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Abstract

Today, type 2 diabetes mellitus (T2DM) and sarcopenia (SA) are becoming
increasingly common diseases. The question of whether the onset of type 2 diabetes
increases the risk of developing CA or vice versa has long been under study. Both
conditions are associated with negative changes in the state of skeletal muscles, which
in turn can lead to impaired physical function, decreased quality of life, and increased
mortality risk. Improper nutrition can exacerbate both type 2 diabetes and SA. T2DM
and SA are linked by a vicious circle of events that intensify and worsen each other.
Muscle insulin resistance appears to be a pathophysiological link between type 2
diabetes and CA. [1].

For over ten years, researchers have noted the overlap between the metabolic states
of SA and type 2 diabetes mellitus (DM2) [1-3]. This coincidence is observed in adults
of all ages, but is increasingly occurring in older adults [ 4-6]. CA is defined as
exhaustion or loss of muscle tissue; ASM occurs when there 1s an imbalance between
the synthesis and decomposition of muscle proteins [ 7 ]. Type 2 diabetes is a common
metabolic disorder characterized by changes in carbohydrate metabolism resulting from
decreased insulin sensitivity in target tissues along with a relative deficiency in insulin
secretion. Type 2 diabetes is also characterized by disorders in protein and lipid

metabolism [8, 9].
9
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A wide range of causes contributes to the overlap of type 2 diabetes and SA and the
associated adverse consequences. These include malnutrition (excessive and insufficient
nutrition, especially caused by the presence of other chronic and acute diseases) and low
physical activity. It should be noted that chronic diseases such as obesity and diabetes
mellitus type 2 are associated with inflammation and oxidative stress, which in turn leads
to impaired protein metabolism, muscle loss, and weakness [10]. Such loss of muscle
mass can be exacerbated by intra-muscular fat deposition, leading to a deterioration in
muscle function [11]. SA in adults with overweight or obesity, known as sarcopenic
obesity, is a common phenomenon but may remain unnoticed due to excess body weight.
In other cases, acute critical illnesses, cancer, and other chronic inflammatory diseases
can lead to malnutrition and weight loss, which in turn accelerates the decline of muscle
mass and strength [12]. Furthermore, a sedentary lifestyle—due to illness, disability, or
lifestyle—increases the risk of muscle loss even further. Such links between skeletal
muscle loss, malnutrition, low physical activity, and type 2 diabetes are common among
adults > 65 years old, but this link may begin even before age 65 and worsen over time.

Numerous studies have shown that excess adipose tissue increases overall mortality
and that people with low muscle mass have a higher mortality rate [12, 13], which
supports the idea that an optimal body composition, ensuring a balance between fat and
muscle mass, is a crucial component of healthy aging.

According to the study by Hong SH et al., an increase in the percentage of adipose
tissue is closely related to a decrease in muscle mass and function, which is particularly
noticeable in patients with diabetes. Patients with type 2 diabetes have hyperinsulinemia
caused by insulin resistance, which promotes fat synthesis and inhibits its breakdown.
An increase in adipose tissue stimulates the secretion of various cytokines and

accelerates muscle catabolism, leading to sarcopenia. A decrease in muscle mass leads
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to a weakening of the target tissues' response to insulin and exacerbates insulin
resistance, forming a vicious circle and leading to unfavorable clinical outcomes [14].

More and more data indicate a close correlation between type 2 diabetes mellitus
(T2DM) and sarcopenia, with T2DM patients often exhibiting obesity. However, studies
examining the relationship between body fat percentage (BFMP) and sarcopenia are
currently limited.

The above served as the basis for this study.
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AHHOTAIMUA. Ceroans caxapubiii quabdet 2 tuma (CJ12) u capkonenus (CA)
CTaHOBATCA BCe OoJiee pacmpoCTpaHCHHBIMU 3a0oJjieBaHUSIMH. Bompoc o ToM,
yBenuuuBaeT i Hadano C/[2 puck pa3Butust CA win Ha000pOT, TaBHO HAXOJUTCS B
craauu ucciuenoBanusa. O0a COCTOSIHUS CBS3aHbl C HETAaTUBHBIMU WM3MEHEHUSMH B
COCTOSIHUM CKEJICTHBIX MBIIIII, YTO, B CBOIO OYEpPEib, MOKET IIPUBECTH K HAPYIIICHHUIO
busnueckoii GyHKIINHA, CHUYKCHUIO Ka4eCTBA KU3HU U TTOBBIIIIEHUIO PUCKAa CMEPTHOCTH.
HenpaBunsHoe nutanue MoxeT ycyryouts kak ClI2, tak u CA. CJ12 u CA cBsi3aHbl
MMOPOYHBIM KPYTOM COOBITHIA, KOTOpPHIE YCHWIMBAIOT W YXYIIIAIOT JOPYyr JApyTa.
NHCYyIMHOPE3UCTEHTHOCTh MBIIII, MO-BUIUMOMY, SIBISETCS MATO(PU3UOIOTHYECKUM
3peHoM Mexay CJI2 u CA. [1].

