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1. MexaHnismu (OpMyBaHHS BUKJIMKAHUX MIOTEHLIiajliB CIMHHOTO MO3KYy Y HOPMi Ta MaTOJIOTIYHUX BUMAAKaX

2. Mechanisms of formation of the evoked potentials of spinal cord in norm and pathological cases.

Pedepar:

1. O6'eKT moCHiIKEHHS: IIOMOO-CcaKpajbHa YaCTUHA CIMHHOIO MO3KY, HEMPOHU Ta HeMPOHaJbHI aHCaM6Jli, 1110
3[1iICHIOIOTh IEPETBOPEHHSI CEHCOMOTOPHOI iHpopMallii y criafHi MOTOPHI i BUCXiZIHi CEHCOPHI HEpBOBi IIOTOKU Ha
CIMHAJBbHOMY PiBHi. MeTa JOCliI)KeHHS: BUSIBUTUA 3aKOHOMIPHOCTI 3B'SI3Ky 00'€MHUX XapaKT€PUCTUK CITIMHHOTO
MO3KY 3 MEXaHi3MaMU YyTBOPEHHS CKJIaJOBUX €JIEMEHTIB BUKJIVKAHUX IIOTEHIIIaJiB [J1s1 HEIHBAa3UBHOI 1iarHOCTHUKU
(YHKIIOHAJILHOTO CTaHy MO3KY Y HOPMi ab0 I/ BIJIMBOM 30BHIllIHiX HEraTUBHUX (HAKTOPiB. MeTOIM: MaKpO- Ta
MiKpO€JIEKTPOJHA €J1eKTPo(i3iosIoriyHa TeXHiKa, N0oJsIpu3alisi HepBa abo MO3Ky, METOIA HAKOMUYEHHS Ta
yCcepeHeHHS! eJIEKTPUYHMX CUTHAJIIB, METOY MiKpocKoii Ta MmopdomeTpii, MaTeMaTHIHMI aHAai3 Ta
MOJIeJIIOBaHHS. TeopeTnyHi i IPaKTUYHi pe3yJIbTaTi, HOBU3HA. 3HANEHO HOBi KOMIIOHEHTH BUKJIMKAHOTO
NOTEHIIjajly CIMHHOTO MO3KY, 3'5ICOBaHi ix IapaMeTpy, BU3HAY€Hi CTPYKTYPH, 1O iX FeHePYIOThb. BuBYeHO po3noginu
aMIUITy, KOMIIOHEHTIB MOTEH1iay 3a IEPUMETPOM i JJOBKMHOIO MO3KY Y HOPMI Ta IIPU TPaBMax HEPBOBUX

KOpiHLIiB. BugBieHo, o nepepisu JopcaibHUX KOPIHLIB BEAYTh IO YTBOPEHHS JIOKAJIbHUX MiHIMyMiB Y PO3IOJinax.



