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AHHOTAIIUA

B ucciiefoBaHMY, TIOCBSAIIIEHHOM OIIEHKE IIPUMEHEHH s acKopOaTa JINTHSA B TEPANNU KOTHUTUBHOU TUCHYHKIUY, yUua-
CTBOBAJI 200 MAIMEHTOB C 1epebpOBACKYJISIPHOI 60JIe3HBI0 (CPeHUI BO3PACT — 52 rofia, 92 MYKUYHHBI, 108 JKEeHII[1H).
VYyacTHUKY ObUTH pa3/ieIeHbl Ha JiBE TPYIIIBI: OCHOBHYIO (1 = 100) — cTaHAapTHAsA Tepanus (CoCyiucTast, HOOTPOIHAs) +
ackopbat siutus (B 703e 780 MI/cyT) U KOHTPOJIBHYIO (11 = 100) — TOJIBKO CTaHJJapTHAS Tepanusl. JleueHne Ipo0IKaI0Ch
B TEUEHHUE 2 Mec. Y BCeX MAIEeHTOB OIIPe/IeIIsIH yPOBeHb Li B BoJiocax, coyiepikaHre HeHpoTpodudeckoro pakropa Mo3-
ra (BDNF) B m1azme KpoBH, OIIEHUBAIA HEHPOTICUXOJIOTUYECKUH CTATYC /IO U TIOCIIE JIEYEHH .

BrIsIBJIEHO, UTO TPUMEHEHE acKopbaTa JIMTHS B KOMOWHAIIMH CO CTAaHAAPTHOM Teparnuel crioco6CTBOBAIO JI0CTOBEP-
HOMY HOBBIIIEHHUIO paboTocrtoco6HOCTH, ypoBHA BDNF, yirydieHU0 HACTPOEHU, & TAK)Ke IOBBIIIIEHHIO KAYeCTBA JKU3HH
MMaIUEHTOB OCHOBHOU TPYIIIIBL.

Knaioueesle c106a: KOTHUTUBHAA (PYHKINA, HEUPOIICUXOJIOTHYECKOe TecTupoBanue, BDNF, siutuii.

ABSTRACT

A study evaluating the use of lithium ascorbate in the treatment of cognitive dysfunction involved 200 patients
with cerebrovascular disease (mean age 52 years, 92 men, 108 women). Participants were divided into two groups:
main (n = 100) — conventional therapy (vascular, nootropic) + lithium ascorbate (at a dose of 780 mg/day) and control
(n =100) — conventional therapy only. The treatment continued for 2 months. In all patients, the level of Li in the hair, the
amount of brain-derived neurotrophic factor (BDNF) in the blood plasma, and the neuropsychological status were assessed
before and after treatment.

It was found that the use of lithium ascorbate in combination with conventional therapy contributed to a significant
increase in working efficiency, BDNF level, to mood improvement, as well as an increase in the quality of life of patients in
the main group.

Keywords: cognitive function, neuropsychological testing, BDNF, lithium.
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BBEJAEHWUE

KornuTuBHbIE QYHKIUU NPEACTABIIAIOT COOOU
HanboJsiee CJI0KHO OPTraHU30BaHHBIE (DYHKIIUU TO-
JIOBHOTO MO3Ta, OTBEYAIOIIME 32 /[BUraTeIbHbIE Ha-
BBIKH, TIAMATb, PEYb, MBIIIJIEHHE, BOCIPHUATHE, BHU-
MaHUe, C TOMOIIBI0 KOTOPBIX OCYIIECTBIISAETCS KOH-
TaKT U B3aUMO/IEHCTBHE UEJIOBEKA C OKPYKAIOIIUM
MHPOM. B Hacrosee BpeMs B COBpeMEHHOH Me/iH-
nuHe mpobsieMa HapyIleHus KOTHUTHUBHOU (DYHK-
I ABJISETCA OLHOH M3 Hanbosiee 3HAYMMBIX U aK-
TYaJIbHBIX.