bonee pecstTm ner wucciemoBaTend OTMEYAIOT COBMAJACHHE METAOOIMYECKUX
cocrosanii  CA wu caxapHoro guabera 2 tuma (CI2) [1-3]. Dto coBmaneHue
HAOJIIOTaeTCsl y B3POCTBIX BCEX BO3PACTOB, HO BCE Yallleé BCTPEUACTCS y B3POCIBIX
crapiero Bo3pacra [ 4-6]. CA onpenensieTcs Kak HCTOLICHUE WIN IOTEPS MBIIICYHON
TkaHu; ACM BO3HHKaeT TpH AucOaTaHCce MEXKIy CHHTE30M U PACIajOM MBIMICYHBIX
oenkoB [/ ]. CJI2 — pacnpoCcTpaHEHHOE METa0OJIMYECKOe PacCTPOMCTBO,

XapaKTCpu3yromeccss HU3MCHCHUCM YIJICBOJIHOI'O oOMeHa B PE3yJIbTAaTC CHHUIKCHUS
i
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YYBCTBUTEIBHOCTH K HMHCYJIMHY B TKaHSAX-MHUIICHIX Hapsay € OTHOCUTEIbHBIM
aepuuuToM cexkpeuuu uHcyiauHa. CJI2 Takke XapakTepusyeTcsi HapyUIEHUSIMU
MeTabonmmu3Ma OeskoB u aunuaoB [ 8, 9.

[upoxuii criekTp npuurH criocodcTByeT nepekpoiThio C/12 u CA u cBA3aHHBIM C
STUM HEOJIaronpusaTHBIM NocaencTBUAM. K HUM OTHOCATCS HenoenaHue (M30bITOYHOE
Y HEJOCTAaTOYHOE MUTAHUE, OCOOEHHO BBI3BAHHOE HAJMYHMEM JPYTHX XPOHUYECKHUX U
OCTpBIX 3a00JIeBaHUN) U HU3Kas (u3nyeckas aKTUBHOCTb. CleayeT OTMETHUTh, UYTO
XpOHHUYECKHE 3a00sIeBaHUs, Takue Kak oxxupeHue u CJI2, cBsi3aHbl ¢ BOCHAJIEHUEM U
OKHUCJIUTENBHBIM CTPECCOM, UTO, B CBOIO OYEpE/b, IPUBOAUT K HAPYLIEHUIO OEIKOBOTO
oOMeHa, motepe MplieyHou TkaHu U cnadoctu [ 10 |. Takast motepst MbIIIEYHONM MacChl
MOXET YCYryOnsiTbCd BHYTPUMBILIIEYHBIM OTJIOKEHHUEM >KHpa, YTO MPHUBOJUT K
yXyaueHuto MeimedyHoil pynkuuu [ 11 ]. CA 'y B3pocibix ¢ U30BITOYHBIM BECOM WIIH
OKHPEHUEM, Ha3blBacMasi CapKOIIEHUYECKUM OKHPEHUEM, SABJIAETCS
pacupoCTpaHEHHBIM  SBJICHHMEM, HO MOXET OCTaBaThCi HE3aMEUECHHOM M3-3a
M30BITOYHOM Macchl Tela. B Apyrux cioyyasx ocTpble KpUTHUECKHE 3a00JIeBaHuUs, paK U
ApyTryue XpOHUYECKHE BOCHANUTEIbHbBIE 3a00JI€BaHUS MOTYT IPUBOJIUTH K HEAOETAHUIO
Y MOTEPE Macchl T€Ja, YTO, B CBOIO OUYEPE]Ib, YCKOPSIET CHUYKEHHE MBILLIEYHON MacChl U
cunel [ 12]. Kpome Toro, MallomoABMKHBIA 00pa3 >KW3HHM — U3-3a OOJIC3HH,
MHBAJIMTHOCTH WM o0Opa3za >KM3HM — ele OoJbllie YBEJIMYMBAET PUCK NOTEpU
MBIIIEYHOM Macchl. Takue CBA3M MEXAY IOTEpEl CKEJIETHOW MBIIIEYHOM MAacCCHhl,
HEeJOCIaHUeM, HHU3KOM (U3NYECKOM aKTUBHOCTBIO M CaxapHbIM auabeToM 2 Tuma
pacnpocTpaHEHbl CPEU B3POCIHbIX > 65 JIeT, HO 3Ta CBSI3b MOXKET HA4aThCs Aaxe 710 65
JIET M YXYyAIIAThCS CO BPEMEHEM.

