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KypaeBa A.B. MoppopyHKkuioHAJAbHI 3MiHM KOPH BEJIHKHX HiBKYJb
MO3KY MNpHM TIeMOpPAariYHoOMYy iHCYJbTI Ta MOAYJIAUIl BiHOBJIIOBAJIbHHX
npoueciB (ekcnepuMeHTAaJbHe A0caizkeHHs). - KBamidikaiiiina HaykoBa mpatis
Ha IIpaBax pyKOMUCY.
HucepTaiiis Ha 3700yTTS HAYKOBOTO CTYIMEHs JOKTOpa ¢uiocodii 3 ramysi
3HaHb 22 “OxopoHa 310poB’s” 3a cheuiajpHicTIO 222 «MeauuuHay. —

Hamionansauit meanunuii yHisepcuret iMeHi O.0. boromonsiss MO3 VYkpainu,

Kuis, 2024.

Buyrtpimnasomo3koBuii  kpoBoBwinB (BK) € Haitbuibm katactpodiyHum
TUIIOM 1HCYJIBTY, 3 BUCOKMM PHU3MKOM CMEpPTHOCTI, 1HBaJIiIu3allli Ta TPUBAIUM
(GyHKIIOHAIBHUM BIIHOBIEHHAM. He3Bakarouum Ha 3HayHI YCIIXW y BUBYEHHI
NAaTOT€HE3y 3aXBOPIOBAHHS, PO3pOOIll JIIKAPCHKUX 3acO0IB Ta TMOIMEPEKEHHS
YCKJIAJIHEHb Ta TMOBTOPHOTO 1HCYJbTY, JOCI HEBUPIINIEHUMU € THUTAHHS
(GyHKITIOHAJIBHOTO BiTHOBJICHHS. EHIOTeHHUN TOTEHIliad 0 BiTHOBJICHHS MICIS
THCYJIBTY € AYyXKe CIaOKUM, MPOTE BIOMI OaratoodikyBaHi1 pe3yJbTaTH 11010 POl
ME3eHXIMaJIbHUX CTOBOYPOBHX KJIITUH Yy BIITHOBJICHHI JEAKUX (YHKIIA MO3KY.
[Tokpamennst GyHKIIT Moke OyTH JOCATHYTO IIIAXOM MICIIEBOTO TPO(II4HOTO
BIUIUBY CTOBOYPOBHUX KJIITHUH ab0 uepe3 opra”ocnernudiune audepeHIritoBaHHs
CTOBOYpPOBHX KIIITHH Y TOIIKOKECHUX AUISHKAX MO3KYy. MOyl [UX BIIUBIB
MOTEHIIIITHO € IEPCTIEKTUBHUM HAMPSMKOM Y BiTHOBIIOBAJIbHIN HEBPOJIOTIi.

VY aucepTamiitHoMy JOCTIIKEHHI PO3TIIAIaIacs TimoTe3a Mmoa0 MOKIUBOCTI
[UIIXOM MOJYJIAIII €HJOTEHHOTO MyJly ME3CeHXIMaTbHUX CTOBOYPOBUX KIITHH
CIPHSITH BiTHOBITIOBAJIbHO-KOMIIEHCATOPHHUM IPOIIECaM y TOJIOBHOMY MO3KY TIICIISI
BK. CroBOypoBi KIITHHH SBIISIIOTH COOOI0 TE€TEPOTCHHY  MOIYJIAIIIIO,
MPEICTAaBHUKN SKOI EKCIPECYIOTh pi3HI OLTKOBI Mapkepw, a iX IMyHO(DEHOTH
3MIHIOETBCS IO Mipi qudepeniiitoBants. Po3risnanucs 1Bl KOHKYPYIOU1 TIOTE3H,
K1 He cynepedaTh ofgHa ofHii. Ilepmia - mpo Te, MO KIITUHHU, SIKI EKCIPECYIOTh

CD44, CD68, CD90 ta CD146, € kiiTHHaAMU NMpo3anaibHOTO (PEHOTHUITY 1 3aTTy4eHl
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710 3amajibHOTO mpolecy. Jpyra - cepea HUX € Me3eHXIMallbH1 CTOBOYpPOBI KJIITHHHU,
AKI MOXYTh OpraHocneuu(piuHo AUPEpeHIIIOBATUCS Y MOLIKOIHKEHOMY MO3KY
Ta/ab0 MpoayKyBaTH 010JIOTTYHO aKTUBHI PEYOBUHHU.

