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AHHOTaumA

Buronorunyeckoe ctapeHne — NpPoLEecc N3MEHEHUA >XMBbIX CUCTEM BO BPEMEHU, BbI3bIBAIOLLMIA HAPYLLEHUA B UX CTPYKTYpPE U OyHKLMW, KOTOpbIE NMPUBOAAT K
YMEHbLUIEHWNIO Pe3epBHbIX BO3MOXHOCTEe 60MbLUINHCTBA CUCTEM OpraHM3mMa YesioBeka 1 ConpoBOoXAalnTcA (POpMUPOBaHMEM CLENIEHHbIX C HUM 6onesHew, a
TaKXe yBenm4eHnem cMepTHoOCTU. Hanbonee cCoCTOATENbHOM B HACTOALLMI MOMEHT MPUHATA TEOPUA Tak HasbiBaeMoro nHpnamanmxutra (inflammaging ot
aHrn. inflammation — BocnaneHwe n aging — cTapeHve), corfnacHo KOTOpOi BO BPeMA CTapeHnA pasB1BaETCA XPOHUYECKOe acenTuyeckoe cnaboBbipaxeH-
HOe BOCMnasieHne, KOTOpoe NIEXUT B OCHOBE NaToreHe3a Bo3pacT-acCoLMMPOBaHHbIX CUHAPOMOB U 3a60neBaHuiA, B TOM Y1Cne 0CTeoapTpuTa — OAHOro 3
Havnbonee pacnpoCTPaHEHHbIX U aKTyanbHbIX 3a60NeBaHnin cpean NoXuIbiX NauneHToB. JlekapcTBeHHble Npenaparthbl, KOTopble CNnocobCTBYIOT 3ameasie-
HUWIO NMPOrpeccupoBaHnA MHNIAMIRAKMHIA U MPUMEHAIOTCA B AOMONHEHME K HedhapMaKonornyeckum metoaam npounakTnkm AaHHOro COCTOAHNA, OTHO-
CATCA K rpynne Tak HasblBaeMblX aHTMBO3PACTHbIX, UK anti-age-npenapaTtos (anti-age medicine), Tak Kak cCnoco6CTBYIOT YMEHbLLEHWIO BbIpaXXeHHOCTUN BO3-
pacT-accoLMmMpoBaHHbIX NPo6iem 1 CUHAPOMOB, a TakXe NMoAAeP KaHMIO/YNYYLLEHMIO PYHKLMOHANBHOMO cTaTyca naumMeHTa ¢ CoxpaHeHMemM MakcumMabHO
BO3MO>XHOW €ro He3aBUCMMOCTW OT MOMOLLIY MOCTOPOHHUX L, OOHMM 13 TaknX JIeKapCTBEHHbIX NpenapaTos ABnAeTCA AndnyTon, coaep atumnin KombuHa-
LIMI0 KOMMOHEHTOB, OKa3blBaloLWMX NPOTUBOBOCMNANNTENIbHOE AEACTBME KakK Ha NaTonormyeckme npoLecchbl 0OCTe0apTpuTa, Tak U MHIaMInaxXmHra.
B naHHow ctaTbe npeacTasieH 0630p NaTOreHeTMHECKNX MEXaHN3MOB, XapaKTepHbIX AJ1A BOCNAINTENbHON peakLuymn Npy CTapeHun 1 ocTeoapTpuTe, a Tak-
>Xe TOYKM NPUNoXeHMA 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 — NMPOLEeCcC N3MEHEHN KMBBIX

CUCTEeM BO BPEMEHM, BBI3BIBAIOIIMIT HAPyLUIEHMHA B MUX

CTPYKType 1 (PyHKIUM, KOTOPBIE IPUBOJAT K YMEHbIICHIIO

pe3epBHBIX BO3MOXHOCTelT OOJIBIIMHCTBA CUCTEM OpTaHM3Ma

Je/I0BeKa 1 COMPOBOXKAAIOTCA POPMIUPOBAHMEM CLIET/IEHHBIX

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

B HacTOAmMIT MOMEHT CYILIeCTBYeT HECKO/IbKO TEOPUII CTa-
peHnsa:

e TEHHO-PETYIATOPHAA — NIPEMIIIOIOKEHME O CBA3Y IIpoLecca
cTapeHus ¢ otgenbHbiMu yyactkamu JHK, coxpamaromymn-
csl TIpY CTapeHN;

