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1. MeTa pucepTaniiiHoi po60TH: BCTAHOBUTU OCOOJIMBOCTI CEPOTOHIHEPTiYHOTO 3a0€e3I1eYeHHsI XBOPUX Ha IIyKpOBUH
niabeT 2 TUIly B IIOCTKOBiIHOMY IIE€PiO/li Y B3a€MO3B'I3Ky 3 I10JIiIMOP(iZMOM reHiB (POJIaTHOrO LMKITY, BU3HAYMBIIN
NIPEOVIKTOPY HEMPOMEIIATOPHOI AUCPEryIIsLii Ta NUISIXU ONTUMIi3alil iHIuBinyani30BaHOi Teparii. AKTYyayIbHICTb
IOCJIiIKeHHS 3yMOBJIEHa BUCOKOIO TIOLIMPEHICTIO LiyKpoBoro Aiabety 2 tury (L1112) Ta HeobxigHiCTIO NOrInbaeHoro
BMBYEHHS CUCTEMHUX HaCJiJKiB oeaHaHoro BriuBy 112 i nepenecenoi kopoHasipycHoi inpexuii. 11J12 — onHe 3
HaMIOMINPEHIINX 3aXBOPIOBAHb Y CBITi, 1K€ CYIIPOBOJKYEThCSI PO3BUTKOM XPOHIYHUX YCKJIAAHEHD, 3HIKEHHSIM
SIKOCTi )KUTTS i HiIBULIIEHHSIM CMEPTHOCTI. Jl0ZaTKOBUM OOTSDKJIMBUM YMHHUKOM € nepeHecenuit COVID-19, saxkuil y

nanieHTiB i3 LIJI2 acouiloeTbcs 3 NOripieHHIM MeTab0JIiuYHOr0 KOHTPOJIIO, IPUIIBUIIIEHUM IIPOTPeCyBaHHIM



IiabeTUYHUX YCKIIaJHEeHb Ta (POPMYBAHHSIM HOBUX PO371a/liB 3 60Ky CepLieBO-CYAUHHOI, AUXa/IbHOI Ta LIeHTPabHOI
HEPBOBOI CUCTEM, 0COOJIMBO B 0Ci6 CcTapioro Biky. HaykoBi gaHi ninTBepmKyoTs 38’130k COVID-19 3 yckiagHeHUM
nepeb6irom 11112 gK y roctpuii nepiof, Tak i y BifjaeHOMY IIOCTKOBiIHOMY Iepiofi, Ipo 10 CBif4aTh YUCJIEHHI
MIOMYJIALiHI JOCII)KEHH Ta MeTaaHasli3u. BUABJIEHHS CTIMKMX KOTHITUBHUX Ta €MOLIMHUX NIOPYILIEHD y BiffjajeHi
TepMinu micss nepeneceHoro COVID-19 akryasnisye HEOOXiIHICTb OTIM61€HOTO BUBYEHHS HEMPOMETA00IiYHUX
MexaHi3MiB 11X 3MiH. PosIaTHUI LUKII Biflirpae Kito4oBy poJib y cuHTesi JHK Ta npouecax MeTUII0BaHHS; 10ro
IVCQYHKIIiS IPU3BOAUTD 40 HAKOIMYEHHS €HI0TE1i0TOKCMYHOIO TOMOLMCTEIHY, M BUIIYIOUN PU3BUK CYAUHHUX i
HEBPOJIOTIYHUX 3aXBOPIOBaHb. BCTAHOBJIEHO B3a€MO3B'SI30K MiX TsDKKicTIo COVID-19 Ta nomupeHicTio reHeTUIHUX
noslimopi3MiB reHiB (OJIATHOTO LUKIY; BU3HAYEHHS TaKUX I10/1iMOP(]i3MiB MOke 6yTU KOPUCHUM [1JIs1
crpatudikanii TSHKKoCTI iHdeKuii Ta 1anyBaHHS NPoQinakTUYHOrO JIiKYBaHHS B TOCTKOBiAHOMY Iepiogi. 3 iHioro
00Ky, BKJIMBUM (PAaKTOPOM € HEMPOMEZiaTOp CEPOTOHIH, 6i0s0riuHa (QyHKLis sIKOro oxomoe perysuito HHC,
TOHYCY CyJ/H, 3rOPTaHHs KPOBI, JINOJIi3y Ta BUBIJIbHEHHSA XUPHUX KUCJIOT. 3axBopioBaHHA Ha COVID-19y
nauieHTiB i3 LIJI2 noripiye nepe6ir niabeTUYHMUX YCKIaAHEHb i CTAHOBUTD 3arpo3y sK QisuyHOMY, TaK i ICUXiYHOMY
3/10POB’10, 30KpeMa IIPOBOKYIOUM PO3BUTOK KOTHITUBHO-a(PEKTUBHUX PO3JaJliB. Lle 3yMOBJIIO€E aKTyaJIbHICTb
IOCJIiIKeHHS] HePOMeiaTOPHUX MeXaHi3MiB i pO3pOOKU CydyaCHUX METO[IiB AiarHOCTUKY MeTabOJIiYHUX Ta
HEMPOICUXOJIOTIYHUX BiIXUJIEHb, IO MOXKYTb PO3BUBATUCS Y IOCTKOBIAHOMY Nepiofi y XxBopux Ha LIJ12.
