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AHOTANIA

Mapuna J{V/[APEHKO. AxtuBauii Ttpanciopt ['AMK y HepBoBHX
TEPMIHAJSX TOJIOBHOTO MO3KY IIypiB 3a YMOB IEPHHATAIBHOI TIMOKCii Ta HOTO
MOJIYJIFOBaHHSI aHTUEMUICNTUYHUMHU croidykamu. — KBamidikariiiHa HaykoBa

npans Ha IpaBax PYKOIMCY.

Hucepramis Ha 3100yTTS HAyKOBOTO CTyIEHS JOKTopa ¢inocodii 3a
cnemianpHicTIO 091 «biomorissy. — Inctutyr Oioximii iM. O.B. Tlammamina HAH

VYkpainu, Kuis, 2026.

Jluceprailiss TPUCBAYEHA KOMIUIEKCHOMY BHBYEHHIO CHCTEMHU AaKTUBHOTO
tpancnopty 'TAMK y HepBOBUX TEpMIHAIAX TOJOBHOTO MO3KY IIypiB 3a YMOB
MOJeNl TIepUHATAlIbHOI TIMOKCIi Ta MUIIXaM MOJYJIIOBAHHS TPAHCIOPTY 3a

JOIIOMOTI'OIO AHTHETICIITHIHIX CIIOJIYK.

AKTYyaJIbHICTh TEMH TMOB'SI3aHA 3 THM, IO Y CBITI CHOCTEPIra€ThCs MOCTIMHE
3pOCTaHHsl YKcla TNAIl€EHTIB 3 HEHUPOJOTIYHUMHU Ta HEUpoJereHepaTUBHUMU
3aXBOPIOBAHHSIMU, 1 II€ CTAHOBHUTH IIOOAIBHY 1 JOTENEep HEBUPIlIEHY MpoliiemMy
Cy4yacHOTO CYCNUILCTBA. JleTambHE BUBYEHHS CKJIAJIHOTO 0araToCTaAiiHOTO
nporiecy HehWpoTpaHcMicli € aOCOMIOTHO HEOOXIAHUM SK JJI  PO3BUTKY
dbyHIaMeHTanbHOI ~ HEMpOoOloJorii Ta  BHU3HAYEHHS  MEXaHI3MIB  PO3BUTKY
MaTOJIOTIYHUX CTAaHIB y HEPBOBIM cHUCTeMI, Tak 1 il TepaneBTUYHOIO
MOJYTIOBAaHHS HEWPOHAIBFHOI AKTHBHOCTI 3 METOIO TOJOJAaHHS HEHPOJOTITHUX

pO3aIiB.

BaxnuBuM 3aBaaHHSAM I1i€i poOOTH OyJI0 MOCIIIUTH TPAHCIOPTEP-3aICKHE
HaKomu4eHHs] Ta BuUBUIbHEHHA ['AMK y HEpBOBUX TEpMIHASIX TOJIOBHOTO MO3KY

IypiB Ta TpoaHami3yBaTH e(EeKTHBHICTh [ii AHTUENUIENTHYHUX CIOJyK Ha



kmo4yoBi xapakrtepuctuku ["AMKepriunoi HeillpoTpaHcMicii 32 YMOB HOpPMH Ta

MOJIeNi IEPUHATAIBHOI TIMOKCII.

[Tin yac BUKOHaHHS QUCepTaliiiHOi poboTu Oynu 3adisHI SK KJIACHYHI, TaK i
HOBITHI O10XIMIYHI Ta MOJIEKYJISIPHO-010JOTIYHI METOJU: BUILICHHS 130J0BAHUX
HEPBOBHUX 3aKiHUYE€Hb (CHHANTOCOM) PI3HHUX BIJJUIIB TOJIOBHOTO MO3KY MIypiB
(kopu, TIMOKaMIly 1 Tajgamycy), sSKi NpoBOAWIM 3TiiHO MeToay KoTmana, mio
BKJIIOYA€E TpenapaTuBHy 010XiMiI0 Ta yinbTpaueHTpudyryBanus. Bapro 3a3Hauuty,
0 CHHANTOCOMHU 30€piraloTh YCl BJIACTUBOCTI Ta XapPaKTEPUCTUKHU 1HTAKTHUX
HEPBOBUX 3aKiHUCHb. BH3HAUYeHHS KOHIIEHTpAIli NpOTEeiHy y CHHANTOCOMaX,
MEeMOpaHHOTO TOTEHIIAly CHHANTOCOM 1 CTaHy anuaudikamii CHHANTHIHUX
BE3UKYJ 3MIMCHIOBAIOCH 3a JOMOMOTOI MIAXOJIB  CHEKTPOdIyopuMeTpii.
[louarkoBa IIBUJIKICTh BHCOKOA(IHHOTO HaKONHUYECHHS [*HITAMK
CHUHANTOCOMaMH OyJia JOCHIPKeHa 3a JOMOMOIOI0 Padioi30TOMHOTO0 METoay 13

3acTocyBaHHsIM MideHoi Tputiem ["H]I'AMK.

[lpoBeneHi noCHiKEHHS BIEpIIE MOKa3aid, M0 IIBUAKICTh aKyMYJSIii
I'AMK cunantocoMamMu KOpPH, TIIOKaMITy 1 TaJlaMyCy 3HI)KYBaJlaCh 3 BIKOM B 000X
rpynax TBapuH — $SK KOHTPOJBHUX, TaK 1 IIypiB, SIKI 3a3Hajld BIUIMBY
nepuHatagbHOi Tinokcii. [lepuHaranbHa TIMOKCISI CYTTEBO BIUIMBAE HA MPOILEC
akymyssiiii nmozakiitTuHHOT TAMK npecuHanTHYHUMHM TEPMIHAISAMH, aj€ BEKTOPHU
1 MEXaHI3MM 3MIH BUABWINCA PI3HUMHU B PI3HUX CTPYKTYpax roJIOBHOTO MO3KY —
AKIIO Y KOpl HE CrocTepirasioch €deKTy TIMOKCii, a y TajamMycl BOHAa BHUKJIMKaJa
neske miaBuineHHs akymyssanii AMK, To y rimokammi med mpoliec 3HA4HO
yNoBUIbHIOBaBCs. lle cBimuuTh mpo mopymieHHS OajaHCy TajJbMIBHUX IPOIIECIB

MDXK TIITOKaMIIOM 1 KOPOIO BHACIIIOK TMOKCII.

Jlns 3'sacyBaHHSA BIUIMBY TMEPUHAIBHOI TIMOKCIi HAa KOHKPETHUM THII
tpancrioptepiB 'AMK 6yno 3actocoBano NO-711, BUCOKOCENIEKTUBHUN OJIOKATOP
'AMK-tpancnoprepi tuny 1 (GAT1), 1 [-amanin, cyOcTpaTHUi 1HTIOITOP
tpancnoprepiB 'AMK tumny 3 (GAT3). Omxe, Bnepie O0yj0 MpoaeMOHCTPOBAHO,

mo 37artHicTh [-anma”iHy iHriOyBatu HakommyeHHs ['AMK mnocumoBanace y



HEPBOBUX 3aKIHYEHHSX TIMOKaMITy 1 TajaMyCy BHACHIJOK MEPUHATAIBHOI TiMOKCIi,
B ToM uac sk edekruBHICTh NO-711 y HEpBOBUX 3aKIHYEHHSIX TalaMycCy
3HWKYBanach. L[IKOM BIpOTinHO, IO 1€ € Pe3ysNbTaTOM 3MIHM CITiBBITHOIIECHHS
aktuBHUX TpaHcropTepiB — GATI/GAT3, ekcrpecoBaHUX Ha TUIA3MATHYHIN
MeMOpaHi HEPBOBHUX 3aKiHUEHb, BHACIIJOK IMepuHaTanbHOI Trinokcii. Lleit dakt
BKa3y€ Ha MOXJIMBICTh IUIECTIPSIMOBAHOT MOMAYJAIII aKTUBHOCTI TpaHCIOpTEpa
GAT3 Tta T'AMK-epriuHoi HeWpoTpaHCMICII 32 yMOB MAaTOJIOTIYHMX CTaHIB 3a

JOIIOMOT'OKO CK30I'CHHOT'O Ta CHAOI'CHHOTI'O B—anaHiHy.

3acTocyBaHHSl aHTHEINUICNITUYHOTO TMpenapaTy JleBetupaneramy mokasano,
0 BiH 3/IHCHIOBAB CBiM €(eKT y NpPEeCHHANTUYHIA JUITHIN 4Yepe3 301LIbIICHHS
BHUBLIbHCHHS [3H]FAMK IMUIIXOM  €K30IIMTO3Y, IHAYKOBAHOTO  KaJllEBOO
Jeroysipr3aliiero. Aje Mpernapar HE BIUIMBaB Ha MO3aKMTHHHUK piBeHb ['AMK
MK emizofgamu ex3oiurosy. Jis JleBetupareramy BUSBUIACHh PI3HOKO Y TIMOKAaMII,
KOp1 1 TaylaMyci, 1 i eeKTU 3MIHIOBAIUCH MiJ Yac PO3BUTKY MO3Ky. [Ipenapar He
nisie Ha BuBUIbHEHHS ['AMK cuHantocoMamMu TOJIOBHOTO MO3KY WIypiB Y
nuTadomy Bimi. JleBeTuparietam MaB OUIbIl 3HAYHUM BIUIMB Ha TIMOKaMIIAJbHI,
KOPTUKaJIbHI 1 TajJaMiuHI HEPBOBI 3aKiHYEHHS camMe€ 3a YMOB MoOJeni
NEpUHATATIBHOI TIMOKCIi, HDK y HOPMI, TOMY BHACIIJOK TIMOKCii €(QEeKTHUBHICTH
npenapaTry IMiABUIYBaJack. 3alekHICTh edekTiB JleBeTwpaneramy BiJ BIKY €
KOPHUCHOIO JJIsi HOBOi CTpaTerii 3acTOCYBaHHS IIbOTO Tpernapary Iij 4dac Teparii

JIATAYO]T EeIuUIeIICli.

Kpim Toro, Bmepuie Oya0 BHUSIBIEHO HOBI €(pEKTH MO3UTUBHOTO
anocrepuudoro  moxayisitopa  ['TAMK-bBb  penentopiB, rac-BHFF. Rac-BHFF
BUKJIMKAB J10303aJICKHY JIETIONSPU3AIIIO TUIa3MaTUYHOI MeMOpaHu CHHAIITOCOM Ta
3HIDKCHHS anuaudikaili CMHANTUYHUX BE3WKYJ, 110 MPU3BOJAUIO 10 3HUKECHHSA
MMOYAaTKOBO1 IMBUAKOCTI HAKOIIMYCHHS [3}1]FA1\41< CHHANTOCOMaMU Ta, SK

. . . . 3
HACJIJIOK, MIABUILEHHS No3akmTuHHOro piBHg ["H]['AMK.

[Momyk edexTuBHUX mpenapaTiB Ha ocHOBI MoJiekynn [TAMK nokasas, 1o

aHAJIOTH 3 OUTBIIOI JMO(UILHICTIO JIETIIE JT0Jal0Th TeMaroeHIedatiunuii 6ap’ep.



Benennss aroMiB (GpTopy 1 HEBENMUKHX NOJI(YTOPANKUIBHUX TPYyH B MOJEKYIy
30UIBIIYy€E 11 JMNOQUIBHICTh, 1 1€ MIMPOKO 3aCTOCOBYETHCS ISl PO3POOKH HOBUX
010JIOTIYHO AaKTHBHMUX CHOJYK Ta JIKApChKUX 3ac00iB. IlopiBHSIIBHE IOCHTIIKEHHS
epextuBHOCTI (PTOpBMicHOTO aHanmory ['AMK 1 Bxke BioMoro mpemnapary
[Iperabaniny Bmnepiie mnokasaino, mo aHaior 13 3amicHukoMm [-CF,CF,H 1 menmoro
mipoto Ilperabaiin 36LIbIIYBANTH I0YAaTKOBY MIBHAKICTh HaxommaeHus ["HJTAMK
CHUHAIITOCOMAaMH KOPH TOJIOBHOTO MO3Ky IIypiB. EdexT ¢TopBmicHOro anamora
I'AMK 6yB Bumum 3a edekt [Iperadaminy. Takoxx Oyn0 mpoaeMOHCTPOBAHO, IO

CHUHTE30BaHA pPEYOBHMHA € CTPYKTYpHUM, aje He (YHKIIOHAJHHUM aHAJIOTOM

"’AMK.

Hacrymuum  etamom  cTana  OHIHKA  MOMJIMBOCTEH  MOMAYJIFOBAaHHS
HakomuueHHs: Ta BuBUIbHeHHS ['AMK y HepBOBHX TepMiHAISIX HEUPOAKTUBHUMU
CHOJIyKaMU Ta HAHOYACTHMHKAMHU 3 METOK KOPUTYBAHHS HACHIJIKIB MEpHUHATAIBHOT
rinokcii. OTxke, Brepiie Oyno BHUSBJICHO, 1o Kajiikc[4]apen C-424, noynHarouu 3
KoHUeHTpatii 50 MKM, BUKIMKaB AENOJSPHU3ALII0 CHHANTOCOMAIbHOI MeMOpaHu
Ta 36imbmyBaB mosakiithHHEHA pisens [H]TAMK y mpemapatax HEepBOBHX
tepminaneid. Kamikc[4]apen C-425 He BIUIMBaB Ha TO3aKIITHHHUNA pIBEHb
[3H]FAMK y BCIX JOCHIIKyBaHUX KoHIeHTpamiix Bim 10 mo 200 mxM. Ha
BiIMIHYy B Kamikc[4]apeHiB C-424 Tta (C-425, Tiakamikc[4]apen C-1193,
MOYMHAIOYH 3 KOHIICHTpAIIii 50 MKM, BUKJIMKaB JIETIOJISIPU3AIliIo
CHHANITOCOMAIbHOT MeMOpaHH, ate 36iIbinyBaB mosakmiTuHHMIT piBers [ H]JTAMK
y Tpemnaparax HEpBOBUX TepMiHaleW, TUIbKA MOYMHAIOYM 3 KoHueHTparii 100

MKM.

3 METOI0 OIlIHKA HEHPOTOKCHYHOTO PH3HUKY BiJ OararomapoBoro rpadeny,
aeroBa”Horo azotom, (N-MLG), Bnepiie O0yno BusBieHo, o N-MLG He BIIMBaB
Ha no3akiiTuHAni piBers ['H]TAMK y CHHANTOCOMAX TOJOBHOTO MO3KY IIYDIiB Yy
niana3zoHi koHmeHntpariit 0,01-0,5 mr/mii, a 30UIbIIEHHST KOHIEHTpaii 10 1 mMr/mi

BUKJIMKAJIO HE3HAUHE MIJBUIIEHHS (TEHICHINIO 0 3pOCTaHHA) 1bOTO piBHI. OTXKeE,



N-MLG Hemae HEHUpPOTOKCHYHHUX O3HAaK Ta € OIOCyMICHUM Yy Jlamna3oHi

koHieHntpamii 0,01-1 mr/mi.

Huceprartiiina po6ota cTBOpIOoe Oi0XIMIUHE MIATPYHTS Ta BIAKPUBAE HOBI
NUISIXW TIOJ0JIaHHS HEUPOJIOTIYHUX po3iiaaiB. OTpuMaHi pe3ysbTaTh PO3IIUPIOIOThH
CydacHl ysBJEHHS TIPO MOJIEKYJsApHI MexaHismMu perymanii  ["TAMK-epriunoi
HEeHpoTpaHCMiclii B HOpPMI Ta 3a TMAaTOJOTIYHMX yMOB, OOIPYHTOBYIOTH
NEPCIEeKTUBHICTh IUIectpsiMmoBaHoro BIumBY Ha ['AMK-TpancnopTHy cuctemy Ta
BIJITIOBIJTHI MPECHHANTHYHI MEXaHI3MU SK IMOTEHIINHOI TeparmeBTHYHOI CTparterii
Opy  HEUPOJIOTIYHMX TMOPYIICHHAX, a TaKOX CTBOPIOIOTh MIATPYHTS IS
NOJIaJbIIOTO TIOIIYKY HOBHX HEMPOAKTUBHUX CIIOIYK 13 KOPHTYBaJbHOIO Ta
HEHUPOMPOTEKTOPHOIO Mi€10. Y BChOMY CBITI € 3HAYHUN 1HTEpEC IO BUPIIICHHS
poOJeMH KOHTPOJIIO HEMPOHAIBHOT aKTUBHOCTI, MPO(UIAKTUKHA Ta I1arHOCTHUKH
HEeHpOomaToorii, imeHTudikarii TPUTEPHUX dakTopiB PO3BUTKY
HEHpOJIeTeHEpAaTUBHUX  3aXBOprOBaHb. OCKUILKM Yy  CBiTI  Opakye  Takux
BJIOCKOHAJICHUX TEXHOJIOTIH, pe3yibTaTh OHUCEPTAliiiHOI poOOTH MOXKYTh OyTH
BUKOPUCTaH1 [JIs1 PO3pOOKH HOBUX (papMIIpenapariB He JHIlIe Ha TepeHax
VYkpainu, ane i 3a i MexaMu, 10 TaKOX € CYTTEBUM E€KOHOMIYHMM BHECKOM Yy

CTAJIMK PO3BUTOK Hamol /lepxaBu.

KuarwuoBgi cioBa: 'AMK, cuHantTocomu, Kopa roOJI0OBHOTO MO3KY, TIITOKaMII,
TajaMmyc, MepuHaTallbHAa TIMOKCisl, CYJOMH, emuiencis, BuUcokoadiHHI crenudiuxi
tparcrioprepu ['AMK, peuentopu ['AMK, cuHanTHYHI BE3UKYJH, EK30IIUTO3,
MeMOpaHHUH MOTEHIIa]l HEPBOBUX 3aKIHYEHb, CHMHAIC, NMPECUHANITUYHA MeMOpaHa,
MOCTCHHANTHYHA MeMOpaHa, aHTHENUICNTHYHI CIHOJYKH, aHTHUKOHBYJIbCAHTH,
BucokocenektuBHu  Omakatop ['AMK-tpancroptepiB  NO-711, cybcTpaTHuUit

iHrioirop TpancnoprepiB 'AMK B-ananin



ANNOTATION

Maryna DUDARENKO. Active transport of GABA in the rat brain nerve
terminals under conditions of perinatal hypoxia and its modulation by antiepileptic

compounds. — Qualification scientific work in the form of a manuscript.

Dissertation for a Philosophy Doctor (Ph.D.) scientific degree in specialty
091 “Biology”. — Palladin Institute of Biochemistry, NAS of Ukraine, Kyiv, 2026.

The dissertation is devoted to a comprehensive study of the system of active
transport of GABA in the rat brain nerve terminals under conditions of perinatal
hypoxia model and modulation ways of transport processes using antiepileptic

compounds.

The relevance of the topic is due to the fact that the world is experiencing a
constant increase in the number of patients with neurological and
neurodegenerative diseases, and this constitutes a global and still unresolved
problem of modern society. A detailed study of the complex multi-stage process of
neurotransmission 1is absolutely necessary both for the development of
fundamental neurobiology and the determination of the mechanisms of
development of pathological conditions in the nervous system, and for the
therapeutic modulation of neuronal activity in order to overcome neurological
disorders.

An important task of this work was to investigate the transporter-dependent
accumulation and release of GABA in the nerve terminals of the rat brain and to

analyze the effectiveness of the action of antiepileptic compounds on the key



characteristics of GABAergic neurotransmission under normal conditions and
perinatal hypoxia model.

To perform the dissertation work, both classical and modern biochemical
and molecular biological methods were used: the isolation of isolated nerve
endings (synaptosomes) from different parts of the rat brain (cortex, hippocampus,
and thalamus) was performed according to the Cotman method, which includes
preparative biochemistry and ultracentrifugation. It is worth noting that
synaptosomes retain all the properties and characteristics of intact nerve terminals.
The determination of the protein concentration in synaptosomes, the membrane
potential of synaptosomes and the state of acidification of synaptic vesicles was
carried out using spectrofluorimetry approaches. The initial rate of high-affinity
accumulation of ['HJGABA by synaptosomes was investigated using a
radioisotope method using ["HJGABA.

The conducted studies showed for the first time that the rate of GABA
accumulation by synaptosomes of the cortex, hippocampus, and thalamus
decreases with age in both groups of animals — both control and rats exposed to
perinatal hypoxia. Perinatal hypoxia significantly affects the process of
accumulation of extracellular GABA by presynaptic terminals, but the vectors and
mechanisms of changes turned out to be different in different brain structures — if
the effect of hypoxia is not observed in the cortex, and in the thalamus it causes
some increase in GABA accumulation, then in the hippocampus this process is
significantly slowed down. This indicates a violation of the balance of inhibitory
processes between the hippocampus and the cortex due to hypoxia.

To investigate the effects of perinatal hypoxia on a specific type of GABA
transporter, NO-711, a highly selective blocker of GABA transporter type 1
(GAT1), and B-alanine, a substrate inhibitor of GABA transporter type 3 (GAT3),
were used. Thus, it was demonstrated for the first time that the ability of f-alanine
to inhibit GABA accumulation is enhanced in hippocampal and thalamus nerve

terminals due to perinatal hypoxia, while the efficacy of NO-711 in thalamic nerve



terminals 1s reduced. It is quite likely that this is the result of a change in the ratio
of active transporters — GAT1/GAT3, expressed on the plasma membrane of nerve
endings, due to perinatal hypoxia. This fact indicates the possibility of targeted
modulation of GAT3 transporter activity and GABA-ergic neurotransmission
under pathological conditions using exogenous and endogenous -alanine.

The antiepileptic drug Levetiracetam has been shown to exert its effects in
the presynaptic region by increasing the release of [’HJGABA by exocytosis
induced by potassium depolarization. However, the drug does not affect the
extracellular level of GABA between episodes of exocytosis. The effects of
Levetiracetam were found to be different in the hippocampus, cortex, and
thalamus, and these effects change during brain development. The drug does not
affect the release of GABA by synaptosomes in the rat brain during childhood.
Levetiracetam has a more significant effect on hippocampal, cortical, and thalamic
nerve terminals precisely under conditions of perinatal hypoxia than in normal
conditions, so hypoxia increases the effectiveness of the drug. The dependence of
the effects of Levetiracetam on age is useful for a new strategy for using this drug
in the treatment of childhood epilepsy.

In addition, novel effects of a positive allosteric modulator of GABAjp
receptors, rac-BHFF, were discovered for the first time. Rac-BHFF causes dose-
dependent depolarization of the plasma membrane of synaptosomes and a decrease
in acidification of synaptic vesicles, which leads to a decrease in the initial rate of
[3H]GABA accumulation by synaptosomes and, consequently, an increase in
extracellular levels of ["HJGABA.