* HEIPO3HIOKPUHHAA — TMIIOTE3a O TOM, 4TO IIPOIlecC BO3-
PACTHBIX M3MEHEHMII IIPOUCXOAUT U3-3a TpaHchopManmun
HEepPBHOJ ¥ 9HOKPUHHO (QYHKLMII M U3MEHEHMII B TOMe-
ocTase. B cooTBeTCcTBUM C JaHHOI Teopuell BO3pacTHbIE 13-
MEHEHM, BIUAIIINE HAa HEIPOHDI ¥ TOPMOHBI, OTBEYAIOT 32
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PerymMpoBKy TaKMX 3BOJIOLIMOHHO 3HAUYMMBIX (QYHKIINIL, KaK
PasMHOXeHHe, POCT M Pa3BUTHE, HO TAKXe CIIOCOOHBI OKa-
3bIBaTh B/IMsIHME HA YPOBEHb a[AlITALIMN K CTPeccy. BakHbIM
KOMIIOHEHTOM 9TOJ1 TEOPUH SB/ISETCS TUIIOTe3a O TUIIOTA/Ia-
MO-runo¢pu3apHO-HAAIOYeYHNKOBOI CHCTEMe KaK OCHOB-
HOM pery/IsATOpe BHYTPEHHEro roMeocrasa. B moxmnom Bos-
pacTe pe3Ko yBeIMIMBAETCS CEKPELVISi TUITOTATIAMUIeCKIX
TOpPMOHOB (/IOepMHOB) U psiia TOPMOHOB runodusa (roua-
[OTPOIIMHOB, coMaToTponuHa). OHAKO Haps/y CO CTUMY/LS-
L¥el OfHMX CTPYKTYP ApPYTHe IIPU CTApeHNN CHIDKAIOT CBOIO
aKTMBHOCTH (COKpallleHNe KONMMIeCTBA KaTeXOTaMIHOBBIX
peLienTopoB B nepudepndecknx TKaHAX, CHIDKeHMe Oe/IKOB
TEIUIOBOTO 110K, KO/IMYeCcTBa TOPMOHOB POCTa, TECTOCTEPO-
Ha, 3CTPOTEHOB 1 [Ip.), YTO B UTOTe IIPUBOAUT K HAPYLICHUIO
perynauyuy yHKI[UM OPTaHOB U CUCTEM, a TaKXKe 0OMeHa Be-
IeCTB;
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®dakTopbl, BOBJIEYEHHbIE B NpoLecc UH(aMIWaKMHIa, U UX CUrHasbHble NyTH [3-9]
Factors involved in the process of inflamaging, and their signaling pathways [3-9]

AdpdexT

AnonToa, nponvdepaumn KNeTok, ateporeHes, BOCNasneHve, yCuneHue aKenpec-
CVV MPOBOCMNAIMTESbHBIX LUTOKUHOB, CTapeHne

®dakTop CurHanbHble NyTn

CTpecc RAS

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

NF-kB, Notch, TGF-B, sirtuin
HOB, noBpexaeHne JHK, akTnBauma NepekncHOro OKUCNeHa nunnaos

CBob6oaHble pagvkanbl

MukpobuoTa Cekpeuna TNF u npoBocnanuTenbHbIX LUTOKNMHOB TLR, NLR, cGAS, AHR
BblaeneHvie npoBocnanmTenbHbIX XXMPHbBIX KMCNOT, MPUKPENIEHNE NIMMNONpoTeu-
MutaHne HOB OY€Hb HMU3KOWN MNNIOTHOCTU K 3HAOTENMasnbHbIM KNeTkam 1 nerkoumTam, yse- TLR, NLR, cGAS, AHR

n4yeHne UMTOKNHOB U OKCUOATUBHOIO CTpecca, CTUMYNALUA aKcnpeccnun VCAM1

OTnoxeHve B KNeTkax, KOTopble He MOryT NponMdepupoBaTh (Hanpumep,
HelpoHax) NPOAYKTOB MeTabonmama (f-amunong, nMnodycumH, KOMMIeKChbl
Tay-npoTenHa n Aap.), 4To NPUBOAMNT K rmbenu KneTku, akTuBauma npoLeccos
BOCnaneHus

