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AHHOTaumA

Buonornyeckoe ctapeHve — NpoLecc N3MEHEHUA >XMBbIX CUCTEM BO BPEMEHMU, BbI3bIBAIOLLMIA HAPYLLEHUA B MX CTPYKTYpe U PyHKLMN, KOTOPbIE MPUBOAAT K
YMEHbLUEHWNIO Pe3epBHbIX BO3MOXHOCTEe 60MbLUMHCTBA CUCTEM OpraHM3Ma YesioBeka 1 ConpoBoXaalnTcA (POPMUPOBaHMEM CLENEHHbIX C HUM 6onesHew, a
TaKxXe yBenm4eHnem cMepTHoOCTU. Hanbonee cCoCTOATENbHOM B HACTOALLMI MOMEHT MPUHATA TEOPUA Tak HasbiBaeMoro nHdnamanmxutra (inflammaging ot
aHrn. inflammation — BocnaneHve n aging — ctapeHue), corfnacHo KOTOpOM BO BPeMA CTapeHnA pa3B1BaETCA XPOHNYECKOe acenTuyeckoe cnaboBblpaxeH-
HOe BoCMnasieHne, KOTOpoe NIEXUT B OCHOBE NaToreHesa Bo3pacT-acCoLMMPOBAaHHbIX CUHAPOMOB U 3a60n1eBaHuiA, B TOM Y1cne 0CTeoapTpuTa — OAHOro 13
Havnbonee pacnpoCTpPaHEHHbIX 1 akTyasnbHbIX 3a6oneBaHnin cpeav NoXKubix NauneHToB. JlekapcTBeHHble npenaparthbl, KOTopble CNnocobCTBYIOT 3ameasie-
HUWIO MPOrpeccrpoBaHnA MHPNAMIRAXKMHIA U NPUMEHAIOTCA B AOMOMHEHME K HedhapMakonornyeckmm metogam npounakTykm AaHHOro COCTOAHNA, OTHO-
CATCA K rpynne Tak HasblBaeMblX aHTMBO3PaCTHbLIX, UK anti-age-npenapaTtos (anti-age medicine), Tak Kak cnocobCTBYIOT YMEHbLUEHWIO BbIPaXXEHHOCTUN BO3-
pacT-accoLMMpOBaHHbIX NPO6/eM 1 CUHAPOMOB, a TakXe NoAAepP KaHNIO/YNyYyLLIEeHMIO PYHKLMOHANBHOMO cTaTyca naumMeHTa ¢ CoxpaHeHnemM MakecumMasnbHoO
BO3MO>XHOW €ro He3aBUCMMOCTH OT MOMOLL MOCTOPOHHUX uL,. OOHMM 13 TaknX JIeKapCTBEHHbIX NpenapaTos ABnAeTCA AndnyTon, coaepatumnin KombuHa-
LIMI0O KOMMOHEHTOB, OKa3sblBaloWMX NPOTUBOBOCNANNTENIbHOE AECTBME KakK Ha naTonormyeckue npouecchbl 0OCTe0apTpuTa, Tak U MHMIaMInaxXmHra.
B naHHow cTtatbe npeacTasieH 0630p NaTOreHeTUHECKNX MEXaHN3MOB, XapaKTepHbIX A1A BOCNAINTENbHON peakLuymn Npy CTapeHnn 1 octeoapTpuTe, a Tak-
>Ke TOYKM NPUNoXKeHMA hapmMakonormyeckoro AencTBnA KOMMOHEHTOB npenapata AndnyTon.
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Abstract

Aging is a process of changing living systems in time, causing disturbances in their structure and functions, which lead to decrease in the reserve capacity of
most systems of the human body and is accompanied by related comorbidities, as well as an increase in mortality. The modern theory of pathogenesis of aging
is called inlammaging, originated from the English inflammation — inflammation and aging — aseptic, sterile, mild inflammation that is responsible for processes
of aging and age-related comorbidities including osteoarthritis, one of the most common diseases among elderly patients. Drugs, which help to slow down the
progression of inflammation and used in combination with non-pharmacological methods of prevention of this condition belong to the group of so-called anti-age
medicine, as they reduce the severity of age-related problems and syndromes, as well as contribute to the maintenance/improvement of the functional status of
the patient. One of these drugs is Alflutop, which contains a combination of components that have an anti-inflammatory effect on osteoarthritis and inflammag-
ing. This article highlights pathogenetic mechanisms of inflammation caused by aging and osteoarthritis, as well as the points of application of the pharmacolo-
gical action of the components of the drug Alflutop.
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Bmonomqecxoe CTapeHMe — NMPOLEeCC N3MEHEHN KMBBIX

CUCTEM BO BPEMEHM, BBI3BIBAIOIIMIT HAPYUIEHUHA B MX

CTPYKType 1 (pyHKUUM, KOTOPBIE IIPUBOJAT K YMEHBIICHIIO

pe3epBHBIX BO3MOXXHOCTelT OOJIBIIMHCTBA CUCTEM OpTaHM3Ma

Je/I0BeKa I COMPOBOXKAAIOTCA (POPMIUPOBAHMEM CILIEIIEHHBIX

¢ HuM 6osIe3Helt, a TAKXKe yBe/IndeHreM cMepTHoCTH [1].

