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YerBepThiii HOMep skKypHasia «[Ipobiembl repoHay-
KI» MPUYPOYEH K BaSKHOMY COOBITMIO TOZIa B MUPE Tepo-
HayKu U comepkut matepuasbl III mekmyHapomHoro
KOHI'pecca « YIpaBJjieHNne CTapeHueM».

Konrpecc npoxompmi ¢ 13 mo 15 gekabps 2023 roga
B MockBe Ha 6aze AHO «MOCKOBCKMI IIEHTP MHHO-
BallMOHHBIX TEXHOJIOTMIA B 34pPaBOOXPaHEHMM» U ObUI
OpraHmM3oBaH COBMeCTHO ¢ PoccuifickuM TrepoHTOO-
IMYECKMM HayYHO-KJIMHMYECKMM LieHTpom PHUMY
um. H.U. ITuporoBa MunusgpaBa Poccunu B pamkax crtpa-
TErn4eckoro npoekra «VIHCTUTYT U3yueHus CTapeHUs»,
noxnepskanHoro nporpammoint «ITpuoputet 2030».

B sTomM romy KoHrpecc ObUI TPETBMM IO CYUETY
¥ BIIEPBBIE B CBOEM MCTOPUM MPOXOIMUJI CPasy B OHJIAMH
u odnaiin popmarax. KoHrpecc «VipasieHnue cTapeHu-
eM» HalpaBJIeH Ha YriTybeHue 3HaHuii B 0671aCTy TpaHC-
JIALMOHHOM MEOUIMHBI, TpeACTaBIeHe COBPEMEHHbIX
TEXHOJIOTUII UM WHCTPYMEHTOB [JiS BHEIPEHUS B K-
HMYECKYIO TMPaKTUKY TPUHIUIIOB I€pOHAYKM, a TaKXKe
Ha MpUBJIeUEHMe CIEeMATNCTOB CMEXXHBIX HAITPaBJIeHMIA
IJIS1 B3aMMOJENCTBYS B 061aCTY MEAUIIVIHBI JOJITOIETHSI.

Konrpecc mocssileH O6GCYKIEHMIO CaMbIX IMOCIE]-
HUX HAy4YHBIX JOCTMKEHMI B TaKUX OOJACTSIX, KaK re-
HeTMKa M OIUTeHeTHKa BO3pacCT-aCCOLMMPOBAaHHBIX

The latest edition of the journal is focused on a sig-
nificant event in the field of geroscience and features
content from the III International Congress "Aging
Management”.

The Congress took place from December 13 to 15
at the Moscow Center for Healthcare Innovations, in col-
laboration with the Russian Gerontology Research and
Clinical Centre of Pirogov Russian National Medical
Research University. It was organized as part of the Aging
Institute's initiatives supported by the Priority-2030
Program.

Breaking new ground, this year's "Aging Management
" Congress featured a dual format, with both online and
offline sessions running side by side. The primary fo-
cus of the "Aging Management" Congress is to enhance
understanding of translational medicine and showcase
cutting-edge technologies for implementing geroscience
principles in clinical practice. Furthermore, this event
aims to draw in experts from related fields to interact
within the sphere of longevity medicine.

The scientific convention highlights the latest advance-
ments in genetics and epigenetics related to age-related

3ab0j1eBaHMIi, OMArHOCTMKa 3abojieBaHMii Ha OCHOBE
OMMKCHBIX TEXHOJIOTMI, MCKYCCTBEHHBIN WHTEJJIEKT
M ero mpuMeHeHUe IJjsT 06paBOTKM GUOSIOTUUECKUX
UM KJIVMHUYECKUX [TaHHBIX, MPUMEHEHNE METOIOB CHU-
CTEMHOM OMOJIOTMM B TEPOHTOJIOTUM, M psifa OPYTUX
BOITPOCOB.

B atom romy B KOHrpecce NMpUHSJIM y4acTHe BeLy-
I[Yie 9KCIepThl B 06JaCTU M3YUYeHUsT TPOIIECCOB CTape-
HMSI M MeOUIMHBI goarojetust u3 6ojee uem 10 ctpan
(B Tom umncie Kuras, Bpasunum, Utanuu, Cunramypa,
Cepbun, ABcrpasuu). ['octamu KoHrpecca ObUIM yue-
Hbl€ C MUPOBbIM MMeHEM, Takue Kak bpaiian Kennemu,
JIyumxku @onrana, [opan CesBo, Pob6epro AsBec
Jlopency, Anekceit Mockanes, EBrenuit Poraes.

Mpb1
MOCKOBCKOTO I1I€eHTpa WHHOBAIMOHHBIX TEXHOJIOTUIA
B 3ApaBOOXpPAaHEHNM 3a TMOMOIIb B OpraHM3aluy KOH-
rpecca, y4acTHMKaM KOHTpecca M aBTOpaM, IPUCJIaB-
IIVM TEe3UChI AJid MyOIMKauu B TEMaTM4eCKOM HoMepe

BbIpa’kaeM 6HaFO,[[apHOCTb npeacCTaBUTEISIM

JKypHaJia.

TkaueBa O.H., uneH-koppecnongent PAH, n.m.H., mpo-
eccop, raBHbBIN peakTOP
Yypos A.B., k.6.H., 3aM. IJTaBHOTO peJaKkTopa.

diseases, as well as the utilization of omics technologies
for disease detection and the integration of artificial intel-
ligence in biological and clinical processes. Additionally,
it covers the application of systems biology methods
in gerontology and other relevant topics.

This year, experts in aging processes and longevity
medicine from over 10 countries, including China, Brazil,
Italy, Singapore, Serbia, and Australia, participated in the
congress. Renowned scientists such as Brian Kennedy,
Luigi Fontana, Goran Sevo, Roberto Alves Lourenco,
Alexey Moskalev, and Evgeniy Rogaev were among the
guests at our event.

We extend our gratitude and appreciation to the
Moscow Center for Healthcare Innovations for their help
in coordinating the Congress, as well as to the partici-
pants and authors who submitted their scientific abstracts
for publication in the thematic issue of the Problems
of Geroscience journal.

Olga Tkacheva, MD, PhD, professor, corresponding
member of RAS, Editor-in-Chief
Aleksey Churov, PhD, Deputy Editor-in-Chief
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OCHOBHBIMM CITYTHMKaMM IMalMeHTOB cTapiie 60 jieT IBaSIOTCS 3a00eBaHus
CeplIeuHO-COCYOMUCTON CUCTEMBI U repuaTpuyeckue CMHIAPOMbI. beccrnopHo, Ha-
pPYILIEHUS JIMIIUIHOTO M YIVIEBOAHOIO OOMEHa YBEIMYMBAIOT CEePIEeUHO-COCYIM-
cThiii pucK. OmHAKO BOIMPOC BAMSIHUS TIOKa3aTesiel JUMIMIHOTO CIIEKTpa U yrie-
BOIHOI'O OOMeHAa Ha OCHOBHbIE repuaTpUIeCKie CMHIPOMBI OCTAETCSI OTKPBITHIM.
W3BecTHO, UTO posib caxapHOro auabera 2 TUIA HAa pa3BUTHE CTApUYECKOM acTe-
HIM, CApKOIEHNM, KOTHUTUBHBIX HapYIIEeHUI MeHsIeTcs ¢ Bo3pacTtoM. Ecim Ha-
JIM4ye XpOHUYECKON TUITEPITIMKEMUM B TTOKMJIOM BO3pacTe SIBjsieTcss (haKTOpoM
pUCKa PasBUTHUS repuaTpUUIeCKuX CUHIPOMOB, TO B CTApUYECKOM BO3pacTe 3TO
BJIMSIHME CHIDKAETCS, a Y JIOJITOKUTEJIeN IpuodpeTaeT HEMTPaTIbHYIO poJib. Vc-
c/efoBaHMsI TIOCTeAHUX JIET TIOKa3ajIn, YTO Cpeiy BCeX MoKa3aTesel JUMUIHOTO
obMmeHa y yinil crapiie 60 yiet Hu3kui ypoBeHsb JITIBIT accouumpoBaH ¢ pa3BUTH-
€M CTapuecKOM aCTeHUM, CApKOIIEHNY, KOTHUTUBHBIX HAPYIIIEHNIA.

KitroueBble c/10Ba: TUCIUIMAEMMS; CaXapHbIii uabeT 2 TUIa; TUIePIiMKeMus;
cTapyeckast aCTeHMs; CApKOIIEHNST; KOTHUTUBHbIE HApYIIIEeHNS.

HOns mutupoBanusa: Konsiea E.C., Ctpaxkecko M.J. CBsi3b HapyllleHUN JU-
MMIHOTO U YIJIEBOTHOTO OOMeHa C OCHOBHBIMM repuaTpuyeCKUMI CUHIPOMaMMA.
Ipo6nemvt zeponayxu. 2023; 4: 185-192. DOI: 10.37586/2949-4745-4-2023-
185-192

Koniaeva E.S.*, Strazhesko 1.D.

Pirogov Russian National Research Medical University, Russian Gerontology Research and Clinical
Centre, Moscow, Russia

Abstract

In people over 60 years, the most common diseases are the cardiovascular
system and geriatric syndromes. Dyslipidemia and hyperglycemia are
traditional cardiovascular risk factors. However, their impact on the major
geriatric syndromes development among people over 60 years remains unclear.



The relationship between the presence of diabetes mellitus type 2 and the
development of frailty, sarcopenia, cognitive impairment depends on age. With
increasing age, the influence of chronic hyperglycemia on geriatric syndromes
decreases and in centenarians it acquires a neutral role. Recent studies have
shown that in people over 60 years old low HDL levels are associated with the
development of of frailty, sarcopenia, cognitive impairment.

Keywords: dyslipidemia; type 2 diabetes mellitus; hyperglycemia; frailty;

sarcopenia; cognitive impairment.
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BBEJEHUE

B ocHoBe cTapeHus jexkaT yHMUBepcajbHble MoOJe-
KYJISIPHO-KJIETOUYHbIE MEXaHM3MbI, KOTOPbIE€ TPUBOMAST
K PasBUTUIO TepUaTPUUECKUX CUHAPOMOB M BO3PACT-
accouMMpOBaHHbIX 3aboseBanmit (BA3), B Tom umcie
U cepaevHo-cocynucTbix 3a6oneBanuit (CC3). MsBecTHO,
YTO HAPYIIEHNUS JIUTTMIHOTO U YIJIEBOAHOTO OOMeHa SIBJISI-
IOTCS TPAAMIMOHHBIMM (aKTOpamMy KapAMOBACKYISIPHO-
ro pucka. OmMHAaKO UX BJIMSIHME B CTAPIIMX BO3PACTHBIX
rpymmnax Ha pasButue crtapueckoit actenuu (CA), capko-
TIEHUY ¥ KOTHUTUBHBIX HAPYIIIEHMIA MaJIO M3yUeHO.

CBSI3b IVICJIUTIUOEMUN
CO CTAPUYECKOW ACTEHUEN

B 0mHOMOMEHTHOM MOMEPEYHOM MCC/IeIOBAHNUN TT0U-
™ 300 skuteseit croymibl MHooHe3un JIskakapThl cTapiie
60 JieT BBICOKMI YPOBEHb JIMIIOMPOTEUIOB HU3KOV TIOT-
Hoctu (JIITHIT) 6b11 accouumnpoBaH CO CTapueckoil acTe-
Hueli (CA) [1]. B noprpymrie i ¢ IOBBIIIIEHHBIM YPOB-
uem JITTHIT (> 130 mr/min) CA Bcrpeuanachk B 3,5 pasa
BbIllle, YeM Y Jul, ¢ HopMaJybHbIM ypoBHem JIITHII
(< 130 mr/mn) (p < 0,05). Ipyrue moxkasares JIUIUIHOTO
CIIEKTPa, Takue Kak oo xonecrepud (OX), Tpurimiie-
punpl (TT), nunonpotenst Bbicokoi mimotHocTy (JITIBIT),
CTaTUCTUYECKM 3HAUMMBIX CBsi3eii ¢ puckoMm CA He MoKa-
3. B TanBanbckom mccnenoBanum cpeny 1839 yuact-
HukoB ot 50,0 mo 92,2 roma MoSIy4mau MPOTHMBOIIOIONK-
Hble pe3yJbTaThl: noBbileHne ypoBHs: OX (> 160 mr/mm)
OBIJIO CBSI3aHO C MeEHbIIell pacrnpocTpaHeHHOCTbiIo CA
(OILI = 0,44, p = 0,023) [2]. YpoBens ke JITTHIT He 6511
cBs3ad co CA. B Kurae cpenu 8791 maieHTOB cTapiiie
60 steT moBbILIeHHbBIT ypoBeHb OX (> 5,20 MMosb/T) B cpaB-
HeHuu ¢ HopmasibHbiM ypoBHeM OX (€ 5,20 Mmosib/)
ObIT CBS3aH C MEHBIIMM DPUCKOM Kak IpeacTeHun
(omr = 0,703, p < 0,001), tak u CA (OILI = 0,561,
p < 0,001) [3]. B mpyrom uccinenoanuu 130 kuraiiies,
cpenHuit Bo3pact Kotopbix 72,80 + 8,61 roma, ypoBeHb
JITIBIT ruske y ;vir co CA B cpaBHEHMM C TOATPYIINON 6e3
CA (1,20 % 0,30 mmosnb/n npotuB 1,34 * 0,32 MMoOIb/7,

p = 0,017) [4]. B pauHbIX NOATpyNIax YypPOBHU
JITTHIT me ormmuamuch (2,54 * 0,86 MMOJb/ MPOTUB
2,53 + 1,14 mmonb/n, p = 0,985). B Bpaswiun ripu o6cite-
nosauuy 6osee 200 rocnUTaNIM3MPOBAHHBIX MAIMEHTOB
B Bo3pacte 60 jieT 1 cTapiie cpenu BCeX MOKasaTesieit Jn-
MMIHOTO OOMEHA TOJIBKO MOBBILLIEHHBI ypoBHb JITTHIT >
100 mr/mit peske BcTpeuascs y jmi, co CA, yem B rpyTire
6e3 CA (29,6% nporus 44,4%, p = 0,028) [5]. [Tpu mHO-
roakroprom anammse uu JITIBII, uu JITTHIT He 6buin
cBs3aHbl co CA.

Ecin ToBOpUTH O KOTOpTE MOJTOKUTENEN, TO Cyllie-
CTBYIOT JIMIIb €OUHUYHBbIE WCCAENOBAHUSI CBSI3U JIVC-
summnaevMu co CA. B mpocnekTMBHOM MCCIIeIOBaHUM
359 maumentoB co CA 80 ser u crapiiie, BKJIroUast I0JI-
TOXKUTEJIeN, TIpY [ABYXJETHEM HaOJIONeH BbICOKUI
ypoBeHb xosiectepuna JITIBIT cBsizaH ¢ Jydiiieii BbIXKU-
BaeMocThIO [6]. Cpemruit ypoBeHb xosnectepyuna JITIBIT
Y BBDKUMBIIMX MYXUMH cocraBwi 43,4 * 10,3 mr/mi,
a y ymepumx cocraBmi 36,7 * 7,6 mr/on (p = 0,001).
AHanoOrmMyHoO U y SKeHIUMH: cpefgHuit yposeHb JIITBII
y BbDKMBIIMX cocTaBwi 49,3 * 149 wmr/mn mnporus
42,2 * 11,5 mr/on y ymepumx (p = 0,001). Cpeau 60-
Jilee TpeX ThICSU POCCUICKUX OJTOXKUTENEeN YpPOBEHb
anosumioniporenHa Al u JITIBIT 6buT 1OCTOBEPHO HUKE
B rpymme jui, co CA no cpaBHeHMio ¢ rpymmoi 6e3 CA
(p < 0,01) [7]. Ilpm sTOM TOBBILIEHME ATIOIUIIONPOTEN-
Ha Al Ha Kakzgbie 10 Mr/mj1 cHYKaJIO IIAHCHI HaJTMUMS
CA Ha 8% (p = 0,002).

B nomnepeunom nccienoBanuyu gonaroskuresnein Kuras
m3yuasnach CBs3b ypoBHS OX c 6a30BOI ¥ MHCTPYMEH-
TaJIbHOM (PYHKIVIOHAIbHOM aKTUBHOCTBIO [8]. YV My>KumMH
3HAUMMBIX KOPPEJSIIMOHHBIX CBSI3€ll He OOHapyyKeHO.
Cpenu sxeniyH ipu yBenmueHnn OX Ha 1 MMOJIB/JT pUCK
TIOJTHOV 3aBUCUMMOCTM OT TIOCTOPOHHEH TTOMOIIU YMeHb-
masicst Ha 21,1%, a ymepeHHOI U TOJHOM 3aBUCUMOCTH
oT mocTopoHHel momoru Ha 27,8% (p < 0,05). B poc-
CUICKOM UCCJIeIOBaHNUI CYTIepIOITOXKUTENel I. MOCKBBI,
CpemHMII BO3pacT KOTopbIx coctaBmi 98,3 * 1,9 roga, no-
Ka3aHo, YTO Cpeay MmoKasaresieit iumaHoro crnekrpa (OX,
TT, JITTHII, JITIBIT) Tonpko ABa JOCTOBEPHO CBSI3aHbI
¢ dyHkuMoHanbHbIM crarycoM [9]. OX nosnokuTenbHO



KOPPEeJIMPOBaJI C MHIEKCOM MHCTPYMEHTATbHOM aKTUBHO-
cu IADL (r = 0,834; p < 0,05). B noarpymrme i ¢ OX
> 5,0 MMOJIb//T MHIEKC MHCTPYMEHTAJIbHOM aKTUBHOCTU
IADL Bbittte, uem y jiui ¢ OX < 5,0 mmoss/i1 (20 6amutoB
mpotus 13 6aios, p < 0,05). JITTHIT Takske MOIOKUTENH-
HO KOPPEeJIMPOBAJT C MHIEKCOM MHCTPYMEHTAIbHOM aKTUB-
voctu IADL (r = 0,732; p < 0,05) u 6a/utamu 1o KpaTKoii
uikasie onenku nuranus (r = 0,634; p < 0,05). B moarpyn-
e ¢ JITTHIT € 3,0 MMOJIb//T MHAEKC MHCTPYMEHTATbHOM
aktuBHOCTU [ADL Hmske, yem y yuyacTHMKOB ¢ JITTHIT >
3,0 mmonb/n (12,5 6ama nporus 17 6anos, p < 0,05).

3akiouenue. HeomHopoaHble pe3ysibTaThbl TOTYYeHbI
B uccienoBanusax cssisy OX u JITTHIT co CA. Hauboisee
cunbHO co CA cpenym Jmi TOXKWIJIOTO, CTAPYECKOTO BO3-
pacTa u JONroKUTeNel CBsi3aH MMeHHO ypoBeHb JIITBII.
B uwactHOCTH, BbIcOKMIT ypoBeHb JITIBIT accomnympoBaH
C Jyullei BbDKMBAEMOCTbIO Y Jinil crapiie 80 Jier.

CBS$I3b IUC/IUIINIEMUU
CO CAPKOITEHUEM

B Kopee cpenyu 6osiee moayTopa ThICSY MAlIEHTOB
> 65 jileT 0OGHAPYKEHO, YTO MHIEKC OTHOIIEHMSI MACChI
amNMeHAMKYISIPHBIX CKEeJIETHBIX MBbIIII K Macce Teja OT-
purarenbHo Koppenmpyetr ¢ OX (r = -0,233; p < 0,001)
M TIOJOXUTEIbHO Koppemupyer ¢ ypoBHem JITIBII
(r = 0,062, p = 0,039) [10]. Vposuu JIITHII B noarpymn-
rax C capkomneHuein u 6e3 Hee He pasimuaancb. Cpenu
YYaCTHMKOB 6e3 oskupenust yposenb JIIIBIT 6b11 mocro-
BEPHO BBILIIE Y 3[0POBBIX JIAI B CPABHEHUU C MOATPYII-
1ot ¢ caprornenueii (46,7 = 0,5 nporus 44,2 = 0,9 mr/mJ,
p = 0,006), a ypoBenb ke TI, HampoTuB, JOCTOBEp-
Ho ke (133,0 + 3,8 nmpotus 156,2 + 54 mr/mi, p <
0,001). B mpyrom 105KHOKOPECKOM MCCIeOBaHUM Cpe-
v 6osiee 12 THICSY YeIOBEK, BO3PACT KOTOPBIX COCTABUII
20 sieT u crapiiie, MeTabOIMUECKUI CUHIPOM BCTPEYAIICS
y 51,1 % nuiy ¢ capkorieHueit, a B rpyiine 6e3 CapkoreHnn
toimpko y 21,9% (p < 0,001) [11]. Hamume mertabosnu-
YeCKOro CMHAPOMA MPUMEPHO B 2 pa3a MOBBIILIAET PUCK
capkoneHuu cpeay Bcex Bospactos: 20-39 yer (O 2,13,
p <0,05), 40-64 sier (OLII 2,13, p <0,05) u > 65 net (OLL
1,98, p <0,05). PacrpocTpaHeHHOCTb BBICOKOTO YPOBHS
TT (> 150 mr/mn) u Hmskux sHauenwit JITIBIT (y myk-
uyH < 40mr/mr; y skeHiiyH < 50 Mr/mia) Bbillle B IOI-
IpyIIe MalyeHTOB C CapKOIeHNel, ueM y Jiui] 6e3 Hee
(p < 0,001). B kuraiickom ucciaenoBannu 84 maryeHToB
> 65 et B rpymne ¢ capkonenueit yposeab OX, TT, JITTHII,
JIMTIOTIPOTEUAOB OueHb Hu3Kou IwioTHoctu (JITTOHIT),
JIMTIONPOTEUAOB MPOMEXYTOUHOM TwIoTHOCTM (JITIITIT)
ObLT BbILLIE B CpPaBHEHUM C TPYIION 6e3 capKoleHuu
(p < 0,05) [12]. TTpu mHOrOdakTOpHOM aHaau3ze JITTOHII
M OCTaTOYHbIN JIUTIOMPOTEMH TOCTOBEPHO OTPUIIATETHHO
KOPPEIMPOBAJIN CO CKEJIETHO-MbIIIIEYHBIM MHAEKCOM.

Ha ceropHsuHuii 1eHb COOTHOILEHME TPULTIULEPU-
JIOB K JinionpoTenaam Bbicokon maotHoctu (TT/JITIBIT)
SIBJISIETCSI OHMM M3 TOKa3aTeJiel Pe3sMCTEeHTHOCTU K VH-
CYIMHY B KJIMHMYECKOV mpakTuke. Cpenm KOPEmcKux
MY)KUMH B BospacTe 60 JieT u crapiiie COOTHOIIeHMe
TT/JITIBIT 1ONOKUTENBHO KOPPEMPOBAIIO C PUCKOM

capkornenuu [13]. PacnpocTpaHeHHOCTb CapKOTIeHMM TO-
CTENeHHO POCja B COOTBETCTBUM C YBEJIMUEHUEM COOT-
nomrenust TT/JITIBIT (p < 0,001): BcTpevanach y 14,8%
yuactHukoB nipu TT/JITIBIT € 1,4,y 22,1% — npu TI/
JITIBIT = 1,5 — 2,4,y 27,6% npu TT/JITIBII = 2,5 — 3,8
u 38,6% nipu TT/JITIBII > 3,9. [TocJie nompaBKy Ha BCe CO-
nyTcTBytoime Gaxkropsl (Bo3pact, UMT, kypeHue u T. 11.)
CaMbIi1 BBICOKUII LLIAHC UMeTb CapKOIMeHNIO ObIT B IPYIIIIe
TT/IMBIT > 3,9 (O = 2,10, p = 0,001). B Kurtae npu
obcemoBannm 752 marmenToB crapiie 60 JyieT ¢ auabe-
TOM TOJTyY€HbI MPOTMUBOIOJIOKHbBIE PE3Y/ILTAThI: BEICOKOE
coorHomienne TI/JIIIBIT > 4,71 B cpaBHeHMM C HU3-
kum TT/JIMBIT < 1,41 v myskumu u TT/JITIBIT > 5,61
B cpaBHenuu ¢ TT/JITIBIT < 2,07 y >KeHIIVH KOppesu-
poBaJio ¢ OOJIbIIIell MBILIEYHOM Maccoil y 000X IOJIOB
(p < 0,001 pns myskums, p = 0,003 pyst skeHiyH) [14].
Puck capkorenuy 6bUT MeHbIIIEe B TPYIIaxX ¢ BBICOKUM CO-
otHottenneM TT/JITIBIT kak y MyskKuMH, Tak U y SKeHIIVH
(p £ 0,001).

3akmoueHue. Hanbosee BayKHbIMY [TOKA3ATEIISIMM JIN-
MMAHOTO OOMEHA B OLIEHKe BEPOSITHOCTY PA3BUTHSI CapKO-
neruu sipistiorcst TT m JITIBIT, a Takoke X COOTHOILLIEHME,
KaK M3BECTHO, CBSI3aHHOE C MHCYIMHOPE3UCTEHTHOCTDIO.

CBs3b JIUC/IUITNIEMAUU
C KOrHUTUBHbBIMU HAPYIIEHNSIMU

B xuraiickom uccienoBannu y 6osee 700 monroskum-
tesiert Kurast He 6bIJIO BBISIBJIEHO CYIIECTBEHHbBIX Pasiin-
Yyl B MOKAa3aTe/sIX JUIMUIHOTO CIEKTpa MEXIY CyObek-
TaMM C KOTHUTMBHbIMM HapyiieHusimu (KH) u rpymmoi
6e3 KH [15]. Cpasy B HECKOJIbKMX UCCIIEHAOBAHUSIX ObLUIO
nokasaHo, yto KH cBsizanb! Tosbko ¢ ypoBHsimu JITIBIT
u He saBucaAT ot ypoBHer OX, TT' mu JIITHII. Cpemu
387 monroskuteneit Utamuy TOMbKO Y MYKYMH YPOBEHD
JITIBIT 6buT MONOKUTETBHO CBSI3aH ¢ Gaj/uiaMu Mo Kpart-
KOM IIIKaJie OlLleHKM tcuxudeckoro craryca (MMSE)
(p =0,037), a y 5KeHIIMH TaKOM CBSI3Y He OOHapyskeHO [16].
B nmpyrom nccienoBanuy manyeHTOB 85 JieT rmokasaresn
MMSE 6buti OCTOBEPHO HIDKE Y MAIMEeHTOB C HU3KUM
yposHeM JITIBIT (meguana 0,93 MMosb/iT) M COCTaBISIIN
25 6amwtoB mpotus 27 6a/UIOB B IOATPYIIIE C BHICOKMM
yposuem JITIBIT (memuana 1,65 mmonw/n) (p < 0,001)
[17]. KH B 2,5 pasa uaiiie BCTpeYasnCh y JIAL, C HUSKUM
yposHeM JIIIBII, yem y st ¢ Beicokum ypoHem JITTBIT
(p = 0,003). Cpemn 140 cynepmonrosxurenen ypo-
Beb JIIIBII mosioskutesibHO KOppeaMpoBas ¢ Gauiamu
no MMSE (r = 0,32; p < 0,0001) [18]. B rpymnne suj,
¢ pesynpraramy 1o MMSE 25-30 6a/ioB KOHIIEHTpa-
umst JITIBIT Beille, yeM y YYaCTHMKOB C pe3ysIbTaTamMu
nmo MMSE < 25 6a/710B, BHe 3aBUCMMOCTY OT Iojia (Iyist
mykunH p = 0,046, pas sxkenwmua p = 0,0003). B npy-
rom ucciaepoBauuy — 540 skutenelt mrrara Hb}o—ﬁopx
B Bo3pacte oT 60 mo 98 sier 6e3 meMeHLUMM U MHCYJIbTa
B aHaMHe3e — II0JTy4eHbl cxoskye pe3ysbratsl [19]. JIna
¢ ypoBuem JITIBIT > 60 mr/mi1 mo CpaBHEHMIO TpYII-
oyt ¢ JITIBIT < 40 mr/on umenu 6Gojiee BBICOKME Oali-
JIbI TI0 KOMIUIEKCHOJ OIleHKe KOTHUTMBHBIX (GYHKIINIA
(Bce p < 0,05). Iokasaresm OX, JITIHII, TT' He Gbuin



CBSI3aHbI C KOTHUTUBHBIMK QyHKUMsAMHU. B pabore Benito-
Ledn, Julian et al. cpemu 6ojee OBYX THICSY SKUTEJIEN
Wcnanuy noskxuiioro u CTapueckoro Bo3pacTa IMoKa3arean
KOTHUTUBHBIX TECTOB Y JIUI C TUIIEPXOJieCTEPUHEMMUEN
(OX > 200 mr/m) cHUXKaINCh MeIJIEHHEe, YeM Y UX CBep-
ctHUKOB 6e3 rumepxonecrepuHemMuu (OX < 200 mr/mm)
[20]. B TeueHme TpexieTHero mepyuoma HaOIIOmEHNS
MMSE cumskancst Ha 0,7 = 4,3 6ajuia y y4aCTHUKOB 6e3
runepxonecrepuHemun 1 Ha 0,3 * 3,9 Ganna y y4yacTHU-
koB ¢ rumnepxonectepuremuent (p = 0,007). CkopocTb CHM-
SKEHMST KOTHUTUMBHBIX (QyHKuMii coctaBuia 0,2 + 1,3 6ai-
Jla B TOA IJi1 YYaCTHMKOB 0Oe3 TUIepXOoJiecTepUHEMUN
n 0,1 £ 1,2 6ayta B rom Ijig YYaCTHUKOB C TUIIEpXOJe-
crepunemuent (p = 0,028). B Anouuu npu ob6caenoBaHnmu
1186 uenoBek B Bospacte > 70 JieT OONTOKUTENM COCTa-
Bwm 5,2%, OouarHos OUCIUITMOEMMM YCTaHABIMBAJICS
Ha ocHoBaHuyu rokasaresteit JITTHIT > 140 mr/mn, JITIBIT <
40 mr/pg1, TT > 150 mr/mj1 wiv npuemMe CUMOIUIIeMude-
CKUX TpernapaToB Ha MOMEHT BKJroueHus [21]. Beicokmit
ypoBenb xosiectepuna JITIBIT 6bi1 acconmmpoBaH ¢ yy-
MMM TTOKas3aTessiMu 1o MOHpeanbCKoi IIKajie OLEeHKU
koruuTyBHbIX QyHKUMi (MOCA) B rpyime ¢ aprepuaib-
Hout runieprouvent (AT) u pucmunuaemueii (p<0,05), Ho B
rpymre ¢ AT, B rpyrime ¢ [ucmnmueMiueil u rpyne 6e3 ru-
TIEPTOHUY U TUCTUTTUIEMIN TaKOi CBSI3U He OOGHAPYIKEeHO.

3akmiouenue. Hambosnee 3HaUMMBbIM IOKa3aTesieM
JIMIIUIHOTO OOMeHa [JIs1 KOTHUTMBHBIX (DYHKIMI Yy JINI
MOKMJIOTO, CTAPYECKOrO BO3PACTa M JOJTOKUTENEN SIBJISI-
ercs ypoBenb JITTBII.

CBsI3b I C/IUITUIEMMAU C ITPOI'HO30M

PaccTporictBa nunuaHoro o6MeHa — OfHa U3 IJIaB-
HBIX TIPUUMH CEPIeUYHO-COCYIMUCThIX KaTacTpod. OmHaKo
muHamMuka daxkropoB prcka CC3 u nx BKjIafg cpean crap-
[IMX BO3PACTHBIX IPYIIT MajousydeHbl. Ilpu 5-jetHem
Habromenmy naryenTos 85 sier yposenb OX, JITIBIT 6611
IOCTOBEPHO HIKe Y He AmoxkuBImMX o 90 yieT B cpaBHe-
Huy ¢ gocturiummy Bospacra 90 stet u 6osee (p < 0,005)
[28]. Cpenu 6onee Toicstum Kutaies > 100 et noBbiLie-
Hue yposHeit kak OX, JITIBII, Tak u TT, JITTHII cBs3aHo
¢ Goslee BBICOKMM KauecTBOM 3ku3HM [22]. Tak, mHAekc
EQ-5D mnonoskutesibHO KOppenupoBai ¢ ypoBusmu OX
(p = 0,001), TT (p = 0,05), JITTHIT (p = 0,004) u JITIBII
(p < 0,0001). B poccuiickom mccaenoBaHUY MOCKBUYEN
> 95 ner yposuu OX, JITTHIT, JITIBIT He BiausiM Ha pUCK
yMmepeTb B TeueHue Tpex JyieT [23]. Yposuu OX u JIITHII
TIOJIOSKUTENIbHO KOPPeIMPOoBau ¢ QYHKIMOHATbHBIM CTa-
TYCOM, UTO FOBOPUT O JIYYIlIEM KauyeCTBE SKU3HU TOTOXKM-
Teseil ¢ 6osee Boicokumy ypoBHsivMyu OX m JITTHII.

B perpocrnektuBHOM wuccienoBanun 485 manyeH-
toB crapiie 60 yer u3 CaymoBckoi ApaBuy BbISIBJIEHO:
y yuacTHMKoB ¢ JITIBIT < 1,1 MMOJIb/JT pUCK CMEPTH OT BCEX
MPUYMH B 2 pasa BbIllle, YeM Yy Juil ¢ Beicokum JITIBIT >
1,6 mmony/n [24]. Yposam JIITHII, OX u TT' He Bmmsmm
Ha CMEPTHOCTb. B TMPOCIEKTMBHOM OTEYECTBEHHOM MC-
cnegoBaHuy 379 mauyeHToB > 65 JieT, He MPUHMMAaBIINX
CTaTMHbI, NP TPEXJIETHEM HAOMIONeHWM YCTaHOBJIeHa
U-o6pasHast cBsi3b Mexkay ypoBHeM OX 1 CMEPTHOCTBIO
ot Bcex mnpuumu [25]. UnrepBan OX 5,4-7,2 MMoOmb/1

acCoOUMMPOBAH C HavMeHblleli cMepTHOCThIO. T1o cpaBHe-
HUIO C 3TO} I'PYIION IIaHC ymepeTb B moarpymme OX <
5,4 mmotb/n Bhitie B 5,78 pasa (p < 0,001), a B moarpyrme
OX > 7,2 mmonb/n — B 6,24 pasa (p = 0,027).
3ak/ouenne. Bompoc BiMsHUS TTOKas3aresien Jummi-
HOTO o6MeHa Ha TPOTHO3 Y TOJTOXKUTESIeN, a TakKe JIUI]
MOKIJIOTO ¥ CTAPYeCKOrO BO3PACTa OCTAETCSI OTKPBITHIM.

CBSI3b HAPYIIEHUWH YITIEBOOHOI'O
OBMEHA CO CTAPYECKOI ACTEHUEN

VY Jopeit MOXKWIOro BO3pacTa C TUIIEPIVIMKEMUEN,
B TOM uiicjie ¢ caxapHbiM auabetom 2 tuma (CI2), puck
pasButusi CA BblIIlle, UeM B I'pYIIIe C HOPMaJIbHbIMM [TOKa-
3aresistmu TToko3sbl. [To manubeiM Garcia-Esquinas, Esther
et al. [26], cpenu maumeHTOB crapiie 60 jeT yacrora
pasButusi cuagpoma CA Bbiite npu Hammunm CII2, yem
y mozmeii 6e3 CII2, mpu HabomeHnn B TedeHne 3,5 roma
(11,3% n 5,4%, coorBeTcTBeHHO, p < 0,05). Hamuume CII2
B 2 pasa ysesmumBasio madc CA (p < 0,05). B mpocnek-
tuBHOM uccaenoBanuyu B CIIA cpemn 1848 maimeHTOB
> 65 ner puck passutuss CA y naumentoB ¢ CII2 6but
BbiIllIe, ueM y nanyeHToB 6e3 CI2 (OP = 1,52; p < 0,001)
[27]. ITpu 9-neTHeM HabmofeHNY YKeHIIMH B Bo3pacTe 70-
79 siet HaMUYe BhICOKOTO YPOBHSI INIMKMPOBAHHOTO reMO-
o6uHa (> 8,0%) TpoekpaTHO MOBBIIIAET PUCK PA3BUTUS
CA B cpaBHEHMUY C HOPMaJIbHBIM YPOBHEM IJIMKMPOBAHHO-
ro remoro6uHa (< 5,5%) (p < 0,05) [28]. C mpyroit cTo-
POHBI, ¥ TUIIOTJIMKEMMUSI Y JIAIL TTOSKMJIOTO ¥ CTapueCKOTro
BO3pacTa siBiisgeTcs (HakTOpoM prcKa HeOIarompusTHIX
co6wiTmii: passutie CA u KH, roBbllieHne cepaeuHo-co-
CYIMCTOTO PUCKA, YBeJMUeHIe YaCTOThI MafieHnii U mepe-
JioMmoB. B oTeuectBeHHOM McciienoBanuu A.A IllapoBoii.
n A.Y. MypcasoBa y noutu 1000 maimeHTOB MOXWUIIOTO
Bo3pacra, crpagatomx CII 2, pacrnpoctpaHeHHOCTh CA
B MMOATPYIITE C TUTIOITIMKEMIYECKMMU SMM304aMy B aHaM-
Hese cocrasisiia 56,5 %, a B moarpyie 6e3 Takux 31m30-
noB b 12,7 % (p < 0,05) [29]. Coueranne CII 2 u CA
3HAYUTEJIbHO YXYOILIAeT MPOTrHO3 B OTHOIIEHUM CMEPTHO-
cti. B mpocrnekTuBHOM McciienoBanuu 1213 maiyeHToB
ot 60 no 101 ropa, npu 11-y1eTHem HabrOHEHUM OBLIIIO 06-
Hapy’>KeHO, UTO Me[yaHa BbIKMBAEMOCTHU Y TeX, KTO CTpa-
nmaet ogHoBpemeHHO CJII2 u CA, 6blja camMoli KOPOTKOM
M coCTaBJisiia Bcero 57,2 mecsia, 4To HIKE, YeM Y TeX,
KTO crpanaet Tosbko CA (83,78 mecsiiia) v Tosbko CI12
(119,93 mecsua) (p < 0,001) [30]. ITo cpaBHeHUIO ¢ AMLIA-
mu 6e3 CII2 u CA B noarpymnme ¢ CI2 u CA 6b11 caMblit
Bbicokui1 puck cmeptu (OP = 1,760; p < 0,001).

3aksouenne. Y jmil crapire 60 jleT Kak TUITepIIn-
KeMusl, TaK M SMMU30[bl TUITOIIMKEMMM TIOBBIIIAIOT PUCK
pasButusi CA. Coueranme CII2 n CA cBsi3aHO C yBenu-
YeHVEeM CMEPTHOCTY CPEOy TOKWIIbIX, JIUI] CTAPYECKOTO
BO3pacTa U JOJITOKUTEIEN.

CBSI3b HAPYIUIEHUH YITIEBOJTHOT'O
OBMEHA C CAPKOIIEHUEN

Cpeny manyeHTOB TOXWJIOTO M CTapueckoro Bo3pac-
ta CII2 n capKomeHus! IMMPOKO pacpocTpaHeHbl. MOKHO



JIM TOBOPUTH 06 ofHOHamnpasiaeHHOCTH cBsi3u CI2 u cap-
komieHun? Jliomy TOXKWUIOTO M CTapuyeckoro BO3pacTa
¢ CI2 uMelOT TMOBBIIEHHBI PUCK PAa3BUTHUSI CapKOIIe-
umn. Cpenu 6osee 1000 kutaiie > 60 jer vacroTa
capronienun B moarpyimme ¢ CJ/I2 3HauMTETbHO BBIIIIE,
yem y jur 6e3 CO2 (14,8% mporus 11,2%, p = 0,035)
[31]. AHamorMyHo pUCK CapKOMEHMUU CPemy MY>KUMH T10-
SKMUJIOTO BO3pacTa ObLT JOCTOBEPHO Bbilile B rpymme CII2
Mo CpaBHEHMIO co 3mopoBbiMu Jyimiamu (p < 0,05) [32].
B npyrom nccnegosanmm Kim, Kyung-Soo et al. npuns-
ym yuactue 414 xopeiiues crapiue 65 jer. Ilanc umersb
HM3KYIO MBIIIEYHYIO MacCy ObIJI MPMMEPHO B IBa-YeThIpe
pasa Bbiile y jmn ¢ CI2, yem y jmn 6e3 CO2 (p < 0,05)
[33]. V noskwmibIX My)KUMH HM3Kas MbllIeyHasi Macca
(< 7,40 kr/m?) BcTpevanach y 57,6% yuactHukos ¢ CII2
ny 41,5% myxkunn 6e3 CI2 (p = 0,040). AHasornyHo
y noxkmwibix >keHH ¢ CI2 pacnpocTpaHeHHOCTb HM3-
KOJM MBIIIEYHOM Macchl (< 5,14 xr/m?) Gblaa BbIlle, yem
y skeuiyH 6e3 CIO2 (25,9% mnporus 15,0%, p = 0,044).
BepositHo, CII2 MOXKeT YCKOPSITb TIOTEPIO MbILIIEUHON
MacChl ¥ CUJIbI, TJIaBHBIM 0Opa3oM, M3-32 PE3UCTEHTHO-
CTU K MHCYJIVHY ¥ TOBBIIIEHUIO YPOBHS BOCHAIATENb-
HBIX UUTOKMHOB [34]. Ilpu TpexsieTHeM HaOGIOLEeHUM
1840 mammenTtoB ot 70 mo 79 netr y smu ¢ CIO2 cHuske-
HMe MBIILIEYHON CWIbI pa3rubaresieil KoJeHa M KauecTBa
MBI TPOMCXOOMIO 6picTpee mpumepHO Ha 50%, uem
y st 6e3 CI2 [35]. TIpomomskuTesibHOCTh M YPOBEHb
koHTposist CII2 Takske BAMSIIOT HA TeYEHME CApKOTIEHMM.
Cpenn 485 kopeiitieB B Bospacte 70-79 yieT npu AJIUTEb-
Hoctu CJI2 Gosee 6 JyieT Wi ypOBHE TIIMKMPOBAHHOTO
remoriobmuHa 6osnee 8,0% mokaszarenu QYHKIMOHATb-
HOM CITOCOGHOCTY MBI (KAUeCTBO MBIIIIIL) JOCTOBEPHO
HIDKE B cpaBHeHMM c aurenbHOCThi0 CII2 MeHee 6 jeT
MY YPOBHE IMIMKMPOBAHHOTO remoryiobuHa meHee 8,0%
(p < 0,05) [36]. B dnouun cpepm 588 maumentos ¢ CI12,
cpemauit Bospact koropbix 70,0 * 8,9 jer, cHuKeHMe
ypoBHs1 HbAlc Ha > 1% B TeueHme roma MPUBOIUIIO
K YBEJIMYEHMIO MACChl CKEJIETHBIX MBIIII] MO CKeJIETHO-
MbIIIIEUHOMY MHIeKCY 10 5 % (p = 0,027) [37].

WuTtepecHo, uto He Tonbko CII2 MOKeT CIToCOOCTBO-
BaTb MBIIIEYHOM aTpoduu, HO U ero OCJOKHeHus. Tax,
B uccienoBanmm Fung, Foon Yin et al. cpenu 387 sxure-
siert Cunramypa ot 60 o 89 et ¢ CII2 puck capkoneHun
yBeJIMUMBAJICS B 2,5 pasa mpyu Haamumy nyabeTmdeCcKoi
HedpomatMn MO CpaBHEHMIO C JIMLAMU C COXPAHHOM
dyukumert mouek (p = 0,006) [38].

3akmouenue. ['unepmiMkemMuss — accouMMpoBaHa
¢ capkomnenuein. Y qui crapiie 60 et Hamume CII2 yBe-
JIMYMBAET PUCK capkorneHuy. OyHKIMOHAIBHOE COCTOSI-
HI€ MBI 06PaTHO MPOMOPIVIOHATLHO CBS3aHO C IJIN-
TEJIbHOCTBIO U TsKeCThIo TeueHust CII2.

