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L]env: IloMCK MOTEHIMATIBbHBIX TEPONPOTEKTOPHBIX IPENaparoB, B TOM 4YHCIE Ha
KJIETOUHBIX KYJIbTypax SIBJSICTCS aKTyaJIbHON 3ajaueil B repoHTONOruy. BaxHyto poib
B Pa3BUTUM BO3PACTHBIX NATOJIOTUH WrpaloT AUCOYHKIWUU MHUTOXOHApUi [1].
AKTUBaIM MUTO(ArUH SBISIETCS OJHUM U3 CIIOCO00B YAaJIeHUs AUCHYHKITUOHATBHBIX
MUTOXOHApUU [2], OH 0COOEHHO BaKE€H JUIS JIOJTOXKHUBYIINX KIETOK — TaKHX KaK
HEHPOHBI M MUOLMTHI [3]. AKTHBALMIO MUTO(Ardy MOXKHO BBI3bIBATH Pa300IIECHUEM
OKHUCIUTENBHOTO (hochoprIrpoBanus U Ipixanus. [Ipon3BogHOE 7-THAPOKCHUKYMapuHa
UB3-Cyp sBnseTCsI OTHOCUTENBHO CHIIBHBIM DPa300LIMTENEeM U Hapagy C OSTHM
MOKAa3bIBaeT HU3KYI0 TOKCHYHOCTH, B TOM YHCJI€ B OTHOIICHWH HEWpoHOB [4]. Llenbro
HaCTOsIIEH paboTBl CTal0 HCCIEAOBAaHHE TeponpoTeKTOpHBIX cBokcTB UB3-Cio B
MOJIEJIN XPOHOJIOTHYECKOTO CTAPEHUS MBIILICUYHBIX KJIETOK YEIOBEKa.

Memoowi: HccnenoBaHue NPOBOAWIM HAa HOPMAIbHBIX HMMMOPTAJIN30BaHHBIX
MuobOnactax MB135, monmydeHHBIX U3 OMOTICHU MBI 3J0POBOTO uenoBeka. Kiertku
MB135 kyneTuBupoBanm B TeueHne | u 4 Hemenb ¢ goOaenenneM UB3-Cipo B
KoHueHTpauusx 2, 10 u 50 MxM. {7151 onpenenennsi CeHECLIEHTHOT'O COCTOSIHUSI KIIETOK
ObBUIM  WCTOJIB30BaHBl  CIIEAYIOIIME  METOJAbl: TUCTOXMMHYECKOE  BBHISIBIICHHE
ACCOIMMPOBAaHHOM cO cTapeHueM P-rajakro3uaasbl (SA-B-ran), uMMyHodepMeHTHAs
OLICHKA YPOBHSI IPOBOCHAIUTENbHBIX HIUTOKUMHOB MJI-6 u NJI-8, a Takke onpeneneHue
oenko p21 u pRB (Ser807/811) ¢ momompio BecTepH-OioTTHHTA. [ToMHMO 3TOTO,
nzyvanu Biusiane UB3-Cio Ha KOMMYECTBO MHUTOXOHJPUH B KIIETKaX, Ui 3TOTO
OTIpEIeIISUTH Co/iepkaHne MUTOXOHApHATLHBIX OenkoB COX-1IV u TOM20 ¢ momortipio
BecTepH-OnoTTHHra udepe3 24, 48 u 72 u wusHkyOamum kjierok ¢ UB3-Cpo B
KoHeHTpausx 2, 10 u 50 MxM.

Peszynomamur: Panee Hamu OBbUIO TIOKa3aHO, YTO KYJIBTUBHUpOBaHUE KieTok MB135 B
TedeHue 4 Heslelb MOJKHO PacCMaTpUBAaTh Kak OAHY U3 MOAETICH Ul H3yUeHHS CTapEHUS
in vitro [4]. Jo6asnenue UB3-Cio B KynbTypaibHy(O cpeay B KOHIEHTpauuu 50 MkM
MPUBOJIUIIO K CHIKEHUIO JIOJH SA-B-ran-mojoKUTEIbHBIX KIETOK U YPOBHS Oenka p21,
a TaKke yBenuveHuio ypoBHs (ochopunuposarnnoro pRb (Ser807/811) B kierkax.
[lony4yeHHBIE TaHHBIE CBUAETENLCTBYIOT O FepONPOTEKTOpHBIX cBoiicTBax UB3-Cyo, B
TO e BpemMs He Obulo oOHapyxeHo Biusaue UB3-Cio Ha  cekperuio
MPOBOCIAIUTENFHBIX ~ ITUTOKMHOB.  [lOCKONBKY  HM3BECTHO, UYTO  HAKOIUIEHHE
TUCQYHKIMOHATBHBIX MUTOXOHIPUH yCyryOJyisieT KJIETOYHOE CTapeHHe, B OCHOBE
reponpotekropHoro 3¢pdpexra UB3-Cio MOKET JieKaTh OOHOBICHHE ITyjIa MUTOXOHAPUH
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noj ero BoszaelcTBHeM. B cBsa3um ¢ 3TuM Mbl oueHwin cnocobHocTs UB3-Cio
WHIYNUPOBaTh MUTO(Aruio B MBIMICYHBIX KiIeTKax. [Jii 3TOro Mbl ONpenesnsin
cofiepkanne MUTOXOHApUANTLHBIX OeiakoB COX-IV u TOM20. MukyOanust KIEToK ¢
UB3-Cio B TeueHne 24 49 NPUBOAMT K JI0303aBHCUMOMY CHIDKEHHIO KOJIHYECTBA
MUTOXOHJIPUH, a CIycTs] 72 4 — KOJIMYECTBO MUTOXOHJAPHI BO3BPALIAETCS K YPOBHIO
KOHTPOJIbHBIX 3HaueHHH. C mOMOIIBI0 (DIyOpecieHTHON MHKPOCKOIHU TaKXe Oblia
JIETEeKTUpOBaHa MUTO(ArHs B KJIeTkaxX, HHKyOoupoBaHHbIX UB3-Cio B koHIIeHTpamu 50
MKM B Teuenue 24 4. [lomydyeHHsle naHHBIe yKa3piBaloT Ha To, uto UB3-Cio
JEHCTBUTETILHO MOXET BbI3BaTh MHTO(Aruio, OIHAKO MEXaHU3MBI 3TOrO 3(QeKTa
TpeOYIOT NaNbHEHINEro n3yueHHS.

