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PE3IOME. B ymoBax ekcnepumeHTasnbHO 3MOAENIbOBAHOIO0 XPOHIYHONO €HOOTOKCUKO3Y AOCHIAXEHO CTPYKTYPHO-
bYHKUiOHaNbHI 0COONMBOCTI PEMOAENIOBAHHSI KOPY FOJIOBHOIO MO3KY. BCTaHOBNEHO, WO 32 3MOAENbOBAHUX NATONOMYHMX
YMOB PO3BMBAETLCHA HEMPOTOKCUYHE YPaKEHHS KOPU FOSIOBHOMO MO3KY, LU0 XapakTepu3yeTbCs NOAIMOPGHUMM 3MiHAMKU
HEeNpoLUMTIB y MipamiganbHOMy Ta raHrnioHapHOMY Lapax Kopu. BigMiveHO aBua TUrponisy i rinepxpomarosy, Lo
NPU3BOAMTb A0 YTBOPEHHS MMOXPOMHUX Ta FNEPXPOMHUX HEPBOBMX KNITUH. BOrHMLLIEBO TUrPONi3 MA€E TOTaNbHUIA XapakTep.
CybBMiKpOCKOMIYHO B HEMPOLMTax BCTAHOBJIEHI 3HAYHI AECTPYKTMBHI 3MiHW SAep | opraHen, Lo HEraTMBHO BMJIMBAE Ha iX

MOPDODYHKLOHANBHUIA CTaH.

KJTKOHOBI CJTOBA: ekcnepuMmeHTanbHMiA eHAO0TOKCUKO3, KOPa FONIOBHOMO MO3KY.

BcTyn. EHOOTOKCUKO3 — cknaaHuin 6aratodakTop-
HUIA ayToKaTaNiTMYHWIA MPOLLEC, KA 3 YHacOoM HabyBae
YHIBEPCANbHOIO XapakTepy i 3anexunTb Big, MexaHis-
MiB, §IKi MOro 3anyctunu. MNowwKOoaKyBa/IbHAMN areH-
TaMy B OCHOBHOMY CTaloTb He3banaHCoBaHO Ajtoui
6ioNoriyHO aKTVBHI PEYOBMHM, LLIO HAbyBalOTb BNacTu-
BOCTEN €00reHHNX TOKCUYHNX cyOcTaHuin. Lli nowiko-
IDKEHHS, B CBOIO Yepry, iCTOTHO MOOMMIKYIOTb CTRYKTYP-
HO-PYHKLIOHANBHUIA CTaH KITUHHUX | CYOKNITUHHUX
MeMOpaH, BUKIIMKaOUM APYry XBUKO iHTOKCUKaLl, 3a-
BEPLLYIOHM «MOPOYHE KOJI0» AAHOMO KPUTUYHOIO CTaHy
[1, 2, 3]. TAXKICTb XPOHIYHOI EHAOrEHHOI IHTOKCUKALLT
€ HEnpsiMMM KpUTEPIEM TAXKOCTI 3arajibHOro CTaHy
XBOPOIO i YaCTO BM3HA4aE neTanbHiCTb [4, 5, 6].

