300p0OBOe A0/T0ONeTHne.
MeamkameHTO3Hble U
HemeMKaMeHTO3Hble NyTH
pelleHnA

3aB Kypcom repmatpumn Kadeapbl obLien BpayedbHOM NpakTUKK
UMK n MK3 BIrMY, K.m.H., aou. banaa A.B.
MwuHcK, 1.10.2024



[lemorpapumyeckoe  crtapeHme  oblwecrsa B
HacToAllee BpemMA OXBaTblBaeT MNPAKTUYECKU BecCb
MUP.

B 2000 r. KOANYECTBO NOXKMAbIX Nt0Aen NNaHETI
pocturno 590 mnaH. 4enosek, a K 2025 r.,, no
NPOrHo3am, Ux YMcno NnpubamsuTca K 1 mapo.




esontouuna NeHepanbHou Accambnen
40/91 «Caenatb NOAHOKPOBHOMN XU3Hb AL,
NPEK/IOHHOro BO3pacrta» onpeaenaer ux posb 1
MEeCTO B obLlecTBe, BKAOYaoLWmMe obecneyeHmne
He3asucumocmu, yxood, yyacmus 8
coyuanbHOM passumuu, 03MOXCHOCMU
peanusayuu ceoe20 BHympeHHez20
nomeHyuana.




OnpepeneHne cMHAPOMa
cmapyeckou acmeHuu

Ctapyeckana acteHusa (aHra. - frailty) — 3To KAMHMYECKnM
CMHOPOM, BKIOYAOLWMM B cebA:

1) noTepto Beca, B TOM Ymcae Ha GOHE CapKOMeHUMN,

2) AOKa3aHHOE AMHAMOMETPUYECKM CHUMKEHMNE CUMNbI KUCTMH,
3) BblparKeHHY €1abOCTb U NOBbLILLEHHYO YTOM/ISEMOCTD,
4) CHUXKEeHMNEe CKOPOCTM nepeaBuKeHus,

5)3HaunTenbHOE CHUXEHUE GU3NYECKOMN aKTUBHOCTM.
Fried L.P. et al., 2001



[epnatpmnyeckne CUHAPOMbI

CyLwecTBYIOT TaKXe OK0oN0 65 repuatpuyeckux
CUHAPOMOB, K OCHOBHbIM U3 KOTOPbIX OTHOCATCA
cneayroume: nageHua, XpoHMYeckmm bonesoun
CUHAPOM, AerngpaTtaumna, NnposexKHu, AemeHuuA,
aenpeccua, rmnoTepmma, HeaepKaHMe Mouum,
HapyweHMnAa cayxa U HapyLeHuAa 3peHna n np.

E.Topinkova, 2007



[MopoyHbie Kpyrn popMMUPOBaHUSA CUHAPOMA CTAPUYECKON aCTEHUU: «XPYNKOCTb»

CMHAPOM MaNbHYTPULUU, CAPKONEHUA U CHUIKEHUE
meTabonnueckoro MHAEKca U yposHA GU3MUECKoM
aKTUBHOCTU NpPeacTaBnaloT cobon 3amKHymolU
namozeHemu4yecKuli Kpy2 GopMmnUpoBaHMUA CUHAPOMA
CTapyecKoun acTeHuMm.

[MTPY MMHUMA/IbHbBIX BHELLIHUX UM BHYTPEHHMX BO34ENCTBUAX K
3TOMY KPYry NPUCOeaNHAIOTCA APYrMe naTtoreHHble GaKTopbl,
4YTO CNOCOOBHO B MMHMMaAIbHbIE CPOKM MPUBOAUTD K
YXYALLIEHUIO COCTOSAHUA, UHBA/IMAHOCTU N CMEPTW.

Espinoza S., Walston, J. D., 2005



XOTA BCe /1I0AN CMePTHbI,
NaneKko He 6e3pas3/InYHO, OT KAaKMX NPUYMH
OHM YMUPALOT.

llemozpadael.



Y10 cerosHa mMoxeT A Ha YTO B MPUHLMNE Mbl
COBpPEMEHHaA MeauLMHa? MOXEM PacCumuTbIBaTh?

CospemeHHaa meauunHa Umetowwmitca noteHUman
|, l

Owupaeman 30pOBbIX IET KUIHU
NPOAOAKUTENBHOCTD

HUINA +602 ne.r
+5.9 ner

Murray CJL. The Lancet 2017 Ismail et al. ] Am Geriatr Soc. 201!

- 3amep/ieHne TeMNOB CTapeHus - NyTb K 340POBOMY W aKTUBHOMY ONTONETUIO




D 3HAOKPMHO}10FVIH CTapeHnd U BO3paci-aCCoOLIMUPOBaHHbIE 3ab0/1eBaHUs

PeanbHaa bopbba C CEHECLLEHTHbIMW KNEeTKaMMu
NOKa HE MPUHOCUT OXKUAAEMbIX PE3Y/1IbTaTOB




MeauumnHa HaCTOALLEro MepauuuHa byaywero?

CrapeHue — HopmanbHoe CrapeHue — bonesHs,
dun3monornyeckoe CocTonHue, Tpebyoulan nevyeHus
He Tpebylollee BMelaTeNbCTea

YcTpaHeHue npuymnH CTapeHus,
[lpognerHue nepnoaa CTapocTy npoduNaKkTUKa BO3PacT-3aBUCUMbIX
3abonesaHumn




MeaununHa byayLuero

Pusnyeckaa n YMCIMBEHHAA HPO¢WK77U4K3

4”’"’”""\ Harpyska

XPOHNYECKUAX

3amMmeAareHHE ~

——> 3a00AeBaHUMN

CTapeHI/IH\ l
T T— IIpoaseHHE 3A0POBOTO

mepanms

IIEPHOAA YKU3HU
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[ eponpOTEKTOpPbI

(anti-age npenapatbl)

* CpencTsa, nosbilalouwme MaKCUMaNbHYIO
NPOAC/MKUTENBHOCTb XU3HK (MIMXK) maekonuTatowmx n/mnm
yBeIMYMBAIOWME TNPOACMIKUTENbHOCTE U3HKM  (OMXK)
YeN0BEKa B CTapllem BO3pacTe, CHUXKatoLwmne bnonornyeckum
BO3pacCT, a TaK)Xe NOBbIWAIOWME KAa4yecTBO XU3HU, CUNY,
noTeHuuto, ¢usmonornyeckne GyHKUMM U yayywarouwme

BHELWHUN BUA,

®omenko A.H., Mpowkuna E.H., Peaunues A.10., LiseTros B.O., Wanowkukos M.B., Mockanes A.A.
(2016) NoteHymansbHbie reponpotekTopbl. Esponeiickuitgom, CNG




[ eponpoTeKTopbl

(anti-age npenapatbi)

M3 noytn 200 reponpoOTEeKTOpOB, OMUCAHHbIX B NocnegHee
Bpemsa, He bonee ABYX AECATKOB NpenapaTos NpoOBepeHbl B
TOW UAN UHOW Mepe Ha MbIlax U Kpbicax, U eaAuHULbI — Y

YyenoBeka,

MNpun yem He Ha lMpoaomKUTENbHOCTE U3HKU, a, B IyyLUem
clyyae, Ha BbDKMBaeMOCTb B TeyeHue onpeaeneHHoro

nepuoga HabnogeHus.

B.W. floHuos, B.H. KpyTbKo. [epcnekTusHbIe reponpoTeKTopbl Yenoseka n
mmnutamux/lsuoxuMMﬂ, 2017, tom 82, Bbin. 12, c. 1883-1888



il

[ eponpoTeKTopb.I
NN1A KOHKPEeTHOro nauneHTa

KoppeKkuus ¢pakTopos pucka

Koppekuua aeduumTapHblX CcOCTOAHUMA  (BUTamuH [,

KanbLUWi, MarHui, BUTaMUHbI, HYTPUEHTbI)
JleyeHue 3abonesaHuni

MpeaynpexaeHue N3bbITOYHOrO CUHTE3a meauaTopos -
arpeccopos (CMCTEMHOE BOCMa/zieHue, MMKpOﬁMOTa, KUposan

TKaHb)

MoaepiKKa BHEKNETOYHOTO MaTpUKCa



o SHJIOKPUHOJIOTUS CTAPEHWS U BO3paCT-aCCOLI,VIMpOBaHHbIe 3a60jleBaHUA

HT00bI BEIMTY U3 NOJIHOIKPAHHOIO pPeEXMa, Haxmuie Esc
m n

ELSEVIER
Review

ButamuH D u 3H

Vitamin D and the endocrinology of ageing

Leon Flicker

Abstract

Vitamin D is an imponare prohormane largely erived from

sunlight exposure on the skin_ In many older peaple, vitlamin D

levels have Deen found 1D De nsulficient or Fankly deficient.
i body comp with egeng, such

Since its di

hubecnmryod-:thypuhubdmh‘w
in discases of humans, besides its known n
calcification of bone matrix. The importance
Dmth:: other conditions, many of whicl