OnHa U3 BOKHBIX 3371a4 COBPEMEHHOTO 37IPaBO-
OXpaHEHUs — 3aMe/[JIeHUe IIPOrPECCUPOBAHMS KOT-
HUTHBHBIX HapyIIeHHUH, B YaCTHOCTH, IIepeXo/ia OT
JIETKUX KOTHUTHBHBIX HAPYIIEHUA K YMEPEHHBIM.
OJIHAaKO JIOCTATOYHO TPEBOXKHBIM SIBJIETCS TO, UTO
710 24 % sury cTapiie 60 JeT UMEIOT U3MEHEHUs, CO-
OTBETCTBYIOIIE€ KPUTEPUSAM YMEPEHHBIX KOTHUTHB-
HBIX HapylieHu# [1]. Ba’kHO OTMETHUTH, UTO y 10—
15 % TAIMEHTOB C IPOSBIEHUAMU YMEPEHHBIX KOT-
HUTHUBHBIX HApYIIEHUHU pa3BUBAETCS JEeMeHIUs B
TeYeHHe OJHOTO T0/1a, IPHUBOJANIAS K YACTUYHOM
WJIY TIOJIHOH yTpaTe CaMOCTOSATEHBHOCTU U BO3MOK-
HOCTH CaMOOOCITYy?>KUBAHUSI B COITMATTbHO-OBITOBOH U
npogdeccroHanbHOU chepax [2].

B coBpeMeHHBIX MEX/IYHAPOJIHBIX KIacCUpU-
KaI[UAX OTCYTCTBYeT MOHSATHE «JIETKHEe» KOTHHUTHB-
Hble HApYIIEHHUs, a CTATUCTUYECKH YUUTHIBAIOTCS
TOJIBKO YMepEHHbIe KOTHUTUBHbBIE HAPYIIIEHUA U Jie-
MeHIusA. [T0CKOJIbKY JierKrie KOTHUTUBHBIE HApyIIIe-
HUS He OKa3bIBAIOT BJIUSHUS HA COIUMAIBHYIO, OBITO-
BYI0 U NPOGECCUOHAIBHYIO JIEATETHHOCTD MalHeH-
T4, UX OYeHb TPYHO O0BEKTUBU3UPOBaTh. OTHAKO
He CBOEBPEMEHHO /IMarHOCTUPOBAHHbBIE JIETKHE KOT-
HUTHBHBIE HAPYIIEHH IJIABHO TPAHCHOPMUPYIOTCSA
B «yMepeHHbIe» U 3aTEM B JIEMEHITHIO [3].

IIpu UCIIOB30BAaHUU CTAHZAPTHHIX HEHPOIICH-
XOJIOTHYECKUX METOZIOB JIMaTHOCTUKH JIETKUE KOT-
HUTHUBHbIE HApYIEHUs He BCeryla O4YeBUAHBI. Bo
MHOTHUX CJIy4asiX fjaxke He (DUKCUPYETCs J0CTOBEP-
HBIX OTKJIOHEHUH OT CPEHECTATHCTUIECKIX HOpMa-
TUBOB. TeM He MeHee y MAaNMEHTOB MOTYT IIPOSIB-
JISIThCSL OT/IE/IbHBIE CUMIITOMBI, TAKUE KaK ObICTpast
YTOMJISIEMOCTH IIPYU OOBIYHOH YMCTBEHHOH JleATe b~
HOCTH, HEBHUMATEJIBHOCTb, ITOBBIIIIEHHAS 3a0bIBUN-
BOCTb, 3aTPyZHEHHE B COCPEOTOUEHUU Ha/l UeM-
smbo. Kpome Toro, manueHT, KpUTUIHO OIIEHHBAIO-
WY CHIKEHVE CBOMX MHTEJUIEKTYAJbHBIX CIOC00-
HOCTEH, 110 CPABHEHUIO C MCXOJHBIM YPOBHEM, MO-
JKET IPEJIBABJIATH CyObeKTUBHBIE KaJI00BI, B CBA3H C
yeM ITepe]] MPOBEIEHUEM TEPAIUK, HATIPaBJIEHHOH
Ha yJIydIlleHue KOTHUTUBHBIX (DYHKIIHH, HEOOXOTH-
MO OIIEHHUTH €ro 3MOILMOHAIBHBIA CTATyC C IIEJIBIO
HCKJIIOUEHUs JIeTIpeccud [4, 5].

INTRODUCTION

Cognitive functions are the most complexly or-
ganized functions of the brain, that are responsible
for motor skills, memory, speech, thinking, percep-
tion, attention, with the help of which a person’s con-
tact and interaction with the outside world is carried
out. Currently, in modern medicine, the problem of
cognitive function impairment is one of the most sig-
nificant and urgent.

One of the important tasks of modern health
care is to slow down the progression of cognitive
impairments, in particular, the transition from mild
to moderate cognitive aberrations. However, it is
quite alarming that up to 24% of individuals over
60 years have changes that meet the criteria for
moderate cognitive impairments [1]. It is important
to note that in 10—15% of patients with manifesta-
tions of moderate cognitive aberrations, a dementia
develops within one year, leading to a partial or
complete loss of the autonomy and possibility of
self-care in the social, domestic and professional
spheres [2].