HakonneHve 6annacTHbIX MONeKyn TLR, NLR, RAGE

Mpumeyanne. RAS — cemelicTBO GEMKOB, 9KCMPECCUPYEMbIX BO BCEX KNETOYHbIX JIMHUAX XKMBOTHBIX, KOTOPbIE KOHTPOSIMPYIOT aKTUBHOCTb BHYTPUKIIETOYHBIX CUrHasbHBIX NyTeN (Ha-
npumep, PIBK/AKT/mTOR, MAP-kuHasbl 1 ap.); Notch — curHanbHaa cuctema, yqacTsyiolas B npoueccax akenpeccum reHos; NF-kB — AflepHbIii hakTop kB — NpoTenHoBbI KOM-
nnekc, perynupytowmin Tpasckpunumio AHK, CUHTE3 LMTOKMHOB U BbIXMBAEMOCTb KeTok; TGF-f — TpaHcthopMupyoLwmii pocToBoit dhakTop f — 6enok (NpeacTaBuTeNb LIMTOKUHOB),
KOTOPbIA KOHTPONMPYET NponndepaLmio, KNeTouHyo AvdhepeHUMPOBKY; sirtuin — perynaTop Monyallei nHchopmaumm — knace 6ekoB, BAUAKOLWMX HA MPOLLECChl TPaHCKPUMLMK re-
HOB, YCTONYMBOCTY OPraHn3mMa K CTpeccy, perynauum LmMpkKaaHbIX pUTMOB, MUTOXOHAPWabHOro 6uoreHesa, penapauvn [HK; AHR — peLienTop apomMaTUyeckux yrnesoaopoos — 6e-
JIOK — TPaHCKPUMLUMOHHbIN hakTop, OCYLLECTBNAIOWMIA perynaLmio 61oNormiecknx peakumii NIOCKMX apoMaTUHECKMX CUCTEM (apoMaTUYecKnX yrneBofopoaoB), Hanpumep peryna-
LMIO aKTUBHOCTU (hepMeHTOB LToxpoma P450; cGAS — umknnyeckaa MM®-AM®-crHTasa — LmMTo30MbHbIA [IHK ceHcop, akTuBMpyloLwmiA OTBET UHTepdepoHa 1-ro Tuna, ABnAeTcA
yacTbio CGAS-STING JHK-4yBCTBMTENBHOMO NYTU (HYacTb BPOXKAEHHOW MMMYHHOI cucTeMbl 06Hapy><eHna umnTosonbHol [HK); NLR — Nod-nogo6Hbiii pelientop — Knacc umronnas-
MaTUYeCKMX KNEeTOYHbIX PeLienTopoB, OTHOCALLMXCA K Tak Ha3blBaeMbIM NaTTepHpacno3aHatowmm peuentopam, unm PRR (aHrn. pattern-recognition receptors). Nod-nogo6Hble peuen-
Topbl BMecTe ¢ Toll-nroaobHbIMM peLienTopamu UrpatoT BaXKHYIO POJb BO BPOXKAEHHOM UMMYHWUTETE, PerynAuvmn anonTtosa n socnanutensHoi peakumn; TLR — Toll-nopgo6Hbi peuen-
TOP — KJ1acC K/IETOYHbIX PELIENTOPOB, KOTOPbIE PACMO3HAIOT KOHCEPBATUBHBIE CTPYKTYPbl MUKPOOPraHU3MOB U aKTUBMPYIOT KJIETOYHBIN MMMYHHbI 0TBeT, BMecTe ¢ Nod-nofo6HbIMu
peLenTopamm UrpatoT BaXXHYIO Posib BO BPOXAEHHOM UMMYHUTETE, PerynaumMm anonTto3a 1 socnanmTensHon peakumm; TNF-a — chakTop Hekpo3a onyxonm o. — BHEKIEeTO4HbIA 6enoK,
MHOrOMYHKLVIOHAbHbIA NPOBOCMANINTENbHBINA LIMTOKWH, CUHTE3VPYIOWMIACA B OCHOBHOM MOHOLMTaMn 1 Makpodaramn. BnvaeT Ha nunupHbin MeTabonmam, Koarynaumio, yCTonum-
BOCTb K MHCYNWHY, PyHKUMOHMPOBaHWNE 3HA0TENNA, cTuMynupyeT npoaykumio UI-1, U1-6, UI-8, nHTepchepoHa-y, akTMBMPYET NENKOLUMTLI, AAEPHBIN TPAHCKPUMLMOHHbLIN hakTop
NF-kB; VCAM1 — BackynsapHana Monekyna KneTo4Hoi aareaum 1 — 6enok, BXOAALMIA B CYNepcemMeiicTBO MMMYHOTIO0YIMHOB, y4acTBYET B afAre3vu NeikoumMToB U 3HOOTENMANbHBIX
KNeToK, nepepaye curHanos; RAGE — peLienTop KOHeYHbIX NPOAYKTOB MNKMPOBaHUA 6eM1KoB, onocpeayeT MHorve husnonornieckme PyHKLUM, Takme Kak pocT HePOHOB, BbIXXU-
BaHWe 1 pereHepauua, UrpaeT BaXkHYIO POsib B BOCMANIMTESNbHbIX peakUMAX, HAYLMPYA NPOAYKLMIO NPOBOCMANMNTENbHbIX LIMTOKUMHOB M XEMOKWHOB, COCOGCTBYET 3fIMMMHALMK anon-
TOTUYECKUX KNETOK, ABMAETCA MNaBHbLIM MEANaTOPOM BPOXAEHHOrO 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-f — 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.

 UMMYHHAsI TeOpUs CTaPEHVSI — IPEAIIOIOXKEHNE O TOM, YTO
cTapeHe KOCBEHHO KOHTPOIMPYETCs CEThI0 KIETOYHBIX 1
MOJIEKY/IIPHBIX MIMMYHHBIX MEXaHI3MOB;

* TeJIOMEpHasi — CTapeHMe OpraHu3Ma Kak CIeficTBIe YKOpoye-
HUS TeJIOMeP XPOMOCOM 1 fp. [2].