B HacTOAIMIT MOMEHT CYILIECTBYEeT HECKO/IbKO TE€OPUII CTa-
peHu:

e TEHHO-PETY/IATOPHAA — NIPEMIIIONIOXKEHE O CBA3Y IIpoLecca
cTapeHus ¢ oThenbHbiMu yyactkamu JHK, coxpamaromymmn-
Csl TIpU CTapeHN;

e HEIPOOHJOKPMHHAA — TUIIOTE3a O TOM, 4TO IIPOIlecC BO3-
PACTHBIX M3MEHEHMII IIPOUCXOAUT U3-3a TpaHchopManmun
HEepPBHOI ¥ 9HJOKPUHHO (QYHKILMII M U3MEHEHMIT B TOMe-
ocTase. B cooTBeTcTBUM C JTaHHOI Teopuell BO3pacTHbIE 13-
MEHEHM, BIUALINE HAa HEIPOHDI ¥ TOPMOHBI, OTBEYAIOT 32
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PerymMpoBKy TaKMX 3BOJIOLMOHHO 3HAUYMMBIX (DYHKIINIL, KaK
PasMHOXeHHe, POCT i Pa3BUTHE, HO TAKXe CIIOCOOHBI OKa-
3bIBaTh B/IMSIHME HA YPOBEHb a[JAlITALIMN K CTPecCy. BakHbIM
KOMIIOHEHTOM 9TOJI TEOPUH SB/ISETCS TUIIOTe3a O TUIIOTA/Ia-
MO-TU0(pU3apPHO-HAIOUYEYHNKOBOI CHCTEMe KaK OCHOB-
HOM pery/IATOpe BHYTPEHHEro roMeocrasa. B moxmnom Bos-
pacTe pesKo yBeIMYMBAETCS CEKPELVISi TUITOTATIAMINYECKIX
rOpMOHOB (I1OepMHOB) U psija TOPMOHOB runodusa (roua-
[OTPOIIMHOB, coMaToTponuHa). OfHAKO HapS/y CO CTUMY/L-
L¥Ie OfHMX CTPYKTYP APYTHe IIPU CTApeHNN CHIDKAIOT CBOIO
aKTMBHOCTH (COKpallleHne KOMMIeCTBA KaTeXOTaMIHOBBIX
pelLienTopoB B nepudepndecknx TKaHaAX, CHIDKeHMe Oe/IKOB
TEIUIOBOTO 110K, KOIMYecTBa TOPMOHOB POCTa, TECTOCTEPO-
Ha, 3CTPOTEHOB 1 [Ip.), YTO B UTOTe IIPUBOAUT K HAPYLICHUIO
perynanun GyHKI[UM OPTaHOB I CUCTEM, a TaKXKe 0OMeHa Be-
II[eCTB;
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®dakTopbl, BOBJIEYEHHbIE B NpoLecc UH(NaMaWaXKMHIa, U UX CUrHanbHble NyTH [3-9]
Factors involved in the process of inflamaging, and their signaling pathways [3-9]

AdphexT

AnonToa, nponudepaumn KIeToK, ateporeHes, BOCnaneHve, yCuneHue aKenpec-
CVU MPOBOCMAIMTESbHBIX LUTOKVHOB, CTapeHne

®dakTop CurHanbHble NyTn

CTpecc RAS

BocnaneHwue, ctapeHune, anonTtos, cekpeuna TNF 1 npoBocnanmTenbHbIX LUTOKN-

NF-kB, Notch, TGF-B, sirtuin
HoB, noBpexaeHve [JHK, akTnBauma NepekncHOro OKUCNeHua nunnaos

CBob6oaHble pagvkanbl

MukpobuoTa Cekpeuna TNF n npoBocnanuTenbHbIX LUTOKNMHOB TLR, NLR, cGAS, AHR
BblaeneHvie npoBocnanmTenbHbIX XXMPHbBIX KMCMNOT, MPUKPENIEHNE NIMNONpoTeu-
MutaHne HOB OY€Hb HMU3KOWN MNNIOTHOCTM K 3HAOTENManbHbIM KNeTkam 1 nekoumTtam, yse- TLR, NLR, cGAS, AHR

n4yeHne UMTOKNHOB U OKCUOATUBHOIO CTpecca, CTUMYNIALUA 3KCnpeccnn VCAM1

OTnoxeHWe B KNeTkax, KOTopble He MOryT NponMdepupoBaTh (Hanpumep,
HelipoHax) NPOAyKTOB MeTabonuama (B-amunona, nMnodycumH, KOMMIeKchbl
Tay-npoTenHa n Aap.), 4To NPUBOAMNT K rmbenu KneTku, akTuBauma npoLeccos
BOCnaneHus