[ mass and may
aso decreass vilsmin D levets. Low vitamin D levels are
assodated wih an increased risk of lels and Faclures and he
of Yalty ang LT g with
decreased outdoor exposure from a large range of concomi-
fant dseases partly explains hese fndings. The tenefts of
viamin O found n trias have
largely been confined 1o Irail and dsabied okl pecple. There
15 50me avidence that bolus vitamin D suppiements that
achies supaphys0I0gIcal ivels May INareass the nsk of s

Acdrosses
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in, at this stage, largely inconclus

The study of the role of vitamin D in buman .
confounded by the known mechanism of the
of Dy. Pred of Dy is dependent o
cxposure. Thus, any health condition that
sunlight exposure through limited cxercise
for :-npk cancet, of decreased  predil

g time for e, depre
mmhnd‘bym;d-\ih
calciferal is converted in the liver to the relac
25-hydroxyvitamin D (25(0OH)D). This is
bady stare of vitamin 1), and its half-life is p
Icast, 3 months | ), Besides genetic factors »
vitamin D receptor gene polymotphisms (3],
tons may be i . There is some evid
25(0HDD may be tapped by adiposc tissue
the levels of 25(OH)D, whereas sheleral mus
a uscful stomge mechanism for 25(0OH)D |
recent findings highlight how sensitive levelsc
D are to the effects of lfestyle and discase.

Ageing in humans is sccompanied by ph
t”gnndmumdliko‘mdm

d: have been cly tsed as being b
kp:udau. including falls, frailty and sarcope:

y, there

AOKPUHONOIUA CTapeHUsn

N nepenombil
U napeHun
U acTeHus

U capkoneHus




AwvarHoctupoBaHHblie npu KIO repuatpuueckue

CUHAPOMDbI
fepuaTtpuyeckuii CMHgPOM MauueHTsbl ¢ NageHnamm NauuenTsbl 6€3 nageHuni p
(n=471), n (%) (n=532), n (%)

CA 277 (58,8) 205 (38,6) <0,001
Ba3oBas 3aBUCMMOCTb B NOBCEAHEBHOM XU3HU 308 (65,4) 293 (55,1) 0,008
UHCTpYyMeHTanbHan 3aBUCUMOCTb 191 (40,6) 219 (41,2) 0,844
B NOBCEAHEBHOMN XU3HU
XpoHunyeckun 6onesoit cMHAPOM 398 (84,5) 409 (76,9) 0,002
CapkoneHus 211 (44,8) 141 (26,5) <0,001
HapyweHua pasHoBecus 374 (79,4) 339 (63,7) <0,001
HapyweHus noxoaxu 165 (35) 103 (19,4) <0,001
HepocratouHocTb/ geduumur surammuua D 407 (86,4) 500 (93,9) 0,174
YMepeHHble KOTHUTUBHbIE PacCTPOMCTBa 146 (31) 158 (29,7) 0,656
JemeHuuns 88 (18,7) 61(11,5) 0,002
BeponaTHana aenpeccua 148 (31,4) 101 (18,9) <0,001
Tpesora 137 (29,1) 107 (20,1) <0,001
CTpax nageHum 232 (49,3) 160 (30,1) <0,001
HapyweHua cHa 255 (54,1) 248 (46,6) <0,001
OAMHOKOE NpoXKUBaHUE 278 (59) 301 (56,6) 0,434
Oednumt 3peHns 265 (56,3) 222 (41,6) <0,001
Oedwnumt chyxa 194 (41,4) 190 (35,7) 0,067
ManbHyTpUUMA 18 (3,8) 20 (3,8) 0,964
HepepaHvue moyu 198 (42) 213 (40) 0,520




CuctemHoe BocnaneHue U uenHas dKTuBauua CUCTEMbI

6enkos Nf-kB
@

NCOPUA3 }

BONE3Hb BONE3Hb
ANbUFEMMEPA KPOHA

BONE3Hb XPOHWYECKASA
NAPKMHCOHA BO/b

[ OCTEONOPO3 OCTEOAPTPUT }

Valliéres, P. du Souich. Modulation of inflammation by chondroitin sulfate M.//Osteoarthritis and Cartilage, Volume 18, Supplement 1, June 2010, Pages S1-S6



PUCK cMepTK Npu XPOHUYECKOM CUCTEMHOM BOCMaNeHUM

CepAeuyHO-cOCYAUCTan CMEPTHOCTb Y NOXKUABIX B
3aBUCUMOCTU OT MHTEHCUBHOCTM CUCTEMHOrO BOCNaNeHuA
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Rathcke, Camilla Noelle et al. Low grade inflammation as measured by levels
of YKL-40: Association with an increased overall and cardiovascular mortality
rate in an elderly population//International Journal of Cardiology, Volume
143, Issue 1, 35 - 42
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Quartiles of low-grade inflammation
Free from diabetes Subjects with diabetes

Marialaura Bonaccio, Augusto Di Castelnuovo, George Pounis, Amalia De Curtis,
Simona Costanzo, Mariarosaria Persichillo, Chiara Cerletti, Maria Benedetta Donati,
Giovanni de Gaetano, Licia lacoviello. A score of low-grade inflammation and risk of

mortality: prospective findings from the Moli-sani study. Haematologica
2016;101(11):1434-1441; https://doi.org/10.3324/haematol.2016.144055.



YpoBeHb BUTamuHa D: u cmepTHOCTb B nonyaauum
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Hu3kune ypoBHM BUTAaMUHA D accoumnmpyroTca C
BbICOKMM YPOBHEM BOCMa/IeHUA




KnioueBon meamaTop CUCTEMHOIO BOCMANEHUA UMEET
peuenTop K BUTamnHy D,

ApepHbin dpakTop col s UVAgh. hea

TpaHckpunuum Kb growth factors




B3aMmocBA3b KOHUEHTpPauum sButamuHa D C
Pa3/IMYHbIMU CUCTEMAMU B OPraHU3Ime
Sy e

T wepswo-
_ MbIWeYHan cucrema

Knerounan
nponnwdepaumun,
T pax
4 wmmynurer, _ ‘ e Kl

¥ - il et I e J KOrHuTHBHOM
PENPOAYKTHEHO
e PYHKUMM

Wimalawansa SJ. Infections and Autoimmunity-The Immune System and Vitamin D: A Systematic Review. Nutrients. 2023 Sep 2;15(17):3842. doi: 10.3390/nu15173842.



bone3xn n npobnemel, rae obcykaaeTca craTyc
suTamuHa D B8 2024 roay

* OB6CTPYKTMBHOE anHoO3 CHa

* MNatonorusa 6epemeHHOCTH

* bonb B cnnHe

* XpoHuyeckana 6onb

* HXBN

* [ledunumr xenesa

* UHCYNMHOPE3UCTEHTHOCTb

* OHKo3abonesaHus

» CapKoneHusa, OCTE0apPTPUT, OCTEONOpPO3
* BonesHb Anburerimepa

* XBI1 1 nauneHTbl Ha remoamnanuse
* Atepocknepos




Ponb ButamunHa /13 B npoueccax CTapeHua KNeTKuU

ButamuH D3 BAUAET Ha HECKONILKO NyTeu, y4acTBYHOLMNX B
perynsauuu pocrta Knetok, nponudepaumm (TGF-B, NF-kB, p53,
p21, p27 u MYC), anonto3e (hTERT, BCL-2, BCL-XL, BAX, BAK,
BAD u pl13), perynauum CTBO/NIOBbLIX KNeTok (Wnt),
MUHEpanbHOM obMeHe, MOXEeT OKa3sblBaTb MHOIO KOCBEHHbIX
3¢ PeKTOoB Ha perynaumio KNeToYHOro UmMKna.

Butamun [l uurmbupyer nyto NF-kB

(TpaHckpunumoHHbi pakTop NF-kB sBaseTcs UeHTpasibHbIM
KOMMOHEHTOM K/IEeTOYHOIro OTBEeTa Ha NoBpeXXaeHue, cTpecc
UnAn BocnaneHme. Ero XxpoHM4ecKkana aktmusBauma Habnwaaertca
BO BpeMA CTapeHuA U Npu MHOMoO4YMC/IeHHbIX BO3PACTHbIX
paccTponcTBax — Takux Kak C/] 2, CC3, octeonopos)

ButamuH D3 yyacTeyeT B anonTtose nyrem nogasneHun
TPaHCKpUNUUKM aHTHanontoTuyeckux 6enkos (BCL-2 n BCL-XL)
WU MHAYUUPOBAHUA IKCNpeccun npoanontoTuyeckux 6enxkos
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SHAOKPUHOJIOFUSA CTapeHUs U BO3pacT-acCoLMUpOBaHHble 3ab0/1eBaHus

ButamuH D3 M aKTUBHOCTDb
Tenomepasbl

Chis Chamn Lab Med 2035 $311): 18623678

Review

Irene Pusceddu, Christopher-John L. Farrell, Angela Maria Di Pierro, Erika Jani, Wolfgang

Herrmann and Markus Herrmann*

The role of telomeres and vitamin D in cellular
aging and age-related diseases

D01 101918 cchm- J01e- 1184
Received Decamber 2, 2004, accepted lanuary 27, 2015; previously
published online March 21, 2018

Abstract: Aging is a complex biological process character-
lzed by a progressive decline of organ lunctions leading
10 an ncreased tisk of age-associated diseases and death.
Decades of intensive research have identified a range of
pcebir wid 1 pathn =
aging, llowever, many aspects regarding the regulation
and interplay of these pathways ase insufficiently under-
stood, Telomete dysfunction and genomic instability
appear to be of eritical importance for aging at a cellular
level. For example, age related diseases and premature
agitg syod are frequent 4§ with el

cellular aging with a focus on the role of vitamin D. We
searched the literature up to November 2004 for human
studies, animal models and in vitro experiments that
addressed this topic,

Keywords: age related diseases; cellular aging: telomere
biology; vitamin D.