The search for effective drugs based on the GABA molecule has shown that
analogues with greater lipophilicity more easily cross the blood-brain barrier. The
introduction of fluorine atoms and small polyfluoroalkyl groups into the molecule
increases its lipophilicity, and this is widely used for the development of new
biologically active compounds and drugs. A comparative study of the effectiveness

of a fluorine-containing GABA analog and the already known drug Pregabalin



-10-

showed for the first time that the analog with the B-CF,CF,H substituent and, to a
lesser extent, Pregabalin increase the initial rate of [3H]GABA accumulation. The
effect of the fluorine-containing analogue of GABA was higher than that of
Pregabalin. It was also demonstrated that the synthesized substance is a structural,
but not a functional analogue of GABA.

The next stage was to assess the possibilities of modulating the accumulation
and release of GABA in nerve terminals with neuroactive compounds and
nanoparticles in order to correct the consequences of perinatal hypoxia. Thus, it
was first discovered that calix[4]arene C-424, starting at a concentration of 50 uM,
causes depolarization of the synaptosomal membrane and increases the
extracellular level of [3H]GABA in nerve terminal preparations. Calix[4]arene C-
425 does not affect the extracellular level of [’HJGABA at all concentrations tested
from 10 to 200 uM. In contrast to calix[4]arenes C-424 and C-425,
thiacalix[4]arene C-1193, starting at a concentration of 50 pM, causes
depolarization of the synaptosomal membrane and increases the extracellular level
of ['HJGABA in nerve terminal preparations, starting at a concentration of 100
uM.

In order to assess the neurotoxic risk of nitrogen-doped multilayer graphene
(N-MLG), it was first found that N-MLG did not affect the extracellular level of
[’H]GABA in rat brain synaptosomes in the concentration range of 0.01-0.5
mg/ml, and increasing the concentration to 1 mg/ml caused a slight increase
(increasing trend) of this level. Therefore, N-MLG has no neurotoxic features and
is biocompatible in the concentration range of 0.01-1 mg/ml.

The dissertation work creates a biochemical basis and opens up new ways to
overcome neurological disorders. The results obtained expand modern ideas about
the molecular mechanisms of regulation of GABAergic neurotransmission in
normal and pathological conditions, substantiate the prospects of targeted influence
on the GABA transport system and the corresponding presynaptic mechanisms as a

potential therapeutic strategy for neurological disorders, and also create a basis for
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further search for new neuroactive compounds with corrective and neuroprotective
effects. There is significant interest worldwide in solving the problem of
controlling neuronal activity, preventing and diagnosing neuropathologies, and
identifying trigger factors for the development of neurodegenerative diseases.
Since the world lacks such advanced technologies, the results of the dissertation
work can be used to develop new pharmaceuticals not only in Ukraine, but also
abroad, which is also a significant economic contribution to the sustainable

development of our State.

Keywords: GABA, synaptosomes, cerebral cortex, hippocampus, thalamus,
perinatal hypoxia, seizures, epilepsy, high-affinity specific GABA transporters,
GABA receptors, synaptic vesicles, exocytosis, membrane potential of nerve
terminals, synapse, presynaptic membrane, postsynaptic membrane, antiepileptic
compounds, anticonvulsants, NO-711 highly selective GABA transporter blocker,
B-alanine substrate inhibitor of GABA transporters
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no3akiiTuHHUM piBeHb [AMK y Tamamyci mypiB y HOpMi Ta 32 yMOB MOJIel
MEPUHATATIBHOT TITTOKCIT ..vvvvvvvriereeeeeessiiiiiieeeeeeeeeeeeeesssnssrareeeeeeeessssessssnsssseeeeeens 90
3.3.4. BuiuB aHTHeNJIENTUYHOTO Tpemnapary JleBerupareramy Ha €K30LMTO3

3 . .

['HI'AMK cuHanTocoMamu TINOKaMITy, TalaMycCy 1 KOPY FOJIOBHOTO MO3KY

IIypiB y HOPMI Ta 32 YMOB MOJIEJI MEPUHATATBHOT TIIOKCIT ...cceeeeeeeeeeeeeeeenn. 93

3.4. OuiHka MOK/JIMBOCTI MOAY/JIIOBAHHS HAKOIMYECHHSA TA BUBUIbHCHHA

I'AMK y HepBOBHX TepMIiHAJIAX HEHPOAKTUBHUMM CIOJYKAMHM Ta

HAHOYACTHUHKAMHU 3 METOI0 KOPeryBaHHS HACJIIKIB NMEePUHATAJIbHOI INMOKCI
3.4.1. Bums rac-BHFF, nHoBoro anmocrepuunoro moxayinsitopa GABAg
pelenTopiB, Ha HAKOTIMY CHHS [3H]FAMK CHUHAIITOCOMAMU TOJIOBHOTO MO3KY
IIypiB, MEMOPaHHMIA MOTEHIIANI Ta MPOTOHHUIA I'PAIIEHT CUHANITUYHUX BE3HUKYJI
(6705 721 0 4 K0 1670y SRR 98
3.4.2. BB (pTOpOBMICHOTO aHAJIOTY Y-aMIHOMACISIHOT KUCIOTH 13
3amicaukoMm [B-CF,CF,H Ha HakomnyeHHs [3H]FAMK CHHANTOCOMaMHU
TOJIOBHOTO MO3KY TITYPIB ...uuuuuuiininnnnnninniiiinieaeaeaeaeaasasaaaaeaaasasssesssseeeaeeaaaaaaaeens 103
3.4.3. Biume KanikcapeHiB Ha mosaxtitrHHHHA pisers ["HJTAMK
CHUHANTOCOMAMHU KOPU FOJIOBHOTO MO3KY IILYPIB ...uvvvvrvrrrrrrrnrnrennnnrnnnnnnnnnnnnnnnnns 110
3.4.4. BrumiB OaraToiapoBUX HAHOYACTHHOK rpad)eHy, JISTOBAaHUX a30TOM, Ha

. o . 3
no3akmtuHHENM piBeHb [ H]'AMK y cuHanrocomax KOpY roJOBHOTO MO3KY

CITHCOK BUKOPUCTAHOI JIITEPATYPH ........cuuueuereeveerererererensssssasesesees 120



-25-

IEPEJIIK YMOBHHUX CKOPOYEHbD

AJl® — ageHo3uHaudochar

AM®  — ageno3uamoHodocdar

ATO — aznieHo3uHTpudochar

I'AJl — DIyTamataekapookcuiasa
'AMK - rama-amiHOMacisiHa KUCJIOTa

'AMK-T - T'AMK-tpancaminasza

I'™M — TOJIOBHHM MO30K
ATT — AUTIOTPEITOJ
EATA  — (EDTA) erunenauamMiHTETpaolTOBa KUCIOTA

EI'TA  —(EGTA, ethylene glycol tetraacetic acid), eTuneHrikob-0ic-(2-

aMIHOETWJI)-TETPAOLITOBA KUCIIOTA

ODK — (hochodpykrokinaza
MHC — LEHTpaJlbHa HEPBOBA CUCTEMA
ACS — (aqueous counting scintillate) cuuHTHISIIIIHA piAMHA AJIs

BOJIHMX 3pa3KiB

GATs  —Bucokoadinni crenudiyni Tpancnoprepu I'AMK

GAT1  —T'AMK-tpancnoptep Tuiy |

GAT2 —T'AMK-tpancnoprep TUily 2

GAT3  —T'AMK-tpancnoprep tuiy 3

OCS — (organic counting scintillate) cuuHTWISIIINHA piavHA A
HEPO3UMHHUX 3Pa3KiB

Rh 6G  — dayopectieHTHHII MOTEHINAI-YYTIUBUN 30H poaamid 6G

str. radiatum — 1Iap TINOKaMITy, PO3TallOBaHUA HaJ IIapOM MIpaM1iTHUX
KJIITHH, CKJIQJAa€ThCsl 3 IHTEPHEUPOHIB Ta iX aKCOHIB, a TaKOX JCHAPHTIB

MipaMiIHAX KJITITHH
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BCTYII

AKTyauabHicTh TemMH. Y mentpanbHidi HepBoBit cuctemi (IJHC) ccaBuiB
rmyramMar Ta y-aminomacisHa kuciota (CAMK) € ocHOBHUMHU 30y/IKYyHOUMM Ta
TaJIbMIBHAM MeEJlaTopaMu, siki OepyTh ydacTh y 3A1MCHEHH1 OUTBIIOCTI (PYHKIIH
TOJIOBHOTO MO3KY, 30KpeMa pO3Mi3HaBaHHI, MaM'siTi, HaBYaHHI.

Komynikamis ~ HeHpoHIB  3a0e3meuyeTbcss ~ MPOLECOM  BHUBUIBHEHHS
HU3BKOMOJICKYJIIPHUX XIMIYHUX CIIOJIyK, HEHpoMmemiaTopiB, 3 MPECHUHANITUYHUX
HEpBOBHUX TEpMiHANEH Ta iX B3aEMOJIEI0 31 CHEU(DIYHUMHU CTPYKTypamu —
pelenTtopaMy TMOCTCUHANTUYHUX HEWpoHiB. OCHOBHOIO MIKPOCTPYKTYpPOIO, IO
3a0e3neuye nepenavyy iHdopmalli BiJ OJHOTO HEHPOHY /10 1HIIIOTO € CHHAIC.

bananc mix mpouecamu 30y/KEHHS 1 TaJbMyBaHHS € KIIOYOBUM (DakTOpoM
HopMmanibHOTO yHKIioHyBaHHs: [[HC. Tlepemaua HEpBOBOTO CHUTHATY IHIIIFOETHCS
JEeNoJsIpu3alli€lo  MIa3MaTU4YHOI  MeMOpaHM  MPECHHANTUYHOTO  HEPBOBOTO
3aKIHUYEHHS 1 MPU3BOAUTH J10 BUBUIBHEHHS HEHPOMEAIaTOPIB HUIIXOM E€K30LIUTO3Y
B CHHANTUYHY LIUIMHY, iX B3a€MOJIi 3 pelenTopaMy MOCTCHUHANTHYHOI MeMOpaHu
Ta aKTHBAlllli CUTHAJIbHUX NUBIXiB. TOMy KOHIEHTpalis HeHpoMmeniaTopiB y
MO3aKJIITUHHOMY CEpPEIOBHUIIl BU3HAYA€ CTYIMiHb CTUMYJMAIII perentopis. Bkpait
BKJIMBO, 1100 MO3aKIITUHHI KOHIIEHTpAIlll HEHpOMeIiaTopiB MiATPUMYBAIUCS Ha
HU3BKOMY PIBHI.

Huspkuii mo3akimiTUHHUN pIBEHb HEMpOMENI1aToOpiB MIATPUMYETHCS JIMILIE 3a
JOTIOMOTOI0 TPAHCHOPTYBAHHS iX JO MPECHHANITUYHOI HEPBOBOI TEpMIHAI, TOMY
M0 MeTaboJi3M LUX CIOJYK HE BiTOYBA€ThCS y MO3AKIITUHHOMY CEPEIOBHIIIL.
OTxe, MeBHAa KOHIIEHTpalisd TOo3aKmTUHHUX Tioytamary ta [TAMK BpiBHOBaxye
nporiecH 30yKEHHS Ta TAIbMyBaHHS B MPOIIECi HeHpomepenadi.

IMopymenns Tpancnopty riyramaty ta 'TAMK, 3pocTaHHsS MO3aKIITHHHOTO
piBHS 000X HEMpPOMENIaTOPiB BUKIMKAE JucOaNaHC 30YIKYIHOUUX/TaTbMIBHUX
CUTHAJIIB, LI0 € XapaKTEepPHOIO PHUCOI0 MaTOTeHEe3y Maike BCIX HEHpOIOriyHUX

3axBoproBaHb [1-4].
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l'anpmiBna ['’AMKepriyna cuctema BIJITpae KIIOUOBY pOJb Yy KOHTPOJI
HEHpOHANBbHOI 30yIJIMBOCTI 1 MIATPUMII OalaHCy MDK MpolecaMy TajJbMyBaHHS 1
30ymkenHs. OCHOBHUM MexaHi3MOM BuBUIBHEeHHS ['AMK 3 mnpecrHanTuaHUX
HEPBOBUX TEpMiHAIEH € CTUMYJIBOBAHHMN JICTIONSPHU3AIICI0  TUIA3MATHYHOI
membpann Ca’'-3ameXHuil  eK30IMTO3 — B3IMTTS CHHANTHYHAX BE3HMKYIT 3
mia3MaTudyHo MemoOpanoto. TAMK peanizdye CBOI0O CUTHAJIBbHY (DYHKIIIO, AIFOYH
Ha ioHoTponHi ('AMK-A Ta 'TAMK-C) ta Merab6orponni (TAMK-b) peuentopu,
pO3TalIOBaHi Ha MOBEPXHI KIITUH, 110 iX eKCIpecyoTh [5-7].

Criontyku, siKi BIUIMBAIOTh HA MPOIEC TaJIbMyBaHHS, HalJacTilie BXOASATh 10
apceHally MPOTUCYJOMHUX MEAWYHUX TMpenapariB, a il  ePEeKTUBHUX
AHTUKOHBYJILCAHTIB Haiuacriiie OOyMOBJEHAa iX BIUIMBOM Ha (DYHKIIOHYBaHHS
tpancrioptepiB '”AMK, Bpe3ynbTari 4oro MmJABUINYEThCS MO3aKIITUHHUAN pPiBEHb
I'AMK. Cepen inridiropiB 'AMK TpancrnopTepiB TUIbKM TiarabiH — CeJEKTUBHUIMA
1Hri0iTop TpancnopTepa GATI, BUKOPUCTOBYEThCS B KIIHIUHINA MPAKTHUII IMiJ] Yac
JTiKkyBaHHS cygoM. Takum uyuHOM, iHriOiTopu HakonuueHHs ['AMK e nyxe
NEPCIEKTUBHUMU areHTaMu 3 iX TMOTEHUIMHUM 3aCTOCYBaHHSIM B JIIKYBaHHI
eniierncii, 0010, HApKOMaHii, MOPYIIEHHsS CHY Ta iH. [ 7-13].

OnxuM 3 HaWOLIBI €(EKTUBHUX METOJUYHUX MIAXOIIB 10 PO3POOKH HOBHUX
PEryJsTOPIB BHYTPIITHROKIITUHHOT/TMO3AKIITUHHOI KOHIIEHTpAIlli Ta TOMEOCTasy
['’AMK B neHTpanbpHiit HEPBOBIH cucTeMi € cTpykrypHa moaudikamis 'TAMK. Pi3ni
noxiiHi 'AMK Ta ii aHajorm MmHUPOKO BIAOMI B SAKOCTI JIKApChKUX 3aco0iB,
Hanpukian, Birabarpun [14], Oakmoden (Lioresal® and Baclon®) [15],
rabanentuH (GBP, Neurontin®) [16], nperabamin (Lyrica®, B-i-Bu-GABA) [17,
18].

He3Baxkatoun Ha 1HTEHCHBHI JOCIUIKCHHS TIPOLECy HEUpOTpaHCMICHi,
PO3YMIHHS BCIET CYKYIHOCTI MOJIA B Mpe- 1 MOCTCHHANTHYHUX YAaCTHHAX CHHAIICa
y BUIVIJI JIQHIJIOTOBUX 1 PpO3TalyKEHUX TPOIECIB HEJOoCTaTHE. Y  CBITI
CIIOCTEPIracThCs TMOCTIMHE 3pPOCTAaHHS 4YHWCIA TMAIllEHTIB 3 HEHPOJIOTIYHUMHU Ta

HeMpoJereHepaTUBHUMHU 3aXBOPIOBAHHSIMHU, IIO CTAaHOBHUTH TJOOANbHY 1 JOTEMep
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HEBUpIIIEHY MpOOJeMy Cy4acHOrO CyCHUIbCTBa. JleTasibHEe BHUBUEHHS CKJIaIHOTO
OaraTocTasifHOro mpoIllecy HEHPOTpaHCMICIi € aOCOJIIOTHO HEOOXIJHUM SIK JJis
PO3BUTKY (PyHIaMEHTAIBbHOI HEHpoOiosorii, Tak 1 a1 BH3HAYCHHS MEXaHI3MiB

PO3BHUTKY MATOJOTIYHUX CTaHIB Y HEPBOBIM CHCTEMI.

Meta i 3aBanaHHsl aucepramiiHoi po6oTH. JlOCHTIKEHHS TpaHCIOpTEp-
3QJIEKHOTO HakomuueHHs Ta BuUBUIbHEHHSI ['AMK y HepBOBUX TepMIHAIAX
TOJIOBHOTO MO3KYy IIypiB Ta aHami3 e(EeKTHUBHOCTI Al aHTHUENUICNTHYHUX CIOJIYK
Ha Ko4yoBi xapakrepuctuku "’AMKepriunoi HelipoTpaHcMmicii y HOpMi Ta 3a yMOB

MOJIeNi TIEPUHATATIBHOI TIMOKCIi.
BianoBigHO 10 MeTH OyJiO IMOCTaBJICHO TaKi 3aBJIaHHS:

. . . 3
1) Hocmiautu 1HTeHCUBHICT HakonuueHHs [H|'TAMK HepBoBUMU
TEPMIHAISIMUA KOPH, TIMOKAMIy 1 TaJlaMyCy TOJIOBHOTO MO3KY IIypiB y HOpMi Ta

MOJIeNi IepUHATAIBHOI TIMOKCIT,

2) IlpoanamizyBaTu eQeKTHBHICTb [ii iHTIOITOpiB TpaHncnoprepis ['AMK,

NO-711 Tta [-ananiHy, Ha MPOLECH TPAHCHOPTEP-3AIECKHOTO HAKOTMYECHHS Ta
- 3 : . . :

BuBUIbHEHHS ["H]['AMK 3 HepBOBuX TepMIHaJEl KOpH, TINOKaMIy 1 Tajamycy

TOJIOBHOTO MO3KY IIYPIB y HOPMI Ta 32 YMOB MO/I€JIi IEpUHATAIBHOI TIMOKCII;

3) OwiHuTH BIUIMB aHTUENUIENTUYHOTO mpemnapaty JleBerupaineramy Ha
ko4yoBi  xapakrepuctuku ['TAMKepriunoi Helponepenaydi y pi3HHX Biajaiiax

TOJIOBHOTO MO3KY IIIYPIB y HOPMI Ta 32 yMOB MO/I€J IEPUHATAIBHOI TIMOKCII;

4) 3anpornoHyBaTH HOBI HUISAXH KOpekiii nmopymeHs TpaHncnopty 'AMK y
HEPBOBUX TEPMIHAISIX TOJIOBHOTO MO3KY IIypIB BHACIIJOK MEPUHATAIBHOI THMOKCIT
3a gomoMorow moayiatopiB 'AMK-penentopiB, HOBOCHHTE30BaHUX aHAJOTIB
'AMK Ta cnonyk, siki € TMOTEHIIMHUMHU aHTUKOHBYJIbCAHTAMH, a TaKOX 3a

JIOTTIOMOTO0 HAHOYACTHUHOK PI3HOT XIMIYHO1T MPUPO/IH.

O0’ext pocuaimxennsi: axktuBHuil Tpancnopt ['AMK B 1301p0BaHUX

HEPBOBHUX 3aKIHUCHHAX (CHHANTOCOMAX) rOJIOBHOTO MO3KY IIYpiB.
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Ipeamer nocaimkennsi: ¢pynkiionyBanHs ['’AMK-TpancnopTepiB 3a ymMoB
MOJeNl TepHUHATalbHOI TIMNOKCI; MOAYJsIUis akTuBHOro tpancrnopty ['AMK
BIJOMHMH aHTHCTIJICNTHYHUMHE TperaparaMu Ta HOBOCHHTE30BAHUMH CITOTYKaMH,
110 BOJIOJIFOTH IMOTEHIIHOK AHTUEIUIEITHUYHOK aKTUBHICTIO.

MeToan, BukopucTaHi B po6orTi. CTBOpEHHS E€KCIIEPUMEHTAIBHOI MOJIeNl
NepUHATAIBHOI TIMOKCIT y HIypiB, MpenapaTuBHa 010XiMis, BUAUICHHS CUHAIITOCOM
TOJIOBHOTO  MO3Ky 3a  MerogoM  KoTmana,  ymbTpaneHTpudyryBaHHs,
cnekTpodIyopuMeTpisi, pPamioi30TONHUA METOJ 13 3aCTOCYBaHHSIM  MIYEHOI

["HITAMK.

