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Pesiome

AKTVYAJIBHOCTb. Butamusu D usBecreH, npexze Bcero, cBoumu 3¢ deKkramu, HarpaBIeHHbIMY Ha PETYIISIIIUI0 TOMe-
0CTa3a Kalbliys M MeTaboIM3Ma KOCTHOM TKaHM, OHAKO €r0 PelielTopbl 0OGHapYKeHbI 60siee yeM B 30 opraHax u Tka-
HSIX 4eJIOBEeKa, BKII0Uast HePBHYIO cucteMy. Jepuiut BuramuHa D conpsiskeH ¢ pasaMuHbIMU 3a00IeBaHUSIMY, OHAKO
€ero posib B GOPMMUPOBAHNYM BHECKEJIETHBIX ITATOJIOTMYECKMX COCTOSTHMIA TPeBGyeT yTOUHeHMSI.

LIEJIb UCCIIENOBAHUS. AHanu3 B3aMMOCBsI3€il Mexkny KoHIeHTpauyei Buramuua 25(0H)D B KpoBM U pasanyHbI-
MU HENPOICUXMATPUUECKUMY HAPYLIEHUSIMU Y TIAI[MEHTOB CTapUYeCKOro BO3pacTa, HabIoaammuxcss B MOCKOBCKOM
TOPOZICKOM TepuaTpuIeckoM IeHTpe.

MATEPHAJIBI 1 METOJBI. B onHoMOMeHTHOe McciaenoBanye BriaoueHO 290 60abHbIX (227 skeHIMH (78,3 %)
n 63 myxkuuHsl (21,7 %)) B Bo3pacre ot 75 mo 99 ner (cpegHuit Bospact (86,3 * 5,8) roma), HaGIIOLAIOUINXCS
B MOCKOBCKOM TOpPOJICKOM TepuMaTpUYecKoM IeHTpe. JJonroskuTenn cocTaBuan 36,3 % OT BCeX yYaCTHUKOB MCCIIe-
IoBaHMS. B pamMKax maHHOTO MccaemoBanust mpoBomwin Tect Mini-Cog n MOCA-TeCT /sl OlleHKM KOTHUTUBHBIX
Hapymenuit. OueHnBanu 6a30Byi0 QYHKIIMOHAIbHYI0 aKTMBHOCTh MAI[MEHTOB C MOMOIIbI0 MHeKca Bapren u nH-
CTPYMEHTaNbHYI0 (DYHKIMOHATBHYI0 aKTMBHOCTH C MoMoupio mKamabel [ADL. Ompenensuin Hamm4dyue CTapyeckoit
acTeHUy C IIOMOLIBIO IIKaibl «Bo3pact He nmomexa». OueHMBaIN PUCK NaleHuii 10 mKaae Mopce, Hanuuye MHCOM-
HUM U IeTIPeCcCU — C MTOMOIIbI0 TepUaTPpUUeCKOit MKabl Aenpeccuu. KoHueHTpaluio 25-ruapokcuKkanbidepona
(25(0OH)D) ompepensimu MeTOLOM MMMYHOXeMVJTIOMWHECIIEHTHOTO aHan3a. YpoBenb 25(0H)D <10 Hr/mi pacueHn-
BaJICSI KaK BbhIpakeHHbIi meduint Butamuua D, 10—19 ur/min — kak gedunut, 20—-29 HI/MI — KaK HEIOCTaTOYHOCTb,
>30 Hr/MJI — Kak HopMa.

PE3VJIBTATBI. Cpepnnsist konnenTpanyst 25(0OH)D B menom o rpymme cocrasuia (16,4 + 10,6) ar/mit (1,0-80,0 Hr/mi),
mennana — 14,4 ur/mi (Q1-Q3: 9,0-20,4 ur/mi). Yposensb 25(0OH)D 6511 B Hopme y 35 (12,1 %) 6onbHbIx, y 41 (14,2 %)
BBISIBJISTIACH HEOCTATOYHOCTb BUTaMuHa D, y 125 (43,4 %) — neduuurt, y 87 (30,2 %) — BoIpaskeHHbII 1eULINT.

