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Pastukhova V. A., Zinchenko S. V.

Abstract. According to the modern concept of neurophysiology, a dental cap is a protective device for the pre-
vention of injuries to the facial area and teeth, today it is offered as a way to increase performance in sports by im-
proving strength, speed indicators, endurance, accuracy and balance. However, at the same time as the introduction
of this invention, many contradictions were discovered, such as a negative effect on aerobic endurance and oxygen
consumption. Yes, a thorough review of current and past publications is needed to establish truth and fiction regard-
ing the use of neuromuscular braces in sports.

The aim of the work was to conduct a review of the literature on the issues of neuromuscular conceptology in
modern odontological practice, to assess the positive and negative effects of the use of neuromuscular mouth-
guards in sportsmen and to find prospects for the development of this topic for domestic doctors and physiologists.

A review of more than twenty scientific works by foreign and domestic authors was conducted, relating to data
that highlight neuromuscular approaches in dentistry, modern instrumental research and the facts of the use of neu-
romuscular mouthguards in athletes of various professional orientations. Most of the works were covered by foreign
researchers on the relationship between wearing caps to improve performance during physical activity.

Conclusions. The concept of neuromuscular occlusive balance and its various systemic influence on the state of
the body is well-founded today, at the same time, there is no evidence of the effectiveness of caps on the sports
results of athletes. After reviewing the literature, it can be said that the neuromuscular cap can be recommended to
those athletes who need explosive strength and balance, peak, short-term loads in the anaerobic strength regime.
In the same sports where mouth breathing is required to maintain adequate ventilation, intraoral devices will only
hinder peak performance.

Further work is planned to investigate the impact of intraoral devices on the morpho-functional state of highly
qualified athletes.

Key words: neuromuscular mouthguards, dentistry, sport performances.
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NON-ALCOHOLIC FATTY LIVER DISEASE AND SARCOPENIA
National Pirogov Memorial Medical University (Vinnytsya, Ukraine)
ek3727@gmail.com

In recent years, there has been an increase in the prevalence of sarcopenia in chronic liver diseases, obesity,
diabetes, and metabolic syndrome. The prevalence of non-alcoholic fatty liver disease (NAFLD) is also increasing due
to an increasingly sedentary lifestyle, the globalization of the "Western" diet, and the increase in obesity worldwide.
Clinical studies describe a strong association between NAFLD and sarcopenia, although causality remains to be de-
termined. Low skeletal muscle mass is associated with "worse" histological findings and more severe non-alcoholic
fatty liver disease on liver biopsy in men. Four large meta-analyses estimated that patients with sarcopenia had a
1.3- to 1.5-fold increased risk of NAFLD compared with those without sarcopenia.

Sarcopenia is observed in almost half of the patients with liver cirrhosis and negatively affects the prognosis of
liver disease, increasing mortality in this population. In addition, multivariate analysis showed that sarcopenic obe-
sity significantly correlates with NAFLD in women over 50 with an average body mass index.

Therefore, fatty infiltration of muscles leads to loss of muscle mass and strength and contributes to the emer-
gence of insulin resistance and non-alcoholic fatty liver disease. Oxidative stress, chronic inflammation, a decrease
in the level of insulin-like growth factor, and the content of sex hormones and adiponectin cause muscle atrophy and
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lead to stress responses in hepatocytes, which contributes to the progression of liver fibrosis in NAFLD. Restoring the
relative mass of skeletal muscles can help prevent the onset of NAFLD or its further development in people without

pathology and in patients with existing sarcopenia.

Key words: liver, non-alcoholic fatty liver disease, sarcopenia, insulin-like growth factor, physical activity.

Connection of the publication with planned research
works. This work is a fragment of the science topic «Ef-
fectiveness and safety of chemotherapeutic agents and
metabolic correctors in conditions of comorbid pathol-
ogy.» State registration number: 0119U000069.

Introduction. Several pathological processes under-
lie sarcopenia. These include a decrease in the number
and size of muscle fibers, a violation of the innervation
of myofibrils, as well as fatty infiltration of muscles, that
is, myosteatosis.

One of the features of sarcopenia associated with
aging is considered to be a relative discrepancy between
muscle mass and muscle function, which may be partial-
ly due to myosteatosis [1]. Fatty infiltration of muscles
is also considered as part of the aging process, and it
does not always depend on the presence of systemic
obesity. The basis of myosteatosis may be a decrease in
physical activity, and fatty infiltration of muscles leads,
in turn, to an additional weakening of their contractile
activity, a reduction in muscle strength and functional
abilities of the elderly. Adipokines, sex hormones, gluco-
corticoids, and impaired glucose metabolism also play a
role in developing myosteatosis (as well as non-alcoholic
fatty liver disease (NAFLD)). Several studies have shown
that fatty infiltration of muscles leads to loss of muscle
mass and strength and contributes to the emergence of
insulin resistance, NAFLD, and type 2 diabetes [2]. Ac-
cording to meta-analyses, patients with sarcopenia have
an increased risk of developing NAFLD [3, 4, 5]. Approxi-
mately 50 percent of patients with NAFLD at the stage of
cirrhosis have sarcopenia, which negatively affects the
prognosis of the course of the disease [6]. In a Korean
study, sarcopenia was also associated with significant
fibrosis independent of body mass index and insulin re-
sistance [7]. Therefore, one of modern medicine’s tasks
is determining the causal relationship between NAFLD
and sarcopenia [8].

The work aims to analyze the scientific literature on
common mechanisms of the development of sarcope-
nia and non-alcoholic fatty liver disease.

Main part. According to the classic definition, sarco-
penia is a loss of muscle mass, strength, and function.
In 2018, the European Working Group on Sarcopenia
(EWGSOP) revised the definition of sarcopenia. In the
revised version, low muscle strength (the most reliable
indicator of muscle function) replaced low muscle mass
as the main parameter of sarcopenia [9].

