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MOP®ONOINYHI 3MIHU ACTPOLLUTIB rOJIOBHOIO MO3KY
NPU NOCTPEAHIMALLIAHINA EHLLEDAJIONATII

3anopi3bkuii AepXxaBHUN MeAUYHN YHiBepcuTeT (M. 3anopixoks)

Pob6oTa BukoHyBanacs y pamkax KOMMIEKCHOI Hayko-
BO-A0CNiAHOI poboTK «HOBI TexHONOrii paHHbOI AjarHoc-
TUKN OHKOJNOTYHNX, HEMPOEHAOKPUHHUX, CEPLLEBO-CYONH-
HUX, Lepebpo-BaCKyNSIPHNX, ayTOIMYHHUX i iHDEKLIAHNX
3axBoptoBaHb», Ne gepx. peectpaujii 0106U003709, wo
BXOAmna A0 nniaHy HaykoBO-A0CAIAHNX PObIT 3anopidbko-
ro OepXaBHOro MEONYHOMO YHIBEPCUTETY.

BcTyn. Y po6oTax OCTaHHiIX pOKiB MPUCBSAYEHNX MOP-
donoriyHMM  acnektam MoCTpeaHiMaLiiHOI  naTonorii
MO3Ky [1,5] BIZOMOCTI MPO 3MiHW acTPOrii HEYNCAEHHI.
TVM YacoM acTPOLMTK, SKi € HABINbLL NOLUMPEHMMMN KIi-
TUHaMW FOSIOBHOMO MO3KY, BUKOHYIOTb YNCAEHHI DYHKLT,
AKi HeOOXiaHI ANst HopMasibHOro MYHKLLIOHYBaHHS | 3a6e3-
neyYyeHHs roMeocTasy LeHTpasibHOi HEPBOBOI CUCTEMU
(LLHC) [9]. AcTpouuTun 3a6e3nedvytoTb HaOXOOXKEHHS Me-
TaboniyHnx cybCcTpaTiB A0 HEMPOHIB [6,7], € BaXIMBMMUA
CTPYKTYPHUMW  KOMMOHEHTaMu rematoeHuedaniyHoro
Gap’epy, perynooTb GyHKUii MikpocyouH [11], 3a6e3-
NnevyyloTb HEMPOHHY aKTMBHICTb, PEryfiolTb CUHAMTUYHY
nepegady [10], a TakoX NO3aKiTUHHI KOHLLEHTPaLLi ioHIB
i HempoTpaHcMmiTepis [13]. AcTpornianbHi KNITUHU MOXYTb
BUPOONATU LIUTOKIHW, XEMOKIHWN, hakTopn POCTY i KOMIMO-
HEHTV KOMMJIEMEHTY, a TakoX eKCnpecyBaTu aHTUreHW,
WO POOUTb iX aKTUBHUMM Yy4aCHUKaMWN iMyHHUX NPOLECIB
[2]. BpaxoByo4n YUCAEHHICTb DYHKLI aCTPOLMTIB, akTy-
aNbHUM 3aBAAHHSIM € BUBYEHHS iX 3MiH MpW PiSHMX NaTo-
noriyHux crtaHax LIHC.

MeTa pocnipKeHHs — BMBYEHHSA NaTOMOPdONOrivyHMX
3MiH acTpomii B AMHaMILi NOCTpeaHiMaLiiHOro nepioay.

06’ekT i MeTOoAU AocnimkeHHs. B poboTi nposene-
HO HeNpPOoMOpPdOOriYHNIA aHani3 rofI0BHONO MO3KY 24 no-
Mepnnx XBopux y Biuj Big 35 0o 52 pokis, ki nepeHecnu
KNiHIYHY cMepTb TpuBanicTio Big, 3 40 20 XBUAWH i NPOXMAN
nicnsa Hei Big 6 roamH go 60 aj6. JocniopkeHHsa nposeae-
HO 3 JOTPVMMAHHSAM OCHOBHUX GIOETUYHMX NOSIOXEHb KOH-
BeHLUji Pagm €Bponuv npo npaea fiognHy Ta 6ioMeanumHy
(Big, 04.04.1997 p.), lenbciHcbkOi Aeknapadji BcecBiTHbOI
MeaM4YHOI acoujauii Npo eTWYHI NPUHUMNM NPOBEOEH-
HA HayKOBWX MeOMYHUX OOCHIOKEHb 3a y4acTio JII0AVHU
(1964-2008 pp.), a Takox Hakady MO3 YkpaiHn Ne 690 Big,
23.09.2009 p.