CBSI3b HAPYUIEHU YITIEBOOTHOI'O
OBMEHA C KOTHUTUBHbBIMU
HAPYUHIEHUSMU

Cy1iecTByeT [OCTaTOYHO MHOTO JCCJIeNOBAaHWM, 13-

YYaIolIUX CBSI3b IMITEPITIMKEMUM C KOTHUTUBHBIMM Hapy-
meHussMu U gemenuneir. CII2 sBisercs hakTopoM pucka

pasBUTUSI JeMeHIMKU. B M3pamibCKOM IMPOCIEKTUBHOM
uccnenoBanuy Hammume CII2 B cpemHeM Bo3pacTe ITO-
Boimaer puck KH B moskmyiom u cTapueckom Bo3pacTe.
[Tpu 30-netHem HabmomeHun 1892 manyeHTOB CpenHero
BO3pacTa JeMeHIus pasBuiach y 34,8% 6Gonbubix CII2
ny 17,4% nuu, He crpagatommx CI2. B rpymre namnyes-
toB ¢ CI2 1maHc pa3sBuTus AeMeHIMM ObUT BhIle B 2,83
pasa, uem B rpyrmire koHTposs (p = 0,006) [39]. [Tpu 9-net-
HeM Hab6moneHnu 6o0jee 800 mauyeHToB 55 y1eT u crapiie
ob6Hapy>keHo, uTo CJ/I2 MOBbIIIaT PUCK Pa3BUTHUSI GOIE3HM
Anbureiimepa (BA) Ha 65% 110 cpaBHeHMtO ¢ ymiiamu 6e3
CI2 (OP =1,65; 95% U 1,10 — 2,47) [40].

B uccnenosanun Gao, Yuxia et al. cpenu 8213 kuraii-
1eB oT 65 10 99 JjleT pacrnpoCTPaHEeHHOCTh YMEPEHHbBIX
KH u nemenuuu gocroBepHo Boiie y jmi, ¢ CII2 B cpas-
HEHMM CO 3[0pOBbIMM ydacTHUKamu (ymepeHHble KH:
13,5% npotus 9,7%; memenuus: 2,34% nporus 1,34%,
p < 0,001) [41]. OnHako Takast CBSI3b COXPaHsIACh JIUIIb
B Bo3pacre oT 65 mo 84 ser, a B rpymme 85 yiet u crap-
11e He 6bU10 pasHuLbl B pacnpocrpaHenHocty KH. Tlpu
uccaenoBauny 6osee 600 KUTAMCKMUX FOJTOKUTEeN Ha-
pyiieHre mkemuu Haromak wiu CI2 cyliecTBeHHO
He BJIMSUIM Ha PUCK KOTHUTYMBHBIX HapyIueHwi [42].

B KpymHOM paHIOMM3MPOBAHHOM VCCJIEOBAHUU
ACCORD c yyacTueM MOUTM TpeX ThICSY IALMEHTOB
cpemHero u moskkmioro Bospacrta ¢ CI2 yBenuyeHue riu-
KMPOBAaHHOTO reMorio6rHa Ha 1% ObIJIO CBSI3aHO CO CHU-
skeHueM Ha 1,43 6auia pe3ysbTaToB TeCTa Ha 3aMellleHne
umpposbix cumBosioB (Digit Symbol Substitution Test,
DSST) (p < 0,0001), na 0,14 6ata mo MMSE (p = 0,001)
u Tecta Pes Ha 0,09 6amia (p = 0,02) [43]. B Kurarickom
MCCIeIOBaHUM TMalyeHToB crapiie 60 jieT ypoBeHb IJIN-
KWIMPOBAHHOTO TeMOIJIOOMHA, MPOHOJIKUTETBHOCTD Te-
vennst CII2 u TsKesast TUIIOIJIMKEMMSI B aHaMHe3e ObUIn
CBsI3aHbI ¢ noBblieHHbIM pyckoMm KH y natmenTtos ¢ C]J
(OII = 1,40; OLI = 1,67 n OI = 2,72 cOOTBETCTBEHHO,
1uist Bcex p < 0,05) [44].

I'uneprivkeMusi acCoUMMpoBaHa C PUCKOM pPasBUTHST
KH u y sint, 6e3 CI2. [1py HabmoneHn B TeueHme 6 et
6osee 2000 KOTHUTMBHO-COXPAHHBIX IAlYIEHTOB, Cpem-
HMIA BO3PACT KOTOPBIX COCTABUII 76 JIET, BHE 3aBUCUMOCTH
oT Hasmuwst wiin otcyTcTBust CJ12, 6osiee BbICOKVE YPOBHM
[JTIOKO3bI SIBJISTFOTCST (PAKTOPOM PUCKA PasBUTUST JEMEHLINN
B o6eux rpynmnax [45]. Cpenu sun, ¢ CI2 npu cpenHem
YPOBHE III0K03bI Hartoiak 10,5 MMOJIB//T IO CpaBHEHMIO
¢ 8,9 MMoJIb/T pUCK IeMeHIMY yBeauunBaeTcs B 1,4 pasa
(p = 0,002). B rpynmne yuactuukoB 6e3 CII2 mpu cpen-
HEM YpOBHE IJIFOKO3bl HaTOIIaK 6,4 MMOJb/T 1O CpaBHe-
HUIO C 5,5 MMOJIb/JT PUCK PasBUTHSI JeMEHIM ObUI BbILIE
Ha 18% (p = 0,01).

3akmouenue. Pormp CIO2 xak daxrtopa pucka KH
C Bo3pacToM ocyiabeBaetr. Y JIMI CpeJHEro Bo3pacTa Ha-
yuune CII2 mosbimaer puck pasButus KH B moskmiaom
Bospacrte. Y Jymn, > 60 ner Hasmume CII2 yBenuumBaeT
puck passutust KH, a y s crapiue 85 ster nammune CI12
He BiusieT Ha puck KH. TTnoxoit miMKeMu4yeckuil KOH-
TPOJIb CBSI3aH C KOTHUTUBHBIMY AUCHYHKIMSIMM.



CBSI3b HAPYIIIEHU YITIEBOITHOI'O
OBMEHA C ITPOTHO30OM

B merananuze 14 wmccienoBaHMii M3yvyanaach CMepT-
HOCTb OT BCeX IpUUMH IanyeHToB ¢ Havajgom CII2 B 60
JIET U CcTapllie B CPAaBHEHMM C KOHTPOJIbHOV T'PYIIoi 6e3
CI2 [46]. OTHOCUTENBHBIN PUCK CMEPTU IJIT MYKUMH
B rpymre ¢ ge6iotom C2 or 60 mo 70 yier cocraBisieT
1,38 u 1,13 gng nmebiora B Bo3pacte 70 JyieT u crapiie
MO0 CpPaBHEHWIO C TPpynmoi KoHTposs. Cpemy >KeHIIH
¢ CII2 B aHAJIOTMYHBIX BO3PACTHBIX T'PYIIAX PUCK CO-
craiastn 1,40 u 1,19 coorBerctBenHo. HecomuenHo,
CII yBesMuMBaeT CMEpPTHOCTD B JTFOOOM BO3pacTe, OMHAKO
CTeleHb TOrO BAMSHMUS pasHas. B marckom mccienosa-
Hum cpenu yint, ot 40 no 79 ner CII2 yBenmumBaeT puck
cvmeptn B 1,5-2,5 pasa (p < 0,05) B cpaBHeHun ¢ o61en
MOMYJISILIMEN B COOTBETCTBYIOIIMX BO3PACTHBIX I'PYIIIAX.
A y nauyenTtoB > 80 jieT Takoy CBSI3M He OOHapPY>KEeHO:
ypoBeHb cMepTHOCTH Y Jinil ¢ CII2 He OT/IM4aeTcs OT Mof-
rpymmsl 6e3 CI2 (p = 0.3) [47].

IIpu 5-netHem HabGIOmEHMM MALMEHTOB 85 jet, mpu
CpaBHeHMM TOArpyI ymepiix 10 90 et 1 JOCTUTIINX
Bo3pacta 90 yiet u Gosiee, pasHUIIBI B MCXOOHOM YPOB-
He IoKo3bl He 6bUio [48]. Cpemy 232 monroskurterei
I'pysun CII2 He 6bUT CBSI3aH C 12-MeCSYHBIM YBEJIMYEHU-
eM CMepTHOCTH OT Bcex mpuunH [49]. B oTeuecTBeHHOM
MCCIEIOBAHUY TIPU TPEXJIETHEM HAaOIIOMEeHUM 3a JOJro-
SKATEJISIMY TIPY CPaBHEHMM BbDKMBIIMX UM YMEPIIUX CY-
MEePIOJITOKITENIeN He OOHAPYKEHO pasinunii B YPOBHSIX
rmMKupoBaHHoro remornobuna (p < 0,005) [23]. B apy-
TOM OTEUEeCTBEHHOM MCCJIEOBAHUM Y JIOJTOKUTEIEN
r. CaparoBa C BO3PacTOM BBISIBJIEHO IPOTPEAVIEHTHOE
camkenne OX, TT, rokossl 1 Kpeatunuta [50]. Yposennb
[JIIOKO3bI B Bo3pacTHOM rpymme 90-99 ser coctaBiist
6,1 = 2,1 MMOJIB/7 U GBI JOCTOBEPHO BBIIIIE, YEM Y Maly-
enToB > 100 et — 4,8 * 2,2 MMOJIb/J1.

3akimouenne. Cpsi3b CII2 cO CMepPTHOCTBIO OTJIM-
YaeTcsl B pasHbIX BO3PACTHBIX Tpymmax. Y TalyeHTOB
60-79 netr nanumune C/] yBenmumBaeT puck cMepTtu. Y ma-
umentoB 80 JieT u cTapiiie, BKIIOUast JOJTOKUTENIeN, Ha-
ymume CII2 He B/IMSIET HA CMEPTHOCTb.

3AKJ/IIOYEHHNE

Posnb HapyliieHuit yriieBogHOTO obMeHa B PasBUTUM
repuaTpuyecKux CUHAPOMOB C BO3PAaCTOM MEHSETCS.
Ecmu y momeit ot 60 go 79 jileT OHM TOBBIIIAIOT PUCK
pasButusi CA, capkonenuu u KH, To B BospacTe crapiiie
80-85 sier urparor HelTpaabHyIO posib. Cpemy Imokasa-
TeJiell JIMMMIHOTO oOMeHa Haubosibliiee BIMSHNE MMeeT
ypoBeHb JITIBII. B pa3BuTnm 0CHOBHBIX repuaTpuieCcKux
CUH/IPOMOB OH UI'DAeT MPOTEKTUBHYIO POJIb.

KondaukT nHTEepecoB. ABTOPBI 3aSIBIISIIOT 00 OTCYT-
CTBUM KOH(MIMKTA MHTEPECOB.
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Bbanauguu [I.E., Yypos A.B., Ap6arckuit M.C.

®T'AOY BO PHUMY um. H.U. ITuporoBa Munsapasa Poccun, Poccuiickuii repoOHTOJIOTMYECKUIA Ha-
YUYHO-KJIMHUYEeCKMIi leHTp, Mocksa, Poccust

Hanbonee 3HauMMbIM KOMIIOHEHTOM CEKpPETOMa ME3eHXMMHBIX CTPOMAasIbHBIX
kietok (MCK) cunratorcsi BHeKJieTouHble Be3uKysbl (BB). B cBoem coctaBe
BE3UKYJIbI HECYT HaOOp 6eIKOB, 6MM0aKTUBHBIX JIUINA0B, HYKJIEMHOBBIX KIUCJIOT,
3aIMIIas UX JUMUAHBIM OMcI0eM, a TPy TMOIVIOLIEeHUM KJIeTKaMU-MUIIIeHSIMU
MOTYT J€MOHCTPUPOBATh CTOVKME pereHepatuBHbie 3¢ dekTol. OmHAKO MHOTHE
MCC/IeIOBaTe/M MOKa3bIBAIOT, UTO U APYTMe KOMIIOHEHTbl KOHIMUIIMOHMPOBAH-
HoV cpenbl, Kpome BB, takske yuactBytoT B pyHkuuym MCK. Takum o6pasom,
IJIST BbISICHEHMSI MeXaHM3MOB pereHepaTuBHbix 3(dekroB MCK BaxkHO olie-
HUTb BKJaa BB B aTu nmpoieccol.

BB yuacTBYIOT B MeXXKJIETOUHOM KOMMYHMKaIMH, TepeaBasi OT OJHOM KJIETKU
K OpYyroii 6esKky, 6MOaKTUBHBIE JIMIIMUIbI ¥ HYKJEMHOBbIE KMCJIOThl. BB, mpo-
IyLypyeMble CTBOJIOBBIMM KJI€TKAMM, MOTYT JOCTaBJATh KJIETKaM-MUIIIEHIM
BaKHYIO MHPOPMAIMIO IS pereHepanuy TKaHel mociie nospexaenus [1].

B nogassisioniem GOJBIIMHCTBE CTaTeM, MU3YUYEHHbIX IIPU HAIIMCAHUMU ITOTO 00-
30pa, PaCKPBIThI CXOXKME BOIIPOCHI, TaKMe KaK OMOoreHes3 Be3UKYII, X COHIEePsKU-
Moe, KjaccuduKkanysi o pasMepy, yuyacTve B MeXXKJIETOUHOM B3aMMOIeICTBUMA.
Takske AOCTAaTOYHO NMOAPOOHO PacCMOTpPEeHbl BOMPOCHI CAUSIHUS JIUTaHM-pe-
[IENITOPHOTO B3aMMOMAEMCTBUSI BE3UKYJI C KJIETKOMU-pelumneHTom. JIniib B He-
CKOJIBKUX CTaTbSIX YIIOMMHAETCSI O CIelM(UIHOCTM B3aMMOIEMCTBUS BE3UKYIT
¢ kietkamu. OgHAKO MPU PaCCMOTPEHNM MPUBEIEHHbBIX MPUMEPOB MOYKHO 3a-
METUTb, UTO B KOHEYHOM MTOre IMOApOOHOe OIMcaHMe MeXaHM3Ma paclo3Ha-
BaHMS BE3UKYJ/IbI KJIETKOM CBOAMUTCSI K ONMMCAHNUIO B3aMMOMEMCTBUS JIMTaH I-pe-
LIENITOPHBIX Tap.

[TogHumast Bompoc crenM@uUYHOCTM B3aMMOIENCTBUS BE3UKYJ C KJIeTKaMu,
MbI PeIIIM MOAPOOHO M3YUUTh JIUTaHI-pellelTOpHbIe Tapbl, YIIOMUHAEMbIE
B OOJIBIIMHCTBE cTaTeil. Bo3MOKHO, cieiMUIHOCTDh B3aMMOAEMCTBUST BE3UKY-
JIbI C KJIETKAMM/TKaHSIMM OTIpeiesIsieTCsl He X 61MoreHe30M, COCTaBOM MeMOpaH
M BHYTPEHHMM COCTaBOM, a BCETO JIUIIIb OCOOBIM 3JIEKTPOCTATUYECKUM I10JIEM
TKaHU, MPUBJIEKAIOIIYM Be3MKYJIbl C COOTBETCTBYIOIIVMMM XapaKTepUCTUKAMU
3apsiga [2, 3, 4].

Ucxons u3 3TOro, MOXKHO IPEAIIONOKNUTb, UTO CIEIUUUYHOCTY KaK TaKOBOU
He CYIIeCTBYeT, a CyIIeCTByeT 0ObeMHOe paclipefie/ieHre pa3HO3apssKeHHbIX
BE3UKYJI B 3JIEKTPOCTATHYECKOM I10JIe TKaHeii [5].

YTOOBI OTBETUTH HA BOIPOC O BO3MOKHOCTM pacIipefesieHus] Be3UKYJI, TIpel-
JlaraeTcs co3maTb MOJesib, MpelcKasbiBawollylo OuopacrpeneneHe BB B 3a-
BYCMMOCTM OT €e CyMMapHOTO 3apsiia MOBEepXHOCTU. [lJIsT 3TOro Heob6XomyMo
MOATOTOBUTH OOYYAIOIIYIO U TeCTOBYIO (BaJIMAAIMOHHYIO) BBIOOPKIA.

g aHanm3a OymyT MCIIOJIb30BaThCS TAaOJMUHbIE JAaHHbIE, Ie 0ObEKTOM JIJIs
KaykJI0M 3anyucyu OyaeT MOJIEKYJISIPHbIM KOMITOHEHT MeMOpaHbl BHEKJIETOUHOM



BE3UKYJIbl, a aTpuObyTOM — MeCTO ee paclipepesieHys, MOATBEPKAEeHHOe OT-
KPBITBIMM JaHHBIMM (KOJIMUECTBO aTpuOyTOB MOKeT MeHSThcsl) (Tabs. 1). Coop
IaHHBIX OCJIOXKHSIETCSI OTCYTCTBMEM TOTOBbIX MaccuBOB. Tabsmia popmupy-
eTCsl BPYUYHYIO U3 oObeMa 3apaHee IMOATOTOBJIEHHOM BbIOOPKM JIMTEpPaTypbl
o JaHHOV TemaTuke. OpUeHTMPOBOUHBIN pasmep Tabmuiibl 2 (Mau 6osbiie) *
1000.

Ilnst HermocpeACTBEHHOTO 00yUeHMsI Mofesu obyyJatolast (TpeHMPOBOYHAsI) BbI-
60pKa, IO KOTOPOI IMTPOM3BOIUTCS ONITUMM3ALINS TapaMeTPOB aJITOPUTMa, OyIeT
BKJIIOUATh BCe CJIydyay MpeAcKa3aHusl paclpeneseHns Ha 3HaHUSIX 00 371eKTpo-
dbopeTnueckoy MOABMKHOCTY YACTUIL B 3apSDKEHHOM TIOJIE M 3JIEKTPOCTaTHde-
ckux sbdekrax. s cosganuss JaHHOM BbIOOpKM OymeTt mcrosb3oBaHo 70%
MoJiyueHHbIX AaHHbIX (90% — mpu HemoCTaTOUHOM oObeMe MaHHbIX). [IJis
MPOBEPKY TOYHOCTYU MOJEN ¥ KOHTPOJISI IepeobyueHns] MOJ e TeCTOBAsT BbI-
6opka OymeT COCTOATh U3 3KCIEPUMMEHTASbHO IMOATBEPKAEHHBIX MPUMEpPOB
pacmnpeneneHus Be3uky/l. Iy co3gaHus TaHHOM BBIOOPKM OYmeT MCII0JIb30Ba-
HO 30% monyueHHbIX maHHbIX (10% — Mpu HeAOCTAaTOYHOM OObeMe TaHHBIX).
Crienymoolum 3TarioM SIBJSIETCSI OIpenesieHne Haubosiee MOAXOISIIEro ajro-
puTMa MalMHHOTO o6yuenmsi. [Tocie mM3yueHuUs: myOGaMKAIMA, TTOCBSIIEHHBIX
MOAO6HBIM 3a7ayaM, ObIJIO pellleHO MCIOAb30BaTh AJITOPUTM MAIIMHHOTO 06-
yuenusi Random Forest (RF) kak Hanbosee noaxonsiiero Ajsl pelieHus TaH-
Horo Tuma 3agad. [1anmMpyeTcst UCIOIb30BaTh apXUTEKTYPY CJIYyUalfHOTO Jieca,
rJle KaxKJoe JepeBO B KaueCTBe KPUTepUsl KaueCTBa BETBJIEHMS AepeBa MMeeT
maaekc Gini, myoMHY KaXXKAOTO JepeBa OymeM cuMTaTh ruieprnapamMmeTpoM, Oll-
TUMYM KOTOPOTO ToAGepeM C MOMOIIbIO paHHEM OCTAaHOBKM, OrpaHUYeHNeM
[JTyOMHBI JepeBa, 3aJaHeM MUHMMAJIbHO JOMYCTUMOIO YMCia WIN OTCEeYEeHU-
€M BeTBeIl.

WccnepoBarh maHHbIE Tepen oOydyeHMeM, MPOBEPSITb HaIMUMe CBSI3U MEXIY
1leJIeBbIM TTOKa3aTesjieM U Tpu3HakaMu OOBbEKTOB, OLleHMBAThb MPUPOLY U Ka-
YeCTBO [AaHHBIX, & TAKXKe MHTEePIpPeTHpPOBaThb pe3yyJbTaT PabOThl CIy4YaHO-
ro jieca 6ymem c nomoiibio Metoga Exploratory Data Analysis (EDA) n gnsa
storo B Python 6ygmem ncnonb3oBare 6mbmmoreky SHAP (SHapley Additive
exPlanations). OTo MO3BOJIMT HaM BBbISBUTb HauboJiee 3HAUMMble MPU3HAKU
B Habope TaHHbIX.

[Tocne nmonydeHus monenu OyoyT MpOBepeHbl MMeIoIecs: JaHHble O COCTaBe
BHeKeTOUHbIX Be3ukyn MCK, kynpTuBUMpyeMbiXx B jabopatopuu. Pesynabrar
npefcKasaHus OyeT 3aTeM MOATBEPsKAATbCS SKCIIePUMEHTabHO.

Ta6bnuya 1.
J'[MraHz[-peuenToprIe nmapbl
Donor cell Ligand Receptor Recipient cell Effect

B-cell [6] tetraspan proteins tetraspan proteins Follicular Fine tuning of the immune

(CD37, CD53, (CD37, CD53, dendritic cells response

CD63, CD81, CD63, CDS8I1,

CD82) CD82)
intestinal HLA-DR4- HLA-DR4 T-cell Induce T-cell activation
epithelial specific peptide
cell line T84 [7] H-HSA 64-76
Dendritic cells [8] ICAM-1 LFA-1 T-cells Regulation of immune
responses




Donor cell Ligand Receptor Recipient cell Effect

Cortical neurons CD63 MAP2 Neurons and glial Interneuronal communication

9] cells

4175-LuT cells ITGo 6 B 4 and Lung-resident Src phosphorylation and

[10] ITGa 6B 1 fibroblasts and proinflammatory S100 gene
epithelial cells expression

Pancreatic BxPC- ITGa vB5 F4/80+ macrophages Src phosphorylation and

3-LiT exosomes in fibronectin- proinflammatory S100 gene
rich liver expression
microenvironments

Myeloma cell- Fibronectin heparan sulfate Tumor cells or with p38 and pERK signaling and

derived exosomes marrow stromal cells expression of downstream

[11] target genes DKK1 and

MMP-9, two molecules that
promote myeloma progression
BSp73ASML [12] CDl11b, CDllc, Leukocyte Suppress or promote a cancer-
CD44, CD49d, directed immune response
CD54 and CD62L
AS-Tspan8- p4 B4 Lymph node stroma
Exosomes [13] cells

KnroueBble c/10Ba: BHEKIETOUHbIE Be3UKYIIbI; cypdeakTom; cekpetom; MCK.

Ons nutupoBanusi: banangun [.E., UypoB A.B., Apb6arckunn M.C. Ponib
KOMITIOHEHTOB Ccyp(deakToMa BHEKJIETOUHbIX BE3MKYJ B pPacIiO3HaBaHUM
UX KJIETKOM-MUILIeHbI0. [Ipobnemobl zeponayku. 2023; 4: 193-197.

Balandin D.E., Churov A.V., Arbatskiy M.S.

Russian Gerontology Research and Clinical Centre, Pirogov Russian National Research Medical
University of the Ministry of Healthcare of the Russian Federation, Moscow

Extracellular vesicles (EVs) are considered to be the most significant component
of the mesenchymal stromal cell (MSC) secretome. Vesicles carry a set of pro-
teins, bioactive lipids, and nucleic acids in their composition, protecting them with
a lipid bilayer, and when taken up by target cells, they can demonstrate persistent
regenerative effects. However, many researchers have shown that other compo-
nents of the conditioned environment, besides BB, are also involved in the function
of MSCs. Thus, to elucidate the mechanisms of regenerative effects of MSCs, it is
important to evaluate the contribution of BBs to these processes.

BBs participate in intercellular communication, transferring proteins, bioactive
lipids and nucleic acids from one cell to another. BBs produced by stem cells
can deliver important information to target cells for tissue regeneration after
damage [1].

The vast majority of articles studied in the course of this review reveal similar
issues, such as vesicle biogenesis, their contents, size classification, and par-



ticipation in intercellular interaction. Also, the fusion ligand-receptor interac-
tion of vesicles with the recipient cell has been discussed in sufficient detail.
Only a few articles mention the specificity of vesicle-cell interaction. However,
when considering the given examples, one can notice that, in the end, the de-
tailed description of the mechanism of vesicle recognition by a cell is reduced
to the description of the ligand-receptor pair interaction.

Raising the question of the specificity of vesicle-cell interaction, we decided
to study in detail the ligand-receptor pairs mentioned in most articles. Perhaps,
the specificity of vesicle-cell/tissue interaction is not determined by their biogen-
esis, membrane composition, and internal composition, but merely by the spe-
cific electrostatic field of the tissue that attracts vesicles with appropriate charge
characteristics [2, 3, 4].

On this basis, it can be assumed that specificity, as such, does not exist, but there
is a volume distribution of differently charged vesicles in the electrostatic field
of tissues [5].

To answer the question about the possibility of vesicle distribution, it is proposed
to create a model predicting the biodistribution of BBs depending on their total
surface charge. For this purpose it is necessary to prepare training and test (vali-
dation) samples.

Tabular data will be used for analysis, where the object for each record will be a
molecular component of the extracellular vesicle membrane, and the attribute
will be the location of its distribution confirmed by open data (the number of at-
tributes may vary) (Table 1). Data collection is complicated by the lack of ready-
made arrays. The table is formed manually from the volume of a pre-prepared
sample of literature on the given subject. The approximate size of the table
is 2 (or more) * 1000.

For direct training of the model, the training (training) sample, on which the
algorithm parameters are optimised, will include all cases of distribution predic-
tion based on the knowledge of electrophoretic mobility of particles in a charged
field and electrostatic effects. Seventy per cent of the data obtained will be used
to create this sample (90% if insufficient data is available). To verify the accuracy
of the model and to control model overfitting, the test sample will consist of ex-
perimentally validated examples of vesicle distributions. To create this sample,
30% of the obtained data will be used (10% if insufficient data).

The next step is to determine the most appropriate machine learning algorithm.
After studying publications devoted to similar tasks, it was decided to use Ran-
dom Forest (RF) machine learning algorithm as the most suitable for solving
this type of problems. We plan to use Random Forest architecture, where each
tree has Gini index as a quality criterion of tree branching, the depth of each tree
will be considered as a hyperparameter, the optimum of which will be selected
by early stopping, limiting the depth of the tree, setting the minimum acceptable
number or cutting off branches.

Once the model is obtained, the available data on the composition of extracel-
lular vesicles of MSCs cultured in the laboratory will be verified. The prediction
result will then be validated experimentally.



Ligand-receptor pairs

Table 1.

[9]

cells

Donor cell Ligand Receptor Recipient cell Effect
B-cell [6] tetraspan proteins tetraspan proteins Follicular Fine tuning of the immune
(CD37, CD53, (CD37, CD53, dendritic cells response
CD63, CDS8I1, CD63, CD81,
CD82) CD82)
intestinal HLA-DR4- HLA-DR4 T-cell Induce T-cell activation
epithelial specific peptide
cell line T84 [7] H-HSA 64-76
Dendritic cells [8] ICAM-1 LFA-1 T-cells Regulation of immune
responses
Cortical neurons CD63 MAP2 Neurons and glial Interneuronal communication

4175-LuT cells ITGo 6 B 4 and

Lung-resident

Src phosphorylation and

Exosomes [13]

[10] ITGa 6B 1 fibroblasts and proinflammatory S100 gene
epithelial cells expression
Pancreatic BxPC- ITGa vB5 F4/80+ macrophages Src phosphorylation and
3-LiT exosomes in fibronectin- proinflammatory S100 gene
rich liver expression
microenvironments
Myeloma cell- Fibronectin heparan sulfate Tumor cells or with p38 and pERK signaling and
derived exosomes marrow stromal cells expression of downstream
[11] target genes DKK1 and
MMP-9, two molecules that
promote myeloma progression
BSp73ASML [12] CD11b, CDl1l1c, Leukocyte Suppress or promote a cancer-
CD44, CD49d, directed immune response
CD54 and CD62L
AS-Tspan8- p4 p4 Lymph node stroma

cells

Keywords: extracellular vesicles; surfactome; secretome; MSCs.

For citation: Balandin D.E., Churov A.V., Arbatskiy M.S. Role of Surfactome
Components of Extracellular Vesicles in Their Recognition by the Target Cell.
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AKTyanbHOCTh. B Hacrosiiiiee BpeMsl B JleUeHMM HEBPOIIATUYECKUX OOl 06-
IIEMMPU3HAHHBIM SIBJISIETCSI Ha3HAUYeHMe aHTUMKOHBY/IbCAaHTOB. OmHMM M3 Hambo-
see 3 GEKTUBHBIX MTPENapaToB 3TOV T'PYIINbI SBISIETCS rabarieHTVH, MEFOIINIA
CXOLCTBO C HEMPOTpPaHCMUTTEpPOM TamMa-amyuHomacssHasi kuciota (TAMK).
[Tomumo ycunenusi cuatesa 'AMK, rabanentuH BosgenictByer Ha NMDA-
pelenTopbl, OJOKMPYET O2-O-CyObeOVHMUILY KaJblIMEBbIX KaHAJIOB, TOPMO3UT
CMHTE3 M TPAHCIIOPT IJIyTaMaTa, CHU)KaeT BbICBOOOXKIEHME MOHOAMMHOB, CYyO-
craHuum P.

Lenb. Usyunth BIMsiHME TIperiapara rabareHTH B KOMIIJIEKCHOM JIEUeHUM XPO-
HMYECKOTO HEeBPOIaTUUYECKOTO OOJIEBOTO CUMHApPOMA B HUYKHEN YaCTU CIIMHBI
y repuaTpuyecKkux MalyeHTOB.

Marepuanbl U mMetoabl. Hamu npoBeneHO mcciieqoBaHue MPUMEHEHUsT Ipe-
rapara rabarneHTMH B KOMILJIEKCHOM JieueHuu 28 repuaTpuuecKux IalyieHTOB
B Bo3pacTe oT 65 mo 98 Jet, MMeIoLIMX TOKa3aTe/M CKOPOCTU KIyGOUKOBOI
dunprpanyumu (CK®) nouek no popmysne Kokpodra-T'onra He meHee 30 Mii/MUH,
C XPOHNYECKMMY HEBPOMATUYECKMMM OOJIeBBIMYM CUHAPOMaMM B HUKHEN 4acTu
CIMHBI, cocTaBuBIINX 0cHOBHYIO rpynny (OI'). Kourponbhayto rpynmy (KI') co-
craBwm 20 maryeHToB B Bo3pacTe oT 65 10 97 jieT ¢ aHaJIOrMYHOM KJIMHIYE CKOM
KaptuHou. Kputepuem BKIIOUEHMSI ObUIO HajauuMe y MalieHTOB PacCTPOMCTB
CHa, CBSI3bIBAEMbIX MAI[MEHTaMM C HaJuMuueM OOJIEBOTO CMHApPOMA B HIDKHEN
YacTU CIIMHBI, MO0 «AHKeTe Oa/UTbHOM OIEHKM CYObEKTUBHBIX XapaKTepPUCTUK
cHa» — ABOCXC.

Pesynbrarbl. CpenHerpymmoBol mnokasarenb 6omu B OI' u KI' cocraBun
8,7 * 1,3u 8,1 + 1,6 6ayuta mo BAIIl coorBeTcTBeHHO. CpemHerpymnioBoi Io-
KasaTeJib paccTpoicTB cHa coctaBmwia B OI' u KI' 13,6 + 2,1 u 12,4 £ 3,3 6anna
o ABOCXC cooTBeTCTBEHHO.

Bce manmeHTbl 006eux TPYIIT MOJyYaau CTaHAAPTHOE JieueHue, BKJIOYAloIlee
MeCTHOe, BHYTPMBEHHOE KalleJIbHOe, BHYTPUMBbIIIIEYHOE, TTIepopabHOE BBEIEHE
aHaJIbIeTUKOB, aHeCTEeTUKOB, muopenakcanToB, HIIBC, dwusmorepaneBTnueckue
npouenypsl. ITomumo storo, mauyenTtsl OI' mosyvasau mpenapar rabarneHTnH, Ha-
3HaUaeMblil C YUeTOM MMEIOIIMXCS Y TMalyeHToB Mpu3HakoB cHkeHuss CK® no-
YyeK C IepBoro aHs jedeHus B cytouHou gose ot 300 mo 900 mr. CpenHsst mo3a mpe-
napara B 80% ciryuaeB cocraBuia 600 Mr B cyTKM, Ha3HauaembIx 1o 300 mr B 1Ba
npyeMa. /IBoe IMaieHTOB OCHOBHOM TPYTIITbI ObUIM MCK/TFOUEHbI U3 MCCIeIOBaHMS
13-3a MobouHoro 3¢gdexTa B Bue oTeKa cToll Ha 1o3e 600 Mr B CyTKM.



MHTeHCUBHOCTb 6OJIEBOTO CHMHAPOMA JOCTOBEPHO CHU3WIACH IOC/E JIeUeHMUS
B 0ob0enx rpymmax, coctaBuB B cpeguem 2,7 * 0,8 B OI' m 4,2 = 1,1 B KI T.e.
ymenbitiach Ha 78,07% un 50% cootBetctBenHO (p < 0,01). PaccrpoiictBa cHa
crtasm B cpegHem 23,4 £ 4,8 OI', u 16,9 * 4,3 B KI, T.e. ymenbummmch Ha 41,9%
n 26,6% (p < 0,01). IiuTeabHOCTb CTAIMOHAPHOrO JieueHus: coctaBmuiia B OI
16,8 + 2/4 nus n B KI' 19,1 + 3,7 nug. [Ipuem npenapara mpomosikaacs B aMoy-
JIATOPHBIX YCJIOBUSIX B TTOIOOPAHHBIX JO3MPOBKAX.

BroiBogbl. Han6osee achdekTnBHOM 10301 mperapara rabareHTH y repuaTpu-
YeCcKMx TalyieHTOB B Bo3pacTe OoT 65 mo 98 yerT ¢ XpoHMUYECKMM HeBpOIlaTu-
yeCcKMM OO0JIEBBIM CMHIPOMOM B HIVKHEM YaCTU CITMHbBI, COITPOBOXKIAIOIIVMCS
paccTpoircTBoM cHa, sBisercss 600 Mr B cyTKu, HazHayaeMbIx o 300 mr B 1Ba
nprema. K 0cobeHHOCTSIM MpuMeHeHusI Mpernapara rabaneHTuH y repuarpude-
CKUX TIAIMEHTOB CJIeAyeT OTHECTM HeOOXOOMMOCTb BbIOOpA MPUMEHSIEMOM J03bI
rperapara B COOTBETCTBUM C PErYJIIPHO MpoBOAUMbIM KOHTposieM CK® mouek,
BO3MOXKHOCTD MCITOJIb30BaHMsI O0jiee HUM3KMX [I03 Mperapara, pu 3ToOM HeoOx0-
MO JOOMBATbCSI CTOMKOTO MTOJIOKMUTEJIbHOTO pe3y/IbTaTa JIEUeHMsI, UTO ITO3BOJISI-
€T MOBBICUTD OOIITYIO 3(pheKTUBHOCTD JieueHMsI, CIIOCOOCTBYeT Oosiee OGBICTPOMY
KYMMPOBAHMIO HEBPONATUYECKMX OOJIEBBIX CMHIPOMOB B HMUKHEN YaCTU CIIVHBI,
YJIYUIIIEHUIO CHA, CHUYKAeT CPOKM CTAllMOHAPHOTO JIeueHMsI, TaK Kak hopMupyeT-
CSI IPUBEPIKEHHOCTD K JIEUEHNMIO Ha JaJIbHENIIIeM 3Tare aMmOyIaTOPHONM ITOMOIIIN.

KitroueBblIe ¢/10Ba: HEBPOIIATHUYECKMI O0JIEBOM CMHIPOM; OOJIb B HUKHEN YaCTU
CIMHBI; TrabareHTNH; PacCTPOMCTBO CHA; CKOPOCTb KIYOOUKOBOU (MIbTpalum
TTOYEK.

HOnsa nutupoBanus: bojgoros A.B., M3Bosunkos C.b., [llactuna B.P. [opbaTen-
xoBa C.B. OcobeHHOCTM TIpMMeHeHMsI TIperapara rabarneHTH B KOMITJIEKCHOM
JIeYeHUY HEeBPOIaTMUYeCKUX OOJIEBBIX CUMHIPOMOB B HMUKHEI YaCTU CITMHBI Y TIa-
LIE€HTOB repuaTpuueckoro npobwmis. [Ipobnemst zeponayku. 2023; 4: 198-200.
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Relevance. Currently, the use of anticonvulsants is widely accepted in the treat-
ment of neuropathic pain. Gabapentin, a drug within this group, is renowned for its
effectiveness as it shares similarities with the neurotransmitter gamma-aminobu-
tyric acid (GABA). In addition to enhancing GABA synthesis, gabapentin affects
NMDA receptors, blocks the .2-0 subunit of calcium channels, inhibits glutamate
synthesis and transport, reduces the release of monoamines, and substance P.

Aim. To study the effect of gabapentin in the complex treatment of chronic neu-
ropathic low back pain syndrome in geriatric patients.



Materials and Methods. We conducted a study on the use of gabapentin in the
comprehensive treatment of 28 geriatric patients aged 65 to 98 years, who had
glomerular filtration rate (GFR) values of at least 30 mL/min according to the
Cockcroft-Gault formula, and chronic neuropathic pain syndromes in the lower
back, constituting the main group (MG). The control group (CG) consisted of 20
patients aged 65 to 97 years with a similar clinical presentation. The inclusion
criterion was the presence of sleep disorders in patients associated with the pres-
ence of lower back pain, as assessed by the «Subjective Sleep Characteristics
Assessment Questionnaire» — SSCAQ.

Results. The average pain score in the MG and CG was 8.7 £ 1.3 and 8.1 * 1.6
on the Visual Analogue Scale (VAS), respectively. The average sleep disturbance
score in the MG and CG was 13.6 + 2.1 and 12.4 # 3.3 on the SSCAQ, respectively.
All patients in both groups received standard treatment, including local, intrave-
nous, intramuscular, and oral administration of analgesics, anesthetics, muscle
relaxants, nonsteroidal anti-inflammatory drugs (NSAIDs), and physiotherapy
procedures. In addition, patients in the MG received gabapentin, starting from
the first day of treatment, with a daily dose of 300-900 mg, taking into account
the signs of decreased GFR. The average dose of the medication in 80% of cases
was 600 mg per day, administered as 300 mg twice daily. Two patients in the
main group were excluded from the study due to the side effect of foot edema
at a dose of 600 mg per day.

The intensity of the pain syndrome significantly decreased after treatment in both
groups, averaging 2.7 £ 0.8 in the MG and 4.2 £ 1.1 in the CG, i.e. decreased
by 78.07% and 50%, respectively (p < 0.01). Sleep disorders were on average
23.4 £ 4.8 in the MG, and 16.9 * 4.3 in the CG, i.e. decreased by 41.9% and
26.6% (p < 0.01). The duration of inpatient treatment was 16.8 * 2.4 days in the
group and 19.1 * 3.7 days in the control group. The drug was continued on an
outpatient basis in selected dosages.

Conclusion. The research has shown that a daily intake of 600 mg of gabapentin,
divided into two 300 mg doses, is the recommended dose for treating chronic
neuropathic pain syndrome and sleep disorders in elderly patients aged 65 to 98.
Factors to consider when administering gabapentin to older patients include ad-
justing the drug dose according to routinely monitored renal GFR, using the drug
in a lower dose resulting in improved treatment outcomes thus increasing overall
effectiveness from treatment, providing faster relief from neuropathic pain in the
lower back, prolonged sleep, limiting the duration of inpatient treatment, main-
taining adherence to various outpatient care over a long period.

Keywords: neuropathic pain syndrome; pain in the lower back; gabapentin;
sleep disorder; kidney glomerular filtration rate.

For citation: Bolotov A.V., Izvozchikov S.B., Shastina V.R., Gorbatenkova S.V.
Gabapentin in complex treatment of neuropathic pain in the lower back in geri-
atric patients. Problems of Geroscience. 2023; 4: 198-200.
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AKTya/nbHOCTD. JleueHre XpOHMYECKOTO MHTEPCTUILIMATBHOTO IIMCTUTA SIBJISIET-
Cs1 OMHOM U3 aKTyaJIbHbIX MPOOieM coBpeMeHHOM yposioruu. Heobxomyma pas-
paboTKa HOBBIX METOMIOB TepaIy 3TOTO 3a00JIeBaHMsI [IJIST ONITUMU3AINN PE3YITb-
TaTOB M YJIYUIlIeHMs] KaueCTBa YXM3HU MallIeHTOB.

Ilenb. V3yuyenne pesyabTaToB (GOTOAMHAMMUYECKON TEpanmy XPOHNYECKOTO MH-
TepPCTULIMATBHOTO IIUCTUTA Y T€POHTOJIOTMYECKMX MalIEHTOB.

Marepuanbl M MeToAbl. V3yueHbl GiypKaniime U OTAaJeHHbIe Pe3y/IbTaThl Jie-
yeHUs: 45 GOJbHBIX XPOHUUYECKUM MHTEPCTULIMAIbHBIM HUCTUTOM CTapiie 65
sieT. OCHOBHYIO TPYMITY COCTaBWIM 25 MaIMeHTOB, Y KOTOPbIX MIPUMEHMUIIM BHY-
TPUITY3BIPHYIO (POTOAMHAMMYECKYIO Teparuio B COUeTAHUM C TPaAUIMOHHBIM
aHTMOAKTEepUAIbHBIM ¥ ITPOTMBOBOCHAIUTEbHBIM JIeUeHMEM, KOHTPOJIIbHYIO —
20 607BHBIX C UCIOJIb30BaHMEM TOJBKO TPAOUIIMOHHBIX MeTONOB Tepanuu. Kpu-
TEPUSIMM BKJTIOUeHMSI OOJbHBIX B MCCJIENOBaHME SIBUIMCH: Haauuue maHube-
CTalM CUMIITOMATUKY XPOHUYECKOTO MHTEPCTUIMATBHOTO IIMCTUTA HE MeHee
3 pa3 3a rop, Mmopdosornueckoe MOATBEPKAeHNE MHTEPCTULIMAIBHOTO IIUCTUTA.
[IpymMeHsiM ciieqyroIyie MeTOAbI MCCIeNOBaHMS: KIMHUYECKIE, TabopaTOpHbIE,
MHCTpYMeHTasbHble. [I7151 0ObeKTUBHOM OLIEHKM KJIMHUUECKMUX CUMIITOMOB 3a-
6osieBaHMS MCXOAHO, B OJIMsKAMIIMeE M OTHaJIeHHbIe CPOKM TOC/Ie Havasa Jede-
HUS VICTIOJIb30BAJIM MHIIEKC CUMMIITOMOB/TIPO6JIEM MHTEPCTUIIMATBHOTO IUCTUTA.
[lepen mpoBeneHMeM MCC/IeJOBAHNS U JiedeHeM C OOJbHBIMU ITPOBOAMIN Oece-
Iy O XapaKkTepe AMArHOCTUYECKUX U JieueOHbIX MepOIpUsITUi, nx 3DPeKTUBHO-
CTU, BO3MOKHBIX TTOOOUYHBIX 3(pdheKkTax U OCIOKHEHUSIX, TIOC/Ie Uero MaryeHTbl
oA MChIBAIM MHGOPMUpPOBaHHOe cortacue. s porommHamMmyeckon Tepanmm
3a 2 yaca A0 MpOoleaypbl BHYTPMBEHHO BBOAMIM (OTOCEHCHMOMam3aTop GhoTo-
nutasuH B gose 0,8 mr/kr. BeimosHsn uyctockonyio. C IMoMOIbIo KBapIIIOan-
MEPHOTO CBETOBOJA IMPOBOAVIIN JIa3epHOe OOydeHe CIM3UCTON 0O0JIOUKM MO-
YeBOTO ITy3bIpS AJIMHO BOJHBI 661 HM, B HEIIPEPbIBHOM pesKMMe, MOITHOCTBIO
2 Br, miorHocTthio sHeprum 25 IIx/cm2, skcrnosuiyeri 30 muayt. OuennBaim
OVHAMUKY KIMHUYECKUX U JTAOOPATOPHBIX (JIEMKOIUTYpHUs, OaKTepuypusi) mo-
KasaTeJiei.

PesynbraTbl. KimmHMYecKr B OCHOBHOM TI'pYIIIIe OTMEUEHO Y/IydllleHe Ha Tpe-
Tb/-UETBEPThbIE, B KOHTPOJbHOM — Ha IMAThle-CeAbMble CYTKM IIOCJIE Haya-
7a jeveHus. JIeMKOUUTYpUsI B OCHOBHOM TpYIIIe 3HAYUTEIbHO YMEHbIIMIACh
Ha TPeTbM, MCUe3Jia — Ha CelbMble CyTKM, B KOHTPOJIbHOM I'PYIIIe — OCTa/Iach
Ha BepXHel1 rpaHuile HOpMbl. Ha TpeTby CyTKM jieueHns] B OCHOBHOI I'pyTIIe 6aK-
tepuypust ymenbiimiaach 1o 104 KOE/mn, B koutponsHou — no 106 KOE/mi.