Pi3ki HekoMneHcoBaHi 3MiHM rOMeOoCcTasy B yMO-
Bax XPOHIYHOro eHaoToKCMKo3y (XET) cyTTEBO BNAU-
BalOTb HAa PYHKLIOHYBAHHA LEHTPasIbHOI HEPBOBOI CUC-
Temun (LHC). Komnnekc CTpyKTYPHO-DYHKLiOHANBbHNX
NopyLUEHb OiNbLLOCTI OPraHiB Ta CUCTEM, iIHOYKOBAHNX
TOKCUYHMM areHTOM, iMyHOMoriyHi, BGioximiyHi Ta cy-
OVHHI po3nagn nNpu3BOAdaTb TakOX A0 MOPYLUEHHS
NPOHUKHOCTI reMaToeHuedaniyHoro 6ap’epa Ta BUKSIM-
KatoTb AUY3HI 1 MiCLLEBI 3MiHW LLEHTPANbHOI HEPBOBO!
cuctemn. Posnaan B OpraHiami, LLO BUSIBASIKOTLCS MPpr
TOKCWYHIl eHuedanonarii, 00yMOB/EHi, FOJIOBHUM Y-
HOM, TOKCUYHUM Ta FMiNOKCUYHUM HaBPSIKOM rOI0BHO-
ro MO3Ky 3 remoamHamiyHMMm Ta NikBOPOOVHAMIY-
HUMU 3MiHamu. B mexaHi3ami nopylleHb Mikpouup-
Kynauii npy ypaxeHHi MO3Ky MatoTb 3HaYEHHS1 Habpsik
€HOO0TENII0 CYyaVH, 3MiHW PEeOsoril KPOBIi, YTBOPEHHS
KOHIIOMEpPaTiB epUTPOLTIB, NENKOUUTIB Ta TPOMOO-
LMTIB, LLO AO3BOASIE FOBOPUTM NPO ponb AB3-cuHa-
pOMYy B MaTOreHesi NCUXOHEBPOJIONiYHUX PO3nanis
npu eHO0TOKCUKOSI [7].

BcTaHoBneHo, Wo ang efeMeHTiB HEPBOBOI CUC-
Temu npu XET xapakTepHa MO3ai4HICTb YPaXKeHHS.
CTyniHb NOLWIKOMXKEHHS! | BUPAXEHICTb PeakLUin Ha HbO-
ro 3i CTOPOHM HEPBOBOI TKAHWHW 3anexatb Bif, xa-
pakTepy rniaibHOr0 OTOYEHHS HEMpPOHa, BaCKysis-
pusauii Ta PyHKULIOHANbLHOro HaBaHTaxXeHHs [8, 9].
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OTpumaHi penpeseHTatMBHi MOPDONOriyHiI pe-
3ynbTaTy AOCIOKEHHSA FTONOBHOIrO MO3KY Mpu 3a3Ha-
YeHiln naTonorii He 3aBXAW € NepPekoHNMBUMM | Barato
acnekTiB Ljel npobnemMn He oTpuMann KiHLEBOro BU-
pilLeHHs. 3a3Ha4yeHe CMOHyKano 3’acyBaTn CTPYKTYP-
HO-@YHKUiOHanbHi 0COBNMBOCTI PEMOAENIOBAHHS
KOPW rOIOBHOMO MO3KY MPU XPOHIYHIA eHO0reHHIN
IHTOKCMKaLil B eKCNEPUMEHTI.

Marepian i meToau pgocnimkeHHa. Po6oTta ma-
Na excrnepuMeHTasibHUI XapakTep, BUKOHaHa 3 BUKO-
puctaHHsaMm 40 nabopatopHux Binvx wypis. MNpPOTOKON
eKCrnepuMeHTiB B po3ainax Bubopy, yTpUMaHHSA
TBaAPWH, MOOENIOBAHHA MaTOOrNYHUX NPOLLECIB | BUBE-
LEeHHs IX 3 gocniny cknageHuin BignoBigHO A0 NPUHLM-
nis 6ioeTrkn, npasun nabopaTtopHoi npakTnkn (GLP),
a TakoX BIAMNOBIAAE ETUYHMM HOPMaM, WO BUKNAOEHI
B MOJIOXEHHAX «EBPONENCHKOI KOHBEHLT NP0 3axmCT
XPEeBETHMX TBAPWH, sIKi BUKOPUCTOBYIOTLCA A1 AOCNiA-
HUX Ta iIHLWWX HAYKOBWX LiiNer», a TakoX 3rigHo «Hayko-
BO-NPaKTUYHMX PEKOMeHOaLUin 3 yTpuMaHHsa nabo-
paTopHMX TBAPWUH Ta poboTn 3 HUMK» [10].