tertishniy@i.ua

Y 3anexHocCTi Big, TEPMIHIB NOCTpeaHiMaLjiiHOro nepi-
ony Oynu BuAINEeHi HACTYMHI rPynu XBOPUX: siki MOMepPn
0o 6 roomH (n=6), oo 1 nodu (n=5), yepes 3-6 ai6 (n=4),
7-9 pi6 (n=3), 10-15 gi6 (n=3), 16-60 Ai6 (n=3) nicns ki-
HiYHOI cMepTi. Y BCiX BUNaakax BMBYaBCS FOSIOBHUIA MO30K
nomMepnx B NoCcTpeaHiMaLinHoMy Nepiofi XBOpUX, siKi pa-
HilLle HEe CTpaXaanu Ha 3axXBOPKOBAHHSA LEHTPAaNIbHOI Hep-
BOBOi cuctemn (LIHC). B akocTi rpynn nOpiBHAHHSA Hamu
BVBYEHUI FOSIOBHUIA MO30K 7 PanTOBO MOMEPSINX XBOPUX
BifL FOCTPOI KOPOHAPHOI HEAOCTATHOCTI, IKi HE CTpaxaanm
3axBoptoBaHHAMU LIHC, y Biuj 45-54 poki..

JocnimpxenHio nigoasanacs kopa i npunerna 6ina
pPeyYyoBMHA MNOCTUEHTPASIbHOI 3BMBMHU TiM’SHOI 4acTKu
npasoi MiBKYNi FOAOBHOrO MO3Ky. [JOCRiAXEHHS npo-
BOAMIOCS Ha UenoianH-napadiHOBMX npenapaTtax, Mno-
dapboBaHNX reMaTOKCUITIIHOM i €03UHOM, TOJYiAUMHOBUM
CUWHiM, rannoujaHiHoMm 3a Einarson [3], BuKopucTOBYyBa-
nmcs metoam imnperHauii 3a Cajal i Rio-Hortega. Mop-
domMeTpmnyHEe OOCNIOXEHHS MPOBOAMIOCS 32 A0ro-
MOrOl0  KOMM’IOTEPHOI cucTeMn UMGDPOBOro  aHanisy
306paxeHHsa KS 200 (Kontron Elektronik, Himewuunna, nil,.
Ne0200299). KinbkicHi gaHi 0bpobnsanu naketom npui-
KnagHux i ctatmctmyHmx nporpam KS 200 (Kontron Elek-
tronik, Tepmatito, niu.Ne0200299), Exel-7.0 (Microsoft
Corp., CLLA) i Statistica 6.1 for Windows (serial number
AXXR712D833214FANS). nsa BCiX NOKa3HWKIB poO3paxo-
BYBa/IM 3HAYEHHSI cepeaHboi apuPMeTUYHOI BUBipKkKn (M).
JlOCTOBIpHICTb OAEpPXaHNX MOKA3HKKIB MiaTBEPAKYBaacs
LLUASIXOM PO3PaxyHKy MOMWIKK (tm) Ona cepenHix Benun-
YMH, @ OOCTOBIPHICTb PI3HULL JaHVX MOPIBHIOBAHMX Nnapa-
METPIB B KOHTPOJIbHUX CMOCTEPEXEHHSAX | MPU BUBYAEMUX
MaToONOMYHUX MPOoLEeCcax BM3HA4Yanu Ha nigcTasi po3pa-
XYHKY koediuieHTa t (CT'toaeHTa) | BU3Ha4YeHHsi No Tabnuui
TOYHOCTI 6€3NoMUIIKOBOr0 NPorHo3y (p). 3a A0CTOBIpHY
MiHiManbHY BiporigHicTb BigMiHHOCTel 6panacs p<0,05.