Ha cemgpMbie CyTKM B OCHOBHOM TpyIllie OaKTepuypus He omnpenessyiach, B KOH-
TPOJIBHOM — OCTa/IaCh Y BepXHEN I'paHUIlbl HOPMBI. [IJIMTEbHOCTD IpeOhIBa-
HUSI B CTAI[MOHApe MallieHTOB OCHOBHOI TpyMIbl coctaBmuiaa 7,5 + 0,2 koiiko-
mHs1, KoHTposbHOM — 10,8 * 0,3. OTmasieHHbIe pe3y/IbTaThl JIEUEHNSI B CPOKMU
ot 15 mo 22 mecsiiieB B OCHOBHOJ TPYIINe MMOKa3au OTCYTCTBUE KIMHUYECKUX
1 J1abOpaTOPHBIX MPOSIBJIEHMI 3a00JieBaHMs. B KOHTpOIBLHOM TpyIIlie OTMeYaan
MaHM(peCTaLMIO XPOHNUECKOIO MHTEPCTUIIMAIBHOIO LMCTUTA Y 45% manyeHToB
Y KIIMHUYECKM 3HAYVMYIO JIEHKOIIUTYPUIO U OaKTEepUYPHIO.

BoiBogbl. Pe3ynbrarhl nccienoBaHus oKasasm 60see BbICOKYIO 3 (MeKTUBHOCTh
dboTomMHAMMUECKON Tepanuyu B COYETAHUM C aHTMOAKTepPUaJIbHBIM U ITPOTUBO-
BOCHAJIUTE/IbHBIM JIeUeHMEeM OOJIbHBIX XPOHMUECKUM MHTEPCTULIMATbHBIM IV~
CTUTOM IT0 CPAaBHEHMUIO C TPAOULIMOHHBIMY METOHIAMMA.

KoueBble C10Ba: TePOHTOJIOTMYECKUIA TIALMEHT; XPOHMYECKUII VHTEPCTUIAITb-
HBI LIMCTUT; (OTOAMHAMIMYECKAsT TePaTs.

Ons nutupoBanus: bopuckun A.A., lllactuna B.P., I'opun C.I'., Kopues A.l.
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Relevance. Treatment of chronic interstitial cystitis is one of the acute problems
of modern urology. The development of new treatment options for this disease
is necessary to optimize results and improve the quality of life of patients.

Aim. To analyze the results of photodynamic therapy for chronic interstitial cystitis
in geriatric patients.

Materials and methods. The study was conducted on 45 patients over the age
of 65 with chronic interstitial cystitis to examine the short and long-term effects
of treatment. The main group consisted of 25 patients who received intravesical
photodynamic therapy in combination with traditional antibacterial and anti-in-
flammatory treatment. In turn, the control group enrolled 20 patients who were
treated with traditional therapy only. Patients must have met the following inclu-
sion criteria to be eligible for participation in this study: the presence of chronic
interstitial cystitis manifestations at least 3 times a year, morphological confirma-
tion of interstitial cystitis. The study used clinical, laboratory, and instrumental
research methods. To objectively assess the clinical symptoms of the disease ini-
tially, in the immediate and long-term periods after the start of treatment, the in-
dex of symptoms/problems of interstitial cystitis was used. Prior to the study and
treatment, patients engaged in a discussion regarding the purpose and outcomes



of diagnostic and therapeutic procedures, as well as their potential benefits and
risks. Following this, the patients provided their informed consent by signing the
necessary documents. For photodynamic therapy, the photosensitizer Photodita-
zine was administered intravenously 2 hours before the procedure at a dose of 0.8
mg/kg. Cystoscopy was performed. Using a quartz-polymer light guide, laser irra-
diation of the mucous membrane of the bladder was carried out with a wavelength
of 661 nm, in a continuous mode, with a power of 2 W, an energy density of 25 ]/
cm2, and an exposure time of 30 minutes. The dynamics of clinical and laboratory
(leukocyturia, bacteriuria) parameters were assessed.

Results. In terms of clinical progress, the main group saw improvement after three
to four days, while the control group showed improvement after five to seven days
of treatment. Leukocyturia in the main group decreased significantly on the third
day, disappeared on the seventh day, meanwhile in the control group it remained
at the upper limit of normal. On the third day of treatment in the main group, bac-
teriuria decreased to 104 CFU/ml, in the control group — to 106 CFU/ml. On the
seventh day, bacteriuria was not detected in the main group, while in the control
group it remained at the upper limit of normal. The duration of hospital stay for
patients in the main group was 7.5 * 0.2 days, for the control group — 10.8 + 0.3.
Long-term results of treatment over a period of 15 to 22 months in the main group
showed the absence of clinical and laboratory manifestations of the disease. In the
control group, the manifestation of chronic interstitial cystitis was noted in 45%
of patients and clinically significant leukocyturia and bacteriuria.

Conclusions. The results of the study demonstrated a higher effectiveness of pho-
todynamic therapy in combination with antibacterial and anti-inflammatory treat-
ment of patients with chronic interstitial cystitis compared to traditional methods.

Keywords: geriatric patient; chronic interstitial cystitis; photodynamic therapy.
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BBegenne. Hapymienne Bcex BMIOB 0OOMeHa MIPUBOAUT K PasBUTUIO
THOVHO-HEKPOTUMYECKMX TIOpakeHuit cTtom Oojiee uem y 25% maleHTOB
C caxapHbIM auaberomM. YacTo 3TM NaAUMEHThI TMOJYYalOT HEOJHOKPATHbIE
KypCbl aHTMOMOTMKOTEpAnyuu, YTO WHOTAA TMPUBOOUT K (HOPMUPOBAHUIO
HEMepeHOCUMOCTM aHTUOMOTMKOB, a TaKKe pasBUTUIO PE3UCTEHTHOCTU
MMKPOOPTaHU3MOB K OOJBIIMHCTBY aHTUMOMOTUKOB. B yCJIOBUSIX TSKeIOro
THOMHOTO TMpollecca Ha CTOoIle, MPU HaIM4IMM OuabeTMYeCcKOM aHTMOIATHUM,
JaJieko He Bce aHTMOaKTepuasbHble MpenapaTbl MOT'YT MPOHMKATh B THOMHBIN
ouar. [Tpy MMKpOOGMOIOrMYeCcKMX MCCAeNOBaHNSIX HaMOOoIee YacTO BbISIBIISIETCS
KaK Ha paHeBOM MTOBEPXHOCTM, TaK U B IJTyOMHE TKaHeN CMelllaHHass MUKpodsiopa,
yCTOMUMBasi K OOJIBIIMHCTBY aHTUMOMOTUMKOB. B OOJBIIMHCTBE CJIyYaeB Ipu
CJIO’KHOM KOHO®WUTypauuyu paHbl WIM Pa3BUTUM TSDKEJIONM XUPYPTrUIeCKOn
MHQEKIIMM TIOJITHOCTBIO ITEPEBECTM OUar IMopaskeHusI B YMCTYIO paHy B XOIe OTHOM
orepanuy He yAaeTcs. ITO MPUBOAUT K HEOOXOAMMOCTY BbITIOTHEHMS TOBTOPHBIX
XUPYPrUUecKnx oO6pabOTOK, COOTBETCTBEHHO K YBEJIMUYEHMIO KOJMYECTBA
XUPYPruuecKux BMeIIaTeabCTB U YIJIMHEHUIO CPOKOB JieueHusl. Vcroab3oBaHme
TUAPOXUPYPIrUYECKUX TEXHOJIOTUIA IIPU XUPYPrudeckoit 06paboTke B KOMILIEKCE
¢ nasepHon doroguHammueckon tepanuu (DIT) pan B mocieoneparioHHOM
repuosie naeT Haubosiee TOJHOE U OBICTpOe OuMilieHMe paH OT HEeKpO30B,
(bMUOPMHO3HO-THOMHOTO HaJIeTa, YTO CBSI3aHO KaK CO CTepwIn3alyein paHbl
Jla3epHbIM U3JTyUYeHMEeM U OcCJiabjieHMeM HapyllleHU B MUKPOLMPKYJISITOPHOM
pyciie, Tak ¥ CO CTUMYJISIMEN perapaTMBHBIX MPOIECCOB 3a CUET aKTUBALUM
TpaHCIIOpTa KUCI0poaa B (POPMUPYIONIENCS IPAaHY/ISILIMOHHOM TKaHM.

Lenp wnccnegoBanusa. OiieHKa 3(G@(EKTMBHOCTM COUETAHHOTO IPUMEHEHUS
nasepuoin AT u rugpoxupyprudyeckoin cucrembl (VersaJet) B KOMIIJIEKCHOM
JleueHUM THOMHBIX paH y O0JbHBIX ¢ cuHIpoMoM auabetudeckon crombl (CHC).
Marepuanbl 1 Metonbl. [lo paspaboTraHHOVM HaMM MeTOAMKE IPEIJIOKEHO
JleueHye THOMHBIX paH y OOJIbHBIX C CUHIPOMOM [IMa0eTHMYECKOM CTOIIbI
Ha ocHOBe coueTaHHOro npuMmeHeHss OUT u rugpoxmUpypruuyeckKnux TeXHOJIOT UM
IJIS CTUMYJISILIMYM PereHepanuy U crepuwimsauum paH. B pabore 06006111eH OIbIT
JIeueHUsI THOMHBIX paH y 44 60JIbHBIX CMHIPOMOM AMabeTnyecKoy cTomnbl. Bo3pact
MaIMeHTOB BapbMpoBasics oT 65 mo 89 jer, mioangs paHeBON MOBEPXHOCTA —
or 10 go 25 cm?. B 1-11 rpymme (KOHTpoJbHOM) 661 21 60/IBHOM, ITPUMEHSIOCH
TpaguIIMOHHOE JieueHre. B 0CHOBHYIO TpyIITy BOIUIM 23 OObHBIX, JieueH)e paH
npoBomvuI ¢ ipuMeHeHueM JytasepHoii OT u ruapoxupyprmyeckoii CMCTEMBI.
Pesynbrarbl. B pesynbrare Jjeuenusi paH JasepHonn @DIAT coBmecTHO
C TUAPOXUPYPTrUUECKON CUCTEMON paspelleHns] BOCHAJIUTEIbHbIX SIBJIEHUN



Ha CTOIle Yy IAaIMeHTOB OCHOBHOM TpYIIIbl OTMeUYeHbl Ha 4-9 CYTOK paHblile,
yeM B KOHTPOJIbHOM. YMeHbIIIeHMe MMUKPOOHON 0OCEeMEHEHHOCTM TKaHU paH
HI3KE KPUTMUYECKOTO YPOBHSI Y TALMEHTOB OCHOBHOM TPYIIIbI BbISBJISIOCH
Ha 5-7-e cyTKM T1OC/le Hauvajia JiedyeHus, a B KOHTDPOJIbHON TIpyIine —
Ha 10-15-e cyrtku. OuuilleHne paH, IOSBIEHME TPaHY/ISALMIA U KpaeBOM
SMUTEM3ALMY Y TallIEHTOB OCHOBHOM TPYIIIbl BbISB/SIIM COOTBETCTBEHHO
yepes 5,2 £0,5; 4,8 £ 0,4 u 5,8 + 0,5 cyTOK, B KOHTPOJIbHOI I'PYIIlIe — Yepes
10,2 +0,8;9,8 0,8 m 12,6 £ 1,1 cyTOK.

BoiBogpbl. [IpoBeneHHBbIN aHa/IN3 pe3yIbTaTOB KIMHUYECKUX MCCIeNOBaHUNI
MOKa3aJ, UTO COUYeTaHHOEe IMPUMEHEHNEe TUAPOXUPYPTUUYECKON CUCTEMBI
M JOTIOJTHEHME MECTHOTO JIeYeHMs] THOMHBIX paH MSTKMX TKaHel Jia3epHOu
®NT crocobCcTBYeT YCKOPEHHOMY perpeccy BOCHAJIUTEIbHbIX —SIBJIEHUN
B paHe, COKpAIlleHUIO CPOKOB OUMILIEHUSI paH OT THOMHO-HEKPOTUYECKMX MacC
M HESKM3HECIIOCOOHBIX TKaHe!, YCKOPEHUIO MOSIBJIEHMSI TPAHYJISIIMIOHHON TKaHU
M HauaJTy KpaeBOM SMUTEeM3alMi, UTO, B CBOIO OUepe/b, CO3AAeT O1aronpusiTHbie
YCJIOBUSI [T BBITIOJIHEHMSI TIJIACTUYECKUX OMepalnuii — ayTOAEePMOIIACTUKI
M HAJIOKEHMSI TIEePBUYHBIX MJIM BTOPUYHBIX IIIBOB — ¥ MPUBOOUT K OBICTPOMY
323KMBJIEHUIO PAHbI.

KiroueBble cj10Ba: caxapHblil AyabeT; CMHIPOM OyabeTYecKoy CTOIIbI; (hOTomMHA-
MMYECKasi Teparysi; THOHbIE paHbl.
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Introduction. Violation of all types of metabolism leads to the development
of purulent-necrotic lesions of the feet in more than 25% of patients with diabetes
mellitus. Often these patients receive repeated courses of antibiotic therapy,
which sometimes leads to the formation of antibiotic intolerance, as well as the
development of resistance of microorganisms to most antibiotics. The presence
of diabetic angiopathy and severe purulent infection on the foot may hinder the
penetration of certain antibacterial drugs into the purulent site. Microbiological
studies, both onthe wound surface and deep inthe tissues, most oftenreveal amixed
microflora that is resistant to most antibiotics. In most cases, with a complex wound
configuration or the development of a severe surgical infection, it is not possible
to completely transform the lesion into a clean wound during one operation. This
leads to the need to perform repeated surgical treatments, respectively, to an



increase in the number of surgical interventions and lengthening the treatment
period. The use of hydrosurgical technologies during surgical treatment in the
complex of laser photodynamic therapy (PDT) of wounds in the postoperative
period provides the most complete and rapid cleansing of wounds from necrosis,
fibrinous-purulent plaque, which is associated both with sterilization of the wound
by laser radiation and the weakening of disturbances in the microvasculature,
and stimulation of regenerative processes due to activation of oxygen transport
in the developing granulation tissue.

Aim of the study was to evaluate the efficacy of the combined use of laser PDT
and hydrosurgical system (Versa]et) in the complex treatment of purulent wounds
in patients with diabetic foot syndrome (DES).

Materials and methods. We proposed the treatment of purulent wounds
in patients with diabetic foot syndrome based on the combined use of PDT and
hydrosurgical technologies to stimulate regeneration and sterilization of wounds.
The work summarizes the experience of treating purulent wounds in 44 patients
with diabetic foot syndrome. The age of the patients ranged from 65 to 89 years,
the area of the wound surface was from 10 to 25 cm?. In group 1, 21 patients
(control) received traditional treatment; the main group included 23 patients
whose wounds were treated using laser PDT and a hydrosurgical system.
Results. As a result of treating wounds with laser PDT together with
a hydrosurgical system, resolution of inflammatory phenomena on the foot
in patients of the main group was noted 4-9 days earlier than in the control.
A decrease in microbial contamination of wound tissue below the “critical level”
in patients of the main group was detected on days 5-7 after the start of treatment,
and in the control group on days 10-15. Cleansing of wounds, the appearance
of granulations and marginal epithelialization in patients of the main group were
detected, respectively, after 5.2 = 0.5; 4.8 = 0.4 and 5.8 * 0.5 days, in the control
group — after 10.2 £ 0.8; 9.8 £ 0.8 and 12.6 * 1.1 days.

Conclusions. The analysis of the results of clinical studies showed that the
combined use of a hydrosurgical system and the addition of local treatment
of purulent wounds of soft tissues with laser PDT promotes accelerated regression
of inflammatory processes in the wound, reduces the time it takes to cleanse
wounds from purulent-necrotic masses and non-viable tissues, accelerates
the appearance of granulation tissue and the onset of marginal epithelization,
which, in turn, creates favorable conditions for performing plastic surgeries —
autodermaplasty and the application of primary or secondary sutures and leads
to rapid wound healing

Keywords: diabetes mellitus; diabetic foot syndrome; photodynamic therapy;
purulent wounds.
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Oymunckas E.H.*

®T'AOY BO PHUMY um. H.U. ITuporoBa Munsapasa Poccun, Poccuiickuii repoOHTOJIOTMYECKUIA Ha-
YUYHO-KJIMHUYEeCKMIi leHTp, Mocksa, Poccust

OpHoM M3 TPUYMH M BasKHEHIIIel Mpo6IeMol COBPEMEHHOT'O MMpa, IIOMMUMO CTa-
peHust HaceJIeHMsl, SIBJISIETCSI YBeJIMUEeHMe BO3pacT-aCCOLMMPOBAHHbBIX 3a00J1eBa-
HUIA, TaKUX Kak cepaeyHo-cocymucThbie 3abomeBanus (CC3), caxapHbil AnadeT
2 tumna (C[2), KOTOopbiii HEM3OEKHO PaHO WIM TO3IHO MPUBOAUT K Pa3BUTUIO
M3MEHEHUI COCYIMCTON CTEHKM M K CBSI3aHHBIM C 3TMM MUKPO- ¥ MaKpOCOCY-
IUCTBIM OCJIO’KHEeHMsIM. MHoOTMe sKCIiepMMeHTa/IbHbIE U KIMHUYECKe paboTbl
YKa3bIBAaIOT Ha POJIb HAPYIIIEHN YIJIEBOMHOTO OOMEHA B YCKOPEHUM 3MEHEHUIA
CTEHKM COCYIOB, CKOPOCTb U CTeIleHb BbIPasKEHHOCTH 3TUX U3MEHEHMI 3aBUCUT
HE TOJIbKO OT CPEIOBBIX U TeHeTUUYeCKMX (aKTOPOB, HO M OT MHAMBUIYATbHBIX
0CObGeHHOCTeN MeTabosM3Ma.

Cpeny MHOKeCTBa MPUYMH 3TOM Pa3INYHOM CKOPOCTU COCYAMCTBIX M3MEHEHUI
y manmeHToB ¢ uHcyanHopesucteHTHOCTbIO (MIP) m CI2 paccmarpuBaercst uc-
XOOHO pasjiMyHas «TreHeTuYecKasl 3allMILEeHHOCTb» apTepuil OT BO3IENCTBUS
BHEIITHMX HeraTuBHbBIX (akTopoB. HeMasioBaskHOe 3HauUeHMe B 3TUX IMPOIleccax
UrpaeT pervIMKaTUBHOE CTapeHMe KJIETOK M €ro pojib B Pa3sBUTUM COCYOUCTBIX
u3MeHeHuI. bromapkepaMy periMKaTMBHOTO KJIETOYHOTO CTapeHMsT CUUTAIOTCS
nyiHa Tesomep (IT) u akTuBHOCTH pepmeHTa TesioMmepasbl (AT), KoTopble 66U
Ha3BaHbl «MOJIEKY/ISIPHBIMM YacaMu», OINpPeNessIoNMMN TPOAOJIKUTETbHOCTD
SKU3HU KJIETOK.

B mocnenHue rogbl B MMPOBOM HAyYHOU JIMTEpaType OOJbIION MHTEPEC BBI3bI-
BaeT M3ydyeHue BIAMSIHUSI meduiinta BuTammuHa D3 B pasBUTUM U OIpenesieHUn
IIPOTHO3a MHOTMX XPOHMUYECKMX HeMHOEeKIMOHHBbIX 3aboseBaHuit. M3BecTHO,
yTO BUTaMMUH D3 yyacTByeT B oaiep>kaHuM MMMYHHOT'O TOMeOCTas3a, BaykHa ero
poJib B nojuMopdusme GhepMeHTOB, YUaCTBYIOIIMX B MaTOT€He3e BOCIAIUTEb-
HBIX MpolleccoB. JIuTeparypHble JaHHbIE TTOC/IEIHUX JIET JEMOHCTPUPYIOT POJib
BuTaMMuHa D He TOJBKO B PETy/siiUy YPOBHSI Kajabliysl, HO ¥ B HUBEJIMPOBAHUM
XPOHUYECKOTO CHUCTEMHOI'O BOCITQJIEHUSI, YIYUIIEHUM WMHCYJIMHOUYBCTBUTEb-
HOCTY TKaHeM, CHybkKeHuu pucka pasButust CI2, oskupeHus M ayTOMMMYHHOTO
TOpaskeHMsI [-KJIETOK TOIKEeTYIOYHO >Kejie3bl, KapAMOBACKYJISIPHOTO DPUCKA.
N3yuenne posm ButammuHa D B pasBUTUM M3MEHEHMI CTEHKM MaruCTpPaIbHBIX
aprepuit npu CI2 u P 1 nx B3auMOCBSI3M C OMOJIOTHMEN TeJIoMep IpeCTaBJIsI-
€TCSI IOBOJIbHO aKTyasIbHbIM.

KioueBble c/10Ba: [j1MHA TeJIOMEp; MHCYJIMHOPE3UCTEHTHOCTD; aKTUBHOCTD Te-
JloMepasbl; CTapeHue; KeCTKOCTb apTepuil.
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In addition to population ageing, one of the causes and most important problems
facing the world today is the increase in age-related diseases such as cardiovascular
diseases (CVD), type 2 diabetes mellitus (T2DM) which inevitably leads to the
development of vascular wall changes and related micro- and macrovascular
complications. Numerous experimental and clinical studies have pointed out
to the role of glucose impairment in accelerating vascular wall changes, the speed
and severity of these changes depends not only on environmental and genetic
factors, but also on individual metabolic characteristics.

Among the many reasons for dissimilar rates of vascular alterations among patients
with insulin resistance (IR) and T2DM is considered to be contributed by initially
different «genetic protection» of the arteries from the influence of external
negative factors. Replicative cell aging and its role in the development of vascular
changes play an important role in these processes. Telomere length (TL) and
telomerase activity (AT) are two vital biomarkers known as the "molecular clock"
that regulate the lifespan of cells and mark the process of replicative cellular
aging.

The link between vitamin D3 deficiency and the development and prognosis
of numerous chronic non-communicable diseases has become a topic of significant
interest in the world's scientific literature. Vitamin D3 is known to be involved
in maintaining immune homeostasis, and its role in the polymorphism of enzymes
involved in the pathogenesis of inflammatory processes is important. Recent
literature has demonstrated the role of vitamin D not only in regulating calcium
levels, but also in leveling chronic systemic inflammation, improving insulin
sensitivity, reducing risk of T2DM development, obesity and autoimmune damage
B-pancreatic cells, cardiovascular risk. The study of vitamin D influence on the
development of main artery wall changes in T2DM and IR, and its association
with telomere biology, holds significant relevance.

Keywords: telomere length; insulin resistance; telomerase activity; aging; arte-
rial stiffness.
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AKTyanbHOCTD. [1030HSS BBISB/IsIEMOCTD 3a00/IeBaHMsI TJIaYyKOMOM Ha JajieKo3a-
IIeAIIeN CTaiuy C BbIpaXKEeHHOM 6e3BO3BPaTHON MOTEPeN 3pUTEIbHBIX QYHKLINI
MIPUBOAUT K OXXKMIAEMOMY YBEJIMUYEHMIO UMCJIa TTAIMEHTOB C CEHCOPHbIMMU Iedu-
IUTAaMM U TOCeOYIoNel MHBAIMAM3aIMe. YUnuTbIBasl CTaAMIO Mpoiecca, He-
00XOIMMOCTb COXPAaHEHMSI OCTATOUHBIX 3PUTEIbHBIX (PDYHKIMI M YMEHbIIEHWS
KPaTHOCTY MHCTWUISILIAIN C 11€JIbIO TTOBBIIIEHMS] KAUeCTBa KU3HM TaKMUX MalyeH-
TOB, TpeOyeTcs 0COOBIN MaJIOMHBA3UBHBIN Y BbICOKO3(h(EKTUBHBIN ITOAXOM, K JIie-
yeHM10. HeMasioBaskHBIM SIBJISIETCSI OlleHKa aHeCTe3MOJIOTMYeCKOro pucka C yde-
TOM KOMOPOMTHO MaTOJIOTUM, OTSTOIIIEHHOTO aHaMHe3a, a TaKyKe BO3MOKHOCTh
CoueTaHusl Pas3IMYHbIX TPYIII MMpernapaToB C OCHOBHOM Teparyen.

Ienb mcciemoBaHUsET — OLEHUTb 3(PHEKTUBHOCTb IIPUMEHEHUSI TpPaHCCKJIe-
pasIbHOM JIa3epHOM IIMKJIOKOATYJISIIIVHM Y TIAlMEHTOB CTapiiield BO3PacTHOU I'PyTI-
IIbI C JEeKOMITEHCMPOBAHHOM TaIeKO3allle el ¥ TEPMUHAIbHON CTaausIMU IJ1ay-
KOMBI, MU3MEHEeH) e KaueCTBa JKMU3HM TaKUX IalieHTOB.

Marepuasbl M MeTOAbI MCC/Ieg0BaHMsI. B 1icciienoBaHye BKIIIOUEHbI MALVIEHThI
odranbmosiornueckoro oraenenns ['BY3 «I'BB Ne2 13M» crapiiie 65 et ¢ me-
KOMITEHCYMPOBAHHOM [TaJIeKo3alleield ¥ TePMUHAIbHON CTaaAUSIMM TJIayKOMBI.
o omepanyy Bce MalMeHTbl MOJy4YaayM MaKCMMaJIbHO MEepeHOCHMMOe TUITOTEeH-
suBHOe JieueHne. OmneparBHOE jieueHMe B 0ObeMe TpaHCCKJepasabHOM Jia3ep-
HOM IVKJIOKOATY/ISIIIUY C TIOMOIIbIO AMOMHOTO Jazepa (AjmmHa BoyiHbl 810 HM)
anmapata Asikom Menuka AJIO/I-01 nmpoBommioch 1o MecTHOM peTpobyiib-
6apHOV aHecTe3uein (pacTBoOp JuaoKanHa 2%, 4 ). [IIUTebHOCTD onepan
B cpenHem cocrabiisuia 10 munayT. OnieHKa 3GeKTUBHOCTY ITPOBEIEHHOrO Jie-
YeHMsI MPOBOAMIACH IO JaHHBIM CHIMKEHMSI YPOBHSI BHYTPUIJIA3HOTO TABJIEHUS
(BI'l), ymeHbIlleHUSI KPaTHOCTM MHCTWUIALMIA, TlepuMeTpum (KUMHeTHUdecKas
nepuMeTpust 0 M Ha 2-e CYTKM IOCJe OIepaiyn), U3MEHEHUS 3PUTETbHBIX
byHKIMIL. V3MepeHne BHYTPUIIa3HOTO TaBJI€HMS IIPOBOIMIIOCH B 1-€, 2-e CyTKU
rocJjie ornepanuu, yepes 2 Hemenu, gajaee uepe3 1 u 2 mecsiia 1mocJje onepaTus-
HOT'O BMeIlIaTe/IbCTBA. B TeueHme Tpex Hemesb Mocje MPOBeIeHHOro JIa3epHOro
BMeIIaTe/IbCTBAa K MECTHOM Teparuy 100aB/IsuIach MHCTWLISIIVS KareIb TPYTIIbI
HIIBC (uumometranyu 0,1%) ¢ mocnenytoniein ux ormeHon. Ha Bech nepuop, Ha-
6JIIOMeHNST VICKJTIOUAJIOCh 3aKarlbIBaHMe IpernapaTroB I'PYIIbl aHAJOTOB MPOCTa-
TJIaHIMHOB B OI€PMPOBAHHbIN IJ1a3.

Pe3ynbraThl. Y BCexX MallieHTOB, BKJIIOUEHHBIX B MCC/IeIOBaHMe, B IEPBbIE CYT-
KM OTMETUJIOCh CHVKeHMe BHyTpuryiasHoro nasiieHust 1o 40%, Ha BTOpble —



no 60%, ko Bropon Hefesle — 1Mo 70% ot ucxogHoro ypoBHs. [1o 3aBepiiieHnn
JIeueHMsI BCEM ITalleHTaM YMeHbIlIeHa KPaTHOCTb MHCTUJLISAIMIA A0 1-3 Kareib
B cyTKu. [la1eHThl CYOBEKTUMBHO OTMEUasIM YITyUIlleH/ e 3pUTEJIbHBIX QYHKIINIA,
KyIMpoBaHue 601eBOro cuHapoma. I1o JaHHBIM BM30OMETPUM OTMEUAJIOCH YITy4-
IIIeH)e 3PUTEeIbHbIX QYHKIVI B cpenHeM Ha 1-2 CTpOUYKM y IMAIMeHTOB C Aajie-
Ko3arreniien craguen raaykombl (y 80% obcnemyembix). [Ipy olleHKe JaHHBIX
IepMMeTpUM OTMeYaIoCh pacipenmue nepudepnyeckoro moss 3penus (y 80%
obcemyeMbIX) MM COXpaHeHMe Ha mpexxHeM ypoBHe (y 20% ob6ciemyembix)
y HaIMEeHTOB C AajieKo3allle/illel CTaayel IJIayKoMbl. YPOBeHb O TaIbMOTOHYCA
U YJIyUllleHMe 3pUTEIbHBIX (PYHKIMI COXPAHSIOCh KO 2-MYy MeCSIy HabJIIomeHust
y 85% maimeHToB.

BoiBoabl. Bo3MOKHOCTb MPOBENEHMST OIIEPATMBHOIO JIEUEHMS C MICIIOJIb30BaHM-
€M MEeCTHOJ aHecCTe3)M, MMHMMAaJbHOM TpaBMaTH3allyiell TKaHel Ija3a, C BbI-
COKMMM IOKa3arejsaMu 3(PGEeKTUBHOCTU CHIDKEHMSI BHYTPUIJIA3HOTO JABJIEHMS,
VIIYUILIEHEM 3PUTEIbHbIX (QYHKIMIA M KOPOTKUM PeadUIUTAIMOHHBIM IepPUo-
JIOM ITO3BOJISIET I10 MPABY CUMTATh TPAHCCKJIEPATbHYIO JIa3€PHYIO IIMKIOKOATrYIIs-
IIMIO Olleparyeli BbIOopa y MalyeHTOB MOXKWIOTO M CTapueCcKoro Bo3pacra C Jie-
KOMIIEHCYPOBAHHOM Ja/IeKO3alleAIell ¥ TepPMUHAIBHOM CTagUSIMM T1ayKOMBbI.

KaioueBsbie cjioBa: IJIayKOMa, CEHCOpPHbIe ,Z[e(l)I/II_[I/ITbI; Jia3epHasi HMKJIOKOrayJIs-
Lysi; TepOHTOJIOI MsI.
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BaHHOM JajieKo3allleiliei ¥ TEpMUHAIbHOM CTaausIMU IJ1IayKoMbl. [Ipobnemuol 2e-
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Relevance. The projected increase in the number of patients with glaucoma, late
detection of the disease at an advanced stage with significant irreversible loss
of visual function, leads to an expected rise in the number of patients with sensory
deficits and subsequent disability. Considering the stage of the disease, the need
to preserve residual visual function and reduce the frequency of instillations
to improve the quality of life for such patients a special minimally invasive and
highly effective approach to treatment is required. A crucial factor to consider
is the evaluation of anesthesia risk, which involves factoring in comorbid
conditions, a complex medical background, and potential interactions between
different medications and the primary treatment.



Aim. To determine the efficacy of transscleral laser cyclocoagulation in older
patients suffering from decompensated advanced and terminal glaucoma, and
to evaluate its impact on their quality of life.

Materials and methods. The study included patients over 65 with decompensated
advanced and terminal stages of glaucoma from the Ophthalmology Department
of the War Veterans Hospital No. 2. Before the surgery, all patients received
maximally tolerated hypotensive treatment. The surgical treatment, consisting
of transscleral laser cyclocoagulation using a diode laser (wavelength 810 nm)
with the Alcom Medika ALOD-01 device, was performed under local retrobulbar
anesthesia (2% lidocaine solution, 4 ml). The average duration of the surgery was
10 minutes. The efficacy of the treatment was assessed based on the reduction
in intraocular pressure (IOP), decreased frequency of instillations, perimetry
results (kinetic perimetry before and 2 days after the surgery), and changes
in visual function. Intraocular pressure measurements were taken on the 1st and
2nd days after the surgery, at 2 weeks, and then at 1 and 2 months postoperatively.
During the three weeks following the laser intervention, no prostaglandin analogs
were instilled in the operated eye.

Results. In all patients enrolled in the study, a reduction in intraocular
pressure was observed to 40% on the first day, 60% on the second day, and
70% by the second week compared to the baseline level. At the end of the
treatment, the frequency of instillations was reduced to 1-3 drops per day for
all patients. Patients subjectively reported an improvement in visual function
and pain relief. According to visual acuity measurements, an improvement
of 1-2 lines on the eye chart was observed on average in patients with
advanced glaucoma (80% of the examined patients). When assessing the
results of perimetry, expansion of the peripheral visual field was observed
in 80% of the examined patients or preservation of the visual field at the same
level in 20% of the examined patients with advanced glaucoma. The level
of intraocular pressure and improvement in visual function remained stable
in 85% of the patients at the 2-month follow-up.

Conclusions. Surgical treatment using local anesthesia, minimal tissue trauma
to the eye, and high efficacy in reducing intraocular pressure, improving
visual function, and having a short rehabilitation period allow us to consider
transscleral laser cyclocoagulation as the treatment of choice for older patients
with decompensated advanced and terminal stages of glaucoma.

Keywords: glaucoma; sensory deficits; laser cyclocoagulation; gerontology.
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O6ocHoBauMe. Bo MHOTMX paboTaxX MOATBEPSKAEHO BO3PACT-aCCOIMMUPOBAHHOE
CHIDKEHMe YPOBHSI MHCYyIMHoNomooHoro dakropa pocra 1 (MDP-1), uro BHO-
CUT BKJIAJ, B U3MEHeHMe psifla TOPMOHAIbHO-MeTaboMueCKuX MpoIeccoB. Tem
He MeHee HAKOIIEHO HeJOCTAaTOUHO CBeleHNIA O TOM, Kako ypoBeHb VIDP-1 sB-
JISIETCST OTITUMAJIbHBIM B MTOXXMJIOM BO3pacTe U MOXKET JiM TOAepsKaHue orpere-
neHHou KoHLeHTpauyuy MDOP-1 oka3biBaTh MOIOKUTEIbHBIN 3P(EKT M ObITH ITPO-
eKTUBHBIM (hakTopoM. OCOOEHHO OrpaHMUYeHbl JaHHBIE TT0 YHUKATBbHOM KOTOPTe
OOJITOKUTENeN, YTO 00yC/IaBIMBaeT aKTyaJIbHOCTb JAHHOIO MCCJIeIOBaHMSI.
Ilenb uccnepoBanus. M3yunTb B3aMMOCBSI3b O0jiee BBICOKOTO M O0Jiee HU3KO-
ro ypoBHss U®P-1 c mokasareynssMy ropMOHaJbHO-METaboJIMYEeCKOrO CTaTyca
" OTIpeAEeUTDb €ro POJIb B OAHOJIETHEM IPOTHO3€E Y MOITOXKUTESIEN.

Marepuasnbl u MeToAbl. B paMkax OIHOMOMEHTHOIO UCCaeqoBaHMs Oblia U3y-
YyeHa KOropTa JOJITOKUTeNeN. B mcciemyeMyto rpynmny BK/IIOYAIUCh JINIA B BO3-
pacte 90 net u crapie. YpoBeHb U®DP-1 B cbIBOPOTKE M3MEPSIJICS C ITOMOIIBIO
XeMUJTIOMMHECIIEHTHOTO aHasm3a. OleHKa pasjanuuii B BbIKMBAEMOCTY TPYIIIT
BBICOKOT'O 1 HU3KOro ypoBHs U®P-1 mpoBogmiiack 1o pesysibraram OFHOJIETHEro
Habmopenus. VccnemoBanme 6bU10 0g0OPEHO JIOKAJbHBIM 3TUUYECKUM KOMUTE-
toM (ripotokos Ne 30 ot 24.12.2019). Cratuctuyeckuii aHaJIM3 JaHHBIX TTPOBO-
IAJICST C TIOMOIIIBIO sI3bIKa ITporpaMmmupoBanus R Bepcun 4.2.2.

Pesynbrarbl. B nccinenoBanme ObLiv BKIIOUeHbl 2893 yesoBeka B BO3pacTe
oT 90 no 107 neT, COOTBETCTBYIOIIME KPUTEPHUIM BKJIIOUeHMss. MenuaHa Bo3pac-
Ta coctaBmia 92 roma, menuana ypoBHst UDPP-1 — 99,6 ur/mn. Ilo pesynbra-
TaM MEeKTPYIIIOBOrO CpaBHEHMS 3HAUMMYIO CBsI3b ¢ ypoBHeM MDP-1 nmokasanu
YpOBeHb MHCY/IMHA, TJIMKMPOBAHHOI'O IreMOrI0061Ha, obiiero 6eska, aJibOymMuHa
n C-peaktuBHOro 6esika (p-value < 0,001). B rpymme yyacTHMKOB ¢ 60Jiee BbICO-
KuM ypoBHeM MI®P-1 (Bbiile Meayanbl — 99,6 Hr/MJ1) oTMeuasicsl JOCTOBEPHO
60J1ee BBICOKMIA YPOBEHD 0011Iero 6ej1Ka, aJilbOyMyHa U IIIMKMPOBAHHOI'O I'eMOIJIO-
61Ha 1 6osee HU3KKUM ypoBeHb C-peakTUBHOTrO 6esKa 1 MHCyamMHa. [1pu moctpo-
eHMM MOofeJsiell JIOTUCTUYECKOV perpeccuy U BBEIEeHUM TOINpPaBOK Ha YPOBEHb
busMUecKoy aKTUBHOCTM CTAaTUCTUUYECKAsl 3HAUMMOCTb COXPaHWIACh TOJIBKO JIJIsI
accouymaryy ypoBHss MDP-1 u Takux y1abopaTOpHbBIX MTOKa3aTesein, Kak MHCYINH,
[JIMKMPOBAHHbIN TeMOIIOONH U ayibOyMuH. [1py aHamM3e BbIXKMBAEMOCTM y4acCT-



HUKOB C BBICOKMM U HU3KUM ypoBHeM VIDP-1 6osee BbicOKMe (Oosbllle Meaya-
HbI) 3HaueHuss UPP-1 okazamch MPOTEKTUBHBIM (DAKTOPOM 15T BBIKMBAEMOCTY
IOJITOKUTEJIEN.

BoiBoabl. B cooTBeTCTBMM C TOSTyYeHHBIMM pe3yjbTaTaMy, 6ojiee BbICOKUI
ypoBeHb U®P-1 6bU1 accouumpoBaH C JIyullleld BbDKMBAEMOCTbIO B OJHOJIET-
HEM IIPOTHO3e y goaroxkurenein. Kpome toro, 6611 0OHapysKeHbI ABYCTOPOH-
Hue cBsa3u MDP-1 ¢ Takumu j1abopaTOpHBIMM TTOKasaTessIMu, Kak aabOyMuH,
MHCYJIMH U IJIMKMPOBAHHBIN reMoryioonH. TpebyeTcst 6osiee meTanbHbI aHATNU3
BBISIBJIEHHBIX acCOLMalui, ompefesieHue onTumajbHoro ypoBHsi UDP-1 nas
MoAiepskKaHmsI MeTaboIMYeCKUX IMPOIeCCOB CPeay AOJTOXUTENeN Ha pasHbIX
MOMYJISIIMSIX.

Knwouesbie cioBa: monroxkurenn; UOP-1; vHcynuH; anpb0yMuH; IIMKUPOBAH-
HbIA T€eMOTJIOOMH.
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Relevance. Many studies have confirmed an age-associated decrease in the level
of insulin-like growth factor 1 (IGF-1), which contributes to changes in a number
of hormonal and metabolic processes. However, there is insufficient information
about what level of IGF-1 is optimal in old age and whether maintaining a certain
concentration of IGF-1 can have a positive effect and be a protective factor.
Data obtained on a unique cohort of centenarians is especially limited, which
determines the relevance of this study.

Aim. The paper aimed to study the association between higher and lower levels
of IGF-1 with biomarkers of hormonal and metabolic status and determine its
role in the one-year prognosis of centenarians.



Materials and methods. As part of a cross-sectional study, a cohort of people aged
90 years and older. Serum IGF-1 levels were measured using a chemiluminescent
assay. Differences in survival between the high and low IGF-1 groups were
assessed based on the results of one-year follow-up. The study was approved
by the local ethics committee (protocol No. 30 of December 24, 2019). Statistical
data analysis was carried out using the R programming language version 4.2.2.
Results. The study included 2893 people aged 90 to 107 years who met the
inclusion criteria. The mean age was 92 years; the median IGF-1 level was
99.6 ng/ml. According to the results of intergroup comparison, a significant
relationship with the level of IGF-1 was shown by the level of insulin, glycated
hemoglobin, total protein, albumin and C-reactive protein (p-value < 0.001). The
group of participants with higher IGF-1 levels (above the median — 9.6 ng/ml)
had significantly higher levels of total protein, albumin and glycated hemoglobin
and lower levels of C-reactive protein and insulin. When constructing logistic
regression models and adjusting for the level of physical activity, statistical
significance remained only for the association of IGF-1 levels and laboratory
parameters such as insulin, glycated hemoglobin and albumin. When analyzing
the survival of participants with high and low IGF-1 levels, higher (above the
median) IGF-1 values were found to be a protective factor for the survival
of subjects aged 90 years and older.

Conclusions. According to the results, higher IGF-1 levels were associated with
better 1-year survival in subjects aged 90 years and older. In addition, bidirectional
associations between IGF-1 and laboratory markers such as albumin, insulin
and glycated hemoglobin were found. A more detailed analysis of the identified
associations to determine the optimal level of IGF-1 to maintain metabolic
processes among centenarians in different populations is required,

Keywords: centenarians; IGF-1; insulin; albumin; glycated hemoglobin.
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AKTya/nbHOCTD. V3BeCTHO, UTO XPOHOJIOTMYECKUI BO3PACT MOYKET OTIMYATHCS
OT 61mosiornueckoro. B oTyimume oT XpOHOJOTMYECKOTO BO3pacTa, KOTOPbIN J10-
CTaTOYHO JIETKO OIpEeIe/INTh, OMOJOTMYECKMIA BO3PACT SIBJISIETCS CKOpPEe COOT-
BETCTBMEM BO3PACTy COCTOSIHUSI 3JOPOBbSI 10 COBOKYITHOM OlieHKe MOp(dOJIoru-
YeCKMX, QU3MOIOTUUECKUX U OMOXMMUYECKUX COCTOSIHMII MHOKECTBA CUCTEM
opraHusma uyejioBeka. B 6mosornueckuit BO3pacT 3aK/JII0YEHbI KaKk reHeTnJecKasl,
TaK ¥ OHTOJIOTMYECKasT KOMIIOHEHTA, YUNTHIBAIOINIAsl 00pa3 JKMU3HM KOHKPETHOTO
yesioBeKa ¥ aMOPTM3AIMIO ero opraHusMa. BbiumciieHne 61MOJIOrmyeckoro BO3-
pacrTa siBjsieTcsl 6oJiee CJIOSKHBIM M B TO JKe BpeMsl ITepCOHUMUIIMPOBAHHBIM ITOJI-
XOIOM [IJISI OLIEHKY COCTOSIHMSI OpraHM3Ma 0 CPaBHEHMIO C XPOHOJOTUMYECKUM
Bo3pacToM. [0 cuMX TOp He CYIIEeCTBYET eIuHON (OPMYJIbI [IJIS OIpeneseHus
610JIOrMYeCKOTO BO3PacTa uesIoBeKa, OHAKO MPEeIIIPUHSITHI TTOMBITKYU AJIST CO3-
IaHMSI JIOKIbHBIX OIIEHOK, OOBIUHO YUUTHIBAIOIIMX COCTOSIHME KAaKOTO-JIMOO Op-
raHa MM CUCTEMbI B OpraHu3me.