Hanbosee cocTosiTeIpHOI B HACTOSALINIT MOMEHT IIPUHSATA
Teopus Tak HasbiBaeMoro Hmamaimxunra (inflammaging
ot anr. inflammation - Bocnianenne u aging — crapeHue), co-
[JIaCHO KOTOPOII BO BpeMsl CTapeHMsI Pa3BMBAETCS XPOHIYe-
CKOe acelTndeckoe c1aboBbIpaKeHHOe BOCHa/IeHe, KOTOPOe
JIKUT B OCHOBE [IaTOTeHe3a BO3PACT-aCCOLMMPOBAHHBIX CHH-
ApPOMOB (HaIpuMep, CHHAPOMA CTAPYeCKOIl acTeHun) u 3a60-
neBaHuit (ocreoaprpura — OA, majieHuit, 0CTEONOpo3a, pac-
CTpPOVICTB PaBHOBECHsI, apTEPUATIBHOI TUIIEPTEH3NN, Hellpofie-
reHepaTMBHBIX 3a00/IEBaHNIT, B TOM 4ncie 60/1e3HN ANbIireii-
Mepa, ITapkuHCOHa, HapyueHuil QYHKIMM OPIraHOB MaIOro
Tasa, CCHCOPHBIX feduuutos u up.) [3]. [IpuunHoO BO3HUK-
HOBEHSI BOCIIA/IEHNS SIB/ISIOTCSI 9K30T€HHbIE 1 9HZOTEHHbIE
(bakTopsI, TaKye KaK XPOHMYECKUIT CTPECC, TOBPEX/eHIE Kile-
TOYHBIX CTPYKTYp 1 Mosekyn (B Tom uncie JTHK) cBobomHbI-
MI pafiiKaJlaMI, AesATeNbHOCTD TATOT€HHBIX MUKPOOPraHN3-
MOB, HaKOIUIeHNe KJIETKaMI B IIPOLIeCcCe KU3HENesATeTbHOCTH
Hebpyca u 6a/TaCTHBIX MOJIEKYII, @ TAK)Ke XapaKTep MUTaHuUs I
aKTMBHOCTb MUKPOOMOTEI KMIIEYHNKA [3, 4].

JaHHble GaKTOPBI Peanu3yoT CBOM HeraTUBHbIE 3PP eKThI
3a CYeT aKTMBALUM Psfja CUTHATIBHBIX ITyTelt (CM. Tabmuity).
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AKTUBaUMs CUTHAJIbHBIX MyTell IPUBOANT K ITOBBILIEHNIO B
KPOBM IPOBOCIIAMNTETbHBIX LIUTOKIHOB, HAIIpUMep, NHTep-
neiikuna WJI-6, VJI-8, TNF-a u gpyrux, KoTopble paccMaTpu-
BAIOTCSI PSIJOM aBTOPOB KaK IMOTEHI{Ma/IbHbIe MAapPKePbI BbIpa-
YKEeHHOCTH TIpoljecca MH(pIaMaipKkuHra [4].

ITokasaHo, 4TO (husMYecKass aKTMBHOCTb, KOTHUTUBHBII Tpe-
HUHT, TIPaBWIbHOE 1 Pa3HOOOpasHOe MUTaHMe 3aMeyII0T NHIa-
MSIIKMHT U MOTYT CIIOCOOCTBOBATD IIPO(IIIAKTIKE WIN YITyHILIe-
HMIO COCTOSIHMSA MALMEHTOB IIOXIIOTO U CTAPYeCKOro BO3pacTa ¢
CUHIPOMOM CTapyecKoil aCTeHNN U JPYTYMM repraTpUIeCKUMU
npobrieMamy, aCCOLMMPOBAHHBIMY C JAHHBIM TporieccoM [10, 11].
OpHako B psifie cy4aeB HeapMaKOIOTMYeCKIX MEAMIIVHCKIX
MHTEePBEHLNIT HeTOCTATOYHO, ¥ HEOOXOIVIMO JOIOTHUTEIbHOE Ha-
3Ha4YeHMe JIeKapCTBeHHbIX npenaparos (JIIT) — Tak Ha3bIBaeMBIX
aHTMBO3PACTHBIX, WM anti-age-npemnaparos (anti-age medicine),
KOTOpbIe COCOOCTBYIOT IOAfiePKaHMI0/ YTy qIeHNIo QyHKIO-
Ha/IbHOTO cTaTyca (Pp13n4ecKkoro 1 KOTHUTMBHOTO) MALlMEeHTa C
COXpaHeHNeM MaKCYMalIbHO BO3MOYKHOM €r0 He3aBYCUMOCTH OT
MOMOLIY IOCTOPOHHYIX JIVLI,

OpuuMm n3 takux JIII ABnsAeTcas MHDEKIMOHHBIN XOHAPO-
IpoTeKTOp A(IyTomn — OMOAKTUBHBIN KOHI[EHTPAT 13 4 BU-
TOB MEJIKOJI MOPCKOI PBIObI ¢ KOMITIEKCHBIM COCTaBOM: IJIM-
KO3aMUHOITIMKaHbl (MYKOIONMCAXapUabl) — XOHAPOUTYH-
cynbGartel, KepaTaHCyIbdaT, fepMaTaHCYIb}AT, ITTIOKYPOHO-
BasA KNUCIOTA, 14 aMMHOKUCIOT (aaHMH, BaJIuH, JIEMLIUH, U30-
JIeIIIVH, TIPOJINH, CEPVH, TPEOHMNH, acllaparMHoBas KUCIOTa,
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METUOHVH, TUAPOKCUIIPOJINH, [TIOTaMMU-
HOBas KUCIIOTA, PeHMTaTaHUH, TU3NH,
TUPO3UH), TInuiepodochonnIugHbie
coenyHeHns (Muo-uHo3uTon docdar),
MenTHUAbl, MUKpo3ieMeHTh: Na, K, Ca,
Mg, Cu, Fe, Mn, Zn [12].

