pereHepaii
CKeNeTHUX M’A3iB BOHM BMKAMKAIOTb 3ana/ibHy peakLito,
BMKOHYIOUM TPOOIYHY pOib Y M'A30BUX i Me3eHXiMmaslb-
HUX cTOBOYpPOBMX KniTWMHax. Mpo3ananbHi Makpodaru
NepeTBOPIOIOTLCA Ha MPOTU3ananbHi, BUKAUKAOUYN BU-
pileHHA 3ananeHHA. [ocnigrKeHHA nigKkpecamau, wo
ni4 4Yac UbOro 3CyBY BUHMKAIOTb MEPEXPECHi MepeLuKo-
AN, IHTerpytoUi curHanun gna posginenHs, ebepoumTosy,
KNiTUHHOro meTaboniamy Ta curHanbHUX Wwaaxis. Mig vac
BifAHOBHOI $a3n makpodarn nocnabnooTb 3ananeHHs,
04HOYACHO crpuAlYn audepeHLuiaLii cToBbypoBmx Kii-
TUH, aHrioreHe3y Ta pemogentoBaHH0 MaTpuKey. OcKinb-
KU NPUTYNAeHHsA $asu 3ananeHHA MoXKe ByTu 3rybHum
ONA pereHepau,ii m’A3iB, M1 MPOMNOHYEMO 3aMiCTb TOrO,
06 6opoTUCA i3 3aNaNeHHAM, LO3BOAUTM MOMY LiATH Ta
PO3CMOKTYBATUCA, TAKMM YNHOM CMPUAIOYN BiJHOBNEH-
HIO TKaHWH [18, 19, 20]. binku cimenctea S100 BUKOHY-
I0Tb PiI3HOMAHITHI BHYTPILWHbOKAITUHHI Ta NO3aKNITUHHI
dYHKLUii.BOHM B3aEMOAiOTb 3 KiZlbKOMa peLenTopamm Ta
nepeTBoprOBavYaMn CUrHanie, WOO peryntoBaTh LWAAXM,
AKi peryntotoTb 3ananeHHa, andepeHLiauito KAiTUH, npo-
Nidepauito, eHepreTMYHNin meTaboniam, anonTos, rome-
0CTa3 KanbLito, KNITUHHUIA UUMTOCKeNEeT i pe3nCTeHTHICTb
MiKpob6iB. binkn S100 TakoX 3’ABNAIOTLCA AK HOBI Ajia-
FHOCTMYHI MapKepu ana igeHTUdIKaLii Ta MOHITOpPUHTY
pi3HMX 3axBoptoBaHb. CTparerii, cnpAMoBaHi Ha onoce-
peakoBaHi S100 curHanbHi WAAXK, MatoTb BENMKUIA NO-
TeHUian y po3pobui HoBUX TepaneBTUYHUX 3acobiB anA
6araTbox 3axBOpPtOBaHb. Y LbOMY PO34iNni MM NparHemo
y3arasbHUTKU MOTOYHI 3HAHHA NPO ponb binkiB cimen-
ctBa S100 y 340poB’I Ta 3aXBOPIOBAHHSAX, NPUAINAIOYN
OCHOBHY YyBary ix poni B 3anasbHux ctaHax. biakm S100,
CiMeICTBO UMTO30/IbHUX BiNKiB, WO 3B'A3YIOTb KanblLil,
BMKOHYIOTb LIMPOKUIA CMNEKTP BHYTPILUHBOKAITUHHUX i
NO3aKNITUHHUX QYHKLIM LWAAXOM peryitoBaHHA 6anaH-
Cy KanbLito, anonTo3y KAITUH, Mmirpauii, nponidepauii,
AndepeHuiauji, eHepreTuyHoro metabonismy Ta 3ana-
neHHA [21]. BHyTPIWHBOKNITUHHI $yHKUIT 6inkiB S100
BK/IIOYAIOTb B3AaEMOZiI0 3 BHYTPILUHBbOKNITUHHMMU pe-
LenTopamu, PeKPYTUHI/TPaHCNOPTYBaHHA MeMBPaHHUX
6inkiB, perynauio TpaHcKpunuii Ta iHTerpauito 3 dep-
MeHTaMM abo HYKIETHOBUMM KMUC0TaMMU, a TaKOX BiA-
HoBneHHA AHK. binkm S100 TaKOXK MOXKYTb BUBINBHATU-
CA 3 UMTOMNIA3MMU, CNPUUUHEH] MOLLKOAKEHHAM TKAHUH/
KNITUH i KNITUHHUM cTpecom. MNo3aKkaiTuHHI 6inkm S100,
AKi CNyXKaTb CUrHaNOM Hebesnekn, MatoTb BUPIiLLIANbHE
3Ha4YeHHA AnAa perynauii iMyHHOro romeocrasy, nocT-
TPaBMaTUYHUX NOLIKOAMXKEHDb i 3ananeHb. M03akNiTUHHI
6inkn S100 TaKoK BBarKatoTbCA BiomapKepamm AesKux
cneundivyHMX 3aXBOpOBaHb. Y LbOMy Orns4i Mu 06roso-
pumo baratodpyHKuioHanbHi poni 6inkis S100, ocobanso
X MOTEHLiliHY pOo/sb, MOB’A3aHy 3 MirpaLieto KAITUH, Au-
depeHLitoBaHHAM, BiAHOBNEHHAM TKaHMH i 3ananeHHAM
[20, 21].

