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B HacTtodmee Bpems npeoOianalOT  UCCIENOBAaHMs, COCPELOTOUEHHBIE Ha H3YYEHHUH
¢dbyukuonansHoct JIIIBII He3aBUCMMO OT HMX KOHIEHTpPAlMM U CIIOCOOHOCTH MOOMIN30BATh
xonectepuH u3 Makpodaros. IlpencraBnsercs MNEepCHEKTUBHBIM BKIIOYEHHE OHOMapKepoOB
mucyHknuoHanbHbIX u3MeHenmid JIIIBII B omeHKy MeTa0OIMYECKMX HApPYLICHWH TpU
MOJICTTMPOBaHIH UMMOOMIIM3AIIMOHHOTO cTpecca in Vivo.

DKCHepUMEHT MPOBEACH Ha pacTyUIMX KpbIcax-caMmuax JIuHUM Bucrap B Teuenue 94 cytok.
JKUBOTHBIX OMBITHOM TpPYyNNbl MMOABEpPralid e€XeIHEeBHON ummoOwmm3anuu 90 MUHYT MOyTeMm
MIOMEILEHUS B IIPO3pauHble JOMUKHU-(PUKCATOPBI, OTPaHUYMBAIOIINE CBOOOY ABMKEHUS KpbIc. s
OIICHKU MapKepoB nuchyHKIMOHANBHBIX u3MeHeHUH JIIBII (pakmuio 3TUX YacTHIl MOTyYaiu
METOJIOM TOCJIEIOBATEIbHOTO yIbTpaleHTpudyrupoanus B pactBopax KBr. CraTuctuueckyio
00paboTKy NaHHBIX MPOBOAUIIH C UCIIOJIb30BaHKEM IporpammHoro maketa IBM SPSS Statistics 20.
NMMoOMIM3allMOHHbIN cTpecc npuBogwil K oOeaHeHuto Oenkom uactun JIIIBII, kotopoe
aCCOLIMMPOBAHO € UX AUCPYHKIMOHAIBHBIM (peHoTUNIOM. CoaepKaHue TPUIIIMLIEPUIOB B YaCTUIAX
JIIBII y >KUBOTHBIX, MOABEP)KEHHBIX UMMOOMIM3AIMY, OBbIJIO yBEIMYEeHO Ooyiee yeM B 2 pa3a Ha
(oHE MHUHMMAJIBHOTO CPEIHECYTOYHOrO MOTpeOsieHus ’Hepruu. B 3Toit ke rpymnme ormedanoch
HAKOIUIEHUE MPOYKTOB MEPEKUCHOr0 OKUCIeHUs unuaoB B yactuiax JIIIBII B Buse noBeleHus
ypoBHst MJIA. TlonmydeHbl AaHHbIE B OTHOINECHHHM HaKOIUIeHUs cduHrosuH-1l-gocdara (S1P),
KOTODPBII SIBJISIETCS TMPOAYKTOM MepepabOTKM KOMIIOHEHTOB KJIETOYHBIX MeMOpaH. JlaHHBIH
nokaszaresb ObLT JOCTOBEPHO IMOBBILIEH B IPyIIe HMMOOWIN3UPOBAHHBIX KUBOTHBIX. B 1emom, B
AKCIEPUMEHTE OTMEYEHO, YTO JUNUA0M U npoteom vactul JIIIBIT usmenssics nox Bo3aencTBueM
MMMOOMIN3AIMOHHOTO cTpecca. [lo Bcelt BuaAMMOCTH, TpoIiecchl HakorieHus mpoaykTtos [1OJI,
tpurnuuepunoB 1 S1P B wactunax JIIIBII B3aumocBsA3aHbl M OTpaxkaloT mporecc 3¢durokca
JAHHBIX MPOJYKTOB M3 KIETOK JUIsI OOEcledeHHsi IoMeocTa3a, 4To HaOlIoJanoch B IpymIe
’KUBOTHBIX TOJBEP>KEHHBIX MMMOOUIN3AaMOHHOMY CTpeccy. BeposiTHO, HakoIJieHue NMPOAYKTOB
ITOJI B wacTunax OyaeT mpuBOANTH K yTpate aHTHOKCUAAHTHBIX cBOMCTB JITIBII. CooTBeTCTBEHHO,
UMMOOMIU3AIIMOHHBIN CTPECC 3HAYUTEIBHO BIUsAeT Ha Ouonorndyeckue Gpynkuuu JIIIBII, BeI3bIBas
U3MEHEHUS, XapaKTepHble Uil UX AMCYHKIMOHATBHOTO (heHOTHNA. PaboTa BBINONHEHA B paMKax
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Currently, the majority of studies focus on the functionality of HDL, regardless of its concentration,
and the ability to mobilize cholesterol from macrophages. It seems promising to include biomarkers
of HDL dysfunctional changes in the assessment of metabolic disorders when modeling
immobilization stress in vivo.

The experiment was conducted on growing male Wistar rats for 94 days. Animals in the
experimental group were subjected to daily immobilization for 90 minutes by placing them in
transparent restrainers that limited the rats' movement. To assess markers of HDL dysfunctional
changes, their fraction was obtained by sequential ultracentrifugation in KBr solutions. Statistical
data processing was performed using the IBM SPSS Statistics 20 software package (IBM, USA).
Immobilization stress resulted in protein depletion of HDL particles, which was associated with
their dysfunctional phenotype. The content of triglycerides in HDL particles in animals subjected to
immobilization was increased more than 2-fold against the background of minimal average daily
energy intake. In the same group, accumulation of lipid peroxidation products in HDL particles was
noted in the form of increased MDA levels. Data were obtained regarding the accumulation of
sphingosine-1-phosphate (S1P), which is a product of the processing of cell membrane components.
This indicator was significantly increased in immobilized animals.

Overall, the experiment showed that the lipidome and proteome of HDL particles changed under the
influence of immobilization stress. Apparently, the processes of accumulation of lipid peroxidation
products, triglycerides and S1P in HDL particles are interconnected and reflect the process of efflux
of these products from cells to ensure homeostasis, which was observed in a group of immobilized
animals. It is likely that the accumulation of lipid peroxidation products in HDL will lead to the loss
of its antioxidant properties.

Accordingly, immobilization stress significantly affects the biological functions of HDL, causing
changes characteristic of their dysfunctional phenotype.

The work was carried out within the framework of the Fundamental Scientific Research Program
(No. FGMF-2025-0014).
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