HakonneHve 6annacTHbIX MONeKyn TLR, NLR, RAGE

Mpumeyanne. RAS — cemelicTBO 6E/KOB, 9KCMPECCUPYEMbIX BO BCEX KNETOYHbBIX JIMHUAX XKMBOTHBIX, KOTOPbIE KOHTPOIMPYIOT aKTUBHOCTb BHYTPVKIIETOUHbLIX CUrHasbHbIX NyTen (Ha-
npumep, PIBK/AKT/mTOR, MAP-kuHasbl 1 ap.); Notch — curHanbHana cuctema, yqacTsytowas B npoleccax akcnpeccumn reHos; NF-kB — AfepHbIii hakTop kB — NpoTenHoBbI KOoM-
nnekc, perynupytoLumin Tpasckpunumio AHK, CUHTE3 LMTOKUHOB 1 BbIXXMBAEMOCTb KneToK; TGF-f — TpaHcthopMupyoLwmii pocToBoi dhakTop f — 6enok (npeacTaBuTeNb LIMTOKUHOB),
KOTOPbIA KOHTPONMPYET NponndepaLmio, KNeTouHyo AvdhepeHLMpPoBKY; sirtuin — perynaTop Monyallein nHchopmaumm — knace 6ekoB, BANAKOLIMX Ha MPOLLECChbl TPAHCKPUMLUMK re-
HOB, YCTONYMBOCTY OPraHn3mMa K CTpeccy, perynauvm LmMpKaaHbIX pUTMOB, MUTOXOHAPWanbHOro 6uoreHesa, penapauvn [HK; AHR — peLientop apomaTnyeckux yrnesoaopoos — 6e-
NIOK — TPAHCKPUMUMOHHbINA hakTop, OCYLLeCTBNAIOWMIA perynALmio 61MOoNormMiecknx peakumii NIoCKMX apoMaTUYeCcKX CUCTeM (apoMaTUYecKnX yrneBoAopoaoB), Hanpumep peryna-
LMIO aKTUBHOCTU (hepMeHTOB LuToxpoma P450; cGAS — unknnyeckaa MM®-AM®-crHTasa — UmMTo30/bHbIA [IHK ceHcop, akTUBMpYloLWMiA OTBET UHTepdepoHa 1-ro Tuna, ABnAeTcA
yacTbio CGAS-STING [JHK-4yBCTBUTENBHOMO Ny TU (HYacTb BPOXKAESHHOW MMMYHHOI crcTeMbl 0BHapy>keHna umuTosonbHoi [IHK); NLR — Nod-nogo6Hbiii pelienTop — Knacc umronnas-
MaTUYECKMX KNEeTOYHbIX PELLenTOpOB, OTHOCALLIMXCA K Tak HasblBaeMbIM naTTepHpacnosHalowmm peuentopam, uan PRR (aHrn. pattern-recognition receptors). Nod-nogo6Hsie peuen-
Topbl BMecTe ¢ Toll-nrogobHbIMM peLienTopaMu UrpatoT BaXKHYIO POJib BO BPOXKAEHHOM UMMYHWUTETE, PerynAuvmn anontosa u socnanutensHol peakuvm; TLR — Toll-nopgo6Hbi peuen-
TOP — KJ1AacC K/IETOYHbIX PELIENTOPOB, KOTOPbIE PACTMO3HAIOT KOHCEPBATUBHBIE CTPYKTYPbl MUKPOOPraHU3MOB U aKTUBMPYIOT KIIETOUHBIN MMMYyHHbI 0TBeT, BMecTe ¢ Nod-nofo6HbIMu
peLenTopamu UrpatoT BaXkHYIO Posib BO BPOXXAEHHOM UMMYHUTETE, perynaumMm anonTo3a 1 BocnanutensHon peakumm; TNF-a — chakTop Hekpo3a onyxonu o. — BHEKNIETO4HbIN 6enok,
MHOrOMYHKLVOHAbHbIA MPOBOCMANINTENbHBIVA LIMTOKWH, CUHTE3VPYIOIMIACA B OCHOBHOM MOHOLMTaMN 1 Makpodaramu. BnnaeT Ha nunupHbin Metabonmam, Koarynaumio, yCTonum-
BOCTb K MHCYNVHY, (PyHKUMOHMPOBaHWE 3HA0TENNA, cTuMynupyeT npoaykumio U-1, U1-6, UI-8, nHTepchepoHa-y, akTMBMpYyeT NENKOLUMTbI, AAEPHbBIN TPAHCKPUMLMOHHbIN thakTop
NF-kB; VCAM1 — BackynsapHaa Monekyna KneTo4Hoi aareaum 1 — 6enok, BXOAALMIA B CyNnepcemMericTBO MMMYHOTTI06YIMHOB, y4acTBYET B afAre3vi NeikouMToB M 3HO0TENMANbHBIX
KNeToK, nepepaye curHanos; RAGE — peLienTop KOHeUHbIX NPOAYKTOB MNKMPOBaHUA 6e1KoB, orocpeayeT MHorve husmnonornieckme yHKLUM, Takme Kak pocT HEMPOHOB, BbIXU-
BaHWe 1 pereHepauua, UrpaeT BaXkHYIO POsib B BOCMANIUTESbHbIX PeakLUMAX, HAYLMPYA NPOAYKLMIO MPOBOCNANNTEbHBIX LMTOKMHOB M XEMOKMHOB, CMOCO6CTBYET 3IMMMHALMK anon-
TOTUYECKUX KNETOK, ABMAETCA MNaBHLIM MEANaTOPOM BPOXKAEHHOrO MMMYHHOrO OTBeTa.

Note. RAS — a family of related proteins which are expressed in all animal cell lineages and control activity of intracellular signaling cascades (such as PI3K/AKT/mTOR, MAP- kinase and
others); Notch — a signaling system that modulates gene expression processes; NF-kB — nuclear factor, kB — a protein complex that regulates DNA transcription, cytokines synthesis and
cells survival; TGF-p — transforming growth factor 3 — a protein (cytokines representative) that controls proliferation and cellular differentiation; sirtuin — silent information regulator, a class
of proteins influencing gene transcription processes, stress tolerance, circadian rhythms regulation, mitochondrial biogenesis, and DNS reparation; AHR — aromatic hydrocarbon receptor,
a protein, transcriptional factor performing regulation of plain aromatic systems (aromatic hydrocarbons) biological reactions, for example, cytochrome P450 enzymes activity regulation;
cGAS - cyclic GMP-AMP synthase — a cytosolic DNA sensor activating interferon type 1 reaction, is a part of cGAS-STING DNA pathway (a part of congenital immune system of cytosolic
DNA detection); NLR — NOD-like receptor — a class of cytoplasmic cell receptors classified as so-called pattern-recognition receptors (PRR). Nod-like receptors together with Toll-like re-
ceptors have an important role in congenital immunity, apoptosis regulation and inflammatory response; TLR — Toll-like receptor — a class of cellular receptors that recognize microorgan-
isms conservative structures and activate cellular immune response together with NOD-like receptors an important role in congenital immunity, apoptosis regulation and inflammatory re-
sponse; TNF-o — tumor necrosis factor o — an intracellular protein, a multifunctional anti-inflammatory cytokine that is synthesized by monocytes and macrophages. It influences lipids
metabolism, coagulation, insulin resistance, endothelium functioning, and stimulates IL-1, IL-6, IL-8, interferon-y production, activates leukocytes and nuclear transcriptional factor NF-«B;
VCAM1 — vascular cell adhesion molecule 1 — protein, a member of the immunoglobulin super family participating in leukocytes and endothelial cells adhesion and in signal transmission;
RAGE - receptor for advanced glycation end products of proteins that mediates many physiological functions such as neurons growth, survival and regeneration, plays an important role
in inflammatory reactions inducing anti-inflammatory cytokines and chemokines production, contributes to apoptotic cells elimination, is the main mediator of natural immune response.

