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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
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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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increased worldwide, as evidenced by statistics from
world health organizations. The importance of studying
metabolic syndrome lies in its direct correlation with the
development of cardiovascular diseases and type 2 dia-
betes.

Thus, according to data provided by the World Health
Organization (WHO), cardiovascular disease causes 17.9
million deaths every year, which is approximately 32% of
all deaths [1].

The data released by the International Diabetes Fed-
eration (IDF) highlights the global challenge of diabetes
requiring urgent action on the international level. Ac-
cording to 2021 statistics, about 6.7 million people died
from diabetes, or its complications. As of 2023, 10.5%,
which is approximately 537 million adults, have diag-
nosed diabetes. This figure is growing every year and
according to experts, it may reach 12.2%, that is almost
783 million adults by 2045. More than 90% of patients
with diabetes are people with type 2 diabetes, which
can be prevented through lifestyle changes [2].

The aim of the study.

To analyze and systematize the modern scientific
literature on world statistics of diseases that are part
of the metabolic syndrome and to study the effect of
various types of physical exertion on the expression of
vaspin, which reduces the risks of development of car-
diovascular diseases and type 2 diabetes due to the pos-
itive effect on biomarkers of inflammatory reactions and
energy metabolism in the body.

Object and research methods.

The object of the review article is: the expression of
the adipokine vaspin, which is a marker of metabolic and
inflammatory processes in the body, and also potential
changes in its level in blood serum under the influence
of resistance and combined physical exercises in women
with metabolic syndrome based on the analysis of
articles in scientific databases (PubMed, Scopus, Web of
science, Google Scholar).

Main part.

The reversibility of conditions of cardio-metabolic
disorders, such as abdominal obesity, insulin resistance,
hypertension and hyperlipidemia, which together con-
stitute the metabolic syndrome as defined by WHO
in 1999, arouses the interest of scientists around the
world, which can be investigated by increasing the num-
ber of publications in professional publications.

The feasibility of finding ways to prevent and reduce
the spread of metabolic syndrome is not only to solve
the humanitarian mission —to reduce the mortality rate,
but also in reducing the financial burden on health sys-
tems, as the costs of dealing with the effects of meta-
bolic syndrome increase in parallel with the increase in
the number of cases of diseases, which is currently a
significant financial burden on national health systems
worldwide, especially for developing countries.

The main factors for the occurrence of metabolic
syndrome are considered to be hypodynamia, nutri-
tion with products of low nutritional quality and stress,
therefore, the modification of nutrition strategies and
physical activity in the long term, when introduced on
an ongoing basis into daily life, has a significant impact
both on prevention and on reversing disease states to
healthy [3-7].

The diagnostic criteria for metabolic syndrome un-
derwent changes and additions to those defined by

WHO, which made it difficult to identify patients and es-
tablish a diagnosis. The fundamental factor in establish-
ing the metabolic syndrome according to WHO, as well
as according to the version of its discoverer J. Raven was
defined by insulin resistance, or type 2 diabetes.

To establish a diagnosis of metabolic syndrome in
obese patients, two more risk factors must be present
from the following: waist-to-hip ratio (> 0.9 or 0.85 for
men and women, respectively) and/or (BMI) > 30; hy-
pertension (systolic pressure > 140 mm Hg. Art. and
diastolic pressure > 90 mm Hg Art.); dyslipidemia (TG
> 1.7 mM and/or HDL < 0.9 mM or < 1.0 mM for men
and women, respectively); microalbuminuria, as the rate
of excretion of albumin in the urine > 20 ug/min or the
ratio of albumin to creatinine > 20 mg/g [8].

Subsequently, the European Group for the Study of
Insulin Resistance (1999), the National Cholesterol Ed-
ucation Program — Panel for the Treatment of Adults IlI
(2001), the International Diabetes Federation in 2005 of-
fered their own options for determining metabolic syn-
drome [9-11].

In view of the impossibility of establishing universal
standards for determining clear criteria for the patho-
genesis of metabolic syndrome, a Joint Interim State-
ment was created, which approved a consensus defi-
nition according to which the patient can be diagnosed
with metabolic syndrome, with three of the available
criteria [12]:

- Waist circumference (2102 cm and 288 cm in men
and women, respectively) [8];

- Blood triglycerides > 150 mg/dl;

- Low levels of high-density lipoproteins in the blood
<40 mg/dL and < 50 mg/dL in men and women, respec-
tively;

- Blood pressure = 130/85 mm Hg;

- The level of glucose in the blood on an empty stom-
ach =100 mg/dl.