Introduction
Aging is 3 multifactorial blological process charactenzed

by a progressive decline of organ functions leading o
an increased risk of age-associated discases and death.

are repe P
that togethes with the assoclated sheltrin complex protect
the ends of chromosomes and maintain genomic stability.
Recent studies suggest that micronutrients, such as vita-
min D, folate and vitamin B12, are involved In tel

ol ge grily and genomic insta-
bility are critical aspects in aging at a cellular Jevel. Tel-
omeres appear 1o be of critical importance for genomic
stability and cellular aging. Telomeres ase the end caps
of ch and were first identified in 1938 by

biology and cellular aging. In particular, vitamin D is
Important for & range of vital cellular processes including
cellular differentiation, profiferation and apeptosis. As a
result of the mubtiple functions of vitamin D it kas been
speculated that vitamin D might play 4 role {n wh

Hermann Méiller (), 2| Since then telomere biology has
been widely Investigated and numerous studles indl-
cate an imolvement of telomeres (n the process of aging
B). Teb hortening and dysfunction have boen

blology and genomic stability. Here we review existing
knowledge about the link between telomere blology and

D1 med. hatil.
ey, Distrl
Woupial of Bolzano, 19300 Bolzane, ialy, Phone. + 19 0472 909673,
Eaalk '

proposed as indb of cellular aging and are assocl-
ated with age-related di inchuding I
disease (CVD), type 2 diabetes mellitus (T20M), cancer or
chronic obstructive pulmonary disease 3], Micronute
ents, such as vitamins and trace elements play an impor:
tant role in cell metabalism and some studies suggest a
direct effect of these micronutrients on telomese biology
wnd cellular aging [4]. Vitamin D, for example, fs a sterold
hormone with genomic and non-genomic activities that
is involvd in the mgulation of cell proliferation, differon:
thatian and apoptosis (5], As a result of the multiple func-
tioas of vitamin D il has been speculaied that vitamin D
biology and genomic stabil-

Lon s



[Mpu UP n C/] 2 Tna npeobnaaator
«KOPOTKMUE» TeIOMEPbI
N «HU3KaA» aKTUBHOCTb Te/IOMepasbl

OnuvHa renomep

W 3p0posble WUP WMCA2TMna

p<0,001

14
59,7
%
40,1

p<0 001

29,1
I st .

AKTUBHOCTb TENOMEpa3bl

& 3p0posble WUP WCA2Ttuna

H/A

64,4

p<0,001

Koporkaa AT Ouenb kopotkas AT  Ouenb AaukHas AT Huakan AT OueHb HM3Kaa AT OueHb BbICOKaR AT
3poposbie CA 2 tuna 3p0posbie CA 2 vna
MNokasarens WP (n=77) p* MNokasarens WP (n=47) p*
(n=172) (n=49) (n=96) (n=45)
AT, 9,85 9,7 9,57 AT, 0,55 0,44 0,32
<0,001 0,001
yenea.  [9,59;10,1)f  [9,4;9,9] | [9,24;9,83] ycn.ea [0,36;0,85] | [0,34;0,73] | [0,21;0,6]




) SHAOKPWUHONOFUSA CTapPEHUA U BO3pacT-acCOLMUPOBAHHbIE 3a60/1eBaHUsA

BbipaxkeHHOCTb VP B3aumocBA3aHa Co CTeneHblo

CHUXXEeHUA YPOBHA BUTaMuHa D3

3a0posble
Mokasarens WP (n=69) CA 2 Tuna (n=41) p*
(n=138)
25(0H)D3, Hr/mn | 19,7 [16,0; 25,1] | 16,0 [13,25; 21,2] | 12,3 [10,1; 18,4] <0,001

Butamuu D3< 20 Hr/mn

27

. CPNB210

Hannuume C/J, 2 :
Hanwuwe CA 2 OW 1,43; p<0,001

AT<9,52

<952 I Ol 1,554; p=0,001

oW 2,71; p=0,002




D 3HOKMHOJ'IOI'VIH CTapeHns U BO3paci-aCcCoUnnUpoBaHHbIE 3a60/1eBaHUS

CUHTEe3 n MeTabonm3m
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BHEKOCTHble
(mnenoTtponHbie) aPpPeKThbl
BUTaMMHa D

Serum 29(OHID, sl
0 25 S0 75 100 125 130 175 200

* [poTuBoaenCTBUE OXUPEeHUto (Moaynauma agunoreHesa)

* KoHTponb metabonnyeckmx Npoueccos (cekpeuus MHCYIUHa, i et —

YYBCTBUTENbHOCTb K UHCY/INHY, MIOKOHEOTreHes3 B NeYeHu - i3 : D ——
— ‘"'-_u*. Tpwnn
s [ o (0

*  [OunddepeHumnpoBKa MbileYHbIX BOIOKOH, cuna u bbicTpoTa i, S— e
COKpauleHMa (MbllieYyHas cuna v NpoTUBOAEUCTBNE NaAEeHUAM) i; » | e—

¥ ey —
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(COVID-19 u ap.) + npepoTepalieHue n3bbITOYHOM aKTUBaALUK e — g 30 S
MMMYHUTETa «npoTuse ceomx» (CA1) v e | Semtwoem W%

*  nNpeaoTBpalleHue Uau 3amessieHne pasBuUTUA e R TP o
oHKo3abonesaHuii (nosbiweHne anddepeHUMpPOBKN KNETOK, i e e e L e tm 2 e A (1 ot e

anonTo3a, yMeHblUeHue pocTa PakoBbIX KNeToK U o6pa3oBaHus
KPOBEHOCHbIX COCYA0B ONyxonu (aHruoreHes))

*  BauaHuWe Ha Nncuxu4veckue npoueccol (NnpodunakTuka
Aenpeccun U TPEBOXKHbIX COCTOAHUM)

Walsh, J.S. , Bowles, S. and Evans, A.L. (2017) Vitamin D in obesity. Current Opinion in
Endocrinology, Diabetes and Obesity, 24 (6). pp. 389-394. ISSN 1752-296X



OnpepneneHune
meTabonmTos
BUTaMMHaA D

* Mpu pednuynte — metabonmsm
HanpasneH TOJ/IbKO Ha perynayuto
Kanbuum-pocdopHoro obmeHa
(akTuBauma 1,25(0H)2D)

* [pun goctato4yHOCTN — MeTabonnsm B
ctopoHy BCEX metabonutos
(1,25(0OH)2D, 24,25(0H)2D, 3-3nu-
25(OH)D v ap.)

* YT1o paeT onpeaeneHmne metabonmntos
BuTamuHa D?

» 3abonesBaHus (B T.4. reHETUYECKHUE) C
HapyweHuem metabonmnama sutamumHa D

* XapakTep npuvema u nuuiesble NPUBbIYKK

* MMoTpebHocTn opraHnsma (nosblweHHasn
aAerpagaumsa)

«Tonbko
1,25(OH)D»

«l'ynsao Ha Bce»




KoHueHTpauua 25(0H)D

«HeAOCTaTOMHOCTDY - Y

bonbwmkcTea
OTCYTCTBYIOT npeeumgnue uenesbix
nposBneHus geduumra IHAYEHMIA MOXET DbiTb
suTamuHa D He 060CHOBaAHHBLIM
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«eduumr» «Llenesoi guanason» NosbiweHue pucka
- HUKOrAa u - AOCTUTaEM W runepxansumemmnm /
HWU Y KOro noaAepxusaem rmnepKkanbunypum,
MHTOKCHMKALNM
sutamuHom D

Kammisecxne pexomengaumm PAS 2021 o fleduunt suramuna D» (83pocnsie)



DBOCTUXKEHUA YNAYULLEHUA NPU KOMOpPOuaHbIX 3aboneBaHUAX U UX

Konuewrpaumn 25(0OH)D 8 coisoporke S.