JlaHHbBIN NpenapaT MOKa3aH /A Npu-
MeHeHMs y MAalJMeHTOB C IEePBUYHBIM U
BTOprYHbIM OA pasnnyHOI /T0Kanu3a-
LM, @ TAKXKe OCTEOXOHAPO3OM U CHOHJM-
nesoM. It 3a60/1eBaHNSA ABIAIOTCA Ofi-
HMMI 13 Haubosiee 4acTo HabIIofaeMbIX
B ITOXIJIOM U CTap4YecKoM Bospacre. Tax,
oxo070 10% my>xunn u 18% >KEHIIUH B
TIOMY/IALIMN JINIL cTapiue 60 JIeT CTpafaoT
OA [13-15]. BaxHO, 4TO 1TaHHOE 3a007TE-
BaHIUe CIIOCOOHO He TO/TbKO 3HAYNTETBHO
CHU3UTDb Ka4eCTBO KU3HM, HO TaKoKe I0-
B/IeYb 3a c000JI IPOrpeccpoBaHe CUH-
APpOMa CTapYECKON aCTEHUM U JPYTUX Te-
pMATpUYeCKVX IIPOo6IIeM, TaK KaK CyCTaB-
Has 60/Ib IPUBOAUT K CHIDKEHMIO [IBUTA-
TeJIbHON aKTUBHOCTY HO>KIJIOTO Ye/ioBe-
Ka, YTO, B CBOIO OYepefib, MOXKeT IPOBO-
L[POBATb WIN YCYTYOIATb TedeHMe 3a1o-
POB, IPUBOAUTb K COLMANBHON M30IIA-
LN, BeTIPeccun, MaJIbHYTPULIUM U 3aB1-
CYMOCTH TIOXKWJIOTO YeTI0BeKa OT II0CTO-
poHnHelt oMoy, TakuM o6pasom, Hau-
Yie y IaljieHTa BhIpaKeHHOTO IIpoliecca
nH(pIaMINIKIHTa MOXeT IIOBbILIATH
PUCKM PasBUTMA [APYIMX IIaTOJIOTHI
BCJIEfICTBIE OOIIVX ITATOTeHETHYECKUX U
OUOXMMIYECKMX MEXaHI3MOB.

B ocHose maTorenesa OA meXmnT BocIIa-
JIeHMe XPsILLeBOli TKaHu cycrasa (puc. 1),
BBI3BaHHOE, KaK IPaBUJIO, YPe3MEPHBIMU
MeXaHM4YeCKVMM Harpy3KaMu. DTO Ipu-
BOJMT K IOBPEX/EHNIO XPsAIIA U IIPIMO
VIV OLIOCPENIOBAaHHO (4epe3 CUTHAIIBI OT
MOBPEXIEHHOTO MEXKJIETOYHOTO MaT-
PUKca XpsAlla) aKTUBUPYET CUTHATIbHbIE
nytu (TLR, NLRP, RAGE), npuBopsmie
K YBEJIMYEHNUIO IPOAYKIMU LUTOKIHOB
(MJ1-6, NJI-8, NJI-17, NJI-18, 11OT-2),
xemokuHoB (Growth-related oncogene a,
CBAI3aHHBIII C POCTOM OHKOTeH o, chemo-
kine ligand 2 - CCL2), o6pasoBanuio ax-
TUBHBIX (POPM KUCIOPOJ, AETIONNMEPHU-
3aIUM TUATyPOHOBON KMCTIOTHI U 3aIyc-
Ky IepEeKMCHOTO OKUCIEHMs JUINOB
[17-20].

B HOpMe 3amyck Kackaja KaTabomnde-
CKUX peaKIIMil HallpaBJieH Ha paspylie-
Hile TIOBPEXIEHHbIX TKaHEeN ¢ Hmocie-
AYOIIMM BbICBOOOXAEeHMEM (aKTOPOB
poCTa, KOTOpbIe aKTUBUPYIOT IIPOL[ECChI
penapauyy. OZHAKO XOH/IPOLUTHI T10-
JKIJIOTO Ye/I0BeKa MMEIOT HeJl0CTaToY-
HYI0 peaklMio Ha CTUMY/IALMIO PaKTo-
paMu pocTa, 1 3TO IPUBOAUT K IPOJOII-
XalleMycsad pa3pylIeHUI0 MaTpuKca
Xpsillja u3-3a HecOa/aHCUPOBAHHOI Ka-
TabO/IMYeCKOIL ¥ aHAOOINIECKOI aKTUB-
HocTH [16].