JoseaeHo, o 6inok SI00A8 i S100A9 (TakosK Bigomi
Ak MRP8 i MRP14 BianoBigHo) € 6inkamu, Lo 38’A3yH0Tb
Ca*i Hanexatb go cimenctea S100. BOHM 4acTo icHYOTb
y bopmi reTepoammepy, TOAi AK roMoAUMEp iCHYE AyKe
Mano 4yepes crabinbHictb. SI00A8/A9 KOHCTUTYTUMBHO
eKcrnpecyeTbca B HelTpodinax i moHoumTtax sk Ca** ceH-
cop, 6epyun yyacTb y nepebynosi uMTOCKeNeTy Ta me-
Tabonismi apaxigoHoBoi Kucnotu. Mig yac 3ananeHHs
S100A8/A9 aKTMBHO BMBINbHAETLCA | Bigirpae Bupiwanb-
HY PONb y MOAY/IOBAHHI 3ananbHOI BiANOBIA4j LWAAXOM
CTUMYNIOBAHHA 3a/yYeHHA NIeMKOLMTIB Ta iHAYKYBaHHA

cekpelii uMToKiHiB. SI00A8/A9 CyKWUTb KaHAMAATOM Y
biomapKkepu gaa AiarHOCTMKM Ta MOAaNbLIOro crnocre-
PENKEHHS, a TaKOX AK MPOrHO3HUM iHAMKATOpP Tepane-
BTUYHMX BiAMNOBiIAeN Ha 3aXBOPIOBAHHSA, NOB'A3aHi i3 3a-
naneHHAMm. OCKinbKu 610KyBaHHA akTMBHOCTI S100A8/
A9 3a [0MOMOrotd HU3bKOMONEKYAAPHUX iHriBGiTOpiB
abo aHTWTIN MOKpallye NATONOrIYHI CTaHU B MMLLAYUX
MOAENAX, retepogumep Mae NoTeHLian AK TepaneBTnY-
Ha MiweHb. Y LbOMy Orna4i MM HaZAEMO BUYEPMHUIM i
AeTanbHWiA ornag po3noginy Ta 6ionoriyHnx GyHKUin
S100A8/A9 i nigKpecntoeMo MOro 3acToCyBaHHA fAK Aia-
rTHOCTUYHOI Ta TePaneBTUYHOI MilLeHi NPM 3aXBOPHOBAH-
HAX, NOB’A3aHMX i3 3ananeHHam [21, 22, 23].