Pe3ynbraTti ocnigxeHb Ta'ix 06roBopeHHs. Y BCix
CEKLMHNX CMOCTEPEXEHHAX MaB MICLLE HECMPUATIVBUIA
nepe6ir nocTpeaHimaLinHoi eHuedanonarii, o 6yno oby-
MOBJIEHE BaXXKOIO MAaTOJIONED sika nepenysana KiHiyHin
cMepTi, TpMBanMMM abo NOBTOPHUMM 3YMNUHKAMKN KPOBO-
00iry, a TakoX HeKOpUryeMmmMm MetaboniyHMMm NopyLLIEH-
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HAMW NiCNs KNiHIYHOI CMepPTi. Y nomepnunx yepes 6 roamH
nicns KNiHiYHOI cMepTi CTPyKTypa BinNbLUOCTI acTpouuTiB
Mano 3MiHEeHa, NuULIe B OKPEMUX KIITUHAxX BUSBASNACS
rpy6o3epHucTa iMAperHaLis BigApOCTKIB i LMTOMIasMMU.
Y nomepnux 4yepes 1 goby nicnsa kNiHiYHOI cMepTi, 3a3Ha-
yanocs piBHOMipHe 36iNbLUEHHsI B 06CA3i FOSIOBHOrO MO3KY
3i cnnoweHHsaM penbedy Kopu BENKUX NiBKyb. [Npu ric-
TOJIONYHOMY [OCNIIKEHHI peecTpyBasiocs piske po3Lum-
PEHHS BIOPOCTKIB aCTPOrii HABKOMIO HEWPOHIB i CyauH
KOpW, O NOMITHO KOHTPACTyBano 3i CTPYKTYPHOIO KOM-
nakTHICTIO 6inoi pe4yoBuHW. Y BiNbLLIOCTI MIKPOCYOUH BU-
SBNANNCS PIiSHI BapiaHTX MIKPOLMPKYNIATOPHMX pPO3nagis
3 OK/OBIEI0 MIKPOLIMPKYASATOPHOrO pycna: reMOKOHLLEH-
Tpauisa 3 arperauieto epuTpouuTiB, WO NPU3BOANTL A0 Pi3-
KOO BMOBIIbBHEHHSI KDOBOTOKY, JIENKOLMTAPHI | TPOMOBOLM-
TapHi arperatn. 3a3Ha4yeHnM dakTopam HaNeXmTb 3Ha4YHa
posb y po3BuTKy peHomeHa no-reflow — dpeHomeHa He-
MOBHOIO BIJHOBJIEHHS KPOBOTOKY, LLIO Ha LIe Yac niareep-
[KEHO pAaoM AochiakeHs [8].

Y nepuBacKkynapHuUX acTtpouuTax Ccrnocrepiranncs
SIBMLLIA 3epHUCTOro po3nagy, 6yB BUpaXeHWl kKna3mMarto-
LOEeHOPO3 (3EpPHUCTUIN PO3Mafd NOTOBLUEHMX TEepPMiIHanen)
NepUBaCKYNSIPHUX | HaBKOJIOHEMPOHaNbHUX BiOPOCTKIB
acTpouuTiB. Y 3HA4YHOI KiNbKOCTI acTpouMTIB Big3HayaB-
Ccs NiKHO3 a4ep i roMmoreHisavia kapionnasmu. KinbkicTb
acTpouMTiB 3 NIKHO30M s4ep B KOPi MiBKYNb MO3KY Ha-
pocTtano go 5,4%. lNnowa nonepeyHoro nepeTuHy saep
actpouuTiB crtaHoeuna 107,89+10,19 mkm?, piameTp
11,70£0,12 mMkM. BinblUicTb acTPOUUTIB 3 MiKHO30M S4ep
i BaKkyonenoaibHo LMTONa3MOo0, 3a3B14yai, BUSBASAIO-
€S NOPYY 3 Kaningpamu y CTaHi CnafiHHg, WO He MiCTUau
KpoBi. 3a gaHuMu MopdomMeTpii, Bia3HA4YeHO CTaTUCTUY-
HO [OOCTOBIpPHE 3HWXEHHS KifIbKOCTI acTpOUUTIB B CTaH-
[apTM30BaHOMY MoJi 30py B nepLli 6 roguH nicns KniHiy-
HOi cMepTi Ha 26,5% B NOPIBHSAHHI 3 FPYMNOI0 NMOPIBHSHHS,
yepes 1 noby — Ha 17,7% (p=0,05). Take 3MeHLLEHHS Kinb-
KOCTi KNiTWUH, O4EBUAHO Bigobpaae ix pynHyBaHHS i ni3uc
B pPaHHbOMY MocTpeaHnMaLlinHomy nepiogi. Ane, Ha Bif-
MiHY Bif, HEMPOHIB, NPOLEC PYMHYBAaHHA aCTPOUMTIB MaB
MO3ai4HUI, HEe PO3MNOBCIOOKEHWI XapakTep.

