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Hucepraifii  OpUCBSY€HAa  KOMIUIGKCHOMY  BHUBUEHHIO  CTPYKTYpPHO-
(YHKIIOHATBHUX 3MIH COMAaTOCEHCOPHOI JUISHKM KOpPU MIBKYJb T'OJOBHOTO MO3KY,
MEeTa0OJIIYHUX PO3JIaAiB Ta 3MIH TAKCOHOMIYHOTO CKJIaAy MIKpOOIOMY TOBCTOI KHUILIKH
32 YMOB E€KCHEPUMEHTAIbHO JUMETWITIAPAa3UH  JUTAPOXIIOPUJI-1HTYKOBAHOT
aJICHOKAPIIMHOMHU TOBCTOI KHIIKK 1IN Situ. JlocmimkeHo Takok e(EeKTUBHICTD
3aCTOCYBaHHS KOMIIO3MIlIlT HAHOYACTUHOK METalliB 30Ji0Ta, cpibna 1 3amiza (HY
Au/Ag/Fe) 3 MeTOI0 KOpEKLii BUSBIEHUX MOPYILIEHb.

ExcnepuMeHTanbHe  JOCHIJDKEHHST TpoBefeHe Ha 150  Ge3nopogHux
cTaTeBo3piIuX O1IMX Irypax camigx Baroro 190-200 r. Yei migmociiadi TBapuHU OyIu
pPO3MOAUIEHI HAa YOTHPU EKCIEpUMEHTalbHl rpynu: | — KOHTposibHA Tpyma;
II mocmigHa Tpyma — TBapuHU 13 AUMETHITIAPA3WH JTUTIAPOXJIOPUJI-1HIYKOBAHOT
(AMI-iHayKOBaHO0)I0aICHOKAPIIMHOMOK TOBCTOI Kumiku in Situ; I rpyma —
TBapUHU 13 3MOJICTILOBAHUM HEOIIACTUYHUM YPaKCHHSM TOBCTOI KHIIKH, SKHM 3
MeToro kopekuii BBoauian kommnosuuiro HU Au/Ag/Fe; IV rpyna — 20 npakTuuHO
3I0pPOBUX TBApHWH, SKUM BBOAMWIM Kommosuilito HY Au/Ag/Fe.

O06’ekTOoM JociKeHHs Oyia Kopa BEIUKUX MIBKYJb FOJOBHOTO MO3KY. 3a0ip
Marepiany JIs JOCIIKEHHS Ta BUTOTOBJICHHS T1ICTOJIOTIYHUX Ta €JIEKTPOHHOMIKPOC-
KOIIYHMX TpernapariB 31HCHIOBAJIA BIATIOBITHO 0 3araJIbHONPUNHATUX METOJIUK.

BceranoBieHo, 1m0 y CTPYKTypi KOpH MiBKYJb TOJIOBHOTO MO3KY 1HTaKTHHX

TBApUH HE BHABJICHO BHUJOBUX O3HakK. lluToapxiTekToHika 000X TIBKYJIbh Oyia



TUIOBOIO JIJISl CCaBIIIB Ta BKJIIOYANA IIICTh MIAPIB, y SKUX MEpeBakaaId HOPMOXPOMHI
HEHUPOINTH, a TAKOXK 3yCTPIdaIuCh MOJUHOKI TIIO- Ta TIMEPXPOMHI KITITHHH.

MojentoBaHHs aJCHOKAPIIMHOMHA TOBCTOI KHMIIKK IN SitU TpuBalio TPUALSATH
THXKHIB, 3a01p MaTepianxy MPOBOJAUBCS KOXKHI TPUILATH JHIB, TEPMIHU €KCIIEPUMEHTY
OyJnu po3/I1JIeHI Ha CiM €TalliB, KOXKEH 13 sIKkuxX BijamoigaB 30 100aM eKCIIEpUMEHTY.