OueBMIHO, YTO BOCIIa/IeHNe B XpAllle-
BOJT TKaHM, Habmogaemoe ipu OA, nme-
€T MHOTO O0ILeTO C BOCIIAJIeHNEM, JIeXKa-
XM B OCHOBe MH(IAMAIKIHIA, YTO,
IO BCelt BUMIMOCTH, ABJIAETCS OTHOI 13

IPUYNH, 10 KOTOPBIM JaHHAs [aTOJO-
TUA CTOJIb YaCTO HAOIIOfaeTCs Y UL o~
JKVJIOTO U CTap4yecKoro Bospacra. boree
TOTO, XpPOHIYECKOe C1aboe BOCIaieHe
cycTaBa SIBJISAETCS MpefLIeCTBeHHUKOM
CTPYKTYpHOII Aerpaganuu [20], 4To Tak-
JKe OYeHb HAIlOMIHAET pasBUTHE U 110~
CTeleHHOe IPOrPecCUPOBaHNE CTAPOCTH
U CUHJPOMa CTapYeCKOl aCTEHUIL.
XongpontuHa cynbgart, a Takxe Jiep-
MaTaHCynb(at 1 KepataHcynbdar, BXO-
psime B coctaB AngIyTona, OTHOCITCS
K TpYIIIe COeAVHEHMIT TaK Ha3bIBaeMbIX
CynbGaTVPOBAHHBIX ITIMKO3aMUHOTIINU-
kaHoB (I'AT). B maTpukce xpsima oHM
COEMIMHEHBI C OETTKOM U BXOJAT B COCTAB
nporeornmukaHoB. CyMMapHOe Konmude-
crBo I'AT" ¢ BospacToM cHIKaercs. YBe-
NMMYeHMEe KONMYECTBa XOHAPOUTMHA
cynbgara B obmacTy cycraBa Croco6-
CTBYeT IMOBBIIIEHNIO CUHTe3a MPOTEO-
[JINKAHOB M KOJUIaT€Ha, CHVDKAET I10-

Bpexxpanoiee geitctue NO u ROS [21]
(puc. 2). Xougponrtuna cynbdar obma-
JaeT TakXe IPOTMBOBOCIANTNTEIbHBIM
HeVICTBUEM 3a CYET VHTUOMPOBAHMS aK-
TUBHOCTY (AKTOPOB TPAHCKPUIILIUU
NF-kB 1 cHMm>KeHUsT CMHTe3a IUTOKM-
HOB [22].

CrefyeT HOZYEPKHYTH, YTO MOIOXKIU-
TenbHble 3¢ GekTsl AndiryTomna mpu Boc-
HajeHNy U MHGIaMIIKIHTe 00YCIoB-
JIEHBl He TOJIBKO HA/IN4YMEM B COCTaBe
T'AT, HO U COBOKYITHOCTBIO 3((PeKTOB
APYrUX KOMIIOHEeHTOB. Tak, Hampumep,
LVHK y4acTBYeT B Pery/IALNM SKCIIpec-
CUM METa/UIONPOTENHA3 M CIIOCOOeH
B3auMofieiicTBoBaTh ¢ MJI-6 (6enok ocT-
poit ¢aspl BocIaneHusi, BICBOOOXKAae-
mblit ipu OA, KOTOpHII TeHepupyer
CUTHA/IBHBII KACKaJ, M B KOHEYHOM UTO-
re MPUBOJUT K PaspyLIEHUIO TKAHU CY-
craBa) 1 PHO-a (axtuBatop NF-kB n
UHYKTOp aIoITo3a), YTO OKa3bIBaeT
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Puc. 1. CxemaTu4HoOe U306pa>keHne naToreHesa BocNaauTeNbHONW peakLun B XpALLEe Npu ocTeoapTpose [16].
Fig. 1. Schematic representation of the pathogenesis of the inflammatory reaction in the cartilage in osteoarthritis [16].
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MTOJIOXKUTETbHOE BIMAHNE B PETYINPOBAHUU MMMYHOBOCIIA-
JINTeNbHON peakuuu [16, 24].

Mno-nHO3UTON POoCcPaThl TAK)KE MOTYT OKA3bIBATH IPOTH-
BOBOCIIA/INTETIbHOE HEICTBME NPYU 3a00/IeBaHNUAX CYCTaBOB.
Tak, B 9KCIlepiIMeHTaxX Ha )XMBOTHBIX MOJIe/AX IOKa3aHo, YTO
D-muo-unosuron-1,2,6-rpudocdar obnagaer mpoTMBOBOCIA-
JINTETIBHBIM JIEVICTBUEM KaK [PV OCTPOM, TAK M XPOHUIECKOM
aprpurax [25, 26]. IIpeAIon0XuTe/N1bHO, IPOTUBOBOCHIAIN-
Te/IbHOE [IelICTBIIE MIO-MHO3UTO/A 0OYC/IOB/IEHO CHIDKEHIEM
koHLeHTpaunu VJI-6 [27].