Puc. 1. A — nopyLueHHs apXiTEKTOHIKU B KOPi MO3KY
3 AeCTPYKTUBHUMMU 3MiHaMU aCTPOLMUTIB.
ImnperHauis 3a Cajal. 36inbw. 4100.

B — rinepnnacTuyHo-nponidpepatTusBHi 3miHmM actTpornii.
ImMnperHauis 3a Cajal. 36inbw. 4400.

Yepea 3 pobu nicna kniHiyHOi cMepTi B yMOBax Ha-
pOCTalo4oro Habpsiky rosIOBHOrO MO3KY, TaKOX K i B MO-
nepenHin TepMiH, BiA3Ha4YaNIMCA HapPOCTaloMi iLLEMIYHI
3MiHM HENPOHIB, Pi3Ke PO3LLUMPEHHS NEPUHENPOHaNbHNX
i NepuBaCKyIIPHUX aCTPOLMTAPHUX BiAPOCTKIB, Knasma-
TOAEHAPOS3 | 3EPHUCTUIN PO3MNaz YaCTUHN acTPOLUTIB Ha-
BKOJ10 3HEKPOBJIEHNX CYAVIH, @ TAKOX NiKHO3 S4ep OeAKNX
BiJIbHO PO3TALLOBaHMX aCTPOMIia/ibHUX KIiTUH. KpiM Lporo
BUSIBNISNINCS O3HAaKM 3HAYHOrO HabyxXaHHS acTpoumTiB
3i 30iNbLUEHHAM NJIOLL | NPOSACHEHHSAM iX g4ep, a TakoX
30inblUeHHaM nowi nepikapioHa. Mnola nonepeyHoro
nepeTuHy saep acTpoumTiB B LLbOMY TEPMiHI CTaHOBUNA
113,31+£12,0 mkm?, wo Ha 5,02% BuLLe HiX B paHHi TepMi-
HU NOCTpeaHiMaLinHOro nepioay, AiaMeTp KiTUH Cknaaas
11,98+0,63 mkm. Mpu enekTmBHin iMnperHadji 3a Cajal
TakoX Big3Ha4anocs 30inbLUEeHHS MIOLL TiN i MOTOBLLEH-
HS1 BIOPOCTKIB HAbpPSKIMX acTpoumTis. MNMopsg 3 UMM y gj-
NSIHKax BifbLL 3HAYHUX PYHHYBaHb HEMPOHIB BiA3HaYanach
3MiHa CNiBBIAHOLLEHHS MiXX OfiroAeHapoLUUTaMu i acTpo-
umTamu, y 6ik 3HAYHOro 30iNbLUEHHS KiNbKOCTI OCTaHHIX
Ha 45-55%, npn upomy 0o 70% acTpouuTiB Manu TUMo-
By Mopdonorito actpoumnTis Hicnsa. 3 orngay Ha Baxnnee
3HAYEHHS acTPOUUTIB Yy perynsuji rigpo-ioHHoro GanaHcy
i 06’emMy HEPBOBOI TKAHWHK, a TakOX B Mpouecax Habpsi-
KaHHS MO3Ky [4], BUSIBNIEHI 3MiHM BapTO PO3LiHIOBATA SIK
NposiIB KOMMEHCATOPHO-MNPUCTOCYBaJIbHMX NPOoLECiB, 6io-
NIOriYHE 3HAYEHHS AKUX CKNafaeTbCs B NONEPeaXEHHI ri-
neprigpoTaujii MiXXKkNiTUHHUX NPOCTOPIB.

B uei TepMiH Takox Big3Havanocs 3HavyHe 30inblueH-
HS KINbKOCTI MianbHUX KNITWH, WO KOHTakTyBanuM 3 AuC-
TPODIYHO 3MIHEHMMMW HEMPOHAMU | HEMPOHaMU, WO Manu
MOP@OSIOriyHi O3HAKM MOCUIEHOIO OYHKLLIOHYBAHHSA — pe-
ECTPYETLCS aKTMBaLjia catenitody. Taka CTPyKTypHa nepe-
Oynosa actpornii Binobpaxae ii yyacTb y 3abe3neyeHHi
GYHKLIOHaNbHOI aKTUBHOCTI HEMPOHIB | MAe KOMIMeHcaTop-
HY CMPSIMOB@HICTb.

