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2. The role of neurotrophic factors and inflammatory factors in the formation of cognitive dysfunction in patients
with multiple sclerosis

Pedepar:

1. Y mocninxenHs 6ysno BkaodeHo 72 nauieHTtu 3 PPPC ta 30 npakTuyHO 300poBux ocib. INanieHTis 6ys10
pO3IIozineHo Ha 3 Ipymy 3aJIe5KHO Bif TpUBaJOCTi 3axBopioBaHHs. Beim nanientam 3 PPPC ta ocobam rpymnu
KOHTPOJII0 6yJI0 IIPOBEIEHO KIIiHIKO-HEBPOJIOTiyHEe 06CTeXKeHHsI, Helporcuxosoriyne nocuinxkeHHs (MoCA,
PASAT-3, SDMT, HADS), HelipoBisyai3aliliHe 06CTe>KeHHs! (MarHiTHO-pe3oHaHCHa Tomorpadis 3
KOHTPaCTyBaHHSM), 6ioxiMiyHe mociigkeHHs (Bu3HadueHHs: BDNF ta IL-6). 3a mkanamu SDMT Ta PASAT-3 6ys10
BUSIBJIEHO MMOTiPIIEHHS PE3YyJIbTaTiB TECTyBaHHS Y XBOPUX 1-1, 2-1 Ta 3-1 rpy1, mo Mae 3BOPOTHY KOPEJISLIHY
3aJIE>XKHICTD Bifl TSKKOCTI CTaHy nauieHTiB 3a 6anom EDSS (r = -0,61 (p<0,05) s tecty SDMT; r = -0,37 (p<0,05) ns
tecty PASAT-3) ta rpusanocrti PPPC (r=-0,29; (p<0,05) g recty SDMT). BusiBsieHo BiporinHuii npssMun
KOpeJIALiHUH 3B'A30K MiXX 6asiamy TecTyBaHHS 3a mKajoio MoCA ta SDMT y Bcix rpynax (B 1 rpynir = 0,61, p <
0,05,y 2rpynir = 0,89, p < 0,05, B 3 rpymi r = 0,64, p < 0,05), a TaKO>X IPSIMUM KOPEJISLIIHUH 3B'130K MiXX 6asamu



tecTyBaHHs 32 PASAT-3 Ta SDMT vy Bcix rpynax (B 1 rpymir = 0,54, p< 0,05,y 2 rpynir = 0,73, p< 0,05, B 3 rpymir =
0,47, p < 0,05). Bynu BusiByIeHi IO3UTYBHI KOPEJISLiHI 3B'S13KM MK 6aj10M 3a mKasooo EDSS Ta 6ayom 3a MIKajoo
HADS (migmkanamu "Tpusora” ta "genpecis”) - r = 0,37 (p < 0,05)ir = 0,52 (p < 0,05). 3a ganumu MPT,
KOpEJISLIMHUI aHali3 BUSBUB HETAaTUBHI KOPEJIALii MiX pe3yJibTaTaMU HEMPOIICUXOJIOTIYHOIO TECTYBaHHS Ta
BOTHUILIEBMM YPQKEHHSIM Pi3HUX CTPYKTYP MO3KY. [lJis1 ypaskeHb Y MO30JIMCTOMY TiJli BUSIBJIEHI CTATUCTUYHO
3Hauylli HeraTuBHi KopeJisLii i3 6anbHO0 O1iHKOI0 32 TecToM MOCA r = -0.255; pe3ysbTaTamu 3a TectoM SDMT r =
-0.263 ta Tectom PASAT-3: r = -0.171 (p < 0.05). KoediuienTn Kopensuii 17151 ypakeHb y CTOBOYPi MO3KY CKJIaaIu:
ny1st tecty MoCA - r = -0.191; tecty SDMT - r = -0.209; Tecty PASAT - r = -0.214 (p < 0.05). JociizKeHHs BMIiCTy
BDNF BCTaHOBUJIO CTAaTUCTUYHO 3HAUYIe HOTO 3HMXEHHS, TOJ] K piBeHb [L-6 y KpoBi, HaBIaky, 306i7bIIyBaBCs y
BCix rpynax nauieHTis (p < 0,001). Kopensniinuit ananis mixxk Bmicrom BDNF Ta IL-6 y cupoBarii KpoBi 30pOBUX
sogeit i nauieHTis 3 PPPC, a TakoXX [NOKa3HMKAaMM KOTHITUBHOI AMC(YHKIII 10Ka3aB 3HAYHI KOPEJIsLiliHI 3B’13KU:
st MoCAr = 0,61 Tar =-0,417 (p = 0,000), SDMT r = 0,668 Tar = -0,532 (p = 0,000), o151 PASAT-3r = 0,634 Tar = -
0,415 (p = 0,000). 3a monomoroio MeTony nepes Knacudikallii 6ysa 1o6ymoBaHa IPOrHOCTUYHA MOJEJIb PO3BUTKY
KOTHITMBHUX IIOPYLIEHD 32 JaHUMU TeCTyBaHHA 32 TectaMu MoCA, SDMT Ta PASAT-3 3 ypaxyBaHHSM BiKy
nauieHTiB, 6amy EDSS, tpusanocri PPPC, piBHiB BDNF Ta iHTepJeliKiHy-6 y KpOBi.