MopentoBaHHA HENPOTOKCUYHOCTI BHACILOK
XPOHIYHOT eHOO0TOKCEMIl 3AINCHIOBANN BBEAEHHAM
TeTpaxnopmMmeTaHy (TXM) i 6akTepiiHoro ninonofi-
caxapugy (JTNC) 3a cxemoto B. B. Hosoyagosa Ta
cnieasT. (2005) [11].

LLlypiB BuBOOMNN 3 ekcnepumeHTy Ha 30 nooby,
He paHille Hix Yyepes 48 rog nicnsa OCTaHHBLOI MaHiny-
nauii. Ana mikpockoniyHMx OocnigxeHb 3abupanuv
LLIMATOYKM 3 COMATOCEHCOPHOI 30HM KOPW FOJIOBHOIO
MO3Ky (nong 1-2) napieTanbHOT AingHku, dikcyBanu
B CnupTi Ta 3anuBann y napadiHosi 6noku. Ncrono-
rivHi 3pisn papbyBany reMaToKCUNIHOM-E03UHOM Ta
TONYIOMHOBMM CUHIM 32 MeToa0oM Hiccns. Mikponpe-
napaTty BMBYaAM 3a AOMNOMOIrOK CBITIOBOrO MiKpPO-
ckona SEOSKAN Tta ¢$oToaoKkymMmeHTyBanu 3a gomno-
moroto Bigeokamepn Vision CCD Camera.

Ona enekTpOHHOMIKPOCKOMNIYHNX OOCHIAXEHb
MaJieHbKi LLUIMATO4YKM KOPW FOJIOBHONO MO3KY ¢ikcyBa-
"y 1% pO34mHI HOTUPMOKNCY OCMIO Ha dochaTHOMY
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Oydepi Minnorira npoTarom ABOX roAvH npu Temnepa-
Typi 4 °C. MNocTdikcauito maTepiany 3aincHiosann 1 %
PO34YMHOM HOTUPUOKICY OCMito Ha Bydepi MinnoHira npo-
Tarom 60 XBUAWH, NOTIM 3HEBOAHIOBAM B ETAHONI 3P0-
CTalo40l KOHLEHTpaLIil Ta 3aMBany B CyMill €MOHY 3
apanamMToM 3riAHO 3 3arafbHOMPUINHATOK CXEMOIO. YNbT-
paTOHKi 3pi3V BUrOTOBASN Ha YrbTpamikpoTomMi YMTIT-7,
KOHTPACTYBa/IM ypaHinaueTatoM i uuTpaTtoM CBUHLO
3rigHo 3 MeToaom PenHonbaca [12], BuB4anu 1a poTo-
rpadyBanv B eNeKTpOHHOMY Mikpockoni NMEM 125 K.

Pe3ynbtatn it 06roBopeHHa. [poBeaeHi Mik-
POCKOMIYHI AOCAIOXKEHHSA BCTAHOBUAN, WO B Mipami-
OanbHOMY Ta FaHrAioHapHOMY Liapax KOpwW MiBKy/b
BENIMKOr0 MO3KY MPU XPOHIiYHIA eHO0TOKCEMII HasiBHI

Puc. 1. TicTonoriyHi 3mMiHM KOpW NiBKYb BENNMKOrO MO3KY TBa-
PYHW NPY EKCNEPUMEHTANIBHOMY XPOHIYHOMY EHOOTOKCUKOSI.
linoxpomHi HerpouuTn. 3abapeneHHs 3a Hiccnem. x 600

EnekTpoHHOMIKPOCKONiYHI AOCAIAXEHHSA Mnipa-
MiOanbHOrO Ta raHrNiOHAPHOro LWapiB KOPW NiBKyJb
BE/IMKOr0 MO3KY TaKOX BUSABUAM 3HAYHI 3MiHU
HenpounTiB i NONIMOP@I3M X YyNbTPaCTPYKTYPHOrO
CTaHy.