Y nomepnux yepes 3 o6u i B OiNbLU Ni3Hi TEpMiHM Nicns
KNiHIYHOT CMEPTI NPW FiCTOAOMNYHOMY AOCAIOKEHHI IOEeHTN-
diKylOTbCS MOCTAHOKCUYHI MO3aiyHi Ta nepuBackynsp-
HO-APIOHOBOrHULLEBI 3MiHW HEMPOHIB i MIOLMTIB B 30HAX
BIAHOBNEHOI MIKPOLMPKYNALIi. Y 3HaYHMX 3a NPOTAXHICTIO
30Hax HEBIOHOBNEHOIO KPOBOTOKY (hbOpMyBanncs ocepes-
K1 napujiasbHOro HeKpo3sy niBkysb MO3Ky. OCTaHHI po3BU-
BaJINCH Y XBOPUX, SIKi NEPEHECTN OBOX-TPbOXKPATHY KJTiHIY-
Hy CMepTb abo TpmBany 3ynunHKy cepus (40 10-15 xBunuH).

Ha 7-9 noby noctpearimMauiiiHoro nepiony B KOpi MO3Ky
PEECTPYETHCS NOPYLLUEHHSA BNOPSAKOBAHOI HEMPOHHOI ap-
XiTEKTOHIKM (puc. 1 A). Y LUbOMYy TEPMIHI TPUBAIOTH iLle-
MiYHO-HEKPOTUYHI 3MiHM OEAKMX aCTPOUMTIB, SKi MOEAHY-
I0TbCS 3 ABMLLLAMM penapaTtuBHOI rinepTpodii (puc. 1 B),
a TakoX 3 aKTMBaLjeto haroLmMTapHO-pe3opOTUBHUX DYHK-
Lin 36epexxeHnx acTpornianbHUX KNiTKUH. Y 30Hax, A4, MO3-
KOBMIN KPOBOTOK BiHOBUMBCS, 3HA4YHA YaCTMHA aCTPOLMUTIB
36epirana 3BmyaliHy rictosnoriyHy 6yaoBy, B 3Ha4Hil YacTu-
Hi acTpoumTiB KOpK i BINOI PEHOBMHN BUSBASNINUCS SBULLA
rinepTpodii aapa, uirorniasmu i BigpoCTKiB.

Y uei TepMiH BiA3HA4YaETLCS HEPIBHOMIPHWIA PO3MNOAiN
acTporianbHUX KNITUH: OiNSHKA 3 BIACYTHICTIO aCTPOLUTIB
YepeaylTbCa 3 AiINFHKaMn e CnocTepiranncs CKynyeHHs
rniouuTiB, WO popmyBanu ApidHi rnianbHO-KNITUHHI BY3/U-
KV NMOPyY 3 NaTONOr4yHO-3MIHEHUMN HEMPOHAMU | HABKO-
J10 NOBHOKPOBHUX CYAMH. Y npenapaTtax, iMnperHoBaHnx
3a Cajal i Rio-Hortega, B uMtonna3mi He4YMCNeHHX acTpo-
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LUMTIB 3 YKOPOYEHVMMU | MOTOBLLEHNMUN BiAPOCTKAMU BUSIB-
NANNCS 3EPHUCTI BKITKOYEHHSA (paroumMToBaHOro martepiany.

3a3Buyal 3epHUCTI BKJIIOYEHHS B LMTOMIa3Mi BUSIB-
NAIMCA B acTpoumTax, po3TalloBaHMX Henoganik Bifg iwe-
MIYHO 3MiHEHUX KNITUH ab0 OBNITEPOBAHUX MIKPOCYAMH.
AxTnBHa nponidepauis acTpoumTis npu3Boguna o cra-
TUCTUYHO [O0CTOBIPHOrO 306ifblUEHHS 3arasibHOi Kilbkoc-
Ti acTpoumTiB B kopi Ha 15 poby nicns KniHiYHOI cMepTi
Ha 27,88% (p=0,05).