o UMMYHHasI TeOPUs CTAPEHVISI — IIPEIIOIOXKEHNE O TOM, YTO
cTapeHe KOCBEHHO KOHTPOINMPYETCs CEThI0 KIETOYHBIX 1
MOJIEKY/ISIPHBIX IMMYHHBIX MEXaHJI3MOB;

* TeJIOMEpHasi — CTapeHNe OpraHu3Ma Kak CjIeficTBIe yKOpoye-
HUS TeJIOMep XPOMOCOM 1 fp. [2].

Hamnbosee cocTosiTe/IbHOI B HACTOSALINIT MOMEHT IIPUHSTA
Teopus Tak HadbiBaeMoro nHmamaimxkunra (inflammaging
ot aur. inflammation - Bocnianenne u aging — crapeHue), co-
[JIaCHO KOTOPOIT BO BpeMsI CTapeHMsI Pa3BMBAETCSI XPOHIYe-
CKO€ acelnTndecKoe craboBbIpaKeHHOe BOCHA/IEHe, KOTOPOe
JISKUT B OCHOBE [IATOTeHe3a BO3PACT-aCCOLMMPOBAHHBIX CHH-
APOMOB (HaIpuMep, CHHAPOMA CTAPYECKOIl acTeHMn) 1 3a60-
neBaHuit (ocreoaprpura — OA, majeHuit, 0CTEONOpPo3a, pac-
CTPOVICTB PaBHOBECHsI, ApTEPUAIBHON TUIIEPTEH3NM, Hellpojie-
reHepaTUBHBIX 3a00/IEBAHNIT, B TOM 4ncie 60/1e3HN AbIreii-
Mepa, ITapkuHCcOHa, HapyueHui GYHKIMM OPraHOB MaIOro
Tasa, CCHCOPHBIX fleduuutos u up.) [3]. [IpuunHO BO3HUK-
HOBEHISI BOCIIA/IEHNS SIB/ISIOTCS] 9K30T€HHbIE 1 9HTOTEHHbIE
(baKTopsI, TaKMe KaK XPOHMYECKUIT CTPECC, TOBPEX/IeHIE Kile-
TOYHBIX CTPYKTYp 1 Mosekyn (B Tom uncie JTHK) cBobopHbI-
MU pafiKaIaMI, A€ATENbHOCTD TATOT€HHBIX MUKPOOPraHN3-
MOB, HAKOIUIEHNEe KJIETKAMIU B IIPOLIeCCe KU3HEesATeNbHOCTH
Hebpiica u 6a/UTACTHBIX MOJIEKYII, @ TAK)Ke XapaKTep MUTaHuUs I
aKTMBHOCTb MUKPOOMOTBI KMIIEYHNKA [3, 4].

JanHble (AKTOPBI PealTu3yloT CBOM HeraTUBHbIE 3P PeKThI
3a CYeT aKTMBALUM Psifja CUTHAIbHBIX ITyTelt (CM. Tabmuity).
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AKTUBaUMs CUTHAJIBHBIX MyTell IPUBOANT K ITOBBILIEHNIO B
KPOBM IIPOBOCIIA/INTETbHBIX LIUTOKIHOB, HAIIpUMep, NHTep-
neiikuna VJI-6, VJI-8, TNF-a 1 gpyrux, KoTopble paccMaTpu-
BAIOTCSI PSIJOM aBTOPOB KaK ITOTEHI[Ma/IbHbIE MAaPKePbI BbIpa-
JKEHHOCTH TIpoljecca nH(pmamMaipKkuHra [4].

ITokasaHo, 4TO (pusMYecKass aKTMBHOCTb, KOTHUTUBHBII Tpe-
HUIHT, TIPaBWIbHOE 11 Pa3HOOOpasHOe MUTaHNe 3aMefyIAI0T NHIa-
MSIKIHT U MOTYT CIIOCOOCTBOBATD IIPOQIUIAKTUKE VTN YITyHILIe-
HIIO COCTOSTHMSA MALMEHTOB IIOXKIIOTO U CTAPYeCKOro BO3pacTa ¢
CUHJPOMOM CTapyuecKoil aCTEHNN ¥ IPYTUMM TepUaTPUIeCKUMU
npobyieMamu, aCCOLMMPOBAHHBIMI C JAHHBIM 1porieccoM [10, 11].
OpHako B psifie cy4aeB HeapMaKOIOTMYeCKIX MEAUIIHCKIX
MHTEePBEHIINIT HeTOCTATOYHO, ¥ HEOOXO/IVIMO JOIOTHUTEIbHOE Ha-
3Ha4YeHMe JIeKapCTBeHHbIX npenaparos (JIIT) — Tak Ha3bIBaeMBIX
aHTUBO3PACTHBIX, WM anti-age-nperaparos (anti-age medicine),
KOTOpbIe CHOCOOCTBYIOT MOAifiePyKaHMI0/ YTy dIeHNIo QyHKIO-
HA/IbHOTO cTaTyca (Ppr3an4eckoro 1 KOTHUTUBHOTO) MAallMeHTa C
COXpaHeHNeM MaKCYMalIbHO BO3MOYKHOJ €ro He3aBYCUMOCTH OT
HOMOLIY TOCTOPOHHYIX JIVLI,