In modern international classifications, the con-
cept of mild cognitive impairment is absent, and only
moderate cognitive impairments and dementia are
statistically taken into account. Since mild cognitive
impairments do not affect the patient’s social, every-
day and professional activities, it is very difficult to
objectify them. However, not timely diagnosed mild
cognitive impairments gradually transform into
moderate and then into dementia [3].

When using conventional neuropsychological
diagnostic methods, mild cognitive impairments are
not always obvious. In many cases, the reliable de-
viations from the average statistical standards are
not even recorded. Nevertheless, patients may show
individual symptoms, such as easy fatigability dur-
ing normal mental activity, inattention, increased
forgetfulness, difficulty in concentrating on any-
thing. In addition, a patient who critically evaluates
the decrease in his intellectual abilities, compared
with the baseline level, may present subjective com-
plaints, and therefore, before starting therapy aimed
at improving cognitive functions, it is necessary to
assess his emotional status in order to exclude de-
pression [4, 5].

Impairment of cognitive function is facilitated
by a wide variety of mental disorders which are
caused not only by organic brain damage, but also
by metabolism abnormalities, including an ele-
mental dysmetabolism [6]. Any changes in the ele-
mental composition resulting from the impact of
various factors can lead to a wide range of disor-
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HapyireHuio KOTHUTHUBHOU (YHKIMH CIIOCO0-
CTBYET MHOTOUHCJIEHHOE Pa3HOOOpa3ue IICHXIIeCKIX
PAaccTpOKCTB, KOTOPBIE OOYCJIOBJIEHBI HE TOJILKO Opra-
HUYEeCKUM IopaskeHHeM ToJIOBHOTO MO3Ta, HO U Hapy-
IIeHrieM OOMEHHBIX IPOIIECCOB, B TOM YHCJIE U dJie-
MEHTHOTrO cocTaBa [6]. JIroOble M3MEHEHUS B 3JIEMEHT-
HOM COCTaBe, BO3HUKIIINE B PE3YJIbTATe BO3IEUCTBUS
PpasInYHBIX GAKTOPOB, MOTYT IIPUBOIUTH K IIIMPOKOMY
CIIEKTPY HApYIIEHUH B )KUBOM opranusMe [7]. B Hacto-
slllee BpeMsi BOIIPOC BO3JIEHCTBUA MUKDPO3JIEMEHTOB
HAa KOTHUTHUBHYIO (QYHKIIHIO SIBJISIETCS aKTyaTHHBIM.

Cpenu ¢$akTOpOB, CIIOCOOHBIX KOHTPOJIHMPOBATD
MeTaboJIN3M KJIETOK TOJIOBHOTO MO3Ta B YCIJIOBHUAX
TUIIOKCHH, BBIIEJISTIOT HEUpOoTpohudIecKuil hakTop
rosioBHOro mo3ra (BDNF), nelicTBue KOTOPOTO OCy-
mectBisieTcs yepe3 LNGFR u TrkB-perenTopsr [8].
Hetiporpoduueckuii GpakTop roJ0BHOTO MO3ra 00-
JIa/iaeT MIUPOKUM PAJIoM GYHKIIMOHAIBHBIX CBOUCTB
U HEHPOIUIACTUYHOCTBIO, T. €. CIIOCOOCTBYET BBIKU-
BAHUIO KJIETOK TOJIOBHOTO MO3Ta; MIPUHUMAET yda-
ctue B uddepeHITUpOBKe HEHPOHOB, CHHAIITOTeHE-
3€ U HEHPONPOTEKINHU B IEPUOJ pa3BUTUA [9]. Ak-
TUBHOCTH U cofepkanue BDNF 3aBucAT He TOJIBKO
OT YypPOBHEN MeNTUAHBIX (PaKTOPOB U AMUHOKUCIIOT
[10], HO 1 OT obGecneYyeHHOCTH TAaIluEeHTa MUKPOHY-
TPpUEHTaMH, B TOM UHCJIE JIUTHEM [11, 12]. B uccie-
JIOBaHUAX in vitro [13] u in vivo [13, 14] 6sL10 ycTa-
HOBJIEHO, YTO aCKOpOAT JIUTHSA MOXKET NPOSBIIATDH
aJIalITOTEHHBIN U HEHPOIPOTEKTOPHBIN 3(PDEKTHI.

IOEJDb NCCAEAOBAHUA

OIIeHKa IIpUMEHEHUA aCKOpﬁaTa JINTUA y TIalTUEH-
TOB Cpe/IHEro BO3pacTa ¢ KOTHUTUBHOU JIUChYHKITHEH.