Since one of the criteria for metabolic syndrome is
obesity and in temporality abdominal obesity, and adi-
pose tissue is a metabolically active endocrine organ due
to the secretion of adipokines, which directly or indirect-
ly affect the metabolic processes in the body, there is an
assumption that the level of concentration of adipokines
in the blood should correlate with the influence of phys-
ical exertion, which can have an impact on the degree
and topography deposition of adipocytes. One of these
adipokines is vaspin, a member of the serine protease
class, which is believed to have a positive effect on insu-
lin sensitivity [13-15].

Vaspin is an important predictor of the onset and
progress of cardiovascular disease and type 2 diabetes
mellitus in the presence of overweight [16-18]. There is
an assumption that an increase in vaspin levels occurs
with age, regardless of gender, glucose metabolism, and
other markers of obesity [19]. But vaspin expression is
positively correlated with obesity, insulin resistance, and
type 2 diabetes [20, 21]. Moreover, high levels of vaspin
mRNA are observed equally in individuals with general
and abdominal obesity [22]. It is also fair to note that
the decrease in vaspin mRNA expression in the blood
is associated with weight loss, which occurs due to de-
compensation of type 2 diabetes [23, 24]. Currently, the
mechanism of the effect of vaspin secretion on insulin
tolerance and glucose metabolism has not been fully
elucidated. But the compensatory effect of vaspin on
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metabolic disorders is confirmed due to the positive ef-
fect on the expression of GLUT-4, TNF- B, adiponectin,
resistin and leptin [13, 23, 25].

Physical activity aimed at reducing body fat mass and
increasing the volume of muscle tissue directly affect
the laboratory tests results correlated with a cluster of
conditions for which metabolic syndrome is diagnosed.
Since vaspin is one of the predictors of cardiovascular
disease complications in the presence of type 2 diabetes
and obesity, and positively correlates with weight loss,
it can be assumed that strength and combined exercise
will have a similarly beneficial effect on serum vaspin
levels [26, 27].

DOI 10.29254/2077-4214-2024-4-175-140-145
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Conclusions.

Resistance and combined physical exercises can po-
tentially affect the expression of vaspine in women with
metabolic syndrome, and the predicted effectiveness of
the introduction of physical activity can be considered
as a non-drug approach to correcting painful and poten-
tially dangerous conditions that are components of met-
abolic syndrome.

Prospects for further research.

They consist in a more detailed study of the mech-
anisms of influence and comparison to determine the
level of effectiveness of combined and resistance exer-
cises on the expression of vaspin to possibly reduce the
risks of developing cardiovascular diseases and type 2
diabetes in women with metabolic syndrome.

NOTEHLIMHA KOPENALLIA EKCMPECII BACMNIHY 3 CW10BUMM | KOMBIHOBAHUMM
HABAHTAXKEHHAMMW Y XKIHOK 3 METABO/TIYHUM CUHAPOMOM

HauioHanbHuit yHiBepcuTeT disnuHOro BuxoBaHHa i cnopTy YKpaiHu (m. Kuis, YkpaiHa)
yustimenko@uni-sport.edu.ua

MemaboniyHuli CUHOPOM € He auWe Kaacmepom CUMIMOMI8, AKI nozipwyoms AKicme umms, ane i sucmynae
npeduKkmopom cmepmesnbHO Hebe3rneyHuUx 3axX80PH8AHb. BusyeHHA MexaHi3mMie nodonaHHA xeopobausux cmaHis,
no8’a3aHux i3 memaboniYHUM CUHOPOMOM, MAE HA Memi He MIinbKU 2yMaHICMU4YHy cKaadosy, a U 3MeHWeHHsA
(hiHaHC0B020 HABAHMAM(EHHA HA C8iMO08Y cucmemy 0XopoHU 300po8’a. OOHUM 3 Memabosimis Kposu, Wo MarMb
8aM(/1UBe 3HAYEHHA y rornepedIeHHI npoepecy cepuyeso-cyOUHHUX 30X80PHOBAHb i UyKposozo diabemy 2 muny 3a
HAABHOCMI HOOAUWKOBOI MACU Mina, - € 8ACHIH.