Opunm n3 takux JIII ABnseTcsa MHDEKIMOHHDIN XOHAPO-
IpoTeKTOp A(IyTomn — OMOAKTUBHBIN KOHI[EHTPAT 13 4 BU-
TOB MEJIKOJI MOPCKOI PBIObI ¢ KOMITIEKCHBIM COCTaBOM: IJIM-
KO3aMUHOITIMKAHBl (MYKOIIONMCAXapUIbI) — XOHAPOUTHH-
cynb(artel, KepaTaHCyabdaT, JepMaTaHCyIbdaT, ITTIOKYPOHO-
BasA KIUCI0TA, 14 aMMHOKUCIOT (a7aHMH, BalIH, JIEMIH, U30-
JIeVIIIVH, TIPOJINH, CEPVH, TPEOHMNH, aCllaparHoOBas KUCIO0Ta,
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METUOHMNH, TUAPOKCUIIPOJINH, [TI0TaMMU-
HOBas KUCIIOTA, PeHMTaTaHUH, TU3UH,
TUPO3UH), TrauuepopochonrnnusHbIe
coepuHeHns (Mno-nHO3UTON ocdar),
MeNnTHUbl, MUKpoaneMeHThl: Na, K, Ca,
Mg, Cu, Fe, Mn, Zn [12].

JlaHHbBIN IpenapaT MoKa3aH /A Npu-
MEHEHNs y MALMEeHTOB C HePBUYHBIM U
BTOprYHbIM OA pasnnyHOI /OKanu3a-
LM, A TAKXKe OCTEOXOHAPO3OM U CHIOHJN-
ne30M. DT 3a60JIeBaHIISL SIBIISIIOTCSL Off-
HUMI 113 HanboJee 9acTo Hab/II0faeMbIX
B IIOXIJIOM U CTap4yecKoM Bospacre. Tak,
oxo7o 10% myxunn u 18% >KEHIIUH B
TIOIY/IALIMN JIULL cTapie 60 JIeT CTpajaoT
OA [13-15]. BaxHO, 4TO 1TaHHOE 320071E-
BaHUe CIIOCOOHO He TO/IbKO 3HAYNTEIBHO
CHU3UTDb Ka4ecTBO JKU3HM, HO TaKoKe I0-
BJIeYb 32 COOOII IPOrpeccupoBaHIe CHH-
IPOMa CTapYECKON aCTEHUM U JPYTUX Te-
pUATPpUYECKVX TIPO6IIeM, TaK KaK CyCTaB-
Has 00/Ib IPUBOAUT K CHVDKEHMIO JIBUTA-
TE/IbHOI aKTVBHOCTH HIOXXI/IOTO YejIoBe-
Ka, 94TO, B CBOIO O4Yepeib, MOXET IPOBO-
LPOBATb WIN YCYTYO/IATh TedeHMe 3a110-
POB, IPMBOAUTDL K COLMATbHON U30NIA-
LN, BeTIPeccum, MaIbHY TPYULIUI U 3aBM-
CMMOCTH ITOXXWIOTO YeJI0BEKA OT II0CTO-
poHnHelt omornu. TakuM o6pasom, Hay-
Yie y IaljiieHTa BhIpaKeHHOTO IIpoliecca
MHQIAMAIKMHIA MOJXET ITOBBILIATH
PUCKM Pa3BUTUSL [PYIMX IATOJIOTHIA
BCJIEZICTBYE OOIVX ITATOTeHETUYECKUX U
OUOXMMIYECKIX MEXaHI3MOB.

B ocHoBe natorenesa OA nexxunT Bocra-
JIeHUe XPSIIeBOI TKaHM cycTasa (puc. 1),
BBI3BAaHHOE, KaK IPaBIJIO, YPe3MEPHBIMU
MeXaHM4YeCKVMI Harpy3KaMu. 9To Ipu-
BOJUT K ITOBPEX/IEHNIO XPSIILiA ¥ IIPSIMO
VTN OTIOCPEOBAHHO (Uepes CUTHAJIBL OT
MOBPEX/IEHHOTO MEXKJIETOYHOTO MaT-
pUKCa XpsAlla) aKTUBUPYET CUTHATIbHbIE
nytu (TLR, NLRP, RAGE), npusopsiine
K YBEMYEHUIO IIPOAYKINU LUTOKIHOB
(M1-6, M-8, UJI-17, WJI-18, JOI'-2),
xemokuHoB (Growth-related oncogene a,
CBSI3aHHBIII C POCTOM OHKOTeH o, chemo-
kine ligand 2 - CCL2), o6pasoBanuio ax-
TUBHBIX (POPM KUCIOPOJa, ETIONMEPU-
3aIM TUATyPOHOBON KMCTIOTHI U 3aIyc-
Ky IepEeKMCHOTO OKUCIEHMs JUINJOB
[17-20].

B HOpMe 3amyck Kackaja KaTabommnde-
CKUX peaKIMil HallpaBJieH Ha paspylie-
HUe MOBPEX/EHHBIX TKaHell C IoCIie-
AYIOIMM BbICBOOOXAeHMEM (HaKTOPOB
pocTa, KOTOpbIe aKTUBUPYIOT MPOLIECCHI
penapanyy. OZHAKO XOH/IPOLUTHI T10-
JKIJIOTO 4Ye/I0BEKa MMEIT HeJJOCTaToY-
HYI0 peakiMio Ha CTUMY/IALNIO PaKTo-
paMu pocTa, 1 9TO IPUBOAUT K IPOJOII-
JKAIOLIeMYCs paspylIeHNI0 MaTpuKca
Xpsila 13-3a HecOATAHCUPOBAHHOI Ka-
TabOIIIEeCKOI U aHAOOIMIECKOI aKTUB-
Hoctu [16].