MATEPHAJIBI 1 METO/ABbI

B nccnenoBaHuM NPUHAIN yIaCTHE 200 Malu-
€HTOB ¢ IepeOpPOBACKYIAPHON 60s1e3HbI0. CpeHui
BO3PACT — 52 T0JIa, 92 MYKYUHBI U 108 KEHIIHH.
VyacTHUKY UccIeIoBaHUA ObLIIN Pa3/ieIeHbl Ha JIBe
TPYTIIIBL:

1) ocHOBHAas (n = 100) — CTaHJIapTHAS TepaIHs
(cocymucrasi, HOOTPOITHAS) + aCKOPOAT JIUTHUS B JI03€
780 MKT/CyT B TEUEHHE 2 MEC;

2) KOHTpOJIbHAsA (N = 100) — TOJIBKO CTAHAAPT-
Hag Tepanus (CocyaucTas, HOOTPOIIHAsA), TAKXKe B
TeueHUe 2 Mec.

pynmsl comocTaBUMEBI IO TIOJIY, BO3PACTY, TPY-
ZTOBOMY 1 00pa30BaTEIbHOMY CTATYCY, BPEAHBIM IIPU-
BBIUKaM, KAYeCTBY JKH3HU, [TOKA3aTEIsIM HEHPOIICH-
XOJIOTUYECKOTO TeCTupoBaHus, ypoBHI0O BDNF u siu-
TuA. Beemu yyacTHUKaMu ObLIO TOAIMCAHO UHQOP-
MHPOBAHHOE COTJIACHe Ha yYaCTHe B UCCIIEZIOBAHUH.

Kputepusamu uckiitoueHus b0t 6epeMeHHOCTb,
[IePUOJ] JIAKTAIIUN, HAUINYNE B aHAMHE3€ UeperrHo-
MO3TOBBIX TPaBM, OCTPBIX HAPYIIEHUU MO3TOBOTO

ders in a living organism [7]. Currently, the issue of
the impact of trace elements on cognitive function
is relevant.

Among the factors that can control the metabo-
lism of brain cells under the conditions of hypoxia,
the brain-derived neurotrophic factor (BDNF) is dis-
tinguished, which acts through LNGFR and TrkB re-
ceptors [8]. The brain-derived neurotrophic factor
has a wide range of functional properties and neuro-
plasticity, i.e., it promotes the survival of brain cells;
takes part in the differentiation of neurons, synapto-
genesis and neuroprotection during development
[9]. An activity and amount of BDNF depend not
only on the levels of peptide factors and amino acids
[10], but also on the provision of the patient with mi-
cronutrients, including lithium [11, 12]. In studies in
vitro [13] and in vivo [13, 14], it was found that lithi-
um ascorbate can exhibit adaptogenic and neuropro-
tective effects.

AIM OF THE RESEARCH

Evaluation of the use of lithium ascorbate in
middle-aged patients with cognitive dysfunction.

MATERIALS AND METHODS

The study involved 200 patients with cerebro-
vascular disease. The median age was 52 years old,
92 men and 108 women. The study participants were
divided into two groups:

1) main (n = 100) — conventional therapy (vas-
cular, nootropic) + lithium ascorbate at a dose of
780 ug / day for 2 months;

2) control (n = 100) — only conventional thera-
py (vascular, nootropic), also for 2 months.

The groups were comparable in terms of gender,
age, work and educational status, bad habits, quality
of life, neuropsychological testing indicators, BDNF
and lithium levels. All participants signed informed
consent to participate in the study.

The exclusion criteria were pregnancy, lactation
period, a craniocerebral trauma, acute cerebrovascu-
lar accidents in the history, severe diabetes mellitus,
hepatic, renal, cardiovascular failure, and oncologi-
cal diseases.

To assess the neuropsychological status in the
groups, the following were used: the Quality of life
Questionnaire (neurological module), the Beck De-
pression Inventory (BDI), the method of A.R. Luria
(10 words), the Schulte Table, the Mini Mental State
Examination (MNSE), a technique for the study of
visual-spatial gnosis. Testing was carried out in the
morning from 8 a.m. to 10 a.m. after a meal.

40
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KPOBOOOpAIIEeHUs], TAIKEJIOe TeYEHNE CaxapHOTo JTha-
Oera, IeYEHOUHAS, TIOUEYHAsI, CEPIEUHO-COCYTUCTast
HE/I0CTaTOYHOCTh, OHKOJIOTUYECKUE 3a00JIeBaHU.