[IpoBenene JOCHIIKEHHS BCTAHOBUJIO PO3BUTOK albTEPATUBHUX 3MIH
HEHUPOIUTIB KOPU BEIMKOTO MO3KY Ta MPOTPECYIOUUX TMOPYIIEHb MIKPOIUPKYJISAIT
oprana. Ha nepuux 3-x eramax eKCriepuMEHTY BUSIBIIEHO MOMIPHI 3MIHU CTPYKTYPHHX
KOMIIOHEHTIB KOPH MO3KYy IMOpIBHSHO 3 KOHTPOJIbHOIO Tpymoro. IlepeBaxanu
HOPMOXPOMHI HEWpPOLUTH, SKI Mald THUIOBY MOP(QOJIOTIYHY OpraHi3aiilo Ha
CBITJIOONITUYHOMY Ta CYOMIKPOCKOIIIYHOMY PiBHSX. BCTaHOBJIEHO HE3HAYHI O3HAKU
MOPYIIEHHSI TeMOJUHaMIKU. ['eMOKamiasipu COMaTHYHOTO THUITY MEPEBaXKHO MICTHIIN
HEBENUKY KUIBKICTh (POPMEHMX E€JIEMEHTIB KPOBi, 1HOJI TPOCIIIKOBYBAJIUCS TTOMIpHI
O3HaKM cTazy abo cramk-peHomeny epurporuTiB. CrocrepiraBcsi MNOMIpHUN
MEepUBACKYJISIPpHUNA HAOpSK, CHPUYMHEHHUHN MIJABUIIECHOI MPOHUKHICTIO CTIHOK
MIKpOCY/IUH, TOJEKYAN CTIHKH CYJIUH CTOHIIEHI Ta HEYITKO KOHTypoBaHi. Ha 4-my
eTani €eKCIIEpUMEHTY BIAMIYEHO MOCUJIEHHS MOp(dOIOriyHUX 3MiH. BcTaHOBIEHO
3MEHIICHHS KUIBKOCTI HOPMOXPOMHHX Ta 30UIBIICHHS KUIBKOCTI TIMNO- Ta
rinepxpoMHux  HeilporuTiB.  IIporpecyBaHHs  reMOAMHAMIYHMX  TOPYIIEHb
XapaKTepu3yBajloCsi BEHO3HUM TOBHOKPIB’SIM, HAasBHICTIO CTa3iB Ta CJAQXKIB
EPUTPOIUTIB, 30TBIIICHHSIM MEPUBACKYIISIPHOTO Ta MEPUIIETIOISIPHOTO HAOPSKY.

Ha 5-6-my eranmax CHOCTEpEKEHHS JECTPYKTHBHI 3MIHM B HEHpOLUTax
HapoCTajau: y OUIBIIOCTI KIITHH BUSIBISBCS 1HTpa- Ta MEPULETIONSAPHUN HaOpsK.
Knituan bena Oynu y craHi Turpomizy, MojAekyaud noBHoro. IlopymienHs
(YHKIIOHATBHOI ~ CIIPOMOKHOCTI  HEMpPOHIB  MIATBEPAXKYBaJIOCh  3MEHUICHHSIM
cyOcranmii Hiccns B Hux. [ligBumieHa npoHUKHICTh CTIHOK KaIIAPiB MPU3BOAMUIIA J0
BUPAKEHOTO MEPUKAMUISIPHOTO HAOPSIKY.

HailiBupasHimn  AeCTpyKTHBHI 3MIHM B  HEMpoOHaX Ta KOMIIOHEHTax
remaToeHmnedarigyHoro Oap’epy BHUSBIEHO Ha 7-My e€Tali CIIOCTEPEKCHHS:

BCTAHOBJICHO HASBHICTH TNIMOOKHX ACCTPYKTUBHHUX 3MIH Yy HEHpOHaX, 301JbIICHHS



KUIBKOCTI TiIO-, TIMEPXPOMHHUX, PI3KO TiMO- Ta PI3KO TIMEPXPOMHHUX HEHPOIIMTIB.
[lepeBakna OmpmricTh KIITHH bena mepeOyBanu y CTaHi TOTaIbHOTO THUTPOJI3Y,
BUSIBJICHO (pparMeHTAIlli0 X HeHpor1a3Mu, 3MEHIIICHHS HasBHOCT1 cyOcTaHiii Hiceos,
aX JI0 TOBHOTO 11 3HWKHEHHA. KpoBOHOCHI Kamiisipu Majiu 1eopMOBaHy CTIHKY Ta
3HAYHO 301JIbIIICH] IEPUBACKYIISIPHI IPOCTOPH.

3a3HayeHl 3MIHM Ha MIKPOCKOMIYHOMY pIBHI MPHU3BENIM JO ICTOTHUX 3MiH
MOP(POMETPUYHUX TapaMeTpiB HEHPOIUTIB: 1HIEKC ajbTepallii JTOCTOBIPHO
NIePEBUINYBAB 1ICHTUYHUH MMOKA3HUK 1HTAKTHUX TBapuH y 4,7 paza (p<0,001); mmomri
MEpUKapIOHY, fAapa Ta HEWpoIuia3Mu HOpMOXpoMHMX HedpouutiB Il mapy kopu
BEJIMKUX MiBKYJIb JOCTOBIPHO MEPEBUIIIIIN MOKa3HIUKU TBAPUH KOHTPOJIBHOI TPYITH HA
60,3 %, 21,7 % Ta Ha 76,2 % BignoBigHo (p<0,001). SAnepHO-TIUTOIIA3MATHYHE
criBBigHomeHHs (AL[C) nocroipHo 3am3miIock Ha 31,1 % (p<0,001).