OueBMIHO, YTO BOCIIa/IeHNe B XpAllle-
BOIT TKaHM, Habmoaemoe ipu OA, nme-
€T MHOTO OOII[ero ¢ BOCIIA/IEHNUEM, JIeXa-
XM B OCHOBE MH(IAMAI/KIHIA, YTO,
IO BCell BUMMOCTH, ABJIACTCA OJTHO 13

OPUYNH, 10 KOTOPBIM JaHHAs MaTOJO-
TUA CTOJIb YacTO HAbTIOfaeTCs y IUIj o~
JKVJIOTO U CTap4ecKoro Bospacra. boree
TOTO, XPOHIYECKOe C/1aboe BOCIaieHe
cycTaBa SIBJISAETCS MpeflIeCTBeHHUKOM
CTPYKTYpHOII ferpaganuu [20], 4To Tak-
JKe OYeHb HAIIOMIHAET Pa3BUTHE U 110~
CTeleHHOe IIPOrPeCcCUPOBaHIE CTAPOCTH
U CUHJIPOMa CTapYeCKOi aCTEHUIL.
XonaponTtuHa cynbdart, a Takxe Jiep-
MaTaHCynb(ar 1 KepataHcynbdar, BXO-
psie B coctaB AngryTorna, OTHOCSTCS
K TpYIIIIe COeAMHEHMIT TaK Ha3bIBaeMbIX
CynbGaTHPOBAHHBIX ITIMKO3aMUHOTIINU-
kaHoB (['AT’). B maTpukce Xpsija oHM
COEeMIMHEHBI C OENTKOM U BXOJAT B COCTAB
nporeornmukaHos. CyMMapHOe Komude-
crBo I'AT" ¢ BospacToM cHIDKaercs. YBe-
JMYeHNe KOJNMYeCTBa XOHAPOUTMHA
cynbgara B 061acTy cycraBa Croco6-
CTBYeT IMOBBIIIEHUIO CUHTe3a MPOTEO-
[JINKAHOB M KOJUIAT€Ha, CHVDKAET I10-

Bpexxpanoiee geitctue NO n ROS [21]
(puc. 2). Xougpontuna cynbdar obra-
JaeT TakXXe IPOTMBOBOCIANNTEIBHBIM
IeVICTBIUEM 3a CYET MHTMOMPOBAHMS aK-
TUBHOCTY (AKTOPOB TPAHCKPUIIIUU
NF-kB 1 cHM>XKeHUs CMHTe3a IUTOKMI-
HOB [22].

CrefyeT HOZYEPKHYTH, YTO MOIOXKI-
TenbHble 3¢ GekThl AnrryTorna mpu Boc-
HajieHNy U MHGIaMIIKIHTEe 00YCIOB-
JIEHBl He TOJIBKO HA/IN4YMEM B COCTaBe
T'AT, HO 1 COBOKYITHOCTBIO 3((PeKTOB
APYyrux KOMIOHeHTOB. Tak, Hampumep,
IIHK y4acTBYeT B Pery/IALNM SKCIIpec-
CUM MeTa/UIONPOTENHA3 M CIIOCOOeH
B3auMogieiicTBoBaTh ¢ MJI-6 (6emoK oct-
poit ¢daspl BocIaneHus, BLICBOOOXKTae-
Mmbiit mpu OA, KOTOpBINI TeHepupyeT
CHUTHAJIBHBIIT KACKaJ, I B KOHEYHOM UTO-
re IPUBOJUT K PaspyLIEHUIO TKAHU CY-
craBa) 1 PHO-a (aktuBatop NF-kB n
UHJYKTOp aIloITo3a), YTO OKa3bIBaeT

o) YnyJyweHue yHKUUN CycTaBoB
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of CC-chemokine group, ROS — reactive oxygen species.

Puc. 1. CxemaTuuyHoe n3obpaxkeHne natoreHe3a BocrnanuTesibHOM peakLuun B XpALLe Npu octeoapTpo3e [16].
Fig. 1. Schematic representation of the pathogenesis of the inflammatory reaction in the cartilage in osteoarthritis [16].
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CCL2 (MCP-1) — monocyte chemoattractant protein 1/untokuH rpynnsl CC-xemokuHoB, ROS — reactive oxygen species/akTvBHbIe (hopMbl Kucnopoaa.
Note. IGF — insulin-like growth factor, LT— leukotrienes, COX — cyclooxygenase, PGE. — prostaglandin Ez, CCL2 (MCP-1) — monocyte chemoattractant protein 1/cytokine

MospexxaeHve

> 1 NPOTEONUTUYECKMX (RS
MaTpukca

thepmeHTOB

N3ameHeHnA
B MaTpukce

1 ROS
1 UMTOKMHOB,
XEMOKWHOB

hepmeHTOB

MTOJIOXKUTETbHOE BIMAHNE B PETYINPOBAHUN MIMMYHOBOCIIA-
JINTENbHON peakuun [16, 24].

Mno-1HO3uTON POCPaThl TAKIKE MOTYT OKA3bIBATH IPOTH-
BOBOCITIA/INTEIbHOE HECTBME NPYU 3a00/IeBaHNAX CYCTaBOB.
Tak, B 9KCIlepiMeHTaX Ha )XMBOTHBIX MOJI/IAX IIOKa3aHO, YTO
D-muo-uno3uron-1,2,6-rpudocdar obmagaer mpoTMBOBOCIIA-
JINTEIBHBIM JIeVICTBUEM KaK [PV OCTPOM, TAK M XPOHIIECKOM
aprpurax [25, 26]. IIpeAIon0X1uTe/N1bHO, IPOTUBOBOCIAIN-
Te/IbHOE JIeICTBIIE MIO-MHO3UTO/IA 0OYC/IOB/IEHO CHIDKEHIEM
koHueHTpauuu VJI-6 [27].