JI71 OlleHKH HEUPOIICUXOJIOTHYECKOTO CTaTyca B
Tpymmax MCIOJb30BAINCh: OMPOCHUK «KauecTBo
JKUBHU — HEBPOJIOTUYECKUH MOJyJIb», IIKaja Jie-
mpeccun Beka (Beck Depression Inventory — BDI),
meronuka A.P. Jypus «10 ciioB», Mmeronuka «Tabau-
na lynpTe», KpaTKas MIKajaa OIEHKH IICUXUIECKOTO
craryca (Mini Mental State Examination — MNSE),
METOMKA HCCJIEIOBAHUSI 3PUTETbHO-IIPOCTPAHCT-
BEHHOTO THO3uca. TecTHpoBaHWE IIPOBOAUIOCH B
yTpeHHee BpeMs ¢ 8 /10 10 U Ha ChITHIN JKETY/IOK.

Y Bcex MAIUEHTOB OIPENEIISICS MHUKPO3JIe-
MEHTHBII COCTaB BOJIOC, B YaCTHOCTHU Li, 10 U 1mocye
sedyeHusd. B TeueHne 6 yacoB oOpasiibl BOJIOC ObLIU
BBICYIIIeHbI TIpH f 105 °C, mmocJie 4ero ObLI0 BBITIOJIHE-
HO B3BelIMBAaHME Ha AaHAJIUTHYECKUX Becax
PerkinElmer AD-6 Autobalance ¢ To4HOCTBIO /10
0.1 MT. 3aTeM HaBeCKH IOJIyUeHHOTO MaTepHasia re-
peHocwu B aBTOKJIAB (TeJIOHOBBIN cocyn Beccesst)
U 100aBsid 1 M 70% HNO3 (ocoboii YMCTOTHI),
MIPOIIEAIIEeH BTOPUYHYIO TIEPETOHKY, ITOC/IE Yero aB-
TOKJIAB IIOMEIAJICS B MUKPOBOJIHOBYIO CHCTEMY TIPO-
bomoaroroeku MD-2000 (CEM, CIIIA), koropas
obecIieunBaeT BBICOKOE JABJIEGHHE U TEMIIEPATYPY
kunenusa HNO 5 B Teuenunie 60 MIH, IIOCIE OXJIAXKIE-
HUSA, OT MIOJIYYEHHBIX PACTBOPOB B IJIACTUKOBBIE CO-
Cyzpl ObLTH OTOOPaHBI 06GPA3Ibl B 00hEME 1 MJT M Pas-
OaByieHbI B 5 pa3 OWJUCTHWIMPOBAHHOH U Jie-
WOHHU3UPOBAaHHOU BoAaMU. TakKe OTHEIbHO ObLI
IIPUTOTOBJIEH PACTBOP «XOJIOCTOU ITPOOBI», JIJIsI KOH-
TPOJIsI YHCTOTHI aHau3a ¢ cojiep:kanuem HNO 9
H,0,, HO B npomopuusax, HAEHTHYHBIX COJEpKa-
HUIO OTHUX PEareHTOB B UCCIIelyeMbIX oOpasiax. B ka-
YecTBe BHYTPEHHETO CTaH/IapTa B PAaCTBOPHI BBOIHIIH
WHIUN B KOHIIEHTpANUHU 25 MKT/J1. KasinbpoBouHbIe
pacTBOpbl OBUIM IPUTOTOBJIEHBI U3 CTaHIAPTHBIX
pactBopoB ¢pupmbl VIRC ¢ u3BecTHBIM cO/iep:KaHU-
€M B JhamnasoHe 5—1000 MKr/j. IlogydeHHBbIE pac-
TBOPBI aHAJTU3UPOBAINCH HA Macc-criekTpomeTrpe VG
PlasmaQuad PQ2 Turbo (Aurmus). IIpoBoauioch
3 BKCIO3UITUH KAXK0T0 00pasiia, BpeMsi HHTETPUPO-
BaHUs CHTHajIa 60 c¢. Pe3ysibTaThl aHAIM3a «XOJIO-
CTOU MPOOBI» ABTOMATUYECKH BBIUUTATICH B aHATH-
3e. EAMHUIIBI u3MepeHus — MKT/KT. JlTaHHBIH MeTOJ
MTO3BOJISIET C BHICOKOM TOYHOCTBIO MMPOBOAUTE KOJIH-
YeCTBEHHBIN aHAJIU3 COZEPIKAHUSA JI0 48 3IEMEHTOB
nepuouueckon cucremsl J[.M1. MeHyieneeBa B BOJIO-
cax u ipyrux buocybcrparax [15].