30UTbIIEHHS] KUIBKOCTI CTOBOYPOBMX KIITHMH Ta UIbOBOI Mirpauii y
nepudokanbHy TKAHUHY MO3KY MOXKIIMBE Yepe3 3aCTOCYBaHHS TPaHYJIOIUTAPHOTO
KOJIOHIECTUMYJIIOI0UOTO (haKTOpy pOCTy, a 3MiHA HANPAMKY iX AudepeHiianii — y
MO€HAHHI 3 BHCOKUMU J03aMH JIEKCaMETa30HYy.

Meta mocailkeHHs — BUBUMTH 3MiHU y KOPi BEJIMKUX MIBKYIb TOJIOBHOTO
MO3KYy IIypiB TpH BHYTPIIIHBOMO3KOBOMY KPOBOBHWJIMBI Ta  MOZYJSILIT
KOMIIEHCATOPHO-BiTHOBITIOBATLHIX MPOIIECiB qyepes 3aCTOCYBaHHS
IPaHyJIOIHUTAPHOTO KOJIOHIECTHMYJTIOI0YOTO (PaKTOPy POCTY Ta JEeKCaMETAa30HY.

3aBraHHA:

l. Hocniagut cTpykTypHi 3MiHu HaBkojo auistHku BK ta y CMK
(cencomoTopHiit kopi) y auHamimi 1, 3, 10, 30 1 60 mi6 micas MOIIKOIXKEHHS, aii
IPaHyJIONUTAPHOTO KOJOHIECTUMYIIIOI0YOT0 (PaKTOPY POCTY Ta IEKCAaMETa30HY.

2. Ouinuty HeBpoJioriyHUN Aediuut, mo BuHuUKae micias BK, nii
IPaHyJIONUTAPHOTO KOJIOHIECTUMYIIOI0YOTO (DAKTOPY POCTY Ta JEKCaMETa3oHy 3a
JOTIOMOT010 (PYHKITIOHAJILHUX MPOO.

3. Jlocmiauti  OCOOIMBOCTI  pPEaKTUBHMX  3MIH  aCTPOLMTIB Y
nepudoKaIbHIN JTUIIHIN KOopu Mo3Ky micis BK Ta 3a ymMoB il rpaHyJIONIUTapHOTO
KOJIOHIECTUMYITIOI0UOTO (haKTOPy POCTY Ta JE€KCAMETa30HY.

4. IMyHOTICTOXIMIYHO BUSIBUTH KJIITHHH, 5Ki ekcripecyioTs CD44, CD68,
CD90, CD146, nunamiky ix mosBu y auisani BK ta y CMK, a takox micis
BBEJICHHS TPaHYJIOLUTAPHOIO KOJIOHIECTUMYIIOIOYOro (hakTopy pocTy Ta
JeKcaMeTa3oHy, iX KoMOiHarlii.

5. O1niHuTy CTaH HEWPOHIB KOPU MO3KY 3a piBHeM ekcrpecii CD73 micns
BK, BBemeHHS TpaHyJIOMUTAPHOTO KOJOHIECTUMYIIOIOYOro (akTopy pocTy Ta

JIeKCaMETa30HYy, 1X KOMO1HaIT].
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6. BuBunTH KOpENsLiiiHi 3B’A3KM MDK KUIBKICHUIMH XapaKTepUCTUKaAMHU
BK 1 akTuBHICTIO Mirpamii KIITHUHH, siki ekcrnpecyioTs CD44, CD68, CDI90,
CD14e.