HaykoBa HOBHM3HA ojep:KaHMX pe3yabTaTiB. Brepimie nokaszaHo, 1o
mBuAKicTh akymymsnii AMK cunanTocomamu KOpH, TIMOKaMIly 1 Tajamycy
3HIDKYEThCS BIAHOCHO 1-TO TWXHS Ha 2-U, 4-i1 Ta 8- THXKHI €KCIIEPUMEHTY SIK
KOHTPOJBHUX, TaK 1 IIypiB, $KI 3a3HAIM BIUIMBY MEPUHATAIBHOI TIMOKCI.
[lepuHaTanbHa TIMOKCISE CYTTEBO BIUIMBAE HA MPOIEC AKyMYJISIl MO3aKIITHHHOI
I'AMK npecHMHanTUYHUMHU TEpMIHAISIMHU, ajle BEKTOPU 1 MEXaHI3MH 3MIH
BUSBWINCSA PI3HUMHU B PI3HUX CTPYKTYpax TOJOBHOTO MO3KY — SIKIIO y KOp1 HE
criocTepirajgocss eekTy TIMOKCii, a y TaJaMyCl BOHAa BUKJIUKaJa JACAKE IMiIBUIICHHS
akymynsnii TAMK, To y rimokammi el mpolec 3Ha4HO yHOBUIbHIOBaBcs. lLle
CBIIUUTHh MPO TMOPYIIEHHS OajaHCy TajdbMIBHUX IIPOIECIB MDK TIMOKaMIIOM 1
KOpOIO BHACHiAoOK rinmokcii. Takox MpOAEMOHCTPOBAaHO, IO  3AaTHICTh
cyoctpatHoro  iuriditopa TpancmoptepiB ['AMK, B-amaniny, iHrioyBaTtu
HakonmueHHs: ['AMK mnocumroeTbcsi y HEPBOBUX 3aKIHYEHHSX TINOKaMITy 1
TalaMyCy BHACIIJIOK TMEpUHATAILHOI TIMOKCi, B TOW Yac sK eQpEeKTUBHICTH
BUcOKocenekTuBHOro Osakaropa ['AMK-tpancnoprepis, NO-711, y HepBoBuX
3aKIHYEHHAX Tajgamycy 3HIWKyeTbcsa. lle Moke OyTH HacHiAKOM  3MIHHU
CHIBBIIHOLIEHHSI akTUBHUX TpaHcropTepiB — GATI/GAT3, ekcrpecoBaHUX Ha
TUIa3MaTUYHIM MeMOpaHi HEpBOBUX 3aKiHYEHb, MICHS MepUHATaIbHOT rinmokcii. Llen
dakT BKazye Ha MOXJIMBICTH LUIECHPSIMOBAHOT MOMAYJSALII  AKTUBHOCTI

tpancnoprepa GAT3 ta 'AMK-epriuHoi HelpoTpaHCMICIT 32 YMOB HAaTOJOTIYHUX
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CTaHIB 3a JIOTIOMOTOI0 €K30T€HHOTO0 Ta EHAOTEHHOTO0 NPUPOIHOTO [-anaHiHy.
3acTocyBaHHSl aHTHENUICENITUYHOTO Mpenapaty JleBeTupaiieraMy mokasajno, 110 BiH
3MIACHIOBAB CBiM e(eKkT y TpecHMHaNnTH4Hi [AUISHII 4Yepe3  30UTbIIEHHS
puBimbHeHEst | HJTAMK — HUIIXOM — EK30LHTO3y, iHIyKOBAHOTO  KATi€BOIO
Jenojsipu3alliero. Aje mpernapar HE BIUIMBaB Ha MO3akMTHHHUN piBeHb ['AMK
MDK emi3ogaMu ek3onurtosy. [is JleBetupaieramy BUSBUIACH PI3HOKO Y TOKaMITI,
KOp1 1 TayiaMyci, 1 1i epeKTH 3MIHIOIOThCS MMiJl Yac po3BUTKY MO3Ky. [Ipemapar He
nise Ha BuBUIBHeHHS ['AMK cuHantocoMamMu TOJIOBHOTO MO3KY IIYypiB Y
IUTSYOMY Bili. Brepmie npoaemoncTtpoBaHo, mo JleBeruparieraM MaB OuIbII
3HAUYHUM BIUIMB Ha TIMOKaMIajibHI, KOPTUKAJIBHI 1 TaJaMIuyHI HEPBOBI 3aKIHYEHHS
camMe 3a yMOB MOJeNl MEepUHATAIbHOI TIMOKCI, HDK y HOPMI, TOMY BHAcCIiJOK
rinokcii  eQeKTUBHICTh  Mpenapary  MIABUIIYEThCS.  3alEeKHICTh  €(EKTIB
JleBetupaneramy BijJl BIKYy € KOPUCHOIO JJiI HOBOI CTpaTerii 3aCTOCYBaHHS IbOTO
npenapary mia 4yac Tepamii qutsa4oi eniiencii. Kpim toro, Bmepiie Oysio BHUSBICHO
HOBI e()eKTH MO3UTUBHOTO anoctepuunoro moayistopa I'”AMK-b peuenropis, rac-
BHFF. Rac-BHFF Bukiamkae mg0303alexHy JEMOISpU3AI0  IIa3MaTHIHOT
MeMOpaHHd CHHANTOCOM Ta 3HIDKEHHS aluau@ikaili CHHANTUYHUX BE3UKYJL, IO
NPU3BOAUTL JI0 3HIDKCHHS IM0YAaTKOBOI IIMBHUIKOCTI HAKOIIMYCHHS [3H]FAMK
CHHANTOCOMaMH Ta, SIK HACMIJIOK, MiJBUIIECHHS MO3aKJIITUHHOTO PIBHS [3H]FAMK.
[lomyk edexTuBHUX MpenapariB Ha ocHOBI MoJiekyan ['TAMK Bmepiie mnokaszas,
[0 aHAJOTH 3 OUIBIIOK0 JIMOMUILHICTIO JIETIIe J0JAl0Th reMaToeHIeatiaHuii
Oap’ep. BBenmenHss artomiB (QTOpy 1 HEBEIMKHX MNOJIPTOPAIKUILHUX Tpyd B
MOJIEKYITy 30UTbIIye ii JMO(UIbHICTD, 1 116 MIHUPOKO 3aCTOCOBYETHCS I PO3POOKH
HOBUX OI10JIOTIYHO AaKTHBHHMX CIIOJyK Ta JIKapchkuxX 3aco0iB. [lopiBHsbHE
nociipkeHdss  edextuBHOCTi (ropBMicHoro anamory I'AMK 1 Bxe BiloMOTo
npenapaty IIperaGaminy mnokazano, 1o anajmor i3 3amicHukoM [B-CF,CF,H 1
MeHIIo Mipoto [lperaGamin 30UIbLIYIOTH NMOYATKOBY MIBHJKICTh HAKOUYEHHS
["HITAMK. Edexr ¢ropBmicHoro anamora ['AMK ©OyB Bumum 3a edext

[lperabaminy. IlponeMoHCTpOBaHO, IO CHUHTE30BaHAa PEYOBMHA € CTPYKTYPHHM,
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ane He ¢yukmionanbHuM aHanorom [AMK. Takoxx Oyn0 BUSBIEHO, WIO
kamikc[4]apen C-424, mnoumHarounm 3 KoHueHTpamii 50 MkM, BuKIUKae
JENOJSIPU3AI[I0  CHHANITOCOMANIbHOI MeMOpaHu Ta 30UIbIIYyE MO3aKIITUHHUMA
pisers ["HITAMK y npenaparax HepBoBHX TepMinanmeii. Kamikc[4]apen C-425 e
BIUIMBAE Ha mo3akmiTuHHMi piBeHs [H]TAMK y BCiX JOCHIKYBAaHHX
koHieHTpamisx Bix 10 mo 200 mxM. Ha Bingminy Bin kamikc[4]apeHiB C-424 ta C-
425, tiakamikc[4]apen C-1193, noumnaroun 3 koHreHrtpamii 50 MM, BUKIMKae
JENOJsIpU3allil0  CUHANTOCOMANbHOI MeMOpaHd Ta 30UIbIIYe TO3aKIITHHHUNA
pises ['HITAMK vy mpemaparax HEpBOBHX TepMiHANei, MOYMHAIOUM 3
koHueHrpamii 100 MxM. 3 MeTOH OILIHKM HEUPOTOKCUYHOTO  PU3UKY
OaraTomapoBoro rpadeny, jgeroanoro azoroM, (N-MLG), Oyno BusiBieHo, mo N-
MLG He BIIMBae Ha TMO3aKIITUHHUN pIBEHb [3H]FAMK y CHHaNTOCOMAax
TOJIOBHOTO MO3KY IYpiB y Miana3zoHi kouueHtpariit 0,01-0,5 mr/mi, a 30i1bl1eHHs
KOHIIeHTparii g0 | Mr/MJI BUKIMKAJIO HE3HAYHE MIABUIICHHS (TEHACHINIO 0
3poctanHsi) mporo piBHA. OTxke, N-MLG Hemae HEMPOTOKCHMYHUX O3HAK Ta €

OlocymicHUM Y miama3oHi kKoHmeHTpamii 0,01-1 Mr/mi.

I[IpakTuyHe 3HAYEHHH OJEPKAHUX Ppe3yJbTATIB. YCIilIHE BUKOHAHHS
3aBAaHb AUCEPTaliiHOT poOOTH CTBOPIOE O10XIMIYHE MIAIPYHTS Ta BIAKPUBAE HOBI
NUSIXM  TOJOJIaHHS HEHPOJIOTIYHUX PO3JIajiB, IarHOCTUKA HEHpOMaTOJIOTiH,
imeHTudikari TpurepHux  (akTopiB  PO3BUTKY  HEHPOJETCHEPATHUBHUX
3aXBOpIOBaHb. BpaxoBylO4yW 3pOCTaHHS 4YacTOTH MOCTTPABMATUYHUX CTPECOBUX
po3naAiB Ta HeWponaToJiorid Ha ¢oH1 BiHU B YKpaiHi, pe3ysibTaTu AUcCEepTaliifHOT
po6oTH MOXKYTh OyTH BUKOPHUCTaHI HJsi PO3POOKM HOBHUX (hapMaleBTUIHHUX
npernapariB, MmO TaKOX € CYTTEBUM EKOHOMIYHMM BHECKOM Yy CTaJIUH PO3BUTOK

HAIIO1 IEPKABU.

OcobOuctuii BHecok 3g00yBaua. Temy, MeTy Ta 3aBHaHHs poOOTH OyIiO
chOpMyJIbOBAHO ITUCEPTAHTKOIO CIUIBHO 3 HAYKOBUM KEpPIBHUKOM 3aB. BIAJLIY,
npo¢., 1.6.H. T.O. bopucosor. Bunijenns cuHanTocoM 3 pi3HUX BLAAUTIB (KOpa,

rimoKamI, TajJaMycC) TOJIOBHOTO MO3KY IIYpiB MPOBEIECHO chiibHO 31 c.H.c. H.I.
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[lo3pnsikoBoto, H.c. A.O. IlactyxoBum Ta H.c. CiBkom P.B. IlpuroryBanus
CTOKOBUX 1 OydepHUX PO3UYMHIB Ta IHIIMX PEAKTUBIB 3IMCHEHO CIHUJIBHO 31 C.H.C.
H.I'. Tlo3nasikoBoro Ta H.c A.O. IlactyxoBuM. Panmioi3oTomHi JOCHITKEHHS i3
3acrocyBanusM Miuenoi ["HJTAMK Ta ymsTpareHTpudyryBaHHs, BHKOHAHI
JMCEPTaHTKOI ocobucto. CrnexkTpoduryopuMeTpuuHi JTOCTIIKEHHS 31HCHEHO
cnuibHO 31 c.H.c. H.B. KpucanoBow. AmnHam3 pe3ynbTaTiB AOCHIIKEHb Ta iX
y3araJlbHeHHs 3/1MCHEHO CHUIBHO 3 HAyKOBUM KEPIBHUKOM 3aB. BLAALTY, Mpod.

T.O. bopucosoto ta c.H.c. H.I'. Tlo3nHsakoBoIO.

3B’A30K po00TH 3 HAYKOBUMH NPOTrpamMaMHu, IJIAHAMH, TeMaMH. Tema No
3, JepxaBuuii peectpariitnuii Homep: 0124U000232, «MonekyIsspHi MEXaHi3MHU
HNOPYIIEHHS TPAHCIOPTYBaHHS 30Y/KYIOUMX Ta TalbMIBHUX HEUpPOMEIIATOPIB Y
IpPEeCUHANCl 3a YMOB HEMpOIATOJIOTIM Ta MUIAXH HOTO KoperyBaHHs», (3 2024);
temMa Ne 3, JlepxkaBuuii peectpaniiauii HOoMep: 0119U002509, «BuBueHHS
MEXaHI3MIB PETYJSIl Ta PenenTop-onocepeKoOBaHOT MOJIYIIAIII €K301UTO3Y Ta
aKTUBHOIO TPAHCIOPTY HEHpOMEAIaTopiB y MpeCcHHAICl B HOPMI Ta 3a YMOB, IIO
OpU3BOJATH 10 PO3BUTKY Hedpomaromoriity, (2019-2023); tema Ne 3, JlepxaBHHUit
peectpamiianii  Homep: 0114U003214, «Ex3ommTo3 Ta aKTUBHUK TPaHCIOPT
HEMpoMeniaTopiB y MPECHHAICI B HOPMI Ta 32 YMOB PO3BHUTKY HEHpOMATOJIOTI:
perymsiiis, peLUeNnTOp-ONOCepEeIKOBaHA  MOJIYJSINS  Ta  MOMIYK  HUIAXIB
HeilponpoTekuii», (2014-2018); mpoext Ne 35, Jlep:kaBHUil peecTpaliiiHuii HOMep:
01150003641, y pamkax HUIbOBOT KOMILIEKCHOT MDKAMCHUILTIHAPHOT Hporpamu
HaykoBux nociimkenb HAH VYkpainn «MonekymnsipHi Ta KITHHHI O10TE€XHOJOTIT
s ToTped  MEeIMUIMHH, TPOMHCIOBOCTI Ta  CUIBCBKOTO — TOCHOJAapPCTBa»
«BigokpemiieHHs crienuiuHUX Ta MOOIYHUX €(PEKTIB aTOCTEPUYHUX MOIYJISTOPIB
npecunantuyHux ['AMK-b  penentopiB — cydacHMX MillIEHEW  peryJsiii
HeHpoceKpellii, Ta HOBUX aHTUEMUICNTUYHUX CIOJYK Ha KJIIOYOBI XapaKTEPUCTUKU
I'AMK- Ta rmayramartepriynoi Hedpomnepenadi», (2015-2019); mnpoekr Ne
2021.01/0061 HarmionaneHoro QoHay gochikeHs Ykpainu «KyMynsaTuBHUR

HEMPOTOKCHMYHUN e(eKT BiA MYJIbTUKOMIIOHEHTHOTO 3a0pyIHEHHS TBEpAUMHU
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YaCTUHKaMU TIOBITPS Ta HEWPOAKTUBHUMH (apMaleBTUYHUMHU MpenapaTamu,
O0iomatepianamu  (30kpema SARS-COV-2), TOKCMYHMMHM MeTajaMu Ta MOTO
nopoyanHs», (3 2023); Ne 21 «MynbTUKOMIOHEHTHE 3a0pyAHEHHS TBEPAUMU
YaCTMHKaMH aepo30JIt0, CTIHKMMU TOKCHYHUMHU 3a0pyAHIOBaYaMH, BaXKUMU
MeTaJlaMU: PO3POOJICHHS METOJ0JIOTIT OLIHKK PU3HMKIB, CEHCHUHTY, HEUPOMPOTEKIIli
JUI1  BU3HAYEHHSA ICTOTHMX 3MIHHHX B CEpBICAX OI[IHIOBAHHS BIAMOBIIHUX
iHaukaropis SDG» y paMmkax ITbOBOI HporpaMm HaykoBuXx nociuimkens HAH
VYkpainu «AepoKOCMIYHI CIIOCTEPEKEHHS JTOBKULIS B IHTEpECAaX CTaJOro PO3BUTKY
ta Oesnmekn» (ERAPLANET/UA), (2021-2023); npoekt Nel2 “dropoBmicHi
aHaJloTW  IJIyTamMary Ta Y-aMIHOMAacisiHOI  KHCJIOTH: CHHTE3 Ta  aHali3
MOJYJSITOPHOTO BIUIMBY Ha TPAHCHOPT HEMpPOMENiaTOpiB B HEPBOBUX TEPMIHAILIX
TOJIOBHOTO MO3KY”’ Yy paMKax IUThOBOT KOMIUIEKCHOI Mporpamu (yHIaMEeHTATbHUX
nocinikenb HAH VYkpainm «®yHnamenTtansHi 1mpoOjieMH CTBOPEHHS HOBHX
pPEUYOBMH 1 MaTepiaiiB XIMIYHOTO BHpPOOHMLTBa» Yy chiBmpami 3 [HcTUTyTOM

61oopraniunoi ximii Ta Hadroximii HAH Vkpainu, (2014-2016).

AnpoOaniss  pesyabraTiB  Auceprami. JlucepraHTka — mpeacraBuiIa
pe3y/bTaTh BUKOHAHHS JHUCEPTAIliHOT poOOTH HAa MIKHAPOJHUX Ta BITUU3HSIHUX
koH(pepenuisix. 3okpema, Ha 20th RECOOP Bridges in Life Sciences Conferences
(1-4 xBiTHa 2025 p., Ilpara, Yexia); 19th RECOOP Bridges in Life Sciences
Conferences (11-12 kBitHs 2024 p., bparucnaBa, CrnoBauuuna); 18th RECOOP
Bridges in Life Sciences Conferences (20-21 ksitHa 2023 p., bypanemr,
VYropuwna); RECOOP 10th Annual Project Review Meeting, (11-12 sxoBTHst 2019
p., Bpomyas, Ionbma); XII Ykpaincekomy GioximigHOMY KoHrpeci (30 BepecHs -
4 xostHsa 2019 p., Tepnominb, Ykpaina); 18th Ukrainian Conference on Space
Research (17-20 Bepecns 2018 p., KuiB, Ykpaina); XIth Parnas Conference (3-5
BepecHst 2018 p., KuiB, Ykpaina); RECOOP HST Association, Bridges in life
sciences 13th Annual Scientific Conference (11-15 xBitHa 2018 p., 3arpeoO,
Xopsarig); 16-i1 Ykpaincekih KoHpepeHIii 3 KOCMIYHUX JOCHIJKEHb (CepreHb

2016 p., Oneca, Ykpaina); X Parnas conference young scientist forum "Molecules
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in the Living Cell and Innovative Medicine" (10-12 nunuas 2016 p., Bpoiuias,
[lonbmia); Haykosit KoudepeHuii Mojoaux y4yeHUX «AKTyalbHI mpoOiieMu
Oioximii Ta Olotexnonorii — 2016» (26-27 tpaBus 2016 p., KuiB, VYkpaina);
RECOOP HST association, Bridges in life sciences 11th annual scientific
conference (7-10 xBitHs 2016 p., Ilpara, Yexist); 3BiTHII HayKOBiil cecli IIUILOBOT
KOMIUIEKCHOT ~ Tporpamu  (pyHmameHtanbHux  gociimkenb HAH — Vkpaian
«DyHIaMeHTaIbHI MPOOJIEMU CTBOPEHHS HOBHUX PEUYOBHUH 1 MaTepiajiiB XIMIYHOTO
BupoOnunTBay (10 rpymus 2015 p., KuiB, VYkpaina); 15-i1 VYkpaincbkiid
KoH(pepeHIlli 3 KOCMIYHUX Jochipkenb (24-28 cepmas 2015 p., Oneca, Ykpaina);
Hayxogiii Kondepeniii mMonoanx ydeHHX «AKTyalbHI mpoOiemu OioxiMii Ta
oiotexnosiorii — 2015» (23-24 «ksitHa 2015 p., KuiB, Vkpaina); 11-my

VYkpaincekoMy OioxiMiuHOMY 3’1311 (6-10 xoBTHs 2014 p., KuiB, Ykpaina).

Iyo6aikamii. 3a pe3ynpTaraMu NpoBeneHOI poOOTH OIMyOJIIKOBaHO 8 cTaTeit
y (axoBux xypHayiax, y Tomy yucm 4 crarti Q1 ta Q2 kBapTwiiB y 6a3i TaHUX

SCOPUS, a takox | maTeHT Ha KOPUCHY MO/JIEIb.

Ctpykrypa Ta o0car aucepranii. Jucepramiiina poOoTa CKIagaeThCs 3
aHoTaIlli, BCTyIy, OTJSAY JITEepaTypH, MarepiaiB 1 METOAIB JOCHIIKCHb,
pe3ynbTaTiB AOCHIIKEHh Ta iX OOrOBOPEHHSI, BUCHOBKIB, CHHMCKY BHKOPHCTAHUX
JOKEpen JITepaTypH, 10 MICTUTh 222 mnocwianHsa. JlucepTamiiina poboTta

BUKJIaZieHa Ha 159 cTopiHkax, MICTUTh 25 pUCyHKIB Ta 4 TaOauIl.



-35-

PO3ALJI 1. OI'JIAA JUTEPATYPH

1.1. OCOBJIMBOCTI ®YHKIIOHYBAHHS 'AMK-EPTTUHOI
CUCTEMM TA 1i YUACTD Y PO3BUTKY MATOJOI'TYHUX
CTAHIB MO3KY

1.1.1. Xapaxmepucmuka I'AMK-epzaiunoi cucmemu

He menme tpetunu (mo 50%) cuHArCIB TOJOBHOTO MO3KY BHKOPHUCTOBYIOTH
B SIKOCTI MeJiatopa rama-aminoMaciisiHy kucioty (I'”AMK). TAMK cunte3yeThes 3
rIyramMary 3a jgomnomororo (depmentry L-rimyramar-nekapOokcunazu  (IAJL).
[louatkoBo HasBHICTh ['AJ] BBakanmach O03HAaKOI TaJbMIBHOTO HEHpOHY, aie
OCTaHHIM 4YacoM I1eil (epmeHT Oyno 3HalAEHO 1 B 30yIKYyBaJbHUX HEPBOBHUX
kmtuHax. Metabonizyetbes ['AMK 3a  nmomomoroto  depmenty ['AMK-
tpancaminazu (CAMK-T) B 'TAMK-mynti. Ha Binminy Bing ['AJl, TAMK-T, mo
JOKalli30BaHa Ha MITOXOHJIpiajibHIi MaTpulll, cuHTe3yeTbest He nuiie B [[HC, a it B
iHmmx opranax. 'AMK-T mneperBoptoe 'TAMK B CyKIMHaTHUN HamiBaJIbIETiI,
BUKOPHUCTOBYIOUM  O-KETOTJIyTapaT B SAKOCTI aKIENTOPY aMiHOTPYNU TMpHU
dopmyBanHi rayramary. s pob6otu ['AMK-T  HeoOxigHa  HasBHICTb
nipigokcansdocdary, 1mo Bigirpae posib Kodepmenty [19]. VYTBOopeHumii Ha
nomnepeaHb0 onucani cragli meradomismy ['AMK cyknuHaTHUN HamiBajbAeTil
HOTIM OKCUJIM3YEThCA JO CYKLMHATY, KM, Y CBOIO 4epry, 3aly4aeThCsl A0 LMKITY
TpukapOoHOBuUX Kuciot [20].

B amapari ['onbmki comu HelipoHy GOpPMYIOTBCS MEMOpaHHI YTBOPEHHS Y
BUIIISIA1 MyXUPIB, a00 X BE3MKYJ, I1I€ HE 3alOBHEHUX meaiaTopoM. Lli Be3ukynu
HAMpaBISIIOTECS IO TPECHHANTHUYHOTO 3aKiHYEHHS 3a JOTIOMOTOI0 CHCTEMU
MIBUIKOTO AKCOHHOIO TPAHCHOPTY. Y MPECHUHANTUYHOMY 3aKiHU€HHI BE3MKYIU
3alOBHIOIOTBCS  MeniaTopaMu 13 3aimydeHHsIM AT®-3ane:xHOT0 MPOTOHHOTO

Hacocy. Mouekymu mipoToHHOI ATda3u BXOmdaTh N0 CKIagy MeMOpaHH


http://uk.wikipedia.org/wiki/%D0%93%D0%BB%D1%83%D1%82%D0%B0%D0%BC%D0%B0%D1%82
http://uk.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BA%D0%BB_%D1%82%D1%80%D0%B8%D0%BA%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%BE%D0%B2%D0%B8%D1%85_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82
http://uk.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BA%D0%BB_%D1%82%D1%80%D0%B8%D0%BA%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%BE%D0%B2%D0%B8%D1%85_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82
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CUHANTUYHUX BE3UKYJ 1 MATPUMYIOTh NEBHUN piBEHb MEMOPAHHOTO MOTEHINANY.
MemOpana CHHANTHUYHOI  BE3UKYJIM  MICTUTh  TaKOXK Ca2+—AT®a3y, sKa
CTHUMYJIOETBCS KaJIbMOJIYJIIHOM, IO 3a0e3ledye TMOTJIMHAHHS BE3UKyJaMu HOHIB
Ca’" [21]. Tosakmitunni iforn Ca® GepyTh y4acTh y MeXaHi3Max, siKi CIPUSIOTH
IiABUICHHIO MMOBIPHOCTI BHUICHHS KBaHTiB Memiatopa [22]. Ilpu mpomy Ca®'
BUKJIMKAE BUIUIEHHS 1 AT®D, XpoMoOIaHiHy, pO34MHHUX OLIKIB 1 ToIo [21].