AMIHOKVCIIOTBI, BXOJASIIIE B COCTaB AJIQIIyTOIa, YIaCTBYIOT
B CHHTe3e O€/IKOB I UTPAIOT POJIb B BOCCTAHOBJICHN IIOBPEX-
JIeHHOI1 XPSIIIeBOI TKAHM, @ TAK)Ke IIOMOTAI0T GOPOTHCS € BOC-
TaJIEHNEM 32 CUeT COJlePIKaHMs M30JIeNIHA, TeiiiHa [28].

CoBoxynHOCTb 3 exToB KOMIIOHEHTOB Adryrona mpo-
IAEeMOHCTPUpPOBAaHa B Psijie UCCIefoBaHMIl in vitro. Tak, B uc-
cnegoBanny (JI. Onapuy u coast.) in vitro addexToB npemnapa-
Ta AJI(IyTON Ha HEKOTOPBIE BHEK/IETOYHbIE CUTHA/IbHBIE (hak-
TOPBI, KOTOPbIE yYaCTBYIOT B Bocmanenuu npu OA, II0KasaHo,
4TO mpemnapar AnQayTon HHIMOMpPyeT BHEKIETOYHOE BBICBO-
60xpenne VJI-6, 0cOGeHHO TIPK CTUMYILALNY K/IeTOK (Gop6o-
mupucraneraTrom 1 PHO-a, a Takxe VJI-8 u ypoBeHb BHEKIIe-
toynoro VEGF, koTopble npefoTBpaljaloT in 3aMeIsaioT
IIpOrpeccrpoBaHe BOCIAINTENIBHOTO Kackazia [29]. B npyroit
paboTe [0 M3Y4EHNUIO in Vitro XOHAPOBOCCTAHOBUTEIBHOI CIIO-
cobHocTu npemnapara Andiyron (JI. Onapuy n coasr., 2016)
[TOKA3aHO, YTO JAHHBIN [IperapaT CTUMynIupyer nponndepa-
LU0 K/IETOK U 06pa3oBaHIe BHEK/IETOYHOTO MaTPUKCA, MOAY-
nupyst BHeKkeToYHOe BhicBoOOXAeHue TGF-f3, koTopblit de-
pe3s SMAD-3aBucHMBIii IyTh MHAYLUPYET 9KCIPECCUIO arrpe-
KaHa B IMHMSX XOHJAPOTEHHBIX KIeToK [30].

Taxum o6pasom, AnryTor He TONBKO 06/IafjaeT MPOTUBO-
BOCIT/INTEIbHON aKTUBHOCTDBIO U IIPEIOTBpAIllaeT JAeTpafaliiio
Xpsillja, HO TaKXKe CIIOCOOCTBYET ero BOCCTAHOBJIEHUIO, UTO
Hanbosee akTyanbHO 1 9 PeKTUBHO Ha paHHMX cTapusax OA.

Jpyrumu npeumyliiecTBaMiu JAHHOTO Ipenapara sBAoTCa
BO3MO>KHOCTbD €r0 IapeHTEePATbHOTO (BHYTPUMBIIIEYHOTO VU

84

Puc. 2. 3¢ ekTbl KOMNOHEHTOB Npenaparta AndnyTon npu Bocna-
neHuum [21, 23].
Fig. 2. The effects of the Alflutop components on inflammation [21, 23].
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Mpumeyanue. TIMP-1 — TkaHeBo UHIrMBUTOP MeTannonpoTenHasbl-1; LIF — leuke-
mia inhibitory factor/| nwuddepeHumpokn; NF-kB — TpaHCKpUNUMOHHBbI
HaKTOP/KOHTPONb FrEHOB MMMYHHOrO 0TBeTa, anontosa; MMP — maTpuKCHble Me-
TanonpoTenHasbl — CEeMENCTBO BHEK/IETOUHbIX LIMHK3aBUCUMbIX dHAOMNENTUAAs,
Cnoco6HbIX paspyLluaTb BCE TUMbl 6E/IKOB BHEKNETOYHOro MaTpukca. Mrpatot ponb
B PEMOAENIMPOBaHNN TKaHeil, nponudepaumnm, Murpaummn 1 guddepeHumaumm
KNeTOoK, anonTose, a Tak>e 3a[1eCTBOBaHbI B aKTMBaLMN 1 JeaKTuBaLum Xemo-
KWUHOB U LIMTOKMHOB.

Note. TIMP-1 — tissue inhibitor of metalloproteinase 1; LIF — leukemia inhibitory fac-
tor/1 differentiation; NF-kB — transcriptional factor/control of immune response genes,
apoptosis; MMP — matrix metalloproteinases — family of extracellular zinc-dependant
endopeptidases able to destroy all types of extracellular matrix proteins. They play a
role in tissue remodeling, proliferation, cells migration and differentiation, apoptosis,
and take part in chemokines and cytokines activation and deactivation.

cKkum Zn

/
—_— 1 cvHTe3a
NpOTEOrNNKaHOB

BHYTPUCYCTaBHOTO) BBeJIeHNs, HeOO/IbIIas 10 CPABHEHUIO C
9HTEPAIbHBIM IIPUMEHEHNEM XOHAPOUTIHA Cyabdara in-
TEJILHOCTD Kypca Tepanuu 1 6e30MmacHOCTb.