It is known that skeletal muscles act as endocrine
organs. Under normal physiological conditions, skeletal
muscle mass and protein metabolism are maintained by
a controlled balance between protein anabolism and
catabolism. A decrease in protein synthesis and an in-
crease in proteolysis cause a loss of muscle mass. Sarco-
penia in NAFLD is multifactorial [10]. There is a weaken-
ing of protein anabolism due to impaired liver function,
increased gluconeogenesis due to depletion of glycogen
reserves, excessive breakdown of muscle proteins, a de-
crease in the level of anabolic hormones such as IGF-1
and testosterone, and an increase in the content of in-

flammatory and catabolic cytokines. Skeletal muscle
plays a crucial role in insulin signaling as the primary
tissue responsible for insulin-mediated glucose utiliza-
tion. A decreased skeletal muscle mass can cause insu-
lin resistance and impaired carbohydrate metabolism,
leading to NAFLD and its characteristic components and
signs [11]. Chronic inflammation and oxidative stress si-
multaneously cause muscle atrophy and lead to stress
reactions of hepatocytes, which, in turn, contribute to
the progression of liver fibrosis associated with steato-
hepatitis and NAFLD [12]. Several studies have shown
that low skeletal muscle mass can affect the pathophysi-
ology of NAFLD regardless of the presence and degree
of obesity and insulin resistance and also contribute to
a poor prognosis in patients with end-stage liver disease
[13, 14].

Considering the mechanism of occurrence, there
is a classification of sarcopenia. Primary sarcopenia is
caused only by aging processes, and secondary, which
occurs in the presence of any pathology that can affect
the state of muscle tissue (for example, with systemic in-
flammatory diseases). To date, many studies have been
conducted to study this problem in the elderly and pa-
tients with several chronic diseases [15, 16]. In women
over 50 years of age, even with an average body mass
index, sarcopenic obesity has a reliable relationship with
the development of NAFLD [17].

The anthropometric studies of men and women
with NAFLD, with the help of step-by-step discriminant
analysis, revealed the most informative parameters for
diagnosing NAFLD. They are body mass index, the ratio
of waist circumference to thighs circumference, the
height of the suprasternal point, the difference between
the height of the suprasternal point and the height of
the pubic point, muscle mass (calculated according to
Matejko formulas) [18]. It was established that the fat
component of the body mass in patients with NAFLD
was statistically significantly higher, and the muscle and
bone mass of the body was statistically significantly
lower than in healthy men and women of the same sex
[19].

Recent studies have revealed that skeletal muscles
secrete specific peptides (myokines) that have a pro-
tective effect on the development and progression of
NAFLD. For example, such a myokine as irisin is known,
which takes part in the B-oxidation of fatty acids in the
liver, performing a protective role for the liver. There-
fore, a decrease in the number of skeletal muscles may
be one of the causes of NAFLD due to the reduction in
the secretion of myokines [20]. Interactions between
cells and body tissues include the interaction of muscle
myokines and cytokines, which trigger common signal-
ing pathways leading to fibrosis, inflammation, or pro-
tein synthesis or degradation. That is, if skeletal muscles
secrete less “myokines,” fat metabolism may be disrupt-
ed, as well as kidney function, and even the testoster-
one level may change, affecting the functions of many
organs, which is usually interpreted as “consequences of
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aging.” All this creates the need to supplement and ex-
pand our understanding of the pathogenesis of NAFLD.

The decrease in body muscle mass, which leads to
sarcopenia, is an age-related process. The prevalence of
NAFLD also increases with age. In addition to physiologi-
cal aging, these pathological conditions have common
underlying mechanisms, and their explanation may be
of primary importance for developing more effective
strategies for treating and preventing NAFLD [21].

Despite the high prevalence and clinical significance
of disturbances in the structure and functioning of mus-
cles in patients with liver diseases, treating these dis-
eases of the musculoskeletal system is often neglected
in clinical practice. Currently, there is no specific treat-
ment for sarcopenia [22].

In the course of a meta-analysis, which included
34 randomized clinical trials, the authors evaluated
the effect of exercise on muscle mass in the elderly.
They found that in almost 80% of cases, muscle mass

Conclusions. Fatty infiltration of muscles leads to
loss of muscle mass and strength and contributes to the
emergence of insulin resistance and non-alcoholic fatty
liver disease.

Oxidative stress, chronic inflammation, a decrease in
the level of insulin-like growth factor, and the content
of sex hormones and adiponectin cause muscle atrophy
and lead to stress responses in hepatocytes, which leads
to the progression of liver fibrosis in NAFLD.

Restoring relative skeletal muscle mass may help
prevent the onset of NAFLD or its progression in indi-
viduals without pathology and patients with existing
sarcopenia.

Physical exercises with load significantly reduce mus-
cle mass loss and improve the course of NAFLD itself.

Prospects for further research. The molecular mech-
anisms involved in the pathogenesis of muscle lesions in
NAFLD are numerous and still subject to study. Further

increased with the help of exercise. Physical exercises
stimulate muscle protein synthesis, especially those
with gradually increasing strength loads [23].

It should be emphasized that although increasing
protein intake effectively increases muscle mass [24],
the effects on sarcopenia-related parameters such as
strength and functional capacity are less amenable to
correction by diet alone [25]. The effects of dosed mus-
cle load have a more significant impact [26].

studies of mechanical and biochemical signals caused by
aerobic exercises of muscle load can become a starting
point for developing new strategies to improve the qual-
ity of life of patients with NAFLD with sarcopenia and
the invention of appropriate drugs. And there is also a
need to develop and implement specific dosed physical
exercises that can be performed by patients with vari-
ous degrees of severity of NAFLD.
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HEANTKOTOJIbHA XXUPOBA XBOPOBA MNMEYIHKU TA CAPKONEHIA

NisTopak K. B., Mapuyk O. B.