OpHOV 13 TaKMX JIOKAJIBHBIX OIIEHOK MOXKET OBbITh MCCJIENOBaHME CEepIeUuHO-CO-
CYOMCTOM CUCTEMBI MaleHTa, U OOHUM M3 Haubosiee MHGOPMATUBHBIX MHCTPY-
MEHTa/IbHbIX IMArHOCTUK siBjsieTcst axokapauorpadus (OxoKI'). Kak mpasuio,
nipu nposenennn IxoKI' oneHnBaioTcst Mmopdosiornueckue M QPyHKIMOHATbHbIE
M3MEeHeHMs Ccepfilla, pacCUMTHIBAIOTCS MTOKa3aTesau, OTpaxkalolye pa3Mepbl CTe-
HOK, 0O0BbeMbI Kamep, CKOPOCTY KPOBOTOKA M T. [I.

Ilenbio paboOThI SIBMJIOCH CO3[aHMe M OOyuyeHMe MPEeIUKTUBHOM MOMEN C UC-
MI0JTb30BaHMEM aJITOPUTMA HEMPOHHBIX CETel JIJIsI OIIEHKM OMOJIOrMYeCcKOro BO3-
pacTa Ha ocHOBe JaHHbIX DX0KI.

Marepuasnbl u metoabl. B mccienoBanme Boiiu ganHbie OxoKI' 303 matmeH-
toB PI'HKL] (PI'AOY BO PHUMY wum. H.W. ITuporosa Munsapaa Poccun),
He MMEIOIIMX XPOHNYEeCKNX 3aboseBaHmii. Bo3pacT maimeHTOB cOCTaBui OT 23
10 82 et y sKeHIIH 1 oT 25 10 72 7eT y My>KUMH.

CraructTMueckmii aHaJIM3 TpousBeneH B cratuctuueckon cpeme R. Ilokasare-
JI1, MMeIoll[ie HeHOPMMPOBAHHYIO Ha pa3mephbl Tejia OlleHKY (CM, MM, JI, MJ),
rozJieXkajii HOpMUPOBKe Ha pocT (cM). B KauecTBe HemapameTpuyecKkoro Tecta
IIpUMeHeH KOppeJISIMOHHbIM aHam3 CrupMeHa [Jis pacueTa CUibl B3aMMOCBSI-
3 Mexxay nepeMmeHHbIMU (orleHKamyu IOx0KI') u Bospactom. Mccnenmyemasi Bbi-
6opKa ImaHHBIX ObLIa pasiesieHa Ha OOydYalolluifi M TeCTOBbIM HAOOPbI TAHHbIX.
B kauectBe Momes 6pl1a CO3/IaHa apXUTEKTYPa IMTOTHOCBSI3HON HEMIPOHHOM CeT
(FCNN) npu ucnonbzoBanuu 6mbnmoreku Keras. ApxutekTypa Momein sBJsi-
eTcsl TyOOKOM ceTbio, comepskaiein 10 cKpbIThIX cjioeB. MeTpukaMu KauecTBa
Mozesin Bo Bpemst ooyueHust siBisiich MAE (Cpennsist abcosoTHasT olmobKa),
MSE (CpennexBagpatnysas ommbkra), RMSE (KopeHb 13 cpemHeKkBagpaTMIHON
omm6kn), R2 (Koapdbuument nerepmuuanuym R-kBaapar) u € acc (€-TOUHOCTh



WJIM STICUJIOH TOYHOCTD, IIe € = 10, T. e. = 10 JieT sIB/sIeTCS CIIPEAOM IIPU OIIeHKe
TOYHOCTH).

Pesynbrarbl. [lepBbiM 3Tariom Obljia Mpou3BefeHa OlleHKa CIIOCOOHOCTY HaH-
Hbix DXOKI' onucekiBaTh Bo3pacT yenoBeka. [y 3TOro npoBefeH HemapaMeTpu-
YeCKUIM KOPPEJISIMOHHBIM aHaau3 OJIs1 TPYII MY>KUMH U SKEHIIMH IO OTAesb-
Hoctu. M3 48 omnpenesnen Tor-15 mokasaresieii, KOTOpble IIPOLEMOHCTPUPOBAIIN
KOppeJIsiinio ¢ Bo3pacTom 6ojiee uem |0,55|. M3 Hux B HanboJjiee pacpoCTpaHeH-
HBIN ITpOoTOKON uccaegoBanus sxomar 8: E_A, IVS, LV_PW, LV_CO, LV_EDYV,
RWT. A taxxke H RWT u L. E_A, koropsie Bbiuncisitorcst u3 RWT u E_A co-
OTBETCTBEHHO.

[TockobKy KOppessiliisl OTOOpaHHBIX ITapaMeTpoOB IO CBOEN Cujie BapbUpyeT
B 3aBMCUMOCTM OT ToJIa (OJHAKO COXpaHseT HallpaB/ieHe 3aBUCMMOCTH), ObLIN
ITOCTPOEHDI B MO/ — AJIsSI MY>KUMH U JIJIs JKeHIIYH. B pe3ysibTare Ha OCHOBe
3TUX TTapaMeTPOB MbI OMTPEAEIVIIV BO3MOKHbIE KOMOVHALIMY ¥ OOYUMIT MO
Ha MX OCHOBE B TpeX peskumax: obIas, AJjsl MY>KUMH, 1)1 skeHIMH. [1o pe3ysb-
TaTam 00y4YeHMsT HeCKOJIbKO MOIeJIei MPOIeMOHCTPUPOBa/I HanboJsiee BbICOKYIO
TOYHOCTb OLIeHKM Bo3pacTa. JIyuiime momenyu Obliv oObeauHEHbI B IB€ UTOTO-
BbIe KOMIIEKCHbIE MOAEIV JIJIs1 KaskKIOTO I0JIa.

B pesysbrare npenuKTHBHbIE MOIEM BO3pacTa IpeayCcMaTpMBalOT B KaUueCTBe BXO/-
HbIX JaHHBIX 5 oreHok DxoKI': LV _CO (cepmeunsbni BoiGpoc, i/muH), E_A (E/A,
OTHOIIIEH/ € MaKCUMMaJIbHbIX CKOPOCTel MOTOKOB B 1-10 1 2-10 ¢asbl), RWT (oTHO-
IIIeHVe TOJIIIMHBI CTEHOK), [VS (TosmHa MesKKeTyIoYKOBOM MePEropoaKi, CM),
LV_PW (TomiiuHa 3agHel CTEHKM JIEBOTO SKeTyI0UKa, CM) U UX IBYX ITPOU3BOIHbBIX
H RWT (RWT >042)u L. E A (E_A< 1); poct (cM) 1 1o 1CCJieqyeMoro.
Mopnenb, npemHasHaueHHasl )11 ITpencKasaHMs BO3pacTa y MYKUMH, MMEeT
cienytonve nokasareyin kadectsa: MAE = 4,92, MSE = 38,33, RMSE = 6,16,
R2=0,78, ¢_acc = 0,88; g skenwmu: MAE = 5,09, MSE = 39,42, RMSE = 6,28,
R2 =0,77, ¢ _acc = 0,89.

BoiBoabl. Takum 06pa3oM, ITOCTPOEHbI M OOyUeHbI ABe MOIEN IJis MpecKasa-
HMSI BO3pacTa Y MY>KUMH U SKEHIIVH, VICIIOJIb3YIOIIJie B KaueCTBe MPEeIUKTOPOB 5
oneHok JxoKT.

KiroueBsbie cyioBa: 6mojiornueckuii Bospact; 9xoKI'; HelipoHHas ceTb.

Ons mutupoBanus: Kobensaukas A.A., I'yearosa 3.I., Crpaskecko U.I., Mo-
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Introduction. It is known that chronological age may differ from biological age.
Unlike chronological age, which is quite easy to determine, biological age is rather



a cumulative assessment of the morphological, physiological and biochemical
states of many systems of the human body. The biological age includes both
a genetic component and an ontological one, considering the lifestyle of a person
and the amortization of his body. The calculation of biological age is a more
complex and, at the same time, a personalized approach for assessing the state
of an organism compared to chronological age. There is still no single formula
for determining the biological age of a person, however, attempts have been
made to create local estimates, usually considering the state of an organ or system
in the body. One of such local assessments may be a study of the patient's
cardiovascular system, and one of the most informative instrumental diagnostics
is Echocardiography. As a rule, during Echocardiography, morphological and
functional changes of the heart are evaluated, indicators reflecting wall thicknesses,
the volume of chambers, velocity blood flow, etc. are calculated.

The aim of the work was to create and train a predictive model using a neural
network algorithm to estimate biological age based on Echocardiography data.
Material & Methods. The study included Echocardiography data from
300 patients of The Russian Clinical Research Center for Gerontology (Pirogov
Russian National Research Medical University) who do not have chronic diseases.
The age of patients ranged from 23-82 years in women, and 25-72 in men.
Statistical analysis was performed in the statistical environment R.
Echocardiography marks that have a native estimate (cm, mm, 1, ml) were subject
to normalization for height (cm). Spearman's correlation analysis was used as a
nonparametric test to calculate the strength of the association between variables
(Echocardiography marks) and age. The studied dataset was divided into training
and testing sets. As a model, the architecture of a fully connected neural network
(FCNN) was created using the Keras library. The architecture of the model is a
deep network containing 10 hidden layers. The metrics of model quality during
training were MAE (Mean Absolute Error), MSE (Mean Square Error), RMSE
(Root Mean Square Error), R2 (R-squared coefficient of determination), and
€_acc (g-accuracy — epsilon accuracy, where € = 10, i.e. * 10 years is the spread
at accuracy assessment).

Results. The first step was an assessment of the ability of the Echocardiography
data to describe an age. For this purpose, a nonparametric correlation analysis
was carried out for groups of men and women separately. Out of 48 indicators,
the top 15 were determined, which demonstrated a correlation with age of more
than 0.55 (in abs value). Of these, the most common study protocol includes 8:
E A/ IVS, LV_PW, LV _CO, LV_EDV, RWT. As well as H RWT and L. E A,
which are calculated from RWT and E_A, respectively.

Since the correlation of the selected parameters varies in its strength depending
on gender (however, it retains the direction of dependence), two models
were built — for men and for women. As a result, based on these parameters,
we identified possible combinations and trained models based on them in three
modes: general, for men, for women. According to the training results, several
models demonstrated the highest accuracy of age assessment. The best models
were combined into 2 two final complex models for each sex.

As a result, predictive age models provide five Echocardiography marks as input
data: LV_CO (cardiac output, I/min), E_A (E/A ratio of maximum flow rates
in the 1st and 2nd phases), RWT (wall thickness ratio), IVS (interventricular



septum thickness, cm), LV_PW (posterior wall thickness of the left ventricle,
cm), and their two derivatives H RWT (RWT > 0.42) and L_E A (E_A < 1);
height (cm) and sex of the patient.

The models intended for age forecasting have the following qualities:
MAE = 4.92, MSE = 38.33, RMSE = 6.16, R2 = 0.78, ¢ _acc = 0.88, in men;
MAE = 5.09, MSE = 39.42, RMSE = 6.28, R2 = 0.77, ¢_acc = 0.89, in women.

Conclusions. Thus, two models for predicting age in men and women were
created and trained, using five Echocardiography marks as predictors.

Keywords: biological age; echocardiography; neural network.
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AKTya/nbHOCTh padoThI. ViccienoBaHme mporeccoB cTapeHus siBjsieTcs QyH-
JlaMeHTaJIbHOM 3a/aueil COBpeMeHHOM Haykiu. ['epOHTO/IOrM BCero mympa AJaBHO
06panaT BHUMaHMe Ha TPAaHCKPUITIMOHHBIN hakTop Nrf2, KOTOphIi 3a4acTyio
Ha3bIBAIOT KJIIOUEBBIM (hakKTOPOM CTapeHMsI.

Ilenb ucciaegoBaHuUs 3aK/II0YaeTCsl B aHaau3e JaHHbix o posin Nrf2 B ctapeHun
yesioBeKa U APYrux MJIEKOMUTAIOIIMX.

Marepuanbl M MeTOAbl. AHAIM3 MOCTYITHON MH(OpMaImy 13 6a3bl JaHHBIX
PubMed 6e3 orpannyieHusi o BpeMeHu myOIMKaiui.

Pe3synbTaThl M BbIBOABI McCaeqoBaHuUs. MHorue uccjenoBaHusl MTPOIEMOH-
CTpUPOBaJIM HerocpeacTBeHHOe yuacTue Nrf2 B cTapeHn KJIeTOK ¥ OpraHM3MOB.
TpanckpunimonHbii pakrop Nrf2 yrpaiisieT skcrpeccei reHOB, yU4aCTBYIOIINX
B aHTMOKCUIAHTHOM OTBETE, PelIOKC-TOMeoCcTase, JeTOKCUGUKAIMM TOKCUUHBIX
coenVHeHM, 6GyoreHe3e MUTOXOHPUI Y MHOTUX APYTUX MpolieccaxX. AKTUBAIIAS
9TUX T'€HOB 3allMIlaeT KJIETKU OT OKUC/IUTEIbHOTO CTpecca M pa3BUTHS BOCIa-
nenus. [Ipu aktuBauum Nrf2 nosbiiiiaeTcs skcripeccust remokcureHassl (HO-1),
OTBETCTBEHHOM 3a Jerpamaluio MPOBOCIIAJNTEbHBIX CBOOOMHBIX I'eéMOB U 00-
pasoBaHMe MPOTMBOBOCIIAINTEIbHBIX COeqMHeHN 1, TakuxX Kak CO u 6mmmpyonH;
HAJI(®)H: xunon okcupopenykrasbl (NQO1), obnagatoriieit aHTMOKCUIAHTHbI-
MM aKTMBHOCTSIMM; LIMTOTIJIa3MaTHueCKoM (hOpMbl aHTMOKCUIAHTHOTO hepMeHTa
cyneporeuaamucmyTasbi-1 (SOD-1), a Takske K/IIOUeBbIX (hepMEeHTOB OMOCHHTE3a
rimytatnoHa (Gelc, Gelm), KOTOpbIN SIBJISIETCS OCHOBHBIM KJIETOUHBIM aHTMOKCHU-
mantoM. OtcyTcTBue Nrf2 y HOKayTHBIX MbIIIIEl BbI3bIBA€T HEKOHTPOJIUPYEMBbIN
BOCHaJIUTENbHbIA OTBET: aKTUBAIMIO KJIE€TOK BPOXXAEHHOTO MMMYHUTETA, BbICO-
KYIO MPOMYKIIMIO IMTOKMHOB, XeMOKMHOB M aKTUBHBIX (OPM KUCIOpOAa — BCe
9T (HaKTOPbI CIOCOOCTBYIOT MOBPEXKAEHUIO KJIETOK U TKaHeu [1-4].

[Ipu crapeHuMn opraHmM3MOB MPOUCXOOUT CHIDKeHMe akTMBHOCTU Nrf2; mocre-
MMeHHO HaKaIUIMBalOTCSI OKUC/IUTEIbHBIE TOBPEXAEHMs OMOMOJIEKYJI, YTO COIMpPO-
BOXKIAETCSI MTPOMYKIMEN IIUMTOKMHOB BOCITAJIEHUSI ¥ CyOXPOHMYECKUM BOCIasIe-
HMeM. AKTUBaLMs TpaHCKpUMNMOHHOro dakropa Nrf2 MoxkeT CHU3UTh YPOBEHb
OKMC/IUTEJIbHOTO CTpecca ¥ BOCMAJIeHUsS MOIEeNbHBIX KMBOTHBIX, TaKMX KakK
Ipo30(uIbl M HEMATOAbI, TEM CaMbIM 3aMeJJIMB pPa3BUTHE CTApUYECKUX M3MeHe-
Huii. [Ipy 3TOM MMeeTCs] O4eHb MaJIO JaHHBIX O MENCTBUM aKTMBATOpOB Nrf2
Ha CTapeHMe uesioBeKa M MyIeKONmUTarmMx. MOKHO OKMIaTh, UTO CTUMYIUPO-
BaHue Nrf2 Takxke NpuBegeT K yBeJMUYEHUIO UX MPONOIKUTETbHOCTU >KU3HU.
KocBeHHbIM [0Ka3aTeIbCTBOM 3TOTO MPENTIONOXKEHNS SIBJISIETCS TTOBbILLIEHHBIN
ypoBeHb akTuBauyy Nrf2 y mMOATOXKUBYIIMX SKMBOTHBIX, TAKUX KaK TOJIBIN 3€M-
Jiekor. BaskHbIM HampaBieHMeM UCCAeA0BaHNM JO/DKHO CTaTh MPOBeJEeHMEe KC-
IIepPYMEHTAJIbHBIX PabOT O BO3PACTHOM AVMHAMMUKE M3MeHEeHMs aKTUBHOCTU Nrf2



Y SKMBOTHBIX 1 U€JIOBEKa, a TaksKe O IeMCTBUY IJIUTEIbHOTO MpyYeMa MHAYKTOPOB
TpaHCKpUIIMOHHOTO ¢akTopa Nrf2 Ha MPOJOIKUTEBHOCTD KMU3HU U TIPU3HA-
K1 crapenus. [Ipu 3ToM cyliecTByeT BepOSITHOCTb, UTO AJIMTeNbHAsT (apmMako-
sorndeckasi aktuBaims Nrf2 MoxkeT MpuUBECTU K Pa3sBUTUIO CEPHE3HBIX MMOOOU-
HbIX 3G (EKTOB, TOTOMY UTO IOJITOXMUBYIME OPraHU3Mbl TOHKO ITPUCIIOCOOIEHBI
K MOCJIEACTBMSIM TaKO aKTMBAIMI, & YEJIOBEK ¥ MHOXKECTBO APYTUX MJIEKOITATA-
IOIIMX He MMEIOT TaKuX MpucrnocobaeHni [4].

Tesuc o kmoueBoy poym Nrf2 B mpolieccax cTapeHus SIBISIETCSI KpallHe CIIOp-
HbIM. Nrf2 perynupyeTt akCIpeccuio HeCKOJIbKMX COTEH r'eHOB, HeCYIIIMX B CBOUX
MpoMOTOpax crelnuduueckme MocaeqoBaTeJIbHOCTY, Ha3biBaeMble antioxidant
response element, ARE. Ho nipu cTapeHunn mpoucxopsiT CJIOKHbIe pa3HOHAIpaB-
JIeHHbIe M3MeHeHMS SIKCIIPeCCU, KOTOpbIe SIBJISIFOTCS YHUKAIbHBIMMU JJIS pPa3HbIX
TKaHel U BUIOB. DTU U3MeHeHMs JiMIllb B HEOOJIbIIION CTeleH COOTBETCTBYIOT
MaTTepPHy reHoB, KOHTpoupyeMbix Nrf2. Takum 06pa3om, B HACTOSIIIMI MOMEHT
HeJib3sl cesnaTh BbIBOI, uTO Nrf2 sBsieTcsl «IylaBHBIM peryJisiToOpoM Ipoliecca
crapenus» [4-5].

KiioueBsbie ci1oBa: TpaHCKpUIILIMOHHBIN dakTop Nrf2; ctapeHne; BocrnaieHue;
OKMCJIUTEJIbHBIN CTPECC; TEOPUM CTAPEHMST; BO3PACTHbIE M3MEHEHNS.
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Relevance. The study of aging processes is a fundamental task of modern
science. Gerontologists all over the world have long been paying attention to the
transcription factor Nrf2, which is often called the master regulator of aging.
Aim. To analyze data pertaining to the impact of Nrf2 on aging in human and
non-human mammals.

Materials and Methods. Analysis of available information from PubMed
database with no publication time limit.

Results and conclusions. Many studies have demonstrated the direct involvement
of Nrf2 in cellular and organismal aging. The transcription factor Nrf2 controls
the expression of genes involved in antioxidant response, redox homeostasis,
detoxification of toxic compounds, mitochondrial biogenesis and many other
processes. Activation of these genes protects cells from oxidative stress and
the development of inflammation. Nrf2 activation increases the expression
of hemoxygenase (HO-1), responsible for the degradation of pro-inflammatory



free heme and the formation of anti-inflammatory compounds such as CO and
bilirubin; NAD(P)H: quinone oxidoreductase (NQO1), which has antioxidant
activities; the cytoplasmic form of the antioxidant enzyme superoxide dismutase-1
(SOD-1); and key enzymes of glutathione biosynthesis (Gclc, Gclm), which
is a major cellular antioxidant. The absence of Nrf2 in knockout mice causes
an uncontrolled inflammatory response: activation of innate immune cells, high
production of cytokines, chemokines and reactive oxygen species - all these
factors contribute to cell and tissue damage [1-4].

Inaging organisms, Nrf2 activity decreases, and oxidative damage to biomolecules
gradually accumulates, accompanied by the production of inflammatory cytokines
and subchronic inflammation. Activation of the transcription factor Nrf2 can
reduce oxidative stress and inflammation in animal models such as Drosophila
and nematodes, thereby retarding the development of senescent changes. That
said, there are very few data on the effects of Nrf2 activators on human and
mammalian aging. It might be expected that stimulation of Nrf2 would also
lead to an increase in their lifespan. Indirect evidence for this assumption is the
increased level of Nrf2 activation in long-lived animals such as the naked mole
rat. Experimental work on the age-related dynamics of changes in Nrf2 activity
in animals and humans, as well as on the effect of long-term administration
of inducers of the transcription factor Nrf2 on longevity and signs of aging should
become an important area of research. At the same time, there is a possibility
that long-term pharmacological activation of Nrf2 may lead to the development
of serious side effects, because long-lived organisms are finely adapted to the
consequences of such activation, while humans and many other mammals do not
have such adaptations [4].

The thesis about the key role of Nrf2 in aging processes is extremely controversial.
Nrf2 regulates the expression of several hundreds of genes carrying specific
sequences in their promoters, called antioxidant response element, ARE. But
aging produces complex multidirectional expression changes that are unique
to different tissues and species. These changes only correspond to a small extent
to the pattern of genes controlled by Nrf2. Thus, it cannot be concluded at this
time that Nrf2 is a "master regulator of the aging process" [4-5].

Keywords: Nrf2 transcription factor; aging; inflammation; oxidative stress;
theories of aging; age-related changes.
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AKTyanbHOCTb. B mociienHue rompl HaGIIOmaeTcss poCT UMCIEHHOCTM Hace-
JIEHUS TIOKUJIOTO M CTapuecKoro BO3pacTa, CTPAAAOIIero CepaedyHO-COCYIu-
cThIMM 3abosieBaHusIMM. BmecTe ¢ 3TMM Bo3pacTaeT M HEOOXOAMMOCTb B Ha-
3HaueHU 3DGEeKTUBHON aHTUKOATY/SIMOHHON Tepanuu IJisg MpobuIaKTUKU
TpomM603Mb0oIMUecKkux ocioskHeHni. [Tepopanbubie anTukroaryasiuTsl ([IOAK)
SIBJISIOTCSI OOHUM M3 OCHOBHBIX METOMOB JIeUeHUs TaKuX MalieHTOB, OJHAKO
IIAaHHOJ TPYIIIEe CBOMCTBEHHBI HEKOTOPbIe OCOOEHHOCTH, TTOIUITParMasust U Io-
JIMMOPOUIHOCTD, UTO TMOBBIIIIAET PUCK Pa3BUTHUS JIEKAPCTBEHHOTO B3aMMOJeN-
ctBus nipu nipumeHennu [TOAK. Takum o6pa3om, HeOOGXOOMMO YUUTHIBATH BO3-
MOSKHbIE PUCKM Pa3BUTUSI TOOOYHBIX NEMCTBUI JIEKAPCTBEHHbIX CPENCTB MPU
ucnonb3zoBanus [TOAK.

Ilenb uccinegoBaHUs — M3ydyeHMe JJeKapCTBEHHBIX B3aMOAEMCTBUN MPSIMbIX
repopasbHbIX aHTUKOATY/ISIHTOB y TepuaTpuueCKUX MaleHTOB.

Marepuanbl M MeTOAbI MccaegoBaHus. VccieqoBanne TpoBOaM/IOCh Ha Oase
[ocymapcTBEHHOTO OIOMKETHOTO YUpeKIeHMSI 3IpaBooXpaHeHus ropoga Mo-
ckBbl «[ocriuranb st BerepaHoB BoMH Ne2 [lemapraMeHTa 3apaBOOXpaHEHUS
ropoga MocKBbI» BO 2-M, 4-M, 5-M repuaTpuueckux otaeeHusx. B ucciemona-
HMe BKJIIOYaIMCh TMAIMeHThl B BO3pacTe 65 JieT u cTapiiie, MMeoIe XpoHuue-
ckyto 6ose3Hb nouek 3b (XBII) u monyuatoniye onuu n3 [IOAK (PuBapokcaban
(P), Haburarpana stekcuiar ([1), Anukcaban (A). [TaumeHTsl ObUIM pasmesieHbl
Ha 3 rpymrnbl. Beibopka 6b11a caenaHa u3 109 maimeHTOB 3a nepuom, roCIUTa-
sauuy Mman-uoHb 2023 1.

PesynbraTbl. Bcero 6b1710 oToOpaHo 11 aHanau3a 69 maiyeHToB, CpeqHUI BO3-
pact coctaBwui B rpymmnax P, A - 81,4 roga u 75,6 roga B rpymme I, mykuna 26
n 40 skenumu. XBIT 2 ct. — 26, 3A cr. — 23, 3B c1. — 15 maiumeHTOB COOT-
BETCTBEHHO. JIJIMTe/IbHOCTh IPOBOAMMONM Tepammyu cocTtaBwia: 1o 1 roma — 9,
ot 1 roma mo 5 mer — 44 ot 5 go 10 ter — 5 manyenTtos. OciokHeHue Ha GoHe
IIPOBOIMMOMN Tepamnuu B 5 caydyasix oTMedeHbl B rpymmax P, A - smucTakcuc.
Bcem nmanmentam B cpegHem ObL1o HasHaueHo 12,04 mpenapara M3 pasaMuHbIX
JekapcTBeHHBIX rpynm. Camasi HeMHOroumcsaeHHas rpymnmna [l 6bputa Mosoxe
IO BO3pacTy B cpaBHeHUM rpynmnaMmu P 1 A, 3To CcBSI3aHO C KpUTEpPUEM KIMPEHC
KpeaTuHMHa, 4To A71s1 [1 coctasisger 30 MI\MMH U TpebyeT OTMEHbI, TOTAA KaK IS
P, A sToT Kputepuii cocrapisgeT 15 ma\ MuH. P 1 A MeTabonm3upyoTcs mocpe-
ctBom CYP3A4, a [ — depmenrtamu rmokypounsanmmu UGT2B15, UGT1A9,
UGT2BY7, a takke npu yuactun P-rnukornporenHa. Cpeny nmpuMeHsIEMbIX IIpe-



rapaTtoB ObUIM BBISIBJIEHBI CJIEOYIOIIMe JIeKapCTBEHHbIe B3aMMOMENCTBUS: MH-
IYKTOp-KapbamasenuH ¥ MHTMOUTOPBI BepamaMml, aMMOAApOH, AeKCaMeTasOH,
IWITHA3eM, KJIOTPUMAa30Jl, METPOHMIA30J1, CIIMPOHOIAKTOH.

BbIBoAbI. YV MOKUJIBIX MAMEHTOB HEOOXOAMMO OILIEHMBATh BO3PACT, CKOPOCTh
KJIyb6ouKoBOU duabTpauuu, nantebHOCTh TpumeHeHus ITOAK. I1pu ucnomns-
3oBaHum [IOAK pomkHa MPOBOAUTHCSI OIlEHKA B3aMMOMAENMCTBUI IIPeIapaTos,
KoTopble MeTaboymsupytoTcs uurtoxpomom CYP3A4, u P-ramkompoTrenHoOM,
YTO B pe3y/IbTaTe MOKET IMPUBOAUTh K CHIDKEHMIO VMJIM TOBBIIIEHMIO KOHILIEH-
Tpauuu mnpenapara (MHIYKTOP/MHIMOUTOP) U YBEJIMUYMBATh PUCKU Pa3BUTUS
1mo60uHbIX 3P dekToB. OTHON M3 TUIIMYHBIX TOOOUYHBIX PeaKILNN SIBJISETCS IIU-
CTaKCuC.

KiioueBble c/10Ba: MeyXJIeKapCTBEHHbIE B3aMIMOJIEVICTBYSI; ITepopasbHble aHTU-
KOATYJISTHTBI; MHAYKTOP; MHIMOUTOP; moskuibie nanueHTsl; [IOAK; nekapcTBeH-
HOE B3aMIMOJIEVICTBHE.
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Relevance. Recently there has been an increase in the population of older people
suffering from cardiovascular diseases. At the same time, the need to prescribe
effective anticoagulation therapy to prevent thromboembolic complications also
increases. Oral anticoagulants (DOACs) are one of the main methods of treatment
for such patients; however, this group is characterized by polypharmacy
and polymorbidity, which increases the risk of developing drug interactions
when using them. Thus, it is necessary to take into account the possible risks
of developing side effects of drugs when using DOAC:s.

Aim to study drug interactions of direct oral anticoagulants in geriatric patients.

Materials and methods. The study was conducted on the basis of the War
Veterans Hospital No. 2 of the Moscow City Health Department in the 2nd, 4th,
5th geriatric departments. The study included patients aged 65 and over with
chronic kidney disease (CKD) 3B and receiving one of the DOACs (Rivaroxaban
(R), Dabigatran etexilate (D), Apixaban (A)). The patients were divided into
3 groups. The sample was made of 109 patients during the hospitalization period
from May to June 2023.



Results. 69 patients were enrolled for analysis, the mean age was 81.4 years in-
group P, A and 75.6 years in-group D, 26 men and 40 women. CKD stage 2 — 26,
3A st. — 23, 3B st. 15 patients respectively. The duration of therapy was up to
1 year — 9, from 1 year to 5 years — 44 and from 5 to 10 years — 5 patients.
Complications during therapy were noted in five cases in the P, A — epistaxis
group. All patients were prescribed an average of 12.04 drugs from various drug
groups. The smallest group D was younger in age compared to groups Pand A, this
is due to the criterion creatinine clearance, which for D is 30 ml/min and requires
cancellation, while for P, A this criterion is 15 ml/min. P and A are metabolized
by CYP3A4, and D by glucuronidation enzymes UGT2B15, UGT1A9, UGT2B7,
as well as with the participation of P-glycoprotein. Among the drugs used, the
following drug interactions were identified: inducer carbamazepine and inhibitors
verapamil, amiodarone, dexamethasone, diltiazem, clotrimazole, metronidazole,
spironalactone.

Conclusions in older patients, it is necessary to evaluate age, glomerular filtration
rate, and duration of DOAC use. When using DOACs, interactions between
drugs that are metabolized by cytochrome CYP3A4 and P-glycoprotein should
be assessed, which may result in decreased or increased drug concentrations
(inducer/inhibitor) and increase the risk of side effects. One of the typical adverse
reactions is epistaxis.

Keywords: drug-drug interaction; oral anticoagulants; inductor; inhibitor; older
patients; DOAC; drug interactions.
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AxkTyanbHOCTb. KOrHUTKHBHbBIE M3MeHEHUs SIBJSIIOTCSI OJHOM U3 Haubosiee
BCTPEUAIOIIMXCS TIATOJIOTUM Y TIAMEHTOB MOXXMJIOrO Bo3pacTa. Helipoperene-
paTMBHbIE, 1lepeOpPOBaCKYJISIpHbIe, N1CcMeTaboIMUecKe HapylleHuss — Haubo-
Jlee Ba)KHBIV TPUTTEP Pa3BUTUIL KOTHUTUBHBIX M3MeHeHMIA. Koppekunst ¢hakTo-
pPOB pUCKa, MPOBeJleHe CKPMHUHTOBBIX MepONpUSITUI (TeCThl, OlleHMBalOIIe
PUCK MMaZieHnI U TIepeIoMOB (OCTEOIIOPO3 SIBJISIETCSI Hanboiee pacIpoCTpaHeH-
HOV MIPUYMHON MaJeHU Y MOXKMUIIbIX), PUCK Pa3BUTHUS KOTHUTUBHbBIX Hapylile-
HII), OlLlEHKa IOoKa3areyier (pM3MUeCcKOro 3I0pOBbs (IIpUEM JIEKapCTBEHHbBIX
npernaparoB, aHaMHe3 >XM3HM, 3a0o0sieBaHMsI, HaIuMuMe OOOCTPEHUM, TEeKOM-
MMeHCUPOBAHHBIX COCTOSTHMI) Ha aMOyJIaTOPHOM 3Talle MOTYT CIIOCOOCTBOBATh
YJIYUIlIeHMIO KaueCTBa U YBeJIMUEeHUIO MTPOAO/IKUTEIbHOCTY KU3HU TTalleHTOB
MTOKMJIOTO BO3pacrTa.

Ienp uccnegoBanus. O1ieHKa KOTHUTUBHBIX HapyIIEHUN Y TepuaTpuieCcKmux
MaIMeHTOB B aMOy/JIaTOPHON MPaKTUKE.

Marepuanbl u MmeToabl. MccienoBanne nmpoBogmioch Ha 6ase BY3 BO BI'KII
Ne 1 (r. Boponexk) B pamMkax HpoGWIaKTMUYECKOM aKIiumu «JleHb IMOKMIOro
yesioBeka». B ucciemoBanum mpuHsiau ydyactue 421 manueHT (69 MyskumH,
352 >KeHIIVHBI), CpeIHUIT BO3pacT cocTaBmwi 68 * 5,5 roma. Bcem maienTam
OIIeHMBAJIM PUCK TaJeHNI U TIepeIOMOB C MCIOoJ/Ib30BaHueM IiKaabl Frax, mpo-
BOIMJIM CKPMHMHT KOTHUTUBHBIX M3MEHEHU ¢ ImoMolbio Tecta Mini-Cog, u3s-
Mepsiin aprepuanbHoe nasiaenue (All). Cratuctuyeckass o6paboTka JaHHBIX
MIPOBOAMJIACH C TIOMOIIIBIO ITPOrpamMmbl Statistics.

PesynbraThl. Y 35% malMeHTOB OTMevYa/iaCh HEKOHTpPOJIMpyeMasl apTepuaib-
Hast rurnepreHsus (Al') (IpM 3TOM MaIMeHThl PEryJsipHO NMPUHUMAIN JeKap-
CTBeHHbIe cpefncTBa — 56%). Takske 6b110 BbissBIIeHO MoBbiiieHne Al 6oee
180/110 MM pT. cT. Tipu npoBemeHun GusukagabHOro ocMorpa. Ilpu oleHke
KOTHUTUBHBIX M3MEHEHMI ObIJIO BhIABIEHO: 60ee 50% wucciaemyemMbIx maiy-
€HTOB VCITBITHIBAIOT 3HAYMTE/IbHbIE TPYIHOCTH IPY BBITIOJIHEHUM 3aIaHUI, UTO
MOSKET CBUAETEJbCTBOBATh O PAa3BUTUM JAeMEHLMM pPa3IMUHON CTENeHU TsKe-
ctu (y 26% — Jerkoi cTereHu Tsokectn, 48% — cpemHen CTeNeHU TSKeCTH,
26% — TsKesioun creneHu Tsiskect). [Ipy cbope aHamMHesa y MaIMeHTOB TaKKe
OTMeYa/ICh 3HAUUTEJbHbIE TPYIHOCTH, M UM TPebOBaJIOCh OOJIbIlle BpeMeHM
MpU OTBETaX Ha BOMPOCHI (y 32% — He 6bIIO0 BO3MOKHOCTY Ha3BaTh MPUHMMA-
eMble JieKapCTBeHHbIe CpefCTBa, 68% MCIBITBIBAIM TPYAHOCTU B OPUMEHTALUN
BO BpeMeH!, MeCTe, COOCTBEHHOM JIMYHOCTH). BbIJIO BBISIBJIEHO, UTO MTOA0OOHBIE
HapylIeHuss OTMeYaINCh valle Yy MyskunH (56% ciryuaeB). I1pu orjeHke pucka
najieHuii 1 rmepeoMoB o 1ikase Frax oTmeuascs Bbicokuii (35%) mamu oueHb



BbICOKUN (28%) 10-neTHMI PUCK OCJIOXHEHMUI, UTO MOXKET TOBOPUTb O pas-
BUTUM OCTEOMOPOTUYECKMUX U3MEHEHUI Pa3IMUHON CTeMeHU TshKecTu. Takxke
OBIJIO BBISIBJIEHO, YTO Y OIMKAMIINX POACTBEHHMKOB 30% maleHTOB ObLIu
IMarHOCTMPOBAHBI TIepeJIOMbl Pa3IMUHbBIX JIOKAIM3alUi B aHaMHe3e, a TaKxKe
TIpUeM TJIFOKOKOPTUKOCTepOouIHbIX cpenctB (p < 0,006).

BbiBoabl. bblsio BbISIB/IEHO 3HAUMTE/bHOE yBeanueHue (pakTOPOB pUCKa pas-
BUTYSI TIATOJIOTMYECKMUX COCTOSIHMI Y IMAIieHTOB MOKWJIOTO Bo3pacTa (KOTHMU-
TUBHbIE HAPYIIIEHUSI — J€MEeHIVsI, OCTEOTIOPOTHNUECKIE U3MEHEHNS ), KOTOPbhIE
TpebyIOT majbHeuIen 1abopaTOPHOM ¥ MHCTPYMEHTaIbHOM IMAarHOCTUKY JJIST
Bepudukanum auartosa. OneHka (HakTopoB pycka Ha aMOyJIaTOPHOM 3Tarie
CITOCOOCTBYET CBOEBPEMEHHOM KaK HeMeOMKaMEeHTO3HOV, TaK M MeauKaMeH-
TO3HOM KOppekuuu (co3maHue 6e30MacHOTO O6bITa, OpraHu3aiusi KoM(GopTHOM
Ccpenbl, KOTHUTUBHbBII TPEHUHI, MPOodUIaKTMKa PasBUTHUSI TPEBOKHO-IEIpec-
CUBHBIX COCTOSIHUM, MHAVBUAYAJIbHBIN MOAO0P JIEKAPCTBEHHON Tepanuu, Ipo-
dbunakTMKa pasBUTUS OCJIOXKHEHUI TUIIEPTOHMYECKON OOJIe3HM), UTO BJIeUeT
3a coboii abCoOJIIOTHOE YJIyullleHMe KauecTBa >KM3HU TrepuaTpuuecKux Malu-
€HTOB.

KnroueBble ci10Ba: (GakTOpbl pyCKa; KOTHUTUBHbIE HapYyIlIeHMs; TpoduIaKTHKa;
repuarpusl.
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Relevance. Cognitive changes are one of the most common diseases in older
patients. Neurodegenerative, cerebrovascular, and metabolic disorders are the
most important triggers for evelopment of cognitive dysfunction. Correction
of risk factors, conducting screening (tests assessing the risk of falls and
fractures (osteoporosis is the most common cause of falls in older people),
the risk of developing cognitive impairment), assessment of physical health
indicators (medication intake, medical history, the presence of exacerbations,
decompensated conditions) carried out in outpatient clinic can help improve the
quality and increase the life expectancy of older patients.

Aim. Assessment of cognitive impairment in geriatric patients in outpatient
practice.

Materials and methods. The study was conducted on the basis of the Voronezh
City Clinical Hospital Ne 1 as a part of the preventive campaign “Day of Older



People,” in which 421 patients (69 men, 352 women), whose mean age was 68
+ 5.5 years, took part. Every patient underwent a risk evaluation for falls and
fractures using the Frax scale, cognitive changes were screened with the Mini-
Cog test and blood pressure (BP) was recorded. Statistical data processing was
carried out using the Statistics program.

Results. In total 35% of patients had uncontrolled arterial hypertension (AH) (at
the same time, number of patients who took medications regularly - 56%). An
increase in blood pressure above 180/110 mm during a physical examination was
also detected. When assessing cognitive changes, it was revealed that more than
50% of the studied patients experience significant difficulties in performing tasks,
which may indicate the development of dementia of varying severity (in 26% -
mild severity, 48% — moderate severity, 26% - severe severity ). When collecting
anamnesis, patients also noted significant difficulties, which required more time
when answering questions (32% were unable to name the medications they were
taking, 68% had difficulty in orienting themselves in time, place, and their own
personality). It was found that such disorders were observed more often in men
(56% of cases). When assessing the risk of falls and fractures using the Frax scale,
a high (35%) or very high (28%) 10-year risk of complications was noted, which
may indicate the development of osteoporotic changes of varying severity. It was
also revealed that the closest relatives of 30% of patients were diagnosed with a
history of fractures of various locations, as well as taking glucocorticosteroids
(p < 0.006).

Conclusions. A significant increase in risk factors for the development of
pathological conditions in older patients (cognitive impairment - dementia,
osteoporotic changes) was identified, which require further laboratory and
instrumental diagnostics to verify the diagnosis. Assessment of risk factors at the
outpatient level contributes to timely both non-pharmacological and medicinal
correction (creation of a safe life, organization of a comfortable environment,
cognitive training, prevention of the development of anxiety and depression,
individual selection of medications, prevention of development of hypertension
complications), which entails absolute improvement in the quality of life in
geriatric patients.
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Ilenp mccemoBaHMSI — W3yueHME CBSI3M TOPMOHAJIbHO-MEeTaboIMyeCcKoro
cTaryca C repuaTpuueCcKuMy CMHAPOMaMM y TOJITOXKUTEJIEN.

Marepuanbsl u metoabl. VcciemoBanue BbinosHeHO Ha 6ase OCIT PI'HKII
PHUMY wum. H.U. ITuporosa coBmectHo ¢ PI'BY «IICIT» ®MBA. B uccie-
IyeMyIO TPYIITy BKJIOYaIMCh Jiniia B Bospacte 90 yieT m crapiie, Ojs KOTO-
PBIX MPOBOAMIACH KOMIIJIEKCHASI repuaTpuuecKkas olleHKa co cOopoM aHaMHe3a,
npuMeHeHMeM repuatpudeckux iikaa u onpocHukoB (MMSE, SARC-F, MNA,
«Bo3spacTt He momexa» U Ipyrue), 3a60p 00pas3oB KPOBU IJIs1 OLEHKM Mapame-
TPOB JIMMIMAOTPAMMbI, ITOKa3aTeJiell YIJIeBOJHOTO OOMeHa, TOPMOHOB, AJIMHBI
tesiomep. B dokyce ocoboro BHMMaHMS ObLJIO MCCIeJOBaHMe TTapaMeTpPOB Top-
MOHAaJIbHO-MeTaboIMYeCKOro CTaTyca y JOJITOXKUTEIeN CO CTapyeCKo acTeHM-
ei1 (CA) 1 B3aMOCBSI3b YPOBHSI BUTamuHa [l c repuarpuyecKuMm CMHIPOMaMMU.
WccnemoBanme 66010 0MOOPEHO JTOKAJIbHBIM 3TUUYECKMM KOMUTETOM (TTPOTOKOJ
Ne 30 or 24.12.2019). CraTucTUeCKMUI aHAINU3 M BU3YaIMU3aLys JaHHBIX IIPO-
BOJMJIMCh C TOMOIIIbIO SI3bIKOB ITporpammMmupoBanus R Bepcun 4.1.3 u Python
Bepcum 3.9.

Pe3ynbTaThl ucciaenoBaHusi. B o0lieil CIOXKHOCTM B MCC/IeOBaHME ObLIN
BKJtoueHbl 3007 yesioBeK, COOTBETCTBYIOIINX KpUTepusim BktoueHs. CA 6b11a
obHapyskeHa y 627 (82,6%) u3 759 myskunu u 2061 (91,7%) us 2248 skeHILIMH.
BbUIO BBISIBJIEHO, UTO CTAaTUCTUYECKM 3HAUMMYIO 0OpaTHYIO CBsi3b co CA mme-
10T: ypoBeHb 25-OH Butammua D (yBesuenne koHueHTpaunuu 25-OH Butamu-
Ha D na 10 ur/mia cHmkaso mradcsl Haamumst CA wa 11% (95% U 0,0001%,
21%), ypoBenb amnonunornporerHa Al (yBejnueHue KOHIEHTpAILUMM aIllOJIUIIO-
nporenna Al "a 10 mr/mn camskasto mancsl Hammunst CA Ha 8% (95% I 3%,
12%), anbbymuHa (moBbIllieHMe YPOBHS asibOyMuHa Ha 10 r/i cHUyKaIo IaHChI
Hamnmunst CA Ha 36% (95% U 12%, 53%) u cBOGOLHOTO TPUNOATHPOHMHA
(yBenuueHue CBOOOMHOTO TPUMOATUPOHMHA HA 2 MMOJIb/JT CHUKAJIO IIAHCHI
Hammunst CA Ha 37% (95% U 8%, 57%). Cpenunii ypoBeHb 25-rumporcu-
ButammuHa D B rpymre cocraBui 9 Hr/mi, y 86,7% y4acTHUKOB ObLJI BbISIBJIEH
neduimr 25(OH)D, v 8,4% — HemocrarouHoCTb. [10 pesyabTraTaM MeKIPYII-
IIOBOTO CPaBHEHMSI 3HAYMMYIO CBSI3b C T'PYIMIION yPOBHS BuTaMmHa D moka-
3271 MaJIbHYTPUIIUSI, CAapKOIIeHUsT M KOTHUTUBHBIE HapyieHus. OgHako mpu
BBEIEHMM TIOITPABOK HA MOJIHOIIEHHOCTh MUTAHMS U GU3UUECKYIO aKTUBHOCTD,
CTAaTUCTUYECKAs 3HAYMMOCTh acCOLMAlNM YPOBHS BuUTamMuHa D coxpaHsiiach
TOJIBKO [IJISI KOTHUTUBHBIX HapYIIEHUA.