Y nomepnux yepes 16-60 nid nicnsa nepeHeceHoi K-
HIYHOI CMepTi B rOTIOBHOMY MO3KY nepeBaxae nponidepa-
uist rnianbHUX KNITUH | POpMyBaHHS 3aMiCHOro rmiodibpo-
3a Ha MiCLi CenekTMBHO-HENPOHaNbHUX HEKPO3iB. Mopy4
3i 3MOPLLEHVMN 3a/ULIKAMW iLLEMIYHO-HEKPOTU30BAHNX
HEeMpOoHIB abo «TiHAMM» NI3OBAHUX HEPBOBUX KJITUH CMO-
cTepiranach nigBuLLLEHA KiNbKICTb MiaNbHUX KNiTUH, cepeq,
AKMX nepeBaxanu acTpoumtn. Yepea 60 ai6 nicnsa kniHiy-
HOI CMepTI, KifIbKiCTb aCTPOLMTIB B 30HaxX GOPMyBaHHS 3a-
MicHoro rmiodibpody 6yna nigsueHa Ha 104,4% B nopis-
HSAAHHI 3 YMOBHO KOHTPOJIbHMMM Noka3Hukamun. BHacnigok
Takoro NOEAHAHHA NOCTYMNOBOI AECTPYKLii HENPOHIB, pe-
30p6Uji Ta penapaTmMBHOI HEMOBHOI penapadii, dopmMmyBaH-
HS1 KICT sIK NpaBuio He Bigbyeanocs. 3aBaskm riodibpo-
3y MakpOCTPyKTypa FOJIOBHOrO MO3KYy He 3MiHioBanacs,
OOHaK Uge He 3anOBHIOE Hi CTPYKTYPHO, Hi PYHKLIOHaIbHO
BENMYE3HMN OediunT HEPBOBUX KNITUH | TOMY HE CNPUKSIO0
BiIHOBJIEHHIO HEBPOJIOMNYHOIO CTaTyCy XBOPUX.

BucHoBKkM.

Y paHHbOMY nNocTpeaHiMauiiHOMy nepiogi nepesaxa-
I0Tb MO3ai4Hi NOCTAHOKCUYHI MOLUKOOKEHHS i PYMHYBaHHS
4aCTMHM aCTPOLUMTIB i3 3MEHLUEHHSAM iX KiIbKOCTi B nepLui
6 roamH nicns kniHivyHoi cmepTi Ha 26,5%, a yepe3 1 noby —
Ha 17,7%.

Yepes 3 nobu nicns KNiHiYHOT cMepTi B yMOBax Hapoc-
Tar4yoro Habpsiky rosIoBHOr0 MO3KY BUSIBASIIOTLCS O3HaKM
3HAYHOro HabyxaHHs1 aCTPOUMTIB 3i 30iNbLUEHHSAM MOLL
iX nepikapioHa i GopMyBaHHAM HaOPSKIMX aCTPOLMTIB
Hicns, wo Bioobpaxae KOMMNEHCaTOPHO-NPUCTOCYBasbHI
3MiHW, AKi HanpaB/iEHi Ha NONepeaXXeHHs rineprigpoTadii
MiXKNITUHHUX NPOCTOPIB.

Y BigpaneHomy nocTpeaHimauiiHomy nepioaj nepesa-
XalTb rinepnnacTMyHo-nposidepaTrBHiI 3MiHK acTpormii
3 dopMyBaHHSIM 3amicHoro rmiodibposa Ha MicLj cenek-
TUBHO-HENPOHabHNX HEKPO3IB.

3 ornaay Ha Te, WO oTenep 3aamatoTbCs MasoBUB-
YEHUMU NMNTaHHS, IKi CTOCYIOTbCS 3aXMCHOTO i YLLKOOKYIO-
4YOro BM/IMBY akTMBOBAHOI acTpOrii HA HEMPOHK NP Pi3-
HUX YLLIKO)KEHHAX rON0BHONO MO3Ky [12], nepcnekTtnemn
noaanbLUMX AOCAIAXEHb B JaHHOMY HanpsiMKy nepen-
GavatoTb BiNbll AeTabHE BMBYEHHSI PEAKTUBHUX i KOM-
MEHCATOPHO-NPUCTOCYBaJIbHUX 3MiH aCTPOrii, Ska MOXe
OyTn 06’EKTOM TepaneBTUYHOrO BNNBY AJ1s 3a0e3neyeH-
HS1 HEMPOMPOTEKLT Y XBOPUX 3 iLLEMIYHUMU YLLKOAXKEHHSI -
mu LIHC.
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MOP®OJIOTYHI 3MIHU ACTPOLUTIB FOJIOBHOIO MO3KY MPU MOCTPEAHIMALLIMHIA EHLLEDAJIONATIT
TepTuwinunia C.1.

