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Pesiome

Bo Bcem Mupe MpOrHO3MpyeTCst pOCT YMC/IA ITOKUIIBIX JIFOJIEl, UTO YBeIMINBAET MOTPe6GHOCTD B CTPATErUsIX PO~
JIEHVSI 3[I0POBOJ KU3HMU. PeryisipHas ¢pusnyeckasi akTMBHOCTb CIIOCOGHA MPeOTBPATUTh MHOTME BO3PACTHBIE 3a-
60JieBaHMST, BKITIOUAST CEPJIEUHO-COCYAMCThIE TTATONIOTUM, AMA6ET M KOTHUTUBHbBIE HapylieHus. OHa MOIOKUTETbHO
BO3JIE/CTBYET Ha K/II0UeBble 61IOMapKephbl CTapeHMsI: YCHMIIMBAET aHTMOKCUIAHTHYIO 3all[MTY, TOJABJISIET Bocase-
HUe, COXPAHSET [JIMHY TeJIOMep M YIydllaeT JUIUAHbIA Tpodwib KpoBu. TeM He MeHee TOUHbIe MOJIEKYJISIPHO-
KJIETOYHbIE MEXaHM3MbI TAKOTO 6;1ar0TBOPHOTO 3¢ dekTa TPeOYIOT NaTbHENIINX UCCTeJOBAHMIA.
AKTVYAJIbBHOCTD. CpenHsisi MpOgOIKAUTEIbHOCTD KMU3HM B PA3BUTBIX CTPaHaX, COTJIACHO MPOrHO3aM, IOCTUTHET
80 sieT, UTO MPUBEHET K POCTY IO TOXKUIBIX JIfofieit 1o 1/4 mupoBoro Hacenenus K 2050 ropy. [Ipm sTom mpo-
TOJDKUTETbHOCTD 3[T0POBOM SKM3HU OTCTAeT OT 061Iel, yBeanunBas epmoj;, HeTpyoCcrnocooHocT. CTpaTerusmm
YAYUIIeHMsT 3[0POBOTO [OJTOETHsI TIPeIJIaraloTcsl peryssipHbie dhusnueckue HarpysKu, CliocOOHbIe MpesoTBpa-
IIATh WIM YMEHbLIATb BHIPAKEHHOCTh MHOTMX XPOHMUECKMX 3a60/1€BaHMIi, aCCOLMMPOBAHHBIX C BO3PACTOM, Ta-
KX KakK uiremMuyeckasi 60jie3Hb Cep/ilia, XpOHUUYECKasl CepAeuHasl HeJOCTaTOYHOCTb, CaXapHbIil quabet 2 Tuma,
XpOHMYecKast 06CTPYKTUBHAS 60/I€3Hb JIETKUX, OCTEOIOPO3, AETpeccus 1 aemMmeHIus. [Ipy aToM natTodusnonorn-
yecKkye MeXaHM3Mbl TAKOTO BIMSHMS OCTAIOTCSI HEOCTATOYHO M3yUeHHBIMMU.

LIEJIb NCCJIEJOBAHUSI. AHa/u3 HayYHbIX JAHHBIX 110 B3aMMOCBSI3Y GM3MUeCcKOi aKTMBHOCTY € G1oMapKkepamu
BO3pacT-acCOLMUPOBAHHBIX 3a00/I€BaAHNIA.

MATEPUAJIbI U METO/BI. [TpoBeneH aHaIUTUUYECKIIT 0630p HAYYHOI IUTEPATYPHI 3a MTOCIeIHEe TeCITUIeTHE,
TTOCBSIIIIEHHOI METOZaM OL€HKU BIUSIHUS (GU3UYECKOl aKTUBHOCTM Ha 61MOMapKepbl BO3PaCT-acCoOIMPOBAHHBIX
busmonornuecknx M3MeHeH 1 BO3pacTHBIX 3a601eBaHMit. AHAIN3 MTPOBOAVIIN C TIOMOIIIO SJIEKTPOHHBIX 6a3
nauubix (PubMed, UpToDate) u nnutepHet-mouckosuka (Google Scholar) rmo kiroueBbiM ciioBam: pusmuueckast ak-
TUBHOCTD, CTapEHIE, TTOXUIIbIe, 61IOMapKepbl, BO3PaCTHbIe 3a60/1€BaHMS.

