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KiroueBnble ciioBa: CceMarjlyTua; ME3¢HXUMaJIbHbIC CTBOJIOBBIC KIJICTKH, CaXapHBIfI }Z[I/Ia6€T 2 Tuna

Momusayus u yenv: B HacTosIIee BpeMsl arOHUCTHI PELENTOpa TIIIOKaroHOMOJ00HOTO
nentuaa-1 (I'TII-1) mupoko UCTIONB3YIOTCS IS TEPAUK CaxapHOro nuabera 2 THIa
(CHA2T). U3BecTHO, 4TO MHBEKIMHA CEMariyTHa CHOCOOCTBYIOT CHIDKEHHUIO Beca H
MPEAOTBpAIIAlOT pa3BUTHE OCHOXHEHUM, accoumuupoBaHHbix ¢ CJ2T. CemarmyTua
OKa3bIBaET MOJIOKUTEILHOE BIUSHHUE HA Pa3IMYHbIC OPTaHbl M TKAHH, CPEIH KOTOPBIX U
s)kupoBass TkaHb (OKT), wrparomasi BaXHYIO pOJb B PETYISAIHAN METa0OIMIECKOTO
craryca. AKTuBauus  O€XEBBIX  AAMIIOUUTOB  NPUBOAUT K  IOBBIMLICHUIO
YyBCTBHUTEJIILHOCTH K HMHCYJIMHY M CHUKCHHUIO COJIEp)KaHUS TIIOKO3BI B KPOBH, YTO
npenotrBpamiaer oxupenne u CI[2T. Mesenxumanbnabie cTBojioBeie KieTku (MCK)
SIBJISIIOTCS. BQKHBIM KOMIIOHEHTOM JKMPOBOH TKaHH, OHM 00JaJar0T CHOCOOHOCTBIO
T PepeHInpPoBaTECS B aUIOIMTHI, 00ecreunBas caMOOOHOBIICHUE M PacIIMpEeHUe
tkanu. llpu CI2T auddepennupoka MCK Hapymaercs, YTO MPHBOAUT K
MIPOTPECCUPOBAHUIO 3a00JIEBAHUSI U PA3BUTHIO COIYTCTBYIOIIMX OcioxHEeHuH. Llens
HaIrel paboThl — UCCIIeZIoBaTh BIMsHUE aroHucTa penenrtopa ['TIII-1 cemarnytuaa Ha
O0exeByro amunoreHHyro auddepenimporky MCK KT u TepMOreHHy:0 aKTHBHOCTB
MOJTYYEeHHBIX aUIIOLUTOB.

Memoowr u aneopummur. MCK Obuln mOJMy4eHBl M3 TOAKOXHOH >KUPOBOW TKaHU
nanueHToB ¢ CH2T mo Tepamuu cemMarayTHIOM U CITyCTS 6 MECSIEB TOCTE TEPAIHH
(UMT>35 kr/mM% uMrensHOCTh oxupenus Gonmee 10 ner). Bouienenue KineTok
MPOBOJMIIN COIJIACHO CTaHAAPTHOMY IPOTOKOJIy C HMCIIOJB30BAHUMEM KOJIareHasbl 1
tuna. JnddepeHmpoBky B 0€:KEBOM HAIIPaBICHWHU OCYIIECTBISUIN B TeueHue 21 JTHs B
MPUCYTCTBUU AJUTIOTEHHBIX WHAYKTOPOB. Pa3Mep JMMUIHBIX Karenb OLEHUBAIH C
nomonisto Kpacutens:t BODIPY493/503, TepMOreHHyl0 akTHBHOCTb — C IIOMOIIBIO
tepmodpmibHOoro  kpacutens ~ ERThermAC.  Dkcmpeccuro  GellkOB-MapKepoB
aJMIIoTeHe3a, BOCMaleHusT U OexeBod 1uddepeHIMPOBKH OlEHHBAIH METOJIOM
WMMYHOOJIOTTHHTA.