Pestome. Y paHit poboTi npoBeaeHO aHani3 cydacHUX HAYKOBUX NiTEPATYPHUX AKepen, LWoAOo ChiibHUX me-
XaHi3MiB PO3BUTKY CapKOMeHii Ta HeaIKorobHOI }KMPOBI XBOPOb6i NeviHKK. MaLieHTM 3 HEaNKOroAbHO XBOpPOo6oto
neyiHKM MatoTb BUCOKY MOLMPEHICTb CApPKOMEHIT, L0 XapaKTepM3yeTbCA NPOrpecytoyolo BTPaTo M’ A30B0T macK Ta
bYHKUi Ta BNAIMBAE HA AKICTb }KUTTA | NPOrHO3 3aXBOPIOBAHHA. Y CTaTTi BUCBIT/IEHO Pi3HOMAHITHI BapiaHTK naToreHe-
3y capkoneHii Ta HAXXT. 3arasibHo BiZOMO, L0 NeYiHKa NPUMMaEe y4acTb y MeTaboni3ami Ta HAKOMUYEHHI NOXUBHUX
PEYOBUH, CUHTE3i Ta 3HELWKOoAKEHHI 6araTbox 6i0/N0rYHO aKTUBHUX PEYOBUH, FOPMOHIB, LMTOKIHIB, A€TOKCMKaL,i
amiaky. HakonuueHi gaHi cBig4aTtb Npo Te, WO NopyLIeHHA GYHKLIT NeYiHKM Npu3BoauTb A0 AMcbanaHcy MixK CUHTe-
30M M’A30BOT0 Hi/IKa Ta MOro Ni3ucom. IHLWIi CUrHaNbHI MOJIEKYIN (FOPMOH POCTY, iHCyniHONOAIBHMI dpaKTop pocTy-1,
AeAKi MiOKiHM), WO NPOAYKYIOTLCA Y BEMKIN Ki/IbKOCTI, @ TAaKOXK OKUC/IOBAIbHUI CTPEC 3anycKatoTb CMiibHI CUrHa/bHI
LUAAXM, WO CNPUAE 3ananeHHo Ta ¢pibpo3y. [loBeaeHo, Wo abgomiHanbHe Ta BicLepasibHe OXKUPIHHA CUAbHO BM/IK-
BA€ Ha MPUrHiYeHHA ceKkpeLii ropMOHY POCTY, a NALLIEHTM 3 OXKUPIHHAM i3 HAUHUMKYUM PiBHEM LLbOTO FOPMOHY MatoTb
HaMBaK4i MeTaboniuHi ycKnagHeHHA. OTXKe, 3HUMKEHI PiBHIi rOpMOHY POCTY Ta iHcyniHonogibHoro dpaktopy pocty-1,
AKi CnocTepiraloTbCA y NALLEHTIB 3 OXKUPIHHAM, MOXKYTb OYTU LWKIANMBUMW SK SN CKENETHUX M'A3iB, TaK i Ana ne-
YiHKK, CMPUAIOYM EKTOMIYHOMY HAaKOMUYEHHHO Xupy. CKeneTHi m’a3M BUKOHYIOTb K/0YOBY POJ/b Nepeaadi cUrHanis
iHCYNiHY AK OCHOBHA TKaHMHA, BiANOBIAA/IbHA 3@ iHCY/iH-ONOCEPEAKOBAHY YTUI3aL0 TIOKO3U. 3HUMKEHHA Macu
CKeNeTHUX M’A3iB MOXKe BUKAMKATU PE3UCTEHTHICTb A0 iHCYAiHY Ta MOPYLUEHHA BYI/1IEBOAHOIO 06MiHY, LLLO 3peLuToto
npussoguTb Ao HAXXIM Ta ii XapakTepHUX KOMMOHEHTIB i 03HaK. XpOHiYHe 3anasieHHA Ta OKUC/OBaNbHUIA CTpec
04HOYACHO i BUK/MKalOTb aTpodito m’'A3iB, i NPU3BOAATL 4O CTPECOBUX pPeaKLiin renaTounTis, Lo , B CBOKO Yepry,
cnpusie nporpecyBaHH0 ¢ibpo3y nedyiHKK, NoB’A3aHoro 3i cteatorenatutom Ta HAXXI. BcTaHOBNEHO NaToreHeTuny-
HUI 3B’A30K MiX capKoneHieto Ta HAXXI. YncneHHMmmM gocnigxReHHAMU AoBeAeHOo, Lo aepobHi ¢isndHi Bnpasuy,
3HUMKEHHA PiBHA CUCTEMHOTO 3amnajeHHA CMPUAOTb 3MEHLLEHHIO BTPATU M’A30BUX KOMMOHEHTIB Macu Tina Ta no-
KpaLLLeHHIO KNiHiKo-nabopaTopHMx NokasHuKiB npu HAXKXI.

KntouoBi cnoBa: nedyiHka, HeasIKorosibHa MpoBa XBopoba MeyviHKM, capKoneHisa, iHcyniHoNoAibHMIA dakTopy
pocTy, GisnYHi HaBaHTaXKeHHA.

NON-ALCOHOLIC FATTY LIVER DISEASE AND SARCOPENIA

Pivtorak K. V., Marchuk O. V.

Abstract. In this paper, an analysis of modern scientific literary sources was carried out regarding common mech-
anisms of development of sarcopenia and non-alcoholic fatty liver disease. Patients with non-alcoholic liver disease
have a high prevalence of sarcopenia, which is characterized by progressive loss of muscle mass and function and
affects quality of life and disease prognosis. The article highlights various variants of the pathogenesis of sarcopenia
and NAFLD. It is generally known that the liver takes part in the metabolism and accumulation of nutrients, the syn-
thesis and detoxification of many biologically active substances, hormones, cytokines, and ammonia detoxification.
Accumulated data indicate that liver dysfunction leads to an imbalance between muscle protein synthesis and its
lysis. Other signaling molecules (growth hormone, insulin-like growth factor-1, some myokines) produced in large
guantities, as well as oxidative stress, trigger common signaling pathways that promote inflammation and fibrosis.
Abdominal and visceral adiposity have been shown to have a strong effect on suppression of growth hormone se-
cretion, and obese patients with the lowest levels of this hormone have the most severe metabolic complications.
Therefore, the reduced levels of growth hormone and insulin-like growth factor-1 seen in obese patients may be
detrimental to both skeletal muscle and liver, promoting ectopic fat accumulation. Skeletal muscle plays a key role
in insulin signaling as the primary tissue responsible for insulin-mediated glucose utilization. Decreased skeletal
muscle mass can cause insulin resistance and impaired carbohydrate metabolism, which ultimately leads to NAFLD
and its characteristic components and signs. Chronic inflammation and oxidative stress simultaneously cause muscle
atrophy and lead to hepatocyte stress reactions, which, in turn, contributes to the progression of liver fibrosis associ-
ated with steatohepatitis and nonalcoholic fatty liver disease. A pathogenetic connection between sarcopenia and
NAFLD has been established. Numerous studies have proven that aerobic physical exercises, reducing the level of
systemic inflammation contribute to reducing the loss of muscle components of body weight and improving clinical
and laboratory indicators in NAFLD.