Mema - lpoaHanizysamu i cucmemamu3sysamu cy4acHy HayKosy aimepamypy w000 cg8imosoi cmamucmuku
30X80pPHOBAHL, W0 8X00AMb 00 CKAA0Yy MemabosniyHo20 CUHOPOMY | 00CAi0UMU 8UBYEHHSA 8MAU8Y Pi3HO20 8UOY
hi3UMHUX HOBAHMAMEHb HA EKCPECito 8ACMIHY, AKUU 3HUXCYE PU3UKU PO3BUMKY Cepyeso-CyOUHHUX 3aX80PH8AHb
i diabemy 2 muny 3a80AKU MO3UMUBHOMY 8r/usy Ha bioMapKepu 3anasnb6HUX Peakyili ma eHepaemu4Ho20 0O6MiHy
8 Op2aHi3mi. HaseHa cyyacHa Haykosa 6a3a CMOCOBHO MUMAHHA eKcrpecii sacniHy nio enausom pizHo2o sudy

hi3UYHUX HOBAHMAXEHb HOPA3i He Oa€ su4eprnHUX gidnosideli, W0 aKmMyasi3ye NoA8Y HOBUX O0C/iOH EHb.

Karuoei cnoea: memaboniyHuli cuHOpPOM, BaCriH, CU08i HABAHMAM(EHHA, KOMOIHOBAHI HABAHMAMCEHHS,

diabem 2 muny, cepueso-cyOUHHI 304X80PHOBAHHH.

38’A30K ny6nikauii 3 nhaHOBUMM HAyKOBO-AOCAIA-
HUMMK poboTamu.

Pobota € HeBig'emHoto YactuHoto HAOP «Bnavs ex-
[OreHHUX Ta eK3oreHHUx $akTopiB Ha nepebir aganTa-
LiMHUX peaKkuin opraHiamy A0 ¢Gi3sM4HMX HaBaHTaXKeHb
pi3HOI iHTEHCUBHOCTI» (HOMep AeprkaBHOI peecTpalii
012U108187).

Bcryn.

31988 poky, konu Oxkepanbg, PaseH (Gerald Reaven)
gnepwe chopmyntoBaB MeTaboNiIYHUIA CUHAPOM, fK
KnacTep CTaHiB 340POB’A, AKi B NepCneKTMBI CTaHOBAATb
CMepTenbHy 3arposy, Moro MolmMpeHicTb 36inblumnace
Nno BCbOMY CBIiTY, NPO LLO CBIAYMTb CTAaTUCTUKA CBITOBUX
opraHisauili 3040poB’a. BakiuBicTb BMBYEHHS MeTabo-
NiYHOro CMHAPOMY nosArae B moro 6esnocepegHiin Ko-
penau,jii i3 po3BUTKOM CepL.eBO-CYANHHUX 3aXBOPHOBaHb
i piabety 2 Tnny.

Tak, 3rigHO AaHWX, HagaHux BcecBiTHbOK oOpraHi-
3auieto oxopoHu 3gopos’s (BOO3), cepueBO-CyaUHHI
3aXBOPIOBAHHA € NpuumHo 17,9 MminbioHIB cmepTeit
LLLOPOKY, LLLO CTAaHOBUTb NPUBAN3HO 32% yCix NeTanbHUX
Bunaakis [1].

[JaHi, onpuntogHeHi MixHapogHoto AiabeTnyHoto
depnepauieto (IDF) niakpecntoloTb rnobanbHy npobne-

My niabeTy, Aka notpebye HeBigKNAAHUX AiA HA MiX-
HapoAHOMY piBHi. 3a cTatucTMKot 2021 poky 6/1M3bKO
6,7 minblioHiB Ntogert nomepno Big aiabety, abo Moro
yCKnagHeHb. CTaHom Ha 2023 pik 10,5%, ue npubamns-
HO 537 MiNbHOHIB [OPOC/NOr0 HAaceNeHHA, MatoTb Aia-
rHOCTOBaHUI Ajabert. Lleli NoKasHUK 3pOCTa€E LLOPOKY i
3a nporHo3amu ¢axiBLiB moxe cTaHoBUTU 12,2%, TO6TO
Mmalixke 783 minblioHM ocib gopocsioro HaceneHHA Ao
2045 poky. MoHag 90% xBopux Ha piabeT cknagaroTb
ocobu 3 giabetom 2 TUMNy, SKOMY MOXK/IMBO 3anobirtu
3aBAAKM 3MiHaM y cnocobi kutta [2].