XimiyHi  cuHancu  [AMK-epriuaux HEHpOHIB  MICTATH BE3UKYJIH 13
CHeIiaIbHUMU ~ cucTeMaMu  XimidyHoro TpaHcnopty ['AMK, 3aBasku sKuM
kounenrpaiiss ['AMK Bcepenuni Be3ukyn B 10-20 Oinblia, HDK B HUTOIUIA3MI.
[licns penonsipuzamii MeMOpaHu HEHPOHY BimOyBa€ThCS 3JIMTTA ITUX BE3UKYH 3
NPECUHANTUYHOI0 MEMOPAHOI0, PErylbOBAHE BEIMKOI KUIBKICTIO CHEIU(pIUYHUX
dbepMeHTIB (CHHAINTIH, HEYPEKCUHH, CHUHANTOTArMiH, CHUHTAKCUH, CHHANTO)I3WH),
AKl aKTUBYIOTbCA Yy BIANOBIb Ha 3POCTaHHS BHYTPIUIHBOKIIITUHHOT KOHIIEHTpAIlii
fionis Ca’". [oHHM KaJIbL{iIO MOTPAIUISIIOTh B IIPECUHAIIC Yepe3 KalbIli€Bl KaHAJH, 110
BIIKpUBAIOTLCS TPU JENOoJsipu3alli MeMOpaHu HellpoHy. 3arajiom, Lied Mpoiiec
npu3BOUTh A0 BUBUIbHEHHA ['AMK B cHHanTW4HY MIUTMHY, MICIAS 4YOrO BOHA
aktuBye pisHi Tunu ['AMK-penentopiB, po3TalioBaHMX Ha TMpe- Ta
MOCTCHHANTUYHINA MeMOpani [23, 24].

Ha nomarox mo BesukymsipHoro, BuBiUIibHeHHS ['AMK Mmoske BigOyBaTHCh
TaKoXX B Tpoliecl poOOTH B 3BOPOTHROMY HampsiMKy MemOpanHux cucrem I"”AMK-
TpancriopTy. Llei mporiec mae HabGarato OUIBIIT PO3IUIMBYACTY JOKATI3aIlli0, aHIK
OpUTaMaHHE CTPOro MPECHUHANTUYHIA MeMOpaHi BE3UKYJISIpHE BHUBUIbHEHHS, €
EIeKTPUYHO-3JIC)KHUM, TOXX MOXKEe OYyTH aKTHBOBAHUM 3aBISKH JIETIOJSIpU3AIlii
MeMOpaHu TpH MPOXO/KEHHI HEPBOBOTO IMITYJbCy. [HIIOIO BaKIMBOIO PHUCOIO
Mpolecy HEBE3UKysipHOTO BuBUIBHEHHS ['AMK € #oro He3aleXHICTh Bij
KOHIICHTpAIlli 10HIB KaJbIlito [25].

'AMK feakTuByeTbCS 3aBISKH TOTJIMHAHHIO Ta TIEPEHECEHHIO 10
NPECUHANTUYHOT JUITHKKA HEHPOHY, IO J03BOJIIE MOBTOPHO BHKOPHCTOBYBATU

Helipomemiatop, abo0 3a paxyHOK TMOTJIMHAHHS HABKOJMIIHIMUA  KJIITHHAMU


http://uk.wikipedia.org/wiki/%D0%A5%D1%96%D0%BC%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D1%81%D0%B8%D0%BD%D0%B0%D0%BF%D1%81
http://uk.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B9%D1%80%D0%BE%D0%BD
http://uk.wikipedia.org/wiki/%D0%86%D0%BE%D0%BD_(%D1%84%D1%96%D0%B7%D0%B8%D1%87%D0%BD%D0%B8%D0%B9)
http://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D1%8C%D1%86%D1%96%D0%B9
http://uk.wikipedia.org/wiki/%D0%93%D0%90%D0%9C%D0%9A-%D1%80%D0%B5%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80%D0%B8
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Heilpormii (actpouutamu), 1e TAMK TpanchopmyeTbes HUIISXOM TpaHCcaMmiHallli Ta
okcuaamii 10 cykuuHaty. B 00ox Bumaakax MNOTJMHAHHA Ta TPAHCHOPTYBaHHS
['AMK 3piiicHioroteest  cnemianbiumu  ['AMK-TpancnopTepaMu, dYacTuHa SKHX
HecniendiuHa BITHOCHO HEPBOBHX KJIITHH (TOOTO € 1 B HEHpoHaX, 1 B HeWporii), a
YacTHHA — MPUTaMaHHa TUIbKU HEUPOTTaIbHUM acTpoluTam [26].

®opmu  ['AMK-epriyHoro rajpMyBaHHS  JIOCHUTh  PI3HOMAaHITHI, iX
BIZPI3HAIOTh OAMH BiJl OJHOIO pSAJ JAOCUTH crenudiunux o3Hak. [lo-mepie,
NPUHIIMIIOBUM MOMEHTOM € T€, SiKa KIITHHA (30y/Kyroda 49U TajbMiBHA) IMiJJIsITae
rampmMyBaHHiO [27, 28]. fkmo ramemyroteess [TAMK-epriuHi iHTEpHEHpPOHH, TO
KIHIIEBUM PE3YJILTATOM Oy/e TiABUIIEHHS 30yIIMBOCTI HEHPOHATBHOT Mepexi, 1110
BKJIIOYAE y ceOe Il OAMHMIN. SKIIO X TalbMyBaHHIO MiIATae 30y KyBajdbHA
mipaMiJiHa KJIITHHA, TO II€ MPHU3BEIWTHh 1O 3HWKEHHS 30YIMBOCTI BIAMOBIIHOL
rpynu HeipoHiB. KpiM TOTO, 3riiHO JaHWX HENIOAABHIX OCHIJKEHb, Bl THILY
MOCTCUHANITUYHOT KJIITUHU TIEBHOIO MIPOI0 3ajeXaTh 1 MOJYJIIOKOYi BIUTUBU Ha
NPECUHANITUYHY TepMiHaib [29].

[lo-npyre, BaxiIMBOIO € MUISHKA TOCTCHHANTHYHOI KIITHHH, Ha SKIHA
3HaxoasaTecsi ['AMK-epriuyni cunancu. basyrounch Ha MOp(OJOTIYHUX Ta
dbyskiionansHUX ocobmuBocTAX ["AMK-eprivnux HEMpoOHIB, MOXKHA BUIUIUTH JBa
OCHOBHMX KJacu Takux oauHuib. [lepmmit — e "TAMK-epriudi iHTepHEHpOHH,
AKCOHM SIKMX 3aKIHYYIOThCS Ha JIEHIPUTAX KIITHUH-MIIICHEH; HAsSBHICTh 1IHHEpBAIll
TAKOro THITy JI03BOJISIE IHTEPHEMpPOHAM KOHTPOJIIOBATH BXOJAH «IIPUHIUIIOBOI»
KJIITHHY, BIUTMBAIOYM HA PO3MOBCIOJKCHHS KaJbILIEBUX CTPYMIB BiJ JECHIPHUTA O
comu. [pyruit kmac — e [AMK-epriuHi iHTepHEHPOHU, aKCOHU SIKUX CEJIEKTUBHO
IMPOCKTYIOThCSI HAa COMY IIOCTCHHANTHYHOI KIITHHU. BIumB mnomiOHMX 3B’S3KiB
KOHTPOJIIOE TEHEpAIlll0 MOTEHIIANIB Al KIITUHOIO-MINICHHIO, BIUIMBAIOYM TaKUM
YUHOM Ha BHXIJ «IIPUHIUIIOBOT» KmiTuHH [30].

[lo-tpere, T'AMK-epriuni iHTEpHEHpOHM BIIPIBHIIOTBCA 32  TUIIOM
KaJbLIEBOTO CTPyMy, sikuii Oepe ydacTh y BuBUIbHeHHI Mmeaiatopa (CAMK) y ix

TepMmiHansaX. Tak, IHTEpHEHPOHH Yy TIMOKaMMAIbHOMY Str. radiatum BOJIOAIIOTH


http://uk.wikipedia.org/wiki/%D0%9D%D0%B5%D1%80%D0%B2%D0%BE%D0%B2%D0%B0_%D0%BA%D0%BB%D1%96%D1%82%D0%B8%D0%BD%D0%B0
http://uk.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B9%D1%80%D0%BE%D0%BD
http://uk.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B9%D1%80%D0%BE%D0%B3%D0%BB%D1%96%D1%8F
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KaJbLIIEBUMU KaHanaMmu N-THIy, TOAl K IHTepHEHpOoHU str. lucidum Tta str. orience
— KaHasamMu P-tuny [31].

Hapemiti, oxpiM «TpaauimidHOD» KBAaHTOBOi CHHANTUYHOI Tmepeaadi iCHye
toHiuHa ¢dopma ['AMK-epriunoro raieMyBaHHs. HeBenwkwii, ane CTaTUCTHYHO
3Hauynuid ToHIYHUKA CcTpyM ['AMK-epriunoi mnpupoiu 3HAWIEHO Y KIITHHAX
Mo3ouka [32, 33], kopu [34], Tanamycy [35] 1 KyJIbTypi TinokamnaabHUX HEUPOHIB
[36, 37].

Bumieonmcani TuUnM rajbMyBaHHS TI€BHMM YHWHOM 3aiisiHI y TIpoIecax
eMuIenTOreHe3y. 3a YMOB MOJEIIOBAHHS €Mijerncii Ha TBapUHAX MOKa3aHO, L0 B
MEepITy 4Yepry PO3BUTOK JaHOI Marosorii oOyMOBIIOE 3arubenb TUTbKA JESIKHX
kiaciB iHTepHerpoHiB [38]. Ilim yac uporo mpouecy BiAOYBA€TbCS 3HUKEHHS

IHTEHCUBHOCT1 JICHIPHUTHOTO, aJie HE COMAaTHYHOTO TraibMyBaHHS [39].

1.1.2. Ponv ’'AMK-epeiunoi cucmemu y po36umky namoozit, 6 UKIUKAHUX

NepuHamabHoI0 CINOKCIEN

['’AMK-epriyHa rajibMiBHa HEpPBOBA Iepefada AyxKe MIMPOKO MpeIcTaBiIeHA
B [[HC i € mpuHnmnoBo BaxxIMBOIO i (PYHKIIIOHYBaHHS MO3Ky. BusBieHo, mio
GbyHKIIOHATBHI MOPYIIEHHS CUHTE3y Ta/abo merabosismy 'TAMK npusBoasth 110
YHCJICHHUX HETaTUBHUX HeWpoHanbHUX edekTiB [40]. VsBieHHS Npo BaKJIUBICTh
ta poiib 'AMK niisi HOpManbHOTOo (DYHKLIOHYBaHHS MO3KY Ja€ MEPENiK ASSKUX
XBOpOO, CHpPUYMHEHUX TMOPYIIEHHSIM 1i MeTabonizsMy abo MOpyUICHHSIM
¢yukuionyBanuss ~['AMK-peuentopiB: 1e  emuiencii, 130MHisg, XBopoOa
Anbrreiimepa, musodpenis i take inme [41].

[cHy!OTh TSDKKI XBOpPOOW, BHKIMKaHI 3aHAATO BEIUKHM BHBLUIBHEHHSIM
rIyTamaTty B cuHarc [42], mo xapakTtepHo s emniierncii. Hagmumok riyramary B
CHUHAICI MPU3BOJMUTH 1O NEpe30YyIKEHHS MO3KY HaBITh JI0 PO3BUTKY TSKKOTO
CYJOMHOTO Hamaay. 3a yMOB imeMii (mopyuieHHs kpoBornocradanus) ['M y cunanc

BUJUBIETBCSI TaKk OaraTto MIyTaMmary, M0 BiH BHUKJIMKAE€ HAaJAMIpHE HAKOTUYCHHS


http://uk.wikipedia.org/wiki/%D0%93%D0%90%D0%9C%D0%9A-%D1%80%D0%B5%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80%D0%B8
http://uk.wikipedia.org/wiki/%D0%95%D0%BF%D1%96%D0%BB%D0%B5%D0%BF%D1%81%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%A5%D0%B2%D0%BE%D1%80%D0%BE%D0%B1%D0%B0_%D0%90%D0%BB%D1%8C%D1%86%D0%B3%D0%B5%D0%B9%D0%BC%D0%B5%D1%80%D0%B0
http://uk.wikipedia.org/wiki/%D0%A5%D0%B2%D0%BE%D1%80%D0%BE%D0%B1%D0%B0_%D0%90%D0%BB%D1%8C%D1%86%D0%B3%D0%B5%D0%B9%D0%BC%D0%B5%D1%80%D0%B0
http://uk.wikipedia.org/wiki/%D0%A8%D0%B8%D0%B7%D0%BE%D1%84%D1%80%D0%B5%D0%BD%D1%96%D1%8F
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jionie  Ca®’ y [OCTCMHANTUYHOMY HEWpPOHI Ta WOr0  MOIIKOJKEHHS
(HeMpoTOKCUYHA Jis1) — BUHUKAE IHCYNbT. JIonMHAa MOKe CTaTH 1HBAJIJOM uepes
NOTIPIIEHHS 1HTENEKTY, MOPYIICHHS MOBH YH MMOTaHOT pOOOTH KiHIIIBOK [43].

3B’s13yBaHHs 'AMK 3 HOHOTPOITHUMHU ['"AMK-A-penenropamu
(CyOOMHULIAMU XJIOPUJHUX KaHAJIB) MPU3BOJAUTH 1O iX BIAKPUTTSA 1 MIBHUIKOTO
HAJXO/DKEHHST Yy TocTcMHanTWYHui HedpoH HoHiB Cl. 1[I HOHM BUKJIMKAIOTh
rinepnoisipuszaiio (30UIbIIEHHS BiA’€MHOTO 3apsiAy Ha BHYTPIIIHIA CTOpPOHI
IUIa3MaTUYHOI MeMOpaHM) 1 B pe3yibTaTi — TanbMyBaHHS (QYHKIIH HeHpoHa.
[ManpmyBanHs Take x HeoOXximHe /i Beix ¢yHkmin ['M, sk 1 30ymkenns. [lo cyri,
HAWTOJIOBHIIIE JJIsI MO3Ky — II€ HE KOHIIGHTpaAllisl Ta i OJIHOTO MeJiaropa, a
Oasianc 30y/I>KyBaJbHUX Ta TaJbMIBHUX PETYJSITOpPIB [44].

binbiiicth  MPOTHENUIENTHYHUX JIKAPChKUX 3aco0iB  TaKk YW  IHAKIIE
crumymooTh ['AMK-epriuny cucreMy, 1 1e J03BOJSIE BIJHOBUTH OajiaHc
30ymkenHs 1 ranbMyBanHsi y M. Cepen Takux 3aco0iB iCHYIOTh PEUOBHUHH, SKi,
30kpema, akTuByloTh '”AMK-A-peuentopu — ne OapOiryparu (dpeHobapOitan) Ta
OeH30/1a3emniHu (J1a3enaM), BOHM BOJIOJIIOTH 3aCMOKIMINBOIO (TPaHKBUII3ZATOPH),
CHOJIWHOIO Ta HaBITh HAPKOTHYHOIO Hi€ro [45].

[HmmM  mpukinazoM — aHTHENUIENTHUYHOI/aHTUTIMOKCUYHOT — Tepamii €
IIUPOKOBIAOMUM Tpemapar mipaneraM. IlipaiieraM — HOOTPONHHUN JIIKAPCHKHI
3aci0, € nmoxigHuM ["AMK, Hanexuth 10 Kiacy pareraMiB. BUKOpUCTOBY€EThCS IS
MOKpaIlleHHs: OOMIHHMX TiporieciB y kopi I'M. B pesymerari aii mpemnapary
HiABUIIYEThCS KOHUEHTpalis AT® y TKaHMHAX MO3KY, MOCHIIOETbCA O10CHHTE3
pUOOHYKIIETHOBOT KHCIOTH Ta (ocdommiaiB, CTUMYIIOIOTHCS —TTKOJITHYHI
nporuecu. [lipanieTam MO3UTHBHO BIUIMBAa€E Ha OOMIHHI MPOIECH 1 KPOBOOOIT MO3KY,
BIH CTUMYJIOE OKHCHO-BIIHOBHI TIPOLIECH, TMOCWJIIOE YTHII3AIIO TJIFOKO3H,
MOKpAIllye€ pPErioHapHUM KPOBOTIK B IIIEMI30BAaHMX JUISTHKaX MO3Ky [46].
[lpemapatr 30UTbllye  EHEPTeTUYHUM  MOTEHINAJl  OpraHi3My 3a paxyHOK
npuckopeHHst o6miny AT®, mnigBUIIeHHS aKTUBHOCTI aJeHUIATHMKIA3d Ta

iHrioyBanus Hykieotuadocdarasu. IlokpaiieHHS €HEpreTHYHUX NPOLECIB i


http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%86%D0%B5%D1%82%D0%B0%D0%BC%D1%8B
http://ru.wikipedia.org/wiki/%D0%90%D0%A2%D0%A4
http://ru.wikipedia.org/wiki/%D0%A0%D0%B8%D0%B1%D0%BE%D0%BD%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%81%D1%84%D0%BE%D0%BB%D0%B8%D0%BF%D0%B8%D0%B4%D1%8B
http://ru.wikipedia.org/wiki/%D0%90%D0%A2%D0%A4
http://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B5%D0%BD%D0%B8%D0%BB%D0%B0%D1%82%D1%86%D0%B8%D0%BA%D0%BB%D0%B0%D0%B7%D0%B0
http://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D0%B3%D0%B8%D0%B1%D0%B8%D1%82%D0%BE%D1%80
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BIUTUBOM TIiparieTaMmy MPU3BOJAUTH A0 TMIABUINCHHS CTIMKOCTI TKAaHWMH MO3KY IIiJI
yac rirnokcii [47].

OTxe, CXWIBHICTh JIO CYJOMHOi aKTUBHOCTI BHACIIJOK TIMOKCii €
pe3ynbpraToM aucOamaHcy MiX TaJbMyBaHHSIM Ta 30y/KeHHsM, a ockiutbku ["AMK-
epriyHa cucrema 3aiimae Oym3bko 50% HEHpOHIB MO3KYy, 3MIHM caM€ B JaHId
CHUCTEMI BIJIIrpaloTh BaroMy poJjib y MpOIieci enuienToreHe3y. ToMy BaXKJIMBUM €
BUBYEHHS ocoOmuBocted (yHkiionyBanHa ["AMK-epriunoi cucremu, 30Kkpema
po6otn  T'AMK-tpancnopTepiB  sIK  KIIOYOBUX  PETYISITOPIB  TOHIYHOTO

rajJbMyBaHHS, 32 YMOB IaTOJIOT1i, BUKJIMKAHOI MEPUHATAIBHOIO TIMOKCIETO.

1.2. BIOXIMIYHI MEXAHI3MUW BUHUKHEHHS
ENUIENITUYHOI XBOPOBH

Eminencis — XpoHiIUYHE 3axBOPIOBaHHS ToJoBHOTO Mo3ky (I'M), 1o
XapaKTepU3yeThCS TMEPIOJAMYHMMH HamaJamu, sKi BHHUKAIOTh Yy pe3yJbTari
HAJAMIPHOI HEWPOHAIBHOT aKTUBHOCTI Ta CYMPOBOKYETHCS PI3HUMHU KIIHIYHUMU
nposiBamu [48].

B ocHoBl emijencii JeXWUTh NiABUIIEHA HEWpPOHAIbHA AaKTUBHICTH 3
BUCOKOBOJIFTHUMHU TINIEPCUHXPOHHUMHU PO3psAaMU  (ENUICITUYHUA OCEPEHOK).
Haifuacrinie enuientuyHi Hamagu 3yCTPIYalOThCS y AUTAYoMYy Biul. Hamamgm y
JITEH XapaKTePHU3YIOThCA HE TUIBKM BHCOKOIO YAaCTOTOIO, aj€ 1 OUTBIITUM CTyIEHEM
nposipy [49]. Came B mepioj, KOJU W€ IHTEHCUBHUIA PO3BUTOK MO3KY, Haraau
MOKYTh TIPU3BECTH 10 BTOPHUHHUX 3MiH MCUXIKA nutuHH [50].

[IpyurHU PO3BUTKY €MUIENTHYHOT akKTUBHOCTI B I'M HenmocTaTHbo 3’siCOBaHi,
aye mependavyaroTh, 0 BOHHM TOB’sI3aHI 3 OyJIOBOIO MEMOpaHH KIITHH MO3KY, a
TaKOXX XIMIYHUMH OCOOJMBOCTAMH IuX KimiThH. CKIagHy ramy NOpUYUH
EMUICNITUYHUX HaMaJiB HEMOXHA 3BECTH JI0 SIKOTO-HEOYb OJTHOTO (pakTopa.

Bigomo, 110 TOBTOpIOBaHI E€MNUICNTUYHI HamaJu CYHPOBOIKYIOTHCS

CTIMKMMH TIOPYIIEHHSIMU OOMIHY PEYOBHH Y TOJIOBHOMY MO3KYy Ta 3HAa4HUMU
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JTUCTEeMIYHUMH TopymeHHsIMH [51]. JlokanpbHa TKaHMHHA TIMOKCIA i 9ac CyJI0M
OPU3BOAMTH A0 HAJIMIIKOBOTO BUKUIY IIIyTaMary, 3alyCKy psiAy HEHpOXIMIYHHMX
peaxiiiii, TMOCWJIEHHIO  EKCAUTOTOKCMYHHUX  e(eKTiB, mepe30y[KEeHHIO 1
NOIIKO/KEHHIO ~ TJyTaMaTHUX PEHEeNTOpiB, CTUMYJSIIl BUIBHOPAIUKAIBHOTO
OKHMCHEHHSI 3 HAKOTIMYEHHSIM TPOAYKTIB MEPEKUCHOTO OKUCIHEHHS JMiAiB [52].

YTBOpeHHSI aKTUBHUX (OPM KHUCHIO CTUMYIIOE€ CHUHTE3 MPOTHU3AMATIBHUX
IIUTOKIHIB, IO 3aJy4alOThCS y KackKaJ arnoNTHYHUX MPOLECIB MiJ Yac emierncii.
EninenTiyHa akTUBHICTh CYMPOBOJUKYETHCS PI3KUM IJIBUILEHHSIM BMICTY BUIBHHX
KUPHUX KHUCJIOT Y KOpPI MO3KY, a TaKOXK 3MIHOIO BMICTy neskux (ochomimimiB [53].

BcranoBneHo, 1o Tmpu  eMUICNCIT  MOPYIIYIOTHCS MPOLECH  CHUHTE3Y
HellpoMeniatopiB. BusiBieHO mopyiieHHST OOMIHY €JIEKTPOJITIB 1 PO3MOJALUT 10HIB
Ha OloJoriyHUX MeMmOpaHaX, 30UIbIICHHS KUIbKOCTI TMO3aKIITHHHOTO Kaliio 1
BHYTPIIIHBOKJIITUHHOTO  Kauibllito. [locuiaeHe BUBUIBHEHHS JIAKTaTy Mix 4ac
TIMOKCIi PU3BOIUTH 10 METa0OIIYHOTO JIaKTaTaluao3y [52].