V maumenToB monoxke 80 yieT cpemHsist KOHLeHTpauust Butamuua D gocturana (21,6 £ 9,5) Hr/mut, y JOATOKUTENEN —
(13,1 £9,9) ur/ma (p = 0,00004). B 3T0i1 rpymie 9 % naineHTOB MMeIN BbIpaskeHHbIi eduiut Butammuna D, 45,5 % —
nebuuut, 15,2 % — HeJOCTaTOUHOCTD, 30,3 % — HOpMaJIbHBI yPOBEHb JAHHOTO BUuTaMuHa. Cpenyt 601bHbIX 80—-89 et
24 % vimenu BeIpaxkeHHbIN geduiut 25(0H)D, 44,7 % — nedbunnur, 19,3 % — HegoCTaTOYHOCTD, 12 % — HOpMasbHOE
conmepskaHye JAHHOTO BUTAMMHA B KPOBU. B rpyrmime monroskureneii 46,1 % umenyu BoipaxkeHHblT gebunut 25(0H)D,
41,3 % — pmeduuur, 6,7 % — HEJOCTATOUHOCTD, 5,8 % — HOpMaJIbHbIE MTOKA3aTeNM ITOTO BUTAMMHA. B 06Iieii rpym-
Te TaleHToB Hab/II0aIach JOCTOBEpHAst 0OpaTHAasi KOPPEJISLMS MEXAY KOHIIeHTpalyeil BuTaMmmuua D 1 Bo3pacTom
60mbHBIX (I = -0,28; p = 0,000002). B 0611eii rpyrie ManyMeHToB 3aperucTpUpoBaHa 3HAUMMast TIPsIMast KOPPeJIsILus
Mexay ypoBHeM ButamuHa 25(0OH)D u mokasatensimu tecta Mini-Cog (r = 0,3; p = 0,000004), a Takke o6paTHast KOp-
pensiuys ¢ 3HaueHMsiMM LiKaiubsl Mopce (r = -0,29; p = 0,000006) u Tecta «Bospact He momexa» (r = -0,2; p = 0,001).
VeraHOBIIEHA TIpsiMasi KOPPeJsiysl MeXXIy KOHLIeHTpanyeii BuTamuia D 1 rokasarensiMu nHaekca bapren 6azoBoit
dbyHkumMoHanpHOI akTUBHOCTH (r = 0,42; p < 0,000001). B rpymme nanmeHToB Mosoxke 80 yeT Habmonanach LOCTO-
BepHasi 06paTHast KOppeJsIys Mexkay KOHIeHTpalyeit ButTamuia D u 3HaueHusimu MOCA-Tecra (1 = -0,43; p = 0,04),
B I'PYIIIe AONTOXKNUTeNel 3aperucTpupoBaHa npsiMasi Koppensuusi Mexay 3HaueHusimu Tecta Mini-Cog 1 KOHIIeHTpa-
uneit Butammuua D (r = 0,35; p = 0,0006). Cpennuii 1o rpyrme ypoBeHb BUTaMuHa D y 6ObHBIX C BBICOKUM PUCKOM
KOTHUTUBHBIX HapyueHuit coctaBui (13,1 = 6,9) Hr/mi1, y MaljieHTOB C HU3KMUM PUCKOM KOTHUTMBHBIX HApyIIeHUA —
(19,1 = 12,0) ur/mi (p = 0,000005). B rpyrre 60JbHBIX C HU3KUM PUCKOM KOTHUTUBHBIX HAPYIIE€HMI BbIPayKEeHHbIN
nedbunut Butammuua D Ha6miomancs B 21,5 % ciayuaes, gedunut — B 46,2 %, HegocTtaTouyHOCTh — B 12,9 %, HOp-
Ma — B 19,3 % ciydaeB. B rpymie manmeHTOB ¢ BBICOKMM PYCKOM KOTHUTMBHBIX HapYyUIEHNUH BbIPayKeHHbIN TeQUIUT
25(0OH)D nab6miopaicst B 36,2 % ciyvaes, nebuunut — B 41,3 %, HeIOCTATOYHOCTh — B 14,5 %, HOpMaJibHbIE TTOKA-
3aTen 3TOr0 BUTAaMMUHA — Juib B 3,6% ciayuaeB (p = 0,01, Mo cpaBHEeHMIO C GOTBHBIMU C HU3KUM PUCKOM KOTHU-
TUBHBIX HapylieHui). Y 60IbHBIX C BIPAKEHHBIM AeDUIIMTOM BUTaMMUHa D Habmoganich 6oee BHICOKME TI0 CpaB-
HEHUIO C TIAlMeHTaMM ¢ HOpMajbHOM KoHIleHTpanyeit 25(0OH)D mokasatenu mikansl nagenuii Mopce ((45,9 = 20,4)
u (32,1 £ 17,5) 6amna coorBeTctBeHHO; p = 0,002), Tecta «Bo3pact He momexa» ((5,2 +0,8) u (4,8 = 1,1) 6ama; p = 0,0009),
mkassl JloyroHa ((4,9 * 2,5) n (6,4 = 2,1) 6anna; p = 0,00002), uupekca bapren ((77,1 + 18,1) u (85,9 * 14,6) 6anna;
p =0,0001), recra Mini-Cog ((1,6 = 1,4) n (3,3 * 1,1) 6ayua; p = 0,000001). 3aperncTpupoBaHbI [OCTOBEPHBIE TTO3UTUB-
Hble KOppesiuu MeXay KonmeHTpanueit 25(0H)D u ciemyomymu mokasaTeasiMy MUHEPaabHO MIIOTHOCTU KOCT-
Hoit Tkauy (MIIKT): T-kpuTepueM B 1ieiike jieBoro 6eapa (r = 0,14; p = 0,04), MIIKT neBoit meiiku (r = 0,35; p = 0,03),
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T-kpuTepueM B 1eiike rmpaBoro 6empa (r = 0,18; p = 0,008), T-kputepuem B ripaBom 6expe (r = 0,17; p = 0,01) u MITIKT
B mipaBoMm Gefpe (r = 0,15; p = 0,02).