3akawuenue. Mapkepamu, accoiuupoBaHHbIMM ¢ Haymumem CA cpenu
IOJITOKUTEJIel, MOKHO CUMTaTh Hu3Kue ypoBHu 25-OH Butammua D, amosnn-



nornpoTtenHa Al, cBOOOIHOrO TpUMOATUPOHMHA U aibbymuHa. [Tpodunakruue-
CKasl LIEHHOCTb KOPPEeKLM JAHHbIX ITOKa3aTesiel 3aC/Iy;KMBaeT AaIbHEMIIEero
U3yYEeHNUS.

Takske B JaHHOM MccaenoBaHuu BrepBblie B PD ocBelieHa mpobiaema geduim-
Ta BUTaMuHa D B MOMyJISIIUM TOJITOKUTEJIEN Y ero B3aMMOCBSI3b C HAJIMYMEM
repuaTpuIeckux cMHApomoB. [losyueHHbIe pe3yabraThl 00 accouuauymu gedu-
1IuTa BUTaMyHa D ¢ KOTHUTUBHBIMM HapyIIEHUSIMM MOI'YT CTaTh OTIIPaBHOM
TOYKO JIJIS1 TOCJIEYIONIMX MHTEPBEHLIMOHHBIX MCCIEIOBAHMII O BO3MOKHOCTH
MOIMGUKALIMM JTaHHOTO COCTOSHMS MUILEBbIMM JOOaBKaMIA.

KiroueBble cj10Ba: repuaTpyst; JOJITOKUTENN; CTapuecKasi aCTeHMsT; 61oMapKep;
25-OH Buramuu D; anonumnonporerH Al; TpuitoOTUPOHUH; aTbOYMMH.
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MOHAJIbHO-MeTabo/IMueCK1X MapaMeTpoB U HaJIMUUS repuaTpudeckux CUHIPO-
MOB y gonroxkurenen. Ilpobnemor zeponayku. 2023; 4: 229-231.
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Aim. This study aimed to investigate the associations between hormonal and
metabolic status and geriatric syndromes in centenarians.

Materials and methods. The study was carried out at Pirogov Russian National
Research Medical University together with the Federal State Budgetary
Institution FMBA. The study group included participants aged 90 and older,
for whom a comprehensive geriatric assessment was carried out with the past
medical history, the use of geriatric scales and questionnaires (MMSE, SARC-F,
MNA and others), as well as collection of blood samples for assessment lipid
profile parameters, carbohydrate metabolism indicators, hormones, telomere
length. Special attention was paid to the assessment of hormonal-metabolic status
in participants aged 90 and older with frailty and associations between vitamin D
levels and geriatric syndromes. The study was approved by the local ethics
committee (protocol No. 30 of December 24, 2019). Statistical analysis and data
visualization were performed using the programming languages R version 4.1.3
and Python version 3.9.

Results. A total of 3007 people who met the inclusion criteria were enrolled
in the study. Frailty was found in 627 (82.6%) of 759 men and 2061 (91.7%)
of 2248 women. It was found that a statistically significant inverse association
with frailty had the following: 25-OH vitamin D levels (increasing the
concentration of 25-OH vitamin D by 10 ng/ml reduced the odds of having
SA by 11% (95% CI 0.0001%, 21%) , apolipoprotein Al (a 10 mg/dL increase
in apolipoprotein A1 concentration reduced the odds of having SA by 8% (95%



CI 3%, 12%), albumin (a 10 g/L increase in albumin reduced the odds of having
SA by 36% (95 % CI 12%, 53%) and free triiodothyronine (a 2 pmol/L increase
in free triiodothyronine reduced the odds of having SA by 37% (95% CI 8%,
57%). The mean 25-hydroxyvitamin D level in the group was 9 ng/ ml, 86.7%
of participants had 25(0OH) D deficiency, 8.4% had insufficiency. According
to the results of intergroup comparison, a significant association with the vitamin
D level group was shown by malnutrition, sarcopenia and cognitive impairment.
However, when adjusting for nutritional status, diet and physical activity, the
statistical significance of the association of vitamin D levels remained only for
cognitive impairment.

Conclusion. Low levels of 25-OH vitamin D, apolipoprotein Al, free
trilodothyronine and albumin can be considered as possible biomarkers
associated with the presence of frailty among people aged 90 and older. The
preventive value of correcting these parameters deserves further study. Also,
this study, for the first time in the Russian Federation, highlights the problem
of vitamin D deficiency in the population aged 90 and older and its associations
with the presence of geriatric syndromes. The obtained results on the association
of vitamin D deficiency with cognitive impairment can become a starting point
for subsequent intervention studies on the possibility of modifying this condition
with nutritional supplements.

Keywords: geriatrics; centenarians; frailty; biomarker; 25-OH vitamin D;
apolipoprotein Al; triiodothyronine; albumin.
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BHyTpeHHME CITOCOOHOCTY — BaskKHENIIash KOHIIEIIVST 3JOPOBOTO CTAPEHUST —
omnpenensiorcs BO3 Kak «COBOKYIIHOCTh BCeX (PM3MUECKUX M YMCTBEHHbBIX
CITOCOOHOCTENM, KOTOPhIE UeJIOBEK MOKET MCIIO/Ib30BaTh B JIIOOOM MOMEHT Bpe-
MeHu». JKusHeHHas] CIIOCOOHOCTb CUMTAETCSI OCHOBHOM (M3MOJIOTMYECKOM
IEeTEPMMHAHTON BHYTPEHHEN >KM3HECIIOCOOHOCTU. B 1esissx comeicTBus u3-
MepEeHMIO ¥ MOHUTOPUHTY KM3HECTIOCOOHOCTM ObljIa co3/laHa pabouast rpyrnmna
n3 cotpynuukoB BO3 u gBamiiati sKCIepTOB, MPEACTABISIIONINX IIECTh PEeru-
oHoB BO3, gnsa obcykmeHUSI M YTOUHEHMS XapaKTEPUCTUK SKU3HECIIOCOOHO-
CTM M pa3pabOTKM UYETKOTrO pabouero ompeneeHus 3TOM KOHIeNnuuu. buuim
UIeHTUGUIMPOBAHbI MMOTEeHIMaMbHble OMOMapKepbl AJsST M3MepeHUs >KU3He-
CITOCOOHOCTH, M OBUIO pa3paboOTaHO Cjemylollee COIJIACOBaHHOe pabouee
orpenesieHMe: KU3HEeCIIOCOOHOCTh — 3TO (U3MOJIOrMUYecKoe COCTosiHMe (00-
YCJIOBJIEHHOE HOPMAaJIbHBIMM MJIM YCKOPEHHBIMM ITpOlieccaMy 6MOJIOTMYeCKOro
CcTapeHMusi), BO3HMKAIOIIIee B pe3y/IbTaTe B3ayMOAEMCTBUSI MEKIY MHOXXECTBOM
(bU3MOIOrMYEeCKMX CUCTEM, UTO OTPa’KaeTcsl B YPOBHE SHEpPruM u obMeHa Be-
11eCTB, HEPBHO-MbIIIIEYHOM QYHKINY, a TaKKe QYHKIMM UMMYHUTETA U peak-
IIMY OpTraHKu3Ma Ha CTpecc.

KoHuenmst omieHKM cTaryca 340pOBbs MO pa3yMeBaeT B IePBYI0 ouepeb CO3-
IaHue TaK Ha3bIBA€MOM KOMIIJIEKCHOV T'€POHTOJIOTUYECKONM OLIEHKM, BKIIOUAK0-
111eJ OLIEHKY JTOMEHOB (YHKIMOHAJIbHOTO, KOTHUTUBHOTO, TICUXOJIOTUYECKOTO
craryca U oInpeeseHns psma 61MoMapKepoB.

KiroueBbie ¢jI0Ba: 310POBOE CTapeHlMe; BHYTPEHHME CIIOCOOHOCTH; JKU3HECIIO-
COOHOCTb.
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Machekhina L.V.*
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University, Moscow, Russia

Intrinsic ability, a core concept of healthy aging, is defined by the WHO as “the
sum of all the physical and mental abilities that a person can use at any given
time.” Vital capacity is considered the primary physiological determinant
of intrinsic vitality. To facilitate the measurement and monitoring of viability,
a working group of WHO staff and twenty experts representing six WHO regions
was convened to discuss and clarify the characteristics of viability and develop



a clear operational definition of the concept. Potential biomarkers for measuring
vitality have been identified and the following consensus working definition has
been developed: Vitality is a physiological state (due to normal or accelerated
biological aging processes) resulting from the interaction between multiple
physiological systems, as reflected in energy and metabolism , neuromuscular
function, as well as immune function and the body's response to stress.

The concept of assessing health status implies, first of all, the creation of a so-
called comprehensive gerontological assessment, including assessment
of domains of functional, cognitive, psychological status and determination
of a number of biomarkers.

Keywords: healthy ageing; intrinsic ability; vitality.
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BBenenme. bironornyeckuii Bo3pacT — 3TO IOKasareab (QYHKIMOHAIbHON CO-
XpaHHOCTU opranusMa. OH SIBJISIETCS JTYUIIMM MTPEAUKTOPOM COCTOSIHMS 3I0POBbBSI
¥ CMEPTHOCTM, YeM XPOHOJIOTMYECKMIA BO3PACT, a TaKyKe MOTEHIMaIbHO TTO3BOJIS-
eT OIeHUTb 3(DPEKTMBHOCTh TepOIPOTEKTUBHBIX MHTEPBEHIMI. bronormnueckmit
BO3PACT PacCUMUTHIBAETCS C MCITOIb30BaHMEM OMOMAapKepOB CTAPEHUsT — pasiind-
HbIX OMOXMMWYECKNX, TeHETUUECKIX, (DEHOTUTTMYECKUX U (PYHKIMOHATbHBIX OCO-
6eHHOCTEN opranusMa. [1jis1 usMepeHust 6110J10TMUeCKOro BO3pacTa UCIOJIb3YIOTCS
MeTOMbl CTAaTUCTUUECKOTO aHa/IM3a M HEeMPOHHbIE CEeTU C TITYOOKMM MalllMHHBIM
obyuennem. [ToryunBiimecss GopMyJibl ¥ METOIbI pacueTa Ha3bIBAIOTCST KaJIbKYJISI-
TOpaMy GMOJIOTMYECKOTO BO3pacTa, WM «4acamy CTapeHusI».

Lenb uccnegoBanus. M3yunthb CymiecTBYIOIIME KaJIbKY/ISITOPbI OMOIOTIYECKO-
ro BO3pacTa ¥ OMuCaTh MOTeHIMaIbHbIe CJIOKHOCTY UX TPAHC/ISAIUN B KJIMHUYE-
CKYIO MPAKTUKY.

Marepuansl u metoabl. [IpoBenen 0630p ysmreparypsl Ha mwiardopme PubMed
3a nocienHue 5 jet. TTouck BBITIOMHSJICS MO K/TIOUEBbIM cjioBaM «aging clocks,
ageing clock, age clock, biological age» 3a mepuog ¢ 2018 o 2023 rox. B momcko-
BbI 3aIIPOC OB BKITFOUEHBI 0030pbI, CHCTEMAaTHUeCKIe 0630pbI M METaaHa/IM3bI.
Bcero 6bu10 HangeHo 136 crareif, COOTBETCTBYIOIIMX ITOMCKOBOMY 3arIpocy.
PesynbraTsl uccaegoBanus. [1o pesynapraram aHaam3a JIMTEPaTypbl ObUIM TTO-
JTy4eHbI TaHHbIE O TOM, UTO CaMble TOUHbIE CYIIIECTBYIOIME B HACTOSIIIIee BpeMs
«Yachl CTapeHus» — ISMUTeHeTUUECKMe Yachl BTOpOro nokosieHus. OHM MO3BO-
JISTIOT OIIEHUTh KaK OMOJIOTUYECKUI BO3PACT, TaK M CMEPTHOCTb OT BCEX MPUUMH
(DNAm PhenoAge, DNAm GrimAge), a Takske IpMHSITb BO BHMMAaHMe TOTEH-
IMaJIbHBIN (DeHOTUN crapeHus. [JaHHbIe, HEOOXOAMMbIE AJIST YKa3aHHBIX SIIUTe-
HETUUYECKUX KaIbKY/SITOPOB OGMOJIOTMYECKOTO BO3PACcTa, BKIIOUAIOT HE TOJBKO
nHdopmaimio o metmympoBanuu [ITHK, HO Takke momosHuUTeIbHYIO MHPOpPMAa-
1IMI0: HeKOTOopble KanHnuYeckue rnokasaresn (PhenoAge, GrimAge), a Takske UH-
nekc kypenus (GrimAge).

OpHako MaJIOIOCTYITHOCTD OlleHKY MeTuapoBadust JTHK mMoskeT BbI3BaTh CIIOK-
HOCTY TIpY TIOTIBITKE TPAHC/ISILMY SMUTeHETUUYECKMX «UYacOB CTApEeHMSI» B KIIM-
HMYECKYIO TTPakTMKy. C 3TOM TOYKM 3peHMs OlleHKa O6MOJOTMUeCcKoro Bo3pacta
C TIOMOII[BIO CITEKTPOMETPUM ¥ XpoMarorpaduy Ha JaHHBIX MPOTEOMa WIN Me-
TabosI0Ma, a TakKe aHa/M3 (peKaJTbHOM MUKPOOMOTHI, aCCOLMUPOBAHHOM C OMO-
JIOTMYECKMM BO3PaCTOM UeJIOBEKa, MOIJIa Obl OKa3aThCsl O0JIee SKM3HECITOCOOHO
IJIS1 PYTMHHOM TTPaKTUKMA.

B TO ke Bpems CyIlIeCTBYIOIIME «Yachl CTAPEHMSI» He MO3BOJISIIOT OOBEKTUBHO
OIIEHMBATh OGMOJIOTMUECKMIA BO3PACT, TaK KakK JIMOO pacCMaTpMBalOT OrpaHNUEH-
HbIVi 00beM AaHHBIX (Kak, HalpMMep, IIyOOKMe MUKPOOMOTHUECKNe Jackl ['as-



KIHA), MO0 B TO BpeMs KaK M3BECTHO, UTO pa3Hble TUIIbI KJIETOK MMEIOT pas3HbIii
TEeMII CTapeHMsl, aHAIM3UPYIOT JaHHbIE OUeHb KPYIIHOro HeauddepeHLpoBaH-
HOTo MaccuBa 6momarepuasa (Kak MyJIbTUTKaHeBbIe SIIUIeHeTMUYeCKye Yachl XO-
BapTa Wi MeTaboJIOMHbIE Yachl Ha OCHOBE JAHHBIX KPOBM UM MOuyM MaHY3JIbI
Pucr). HakoHell, He O KOHIIA SICHO, KaKM€ MMEHHO MeXaHM3Mbl CTapeHus Jie-
KaT B OCHOBE TOJTyYaeMbIX TaHHBIX O OMOJIOrMYeCKOM BO3pacTe, CJIelOBaTeIbHO,
TOUKM [IJIS1 TePOIPOTEKTUBHBIX BMEIIATEeIbCTB OCTAIOTCSI HEOUEBUTHBIMIA.

Ha Halr B3risia, HeIOCTATOUYHO BBICOKASl IMPOTHOCTUMYECKAsT IEHHOCTb U CJIOXK-
HOCTb peaju3aliuy B HACTOsiee BpeMsi B HaubOJbIllell CTelleHM OrpaHuMuuBa-
IOT TPAHCJISILIMIO CYIIECTBYIOIINX «YacOB CTAPEHMSI» B KIVMHUYECKYIO ITPAKTHUKY.
TpebGyercs manbHeliinass paboTa Haf, CO3MaHMEM MHOMXKECTBA Y3KOCIeLaIn3u-
POBAHHBIX KaJIbKYJ/ISITOPOB, OLIEHMBAIOIINX OMOJIOTMUECKII BO3PACT Pas3/IMUHbIX
TKaHell OpraHyusMa ¥ He TPeOYIOIMX CJIOKHBIX MHBA3sMBHBIX METOZOB 3abopa
61oMaTeprasioB, ¥ MAllITHHOM MOJEIN, 0OyUeHHOM aHaIM3y O0JIbIIIOro MacCHBa
JAHHBIX JIS co3faHms 60jiee TOUHOTO MHTErPaTUMBHOTO ITOKa3arTesis B Buae 61o-
JIOTMYECKOTO BO3PacTa OT/IeJIbHOTO MHIMBU/IA.

3akiouenue. CylleCTBYIOIIME «Uachl CTAPEHMSI» TalOT OLEHKY (QYHKIMOHAJIb-
HOJM COXPaHHOCTM OpraHmsMa ¥ IPOTHO3UPYIOT ucxombl. OZHAKO HEBHICOKAS
TOYHOCTDb ¥ HM3Kas JOCTYIHOCTh CJIOXKHBIX METOHOB 0O6paboTKM MH(pOpMALIN
B HACTOsIIIIEe BpeMsI OrpPaHMUMBAIOT TPAHC/SLMIO 3TOTO MHCTPYMEHTA B KJIM-
HUYECKYIO MPAKTUKY, X TPeOyeTCsl COBEPILEHCTBOBAHME MMEIOIIMXCSI MOesiei
KaJIbKYJISITOPOB GMOJIOTMYECKOTO BO3pacTa.

KiroueBble CjI0Ba: KajbKyJATOP OMOJIOrMYECKOTO BO3PACTa; Yachl CTApEHMS;
61MOIOTMUECKII BO3PACT; 61IOMapKephbl CTapeHMs.
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TMYECKOrO BO3pACTa: CJAOKHOCTY TPAHCJSAIMM B KIMHUYECKYIO TPaKTUKY. IIpo-
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Introduction. Biological age is an indicator of the functional integrity of the
body. It is a more accurate predictor of health status and mortality compared
to chronological age, and also has the potential to evaluate the effectiveness of
geroprotective interventions. Biological age is calculated using biomarkers of
aging, which include various biochemical, genetic, phenotypic and functional
characteristics of the body. To measure biological age, statistical analysis methods
and neural networks with deep machine learning are used. The resulting formulas
and calculation methods are called biological age calculators or “ageing clocks”.
Purpose. Our study was aimed to examine existing biological age calculators and
describe the potential difficulties of translating them into clinical practice.



Materials and methods. A literature review was performed on the PubMed
platform spanning the last 5 years. The search was performed using the keywords
“aging clocks, ageing clock, age clock, biological age” for the period from 2018
to 2023. Reviews, systematic reviews, and meta-analyses were included in the
search query. A total of 136 articles matching the search query were found.
Research results. The results derived from the literature analysised, demonstrated
that the most accurate currently existing “ageing clock” is the second generation
epigenetic clock. They estimate both biological age and all-cause mortality (DNAmM
PhenoAge, DNAm GrimAge), as well as take into account the potential aging
phenotype. The data required for these epigenetic biological age calculators includes
not only DNA methylation information, but also additional information: some clinical
indicators (PhenoAge, GrimAge), as well as a smoking index (GrimAge).
However, the lack of availability of DNA methylation assessment may cause
difficulties when translating the epigenetic “aging clock” into clinical practice.
From this perspective, the assessment of biological age using spectrometry and
chromatography on proteome or metabolome data, as well as the analysis of
fecal microbiota associated with human biological age, might be more viable for
routine practice.

At the same time, the existing “ageing clocks” do not allow an objective assessment
of biological age, since they either consider a limited amount of data (such as
Galkin’s deep microbiotic clock), or while it is known that different types of cells
have different rates of aging, analyze data from a very large undifferentiated array
of biomaterial (like Howarth's multi-tissue epigenetic clock or Manuela Rist's
metabolomic clock based on blood and urine data). Finally, it is not entirely clear
which exact mechanisms of aging underlie the data obtained on biological age;
therefore, the points for geroprotective interventions remain unclear.

In our opinion, the limited predictive precision and challenging implementation
process are the primary hindrances to translating the existing "aging clock"
into clinical practice. Further studies are required to create a variety of highly
specialized calculators that estimate the biological age of various body tissues
and do not require complex invasive methods of collecting biomaterials, and a
machine model trained to analyze a large array of data to create a more accurate
integrative indicator in the form of the biological age of an individual.
Conclusion. The existing “aging clock” assesses the functional integrity of the
body and predicts outcomes. However, the low accuracy and low availability
of complex information processing methods currently limit the translation of
this tool into clinical practice and require improvement of existing models of
biological age calculators.

Keywords: aging clocks; ageing clock; age clock; biological age; biomarkers of
ageing.
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Ilenb uccieqoBaHUSI — CO3[aHMe «YaCOB CTapEHMsI», YUUTHIBAIOIINX HOBbIE aJI-
JieJIbHbIe TTOIMMOPGM3MBI B Pe3yJIbTaTaxX IMOJTHOT€HOMHOI'O CEKBEHMPOBAHMS, IJIsT
ompeesieHst GM0JIOrMYEeCKOro Bo3pacTa.

st u3yuyeHust CTPYKTYpPbI JAHHBIX ObLIM MCIOb30BaHbl .vcf-daibr 21 obpasiia
U3 MICCJIENOBAHMSI, TTIOCBSIIIEHHOTO YCTAHOBJIEHMIO POJIM OT/IEJIbHBIX TEHOMHBIX Ba-
puaHTOB (hakTOpoB MOpdOreHesa roJJOBHOrO MO3ra B Pa3sBUTUM KOTHUTUBHBIX Ha-
pylieHmii. B KauecTBe MCXOMHBIX JAHHBIX COOCTBEHHOI'O MCCJIENOBAHMS OYIyT MC-
TI0JTb30BaHbI Pe3YJIbTAThl MOJHOreHOMHOro cekBeHupoBanust (GWAS) B ¢hopmare
.vef. [Inst aHamm3a JaHHbIX OymyT ITPYMMeHeHbI METOIbI KOPPEeJISILMIOHHOIO aHaIM3a
M MalIMHHOro obyueHms. [Ipenjaraercs cyiemyronmin aJirOpuTM 06pabOTKM JaH-
HBIX: TIPENPOIECCUHT ChIPbIX JAaHHbIX, CPaBHEHME HalIEeHHbIX MOJIMMOPHU3MOB
C M3BECTHbIMM, YCTAHOBJIEHME 3aBUCUMOCTM MEXAY OOHAPYKEHHBIMU TOJIMMOP-
dbusMamMM ¥ M3BECTHBIMM BO3PACT-aCCOIMMPOBAHHBIMY 3a00JI€BaHMSIMY, OIIEHKA
CTaTUCTUYECKOM 3HAYMMOCTY HaMJAEHHBIX HOBBIX MOIMMOP(U3MOB C BO3PACTHbI-
MM TIOKasaresisiMi (MCIOJIb30BaHMe OOYUYEeHHBbIX MOfesieit), BbIOOp MOIesu, Ipo-
BepKa paboThbl «4aCOB».

B mporiecce paspaboTku ajropuTMa ObLIa M3ydeHa CTpyKTypa .vcf-aiuios c 1e-
JIbIO aBTOMATM3alMM TIOMCKA HOBBIX aJIJIeJIbHBIX MOAMMOP(U3MOB B TeHax C W3-
BECTHBIM yYacCTHEM B Pa3sBUTUM BO3PACT-aCCOLMMPOBAHHBIX 3aboseBaHui. AHa-
JIU3 Pe3yJbTaTOB TIOJHOSK30MHOIO CcekBeHMpoBaHusi 21 obpasiia IMO3BOINII
UAEHTU(GUIMPOBATh HECKOJIBKO FeHOMHBIX BapuaHTOB (rs6265, rs4760, rs4758443
" Ip.), aCCOIMMPOBAHHBIX, MO AJAHHBIM JIMTEPATYPbl, C HAPYILIEHEM Pa3BUTUSI TO-
JIOBHOTO MO3Ta ¥ BO3HMKHOBEHMEM KOTHUTMBHBIX HapYIIIEHNN, a TakKKe BO3pacT-
acCoOIMMpPOBaHHBIX 3ab0eBanmit. [IpegBapuTebHbIe pe3y/IbTaThl aHAIM3a JEeMOH-
CTPUPYIOT, UTO MPEJIOKEHHBIN MeTo 06paboTKM 61MoMH(pOpMaTUeCKUX JaHHBIX
MIOTEHIMAIbHO MOKET OBbITh MCIIOJIb30BAH /11 OLIEHKM OMOJIOTMYEeCKOro BO3pacTa
uccaenyeMoro oopasiia, OQHAKO MaJiblii 0OObeM BBIOOPKM HE TO3BOJIIET YCTaHO-
BUTb TOYHOCTD MPEAJIOKEHHOTO MeToa aHam3a. [1o aTon mpuumHe IaHUPYyeTCst
npoBecty aHaym3 5000 TOMOSHUTEIBHBIX 06PasIioB, B XO[e KOTOPOro OyIeT Mmpo-
BeleHa ONTUMM3aLMs aJITOPUTMOB ITpeIJIaraeMbIX «4acOB CTapeHMsI» U OIleHeHa
X TOYHOCTb.

AHanm3 60JIblIel BBIOOPKM OMOJIOrMYeCcKMX 0OpasLioB OT IALMEHTOB C BO3PACT-
aCCOIMMPOBAHHBIMM 3a00JIEBAHMSIMM TIO3BOJIUT BBISBUTb HOBBIE aJljieIbHbIE I10O-
JIMMOP(HU3MBI, UTO B AAJTbHENIIIEM ITOBBICUT TOYHOCTb «YaCOB CTAPEHMSI».

KiroueBbIe c/10Ba: «4achl CTapeHMsI»; OMOJIOrMuYecKuii Bo3pacT; 6monHdopma-
TUKa cTapeHus; reHeTuKa ctapenus; GWAS.
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The aim of this study is to create an "aging clock” that accounts for novel
allelic polymorphisms in full-genome sequencing results to determine
biological age.

The .vcf files of 21 samples from a study investigating the role of individual
genomic variants of brain morphogenesis factors in the development of cognitive
impairment were used to examine the data structure. Full genome sequencing
(GWAS) results in .vcf format will be used as raw data from our own study.
Correlation analysis and machine learning methods will be applied to analyze
the data. The following algorithm for data processing is proposed: preprocessing
of raw data, comparison of found polymorphisms with known polymorphisms,
establishment of correlation between found polymorphisms and known
age-associated diseases, assessment of statistical significance of found new
polymorphisms with age-associated parameters (using trained models), model
selection, and "clock" validation.

In the process of algorithm development, the structure of .vcf files was studied in
order to automate the search for new allelic polymorphisms in genes with known
involvement in the development of age-associated diseases. Analysis of full-
exome sequencing results from 21 samples identified several genomic variants
(rs6265, 154760, 154758443, etc.) associated with impaired brain development and
the occurrence of cognitive impairment and age-associated diseases according to
the literature. Preliminary results of the analysis demonstrate that the proposed
bioinformatics data processing method can potentially be used to estimate the
biological age of the study sample; however, the small sample size does not allow
us to establish the accuracy of the proposed analysis method. For this reason, an
analysis of 5000 additional samples is planned to optimize the proposed "aging
clock" algorithms and evaluate their accuracy.

Analysis of a larger sample of biological samples from patients with age-
associated diseases will make it possible to identify new allelic polymorphisms,
which will further improve the accuracy of the "aging clock".

Keywords: "aging clocks"; biological age; bioinformatics of aging; genetics of
aging; GWAS.
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AKTya/IbHOCTb. ATEepOCK/IEPOTHMYECKOE MOpaskeHVe COHHbBIX apTepuii COCTaB-
nsier 17-20% oT o611ero umcsiaa MopaskeHui BCeX BeTBEM aopThl. JTO SIBJISIET-
Cs1 OCHOBHOM TIPUYMHOV PasBUTUS UIIEMUYECKUX MHCYIbTOB (30-52% cimyua-
eB). KaporunHasi sHgapTepaKTOMMUSI — OAVH U3 paJMKaJIbHbIX METOIOB JICUeHUS
MPOGWIAKTUKY 3TOTO OCIOKHEeHMsI. Ha ceromusiiiamii IeHb He CyIIeCTBYeT J0-
CTaToyHOrO 3¢ (HEKTMBHOIO MeAMKAMEHTO3HOI'O JIEUeHMS.

Llenb uccenoBaHMs — M3YYUTb HEIIOCPENCTBEHHbIE Pe3YyJIbTaThl XUpPypruye-
CKOTO JieueHMsI, OLIeHUTb 6e30MacHOCTb ¥ 0O0CHOBAHHOCTD MIPUMEHEHMS Permo-
HapHOJ aHeCTEe3UM TIPU BBIMOJTHEHUM KapOTUIHONM SHIAPTEPIKTOMMUN Yy TalMeH-
TOB CTapiiier Bo3pacTHou rpytrbl (60 yieT u 6omee).

Marepuanbl u metoabl. B nccienoBanne BkitoueHbl 193 maimeHTa ¢ marosio-
ruen OpaxuornedanbHbIX apTepuil, HAXOASIIMECS Ha CTAUMOHAPHOM JIeYEeHUM
B OTAesieHUM cocymuctoir xupyprum locnurtansa BetepaHoB BouH Ne2 ropo-
na Mocksel ¢ mapta 2021 roga mo mekabpp 2022 roma: 116 (60,1%) myskunH,
77 (39,9%) sxkeninH, B Bo3pacte ot 60 mo 96 ser, cpegHMii BO3pacT COCTaBUII
78,5 roma. ITpuumHO TOpaskeHMsI COHHBIX apTepuMii SBJISJICS aTepPOCKJIEePO3
" aTepPOCKJIePO3 B COUETAHMM C MaToIornueckoir n3sutoctbio BCA.

[Tpu ompepeneHmny MoKa3aHMil K Orlepalyy Ha COHHOM apTepuy YIUThIBAIN KIIN-
HUUYECKYIO KapTuHY, cTeneHb cTeHo3a (70% u 6omee), xapakTep aTepoCKIepOTU-
YeCKO OJISIIKYM U CTeleHb JMHEeNHOM ckopocTu kKpoBoToka (JICK) Ha maTosmoru-
yeckon ussutoctu BCA.

Bcem mareHTaM B IpeqorepalyiOHHOM Iepuofe MPOBOAMIACh KOHCY/IbTAIINS
repuaTpa C KOMIUIEKCHOM TepuaTpuyeckoil OLIEHKOM ¥ BBIMOJIHSIIACh PEeBU3MS
JIeKapCTBEHHbBIX TpernapaTtoB, Takske KT-anruorpadus 6paxmoriedasbHbIx apTe-
puit ¢ onleHkoi BumnsueBoro kpyra, HatuBHoe KT romoBHoro mosra, SI'/IC,
OXO-KT, V3[OC BUA. IlauyeHTbl TPOKOHCY/IBTUPOBAaHbI KapAMOJIOTOM, HEBPO-
JIOTOM, MeOUUMHCKUM TcuxosioroM. [Ipu mpoBeneHuM omnepaTMBHOrO BMellla-
TeJIbCTBA MCITOIb30Basach 0b1ast anectesus B 8 (3,9%) ciryvasix M permoHapHast
anecresus B 185 (96,1%) ciyuasix. [Ipy BbIIOJHEHMM PErMOHAPHONM aHEeCTe3UN
MCITOJIb30BAJIOCh COUYeTaHMe IMPOBOIHMKOBOM M MECTHOM MHOWIbTPALVIOHHON
aHeCTe3UM — BBITOJHSUINCH [NTyboKast (DOKOBBIM U (MJM) MEPEeIHUM JOCTYIIOM)
M TIOBEPXHOCTHAsT OJIOKAIbI IIEMHOTO CIUIETeHMsI, MHOUIbTPALMS MSITKUX TKa-
Hel B 00J1aCTU yTIJIa HYXKHEN YeTIOCTH.

Pe3synbrarsbl. JleraibHocTh — 4 ciayyvas, win 2,0% (y OOHO U3 YeThbIpeX Maliu-
€HTOB TpUUYMHA CMEPTU — TOBTOPHbBIN MHCYJIBT, Y TpeX — OCTPbIA MHGAPKT
Mumokapaa). Tpu uncynbTa, win 1,5% (oguH U3 MaIlMEeHTOB yMmep, Y APYroro
B TeueHMe JIBYX 4acOB ObLIa BBITIOJIHEHA TPOMOIKTOMUSI C PErpeccoM HeBPOJIO-
TMYECKOV KJIMHUKM UM TIOJIHBIM BOCCTAHOBJIEHMEM, Yy TPEThEro IMalyeHTa depes



Mecsi nociie OHMK HeBposornueckasi KaMHUKa HUBeJMpoBaHa). [IoBTopHbIe
orepaiuy 1o IMOBOAY KPOBOTeUEHMSI ObLIM Yy ABYX IamymeHToB, 1,0%. PaHeBbIx
Mpo6sieM He OTMEeUaioCh.

BoiBoabl. BHenpeHne B MpakTMUECKYIO OeSITeIbHOCTh XUPYPrUy Tepuarpuye-
CKUMX IIIKaJI TIO3BOJISIET OCYILECTB/ISITh OoJiee THIATEIbHbBIN MOHOOp IMalieHTOB
Ha orepaTuBHOE JieueHue, Py 3TOM BbIOOP OCHOBAH He Ha BO3pacTe IMallMeHTa,
a Ha ero GU3N4YeCKOM ¥ KOTHUTUBHOM CTaTyCe, UTO MTO3BOJISIET MUHMMU3UPOBATD
PYICKY OCJIO’KHEHMI B TIEPMOIIEPAIIIOHHOM ¥ OTJaJIEHHOM TIOC/Ie0IepalyiOHHOM
nepuoIax.

W cnonb3oBaHye perMoHapHOM aHeCTe3U C OMHOBPEMEHHOM OII€HKOM TOJIE€PaHT-
HOCTY K MILIEMMM TOJIOBHOTO MO3ra MO3BoJIsIeT Haubosiee TOCTOBEPHO OCYILECT-
BJISITh KOHTPOJIb 3aIIMThI TOJIOBHOTO MO3ra K BPEMEHHOM OKKJIIO3UM COHHBIX
apTepuii, 4TO JaeT BO3MOXXHOCTb CBOEBPEMEHHOIO IpPOBEeAeHMSI Mep [JiS Mpo-
OUIAKTUKY MHTPAOTIEPALIMIOHHBIX UILIEMUUECKUX MMOBPEKIEHMI B BUIE UCIIOJIb-
30BaHMSI BPEMEHHOI'O OOXOHOTO IITyHTA.

bBe3ormacHOCTb METOOMKY TTO3BOJISIET NIPUMEHSITh €€ y MaIMeHTOB CTapIlieil BO3-
pPacTHOM TPYIIbl C COMYTCTBYIOIIMMM IaTOJIOTUSIMU Y BBICOKMM aHeCTe3MOJIO-
TMUYECKUM PUCKOM.

B HacTosi111€€ BpeMst 0OCHOBHBIMM HaIlpaBJIEHUSIMU B BbIOOpe 00300 1MBaHMS ITPU
orepauysix Ha COHHbBIX apTePUSIX SIBJISIETCS OOIIast aHeCTe3usl.

PernonapHasi aHecresusi 10 CUX IIOp SIBJIIETCSI OOCYsKIaeMbIM METOIOM ITpPU
orepanysax Ha COHHBIX apTepusix. PaboThI 1 CTaTbM YKa3bIBAIOT KaK Ha IIPEUMY-
IIIeCTBA, TaK ¥ HAa HEIOCTATKM KasKIOro M3 MeTOAoB 00e300/mBaHus. B Haten
ITOBCEITHEBHOI paboTe A0JIT PErMOHAPHON aHeCTe3uM B OOIIel CTPYKType 06e3-
6osmBanus mpu KOAD cocrasnser 6oee 95%.

KioueBble c10Ba: MOKWION M CTapueCcKuii BO3pacT; KapoTHAHAs SHIapTEePIK-
TOMMSI; peTMOHapHasi aHeCTe3Msl.

Onsa outupoBanus: Mxkprusa A.H., Ilactuna B.P., T'opun C.I. Bospact

He TIPUTOBOP B XMPYPruu COHHbIX apTepuit. [Ipobnemot zeporayxu. 2023; 4: 240-
243,
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! War Veterans Hospital No. 2, Moscow, Russia
2 Sechenov First Moscow State Medical University, Moscow, Russia

Relevance. Atherosclerotic involvement of the carotid arteries accounts for
17-20% of all lesions among the total number of lesions in all branches of
the aorta. It is the main cause of ischemic strokes (30-52% of cases). Carotid
endarterectomy is one of the radical methods for treating and preventing
this complication, as there is currently no other sufficiently effective
pharmacological treatment.



Aim to investigate the immediate outcomes of surgical treatment, assess
the safety and rationale of using regional anesthesia in performing carotid
endarterectomy in older patients (aged 60 and above).

Materials and methods. The study included 193 patients with brachiocephalic
artery pathology who were hospitalized in the Vascular Surgery Department
of the War Veterans Hospital No. 2 in Moscow from March 2021 to December
2022: 116 (60.1%) males, 77 (39.9%) females, aged 60 to 96 years, with
a mean age of 78.5 years. The cause of carotid artery involvement was
atherosclerosis and atherosclerosis combined with pathological tortuosity of
the vessel.

When determining the indications for surgery on the carotid artery, the
clinical picture, degree of stenosis (70% or more), characteristics of the
atherosclerotic plaque, and linear flow velocity (LFV) on the pathologically
tortuous vessel were taken into account.

All patients underwent preoperative consultation with a geriatrician for
comprehensive geriatric assessment (CGA) and medication review. They also
underwent CT angiography of the brachiocephalic arteries with evaluation
of the Willis Circle, native CT of the brain, esophagogastroduodenoscopy,
echocardiography, carotid ultrasound, and consultations with a cardiologist,
neurologist, and medical psychologist. General anesthesia was used in 8
cases (3.9%) and regional anesthesia in 185 cases (96.1%) during the surgical
intervention. Regional anesthesia involved a combination of conduction and
local infiltrative anesthesia, including deep (cervical and/or anterior approach)
and superficial cervical plexus block and infiltration of soft tissues in the area
of the mandibular angle.

Results. The mortality rate was 2.0% (4 patients), with one death due to
recurrent stroke and three deaths due to acute myocardial infarction. There
were 3 cases of stroke (1.5%): one patient died, one underwent thrombectomy
within 2 hours with regression of neurological symptoms and full recovery,
and one patient had neurological symptoms resolved one month after the
stroke. Two patients (1.0%) required repeat surgery due to bleeding. No
wound-related issues were noted.

Conclusion. The implementation of geriatric scales in surgical practice
allows for a more careful selection of patients for surgical treatment based
on their physical and cognitive status rather than solely on age, which helps
minimize the risks of complications in the perioperative and postoperative
periods. The use of regional anesthesia with simultaneous assessment of
tolerance to cerebral ischemia allows for reliable monitoring of cerebral
protection during temporary occlusion of the carotid arteries, enabling
timely measures for preventing intraoperative ischemic injuries, such as
the use of temporary bypass shunts. The safety of the technique allows its
application in older patients with comorbidities and high anesthesiological
risk. Currently, general anesthesia remains the main choice for analgesia
during carotid artery surgeries. Regional anesthesia is still a subject of
discussion in carotid artery surgeries. Studies and articles highlight both
the advantages and disadvantages of each analgesic method. In our daily
practice, regional anesthesia accounts for more than 95% of the total
analgesic approach in carotid endarterectomy.
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5 ®I'BOY BO «BopoHEKCKMIT TOCYAapCTBEHHbI MeOMIUMHCKUI yHuBepcuter um. H.H. BypmeHko»
Munsgapasa Poccun, Boponesk, Poccus

AKTyanbHOCTB. TenemeauUMHCKIME KOHCY/IbTAI, TPOBOAMMbIE CIIEIMaINCTa-
My Poccuiickoro repoHTOIOrMYeCcKOro HayvYHO-KIMHMYeckoro mneHtpa @Ir'AOY
BO PHUMY wum. H.W. [InporoBa MunsapaBa Poccum, SIBASIOTCS OGHUM U3 BasK-
HeWIIIMX HarpaB/ieHU! pabOThl TepuaTpuvecKor CJIY>KObI, OpMEHTMPOBAHHBIM
Ha nopjaep>kaHne aKTUBHOTO A0JITOJIeTHSI.

Lenb mccnemoBaHMsA. AHAIM3 CTPYKTYPbI TEJIEMEAVIIMHCKMX KOHCYJIbTALNM,
MIPOBOAMMBIX TI0 TTPOUITIO «TePUATPUS».

Marepuasnbl u MeToabl. Matepuaaom [Jis MCC/IeOBAHMS TTOCTYKUIU €Kerof-
Hble OTYeThbI IJIaBHOTO BHEITAaTHOTO CIielyaaucTa repuarpa BopoHeskckon 06-
JIACTH!.

Pesyabrarbl. B 2020 1 2021 romax ¢ skcnepramu HMUII no npoduito «repu-
aTpusi» B BopoHeskckon obsactu 6b110 mpoBeaeHo 14 u 30 TeseMeauIIMHCKUX
koHcynbTauuit (TMK) coorBeTcTBenHO. B 2022 romy uncio TMK yBennunioch
un pocturio 48, BopoHeskckast 06j1acTh 3aHs/Ia 7-€ MeCTO cpeny pernoHoB Poc-
cuiickor epepauyn. 3a Tpu kBapraia 2023 roma B BopoHeskckoi 061acTu mpo-
BemeHo 56 TMK.

TMK npoBogsitcs no rpaduky, yTBepkaeHHOMY [lenapTameHTOM 3apaBOOX-
pa"Henuss BopoHeskckoii obynactu. Bpauu-repuarpsl ropoga Boponeska u Bo-
POHEKCKOM 00JIaCTM MPMHUMAIOT aKTMBHOE y4yacTye B IOATOTOBKE OOJbHBIX
M TIpefocTaBieHuu TpedyemMbix OOKyMeHTOB. Crenmanuctsl Poccuiickoro
TrepOHTOJIOTMYECKOT0 HayuyHO-KiaMHudyeckoro ieHtpa ®T'AOY BO PHUMY
M. H.W. TIuporosa MuusgpaBa Poccun npenocTaB/siioT TPOTOKOJIbI KOHCYJTb-
Taluii, B KOTOPBIX MOAPOOHO OTpa’keHbl PEKOMEHAALMM IO 0OCIeA0BaHMIO
M JIEYEHUIO MAIMeHTOB CTapIIMX BO3PACTHBIX I'PYMIl. AHaIM3 MPOBEIEHHbIX
TMK noxkasasi, uTo npeobsiamaloT O60bHbIE, CTPaAAloIe CTapuecKou acTe-
HMEeN JIETKOM M YMEePEeHHOM CTEeIeHM TSKEeCTH, CePIeuHO-COCYIAUCTBIMU U IH-
OOKPUMHHBIMM 3aboseBaHusiMu. [loBbiieHne 3G(GEKTUBHOCTU JIEUEHUST ITUX
60JIbHBIX MTO3BOJIAT YAYYIIIUTh X aBTOHOMHOCTbD U, CJIeOBATe/IbHO, TOBBICUTH
KaueCTBO XMU3HU.

BoiBogpl. Vcnonb3oBanne pernoHanbHoro cermenta EI'MIC3 npu npoBeneHnn
TeJIEMEeIUIIMHCKMX KOHCY/IbTAIMIA «Bpad — Bpad» IO3BOJIIET MTOBBICUTD 3 deK-
TUBHOCTb JIeUeOHBIX MEPOIIPUSTUM C TAllMEeHTaMM CTapINX BO3PACTHBIX TPYIII
110 TIPOUITIO «TepUaTPusI».