JocmninKeHHs B LIbOMY HalIPSIMKY JO3BOJIMTD IJIMOIIE 3pO3YMITH MOJIEKYJISIPHI MEXaHi3MM IMOCTKOBITHUX MOPYIIEHb
Ta OOI'PYHTYBATH IIJISIXY iX KOPEKLii y nauieHTiB i3 LIJ12. locimKeHHs] TPOBELEHO 3 BUKOPUCTAHHSM KOMILJIEKCY
METO[IiB: KJIiHIKO-/1a60paTOPHUX, 610XiMIYHMX, TEHETUYHUX, CTATUCTUYHUX, & TAKOXX aHKETYBaHHS 00 OL[iHKU
KOTHITUBHMX QYHKIIii, piBHS TPUBOTYU Ta JAenpecii. 3acTocoBaHO MeToau 6araTroakTOpHOIO perpeciiiHoro aHanisy i
MaTeMaTU4YHOIO MOZEJIOBAHHS 1J1s1 IPOTHO3YBaHHS 3MiH HEMIPOMeiaTOPHUX [TOKa3HUKIB. B pe3ysibrarti
IIPOBEIEHHS HIOCIIKEHD BIleplle NOBEEHO, Mo NoaiMop@ismu rexis ¢posatHoro uukiay (MTHER 677 C>T, 1298
A>C; MTR 2756 A>G; MTRR 66 A>G) Bu3Ha4al0Th iHAMBIyalbHi OCOGJIMBOCTI CEPOTOHIHOBOTO Ta FTOMOLICTEIHOBOI'O
006MiHy y xBopux Ha LI]1 2 Tuny nicys nepeneceHoro COVID-19, mo Bino6paxkae 3anydeHHs (oaT-3aJ1e>KHAX
MeTaboJIiYHUX IJISIXIB y IAaTOreHe3 HEMPOMEAiaTOPHUX PO37akiB MOCTKOBiAHOrO nepioay. Y xBopux Ha 11J]2
HociticTBo reHotunny MTHFR 677 T /T acoriioeTbcs 3i 3HUKEHUM piBHEM CEPOTOHIHY B IIOCTKOBITHOMY Iepiofi, a
HocitictBo MTRR 66 G/G - 3 nigBuiieHuM piBHeM cepoToHiHy. [lepeneceHa COVID-acouifioBaHa THEBMOHIS
xBopux Ha [IJI2 cynnpoBOAKYETHCS NOCTOBIDHO HMKYMM PIBHEM CEPOTOHIHY B CUPOBATLi KPOBi HE3aJIEXKHO Bifl
[IPU3HAYEHOI yKPO3HMKYBaJIbHOI Tepaii Ta reHeTnyHux nosjimopdismis MTHFR, MTR, MTRR. fIk oXupiHHns, Tax i
IedinuT Macu acoLiloeThCs 3i BHMKEHNM MTPUPOCTOM PiBHS CEPOTOHIHY y XBOpHX Ha [[]]2 B TOCTKOBiZHOMY
nepiogi. Lle cBig4uTh PO BUCOKY IIPOTHOCTUYHY LIIHHICTDh BEJIMYMHU iHIIEKCY MACH Tijla [JI8 OLiHKU
HelpoMeiaTopHoi Bianosini Ha nepenecennit COVID-19. Briepie 3a 10onomMorow 6araTopakTOpHOTo aHali3y
BCTaHOBJIEHO, WO NIPEAUKTOPHU 3MiH KOHLEHTPaLlil CEpOTOHIHY B CMPOBATLi KPOBI micid nepenecenoro COVID-19
PI3HATBCS 3aJI€KHO Bif| TUILY LIyKPO3HWKYBaJIbHOI Tepartii. [Ipy 3acTocyBaHHi iHrib6iTOPiB HAaTpill 3a71€XHOTO
KOTpaHCIIOpTepa IVII0KO3U 2-TO TUIY KJIIOYOBUMHU AE€TEePMiHAaHTaMU OyJIY aHTPOIIOMETPUYHI ITOKA3HUKU Ta CYyIyTHS
[IaTOJIOTiS, TOJi SIK IpY NIpM3Ha4YeHHI MeTGOPMiHY B KOMOiHaL{i 3 MOXiAHUMU CYJIb(POHIICEYOBUHY BUPillajIbHE
3HaYeHHs Masu nojimopdismu renis MTHFR (677 C>T, 1298 A>C) i MTRR (66 A>G).