Tax, oHTepa/IbHBIII IpMeM XOHAPOUTIHA Cy/Ibdara XapaKre-
pusyeTcs HU3KOI 6MOLOCTYNHOCTBIO (0K01I0 13%). OTyacTu
3TO MOXXET OBbITb OODBACHEHO yTWIM3alMell XOHJPOUTUHA
cynbara mop geitcTBueM MUKpobuoTsl. Hampumep, B ncce-
mosanuu D. Ndeh u coaBT. mpogieMOHCTpUpPOBaHO, 4TO HaKTe-
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pust Bacteroides thetaiotaomicron — pefcTaBUTENb YeI0BeYe-
CKOJl MMKPOOMOTBI — MOXET aKTUBHO MeTabonm3upoBaTh
I'AT, xoHapoutuHa cynbdar, AepMaTaHcyn1bdar u ruaaypoHo-
BYIO KUC/IOTY 1O AetictBueM depmenta BtCDH, oTHOCAIErO-
Cs1 K CeMeiICTBY TmonucaxapugHbix mnas PL29 [31]. Andnyron
IIPY ero BHYTPUCYCTaBHOM BBEJJeHUU B IIOJTHOM 00beMe OKa-
3BIBAETCS B MECTe, Ifie Hanbojee HeOOXOVM, OKas3bIBaeT CBOI
TepaneBTH4ecknit 9pdeKT 1 He MoABEpraeTcss MeTaboaU3My
CO CTOPOHBI MUKPOOMOTSHI [12].

JmuTenbHOCTD Kypca nedeHns AndiryTonom cocrasser 20
pHeit (mo 1 M1 B JeHb, BHYTPMMBILIEYHO, B TedeHUe
20 #HelT ¢ BOSMOXXHOCTBIO IIOBTOPEHNS Kypca depes 6 Mec).

Insa Andyromna, COracHO MHCTPYKIUNH 110 MEAUILITHCKOMY
IIPYMEHEHNIO, He BBIABIICHO MeX/IEKapCTBEHHBIX B3aNMOJieil-
CTBUI, @ 3HAYNT, PUCK PA3BUTHA HeXKeNaTeTbHBIX peaKInil Ha
(boHe fTaHHOTO TIpernapara HeBBICOK [12].

Bce ckasaHHOe 0COOEHHO aKTyaIbHO /I MAL[MEHTOB MTOXK-
JIOTO BO3PAcCTa, Y KOTOPBIX moMyuMo OA eCTb CMHAPOM Masb-
abcopbumMy MM HECKOTbKO CONMYTCTBYIOIIMX 3a60/IeBaHMI,
TPeOYIOIINX OJHOBPEMEHHOTO IpueMa HecKombKux JITT.

Koneyno, napenrepanbHoe Beefienne JIII Moxxer uMeTh pAf,
0cOOeHHOCTel!, HAalpUMep, CIelNaTbHO 000PyHOBaHHOE ITOMe-
IjeHNe 11 KBaTupUIPOBaHHBI MEAUIMHCKIIL IePCOHAT, 00-
Y4EHHBIIl BBIIOMHATb BHYTPIUCYCTaBHbIe MHDBEKLNHU C 00s13a-
Te/IbHBIM COOTIOfieHIIeM TIPaBIJT ACEIITUKY U AHTUCEIITUKI /IS
IIpefoTBpalleHNA NHPEKIMOHHBIX OCTIOKHEeHMIT. BmMecTe ¢ TeM
BHYTPMMBIIIEYHOE IIPYIMeHeH e TpenapaTa AQIyTom 1CIomb-
3yeTcsi B PyTMHHOI aMOY/TaTOPHOI 11 CTAIMIOHAPHOI IIPAKTIKE.
CTONT OTMETUTD, YTO B HEJABHO 3aBEPILICHHOM MHOTOLIEHTPO-
BOM PaH/IOMU3VMPOBAaHHOM MCCIe[OBaHNY 9PPEKTUBHOCTI U
6esomacHocTy mpenapara Andiyron Oblia oKa3aHa paBHas
a¢dexTnBHOCTD crIocoba HazHaveHws 1o 2 M1 Ne10 depes fieHb
10 CPaBHEHNIO C peXXMMOM HasHadeHy:A Ne20 11o 1 ML, exxeiHeB-
HO, BHyTpuMbIlIeuHo. Tak, HasHa4YeHMe Iperapara yepes JieHb
MOJKeT OBITb 60JIee yIOOHBIM /Il HEKOTOPDIX I'PYIIII TALeH-
TOB, TaK KaK HOBBILIAET IPUBEP>KEHHOCTDb K TePAINU U TAKUM
o6pasoM appekTUBHOCTD Tepanun [32]. BoaMoxHO codeTaHme
BHYTPUMBIIIEYHOTO VI BHYTPUCYCTABHOTO BBEIGHNIT TIpeIapara.

Taxkum 06pazoM, HpUMeHeHIe KOMIITIEKCHOTO IIpenapara
Andnyron coco6cTByeT He TONBKO 00/Ier4eHNio 601eBOro
CUHZPOMA U YIy4IIEHUIO COCTOSHNSA XPAIIa, Ipu O0JIAX B Cy-
CTaBax I CIVHE Ha HAYaJIbHbIX ¥ paHHUX cTaguax OA, HO Tak-
JKe OKa3bIBaeT MOI0OXNUTeNbHOE JIefICTBIE Ha IIPOIIeCChl BOC-
Ta7ieHy s, B TOM YJCIle aCCOIMMPOBAHHBIE C BO3PACTHBIMU U3-
MeHeHusaMM B opranusMme (inflammaging), 3a cuer Bosgeit-
CTBIUA Ha BOBJICYCHHbBIE CUTHAJIbHBIE ITyTHU. [laHHBII IIpemapaT
TaK)Ke OIIOCPeJOBAHHO MOXKET CII0OCOOCTBOBATD PO MIaKT-
Ke HEKOTOPBIX repuaTpuuecKux npobiem (3aopsl, COLMab-
Hasl M3OJIALMS, JeIPecChs U Ap.), @ HOTOMY SAB/IAETCA APKUM
IIpefiCTaBUTe/IeM aHTMBO3PACTHBIX IperapaTos (anti-age me-
dicine).

KoHmuKT MHTEepecoB. ABTOPBI 3asIB/IAIOT 00 OTCYTCTBUM
KOH(QIMKTA HTEPECOB.
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