B ekcnepuMeHTanbHOMY JOCHIDKEHHI BUKOpUCTaHO Mojaenb BK, ska
moJisirajia y BBEJICHHI ayTOT€HHOI KpPOB1 IIypiB y mpaBy remicdepy rojaoBHOTO
MO3KY. Hocmigaum TBapUHAMHU BBOIWIIH TpaHyJIOIUTAPHUHT
KOJIOHIECTUMYITIOIOUHI (DakTOp pocTy, JeKkcaMeTa3oH abo ix koMOiHario Ha 1, 2
Ta 3-ii nenb crioctepexxenHs. Yepes 1, 3, 10, 30 1 60 ni6 micns moaentoBanHs BK
JOCHKYBaIM  (PYHKIIOHAJIbHI TMOKAa3HUKHM WIYpiB 3a TEeCTaMH «IHBEPTOBAHMM
TECT» Ta «BUX1A Ha MmiIaThopMy», MOPQOJOriyHO Ta IMYHOTICTOXIMIYHO
nocmipkyBanu auisHky BK Ta nmepudoxansny CMK. IlpoBeaeHo OIiHKY 3MiHU
MopdoJIorii acTpoIuTiB, IMyHOTICTOXIMIUHE BusiBiIeHHA CD73 sk moTeHIiiHOTO
nokasHuka MOopho(dyHKI[IOHATEHOTO CTaHY HEUPOHIB Ta OILIHKY HAKONMUYEHHS Ta
auHamiky kinmbkocti CD44+, CD68+, CD90+, CDI146+ xmitun B o0Oiacti
ypaXKeHHSI MO3KY.

3a pesyibTaTaMM TICTOJIOTIYHUX AOCHiKeHb AUIsHKM BK mokazano, mo y
tepMminu 0 10-1 qoOu BKIIOYHO BigOyBamacs emiMiHallisg remMaroMu, a yepes 30 ta
60 ni6 Ha 1i wMicmi BigOyBasiocs ¢GOpPMYyBaHHS TICEBIOKHCTH 3 OCEPEIKaMH
IIIOME30/ICPMATbHUX TKAaHWHHUX KOMIUIEKCIB. MoOpGhoJIoriyHUMH  O3HaKaMu
HelipoaucTpodiuanx mpoueciB y nepudokanbHii CMK BusBuiaucs: 3aruGenn
HEHPOHIB, OPYIIEHHS IUTOAPXITEKTOHIKA KOPU Ta PEaKTUBHI 3MIHU aCTPOIIMTIB.
BcranoBneno 3minm  Bmicty CD73 y Heliponax mnepudokanpnoi CMK:
rimepexkcnpecis y JIereHepylounx HeWpoHaxX Ta MaiKe IMOBHA BIJACYTHICTh ¥y
KIITHHAX 3 O3HaKaMHu riApomniyHoi auctpodii. BcTaHOBIEHO 3aNeXKHICTH
MexaHi3My 3arubeni HediponiB y CMK Bimg BigcTaHi 0 reMaroMu Ta TEPMIiHY
cnoctepexeHHs. [lokazano, mo rimpomiuna muctpodiss HEWPOHIB JOMiHYyBasa
TibkU y niepri 3 1o6u y nepudoxkanpaiit CMK, a ra Bigacrani 1000-1500 MM Bin
reMaToMy TepeBaXKajlu TINepXpPOMHI KIITUHM 1 KIITUHU-TIHI, OCOOJIUBO Y
Bigmanenuii mepion. Ilokazano, mo piBeHb ekcrpecii CD73 € mnoka3HUKOM

MopoyHKITIOHATBHUX 3MIH HEUPOHIB 1 MOXXe OyTH BUKOPUCTAHUN B OIIIHII
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IMHAMIKH Ta CTYNEHS ypakeHHs Kopu Mo3Ky. [Ipu mpomy 00’eM rematomMu MaB
MO3UTUBHY CIA0KY KOPEJAIiI0 3 MOKa3HUKaMU (PyHKIIOHABHUX Npo0 uepes 1, 3 1
10 116 micas BK, a HacTynHe yacTKOBE BIAHOBIICHHS 3arajlbHOCOMAaTUYHOIO CTaHY
TBAapWH HE 3aJIeXkKaJ0 Bl 00’ €My NUISHKUA HEKPO3Y Y MO3KY.

Peakiiisi peakTuBHUX acTpouuTiB y nepudokanbHiiit CMK Ha nomkoaxeHHs
MO3KY TposiBisiIacs rineprpodiero Ta apOOpu3alliero BIAPOCTKIB 1 3ajiexana Bijl
BIJICTaH1 10 reMaroMu. ['inepTpodis acTpouuTiB po3BuBanacs y tepminu 3-30 116
micnss BK i BusBIIsAina TeHIEHIi0 10 perpecy. J[oBeIeHO CTHMYNIOIOYHI BIUIHB
JeKCaMEeTa30Hy Ha PO3BHTOK AacTPOTITiO3y HABKOJIO TeMaTOMH Ta y TIUOOKHX
mapax Kopu MO3Ky 1 imeMidnoMy siapi yepes 3, 10 ta 30 ni6. ['panynorurapuuit
KOJIOHIECTUMYIIOIOUMN (akTop pocTy 1 Horo komOiHaiii 3 JeKcaMeTa30HOM
BUKJIMKAIA TUIBKH TOMIPHY TInepTpodiro acTpouuTiB. Y BiIJaleHUN mepiof
(uepe3 30 1 60 110) BCTAaHOBJIEHO 3MEHILIEHHS] PEAKTUBHUX 3MIH aCTPOIUTIB, 11O €
MOP(OJIOTTYHUM MPOSBOM CTab1TI3alll] MPOLIECY Y MOIIKOKEHOMY MO3KY HaBKOJIO
reMaTOMHU.