B «CBITInx» HEPBOBMX KNITMHAX Yy NepuKapioHax
HasiBHI PO3LWWMPEHIi, 4YaCTKOBO dparMeHTOBaHi Ka-
HanbLi rpaHynsapHOl eHaonaa3MaTUYHOI CiTkM, Ha No-
BEPXHi IX MemMbpaH mMano pubocoMm, y Helponiasmi
HeBenvKin BMICT nonicom. HassHi rineptpodis Ginb-
LLIOCTi MITOXOHAPIN, Y IX €NeKTPOHHO NPO30POMY MaT-
PUKCi 3HAYHO MOLLUKOOXEHI KpUcTn. BuasnaioTbea
TakoX HEBENWKiI MITOXOHAPIT 3 €NeKTPOHHO LWifIbHUM
MaTpPUKCOM, TOMY KPUCTU B HUX MOFaHO KOHTYPYIOTbCS.
Aopa Takmx HernpoumTiB OKPYrn0-0BanbHOI hopMU,
3i CBITNIO0 Kapioniaamoto i HEBENUKMMU OCMIOPinb-
HUMUK saepusMn. HasiBHe 30inbLLIEHHS NepuHyKieap-

HOro NPOCTOPY 32 PaxyHOK BiAXOOXXEHHS 30BHILUHbOT

anepHol MeMbpaHu, a aaepHNx nop Hebarato. Y Hel-
ponnasmi CRoCTepiralTbCa NMEPBUHHI Ta BTOPWUHHI
nizocomu (puc. 3).

CyOMIKpPOCKOMIYHO B KOPi BEIMKOIO MO3KY TakoX
CMNOCTEPIraloTbCA «TEMHI» Ta «iIHTEHCUBHO TEMHI» HEN-
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3HauHi 3MiHN HENPOLUMTIB, SKi XapakTepm3ayrTbCs Nosi-
MopdisMOM. HacTrHa HEPBOBUX KIITUH FiMOXPOMHI,
MaloTb HM3bKy 0a30@inito Herponna3Mmn BHACIOOK
ABMLLA TUFPONI3Y, KNI Y YACTUHI KNITUH Mae ToTasb-
HUN xapakTep. Y Takmx HerpouuTax aapa MakTb
OKpYrno-oBanbHy GOpMy, CBITY Kapionnasmy i Hese-
nuki 6asodinbHi anepus (puc. 1).

B kopi crnocTepiratoTbCHA TakOX «TEMHI» Ta «iHTEH-
CUIBHO TEMHi» HEMPOLUUTU, WO € aHANOrOM FiNepPXpPoM-
HUX Ta NiIKHOMOP®HUX KAITUH. Taki KNiTUHW MatoTb
3MEHLUEHI Tina, CTOHLUAHI BiApPOCTKN, B6a30dinbHy
Heriponnasamy i kapionnasmy. Hesenuki 3a nnoLLeto
A4pa HediTKO KOHTYPOBaHi, IX Kapionema HepiBHa
BHaACNigoK iHBariHauin (puc. 2).

MRS T e e, NG R Al SRS

Puc. 2. MikpockoniuyHuiA CTaH KOpW NiBKY b BEIMKOrO MO3KY
TBaPVIHW MPY EKCNEPUMEHTaJIbHOMY XPOHIYHOMY EHAOTOKCM-
Ko3i. [inepxpoMHi HelipouyTy. 3abapeneHHs 3a Hiccnem. x 400