PE3VJIBTATDBI. ®u3nueckasi aKTMBHOCTb OKa3blBaeT BJIMSIHME Ha Psi, MapKepoB CTapeHMsl, OTPaKarolux CO-
CTOSIHME OpraHu3Ma. YIy4yIlaeTcs] YyBCTBUTEIbHOCTh TKAHEN K MHCYJIMHY, CHMKAETCSI PUCK caxapHOro auabera
2 tuma. HabmomaeTcsl yMeHbllIeH e KOHIIEHTpalMM CBOOOIHBIX PAAVKATIOB M yCUIeHUEe aHTUOKCUIAHTHON 3a-
wuThl. [1of BIMsSHMEM perysipHOi pu3ndecKoi Harpy3ku 3adMKCMPOBAHO CHIKEHVE YPOBHE! BOCTIAIUTETbHBIX
LIMUTOKMHOB. ®M3MyecKass akTMBHOCTb CITIOCOOCTBYET COXPAHEHMIO JIMHBI TeJIOMep, 3aMeJiyIsisl KJIeTOYHOe cTape-
Hue. [ToBbIlIaeTCsl aKTUBHOCTb TeIOMepasbl, UTO MpefoTBpaliaeT ykopoueHue teaomep. CHIKAaeTCsl ypoBeHb JIN-
TIONIPOTEMHOB HMU3KOM IIOTHOCTYU U TPUINTULIEPUIOB, & TAKKe CTPECCOBOTO TOPMOHA KOPTU30IIa. YBEIMUNBAETCS
KOHIIEHTPAIVSI IerMIPO3MaHIPOCTePOHA, 06/1aatolero aHTMBO3pacTHhIMM 3ddekramu. [IoBbIIIAeTCS YPOBEHb
HeiipoTpoduueckoro pakropa (BDNF), KoTOpbIit BaKeH AJist O e PsKaHUsI KOTHUTUBHOV QYHKIIVN. YMEHbIIAIOTCS
YpOBHM romouycTenHa u C-peakTUBHOTO 6esika, YTO CHYDKAeT PUCK HelpomereHepaTMBHBIX 3a601eBaHmit. ITU
MapKepbl YKa3bIBAIOT HA TO, YTO (yU3MUYecKas aKTUBHOCTb BIMSIET Ha pa3jMyHble MAaTOPU3MOIOIMYECKIe MeXa-
HM3MBbI BO3PACT-aCCOIMMPOBAHHbBIX 3200I€BaHMIA.

3AK/IIOYEHUE. PerynsipHble hu3nueckre HaTPy3KM CHIDKAIOT BePOSITHOCTh BO3HUKHOBEHMST MHOKECTBA XPO-
HMYEeCKMX 3a601eBaHMit, TAKMX Kak 60JIe3HM cep/iLia, MeTaboauecKkye paccTpoiicTBa 1 ocreornopos. Hecmorpst
Ha OUEBUIHYIO TOJIb3y, MEXaHU3MbI BIAMSHUS (PU3UUECKOV AKTMBHOCTU HA COCTOSIHME 3IOPOBbS TOKWUIBIX
MaIMeHTOB HeZOCTaTOYHO M3yuyeHbl. du3Myeckas Harpy3Ka 3amezjisieT KJIeTOYHOe CTapeHue, BIMSIS Ha CKO-
POCTb YKOPOYEHUSI TeJIOMED, BbI3bIBAET IIUT€HEeTUUECKME M3MEHEHMs, yCUIMBAIOIINe SKCIIPECcCUIo reHoB, obe-
CIeYMBAIOIIVX aHTUOKCUIAHTHYIO 3amuUTy. KpoMe TOro, ¢pusnveckass akTUBHOCTh YMEHbIIAET BbIPAKEHHOCTh
BOCTIAJIeHMsI, yaydmiaeT GYHKIMIO MUTOXOHAPUI, aKTUBUPYET ayTo(daruio, MOBbIIIAeT BHIPA6OTKY MUOKIHOB.
DTU MpOLLeCChl MOATBEPXKIAIOTCS CBSI3bI0 MeXIY (GU3MYeCKOii aKTUMBHOCTBHIO M PA3JIMYHBIMU GMOMapKepamu
CcTapeHusl.