NPOPUNAKTUKMN

KnacrepHan ronosHan 6onb, Nncopmuas, paccesHHbii CKaepos,
aytommmyHHbie 3abonesanmn

>80 70

50 BanaHme Ha BPOXAECHHBLIA U NnprobpeTeHHbIR nMMmyHUTeT 0
(cencuc, COVID-19, anaber, pak, CMEpPTHOCTb OT BCEX NPUYMH)

Metabonmnueckmii cuuapom, oxxupenme, B3K, CC3,
CMEPTHOCTDL OT BCEeX NPUYMH

30 Ocreonopos, nepenombl, BTOPUYHLINA runepnaparMpeos 50

20 Mbiweuynan pyHkuma: 6ananc m pedpnexcol (nageHma m
nepenombi)

70

~15 Merabonmam Kanbuma: MMHEPaANM3aUMA KOCTeH ckenera 80
(paxuT n ocreomanaumn)

Wimalawansa SJ. Infections and Autoimmunity-The Immune System and Vitamin D: A Systematic Review. Nutrients. 2023 Sep
2;15(17):3842. doi: 10.3390/nu15173842. PMID: 37686873; PMCID: PMC10490553.
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Ponb ButamuHa D B repuatpuyecKom npaKkTuke

e entea v Maan Whe wow o ear Oifhervnc e
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Antoniak AE, Greig CA. The effect of combined resistance exercise training and vitamin

D, supplementation on musculoskeletal health and function in older adults: a systematic review
and meta-analysis. 8MJ Open. 2017,7(7).0014619, Published 2017 Jul 20. doi:10.1136/bmjopen-

2016-014619
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Herndndez Morante 1], Gomez Martinez C, Morillas-Ruiz JM. Dietary Factors Associated with Frailty in
Old Adults: A Review of Nutritional Interventions to Prevent Frailty Development. Nutrients.
2019,11(1):102. Published 2019 Jan 5. doi:10.3390/nu11010102
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CapkoneHusa fOCTOBEpPHO yBeAUYUBaeT
NeTanbHOCTb OT BCEX NPUYMH

nny crapwe 65 ner

YTpaTa cunbl MbilL, U MOXKET
ABNATLCA MNABHOW NPUYUHOM

yBAAAHUA OPraHnU3ma

Andrew Marky

CaproneHua NPU3HaHa OAHUM U3
NATHU OCHOBHbLIX AKTOPOB PUCKA
3abonesaemocTu U CMEpPTHOCTH Y
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Kelley GA, Kelley KS. Is sarcopenia associated with an increased risk of all-cause
mortality and functional disability?. Exp Gerontol. 2017;96:100~-103.
doi:10.1016/j.exger.2017.06.008



° JHUAOKPDWHOJIOI VA CldPERHVIA U BOSPDAC

CapKoneHus — Cambi CUNbHBIVN NPeAUKTOP
CMepTU y auny, ctapwe 60 net

=N s copenie
« ! “Sarcopera

Survival
o

0 M x M
Follow-up (months)

Yang M, Hu X, Wang H, Zhang L, Hao Q, Dong B. Sarcopenia predicts
readmission and mortality in elderly patients in acute care wards: a
prospective study. J Cachexia Sarcopenia Muscle. 2016;8(2):251-258.
doi:10.1002/jcsm.12163
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OI UA CTapeHs MU BOo3paci-aCCollMNpboBadHHDIe 3abo0ojieBaHUS

Accounaumm CapKoneHuu c repuaTpuvyecKkumm
CUHAPOMaMU U KOMOPOUaHbIMU 3a60NeBaHUAMMU

v OcTteonopos

v OcTeoapTpur

v [lopconatum

v CTtapuyecKas acTeHus

v KOrHUTUBHbIE PACCTPOMUCTBA

v/ HapyweHusa cHa

v UHCcynuHope3ncTteHTHocTb u CA 2 Tuna

v  AHemus

v Ta)ecTb u ucxoabl UHGEKUMOHHbBIX
3abonesaHusn
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Crapueckasn acteHUsa (XpynKocTb-HEMOLHOCTb)

Hanuuue 3 u3 5 kpurepues

HenpegHamepeHHaa noTepsa Beca,
. Hu3kas cuna noxkarus,

MosblWEeHHaA YTOMNAEMOCTb,
. CHuXeHue ckopocTu xoabbbi
. Hu3kuit ypoBeHb GU3NYECKON aKTUBHOCTH

L.Fried et al. Frailty in Older Adults: Evidence for a Phenotype Journal of Gerontology:
MEDICAL SCIENCES 2001, Vol. 56A, No. 3, M146-M156

Kniouesoi repuatpuyeckuii CUHAPOM, XapaKTepU3yIOLMNCA BO3PacT-accoLUMUPOBaAHHBIM CHUKEHUEM
du3mnonormueckoro pesepsa U GyHKLUMIA MHOIMX CUCTEM OpPraHU3Ma, NPUBOAALLMIA K NOBbLILIEHHOW
YA3BMMOCTH OPraHM3ma MoXKUAOTo Ye/0BeKa K BO3AeNHCTBMIO 3HA0- U 3K30reHHbIX GaKTopoB, C BLICOKMM

PUCKOM pa3BUTUA He6NaronpUATHLIX UCXOA0B ANA 340POBLA, NOTEPU AaBTOHOMHOCTH U CMEpPTH.




OueHOYHbIEe TeCTbl MbILLEYHOU CUNbI

Tecr Metogonorua Pedepenc KommeHTapuit

Tecr nogvema co Bpema, Heobxoaumoe  Bonee 12 cek —
A 5 nogbemos co
cryna A N BEPOATHaRA
cTyna 6e3 nomowm pyK capKoneHus

AnHamometpua 3 Pasa sbixumars v MyXumHbl: < 26Kr
AWHAMOMETP KaxAoM
PYKOH, OLEHUTb NYYLIKA
pesynbrar v WeHwmHb!: < 16 Kr
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Low muscle mass in older adults and mortality: A
systematic review and meta-analysis

$how more

- Share - e

Highlights

» Sarcopenia consists of a decrease in muscle mass and function and is
associated with higher mortality in older adults

o Individual studies have shown low muscle function (LMF) but not low
muscle mass (LMM) 1o be predictive of higher mortality

» Pooling results from individuals studies on LMM uncovered an
assoclation between LMM and higher mortality on older adults

«  Assoclation between LMM and mortality in older adults may vary
according to cinical factors such as BMI and ethnicity

OCHOBHbI@ NONOXeHUsA

CapkoneHua - CHMXeHue MbILIEYHOH Macchl U dyHKUMKM, cBA3AHA C

6onee BbICOKOW CMEPTHOCTBIO Y NOXUABIX NIOAEH.

OtgenvHbie UCCNefOBAHUA NOKA3ANM, YTO HU3KAA MbilleyHan GyHKUMA
(LMF), Ho He HM3Kan MmbilweyHan macca (LMM), asnserca npegukropom

6onee BbLICOKOW CMEPTHOCTH.

ObveauHeHue pesynsTatos MUHAUBUAYANbHLIX Uccnegosawuin LMM
BbIABUNO CBA3bL mexay LMM u Gonee BbICOKOM CMEpPTHOCTBIO cpeau

NOXUAbIX NIOAEH.

Ceasp mexay LMM u CMepTHOCTBIO Yy NOXUABIX NIOAEH MOXKeT
BApbMPOBATLCA B 33aBUCMMOCTU OT KAMHMYECKMX PAKTOPOB, TaKMX Kak

UMT u 3THMYECKan NPUHAANEKHOCTD.

de Santana FM, Premaor MO, Tanigava NY, Pereira RMR. Low muscle mass in older adults and mortality: A systematic
mlmuulw hwmmamumwnmmmum
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HepocTtaTouHoCTb/aeduumt D — cuctemHoe
BOCMa/IEHMNE - CAapKONEHuA

Malnutrition

Declines in neural function N ome iwste »
Mam -t Cornmrie |umste Reduced satediite cell function
fanaer of Faery Ve O defhcomny

Chronk inflammation
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Moo o

Mitochondria dysfunction Ulestyle facton
<5 | Muscle health )
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Hormonal changes

§ resting energy expenditure
‘ Insulin sensativety

‘ muncle mass and strongth
-
T rivk of physical disability

B risk of talls

1 risk of death

H3menenne ropMoHanbHoro craryca [Iposocnanurensinie
CHIoKeHMe CHHTE3a TECTOCTEPOHA, v UMTOKMHBI
WA epeii
uncynnnonopobuoro gakropa pocra Tepienk
Yienuuenue cHuTesa KOpTHIONA YBeniveHue ypoHa
C-peakrusnoro Genka
\ J

AKTHBU3AIMA KaTaboanyecKnx nponeccon

HuBonoTHBHBIC HIMCHEHNA \
CHIoKeHMe CHHTE3a MBIILCYHBIX BONIOKOH <
Heftpojiereneparunnsie npoueces -
B MBIICYHOR TKaHK Capxonenus