Key words: liver, non-alcoholic fatty liver disease, sarcopenia, insulin-like growth factor, physical activity.
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HEAZTKOTOJ1IbHA YXUPOBA XBOPOBA MNMEYIHKU TA CAPKOTMEHIA
BiHHMLbKKUI HaWiOHaNbHUI MeauYHMiA yHiBepcuTeT im. M.I. Muporosa (m. BiHHMLA, YKpaiHa)
ek3727@gmail.com

llpomAazom OCMAHHIX pPOKie crnocmepi2aeMeca 3POCMAHHAM MOWUPEHOCMI CAPKOMeHii npu XPOHIYHUX
30XB0OPHOBAHHAX MEYiHKU, OMCUPIHHI, Uyykpoeomy Odiabemi, ma memaboniyHoMy CUHOPOMI. 3POCMAE MAKOMC
nowupeHicme i HeasnKo20abHOI #upoeoi xeopobu neuiHku (HAMXI) eHacnidok ece binbw cuda4ozo crnocoby
wumms, enobanizayii «3axioHoi» diemu ma 36inbWeHHS YacMmomu OXUPIHHA Y 8CboMy c8imi. KniHiyHi 0ocnioneHHs
onucytome cmilikuli 38'a30k min HAMXI i capkoneHieto, xo4a NPUYUHHO-HACNIOKoBUU 38'A30K we Mae bymu
8U3Ha4eHul. Bi0omMo, W0 HU3bKa MaCa CKesnemHuUx M’A3i8 No8’a3aHa 3 «2ipwoto» 2icmoso2iYHo KapmuHoK ma
binbW B8AMCKUM CmyrneHeM HeasKo20/bHOI #Uposoi xeopobu neviHku rnpu 6ioncii nevyiHKu y yonosikis. Yomupu
8e/IUKUX Mema-aHani3u niopaxyeanu, Wo nayieHmu 3 capkoneHiero manu 8i0 1,3 0o 1,5-kpamHoz0 36inbueHHsA
pusuxy HAXXI y nopieHAHHI 3 MuMu, Xmo He Ma8 CapKOreHii.

CapKoneHia criocmepicaemsca malixe y Nono8uHU MayieHmMie 3 Yupo3oM reyiHKu | He2amueHO 8MnaAUBaE HA
MPO2HO3 3aX80PHOBAHHA NeYiHKU, 36inbwWyoYu cmMepmHicmeo y yiti nonynayii. bazamogakmopHuli aHani3 Nokasas,
WO CapKorneHiyHe oMcupiHHA mae docmosipHuli 38'a30k i3 HAMXIT y uiHOK cmapwe 50 pokie 3 HOPMAsbHUM
iHOekcom macu mina.

Omxce, #uposa iHPpinbmpayia m'azie He auwe rnpu3zsodums 00 eMpamu M'a3080i macu i cunu, a U crnpuse
BUHUKHEHHIO [HCYsniHOpPe3uCmeHmMHOCMI, HeasKo20/b6HOI #uposoi xeopobu ne4viHKu. OKucaeanbHUli cmpec,
XPOHiYHe 3arnaneHHs, 3HUMEeHHS PiBHA [HCYniHOMo0ibHO20 hakmopy pocmy, emMicmy cmamesux 20PMOHI8 ma
aOUNOHEKMUHY BUK/UKAOMb ampoito m'a3ie i npu3sodames 0o cmpecosux gionosideli y eenamoyumax, uo
CrpusA€e npozpecysaHHo ¢ibpo3y nediHku npu HAMXII. BiOHo8neHHA 8i0HOCHOI MacCu CKenemHUX M'A3ie Moxe
donomoemu 3anobiemu noyamry HAMXIT abo ii nodanswomy po3sumky Ak y aodeli 6e3 namonoeii, mak i y

nayieHmie 3 HaABHO CAPKOMEHIEH.

Knw4oei cnoea: neviHka, HeasKo020/b6HA #UpPoea xeopoba neviHKu, CapKoneHis, iHcyniHonodibHuli gpakmopy

pocmy, Gi3UYHi HOBAHMAMEHHA.

38’A30K ny6niKauii 3 n1aHOBMMWU HAayKOBO-A40CAIA-
HUMKU poboTtamu. [laHa poboTa € dpparmeHTom HAP
««EdekTnBHiCTb Ta BesneKka ximioTepaneBTUYHMX 3aCO-
6iB i MeTaboniyHMX KOPEKTOPIB B yMOBax KomopbigHol
natonorii». N2 gepr>kasHoi peectpauiii: 0119U000069.

Bcryn. [ekinbKa NaToNOrYHMX NPOLLECiB nexaTb B
OCHOBI capKoneHii. [lo HUX BiAHOCUTBCA 3MEHLIEHHSA
KiNIbKOCTi Ta po3mipy M’A30BMX BOJIOKOH, NOPYLUEHHS
iHHepBaLii Mmiodibpunn, a TakoXK XKupoBa iHPINbTpaLin
m’a3is, TO6TO miocTeaTos.