Pe3iome. 3 MeTOI0 BMBYEHHSA NATOMOPMONOrivHMX 3MiH aCTPOMii B AMHAaMILi NOCTPeaHiMauiiHOro nepiony nposeae-

HO HEMPOMOPdONOTiYHMIA aHasi3 FOOBHOIO MO3KY 24 NOMEPANX XBOPUX Y BiLli Bia, 35 40 52 pokiB, siki NepeHeCcn KiiHiYHYy
cMepTb TprBanicTio Big, 3 0o 20 XBUAWH i NpoXUnu nicns Hei Big, 6 roamH ao 60 ai6. BctaHOBNEHO, WO Y paHHbOMY NOCTpe-
aHiMauinHOMY nepioai PO3BMBAIOTLCH MO3ai4Hi MOCTAHOKCUYHI YLUKOIXKEHHS | PYNHYBAHHS HaCTUHM aCTPOLMTIB i3 3MEH-
LUEHHSIM iX KiNlbKOCTi B nepLui 6 roanH nicns kniHiyHoi cmepTi Ha 26,5%, a yepe3 1 0oby — Ha 17,7%. Yepes3 3 nobu nicns
KNiHIYHOT CMepTi BUSBNSAIOTLCS 03HAaKM 3HAYHOIrO HabyXxaHHSA acTPOUUTIB 3i 30iNbLUEHHSAM MOLLj iX nepikapioHa i popmy-
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NATOMOP®OJ10TIA

BaHHSM Habpsiknmx acTpoumTie Hicna. Y BinnaneHoMy noctpeaHiMauiinHoMy nepiofi nepesaxatoTb rinepniacTuiyHo-npo-
nidpepatnBHi 3MiHM acTpornii 3 GopmyBaHHAM 3aMiCHOro rniodibposa Ha MiCLj CeNeKTUBHO-HENPOHANIbHNUX HEKPOS3IB.
Knio4yogi cnosa: acTpoumuTi rofnoBHONO MO3KY, MOCTpeaHiMaLinHa eHuedanonaria.

YAK616.831-091.8:616.831-036.884-08

MOP®OJIOFTMYECKUE UBMEHEHUA ACTPOLIMTOB rOJIOBHOIO MO3IA NPU NOCTPEAHUMALMUOHHOWM
OHLUEDAJIONATUN

TepTbiwHbI C.U.

Pesiome. C uenbio M3yyeHns natoMopdonormyecknx M3MEHeHUn acTpornmm B AMHaMMUKE MOCTPEeaHUMaLMOH-
HOro nepvoaa NpoBeaeH HeMpPoMopdONoOrMyecknin aHaNM3 roIoBHOr0 Mo3ra 24 ymepLumx 605bHbIX B BO3pacTe oT 35
[0 52 neT, NnepeHecLUMX KIIMHUYECKYI0 CMEePTb ANIMTENbHOCTLIO OT 3 A0 20 MUHYT 1 MPOXMBLUM NOCNEe Hee OT 6 YacoB
00 60 cyTOK. YCTaHOBAEHO, 4TO B paHHEM NMOCTPEAHNMALMOHHOM NEPMOAE PA3BNBAIOTCS MO3aNYHbIe MOCTAHOKCUYeCcKme
NOBPEXAEHMS U PA3PYLLEHME YAaCTN aCTPOLMTOB C YMEHbLLEHNEM MX KOJIMYECTBA B NEPBbIE 6 4ACOB NOCE KNNHNYECKOM
cMepTu Ha 26,5%, a yeped 1 cyTkmn — Ha 17,7%. Yepes 3 aHSA NOcne KINHNYECKO CMEPTU BbISIBASIKOTCA NMPU3HAKN 3Ha-
YUTENbHOrO HabyxaHMs aCTPOLIMTOB C YBEIMHEHNEM MJIOLLAAM UX NEepUKaproHa 1 GOPMMPOBAHMEM TYYHbIX aCTPOLUTOB
Hucns. B otoaneHHoOM nocTpeaHMaumMoHHOM Neproae NpeobnaaatoT runepnnacTmyeckm-npondepatmBHble N3MeHe-
HWUS acTpornun ¢ GOPMUPOBAHNEM 3aMECTUTENBHOIO MNModrndpo3a Ha MeCTe CENEKTMBHO-HENPOHAsbHBIX HEKPO30B.

