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1. Incepranifina po60Ta IPUCBIYEHA MOIYKY B3aEMO3B'SI3Ky MiXK PiBHSIMM OKCUAATUBHOTO CTPECY, EHJIOT€HHO]
iHTOKCHKallii, eHIoTe NianbHOi AUCPYHKLII Ta KIIHIYHUMHY IPOSIBAMY [ICUXOHEBPOJIOTIYHUX IOPYLIEHD Y MALli€HTIB,
ki nepenecny Covid-19, a Takox 3'1CyBaHHIO ix iHQOPMaTUBHOCTI [1J1s1 IiarHOCTHKU [TIOCTKOBIHOTO CUHPOMY. 3
ypaxyBaHHSM 3a3Hau€HOr0 BUIlle, METOIO NOCIIIPKEHHSI CTaJI0 IIOKPAlLleHHS [[iaTHOCTUYHOTO aJITOPUTMY
IICUXOHEBPOJIOTIYHUX PO3JIaZliB IIPU MOCTKOBIAHOMY CMHAPOMI Ha OCHOBI IOCJIiJP)KEHHSI 3B'SI3Ky MIXX piBHSIMU
apridiHy, cepenHix MOJIeKyJ, CTaHy CUCTeMU IIEPUKUCHOTO OKMCJIEHHS! JIiMifiB, okucHOI Mogudikanii 6inkiB i
piBHEM BHpaK€HOCTi ICUXOHEBPOJIOTIYHMX NTOPYyLIEeHb. B 0CHOBY po60TH NOKIaieHO JoCiiKeHHs 82 0cib i3
niarHozoMm COVID-19, BcTaHOBIEHMM Y IEpiof i3 BepecHs no aucronan 2021 poky. 61 (74,0 %) i3 1ux y4acHUKIB, y
SIKUX CUMIITOMU TPUBAJIM NOHAL 12 TKHIB, 6ysn Kjacu@ikoBaHi SIK Taki, o MaloTh IOCTKOBIIHUM CUHAPOM. 3riTHO

3 pe3yJibTaTaMu aHasi3y aHaMHeCTUYHUX JaHux, 1o COVID-19 nanjeHTH BBaXXau cede MPakTUIHO 3[0POBUMHU (IO