OpHieto 3 ocobmMBOCTEN acOLiMOBAHOI 3i CTapiHHAM
capKoneHii BBaXalTb BiAHOCHY HEBIAMOBIAHICTb MiX
M’I30BO0 Macot Ta M’A30BO0 QYHKLi€E, WO MOXKe
6yt yacTtkoBO 0bymoBiieHO miocteatosom [1]. Mupo-
BY iHQINbTPaLito M’'A3iB TAaKOXK PO3IALAI0Tb AK YaCTUHY
NPOLECiB CTapiHHA, NPUYOMY Lie He 3aBXAW 3aNneXuTb

Bif, HAABHOCTI CUCTEMHOTO OXMPiIHHA. B ocHOBI miocTea-
TO3y MOXe NeXaTn 3MeHLWeHHA $i3UYHOT aKTUBHOCTI, a
XMpoBa iHbINbTpaLis M'A3iB NPU3BOAMUTL, B CBOIO Yepry,
00 A0AATKOBOro 0c/1labneHHs ix CKOpoYyBa/ibHOT aKTUB-
HOCTIi, 3MeHLUEeHHA M'A30BOI CUAN Ta OYHKLiOHaNbHUX
3pibHOCTEN ntogein Noxmnoro BiKy. Y BUHUKHEHHI mioc-
TeaTo3y (AK i HeaIKoroNbHOI }KMPOBOT XBOPOOU NEYIHKK
(HAXXMM)) neBHy ponb BiAirpatoTb TaKOXK agMMOKiHMU,
CTaTeBi FOPMOHMW, TIIOKOKOPTMKOIAM | NOPYLIEHHA Me-
Taboniamy rnoKosun. Y pagi AocniasKkeHb nokasaHo, Lo
XuMpoBa iHdiNbTpaLia m’a3iB He TiNbKK NPU3BOAUTL [0
BTPaTM M’A30BOI Macu i CUAK, @ M CNPUAE BUHUKHEHHIO
iHcyniHopesucTeHTHocTi, HAXXI Ta uykpoBoro aiabe-
Ty 2-ro Tuny [2]. 33 AaHMMK MeTa-aHasi3iB MauieHTH 3
CapKOMeHIiel0 MatoTb NIABULLEHUA PU3UKY PO3BUTKY
HAXXN [3, 4, 5]. Y nauieHTtiB HAXXI Ha cTagii umposy
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npubansHo y 50 BiACOTKIB BUHalAEHA CapKoMeHis, fKa
HeraTMBHO BMN/IMBAE HA NPOrHO3 Nepebiry 3axXxBOPHOBaH-
HA [6]. CapKoneHis TaKox 6ysia nos’s3aHa 3i 3HaYHMM
$ibpo3om HesanexHo Big iHAEKCY macu Tina Ta iHcy-
NiHOPE3UCTEHTHOCTI Y KOpencbKomy aocnigxeHHi [7].
OfHieto 3 33a4ay Cy4acHOi MeguUMHM € BU3HAYEHHSA
NPWYNHHO- HacniaKkoBoro 3B’A3Ky Mixx HAMXKXI i capko-
nexieto [8].

MeTta poboTn — aHani3 HayKoBOI NiTepaTypu WoA0
CNiIbHUX MeXaHi3MiB PO3BUTKY CAapKOMeHii Ta HeasKo-
ro/IbHOT KMPOBI XBOPOOI NeYiHKK.

OCHOBHa 4acTMHA. 32 KNACMYHUM BU3HAYEHHAM
CapKoMeHis — ue BTpaTa m’A30B0i Macu, CUAK | PYHKLT.
Y 2018 poui EBponeiicbka poboya rpyna 3 capkoneHii
(EWGSOP) nepernsHyna BW3HaAuyeHHA capKoneHii. Y
nepernaHyToi Bepcii HMU3bKa M'A30Ba cuna (HalHagin-
HilWKWIA iHOMKATOP M’A30BOI QYHKLUiT) 3aMiHMAa HU3bKY
M’1I30BY Macy B AKOCTi OCHOBHOIO NapameTpa capKone-
Hii [9].

Biaomo, Wo cKeneTHi M'A3n AiloTb AK eHOOKPWH-
Hi opraHu. Y HopmanbHuX isionoriyHMx ymoBax maca
CKeNIeTHUX M’A3iB Ta 06MiH 6inKka NiaTPUMYOTbCA 3a pa-
XYHOK KOHTPO/IbOBaHOTo 6anaHcy mix aHabonismom Ta
KaTaboniamom 6inKa. 3HUMKEHHA CUHTE3Y Bifka Ta Nocu-
JIEHHA NPOTe0/i3y BUKAMUKAIOTb BTPATy M'A30BOI Macwm.
CapkoneHis npu HAXXM e mynbtudaktopHoto [10].
BinbysaeTbca ocnabneHHA aHaboniamy 6inkis uepes
nopyLeHHA GYHKLii NeviHKM, NOCUMAEHHA [OKOHeore-
He3y Yepes BMCHAXKEHHA 3anaciB MiKoreHy, HaamipHWU
po3naz m’s30BMX BiNKiB, 3HUMKEHHA PiBHA aHAbONIYHMX
ropMoHiB TaKux, AK IGF-1 Ta TecTocTepoHy, NiABULLEHHA
BMICTy 3ana/ibHMX Ta KaTaboniyHUX UMTOKiHIB. CKeNeTHi
M’A3M BUKOHYIOTb KHOYOBY POJIb Mepesadi CUrHanis iH-
CYNiHY AK OCHOBHA TKaHMHa, BiANOBIAaNbHA 3@ IHCYAIH-
onocepesKoBaHy YTUAI3aL,itO [TIOKO3W. 3HUMKEHHA Macu
CKENeTHUX M’A3iB MOXKe BUKIUKATU PE3UCTEHTHICTb A0
iHCYNiHY Ta NOPYLUEHHs BYIr/1IeBOAHOro 06MmiHy, Lo 3pe-
wToto npussogntb Ao HAXXI Ta ii XxapakTepHUX KOM-
NMOHEHTIB i 03HaK [11]. XpOHiYHe 3ananeHHs Ta OKMUC-
/IOBa/IbHUIM CTPec O4HOYACHO i BUKAMKalOTb aTpodito
M’A3iB, i NPU3BOAATL 40 CTPECOBUX PEaKLi renaToum-
TiB, LLLO, B CBOO Yepry, CNpuae nporpecyBaHHo ¢ibposy
ne4yiHKM, nos’a3aHoro 3i creatorenatmtom Ta HAMXM
[12]. Pap nochigxeHb AoBenu, WO HM3bKa Maca CKenet-
HUX M’'A3iB MOXe BN/MBaTWU Ha naTtodisionorito HAXKXIM
He3aNeXHo Big HAABHOCTI i CTYNeHA OXMPIHHA Ta pe-
3UCTEHTHOCTI [0 iHCY/iHY, @ TAKOX CNPUATU NOraHomy
NPOrHO3y y NALI€EHTIB 3 TEPMiHA/IbHOK CTaAi€D 3aXBO-
proBaHHA neviHkmM [13, 14].