AMIHOKVICIOTBI, BXOJASILIVE B COCTaB AJIQIIyTOIIa, YIaCTBYIOT
B CUHTe3e O€/IKOB I UTPAIOT POJIb B BOCCTAHOBJIEHNM IIOBPEX-
JeHHOIT XPSIIIeBOI TKaHM, @ TAK)Ke IIOMOTA0T 6OPOTHCS C BOC-
ITaJIeHNEM 32 CUeT COflePIKaHMsI M30TIeMIHA, TeiiiyHa [28].

CoBoxynHOCTDb 3¢ pekTOB KOMIIOHEHTOB AdryTona mpo-
HEeMOHCTPUpPOBaHa B psfie UCCIefoBaHMIl in vitro. Tak, B uc-
cneposanuu (JI. Onmapuy u coaBT.) in vitro addekToB mpemapa-
Ta AJI(IyTON Ha HEKOTOPBIE BHEK/IETOYHBIE CUTHA/IbHBIE (ak-
TOPBI, KOTOPbIE yYaCTBYIOT B Bocmanenuu npu OA, IOKasaHo,
4TO mpenapar AnQayTon HHIMOMpPyeT BHEKIETOYHOE BBICBO-
60xpenne VJI-6, 0cOGeHHO IIPY CTUMYILALNY K/IETOK (Gop6o-
mupucraneraTroM 1 PHO-a, a Takxe VMJI-8 u ypoBeHb BHEKIIe-
touHoro VEGF, xoTopble npefoTBpaljaloT uim 3aMeIsaioT
IIpOrpeccrpoBaHe BOCIATNTENBHOTO Kackazia [29]. B apyroit
paboTe 110 M3YYEHUIO in Vitro XOHAPOBOCCTAaHOBUTENBHON CIIO-
cobHocTu npemnapara Anduayron (JI. Onapuy u coaBr., 2016)
[TOKA3aHO, YTO JAHHBII [IperapaT CTUMyInpyer nponndepa-
LU0 KJIETOK U 06pa3oBaHIe BHEK/IETOYHOTO MaTPUKCA, MOAY-
nupyst BHeKIeToYHOe BhicBobOXeHMe TGF-3, koTOpblit de-
pe3s SMAD-3aBucHMBIii IyTh MHAYLMPYET SKCIPECCUIO arTpe-
KaHa B IMHMSAX XOHAPOTEHHBIX KIeToK [30].

Takum o6pasom, AndiryTon He TONbKO 06/1a/jaeT IPOTUBO-
BOCIT/INTEIBHON aKTUBHOCTDIO U IIPENOTBpAIlaeT AeTpafalinio
Xpslla, HO TaKXKe CIIOCOOCTBYET ero BOCCTAHOBJIEHUIO, UTO
Hanbosee aKTyanbHO 1 9 PeKTUBHO Ha paHHMX crapysax OA.

Jpyrumu npeumyliiecTBaMu JAHHOTO Ipenapara sBJA0TCI
BO3MO>KHOCTb €r0 MTAPeHTEePATbHOTO (BHYTPUMBIILIEYHOTO VTN
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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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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.
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BHYTPUCYCTaBHOTO) BBe[leHNs1, HeOOIbIIas 10 CPABHEHMUIO C
BHTepaIIbeIM HpI/IMeHeHI/IeM XOH,I[pOI/ITI/IHa cynb(baTa oan-
TEJILHOCTD Kypca Tepanuu 1 6e30IacHOCTb.

Tax, sHTepa/IbHBIII IpYeM XOHAPONUTIHA Cy/IbdarTa XapaKre-
pusyercs HU3KOI 6MOFOCTYNHOCTBIO (0K0I0 13%). OTyacTn
3TO MOXXET OBITb OODBACHEHO yTWIM3allMell XOHAPOMUTUHA
cynbarta mop feitcTBueM MuKpobuoTsl. Hampumep, B ucce-
poBanuu D. Ndeh u coaBT. mpogeMOHCTpUpPOBaHO, YTO HaKTe-
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pust Bacteroides thetaiotaomicron — pefCcTaBUTENb YeI0BeYe-
CKOJl MMKpPOOMOTBI — MOXET aKTUBHO MeTabonm3yupoBaTh
T'AT, xoHapoutuHa cynbdar, AepMaTaHcynIbdar u ruaaypoHo-
BYI0 KUC/IOTY 1O AetictBueM ¢pepmenta BtCDH, oTHOCAIETO-
Cs1 K CeMeiICTBY TmonucaxapupgHbix a3 PL29 [31]. Andnyron
IIpY ero BHYTPUCYCTaBHOM BBE[JeHUU B ITOJTHOM 00'beMe OKa-
3bIBAETCS B MECTe, Ifie Hanbojee HeOOXOAMM, OKas3bIBaeT CBOI
TepaneBTU4ecKMil 9P deKT 1 He MoABEpraeTcss MeTaboaU3My
€O CTOPOHBI MUKPOOMOTSHI [12].