Buvigoovi: Ha ocHOBaHMM TOJNYYEHHBIX JAHHBIX MOXHO MPEANOJIOKUTh, YTO
npousBogHoe 7-ruapokcukymMapuna UB3-Cio mposBiisieT reponpoTeKTOpHbIE CBOWCTB B
MOJIETH XPOHOJOIHYECKOI0 CTAPCHMS MBIMICYHBIX KJICTOK 4eiloBeka JuHud MB135,
MpH 3TOM 3amUTHBIA dS((eKT MoKeT OBITh CBS3aH C €ro BIHUSHHMEM Ha Iyl
MUTOXOHIPUH.

Qunancuposanue: UccnenoBanue noanepskano PHO (Ne 23-14-00061).
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Aim: The search for potential geroprotectors, including on cell cultures, is an urgent area
of gerontological researches. Mitochondrial dysfunction plays an important role in the
development of age-related pathologies [1]. Mitophagy activation is one of the ways to
remove dysfunctional mitochondria [2], it is crucial for long-lived cells, such as neurons
and myocytes [3]. Activation of mitophagy can be induced by uncoupling oxidative
phosphorylation and respiration. The 7-hydroxycoumarin derivative UB3-Cyo is a
relatively strong uncoupler and along with this it shows low toxicity including against
neurons [4]. The aim of the present work was to study the geroprotective properties of
UB3-Cyo in the model of chronological aging of human muscle cells.

Methods: The study was performed on normal immortalized MB135 myoblasts obtained
from muscle biopsies of healthy humans. MB135 cells were cultured for 1 and 4 weeks
with the addition of UB3-Cyo at concentrations of 2, 10 and 50 uM. The following
methods were used to determine the senescent state of the cells: histochemical detection
of senescence-associated B-galactosidase (SA-B-gal), immunoassessment of pro-
inflammatory cytokines IL-6 and IL-8, and determination of p21 and pRB (Ser807/811)
proteins by Western blotting. In addition, we studied the effect of UB3-Ci on the
number of mitochondria in cells, for this purpose we determined the content of
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mitochondrial proteins COX-1V and TOM20 by Western blotting after 24, 48 and 72 h
of incubation of cells with UB3-Cyo at concentrations of 2, 10 and 50 pM.

Results: We have previously shown that culturing MB135 cells for 4 weeks can be
considered as one of the models for studying aging in vitro [4]. The addition of UB3-C1o
to the culture medium at a concentration of 50 uM resulted in a decrease in the proportion
of SA-B-gal-positive cells and the level of p21 protein, as well as an increase in the level
of phosphorylated pRb (Ser807/811) in cells. These findings suggest geroprotective
properties of UB3-Cio, while no effect of UB3-Cio on the secretion of pro-inflammatory
cytokines was detected. Since the accumulation of dysfunctional mitochondria is known
to exacerbate cellular senescence, the geroprotective effect of UB3-C1o may be based on
the renewal of the mitochondrial pool under its influence. In this regard, we evaluated
the ability of UB3-Cy to induce mitophagy in muscle cells. For this purpose, we
determined the content of mitochondrial proteins COX-IV and TOM20. Incubation of
cells with UB3-Cyo for 24 h leads to a dose-dependent decrease in the number of
mitochondria, and after 72 h the number of mitochondria returns to the level of control
values. Fluorescence microscopy was also used to detect mitophagy in cells incubated
with UB3-Cyoat a concentration of 50 uM for 24 hr. The data obtained indicate that UB3-
Cio can indeed induce mitophagy, but the mechanisms of this effect require further
investigation.

Conclusion: Based on the obtained data, it can be assumed that the 7-hydroxycoumarin
derivative UB3-Cyo exhibits geroprotective properties in the model of chronological
aging of human muscle cell line MB135, and the protective effect may be related to its
influence on the mitochondrial pool.

Funding: The study is supported by Russian Science Foundation (No. 23-14-00061).
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