Ha 111 BK y ronoBHOMY MO3Ky BCTaHOBJIEHO MOSIBY HEPE3UICHTHUX KIIITHH,
ski excripecyBanu CD44, CD68, CD90 ta CD146. TlosiBa neskux AOCTITKYyBaHUX
iIMyHO(DEHOTHUITIB KIITUH 3anmexana Bin TepMiny micis BK. CD44+ xmitunu
Bimpizusmucs Big CD68+, CD90+ ta CDI146+ xmituH 3a MOpQOIOoTi€ro,
JoKajizaliero iHGUIbTpalii Ta YacoM BUSBJICHHS Y MO3Ky. AKTHBHICTh MIrparii
CD44+ xmitun 3anexana Binm 00’emy BK. Bonu BusBmsuiucs y nepudokaibHiii
CMK ta y remaTomi y BCi TEpMIHU JOCTIIKEHHS 3 MAaKCUMAJIbHOIO aKTHBHICTIO
gepe3 3, 10 1 30 xi6, 1 HacTymHOIO TeHACHIIE 10 3MeHmeHHs. [losBy CD68+,
CD90+ Ta CD146+ knitun yacrime peectpysanu depe3 10 ta 30 ai6 micns BK. Ix
Mirpamis Oyna acoliioBaHa 3 BOTHHUINECBHUMH KJIITHHHAMHU 3alaJlbHUMHU
iHbITPTpaTaMu 1 HE 3alexkana Big 00’eéMy ypakeHHS MO3Ky. BcraHoBieHO
MOMIPHY 3aJIeKHICTh MK TOSIBOIO y obOmacti ymkomxkeHHs: CD44+ ta CD146+
KIITUH 4Yepe3 3 ao0u Ta cuiibHy Kopensmito Mk BMictoM CD44+ ta CD90+

KJIiTUH uepe3 60 1io.
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AHaniz MoOpQoJIOTiYHUX 3MIH TeMaTOMH Ta AaKTUBHOCTI HAKOMUYCHHS
HEPE3UJICHTHUX KIITUH J03BOJIMB BCTAHOBUTHU JESKI MOTEHIIMHI POl KJIITUH 3
JOCIIIJPKYBaHUM 1MYHO(EHOTHITIB y BiiHOBHUX mpouecax Ha il BK. Ilokazano,
mo CD44+ 1 CD68+ kiiThHM 3aiydeHl A0 eniMiHalii remMaromMu. KilbKiCTh
CD146+ kmitun He 3anexaina Bia iHdUbTpanii CD68+ 1 CD90+ knituHamu 1 6yna
MOB’513aHA 3 HOBOYTBOPEHHSIM KPOBOHOCHHUX CYAMH, TOAl K nosisa CD90+ kinitun
Oyia HaltMEHII YHCEIbHOIO, 1 IX POJIb MOTPEOyE MOATBIIOTO BUBUCHHS.