Peszynomamur: Mpl OOHapyXWiH, YTO IOCJ€ TEepalmuu CEMariyTHIOM KOJIHYECTBO
0eXKEeBbIX JUTOIUTOB B TOJIE 3PEHUS YBEJIWYHBAETCS, YTO TOBOPHUT 00 YCHJICHWUHU
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aJMIIOTEHHOT0 MOTeHNUaNa. Takke MOoCie Tepamuu COACpKaHWE MEJKUX JIMIHIHBIX
Kareab B 0CKEBBIX aJUITOIUTAX BHIIIC, YeM B OCKEBBIX aUIIOIUTAX JI0 TCPATUH, KPOME
TOT0, yBEeJIMYUBAETCS 3Kcrpeccusi HSL, 4To roBopuT o Ooiee akTUBHOM JIMTIONH3E B
aJUIOUTaX IOCNIe Tepamuu. DKcipeccus mapkepa BocmajieHuss RAGE cumkaercs
MocJie Teparuu, a dKcnpeccus: mepkepa tepmorenensza UCPL — yeennuuBaercs, kak u
TEPMOTeHHAss AaKTHBHOCTh OE€XEBBIX aJHIIOIHNTOB, OIPENEICeHHAs C ITOMOIIBIO
TEPMOYYBCTBUTEIBHOTO KPACHUTEIIS.

Buigoowvi: Takum obOpasom, Tepamms aroHuctoM peuentopa [TIII-1 cemarmytumom
CHOCOOCTBYIOT YCHJICHHUIO TEPMOI'CHHOW W JIMTIOJIMTHYECKOW aKTHUBHOCTU OEXKEBBIX
a/IUTOLMUTOB, MTOJTYYEHHBIX U3 ME3EHXUMAJIBHBIX CTBOJIOBBIX KJIETOK MOJKOKHOMN
>KupoBoi Tkanu nanuentoB ¢ C/2T.

QuHancuposanue’ ViccnenoBanue nojiepxano rpantoM Poccuiickoro HaygHoro GoHma
Ne 22-15-00365.
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Motivation and Aim: Currently, glucagon-like peptide-1 (GLP-1) receptor agonists are
widely used for the treatment of type 2 diabetes mellitus (T2DM). Semaglutide
injections are known to promote weight loss and prevent the development of
complications associated with T2DM. Semaglutide has a positive effect on various
organs and tissues, including adipose tissue (AT), which plays an important role in the
regulation of metabolic status. Activation of beige adipocytes leads to increased insulin
sensitivity and decreased blood glucose, which prevents obesity and T2DM.
Mesenchymal stem cells (MSC) are an important component of adipose tissue; they have
the ability to differentiate into adipocytes, ensuring self-renewal and tissue expansion.
In T2DM, MSC differentiation is impaired, which leads to disease progression and the
development of associated complications. The purpose of our work is to investigate the
effect of the GLP-1 receptor agonist semaglutide on the beige adipogenic differentiation
of AT MSCs and the thermogenic activity of the resulting adipocytes.

Methods and Algorithms: MSCs were obtained from the subcutaneous adipose tissue of
patients with T2DM before therapy with a GLP-1 receptor agonist, and 6 months after
therapy from repeated biopsies of the subcutaneous adipose tissue of the same patients
(BMI>35 kg/m?, duration of obesity more than 10 years). Cells were isolated according
to a standard protocol using type 1 collagenase. Differentiation in the beige direction
was carried out for 21 days in the presence of adipogenic inducers. The size of lipid
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droplets was assessed using the BODIPY493/503 dye, and thermogenic activity was
assessed using the thermophilic dye ERThermAC. The expression of protein markers of
adipogenesis, inflammation and beige differentiation was assessed by immunoblotting.

Results: We found that after treatment with semaglutide, the content of beige adipocytes
in the visual field increases, which indicates an increase in adipogenic potential. Also,
after therapy, the content of small lipid droplets in beige adipocytes is higher compared
to adipocytes before therapy, as is the expression of HSL, which indicates more active
lipolysis in adipocytes after therapy. The expression of the inflammatory marker RAGE
decreases after therapy, and the expression of the thermogenic marker UCP1 increases,
as does the thermogenic activity of beige adipocytes, determined using a thermophilic
dye.

Conclusion: Thus, therapy with the GLP-1 receptor agonist semaglutide enhances the
thermogenic and lipolytic activity of beige adipocytes obtained from mesenchymal stem
cells of subcutaneous adipose tissue of patients with T2DM.
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