¥ Bcex mManueHTOB OCYIECTBIISAICA 3a00p KpOBU
Juis onpenesnenusa yposHa BDNF merozom uMMyHO-
depmenTtroro ananuza (ELISA). Hcmosb3oBaniuch
HaOOPBI /IJIsT KOJIMYecTBeHHOTO onpesenenuss BDNF
YeJIOBEKA B IJIa3Me KPOBU M UMMYHO(EPMEHTHBIN

In all patients, the trace element composition of
hair, in particular Li, was determined before and af-
ter the treatment. Within 6 hours, the hair samples
were dried at 105°C, after which they were weighed
on an analytical balance PerkinElmer AD-6 Autobal-
ance with an accuracy of 0.1 mg. Then, sample weight
of the obtained material were transferred into an au-
toclave (teflon Wessel’s container) and 1 ml of 70%
HNO, (high purity), which had undergone secondary
distillation, was added, after which the autoclave was
placed in a microwave sample preparation system
MD-2000 (CEM, USA) which provides high pressure
and boiling point of HNO.,. Within 60 min, after
cooling, 1 ml samples were taken from the obtained
solutions into plastic vessels and diluted 5 times with
bidistilled water and deionized water. Also, a blank
sample solution was prepared separately to control
the purity of the analysis with the content of HNO,,
H,O,, H,O identical in proportion to that of the cor-
responding reagents in the studied samples. Indium
at a concentration of 25 ug/1 was added to the solu-
tions as an internal standard. Calibration solutions
were prepared from VTRC standard solutions with a
known content in the range of 5—1000 pg/1. The re-
sulting solutions were analyzed in the mass spec-
trometer VG PlasmaQuad PQ2 Turbo (England).
Three exposures of each sample were carried out, the
signal integration time was 60 s. Blank sample as-
sessment results were automatically subtracted in
the analysis. Measurement units — ug/kg. This
method allows high-precision quantitative analysis
of the content of up to 48 elements of the Men-
deleev’s Periodic Classification in hair and other bio-
substrates [15].

All patients underwent blood sampling to deter-
mine the level of BDNF by enzyme-linked immuno-
assay (ELISA). We used Kkits for the quantitative de-
termination of human BDNF in blood plasma and an
immunoassay photometer ImmunoGlum-2100
(USA). Three vials (8 ng/vial) containing recombi-
nant human BDNF in protein buffer with preserva-
tives lyophilized for 96 samples were taken. A pre-
liminary one-stage dilution of the samples was car-
ried out at a ratio of 1 : 20. The total incubation time
was 210 min at 20—25°C. The minimum average de-
tectable amount of BDNF is less than 20 pg/ml.

For the standard processing of the research re-
sults, the methods of mathematical statistics were
used including the calculation of the numerical char-
acteristics of random variables, testing statistical hy-
potheses using parametric and nonparametric crite-
ria, correlation and variance analysis. Comparison of
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doromerp ImmunoGlum-2100 (CIIIA). Bpamuck
3 ¢akona (8 Hr/dakoH), comepiKaux peKoMOu-
HaHTHBIN yesioBeueckuii BDNF B 6esikoBoM Oydepe
C KOHCepBaHTaMU, JUOPUWIN3UPOBAHHBIA Ha
96 1pob. IIpoBoAmIN IpeABApUTEIBPHOE OHOCTA-
nuitHOe paszbaBsieHre 0Opa3IloB B COOTHOIIEHUHU
1 : 20. Obmee BpeMsA MHKyDanMM — 210 MHUH IIpU
20—25 °C. MuHuUManbHOE CpeflHee JIeTEeKTUPYeMOoe
xosmmuecTBO BDNF — MeHee 20 1ir/mit.

Jns craHgapTHON 0OpabOTKU Pe3yJIbTAaTOB HC-
CJIeZIOBAHUSA KCIIOJIB30BIMCH METOABI MaTeMaThde-
CKOHM CTaTUCTUKH, BKJIIOYAIOIIHE PACUYET YHCIOBBIX
XapaKTEPUCTHK CJIyJaWHbIX BEJIMUYUH, IPOBEPKU CTA-
THCTUYECKUX TUIIOTE3 C HCIIOJIH30BAHUEM IIapaMe-
TPUYECKUX U HelapaMeTPUUECKUX KPUTEPHUEB, KOP-
PeANMOHHOrO U IUCIIEPCUOHHOTO aHam3a. CpaBHe-
HUe IPOrHO3UPYEMBIX 1 HaOJII0ZJaeMBIX YaCTOT BCTpe-
YaeMOCTH HCCJIEyeMbIX NMPU3HAKOB IMPOBOAUIOCH C
IIOMOILBIO KPUTEPUsl XU-KBa/parT, T-kpurepusa Buii-
KOKcoHa, U-kputepus ManHa —YurtHu u Tecta CThio-
JeHta. Mcnonp3oBasmcs nporpamma STATISTICA
10.0 u anekTpoHHbIe Tabuipl Microsoft Excel. Ilpu
CTAaTUCTUYECKOU 0OpabOTKe JIAHHBIX PA3JIMYHSA CIU-
TaJINCh 3BHAYUMBIMU IIPHU P < 0.05.