MerTa gocnigeHHs.

MpoaHaniszyBath i cuctemaTnsyBaTu CyvyacHy HayKo-
BY NiTepaTypy WOAO CBITOBOI CTAaTUCTUKM 3aXBOPOBAHb,
LLLO BXOAATb A0 CKNaay mMetaboniyHoro cMHApomy i go-
CNiANTU BMBYEHHA BNAMBY pi3HOro Buay isnyHMX Ha-
BaHTaXeHb Ha eKCMpecito BacniHy, AKMI 3HUXKYE PU3UKK
PO3BUTKY CEpLEBO-CYAMHHMX 3aXBOPOBaHb i Aiabety 2
TUNY 3aBAAKM NO3UTUBHOMY BNAUBY Ha Biomapkepw 3a-
nanbHUX peakLiit Ta eHepreTM4Horo 06MiHy B opraHismi.

O6’eKT i meTOoAU AOCNIAMKEHHA.

O6’ekTOM OrNAA0BOI CTaTTi BMCTYMatoTb: eKcrpecia
aAMNOKiIHY BacniHy, AKUIA € MapKepoM OBMIHHMX i 3a-
nanbHUX NPOLECIB B OpraHi3mi, i NoTeHLiHi 3MiHU Moro
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piBHA B CMpOBATLi KPOBi Nig, BNJIMBOM CUIOBUX i KOMBI-
HOBAHMX HaBaHTAXEHb Y KIHOK 3 MeTaboNiYHUM CUH-
APOMOM Ha 6a3i aHani3y cTaTei y HayKoBMX H6asax AaHuX
(PubMed, Scopus, Web of science, Google Scholar).

OCHOBHa YacTuHa.

O60OpOoTHICTL CTaHiB Kapaio-meTaboniyHux nopy-
WeHb, TaKMX AK abgomiHasibHE OMKUPIHHA, PE3UCTEHT-
HICTb [0 iHCYAiHY, rinepTeHs3ia Ta rinepainigemia, Wwo B
CYKYMHOCTi CTAHOBNATb MeTaboNiYHUI CUHAPOM 33 BU-
3HayeHHAM BOO3 Big 1999 poKy, BUKAMKAE 3aLikasie-
HICTb HAYKOBLLIB BCbOrO CBITYy, WO MOXHa AOCMIANTM 3a
36iNblUIEHHAM KifbKOCTi nybnikauin y ¢paxoBux BUAAH-
HAX.

JouinbHicTb Nowyky WAAXiB NPOdINAKTUKM | 3MeEH-
WeHHA MacwTabiB nowupeHHA MeTaboniyHOro CuH-
OPOMY MNONATAE He TiNbKM Yy BUPILWEHHI FymaHiTapHOI
MiCii- 3HMMKEHHI PiBHA CMEPTHOCTI, ane M Yy 3HWUNKEHHI
¢biHaHCOBOro HaBaHTAXEHHA Ha CMCTEMW OXOPOHW 340-
POB’A, OCKiNIbKM NapasieNbHo i3 36iNblUeHHAM KiNbKOCTi
BMMNaZKiB 3aXBOPHOBAHb 3POCTAlOTb BUTPATM Ha 6OpOTb-
6y 3 Hacnigkamn meTaboniyHoro cMHAPOMY, LLO Hapa-
3i € 3Ha4YHMM iHAHCOBUM TArapem A/A HaLioHa/NbHUX
CUCTEM OXOPOHM 340P0B’A Y BCbOMY CBiTi, 0cO6/1MBO N5
KpaiH, WO pO3BMBAIOTLCA.