BceranoBneHni Mop¢osioriyHi 3MiHM KJIITHH COMATOCEHCOPHOI JUISSHKHA KOpH
rOJIOBHOT'O MO3KY MPU3BEIH /10 NOPYUIEHHS] HOUIIENTUBHOI CUCTEMH, 10 OLIIHIOBAJIN
3a TPUBAIICTIO JIaTeHTHOro mepiony OonboBoi peakiii (JITIBP). Cratuctuuno
noctoBipHe 30unbIeHHs TpuBanocti JIIIBP (y 1,55 pasza (p<0,05) mopiBHSHO 3
KOHTPOJIBHOIO TPYIIOI0) BIIEpIIe BCTAaHOBICHO Ha 4-My eTami crmoctepekeHHs. Ha
HACTYITHUX €Talax EKCIEepUMEHTY BCTAHOBJIEHO NPOrpecyroue 3pOCTaHHS LIbOTO
nokasHuka: y 2,24 paza (p<0,01), y 3,1 pa3za (p<0,01) Ta y 3,32 paza (p<0,001) Ha 5-
i, 6-1 Ta 7-1 eTanu MOJCIIOBAHHS B1AITOBIIHO.

MeTtaboniyHUM ~ TPUTEPOM  CTPYKTYpPHUX  TOPYIIEHb  KOMIIOHEHTIB
COMAaTOCEHCOPHOI JAUISTHKK KOPH TOJIOBHOT'O MO3KY IMIJIOCTIHUX CTaja aKTUBI3aIlis
IpoLIECiB BUIbHOpaAUKaIbHOTO okicHeHHs (BPO) 1 mopymienHs 6anaHcy 610J10TT4HUX
MeJ1aTOPiB aHTHOKCUIAHTHOTO 3aXHCTY.

[Tounnatoun 3 1-ro eramy MOJETIOBAHHS MATOJOTIYHOTO IMPOIECY BHUSIBICHO
CTaTUCTUYHO JIOCTOBIpHE 30uIbIIeHHs piBHSA &-13ompocTaHiB (8-iso PGF2a) y
rOMOT€HAaTl TKAHUHU FOJIOBHOTO MO3KY. Lleii moka3HUK nepeBuIllyBaB aHaJOTIYHUN Y
KOHTPOJIbHIA TpyIi TBapUH y BCl TEPMIHU CIOCTEPEKEHHS 1 Ha 3aBEPIIATHLHOMY

/-My etari ekcriepuMeHTy OyB y 3,9 pasa (p<0,001) Buium, HiXK y TpyIi KOHTPOJIIO.



Cnix 3a3HaunTH, mo BMicT 8-i1s0 PGF2a y cupoBartui kpoBi miggociaiAHUX
TBapUH MOYaB JOCTOBIPHO 30UTBIIYBAaTHCS Ha 2-My €Talll eKCIEPUMEHTY 1 TaKOoX
IPOrPECUBHO 3pOCTAaB /10 MOTr0 3aBEPIICHHS.

Amnani3 mapkepiB BPO noxkasas, mo yxe Ha 1-my erami ekcriepumenty (30 ai6
BBEJICHHS KaHLEPOreHY) Yy TIOMOIE€HATI TKAaHWHU TOJIOBHOIO MO3KY B1JIMIYANOCs
JIOCTOBIpHE 3pPOCTaHHS KOHIIEHTpaIlli MamoHoBoro muanpaeriay (MJIA), mieHoBux
(IK) Tta tpienoBux (TK) xom’roratiB, a Takox ocHoB Illudda (OIL). Ha
3aBeplIaJIbHOMY eTani croctepexkeHHs (30 THXKHIB BBEIEHHS KaHIIEPOTEHY)
KoHUeHTpauis MJIA mnepeBuillyBajga aHAJOTIYHUKA TMOKAa3HUK KOHTPOJBHOI TPYIH
TBapuH y 4,2 paza (p<0,001), pisens K 3pic y 2,8 paza (p<0,001), TK — y 2,9 pa3za
(p<0,001), a OIll — y 2,7 paza (p<0,001) BiamosiiHo.

