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2. Mechanisms of organic brain damages and methods to correct them

Pedepar:

1. Y puceprauiiiHiii po60Ti npecTaBaeHUi JeTaabHUI aHai3 IaTOr€HeTUYHNX MEXaHi3MiB PO3BUTKY
IIepUBEHTPUKYJISIPHOI setikomassuii ([TBJI) Ta mociifgkeHni BIVIMB KOMIJIEKCHOTO JIIKyBaHHS 3 3aCTOCYBaHHSIM
TpPaHCKpaHiaJbHOI MiKponossipusalii Ha Mop@o-¢yHkiioHansHui ctad HTHC IUTHHY MPU OpraHiyHUX YPaKEHHSIX
rosioBHOro Mo3ky. Ha in vivo mozesni IT1BJI nokasano, mo ITBJI npu3BOgUTh 10 YIIKOIKEHHS Mi€IiHOBOI 060JI0HKU
HEPBOBHUX BOJIOKOH (Jerpajalii OCHOBHOro 6ijika MiesliHy) Ta peakTHBHOrO IJ1io3y. Yiepiue Ha CTBOPEHiH in vitro
mogesi I1BJI nokasaHo, 110 cHisibHA Aist KucHeBo-IJ0Ko3HOi genpusatii (KI') Ta ninonomnicaxapupis (JITIC) mae

HaMOi/IbII OMKOAKYIOYMI BIJIMB HA HEPBOBY TKAHVHY IOPIBHSHO 3 KOKHUM i3 LIUX YMHHUKIB OKPEMO. YIleplie Ha



KOPOTKOCTPOKOBIH KYJIbTYPi AYCOLIMOBaHMX KIIITHH rilIOKaMIla MIOKa3aHo, 110 MIKpOIOJgpuU3aLis miaBuilye
MeTaboJIiYHy aKTUBHICTh HEPBOBUX KJITUH y HOPMI Ta 3ar1o6irae ix yIKoIpKeHHIO IIPU MOJeJII0BaHHi IIPoLieCy
Helipo3amnaJjieHHs], a TaKOX BILJIMBA€ 6e3rnocepenHbo Ha HetipuToreHes. AHaini3 EEI' jaHux naijieHTiB 3 opraHiyHUMu
YP2)KEHHSIMU TOJIOBHOTO MO3KY, B KOMILJIEKCHE JIIKyBaHHSI SIKUX JI0AaBajacsl TPaHCKpaHiajibHa MiKpONoJisipysaliis,
IIPOJIEMOHCTPYBAB Oislbll BUPaskeHy [IO3UTUBHY AnHaMiKy napametpiB EET. [TokazaHo, o MO3UTUBHA AUHAMIKA
eJIeKTpoHelpomMiorpadiyHyX MOKa3HUKIB MicJIsl Kypcy MiKpoIlossipy3alii CBifunTh PO MOJINIIEeHHS
(YHKLiOHAJIBHOTO CTAaHy HEMPOM'SI30BOTO anapary. [IpoieMOHCTPOBAHO, 110 MiKPOMOJISIpU3allisl B alli€HTiB 3
OpraHiYHUMU YPAKEHHSIMU FOJIOBHOTO MO3KY 3a0e31edye NO3UTUBHY JUHAMIKy I0Ka3HUKIB TPAaHCKPaHialbHOI
noreporpadii cyauH rososu. OfepikaHi pe3yabTaTy JAIOTh MMiICTaBU CTBEPIKYBATH PO AOLIIBHICTD
BMKOPHMCTaHHs TPaHCKpaHialbHOI MiKpoIossipy3alii y KOMIIJIEKCHIi peabiniTauii fgiTeil 3 opraHiyHUMU

YPa’KE€EHHAMU I'OJIOBHOT'O MO3KY.

2. We analyzed the pathogenetic mechanisms of periventricular (PVL) leukomalacia and studied the effect of
transcranial direct current stimulation (tDCS) on the morphological and functional state of the child's CNS in
organic brain damages. On in vivo model of PVL we showed that PVL causes damage to the myelin sheath that
surrounds nerve fibers (degradation of the myelin basic protein) and, accordingly, oligodendrocytes and also
reactive gliosis — an activation of astrocytes and microglial cells. For the first time, on the developed in vitro model
of PVL we showed that the combined action of oxygen-glucose deprivation (OGD) and lipopolysaccharides (LPS)
has the most damaging effect on nervous tissue compared to each of these factors alone. The combined action of
OGD and LPS leads to a significant release of lactate dehydrogenase into the culture medium, degradation of the
myelin basic protein, which indicates damage to cerebral white matter, and causes severe reactive astro- and
microgliosis in organotypic culture of brain slices. For the first time, in short-term culture of dissociated
hippocampal cells, direct current stimulation has been shown to increase normal metabolic activity of neural cells
and prevent their damage in modeling the neuroinflammation, as well as directly affect neuritogenesis and
stabilize the state of neural cells. Analysis of EEG data from patients with organic brain damages showed that tDCS
leads to pronounced positive dynamics of EEG parameters. It is shown that the positive dynamics of
electroneuromyographic parameters after the course of tDCS indicates an improvement in the functional state of
the neuromuscular apparatus. It is demonstrated that tDCS in patients with organic brain damages provides a
positive dynamics of transcranial Doppler of the brain blood vessels. The obtained results give grounds to assert
the expediency of using transcranial direct current stimulation in the complex rehabilitation of children with
organic brain damages.
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