OCHOBHMMW YNHHUKAMWN BUHUKHEHHA MeTabonivyHo-
ro CMHAPOMY BBaKatoTb rinoAgMHaMIt0, XapyyBaHHA Npo-
OYKTaMM HU3bKOI HYTPUTUBHOI AKOCTI i CTpec, Tomy mo-
Aanodikauia cTpaTeriii xapyyBaHHsA i Gi3MYHOT aKTUBHOCTI
B [OBrOCTPOKOBI NepcneKkTUBi NpU BNPOBaAMKEHHI Ha
NOCTIMHIN OCHOBI B WOAEHHE XUTTA MA€E Barommin BNanB
AK Ha NPodIiNaKTUKy TaK i Ha obepHeHHA XBOPO6AMBUX
CTaHiB Ao 3g0posux [3-7].

[iarHoCTnuHi Kputepii MeTaboNiYHOro CcUHAPOMY
3a3HaBa/IM 3MiH | 4ONOBHEHb A0 BU3HauyeHux BOO3, wo
YTPYAHIOBaNo igeHTUIKaLio NaLEHTIB i BCTAHOBAEHHS
AiarHo3y. OCHOBOMONOXHUM (GaKTOPOM BCTAHOBNEH-
HA meTaboniyHoro cuHapomy 3a BOO3, sk i 3a Bepcieto
noro BigKpueaya K. PaBeHa BM3Hayanacsa pe3ncTeHT-
HicTb A0 iHCyniHY, abo giabet 2 Tuny.

[Ona BCTAHOBNEHHA AiarHO3y MeTaboNiYHUIN CUH-
OPOM Y MALEHTIB 3 OXKMPIHHAM MatoTb 6YTM HaABHI Le
ABa GaKTOpM PU3MKY 3 HACTYMHMX: CNiBBiAHOWEHHSA
06’emy Tanii go creroH (>0,9 abo 0,85 NS YONOBIKIB i
XiHOK BignosiaHo) Ta/abo (IMT) > 30; apTepianbHa ri-
nepTeHsis (CMCToNiYHNUI TUCK > 140 MM pPT. CT. Ta AjiacTo-
NiYHMIA TUCK > 90 Mm pT. cT.); gucninigemis (Tr 2 1,7 mM
Ta/abo JINBL < 0,9 MM abo <1,0 MM ans 40NOBIKIB i
XIHOK BiANOBIAHO); MiKPOaNbbyMmiHypis, AK LWBUAKICTb
eKckpelii anbbymiHy i3 ceveto = 20 mkr/xs abo cnissia-
HOLIEHHA anbbymMiHy A0 KpeaTuHiHy = 20 mr/r [8].

3rogom EBponelicbKa rpyna 3 BUBYEHHA iHCyNiHOpe-
aucteHTHocTi (1999 p.), HaujioHanbHa OCBITHA Nporpama
CTOCOBHO XonectepuHy — lMaHenb NiKkyBaHHA A0OPOCANX
Il (2001 p.), MixkHapoaHa ApiabeTnyHa deaepauia B
2005 poui NponoHyBaan CBOI BapiaHTW BU3HAYEHHA Me-
TaboniyHoro cuHgpomy [9-11].

3BaalouM Ha HEMOM/IMBICTb BCTAHOB/IEHHA YHiBep-
Ca/IbHUX CTAHZAPTIB 417 BU3HAYEHHA YIiTKUX KpUTepiis
natoreHesy meTtaboniyHoro cuHapomy, 6yno cTBopeHo
CninbHYy NPOMIXKHY 3aABY, AKa 3aTBEPANIA KOHCEHCYCHE
BM3HAYEHHA, 3rigHO AKOro MaLiEHTYy MOXHA NOCTABUTH
AiarHo3 meTaboniyHui CMHAPOM, 33 HAsiBHOCTI TPbOX 3
HanABHUX KpuTepiis [12]:

OKpyKHicTb Tanii (2102 cm i 288 cm y 4Y0NOBIKIB i
XiHOK BignosigHo) [10];

Tpurniuepuau kposi = 150 mr/an;

HW3bKK piBeHb NiNONPOTEIAIB BUCOKOI LWiNIbHOCTI B
KpoBi < 40 mr/an1 i <50 Mr/an y 4oNoBIKiB i }KiHOK Bigno-
BigHO;

ApTepianbHuii Tuck = 130/85 mm pT.CT.;

PiBeHb r1t0KO3M B KpoBi HaTwe = 100 mr/a.