MHoOrounciaeHHblE HUCCIEIOBaHMUs TOKa3aldh, YTO H30BITOK >KHPOBOM TKaHU
YBEIUYMBAET OOIIYI0 CMEPTHOCTb, a Yy JIIOAEH C HU3KOM MBIIIEYHOH Maccou

HaOromaercst Oojiee BBICOKHMN YpPOBEHb CMepTHOCTH, [ 12, 13], uro moaTBepkaaeT
12
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UJICI0 O TOM, YTO ONTHMAJIBHBIA COCTaB Teja, 00eCTICUnBAIONIUN OanaHC KUPOBOW U
MBIIIEYHOM MACChI, SIBISIETCS BaXKHBIM KOMIIOHEHTOM 30pPOBOr'0O CTapEHUSI.

Cornacno uccnenosanuto Hong SH et al., yBennueHnue npoieHTa >kupoBoil TKaHU
TECHO CBSI3aHO CO CHMKEHUEM MBIIICYHON MacChl ¥ (DYHKIIHH, YTO OCOOCHHO 3aMETHO Y
NaluMeHToB ¢ auaderoM. Y TMalMeHToB C JuabeToM 2 TUNA HaOIogaeTcs
TUTIEPUHCYJIMHEMHUSI, BbI3BAHHAS MHCYJHUHOPE3UCTEHTHOCTHIO, KOTOpasi CIOCOOCTBYET
CHUHTE3y JKHpa U TOAABISET €ro pacilelieHHe. YBEIWYCHUE >KUPOBOM TKAHU
CTUMYJIUPYET CEKPELMIO PA3IUYHBIX IUTOKMHOB M YCKOPSET KaTaOOJIM3M MBIIIIII,
NpUBOJA K capkoneHuu. CHM)XKEHUE MBIIIEYHOM MacChl MPUBOJUT K OCIJIa0JIEHUIO
pEaKIMM IIeJIEBBIX TKAaHEW Ha WHCYJIMH W YCYTyOJIsIeT HHCYJIUHOPE3UCTEHTHOCTb,
00pa3ysi 3aMKHYTBIA MOPOYHBIM KPYT U MPUBOJAS K HEOJIAronpUsITHBIM KIMHUYECKUM
ucxoznam [ 14].

Bce Gonbliie JaHHBIX CBUACTEIBCTBYET O TECHOW B3aMMOCBSI3U MEX]y CaxapHBIM
muadbetrom 2 tuna (C2) u capkomnenuei, npu 3toM y mnauumeHtoB ¢ CJ/I2 wacto
HaOmrogaeTcss oxxkupeHue. OJHAKO UCCIENOBAaHUS, W3YYAIOIIUE CBSI3b MEXKIY
npoiieHToM xupoBoi Maccel Tena ([IDKMT) u capkomenwueit, B HacTosilee BpeMms
OTPaHUYCHBI.

BrinieykazanHoe SIBUJIOCH OCHOBAHUEM JIJISI HACTOSIIIIETO UCCIEA0OBAHUS.

KJIFOUEBBIE CJIOBA: CJI 2, capkoneHus, yIjeBOAHbIN 0OMeH

HOEJb NUCCIIEJOBAHUSA — oueHuts pe3ynbraThl JIBYXIHEPIreTUUECKOU
PEHTICHOBCKOM abCOpOIMOMETpUN Yy MAIMEHTOB C CaxapHbIM auabeToM 2 TUma ¢
CapKOTICHUEN

MATEPHUAJI 1 METObI NHCCIIEJOBAHUMSA. B uccnenoBanue BKIFOYUIN
35 manMeHToB B BO3pacTe OT 55 1o 65 neT, cpenu KOTOphIX ObUTH 17 My»X4YuH CO
cpenHuM Bo3pactoM 58,3+3.5 roga 1 18 KEHIIUH CO CpeaHUM Bo3pacTtoM 59,6+3,8

roga. . Kontponesnyto rpynny cocrasuim 20 mur ¢ C/I 2.
13
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[TarmenTs! ObUIM pacmipenenieHbl Ha 2 Tpymmsl: 1 rpynmna — nanuedtsl ¢ C/[2 +
capkorieHust — 35 denoBek, 2 rpynmna — nanueHTsl ¢ CII2 6e3 capkonenun— 20 muil.