BusiBnena BIAMIHHICTh (apMakKoJIOTIUHUX €(EKTIB TIpaHyJOLUTAPHOTO
KOJIOHIECTUMYITIOIOUOTO (DaKTOPy POCTYy Ta JEKCAaMETa30HY I0J0 HAKOMWYCHHS Y
nepu@okanbHiil TKAHMHI MO3KY KIIITHH, siKi ekcripecyBainun CD44, CD68, CD90 Ta
CD146. [lis nexcamera3oHy nossirana y nocuieHHi mirpamnii CD44+ kimituH 1 iX
TpuBaIimomMy HakornuueHHIO 10 30-i go6u micns BK, momynsamii HakonuyeHHs
CD68+ Ta CD146+ miTUH 1 MOTEHIIWHIA TEHACHIIT 10 CTUMYJIALIT 1HGITbTparii
CD90+ kmiTuH y BimmaneHuid TepMiH. ['paHygoruTapHUil KOJOHIECTUMYITIOOYHN
dakTop pocty crpuss Oubln panHiil mirpamii CD68+ 1 CD146+ kiiTuH, ajne MeHII
IHTEHCHUBHIN MOPIBHIHO 3 JIEKCaMeTa30HOM. Ha Tyl KoMOIHOBaHOT'O 3aCTOCYBaHHSI
IPaHyJIOUUTAPHOTO KOJOHIECTUMYJIIOIUOTO (aKTOpy POCTY 3 JAEKCaMETa30HOM
mirpanigs CD68+ 1 CD146+ kimituH Oylia MEHII IHTEHCHBHOIO Ta y BY3BKOMY
niana3oHi cnocrepexeHHs (10-a 1 30-a qoba), a akTuBHICTH HakonudeHHsT CD44+
KIITHH Yy TIONIKOPKEHOMY MO3Ky HE BIJIPI3HSAIACh BiJl 130JIbOBAHOTO BBEJCHHSI
JOCITIJDKYBaHHUX 3aC001B.

Takum uymHOM, BmepiIe BHUBYEHA crernudika Mirpamii Hepe3uJeHTHUX
CTOBOYpPOBHMX ME3CHXIMAIBHUX KIITHHH, sKi ekcripecyBamm CD44, CD68, CD90 Ta
CD146, y nminaaky mnomkokeHHss Mo3ky micist BK. TlpoBeneno anamiz 3miH
AKTUBHOCTI Mirparii KJIIiTHH 13 3a3HAYCHUM IMyHO(DEHOTHUIIOM 32 YMOB MOIYJISIII1
['KC®, nexcamera3oHOM Ta iX cymicHOi aii. JlocmimkeHO AMHAMIKY pEaKTHBHUX
3MiH acTporuTiB y nepudokanpaiii CMK 1 moka3aHo MOCHIIEHHST acTpOTrio3y Ha
TJI1 3aCTOCYBaHHsI JIeKCaMeTa30Hy. BUSBIEHO MOTEHIIMHUI 3B’A30K MIXK MOSBOIO
CD68+, CD90+ 1 CD146+ kiiTHH, KIITUHHO-3aMaJIbHUMU 1HOUIbTpalLisIMUA Ta

PEaKTUBHUMH 3MIHAMH aCTPOIUTIB, 110 MOXE OYTH KOPEroBaHO KOMOIHOBaHUM
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3aCTOCYBaHHSIM T'PaHYJIOLUTAPHOTO KOJOHIECTUMYIIOIOUOTrO (akTopy pOCTy 3
JeKCaMeTa30HOM. ['paHynouMTapHUN KOJOHIECTUMYJIOOUHMI  (akTop pocTy
MPU3BOAMB 10 3MEHILEHHS SBHIL ACTPOrII03y Y NEPUreMaTOMHIN AUISHII MO3KY, Y
TOMY YHCII1 i 32 YMOB aKTHUBAIlli aCTPOIJII03y JEKCAMETA30HOM.
Kuaro4oBi cioBa: MO30K, KOpa MO3KY, YIIKOPKEHHSI MO3KYy, CYyIWHHA
MaToJIOTIsl MO3KY, IHCYJBT, EKCHEpUMEHTalbHa MOJElb, Helpoaerenepanis,
pereHepailisi, CTOBOYpOB1 KIITHHHU, ME3CHXIMJIbHI KJIITHHU, TJHAJIbHI KIITHHU,

aCTPOLUTH, KOPTUKOCTEPOINH, POCTOBUI (PaKTOp.
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KOJIOHIECTUMYJIIOI0YUN (DakTOp BIUIMBAIOTH Ha MOP(OJIOTrii0 NEepUreMaTOMHOI
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ABSTRACT

Kuraieva A.V. Morphofunctional changes in the brain cortex against
hemorrhagic stroke and modulation of recovery processes (experimental
study). - Qualifying scientific work on manuscript rights.

Dissertation for obtaining the scientific degree of Doctor of Philosophy in
the field of knowledge 22 "Health care" in the specialty 222 "Medicine". -
Bogomolets National Medical University, Ministry of Health of Ukraine, Kyiv,
2024.