OCKiNbKM OHUM 3 KpuTepiiB meTaboniyHoro cuH-
APOMY € OXKMPIHHA | B YacHOCTi abaoMiHaNIbHE OXMPIH-
Hf, @ *KMPOBA TKAHMHA € MeTaboNiYHO aKTUBHUM eHAO-
KPUHHWM OPraHOM 3aBAAKM CeKpeLii afgunoKiHiB, AKi
NPAMO 41 OMNocepesKOBaHO BMANBAIOTL HA MeTaboniuHi
npoLecy B OPraHiami, TO € NPUNYLLEHHA, LLO PiBEHb KOH-
LLeHTpaLii aaMMOKiHIB B KPOBI MA€E KOpPenoBaTH i3 BNAMU-
BOM Qi3MYHMX HAaBaHTaXKEHb, O MOXYTb MaTV BMNJ/IMB Ha
CTyniHb i Tonorpacdito BiAKNagaHHA agunouuTie. OgHUM
3 TAKUX aMMNOKIHIB € BaCNiH — NpeACTaBHUK Knacy cepu-
HOBMX NPOTeas, AKUIM NPUMNYCKAETBLCA, WO MA€E NO3UTUB-
HWI BMNJIMB Ha YYTAMBICTb A0 iHcyniHy [13-15].

BacniH € Ba)XNMBUM MPEAMKTOPOM BUHUKHEHHA i
nporpecy cepLeBo-CyAMHHUX 3aXBOPIOBAHb i LlyKPOBO-
ro piabety 2 Tmny 3a HaABHOCTI HAA/IMLWIKOBOI Macu Tina
[16-18]. IcHYe npunyLWeHHs, WO NiaBULLEHHS pPiBHA Bac-
niHy BigOyBa€eTbCA i3 BIKOM, HE3aNEXKHO Bif CTaTi, MeTa-
601i3My rNIOKO3M i IHWKX MapKepis oxKMpiHHA [19]. Ane
eKcnpecia BacriHy MO3UTMBHO KOPE/OE i3 HAABHICTIO
OXMPIHHA, IHCYNIHOPE3UCTEHTHICTIO | LyKpoBUM giabe-
Tom 2 tiny [20, 21]. NMpu Yomy BUCOKMIA piBeHb MPHK
BacCniHy CMNOCTepiraeTbCA PiBHO3HAYHO fAK Yy 0OCib 3 3a-
raZibHUM, Tak i 3 abAoMiHaNbHUM OXMUPiIHHAM [22]. TaK
CaMo CMnpaBeaIMBO 3a3HAYUTU, L0 3HUMKEHHA eKcnpecii
MPHK BacniHy y KpoBi NoB’sA3aHO i3 BTPATOO Macw Tina,
Lo BiAOYBAETbCA 32 AeKoMneHcau,ii giabety 2 Tuny [23,
24]. Hapasi mexaHi3m BN/MBY ceKpeL,ii BacniHy Ha Tose-
PaHTHICTb A0 iHCYAiHY | meTabonismy r1OKO3y He MoB-
HicTio 3’AcoBaHO. Ane 3acBif4YeHO KOMMNEHCATOPHY Aito
BacniHy Ha meTaboniyHi NOpyLEHHA 3aBAAKN MO3UTUB-
HOMY BN/AMBY Ha ekcnpecito GLUT-4, TNF-B, agunoHek-
TUHY, Pe3UCTUHY Ta nenTtuHy [13, 23, 25].

@i3MYHI HaBaHTaXKeHHSA, CNPAMOBAHI HA 3HWMMKEHHA
UMpoBOi Macu Tina i 36inblweHHA 06’emy M'A30BOT TKa-
HWHK, 6e3nocepeHbO BNANBAKOTL HA NabopaTOpHi Mno-
Ka3HMKW aHanisiB, WO KOPentoTbCA i3 KNacTepom CTa-
HiB, 32 AKMMMW AiarHOCTYETbCA MeTaboNiIYHUIA CUHAPOM.
OCKi/lbKM BacniH € O4HMM 3 NPEeAUKTOPIB YCKNaAHEHb
cepLeBO-CyAUHHUX 3aXBOPOBaHb 3a HaABHOCTI Aiabe-
Ty 2 TUNY i OMPIHHA, | MO3UTUBHO Kopentoe i3 IMT, To
MOHa MPUNYCTUTK, WO CMAOBI i KOMBiHOBaHI Gi3nyHiI
HaBaHTaXKEHHA MaTUMYTb TaK CaMO CMPUATANBUIA BNINB
Ha piBEHb BaCMiHy y CMpOBaTLi KpoBi [26, 27].