Mpu cnopagnMyYHHOMY MiO3MTi NOKA3ye, WO BiACOTOK
CD68+ makpodaris Ta pisHi ekcnpecii NLRP3, Kacna-
31-1 1a IL-1B y m’A308Bil TKaHMHI Byan nigsuileHi y 27
nauienTis 3 MM. JlikyBaHHA LPS/ATP npu3seno fo aktu-
Bauji iHbnammacommn NLRP3 i cekpeuii IL-1B, a Takox
iHTepdepoHiB (IFN) i MOHOUMTAPHOIO XeMOTAaKCUUYHOTO
6inka-1 (MCP-1) y makpodarax Raw 264.7. Tum yacom
LPS/ATP BukAMKas akTusauito iHdaamacomm NLRP3, Bu-
K/IMKAHY HaAMipHOI eKCNpecieto OCHOBHOTO KOMMJIEKCY
rictocymicHocTi Knacy | (MHC-I), kKno4oBOi monekyau
PM y cninbHO KynbTMBOBaHMX KAiTuHax C2C12. Edekt
6yB 3MEHLUEHWNI NiKyBaHHAM iHribiTopom iHdramacomm
NLRP3 MCC950 abo siRNA iHpnamacomum NLRP3. Lii pe-
3y/bTaTH CBiAYaThb NPO Te, WO neBHi piBHi IL-16, a He IFN
nocuntotoTb ekcnpecito MHC-1 y KnitnHax C2C12. bnokKa-
na IL-1B 3 BUKOpUCTAHHAM HelTpanisytodoro IL-1f mo-
HOKMOHaNbHOro aHTUTING abo siRNA IL-1B npurHivysana
HageKkcnpecito MHC-I. In vivo iHribyBaHHA 3anasieHHs
NLRP3 3a gonomoroto MCC950 3HMKyBano ekcnpecito
NLRP3, IL-1B i MHC-I y m’s1308Bil1 TKaHUHi PM moganbHux
wypis. Kpim Toro, BiH Nocnabus iHTEHCMBHICTb 3ananeH-
Hst M’A3iB, a TakoxK piBHi CRP, CK i LDH y cupoBaTu,i Kposi
[23, 24].

IHWi 3akopaoHHi Haykosui Edward Steele, Peter
Dougherty, a came aBCcTpaiiCbKi BYEHi 3HANULWAN NOTEH-
LiMHKUI 3acib ana cnpuaHHA pereHepadii m’a30Boi TKa-
HMHW. Binok NAMPT y gocnigax nokasas epeKTUBHICTD,
MOCUIOIOYM NPUPOAHUI Npouec nposidepaLii cToBoy-
POBUMX KNITUH Ta 3arOEHHA Y TBAPWH i3 TpaBMaMu 4 Bi-
KOBOI BTPaTOl M’1I30BOI TKAHWHW. BiaKpUTTAa onucaHe
B *KypHani Nature [24, 25].

[aHi yncneHHux JocnigyKeHb NOKasaiv CUHXPOHHE
NporpecyBaHHA CTapiHHA KIiCTOK i m’A3iB; ogHakK mano
WO BiZOMO MPO OCHOBHI MeXaHi3MKU. 3 L€ MeTo
36MpatoTb MIOACBKI M'A3M Ta KiCTKM Ta AOCNIOKYHOTb
NnoB’sA3aHy 3i CTapiHHAM TPAHCKPUNLiAHY AMHAMIKY ABOX
TKAHWH NapasieNibHO 3a AONOMOrOK CeKBEHYBAHHA 0Of-
HokAiTMHHOT PHK. Niarpyna makpodaris, nos’asaHux i3
ninigamu (3anyckoBuii peuenTop, eKCnpecoBaHW Ha
MienoiaHux knitHax 2, TREM2 * Macs), ineHTnudikosaHa
AK y CTapux M’A3ax, Tak i B KicTKax. MeHu, BignoBiganbHi
3a AncTpodito m’sa3iB i BTpaTy KiCTKOBOT TKAaHMHU, TaKi AK
cekpeTtoBaHuit pocdonpoteiH 1 (SPP1), TakoK CUNbHO
ekcnpecytotbea B TREM2 * Macs, Wwo cig4mTtb npo noro
36epekeHy posib y GYHKLIAX, MOB'A3aHMUX 3i CTAPiHHAM.
TaKkoXK CnoCTepiraeTbcA 3araibHWU Nepexis A0 nposa-
nanbHux ¢eHoTmniB y ctapmx CD4* T-KNiTUHAX y Pi3HUX
TKaHWHaX, akTMBOBaHMX cyboanHuueto 1 agepHoro dak-
Topa Kanna B (NFKB1). CD4* T-KniTUHM y CcTapux m’sa3ax
3a3HatoTb Thl-nogibHoi gudepeHuialii, Toai AK y KicTKax
cnocTepiraetbea nepekic y 6ik knitnH Th17. Kpim Toro, wi
pes3ynbratv NigKPecaowThb, WO AereHepoBaHi MiounTn