BpaxoBylouM MexaHi3m BUHUKHEHHA, iCHYE Kaacu-
dikauia capkoneHii. MepBMHHA capKomneHia, AKka o6y-
MOB/JIEHA /WLIEe MNpOLEecaMn CTapiHHA, Ta BTOPWMHHA,
LLLO BMHMKAE 3@ HAaABHOCTI byab-AKoi naTonorii, 34aTHOI
BMNJIMHYTW Ha CTaH M’A30BOI TKAaHWHW (Hanpukaag, npu
CUCTEMHMX 3anasibHUX 3aXBOPOBaHHAX). Ha cboroaHiLu-
Hi aeHb npoBedeHO 6e3Ni4 A0CNiAKEHb i3 BUBYEHHSA
AaHoi Nnpobnemu siK y 0cib NOXMNOro BiKy, TaK i y XBOPUX
i3 HUM3KOM XPOHIYHMX 3axBoptoBaHb [15, 16]. Y KiHOK
cTapwe 50 pokKiB, HaBiTb 3 HOPMA/IbHUM IHAEKCOM MacK
TiNa, capKoneHiYHe OXMPIHHA MA€E AOCTOBIPHUI 3B’A30K
i3 possutrkom HAXKXM [17].

MNpoBeAeHi aHTPOMOMETPUYHI AOCNIOKEHHA YONO-
BiKiB i XiHOK, xBopux Ha HAXKXI 3a ;ONOMOroto Nokpo-
KOBOTO AUCKPUMIHAHTHOIO aHani3y BUABUAM HalbinbLL
iHpopmaTMBHI MapameTpu ana giarHoctukyu HAMKXIM.

HuMM €: NOKa3HMK iHAEKCY MacK Tina, CniBBigHOWEHHA
obBoay Tanii 4o 06BoAy CTEroH, BUCOTa HAArPYAHUHHOI
TOYKM, PI3HMLA MiXK BMCOTOK HAArPYAHUHHOIT TOYKK Ta
BMCOTOO I0O6KOBOI TOUYKM, M'A30Ba Maca (po3paxoBaHa
3a dopmynamum MaTeliko) [18]. BcTaHOBAEHO, LLO KMPO-
BM KOMMOHEHT Macu Tina y xsopux Ha HAMXI, 6yna cta-
TUCTUYHO 3Hauyuwe binblwa, a M’A30Ba Ta KiCcTKOBa maca
TiNa BMABMBCA CTAaTUCTUYHO 3HAYYLLE MEHLIMM, HiXK Y
Bi4NOBIAHMX 33 CTATTIO 340POBMX YO/IOBIKIB i XKiHOK [19].

HewopnaBHi AOCNigKeHHA BUSABWMAWM, WO CKENEeTHI
M’S13U CEeKpeTytoTb NeBHi nenTuamn (MiokiHu), saKki Boso-
Oit0Tb 3aXMCHUM edEeKTOM LLLOAO0 PO3BUTKY Ta Nporpecy-
BaHHA HAXXI. Bigomuii TakMii MiOKiH, AK ipiCiH, AKKi
NPUAMAE y4acTb Yy B-OKUCAEHHI KUPHUX KMCNOT Y NeYiH-
L, BUKOHYIOUYN NPOTEKTOPHY PONb Ana nediHKku. OTXKe,
3MEHLUEHHA Ki/IbKOCTI CKeNeTHUX M'A3iB moxKe 6yTu
OAHIE 3 NPUYNH BUHUKHEHHA HAXKXIT yepes 3HUKeH-
HA ceKpeLii miokiHiB [20]. B3aemogii mix KniTMHamu Ta
TKaHWMHAMW OpraHiamy BK/IOYAOTb B3aEMOAi0 M’ A30BUX
MIOKiHIB Ta LIUTOKIHIB, AKi 3aNyCKatoTb 3arasibHi CUTHa/b-
Hi WAAXK, Wo BeayTb A0 ¢ibpo3y, 3anaNeHHA YM CUHTe3y
un perpagauii 6inka. To6To, AKWO CKeneTHi M’a3u BUAi-
NAKOTb MEHLLUE «MIOKiHIB», MOXe NOPYLUMTUCL }KUPOBUIA
06MiH, a TaKoXK poboTa HUPOK, MOXKE 3MIHUTUCA HaBITb
piBEHb TECTOCTEPOHY, LLLO NO3HAYAETLCA Ha GYHKLiAX Ha-
raTbOX OPraHiB, L0 3a3BMYAM TPAKTYETLCA AK KHACNIAKM
CTapiHHA». Yce ue dopmye HeobXigHICTb AOMNOBHUTYK i
PO3LWMPUTL HaLLi yABAEeHHA Npo natoreHe3 HAXXIT.

3HUMKEHHA M’A30BOI Macu Tifa, WO nNpu3BOAUTb A0
CapKoneHii € BikoBMM npouecom. MowmnpeHicte HAXKXIM
TAKOX 36inblyeTbecs 3 BikoM. Kpim disionoriyHoro cra-
PiHHA, Y UMX MATONOMYHUX CTaHIB € 3ara/ibHi OCHOBHI
MEeXaHi3MM, i iX NOACHEHHA MOXe MaTu nepwopagHe
3HAYEHHA AN PO3PO6KM Binbl ePeKTUBHUX CTpaTerii
NiKyBaHHA i npodinakTnkm HAXXM [21].