PE3YJIBTATBI U OBCY:KJAEHUE

BbUT TpoBe/ieH aHATH3 TTAPHBIX ACCOITAATIAHN MEK-
Zly Bo3pacToM U ypoBHeM JutuA U BDNF. BreisasieHo,
YTO TaHHbBIE TIOKA3aTEIN HAXOAATCS B 00OPAaTHOM 3aBU-
CUMOCTH OT BO3pAacTa, T. €. UeM BBIIIIE BO3PACT, TEM
Hroke ypoBeHb BDNF (p < 0.05) usutus (p < 0.05).

I[IpoaHanu3upoBaHbl  MapHbIE  ACCOIMAIIMH
MEK/Iy YPOBHEM JIUTUS W TIOKA3aTeJsIMHU IITKasl
MMSE u Bbeka, yposaem BDNF. YcranosseHo, 4To
MIpY CHUKEHUU YPOBHS JIUTHUS B OPraHU3ME IIOBBI-
MIAK0TCS ITOKa3aTeu 1Mo mkase beka (p < 0.05), cHU-
JkaroTes nmokasarenu o miaire MMSE (p < 0.05) u
ypoBenb BDNF (p < 0.05).

AHaJIN3 HEUPOTICUXOJOTUYECKOTO CTaTyca Ia-
[IMEHTOB B TPyIIe KOHTPOJIA B TUHAMUKE JIEUEHUS
TI03BOJIUJI OLIEHUTD 3 HEKThI CTAaHAPTHOU TEpaTuu
(Tab1. 1). BISIBJIEHBI JOCTOBEPHOE TIOBBIIIIEHNE 3HA-
YEeHUU IMOKA3aTeJIsl «3PUTETbHO-TIPOCTPAHCTBEHHBIN
THO3HC» (P < 0.05), y/Iy4llleHre HACTPOEHUs U ITOKa-
3areJied 1o IIKase jenpeccun beka.

AHayu3 HEUPOIICHXOJIOTHYECKOr0 cTaTyca Ia-
[MEHTOB OCHOBHOHM TPYNIIbI B AUHAMUKE JIEUEHUs
TOKa3aJl, YTO CTaH/I[ApTHAs Teparus, JIOMOJTHEeHHAs
MIPUEMOM acKOpOATOM JIUTHSA, OKazajach bosiee a¢-
(eKTUBHOMU 110 CPaBHEHUIO CO CTAH/AAPTHOU Teparu-
efi (tabn. 2). [loMuMoO yJydlIleHUs] 3PUTEIIBHO-
IIPOCTPAHCTBEHHOTO THO3MCA, [IOKA3aTeJIEH 10 IITKa-
Je menpeccnu beka u kadectBa KusHU (p < 0.05),
mpuéM ackopbaTa JUTUA ObLI aCCOIMUPOBAH C JI0-

the predictable and observed frequencies of occur-
rence of the studied traits was carried out using the
chi-square test, Wilcoxon’s test, Mann-Whitney test,
and Student’s t-test. The program STATISTICA 10.0
and Microsoft Excel spreadsheets were used. During
statistical processing of the data, the differences
were considered significant at p < 0.05.

RESULTS AND DISCUSSION

An analysis of paired associations between age
and lithium and BDNF levels was performed. It was
revealed that these indicators are inversely related to
age, i.e., the higher the age, the lower the level of
BDNF (p < 0.05) and lithium (p < 0.05).

Paired associations between the lithium level
and indicators of the MMSE and the BDI, BDNF
level were analyzed. It was found that with a de-
crease in the level of lithium in the body, the indica-
tors on the BDI (p < 0.05) increase, while those of
the MMSE (p < 0.05) and the BDNF level (p < 0.05)
decrease.

Analysis of the neuropsychological status of pa-
tients in the control group in the dynamics of treat-
ment made it possible to assess the effects of conven-
tional therapy (Table 1). A significant increase in the
values of the Visual-spatial gnosis indicator
(p < 0.05), an improvement in mood and the BDI
score were revealed.

