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B nccneposaHuu ucnonb3oBarncs HOBbIA METOA MarHUTHO-PE30OHAHCHOW TOMorpadgumm Ha ocHoBe BbICTPOro
KapTMpPOBaHWS MakpOMOMEKYNAPHON MPOTOHHOW dpakumn (MIP) — napameTtpa, onpegensiemMoro Ha OCHOBE
nepeHoca HaMarHMY4eHHOCTU Mexay NPOTOHaMWM BOAbI U BUONOrMYECKMMN MAKPOMONEKYNaMu B XXUBbIX TKaHAX U
MO3BOMSAIOLWEr0 MOMYYNTb KONMMYECTBEHHYI0 MHopMauuio O pacnpegeneHun MUenuHa B Mo3re, B TOM 4ucrie
NpocneavTb OUHAMKKY pas3pylleHus MuenuHa (4eMvenuHu3aunm) n ero BOCCTaHOBMNEHUS (PeEMUENUHM3aLnmn) npu
pasnuyHbiX 3abonesaHusx. Llenb paHHOro uccnegoBaHMs 3akndanacb B COMOCTaBMEHUM  U3MEPEHHbIX
HEVHBA3MBHO  M3MeHeHun MI® ¢ nocTMopTanbHbIM  UMMYHOTMCTOXMMMWYECKUM  UCCMEeLOBaHUEM
BOCCT@HOBMWTESbHbIX MPOLLECCOB B YCITOBUSAX ULLEMUYECKOTO UHCYNbTA.

B xoge uccnepgoBaHusa Kpbicbl-camubl nNuHumM Buctap (n = 6) nogBepranncb BO3AEWCTBUIO MOKaNbHOW
UweMmmm Mo3ra nyTeM BpPEMEHHOW OKKM3uM  cpeauHHou uepebpanbHonm aptepum  (mogens MCAO).
ConoctaeneHnune kapt MIMN® n cpe3oB Mo3ra NpoBoAuNM Ha 56 CyTkM nocre MHcynbTa. VIMMYHOrMCTOXUMUYECKUIA
aHanm3 NpoBOAMIICA Ha cpe3ax Mo3ra Ha ypOBHE CTpuaTyma KpbiC B COOTBETCTBUM C PaCMOSIOKEHMEM OaHHbIX 30H
Ha kaptax MIM®. MeyeHnne aHTUTEnamm k 6enky GFAP nokasano nokanu3auuio rnuanbHOro Lpama,
06pasoBaHHOrO aKTUBMPOBaHHbIMKM acTpouuTamu. [lpy STOM rpaHuubl FMWanbHOro LWwpama npakTU4ecku
COBMafalT C rpaHMLEen 30HbI nwemmnyeckoro ovara. o okpacke Ha 6enok DCX BbIIBNEHO NOBbILLEHWE NNOTHOCTH
MUTPUPYIOLLNX HenpobnacTtoB BOMM3M 30HbI MLLIEMMYECKOrO o4ara, a Takke. yBenuyeHune konumdectBa NG2-
NMO3UTUBHbBIX MPEAWECTBEHHNKOB ONMrogeHapouunToB. Takum ob6pasom, B XPOHUYECKUA Nepuod nocrne
MOOENUPOBaHWSA MHCYNbTa B 30HE JeMUENUHM3aunW, YeTKO onpenenseMon Ha ocHose kapT MIM®, npouncxoant
3HAYUTENbHOE YBENUYEHNE KINETOK CO CneunduYHbIMM Mapkepamu, CBA3aHHbIMW C MpoLieccammy BOCCTaHOBMEHUS.
Bnarogapss mncnonb3oBaHuio kapT MI® MOXHO BbISBUTb FpaHWUUbl FAMAanNbHOMO LWpama, CnporHo3MpoBaTb
WHTEHCUBHOCTb BOCCTAHOBUTESbHbIX MPOLECCOB MOCIE UHCYNbTA.

UccnedosaHue nposedeHo briazodaps noddepxke PH® (npoekm Ne 18-15-00229), MPT-ckaHuposaHue
JKUBOMHbIX MPOBOOUIIOCH 8 PaMKax 8bIMOSTHEHUSI 20CydapcmeeHHo20 3adaHusi (npoekm Ne 18.2583.2017/114).
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In this research a new MRI method of fast macromolecular proton fraction (MPF) mapping has been used.
MPF is a fundamental biophysical parameter determining cross-relaxation (magnetization transfer) between
protons of water and biological macromolecules in tissues. MPF provides a quantitative estimation of myelin in the
brain and enables to observe the dynamics of myelin destruction (demyelination) and myelin recovery
(remyelination) in a variety of diseases. The research was aimed at comparison between noninvasively measured
changes in MPF and postmortal immunohistochemistry studies of recovery processes after stroke.

For modeling local ischemia, male Wistar rats (n=6) underwent surgery with transient occlusion of the middle
cerebral artery (MCAO). Comparison between MPF maps and brain slices was done on the 56 day after stroke.
Immunohistochemistry assay was performed on frozen slices at the level of the rat striatum in accordance with the
regions on the MPF maps. Labeling by antibodies to GFAP elicited localization of a glial scar formed by reactive
astrocytes. Additionally, the glial scar outlines were congruent with the boundaries of the ischemic core. Labeling
by antibodies to DCX showed an increase in density of migrating neuroblasts near the region of the ischemic core
and growing number of NG2-positive oligodendrocyte precursor cells. Thus, the number of cells positive to markers
that correlate with recovery processes significantly increases in the chronic phase after modeling stroke in the
regions of demyelination, which is clearly identified on MPF maps. Application of MPF maps permits to detect glial
scar outlines and predict intensity of recovery after stoke.

The study was supported by the Russian Science Foundation (project Ne 18-15-00229), animal MRI was
carried out in the framework of state assignment Ne 18.2583.2017/I14.
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HepBHO-MbILEYHbLIN annapaTt SBNSeTCS KOHEYHbIM WCMOSMHUTENbHLIM OpraHoM nNpu peanusauun nbbix
OBuratenbHblX akToB. Ero ¢yHKUMOHaNbHOE COCTOSIHME BbLICTYMAeT OOHUM M3 (DaKTOPOB, OMpefensowmx u
NMMMUTUPYOLWNX paboToCnoCOBHOCTL B CnopTe.

B npakTuke cnopTa guarHocTMka COCTOSIHUS HEPBHO-MbILLEYHOrO annapara rno3BonsieT cyauTb 06 ypoBHe
TPEHMPOBAHHOCTU U (PYHKLMOHANBHOM COCTOSIHMM OpraHn3Ma CnopTCMEHOB.

B cBsi3u ¢ 3TMM, akTyarnbHbIM SIBNSIETCS U3Y4YEHME COCTOSHUS HEPBHO-MbILLEYHOrO annapaTta y XOKKEUCTOB B
FOAMYHOM LIMKIE NOATrOTOBKW.
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