ISSN 2077-4214. Bicuuk npo6nem Gionorii i meanuunn — 2024 — Bun. 4 (175) / Bulletin of problems in biology and medicine — 2024 - Issue 4 (175)

137



ornaaun NITEPATYPU / LITERATURE REVIEWS

BUpPObAsAoTb BAG6-BMICHI €K30COMM, AKI MOXKYTb chin-
KyBaTucA 3 KnitTnHamm Th17 y KicTui Yyepes cBii npupoa-
HUIM peuenTop, WO BUKAMKAE LUTOTOKCUYHICTb, peLen-
Top 3 (NCR3). Lleit 38’a30K nocuntoe ekcnpecito CD6 y
KnitTnHax Th17, aki noTim B3aemogitotb i3 TREM2 * Mac
yepes nepepayvy curHanis CD6-ALCAM, 3pelwTol0 CTU-
MyntooumM TpaHckpunuito SPP1 y TREM2 * Mac. Hera-
TMBHa KOpenauia MK piBHAMW CMPOBATKOBOIO €K30COo-
ManbHoro BCL2-acoujiioBaHoro ataHoreHy 6 (BAG6) i
MiHEPaNbHOO LWiNbHICTIO KiCTKOBOI TKAHWUHW A04ATKOBO
NiATBEPAKYE MOro ponb y onocepeakyBaHHI CUHXPOHI-
3auji m’A3iB i KicTokK 3i cTapiHHAM [25]. Ponb 6inka p53
AK cynpecopa NyxX/JIMHHOI aKTUBHOCTI B aHTMNponidepa-
TMBHOI Ta NPOANONTOTUYHOI aKTUBHOCTI KBEPLETUHY BU-
BYaNacaA B KiNIbKOX AOCNIAMKEHHAX HA Ky/nbTypax Pi3HMX
NYXJAMHHUX KAITUH [26]. Y KniTMHax renatommn HepG2
KBEpLETUH NPUBOAMB A0 anontosy MyXJAUHHUX KAITUH
Ta 3aBepLUEHHA KNITUHHOIO LMKAY 33 PaxyHOK iHAYKLIi
docoopuntoBaHHA p53 Ta cTabinisauii Moro AK Ha piBHi
MPHK, TaK i Ha piBHi 6i/KiB. Y KNiTUHaX KapUMHOMM Nps-

MOT KMLWKK, p53 nocuntosas ekcnpecito NAG-1, megia-
TOPOM fAKOI BUCTYMNaB KBEPLLETUH, — L0 CBOEID YEProto,
6yn10 NYCKOBMUM MexaHi3mom anonTosy [26, 27].

BucHoBKM.

AHani3 HayKoBUX NiTepaTypHUX AXKepesn, BCTAaHOBMB,
WO NpeacTaB/eHi AaHi Wwoao poni makpodaris B peop-
raHisauii cnony4yHoi TKAaHWMHW MA3IB CTerHa LypiB npwm
6/10KyBaHHI CMHTE3y TECTOCTEPOHY € aKTyasibHOM i No-
Tpebye BiNbll AeTeNbHOro AOCAIAMKEHHA. HegocTaTHbO
BMBYEHUMM 3aNMLLAKOTLCA NUTAHHA3MIH B noaapisaLiil
MaKpodaris, 3 N0AaNbLLIOK KOPEKLLIEID LbOro NaAToNorY-
Horo ctaHy. OTOX, BiZOMOCTI NpPO eTioNorit, naToreHe
Ta AiarHOCTUKYB CTPYKTYpPi MA3iB Npu 6/10KyBaHi CUHTE3Y
TECTOCTEPOHY, 3a/INLLAIOTLCA AOCUTb CynepedsiMBMmMmM Ta
noTpebyloTb NOAA/NbLIONO AOCAIAKEHHSA 3rifHO 6a3o0BMX
NPUHUMNIB AOKA30BOi MeAUNLNHN.

MepcnekTMBM NOAANBLUNX [OCNIAKEHD.