[IporpecyBaHHs  OKCHOATHBHOTO CTpeCcy TMpU3BENO 10  AucOaiaHcy
(YHKIIIOHYBaHHS ~ AHTUOKCHUIAHTHOI ~CHCTEMHM Ta IIOCTYNOBOI  1HAKTHBALl
AHTUOKCUJAHTHUX (EPMEHTIB 1 O10JIOTTUHUX MENIaTOPIB AHTHOKCUJIAHTHOTO 3aXUCTY
He(epMeHTaTUBHOI pupoau. OgHAK CITiJ] 3a3HAYUTH, 1110 BUSBJICHUI 1rcOagaHC MaB
PI3HOHAIIPaBICHUN XapaKkTep: y TOMOTeHaTi TKAHUHU T'OJIOBHOTO MO3KY TAOCITHUX
TBApUH BIPOJOBXK MEPIIMX 3-0X €TamiB JOCITIKCHHS BCTAaHOBIEHO CTAaTHCTUYHO
JIOCTOBiIpHE 301TbIIIEHHST aKTUBHOCTI Karanasu (Kar) Ta i mocToBipHE 3HIMKEHHS,
nounHatouu 3 4-ro eramy. llomipHe 3pocTaHHS aKTUBHOCTI CYNEPOKCHIIMCMYTa3u
(COJl) cocrepiranoch BOPOAOBXK MEPIIMX 4-X €TamiB, a, MOYMHAIOYM 3 5-TO eTally,
MOKa3HUK [10YaB JIOCTOBIPHO 3HIKYyBaTUCh. Ha 3aBepiiagbHOMY eTari eKCIIepUMEHTY
aktuBHocTi Kat Ta COJl Oysiv HUKYMMU 32 aHAJIOT1YH1 TOKA3HUKHU Y TPYIIl IHTAKTHUX
TBapuH y 1,8 paza (p<0,001) ta 'y 2,4 pa3za (p<0,001) BiamnosiaHo.

[Tounnatoun 3 5-ro eramy AOCHIIKEHHS (YHKIIOHAJIbHA CIPOMOXKHICTD
BiiHOBJIeHOrO riayTationy (GSH), a Takox akTuBHICTH TiiyTaTionnepokcuzu (I'T1) 1
riyratroHpenykTasu (I'P) icToTHO 3HMKyBanucs 1 Ha 7-My eTarli CIOCTEPEKEHHS OYIH
HIDKYMMHU BIJTHOCHO 1IEHTUYHOTO TOKAa3HWKA TBApWH 1HTaKTHOI rpymnu y 1,7 pasza
(p<0,001), 2,46 paza (p<0,001) 1 2,03 paza (p<0,001) BiamoBigHO.

Hakonuuenns npoayktiB BPO 3akoHOMIpHO pHU3BENO A0 HAPOCTAHHS MPOSIBIB

€HJOTE€HHOI1 IHTOKCHKAIlli, 10 XapaKTepU3yBAJIOCh 3POCTAHHSM EPUTPOLIMTAPHOTO



iagexcy iatokukamii (EII) ta BMicTy cepemabomonekymsipaux nentuais (CMII;,
CMII,) y cupoBaTiii KpoBi MiAAO0CITiTHUX TBAPHH.

PO3BUTOK HEOIIACTUYHOTO YpPa)KEHHS TOBCTOI KUIIKUA OLIUX IIypiB 1CTOTHO
3MIHMB TaKCOHOMIYHMI CKJaj i1 MiKpoOioMy Ta MpHU3BIB J0 3MEHIICHHS IOro
MOMYJISAIIAHOTO PiBHS MOPIBHAHO 3 TBAPUHAMHU 1HTAKTHOI rpynu. BcTaHOBIIEH 3MIHM
BinmoBigar0Th aucbiosy Il crymnens.

3acrocyBanns kommosuiii HY Au/Ag/Fe mno3uTuBHO BmIMBajIoO Ha BCl
JOCIIKYBaH1 MapaMeTpHu: CYTTEBO 3MEHIITYBAJIUCS IPOSIBU OKCUAATUBHOTO CTPECY Ta
EHJIOTOKCEMII; cIrocTepirajiacs BUpaK€Ha TEHJICHIIS 10 HOpMai3ailii aKTUBHOCTI
€H3MMIB AHTHUOKCHJAHTHOI CHUCTEMH Ta ii OlOJIOTIYHMX MEeAiaTOpiB HEEeH3MMHOI
OpUPOIM Ta HAOMMKEHHS IUX MOKA3HUKIB JO AQHAJIOTIYHUX Yy TPyl HEypameHHX
tBapuH. CytTeBo 3HKyBanucs EIl ta BMmict CMII. 3HmkeHHS BMICTY TOKCUYHUX
KaTaOoITIB, ONTHUMI3aIlisl (YHKIIIOHYBaHHS AHTUOKCHJIAHTHOI CHUCTEMHU, 1CTOTHE
3MEHILEHHS CTyneHs nuc6io3y 3a ymoB kopurytodoro BmiiuBy HU Au/Ag/Fe cnpusiio
MOKPAIIEHHIO MOP(OJIOTTYHOTO CTaHy KOPU T'OJIOBHOTO MO3KY Ha MIKPOCKOIIYHOMY 1
CyOMIKpOCKOITIYHOMY PIBHSIX Ta BIJIHOBJIEHHIO i1 HOIIMIIETITUBHOI PEAKTUBHOCTI.