Ziaaldini M.M,, Marzetti £., Picca A, Murlasits 2. Biochemical Pathways of Sarcopenia and Their
Modulation by Physical Exercise: A Narrative Review//Frontiers in Medicine, VOLUME 4, 2017, P. 167
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CHMXeHue ypoBHA BUTaMUHA []; NPUBOAUT K
CHUXXEHUIO penapaTUBHbIX NPOLLEeCcCOB B MbiLlLe

a? DANSS L0

HopmanbHbIN
ypoBeHb BUTamuHa [
| — aKTUBHbIE KNETKM
MbILUL,

40+ p=0.1510

HuW3KuUi ypoBEHb

BUTamMuHa []1 — He

aKTUBHDbIE KNETKH
MblLL,

Scimeca M, Centofanti F, Celi M, et al. Vitamin D Receptor in Muscle
Atrophy of Elderly Patients: A Key Element of Osteoporosis-Sarcopenia
Connection. Aging Dis. 2018;9(6):952-964. Published 2018 Dec 4.
doi:10.14336/AD.2018.0215
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MynbTMANCUMNAMHAPHBIE KOHCEHCYCHbIE PeKOMEHAALMN NO
3710POBbIO MbILLLL Y NOXUANbIX NHOAEN:
MYNbTUMOAA/NIbHOE LeNeBoe BMeLlaTebCTBo

* ObcyKaaTh 340p0BbE MbILLL, NPU KaXA0M BCTPEUU

* 06a3aTeNbHO COMETAHUE HYTPUEHTOB (NPOTEeUH, NeNLMH,

older adults. avsessment and multimodal

targeted inter across the ¢ A

of care

= BUTamuH D) ¢ pusunyeckumm ynparkHeHMamMu

= * [1pu BbIABNEHUN CHUKEHUA CUNbI MbILLL, PEKOMEHAYETCA
yBenuuyenue benka ao 2,0 rp Ha 1 Kr maccbl Tena

mEMC * Butramuu D (npu yposHe B kKposu meHee 30 Hr/mn — 50 000 8

Heaento A0 HOpManusauum)

Chew, S.T.H,, Kayambu, G., Lew, C.C.H. et al. Singapore multidisciplinary consensus recommendations on muscle health in older adults: assessment and multimodal targeted intervention
across the continuum of care, BMC Geriatr 21, 314 (2021). https://doi.org/10.1186/512877-021-02240-8




o' JHJIOKPUHOJIOTUA CTa

117%1%10]0] =]

a
gigibli

G
e B AL

S3d00JIEBaRnAH

[lononHuUTenbHbIK Npuem sutamuHa D, nporemHa
yBE/IMYUBAET MbILLEYHYIO Maccy U CUny

Mean change (95% CI) in appendicular muscle mass (kg)

0.8

04

0.2+
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Control

The PROVIDE
study
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0.0+
0.2+
| 1 1
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Verlaan, Sjors et al.

Sufficient levels of 25-hydroxyvitamin D and protein
intake required to increase muscle mass in sarcopenic
older adults - The PROVIDE study

Clinical Nutrition 2018, Volume 37, Issue 2, 551 - 557



Warning
Risk of falling

s Unintentional Fall Death Rates, Adults 65+

54.00
5200 Nepenombr
50.00
48.00
46.00
44.00
2004 - 2013, United States
42.00 Unintentional Fall Death Rates per 100,000
All Races, Both Sexes, Ages 65+
Source: www.cdc govinjurywisqars
40.00

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
w=Death Rate




7/

OOKPUHOJIOr

LI 1 .

A BO3

hert

LOLLNMNDOBC

1]

FABl

CHUXeHne pUcKoB Npu npueme ButammHa D,

Nepenomos

EERL BN

femgy e i Py wew

e

i L

Swnew s [ B
Peaw s ¥ - .
Yt - - R B
-

— .
e - .
- - .

-

.- <>

RR 0.74 (C10.61.0.88)

26%J

e

L2 ad "

e e e Y

. et e s

v Yo ' Faam Gy

ae .

— A

e o o™ 2 - .-
Py w0 -

:-.-.'-- i -
= 23%J

Foe = e evese - -

Pt et o

RR 0.77 (C10.68 0.87)

R i L

et .

- !

»
v . “ .
Nata e w0

Bischoff-Ferrari HA et al, JAMA 2005;293:2257-2264

MapeHnu

- e Vb

Vh— O
PO 2y
L il SR "w
gy = & 20 o ~ .
Gy o & J0VE W -
Cangior = & IVV6 %) -
G o 8 200V "D -
Lam ot @ r ™ Ly
S T (N -
A ko -

T —y Y g BB g P aw

ot e sl st J oA P

ol

Catagho o & 2003 W0 -
. SO w
Wy Y- ne
L o o I — -
s o . Y9 " o
S——— O e
T oo .-

Mgty Vv o GL W o s AT R AW N

Nl fc AP

ALl ma
Set vemm ™
= .-

feme Y- .

Co

-
-
e
rm
-~
Ll
.

.

-
v
e
e
neen
.
e

-
m

el et L AP

-
L
»

e
"e
“
.
X

SARPLAN S e

Wt N g S e g e L8 P LR .

"

LR R

t el

L2 Aem -
“aras -
e
LRAR P R )
tRone 'w

LA S

L




3aboneBaHUA HEPBHOU CUCTEMbI ACCOLLUMPOBAHHDBIE C
nedbuumutTom sutamuHa D

v KOTHUTUBHBIE HAPYLLEHUA
v' BONE3Hb ANIbLFEUMEPA

v' BONE3Hb NAPKUHCOHA

v UHCYNbT

v' NENPECCUA

v PACCEAIHHbIV CKNEPO3

v IUN30DPEHUA

v CE30HHbIE AODEKTUBHBIE
PACCTPOMUCTBA

v  AYTU3M

Brain development

Synaptic plasticity

Calcium signaling
Regulating

Neurotrophic factors
Neurotransmission

Neuroprotection
Anti-inflammatory

Mpandzou G et al. Vitamin D deficiency and its role in neurological
conditions: A review//Rev Neurol (Paris). 2016 172(2):109-22.
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Antoniak AE, Greig CA. The effect of combined resistance exercise training and vitamin

D, supplementation on musculoskeletal health and function in older adults: a systematic review
and meta-analysis. 8MJ Open. 2017,7(7).0014619, Published 2017 Jul 20. doi:10.1136/bmjopen-

2016-014619
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Herndndez Morante 1], Gomez Martinez C, Morillas-Ruiz JM. Dietary Factors Associated with Frailty in
Old Adults: A Review of Nutritional Interventions to Prevent Frailty Development. Nutrients.
2019,11(1):102. Published 2019 Jan 5. doi:10.3390/nu11010102
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Buramuu D cnocobcrByet romeocrasy 6enka,
4YTO YANIMHAET NPOAOC/MKUTENBHOCTD XXU3HU

Vitamin D
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Mark KA, Dumas KJ, Bhaumik D, et al. Vitamin D Promotes Protein Homeostasis and Longevity via the Stress Response Pathway Genes skn-1, ire-1, and xbp-1. Cell Rep. 2016;17(5):1227-1237



d o JHAOKPUHOJIOI VA CladpPEHVA VM BO3PDACI-aCLOLIMWMPOBAHRHDIE 3d00JI1IEBdRHWA

YacToTa ctapyecKkom acTeHuu B

CHMXKeHue puUcka
3aBUCMMOCTM OT CTaTyCa

CTapyYeCKOM acTeHUMU

BUTamuHa D
50.0% - Serum 25(0OH)D,
 37.9% ng /nSnL ) RR 95%ClI
40.0% 1"
15 1.0 Reference
30.0%-
20.0% - 20 0.83 .73-.96
10.0% - 25 0.69 .53-.91
0.0%- 30 0.58 .39-.86
<10 10-20 20-30 30+ |
(n=29, 8%) (n=136,37%) (n=143,38%) (n=65, 17%) 35 0.48 28-.82

25(OH) Vitamin D Levels (ng/mL)



CHuxeHue abcopbumm kanbuma
KuleyHas pe3smcTeHTHOCTb K LMPKYAUpYyoLemy
1,25(0OH)2D

MeHblasa aktnsHocTs VDR

CHu»eHue noyeyHon npoaykuum 1,25(0H)2D
CTapelowmmm NnoYKamm

CHWKeHue cuHTe3a BuTamuHa D B KoXxe
CybcTpaTtHbin gednumt ButamuHa D




[ednunt un
HEeA0CTaTOYHOCTb
BuTamuHa D
BbIABNEHbI HA BCEM
TEPPUTOPUM
Poccumnckom
depepaummn