BrnachHe, CXWIBHICTh [0 CYJAOMHOI AaKTHBHOCTI BHACHIOK TIMOKCI €
pe3ynbTaToM aucOasaHcy MK TajJbMyBaHHSIM Ta 30yIKeHHsM, a ockuibku ['AMK-
epriyHa cucrtema 3aiimae 6iu3bko 50% HEMpOHIB MO3KY, TO 3MIHM came B JaHii
CUCTEMI BIJITpalOTh BaroMy poJjib y mpoiieci enuientorenesy. | came Tpancnoprepu

['AMK € KITIOYOBUMHU PETYISATOPAMHU TOHIYHOTO TaJIbMyBaHHS.

1.2.1. llpuuunu eninencii

Han npuumbamu emijienicii y pi3HI 9acu 3aMUCIIIOBIMCh 0araTto BEIMKHX
monei: «[IpuunHoto 1i€l XBOPOOH, AK 1 IHIIMX BEJIUKUX XBOPOO, € MO30K», —
HarosiomryBaB ['immokpar; «HaBpsn 4ym icHye Take ypakeHHS TOJOBHOTO MO3KY,
AK€ HEe MOTJIO O 3a BIJOMHMX YMOB BUKJIMKATH €MuIeNcio», — MipkyBaB [l. Koibe.

HesanexHo Bi eTHIYHMX 1 reorpadiuHUX O3HAK EMUISTICIS 3YCTPIY4aeThes y
1-2 % moneit. OnHak cyqoMHI cTaHu OyBaroTh Habarato yacrimie. [Ipubmmsuo 5 %

JTFOACH MalTh y CBOEMY JKHUTTI XO04 OJWH emnuientudHuii Hamaa. Ll cranu
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HACTAIOTh BHACHIAOK [ii ()aKTOpiB, IIO iX MPOBOKYIOTh: HAMPHUKIAA, 32 BUCOKOI
TEeMIIepaTypH; MiJl Yac JOBrOro XpOHIYHOIO aJKOTOJI3My — CYJAOMHI a0CTHHEHTHI
Hamaau; abo 3a YMOB XpOHIYHOT HapKOMaHii — CyIOMH, BHKJIMKaHi aedinuTom
HApKOTHUKIB. 3BiJIcK BUCHOBOK, 10 20 % BCIX JOJeH, SKi B CBOEMY JKHUTTI MaJd
xo4da O OJIMH CYJJOMHHI Hamaj, 3aXBOPIlOTh Ha emiyernciio [54].

[Mpubmusno y 75 % mropelt 3 enuIencielo Hamaau 3'IBWIMCH i Yac MepIIuX
20 pOKIB XKUTTS, Cepell SKUX: MPOTATOM MEpPUIMX JBOX POKIB XUTTI — 17 %,
JTOMIKIIbHUN BiK — 13 %, panHiil mkimeHMA BiK — 34 %, migitkoBuil Bik — 13 %,
nicast 20 pokiB xxuTTs — 16 %, cepenniii 1 crapmuii Bik — 2-5 % [55].

Kriniuaa xapTuHa emniiencii y aiTedl Mae aesiki xapakTepHi oco6muBocTi. J{o
HUX HaJeKHUTh MNoJiMOp(i3M 1 BikOoBa TpaHc(opmarllisi HamajiB, BUCOKAa MUTOMA
Bara, yacrota abopTuBHHX (OPM, HASIBHICTH CHHAPOMIB, 110 HE 3YCTPIHYarOThCS Y
JOPOCINX, HEPIIKO PO3BUBAIOTHCS MICIASHANAAOBI CHUMITOMHU OCEPEIKOBOTO
ypaxkeHHs: MO3Ky [54, 56, 57].

VY nitelt pi3HI CyAOMHI CTaHU 3yCTpidaroThesl y 5-10 pasiB yacTiiie, HIXK y
JOPOCIUX, 110, BOYEBUb, MOB'I3aHO 3 O0COOIMBOCTSIMH OynoBu 1 ¢pyHKuid ['M, 3
HANpPYKEHICTIO 1 HEJOCKOHANICTIO peryismi wmeTtabomni3My, JaOUTBHICTIO Ta
TEHJICHIIIEI0 O Ippamiamii 30y KEHHS, 3 IMMABUIICHOIO TPOHUKHICTIO CYAUH,
riApopUIBLHICTIO MO3KY Ta iH. [56].

VY nmoxomxkeHH1 emuIerncii OCHOBHY pPOJib BIAITParOTh B3aEMOJIiS CHaJAKOBOT
CXWIBHOCTI 1 ypaxeHHs M. ¥V OuibmocTi opM enuiencii BUAUISETHCS MOJITeHHA
cnaakoBicTh. Jlo QaxTopiB, MO TaKOX CHOPUYUHSAIOTH JIaHE 3aXBOPIOBAHHS,
HaJIe)KaTh OpraHiyHi HepeOpaibHl ASPEKTH NepUHATATIFHOTO YM HAaOyTOro (Micis
HelpoiHdekIiii abo YepernHo-M03K0BOi TpaBMH) Xapakrepy [54].

3a DOCHUTH CHWJIBHHMX BIUIMBIB €IUJIECNTHYHA aKTUBHICTh, SIK OJMH 13 CIOCOOIB
peakiii kimituH I'M, Moxe 3’aButuca y Oyab-sakoi moauau. OnHak, y "3mopoBux”
JrOACH NIl 1HOTO HEOOXITHWM Iy)Ke CUJIBHMI BIUIMB — HANPUKIIAJ, aJKOTOJbHA
aOCTHHEHIIIST YM TsHKKa YEPEemHO-MO3KOBa TpaBMa. Y MaJICHBKHX JITEH 3aTHICTh

kimitud ['M pearyBatu HaaMipHUM 30y/KEHHSIM Ha MOAPA3HIOIYHUHA (PakTop OUIBII
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BUpaXEHa, HDK Yy JOpOCIHX, TOMY 3a BHCOKOI TEMIIEpaTypu y HHUX MOXKe
PO3BHUHYTHUChH €MUICITUYHUNA Hamana. brmuspko y 1-2 % mrogeld akTHBHICTH KIIITHH
I'M HacTUIbKM BeJIMKa, IO CMUICITHYHI HalaJ¥ BHHHMKAIOTh CIIOHTaHHO, Oe3
HasiBHUX MpUYUH [56].

[larorenes emisencii Bkiovyae psijg MexaHizmiB. Lle mepemayciM ¢GoKaIbHICTS,
AKa XapakTepHa HE TUIBKKA I TapliajgbHOI emulerncii, ajge 1 Mg TMEepBUHHO
reHepaiizoBaHux HamafiB. Haifuacrime reHepasizoBaHi HamaJd BHHUKAIOTH TPHU
BOTHUIIEBUX YPaKEHHSAX Meai00a3abHOI  CKpOHEBOI Ta OpOITOGPOHTAIBHOT
Jokamizamii. Y Mipy mporpecyBaHHS XBOPOOU (OPMYEThCS €MiIENTHYHA CUCTEMA 1
MPOIIEC MOIIUPIOETHCS HA BECh MO30K [S57].

bioxiMiuHi MeXaHI3MH  emuIerncii MoB'A3aHl 3  PO3JagoM  HOHHHX,
MeIIaTOpHUX Ta eHepreTuyHux rmporeciB [58]. Tak, HOHHI 3CyBH BeayTh 0
MiIBUIICHHST MeMOpaHHOT MPOHMKHOCTI Ta TIOCWICHHS B PE3yJbTaTli IOTO
nenoJiipusailii HEHMpOHiB, iX HaA30yMKYBaHOCTI. 3HIDKEHHS 3araciB TIIOKO3U 1
HAKOMUYEHHSI MOJIOYHOi KUCJIOTHU y TKaHWHI TOJIOBHOTO MO3KY MiJl Yac Hamaay €
NPUYUHOIO AIUAOTUYHUX 3CYBIB, SKI MOCHIIOIOTH TIMOKCIIO Ta 3HMKYIOTh PIBEHb
docdarnux crnonyk. [lepen HamagoM 4acTo BUSIBISIETbCA METAOONIYHHMMA ajKaio3.
MaroTh 3HaUYE€HHS TaKOX IMYHOJOTIUHI pPeakilii 3 yTBOPEHHSM IIiJl 4ac MOBTOPHHUX
HamajiB aHTUMO3KOBHUX aHTUTUI, IUPKYJIATOPHI pO3Jagud Ta 1HII (aKTOpH, M0
MOIITUPIOIOTh 30HY ypakeHHs. Crnenu@idyHuX MaToJIOroaHaTOMIYHUX 3MIH i 4Yac
emnuiencii He BUSBISAIOTh. Pa3oM 3 TUM €NUICNITUYHUNA TMPOILEC MOXKE BUKIMKATH
TSOKKI  AUCTPO(IUHI 3MIHM 1 3MEHIICHHS KUIBKOCTI TaHIIIO3HMX  KJITHH,
nporpecyrounii o3 [59].

Posnanu IIHC, 30kpema i1 emijerncisi, croctepiralorbcsi 1 3a nedinuty
Tiaminy [60]. Ix TpamumiiiHo moB’A3yroTh 3i 3MeHmIEeHHAM cuHTe3y AT® uyepes
HegocTaTHIO (yHKIIO TiamiHaudocdar-3anexxHux (HEepMeHTIB, 10 OepyTh y4acTb
y gaerpagaiii rmoko3u. OJHaK psAa JaHUX CBIIYUTH TPO Te, IO TOpsA 13
kopepmeHTHOO  PyHKIiIErO  AUGOChHOPUIBOBAHOTO  TOXIAHOTO  TiaMiHy —

tiaminaudocdary, TiamiH peryioe NpOBEIEHHS CUTHAJTYy y HEpPBOBIM TKaHMHI, a
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rioro tpudochopunroBane noxigHe Ta TiaMiH-AT® € CUTHaTLHUMHU MOJIEKYJIaMH,
[0 PETYJIOITh CHEPreTUYHUN MeTaldoJi3M 1 JKUTTE3NATHICTh KIITHH. Xod4a
MEXaHI3MH IIi€i PeryasTOpHOi [ii TiaMiHy Ta TMOXiAHUX HE pO3MHU(pPOBaHi, y
CHMHANITOCOMAax IIOKa3aHI KOOPJAMHOBaHI 3MIHM CHHTE3y aleTHIXOJIHY Ta
aKTMBHOCTI MIPYBATIETIAPOTEHA3U IMiJl JI€EI0 TiaMiIHy Ta MHOTO KaTaJiTUYHO He
AKTUBHHUX aHAJIOTIB. 3a UMMM JaHMMHM MOJKHA TMepeAdauyuTH, IO CHUTHAJIbHA
¢yHKLIE TiaMiHy 1 TOXIAHMX BKJIIOYA€ KOOPAWMHOBAHY PETYJSIII0  IUMH
cnoigykamu Tiaminaudocdar-3ane:xkHux (GepMEeHTATUBHUX aKTUBHOCTEW y CHHAIICI.
Jleriaporenasu mipyBaTy Ta 2-OKCOTJIyTapary, 3 OJIHIEI CTOPOHH, ACTPanyroTh 2-
okcokuciotu, npoaykyrouun HAJIH, TakuM 4YMHOM BHU3HA4YalOTh €HEPreTH3allilo
MITOXOHJpid Ta cuHTe3 AT®. 3 iHIIOI CTOPOHHU, BOHU 3aWMAIOTh KIIOUOBE
MOJIOKEHHS Yy CHHTe31 HeillpomeniatopiB. Tak, mipyBaTAeriiporeHasa IocTayae
anetnn-KoA g cuHTE3y alETWIXOdiHy, a 2-OKCOINIyTapaT/AeriporeHasa
KOHTPOJIIOE  Jerpajaiito  0e3nmocepeHbOro  MONepeHuKa  HelpomesaiaTopa
riyTaMary. AKTHUBHICT 000X JEriAporeHa3 3HW)KEHa 3a TiaMiHOBOTO Jediuurty Ta
HEHUPOJEreHEPATUBHUX 3aXBOPIOBAHb [S53].

TakuM YMHOM, TPUYMHU PO3BUTKY EMUICNTUYHOI akTuBHOCTI B I'M, Ha
JKajb, TTOKH 110 HEJAOCTaTHBO 3’SICOBaHI, ajie MepeadadaroTh, MO BOHM MOB’s3aHl 3
OyOBOI0O MeMOpaHU KJIITHH MO3KY, a TaKOX XIMIYHUMH OCOOJIMBOCTSIMHM ITHX
kmTHH. CKIaJHy Tamy NPUYUH ENUIENITUYHUX HAamaJiB BaXXKKO 3BECTH 10 SIKOTO-
HeOyap onaHoro ¢akropa. Ilpubmuzno y 70% BumaakiB NpUYMHA HaIajiB
3QJIMIIIAETHCA  HEBIIOMOIO, HE 3BaKaloUW Ha CHEIlali30BaHEe HEBPOJIOTIYHE
0o0CTeXeHHsI, OCKUIbKM BIJICYyTHI HasBHI YW TmepenOadyBaHi O3HAKH OCHOBHOTO
3aXBOPIOBaHHS MO3KY [55]. 3amexHO Bif TOTO, Y SIKOMY Billi 3’SBHJINCH HamaJu,
BapTO TependadyBaTH Ti UM 1HII MPUIUHH. SIKIIO BOHU 3’ aBWIMCH 10 20 POKIB, TO
MPUYUHOIO CKOPIII 32 BCE MOKE€ OYTH MOIIKOJKEHHS MO3KY I Yac BariTHOCTI 1
MOJIOTIB, HDK, HAMpUKIAl, MyXJIUHAa MO3Ky. SIKmio emiiericis Hactanma micis 25
pPOKIB, TO HaWyacTillle NPUYUHOI0, SK MpaBwio, OyBaroTh myxiamHu [M, a y

NOXWINX JIFOAEH — MOpYIIEHHS KpOoBOOOIry MO3Ky (1HCYynbTH). BcranoBieHo, 110
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NPUYMHOIO BOTHMILEBUX HamajiB Habarato yactinie OyBae MEPBUHHE MOPYIICHHS
dbyHK1ii ogHIET a00 AeKIIBbKOX AUITHOK I'M, HixX reHepamizoBanux [59]. OnHak, 3a
OyIb-sIKMX  HamajaiB  HEOOXiTHO TPOBOJAUTH  peTelibHE OOCTEeXEHHA Ta

BCTAHOBJIIOBATH IIPHUYNHY, IO 1X BUKJIMKAE.

1.2.2. Memaboniuni nopyuients npu nepuHamailbHux yCKiaOHEeHHX

[lepuHaTanbHl yCKIQIHEHHS € OCHOBHOKO TMPUYUHOIO CyloM Yy nited [61].
TpaBmu sIK TIOJIOTOBI, TaK 1 MEPEANOJIOTOBI, BUKIMKAIOTh TIMOKCII0 MO3KY (KUCHEBE
roJlogyBaHHA MO3Ky) [62]. CnopaBpi, OUIBIIICTE BPOJIKEHHUX MOPYIIEHH POOOTH
MO3KYy IOB’si3aHa 3 HOro0 KHUCHEBUM TOJIOAYBaHHAM. Jlesiki €KCIEepTH BBaXKAIOTh,
10 20% BUITaJIKIB eMuIeTCli MiAnagaTh i If0 Kateropito [57].

Kucenp ns Oynb-sKoi KITHHH, OCOOJIMBO JJii HEHpOHA, € TOJOBHUM
€HEProaKklenTOPOM Y IUXaTbHOMY MITOXOHJIPIATBHOMY JAHIIOTY. 3B'A3yHOYHUCH 3
aTOMOM 3ari3a LATOXPOMOKCHUAA3H, MOJIEKYJIA KHCHIO HiAArae
YOTUPHOXEIEKTPOHHOMY BIJIHOBJICHHIO 1 TIEPETBOPIOETHCSI HAa BOAY. AJie B yMOBax
MOPYIICHHS ~ €HEPrOyTBOPIOIOYMX  MPOIECIB  AUCOANTaHC  €HEPTreTUYHOTO
MeTaboJ1i3My MOKE HETaTMBHO BiJ0OPA3UTUCHh HA KIIITHHI 1 HABITh MPU3BECTH N0 ii
3aruOeni. [0JOBHOIO MPUYMHOK HETaTUBHUX HACHIAKIB 1HUX TMOPYIIEHb €
YTBOPEHHS IIpM HETMOBHOMY BIJHOBJIEHHI KHCHIO BHCOKOPEAKIIIMHUX, a TOMY
TOKCUYHHMX, BUIBHHX paJvKadiB ab0 X TMPOAYKTIB, SKi iX TE€HEPYIOTbh, IO
oO0ymoBtoe  QopMyBaHHS  T'ATOI  CTaali  «IIIEMIYHOTO  KacKagy», sKa
XapaKTepU3Yy€eThCS MIBHUIICHUM cuHTe30M NO, TeHepali€ro akTUBHUX (Gopm
KUCHIO, aKTUBAII€I0 BUIbHOPAAMKAIBHUX IMPOIIECIB 3 PO3BUTKOM OKCHIATHBHOTO
cTpecy. B pesynbrari 11p0ro0 BimOyBaeThcsi pyWHYBaHHS MeMOpaH, MOPYIIYETHCS
MIPOHUKHICTh, BUBUILHSAETHCS HAJJIMIIKOBA €HEPris, 1110, B CBOIO 4UEpry, Bele 0
pyiiHyBaHHsl KiIiTUHU [62].

Bigomo, 110 TOBTOpIOBaHI E€MNUICNTUYHI HAaMaau CYMPOBOJKYIOTHCS

CTIMKMMH TOPYIIEHHSIMU OOMIHY PEYOBHH Y TOJOBHOMY MO3KYy Ta 3HAYHUMH
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TUCTEeMIYHUMH TopymeHHsIMH [59]. JlokanpHa TKaHMHHA TIMOKCIS TiA 4ac CyJIOM
OPU3BOJIUTH A0 HAJJIMIIKOBOTO BUKHUAY TIyTamarTy, 3allycKy psiAy HEUpOXIMIYHHMX
peaxiiiii, TMOCWJIEHHIO  EKCAUTOTOKCHMYHMX  e(eKTiB,  mepe30yHKeHHI0 1
NOIIKO/KEHHIO TJIyTaMaTHUX peuentopiB. Tak, miJg yac BUBYEHHS IMOKA3HUKIB
OKCH/IAaHTHO-aHTUOKCHJIAHTHOI CHCTEMH y CHpPOBATIi KpOBI Yy XBOpHX 3
eNUICITUYHUMHU TOHIKO-KJIOHIYHUMHU CyJOMaMH, BHUSBWIM CTUMYJISIIIO BUIBHO-
pPaIuKaTbHOTO OKHUCHEHHS 3 HAKOMUYEHHSIM MPOAYKTIB MEPEKUCHOTO OKUCITHEHHS
mmaie  [58]. VYTBopeHHS aKTHBHHUX (OPM  KHCHIO CTUMYJIOE  CHUHTE3
NPOTU3ANAIBHUX LHUTOKIHIB, IO 3a]Ty4alOThCs Y KacKaJ armoNTHYHUX MPOIECIB Mif
qac emnuiencii.

B TOil ke uyac MOWIKOJKEHHS MeMOpaHW HEMpoHa UM MOPYUICHHS HOTO
MeTaboJ1i3My MPHU3BOASATH A0 3MIHM MOTO YYTJAMBOCTI 1 MiJBUINEHHIO HEHUPOHHOT
30ynmuBocti. [omsipHicTh MeMOpaHM HEWpOHIB MIATPUMYETbCA 3a PaxyHOK
JISTBHOCTI  MOHHOT MOMMHM, sIKa TOTpedye aJeKBATHOTO E€HEPTreTHUYHOIO
3a0e3MeueHHs, y 3’BsA3KY 3 MM TeHJICHLIS A0 JenoJisipu3aiii MeMOpaH HEHpOHIB, y
TOMY  4YHUCIl  TapOKCU3MaJbHMHA  JENOJIIpU3AlllMfHUNA  3CyB  MEMOpaHHOTO
NOTEHIllaly, MOX€ TOCHIIOBATUCA TMiJ Yac po3jaay MeTa0oduyHOi TreHepailii
eneprii. ILlel mporec mMEBHOW MIpOK TOB’S3aHUM 3 BUHUKHEHHSIM Ta
MIPOTPECYBAHHIM nu30anaHcy MIXK 00MEKEHUMU MOJKJIUBOCTSIMU

KPOBOTIOCTAa4YaHHS 1 MABUILIEHOI €HEPTETUYHOI0 MOTPeOOoro mig uac cyaom [57].

1.2.3. Bioximiuni acnekmu 2iNOKCUYHO20 YPAINCEHHS 20I08HO20 MO3KY

[lepmra xBamidikarlisi TIMOKCHYHUX CTaHiB Oyna omyOisikoBaHa V.Barcroft B
1925 p. 3rigHo 3 mier0 KIacU(IKaIi€0 BUAUBIIA TIMOKCIIO TIMOKCUYHOTO,
AQHEMIYHOTO Ta IUPKYJISITOPHOTO MOXOJKEHHA. B HACTyIMHI poku 1151 Kiacudikarlis
Oyna juiie HE3HauYHO JOTOBHEHAa 1 yTouHeHa. B ocHOBY cydacHOi kBamidikarrii
TMOKCIi MOKIaJeHO NPUYMHHM 1 MeXaHi3MU i pOo3BUTKY. PO3pi3HAIOTH HACTYMHI il

BUJM: TIMOKCUYHY, AUXAIbHY, TEMIUHY, HUPKYISITOPHY, TKAaHUHHY, 3MilIany [63].
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[mokcuuHa  (€K30reHHa)  TIMOKCisl  pO3BUBAETbCA  NPU  3HUKEHHI
NapIiaJbHOTO THUCKY KHCHIO Y TOBITPl, SIKE BJIMXA€ThCS, 1 BUHHUKAE TOJOBHHUM
YHHOM TIPH MiAHOMi Ha BHCOTY, A€ arMocdepa po3pifkeHa. [ MO’kKHaA BiATBOPHTH
B CKCIEpHMEHTAaX IUIIXOM BUKAadyBaHHS TIOBITpsSA 3 Oapokamepw, abo
BUKOPUCTAHHS TUXAJIbHUX CyMilleH, 301 THEHUX Ha KUCEHb [64].

B peakiii opradisMmy Ha TINOKCII0 BUAUILIIOTH JIBI CTaili — KOMIICHCAI 1
JeKOMIIeH allli. Y crajiii KoMIIeHCcalll 3aBAsKi KOMIIEHCATOPHO-TIPUCTOCYBATBHUM
peakiisiM TATPUMYETHCS HOPMaJbHE TIOCTauyaHHA TKaHWH KucHeMm. [lpwu
BUCH@KEHHI TMPHUCTOCYBAILHUX MEXaHI3MIB PO3BHBAETHCS CTaflsl JEKOMIICHCAII]I.
KommieHcaTopHO-NPUCTOCYBaANIbHI PEAKIll BKIIOYAIOTHCS HUIIXOM PEIEKTOPHOTO
NOCWIEHHS JIUXaHHS, KPOBOOOIY, a TaKOX MUIIXOM IOCWICHHS TPaHCHIOPTY
KHCHIO 13MiH TKAHUHHOTO O0OMIiHY [65].