BiATIOBiZIaJI0O KPUTEPIiSIM BKJIIOUEHHS). Bei nalieHTn oTpuMarnu cTaliioHapHe JIiKyBaHHS 3i cepeHiM TepMiHOM
nepe6yBaHHs B jikapHi 11,2 nxi. KonTpospHy rpymny ckianu 20 30poBUx oci6. YciM nauieHTam 6yJ10 IIpOBeeHo
KJIiHIYHO-HEBPOJIOTIYHUH OIJIS1T, [1aTOIICUXOJIOTIYHE NOCII)KEHHS i3 BUKOPUCTAaHHAM IIKal: nemnpecii A.T Beka,
TeCTy TpUBOXKHOCTI Crin6eprepa (STAI), mkanu acteniyHoro crany (IIAC), KOpOTKOi OLIiHKM IICMXiYHOTO CTaTyCy
(Mini-Mental State Examination, MMSE), onuTyBasIbHUKA SIKOCTi )KUATTS, 1aOOPaTOPHO-6ioxiMiuHEe JOCIIiIKEHHS:
BU3HAYEHHS PiBHA apriHiHy, piBHS CEPEIHIX MOJIEKYJI, CTAaHy CUCTEMY IIEPUKUCHOTO OKMCHEHHS JIiMiJIiB Ta OKMCHOI
mopu@ikauii 6inKiB y cupoBariii BEHO3HOI KpoBi. OOGCTEXXEeHHS IIPOBOAMIIOCS ABivi: IEepIIXii pa3 B TOCTPOMY Iepiofi
KOPOHAaBipPyCHOI XBOpoOH, N103Ha4YMJIU SIK 4yacoBa Todka 1 (UT1) i gpyruii - yepes 12 TW>KHIB MiC/Isl BUITMCKY i3
CTaljoHapy, [0 BU3HAYMJIU SIK YacoBy TOuKy 2 (UT2). Y nauienTis rpyn B i C y UT1 BusiBIeHO CTaTUCTUYHO 3HAUYILIE
nigsueHHs npoaykKTiB [1OJI mopiBHAHO 3 KOHTPOJIbHOO rpymoro. Y YT2 nokasuuku [10J1 B rpymi B 3HmKyBaiucs 1o
HOPMH, TOZI SIK y rpyni C 3a/Mmanych NigBUIIEHMMH, 110 BKa3ye Ha XPOHIYHE YPaKEHHSI KIIITUHHUX MeMOPaH.
Anasoriuni TeHzeHnii criocrepiranucs i mono OMDB: y naiieHTiB i3 IOCTKOBIZHUM CUHIPOMOM IIOKa3HUKU HE
[IOBEPTAJIMCh 1O HOPMU, 110 CBIIYMTH [P0 TPUBAJLy OKCUIIATUBHY JleCTPyKIiio 6inkiB. ¥ UT1 yci nanienTn manu
3HWKEHMH piBeHb L-apriHiny, ajsie yepes 12 Tv>KHIB y rpymi B BiH MifBUIyBaBCcs BULLE HOPMU, TOA] AK y rpyi C
3Q/IMIIABCS HU3bKUM. Lle MoXe CBifunuTH Npo 30epexkeny enpoTenianpny aucyHkuito npu [1C. BogHovac piBeHb
cepelHix MOJIeKys OyB MiIBULLEHUM y TOCTpuii nepiog B 06ox rpynax B i C. Y YT2 B rpyni B Bin HopmanisyBascs, a B
rpyni C 3aMiaBcs NigBUILIEHNM, 110 BKa3ye Ha HEJOCTATHICTh €3iHTOKCUKALIMHMX MeXaHi3MiB. [lanienTtu rpynu C
MaJli HaliBUIIi TOKAa3HUKHU aCTEeHii Ta HAWHDKYi MOKAa3HUKU SIKOCTi )KATTS B 00MBi 4acoBi ToUku. Y rpymi B 1i
[TIOKa3HUKY MTOKpamyBanuca 3 yacoM. CTaTUCTUYHO 3HAUYyLli BiIMiHHOCTI CIIOCTEPIraanch y piBHAX acTeHii MixX
BCiMa TpbOMa Ipyramu, 0COOJIMBO BUP)KEHUMU Oy y nanienTis i3 [1C, mo cBigunTh PO XpOHIYHMIN BUCHAKIIMBUI
Xapakrep Inepebiry 1poro cTaHy. Yci nalieHTH EMOHCTPYBAIM BUCOKI PiBHI TPUBOKHOCTI, aje rpyna C mana
HavBumii 3HaueHHs K y UT1, Tak i yepes 12 TvokHiB. [lenpecuBHi CUMIITOMU TaKOX OyJIM 3HAYHO BUPAKEHI y Tpymax
B i Cy nopiBHSIHHI 3 KOHTPOJIBHOIO, TPUYOMY B rpyIi C BOHU 30epirasnchk Ha BUCOKOMY piBHI HaBiTh uepes 12
TVDKHIB, 110 BKa3ye Ha 3aTSDKHUM XapaKTep [ICUX0eMOLiHMX po3afiB. KorHiTHBHI QyHKIi, OljiHeHi 3a 1IKao0
MMSE, 6yu 3HWX€HI Y NIallieHTiB i3 TOCTKOBIIHUM CUHAPOMOM Yy IIOPIiBHSHHI 3 KOHTPOJIBHOIO IPYIIOK0, IPU [IbOMY
piBeHb KOTHITUBHOTO Ae(illUTy KOPEJIIOBaB i3 TSKKICTIO aCTEHIYHOTO CHMHAPOMY Ta MiIBULIEHUMU 6i0XiMiYHMMUI
[TOKa3HMKaMU OKCUIATUBHOTO CTPECY. AHAJII3 SIKOCTIi XXUTTS [TOKa3as., o B rpyIi C BOHA 3aIMIIaIach 3HAYHO
3HIDKEHOIO 32 BCiMa JOMEHaMHU, BKJIIOYAI0uX (Pisu4HEe 3[00POB’s, [ICUXO0JIOTIYHUI CTaH, PiBEHb HE3AJIEXKHOCTI Ta
couiasnbHi 38’13Ku. Kopessuiiinuiil aHasi3 BUSBUB TiCHI 3B’13Ku MiX piBHsiMU mapkepiB I10JI, OMB, cepennix
MOJIEKYJI Ta apTriHiHy 3 ICUXOMNATOJIOTIYHUMHU CUMIITOMaMU. 30KpeMa, BUCOKI piBHiI npoaykTis [T1OJI Ta OMB
ACOLI0BAJIMCS 3 BUPAKEHICTIO NENPECUBHUX i TPMBOKHUX CUMIITOMIB, @ TAKOX 3 IOTiPIIEHHSIM KOTHITUBHUX
dyHKUi. HU3bKUI piBeHb apriHiHy KOPEJIOBAaB i3 TSOKKICTIO aCTEHIYHOTO CUHIPOMY Ta HU3BKOIO SIKICTIO SKUATTSL.
OTtpumaHi faHi cBimyaTh 1po Te, w0 30epeskeHHs] OKCUIATUBHOTO CTPECY Ta €H0TesianbHOi AUChYHKIT micis
nepeneceroro COVID-19 e BaXXJIMBUMU NATOT€HETUYHUMU YMHHUKaMU (OPMYBaHHS [I0CTKOBITHOTO CUH/IPOMY.
BusHnauenns pisHiB [10JI, OMB, apritiny Ta cepeIHix MOJIEKYJI MOKE MAaTU BUCOKY [IiarHOCTUYHY L[iHHICTb 115
PaHHbLOTO BUSIBJIEHHS NALI€EHTIB 3 PU3UKOM PO3BUTKY TPUBAJIMX [ICUXOHEBPOJIOTIYHUX YCKIaAHEHD. BpaxoByoun
MyJIbTUPAKTOPHY IPUPOLY IOCTKOBIHOTO CUHIPOMY, Pe3yIbTaTy JOCIIKEHHS MiJKPeCI0I0Th HEOOXiTHICTD
MDKAMCLUIIIIHAPHOTO MifiX0Ay [0 MOro AiarHOCTUKY Ta JIiKyBaHHS 3 000B'I3KOBUM BKJIIOYEHHSM IICUXiaTPUYHOI,

