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u 1p., 2024). Kpome Toro, HaMu o6GHapyXeHO, YTO
TpexcyToyHoe BBeaeHue KII MbllliaM BbI3bIBAET yBE-
JIMYEeHUE colepKaHUs OeJlKka-MapKepa ayrodaruu
LC3B B kJ1eTKax IeyeHu MblIei, COOCTaBUMOE
¢ 3¢ (HEKTOM ABYXCYTOUHOI'O rOJIOJAHMSI.

H3BecTHO, 4TO TIpolecc ayTodaruu peryampyeT
He TOJIPKO BBIKBA€MOCTh KJIETOK U IIEJIOTO Opra-
HH3Ma, HO M KJIETOYHYIO cMepTh. OINH U3 KIII04Ye-
BBIX OeJTKOB ayTodarnu — 6emok Beclin-1 — moxert
00pa30BbIBaTh KOMILJIEKC C aHTMAIONTOTUYECKUM
6enkom Bcel-2 (Beclin-1—Bcl-2), KoTophblit ycunuBaeT
anornTo3 u cHuxaet aytodaruio (Kang et al., 2011;
Liu et al., 2023). Pacniag 3Toro KoMIuieKca MoxeT Kak
MpeaoTBpaIlaTh alloITO3, TaK M aKTUBUPOBATh ayTO-
¢aruro. [ToaTroMy oOHapy:keHHasT HAMU TCHICHIIS
K YBeJIMUeHUIo conepkaHus 6enka Beclin-1, KoTopslit
perynupyeT o0pa3oBaHueE U CO3peBaHMe ayTodarocom,
CBUJIETEJIbCTBYET KaK 00 aKTUBAIMM ayTodaruu, Tak
1 00 yCHJIEHUM BIIUSTHUST HA MOJIEKY/ISIpHBIE MULIIEHU
armonto3a (Kang et al., 2011; Fernandez et al., 2018;
Liu et al., 2023).

Hzyuenne ponu 6enka LC3 B riporrecce ayroda-
TUHU B HACTOsIIIIee BpeMsI IpoaoskaeTcs. PaHnee ObL1o
nokaszaHo, 4yto komiuiekc LC3/ATGS8 urpaert 1ieH-
TpaJbHYIO POJIb B ayToharuu, epeHocs: pa3IudHble
LIMTOIJIA3MaTUYeCKIE MaTepUAaJIbl B IN30COMBI, TIE
OHH paszfaraiorcs. B mocnenqHux pabotax ObU10 OOHA-
pyxeHo, yto LC3B neiictByeT Kak PHK -cBs13b1Bato-
1t 6eok u axkrop pacrnaga MPHK, HeoOxonumblit
s apdextuBHOM ayrodarum (Hwang et al., 2022).

B pa6ore (3eHkoB u ap., 2019) nokaszaHo, 4TO
ayTodarvs MOXeT aKTUBUPOBaTh CUCTEMY aHTHU-
OKCHUIAHT-PECIIOHCUBHOIO 3JIeMEHTA U MOBBIIIATh
SKCIIPECCHUI0 TEHOB aHTMOKCHUIAHTHBIX (DEPMEHTOB.
B cBs131u ¢ 3TMM akTHBanusa ayrodarui, BEposITHO,
COIIPOBOKIACTCS IOBHIIIIEHNEM YCTOMUMBOCTU K OKHC-
JmTelbHOMY cTpeccy. IIpu 3ToM HeobXoaUuMO OTMe-
TUTh, 4yTO KII, Kak u apyrue 3-ruapoKCUTTUPUINHEI,
MOXKET Tak>Ke MOBBIIIATh AKTUBHOCTh aHTUOKCUAAHT-
HbIX (hepMeHTOB (XKurauesa u nip., 2024). Kpome Toro,
Bxonsuuii B coctaB KIT L-kKapHUTHH, TTO-BUANMOMY,
TMTOBHIIIIAET YCTOMYMBOCTL OPraHM3Ma K CTPECCY 3a CUET
AKTUBALIMU CHTE3a IIPOTEKTOPHBIX MOJICKYII: OEJIKOB
TEIJTOBOTO II0Ka 1 psiaa aHTnokcuaaHnToB (Fernandez
et al., 2018).

Ha ocHoBaHUM MOJIyYE€HHBIX JaHHBIX MOXHO
3aKJIIOYUTH, YTO, C OMHON CTOPOHBI, UCCIENYEMBIA
npenapat KII gBasieTcst ananToreHoM, CocoOOHbIM
aKTUBUPOBATH 3Kcnpeccuto oenka LC3, cTumynupys
ayTodaruio, 3aluTHas POJIb KOTOPOI MOXET OBIThH
MOJIE3HOM IMPY MHOTHUX IIATOJIOTHSIX, COITPOBOXAAIO-

IIAXCS pa3BUTUEM OKHCIUTEILHOIO CTPeCca, a TAKKe
CHUXATh pUCK OHKOTeHe3a. C Apyroil CTOpOHEI, ayTo-
darust MoXXeT ObITh TPUYMHON XUMHOPE3UCTEHTHOCTHU
U CHUXAaTh 3P (HEeKTUBHOCTh MPOTUBOOIYXOJIEBOM
Tepanuu (3eHKoB U 1p., 2019). B cBs3u ¢ 06Hapy-
JKEHHBIMH CBOMCTBAMU MOXKHO IIPEAIIOI0XUTD, YTO
cuHTeTnuyeckuii npemnapat KIT MoxXeT ObITh ITepcrieK-
TUBHBIM TePareBTUUYECKUM CPEICTBOM.