BinMiueHO 3MEHIIEHHS albTePATUBHUX 3MIH HEUPOIMTIB Ta aKTUBALIS Y HUX
IPOSBIB perenepartii: injexc anpTepaiii 0yB Ha 34,0 % amwkunm (p<0,001) mopiBHIHO
13 TOKA3HUKOM Y TPYIIi TBAPHH, SIK1 HE 3a3HaBAJIM KOPUTYIOUOTO BIUIUBY. BcTaHOBIEHO
HOpMAaJTI3al[ll0 TeMOAMHAMIKH OpraHy, 3MEHIIEHHS KUIBKOCTI PI3KO TiMO- Ta PI3KO
TINepXpPOMHUX HEWPOHIB, a TAKOK 3HAYHE 3MEHIIICHHSI MPOSIBIB TUTPOJII3Y.

[TokpamieHHs: CTpyKTYpHOT OpraHizailii Ta pyHKIIi JOCTII)KyBaHOTO OpraHa Ha
Tl 3actocyBanHs HY Au/Ag/Fe xapaktepu3yBanocs CTaTUCTUYHO JOCTOBIPHUM
ckopouenusim JITIBP: y 1,6 pa3za (p<0,001) mopiBHSIHO 3 TPYIOI0 ypa)KEHUX TBApPHH.

BcraHOBIEHO TakoX TMO3WTUBHUN BIUIMB KOPUTYIOUOTO CEpeIHUKa Ha
TAaKCOHOMIYHUH CKJIaJ 1 MOMYJISAIIAHII piBEHb MIKPOO1OMY TOBCTOT KHIIIKH YPa)KEHUX
TBapuH. [lokazaHo, 0 michs 3aCTOCYBaHHS KOPUTYIOUOTO CEpeJHUKA 3MIHU
MiKpoOioMy ToBcTOi Kumikyd Bignosiganu Il crynmeHto aucOiody, sKkui €

KOMITCHCATOPHUM 1 HE CTAHOBUTH BUPAKEHOI 3arpo3u IS OpraHi3My-xa3siHa.



Hayxoea mnoeusna ooepoxcanux pesynomamis. Yrepume 3a JONOMOIOO
KOMIUIEKCY CY4YacHUX eKCIIEPUMEHTAIBHUX METOMIB JOCTIKEHO OCOOJIMBOCTI
CTPYKTYPHO-(DYHKIIIOHAJIbHUX 3MiH KOPY TOJIOBHOTO MO3KY M1OCIIITHUX TBAPUH MPH
1HAYKOBAaHOMY OHKOT€HE31 Ha KIITHHHOMY 1 CYOKJIITMHHOMY piBHAX. Bmepiie
BCTAHOBJICHO, 1[0 aJbTEPATHBHI 3MIHM HEHUPOLMTIB Ta TOPYUIEHHS IXHIX
BHYTPIIIHbOKIIITUHHUX TMPOCTOPOBUX XapPaKTEPUCTUK PO3BUBAIOTHCA HAa T
BUPAXEHUX META0OMIUHUX PO3JIa/AiB Ta MOPYIIEHHS SKICHOTO 1 KUTbKICHOTO CKIIaTy
MIKpOOiOMY  TOBCTOi  KuIIkh. Ilpum 1mpoMy  XapakTep  MIKPOCKOMIYHUX,
CyOMIKpPOCKOIMYHUX 1 MOP(POMETPUYHUX 3MIH JOCHIIPKYBAHMX CTPYKTYyp, iX
CTaAIMHICTh 1 TOCIHIJOBHICTh TMPOSIBY 3MIHIOIOTBCA B JUHAMILl  PO3BUTKY
HEIUIACTUYHOTO IPOLECY Ta 3aJIeKaTh BiJ TPUBAJIOCTI €KCIO3UIIT KAHIEPOT€HA.