poOUNTK, WO € aHaN0roM rinepXPoOMHUX Ta MiKHO-
MOP®HUX KIITUH Ha MIKPOCKOMIYHUX npenapaTtax.
Taki KNITUHY MatOTb 3MEHLLIEHI TiNa, CTOHLLEHI BiAPOCT-
KW, eNeKTPOHHOLLiNbHY HErponnaamy i kapionnasmy.
HeBenuki 3a nnoLeto sapa OTOYEHI HEPIBHOKO Kapio-
NIEMOI0, WO YTBOPIOE iHBariHauji, 4acto rnnodoki. Ka-
HanbLi rpaHynapHOl eHaonIa3MaTUYHOI CiTKM Ta
LMCTEPHN KOoMMekcy [Monbaoxi HEPIBHOMIPHO NOTOB-
LLEeHi, 4aCTKOBO ¢dparMeHTOBaHi, YTBOPIOKTb CBIiThi
NOPOXHUHN HEeNnpasuibHOI GOopMM.

YacTrnHa MITOXOHAPIN 3 TOKA/IbHO NPOCBITIEHUM
MaTpPUKCOM, iHLWI HEBENWKI, 3 eNeKTPOHHOLLNbHUM
MaTpPUKCOM, TOMY KPUCTU B HUX MOraHO KOHTYPYIOTLCS.
Y Henponnasmi HasiBHi BTOPWHHI Ni3ocoMu Ta nino-
bYCUMHOBI BKIIOYEHHS (pUc. 4).

BucHoBKM. [1poBeaeHi ricTONOrYHI Ta ENEKTPOH-
HOMIKPOCKOMIYHI AOCNIAXEHHSA BCTAHOBUAN, WO MNpw
€eKCNepMeHTaIbHOMY XPOHIYHHOMY €HA0TOKCUKO3I,
iHaykosaHomy CCI, ta Gaktepintum LPS, Binbysa-
IOTbCSI CYTTEBI 3MiHU HENPOLUTIB KOPW MiBKYJb BENN-
KOro Mo3ky. BinbyBatoTbCs TUrponis i rinepxpomMaTtos,
L0 NPU3BOAATL A0 YTBOPEHHS FMOXPOMHMX Ta rinep-
XPOMHUX HEPBOBUX KAITUH. CyOMiKPOCKOMIYHO B
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Puc. 3. YnbTpacTpyKTypHUIA CTaH HepoLmMTa KOpU BEIMKOrO
MO3KY TBapPUHM NMPU XPOHIYHOMY EHAO0TOKCMKO3i. PparmeHT
anpa (1), Heliponnasma (2), kaHanbLji rpaHynsapHOi eHao-
nnasmaTtuyHoi citkm (3), mitoxoHapia (4). x 21 000

HerpouuTax BCTAHOBJEHI 3HAYHI AECTPYKTUBHI 3MiHN
A0ep i opraHen, Wo HeraTMBHO BMIMBAE Ha IX MOP(O-
dYHKUOHANBbHUIA CTaH.

MepcnekTuBM NOOANbLUIOrO PO3BUTKY Y Oa-
HOMY Hanpsmky. [poBeneHi ekcnepuMeHTaNbHi
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MORPHOLOGICAL CHANGES OF THE CEREBRAL CORTEX
IN CHRONIC ENDOTOXEMIA

©l. O. Soroka, K. S. Volkov, N. Ye. Lisnychuk
SHEI «Ternopil State Medical University by I. Ya. Horbachevsky of MPH of Ukraine»

SUMMARY. Under the condition of experimentally simulated chronic endotoxemia the structural and functional features of
cortex remodeling were investigated. It was found that the simulated pathological conditions cause to neurotoxic lesions of
the cerebral cortex, characterized by polymorphic changes in neurocytes of its pyramidal and ganglionic layers. Neuronal
tigrolysis and hyperchromatosis effects leading to the formation of hypochromic and hyperchromic neurons were observed.
Total neuronal tigrolysis was marked. Submicroscopically significant destructive changes of neuronal nuclei and organelles,
which negatively affect on their morphofunctional state were evident.

KEY WORDS: experimental endotoxemia, cerebral cortex.
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