Mypuance,
ApXawrenuce ]
%
Cowxre

8T

Poccumnckan @egepaunn 13.03-

05.1.2020 OedpmunTt n
HeAOCTATOMHOCTL — 72%
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> ISHA0KPUHOJI0IUSA CTapeHUs U Bo3pacT-acCoLMMpoBaHHbIe 3a60J1eBaHuUS
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Q SHJI0KPUHOJIOrUS CTapeHnUs U BO3pacT-acCoLIMMPOBaHHble 3a601eBaHUs

[eduumnt BuTamuHa [l y naumMeHToB ¢ NnaaeHnaAMm

NauywenTtol 6e3 nagennin % MaywenTsl C NageHnAMM % p
(n=532) (n=471)

Ocreonexua 32/98 32,7 37/82 45,1 0,087
Ocreonopo3 8 aHamHese 129 27,4 114 21,4 0,028
Ocreonopo3s no FRAX 153 32,5 66 12,4 <0.001
OcTeonopos No AeHCUTOMETPUM 54/98 55,1 37/82 45,1 0,183
Ocreonopo3 no nepenomam 126 26,8 67 12,6 <0,001
Ocreonopo3s utor 236 50,1 130 244 <0,001
Yacrora He AMarHoCTUPOBAHHOIO 107 45,3 16 12,3 <0,001
panee Ol
FRAX 16,349,1 12,0£6,5 <0,001

HU3KWIA PUCK NEPenomos 139 29,5 243 45,7 <0,001

CPeAHUA PUCK NEPenomos 178 37,8 223 41,9

BbICOKMH PUCK NEPENOMOB 153 32,5 66 12,4
Aeduumr suramuna 458 86,4 438 93,9 0,174
KoxuexTpaymus sut [l 8 Kposm, 20,2+12,8 18,5£10,3 0,678
Hr/mn M1SD, Me (25%; 75%) 18 (11; 24) 17 (11; 23)

Xsacosa H.O,, Tkavesa O.H., Haymos A.B., Ayanwcxan EH. 2023 1,




Q . , ,!, {DUHOJIOI UH CTapeHUd 1 BO3pacCi-aCCoOLIU .9 BdHHbIE 3a00J1eBaHUA

ﬂEd)VILl,MT BUTaMuHa D cBA3aH C NOBbILEHHbIM PUCKOM OXXUPEHUA
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Aedununt BuTtammuHa D CBA3aH C NOBbLIWEHHbIM ypoBHeM UMT
KaK y NayMeHToB ¢ AnabeToMm, Tak ¥ Npu HOPMOI/TMKEMMUK

Rafig S, Jeppesen PB. Body Moss [ndex, Vitamin D, and Type 2 Disbetes: A Systematic Review and Meta-Analysis. Nutrients. 2018 Aug 28;10(9): 1182, doi: 10.3)90/nu10091182.



° MEDPOINT
MexaHu3mbl BAMAHUA BUTaMKUHA D Ha d)YHKU,VIlO aannounuTos

« [lporuBoBoOCnanuTenLHoe Bo3aencTeune
*  BnusHWE Ha BbIpaboTKy aauNOUMTOKMHOB
*  TPaHCKPUNUMA NPoBOCNanUTeNbHbLIX reHoB
* A cogepxaHusa aKTUBHbIX POpPM Kucnopoaa
+ O6ecneyeHne HOpMaNbHOW (PYHKLUMMU XUPOBOW TKAHK
*  perynsuus nunuaHoro obmexa B XXMpOBOA TKaHU
« metabonuam rnioKoss!
*  YPOBHS XUPHbLIX KUCNOT
*  aKKyMynsiuus TpUrnuuepuaos
* y4yacTue B anonrose agunouuTos
« ToBbllWweHne TepMmoreHesa
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Saymcash Pajor | Drawwoski | Sinsha A The Mokeculer Machasiums by Which Vit 0 M e B d A wd Disarders ot | Mol Sci 2000 Sep 11.21LE) 6644 doi 10 3300/ gmalliisedd




SHAOKPUHOJIOIMA cCTapeHus U Bo3pacT-acCoLlMMpOBaHHbIe 3a60J1eBaHus

ButamuH D u cepaeyHo-cocyamucran cucrema
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Oeduuut Butamuua D MmOXKeT urpaTtb CyWeCcTBeHHYI0 ponb B natoreHese mHorux CC3

Cncremarnyecknin o630p M MeTa-aHanns 25 anuaeMHONorniyecKknx ncenepgosanmi (2000 -2017rr)
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| KOPOHAPHOIro KPOBOTOKA
t VSMC-TF-+ pNF-x —» PAR-2
| IKCnpeccuwn peuenTopos sutamuna D

* XecTKoCTo ¥ KaneunduKkaums aopTel

« AnchyHKUMA IHAOTENHA U

FNagKoOMbIleYHbIX KNeToK

Aedwunrt

HapyweHune hyHKumm
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TKaHu
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AHeBpu3Ma aopTbl U nepudepuyecknin
arepocknepos

1 tHOUNLTPAUMK Makpodaramu

1 IKCNPECCUR METANNONPOTENHAS -2 U -9
1 xemoxumos CCL2, CCLS, CxXCL1

1 kuHa3 ERK1/2, pNF-kB, p38MAPK

1 IL-2, IL-4, IL-10

Kansumdukaums aprepuin U KnanaHos

t uuduneTpaumn Makpodaramu

t TREM-1, TLR2, TLR4

! 3KCNPECCHs MeTannonpoTenHas -2 u -9

1 kuHa3 pNF-xB, p38MAPK
t LI-6, IL-1B, TNF-q, IFN-y

1 runokcua-uHayunposanuwe daxropa HIF-1a

i

Vikrant Rat, Dewendrs & Agramal. Role of Vitarmin O in Cardiovascutar Diseases. Endocrinel Metab Cin North Am. 2017 Dwcember : 46(4) 10391069 dst-10.3016/) act 201707 009

MHDO0MALING ANA MEDMESCIY i DADMALCATHWEOXIY DABOTHACOR



° MEDPOINT

3aBMCUMOCTb MHTEHCMBHOCTU BOIN OT YPOBHSA
25(0OH)D B KpoBwH

50004

Gokcek E, Kaydu A. Assessment of Relationship between Vitamin D Deficiency and Pain Severity in Patients with Low Back Pain: A Retrospective, Observational
Study [published correction appears in Anesth Essays Res. 2018 Oct-Dec;12(4):970). Anesth Essays Res. 2018;12(3):680-684. doi:10.4103/aer.AER 96 18



[lononHutensHbIn Nnpuem ButammHa D; no3sonser
NyYLIEe KOHTPOAMPOBATbL XPOHUYECKYIO BoNb

Mean difference

VitaminD Placebo
0

Generatad with DistillerSR Forest Plot Generator from Evidence Partners

Wu Z, Malihi Z, Stewart AW, Lawes CM, Scragg R.
Effect of Vitamin D Supplementation on Pain: A Systematic Review and Meta-analysis.//Pain Physician. 2016 Sep-Oct;19(7):415-27.



3,H NOKPUHOJIOITUA CTapEHUA U BO3PACT-

AN o Tty I—.--O-H

Logistic regression predicting odds of having frailty by risk factors.

accouuupoBaHHble 3a6oneBaHus

CMHAPOM CTapYeCcKon aCTeHUU Y NOXKUABIX NI0AEN B
Bo3pacrte 280 ner: pacnpocTpaHeHHOCTb U Koppenauuu

Fraiity Syndrome among oldest old Individuals,
aged =80 years: Prevalence & Correlates

Pumnn Samar Sharm ' Bane Samatas Doty Lanid Gangery
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Short Physical Performance Battery (SPPB) | 421 112 1553
Depression (%) 138 129 &7

Chwonie Joint puins (%) 4% 19 1218
Hypertcasien (%) on ol 094

Chromic Obstructive Pulmonary Discase (COPD) | 301 103 878

Open in & separaie window
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=% Sharma PK, Reddy BM, Ganguly E. Frailty Syndrome among oldest old Individuals, aged 280 years:
Prevalence & Correlates. J Frailty Sarcopenia
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Yem nHTeHcusHee 60nb, Tem BosblLe NauueHTOB UMeKoT
CTAPYECKYI0 aCTEHUIO

He CHOPPEXTHROBAMMLIN PHCK CHOPPEXTHPOBAMM IR PHCK
* Hannyume 6onum npuBOAUT K PasBUTUIO e T e aacoinn RS
CTap"IECKOFI aCTeHunun Bans npw Ret 187(183,192) | 515(495,537) 1S8(L54.162) 341(3.26,356)

* Crapyeckana acTeHUAa NPUBOAMT K

55 (95% C 51, .59), p<0.001

Pain at

nosasneHuio bonum

Key
i — A At asOCat On
ABVC‘TOPOHHRﬁ B3aMMOCBA3b MeXay XpOHUYeCcKon 6onbio 8 .::‘c;ls'\(l 27, 38) . of offect
= @*———o (omelation
CyCrasax W Crapyeckon acreHuen. [AaHHble KOroprol

«M3yuenne CKENETHO-MbILIEYHOro 3A0pOBbA "

6narononyymus»

A0 (95% Q1 34, 47), p<0 001

Chaplin, W1, McWilliams, D.F, Millar, B.S. et al. The bidirectional relationship between chronic joint pam and frailty: data from the lnvestigating Musculoskeletal Health and Wellbeing cohort. BMC Gerlatr 23, 273 (2023).