TkaHUHHUMU KOMIIGHCATOPHUMHM MEXaHI3MaMU €: TIOCWIEHHS 3JaTHOCTI
TKAaHUHHUX (EPMEHTIB YTWII3YBaTU KUCEHb 3 KpOBI, MIATPUMYBATH JOCHUTH
BUCOKHUI pIBEHb OKHUCHUX MPOLECIB 1 3M1MCHIOBAaTH HOpMalibHUM cuHTe3 AT
BCyImepey TINoKcii; OUTbI e(eKTUBHE BUKOPUCTAHHS €HEPTii OKUCHHUX IMPOIECIB 3a
PaxyHOK TIOCHJICHHSI CIPSI)KEHOCTI TMPOLECIB OKHUCHEHHS 1 (PochOopUItOBaHHS;
MOCHJICHHSI TPOIIECIB O€3KMCHEBOTO 3BUIBHEHHS €HEPrii 3a JOMOMOIOIO TIKOJIZY
[66]. SIKm0 KOMIIEHCATOPHO-NPUCTOCYBAJIbHI MEXaHI3MH HE TMEPEKPHUBAIOTH
TIMOKCIi, PO3BHUBAETHCS KHCHEBA HEAOCTATHICTh. HecTaua KHCHIO TIPU3BOIUTH 0
€HepreTUYHOr0 TOJIOAYBAHHSA TKAaHWH, L0 JIGKUTh B OCHOBI BCIX MOPYILEHb MPHU
TIMOKCii.

[lepmyiM BaXJIMBUM MEXaHI3MOM 3aITyCKy IMIEMIYHOTO KAacKaay SBISETHCS
3HWKEHHS MO3KOBOTO KPOBOTOKY 3 PO3BUTKOM JAe(IIUTYy KHUCHIO 1, SIK HACII/IOK,
nedinuty eHeprii. B aepoOHMX ymoBax (3a JOCTaTHROTO PIiBHSA KHCHIO, IIIO
3a0€3Meuy€eThCcsl  aeKBAaTHUM  KPOBOMOCTAYaHHSAM)  MOPOAYKTH  TJIKOJI3Y,
OKHCHEHHS JKUPHUX KHUCJIOT Ta aMIHOKHCIOT OKHUCIIIOIOTBCS 3a y4acTi KHUCHIO Y
IUXAIbHOMY JIaHIIOTy MiToXoHpid y mukim Kpebca [46]. Came MiToxoHApii

BUKOHYIOTH DPOJIb OCHOBHOTO JDKepea EHEeprii, sfKa aKyMYJIIOE€TbCS Y BHIJISII
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TpancMeMOpaHHoro mnoteHuiany 1 AT®, npuyomMy OKHUCHEHHS OJHIET MOJIEKYNIH
rmoko3u jae 38 moinekyn AT®. Po6orta mukiny Kpebca B HOpMI JOTIOBHIOETHCS
UMM PSJIOM [IYHTIB, CTUMYJIIOIOUHMX OKHCHEHHS OKPEMHUX EHEeprocyOCTpariB.
Tak, cyknmuHaT aKTMBHO OKMCHIOETHhCA y 1UKIl PoOepTca, BHyTpimmHbOMeMOpaHHI
JMIAM  OKUCHIOIOTHCS 3 YTBOpeHHSAM (ochartuaunxominy B 1ukial  Keneni,
pECHUHTE3 TIIOKO3W 3 JIakTary iae B UKl Kopi, a OKHUCHEHHS XUPHUX KHCJIOT
BiZIOYBa€ThCs Y LIMKJII OeTa-oKUCHEHHs [47].

3a ymoB imemii, TOOTO B ymMoBax HecTaudi nepdysii i, K HACHIOK, KHCHIO,
10 HAJIXOIUTh y MO30K, OTPUMAaHHS €Heprii 31HCHIOEThCS NMIJSIXOM aHaepOOHOTO
[JIIKOJII3Y, peakKilli SIKOTO 3aKiHUYIOThCS YTBOPEHHSIM TUIbKH 2 MoJiekyn AT 1
HaKOMUYEeHHsIM JakTaTy [52]. Ha mouarkoBoMy ertami nepeOpanbHOi imemii Oyab-
SIKOT €T10JIOTIT y MITOXOHJPISX 3HIKYETHhCSI MIBHUJIKICTh aepOOHOT0 OoKucHeHHs. Lle
OPU3BOAUTL  JI0 3HIDKEHHST  KutbkocTi  AT® 1 3pactaHHi  BMICTY
anenosunaudocdary (AJD) 1 anenosuamonodocdary (AMD) i, sk HACTIAOK, A0
sHwkeHHs  KoedimieHTy ATO/AJIO+AM®. 3a HU3BKOTO  CIIBBIIHOIICHHS
ATO/AIO+AMD aktuByeThest  pepmenT (dochodpykrokinaza (DDK), uro
JI03BOJISIE PI13KO 30UTBLINTH MPOMYCKHY 3JaTHICTh PEaKIliii aHaepOOHOTO TIIKOJI3Y.
KinitTiHa BHKOpPHCTOBYE TIIKOTEH, 3a0e3Meuyroun cede EHEprieo 3a paxyHoOK
Oe3KHMCHEBOTO po3Maay TMoKo3u. Ha oMy erami 1me Moxe BIIOyBaTHCS
ajanTaiis A0 TImokKcii 1 cralumzaiis eHeprooOminy. OpHak Taka cradimizaris
CYNPOBOJIKY€ETbCS BUCHAKEHHSM 3aIlaciB IIiKoreHy [67].

EnepretTnuHuii cTatyc KJIITHMHUA 32 YMOB TINOKCIT Ma€ BEJIMKE 3HAUCHHS JIJIst
HIATPUMAHHS KUTTEBO BAXKIMBUX (PYHKIIN, TAKUX SIK: €JIEKTPOTEHHA, CKOPOTJIMBA,
TEPMOPETYJIATOPHA, TPAHCIIOPTHA, OOMIHHA, a TaKOX IS MIATPUMKA OCMOTHYHOI
pIBHOBarv, CHHTETUYHHMX IpOIECiB Ta iH. PemenrtopHa ¢GyHKINS KIITHHA TaKOX €
EHepro3ajie)kHUM mporiecoM [68]. EHepro3zaiexxHuMu € CHHTE3 0Oaratobx
HellpoMeniaTopiB, KOHQpOpMAIHI 3MIHM MOJEKYJ PpEIeNnTopiB; 3B ’sS3yBaHHS
HelipoMemiaTopa 3 pelenTopoM; Iepeaada IMIyNbCy; MIATPUMAHHS aKTUBHOCTI

TpaHCIOPTHO-KaTiIOHHUX MeMOpanHux AT®a3; eranu QochopumoBanns, 110
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CTHMYJIIOIOTh WIBHAKICTH 0OMiHy Na' Ta Ca®" wepes miasmarmuHy MemOpamy;
BHYTPIIITHROKJIITUHHA CEKBECTpAIlisl KaJbIllI0; aKTUBAIlS aJICHUIaTHOIT aKTUBHOCTI
Ta YTBOPCHHS LUKIIYHOTO ajJicHO3MHMOHO(pochaTy (HAM®D) [69]. 3a nanumu Gao,
2022, tAM® BkIIOYAEThCA SK MPOMDKHA JIaHKA y Tiepenadi iHdopwmarii depes
NEeNnTUIHI, TOpPMOHaJIBHI Ta omiatHi perentopu [70]. Bmacue AT® Gepe ydacTb y
TPHOX TMOCIIIOBHUX Mporiecax: 1) aenosisgpusaiiis MeMOpaH, 1Mo CYIPOBOIKYETHCS
inaktuBamiero Na K'-AT®a3u Ta JOKaJIbHUM 30UIBLICHHIM Bmicty AT®; 2)
CEeKpellisi MeAiaTopiB, 3a SKOi crocTepiraeTecs aktupaiis ATda3u Ta miIBUILECHE
Bukopuctanusi AT®; 3) Burpauanus AT®, 1m0 KOMMNEHCATOPHO BKIIOYAETHCS Y
CHUCTEMY HOTro pecuHTe3y, HeOOXiTHOTO JUIsl pernojisipu3alii MeMOpaH, BHIAJICHHS
Ca’" 3 TepMiHalIeil HefPOHIB, BiXHOBIIOBAIBHUX MPOIECiB y cuHamcax [71].

3umkenHs Bmicty AT® 3a yMOB TINOKCIi mepmr 3a Bce MOPYIIYE
eHepro3anexxHuid mporec (pocdopumoBanHs-aedhocHOpUITIOBaHHS MeMOpaHHUX
OUIKIB Ta JMmiaiB, SAKWAKA 3a0e3nedye CTPYKTYpHY ILUTicHICT MeMOpan. lle
MPU3BOAUTH 10 aKTHUBAIll eHaoreHHuX (Qocdominas 1 po3namy, a TaKoX 0 BTpaTH
MeMOpaHnHux (ocdomimiaiB, 30UTBIICHHIO TMHHOCTI MEMOpaH Ta iX MPOHUKHOCTI.
V pesymbTari BinOyBaeThca BuXin 3 kmiTmM K i geskux (pepMeHTiB, BXim y Hei
Ca®’, a Takox MmamiHHS MeMOPAaHHOrO MOTeHIiany. Bce me He MOXKe HE BILIMBATH
Ha CTPYKTYPHO-KOH(pOPMAIIIMHUI CTaH penenTopiB Ta iX ¢yHKIi0 [64].

llepeOpanbHa TIMOKCIA AyK€ PIAKO OyBae JOKAJILHUM IIPOIECOM, TaK SK
Jenpecist  peryiaTopHO-Tpo(diuHMX (QYHKII HEPBOBOI CHCTEMH 3a PpPaxyHOK
MICLEBOTO YW JHU(PY3HOTO HEUPOHAIBHOTO TMOIIKOKEHHS IIBUAKO Beae MO
CUCTEeMHHX po3JafiiB [52].

Ha cucreMHOMYy piBHI TilOKCiSi MPOBOKYE PO3BUTOK CTpECy, a TOPMOHH
CTpEeCy — KaTeXOJIaMiHM 1 TIIIOKOKOPTUKOIIM — MOCWIIOIOTH IUIIKOJII3, TIIKOTEHOJII3,
[JIFOKOHEOT€HE3 1 TPAHCIOPT €K30T€HHOI TJIIOKO3M JO0 HAWOUIBII >KUTTEBO
BOKJIMBUX OpraHiB 1 TKaHuHU [72-74]. LliHa naHoi ajgamnTallli € BHCOKOIO HE TUIBKH

BHACJIIZIOK MEHIIOI €HepreTUYHOi eeKTUBHOCTI aHAepOOHOTO HUIAXY MOPIBHSIHO 3
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aepoOHuM. KiHIIEBUM MPOAYKTOM TJIKOJI3Y € JAKTaT, 3pOCTaHHS SKOTO MPOBOKYE
BHYTPILIHBOKIITUHHUN anuao3 [75-78].

Ha pannix eramax imemii KJITHUHHUA amya03 MOKHA PO3MISIATH y SIKOCTI
3axWcHO1 peakuii, 00 3HWwkeHHs pH BusBIsAe crabimizyrouy MAil0 Ha KIITHHHI
MeMmOpanu. OfHaK MPOrpecyBaHHs alUI03y BUKJIHMKAE JICHATYpAIlIO JEeIKUX OUIKIB
1 popMyBaHHS y LUTOIIA3MI1 3€pEH, IO MPOABIAETHCA TOMYTHIHHAM IUTOIUIA3MHU
(«myTHe HaAOyxaHHs», «3epHHUCTa AUCTpodis») [79-82]. B mipy Horo HapocTaHHS
CHOBUIBHIOETHCS ~ IHTEHCHBHICTh 0OMiHY ¢ocdonporeiniB i ¢ocdomnimiais,
3HIDKYEThCS BMICT B CHPOBATIIl OCHOBHHX aMIHOKHCJIOT, 30UIBIIYETHCS BMICT B
TKaHWHAX aMiaKy BHHUKAa€ HeraTUBHUU aszotuctudl Oamanc[83]. Tlopymyerbcs
JMMIHAA OOMIH, HAKOMMYYEThCS HOTO NPOJYKTH — KETOHOBI Tia (QueToH,
alleTOOITOBA 1 TIAPOKCUMACIsIHA KHUCIOTH), PIBEHb SKUX B C€4l 1 KPOBI 3pOCTae
[84-86]. HarpomaikyioTbcsi MPOJYKTH TEPEKUCHOIO OKHUCHEHHS JIMiJIB, IO
NMPU3BOJIUTH J0 MOIIKOJKEHHS KIITUHHUX MEeMOpaH Ta ix opraHoinis [87].

[lopymyroTecss OOMIH €JEKTPOJITIB 1 MEpIl 3a BCE MPOIEC AKTUBHOTO
NEpEeMIIIeHHs] 1 PO3MOAULYy 10HIB Ha O10JOTIYHUX MeMOpaHaX. 3OUIbIIYETHCS
KUTBKICTh MO3aKJIITHHHOTO Kajiio 1 BHYTPIIIHbOKIITUHHOTO Kalbllito [88, 89].

[opymiyroTbesi MPOIECH CHHTE3Y MeaiaTopiB HepBoBoi cuctemu. [locunene
BUBUIBHCHHSI JIAKTaTy IMMiJl 4Yac TIMOKCIi Ja€e MeTa0OJIYHUM JaKTaTaluua03, SKAW
ookye aktuBHICTE ODK, mo mimitye agantamito [90]. Ha 1miit cramii rimokcii y
KITHHI (popmyeThest cripaBxkHid aepiuut AT®, ockiIbku a€poOHUN MEXaHI3M He
npaitoe yepe3 KUCHeBUil 1ediuuT, a aHaepoOHuil — depes anuuo3 [91-95].

Haii6inpimi mpo6sieMn BUHHMKAIOTh y TOJOBHHMX KINTHHHUX CIHOXKHBadiB
eHeprii — TPaJIEHTCTBOPIOIOYUX 1 CKOPOTIMBHX CHCTEM KIITHHU. HahOubim
eHeproeMHnM (epMeHToM y KiitmHax € Na', K'-AT®aza [96, 97]. Jedimmr
eHeprii He Jae UpoMYy (QEepMEHTY HOPMAaIbHO NPAIfOBATH, IO MPOSABISETHCS
BTPATOIO0 Kalil-HATPIEBOTO TpagieHTy. B pe3ynbrari KIITUHM BTpadyarOTh HOHU
Kalilo, a y MO3aKJIITHHHOMY CEpelOBHUIIl BUHMKAE HOro Hajummiok. Yactkosa

BTpaTa TOTEHIATy CIOKOK  POOWUTh  KIITHHA MEHII  30yIKyBaHUMHU.
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HaitBaxmBimyuM 3 TPSAMHUX HACTIJIKIB TOIIKO/KCHHS Kamii-HaTPIEBOI MOMIIUA €
NPOHUKHEHHSI Y KINTUHY HAJJIMIIKY HATPIIO, SKUH CTUMYJIOE TIEprigpaTaiiio Ta
niepedpanpamii HAOpsk [98, 99].

Ha npyriit cramii imemiunoro kackamy uepe3 10-30 xB 3 MOMEHTY #oro
BUHUKHEHHA BiOyBa€TbCcs BUKHJ TJIyTaMary 3 PO3BUTKOM  TJIyTamMaTHOi
«EKCAaUTOTOKCUYHOCTI». [ JlyTaMar € OCHOBHUM 30YIKYIOUUM HEUPOTPAHCMITEPOM
IMHC, Gepe ywacTb y 31MiIHCHEHHI KOTHITUBHUX (YHKIIN, MOPSAI 3 alETHIXOJIHOM
NOATPUMYE DPIBEHb HECHAHHS, ajie 32 BUCOKUX KOHIIEHTpAIi € HEUPOTOKCHHOM.
Bin peanizye cBoi edexTu depe3 Ipyny HOHOTPONMHUX MEMOpPaHHUX PELENTOPiB-
kaHanB: NMDA, AMPA, kainaraux peuenrtopis [100-103].

36ymkenns TyraMmatHnx NMDA-penenTtopis, mo perymooTth Bmict K,
Na’, Ca*, Cl' y nosa- Ta BHYTpIIIHBOKIITHHHOMY IPOCTOpi, akTiBye Ca-KaHaIH,
[0 NPU3BOAMTH A0 IOCHICHHS HAJXOUKEHHS Mo3aKimiTuHHOro Ca’  y KIiTHHY i
3BUIBHEHHIO  BHYTPIIIHBbOKIITUHHOTO Ca’* 3 gemo, 1o aKTUBI3y€ PIi3HI
dbepmenTaTuBHl cucremu. lle npu3BoguTH N0 mnopylieHHd (ochopumroBaHHs
OUIKIB, po3uleruieHHsT GocdomiaiB 1 BUBUIbHEHHS apaxiJOHOBOI KUCIOTH, BUXOAY
Ca’* 3 gemo, yYTBOPGHHS TOKCHYHHMX TPOLYKTiB, BIUIBHHX pAJHKaNiB, IO
BUSBJISIIOTh IIUTOTOKCUYHY, IMYHOT€HHY Ta MYTareHHy [il0, SIKa TMOIIKOXKYE
kmtuany JIHK 1 PHK [104-107].

Ilopsin 3 HAOyxXaHHSM MITOXOHAPiHA, OOYMOBJIECHHUM MPOHUKHEHHAM Y HHUX
Kaiito, Gocdaty 1 BoaH, MPOLEC NEPEHOCUTHCS Y LIUTOIUIA3MY KIIITUHU 1 BUXOJUTh
HA MDKKIITHHHHM pIBE€Hb, 1[0 POOUTH TIMOKCII0O TKaHWHHOIO. Il cramis
IIIEMIYHOTO KacKaay BXKe He Mo)ke OyTH TIOBEpHEHAa MIISIXOM BiJIHOBJICHHS
NPUTOKY KUCHIO abo penepdysiero, 3a paxyHOK TOTO, IO TIMOOKO MOIIKOJKEHI
MITOXOHJIpii TIEPECTalOTh OYTH aKIENTOPaMH KHCHIO 1 CyOCTpATiB; CIOJIy4arOunCh
y IMMUTOIUIa3M1 3 HATPiEM Ta KaJbllleM, BOHH (OPMYIOTh EHJIOTEHHI MU, SK1
PO3UMHAIOTH (3MUBaIOTH) JimigHI MemOpanu [108-111].

3a TINOKCil MPOSBISIOTHCS HOBI BJIACTHUBOCTI aJICHIHOBUX HYKJICOTHUIIB SIK

€HJIOTEHHUX BHYTPIIIHBOKIITUHHAX 1 MDKKIITUHHHX PEryJsITOpIB METadoJi3My,
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GyHKIIS SKUX COpsIMOBaHA HA 3axWCT KIITUH BiA Tinokcii. TakuMm dYuHOM,
aJICHIHOBl HYKJIEOTHIM B YyMOBax TINOKCIi HE TUIBKM BHCTYNAlOTh y POJI
perynsaTopiB perentopHoi (GyHKINI, ane 1 akTUBHO BIUIMBAIOTh HA METaOOJITHHIMA
CTaTyC KJIITHHH, TPOSBISIIOUM NMPU [IOMY AHTUTIMOKCUYHI BiIactuBocTi. [lopsn 3
TAM B OCTaHHI POKW 3’SBISIIOTBCA JaHl MpPO T, IO EHEPreTUYHUM OOMIH
3HaXOJUTHCA TiJ TOPMOHAIBHUM KOHTpoJieM [112-116].

EninenTuyHa akTUBHICTH CYMPOBOJKYETHCS PI3KUM IMIABUILIECHHSAM BMICTY
BUIBHUX JKMPHUX KHCJIOT Y KOpP1 MO3KY, a TakKO0X 3MIHOIO BMICTY JESKHX
docdommaiB. BHacmigok rigpoiizy MeMOpaHHHUX JIIMiIB Ta 3BUIBHEHHS BLIBHUX
KUPHUX KHUCIIOT 1 JAMAIWITIIIEPOTIiB, 3MIHIOIOTECS JI€SIKI BIACTMBOCTI HEMPOHHUX
MeMOpaH, HampHKIaJ, MIKpPOB’SI3KICTh, MPOBIIHICTh WOHHUX KaHaJiB, aKTUBHICTh
MeMOpaHo3B’sa3aux pepmentis [117-123].

[TapasienbHo 3 010XIMIYHMMHU BHHHUKAIOTh W 3HAYHI CTPYKTYpPHI HMOPYILIEHHS
KITUH. |HTEHCHBHICTH OOMIHY PEYOBMH, MOTYKHICTh TIIIKOMITUYHOI CHCTEMHU Ta
3amacu aJCHUIOBUX HYKJICOTHIIB Yy TKaHMHAX BHU3HAYAIOTh I1X HEOJHAKOBY
YYTIUBICTh 0 HECTaul KUCHIO. 3 OIJIIAY HA 1€, HAWYYyTJIMBIIIOK 1O TIMOKCIi €
HepBoBa cuctema. [lOKa3HMKOM KHCHEBOi HEIOCTaTHOCTI TOJIOBHOTO MO3KY B
MOYATKOBUX CTafisixX € eidopis, ska XapakTEepU3yeTbCcs EMOLIMHUM 1 PYXOBUM
30y/KEHHSAM 1 HEaJeKBAaTHICTIO TOBEIIHKM. B OCHOBI ii JEXHUTh MNOPYIIECHHS
MPOIIECIB BHYTPIIIHBOTO TalbMyBaHHsA. [Ipu HapocTaHHI TIMOKCIi PO3BUBAETHCS
TaJIbMYBaHHS, COHJIMBICTh, MOPYIIYETHCA pPeQICKTOpPHA ISIIBHICTh, PEryJsIis
JIMXaHHS 1 KpOBOOOIry, KOOpJMHALsl pyXiB. B KiHIll BUHMKae BTpaTa CBIIOMOCTI,

KOPYi, CMEPTh BiJI 3yMMHKU JUXAILHOTO HEHTpY [124-126].
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1.3. TPAHCIIOTEPU I'AMK: JIOKAJII3AIIIA, THUIIN,
BJIACTUBOCTI TA POJIb Y PO3BUTKY HEMPOIATOJIOI'TH

Cuctema Ttpancnopty ['AMK, mo 3a0esnedye peryisimito MO3aKIITHHHOI
koHieHrpamii ['AMK 1 HOBOro BHUKOPUCTAaHHS BHUBUILHEHOTO 3 HEPBOBHUX
TepMiHAJIEH MeJiaTopa, OXapaKTepu3OoBaHa SIK in Vivo, Tak 1 Ha 3pizaXx MO3KY,
KYJIETypax HEMPOHAIBHBIX KIITHH 1 CHHAIITOCOMAX.