OPUHAHCHUPOBAHUE

PabGoTa BeITIOTHEHA TT0 TeMe, YTBepXKIeHHO Mu-
HUCTepCTBa HAayKU U Bbiciiero obpaszoBaHust Poc-
cuiickoit ®enepannm: 44.4 «KoMriekcHoe U3yde-
HYe MeXaHU3MOB U 3((HEKTOB AEUCTBUS TIPUPOTHBIX
U CUHTETUYECKUX aHTUOKCUAAHTOB, IIPOTUBOOITY-
XOJIEBBIX TIpenapaToB, XUMUYECKUX U (PUINIECKUX
daxropoB. UcciaegoBaHne MexaHU3MOB OMOJIOTHYE-
CKOro crapeHus1. Pa3zpaboTka HOBBIX METOIOB TEPAITII
Y AMAarHOCTUKHU COLIMAbHO-3HAYMMbIX 3a001eBaHUI
HUOKTP: 122041300207-2»

COBJIIOJEHHUE 5TUYECKHUX
CTAHIAPTOB

Pa6oty ¢ >XKMBOTHBIMU IIPOBOIMIN B COOTBETCTBUU
C IPUHINIIAMHY OMOMEINIIMHCKOM 3TUKM, N3JI0KEH-
HBIMU B XeJIbCUHKCKOM AeKnapauuu 1964 r. u mocie-
nyrouux nomnpaskax K Heii (European Convention
for the Protection of Vertebrate Animals Used for
Experimental and other Scientific Purposes (ETS123),
Strasburg, 1986), a Takke ¢ PykoBoacTBoM 110 J1a60-
PaTOPHBIM XMBOTHBIM 1 aJIbT€pHATUBHBIM MOACIISIM
B OMOMeaUIMHCKUX uccaeaoBaHusx (KapkuiueHko,
I'pauesa, 2010). DKcriepuMeEHTHI 0TOOPEHBI KOMUTE-
TOM 110 3TUKe MHCTUTYTa OMOXUMUYECKON (PU3UKHU
uM. H. M. Bmanyanst PAH (mpotokon Ne 19 ot 25 ceH-
T16ps 2023 r., MockBa).
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2-ETHYL-6-METHYL-3-HYDROXYPYRIDINE CARNITINATE
IS A BROAD-SPECTRUM ADAPTOGEN, THAT STIMULATES AUTOPHAGY
IN LIVER TISSUE

E.M. Mil>*, 1. V. Zhigacheva?, M. A. Korovin?, V.V. Kuvyrkova?, L. 1. Matienko?,
A.A. Albantova®**, A.N. Goloshchapov?, M. M. Rasulov®

9 Emanuel Institute of Biochemical Physics, Russian Academy of Sciences, Moscow, 119334, Russia
b State Research Institute of Chemistry and Technology of Organoelement Compounds, Moscow, 105118, Russia
*e-mail: elenamil2004@mail.ru
**e-mail: albantovaaa@mail.ru

Background: Under stress conditions, mitochondria become sources of excessive generation of reactive ox-
ygen species (ROS), which can serve either as signaling molecules or damage cell structures. Antioxidants,
reducing ROS generation, can serve as adaptogens to stress effects. It has been shown that a number of
antioxidants are able to induce autophagy, which is able to activate the antioxidant-response element sys-
tem. In this regard, the aim of the study was to investigate the anti-stress properties of a new antioxidant
2-ethyl-6-methyl-3-hydroxypyridine carnitinate (CP) and its ability to activate the synthesis of autophagy
proteins Beclin-1, LC3. Methods: Since the body’s resistance to stress factors primarily depends on energy
metabolism, the effects of acute hypobaric hypoxia and CP on the LPO intensity in the lipid fraction of
mice liver mitochondrial membranes were studied using the spectrofluorescence method. Autophagy proteins
were determined by Western blotting using primary mice antibodies to Beclin-1 and LC3B proteins, as well
as secondary antibodies labeled with horseradish peroxidase. Results: Injection of 10~° mol/kg CP to mice
for 5 days prevented the growth of LPO intensity under conditions of acute hypobaric hypoxia (AHH).
This drug increased life expectancy and increased survival of mice under conditions of various types of
the hypoxia. The initiation of autophagy biomarker proteins (LC3B) by the drug was shown. At the same
time, the content of Beclin-1 proteins tended to increase, which characterizes the onset of the autophagy
process. Conclusion: The new antioxidant CP can probably be used as an adaptogen to various types of
hypoxia and an activator of autophagy.

Keywords: antioxidants, 2-ethyl-6-methyl-3-hydroxypyridine carnitinate, hypoxia, autophagy, Beclin-1, LC3B
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