MonAratoTb y JOCAIAKEHH] BNANBY 610KYBaHHA CUH-
Te3y TeCTOCTEPOHY Ha CTPYKTYPYy CMOAYYHOI TKaHWMHU
M’513iB 419 pO3P0OOKM HOBUX MoAaenelt Kopekuil.
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PO/Ib MAKPO®ATIB B PEOPFAHI3ALLIT CMONYYHOI TKAHMHWU M’A3IB CTEMHA LLIYPIB MPU B/IOKYBAHHI CUH-
TE3Y TECTOCTEPOHY (Ornag NITEPATYPU)

Creuyk €. B., JleueHko O. A., LLenitbko B. |., bBopyta H. B.

Pe3stome. TecToCTEPOH — Lie Ba*KNMBUIM TOPMOH, SIK A1 YO/OBIKIB TaK i 414 KiHOK, ¢isionoriyHi gii Akoro onoce-
pefKoBytoTbCA 6e3nocepeaHbo abo yepes apomaTy 3aLito ecTpagiony B opraHiami. Hesakatoum Ha BUPILIANbHY
POJib TECTOCTEPOHY Ta BUCOKY LIMPKY/IOIOYY KOHLEHTPAL,iHO LbOro rOpMOHY NOPIBHAHO 3 eCTPAAiosIoM Y XKiHOK, f0-
cnigskeHb 1roro Aji Ta HacnigKie aediunTy TectoctepoHy mano. CnocTteperkHi AoCNiaKeHHA MOKa3ykoTh, LLLO TecTo-
CTEPOH MAE CNPUATIMBI CepLLEeBO-CYAUHHI edeKTU, BUMIPAHI CypOraTHUMM pe3ynbTaTaMu; OA4HaK 3B’ A30K MiX eHA0-
reEHHUM TECTOCTEPOHOM i PUIUKOM CePLEBO-CYANHHMUX 3aXBOPIOBaHb i 3ara/IbHOK CMEPTHICTIO, 0COBANBO Y NITHIX
XKIHOK, Le HAaNeXunTb BCTAaHOBUTU. Ha CbOroAHILLHIN AeHb A0BEAEHO BUKOPUCTAHHA CUHTETUYHWX aHA/IONB FOHAA0-
TPOMiH-PUNI3UHT-TOPMOHY A5 PErYNOBAHHA CUHTE3Y CTAaTEBUX FOPMOHIB, TaK SIK BOHW MatoTb NOTYXKHILIMI BNMB Ta
BinbLU CTiIMKi y NOPIBHAHHI 3 NPUPOAHIM rOPMOHOM. [lis aHTaroHiCTiB PUAI3UHT-TOPMOHY FOHAA0TPOMNOLMUTIB rinogisy
NPW3BOAUTb A0 NPUrHIYEHHA CMHTE3Y Ta BUAINEHHA GONIKYNOCTUMYNIOKOYOrO | NIOTEIHI3Y0UYOro rOpMOHiB, TO6TO He
BMHUWKAE TAKOTO Pi3KOTrO rOPMOHA/IbHOTO CNJ/IECKY, AK NPU BBEAEHHI aroHicTiB. 3anafeHHA AKe BUHWKAE NPWU BUKO-
PUCTaHHI aHTOFOHICTIB TECTOCTEPOHY NPU3BOANUTL A0 PeopraHisaLii MA3eBoi TKAaHUHKU. MPoTArom LbOro npoueccy
MaKpodarm BUKOHYIOTb iMyHHI Ta HeiMyHHi dyHKuji. Mig Yyac pereHepaLii ckeneTHMX M’A3iB BOHW BUK/IMKAIOTL 3a-
nasbHy peakLito, BUKOHYOUM TPOodiuHY posib Y M'A30BMX i Me3eHXiMasibHUX cTOBOYPOBUX KNiTMHaX. Mpo3ananbHi
MaKpodarm nepeTBopoOTLCA Ha NPOTU3anasibHi, BUKAMKAOUM BUPILLEHHA 3ananeHHs.