Bnepme noeaeHo, mo 3actocyBanHs kommnosumii HU Au/Ag/Fe cnpusio
HOpMaJTi3allii MeTaboIIYHUX MPOIIECIB, 3HUKEHHIO CTYIEHS JUCO103y TOBCTOT KUIIKH,
3MEHILIEHHIO TPOSIBIB EHJOTOKCEMIi Ta, $K HacIOK, CHPHUSIIO 3MEHILIEHHIO
aNbTEPAaTUBHUX 3MIH HEWPOHIB KOPH TOJOBHOIO MO3KY HIJJOCTIAHUX TBapUH Ta
BIJIHOBJICHHIO HOITMIICITUBHOI PeaKIlii Ha MOAPa3HHUK.

Ilpakxmuune 3nauenns ooepacanux pezyivmamis. Pe3ynbTaTu, OTpUMaH1 y X0/l
MPOBEICHOTO JIOCTIPKCHHS, TOTJMOMIOI0Th 3HAHHS TMPO TPHUTEPHI MEXaHI3MU
PO3BUTKY CTPYKTYPHUX 3MIH 1 QYHKIIIOHATHHUX MOPYIIEHb KOPU FOJIOBHOTO MO3KY Ta
MOXXYTh CIyTYBaTH TEOPETHMYHUM MIATPYHTSAM MIOJ0 PO3POOKH MATOTCHETUYHO
OOTPYHTOBAHOI Teparnii CynmpoBOAY IIPH HEOIIA31sIX.

Pe3ynbpTaTn nucepraniiiHoi poOOTH IHTETpOBaH1 y HABYAJIbHUNA TIPOLIEC, a TAKOXK
HayKOBY poOOTy Ha kadenpi ricrosiorii, uurosorii Ta emoOpiosorii ITonraBcbkoro
JIEP’)KaBHOTO MEIUYHOTO YHIBEPCHUTETY; Kadeapax aHaTOMIii JIIOJAWHH, TICTOJIOTII,
nurosorii Tta emOpiosiorii  IBaHO-DpaHKIBCHKOIO  HAIIOHAJILHOTO  MEJAUYHOTO
yHIBepcUTeTy; Kadenpax aHaToMmii, KIIHIYHOT aHaTOMii Ta OMEpaTUBHOI XIpyprii,
ricTosiorii, 1uTONOTii Ta emOpionorii ByKOBHHCHKOTO JEp>KaBHOTO MEIUYHOTO
yHiBepcuteTy; Kadeapi mopdonorii CyMCbKOTO JEp>KaBHOIO YHIBEPCUTETY; Ha
kadenpax anaToMii JIOAMHM, TicTojorii Ta emOpioforii TepHOMUIBCHKOTO

HalllOHAJILHOTO MeAMYHOTro YHiBepcuTeTy imMeHi I. S. ['opbayeBcbkoro MO3 Ykpainu.
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The dissertation is devoted to broad investigation of structural and functional
alterations sensory area of the cerebral cortex, metabolic disorders, and changes of the
colon microbiome taxonomic composition caused by experimental DMG-induced
colon adenocarcinoma in situ. This study also evaluates effectiveness of the gold, silver
and iron nanoparticles composition (Au/Ag/Fe NPs) for the correction of the detected
disorders.

The experimental study was conducted on 150 mature white outbred male rats
with body weight 190-200 g. All experimental animals were divided into four
experimental groups: | — control group; Il group — animals with DMG-induced colon
adenocarcinoma in situ; 11l group — animals with modeled neoplastic lesions of the
colon, which obtained Au/Ag/Fe NP composition as a correction method; IV group —
20 intact animals, which obtained Au/Ag/Fe NP composition.

The object of study was the cerebral cortex of the cerebral hemispheres. Material
collection and preparation of histological and electron microscopic specimens were

carried out according to generally accepted methods



Structure of cerebral cortex of the cerebral hemispheres of intact animals didn’t
demonstrated any species-specific features. The cytoarchitectonic of both hemispheres
was typical for mammals and included six layers dominated by normochromic
neurocytes, with some hypo- and hyperchromic cells.

Modeling of colon adenocarcinoma in situ lasted for thirty weeks, with material
sampling conducted every thirty days. The experiment duration was divided into seven
stages, each corresponding to thirty days of the experiment.