HEBPOJIOTIYHOI Ta TEPANeBTUYHOI CKJIaf0BOI.

2. This dissertation is devoted to exploring the relationship between levels of oxidative stress, endogenous
intoxication, endothelial dysfunction, and the clinical manifestations of psychoneurological disorders in patients
who have recovered from COVID-19, as well as to evaluating the diagnostic value of these parameters for post-
COVID syndrome. Given the above, the aim of this study was to improve the diagnostic algorithm for
psychoneurological disorders in post-COVID syndrome by examining the relationship between levels of arginine,
medium molecules, lipid peroxidation system activity, oxidative protein modifications, and the severity of
psychoneurological symptoms. The study included 82 individuals diagnosed with COVID-19 between September
and November 2021. Among them, 61 (74.0%) with symptoms lasting over 12 weeks were classified as having post-
COVID syndrome. According to their medical histories, patients considered themselves practically healthy prior to



COVID-19 (meeting the inclusion criteria). All patients received inpatient treatment, with an average hospital stay
of 11.2 days. A control group of 20 age- and sex-matched healthy individuals with no history of COVID-19 was also
included. All patients underwent clinical neurological examination, pathopsychological assessment using the Beck
Depression Inventory, Spielberger State-Trait Anxiety Inventory (STAI), Asthenic State Scale (ASS), Mini-Mental
State Examination (MMSE), quality of life questionnaire, and biochemical testing including arginine levels, medium
molecules, lipid peroxidation system state, and oxidative protein modification levels in venous blood serum.
Examinations were performed twice: first during the acute phase of COVID-19 (Time Point 1 - TP1), and again 12
weeks after hospital discharge (Time Point 2 -TP2). In patients from groups B and C at Time Point 1 (TP1), a
statistically significant increase in lipid peroxidation (LPO) products was observed compared to the control group.
At Time Point 2 (TP2), LPO levels in group B decreased to within the normal range, whereas in group C they
remained elevated, indicating chronic damage to cellular membranes. Similar trends were noted regarding
oxidative modification of biomolecules (OMB): in patients with post-COVID syndrome, OMB levels did not return
to normal, suggesting prolonged oxidative destruction of proteins. At TP1, all patients exhibited decreased L-
arginine levels; however, after 12 weeks, the level increased above the reference range in group B, while remaining
low in group C. This may indicate persistent endothelial dysfunction in post-COVID syndrome. Simultaneously, the
level of medium molecular weight molecules was elevated during the acute phase in both groups B and C. At TP2,
this parameter normalized in group B but remained elevated in group C, indicating insufficiency of detoxification
mechanisms. Patients in group C demonstrated the highest levels of asthenia and the lowest quality of life scores
at both time points. In group B, these indicators improved over time. Statistically significant differences in asthenia
levels were observed among all three groups, with the most pronounced manifestations in group C. All patients
demonstrated elevated anxiety levels, with group C exhibiting the highest scores both at TP1 and after 12 weeks.
Depressive symptoms were also markedly expressed in groups B and C compared to the control group, with group
C maintaining high levels even after 12 weeks, indicating a protracted course of psycho-emotional disturbances.
Cognitive functions, assessed by the MMSE scale, were reduced in patients with post-COVID syndrome compared
to the control group. The degree of cognitive deficit correlated with the severity of asthenic syndrome and
increased biochemical markers of oxidative stress. Quality of life analysis revealed that in group C it remained
significantly reduced across all domains, including physical health, psychological state, level of independence, and
social relationships. Correlation analysis identified strong associations between the levels of LPO, OMB, medium
molecular weight molecules, and arginine with psychopathological symptoms. Specifically, high levels of LPO
products and OMB were associated with the severity of depressive and anxiety symptoms, as well as with
deterioration in cognitive functioning. Low arginine levels correlated with the severity of asthenic syndrome and
poor quality of life. The obtained data indicate that sustained oxidative stress and endothelial dysfunction
following COVID-19 infection are key pathogenic factors in the development of post-COVID syndrome. The
identification of those biomarkers may have high diagnostic value for the early detection of patients at risk of
developing long-term psychoneurological complications. Considering the multifactorial nature of of post-COVID
syndrome, the study’s results underscore the necessity for an interdisciplinary approach to its diagnosis and
treatment.
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