KarwoueBbie c/10Ba: TeJIeMeIMIMHCKMEe KOHCYJIbTauVN; repuaTpusi.
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Relevance. The geriatric service at the Russian Gerontology Research and
Clinical Centre of Pirogov Russian National Research Medical University
places great emphasis on telehealth consultations conducted by their
specialists, as it is a crucial aspect of maintaining active longevity.

Aim. In this paper, we aim to analyze the structure of telehealth consultations
conducted in geriatrics.

Materials and methods. The annual reports of the Chief Geriatrician of the
Voronezh region.

Results. Throughout 2020 and 2021, the National Medical Research Center
for Geriatrics in the Voronezh region held 14 and 30 telehealth consultations,
respectively, with experts. In 2022, the number of telehealth consultations
reached 48, the Voronezh region took 7th place among the regions of the
Russian Federation. Over the three quarters of 2023, 56 telehealth consultations
were carried out in the Voronezh region. Telehealth consultations are carried
out according to the schedule approved by the Department of Health of the
Voronezh Region. Geriatricians in Voronezh and the Voronezh region take
an active part in preparing patients and providing the required documents.
Experts of the Russian Gerontology Research and Clinical Centre of Pirogov
Russian National Research Medical University provide consultation
protocols with detailed recommendations for the examination and treatment
of older patients. Analysis of the performed telehealth consultations showed
that patients suffering from frailty of mild and moderate severity, suffering
from cardiovascular and endocrine diseases predominate. Improving the
effectiveness of treatment for these patients will improve the autonomy
of these patients and, therefore, improve their quality of life.

Conclusions. Use of the regional segment of the Unified State Health
Information System when conducting telehealth consultations in geriatrics
(profile “Doctor - Doctor”) allows to increase the effectiveness of older
patients treatment

Keywords: telehealth consultations; geriatrics.
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CrapeHye My>KCKOTO OpraHu3mMa COIIPOBOXKIAETCSI He TOJIbKO CHIKEHVEM CUHTe-
32 TECTOCTEPOHA, HO M aKTUBM3aIMen psiga GepMeHTOB, MOBBIIIEHNEM KOHBEP-
TalMM OJHMX TOPMOHOB B Ipyrue, M3MEHEHMEeM KOJMYeCTBa TOPMOHIIPOMYLIM-
PYIOIIMX KJIETOK U PEIEeNTOPOB, HAPYIIEHMEM YYBCTBUTEIbHOCTM PELIENTOPOB
1 6aaHca ropmoHoB. C yueToM 1matopu3noI0orniecKux MpoleccoB C BO3PaCcTOM,
KOTZIa M3MEHSIETCSI COCTaB TeJa, CHMYKAeTCSI MbIIIIeYHAass Macca M yBeJIMUMBAETCS
SKMPOBAs TKaHb, @ TAKJKE C YUETOM TOSIBJIEHMS M3ObITOYHONM MacChl Tejia 38 CUET
SKMPOBOM TKaHM, CBOVICTBEHHO YBeJIMYEHME aKTMBHOCTM (depMeHTa apoMarasa,
KOHBEPTUPYIOIIETo TeCTOCTEPOH B 3cTpanuoi. C TeueHreM BpeMeH! 3CTPaIo
OyzeT MoaaBJISITh CMHTE3 TOHAIOTPOITMHOB, TEM CaMbIM ITOIABJISISI CUHTE3 TECTO-
CTepoHa. JTO COOTBETCTBEHHO YMEHbIIIAeT (PU3NUECKYIO ¥ CEKCYaIbHYIO aKTUB-
HOCTb, CIIOCOOCTBYET IpOrpeccupyrolleMy Habopy sKMPOBOM TKaHMU, ellle 6O0Jib-
I aKTUBUPYIOIIYIO apoMaTasy ¥ MOBBIIIAIOIIYIO YPOBEHb 3CTpaauosa. MHaue
roBopsi, GOpMMUPYETCs TIOPOUHBIN KpyT. Kpome TOro 4To yMeHbIIaeTcs: Koyiue-
CTBO CEKPETUPYIOIIMX TeCTOCTEPOH KJIEeTOK Jlenaura, yMeHbIIIaeTCs U Koaude-
CTBO, ¥ YYBCTBUTEIbHOCTDb aHIPOTE€HOBBIX PEIIENTOPOB.

He yuntbhiBasi 0COGEHHOCTEN SHIOKPUMHHBIX M3MEHEHUI B OpraHusMe MY>KUMH
C BO3pacToOM, HeJib3sT ObITh 3(h(EKTUBHBIM B MPOMIJIEHNYM KaueCTBEHHOTO U 6e3-
OIACHOTO JIOJITOJIETHSI MY>KCKOTO HaceJIeHMSI.

KiroueBble cjI0Ba: CTapeHue MY>KUMH; TOJIOBbIe TOPMOHBI; 3CTPANOII; TECTO-
CTepOH; OXKMPEHME.

Ona uurupoBauusa: Ilasmosa 3.11. DHOOKpMHHBIE OCOOEHHOCTM CTapeHMUs
My>kuMH. I[Ipo6nemoi 2ceponayku. 2023; 4: 247-248.

Pavlova Z.S.

Age-Related Disorders Department, Medical Centre, Lomonosov Moscow State University, Moscow,
Russia

The male aging is accompanied not only by decrease in testosterone synthesis,
but also by the activation of anumber of enzymes, an increase in the conversion
of some hormones to others, a change in the number of hormone-producing
cells and receptors, a violation of the sensitivity of receptors and the balance
of hormones. Taking into account the pathophysiological processes with age,
when body composition changes, muscle mass decreases and adipose tissue
increases, as well as the global increase in the number of men with excess



body weight due to adipose tissue, there is an increase in the activity of the
aromatase enzyme, which converts testosterone into estradiol. Over time,
estradiol suppresses the synthesis of gonadotropins, thereby suppressing
testosterone synthesis. Consequently, this results in a decline in both physical
and sexual activity, as well as a progressive accumulation of adipose tissue,
which triggers aromatase and raises estradiol levels. In other words, a vicious
circle is formed. In addition to the decrease in the number of testosterone-
secreting Leydig cells, both the number and sensitivity of androgen receptors
decrease.

To successfully extend the longevity of men and ensure their well-being, it is
essential to take into account the individual endocrine changes that come
with aging.

Keywords: aging male; sex steroids; estradiol; testosterone; obesity.
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®T'AOY BO PHUMY um. H.U. ITuporoBa Munsapasa Poccun, Poccuiickuii repoOHTOJIOTMYECKUIA Ha-
YUYHO-KJIMHUYEeCKMIi leHTp, Mocksa, Poccust

AKkTyanbHOCTb. HaronanbHOM 11e1bi0 pas3Butust Poccuiickon @emepanym siB-
JIIeTCSl YBeJIMYEeHMe OXUIAEeMOM MPOJOKUTETbHOCTY KU3HU TIPU POXKAEHUU
1o 78 net k 2030 romy [1]. HocTuskeHne 3TO 1€/ HEBO3MOKHO 6e3 CHMKEHUS
CMEpPTHOCTH B CTapIIMX BO3PACTHBIX IPYMIAX U YBeJIMUEHUS] TPOIOIKUTETbHO-
CTU SKU3HMU TTOKMUJIOTO HAaCeJIeHNs.

Ienb uccnegoBaums. OnpenennTb pe3epBbl CHUKEHNSI CMEPTHOCTH TOKMIIOTO
HacesieHMst B Poccum ¥ BRIl TIOSKWIIBIX BO3PACTHBIX TPYIIIT B POCT OKMIaeMON
MTPOJIOKUTEIBHOCTY KU3HY TIPU POSKIEHUMN.

Marepuasbl 1 MeTOAbI. /[ aHaM3a CMEPTHOCTY ObUIM MCITOIb30BaHbI JaHHbIE
®depnepanbHOM CITYKObI TocymapcTBeHHOM ctatucTuku (Poccrata) o npuunHam
CMepTH C pacIpeneseHeM HaceJIeHus 110 MOy, IS TUJIETHUM BO3PaCTHBIM TPYII-
maM ¥ KpaTKO HOMeHKJarype mpuunH cmeptu Poccrara 3a 2022 ron; maHHbie
O CpeIHeromgoBON YMCIEHHOCTY HaceJIeHNS 110 TIOJTy U ISITUJIETHUM BO3PaCTHBIM
rpymnmnam 3a 2022 rop; maHHbIe cpegHero BapmaHTa mporHosa PoccraTta o umc-
JIEHHOCTM HaceJsieHus1 o Bo3pacTHbIM rpymmam K 2030 romy. Takske MCIOIb30-
BaJIMCh JIaHHbIe MOJIHBIX Tabmui cMeprHOCTH M3 Human Mortality Database [2]
" BO3pacTHble KOG UILIMEHTbI CMEPTHOCTU MO MPUYMHAM CMepTU 13 6asbl TaH-
HbIX 110 cMepTHOCTH BO3 [3]. Briag nsmeHeHnit B CMEPTHOCTU 11O BO3PaCTHBIM
IpyniaM ¥ MpuyrMHam CMepPTU B POCT OKMIAeMOU IMPOAOIKUTETbHOCTHU XKU3HU
paccuuTaH C IOMOIIbIO MeTona Aekomnosuiyy [4]. IIpornos Bkiaga npuumH
CMepPTU B yBeJIMYeHME MPONOIKUTETbHOCTY XMU3HM B TMOKMIJIIOM BO3pacTe pac-
CUMTAH C YUYETOM CTPYKTYypPbl CMEPTHOCTM IO TpuumHam cmeptu B 2022 romy
(3a MCKIIOUEHMEM 3JI0KaueCTBEHHBbIX HOBOOOpa3oBaHMiM U Kiacca « CMMITTOMBI,
MIPU3HAKY Y OTKJIOHEHMSI OT HOPMBbI» ).

PesynbraTel. C 2005 roga B Poccum HabGmomaacs yCTOMUMBBIMA POCT OXKMIae-
MOV TIPOAOJIKUTETbHOCTY XV3HM, TpepBaHHbii B 2020-2021 romax mangemuen
COVID-19. 3a nepuopn, ¢ 2005 o 2019 rop oskupaemasi IpOAOJIKATEIbHOCTD
JKU3HM MYSKUMH TIPU POKIeHuM yBesmumiach Ha 9,3 roma (¢ 58,9 mo 68,2 jer),
IIpM 3TOM CHU’KEHMEe CMEepPTHOCTM MYKUMH B BO3PAaCTHBIX rpyrmax crapiie 60
JieT omnpepemmio 21% storo pocrta. Oxkupmaemast IPOHOOIKUTEBHOCTb YKU3HU
skeHIIH 1pyu poskaennn 3a 2005-2019 rops! yBenmumiach Ha 5,7 roma, BKiaz
CHMXXEHMSI CMepTHOCTH B Bo3pacTe crapiiie 60 jieT cocraBui 48%.

Bosbitias yacTh CHUKEHMSI CMEPTHOCTM B MOKWJIOM BO3pacTe ObLIa oIlpesesie-
Ha CHIDKEHMEM CMEPTHOCTM OT Oosie3Hel cucTeMbl KpoBooOpaieHust. [Ipy sTom
OIHOBpeMEeHHO HabJIIomascs poCT CMEPTHOCTM OT CMMIITOMOB, IPU3HAKOB U OT-
kiIoHeHU oT HOpMbI (kinacc MKB-10, Bkitouarormii nmpuunay cmeptu «Cra-
pPOCTb» U APYrUe KOHbl IJIT HEeOoIlpele/IeHHbIX MPUUMH) U OT APYTUX MPUUMH
CMepTH, B T. 4. O0Ie3HeN HEPBHOM U SHIOKPUHHON CUCTEM.

Bxiag moskuiaoro HacesieHMsI B POCT OXMIAeMOM MPOAOIKUTETbHOCTU SKU3-



Hu (OIDK) npu pokpgeHuM yBesMUMBAeTCsl IO Mepe POCTa 3TOro MoKa3aTesis.
Tax, B mepuon ¢ 2005 mo 2011 roxm Ha cHMsKeHMe CMEPTHOCTM B Bospacrte 60
JIeT U CcTaplile MpUXoauUIoch 29% Bcero pocra OXXugaeMon MpOoAOJKUTETbHOCTU
SKU3HU Tipu poxkaennu, B mepuop, ¢ 2011 mo 2019 ron Bkiaa, cCHMOKEHUSI CMEPTHO-
CTU B MOKWJIOM Bo3pacTe yBemuuics 1o 36%. I1o mporuosy, no 2030 roga nmpu
OOCTYDKEHUM TTOKa3aTesiss OKMUIAaeMOM TPOHAO/IKUTETbHOCTY SKU3HU TIPU POKAE-
Hun 78 net k 2030 romy 39% Bcero pocra mokasaressi OymeT obecrieueHO BO3-
pactHbIMU rpynmamu crapite 60 yiet, B Tom umciie moutu 30% y Mmy>kumH 1 60s1ee

50% vy skeHIIVH.
Tabnuya 1

BkJiag Bo3pacTHBIX TPy B M3MEHEHME MIPOJO/IKUTETbHOCTY KU3HU MIPU POKIEHUN
B 2005-2011 romax, 2011-2019 rogax u nporxos Ha 2022-2030 roabt

2005-2011 roamw1 2011-2019 roamb: IIporuos 2022-2030 ropb1
B Tom uncie B Tom uncie B Tom uncie
Tpupocr 3a CYeT BO3- Tpupocr 3a CYeT BO3- Tpupocr 3a CYeT BO3-
OIDK npu OIDK npu OIDK npu
OSKICHI pacra 60 ner OSKTCHII pacra 60 et OSKICHII pacra 60 ner
PO M cTapiue poxA M cTapiue poxA M cTapiue
O6a mona 4,4 roga 29,4% 3,5 roma 36,0% 5,3 roma 39%
My’>KUMHBI 5,1 roga 21,4% 4,2 roga 27,9% 6,1 roma 29%
SKeHILHbI 3,1 roga 46,7% 2,6 roga 52,7% 4,3 roma 55%

HWcrounuk: pacuets! 1o ganHeiM Poccrara 1 Human Mortality Database

ITo mporuHosy, mo 2030 roma mouTy mosoBuHA BcexX pe3epBoB pocta OITK B Bo3-
pacte 60 JieT 1 cTapiie IpUXOOUTCS Ha KJiacc O00JIe3Hel CUCTeMbl KpoBoOOpallie-
HMSI, TJITaBHBIM 0OPa30M 3a CUeT UIIIEMMUUYECKON OOJIe3HM CepAlla, a TaKKe OCTPO-
ro HapyIIeHUs] MO3rOBOTO KPOBOOOpAIEHUS M APYTUX LepeOpOBaCKYJISIPHbIX
6ose3He.

[To HammM olleHKaM, BTOPOM IO 3HAYMMOCTM BKJan B pe3epBbl pocta OIDK
BHOCUT Kiacc «CUMITTOMBI, TIPM3HAKM U OTKJIOHEHMS OT HOPMbI» (Heompemae-
JIEHHbIE MPUYMHBI CMEPTH, B TOM UMCJIe CTAPOCTh). Bo3pacTHbie KO3 PUIIMEHTDI
CMEpPTHOCTY OT JAHHOTO KJIacca MPUYMH pe3Ko yBeamumBaioTcs: mocie 80 Jer.
Vcronb3oBaHMe KOJOB MPUYMH CMEPTH U3 9TOTO KJIacca 3aHMKaeT CMEPTHOCTD
OT OPYTUX MPUYMH CMEpPTH, B TOM umcjie 60jie3Hel CMCTEeMbI KPOBOOOpaIlleH NS,
HOBOOGpa3oBaHMit 1 ApPyrux 3abosieBaHuit [5], u Tpebyercs yiydllleHNue Kaue-
CTBa KOAMPOBAHMS ¥ BbIOOPA MEPBOHAYATIBLHONM TIPUUMHBI CMEPTH TIPU 3aIlOJTHe-
HUM MEIULIMHCKUX CBUIETETBLCTB O CMEPTH.

Cremytorye o 3HaYMMOCTHM ITPUYMHBI CMEPTM — 3JIOKa4eCTBEHHbIE HOBOOOPA30-
Banust 1 COVID-19 (okono 9% ). HoBooGpa3oBaHusi HaxXOASITCS HA BTOPOM MeCTe
B CTPYKTYpe CMepPTHOCTH Noskmuiioro Hacesiennst nocsie bCK, BmecTe ¢ Tem npenmo-
JlaraeMbIil BKJIaJ, M3MEHEHMsI CMEPTHOCTM OT paka B POCT OKMAAEMOV MPOIOJIKI-
TeJIbHOCTY KMU3HY CYIIIECTBEHHO HIKEe KaK O0oJIe3HeN CHCTeMbl KPOBOOOpAIIeHNs],
Tak 1 Kiacca «CUMITTOMOB, ITPU3HAKOB M OTKJIOHEHUI OT HOpMbI». PaHee 6bUIO
MTOKa3aHo, YTo B Poccuyt CHIKeHre CMEPTHOCTM OT HOBOOOPA30BaHMI B MEHbIIIEN
CTETeHM SIBJISIETCS] PE3EPBOM [0 YBEJIMUEHUIO OXKMIAEMON MPOAOIKUTETbHOCTH
SKM3HM TI0 CPaBHEHMIO C OOJIe3HSIMM CHCTEMbI KPOBOOODAIIEHNSI M BHEITHUMM
npuurHamu [6]. Ha aTo Takyke ykasbIBaeT U OMBIT APYTUX CTpaH. Tak, 3a mepuof,
¢ 1970 no 2018 ron, cHMsKeHMe CTaHIAPTU30BAaHHOTO KO3 duieHTa CMepTHOCTHU
oT HOBOOOpasoBaHmii B crpaHax EC-15 cocrasmio menee 25%, Torma kKak ot 60-
JIe3Hel cucTeMbl KpoBoobpaitieHuss — 6osee 70% [7].



OcraBiecst pe3epBbl 10 YBEJIVMYEHUIO TTPOAOIKUTETbHOCTY JKU3HU TTOKUIIOTO
HaceJIeHUST pacIIpenesIiOTCsI MEXKAY CaxapHbIM IruabeToM, 60Ie3HSIMY HEPBHOM
CUCTEMBI, OOJIE3HSIMM OPraHOB JIbIXaHWS U IUILEBAPEHNS Y BHELIHUMY ITPUYIA-
HaMM CMepPTH.

BeiBoabl. [To Mepe crapeHust HaceJIeHUSI ¥ POCTA TTPOAOJIKUTETbHOCTU JKU3HA
CHIDKEHVE CMEpPTHOCTM TIOKMJIOTO HaceJIeHusl MpuobpeTaeT Bce OoJibliiee 3Ha-
YyeHMe B KOHTEKCTE YBEJIMYEHUSI OKUIAeMO MPOAO/IKUTETBHOCTY SKU3HU TIPU
POKIEeHUN. DTO OINpeaesieT BaXKHOCTb pa3paboTKY 11e/IeBbIX Mep 10 CHIKEHUIO
cMepTHOCTU B Bo3pacTe crapiie 60 jier. C 1Heabio YBeJIMUEeHNsT MPOIOIKUTEb-
HOCTM JKM3HM TIPMOPUTETHBIMM HaIlpaBJeHUsIMM TIpU IJIAHMPOBAHUM B cdepe
3[paBOOXPAHEHMSI TOJIKHBI OBITh OOJIE3HM CUCTEMbBI KPOBOOOpAIIIeHMSI, KOTOpbIe
OIpeNessIIOT OKOJIO TOJIOBUHBI CHVKEHUSI CMEPTHOCTM B ITOXKWJIOM BO3pacTe.
BaskHOe 3HaueHMe TakKe MMeeT YJIyullleHMe KayecTBa CTAaTUCTUKU IO IPUYK-
HaM CMepPTM B 3TOV BO3PACTHOM T'PYIIIEe, MOCKOIbKY IIMPOKOE MCIIOIb30BaHMe
HEeOoIpeleJIEHHbIX IIPUYMH CMEPTU He TIO3BOJISIET TTPOBOAVUTD AETATbHbIN aHAJN3
CMEpPTHOCTY B CTAapueCcKOM BO3pacTe ¥ 3aTPyIHSeT pa3paboTKy TapreTHbIX Mep
TI0 ee CHIDKEHUIO.

KnroueBbie c/ioBa: CMEepPTHOCTD, NPOOO/DKUTEJbHOCTD JXU3HM, ITOXKNJIOEe Hace-
JIeHue; CTapeHne HaCeJIeHMsI.
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Relevance. By 2030, the Russian Federation aims to increase the life expectan-
cy at birth to 78 years as part of its national development plan [1]. This target
value cannot be achieved without a reduction in mortality rates among older
demographics and an increase in the life expectancy of the aging population.
Aim. To identify reserves for reducing mortality among older population in Russia
and the contribution of older age groups to the increase in life expectancy at birth.
Materials and methods. Data from the Federal State Statistics Service (FSSS)
on causes of death with population distribution by gender, five-year age groups,
and brief nomenclature of death causes for 2022 were used for mortality analysis;
data on the average annual population by gender and five-year age groups for
2022; and data from the average forecast variant of FSSS on population size
by age groups up to 2030. Data from the Human Mortality Database [2] and age-
specific mortality rates by causes of death from the WHO mortality database [3]
were also used. The contribution of changes in mortality by age groups and causes
of death to the increase in life expectancy was calculated using the decomposition



method [4]. The forecast contribution of causes of death to the increase in life
expectancy in older population was calculated taking into account the mortality
structure by causes of death in 2022 (excluding malignant neoplasms and the
Symptoms, signs, and abnormal clinical and laboratory findings, not elsewhere
classified class).

Results. Since 2005, Russia has seen a steady increase in life expectancy,
interrupted in 2020-2021. COVID-19 pandemic. For the period from 2005
to 2019. Life expectancy for men at birth increased by 9.3 years (from 58.9
to 68.2 years), while the decrease in mortality among men in age groups over
60 years accounted for 21% of this increase. Life expectancy of women at birth for
2005-2019. increased by 5.7 years, the contribution of the reduction in mortality
over the age of 60 years was 48%.

Most of the decline in mortality in old age was determined by a reduction in mortality
from diseases of the circulatory system. At the same time, there was an increase
in mortality from symptoms, signs and abnormalities (ICD-10 class, including the
cause of death old age and other codes for undetermined causes), and from other
causes of death, incl. diseases of the nervous and endocrine system.

The contribution of the older population to life expectancy at birth increases
as this indicator increases. Thus, in the period from 2005 to 2011. The decline
in mortality among people aged 60 years and over accounted for 29% of the
total increase in life expectancy at birth, from 2011 to 2019. The contribution
of re-ducing mortality in old age increased to 36%. According to the forecast
until 2030, when life expectancy at birth reaches 78 years, by 2030 39% of the
total growth in the indicator will be provided by age groups over 60 years
of age, including almost 30% for men and more than 50% for women.

Table 1
Contribution of age groups to changes in life expectancy at birth in 2005-2011,
2011-2019 and forecast for 2022-2030
2005-2011 2011-2019 Forecast 2022 — 2030
Il.lcre.ase Including due Il.lcre.ase Including due Il}cre.ase Including due
in life in life in life
to age 60 and to age 60 and to age 60 and
expectancy over expectancy over expectancy over
at birth at birth at birth
Both sexes 4.4 years 29.4% 3.5 years 36.0% 5.3 years 39%
Male 5.1 years 21.4% 4.2 years 27.9% 6.1 years 29%
Female 3.1 years 46.7% 2.6 years 52.7% 4.3 years 55%

Source: calculations according to Federal State Statistics Service and Human Mortality Database

The forecast for 2030 shows that almost half of the potential increase
in life expectancy at age 60 is linked to illnesses of the circulatory system,
specifically coronary heart disease and various cerebrovascular events.

According to our estimates, the second most important contribution to life
expectancy growth reserves is made by the class Symptoms, Signs and
Deviations from the norm (uncertain causes of death, including old age).
Age-specific mortality rates from this class of causes increase sharply after
age 80 years. Using cause-of-death codes from this class underestimates
mortality from other causes of death, including diseases of the circulatory
system, neoplasms and other diseases [5] and requires improved quality



of coding and selection of the original cause of death when completing
medical death certificates.

The next leading causes of death are malignant tumours and COVID-19 (about
9%). Neoplasms are in second place in the structure of mortality in older
population after CSD, however, the estimated contribution of changes
in cancer mortality to the increase in life expectancy is significantly lower
than both diseases of the circulatory system and the class of Symptoms,
signs and abnormalities. It was previously shown that in Russia, a decrease
in mortality from neoplasms is to a lesser extent a reserve for increasing
life expectancy compared to diseases of the circulatory system and external
causes [6]. Evidence from other countries between 1970 and 2018 supports
a decrease of less than 25% in the standardized mortality rate from neoplasms
in the EU-15 countries, while from diseases of the circulatory system it was
more than 70% [7].

The remaining reserves aimed at extending the life expectancy in older
population are distributed among conditions such as diabetes, nervous system
diseases, respiratory and digestive disorders, and external causes leading
to mortality.

Conclusion: With increasing life expectancy and aging population, the focus
shifts to decreasing mortality rates among older adults, in light of the rising
life expectancy at birth. Thus, it is crucial to implement targeted strategies
in order to decrease mortality rates among individuals aged 60 and above.
In order to increase life expectancy, priority areas in health care planning
should be diseases of the circulatory system, which determine about half
of the reduction in mortality in older age. Enhancing the quality of statistics
on causes of death within this age demographic is crucial, as the common use
of vague causes of death prevents a detailed examination of mortality in old
age and complicates the creation of targeted approaches to reduce it.

Keywords: mortality; life expectancy; older population; population aging.
For citation: Papanova E.K., Tkacheva O.N., Kotovskaya Yu.V. Reserves
for Increasing Life Expectancy of Older Population in Russia. Problems
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CaapikoB P.d.!, TTak Xo Honr?, Kum IO Cyx? JIn Can Xyn? Xa Canr Keywn?,
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1 000 «Kimuunka nMMmyHHOM guetonorun «mmyHoxesnc», Mocksa, Poccus
2 HayuHo-uccyienoBaTesibCkuii MHCTUTYT muTanust Pecriyoimku Kopesi, Ceyi, Pecriy6imika Kopest

Koneunsie mpomykTel ramkupoBanus (KIII, Advanced glycation end products
AGEs/AGE) — 3T0 60s1bI110€ ¥ pa3HOPOTHOE CEMENCTBO OEJIKOB, JIMTIUAOB U HY-
KJIEMHOBBIX KMCJIOT, MOOM(ULMPOBAHHBIX CaxXapoM, KOTOpbIe CBS3aHbI C MHO-
’KeCTBOM BO3PACTHBIX 3a00/IeBaHMIA, BKJIIOUAs CaxapHbIM I1abeT, aTepoCK/Iepos,
XPOHUUYECKYIO OOCTPYKTUBHYIO O0JIe3Hb JIETKUX, O0/Ie3Hb AJblireiimepa, OHKO-
renes u ap. [1-5].

B HayuHo-1cciemoBaTelbCKOM MHCTUTYTe nuTaHusi Pecnybauku Kopest 6bummi
oTOOpaHbl M pa3paboTaHbl Cleluaan3upoBaHHbie poomoTuku u3 700 Tuos
MOJIOUHOKMCJIBIX OGaKTepui, MOJYYEHHbIX M3 TPAIULIMOHHBIX KOPEMCKUX Ipo-
IYKTOB — KBAIlIEHO KaIyCThl (KMMYM) M COEBOTO cOoyca — C OOHApysKeHMEM
saddextuBHOCTU TIpU pasyiokeHnn AGE-npogykToB. imeHTudukams u aHaams
IITAMMOB ITPOBOAMJICSI METOIOM 16S-CeKBeHMpPOBaHMsI, UCIIOIb30BaH OMOXMMU-
yeckuit anaaus (API 50CHB), usyuenn! pepmenTarnBHbie cBoiicTBa (API Zym),
MMPOAHAIM3MPOBAHbI YTUIM3MPOBaHHbIE THUIeBble MHTpenyeHThl (DB). B manb-
HeJlIlIeM IMPOBOAMIACh CeJIEKIMS MOAXOAMAIINX IITaMMOB. B pesyibrare GbLI I0-
JTyYeH U 3araTeHTOBaH akTuBHbIN mTaMM Lactococcus lactis KF140, crioco6HbIi
3HaunTtenbHO pasnarath KIII' (Park Ho Young et al., 2018).

B nBOITHOM cjIernoM paHIOMM3MPOBAHHOM MCCI€IOBAaHUM HA 3IOPOBBIX JOOPO-
BOJIbIIAX MMOKa3aHO, YTO JAHHBIM MPOOMOTUUECKUIA IIITAMM CHIKAeT YPOBEHb
KapOOKCUMMETM/IIM3MHA B KPOBM — OIHOTO M3 CaMbIX MOIIHBIX ITPOOKCUIaH-
toB AGEs — Ha 90% (P < 0,001) mocsie 26 nHeu npueMa Ha (oHe Harpy-
304HOM ChIpHOV aueThl «Ilapmesan». OOGHapykeHa CIOCOOHOCTh JAaHHOTO
mramma cHuskatb ypoBHu AJIT (P < 0,001), xonecrepun-JITTHIT (P < 0,01),
a TaKyke YPOBHM IJIMKMPOBAaHHOIO remorio6una ¢ 5,0% mo 4,7 % u ACT c 19,1
1o 15,4 EJl/n coorBercTBeHHO. OfMH 13 MEXaHM3MOB BJIMSHMS IIITAMMA Ha YPO-
BeHb KapOOKCUMEeTU/IJIM3MHA CBSI3aH C aKTUBHOCTBIO (pepmeHTa [-/1akTO311a3a,
YTO IIOKa3aHO B 3KkcrnepumeHTax in vitro. [lomumo storo, BBemenne KF-140
M3MEHMJIO YMCIEHHOCTD 11 KUIIIeYHbIX MUKPOOOB Ha YpOBHE BUAOB. JlaHHBIN
MPOOMOTUYECKUM IIITAMM BXOOUT B COCTAB KOMMeEpUYECKUX OMOIOTUYECKM aK-
TUBHBIX JOOABOK.

Takum obpasom, mramm Lactococcus lactis KF140, Hapsimy ¢ Koppekiyen Mu-
KpPOOMOTBI, pacCMaTpMBaeTCs KaK MepPCHeKTVBHAs CyOCTaHUMS IJISI CHUKEHUS
HakorieHnst AGE-TIpomyKToB ¥ COOTBETCTBEHHO KaK OfVH U3 ()aKTOPOB MPeoT-
BpallleHNsT pa3BUTHSI BO3PACT-aCCOLMMPOBAHHbBIX 3a00JIEBaHMIA ¥ OKCUIATUBHO-
ro CTpecca Mpy XPOHMUECKOM BOCITaIeHUN.
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Advanced glycation end products (AGEs/AGE) are represented by a large
heterogeneous family of sugar-modified proteins, lipids, and nucleic acids
associated with numerous age-related diseases including diabetes mellitus,
atherosclerosis, chronic obstructive pulmonary disease, Alzheimer's disease,
oncogenesis, etc [1-5].

Atthe Nutrition Research Institute of the Republic of Korea, specialised probiotics
were selected and developed from 700 types of lactic acid bacteria derived from
traditional Korean foods: sauerkraut (KimChi) and soy sauce; with detection of
efficacy in the degradation of AGE foods. Strains were identified and analysed
by 16S sequencing, biochemical analysis (API 50CHB) was used, enzymatic
properties were studied (API Zym), and utilized food ingredients (DB) were
analysed. Subsequently, selection of suitable strains was carried out. As a result,
an active strain of Lactococcus lactis KF140 capable of significantly degrading
CPG was obtained and patented (Park Ho Young et al., 2018).

In a double-blind randomised study on healthy volunteers, this probiotic strain
was shown to reduce blood levels of carboxymethyllysine, one of the most potent
pro-oxidants of AGEs, by 90% (P < 0.001) after 26 days of supplementation with
a Parmesan cheese loading diet. The strain was also found to reduce ALT (P <
0.001), LDL-cholesterol (P < 0.01), and glycated haemoglobin levels from 5.0% to
4.7% and AST levels from 19.1 to 15.4 U/L, respectively. One of the mechanisms
of the strain's effect on carboxymethyllysine levels was related to the activity
of the enzyme [3-lactosidase, as shown in in vitro experiments. In addition, the
administration of KF-140 altered the abundance of 11 intestinal microbes at the
species level. This probiotic strain is included in commercial dietary supplements.
Thus, Lactococcus lactis strain KF140, along with correction of the microbiota,
is considered as a promising substance to reduce the accumulation of AGE-
products and, accordingly, as one of the factors in preventing the development of
age-associated diseases and oxidative stress in chronic inflammation.
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AKTyanbHOCTb. PasButne miremmueckoro mHcynbra (W) obauratHo cormpo-
BOXK/IAETCSI aKTUBALMEN CTpecc-peann3yroleil cuctembl. [IpenmMyiiiecTBeHHYIO
aKTUBALIMIO €e TUITOTA/IaMO-TUITO(M3apHO-HAATIOUEYHUKOBOM OCY aCCOIUUPYIOT
C Xyammm mporso3om octporo nepuoga MU. Ilpu atom octaeTcs Heu3ydeHHbIM
BOITPOC POJIY CTPECC-PeaM3yIONIel CUCTEMbI B PEry/ISIUM KIETOYHOM TMbenm
HEePOHOB roJIoBHOTO Mo3ra mpu UU.

ILlenxb — M3yunTh BIMSIHME KOHIIEHTpAIMM KOPTU30J1a nepudepnyeckori KpoBU
Ha peryssiiyio arornTo3a HePOHOB KOPbI TOJIOBHOTO MO3Ta B OCTPOM Iepuofe
nn.

Marepuanbl 1 Metofbl. [IpoBeleHO MPOCHEKTUBHOE KIMHUKO-TIATOMOPGO-
JIorMyeckoe ucciaenoBaHue. B uccienoBaHue ObLIM BKJIIOUEHbI 9 MalyeHTOB
¢ N B GacceliHe 71€BOM CpelHEN MO3TOBOM apTepuy, MOCTYMUBIINX B CTaIly-
OHap M yMmepiuux B octpeiiiem nepuone MU mipu orcyTcTBUM MHPEKIMOHHBIX
OCJIOKHEHUI, aJUIePIMYeCKUX peaklyi, OHKOJIOTMYECKMUX 3a00sieBaHMIA, KO-
TOPbIM He ObLI MpoBemeH Tpombosnusuc. VccmemoBasm KOpy TOJOBHOTO MO3-
ra. Ha cpesax HempsiMbIM MMMYHOTIEPOKCUIA3HBIM MMMYHOTMCTOXUMMIUYECKUM
METOJIOM BBISIBJISITM HeMpoHCcHelmduuecKyo eHomasy (neuron specific enolase,
NSE), 6estok p53 (protein 53, p53), kacmasy 3, kacrnasy 8, Fas-perienitop (CD95),
Fas-nurann (CD178), Fas-amonto3 nuruburopuywo mosiekyny 2 (Fas apoptotic
inhibitory molecule 2, FAIM2). Bcero o6pa6oTtano 567 moseii 3peHust aJist rpyi-
bl TTanyeHToB nocie U 1 63 1osis 3peHust 1J1sl TpyIInbl KOHTPoJIs (3 yesioBeKa).
Ilo HacTyIUIeHus JIeTaJIbHOTO MCXONa B KPOBM METOIOM MMMYHO(GEpMEHTHOTO
aHasm3a ObLIM orpenesieHbl KoHIleHTpauuu sFas, sFasL, koptusomna (K), ampe-
HOKOpTUKOTpOorHOro ropmoHa (AKTT'), anpeHanuua, HopaapeHanuHa (TPYIITY
KOHTPOJISI COCTaBWIN 28 UesloBeK).

Pe3ynbraThl. Bbl10 BBISIBJIEHO yBEIMUEHME IOIM HEMPOHOB, SKCITPECCUPYIOIINX
peanu3ymoliMe anonTo3 6eKu, B Kope roJIOBHOTO MO3ra 10 CpaBHEHMUIO C I'pyT-
TI0Ji KOHTPOJIST; YMeHbIleHne noiam p53, casp8, casp3 — MO3UTUBHBIX KJIETOK
10 Mepe yhaJieHMsI OT SiApa UIIeMUMN.

Ilons HeMpPOHOB, 3KCIIpeCCUPYIONINX MeMOpaHHbIe ¢opMbl perenTopoB Fas,
B 1-11 30He mucciiegoBaHus Obljia HamMOOJIbIIeN, a BO 2-1 U 3-i1 30HAX JOCTO-
BEPHO CHIMKAJIach. DKCIIpeccus MeMOpaHHbIX JuranaoB Fas Obi1a BoIsiBiIeHA
Ha 63,6 (58,3;70)% NSE mo3sMTUBHBIX KJIETOK B 1-ii 30He, UTO JOCTOBEPHO
(p < 0,01) ornuasoch OT KOHTPOJIbBHBIX 06pasuoB (75,5 (66,7;81,5)%)
B MEHbIIYIO CTOPOHY, TOTr/a Kak JJIs1 30H 2 U 3 ObLJIO XapaKTepHO JTOCTOBEp-



HOe yBeJIMueHMe A0JM HelMpOHaJIbHbIX KJIETOK, 3KcIpeccupywomux FasL co-
otBetcTBeHHO 10 78,1 (71,4;85,7)% (p < 0,05) n 89,1 (81,4;93)% (p < 0,01).
B 3-i1 30He BbISIBJIEHO YMeHbIlIeHMe noJiu Fas- 1 casp8-1o3suTuBHbIX HEMPOHOB
¢ yBenuueHueM noyu FasL mO3UTUBHBIX HEHEMPOHAJbHBIX KIETOK (COOTBET-
crtBenHo r=-0,160,p < 0,05ur=-0,211, p < 0,01). Tons FAIM2 nosuTuBHbIX
HEePOHOB BO 2-11 30He cocTasisiia 73 (67,9;78,9)% n mocToBepHO OT IMOKa-
3aTesiert 0O6pa3loB B IrpyIine KOHTPOJsI He oTianvanach (72,4 (66,1;76,8) %).
B ocranbHbIX 30HaX MCCIEHOBAHMSI OTAUYMSI OT KOHTPOJISI OBIIM JOCTOBEP-
HbeiMu (p < 0,01), a 3HaUeHUs MMOKa3aTejen — MeHbIIUMMU. BbIsIB/IeHbI JOCTO-
BepHbIe KOPpPeJISIIMOHHbIE CBSI3Y AOJM Kaclia3a 3 — MO3UTUBHBIX HEMPOHOB
C KOHIIeHTpalyen B nepudepmueckoir KpoBu KopTtusosa B 30Hax 2 (r = 0,263,
p<0,01)m3(r=0,383,p < 0,01). Bo 2-11 30He oTMeueHbI JOCTOBEPHBIE OT-
puiiaTesibHble KOppesIIMOHHbIEe CBSI3U ¢ KOHUeHTpauusmu sFas (r = -0,177,
p < 0,05) u sFasL (r = -0,164, p < 0,05), B 3-i1 30He — HOCTOBepHbIE MOJIO-
SKUTeJIbHbIe KOpPPeSIIIMOHHbIE CBSI3M C COOTHOIIeHeM KOoHIleHTpaiui sFasL
n sFas (r = 0,240, p < 0,01). Honst Fas-monoxkuTesbHbIX HEMPOHOB B KOpe
rOJIOBHOTO MO3Ta JOCTOBEPHO KOppeJiMpoBasia C KOHIIEHTpaleil pacTBOPU-
Mo¥ GOpMbI 3TOM MOJIeKY/bl (mast 1-1 30ubl — 1 = 0,222, 0 2-i1 30HBI —
r = 0,438, gnsa 3-i1 30861 — 1 = 0,289, p < 0,01) 1 cooTHOILIEHMEM KOHIIEHTPa-
uun sFasL u sFas (coorBerctBenHo ans 1- u 2-1 30H: r = 0,231, r = 0,266
nr=0,281, p < 0,01) B nepudepmuueckoin KpoBu.

BoiBoabl. KoHneHTpaumsi KOpTusosna B rnepudepnieckor KpOBY OKa3bIBaeT [10-
CTOBEPHOE BJIMSIHME Ha PEry/ISIMIO arlolTO3a HEMPOHOB KOPbI IOJIOBHOI'O MO3ra
B ocTpoM nepuone NN.
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Relevance. The development of ischemic stroke (IS) is obligately accompanied
by activation of the stress-releasing system. Predominant activation
of hypothalamic-pituitary-adrenal axis is associated with a worse IS acute period
prognosis. At the same time, the question of the stress-releasing system role
in the brain neurons death regulation in IS remains unexplored.



Purpose to study the effect of peripheral blood cortisol concentration on the
regulation of apoptosis of cerebral cortex neurons in the acute period of ischemic
stroke.
Materials and methods. A prospective clinical and pathomorphological
study was carried out. The study included 9 left middle cerebral artery who
were admitted to the hospital and died in the acute period of IS in the absence
of infectious complications, allergic reactions, oncological diseases, and who
did not undergo thrombolysis. Examined the cerebral cortex. On sections,
an indirect immunoperoxidase immunohistochemical method revealed neuron
specific enolase (NSE), protein p53 (p53), caspase 3, caspase 8, Fas-receptor
(CD95), Fas-ligand (CD178), Fas-apoptosis inhibitory molecule 2 (FAIM2).
A total of 567 visual fields were processed for the group of patients after IS and
63 visual fields for the control group (3 people). Before the onset of death
in the blood, the concentrations of sFas, sFasL, cortisol, adrenocorticotropic
hormone, epinephrine, noradrenaline were measured by enzyme immunoassay
(the control group consisted of 28 people).
Results. An increase in the proportion of neurons expressing proteins
responsible for apoptosis was detected in the cerebral cortex compared to the
control group; decrease in the proportion of p53, casp8, casp3-positive cells
with distance from the ischemic core.
The proportion of neurons expressing membrane forms of Fas receptors
in the 1st zone of the study was the largest, and in the 2nd and 3rd zones
it significantly decreased. Expression of membrane Fas ligands was detected
on 63.6 (58.3;70)% of NSE positive cells in the 1st zone, which significantly
(p < 0.01) differed from control samples (75.5 (66.7;81.5 )%) to a lesser
extent, while zones 2 and 3 were characterized by a significant increase in the
proportionof neuronal cells expressing FasL, respectively,to 78.1(71.4;85.7)%
(p < 0.05) and 89.1 (81 .4;93)% (p < 0.01). In the 3rd zone, a decrease in the
proportion of Fas- and casp8-positive neurons was revealed with an increase
in the proportion of FasL-positive non-neuronal cells (r =-0.160, p < 0.05 and
=-0.211, p < 0.01, respectively). The proportion of FAIM2 positive neurons
in the 2nd zone was 73 (67.9;78.9)% and did not differ significantly from
the indicators of samples in the control group (72.4 (66.1;76.8)%). In the
remaining study areas, the differences from the control were significant (p
< 0.01), and the values of the indicators were lower. Significant correlations
were revealed between the proportion of caspase 3-positive neurons and the
concentration of cortisol in peripheral blood in zones 2 (r = 0.263, p < 0.01)
and 3 (r = 0.383, p < 0.01). In zone 2, significant negative correlations were
noted with the concentrations of sFas (r = -0.177, p < 0.05) and sFasL (r =
-0.164, p < 0.05), in zone 3 — significant positive correlations with the ratio
of concentrations of sFasL. and sFas (r = 0.240, p < 0.01). The proportion
of Fas-positive neurons in the cerebral cortex significantly correlated with
the concentration of the soluble form of this molecule (for the 1st zone - r =
0.222, for the 2nd zone - r = 0.438, for the 3rd zone - r = 0.289, p < 0.01) and
the ratio of concentrations of sFasL. and sFas (for zones 1 and 2, respectively:
r=0.231,r=0.266 and r = 0.281, p < 0.01) in peripheral blood.
Conclusions: The cortisol concentration in peripheral blood has a significant
effect on the cerebral cortex neurons apoptosis regulation in the acute IS period.
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AxTyanbHOCTb. [loHMMaHMe 6110I0TMUeCKMX MeXaHM3MOB ITPOLIeCCOB CTapeH s
HEOOXOIMMO ISl TIpeAYIPEXAEHNS M 3aMeJIeHMsI Pa3sBUTHSI BO3PACT-aCCOLMN-
poBaHHbIX 3a60seBaHMit. OHOM U3 BeAYIIMX MPUUNH CTapeHMs] OpraHu3Ma Cun-
TAeTCsl HAKOTUIEHME B Pa3/IMYHBIX TKAHSIX TaK HAa3bIBA€MbIX CEHECIIEHTHBIX, MU
crapemoimx, kiaetok (CK). KnerouHoe crapeHue siBjisieTcss HeOOXOOMMbBIM IJIs1
OOHOBJIEHMSI TKAHEN U UX pereHeparnym, HO n36bITouHoe HakorieHne CK mpuBo-
IUAT K aKTUBALMM XPOHUYECKOTO acelTUUYeCKOTro BocnaseHusl, IuChyHKIMU TKa-
Heli ¥ pa3BUTHIO BO3PACT-aCCOLMMPOBAHHbBIX 3a00s1eBaHMi. B HacTosIiee BpeMst
aKTMBHO pa3pabaTbhIBalOTCS MOAXONAbI K ceyiekTuBHOM anuMuHanmuy CK, KoHTpo-
JIIO X aKTUBHOCTU ¥ PEBEPCUM CEHECIIEHTHOTO COCTOSTHYS.