JmuTenbHOCTDb Kypca nedeHus AndiryTonoM cocrapiser 20
pHeit (mo 1 M1 B JeHb, BHYTPMMBILIEYHO, B TedeHUe
20 pHelt ¢ BOSMOXXHOCTBIO IIOBTOPEHNS Kypca depes 6 Mec).

Ina Andnyromna, COracHO MHCTPYKLMHU 110 MEAULIMHCKOMY
IIPYMEHEHMIO, He BBIABIICHO MeX/IeKapCTBEHHBIX B3aUMOJiei-
CTBUIL, @ 3HAYNT, PUCK Pa3BUTHA HeXKeNaTeIbHbIX peaKInil Ha
(boHe faHHOTO TIpernapara HeBBICOK [12].

Bce ckasaHHOe 0COOEHHO aKTyaIbHO [/ HAL[MEHTOB MTOXY-
JIOTO BO3PacCTa, Y KOTOPBIX moMyuMo OA ecTb CMHAPOM Malb-
abcopbumm MM HECKONBKO CONMYTCTBYIOIIMX 3ab0/IeBaHMIi,
TPeOYIOLINX OHOBPEMEHHOTO IpuemMa HecKombkux JIT1.

Koneuno, napenrepanbHoe BBefenne JIII MoxxeT MMeTh pAf,
0coOeHHOCTell, HAalpUMep, CIelNaTbHO 000pyROBaHHOE ITOMe-
I[eHNe ¥ KBaTupUIVPOBaHHbBI MEIUIMHCKIIL IePCOHAT, 00-
Y4eHHBIII BBIIOMHATD BHYTPMUCYCTaBHbIe MHDBEKLNHU C 00s13a-
Te/IbHBIM COOIOfieHIIeM IIPaBIIT ACEIITUKY M AaHTUCETITUKIU A1t
IIpefoTBpalleHN NHPEKIVOHHBIX OCTIOKHEeHMIT. BMecTe ¢ TeM
BHYTPMMBIIIEYHOE [IPYMeHeH e TIpenapaTa AIQIyTom UCIomb-
3yeTcsi B PyTVHHOI aMOY/TaTOPHOI 1 CTAIMIOHAPHOI IIPAKTHKE.
CTONT OTMETUTD, YTO B HEJABHO 3aBEPILICHHOM MHOTOLIEHTPO-
BOM PaHIOMU3VPOBAaHHOM MCCIEOBaHNY 9PPEKTUBHOCTI U
6esomacHocTy mpenapara Andiyromn Oplia oKa3aHa paBHas
addexTuBHOCTD crrocoba HasHaveHus 1o 2 M1 Ne10 depes fieHb
10 CPaBHEHUIO C peXXMMOM HasHadeHy:A Ne20 1o 1 M1, exxeiHeB-
HO, BHyTpuMbIlLIeuHo. Tak, HasHa4YeHMe Iperapara yepes JleHb
MOJKeT OBITb 60Iee yLOOHBIM [/Isi HEKOTOPBIX IPYIIII MALeH-
TOB, TaK KaK HOBBILIAET IPUBEPXKEHHOCTDb K TePAINU U TAKUM
o6pasoM appekTHBHOCTD Tepanun [32]. BoaMoxHO codeTaHme
BHYTPUMBIIIEYHOTO I BHYTPUCYCTABHOTO BBEIEHNIT IIperapara.

Taxkum o6pazoM, IpUMeHeHIe KOMIITIEKCHOTO IIpenapara
Andnyron crocobcTByeT He TONBKO 06/Ier4eHNI0 601eBOro
CUHAPOMA U YIy4IIEHUI0 COCTOSAHNA XPAIIa, Ipu O0/IAX B Cy-
CTaBax M CIVHE Ha HAYaJIbHbIX U paHHUX cTagusax OA, HO Tak-
JKe OKa3bIBaeT MOJIOXXNUTENbHOE JIefICTBME Ha IIPOIIeCChl BOC-
TajieHy s, B TOM 4JCIle aCCOIMMPOBAHHbIE C BO3PACTHBIMU U3-
MeHeHusaMM B opranusMe (inflammaging), 3a cuer Bosgeit-
CTBIUA Ha BOBJICYEHHbIe CUTHA/IbHBIE ITYTHU. [laHHBII IpemapaT
TaKXKe OIIOCPeJOBAHHO MOXKET CII0OCOOCTBOBATh PO MIaKT-
Ke HEKOTOPBIX repuaTpuIecKux npobieM (3aopsl, COLMab-
Hasl M3OJIALMS, felIPecchs U Ap.), @ HOTOMY SB/IAETCA APKUM
IIpefiCTaBUTeNIeM aHTVBO3PACTHBIX IpemapaToB (anti-age me-
dicine).

KoH}muKT MHTEepecoB. ABTOPBI 3asIB/IAIOT 00 OTCYTCTBUM
KOH(QIMKTA HTEPECOB.
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