Intracerebral hemorrhage (ICH) is the most catastrophic type of stroke, with
a high risk of mortality, disability, and long-term functional recovery. Despite
there is significant progress in the study of the pathogenesis of this disease, the
development of drugs, and the prevention of complications and repeated stroke, the
issue of functional recovery is still unresolved. The endogenous potential for
recovery after a stroke is very weak, but the much-anticipated results are known
about the role of mesenchymal stem cells in the recovery of some brain functions.
Improvement of function can be achieved through local trophic influence of stem
cells or organ-specific differentiation of stem cells in damaged areas of the brain.
Modulation of these influences is potentially a promising area in regenerative
neurology.

The dissertation study considered the possibility of promoting repair and
compensatory processes in the brain after ICH by modulating the endogenous pool
of mesenchymal stem cells. Stem cells are a heterogeneous population, whose
representatives express different protein markers and their immunophenotype
changes as they differentiate. Two competing hypotheses that do not contradict
each other were considered. The first is that cells expressing CD44, CD68, CD90
and CD146 are cells of a pro-inflammatory phenotype and are involved in the
inflammatory process. Second, among them are mesenchymal stem cells that can
differentiate organ-specifically in the damaged brain and/or produce biologically

active substances.
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An increase in the number of stem cells and targeted migration into the
perifocal tissue of the brain is possible due to the use of granulocyte colony-
stimulating growth factor (G-CSF), and a change in the direction of their
differentiation — in combination with high doses of dexamethasone.

The purpose of the research is to study the changes in the cortex of the large
cerebral hemispheres of rats with intracerebral hemorrhage and the modulation of
compensatory-restorative processes through the use of granulocyte colony-
stimulating growth factor and dexamethasone

Tasks:

1. To study the structural changes around the hemorrhage and in the
sensorimotor cortex (SMC) in the dynamics of 1, 3, 10, 30, and 60 days after
damage, the action of G-CSF and dexamethasone.

2. To evaluate the neurological deficit that occurs after ICH, and the effect of
G-CSF and dexamethasone by using functional tests.

3. To study the peculiarities of the reactive changes of astrocytes in the
perifocal area of the SMC after ICH and under the conditions of action of G-CSF
and dexamethasone.

4. Immunohistochemical detection of cells expressing CD44, CD68, CD90,
CD146, the dynamics of their appearance in the hemorrhage area and in the SMC,
as well as after application of G-CSF and dexamethasone, their combination.

5. To evaluate the condition of neurons of the SMC by the level of CD73
expression after ICH, application of G-CSF and dexamethasone, their combination.

6. To study correlations between the quantitative characteristics of ICH and
the migration activity of cells expressing CD44, CD68, CD90 and CD146.

In the experimental study, the ICH model was used, which consisted in the
introduction of autologous rat blood into the right hemisphere of the brain.
Experimental animals were injected with G-CSF, dexamethasone or their
combination on the 1st, 2nd and 3rd day of observation. After 1, 3, 10, 30, and 60
days after modeling the ICH, the functional indicators of rats were studied using

the "inverted test" and "exit to the platform" tests, the area of the hemorrhage and
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the perifocal SMC were examined morphologically and immunohistochemically.
Changes in the morphology of astrocytes were assessed, CD73 was detected
immunohistochemically as a potential indicator of the morphofunctional state of
neurons, and the accumulation and dynamics of the number of CD44+, CD68+,
CD90+, CD146+ cells in the brain lesion were evaluated.

According to the results of histological studies of the hemorrhage site, it was
shown that within 10 days, the hematoma was eliminated, and after 30 and 60
days, a pseudocyst with foci of gliomesodermal tissue complexes was formed in its
place. Morphological signs of neurodystrophic processes in perifocal SMC were:
death of neurons, violation of cortical cytoarchitectonic and morphological
changes of reactive astrocytes. Changes in the detection of CD73 in neurons of the
perifocal SMC were found: hyperexpression in degenerating neurons and almost
complete absence in cells with signs of hydropic dystrophy. The dependence of the
mechanism of neuronal death in the SMC on the distance to the hematoma and the
observation period was established. It was shown that hydropic dystrophy of
neurons dominated only in the first 3 days in the perifocal SMC, and at a distance
of 1000-1500 pum from the hematoma, hyperchromic cells and ghost cells
dominated, especially in the remote period. It is shown that the level of CD73
expression is an indicator of morphofunctional changes in neurons and can be used
to assess the dynamics and degree of damage to the cerebral cortex. At the same
time, the volume of the hematoma had a positive weak correlation with the
indicators of functional tests 1, 3 and 10 days after ICH, and the subsequent partial
recovery of the general somatic condition of the animals did not depend on the
volume of the area of necrosis in the brain.