3AKJIIOUEHUE. Pe3ynbTaThl WCCIELOBAHMS [IeMOHCTPUPYIOT 3HauMMble B3aMMOCBSI3M MEXKIYy BUTAMUHOM
25(0H)D ¥ KOTHMTMBHBIMM HapyIIEHUSIMM, & TAKKe NPYTVMM MCCIeSOBaHHBIMM ITapaMeTpaMy Yy TalyeHTOB CcTap-
YeCcKOTO BO3pacTa M JOJNTOKUTeNe, HablofaloIMXcsl B repuaTpuiyeckom 1eHTpe. Heo6xoaumo npopo/nkeHne uc-
C/lefl0OBaHMIi, HallpaBIeHHbIX Ha YTOUHeHMe ITaTOreHeT4eCKoli posi BUTaMuHa D B pasBUTNUM ¥ IPOTPeCcCMPOBAHNN
HeJPOICYXMATPUIeCKO ATOIOTUY Y TepUaTPUIECKUX GONbHBIX.
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Abstract

ACTUALITY. Vitamin D is primarily known for its effects on the regulation of calcium homeostasis and bone metabolism,
but its receptors have been found in more than 30 human organs and tissues, including the nervous system. Vitamin
D deficiency is associated with various diseases, but its role in the formation of extraskeletal pathological conditions
requires clarification.

STUDY OBJECTIVE. Analysis of the relationship between the concentration of vitamin 25(OH)D in the blood and
various neuropsychiatric disorders in elderly patients observed in the Moscow City Geriatric Center.