UccnenoBanne ObUIO BBINIOJIHEHO Ha 0a3e  OTAelieHUs  JAuabeTosoruu
Angmxkanckoro punuana PCHIIML Dunokpunonoruu M3 PY3

Kpumepuu exmovenus: CJ 2, capkonieHUs1, MY>KYHUHbI, KEHITUHBI

Kpumepuu uckniouenus: B WCCIEAOBAaHHE HE OBUIM BKIIOYEHBI OOJIBHBIE C
TSYKETBIMU COITyTCTBYIOUIUMU 3a00JIEBaHUSIMU

MeTtonsl uccnenoBaHus — OOIIEKIMHUYECKHE, Ouoxumuueckue (OumupyOuH,
npsamoit, Henpsimont, AJIT, ACT, I[ITH, koarynorpamma, CPb, rtoko3a, IIUKUpOBaHHBIN
reMOIIOOHNH, TIIFOKO30-TOJIEPAHTHBIA TECT), TOpMOHajbHbIe ( WHCYnMHH, C-mentun),
aHTponomeTpuueckue pacuerbl (poct (cM), Bec (kr), UMT (kr/m2), OT, Ob) u
uHcTpyMeHTanbHble: OKI, peHTreHorpadust OpraHoB TpyqHOW KIETKH, KHUCTEBas
JTUHAMOMETPUS, IBYXOHEPreTHUECKasi PEHTIC€HOBCKas a0COPOIMOMETPHUSI , TECT XOJIbOBI

Craructuueckoe nporpammuoe odecneuenue Microsoft Excel u STATISTICA 6
WCIIOJIB30BAJIOCH JUIsl CTAaTUCTUYECKOro aHaimsa, U p <0,05 cuuramoce 3HaYMMON
pazHuueid. KomnuecTBeHHbIE TaHHBIE C HOPMAJIbHBIM PACIPEIECICHUEM BhIPAXKalld KaK
Cpe/Hee 3HaYeHUe U cTaHapTHoe oTkiIoHeHue (M = SD).

PE3VYJIBTATBI NCCIIEJOBAHUS. Kak y MyX4YWH, TaK U Yy JKEHILUH, MO
CpPaBHEHUIO C TpyHmoil 0e3 CapKONEeHWH, 4YacToTa CapKONEHUH 3HAYUTENIBHO
yBelnuuBanach ¢ Bo3pactoM, MMT 3HauuTEeNnbHO CHMXKANCA, a COOTHOLIECHUE
anpOymuHa k kpearnauHy B Mouye (UACR) ObUTO BBINIE B TPYyMNE C CapKOIICHUEH. Y
MY>KYUH C CapKOIIEHHEW ObLI HIXKE YPOBEHb MpeaibOyMUHA, a y JKEHUIMH — OoJee
JUIMTENIbHBIN cTax auabera, Oonee Hu3kui ypoBeHb remornoomna, AJIT, ACT u
TPUTIIUIIEPUIIOB, OoOJiee BBIPAKCHHAs] OCTEONEHHMs M OoJiee BBICOKAsh 4YacToTa

nuadbeTuuecKor neprudepruieckoi HeHponaTuu.
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Nunexkc wmaccel Tena (MMT) DOMOXKHUTENBHO KOPPEIMPOBAI € HHJIEKCOM
MmbimieyHo Maccel (MMM) y ob6oux monoB (Myxuunbsl: R = 0,536, P< 0,001,
xeHnuel: R = 0,589, P< 0,001), a mpoueHT upoBoii Maccel Tena (IDKMT)
OTPULIATENBHO KOPpPEIUpoBaJl ¢ cuwiod xBara (MyxuuHbl: R= —0,187, P= 0,003;
xeHnubel: R =—0,108, P =0,029). Habmronanack MoioXuTeIbHAs KOPPEISIIUSI MEKITY
BFP u tectom 5-TCST (myxuunsl: R = 0,199, P = 0,001; xenuuusl: R = 0,144, P =
0,003). ¥V xenun npon IDKMT mnonoxutensHo koppemupoBan ¢ UMM (R =
0,107, P =0,029). Ognako 3HauNMBIX cBsi3eil Mexxay UIMT u MbltieuHnoi criton y o0oux
MIOJIOB OOHAPY’KEHO HEe OBLIO.

BbIBO/JbI. Haie uccienoBanue mokasaio, 4To 00jiee BHICOKUM MPOIICHT KUpa
B OpraHu3Me CBS3aH C IOBBIIICHHBIM PUCKOM CApKONECHUH y MAIMEHTOB CPEIHET0 U
MTO’KUAJIOTO BO3pACTa C CaXxapHbIM JAMA0ETOM 2 THNA, U 3Ta B3aUMOCBS3b HE 3aBHCHUT OT
nona, Bo3pacra u UMT.
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