Inst ouenku Briaga CK B pa3BuTHe crapeHus 1 TaToreHes3 pas3/iMuHbIX 3a0051eBa-
HII HeOOXOIMMBI peJieBaHTHbIE U HaJleKHble OMOMapKephbl TaKuX KIeTOK. B ka-
yecTBe GMOMapKepa YacToO UCIOIb3YeTCs IKCIIPECCHs MHTMOUTOPOB KJIETOYHOTO
uykia (Hanpumep, pl6/INK4a), mockonbky ocTaHOBKa mposindepain siBsieT-
Cs OOHMM U3 OCHOBHBIX aTpuOyTuBHbIX NpusHakoB CK. OmHako olieHKa 3TOro
MapKepa 3aTpyIgHeHa B KJIMHMYECKOV MpakTuke. OObIYHO B KaUeCTBe MapKepPOB
BO3PaCT-aCCOLMMPOBAHHBIX 3a00JiIeBaHMIA OMPENEISIIOT YKeCTKOCTb COCYAMCTON
CTEHKM, HEKOTOpbIe reMOAVHAMMUYECKME Y OMOXMMMUUYECKME TTapaMeTphl, a TaK-
’Ke coflepskaHue OTHebHbIX IIMTOKMHOB U (haKTOpOB pocTa B KpoBu. B maHHOM
paboTe MbI MTOCTAaBWIN 1IeJIb U3YUYUTh HaAJIMUMe B3aMMOCBSI3UM MEXKIY yCTaHOB-
JIEHHBIMM KJIMHUYECKMMM CUCTEMHBIMM OMOMapKepaMy CTapeHMs] U Pa3sBUTHUS
BO3PACT-aCCOIMMPOBAHHbIX 3aboseBanmii M 6uomapkepamu CK Ha TkaHeBOM
" KJIETOYHOM YPOBHSIX.

Ilesb MccemoBaHus. YCTaHOBUTD HaJIMUMeE B3aMIMOCBSI3€lM MEKAY Pas/IMUHbIMU
6nomapkepamu Hakorienusi CK Ha KjeTOUHOM, TKAHEBOM M CUCTEMHOM YpPOB-
HSIX.

Marepuanbl M MeTOABI uccaenoBaHus. B mccienoBanme BKiOUeHbI 38 ma-
IIMEHTOB B Bo3pacTe OoT 65 mo 85 jer. Y Bcex MalyeHTOB MPOBOAM/IN OILEHKY
TPaaUIMOHHBIX (AaKTOPOB pPUCKA CEPIAEYHO-COCYOUCTBIX 3a00JIeBaHUM, KECT-
KOCTM apTepuajbHOM CTEHKM, a TaKKe MoJydyaym O6momarepuasbl (mepude-
puyeckasi KpOBb, KOXKa, IMOJKOKHAS KMPOBasi KJIeTuaTKka), M3 KOTOPbIX 3aTeM
BbIJIEJISITIN pa3iMuHbIe TUIIBI KJIETOK (MOHOHYKJeapHble kiaeTku Kposu (MHK),
dbubpobnactel (OB) u mesenxumubie crpomanbHbie kiaeTku (MCK), a Takske
ITPOBOAVIIM TUCTOJIOTMYECKMIA aHAIM3 OMOTITATOB C 1IeJIbI0 OIEHKM Pa3INYHBIX
mapkepos CK.

PesynbraTel. B mosyueHHbIX 06pasijax OmomaTepuasia OIpenesieHbl Pasjnd-
Hble TIOKa3aTesIM HaKOIJIEHMSI CEHECIIEHTHbBIX KJIETOK, IMPOBEJIeH aHaIn3 CBsSI3en
MEXY YKeCTKOCTbIO COCYAMCTOM CTEHKM, TPAAMIMOHHbIMM (pakTOpaMy pucka



CC3, buomapkepaMy BOCHaJIeHMsT ¥ HAKOTIJIEHUSI CEHECIIEHTHbIX KJIeTOK B TKa-
HSIX M KJIETOUYHBIX MOMyJsiysix. C MOMOIIbIO KOPPESIIIMOHHOTO aHajm3a IMOf-
TBEp)KIeHa CuUJIbHAsl 3HauuMmasi CBsI3b KitoueBoro 6momapkepa CK — ypoBHS
srcrpeccun pl6é B Tkauax — ¢ Bospactom (r = 0,6, p < 0,001), yTo cooTBETCTBY-
eT JIMTepaTypHbIM ndaHHbIM [2]. Ha opraHnsMeHHOM ypOBHe BbIsIB/IEHA €O CBSI3b
CO CKOPOCTBIO MY/ IbCOBOI BOJIHBI (r = 0,394, p = 0,015), B cucTeMHOM KPOBOTO-
ke — c ypoBHeM VCAM-1 (r = 0,312, p = 0,006) 1 c ypoBuem MPHK p16 8 MHK
(r =0,380, p = 0,046). CraTcTMYECKM 3HAUMMbIE KOPPEJISI ObLIIV BbISIBIEHbI
¢ ntokasatessimu npondepaunyn @b 1 MCK B KynbType 1 mpuobpeTeHeM KiIeT-
KaMM CeKpeTOpHOro (¢heHOTHIIa, acCCOIMUPOBAHHOTO co crapeHueM (SASP): Tak,
ypoBeHb pl6 3HaUMMO KoppespoBaJ ¢ ypoBHeM IL-6 (cuibHas cBsi3b) 1 MCP-1
(cmabast CBSI3b) B CEKpeTOMe KJIETOK. Pe3ysbTaTbl MHOTOGaKTOPHOTO JIMHEHO-
IO perpecCMOHHOrO aHa13a MOATBEPAU/IN, UTO He3aBMCHMMO OT BO3pacTa C IKC-
npeccueit pl6 cBsi3aHbI TTOKa3aTes M mposidepalny BbiAeIeHHbIX KJIeTOK u [L-6
B coctaBe SASP. C rnmomMoiipio KOMITbIOTEPHOI'O MOJEIMPOBAHMUS TIOCJIE HOPMU-
pOBaHMSI IPU3HAKOB ompenesieHa hopMysia, KOTOpasi TTO3BOJISIET MPEeICKa3bIBaTh
ypOBeHb 3KcIipeccun pl6 B TKaHSX, ONMMUPAsICh TOJILKO HAa HEMHBA3MBHO OIlpere-
JIsieMble TIOKa3aTeJIn.

BoiBoasbl. Takum 06pasoM, IMpoAeMOHCTPUPOBAHA aCCOLMALIMS MEXIY KIMHMYe-
CKVIMM TIOKa3aTeJsIsIMy, OTPaskaloIMMy COCYIMUCTOe CTapeHue, 1 OuoMapKepamm
HakoruieHust CK B TKaHSIX U KJIeTKaxX, BbIJ€JIEHHbIX U3 3TUX TKaHEN B KYJIbTYPY.
Takske yCTaHOBJIEHbI BO3MOKHOCTYM MaJIOMHBA3MBHOTO OIIpee/IeHNs] moKa3are-
JieVi HAaKOILIeHMsI CeHeCI€HTHBIX KJIeTOK Y MAIMeHTOB cTapiie 65 jer, 4ro oT-
KPBIBA€T HOBbIE BO3MOKHOCTH JIJIST KOHTPOJIST 3 OEKTUBHOCTY CEHOUTIYUECKON
Teparnuu.

WccnegoBaHye BBIMOJHEHO B paMKax rocymapcrBeHHoro samanuss MHOL MI'V
M. M.B. JlomoHocoBa.

KiroueBble cj10Ba: 61iOMapKepbl; CEHECIIEHTHOCTD; CTapeHye, BO3pacT-acCoLM-
mpoBaHHbIe 3a6oneBanus; CC3.
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Relevance. Understanding the biological mechanisms of aging is necessary
to prevent and slow down the development of age-associated diseases. One
of the leading causes of aging considered to be the accumulation of so-called
senescent, or aging, cells (SC). Cellular aging is necessary for tissue renewal and
regeneration, but excessive accumulation of SC leads to the activation of chronic
aseptic inflammation, tissue dysfunction and development of age-associated
diseases. Currently, approaches to selective elimination of SCs, as well as control
of their activity and reversion of the senescent state are being actively developed.
The assessment of stem cell involvement in aging and disease development
requires the use of dependable and relevant biomarkers. A commonly used
biomarker to indicate a cessation in cell growth is the expression of cell cycle
inhibitors (for example, p16/INK4a) since the arrest of proliferation is one of the
main attributable features of SC. However, evaluation of this marker is difficult
inclinical practice. Typically, the stiffness of the vascular wall, some hemodynamic
and biochemical parameters, as well as the content of certain cytokines and
growth factors in the blood are determined as markers of age-associated diseases.
In this work, we aimed to study the relationship between established clinical
systemic biomarkers of aging and development of age-associated diseases and
biomarkers of KS at the tissue and cellular levels.

The aim of the study is to establish the associations between various biomarkers
of SC accumulation at the cellular, tissue and system levels.

Materials and methods. Study included 38 patients aged 65 to 85 years. In all
patients, traditional risk factors for cardiovascular diseases, arterial wall stiffness
were assessed, and samples were obtained (peripheral blood, skin, subcutaneous
fat), from which various types of cells were then isolated (mononuclear blood
cells (MBCQ), fibroblasts (FB) and mesenchymal stromal cells (MSCs), and also
histological analysis of biopsy specimens to evaluate various MC markers was
performed.

Results. In the obtained samples, various indicators of the accumulation
of senescent cells were determined, and the relationships between the rigidity
of the vascular wall, traditional risk factors for CVD, biomarkers of inflammation
and the accumulation of senescent cells in tissues and cell populations were
analyzed. Using correlation analysis, a strong significant association was
confirmed between the key biomarker of KS — the level of pl6 expression
in tissues — and age (r = 0.6, p < 0.001), which corresponds to literature
data [2]. At the organismal level, its relationship with the pulse wave velocity
(r=0.394, p = 0.015), in the systemic circulation — with the level of VCAM-1
(r = 0.312, p = 0.006) and with the level of pl6 mRNA in the MNC
(r=0.380, p = 0.046). Statistically significant correlations were identified with
the proliferation rates of PB and M SCs in culture and the acquisition of the aging-
associated secretory phenotype (SASP) by cells: thus, level of p16 significantly
correlated with the level of IL-6 (strong relationship) and MCP-1 (weak
relationship) in cell secretome. The results of multivariate linear regression
analysis confirmed that, regardless of age, pl6 expression is associated with
the proliferation of isolated cells and IL-6 in SASP. Using computer modeling,
after normalizing the characteristics, a formula was determined that allows one
to predict the level of p16 expression in tissues, relying only on non-invasively
determined indicators.



Conclusion. Thus, the association between clinical parameters reflecting vascular
aging and biomarkers of SC accumulation in tissues and in cells isolated from
these tissues into culture has been demonstrated. The possibilities of minimally
invasive determination of indicators of accumulation of senescent cells in patients
over 65 years of age have also been determined, which opens up new opportunities
for monitoring the effectiveness of senolytic therapy.

The study was carried out within the framework of the state assignment of the
Moscow State University named after M.V. Lomonosov.
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AKTyanbHOCTB. /3BeCTHO, UTO MOJMMOP(U3MbI T€HOB, OTHOCSIILIMXCS K TPaHC-
MOPTY ¥ MeTaboam3My JieKapcTBeHHbIX cpeacTs (JIC), MmoryT BausTh Ha Ux (ap-
MakoKkuHeTnueckuini npoduib. I[Tomumopdusmbr rena ABCB1 Obumi cBSI3aHbI
¢ usmeHeHussMu B pacmnpenenennu JIC u pasBuTueM HeXKeIaTeJbHbIX PeakIni
pasmmnunbix cyoctpatoB JIC. Pesynbrarhl McciemoBaHUM, Kacalolyecs: BIS-
HusI reHeTndeckux Bapuauyii ABCB1 Ha ekapcTBeHHBIN OTBET puBapoKcabaHa,
MIPOTUBOPEUMBBI, YTO U CTAJIO IIPEIMETOM Halllero UCCaeI0BaHus.

Henb. syuntsb BausHme noaumopdusma rena ABCBI1 (rs1045642 1 rs4148738)
Ha (papMaKOKMHETMKY puBapoKcabaHa y mauyeHToB 80 jieT U crapiile ¢ HeKJa-
naHHou ¢ubpunsuyen npeacepaui (DIT).

Marepuanbi u Mmetogbl. Hamu o6cienoano 128 maumenTtos crapiie 80 et (Me-
nuaHa Bospacra 87,5 roma [83-90 siet]) ¢ HeknmananHoi @I1. Kaxknomy naryeHTy
OB MPOBEIEeHbI TeHOTUMpoBaHmue noaumopdusmos rs1045642 u rs4148738
rena ABCBI1, omnpenenenne MMHMMAJIbHOM PaBHOBECHOV KOHIIEHTPALMM DPU-
BapokcabaHa (Cmin,ss), mporpombuHoBoro BpemeHu (IIB) B miasme KpoBu
M aHAJIM3 MEOUIMHCKOM JOKYMEHTAIMM Ha Ha/JIMYMe MUHMMAJIbHbBIX KIMHUYE-
CKM 3HaUMMbIX KpoBoTeuenni (clinically relevant nonmajor (CRNM) bleeding).
IlomoTHUTETbHO MPOBOAM/IACH OIIEHKA Pe3y/bTaTOB C YYETOM Ayaria3oHa Tepa-
MeBTUYECKOTrO OKHA JJjis1 puBapokcabana Cmin,ss (6-87 Hr/mi1), a Takske ObLia
MIPOM3BeeHa CTaHAAPTU3AIMs MUHMMAJIbHOV PaBHOBECHONM KOHILIEHTpALUM PU-
BapoKcabaHa Ha cyTouHyto 03y (daily drug dose) (Cmin,ss /D).

PesynbraTrbl. Y Hocutenenn CC B cpaBHEHMM C TMAlMEHTaMM — HOCUTEJISIMU
CT u TT no rs1045642 v rs4148738 rena ABCB1 He Hab/100a/10Ch 3HAUMMBbIX
pasymunii B 3HaueHussx Cmin,ss puBapokcabana, Cmin,ss/D puBapokcabaHa
M KOJIMYECTBA MALMEHTOB, Y KOTOopbix Cmin,ss mpeBblliaja AuanasoH 87 HI/MI
(p > 0,05). Yposens 1B y Hocuresneit CC B cpaBHeHUM C MalieHTaMy — HOCHU-
tesissmu CT renotumna rs1045642 (ABCB1) 3HaurMo He pasjinyajcs, TOraa Kak
y Hocutesneii TT ypoBenb [1B 6b1a1 Bhilie B cpaBHeHMu ¢ Hocutessimu CC re-
Hotuna rs1045642 (ABCB1): Me 14,2 [13,0-16,1] cek mpotuB Me 13,3 [12,4-
14,5] cex (p = 0,049). Yposensb I1B y Hocuresneir CC B cpaBHEHUM C HOCUTEJISI-
vy CT u TT no rs4148738 rena ABCB1 sHaunmo He pasnuuancst. Y HOCUTeNIeN
TT CRNM bleeding BcTpeuanuch 3HaYMMO Yallle IO CPaBHEHMIO C HOCUTEJISIMU
CC no rs1045642 rena ABCBI1 (29,3% npotus 4,5%, p = 0,021). YV Hocuresneii
TT CRNM bleeding BcTpeuanuch 3HaYMMO Yaille TI0 CPaBHEHMIO C HOCUTEJISIMU



CC (39,3% mnpotus 8,1%, p = 0,008) u CT myrtuponasiiiero no rs4148738 rena
ABCBI1 (39,3% npotus 14,3%, p = 0,002).

BoiBogbl. [TonmyuyeHHble HaMM JaHHbIE He TOKa3aau BIMSHUS MOJMMOpU3Ma
rena ABCB1 (rs1045642 u rs4148738) na (apMakOKMHETUKY puBapokcaba-
Ha y naumueHToB 80 sieT u crapiie ¢ HeknanaHHou @Il B pyTMHHOM KIMHUYE-
ckon mpakTuke. OnHako y Hocutesein TT sHaummo uyarie BcTpedasmice CRNM
bleeding B cpaBuenuu ¢ CC mno rs1045642 rena ABCB1 u B cpaBuennu ¢ CT
u CC o rs4148738 rena ABCBI1, uto Tpebyet 60Jj1€€ rI1yOOKOro M3yueHusT BKJIa-
Ila TeHeTUKM B (hapMaKOJIOTMYeCKUii OTBET puBapoKcabaHa.

KiioueBble cjioBa: GMOpMIIISLINS TIPeACepANiA; TIOKMUIIbIE TTalIeHTbl; (apMaKo-
redetuka; ABCB1 (rs1045642); ABCB1 (rs4148738); puBapokcabaH.

Ons mutupoBanusi: CeiueB [.A., MupsaeB K.B., Illactuna B.P., I'opbaren-
koBa C.B., Uepnsena M.C., Kougpaxun A.Il. ®apmakoreHeT4ecKye acleKTbl
MpMMeHeHMs] puBapokcabaHa y manueHToB crapire 80 jsieT ¢ GubOpuIsIen
npencepauii. [Ipobnemot 2eponayku. 2023; 4: 265-267.
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Relevance. It is a widely recognized fact that variations in the genes responsible for
drug transportation and metabolism can impact their pharmacokinetic properties.
ABCBI1 gene polymorphisms, in particular, have been linked to alterations in drug
distribution and the onset of negative side effects. The results of studies regarding
the effect of ABCB1 genetic variations on the drug response to rivaroxaban are
contradictory, which was the subject of our study.

Aim. This study is aimed to evaluate the effect of ABCB1 gene polymorphism
(rs1045642 and rs4148738) on the pharmacokinetics of rivaroxaban in patients
80 years of age and older with non-valvular AF.

Materials and methods. We examined 128 patients over 80 (mean age 87.5 years
[83-90 years]) with non-valvular atrial fibrillation (AF). Every patient underwent
genotyping of the rs1045642 and rs4148738 polymorphisms of the ABCB1 gene,
determination of the minimum equilibrium concentration of rivaroxaban (Cmin,
ss), prothrombintime (PT) in blood plasma and analysis of medical documentation
for the presence of minimal clinically significant bleeding (clinically relevant
nonmajor (CRNM) bleeding). Additionally, the results were assessed taking
into account the range of the therapeutic window for rivaroxaban Cmin,ss



(6-87 ng/ml), and standardization of the minimum equilibrium concentration
of rivaroxaban per daily drug dose (Cmin,ss / D) was carried out.

Results. In SS carriers compared with patients carrying CT and TT for rs1045642
and rs4148738 of the ABCB1 gene, there were no significant differences in the
values of Cmin,ss of rivaroxaban, Cmin,ss/D of rivaroxaban and the number
of patients in whom Cmin,ss exceeded the range of 87 ng/ml (p > 0.05). The
PT level in CC carriers compared to patients carrying the CT genotype rs1045642
(ABCBI1) did not differ significantly, while in TT carriers the PT level was higher
compared to carriers of the CC genotype rs1045642 (ABCB1): Me 14.2 [13.0-
16.1] sec versus Me 13.3 [12.4-14.5] sec (p = 0.049). The level of PT in carriers
of CC compared with carriers of ST and TT for rs4148738 of the ABCB1 gene did
not differ significantly. In TT carriers, CRNM bleeding was significantly more
common compared to CC carriers for rs1045642 of the ABCB1 gene (29.3%
versus 4.5%, p = 0.021). In carriers of TT, CRNM bleeding was significantly
more common compared to carriers of CC (39.3% vs. 8.1%, p = 0.008) and CT of
the ABCB1 gene mutated at rs4148738 (39.3% vs. 14.3%, p = 0.002).
Conclusions. Our data did not show the effect of ABCB1 gene polymorphism
(rs1045642 and rs4148738) on the pharmacokinetics of rivarxaban in patients
80 years and over with non-valvular AF in routine clinical practice. However,
in TT carriers, CRNM bleeding was significantly more common in comparison
with CC at rs1045642 of the ABCBI1 gene and in comparison with CT and CC at
rs4148738 of the ABCB1 gene, which requires a more profound study of genetics
contribution to the pharmacological response of rivaroxaban.

Keywords: atrial fibrillation; older patients; pharmacogenetics; ABCBI1
(rs1045642); ABCBI1 (rs4148738); rivaroxaban.
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AxTyanbHOCTB. CTapeHne UyejOBEUYECKOro OpraHu3Ma MPUBOOUT K TOCTEIeH-
HOMY COKpAIIIeHMIO pe3epBa afalTalMOHHbIX BO3MOXXHOCTEN, (HOPMUPOBAHNIO
COCTOSTHUSI XPYTIKOCTY — TIOBBIILIEHHOM YSI3BUMOCTY K BO3JE€/CTBUIO PAa3IMIHBIX
dakropoB. OgHUM 13 KpUTEPHUEB BbICTYIAeT CapKOMeHMUs] — BO3pacTHOEe aTpo-
(buueckoe ereHepaTMBHOE M3MEHEHME CKEJIETHOM MYCKY/IATypbl, IIOCTENEHHAS
MTOTEPST MBIIIIEYHON MAaCChl ¥ CHVDKEHME CUJIbI MBIIIII, — TIpU3HaBaeMasi OqHUM
"3 MSITYM OCHOBHBIX (JaKTOPOB pMCKa CEPbE3HBIX 3a00JIeBaHNMI U BBICOKOW CMEPT-
HOCTM JIFOZeN cTapiiie 65 Jier.

Ienn. OnpeaennTs 4acTOTY CTaAMM BEPOSITHOM CapKOIIeHUM Kak Mapkepa (pusmu-
OJIOTMYECKOTO CTapeHMs.

Marepuanbl M MeToabl. ['pyInbl ucciemoBaHus — JIMIA CpPeIHEro BO3pac-
ta (45-59 net, n = 482), nmuua nosxkusoro Bospacta (60-74 net, n = 462), nuia
crapueckoro Bospacta (75 et u crapire, n = 291). Bce rpaxkmane, moamnmcas-
e MHGOPMUPOBAHHOE COTJIacKe, 00CIeI0BaHbI IO MPOTOKOYy EBpomeiickoro
KkoHceHcyca no capkoreHuu (EWGSOP2) ¢ onpeneneHneM CKOPOCTU XOIbOBI,
MBIIIIEYHOM CWIbI IO CUJIE 3aXBaTa PYKM C ITOMOIIBIO AMHAMOMETPA U OILeH-
KO COCTaBa Tejia C OlpefeseHneM MHAeKca ckejaeTHOM MmyckynaTypbl (MICM,
Kr/M2) Tpy TIOMOIIM OMO3IeKTpuueckoro wummenaHcHoro aHammsa (BUA)
(InBody, Kopes), 3anonnenme ompocHuka SarQoL. CormacHO KOHCEHCYCY
EWGSOP2, non, TepMMHOM «BepOsSITHAsl CapKOMeHMsI» OHMMAIOT YMeHbIlIeH)e
MBIIIIEYHOV CWJIbI, KOTOPOE B HACTOSIIIIee BpeMs SIBJISIETCS HamboJiee HaIeXKHbIM
IoKasarejieM MblIlieyHou (GyHKuumu. Kpurepum BKIIIOUEHUMSI B MCCIeIOBaHME:
COOTBETCTBME BO3PACTHOMY KPUTEPHUIO, OTCYTCTBME OCTPBIX MHGMEKIMOHHBIX
3a601eBaHMIi, OOOCTPEHMST XPOHUYECKUX HEMH(PEKLMOHHbIX 3a00jeBaHuil, OT-
CYTCTBMUeE IICUXMUeCcKux 3abosmeBannit. CratTucTudeckass 00paboTrka mpoBOAMIACh
¢ ucnosb3oBaHyeM koMmmbiorepHoi nporpaMmmbl STATISTICA 10.0.
Pesynbrarbl. Cpenunii Bospact B rpymme 45-59 et cocrasmt 50,6 * 5,5 roma,
u3 Hux 15,8% myskumu (n = 76) u 84,2% skenmyH (n = 406). CpenHuit BO3pacT
B I'pYIIIIe TOKMUJIBIX cocTaBuil 67,1 = 3,9 roma, reHaepHbIN COCTaB IIPeICTaBJIEH ITpe-
MMyIIeCTBeHHO keHIlMHamMu — 80,3% (n = 371), nonst my>kunH coctaBuia 19,7%
(n = 91). B rpymme crapiiie 75 jieT cpemHuii BO3pacT ompenesieH Ha ypoBHe 79,2
4,3 rona, skeHIyH 3 Hux — 79% (n = 270), my>xunH — 21% (n = 61). Ilo cune 3a-
XBaTa PyKy MEeHbIIIe TOPOrOBOTO 3HaUeHMsI ObLIa BbISIBJIEHA YACTOTA BEPOSITHOM cap-
KomeHnn y 6,6% obciemyembix (n = 32) cpeqHero Bo3pacta, y 17,1% obcienyeMbIx
(n = 79) s, nokmtoro Bospacra (y?, p = 0,001). Camast 60sbIIasi yacToTa Bepo-
SITHOM CapKOIIEHUM OIpeie/ieHa B TPYIIIe JIAIL CTapueckoro Bospacta — y 41,2%
obaniemyembix (n = 120), (%%, p = 0,001). Takum 06pasoM, 3HaUUTETHHOE YCKOPEHMe
MIOTePY MbIIIIEYHOJ MacChl OTMeYaeTcst mocsie 60-71eTHero Bo3pacTa u SIBJISIETCS BasK-
HOM XapaKTePUCTUKOM (PU3MOTIOrnYecKoro crapenus (puc. 1).
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Pucynok 1 — Yacrora (%) BeposSTHOI CapKOIIeHMM B TPYIINAX CPAaBHEHUS
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BoIBogbI. BhICTPO MEHSIOLIMIICS BO3PACTHOM COCTaB Hace/IeHus OymeT BjIu-
STh Ha PacCIPOCTPAaHEHHOCTb 3a00jI€BaHMIi, BhI3BAHHBIX CTapEeHMEM, TaKMUX KaK
CapKOIeHMsI. YCUIuS MO YBeJMUEHNUIO KaueCTBa U MPONOJIKUTEIbHOCTHU SKU3HU
IOJKHBI MMETh BBICIINIA IPUOPUTET. BHeapeHne mpoguaakTUueCKIMX MepOIpu-
SITUI 11e71eCO00pa3HO Ha CTAaAMM BEPOSITHOM CApKOIIEHUM C I€JIbI0 COXPAaHEHMUS
CITOCOOHOCTH K COLMATIbHOMY (DYHKIIMOHMPOBAHMIO 1 CAaMOOOC/TYKMBAHUIO Cpe-
IV JIUIT TIOSKMJTOTO M CTAapuecKoro Bo3pacra.

KitioueBble €/10Ba: CapKOIEHMs; MTOXKWJION BO3PACT; CTapyeCcKuii BO3pacT; CTa-
peHue.
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Relevance. Aging of the human body is accompanied by gradual reduction
in the reserve of adaptive capacity and fragility, which represents an increased



vulnerability to the impact of various factors. Sarcopenia refers to the fragility
criteria associated with age-related degenerative changes in skeletal muscles,
including gradual loss of muscle mass and decreased strength. It is considered
one of the top five risk factors for severe illnesses and high mortality rates
in people over 65.

Aim. the purpose of this study was to determine the incidence of probable
sarcopenia as a marker of physiological aging.

Materials and Methods. Study groups were divided into youngest-old individuals
(45-59 years, n = 482), middle-old individuals (60-74 years, n = 462), oldest-
old individuals (75 years and older, n = 291). All citizens who signed informed
consent were examined according to the protocol of the European consensus
on sarcopenia (EWGSOP2) with determination of walking speed, muscle strength
by handgrip strength using a dynamometer and body composition assessment
with determination of skeletal muscle index (SMI, kg/m2) using bioelectrical
impedance analysis (BIA) (InBody, Korea), filling out the SarQoL questionnaire.
According to the EWGSOP2 consensus, the term "probable sarcopenia" refers
to a decrease in muscle strength, which is currently the most reliable indicator
of muscle function. Inclusion criteria: compliance with the age criterion, absence
of acute infectious diseases, exacerbation of chronic non-infectious diseases,
absence of psychiatric diseases. Statistical processing was performed using the
computer programme STATISTICA 10.0.

Results. The mean age in the 45-59 years group was 50.6 + 5.5 years, with 15.8%
men (n = 76) and 84.2% women (n = 406). The mean age in the elderly group
was 67.1 £ 3.9 years, the gender composition was predominantly represented
by women 80.3% (n = 371), the proportion of men was 19.7% (n = 91). In the
group over 75 years old, the mean age was determined to be 79.2 * 4.3 years,
with 79% (n = 270) women and 21% (n = 61) men. The frequency of probable
sarcopenia in 6.6% of middle-aged subjects (n = 32) and 17.1% of elderly
subjects (n = 79) was found to be less than the threshold value (32 p = 0.001). The
highest frequency of probable sarcopenia was determined in the group of elderly
subjects — in 41,2% of subjects (n = 120), (x% p = 0,001). Thus, a significant
acceleration of muscle mass loss is observed after 60 years of age and is an
important characteristic of physiological aging (Fig.1).

41,2%*

17,1%*

6,6% *
youngest-old middle-old oldest-old
individuals individuals individuals

Figure 1 — Frequency (%) of probable sarcopenia in comparison groups
Note: *- < 0.001 — Pearson's y? test for independent groups



Conclusions. The rapidly shifting age structure of the population will impact the
frequency and occurrence of ageing-related conditions, such as sarcopenia. Our
top priority should be to enhance the length and quality of life. The introduction
of preventive measures is advisable at the stage of probable sarcopenia in order
to preserve the ability to social functioning and self-care among the older and
oldest-old.
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MepynyHCKMI MHCTUTYT [1eTpo3aBoACKOro TOCynapCTBEHHOTO YHUBepCUTeTa, [leTpo3aBonck, Poccus

AxkTtyanbHOCTh. KopoHaBupycHas maHaeMusi MaKCUMMaabHO OOJIe3HEHHO OTpa-
3WJ1aCh Ha TIOKWIbIX TMalleHTaX, B TOM YMCjie Ha TeX, KTO MPOKMBAET B COLU-
aJbHBIX JToMaxX. [1OCTOSIIBIIBI YUpesKIeHnI yXOoHa 3aKpbITOro TUIla OoJiee Iof-
Beps>KeHbI PUCKY 3apaskeHust HOBOM kKopoHaBupycHou nHdexkuyen (HKBU) uz-3a
CKYUYE€HHOCTY ITPOSKMBAHMS M YACThIX KOHTAKTOB C 0OCTYKMBAIOIIVIM ITEPCOHAJIOM.
Y HUX YaCTO BO3HMKAET MOTeps MOAIEpsKKU, UMeeTCs] TTPUHYOUTEbHAsT COIM-
aJIbHas M30JISIMS Ha (hOHE MMPOBEIEeHMS POTUBOIMUAEMIIECKIX MEPOIIPUSITUM,
OTMeYaeTCs CHUYKeHMe KOTHUTUBHOM CTUMYJISIIIMK. Bee 3Tu dhakTOpbl BbI3bIBAIOT
SMOIIMOHA/IbHbIE HAPYIIIEHUS TPEBOXKHO-IEIIPECCUBHOIO CITEKTPA, a TAKKE YCKO-
PSIIOT CHUKEHME KOTHUTUBHBIX (QyHKUMMA. [laiMeHTsl ¢ TpMOO6pEeTeHHbIM C1a00-
ymueMm 6osiee uyBcTBUTENbHBI K HKBU, Tak Kak ee (pakTOpbl pycka UIeHTUUHbI
dakTopaM pucka COCYOMCTON AeMeHLuM (3a00eBaHMs CepaeuyHO-COCYIMCTON
CUCTEMBI, OKMpeHNe, caxapHbii auaber). Kpome Toro, camm mo cebe mcuxmde-
CKMe HapyllIeHNs] MellaloT O0JbHBIM COOIONaTh mMpoduaakTudeckme Mmepbl. M3-
y4eHVe KOTHUTUBHBIX M HEKOTHUTMBHBIX HaApYIIEHUN Y JIAIL ITOCJIe TIepeHeCceH-
Hovt HKBU cBsizaHO ¢ 04eBMIHOI MOTPEOHOCTBIO B JIYYIIIEN IICUXOJIOTHYECKON
afanTanuy K KOTHUTUBHOM OUCGOYHKUMM TIPU COCYIMUCTOM JAeMEHIIMM, TTOBbIIIIe-
Huu KauectBa sku3Hu (KJK) u pyHKIMOHAIBHON HE3aBUCUMOCTH.

ITenb paboThI: M3yUNTh 3aBUCUMOCTb KK OT KOTHUTMBHBIX 1 3MOIMOHATbHBIX
HapyIIeHMi1 y TalMeHTOB ¢ Jerkon cocyaucton aemenimein (JICI) mocse mepe-
HecenHot HKBU.

Marepuanbl M MeToabl. B wucciemoBanuy ydvacTBoBaiM 132 MOCTOSIbIA
(67 my>kuMH, 65 >KeHIIMH; cpemHuit Bospact 73,05 + 3,48 roma) coumagbHOroO
noma «CepepHoe MsmaiuioBo» [lemapraMeHTa Tpyaa M COLMAJIbHOM 3allUAThI
HaceseHuss ropopa Mocksbl, crpagatoimme JICI (Mo gMarHOCTMYECKUM Kpu-
tepusim MKbB-10). Boeigennan 2 rpynmnbl cpaBHeHMSI: Jinlla C JaBHOCTbIO KJIU-
Huueckoro nme6rora HKBU, nmoprBepskmenHon mnososkurenabHbiM IT1P-TecToMm,
6 mecsieB +/- 1 mecsil, ¢ UCXOAOM B BbI3IOPOBJIEHNE, TTIOATBEPSKIEHHBIM OT-
punatesbHbiM ITLP-TecToM (n = 65; 33 MyskKumMHbI, 32 >KEHILMHbI), M HE Iepe-
Hecimme COVID-19 (rpymma rocnutasbHOrO KOHTposisi) (n = 67; 34 Mys>KUMHBI,
33 skeHIMHBI). [Tos10BO3pacTHOM COCTaB CpaBHMBAEMbBIX T'PYII ObLT OLHOPOAEH
(p > 0,05). s uccnemoBanms KK 60/bHBIX MCIIOIB30BAJICS OMPOCHMK Kave-
cTBa Xu3HM 1pu 6ose3um Anblreiimepa — Quality of Life-Alzheimer’s Disease
(QoL-AD), Bxmouarommii msyuenne camooreHkn KXK (QoL-AD-SR (self-
rating)) u npokcu-peutuHra KX (kocBennoi onenku KK numamm, ocyiiect-
Bisroivu yxop, (QoL-AD-PR (proxy rating)). JlaHHBIN OMPOCHUK ITO3BOJISIT



oueHnthb cnepytouime chepbl KXK: dusmuueckoe 3m0poBbe, cuiibl, HaCTpOEHME,
SKWJIUIIHBIE YCIOBMSI, TTaMsITh, OpaK, CeMbIO (OTHOIIIEHUS C OIM3KUMMN), APY3en,
OOIIIYI0 CaMOOI€HKY, CIIOCOOHOCTb BBITIOHSITh PAabOTy IO JOMY, CIIOCOOHOCTh
pa3BiIeKaTbCsl, MaTepuaabHOe ObecIieueHne, sKku3Hb B 1esioM. [Ij1s1 mccaenoBaHmst
aKTyaJIbHOTO SMOLIMOHAJIbHOTO COCTOSTHUSI MCIOJIb30Basiach KopHenbckas 1mikasa
nenpeccun ripu gemeHIn — Cornell Scale for Depression in Dementia (SCDD;
BepOSITHASI lenpeccusi IMarHoCcTupoBaiach npu npesbiiieHnn 10 6amios). s
MCCIIeNOBaHMSI KOTHUTMBHOTO CTaTyca MCIIOJIb30Basach MoHpeasibcKasl IKaja
OLIEHKM KOTHUTUBHbBIX ¢GyHKIMI — Montreal Cognitive Assessment (MoCA),
OIIEHMBAIOIIASI Pa3IMyYHble KOTHUTUBHbIE Chepbl: BHMMaHME M KOHIIEHTPAINIO,
UCIIOJTHUTEJIbHbIEe QYHKIMHU, MTaMSITh, SI3bIK, 3pUTEIbHO-KOHCTPYKTMBHbIE HaBbI-
K1, aDCTpaKTHOE MBIIIIEHME, CYET M OpueHTaryio. KOorHUTUBHYIO AMCHYHKINMIO
dburcupoBasin Ipu pesysbrare MeHee 26 6a/UIOB IO AaHHOM Iikase. CTaTucTu-
yeckast 00paboTKa JaHHBIX MCCAeA0BaHMS OCYIIECTBIISIACH C TIOMOIIIBIO MTaKeTa
Statistica 6.0.

PesynbraTsl U o6cyxaenne. boiio BbisiBiieHo, uto HKBU ycyry6nsiia Korum-
TUBHBIN AeduunT y nmoxkmibix jimi ¢ JICH (mo MoCA 20,80 # 0,59 /21,40 £ 0,78
6asta; p < 0,05) B orcyrerBun genpeccun (mo SCDD 1,52 + 0,50 /1,52 = 0,84
6asa B rpymnie nepebosnesix HKBY/ rpynmne rocnmutaabHOro KOHTPOJISI COOT-
BeTcTBeHHO; p > 0,05). ITosryueHHbIE pe3ysibTaThl YKa3bIBaJIM Ha HEITOCPENCTBEH-
HOe TopaykeHue rojoBHOro mosra supycom rpu HKBU ¢ HapacTannem yske nme-
IOIIMXCSI KOTHUTUBHBIX HAPYIIIEHUI Y JIUIL C COCYAVICTON AEMEHIINEN.
Camoornienka KK (QoL-AD-SR) y ymi ¢ JICH cocrasiasuia 30,32 + 2,89 6.
y nepeboneBix HKBU nmaumenTtoB u 29,76 = 4,08 6. y HeboseBIIMX, a MPOK-
cu-pentur KX (QoL-AD-PR) 30,26 * 2,08 6. n 29,22 £ 3,67 6. B ucciaeny-
e€MbIX TPYMIax COOTBETCTBEHHO, Oe3 CTATUCTUUYECKUX PasINuuii MEXKIY HUMU
(p > 0,05). ITomo6HbIE pe3y/abTaThl OOBSICHIIM TEM, UTO Y IMALMEHTOB, IIPOKM-
BaIOIIMX B IMICUXOHEBPOJIOTMUYECKMX MHTEPHATAX, «IOKOBUIHbIE» KOTHUTUBHbIE
PacCTpOJICTBA M COMAaTOTe€HHAasl acTeHMsl «MaCKMUpOBaIM» IIPOrpeccupymoliee
yxypuenue KXK.

Y mnepeboneBuimx HKBU BbisiBWIM KOppeasiiMio MeXAY MPOKCU-PENTUH-
rom KX u cremenbio BbIpaskeHHOCTM KOTHUTMBHOM muchyHkimu mo MoCA
(R = -0,28), a B rpymmne rocnmMTajgbHOrO KOHTPOJSI — MEXAY MPOKCU-PEUTUH-
rom KX 1 creneHbio BbIpaskeHHOCTH JAernpeccuBHbIX mposiBiaennii (R = -0,33).
[Tpounx 3HaUMMBbIX KOPPEJSILINI B UCCIEAYEMbIX TPYIITIaX MeXAY CaMOOLIEHKOMN
KK (QoL-AD-SR) co cTeneHblo BbIpa’keHHOCTM KOTHUTUBHBIX ¥ SMOLIMOHAIb-
HbIX HapyIlIeHN! He BbISIBWIN.

Hdpyrumu cjioBamu, MMeJIach KOPPEJSIMUS MEKIY MPOrpecCUpPYIOIMMY KOTHU-
tuBHbIMM HapyiteHussvMu 1 KK y noskmibix aui ¢ JIC mocie HKBU. ¥V Hux
MIPOSIBJISTTMCh CMMIITOMBI PasmgpaykUTeIbHOM CJIabOCTY B paMKaX aCTEHNYECKOTO
BapMaHTa MCUXOOPTaHNYECKOTO CUMHIPOMA; UMEJIOCh YyTshKeJeHue JIabuIbHOI
1epeGpacTeHN 13-3a HApaCTaHMsSI KOTHUTMBHBIX PACCTPOMCTB CO CHMKEHMEM
npokcu-oteHK KOK, uTo BbI3bIBAJIO BHYTPUIMYHOCTHYIO Je3aJanTainio («Ka-
IUTYJISLMIO» TIepe[ 3a00/IeBaHNeM, «yXOf, B ceOs») 1 TpeboBaio MHAMBUIYAJIb-
HbIX (DOPM IICUXOTEPATIEBTUUECKON PAabOThI (KOTHUTUBHBIE TPEHUHTH).

Kpome Toro, BBISIBWIM KOPPEJSIIMIO MEKIY BbIPAaKEHHOCTBIO IEeNpeCcCUBHON
cumnroMatuky 1 KK y noskmnbix jni, ¢ JICI, 6e3 KOMOpOUIHOCTU C IIpeJiie-



creytonien HKBU. [laHHasi koropra OOJIbHBIX OT/IMYaIach OCTPbIM T€PeKu-
BaHMEM UYYyBCTBA OAMHOUECTBA ¥ HUKYEMHOCTMU, MECCUMMUCTUUECKON MUPOBO3-
3peHYeCKOM YCTAaHOBKOM, YSI3BUMMOCTbIO, 03a00YEHHOCTBIO HeOJIaronpusiTHbIMU
OIleHKaMM OKPY’KaIoIMX (TMalyeHTbl OOSIUCh JKAJIOCTU U ObITh 00Y30ii, UTO
MIPUBOAMJIO K HEYCTOMUMBOCTY HACTPOEHMSI B MEKJIMYHOCTHBIX KOHTAKTAaX), YTO
TOBOPWJIO O UX MEKJIMYHOCTHOM Ae3afanTaiyy, Tpebyolleil TPyInoBbIX GopM
MICUXOTEPANIEBTUUECKOM KOPPEKLUYM HETaTUBHBIX 3MOIMOHAIbHBIX IepesKuBa-
HUIA.

BoIiBogbl. YV TOXWIBIX MallMEHTOB — TIOCTOSUIbIIEB TICMXOHEBPOJIOTMUECKMUX
muHTepHaroB, crpagamomyx JICI u nepenecmnx HKBU, ormeuaeTrcst 3Haunmoe
yTSDKeJIeHNe JIIb KOTHUTUBHOTO Aeduinta, 6e3 HernpecCMBHBIX ITPOSIBJIEHMUIA.
HKBU yxyniiaer npokcu-oneHky ux KXK 3a cuer yTsi>keneHMs: KOTHUTUMBHOTO
nebunmta. Y «6eCKOBUIHBIX» O0JIbHBIX Mpokcu-perTuHr KOK mmeer koppessi-
I[MIO CO CTENeHbI0 BhIPAYKEHHOCTY SMOLMOHAJIBHBIX HapyIlleHn!. BoisBieHHbIe
3aKOHOMEPHOCTM MOTYT CIIOCOOCTBOBaTh ONTUMM3aLMM TMepCOHUGULIMPOBaH-
HBbIX MOJeJiell MeIUKO-TICUXOJIOTMYECKON PeabuInTalMM TTOKUIIbIX MalieHTOB
¢ JICHl, mposkuBaromux B MCUXOHEBPOJOTUYECKUX MHTepHaraxX. s yimyurie-
HUS TICUXOJIOTMYECKOM aNanTaiyuy K KOTHUTMBHOMY He@UIUTY U MOBbBIIIEHNUS
KoK B manHoI1 KoropTe 60sibHBIX cpeny nepeHecinx HKBU mierecoo6pa3tbl MH-
IUBUAYyaTbHble KOTHUTUBHBbIE TpeHUHTH, cpeayu He 6oneBummx HKBU — rpyn-
MoBasi TICMXOTepareBTNYecKass KOPPEeKIys HeraTMBHBIX 3MOILMOHAIbHBIX Tepe-
SKUBaHUM.