The conducted study identified the development of alternative changes in the
neurons of cerebral cortex and progressing organ microcirculation disturbances.
During the initial three stages of the experiment, moderate changes in the structural
components of the brain cortex were observed compared to the control group.
Normochromic neurons predominated, demonstraded typical morphological
organization at both microscopic and submicroscopic levels. Minor signs of
hemodynamic disruption were observed. The capillaries mostly contained a few blood
cellular elements, with moderate signs of stasis or erythrocyte aggregation. Moderate
perivascular edema was observed, caused by increased permeability of microvessel.
Some walls of vessels were thin and slightly contoured. The fourth stage of the
experiment was characterized by intensified morphological changes. A decrease in
normochromic neurons and an increase in hypo- and hyperchromic neurons were
noted. The progression of hemodynamic disorders was identified with full-blooded
venous, the presence of stasis and erythrocyte aggregation, and increased perivascular
and pericellular edema.

Destructive changes in neurons were intensified during the 5th and 6th stages
of observation: intra- and pericellular edema were present in the majority of cells. Betz
cells were in a state of tigrolysis, sometimes complete. Impairment of neuronal
functional capacity was confirmed by a decrease in Nissl substance within them.
Increased permeability of capillary walls resulted in pericapillary edema.

The most destructive changes in neurons and components of the blood-brain
barrier were observed on the 7th stage of observation: deep destructive alterations of

neurons, along with an increase in the number of hypo- and hyperchromatic neurons,



as well as sharply hypo- and hyperchromatic neurons. Betz cells were mostly in a state
of total tigrolysis, with neuroplasm fragmentation, accompanied by a decrease in Nissl
substance content, up to its complete disappearance. Blood vessels had deformed walls
and significantly enlarged perivascular spaces.

Destruictive deviations on the microscopic level led to significant changes in the
morphometric parameters of neurocytes: the alteration index significantly exceeded the
identical parametr of intact animals by 4.7 times (p<0.001); the areas of the perikaryon,
nucleus and neuroplasma of normochromic neurocytes of the third layer of the cerebral
cortex significantly exceeded those of the control group by 60.3%, 21.7% and 76.2%,
respectively (p<0.001). The nuclear-cytoplasmic ratio (NC ratio) significantly
decreased by 31.1% (p<0.001).

The established morphological deviations in the cells of the cerebral cortex
somatosensory area led to a violation of the nociceptive system, which was evaluated
by the duration of the latent period of the pain response (LPPR). A statistically
significant increase in the duration of the LPRP (1.55 times (p<0.05) compared to the
control group) was first established at the 4th stage of observation. Subsequent stages
of the experiment demonstrated a progressive increase in this indicator: 2.24 times
(p<0.01), 3.1 times (p<0.01) and 3.32 times (p<0.001) at the 5th, 6th and 7th stages of
modeling, respectively.

The activation of free radical oxidation (FRO) and the imbalance of biological
mediators of antioxidant defense became a metabolic trigger for structural disorders of
the somatosensory cortex components.

Starting from the 1st stage of the pathological process modeling, a statistically
significant increase in the level of 8-isoprostane (8-iso PGF2a) in the brain tissue
homogenate was found. This indicator exceeded the one of the control group of animals
at all observation periods and at the final 7th stage of the experiment was 3.9 times
(p<0.001) higher than in the control group.

The level of 8-iso PGF2a in the blood serum of experimental animals began to
increase significantly only at the 3rd stage of the experiment and also increased

progressively until its completion.



The analysis of free radical oxidation markers demonstrated that at the 1st stage
of the experiment (30 days of carcinogen administration), a significant increase in the
concentration of malondialdehyde (MDA), diene (DC) and triene (TK) conjugates, as
well as Schiff bases was indicated in the brain tissue homogenate. At the final stage of
observation (30 weeks of carcinogen administration), the concentration of MDA
exceeded the one of the control group of animals by 4.2 times (p<0.001), the level of
DC increased by 2.8 times (p<0.001), TC — by 2.9 times (p<0.001), and Schiff bases —
by 2.7 times (p<0.001), respectively.

The progression of oxidative stress led to an imbalance in the functioning of the
antioxidant system and the gradual inactivation of antioxidant enzymes and biological
mediators of antioxidant defense of non-enzymatic nature. However, it should be noted
that the identified imbalance was multidirectional: in the brain tissue homogenate of
experimental animals during the first 3 stages of the study, a statistically significant
increase in catalase (CAT) activity was found along with its significant decrease from
the 4th stage. A moderate increase in the activity of superoxide dismutase (SOD) was
observed during the first 4 stages, and starting from the 5th stage, it began to decrease
significantly. At the final stage of the experiment, the activities of CAT and SOD were
1.8 times (p<0.001) and 2.4 times (p<0.001) lower than those in the group of intact
animals, respectively.