2. The aim of this dissertation is to determine the peculiarities of serotonergic support in patients with type 2
diabetes mellitus (T2DM) during the post-COVID period in relation to folate cycle gene polymorphisms, by
identifying predictors of neurotransmitter dysregulation and approaches to optimizing individualized therapy. The
relevance of the research is driven by the high prevalence of T2DM and the need for an in-depth study of the
systemic consequences of the combined impact of T2DM and previous coronavirus infection. T2DM is one of the
most widespread diseases globally, associated with the development of chronic complications, reduced quality of
life, and increased mortality. A further aggravating factor is a history of COVID-19, which in patients with T2DM is
linked to deterioration in metabolic control, accelerated progression of diabetic complications, and the emergence
of new disorders affecting the cardiovascular, respiratory, and central nervous systems, particularly in older
adults. Scientific evidence confirms the association between COVID-19 and a more complicated course of T2DM,
both in the acute phase and in the long-term post-COVID period, as demonstrated by numerous population-based



studies and meta-analyses. The detection of persistent cognitive and emotional disturbances long after COVID-19
highlights the urgent need for a deeper understanding of the neurometabolic mechanisms underlying these
changes. The folate cycle plays a key role in DNA synthesis and methylation processes; its dysfunction leads to the
accumulation of endotheliotoxic homocysteine, increasing the risk of vascular and neurological diseases. A
relationship has been established between the severity of COVID-19 and the prevalence of genetic polymorphisms
in folate cycle genes. Identifying such polymorphisms may be useful for stratifying infection severity and planning
preventive therapy during the post-COVID period. Another important factor is the neurotransmitter serotonin,
whose biological functions include the regulation of the central nervous system, vascular tone, blood clotting,
lipolysis, and fatty acid release. COVID-19 in patients with type 2 diabetes mellitus (T2DM) exacerbates the course
of diabetic complications and poses a threat to both physical and mental health, particularly by triggering the
development of cognitive-affective disorders. This highlights the relevance of studying neurotransmitter
mechanisms and developing modern methods for diagnosing metabolic and neuropsychological abnormalities that
may develop in the post-COVID period in patients with T2DM. Research in this area enables a deeper
understanding of the molecular mechanisms of post-COVID disorders and substantiates approaches to their
correction in patients with T2DM. The study employed a comprehensive methodology, including clinical and
laboratory assessments, biochemical analyses, genetic testing, statistical evaluation, and validated questionnaires
to assess cognitive function, anxiety, and depression levels. Multifactor regression analysis and mathematical
modeling methods were used to predict changes in neurotransmitter parameters. As a result of this research, it
was demonstrated for the first time that polymorphisms in folate cycle genes (MTHFR 677 C>T, 1298 A>C; MTR
2756 A>G; MTRR 66 A>G) determine individual characteristics of serotonin and homocysteine metabolism in
patients with T2DM after COVID-19. This reflects the involvement of folate-dependent metabolic pathways in the
pathogenesis of neurotransmitter disorders during the post-COVID period. In patients with type 2 diabetes
mellitus (T2DM), carriage of the MTHEFR 677 T /T genotype is associated with reduced serotonin levels during the
post-COVID period, while carriage of the MTRR 66 G/G genotype is associated with increased serotonin levels. A
history of COVID-associated pneumonia in patients with T2DM is accompanied by significantly lower serum
serotonin levels, regardless of the prescribed glucose-lowering therapy and the presence of MTHFR, MTR, or
MTRR gene polymorphisms. Both obesity and underweight are associated with a diminished increase in serotonin
levels during the post-COVID period in patients with T2DM. This indicates the high prognostic value of body mass
index (BMI) for assessing the neurotransmitter response to prior COVID-19 infection. For the first time, using
multifactorial analysis, it has been demonstrated that the predictors of changes in serum serotonin concentration
after COVID-19 differ depending on the type of glucose-lowering therapy. In patients receiving sodium-glucose
co-transporter 2 (SGLT2) inhibitors, the key determinants were anthropometric parameters and comorbidities. In
contrast, among those receiving metformin in combination with sulfonylureas, the most critical factors were gene
polymorphisms in MTHFR (677 C>T, 1298 A>C) and MTRR (66 A>G).
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