Hotenep xioHoBaHo yotupu tunu nepeHocHUkiB [AMK: GATI1, GAT2,
GAT3, BGT1-betaine-GABA transporter] (y nomenknarypi ans mumeit: GATI,
GAT2, GAT3 Ta GAT4), sxi pi3HiAThCA Jokamizamieto, adinnictio 10 'AMK 1
YyTIOUBICTIO 10 1Hri6iTopie [7, 25, 127-135]. [doMiHyrOYUMH THUIIAMH, IO
eKCTIPECYIOThcsl B HeWpoHalmpHBIX KmiTuHaX, € GAT1 1 GAT3. Came mi
TPAHCIIOPTEPU PO3IIIAIAIOTH SIK OCHOBHI PETyJISTOPHU KOHIEHTpALli MO3aKIITHHHOT
I'AMK y tkanuni mo3ky. Ekcrpecis GAT2 nokasaHa, B OCHOBHOMY, y KJIITHHAX
MO3KOBUX 000J0HOK, a BGT1, kpiM HelpOHaNbHUX KJIITHH, 3HAWIEHUN Y KIIITHHAX
HUPOK Ta Teqinku [7, 25].

Tpancnoprepu GAT-1 1 -3 ekcnpecyrotbess y kopi I'M: mepuii — y
MeMOpaHax TepMiHaJed aKCOHIB Ta MeMOpaHaxX acTpOLMTIB, JPYyri — JHIIE B
actporutax [136]. JochipkeHHsT KIPKOBOTO PO3MOJUTY, KJIATHHHOI JIOKasi3allii,
ontoreHesy 1 B3aemoqii GATs 3 enementamu penisudry I'’AMK 13 3acTocyBaHHSIM
PI3HHX CBITJIOBUX Ta EJIEKTPOHHO-MIKPOCKOMIYHMX METOAIB Ta IMYHOLMTOXIMIi
nokazanmu, mo: 1) GATs crpareriuHo po3sTamioBadi, 100 O6e3nocepeHbOo
normuHatd ['TAMK mig 4ac mIBHIKOTO CHHANTUYHOTO TaJbMyBaHHS, TMPUIHHIIOYN
nito 'TAMK Ta ¢opmyroun raibMiBHI MOCTCHHAaNTH4YHI BiAMOBiAl; 2), YacTHHA
GATs MoxyTh OpaTu ydacTb y Takux (PyHKISX, sik peryimtoBanHs audysii [AMK
70 CyCiIHIX cHHAaICIB 1 perymoBanHs piBHSI ['TAMK B cnMHHOMO3KOBIM piauHi; 3)
GATs MOXyTh BIJIrpaBaTH Ba)JIMBY pOJIb y CKJIAJHUX HpoLEcax pPeryJIOBaHHS
no3piBanHs koptekcy; 4), GATs crnpusitore peryssiiii 30y IMBOCTI HEHPOHIB, sKa

CYNPOBOJI)KYE MIHIMYM JIBa OCHOBHMX 3aXBOPIOBAHHS JIFOJAMHU: CMUIENCII0 Ta
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imemiro [25]. GATs rinokammy Takox mpenctaBieHi GATI, mo ekcrnpecyroTbes
Ha MpecuHanTUYHUX MeMmOpanax, Ta GAT3, mo mnpeacraBieHuid Ha MeMOpaHax
acTporurtiB [126].

Tpancroprepu timyramary i TAMK BimirpatoTe BaXJIHMBY pPOJIb y SIKOCTI
perynasiTopa TMO3akJITUHHOT KOHIIGHTpalli [HUX aMIiHOKUCIOT. llpu 1npomy B
3aJICKHOCTI BIiJ] CTaHy HEPBOBO1 TKaHWHHU Yy JIOKAJbHIN UISHIII BOHU MOXYTh SIK
oOMmexxyBaTH u(y3ii0 (MOTIMHAHHA), TaK 1 OyTH JKepeaoM Iu(y3HOTO CUTHaIay
(oOepHeHo crpsiMoBaHe moriuHaHHsA). Heipomeniatop Moke BHUBUIBHATHCS Y
NO3aKTITUHHUNA MPOCTIP MiJl YaC OCMOTUYHOTO CTpeCy. 3MIHM OCMOTHYHOTO THUCKY
HAa KJITHHHY MeMOpaHy MOXyThb BiIOyBaTucs SK y BHUMIaAKy BHCOKOT
HEHPOHANBHOT aKTUBHOCTI, TaK 1 32 YMOB MOIIKOKEHHSI MO3KY (TpaBMa, T1oOKCis-
imemist). KnituHaMm HEoOX1AHO MIATPUMYBATH MOCTIHHUN 00’eéM. A mia yac HOro
3MIH 32 YMOB OCMOTHYHOTO CTpPECy y HHUX INOYMHAE CHUHTE3yBaTHUCS PsAJ OUIKIB
(cyOOIMHMIIb KaHAIB, TPAHCIOPTEPIB Ta CKIAJOBUX METAOOJIYHUX MUIAXIB), IO
JO3BOJISIIOTh ~ perymoBatu  Iieik  o0’em. Jlesaki 3 1mHuX “aHTHOCMOTHYHHUX
TPaHCHOPTEPIB Ta KaHAIIB MOXYTh MPU3BOAUTH O BUBLIBHEHHS aMIHOKHUCIOTHUX
HelpoTpaHcMiTepiB 3 KITHH y mo3akimiTuHHuM mnpoctip [130, 137-141]. Bimomo
TaKOX, 10 aKTUBHICTh Ta MIUIBHICTh PO3TAllyBaHHS Ha MPECUHANTUYHIN MeMOpaHi
Ta Ha MeMmOpaHax TIJii, mo ortouye cuHarnc TpaHcrnopTepiB 'AMK 1 rmyramaty
MOJK€ 3MIHIOBAaTUCS Yy PE3yJbTaTi NMEBHUX META0OJIYHUX MPOLECIB (HAMpUKIA,
dochopumoBanns) [137, 142-144].

[lornuHaHHS HEWPOTPAHCMITEPIB 13 MO3AKIITUHHOTO MPOCTOPY MPHUHIMIIOBO
BXJIMBE ISl MIATPUMKH €(hEKTUBHOCTI CHHANTUYHOI Mepeaadi CUrHainy. Y 1boMYy
npotieci OepyTh ydacTub TJliajbHI Ta HEWpOHaJbHI TpaHcmopTepu. KiliTuHHUN Ta
CyOKMTHHHHMA  po3moait,  Oiodismuni Ta  (HapMaKoJIOTIYHI  BIACTHBOCTI
TpaHCIIOPTEpIB  pi3HATHCA. Ha  BiAMiIHY Bim  TpaHCHOPTEpIiB  TIIyTamaTy
tpancnoptepu ['AMK He cneuuduyHi Ay MEBHOTO TUMY KJIITHH. BBaxkaroTh, 110
GATI1 1 GAT3 € OCHOBHUMHU TpaHCIOPTEpaMH, ILIO 3AIMCHIOIOTH MOTIMHAHHS

I'AMK, sika BUBUIBHSIETBCS i/l YaC CHHANTHYHOI aKTUBHOCTHI, 1 3HAXOSTHCS 5K Y
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HEHpoOHaX, TaK 1 y rmanbHuX KmThHax. OaHaK, HEAUBISYNCh HA BIACYTHICTh SBHO1
KJITUHHOI Ccrenru(iYHOCTI, ICHY€ JIaMiHApHUN PO3MOJALI €KCIpecii TPaHCIOPTEPIB.
Ile npusBoaute 10 TOrO, O Yy rinokammni mnornuHanHs ['AMK HaBkoiso
mipaMiHUX KJITHH BHINE, HDK HaBKOJIO iHTepHedponiB. GAT2, WMOBipHO,
BIJIIrPa€ BaXKJIMBY POJIb M Yac PO3BUTKY MO3KY, a y JOPOCIOMY MO3KY MOpPS 3
BGT1 Oepe yuactb y wMerabomiunux mponecax. Tpancnoprepu ['AMK, 3a
AQHAJIOTIEI0 3 TPAHCIOPTEpaMHU TIIyTaMmary 3JaTHI TEPEHOCUTH Hehpomemiatop
yepe3 MeMOpaHy B 000X HalpsMKax: MOTJIMHATH 3 MO3aCHHANTHUYHOTO MPOCTOPY
BCepenuHy 1 HaBmaku — BUBUIbHATH. OOepHenHs normuHanHs ['AMK moxe
CriocTepiraTucs mijJ 4ac 3MiH TPaJI€HTIB 10HIB HATPIIO, JACHOJIApHU3alli MeMOpaHu
Tta npurHiyeHHi aktuBHOCTI ["AMK-tpancaminazu. In vivo oOGepHeHHs poboTu
tpancnoptepiB 'AMK, TakuM YWHOM, MOKIIMBE 3a BHCOKOi 4acTOTHU PO3PSIiB
KJIITHH Ta cyaomax [8, 142, 145-150].

Tpancoprepu T'AMK, rokamizoBaHi y  IUla3MaTU4YHIM — MeMOpaHi
NPECUHANTUYHUX TEPMIHAJICH aKCOHIB Ta KIITHH IJii, BIIIrpaloTh KIOYOBY POJIb Yy
3HIDKEHH] MO3aKJIITUHHOT KOHIIEHTpallli HelipoMeaiaTopy micisi HOTO BHUBUIbHEHHS
0 CHHANTUYHOT IIUTMHU 1 3a0€3MeuyloTh PEUUKIIHT BUBUIBHEHUX ILISIXOM
€K301IMTO3Y  MoJeKyn HeWpomeniatopy. Ilpouec Bumanenns ['AMK i3
MO3aKIITUHHOTO CEpPEIOBUIla BUCOKOADIHHUMHU CHEHUDIUYHUMHA MEMOpaHHUMHU
TPaHCIIOPTEpaMH PO3IMIAIAIOTh K OCHOBHHUM MEXaHI3M TEpMIHAII TpoIecy
ranbMyBaHHs [151]. TpancmemOpanne mnepenecenHss 'AMK BigOyBaeThCs TpOTH
KOHIEHTPAIIMHOTO  TPAJlIEHTy: y IMTO30JI COMHM HEHpPOHIB  TIMOKaMITy
koHueHTparis 'AMK moxe mocsratu 6,6 MM, a MO3aKIITHHHUAN PIBEHb JOPIBHIOE
0,1-0,8 MxM [8]. TlepenecenHs OnHIET MOJEKYJIH MEIIATOPY CYHPOBOIKYETHCS
OJHOYACHOIO TPAHCIIOKAIIEI0 JBOX HOHIB Na" i omHoro riony CI. OcHOBHOIO
pymriitHoto  cunoto mnepenocy ['AMK uyepe3 1uiasmatudHy MeMOpaHy €
eJeKTpOoXIMIYHUI rpaaieHt Hatpiwo [ 130, 142, 152-154].

Bapto Takox 3asznaumth, mo ['’AMK-cuctema Bifirpae BaXJIUBY pOJb Ha

paHHIX eTamax pO3BHUTKY rinmokammy. 3okpema, mik ekcnpecii GAT-1
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CIOCTEpIraeThCcs y PaHHbOMY JMTHUHCTBI, a Takox MmapkepHoro ¢gepmenta [[AMK-
epriyHuX HEUpOHIB — IiIyTamaT-AeKapOOKCWIa3u — IiJ Yac M[EePUHATAIBHOTO
nepiogy. Tomy came AuTsSuMidi BIK €  HaWOUIBII ~ BpPa3IMBUM [0
HelpoAecTpyKTHUBHUX TopymieHs y I'M i, sik Hacmifok, a0 3axBoproBanb LIHC. o
toro x GAT-1 mae HeitpoTpodiuHy GyHKIIO 1 3a0e3neuye BITHOBICHHS HEHPOHIB
Ta iXHIO TJIACTUYHICTh Y AUTSYOoMY Bimi [155-160)].

[oripmenns ¢yukuii GATs 3amyckae mnaro¢i3ionoriuHi MeXaHi3MH, IO
JeXaTh B OCHOBI eMiIeNnToreHe3y. Tak, eKCIePUMEHTH Ha CHHANTOCOMaX,
BUJIJICHUX 3 KOPHU TOJOBHOTO MO3KY Ta TiIOKaMmITy 3 O10ICii y XBOPUX CKPOHEBOIO
emnuienciero (TLE) mokazanm, 1o HaKOIWYEeHHS [3H]FAMK y TIMOKaMIll Maibke
BJIBIYl MeHIe, HDK y kopi [161, 162]. 1li mani 70JaTKOBO MIATBEPIKYIOTH TOM
acmekT, IO TINOKaMIl € HaWOUIBIl Bpas3IMBOK JIO0 TIMOKCHYHOTO CTPECy
cTpykryporo I'M.

B mirepaTypi mpeacTaBieHO  HENOCTaTHbO  JaHUX LIOJ0  CHUCTEMU
TpancMeMOpanHoro TpaHcnopty ['AMK B Tamamyci. Bimomo Tuibku, 110
TPaHCHOPTEPU Yy HEMpOHAX TallaMyCy MarOTh 3HAYHO HIDKYY CHOPITHEHICTh 0
HellpoMeniaTopy MOPIBHSHO 3 TpaHCIOPTEpaMu B HEHPOHAX KOPHU Ta TiMOKamIy.
3a mocmimxennsamu Liu et al. [163] Bimomo, mo Km normmaanas 'AMK mis
GAT3, mo ekcrhpecyeTbcsl MEPEBaXHO y TajaMyci, cTaHOBUTH 18 MKM, a s
GAT4 usa Benmunna ctanoBuTh 0,8 MKM. GAT3 Takox TpaHcnopTye [-ajaHiH i
taypuH 3 Km 28 1 540 mxM BignoBigHo. Kpim toro, GAT4 tpancnopTye [-anaHiH
3 Ky 99 MxM 1 Ttaypun 3 K, 1,4 MM. Ekcnpecis MPHK GAT3 y Mo3ky muieit
perymoerbcss 3 po3ButkoMm, 1 iHoro MPHK nmocute ©Garato y MO3Ky
HOBOHAPOJKCHUX, ajJieé Y MO3KY JOPOCIOTO OpraHi3My MOPiBHAHO Mayio. Takox
BUsiBJIeHO BUCOKY criopiiHeHicTh GAT1 1 GAT4 no 'AMK, Tomy BOHHU € OUIbII
YyTIMBUMU 10 1HTIOyBaHHs, y Toll 4ac Ak GAT2 1 GAT3 MawTh HU3BKY
cropigaenicts 10 FAMK [164, 165].

OTxe, B3aeMOJlis TaJbMIBHUX 1 30Yy/)KyBaJlbHUX CHUCTEM HeWporepenadi y

IHHC daktuuno € 6asucom st oOpoOku Ta 30epekeHHs iHpopMalii MO3KOM.


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Liu%20QR%22%5BAuthor%5D
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[lopymenns OamaHcy MK MMM CUCTEMaMH MPHU3BOAUTH 10 Pa3BUTKY CEPHO3HUX
natosioriyHux 3cyBiB y I[HC, 30kpema, Taki MOpYIIEHHS € OJIHUM 3 KIIFOUYOBHX
¢dakTopiB, BIAMOBIIATBHUX 332 PO3BUTOK Takoi XBOpoOwH, sk eminencis [166-170].
[lpoTucynoMui mpenapatd BHUOIPKOBO TPHUTHIUYIOTh TJiajbHI, ane He
HeriponanbHi, 'AMK-Tpancnioptepu [10, 11, 171-175]. Jlume cTBOpeHHS YITKOT
KapTHUHU MOJICKYJSIPHUX MEXaHI3MiB, 10 KOHTposooTh '”AMK-TpancnopTepu y
[HAJTbHUX ~ KIITUHAX, JOMOMOXKE pPO3POOUTH KOPEKTHY XIMIUHY KOPEJSIIio

6aratbox 3axBopioBanb [IHC, 30kpema i eniierncii.
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PO311JI 2. EKCIIEPUMHTAJIBHA YACTUHA
2.1. MATEPIAJIM TA METON AOCIIKXEHb

2.1.1. Mamepianu, peaxmusu ma 061a0HAHHS

B po6orti Oynu Bukopucrtani HactynHi matepianu ta peaktuBu: HEPES, (N-
2-hydroxyethylpiperazine-n-2-ethanesulfonic ~ acid), «Fluka»  (IBelinapis);
EDTA, «Calbiochem» (CIIIA); dikomn-400, amiHookcuonroBa kuciora, NO-711,
«Sigma» (CHIA); [PHITAMK, «Perkin Elmer» (CLIIA), cuuHTHISLIH] piIuHU
ACS Ta OCS «Amershamy, (Bemuka bpuranis); dimetpu GF/C «Whatmany
(«Sigma», CHIA); iHmi peakTUBM KaTeropii x.4. Ta oc.4. Oyid BITYHU3HSHOTO
BupoOHUITBa («Peaxim», Ykpaina).

Jlis mpuroTyBaHHsS BOJHHMX PO3UYUHIB, CEPENIOBUINA BUIAUICHHS Ta 1HIIMX
Oy(epiB BUKOPUCTOBYBAIM O1AMCTUILOBAHY BOJY.

byno BukopucraHo Taki npunaau: 1eHtpudyra Mini Spin («Eppendort,
Himeuunna), nentpudyra Digicen 20R («Alvarez Redondo, S.A.», Icmanis),
nentpudpyra K-23D («MTWy», Himewuuna), mikcep Vortex («VELP Scientificay,
Itamist), Bogsina Oans WNB 7-45 («Memmert GmbH», Himewuyuna), mumibHUK
Delta 300 («Tracor Analyticy, CIIA), cnektpodayopumerp MPF-4 («Hitachi»,

Smonis).

2.1.2. Ymosu cmeopenms excnepumeHmanbHoi Mooeni nepuHamanbHoi

cinokcii

Excniepumentu mpoBoamnu Ha mypsatax 10-12 geHHOro BIKY, OCKUIBKU
pIBEHb PO3BUTKY TOJOBHOIO MO3KY IIypIB IIOTO BIKY BIMOBIAA€ PIBHIO PO3BUTKY
rOJIOBHOIO MO3KY HOBOHApO/KEHOI AUTUHU. BukopuctoByBanu mojnens [176], sika
IMITY€ TOCTP1 CYZIOMH Ta XPOHIYHUHN €MiIENTOreHHUH e(eKT TINOKCii y HEMOBIIT,

0 crocTepiraeThest y KiiHill. CTaH TiMoOKcii BUKIMKAIM, PO3MINIYIOYH TBApUH Y
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KaMmepi 3 arMmocdeporo, 1o ckimaganack 3 3-4 % kucHio 1 96 % azoty Ta
YTPUMYBAJIM MOPOTATOM 12 XBWIMH 1O TMOSIBU TOHIKO-KJIOHIYHUX cyAoM. TBapuH

nekamnityBanmu depes 1, 2, 4 Ta 8 THXKHIB MICIIS TIMOKCHYHOTO BIUTUBY.

2.1.3. Emuuni nopmu

Bci excnepumenTtu Oynu BukoHaHi 3rimHO «[IpaBwi mpoBeneHHs poOIT 3
BUKOPHUCTAHHSIM CKCIEPUMEHTAILHUX TBapuH», 3arBepkeHux Kowiciero 3
JOTJISITy, YTPUMaHHS W BHUKOPHCTAHHS EKCIEPUMEHTAILHUX TBapuH [HCTHTYTY
oioximii iM. O.B. Tammmanina HAH VYkpaiau (Ilpotokon Nel Bix 19/09-2012).

JlocnipkeHHsT MPOBOMMIAM Ha Oumx urypax-camigx minii Wistar. Illypis
yTPUMYBAJIM Ha CTaHAApPTHOMY pAalliOHI BiBapio, 3 BUIBHUM JOCTYIOM JO TKi Ta
BOJIM, PEKUMOM OCBITIEHHS 12/12 roawH, MOCTIMHOK BEHTWJISIIEID MPUMIIICHB,
temrepatypotro nosirps 20-25 °C ta piBHem BoJiorocti 50-60 %.

Mopens rinokcii Bukimkainu y mypsat 10-12 nennoro Biky. TBapun Opanu B

eKcrepuMeHT uepe3 1, 2, 4 Ta 8 THKHIB TICHS TIMOKCUYHOTO BIUIHBY.

2.1.4. Ompumanus cuHanmocom 3 20J108H020 MO3K) Wypi6

I'omorenizalliss MO3Ky MPU3BOAUTH /10 BIIOKPEMJICHHSI CHHAICIB BiJ KJIITHH,
npu 1bOMY MeMOpaHa, IO OTOYyBaja KOXEH CHHAIC, 3aMHUKAETHCS B OKPEMUI
nyxupenb. B pe3ynbTaTi yTBOPIOIOTBCA IITYYHI «CHHANTHYHI YaCTHUHKN»
(cuHanTOCOMM), SIKI MOJXHA BIJOKPEMUTH IEHTPU(PYIyBaHHSIM Ta BHBYATH B
ouMIeHoMy Burisiai [177].

Buninennss cunantocoM mnpoBoawian 3a Metojgom Kortmana [178] 3
He3HauHMMHU Mojudikamisimu [179]. [linmocmigHux TBapWH MIBUAKO JCKAIITyBad
0e3 Hapko3y (3rimHOo cyBopux MbkHapoaHux BUMOr «AVMA Guidelines for the
Euthanasia of Animals: 2020 Edition»), OCKUIBKM BHUKOPHUCTaHHS XIMIYHUX

AHECTETHUKIB 3MIHIOE 010XIMIYHI MOKA3HUKH MO3KY, 10 € KPUTUYHO BKIUBUM JIJIS



-60-

nocmipxeHHs. [IBuako nicraBamu Mo30K. Bei HacTymHi Aii BUKOHYBaId 3a
temrneparypu 0...+4 °C. MoTopHy 30HY KOpH, TiMOKaMI 1 TajamycC IIBUAKO
BUAULIM Tl MIKPOCKOIIOM; OJIep’KaHl 3pa3kd  JIBi4i TOMOTEHI3yBaJIM 3a
JIOTIOMOTOI CKJITHOTO ToMoreHizaTopa Ilorrepa (3azop 0,2 MM) B OXOJIOKEHOMY
cepefoBHUIlll BUAUICHHS HacTymHoro ckiaay: 0,32 M caxaposa, 5 mM HEPES, 0,2
MM EJTA, pH 7.4. Otpumani romoreHatu ueHtpudyryBaau mpu 2500 g
IOPOTSITOM 5 XB JJIsl OCAJPKEHHSI (PpakIiiii BeMMKUX sifiep, 3pyHHOBAHUX (PparMeHTiB
KPOBOHOCHUX CYyJIMH, BEJUMKHX (parMeHTiB HepBoBuX KimituH. HamocamoBy
¢dpaxuito nenrpudyrysamu npu 15000 g mpoTsirom 12 XB, ocamKylodu (Qpakiiiro
HEOYUIIIEHUX CHUHANTOCOM — P2-(dpaxiiis (MITOXOHAPii, CHHAITOCOM, MIETIHI30BaHI
3ITUIIIKK).