KinwoueBble cj10Ba: COCyAuCTast AeMeHIIMsI; HOBasi KOPOHABUPYCHAsl MHQEKIINS;
KaueCTBO >XMU3HU; JeNpeccusi; KOTHUTUBHbIE HapyIIeHMs; KOppeJsSILu.

Ons uutupoBanus: Xsauksaiaed W.B., [ImutpskoBa A.A. Koppensuun kaue-
CTBA >XKU3HU C KOTHUTUBHBIMU U SMOIIMOHAIbHBIMY HapPYILIEHUSIMU Y JIUIL C JIEeT-
KOV COCYIMCTOM IeMEeHIIMEN B 3aBUCUMOCTH OT KOMOPOUIHOCTY C IIepeHe CEHHOM
HOBOM KOpoHaBupycHOM WHekimen. [Ipobnemot zeponayku. 2023; 4: 272-
276.

Khyanikyainen I.V.*, Dmitryakova A.A.

Medical Institute of Petrozavodsk State University, Petrozavodsk, Russia

Relevance. The coronavirus pandemic has had the most painful impact on older
patients, including those living in social homes. Residents of closed-type care
facilities are more at risk of contracting novel coronavirus infection (COVID-19)
due to overcrowding and frequent contact with staff. They often experience
a loss of support, there is forced social isolation amid anti-epidemic measures,
and there is a decrease in cognitive stimulation. All these factors cause emotional
disorders of the anxiety-depressive spectrum, and accelerate the decline



of cognitive functions. Patients with acquired dementia are more sensitive
to COVID-19, since its risk factors are identical to the risk factors for vascular
dementia (cardiovascular diseases, obesity, diabetes mellitus); and, in addition,
mental disorders themselves prevent patients from complying with preventive
measures. The study of cognitive and non-cognitive impairments in people after
COVID-19 is associated with the obvious need for their better psychological
adaptation to cognitive dysfunction in vascular dementia, improving quality
of life (QOL) and functional independence.

Aim: to study the dependence of quality of life on cognitive and emotional
disorders in patients with mild vascular dementia following COVID-19.
Materials and methods. We studied 132 residents (67 men, 65 women; mean
age 73.05+3.48 years) from the “Severnoye Izmailovo” nursing home, the
Department of Labor and Social Protection of the Population of Moscow, with
mild vascular dementia (according to ICD-10 diagnostic criteria). We identified
two comparison groups: subjects with a duration of clinical onset of COVID-19
confirmed by a positive PCR test, 6 months +/- 1 month, with an outcome
of recovery confirmed by a negative PCR test (n = 65; 33 men, 32 women), and
non-survivors of COVID-19 (hospital control group) (n = 67; 34 men, 33 women).
The gender and age composition of the compared groups was homogeneous
(p > 0.05). To study the quality of life of patients, we used the Quality of Life-
Alzheimer's Disease (QoL-AD) questionnaire, which includes the study of self-
assessment of quality of life (QoL-AD-SR (self-rating)) and proxy rating
of quality of life (indirect assessment QoL by caregivers (QoL-AD-PR (proxy
rating)) This questionnaire assessed the following areas of QoL: physical health,
strength, mood, living conditions, memory, family, marriage (relationships with
loved ones), friends, general self-esteem , ability to do housework, ability to have
fun, money, life in general. To evaluate the current emotional state, the Cornell
Scale for Depression in Dementia (SCDD; probable depression was diagnosed
when a score exceeded 10) was used. In addition, to estimate te cognitive status
of patients, we used the Montreal Cognitive Assessment (MoCA), which assesses
various cognitive areas: attention and concentration, executive functions, memory,
language, visual constructive skills, abstract thinking, counting and orientation.
Cognitive dysfunction was recorded when the result was less than 26 points
on this scale. Statistical processing of the study data was carried out using the
Statistica 6.0 package.

Results and discussion. It was found that COVID-19 aggravated cognitive
deficits in older people with LSD (MoCA 20.80 + 0.59 / 21.40 £ 0.78 points;
p<0.05) in the absence of depression (SCDD 1.52 = 0 .50 / 1.52 * 0.84 points
in the group of survivors of COVID-19 / hospital control group, respectively;
p > 0.05). The results obtained indicated direct damage to the brain contributed
by COVID-19 have led to increased existing cognitive impairment in persons
with vascular dementia. Self-assessment of quality of life (QoL-AD-SR)
in persons with mild vascular dementia was 30.32 * 2.89 points. In patients who
recovered from COVID-19 and 29.76 = 4.08 b. in those who were not ill, and
the proxy rating of quality of life (QoL-AD-PR) was 30.26 * 2.08 points and
29.22 £ 3.67 b. in the study groups, respectively, without statistical differences
between them (p > 0.05). Such results were explained by the fact that in patients



living in psychoneurological boarding schools, “pre-Covid” cognitive disorders
and somatogenic asthenia “mask” the progressive deterioration of QoL.

In survivors of COVID-19, a correlation was found between the proxy
rating of QoL and the severity of cognitive dysfunction according to MoCA
(R=—0.28); and in the hospital control group — between the proxy rating of QoL
and the severity of depressive symptoms (R = — 0.33). No other significant
correlations were found in the study groups between self-assessment of quality
of life (QoL-AD-SR) and the severity of cognitive and emotional disorders.

In other words, there was a correlation between progressive cognitive impairment
and QoL in older individuals with LSD following COVID-19. They showed
symptoms of irritable weakness as part of the asthenic variant of the psychoorganic
syndrome; There was a worsening of labile cerebrastia due to an increase
in cognitive disorders with a decrease in the proxy assessment of QoL, which
caused intrapersonal disadaptation (“capitulation” to the disease, “withdrawal”)
and required individual forms of psychotherapeutic work (cognitive training).

In addition, a correlation was found between the severity of depressive symptoms
and quality of life in older individuals with mild vascular dementia without
comorbidity with previous COVID-19. This cohort of patients was distinguished
by an acute experience of feelings of loneliness and worthlessness, a pessimistic
worldview, vulnerability, concern about unfavorable assessments of others
(patients were afraid of pity and being a burden, which led to instability of mood
in interpersonal contacts), which indicated their interpersonal maladaptation,
requiring group forms of psychotherapeutic correction of negative emotional
experiences.

Conclusions. In older patients — residents of psychoneurological boarding
schools, suffering from mild vascular dementia and having undergone COVID-19,
there is a significant worsening of only cognitive deficit, without depressive
manifestations. COVID-19 worsens the proxy assessment of their QOL due
to worsening cognitive deficits. In “covid-free” patients, the proxy rating of QoL
has a correlation with the severity of emotional disturbances. The identified
patterns can contribute to the optimization of personalized models of medical
and psychological rehabilitation of older patients with mild vascular dementia
living in psychoneurological boarding schools. To improve psychological
adaptation to cognitive deficit and improve quality of life in this cohort of patients,
individual cognitive training is advisable among those who have suffered from
mild vascular dementia, and group psychotherapeutic correction of negative
emotional experiences among those who have not suffered from COVID-19.

Keywords: vascular dementia; new coronavirus infection; the quality of life;
depression; cognitive impairment.

For citation: Khyanikyainen I.V., Dmitryakova A.A. The Impact of Coronavirus
Infection on the Relationship between Quality of Life and Cognitive and Emotional
Impairments in Individuals with Mild Vascular Dementia. Problems of Geroscience.
2023; 4: 272-276.
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®OI'BHY «HauuoHa/lbHBIM HAYYHO-MCCJIENOBATEIbCKMI  MHCTUTYT OOIIECTBEHHOTO 3I0pPOBbS
um. H.A. Cemaiuko», Mocksa, Poccus

Pesynbratel mpoBegenHoro @I'BHY «HanmoHanbHbIM HayYHO-MCCIEN0BATEb-
CKUII MHCTUTYT 06IIecTBeHHOrO 3M0poBbs uM. H.A. Cemalliko» mucciemoBaHus
CBUJIETEJIbCTBYIOT O TOM, YTO B (DOPMMPOBAHUM CTApUYECKOM MATOJIOTUU OCHO-
BOIIOJIAralollyl0 pOJIb UTPAaeT B3aMMHOE BMsSHME XPOHUUYECKUX OOJIe3HeN IpyT
Ha apyra. [Ipu HakomieHun Tpex u OGosiee Gose3HeN IajbHENIIee MPOrpeccu-
poBaHMe KOMOPOUAHOCTM TpuobpeTaeT Gopmy LienmHOM peakiyu. [Ipy sTom
YPOBE€Hb KOMOPOUIHOCTY MMEET KOHEYHOE 3HaUeHMe, TI0 TOCTUKEHUM KOTOPOTO
OpraHM3M CTAaHOBUTCSI HESKM3HECIIOCOOHBIM (KPUTUUYECKMII YPOBEHb KOMOPOU/I-
Hoctn — KVYK). Bemmunna KYK 3aBucut or nona (mias mykunn KYK cocras-
nset 6, nyst skeHIMH — §8), Bo3pacTta (Hambosbiiee 3HaueHMe KYK y MmyskumH —
B 65 J1eT, y sKeHIIMH — B 85) U TSKeCTU COMyTCTBYIOLIMX 3a60JIeBaHMIA, KOTOpast
orpezessieTcs BAUSHMEM O0ie3HeN Ha OXXUAAEMYIO MTPOAOIKUTETbHOCTD JKU3HM.
[Ipensiaraercs mcnosab30BaTh pacuetHoe 3HaueHe KYK B kauecTBe cpaBHUTEIIb-
HOM XapaKTePUCTUKY 0OI1IeCTBEHHOTO 3I0POBbSI PETVIOHOB.

KnaoueBbie ci1oBa: CTapuyecKas IaToJIOrys, KOMOp6I/I,ZLHOCTb; YPOBE€Hb KOMOD-
6I/IILHOCTI/I; XpOHN4YeCKue 3a6OIIeBaHI/I$I; OXXupgaemMasa MpogO/DKUTEJIbHOCTD JKM3HN.

s nurupoBauus: SxyummH M.A., bakuposa 3.A. Kputuueckuit ypoBeHb KO-

MOPOMIHOCTH U €ro BJIMsSIHME Ha OOIIeCTBEHHOE 300poBbe. [Ipobnemol 2epoHay-
ku. 2023; 4: 277-278.

Yakushin M.A., Bakirova E.A.

Semashko National Research Institute of Public Health, Moscow, Russia

According to the research results from Semashko National Research University,
the development of age-related diseases is greatly influenced by the interaction
of chronic conditions. The presence of three or more diseases can trigger a chain
reaction in comorbidity, ultimately leading to non-viability of the organism due
to high morbidity rate (comorbidity critical rate — CCR). CCR value depends
on gender (6 for men; 8 for women), age (the highest value of CCR in men
at 65 years old, in women at the age of 85) and the severity of concomitant
diseases, which is determined by the influence of diseases. It is proposed to use
the calculated CCR value as a comparative characteristic of the public health
in regions.



Keywords: senile pathology; comorbidity; level of comorbidity; chronic
diseases; life expectancy.
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SAxymma M.A., BopoobeBa A.B.

®OI'BHY «HauuoHa/lbHBIM HAYYHO-MCCJIENOBATEIbCKMI  MHCTUTYT OOIIECTBEHHOTO 3I0pPOBbS
um. H.A. Cemaiuko», Mocksa, Poccus

[Toctrapenne o61iecTBa 1 MOBBIIIIEHNE TTEHCMOHHOTO BO3PACTa OMPeNesIsSIiOT TeH-
IeHIVIO yBeJIMUeHUsT TOJM Bpaueil CTaplMX BO3PACTHBIX TPyIIl. Bbicokas KO-
MOPOMIHOCTD ¥ YPOBEHb KOTHUTMBHBIX PACCTPOMCTB Y MAIMEHTOB MOOYKIAIOT
CIelMaaMCTOB MICKATh pelleHMsl 0 OTPaHNYEeHUIO BIMSIHUS (HaKTOPOB pUCKa re-
pUaTpUYECKOI TIaTOJIOTUM U MOAAepsKaHNio HeobxoayMon KBaymbukaimm. Kom-
TIJIEKCHAsT TEXHOJIOTUSI IMPOJIOHT Al BpaueOHOM AesITeIbHOCTHM, pa3paboTaHHas
OI'BHY «HammoHa/lbHBIN HAyYHO-MCCIEA0BATEIbCKUM MHCTUTYT OOIIECTBEH-
Horo 3mopoBbst uM. H.A. Cemariko», HampaBjeHa Ha ONMTUMU3AIMIO TPYIOBOM
IeSITeTbHOCTY Y CTUMYJISIIIVIO TIPOdeCCHMOHATbHBIX KOMIIETEHIIVI Bpavyel cTap-
X BO3PACTHBIX Trpynil. [IpenoskeHbl opraHmM3aliOHHbIE PellleHus 10 peain-
3aIMM yKa3aHHbBIX 3a/1au.

KinroueBble cj10Ba: cTapeHue; IMPOJIOHT ALV BpaueOHOM eI Te/IbHOCTM.

Ons uutupoBanus: Sxymmd M.A., BopooreBa A.B. TexHosorust mposoHra-
1M BpaueOHO nesTebHOCTH. [Ipobnemot ceponayku. 2023; 4: 279.

Yakushin M.A., Vorobyova A.V.

Semashko National Research Institute of Public Health, Moscow, Russia

The demographic shift towards an aging population and the subsequent rise
in retirement age are driving the upward trend of doctors in older age brackets.
The prevalence of comorbidity and cognitive decline among this demographic
calls for effective strategies to minimize the risk of geriatric conditions as well
as maintain required professional competence.

Semashko National Research Institute of Public Health has introduced
a comprehensive technology that helps prolong the medical practice for older
doctors. Its main goal is to optimize their work and stimulate their professional
competence. Implementation plan is provided.

Keywords: aging, prolongation of medical practice.

For citation: Yakushin M.A., Vorobyova A.V. Aging Doctor: Technology
to prolong professional activity. Problems of Geroscience. 2023; 4: 279.



Axymmma M.A., KapnioBa O.B.

OI'BHY «HauuoHaNbHbIM HAyYHO-MCCJIENOBATENbCKMUI  MHCTUTYT OOIIECTBEHHOTO 3I0POBbS
um. H.A. Cemariko», Mocksa, Poccus

o rpakgaH, CTpagaloIMx JeMeHIVeN, TPeBbIlaeT OOWH MPOLIEHT Hacesie-
HUSI, @ UX yaBoeHMe oxkuaaetcs: Bcero uepe3 20 jet. ITpu aTom sadbdekTMBHOCTD
IMarHOCTUKY HauboJiee paclpOCTpaHeHHOV (OpMbI JeMeHIMuM — OoJe3Hu
Anbirenmvepa — He mnpeBbiiaet 10%. OpHa U3 MIaBHBIX MPUYMH OLIMOOYHON
IMarHOCTUKY — OTCYTCTBME OMHOTUITHBIX IVArHOCTUYECKUX KPUTEPUEB Y KasK-
nou dopmbl aeMeHIMM. HeymoBieTBopuTebHbIE Pe3Y/IbTAaThbl BbISBISIEMOCTHU
BKyIle C OTCYTCTBMEM KapAMHAJIbHBIX METOIOB JIEUEHMS CTaBSIT IEMEHIIVIO
B paspsiJi OCHOBHBIX yI'PO3 00IIeCTBEHHOMY 30pOBbi0. HayyHbIM KOJIEKTMBOM
OI'BHY «HammoHa/lbHBINM HAyYHO-MCCIeA0BATEIbCKUII MHCTUTYT OOIIECTBEH-
Horo 310poBbsi M. H.A. Cemaiiko» mpoBeieHO CTPYKTypUpOBaHue U o1n(poB-
Ka IMarHOCTUUYECKUX KPUTEPHEB OCHOBHBIX (POPM dEeMEHIMM, UTO ITO3BOJIUIIO
Ha 6ase BeO-maTdopmbl 1C MOCTPOUTH MEIUIIMHCKYIO MHGOPMAIMOHHYIO CU-
cremy «[emennus» (MUC — cBuperenbctBo Ne2022664724 ot 22.07.2022 1.),
MpegHa3sHAYeHHYIO /i1 AMAarHOCTUKM, BHEOMMCHOTO MOHUTOPUHTA U JIEUEHMS
44 bopwm 3ab6oneBanus. [1o 3aBepiiieHNM KIMHNYECKUX VUCTIBITAHUN U YTBEPsKIe-
Hust MUC miaHupyeTcst UCMOb30BaTh €e B OpraHm3aluu AesiTeIbHOCTY Kabu-
HETOB HapylleHUs TaMSsITH.

KiroueBsbie cyioBa: geMmeHLyst; 6oesHb Asnbireiimepa; MUC.

Ons nutupoBanus: SAxkymma M.A., KaprioBa O.B. MUC «/lemenuusi». Ilpo-
6nemwt 2eponayku. 2023; 4: 280-281.

Yakushin M.A., Karpova O.V.

Semashko National Research Institute of Public Health, Moscow, Russia

The proportion of individuals affected by dementia worldwide currently stands at
over one percent and is anticipated to double within the next 20 years. Meanwhile,
the accuracy of diagnosing the prevalent type of dementia, Alzheimer's disease,
remains below 10%. The absence of uniform diagnostic criteria for each type of
dementia is a major factor contributing to misdiagnosis. Poor detection results,
coupled with the lack of profound treatment methods, places dementia among
the main threats to public health. The research team from Semashko National
Research Institute successfully structured and digitized diagnostic criteria for the
main forms of dementia, resulting in the creation of MIS "Dementia" basing on
the 1C web platform (MIS — certificate No. 2022664724 dated July 22, 2022),
intended for diagnosis, out-of-office monitoring and treatment of 44 forms



diseases. After the clinical trials are finished and the MIS is approved, it will be
implemented in the organization of memory impairment clinics.

Keywords: dementia; Alzheimer's disease; MIS.

For citation: Yakushin M.A., Karpova O.V. MIS "Dementia". Problems of
Geroscience. 2023; 4: 280-281.



ITpu HampaBiaeHUM CTaTby B PEJAKIINIO PEeKOMEHIYeT-
CS1 PYKOBOJICTBOBAThCSI CJIEMYIOIIVIMY ITpaBUIaMM.

Bnumanue! Ilpu necoomeemcmeuu pykonucu cma-
mbuU HUXMHCENpueedeHHbIM NPASUIAM DYKONUucbt He Gy-
dem npuxama é pedaxkyuro u 6ydem omnpaejieHa agmo-
pam Ha dopabomky!

1. PYKOIIUCh WU
EE O®OPMJIEHUS

HampassnisietTcst B peakiuio B 3JIeKTPOHHOM BapuaH-
Te yepe3 oHnaiH-bopmy (https:/www.geriatr-news.com).
3arpyskaemblii B cucteMy Gaiij Co CTaTbel TO/DKEeH ObITh
npenacTasieH B popmarte Microsoft Word (umetsb paciim-
penne *.doc, *.docx, *.rtf).

OBILIIME TITPABUJIA

1.1. O0beM MOJTHOTO TEKCTA PYKOIMUCU (OPUTH-
HaJbHble MCCIeNOBaHMSI, JIEKLUMM, 0030pPbl), BKIIIOUAs Ta-
GJIMIIBI U CTIMCOK JIMTEPATypPbl, He JOKEH MPeBbILIaTh:

e 0630pbl — 10 4500 cy10B, 10 35 CCHUIOK;

e opuruHajabHbie — 10 3500 ciioB, 1o 10 cChIIOK.

O6beM cTarel, MOCBSIIEHHBIX OMMCAHUIO KIMHUYe-
CcKuX ciryvaeB, He 6osiee 4000 cioB; KpaTKye COOOIIEHNST
U IMChbMA B pegakiuio — B npenenax 1500 cios.

1.2. dopmar TekcTa pyKoOmMCHU. TeKCT IODKeH
6biTh HameuaTaH wipudtom Times New Roman, nmertsb
pasmep 14 pt u mexxcTpounblii uHTepBan 1,0 pt. OTcTymbr
C KakIOV CTOPOHBI CTPaHUIbI 2 CM. BbimeneHus B Tek-
cre moxkHO mpoBoauTh TOJIBKO kypcusom wmu mosry-
JKMpPHBIM HauepTaHueM OykB, HO HE momuyepkuBanmem.
N3 Tekcra HEOOGXOOMMO YHAIUTh BCE IMOBTOPSIIOIIMECS
Mpo6esibl U JUIIHME Pa3pbIBbl CTPOK (B aBTOMATUUYECKOM
pexkume uepe3 cepuc Microsoft Word «Haiitu u 3ame-
HUTb»).

1.3. ®aiin ¢ TEKCTOM CTaThM, 3arpy’Kkaembiii B hop-
MYy IJISI TIOfAYM PYKOIIMCEN, NOKEeH COlepyKaTh BCIO MH-
dbopmarnmio oyt myo6aMKanuy (B TOM 4KCIIe PUCYHKU U Ta-
GJINLIBI).

2. ITABJIOH CTPYKTVYPBI PYKOIINCHU

2.1. Pycckosi3pIuHasi aHHOTaMs

Haseanue cmamuou.

Asmopst (e.g. UsanoB II.C., Ilerpos C.U., Cuno-
pos W.IT.).

Yupescdenus. Heobxogumo npuBecTtu oduuimaapbHoOe
[TIOJIHOE Ha3Banme yupeskpeHus (6e3 COKpallleHMit).
INocne HaszBaHMS yupeXxIeHMs yepes 3aIsiTyi0 HeOOXOAM-
MO HamucaTb Has3BaHMe ropofa, CTpaHbl U aJpec MecTo-
HaxokIeHus opranusanuiu. Ecin B HanucaHum pyKommcu
MPUHUMAJIM y4yacTHe aBTOPbl M3 Pa3HbIX YUPeXKIEeHMUI,
HeoOXOOMMO COOTHeCTM Ha3dBaHMs yupeskaenmit 1 ®UO
aBTOPOB IyTeM 106aBieHNs UDPOBLIX MHAEKCOB B BepX-
HEM permcTpe Iepers Ha3BaHMSIMM yupexaeHMit u dhamu-
JIMSIMM COOTBETCTBYIOLMX aBTOPOB.

Pestome cmambu OOMKHO OBITH (ecyi paboTa OpUru-
HaJbHAas) CTPYKTYPUPOBAHHBIM: aKTyaJIbHOCTb, 11eJ1b, Ma-
Tepuasibl U METOHbI, pe3ysbTaThl, 3aKjIioueHne. Pesiome
JOJ/DKHO TIOJTHOCTBIO COOTBETCTBOBATb COMIEPsKaHMIO pa-

60Tbl. O6bEM TEKCTa Pe3iOMe JTOJKEH OBbITh B Mpemesiax
100-300 ciyioB. 1151 0630pHBIX CTaTell M KIMHUUYECKUX
cly4yaeB JOIMYCTMMa HECTPYKTYPMPOBAaHHAs aHHOTAIIMsL.
O6mbem aHHOTaLMM octaeTcst He 6oj1ee 300 cioB.

Kniouesvie cnosa. Heobxomumo yKasaThb KITHOUe-
Bble cjioBa — OT 3 mo 10, crmoco6GCTBYIOMIMX MHIEKCH-
pPOBaHMIO CTaTby B TOMCKOBBIX cucTemax. KiioueBbie
CJI0Ba OJIKHBI TIOMAPHO COOTBETCTBOBATh HA PYCCKOM
M aQHIJIMIICKOM sI3bIKe 1 OBITh pasmesieHbl TOUKOM C 3arlsi-
TOH (3).

2.2. AHrIOA3bIYHAS aHHOTAISA

Title. AHIIOSI3pIYHOE Ha3BaHME OOKHO ObITh Bep-
HbIM C TOYKM 3PEHUS AHIJIMICKOTO $I3bIKa, MPU STOM
M0 CMBICJTY MOJTHOCTBIO COOTBETCTBOBATh PYCCKOSI3bIYHO-
MY Ha3BaHUIO.

Authors. ®VO Heobxogumo mucaTb B COOTBET-
CTBUM C 3arpaHMYHBIM TACIIOPTOM WMJIM TaK e, Kak
B CTaTbsiX, paHee ONMYyOJMKOBAaHHBIX B 3apyOeKHBIX
KypHaJiax. ABTopaM, NYOGJIMKYIOIIUMMCS  BIIEpBbIe
M He MMeIUUMM 3arpaHMYHOro TIaclopTa, CJaeny-
eT BOCIOJb30BATbCSI CTAHAAPTOM TpaHCIUTEpaLun
BGN/PCGN (cMm. HIKe).

Affiliation. Heobxogumo  ykaspiBaTb ODUIIN-
AJIbHOE AHIJVIOA3bIYHOE HA3BAHUE VYYPEX-
NEHUS. Hanbosee OMHBIN CIIMCOK HAa3BaHUM yUpesKIe-
HUIA Y UX O(PUIMATBHON aHIJIOSI3bIYHOVM BEPCUU MOKHO
Haytu Ha caite PYHOB eLibrary.ru

Abstract. AHIJIOS3bIYHAST BepcuUsl pe3loMe CTaTbU
JIOJIKHA IO CMbICTY U cTpykType (Aim, Matherials and
Methods, Results, Conclusions) MOTHOCTbIO COOTBET-
CTBOBAaTb PYCCKOSI3bIYHON U OBITh BEPHOM C TOUKY 3PEHUST
QHIJIUIACKOTO SI3bIKA.

Keywords. [ns BbpibOpa KJIIOUEBBIX CJIOB Ha aH-
TJIMICKOM CJIeflyeT MCIO0JIb30BaTh Te3aypyc HainmoHanb-
Holl MemunuHckou Oubamoreku CIIA — Medical
Subject Headings (MeSH). https://meshb.nlm.nih.gov/
search

2.3. IToIHBIN TEeKCT (Ha PYCCKOM, aHIVIMIICKOM WJIN
060MX A3bIKaX)

JlomKkeH OBITb CTPYKTYPUMPOBAHHBIM IO DasmesaM.
CTpyKTypa MOJHOTO TEeKCTa PYKOMUCH, IOCBSIIEHHON
ONMCAHMUIO DPe3y/IbTAaTOB OPUIMHAIBHBIX MCCIEIOBaHUIA,
JIOJIKHA COOTBETCTBOBaTh OOILENPUHITOMY LIAGIOHY
U CONepsKaThb pasfielibl: BBeleHMe (aKTyaJbHOCTBD), 1ieb,
MaTepuasbl ¥ METOIbI, Pe3yylbTaThl, 00CYKIeHNe, BbIBO-
IBL.

2.4. onomuutenbHass mHbopManusa (Ha PycCKoM,
AQHIVIUICKOM W/ 000UX SI3bIKAX)

Hngopmayus o kongpnauxkme unmepecos. ABTOpPBI
IIOJDKHBI PACKpPbITh TOTEHIIMAIbHbIE U SIBHbIE KOHQUIVK-
Thl MHTEPECOB, CBSA3aHHbIE C PyKoOMMChio. KoHpamkToM
MHTEPeCOB MOKET CUMTaThbCs Jobast cutyanus (puHaH-
COBbI€ OTHOIIIEHNS, CJIYkOa 1iu paboTa B YUpeKIeHUSX,
MMeIoUIMX (PUHAHCOBBIM MM TOJUTUUYECKUI UHTEpec



K Myb6JaMKyeMbIM MaTepuajiaM, MO/KHOCTHbIE OOsi3aH-
HOCTM U [Ip.), CIIOCOOHAsT TIOB/IMSITh Ha aBTOPa PYKOIMCHU
¥ TIPUBECTH K COKPBITUIO, CKAXKEHUIO TAHHBIX MM U3-
MEHUTh UX TPaKTOBKY. Hanuune KoOHQUIMKTA MHTEPECOB
y OIHOTO WM HecKoJbkux aBTropoB HE sBasiercs mo-
BOZOM /ISl OTKa3a B MyOaMKalMM CTaTbU. BhisgBIeHHOe
pemakiyeli COKpbITHME TOTEHIMATbHBIX ¥ SIBHBIX KOH-
(bMKTOB MHTEPECOB CO CTOPOHBI aBTOPOB MOKET CTaTh
MPUYMHOM OTKa3a B PaCCMOTPEHUM U MyOIMKauum py-
KOTIUCH.

Hnpopmayus o ¢GunaHcuposanuu. Heobxommmo
YKa3bIBaTh MCTOYHUK (HMHAHCUPOBAHMUSI KaK HAy4YHO! pa-
6OThI, TaK U Mporecca nmyommkaiym cratbu (PoHmI, KoM-
MepuecKasi WM TOCYJapCTBEHHAs OPraHM3alMsl, YaCTHOE
JIMTIO U AP.). YKa3bIBaTh pasmMep GprHaHCUPOBaHMUS He Tpe-
Gyercs.

BrazodapHocmu. ABTOpbI MOTYT BbIpasuThb 6j1aro-
JapHOCTY JIIOASIM M OPTaHU3alMsIM, CITOCOOCTBOBABILIMM
MyoaMKauuy CTaTby B SKypHAJie, HO He SIBJISIOIIVMCS
ee aBTopamu. MHbopMalus o BKjaae Kaskgoro aBTopa
M JIMI, YKa3aHHbIX B pasmesne «bmaromapHoctu» (aHa-
JIU3 TTOJTyYeHHbBIX JaHHBIX, HAMMCaHMe TEeKCTa, TPoBepKa
OKOHYAaTeJIbHOTO BapMaHTa CTaThby U TaK Jajee).

2.5. CHOmMCoK JIUTepaTypbl

B 6ubnuorpadbuu (MpuUCTaTEHOM CIMCKE JIUTe-
paTypbl) KaskAbIM MCTOUHMK CAeAYyeT IMOMeIlaTh C HO-
BOJ CTPOKM TOJ TMOPSAKOBBIM HOMepoM. IlogpobHble
npaBmia odpopmiaeHust 6mubanorpaduyu MOKHO HAWUTHU
B creiuasbHoM pasgene «OdopmieHne 6uGIMOTpa-
dun». Hamnbosee BaskHbIE U3 HUX CEAYIOIINE.

B cmucke Bce paboOThl IEPEUNCIISIOTCST B TTOPSIKE 1IM-
tupoBanus, a HE B andaBuTHOM mopsiaxe.

KonmuecTBO IUTHUPYyeMbIX PabOT: B OPUTMHATbHbIX
cTaThsIX M JieKumsax pormyckaercst no 20, B o63opax —
mo 60 McTOUHMKOB. JKeslaTesIbHO LUTUPOBATh MPOU3BE/IE-
HMSI, OITYOJIMKOBAHHBIE B TEUEHME MTOCAeNHMUX 5-7 JIeT.

B TekcTe cTaThy CCHUIKM HA VMCTOYHUKM MPUBOASITCS
B KBaJIPATHBIX CKOOKax apabckumy nudpamu.

B 6ubnmorpadnueckoM OMmmMcaHUM KaskOTO MCTOUHM-
Ka moyikHbI ObITh TipenctaBiedbl BCE ABTOPHI. B ciy-
yae e y mybimkaiymu 6osee 4 aBTOpoB, TOC/IE 3-TO aB-
TOpa HeOOXOAVMO MOCTABUTH COKPALIEHNE ..., U IP.» VIIN
«..., et al.». Hegomyctumo cokpaiatb Ha3BaHME CTaThbM.
Ha3BaHne aHITIOA3BIYHBIX KYPHAJIOB CJIELYET TPUBOAUTD
B COOTBETCTBME C KaTajoroM HasBaHWMI 6asbl TaHHBIX
MedLine. Eciu skypHan He mHOaekcupyetrcst B MedLine,
Heo6XOOVMO YKa3bIBaTh €ro MOoJHOe HazBaHue. HasBaHus
OTeUYeCTBEHHBIX SKYPHAJIOB COKPAIIATh HEJIb3sl.

Odopmienre cmmcka JUTEPATYPbl AODKHO YIOB-
J1eTBOpATh TpeboBanusm PVHI u mexxmyHapogHbix 6a3
JaHHBIX. B CBSI3M C 9TUM B CChUIKaX Ha PYCCKOSI3bIYHbBIE
VICTOYHWUKY HEOOXOOVIMO TOTOJHUTENbHO YKa3bIBaTh MH-
dbopmaryio 11t IUTUPOBAHUS HA JIATUHUIIE.

AHenossbluHble UCMOUHUKU CenyeT OhOpMIISTDH
B opmate Vancouver B Bepcunt AMA (AMA style, http://
www.amamanualofstyle.com)

[Tpumep odopmieHus:

Taylor S.I., Blau J.E., Rother K.I. SGLT2 Inhibitors
May Predispose to Ketoacidosis. | Clin Endocrinol

Metab. 2015;100(8):2849-2852. doi: 10.1210/jc.2015-
1884.

Pycckoasviunble ucmourHuxu Heo6xommmo odopm-
JI9Th B cootBetcTBuUM ¢ mpaBmtavu I'OCT P 7.0.5-2008;

IToce ykasaHmst CCbUIKM Ha TEPBOMCTOUHMK Ha PycC-
CKOM $13bIK€ B KBaJpaTHbIX CKOOKaX MOJ/IKHO ObITh yKa-
3aHO OIMCaHMEe ITOrO0 MCTOUHMKA Ha JaTuHuie. Ilpu
TpaHC/IATEPALMM PEKOMEHJYeTCs MCIOIb30BaTh CTaH-
napt BGN/PCGN (United States Board on Geographic
Names / Permanent Committee on Geographical Names
for British Official Use), pekoMeHZOBaHHBI MeXIyHA-
ponubiM m3parenbetBoM Oxford University Press kak
«British Standard». [Iyiss TpaHCauMTEpalMy TEKCTA B COOT-
BeTcTBUM O cTaHzapTom BGN MOKHO BOCIIO/Ib30BaThCs
ccpUtKoN http://ru.translit.ru/?account=bgn.

[Tpumep obopmaenus:

I'puropstn O.P., lllepemerneBa E.B., Auapeesa E.H.,
Henos N.U. ITnanupoBaHue GepeMEHHOCTU Y SKEHIIMH
C caxapHbiM auabetom. // Becmuux penpodykmueHozo
30oposvs. — 2011. — Nel — C.23-31. [Grigoryan OR,
Sheremet'eva EV, Andreeva EN, Dedov II. Planirovanie
beremennosti u zhenshchin s sakharnym diabetom. Vestnik
reproduktivnogo zdorov'ya. 2011;(1):23-31. (In Russ).]

Ecn y ctatbhy ecTb 0bUIMaTbHbIN TePEeBO, Ha3BaHMSI,
€ro HY>KHO BCTaBUTb BMECTO TPAHCJIUTEPALMM — TaK Ke,
KaK ¥ TPAHCIUTEPAIMIO, B KBaJpaTHbIX CKOOKAaX MOCIe
OPUTMHAJIbHOTO HamucaHust 6ubamorpaduueckon CChlI-
KI Ha MCTOUHMK. [Ipoiie Bcero mpoBeputh Haimume opu-
[IMaJIbHOTO TIepeBoia Ha3BaHMsI CTaTbyi MOKHO, OTHICKAB
crarbio Ha eLibrary.ru.

[Tpumep odopmiienust:

HOyouuckas E.H. u np. [Ipumenenne rtepumnaparuga
B JIEUEHUM TSKEJIOTO OCTEeONopo3a B TepuaTpuieckoin
MPaKTHKe: OMMCAaHNe KIMHUYeCKoro ciyyvast //OkupeHne
u metabomsm. — 2019. — T. 16. — Ne 4. [Dudinskaya
E.N., Tkacheva O.N., Machekhina L.V., Ostapenko
V.S., Brailova N.V. Use of teriparatide in treatment
of severe osteoporosis in geriatric practice: a clinical case
review. Obesity and metabolism. 2019;16(4):80-89. (In
Russ.)] https://doi.org/10.14341/0met10052

2.6. KontakTHas nHbopmanys

ITocnemoBarebHO YKa3bIBAKOTCS BCE aBTOPbI PYKO-
mucu: @O (MosHOCThIO), YUeHasl CTeleHb, YUeHoe 3Ba-
HUe, JODKHOCTb, MECTO PaboThl (BKJIIOUAst TOPOM, M CTpa-
Hy). [ KaXmoro aBTopa HEOOXOOMMO TaKyKe YKas3aTb
ORCID u e-library SPIN. OtaesnbHO clienyeT BbIIEIATD
(3HaukoM *) aBTOpA IS CBSI3W C aBTOPCKMM KOJIIEKTMBOM
M TOJIbKO JIJIT HEero yKasaTh KOHTaKTHbIM email. Axpeca
u TenedoHbl, a Takke email IPyrUx aBTOPOB B ITOTHOM
TEKCTe PYKOIICH YKa3bIBaTh He CIIeAYeT.

3. BU3YAJIBHOE COITPOBOXJIEHUWE CTATbU

3.1. TabauubI

Tabauipl caemyeT MOMeEILATb B TEKCT CTAaThM, OHU
IOJDKHBI MMETh HYMEPOBAHHBI/ 3arojIOBOK M YETKO 000-
3HAUEeHHbIE I‘pa(bbl, y,ELO6HI)Ie M TIOHSITHBIE [OJISI YTEeHMSI.
IanHble TaGnMMIbl FOKHBI COOTBETCTBOBATh Lmppam
B TEKCTe, OJHAKO He IOJIKHbI IyOIMPOBaTh MPeNCTaBIeH-



HYI0 B HeM mHbopmarmio. CChIIKM Ha TabJIUIbI B TEKCTE
006s13aTeIbHbI.

3.2. PucyHku

Pucynxku (rpaduxu, puarpammbl, CXeMbl, uepTe-
KU M Ipyrue WUTIOCTPAIUM, PUCOBaHHbIE CpelCTBaMMU
MS Office) mo/mkHbl ObITH KOHTPACTHBIMU UM UYETKUMIMA.
O6beMm rpaduueckoro mMarepuaga MUHUMMAJIbHBIA (32 UC-
KJIIOYeHreM paboT, rae 3TO OINpaBIaHO XapaKTepoM MC-
cnenoBanust). Kaskaplit prCYHOK JO/KEH ObITh TIOMeIleH
B TEKCT ¥ COMPOBOKAATHCS HYMEPOBAHHON TOAPUCYHOU-
HOI1 toxnuchio. CChUIKY HA PUCYHKM B TEKCTE 00sI3aTellb-
HBL.

3.3. ®ororpadumn, 0OTIIEYATKY IKPAHOB MOHUTOPOB
(CKpMHIIIOTBI) U APYrue HepyuCOBaHHbIE WJIJIIOCTpPa-
117071

JaHHBIM BUA MUTIOCTPALUI HEOOXOOMMO 3arpyskaTb
OTZHENbHO B CIelMaabHOM pasfese GOopMbl IJIs IOofaun
cratbu B Buze aiiios dbopmara *.jpeg, *.bmp, *.gif (*.doc
u *.docx — B ciyyae e Ha M300paskeHUe HaHeCEHbI
JIOTIOJTHUTEJIbHBbIE TIOMETKM). PaspellieHne 1306pakeHus
nosskHO 6bITh >300 dpi. Daiiam nM306paskeHnit He0OX0-
IMMO TIPMCBOUTH Ha3BaHME, COOTBETCTBYIOIee HOMEpPY
pUCyHKa B TekcTe. B omcannu daitna cienyet oTaeabHO
MIPUBECTYU TIOAPUCYHOUHYIO TOANKCH, KOTOpas AOJDKHA
COOTBETCTBOBATh Ha3BaHUIO doTorpaduy, MoMelaeMoir
B TekcT (mpumep: Puc. 1. Vnbst by MeuHnkoB).

4. COKPALIEHUS

Bce wncrnonb3yemble a66peBMaTypbl ¥ CUMBOJIbI He-
06xomuMo paciMdpoBaTh B MPUMEUYaHUSIX K Tabauiam
Y TOATIMCSAM K PUCYHKaM C yKasaHMEM Ha MCIOJIb30BaH-
HbIE CTAaTUCTUYECKNE KpUTepuy (METOMbI) U MapaMeTphbI
CTaTUCTUYECKON BapuabenbHOCTM (CTAHAAPTHOE OT-
KJIOHEHMEe, CTaHAapTHas OIIMOKa CpeJHero | Ipou.).
CraTuCcTUUECKYIO TOCTOBEPHOCTh/HEIOCTOBEPHOCTD Pas-
JIMUUI JAaHHBIX, MPEICTABJE€HHbIX B TaOIMIIaX, PEKOMEH-
IyeTcss 0603HaYaTh HAMCTPOUHBIMM CUMBOAMMU *, **

Tt Hfu o

5. COOTBETCTBUE HOPMAM 3TUKU

IOns my6aMkauum pes3yabTaToOB OPUTMHAJIBHOM pa-
60ThI HEOOXOAVMO YyKa3aTb, MOMIMCHIBAIM JM y4acT-
HUKYM MCCIeqoBaHus MH(GOPMUPOBAHHOE corjacue.
B ciyuae mpoBemeHust mCCaemOBaHMII C ydyacTUEM
SKMBOTHBIX — COOTBETCTBOBAJI JIMi IIPOTOKOJI UCCIIENO-
BaHMSI STUYECKMM IMPUHIMIIAM ¥ HOPMam IPOBeIeHMs
GUMOMEINIIMHCKUX MCC/IeNOBAHUN C y4aCTUEM >KUBOT-
HbIX. B o6oux ciydasix HeoOGXOAMMO yKaszaTb, ObILI
JI TIPOTOKOJI MICCJIENOBAHMST OMOOPEH ITUUYECKUM KOMM-
TeToM (C TpMBENEHMEM Ha3BaHMUSI COOTBETCTBYIOIIEN
opraHm3saluy, ee paclojIOXKeHusl, HoMepa IPOTOKOJIa
¥ OaThl 3aCeIaHysl KOMUTETA).

6. COITPOBOAUTEJ/IbHBIE JOKYMEHTDbBI

IIpy momave pyKoOmMCK B pemaKLMIO KypHaja Heob-
XOAVIMO JTOTIOJIHUTEJIbHO 3arpys3uTh (aiiibl, comepsKalime
CKaHMPOBaHHbIE M306paskeHNsT 3alOJIHEHHbBIX U 3aBepeH-
HBIX COITPOBOAMTEJIbHBIX TOKYMEHTOB (B (opmare *.pdf
nm *.jpg).

B umciio 06s13aTeIbHBIX JOKYMEHTOB BXOAUT CO-
npogodumenvHoe NUCbMO, TIOANMCAHHOE BCEMM aB-
TOpaMM CTaTby (VI HECKOJIbKO IMMUCEM, B COBOKYITHO-
CTU COAepsKallMX TOATIMCK BCEX ABTOPOB DPYKOIUCH).
CorpoBOaMTEIbHOE TTMCHMO JI0JIKHO:

- ObITh CO3MAHO Ha OQUIIMAIbHOM OJIaHKE YUpeKe-
HMS C YKa3aHMeM KOHTAKTHbIX JaHHbBIX U PYKOBOIUTEJIS;

- copmepskaTb TIOAIMCM BCE€X aBTOPOB PYKOIMUCHU
(B cyrydae, KOra aBTOPbI PYKOMMCH PabOTAIOT B PasHBIX
YUpeXKIEeHMsIX, TOpofaxX, CTpaHaxX, MOXKHO IIpeICTaBUTh
HECKOJIbKO COIPOBOIMUTEJIbHBIX IIMCEM; IIPU 3TOM B pe-
IakIMM >KypHasia JO/DKHbI OKasaThest mommucu BCEX
ABTOPOB pyxkormucn);

- Oblmb 3a8epeHo Y pykosodumesi nodpasdeseHus
u yupexcdenus (He o0s3amenvHo, HA yCMOMpEHUE yu-
pexcoeHus).

CraTby MOKHO 3aTPy3UThb B JIMUHOM KabOMHETe Ha cai-
Te KypHasia https://www.geronauka.com.