3arporioHOBaHi HOBI MaTeMaTUYHI KPUTEPIi 1714 OMUCY IIEPEXOAY MO3KOBUX CUCTEM 3 IIACUBHOTO [0 aKTUBHOI'O
CTaHy Ta OLHKY LiJTICHOCTi CUCTEM ,,BOJIOKHO-HEHNPOH”. 3HalIeHO ONTUMAaJIbHI YaCTOTH aKTUBALlil HePOHaJIbHUX
IPyIl, 1110 TeHEPYIOTh BUKJIMKAHMI TOTEHIIiajl, I0Ka3aHi 3MiHM piBHS Moy Ll iHpopmallii Ha CIMHAIBHOMY BXO.
Briepie BUSIBJIEHO, 10 CIIMHAJIbHI TOTEHIianu 3MiHIOIOTbCS B Mipy 3BUYAHOTO CTapiHHs opraHiamy. [TokasaHo, Mo
MEXaHi4YHi CTPyCH MO3KY, CIIMHAJIbHA AHECTEe3isl, BUCOKOYACTOTHI Ta PEHTT€HIBChbKi XBUJIi crienn(iyHO 3MiHIOIOTD
KOMIIOHEHTH IOTEHIIiaJliB MO3KY. 3MiHM CYyTTEBO 3aJI€KaTh Bif] MiCllg pO3TalllyBaHHS HEMPOHHUX CUCTEM BiJHOCHO
TOYKU BIUIMBY TaKuX QakTopiB. ['amy3p BUKOPUCTAHHS pPe3yJIbTaTiB pOOOTU: JaHi MOXKYTb OYTH PEKOMEHI0BaHi y
IIpaKTUYHIN (isiosorii Ta MeIULIMHI MPY HEiHBAa3UBHIN OLiHLi (PYHKIIOHAIBHOTO CTaHy LIEHTPaJIbHOI HEPBOBOI
CHCTEMHU Ta CIIMHHOTO MO3KY 30KpeMa, Y HOpMi Ta IIpH Aii Ha MO30K 30BHIIIHIX BIJINBIB. Pe3ysnbTaTi MOXyTb OyTH
BMKOPHCTaHi IpU MifgroTosli (paxisliiB y ranysi saraapHoi 6iosorii, pisiosorii, MenuuuHyu, HeMpoxipyprii,
6ioKkibepHeTUlli, CUCTEMAaX yIIPABJIiHHA, HEMPO- Ta 6i0KOMII'IOTEPHUX TEXHOJIOTISIX.

2. The object of study: Neurons and neuronal ensembles in lyumbo-sacral part of the spinal cord that carry
transformation of the sensorimotor information in descending motor and ascending sensory way on the spinal
level. The objective of research is to identify of laws of communication volume characteristics of the spinal cord
with the mechanisms of formation of the constituent elements of evoked potentials for non-invasive diagnosis of
the functional state of the brain in normal conditions or under the influence of external negative factors. Methods.
The electrophysiological macro- and microelectrode technique, the polarization of the nerve or spinal cord, the
averaging and triggered of electrical signals, methods of microscopy and morphometry, the mathematic analysis
and simulation were used in study. Theoretical and practical results, the novelty. In studies on cats we found a new
components of the evoked potential of spinal cord and evaluated their options. The neuronal structure, which
generate such signals were studied. First time was conducted a comprehensive study of state of the distribution of
the amplitudes of the main components of evoked potentials on the perimeter and the length of the spinal cord in
lumbar-sacral region of spinal cord in normal and injury of dorsal roots. We have shown that a decrease of the
amplitudes of all components from the point of their maximum in the cranial direction is a less steep than in the
sacral. It is shown that transection of the dorsal roots of the lumbosacral thickening is lead to the formation of
local maxima and minima in these distributions. New mathematical criteria to describe the transition of spinal
neural systems from a passive to an active state and an objective assessment of the integrity of the monosynaptic
systems "fiber-to-neuron" have been proposed. We also determined the optimums frequency activation of
neuronal groups that generate the components of the evoked potential and showed the importance of changing
the level of modulation of the activity in the processing of information in the spinal afferents inputs. For the first
time revealed that the spinal cord potentials are able to change in case of normal aging. Also shown that such
factors as the mechanical concussion of brain, spinal anesthesia, microwave fields and X-rays - all they cause the
specific changes of the parameters of the components of evoked potentials. These changes are significantly
depend on the location of neural systems with respect to a particular point of influence of this factor. Conclusions
about the usefulness of evoked potentials in the electrophysiological non-invasive diagnosis of the state of the
brain were made. Scope of the work. The data obtained can be recommended in practical physiology and medicine
for non-invasive assessment of the functional state of the central nervous system and spinal cord, particularly in
health in analysis of the actions of external influences on the brain. The results can be used in the preparation of
specialists in the field of general biology, medicine, physiology, neurosurgery, biocybernetics, control systems,
neuro- and biocomputer technology.
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