The response of reactive astrocytes in the perifocal SMC to brain damage
was manifested by hypertrophy and arborization of processes and depended on the
distance to the hematoma. Hypertrophy of astrocytes developed within 3-30 days
after ICH and showed a tendency to regress. The stimulating effect of
dexamethasone on the development of astrogliosis around the hematoma and in the

deep layers of the cerebral cortex and the ischemic core after 3, 10, and 30 days



12
has been proven. G-CSF and its combination with dexamethasone caused only
moderate hypertrophy of astrocytes. In the remote period (after 30 and 60 days), a
decrease in the reactive changes of astrocytes was established, which is a
morphological manifestation of the stabilization of the process in the damaged
brain around the hematoma.

Against the ICH, the appearance of non-resident cells expressing CD44,
CD68, CD90, and CD146 was established in the brain. The appearance of some
studied immunophenotypes of cells depended on the time after ICH. CD44+ cells
differed from CD68+, CD90+, and CD146+ cells in morphology, location of
infiltration, and detection time in the brain. The migration activity of CD44+ cells
depended on the volume of the hematoma. They were detected in the perifocal
SMC and the hematoma at all times of the study with maximum activity after 3,
10, and 30 days and a subsequent tendency to decrease. The appearance of CD68+,
CD90+, and CD146+ cells was more often recorded 10 and 30 days after ICH.
Their migration was associated with focal inflammatory cell infiltrations and did
not depend on the volume of the brain lesion. A moderate dependence was
established between the appearance of CD44+ and CD146+ cells in the area of
damage after 3 days and a strong correlation between the content of CD44+ and
CD90+ cells after 60 days.

The analysis of the morphological changes of the hematoma and the activity
of the accumulation of non-resident cells made it possible to establish some
potential roles of cells with the studied immunophenotypes in the recovery
processes against the ICH. It was shown that CD44+ and CD68+ cells are involved
in hematoma elimination. The number of CD146+ cells was independent of
infiltration by CD68+ and CD90+ cells and was associated with regeneration of
blood vessels, while the appearance of CD90+ cells was the least numerous and
their role requires further study.

The difference between the pharmacological effects of G-CSF and
dexamethasone on the accumulation of cells expressing CD44, CD68, CD90, and

CD146 in the perifocal brain tissue was revealed. The effect of dexamethasone
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consisted of increasing the migration of CD44+ cells and their longer accumulation
up to 30 days after ICH, modulation of the accumulation of CD68+ and CD146+
cells, and a potential tendency to stimulate the infiltration of CD90+ cells in the
long term. G-CSF promoted earlier migration of CD68+ and CD146+ cells, but
less intensively compared to dexamethasone. Against the combined use of G-CSF
with dexamethasone, the migration of CD68+ and CD146+ cells was less intense
and in a narrow observation range (10 and 30 days), and the activity of CD44+ cell
accumulation in the damaged brain did not differ from the isolated administration
of the studied agents.

Thus, the migration of non-resident mesenchymal stem cells expressing
CD44, CD68, CD90, and CD146 into the area of brain damage after ICH was
studied for the first time. The analysis of changes in the migration activity of cells
with the specified immunophenotype under the conditions of G-CSF modulation,
dexamethasone, and their combined action was carried out. The dynamics of
reactive changes of astrocytes in the perifocal SMC were studied and the
development of severe astrogliosis against the background of dexamethasone was
proven. A potential relationship between the appearance of CD68+, CD90+, and
CD146+ cells, inflammatory cell infiltrations, and reactive changes of astrocytes
was revealed, which can be corrected by the combined use of G-CSF with
dexamethasone. G-CSF led to a decrease in the phenomena of astrogliosis in the
perihematomal area of the brain, including under the conditions of astrogliosis
activation by dexamethasone.

Keywords: brain, brain cortex, brain injury, vascular pathology of the brain,
stroke, experimental modal, neurodegeneration, regeneration, mesenchymal stem

cells, stem cells, glial cells, astrocytes, corticosteroids, growth factor.