BucHOBKM.

Cunosi i KOMBIHOBaHI HaBaHTAXKEHHA MOXKYTb NOTEH-
LiMHO BM/IMBATU HA EKCMPEcito BacMiHy Yy XKiHOK 3 MeTa-
60/1iYHUM CMHAPOMOM, i NMPOrHO30BaHa epeKTUBHICTb
BMNPOBaAMKEHHA $i3MYHOT aKTUBHOCTI MOXe ByTu po3rna-
HyTa AK HemeAMKaMeHTO3HWI Migxia, A0 KoperyBaHHA
XBOPOOAMBUX i NOTEHLIMHO Hebe3neyHUx CTaHiB, AKi €
CKNaf0BMMM MeTaboNiYHOrO CUHAPOMY.

MNMepcnekTMBKM NOAANbLUNX AOCAIAMXKEHD.

MonAratoTb y Binblw AeTaIbHOMY BMBYEHHI MeXaHi3-
MiB BM/IMBY i MOPIBHAHHI ANA BU3HAYEHHA PiBHA edek-
TUBHOCTI KOMBIHOBAHMX | CUIOBUX HAaBaHTaXKeHb Ha eKc-
npecito BacniHy N8 MOM/IMBOFO 3MEHLUEHHA PU3UKIB
PO3BUTKY CEpLEBO-CYANHHUX 3aXBOPIOBaHb i Aiabety 2
TUMY Y }KIHOK 3 MeTaboNiYHUM CUHAPOMOM.
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NOTEHLIMHA KOPENALIA EKCNPECIT BACMIHY 3 CUIOBUMMW | KOMBIHOBAHUMW HABAHTAXEHHAMMU Y
XIHOK 3 METABONNIYHUM CUHAPOMOM

YcrimeHko fl. 0., Masyp 0. 0.

Pestome. BacniH (vaspin) — € ropMoOHOM (aAMNOKIHOM), WO BUPOBASAETLCA NEPEBAXKHO B BicLepabHil KUPOBIl
TKaHWHI, HAaNIeXWTb [0 CEPUHOBUX NPOTeasHMX iHribiTopis i bys BnepLue ifeHTUHIKOBAHUI Y NALLIEHTIB i3 OXKMPIHHAM
i MeTaboniyHMMM NopyLeHHAMW. BNacTMBOCTI, NpUTaMaHHi BacniHy, pobaaTb MOro NoTeHuinHO AieBum meTaboni-
TOM KPOBW B NPU3Mi PO3MALY 3MEHLUEHHA PU3UKIB CepLLeBO-CYAUHHUX 3aXBOPIOBaHb i AiabeTy 2 Tuny y KiHOK 3
meTaboniyHum cuHapomom. CUNoBi i KOMBiIHOBAHI Gi3NYHI HaBaHTaXKEHHA MOX/MBO MatoTb 34aTHICTb BNAMBATH
Ha eKcnpecito BacmniHy, WO MaTMMe MO3UTUBHUI BMJIMB HA MOKPALLEHHA YyTAUBOCTI 40 iHCYNiHY, OOMIH [1HOKO3M i
ninigis, i 3HWKEHHSA PiBHIO NPO3ananbHUX UUTOKIHIB. KOMBiHOBaHI i cMnoBi Gi3NYHi HaBaHTaXKeHHA MatoTb NepcneK-
TUBY 3HUMKEHHA HAA/MLWKOBOI Macw Tina i 36inblueHHA M’A30BOI Macy Tina, Wo 6e3nocepeAHbO MaTUMe BNNB Ha
AKICHWI | KiNbKiCHWIA cknag meTabonitiB cMpoBaTKM KpoBU. OCKiNbKM BacniH BUPOBASETLCA NEPEBAXKHO B KUPOBIi
TKaHWHI, 3HWXKeHHA 06’ eMy BicLLepanbHOTO }KMUPY MOKe NPU3BECTU 4,0 3MIHU PiBHA MOro eKcnpecii y 6ik 3MeHLeHHs.
®i3nyHi BNpaBu, 3aBAAKN HU3LL NPOLECiB, AKi BiabyBatoTbCs B OpraHiami nif BNAMBOM 3MiHW NPOLLEHTHOrO CMiBBiA-
HOLLEHHS XMPOBOI i M’A30BOT TKAHWH, MatOTb NO3UTUBHUI BMNIMB HA 3MEHLLEHHA PiBHA 3aNasibHUX MapKepiB KPOBU
i NOKPaLLEeHHA YyTIMBOCTI A0 IHCY/IiHY, LLLO TaKOX MOXe BN/MBATK Ha PiBEHb aAiMOKiHiB, BKAOYHO 3 BacniHOM. Bigo-
MO, LLLO BaCMiH MA€ NPOTU3ananbHi BAACTUBOCTI, TOMY perynapHi GpisuyHi HaBaHTaXKEHHA MOXKYTb BNMBATK Ha 0ro
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CeKpeL,ilo yepes Mmoay/NtoBaHHA 3ananeHHs. OCKiIbKM A0CNiAKEHHA | NOPIBHAHHA BNIMBY i epEKTUBHOCTI CUNIOBMX i
KOMBIHOBaHMX HaBaHTaXKeHb Ha PiBEHb eKCcrpecii BacniHy y *KiHOK 3 MeTaboniYHUM CUHAPOMOM € OOMEKEHUMM, HA
AaHOMy eTani MOKHa 3p0BUTU NPUNYLLEHHSA, WO 3HMXKEHHA IMT i 3MeHLeHHA BicLLepasibHOro KMpY Nif BNAVBOM
di3MYHMX HaBaHTaXKeHb OyAyTb MO3UTUBHO KOPE/HOBATH 3i 3MiHOO PiBHS BACMiHy y CMPOBATLL KPOBM, ane ug rinoTe-
3a noTpebye NpoBefeHHA NOAANbLUMX AOCNIAKEHD.