Makpodaru — ue ay»Ke yHiBepcanbHi KNiTUHU, AKi 6epyTb y4acTb AK y PO3BUTKY, TaK i B yCYHEHHI 3anafbHUX pe-
aKUuin. Kpim BnacTMBoCTEN BPOAMKEHOTO iMYHITETY 415 60POTLOM 3 NaTOreHammu, Makpodaru HeobxiaHi Ans BiAHOB-
NIeHHA TKAHWH, Nifg Yac AKOro BOHM MPUIMMalOTb NOCAIAO0BHUI 3anafibHUIA CTaTyC. Y TOM Yac AK NpuAbBaHHA AeAKnX
KaHOHIYHWUX MONAPU30BAHUX 3anasbHUX cTaTyciB in vitro (M1/M2) nounHae po3ymiTMcA Ha MONEKYNAPHOMY PiBHi,
peryntoBaHHA MaKkpodaris in vivo masno gocnigrKeHo. IMyHomeTaboniam, 30Kpema, € HoBoto obnacTto, i 6inbLicTb
OOCAiAXKeHb A0CI A0CNiAKYBaM KOHTPOb nonAapusauii makpodarie 3a 4ONOMOrol YCTaHOBOK in vitro. Y ubomy
KOHTEKCTI pereHepauia CKeneTHUX M’A3iB € Yy40BOIO MAPaLUIMOL0 A/1A BUBYEHHA BiZHOBNEHHA TKAHWH, OCKINbKK
Nocnifl0BHI eTanu 3ananbHOI BiAMNOBIAj Ta BiAHOBNEHHS TKAHUH J06pe OXapaKTepn3oBaHi.

MeTa focnigKeHHA — WAAXOM aHasi3y NiTepaTypHUX AXKepen, 4oCNiANTM posib Makpodaris B peopraHisau,ii cno-
JIYYHOT TKAHUHW MA3IB CTErHa LWypiB NPy 6N1OKYBaHHI CUHTE3Y TECTOCTEPOHY.

MpoBeaeHO MOHITOPUHTI Cy4acHMX NOMNAAIB Ha NpobaemaTuKy NUTaHHA poni makpodaris B peopraHisadii crno-
JIYYHOT TKAHWMHUW MA3IB CTerHa LypiB nNpu 6710KyBaHHI CMHTE3y TECTOCTEPOHY 3a pe3ynbTaTaMu aHanisy meauyHoi
HayKOBOI NiTepaTypu Ha ocHoBi 6a3gaHux Scopus, Web of Science, Med Line, PubMed, NCBI 3a octaHHi 10 pokis.

AHani3 HayKoBUX NiTepaTypHUX [AXKepes, BCTAHOBMB, WO NPeACTaBeHi AaHi Woao poni makpodaris B peopra-
Hi3aLii CNoNYyYHOT TKAHWHWM MA3IB CTErHa LLypiB NPy B6JIOKYBaHHI CMHTE3Y TECTOCTEPOHY € aKTyanbHO i NoTpebye
6inbWw geTesbHOro fociaxKeHHA. HeaocTaTHbO BUBYEHUMM 3a1MLLAKOTHCA MUTAHHA 3MiH B NoaspisaLiii makpododaris,
3 NOAA/IbLLIOK KOPEKLIEK LbOro NaTtonoriyHoro craHy. OTOX, BiAOMOCTI Npo eTioNorito, NaToreHe Ta AiarHOCTUKYB
CTPYKTYpPi MA3iB Npu BAOKYyBaHi CUHTE3Y TECTOCTEPOHY, 3a/IMLWAIOTLCA AOCUTb CyNepeYiMBUMM Ta NOTPebyOTb No-
[aNbLIOro JOCAIAKEHHRA 3rigHO 63a30BMX NPUMHLMNIB AOKA30BOi MEAULMHW.

Kntouosi cnosa: m’s3, 3ananeHHsA, TecTocTepoH, makpodar, M1/M2, CD68, CD136, 6inok S100, p 53, NFKB.

THE ROLE OF MACROPHAGES IN THE REORGANIZATION OF CONNECTIVE TISSUE OF RAT THIGH MUSCLES
UNDER TESTOSTERONE SYNTHESIS BLOCKING (LITERATURE REVIEW)

Stetsuk Ye. V., Levchenko O. A., Shepitko V. I., Boruta N. V.