HesBarkatoum Ha BMCOKY MOLIMPEHICTb Ta KAiHIYHY
3HAYYLLICTb MOPYLIEHHA CTPYKTYPWU i PYHKLiOHYBAHHSA
M’A3iB Yy MALEHTIB i3 3aXBOPIOBAHHAMM NEYiHKK, Y KNi-
HIYHIM NPaKTULI YacTO HexTYKTb JliKyBaHHAM LMX 3a-
XBOPIOBaHb OMOPHO-PYXOBOro anapaty. Ha aaHui yac
cneumdivyHOro NikyBaHHA capkoneHii Hemae [22].

B xo4i meTaaHanisy, Wwo BKAOYaB 34 paHAOMI30Ba-
HUX KNiIHIYHUX OOCNIOXKEHHA, aBTOPU OL,iHIOBA/IM BMNIMB
®i3MYHMX BNpaB Ha M'A30BY Macy Y NiTHIX foael, Bu-
ABUAIM, WO Malixke y 80% BMNaaKiB m’s30Ba maca 36i/b-
Wwmnnaca 3 gonomoroto ¢isnyHmx Bnpas. PisnyHi BNpasy,
0co6MBO Ti, Ae NOCTynoBO 36i/blUyOTLCA CUOBI Ha-
BaHTAXEHHSA, € CTUMY/IOM A5 CUHTE3Y M’A30BOro bHinka
[23].

Cnipg, niakpecnnTh, Wo xo4a 36iNblEHHS CNOXKMBAH-
HA 6inka edpekTMBHO 36inbLUYE M'A30BY Macy [24], BnanBs
Ha NOKa3HWKMK, NOB’A3aHi 3 CApKONEHIED, TaKi AK cuaa Ta
dYHKUiOHaNbHA 34aTHICTb, MEHW NigAatoTbCs KOpeku,i
nvwe pietoto [25]. EdekTn Big A030BaHOrO M’A30BOTO
HaBaHTaXeHHA MatoTb BiNbll 3HaYHMI BNAKB [26].

BuUCHOBKMU. KMpoBa iHdinbTpauia m’a3iB He TiibKK
NpW3BOAMTL A0 BTPATM M'A30BOT MacK i Cuau, a M cnpm-
A€ BUHUKHEHHIO iHCYNIHOPE3UCTEHTHOCTI, HeasIKoro/b-
HOI }KMPOBOI XBOPOOU MEYiHKMU.

OKMCNIOBaNbHUI CTPEC, XPOHiYHEe 3anafeHHA, 3HU-
YKEHHA piBHA iHCyniHoNoAibHOro dakTopy pocTy, BMIicTy
CTaTEBMX FOPMOHIB Ta aANNOHEKTUHY BMK/IMKAOTb aTPO-
¢ito m’a3iB i NpM3BOAATL 40 CTPECOBUX Bignosigen y re-
naToumMTax, Wo NPU3BoAUTb A0 NporpecyBaHHA ¢ibposy
nedviHkm npu HAXKXI.
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BigHOBNEHHA BIAHOCHOI Macu CcKeneTHUx Mm’Asis
MoOXKe gonomorTtu 3anobirtin noyatry HAXXM abo i npo-
rpecyBaHHIO AK y Ntogeit 6e3 naTonorii, Tak i y nauieHTiB
3 HaABHOO CapKOMeHi€to.

®i3nyHi BNpaBM 3 HAaBAHTAXKEHHAM iCTOTHO 3HMMXKY-
I0Tb BTPATy M'A30BOT MacK, a TaKOXK MOKPaLLYHOTb nepe-
6ir BnacHe HAXKXI.

MepcneKTMBM nNoganbluMX AocChifXKeHb. Moneky-
NAPHI MexaHi3MK, WO MalTb Micue B naTtoreHesi ypa-
eHb m'a3iB npu HAXKXN, uncnenHi i we goci nignara-

10Tb BMBYEHHI0. Modanblli AOCAIAKEHHA MeXaHiYHUX
i 6iOXIMIYHMX CMTHANIB, O BMKAMKAKOTHCA aepobHUMM
BMpaBamMu M’SI30BOr0 HaBaHTAXKEHHS,, MOXYTb CTaTU
BiZLMPaBHOIO TOYKOI A/151 PO3POOKM HOBMX CTpaTeriit no-
NiNWeHHA AKOCTI *XUTTA XxBopux Ha HAMXXI 3 capkoneHi-
€10, BUHAMAEHHIO BigNOBiAHMUX NiKapCbKMX NpenaparTib.
A TaKOX € HeobXxigHiCTb po3po6aEHHA | BNPOBAAKEHHA
cneumdivyHMx [030BaHUX Pi3UYHUX BMpPaB AOCTYMNHUX
LN BUKOHAHHA NALiEHTAaMKU MPU PI3HUX CTYNEHAX BaXK-
KocTti HAXKXIM.
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HEAJZTIKOFO/1IbHA XXUPOBA XBOPOBA NEYIHKU TA CAPKOMEHIA

MNisTopak K. B., Mapuyk O. B.