KntouoBi cnoBa: meTaboniyHUM CMHAPOM, BacMiH, CUN0BI HaBaHTaXKeHHA, KOMBOIHOBaHi HaBaHTAXKeHHs, AiabeT 2
TUNY, CepLEBO-CYAMHHI 3aXBOPIOBAHHA.

POTENTIAL CORRELATION OF VASPIN EXPRESSION WITH RESISTANCE AND COMBINED EXERCISES IN WOMEN
WITH THE METABOLIC SYNDROME

Ustimenko Y. A., Mazur lu. lu.

Abstract. Vaspin is a hormone (adipokine) produced mainly in visceral adipose tissue, belongs to serine protease
inhibitors and was first identified in patients with obesity and metabolic disorders. The properties inherent in
vaspine make it a potentially potent blood metabolite in the prism of considering reducing the risks of cardiovascular
disease and type 2 diabetes in women with metabolic syndrome. Force and combined exercise may have the ability
to influence the expression of vaspine, which will have a positive effect on improving insulin sensitivity, glucose
and lipid metabolism, and reducing the level of pro-inflammatory cytokines. Combined and strength exercise have
the prospect of reducing excess body weight and increasing muscle body weight, which will directly affect the
qualitative and quantitative composition of serum metabolites. Since vaspin is produced predominantly in adipose
tissue, a decrease in visceral fat volume can lead to a change in its expression level towards a decrease. Exercise, due
to a number of processes that occur in the body under the influence of changes in the percentage of fat and muscle
tissue, has a positive effect on reducing the level of inflammatory blood markers and improving insulin sensitivity,
which can also affect the level of adipokines, including vaspine. It is known that vaspin has anti-inflammatory
properties, so regular physical activity can affect its secretion through the modulation of inflammation. Since studies
and comparisons of the effect and effectiveness of force and combined loads on the level of vaspin expression in
women with metabolic syndrome are limited, at this stage it can be assumed that a decrease in BMI and a decrease
in visceral fat under the influence of exercise will positively correlate with a change in the level of vaspin in blood
serum, but this hypothesis requires further research.

Key words: metabolic syndrome, vaspin, resistance exercises, combined exercises, type 2 diabetes, cardiovascular
diseases.
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