2. 72 patients with RRMS and 30 practically healthy individuals were included in the study. Patients were divided
into 3 groups depending on the duration of the disease. All patients with RRMS and individuals of the control group
underwent a clinical and neurological examination, neuropsychological examination (MoCA, PASAT-3, SDMT,
HADS), neuroimaging examination (magnetic resonance imaging with contrast), biochemical examination
(determination of BDNF and IL-6). According to the SDMT and PASAT-3 scales, a deterioration of the test results
was found in patients of the 1st, 2nd and 3rd groups, which has an inverse correlation dependence on the severity
of the patients' condition according to the EDSS score (r = -0.61 (p<0 .05) for the SDMT; r = -0.37 (p<0.05) for the
PASAT-3) and the duration of PPRS (r=-0.29; (p<0.05) for the SDMT test). A probable direct correlation between
test scores on the MoSA scale and SDMT was revealed in all groups (in group 1 r = 0.61, p < 0.05, in group 2 r = 0.89,
p<0.05,in 3 group r = 0.64, p < 0.05), as well as a direct correlation between PASAT-3 scores and SDMT in all
groups (in group 11 = 0.54, p < 0.05, in group 2 r = 0.73, p < 0.05, in group 3 r = 0.47, p < 0.05). Positive correlations
were found between the score on the EDSS scale and the score on the HADS scale ("anxiety" and "depression”
subscales) - r = 0.37 (p < 0.05) and r = 0.52 (p < 0,05). According to MRI data, correlation analysis revealed negative
correlations between the results of neuropsychological testing and focal lesions of various brain structures. For
lesions in the corpus callosum, statistically significant negative correlations were found with the MoCA scorer = -
0.255; the results of the SDMT r = -0.263 and the PASAT-3: r = -0.171 (p < 0.05). Correlation coefficients for lesions
in the brain stem were: for the MoCA - r = -0.191; SDMT - r = -0.209; of the PASAT - r = -0.214 (p < 0.05). The study
of the content of BDNF established a statistically significant decrease, while the level of IL-6 in the blood, on the
contrary, increased in all groups of patients (p < 0.001). Correlation analysis between the content of BDNF and IL-6
in the blood serum of healthy people and patients with RRMS, as well as indicators of cognitive dysfunction,
showed significant correlations: for MoCAr = 0.61 and r = -0.417 (p = 0.000), SDMT r = 0.668 and r = -0.532 (p =
0.000), for PASAT-3 r = 0.634 and r = -0.415 (p = 0.000). Using the method of classification trees, a prognostic
model of the development of cognitive disorders was built based on the data of the MoCA, SDMT, and PASAT-3
tests, taking into account the age of the patients, the EDSS score, the duration of RRMS, the levels of BDNF and IL-
6.
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