Starting from the 5th stage of the study, the functional capacity of reduced
glutathione (GSH), as well as the activity of glutathione peroxidase (GPx) and
glutathione reductase (GR) significantly decreased and at the 7th stage of observation
and were lower than the identical indicator of the intact group by 1.7 times (p<0.001),
2.46 times (p<0.001) and 2.03 times (p<0.001), respectively.

The accumulation of free radical oxidation products led to an increase in the
manifestations of endogenous intoxication, which was characterized by an increase in
the erythrocyte intoxication index (EIl) and the content of medium molecular weight
peptides (SMP1, SMP2) in the blood serum of experimental animals.

The development of neoplastic lesions of the colon of white rats significantly

changed the taxonomic composition of its microbiome and led to a decrease in its



population levels compared to animals of the intact group. These changes correspond
to dysbiosis of the I11 degree.

Application of the Au/Ag/Fe NF composition had a positive impact on all
studied parameters: the manifestations of oxidative stress and endotoxemia
significantly reduced; the activity of the enzymes of the antioxidant system and its non-
enzymatic biological mediators showed a pronounced tendency to normalization and
approximation to similar indicators in the group of unaffected animals. Ell and the
content of SMP were also significantly reduced. A decrease in the content of toxic
catabolites, optimization of the AOS functioning, significantly reduced degree of
dysbiosis under the conditions of the corrective effect of Au/Ag/Fe NF contributed to
the enhancement of the morphological state of the cerebral cortex at the microscopic
and submicroscopic levels and the restoration of its nociceptive reactivity.

We also indicated a decrease in alternative changes of neurocytes and activation
of regeneration processes in them: the alteration index was 34.0% lower (p<0.001)
compared to the index in the group of animals that did not undergo corrective treatment.
The normalization of hemodynamics of the organ, a decrease in the number of sharply
hypo- and sharply hyperchromic neurons, as well as a significant reduction in the
manifestations of tigrolysis were also stated.

Improvement of the structural organization and function of the studied organ
under the effect of Au/Ag/Fe NF was characterized by a statistically significant
reduction in LPBI: by 1.6 times (p<0.001) compared to the group of injured animals.

A positive effect of the corrective agent on the taxonomic composition and
population level of the colon microbiome of affected animals was also noted. It was
found that after the injured of the corrective agent, changes in the colon microbiome
corresponded to the 11 degree of dysbiosis, which is compensatory and does not cause
apronounced threat to the organism.

Scientific novelty of the obtained results. The peculiarities of structural and
functional changes in the cerebral cortex of experimental animals in terms of induced
oncogenesis at the cellular and subcellular levels were investigated for the first time,

with the use of modern experimental methods. For the first time, We also identified



that alternative changes in neurocytes and disturbances in their intracellular spatial
characteristics develop on the background of severe metabolic disorders and
disturbances in the qualitative and quantitative composition of the colon microbiome.
At the same time, the features of microscopic, submicroscopic and morphometric
changes in the studied structures, their particularities and sequence of manifestation
change in the dynamics of the development of the nonplastic process and depend on
the duration of carcinogen exposure.

The peculiarities of structural and functional changes in the cerebral cortex of
experimental animals in terms of induced oncogenesis at the cellular and subcellular
levels were investigated first proven with the use of modern experimental methods set.
For the first time, it also was found that alternative changes in neurocytes and
disturbances in their intracellular spatial characteristics develop on the background of
severe metabolic disorders of the qualitative and quantitative composition of the colon
microbiome. At the same time, the nature of microscopic, submicroscopic and
morphometric changes in the studied structures, their stages and sequence of
manifestation changed in the dynamics of the development of the neonplastic process
and depened on the duration of carcinogen exposure.

Practical significance of the obtained results. The results obtained in this study
deepen knowledge of structural changes and functional disorders of the cerebral cortex
triggering mechanisms/ Described above can become a theoretical basis for the
development of pathogenetically based maintenance therapy for neoplastic lessions.

The results of the dissertation are integrated into the educational process, as well
as scientific work at the Department of Histology, Cytology and Embryology of
Poltava State Medical University; Departments of Human Anatomy, Histology,
Cytology and Embryology of Ivano-Frankivsk National Medical University;
Departments of Anatomy, Clinical Anatomy and Operative Surgery, Histology,
Cytology and Embryology of Bukovinian State Medical University; Department of
Morphology of Sumy State University; Department of Human Anatomy, Histology
and Embryology of the Ivan Horbachevsky Ternopil National Medical University of
the Ministry of Health of Ukraine.
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