Abstract. Testosterone is an important hormone for both men and women, the physiological effects of which are
mediated directly or through the aromatization of estradiol in the body. Despite the crucial role of testosterone and
the high circulating concentration of this hormone compared to estradiol in women, there is little research on its
action and the consequences of testosterone deficiency. Observational studies show that testosterone has favorable
cardiovascular effects as measured by surrogate outcomes; however, the relationship between endogenous
testosterone and the risk of cardiovascular disease and overall mortality, especially in older women, remains to
be established. To date, synthetic analogs of gonadotropin-releasing hormone have been proven to regulate the
synthesis of sex hormones, as they have a more potent effect and are more stable than the natural hormone. The
action of pituitary gonadotropin-releasing hormone antagonists leads to inhibition of the synthesis and release of
follicle-stimulating and luteinizing hormones, i.e., there is no such sharp hormonal surge as with the administration
of agonists. The inflammation that occurs when using testosterone antagonists leads to the reorganization of muscle
tissue. During this process, macrophages perform immune and non-immune functions. During skeletal muscle
regeneration, they cause an inflammatory response, playing a trophic role in muscle and mesenchymal stem cells.
Pro-inflammatory macrophages turn into anti-inflammatory macrophages, causing the resolution of inflammation.

Macrophages are very versatile cells that are involved in both the development and elimination of inflammatory
reactions. In addition to their innate immunity properties to fight pathogens, macrophages are essential for tissue
repair, during which they adopt a consistent inflammatory status. While the acquisition of some of the canonical
polarized inflammatory states in vitro (M1/M2) is beginning to be understood at the molecular level, the regulation
of macrophages in vivo is poorly understood. Immunometabolism, in particular, is a new field, and most studies so
far have investigated the control of macrophage polarization using in vitro setups. In this context, skeletal muscle
regeneration is an excellent paradigm for studying tissue repair, as the sequential steps of the inflammatory response
and tissue repair are well characterized.
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The aim of the study is to investigate the role of macrophages in the reorganization of connective tissue of rat
thigh muscles in blocking testosterone synthesis by analyzing the literature.

We performed monitoring of modern views on the role of macrophages in the reorganization of connective
tissue of rat thigh muscles in blocking testosterone synthesis based on the results of the analysis of medical scientific
literature based on Scopus, Web of Science, Med Line, PubMed, NCBI databases for the last 10 years.

The analysis of scientific literature sources has established that the data presented on the role of macrophages
in the reorganization of connective tissue of rat thigh muscles when blocking testosterone synthesis is relevant and
requires more detailed research. The issues of changes in macrophage polarization, with subsequent correction
of this pathological condition, remain insufficiently studied. Thus, information on the etiology, pathogenesis and
diagnosis of muscle structure in testosterone synthesis blockade remains quite controversial and requires further
investigation in accordance with the basic principles of evidence-based medicine.

Key words: muscle, inflammation, testosterone, macrophage, M1/M2, CD68, CD136, protein S100, p 53, NFKB.
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POTENTIAL CORRELATION OF VASPIN EXPRESSION WITH RESISTANCE AND COMBINED

EXERCISES IN WOMEN WITH THE METABOLIC SYNDROME
National University of Ukraine on Physical Education and Sport (Kyiv, Ukraine)
yustimenko@uni-sport.edu.ua

Metabolic syndrome is not only a cluster of symptoms that impair the quality of life, but also acts as a predictor
of deadly diseases. The study of mechanisms for overcoming disease states associated with metabolic syndrome is
aimed not only at the humanistic component, but also at reducing the financial burden on the global health system.
One of the blood metabolites important in preventing the progress of cardiovascular disease and type 2 diabetes in
the presence of excess body weight is vaspin.

The aim of the study to analyze and systematize the modern scientific literature on the world statistics of diseases
that are part of the metabolic syndrome and to study the effect of various types of physical exertion on the expres-
sion of vaspin, which reduces the risks of development of cardiovascular diseases and type 2 diabetes due to the
positive effect on biomarkers of inflammatory reactions and energy metabolism in the body. The available modern
scientific base on the issue of vaspin expression under the influence of various types of physical exertion does not
currently give comprehensive answers what actualizes the emergence of new studies.

Key words: metabolic syndrome, vaspin, resistance exercises, combined exercises, type 2 diabetes, cardiovascu-
lar diseases.

Connection of publication with planned research ertion of varying intensity” (state registration number
works. 012U108187).
Introduction.
Since 1988, when Gerald Reaven first formulated the
fluence of endogenous and exogenous factors on the  metapolic syndrome as a cluster of health conditions

course of adaptive reactions of the body to physical ex- that ultimately pose a deadly threat, its prevalence has

The work is an integral part of the research “The in-
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