Mummmu_umm.«mwmmmwwuwmuumawn of the UK Biobank Cobort. Arthritis Care

74: 1989 1996. hetps.//doi org/10.1002/act 24747




Hu3KkuM yposeHb BUTamMmHa D umeet npamyto CBA3b C
YaCTOTOM BCTpeYaemocTn 6011 B CnuHe

Buramuu D u 6onb B cnuHe: cucremaruyeckunii 063op u metaananus HabnoaaTenbHbIX UCCNeA0BAHNIA
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° OHUOOKPUHOJIOI VA CldPCHWA VI BOSPAC I-dCLCOLIMWMPOBAHHDIC 3a00)1€EBdHWA

ButamuH D BmaeT Ha 601b nyTem noaasneHus
CUHTEe3a NPOBOCNANUTE/IbHbIX LUUTOKUMHOB

GLIAL CELLS

Butammn D BAMAEGT HaA OTAENbHbIE NYTU Pa3BUTUA
BOCNANUTENIbHOIO NPOLEecca, CBA3aHHbIE C XPOHUYECKOM
6onblo, peryiMpya B acTtpouutax M MUKPOIIUM
copepaHue TpaHchopmupylowero ¢pakropa pocra bera-

1 (TGF-B1), KoTOpbIA NOAABNAET AKTUBHOCTb PasIMYHbLIX

BOCNANIUTE/IbHbLIX UNTOKMHOB

dward A Shiptos sed igeth | Shipton Vitamde D and Pain Vitamin D and ity Role in
the Asticlogy and Maistenance of Theoes Pan ety snd Avsocksted Comorbiditees Pann Besearch and Trestmaent Vohune 201%



Y () nepeckazars =

DH[I0KPUHOJIOTUS CTapeHUsl M BO3pacT-aCCOUMNPOBAHNBIE -

ButamumH D moxkeT cnocobCcTBOBaTb YMEHbLLEHWUIO oK

3a CYET MOAY/IALMM ONUOUIHbBIX CUTHANOB

Burtamuu D ymeHblwan mexanuyeckyio runepanresmnio Ha 30-40% v xonogosyio aAIoAUHHUIO
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Cuff - onepuposanmbie KpHichl, Sham — cumynsuma onepaumn, Vit-D - noaysans sut D, no Vit-D — we nonysanu sur D
Annopmnma — 60nb o1 wenaryGusx crumynos (6ons npu Aérwom npukockosermu / Ha xonoge / s wapy)

Poisbess et al Oholecaiciterol (Vitamin D) Reduces Rat Neuropathi Pain by Modulating Opiout Signaiing. Mol Neurobiol 2019 Oct: S6(105 7208 7221, dot: 10 1007/112035-019- 1543 6

Lobasnexune Konexkanoumdepona
yayswano MexaHnveckne noporm
HOUMUEenumm y MUBOTHBIX c
MOHO3PTPUTOM, YMEeHbLWano
MEeXaHMUYecKylo runepanresmio Ha 30-40%
¥ XONOA0BYI0 ANNOANHMIO

Cpean  mAeHTUOUUMPOBAHHBIX  EHOB,
CBA3AHHBIX C HOUMUENUMEen, anNoaMHKen
1 onuonaamu, 21 red moxer BbiTo CBA3aH
¢ metabonuamom sutamuna D




HNOKPUHOJ10IrUA cTapeHus M Bo3pacT-aCcCoLUMPOB

YDM,D,VIH ymeHblaeT UHTeHCUBHOCTb

. pt ___._,_/_

d00JIEBdRWVA

CUCTEMHOIO BOCNaneHuA rnpu bonu

YPUAWUH

' AroHuct P2Ypeuentopos
Ha makpodarax u
MUKpPOIuu

—

/; S
o~ l

npamasn 6nokapga 6onesoro

CeHCOpHbIA HEMPOH —

mmnynoca

Nopasnexune cuHTesa
NPOBOCNANUTENIbHbIX
LUMTOKMHOB

P2YR WUWPOKO 3IKCNPeccupyroTca no
BCEMY OpraHusmy, HO B Bonbluen
CTeneHyn OHM NNOKANU30BaHbI Ha
IHAOTENUANbHBIX KNEeTKaXx,
MUKPOrAne, CaTeNNUTHbIX
FAUANbHbLIX KNeTKax, Apyrux

YmeHblueHue socnanenus u 6onu

MMMYHHbBIX KNETKaxX U NenKoumuTax




YpUAUH CHUXKaeT HOUULEeNTUBHYIO aKTUBALUIO

G

2.0+

15

A PWT (°C)

05

-1.0

1.0
0.5+
0.04

utp

125

50

100mgkg '

» YpuauH obnapaet aHTMHOLULENTUBHbBIM
AEUCTBUEM
» YpuanH nosbiwaer 6a3oBbii nopor

YYBCTBUTENILHOCTU K Bonum

Okada, M., Nakagawa, 1., Minami, M. and Satoh, M. (2002) Analgesic Effects of intrathecal Administration of P2Y Nucleotide Receptor Agonists UTP and UDP in Normal and Neuropathic Pain Moded Rats Journal

of Pharmacol- ogy and Experimental Therapeutics, 303, 66.73.



b PeKTMBHOCTL KOMOMHaUMK YpuauH + Uutnaux + B12
npu ocrpon 60nm B cnuHe

Group NB: VAS

80 - [JocTtoBepHoe ymeHblueHue bonesoro CMHAPOMa

£ 60+ (BALL 60nm):

2 40

> ? * Ha5 aeHb Tepanuu — Ha 28,6%
20-1

* Ha 10 peHb Tepanun — Ha 49%

Ha crapre 5 AeHb 10 pexsb

M.A Mibledli et al. Symptomatic improvement in an acute, non-traumatic spine pain model with 3 combination of uridine
triphosphate, cytidine monophosphate, and hydroxocobalamin Pain Studies and Treatmnt Vol 2, No.1, 610 (2014)



Y (%) nepeckazare [ ¢

AcT-aCCOLUNMUDOBaHHbBIE 3aboneBaHuUsa

COI‘IyTCTBleLIJ,aﬂ Tepanua yMeHbLIMNACh Y
bonbluMHCTBA NauueHTos (75,6%)

JlekapCTBEHHbIN Npenapar n%

HMNBMN 62 (77,4)
MNapauetamon 61 (82,3)
Tpamagon 19 (79,2)
AHTUAENpeccaHTbl 18 (81,8)
MNperabanuH 12 (70,6)
MeTtamuson 9 (100,0)
fabaneHTuH 16 (85,0)
[pyrue onuartbl 1(100,0)
Apyrue npenaparsl 22 (75,9)

Negrdo L et al. Pain management, 2014;4(3):191-19



HOKPUIHOJIOI WA ClapCEHVA VM BO3SPACI-dCLCOLIMWPDOBAHHDIEC ¢

dU 9 l A 2__:1__.4__';_

Hykneotuabl +BUT B vs BUTaMuHbI B npu
KOMNPECCUOHHOMU HEUPONATUMN

VAS

100 + PazHmuya BALL Ha 3-m susuTe \_ 7
. Fugu POYPUAVIH
80 - -
.
= 60- 7
E
. 40 + .
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20
o
Pis B, % > 4 o, \/ [eicTBue paxe camoro KPOXOTHOrO CyllecTsa
yfz & vﬁ Q\Q 0$ 06 NPUBOAUT K U3MEHEHUAM BO BCeW BCeNeHHOM

Q Q Q Q Q Q
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Goldberg H, Miblelli MA, Nunes CP, et al. A double-blind, randomized, comparative study of the

use of a combination of uridine triphosphate trisodium, cytidine monophosphate disodium,
Treatment ng,MM and hydroxocobalamin, versus isolated treatment with hydroxocobalamin, in patients
presenting with compressive neuralgias. J Pain Res. 2017;10:397-404, Published 2017 Feb 15.



°‘ JHUAOKPUHOJIOI VA CladpERnAd M BOSPDAC I -dCLCOLIMWPDOBAHRDIE 3d00JIEBdHWA

YpuanHmoHodochaT
rNaBHbIA AEUCTBYIOWMA KOMMOHEHT
150mr

HEVIPOYPMIMH

Neurouridin

Bl1- 2,5mr
B6~ 4mr
B12 - 3mkr

\
.........