KnioueBble cnosa: acTpoumTbl FOOBHOrO MO3ra, NocTpeaHmaumoHHasa aHuedanonatns

UDC 616.831-091.8:616.831-036.884-08

The Morphological Changes of Astrocytes in the Brain in Cases of Postresuscitational Encephalopathy

Tertishniy S.I.

Abstract. In order to elucidate morphological changes of astroglia in the dynamics of the postresuscitation period
(PRP), neuromorphological analysis of the brain was conducted on 24 patients, who withstood clinical death from 3
to 20 minutes and remained alive afterwards from 6 hours to 60 days. The mean age was 35 to 52 years. Tissue specimens
were stained by hematoxylin and eosin, toluidine blue, gallocyanin, impregnated by Cajal y Rio-Hortega. Morphometrical
analysis was conducted with the help of a computer system for digital analysis, KS 200 (Kontron Elektronik, Germany,
lic. Ne0200299). Quantitative data were processed in a computer program, Statistica 6.1 for Windows (serial number
AXXR712D833214FANS).

Obtained results and discussion: Adverse course of postresuscitational encephalopathy was noted in all autopsy ob-
servations, which was caused by serious pathology of the preceding clinical death, prolonged or repeated cardiac ar-
rests, as well as uncorrectable metabolic disorders after clinical death. After 6 hours of clinical death the structure of most
astrocytes was almost unchangeable. After 1 day a uniform increase in the volume of the brain with cerebral cortex relief
flattening was observed. Sharp expansion of astroglial processes around neurons and cortical blood vessels was estab-
lished histologically. In most microvessels, various types of microcirculatory disorders with occlusion of the microvascu-
lature were noted: haemoconcentration with aggregation of red blood cells, leading to a sharp decrease of blood flow,
with leukocyte and platelet aggregates as well. A phenomenon of granular disintegration was observed in perivascular
astrocytes, also there was marked granular disintegration of thickened perivascular terminals and around the neuronal
processes of astrocytes. The number of astrocytes with pyknotic nuclei in the cerebral cortex grew up to 5.4%. According
to the morphometrical data, the quantity of astrocytes decreased to 26.5% during first 6 hours after clinical death com-
pared with the comparison group after 1 day on 17.7% (p=0.05). Such a decrease in cell number obviously reflects their
destruction and lysis during early PRP. The process of astrocytic destruction was a mosaic, not diffuse in nature.

Three days after clinical death, marked expansion of perineural and perivascular astrocytes, and granular disinte-
gration of some parts of astrocytes around bloodless blood vessels, was noted. We found that the cross sectional area
of astrocyte nuclei increased to 5.02% comparative with early period of PRP. Astrocyte swelling with activation of satel-
litosis was also registered.

Disturbance of the ordered neuronal architecture in the brain cortex was determined on day 7-9 of the postresuscita-
tional period. There were areas void of astrocytes alternating with clusters of gliocytes, which formed small cellular-glial
nodules. Grainy inclusions of phagocytosed material appeared in the cytoplasm of few astrocytes with shortened and
thickened processes. The whole number of astrocytes in the brain cortex increased to 27.88% on the 15" day after clini-
cal death (p=0.05). After 16-60 days, proliferative changes of astroglia with formation of substitutive gliofibrosis in place
of selective neuronal necrosis became predominant. After 60 days the number of astrocytes in substitutional zones
of gliofibrosis was increased by 104.4% compared to control indexes. Because of the gliofibrosis, the brain structure did
not change, but it did not fill the neither structural nor functional huge deficit of nerve cells and therefore didn’t contribute
to the restoration of neurological status of patients.

Prospects for further research in this area include a detailed study of reactive and compensatory-adaptive changes
of astroglia that can be the object of therapeutic intervention to provide neuroprotection in patients with ischemic lesions
of the CNS.

Key words: astrocytes of the brain, postresuscitational encephalopathy.
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