Pe3tome. Y paHit poboTi npoBeaeHO aHani3 CydacHUX HAYKOBUX NITEPATYPHUX AKepen, LWOoAOo ChiibHUX me-
XaHi3MiB PO3BUTKY CapKOMeHii Ta HeaIKoro/ibHOI *KMPOBIl XBOPOOI NeviHKK. MNalieHTn 3 HeaNKoronbHOK XxBopoboto
neYyiHKM MatoTb BUCOKY MOLUIMPEHICTb CApKOMEHIT, L0 XapaKTepU3yETbCSA NPOrPecyoyoro BTPaTo M A30B01 MacK Ta
dYHKLi Ta BNIMBAE Ha AKICTb }KUTTA | NPOrHO3 3aXBOPIOBAHHSA. Y CTaTTi BUCBITNIEHO Pi3HOMAHITHI BapiaHTK naToreHe-
3y capkoneHii Ta HAXXI. 3aranbHo BiAOMO, L0 NeYiHKa NPUMMAE y4acTb Y MeTaboi3mi Ta HAKONUYEHHI MOXUBHUX
PEYOBUH, CUHTE3i Ta 3HELKOAKEHHI 6araTbox 6i0/0rYHO aKTUBHUX PEYOBUH, TOPMOHIB, LMTOKIHIB, AeTOKCMKaL,ii
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amiaKky. HakonuueHi gaHi cig4aTtb Npo Te, WO NopyLUeHHA GYHKLIT NeYiHKM Npu3BoauTb A0 AMcbanaHcy MixK CUHTe-
30M M’A30BOr0 6ifKa Ta MOro Ni3Mcom. IHLWi CUTHaNbHI MOIeKyM (TOPMOH POCTY, iHCyNiHONOAIBHNUI dpaKTop pocTy-1,
OeAKi MiOKiHK), Wo NpoAyKYoTbCA Y BEANKIN KiNIbKOCTI, @ TAaKOX OKMCIOBANbHUI CTPEC 3anyCKatoTb CMifibHi CUrHANbHI
LUAXM, WO CNPUAE 3ananeHHo Ta ¢pibpo3y. [loBeaeHo, Wo abgomiHanbHe Ta BicLepasibHe OXMUPIHHA CUABbHO BMIK-
BA€ Ha NPUrHIYeHHA ceKpeLiii FOpMOHY POCTY, @ NALiEHTU 3 OXKUPIHHAM i3 HAMHWKYMM PiIBHEM LLbOrO FOPMOHY MatoTb
HaMBarK4i MeTaboniyHi ycknagHeHHs. OTXKe, 3HUMKEHI piBHi rOpMOHY POCTY Ta iHcyniHonogibHoro dpaktopy pocty-1,
AKi CNoCTepiraloTbCA Yy NALLEHTIB 3 OXKUPIHHAM, MOXKYTb BYTU LWKIANMBUMN SK ONSA CKENeTHUX M'A3iB, TakK i Anda ne-
YiHKK, CMPUAIOYM EKTOMIYHOMY HAaKOMUYEHHH Xupy. CKeneTHi m’A31 BUKOHYIOTb KH0YOBY pO/b Nnepesadi curHanis
iHCYNiHY AK OCHOBHA TKaHMHA, BiANOBiIgaNbHA 3a iHCYNiIH-ONOCEpPeAKOBAHY YTUANI3ALLII0 IHOKO3U. 3HUMKEHHA MacK
CKeNeTHUX M’A3iB MOXKe BUKAMKATU PE3UCTEHTHICTb A0 iHCYNiHY Ta MOPYLUEHHA BYr1€BOAHOIO 06MiHY, LLLO 3peLuToto
npussoguTb g0 HAXKXI Ta ii XapakTepHUX KOMMOHEHTIB i 03HaK. XpPOHiYHe 3anasieHHA Ta OKWUC/IOBaIbHUA CTpec
O4HOYACHO i BUK/MKaOTb aTpodito m’A3iB, i NPU3BOAATb 4O CTPECOBUX pPeaKLii renaTouuTis, Lo , B CBOIO Yepry,
cnpuse nporpecyBaHHio ¢ibpo3y nedviHkK, nos’a3aHoro 3i creatorenatutom Ta HAXKXI. BcTaHOB/IEHO NaToreHeTUY-
HUI 3B’A30K MiXK capkoneHieto Ta HAXKXI. YncneHHMmM gocnigReHHAMMU foBeAeHOo, Wo aepobHi ¢isnyHi Bnpasuy,
3HUMKEHHA PiBHA CUCTEMHOTO 3amnaseHHA CAPUAOTb 3MEHLLEHHIO BTPATU M’A30BMX KOMMNOHEHTIB Macu Tina Ta no-
KpaLLLeHHIO KNiHiKo-nabopaTopHux nokasHuKiB npu HAXKXI.

KnouoBi cnoBa: nedviHka, HeasIkorosibHa MpoBa XxBopoba MedyiHKW, capKoneHid, iHcyniHoNoAibHMA dakTopy
pocTy, ¢i3nMYHiI HaBaHTaXKeHHA.

NON-ALCOHOLIC FATTY LIVER DISEASE AND SARCOPENIA

Pivtorak K. V., Marchuk O. V.

Abstract. In this paper, an analysis of modern scientific literary sources was carried out regarding common mech-
anisms of development of sarcopenia and non-alcoholic fatty liver disease. Patients with non-alcoholic liver disease
have a high prevalence of sarcopenia, which is characterized by progressive loss of muscle mass and function and
affects quality of life and disease prognosis. The article highlights various variants of the pathogenesis of sarcopenia
and NAFLD. It is generally known that the liver takes part in the metabolism and accumulation of nutrients, the syn-
thesis and detoxification of many biologically active substances, hormones, cytokines, and ammonia detoxification.
Accumulated data indicate that liver dysfunction leads to an imbalance between muscle protein synthesis and its
lysis. Other signaling molecules (growth hormone, insulin-like growth factor-1, some myokines) produced in large
guantities, as well as oxidative stress, trigger common signaling pathways that promote inflammation and fibrosis.
Abdominal and visceral adiposity have been shown to have a strong effect on suppression of growth hormone se-
cretion, and obese patients with the lowest levels of this hormone have the most severe metabolic complications.
Therefore, the reduced levels of growth hormone and insulin-like growth factor-1 seen in obese patients may be
detrimental to both skeletal muscle and liver, promoting ectopic fat accumulation. Skeletal muscle plays a key role
in insulin signaling as the primary tissue responsible for insulin-mediated glucose utilization. Decreased skeletal
muscle mass can cause insulin resistance and impaired carbohydrate metabolism, which ultimately leads to NAFLD
and its characteristic components and signs. Chronic inflammation and oxidative stress simultaneously cause muscle
atrophy and lead to hepatocyte stress reactions, which, in turn, contributes to the progression of liver fibrosis associ-
ated with steatohepatitis and nonalcoholic fatty liver disease. A pathogenetic connection between sarcopenia and
NAFLD has been established. Numerous studies have proven that aerobic physical exercises, reducing the level of
systemic inflammation contribute to reducing the loss of muscle components of body weight and improving clinical
and laboratory indicators in NAFLD.

Key words: liver, non-alcoholic fatty liver disease, sarcopenia, insulin-like growth factor, physical activity.
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