Ponuesan kmcnora — 400 mkr




HepocraTtouHocTb unu aepuumt sutamuHa D,
YBe/IMYUBAET PUCK KNIMHUYECKOU Aenpeccum

(OR 1.75, 95% Cl 1.24-2.46; p = .001)

DEPRESSION AROUND THE WORLD

Depression in Americans 69+

of suicides per year .
20%=5 ¢
U About 1 in 15 people 65+ suffer from depression
: » ) ’ .» A 7. R
WA _'

J T

v Only 10% of those 65+ get help for depression

R. Briggs, K. McCarroll, A. O'Halloran, M. Healy, R. A. Kenny, E. Laird. Vitamin D Deficiency Is Associated With an Increased Likelihood of Incident
Depression in Community-Dwelling Older Adults,//Journal of the American Medical Directors Association, 2018




Koppekuus aepuumta ButammHa D (npu ypoBHe
25(0OH)D meHee 20 Hr/mn)

v'7 000 ME B aeHb - 8 Heaenb BHYTPb

KoppeKuusa HeaocTatka BuTammHa D (npu
ypoBHe 25(0H)D 20-29 Hr/mn)

v'7 000 ME B aeHb - 4 Heienn BHYTPb

NopaepxaHue yposHen BuTamuHa D > 30 Hr/mn

v/ 1000-2000 ME exeaHeBHO BHYTPb




3Hﬂ0KMHOﬂOFMﬂ Crape€HUd 1 BO3paCi-aCCOLIMMPDOBAHHbIE 3a60/1eBaHUS

BUTAMWH D,

[IETPUMAKC 8 TABNETKAX M B KANASX

Coipbe Beayuwiero muposoro npoussogurens — DSM
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4000 ME
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* Cpeanenenogeqnnie Tpuranuepminst (Medium
Chain Triglycerides wan MCT) - 510 BUA
JAHETHYECKOIO KHpa, BIIEPBLIC TMTOJTYHUECHHOIO B
(papmanieBTHYECKOH MPOMBIIUIEHHOCTH H3 KOKOCOBOIO
Macsia B 1950-x rozax s aoaeii, ne enocobnnix
HEPEBAPHBATH 0OLIMHBLIC AHDPDI

MCT npakTHYECKH MOMECH FAJILHO HOHAIA0T B
Hesein, naccHBHO AM(GQYHIHPYS H3 KHIICYHHKA B
MOPTATLHYIO CHCTEMY 6e3 HeoOX0IMMOCTH
MOAHDUKALHH

MCT we rpebyor yuacrust annass! U cojel
aweaam s seacsisanns i AKKT

MoryT nenosnb30BaThest NP NaTONOrHH MEYEeHH,
JKeJIYEBBIBOSIINX MyTeil U MOKETYI0UHOI Kesle3bl



* HecCOMHEHHO — OHMM N3 OCHOBHbIX OaKTOPOB,
nogaepXmBaroLmx HopmanbHoe OU3nonorM4eckoe COCTOSHNE U
PaboTOCNOCOOHOCTb B MOXUIIOM BO3pacTe, ABMAETCS numaHue.

« CbanaHcupoBaHHOE COOTBETCTBEHHO BO3PAaCTy OHO Urpaet
OonbLUYO posib B 3aMeaneHnn nNpoLLecCcoB CTapeHnsa opraHmama u
BINUSIET HA XapakTep U3MEHEHUN, BO3HUKAIOLMX B pa3fNYHbIX €ro
cucTtemMax.



« B Pecnybnukn benapych ytBepxaeHa lNporpamma «flpoOykmbi numaHusi
ons1 1rodell No)KUusi020 eo3pacmay», HanpasrieHHasl Ha peanusaunio
HauuoHarbHou ripoepamMmMbel 0emozpaguyeckou be3orracHocmu, B 4acTu
yBENMNYEHUA NPOOOIMKUTENBHOCTU XU3HU N 0DecnevyeHnst akTUBHOIO
gonroneTun noaen NoXmrnoro BospacrTa.

* Ee uensto sBnnock cosgaHne Hay4yHo 060CHOBaAHHOM MHIPEANEHTHOW
CTPYKTYpPbl NPOAYKTOB NUTaHUA ONs No4eN NoXumoro Bo3pacTa,
pa3pabomka mexHos102ul U op2aHuU3ayusi ux rnpou3zsodcmea Ha
npeanpuaTnax KoHuepHa «benrocnuwenpomMm» 1 gpyrux npeanpuatnsax
N1LLeBOW NpoMeblLLSIEHHOCTM Pecnybnukn benapyce.



* PaspaboTaHbl KOMMJIeKCHbIe
obocamumenbHbie cmecu (KOC) cepuu
«[Jayzaneuyuye» — cyxme nopoLlKoodbpasHble
CMEeCU 3epPHOBBIX MPOAYKTOB, OBOLLEWN, PYKTOB,
aMMWHOKUCIOT ¢ AobaBrieHneM BUTaMUHHO-
MUHepanbHOro npemMmukca «ApbapsuT-2»,
BUTaMWHOB B YNCTOM BUAeE, AHTAPHOW KUCNOTHI,
LIBETOYHOM MbifbLbl U APYroro Cbipbsi.



ApanTtauums K rMnoKcum y YenoBeKa Kak
BaXXHbIU (PaKTOp NoOBbILWEHNA YCTOUNYUBOCTHU
K CTpeccy

[ MNOKCUSA cocTaBnsieT HeoBXoaANMbINA INEMEHT
XN3HU - OHa nepuognyeckn peannsyeTcsd B
doopmMe rmnokcemMmmn npm Harpyskax pasnmyHou
MHTEHCNUBHOCTMN. CnepoBaTernbHO, OpraHn3m
yernoBeKa yxxe obrnagaeT CroXuBLLUENCSH B
npouecce 3BontoUnn adodpeKTMBHOU U

YCTONYMBOU OONTOBPEMEHHON aganTtaunen K
TMMNOKCUWN.



B3aumocsA3b mexay pyHKUUEN U FTeHETUYECKUM
annapaTom KneTKM - KNn4YeBoe 3BEHO MeXaH13Ma
apanTtauuu

e [locnepoBaTenbHOCTL ABNEHWA COCTOMT B TOM, YTO YBENUYEHUE
(PM3UONOrM4ECKOU (DYHKUMM KNETOK Bbi3bIBAET B Ka4€CTBE NEPBOro CABUra
yBenuueHue ckopoctu TpaHckpunuuu PHK Ha cTpykTypHbix reHax [JHK B
anpax 3TUX KNeTok

e YBenuyenue konuyectsa uHgopmauyuorHou PHK npuBoauT K NOBLILLEHWIO
yucha nporpammupoBaHHbix 3Ton PHK pubocom v nonucom, B KOTOPbIX
WHTEHCUBHO NPOTEKAEeT NpoLIeCC CUHTE3a KNEeTOYHbIX OenKoB

e B utore npoMcxoauT yBenuMYeHue CUHTe3a HyKneuHoBbIX KUCNOT U Genkos
W, KaKk cneacteue, (opMMpOBaHKE Tak Ha3biBaeMOro CMpyKkmypHo20 cneda
B CUCTEMaX, cneuuu4eck OTBETCTBEHHDLIX 3a afjanTaLuuio opraHu3ma K
[JAHHOMY KOHKpPEeTHOMY (haKTopy cpeabl



Ctumynbl, Bbi3biBawowme nosgHee UM
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¥
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[ MNnoKkcuyeckasa Tepanua, peanmays cBou NpsiMble U
rnepekpecmHnie 3aluTHble addeKTbl, 0becrnevynBaeT MOLLHOE
KapAuonpoTEKTUBHOE AENCTBUE CrOCODOCTBYET
npeaynpexgeHuio nemMmnyecknx NoBpexaeHni cepala.

C y4yeTOM BbIWENIIOXKEHHOIO ODOCHOBaH MeToA
agantaumm K nepuvoanyeckoMy AOENCTBUKD TUMOKCUM B
YCNOBUAX runobapnyecknx bapokamep, KOTOPbIA NO3BONSET
TOYHO perynupoBaTb AONIUTENIBHOCTb W MHTEHCUBHOCTb
MMOKCUYECKOro BO3O0eNCTBUS.

Apantauua B ycnoeusax 6apokamepbl uMeeT  pad
CYLLIECTBEHHbIX OTIIMYMUIA OT TAaKOBOW B YCIOBUSAX MOCTOSIHHOW
rMNOKCUN B ropax.

Tak, npu wucnonb3oBaHUM 6BGapokamepbl MOOAbLEM Ha
BbICOTY M COOTBETCTBEHHO CHWXXEHUE HaNPSXKEHUA KUcnopoaa
BO BAbIXaeMOM BO34yXe MNPOUCXOOUT TMOCTEMEHHO, C
pearbHbIM BbINOMHEHMEM MPUHLUKMNA CTYNEeH4YaTon aganTtauuu.
OTO [OaeT  pearnbHYyld  BO3MOXHOCTb  0bonTM  Unu
MUHUMN3NPOBATb aBapUMHYIO CTaauio aganTtaunm K rmnokKCumn.
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Cnacmbo 3a BHUMaHue U
meprieHue