KroueBbie cjioBa: QJI/IBVI‘{ECKB.SI AKTUBHOCTDb; CTapeHMe; IMOXKUJIbIe; 6I/IOMapKepr; BO3pacCTHbIE 3a00J/1€BaHMSL.
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Abstract

The number of elderly people is projected to increase, which increases the need for strategies to prolong a healthy
life. Regular physical activity can prevent many age-related diseases, including cardiovascular diseases, diabetes,
and cognitive impairment. It has a positive effect on key biomarkers of aging: it enhances antioxidant protection,
suppresses inflammation, preserves telomere length and improves blood lipid profile. However, the exact molecular
and cellular mechanisms of this beneficial effect require further research.

BACKGROUND. The average life expectancy in developed countries is projected to reach 80 years, which will
lead to an increase in the proportion of the elderly population to a quarter of the world's population by 2050.
At the same time, the duration of a healthy life lags behind the general one, increasing the period of disability.
Strategies for improving healthy longevity include regular physical activity that can prevent or reduce the severity
of many age-related chronic diseases, such as coronary heart disease, chronic heart failure, type 2 diabetes, COPD,
osteoporosis, depression, and dementia. At the same time, the pathophysiological mechanisms of this effect
remain insufficiently studied.

OBJECTIVE. Analysis of scientific data on the relationship of physical activity with biomarkers of age-related
diseases.

MATERIALS AND METHODS. An analytical review of the scientific literature over the last decade devoted
to methods for assessing the impact of physical activity on biomarkers of age-associated physiological changes
and age-related diseases has been conducted. The analysis was performed using electronic databases (PubMed,
UpToDate) and an Internet search engine (Google Scholar) for keywords: physical activity, aging, the elderly,
biomarkers, age-related diseases.

RESULTS. Physical activity affects a number of markers of aging that reflect the state of the body. The sensitivity
of tissues to insulin improves, and the risk of type 2 diabetes mellitus decreases. There is a decrease in the
concentration of free radicals and an increase in antioxidant protection. A decline in inflammatory cytokine levels
was observed in response to regular physical activity. The practice of physical activity has been demonstrated
to contribute to the maintenance of optimal telomere length by modulating the process of cellular aging.
Telomerase activity increases, thereby preventing telomere shortening. A decline in LDL and triglyceride levels
is observed. The level of the stress hormone cortisol decreases. The concentration of dehydroepiandrosterone,
which has anti-aging effects, increases. The level of neurotrophic factor (BDNF) increases, which is important
for maintaining cognitive function. Homocysteine and C-reactive protein levels decrease, which reduces the risk
of neurodegenerative diseases. These markers indicate that physical activity affects various pathophysiological
mechanisms of age-related diseases.

CONCLUSION. Regular physical activity reduces the likelihood of many chronic diseases, such as heart disease,
metabolic disorders, and osteoporosis. Despite the obvious benefits, the mechanisms of influence of physical
activity have not been sufficiently studied. Physical activity slows down cellular aging, affecting the rate of telomere
shortening, and causes epigenetic changes that enhance the expression of genes providing antioxidant protection.
In addition, physical activity reduces the severity of inflammation, improves mitochondrial function, activates
autophagy, and increases the production of myokines. These processes are confirmed by the connection between
physical activity and various biomarkers of aging.
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