Analysis of the neuropsychological status of pa-
tients in the main group in the dynamics of treat-
ment showed that conventional therapy supplement-
ed by lithium ascorbate, was more effective than only
conventional therapy (Table 2). In addition to im-
proving visual-spatial gnosis, the parameters on the
BDI and quality of life scales (p < 0.05), lithium
ascorbate intake was associated with a significant in-
crease in indicators according to the Schulte Table,
10 words method; with improved memory (p < 0.05)
and working efficiency; as well as a decrease in the
severity of cerebral disorders, and an increase in
BDNF and lithium levels.

CONCLUSION

The use of lithium ascorbate contributes to the
reduction of cognitive deficiency manifestations in
middle-aged patients with cognitive dysfunction.
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Ta6auna 1. luHaMUKa HCCleAyeMbIX II0Ka3aTesel y MaleHTOB B TPYIIe KOHTPOJIA

Table 1. Dynamics of the studied parameters of patients in the control group

o neuenus / Before treatment

ITocite steuenust / After treatment

ITokazatesb / Parameter p
M m M m
3pUTENBHO-TIPOCTPAHCTBEHHBIA 6.9 0.12 7.23 0.16 <0.05
THO3MUC, OaIbI
Visual-spatial gnosis, points
Hactpoenue, % 1.59 0.05 1.82 0.04 <0.05
Mood, %
Illkasna nenpeccuu beka, 6aisl  9.34 0.66 7.13 0.47 <0.05
BDI, points
Mertoanka «10 CJIOB», OaJIJIbI 3.72 0.07 3.66 0.06 >0.05
10 words method, points
Ta6suia llyabTe, 6aibt 1.0 0.01 1.0 0.01 >0.05
Schulte Table, points
KauecTBo »k13Hu, 6asibl 16.4 0.19 16.9 0.14 >0.05
Quality of life, points
TTamsaTs, % 1.55 0.05 1.66 0.05 >0.05
Memory, %
Pab6orocrnocobHoCTb, % 1.64 0.05 1.71 0.05 >0.05
Working efficiency, %
OO0111eMO3TOBBIE NIPOSIBIEHUS, % 1.52 0.05 1.61 0.05 >0.05
Cerebral manifestations, %
BDNF, or/mu (pg/ml) 27 504.93 699.16 28 383.3 547.65 >0.05
Li, mxr/xr (ug/Kkg) 0.01346 0.005 0.01408 0.005 >0.05
Ta6auna 2. /luHaMuUKa UCCIeyeMbIX IIoKa3aTesield y alueHTOB B OCHOBHOM TPYIIIe
Table 2. Dynamics of the studied parameters of patients in the main group
o sneuenus / Before treatment ITocne neuenus / After treatment
ITokazaresip / Parameter p
M m M m
3pUTEHHO-TIPOCTPAHCTBEHHBIA  7.17 0.14 8.09 0.1 <0.05
THO3HC, OAJIBI
Visual-spatial gnosis, points
Hactpoenmue, % 1.83 0.04 1.88 0.03 >0.05
Mood, %
IlIkana nenpeccuu beka, 6aiel - 9.88 0.54 5.48 0.45 <0.05
BDI, points
MeTouKa «10 CJIOB», OasIIhI 3.7 0.06 3.33 0.08 <0.05
10 words method, points
Tabuna IlynbTe, 6abl 1.06 0.01 0.99 0.01 <0.05
Schulte Table, points
KauecTBo »K13HU, OAILIBI 15.58 0.22 16.35 0.22 <0.05
Quality of life, points
Ilamsars, % 1.62 0.05 1.97 0.02 <0.05
Memory, %
PaGoTtococobHOCTh, % 1.64 0.05 1.96 0.02 <0.05
Working efficiency, %
OO6111eMO3TOBBIE ITPOSIBJIEHUA, % 1.46 0.05 1.88 0.03 <0.05
Cerebral manifestations, %
BDNF, rr/mu (pg/ml) 27 622.39 649.54 31510.24 676.53 <0.05
Li, mxr/xr (ug/kg) 0.01411 0.005 0.017602 0.003 <0.05
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CTOBEPHBIM ITOBBIIIIEHUEM ITOKa3aTesIel o TabJIuIe
[IysbTe, MO0 METOJUKE «10 CJIOB», C YJIyUIIEHHEM
mamATa (p < 0.05), paboTOCIOCOOHOCTH, CHUKEHU-
€M BBIPAKEHHOCTH OOIEMO3TOBbIX HapYIIEHUH,
yBesimueHreM ypoBHell BDNF u utws.
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