MATERIALS AND METHODS. The cross-sectional study enrolled 290 patients (227 women (78.3 %) and 63 men
(21.7 %)) aged 75 to 99 years (mean age (86.3 * 5.8) year) observed at the Moscow City Geriatric Center. Centenarians
accounted for 36.3 % of all study participants. As part of this study, the Mini-Cog and MOCA tests were performed
to assess cognitive impairment. The functional activity of patients was assessed using the Barthel Index (basic
functional activity) and the IADL scale (instrumental functional activity). The presence of frailty was determined
using the «Age is not a hindrance» scale. The risk of falls was assessed using the Morse scale, as well as the presence
of insomnia and depression (using the Geriatric Depression Scale). The concentration of 25-hydroxycalciferol
(25(OH)D) was determined by immunochemiluminescent analysis. The level of 25(OH)D <10 ng/ml was considered
as severe vitamin D deficiency, 10-19 ng/ml — deficiency, 20-29 ng/ml — insufficiency, >30 ng/ml — normal.
RESULTS. The mean concentration of 25(OH)D in the group as a whole was (16.4 * 10.6) ng/ml (1.0-80.0 ng/ml), the
median was 14.4 ng/ml (Q1-Q3: 9.0-20.4 ng/ml). The level of 25(0OH)D was normal in 35 (12.1 %) patients, 41 (14.2 %)
had vitamin D deficiency, 125 (43.4 %) had deficiency, and 87 (30.2 %) had severe deficiency. In patients under 80 years
old, the mean concentration of vitamin D reached (21.6 = 9.5) ng/ml, in centenarians — (13.1 £ 9.9) ng/ml (p = 0.00004).
In the group of patients under 80 years old, 9 % had severe vitamin D deficiency, 45.5 % had deficiency, 15.2 % had
insufficiency, and 30.3 % had normal levels of this vitamin. Among patients aged 80-89 years, 24 % had severe 25(0OH)
D deficiency, 44.7 % had deficiency, 19.3 % had insufficiency, and 12% had normal blood levels of this vitamin. In the
group of centenarians, 46.1% had severe 25(0OH)D deficiency, 41.3% had deficiency, 6.7 % had insufficiency, and 5.8 %
had normal levels of this vitamin. In the general group of patients, a significant inverse correlation was observed
between the concentration of vitamin D and the age of patients (r =-0.28; p =0.000002). In the general group of patients,
a significant direct correlation was recorded between the level of vitamin 25(OH)D and the Mini-Cog test results (r=0.3;
p = 0.000004), as well as an inverse correlation with the values of the Morse Fall scale (r = -0.29; p = 0.000006) and
the «Age is not a hindrance» test (r =-0.2; p = 0.001). A direct correlation was established between the concentration
of vitamin D and the Barthel index of basic functional activity (r = 0.42; p < 0.000001). In the group of patients under
80 years of age, there was a significant inverse correlation between the concentration of vitamin D and the values
of the MOCA test (r = -0.43; p = 0.04), in the group of centenarians, a direct correlation was registered between the
values of the Mini-Cog test and the concentration of vitamin D (r = 0.35; p = 0.0006). The mean level of vitamin D
in the group of patients with a high risk of cognitive impairment was (13.1 * 6.9) ng/ml, with a low risk of cognitive
impairment — (19.1 # 12.0) ng/ml (p = 0.000005). In the group of patients with a low risk of cognitive impairment,
severe vitamin D deficiency was observed in 21.5 % of cases, deficiency — in 46.2 %, insufficiency — in 12.9 %, the
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norm — in 19.3 %. In the group of patients with a high risk of cognitive impairment, a severe deficiency of 25(0OH)
D was observed in 36.2% of cases, deficiency in 41.3 %, insufficiency in 14.5 %, and normal levels of this vitamin
in only 3.6 % of cases (p = 0.01, compared with patients with a low risk of cognitive impairment). Patients with severe
vitamin D deficiency compared to patients with normal 25(OH)D concentrations had higher scores on the Morse Falls
Scale ((45.9 = 20.4) and (32.1 * 17.5) points, respectively; p = 0.002), «Age is not a hindrance» test ((5.2 + 0.8) and
(4.8 + 1.1) points; p=0.0009), Lawton scale (4.9 * 2.5) and (6.4 * 2.1) points; p = 0.00002), Barthel index ((77.1 # 18.1)
and (85.9 £ 14.6) points; p = 0.0001), Mini-Cog test ((1.6 = 1.4) and (3.3 + 1.1) points; p = 0.000001). Significant positive
correlations were registered between the concentration of 25(OH)D and the following parameters of bone mineral
density: T-score in the left femoral neck (r = 0.14; p = 0.04), BMD of the left femoral neck (r = 0.35; p = 0.03), T-score
in the right femoral neck (r = 0.18; p = 0.008), T-score in the right femur (r = 0.17; p = 0.01) and BMD of the right femur
(r=0.15; p=0.02).

CONCLUSION. The study results demonstrate significant relationships between vitamin 25(OH)D and cognitive
impairment, as well as other investigated parameters in elderly patients and centenarians observed in the geriatric
center. It is necessary to continue research aimed at clarifying the pathogenetic role of vitamin D in the development
and progression of neuropsychiatric pathology in geriatric patients.

Keywords: vitamin D; cognitive impairment; old age.
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