Jlns oxepKaHHA OYMIINEHOT (pakilii CMHANTOCOM IONEPEIHbO OJepIKAHUN
0CaJl pEeCyCHeHIyBaIM Yy CEpEelOBUIIl BHUJAUICHHS Ta HAHOCWIM Ha TPaaI€HT
dikomry (y xonueHrpamiax 13%, 6% 1 4%), sxuii OyJ0 MPUTOTOBAHO HA TOMY XK
cepenoBuii, 1 ueHtpudyryBamu mnpu 70000g 45 xB Ha OakeT-poropi. Dpaxiiito
CHUHANTOCOM, 110 OTpuMyBaiu B iHTepdazi mixk 13% 1 6% po3uuHamu ¢ikosuy,
30upany, PO3BOAWIM CEepeloBHIEeM BUIAUICHHA 1:4 Ta UeHTpudyryBald Mpu
15000g 20xs.

CuHanToCOMM  pECyCHEeHIyBaIld B  OXOJOIKEHOMY  CTaHAApPTHOMY
coiboBoMy posuuHi (Oydep Kpebce-Pinrep), HactynHoro ckiaay: 126 mM NaCl, 5
MM KCl, 2 MM MgCl,, 1 MM CaCl,, 1 MM NaH,PO,4, 10 MM D-rmoxko3a, 0,1 mM

amiHookcuaneTar. bydepHuil po3unH Bech yac HaCUUYBaJIM KUCHEM.

2.1.5. Buznauenns Konyenmpayii npomeiny

Konnenrparito mpoTeiny Bu3Hadaiau 3a Metoaom Jloypi y moaudikaiii

Jlapcona [180]. [auuit Meton moeaHye y coOi OlypeToBYy peakiiito (peaxiiio Ha

NENTH]IHI 3B’513KK) Ta peakiiro domniHa (Ha THPO3UH 1 TpUnTodaH).
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PeaktuB @omnina po3Bogwiu Bojow 1:1. YV KoHTposibHY IpoOipKy BHOCHIH
10 mMxn OydepHoro po3uuny KpeOc-Pinrep, y excrnepumentanbHi — no 10 Mk
CyCIieH3ii CHHANTOCOM 3 OTpuMaHux Mpod. O6’eM KOXKHOI MPoOU JTOBOJHIHU IO
300 mxa 25 MM NaCl. Jdami B koxHy nipoOy BHOcHM 1o 3 mut peaktuBy Jloypi C
HacTynHoro ckiagy: NapCOs;, BuHHOkuMcimM Taptpar Na, 25 MM NaOH, 10%
CuSOy,. IlotiM onHOYAaCHO BMHKaKOUYU ceKyHAOMIp, BHOCHIM 10 300 MKIT peakTUBY
@doniHa B KOXHY HAcTymHy npoOipky depe3 15-20 c, mepemimnyBaiud MikcepoMm
Vortex. Yepes 3 xB y mepumy npoOipky (a motiM 3 iHTepBasiom y 15-20 c y
HactynHi) poxaBamu 20 MM nutiotpeiton (ATT) mo 300 Mk, nepeminnyroyu.

OnTuyHy TYCTHHY KO>KHOTO PO3YMHY BHUMIPIOBAIM y CHEKTPO(OTOMETPI 3a
NoBXKWMHU xBwii 740 HM. Bu3HaueHHS ONTHYHOI TYCTHHU NPOBOAWIN NPOTHU
KOHTPOJBHOTO po3uMHy. KoHIeHTpaliio mnpoTeiHy (Mr/mul) BU3HaYalud 3a

dbopmymnoro (2.1):

Yy
~0,0078

X

, (2.1)

Jie X — KOHIIeHTpallisi npoTeiny, MKr/10 Mk npoou;

y — ONITUYHA TYCTUHA,

0,0078 — xoedillleHT, OTPUMAHUN TiA Yac MOOYJOBH KamiOpyBaJIbHOTO
rpadixa.

Buxin npoteiny cranoBuB 10-12 mr mpoTeiHiB cuHantocoM Ha 1 T Bosoroi

Baru MO3KY.

e 3
2.1.6. Busnauenusn axymynayii [TH]IAMK cunanmocomamu 2010681020

MO3K) wypie

JIns BU3HAUCHHS aKyMYJISIii [3H]FAMK CMHANTOCOMaMH KOHIICHTpPAIIis
Ouiky B mpoOi craHoBuia 100 MKI/mi, KOHUEHTpAlis HEMIYEHOI, ‘“X0JIOAHOT’

I'AMK - Big 0,5 1o 5 MxM, a [3H]FAMK — 0,2 mxKi/mn, 06’em ipobu cTaHOBUB
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0,6 wmn. Cunantocomu, 1mo Oynu cycneHgoBadi y Oydept Kpebc-Pinrep,
iHKyOyBamn 3a 37°C 5 xB, miciass 4YOro IHILMIOOBANM MPOIECC aKyMYJIsii
BHeceHHsIM [TAMK, cymimi “xonmomnoi” 1 mivenoi. Uepes 1 xB amikBotu (0,5 M)
¢ieTpyBamu yepe3 GF/C ¢inptpu, ¢uIbTpu OBiYl MPOMUBAIM OXOJOKECHUM
CTaHJApPTHUM COJIbOBUM PO3UYMHOM, HACTymHOTo ckiany: 126 mM NaCl, 5 mM
KCI; BucymuBanu Ta BUMIOPIOBAJIM PIBEHb PAJI0OAKTUBHOCTI Yy CLMHTWIISIIINHIN
pinuai OCS (organic counting scintillate) wa miumnbHuky Delta 300 (“Tracor

Analytic”,CIIIA) [181].

: 3
2.1.7. Busnauennsn eusinonenusn ["H]I'AMK cunanmocomamu 2010681020

MO3KY Wypie

Cunanrocomu (2 Mr mnpoTeiHy/MJ) B OKCUT€HOBAaHOMY CTaHIapTHOMY
COJILOBOMY pO34uHI, skud MictuB 10 MKM aMiHOOKCHOLTOBOi KHCIIOTH,
inky6yBamu 5 xeuwimH mpu 37°C 3a mprcytsocTi 5x107M (0,1 Ki/mm) ["HITAMK.
[licns oxoJIoAXKEHHS Ha JIbOAY, CYCIEH31I0 YTPHU4Yl PO3BOAWIM OXOJOKEHUM
COJIbOBUM po3unHOM 1 ueHtpudyryBaim npu 4000 g 5 xBumud. Ocan
cycnenayBamu 3a Temneparypu 4°C i koHueHTpamii mporeiny 1 wmr/min B
COJIbOBOMY po34uHi, skuii MictuB 10 MKM aMIHOOKCHOIITOBOI KHCJIOTH.
Cunanrocomy, mo axkymymoBamu [‘HJTAMK (1 Mr nporeiny/mi), Heraifto
BUKOPHUCTOBYBaJIM [ BUBUEHHA mnpoueciB BuBUibHEeHHS ['AMK. Cunantocomu
(120 Mk cycnensii) inkyOyBamu 10-15 xB 3a 37°C, micnst 4oro HeHTpUQYryBaid y
mikpoueHtpudysi Eppendorf (10,000 g 20 s). PiBeHb pagioakTUBHOCTI
puBinmbHeHoi ['H]TAMK B amikBorax cymepHaranty (90 MKI) BHMIDIOBAIH B
mumneHEKy Delta 300 («Tracor Analyticy, CIIIA) 3 BUKOpPUCTaHHIM
cuuHTHIsUIMHOT piguHn ACS (aqueous counting scintillate), (Ims1 Ha 1 amikBoTY).
Bmict wmiyenoi '’AMK y cynepHarantax OyB BHpaXeHHUH Y BIJICOTKax BiJ

: . 3
3arajJbHOr0 BMICTY Hakomu4eHoi cuHantocomamu ["H|ITAMK [182].
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2.1.8. Oyinka membpanHo20 nomeHyiany CUHAnmMocom

MeMmOpaHHU TOTEHITiAJ HEPBOBUX 3aKiHUCHb € OJHUM 3 OCHOBHHX
napameTpiB, 10 BU3HAYAE HOPMAJIbHE TPAHCIIOPTEP OIMOCEPEIAKOBAHE MOTIMHAHHS
1 TO3aKTITUHHUM PIBEHb HEHPOMEI1aTOPIB.

MemOpaHHuil MOTEHINAT 130JbOBAHUX HEPBOBUX 3aKiHYEHb BUMIPIOBAIU 3
BUKOPHUCTAHHSAM (DIIyOPECIIEHTHOTO MOTEHIIAI-4yTIUBOTO 30HAY pojaaminy 6G (Rh
6G). 3aBasku TOMy, IO Led 30HA € JINOPUIbHUM Ta KaTIOHHUM, BIH JIETKO
NPOXOJUTh  KpI3b  IMTOIUIA3MATUYHUM  Oap’ep 1  30CEepeKYeETbCcd B
NpUMEMOpPaHHOMY TMPOCTOPl KIITHUHHU, 3TIHO BEIMYMHM HOro MeMOpaHHOTO
MoTEeHIlay. 3a IIMX YMOB CIIOCTEPITa€ThCsl TaciHHS (IIyopecleHIlli 30HIy 3a
paxyHOK 4YaCcTKOBOTO 3B’SI3yBaHHS 3 BII'€MHO 3apsPKEHUM MaTPUKCOM
CHUHAIITOCOM.

diryopeclieHTHI BUMIpU TPOBOAWINCH Ha crektpoduyopumerpi Hitachi
MPF-4 3a noBxuHM XBUJl 30yMxeHHS — 528 HM Ta emicii — 551 M (mupuHa
IIMH — 5 HM). B KiOBeTy 3 Mar”iTHOIO MIIIAJIKOI JI0 CYCIEH31i CHHANTOCOM
(kiHmeBa KoHIeHTparls mnpoteiny — 0,15 mr/mn) momaBamm pojaamin 6G (KiHIleBa
koHueHTpatiss — 0,5 MxkM) Ta peecTpyBajii 3MIHY IHTEHCUBHOCTI (pJIyOpeCLEHIIT
30HAY J0 JocsarHeHHs cramioHapHoro 3HadeHHs (F;). KinbkicHy oIliHKY
MEMOpPaHHOTO TIOTEHINlAy JlaBajid, PO3PAaXOBYIOUM TaK 3BaHUM  I1HACKC

MeMOpaHHOTO MoTeHIany (2.2)

Fy

F =
Fy

, (2.2)
ne Fy — inTencuBHicTh uryopectenirii Rh 6G 3a npucyTHOCTI CHHANITOCOM;
F¢ — taTencuBHIcTh ¢uyopectieniiii Rh 6G 3a mpucyTHOCTI Ta 3a BiICYTHOCTI

CHHAIITOCOM.
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JlogaBaHHS CHHANTOCOMAIBbHOI CyCHEH3ll 10 CepeloBuIla, IO MICTUTD
ponamin 6G, CympOBOJXYETHCS YACTKOBUM 3HWKEHHSIM (IIyopecleHIli 3a

pPaxyHOK 3B'I3yBaHHS 30HJA 3 IUIa3MaTUYHOI MEMOPAHOIO.

2.1.9. Oyinka cmany ayuougixayii cuHanMu4HUX 8€e3UKYIL

Cran armudikarii CUHANTUIHUX BE3UKYJI peecTpyBalid
CHEKTPODIyOpUMETPUIHUM METO/I0M 3a  gomomoror  pH-uyrmuBoro
dayopecieHTHOTO OapBHHKA aKpHAWMHOBOTO opaHxkeBoro (AQO), skuil 3maTHUAN
HAKOMMYYBATUCh y KHUCIUX KOMMIapTMEHTax KmTUH 3rigHo pH-rpaxgienty. Ilpu
[bOMY BIIOYBA€ThCS TACIHHA I1HTEHCHBHOCT1I (hIyOpecleHllli 30HAY BHACIiAOK
HOTo TPOTOHYBaHS B CHUHANTUYHUX MyXupipix cuHantocoMm (pH = 5). Kineruky
Bxoay AO (kiHIeBa KOHUeHTpauiss — S5 MM) B cuHanTocoMu (KiHLEBa
KOHIIeHTpatlist npoteiny — 0,2-0,4 mr/mun) peectpyBaimu mnpoTsirom 15 XB 1o
JIOCSITHEHHS CTAalllOHAPHOTO PIBHS, MICIS YOTO JO0JABAJM JOCTIIKYBaHI PEYOBUHU
Ta (ikcyBaidi HOBUHM cramioHapHUil piBeHb (Quyopecuenuii AO. [Hocniau
npoBoAwM Ha cnekrpodiayopimerpi Hitachi MPF-4 3a nosxunu xBuii 30y1>KEeHHS
490 HM Ta emicii — 530 HM y TepmocTatiuHiil kroeti (t=30° C) mpu mocrifiHOMY

nepeMillyBaHHI.

2.1.10. Cmamucmuyna 06poOKa 0 MPUMAHUX DE3YIbmMAmie

JIOCTOBIpHICTH ~ MDKTPYMOBUX  BIAMIHHOCTEH  BCTAQHOBIIOBAJIM  3T1AHO
kputepito Cteiofenta (t) 3 rpannunuM pieM P < 0,05.

CratuctuuHy oOpoOKy pe3ynbTariB, MoOyaoBY rpadikiB 1 po3paxyHKH
GbyHKIIA MPOBOAWIA 3 BUKOPUCTAaHHSIM CTaHJAPTHUX TMAKETIB MPUKJIATHUAX

nporpam Excel, Origin 6 ta Origin 8.
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PO3JILJI 3. PE3YJIbTATU JOCJIIXKEHb TA IX OFTOBOPEHHS

3.1. Ocob6.1uBocTi podoTu TpancnoprepisB 'AMK y kopi, Tanamyci Ta

rinokamiIi roJJOBHOro MO3Ky LIypiB 32 yMOB MoO/ieJIi IEPUHATAJIBHOI TMOKCI

[mokcist y paHHROMY Billl MPU3BOAUTH 10 XPOHIYHOTO HEHPOJIOTIYHOTO
nediuuTy, SKUN TOB'SI3aHUIA 3 TMOPYIICHHSIM HOPMAIbHUX BHCOKOPETYJIhOBAHUX
IPOILIECIB PO3BUTKY MO3KY 1 Ma€ JOBrOTPUBAJI HACTIAKU Y JOPOCIOMY Billi.

BpaxoBytoun oco6muBy poiar ['AMK s He3puioro MO3Ky, Halie
JOCHIJKEHHST TIEPUHATATIBHOI TIMOKCIi OYyJI0 30CepeikeH0 Ha MpoIleci MOTIMHAHHS
(HAKOTIMUEHHS ) BOTO HelipomeiaTopa, onocepenkoBanomy  ['AMK-
TPaHCIIOPTEPAMHU.

Byno 3actrocoBaHo Mojenb Ha TBapWHaX, fKa IHAYKYE TOCTpPl CyAOMH 1
JEMOHCTPYE BIKOBO-3QJICKHY CMUICNTOTCHHICTh TiMmokcii. bum  mrypu-cami
nepeHecny rinokcito y Bim 10-12 guiB micas HapomkeHHs (Ued BiK JJIs LIypiB
BIJITTOBIJIa€ JOHOIICHIH HOBOHAPOKEHIA AuTHHI). OJHUM 3 MiIXOJIB € CTBOPEHHS
YMOB KOPOTKOCTpOKOBOi (15-20 XB) m1oOanbHOI TIMOKCIi MUISIXOM PO3TallyBaHHS
TBapUH B Kamepax, Je MOBITpsHA aTMocdepa 3amillieHa Ha Ta30BY CyMilll, IO
ckinanaerbess 3 3-4% kuchHio 1 96% azory. Taki ymoBu cnpuuuHswoTs y 10-12-
N000BUX MIYypSIT TOHIKO-KJIOHIYHY CYJAOMHY akTuBHICTh. Kpim TOro, Ha 3pi3zax
rinokamity 70-80-1000Bux 1mypsT (Ha 8-9 TWXKHAX MICHS TIMOKCi() peecTpyroTh
rocTpl Ta XpOHIUHI 3MiHM 30Yy/UIMBOCTI HEWPOHIB TiMoOKamIly, NmpoTe 0e3 SBHUX
MopdooTiyHuX 3MiH [52, 64, 183].

VY nocmimxenusx mnporecy akymysimii [AMK Oynu Bukopuctani ¢paxiii
HEpPBOBUX TepMiHAIEeH (CHHANTOCOM), BHJIUIEHI 3 KOPU TOJOBHOTO MO3KY,
rinokKaMIly 1 TajamMycy KOHTPOJBbHUX IIypiB Ta INypiB, 5Kl 3a3HAJU BIUIUBY
rimokcii. TBapun Opanu B exkcnepuMeHT uepe3 1, 2, 4 Ta 8 TWXKHIB TicCis

rinoKcHYHOTO cTpecy (puc. 3.1).
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CunantTocomu 30epiraloTb yci  BJIACTHBOCTI IHTAaKTHOTO  HEPBOBOTO
3aKIHYEHHS 100 3a0e3MeueHHs MPOoIeCy Mepenadi HEPBOBOTO IMITYNbCY, a came,
3IaTHICTh HAKOTIMYYBAaTH Ta BUBUIBHIOBATH HEWpPOMEIIaTOpH, MiATPUMYBATH
MeMOpaHHUH TOTEHI[ial Ta (YHKIIOHATBHUNA CTaH CHHANTHYHUX BE3UKYIL
CuHanToCOMU BBAXAIOTHCA OJIHIEI0 3 HAMKpAIIUX CHCTEM [JIsl JOCIiIKEHHS
B3a€EMO3B’3Ky MDK CTPYKTYpPOIO MPOTEiHIB, iX O10XIMIYHUMHU Ta (Pi310J0TTYHUMHU
byukuisimu [ 184].

BuBuenHs mporiecy TpancMeMOpanHoro nepenecenns I'’AMK mnokasaio, 1o
noyaTkoBa MIBHIKICTh HakonmuueHHsM ['AMK cuHantocomamu, 110 BUMIPIOETHCS
NPOTSTOM TIEPIOi XBWIMHHU, MaiKe OJIHAKOBA y TaJaMycCi Ta y KOpi, 1 TPOXHU BHIIIEC

y rinokamii (puc. 3.2).

200

180

HA
H %

160

140

120

100

80
60

40

[PFHIFTAMK, nmoab/XB Mr nporeiny

20

0

Kopa TiIIoKaMII Tazamyc
B KOHTPOTh 150,2 178.,6 142 4
M riroxcis 140.8 1677 1435

- 3

Puc. 3.2. IlouarkoBa mBuakicTe HakonudeHHs ["H]TAMK cunantocomamu
TOJIOBHOTO MO3KY IIIYPiB 3a YMOB MO/I€JI TIEpUHATAILHOI TIMOKCII,

n=10

* — P < 0,05 BiTHOCHO KOHTPOJIIO
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Ha nacrynHomy erami Oyno 3'scoBaHO, IO MNEpUHATAJIbHA TIMOKCII Mae
pi3HMIT BIUIMB Ha AuHamiky pobotu ['AMK-tpancnoprtepiB y mpoleci
MOCTHATAJIBHOTO PO3BUTKY B PI3HUX CTPYKTypax TOJOBHOTO MO3KY IIypiB. Tak,
30KpeMa, y KOpi CTaTUCTHYHO JOCTOBIpHHMX 3MiH auHaMmiku B po6oti "AMK-

TPaHCIIOPTEPIB HE criocTepiranock (puc. 3.3).

250
F)
£ 200
LE —— KOHTPOJ1b
*i 150 (cuHanTocomm
z IHTAKTHUX
> LLypiB)
Z 100 //i —8— focnig
- V (cuHanTocomm
é eninenTu4Hnx
S 50 Luypie)

0 T T T
1 2 4 8
TwxHi nicnA rinokCUYHOro BNUBY

Puc. 3.3. Iunamika HakommuyeHHs ['AMK cunantocoMamMu KOpPHU TOJIOBHOTO
MO3KY IIypiB 32 YMOB MOJENi NepUHATaIbHOI Tinokcii, n = 10

* — P <0,05 BITHOCHO KOHTPOJIIO



-69-

byno BusiBI€HO, 10 TIMNOKCUYHUI BIUIMB 3HUXKYE AaKTUBHICTb POOOTH
tpancnoptepis '’AMK y cunantocomax rinokammy Ha 20,64+49,25 % Ta Ha
32,03+5,20 % BiIHOCHO KOHTPOJIFO, BIAMOBITHO HA JPYrOMY Ta Ha BOCBMOMY

TIOKHAX MICIsA 00poOKH mypsT ra3oBoto cymimiito (puc. 3.4, puc. 3.5).

300
w® 250
x
B
\© T —aA— KOHTPOIb
= 200 (cMHanTocomu
o IHTAKTHWX
= 150 - : L ypis)
= —8— nocnig
< 100 (cuHanTocomu
2 eninenTMyHux
g Lypis)
E 50
0 . T T
1 2 4 8
TWXHI nicnA rinokcM4YHoro BNNMBY

Puc. 3.4. Jlunamika nakonumuenHs ['AMK cuHantocomamu rinokamiry
TOJIOBHOTO MO3KY IIypiB 32 YMOB MOJEJI TIEPUHATAIBHOI TIMOKCIi,
n=10

* — P <0,05 BiTHOCHO KOHTPOJIIO
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>
< 40

20

0
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TwxHI nicna rinokcu4HOro BNNUBY

Puc. 3.5. Hakommuenns ['AMK cuHanTocoMamu TilOKaMIly TOJIOBHOTO
MO3KY IIIypiB 32 YMOB MO/ TIepUHATAIBHI TIMOKCIi,
n=10

* — P <0,05 BiTHOCHO KOHTPOJIIO
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VY Tanamyci, HaBmaku, Oyyno moka3zaHo MigBUIEHHS HakonuueHHs ["TAMK
HEpBOBUMH TepMmiHaisiMu Ha 17,2455 % Ta Ha 49,68+11,80 % BigHOCHO
KOHTPOJIIO, BINOBIIHO Ha TEPIIOMY Ta HAa BOCBMOMY THXHSIX TICIS

TIMOKCUYHOTO BIUMBY (puc. 3.6, puc. 3.7).

400
350
300 —A— KOHTPOnb
\ (cuHanTocomm
250

—8— focnig

\\ IHTAKTHUX LLYpiB)
NS

nmonb FAMK / (xB*Mr Ginka)

150 T (cMHanTocomu
N<i eninenTuyYHnx
100 Y LuypiB)
50
0 . T .

1 2 4 8

TwxHI nicnsa rinokcUM4yHoro BNsIMBY

Puc. 3.6. Jlunamixa HakornumyeHHs ['AMK cuHanTocomamu TajiaMmycy
TOJIOBHOTO MO3KY IIypiB 32 YMOB MOJIEJI TIEPUHATAIBHOI TIMOKCIi,
n=10

* — P < 0,05 BiTHOCHO KOHTPOJIIO
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Puc. 3.7. Hakomumuenns ['’AMK cuHantocomMmaMu TajgamMycy TOJIOBHOTO
MO3KY IIypiB 32 YMOB MOJIENi TIEPHHATAIBHOI TIMOKCIi,
n=10

* — P <0,05 BITHOCHO KOHTPOJIO

Otxe, Oyyo BCTaHOBJIEHO, IO AuHaMika po6otu ['AMK-Tpancnoptepis
npoTaroM 1-8 THXKHIB €KCIIEpUMEHTY Maja MOAIOHMUN XapakTep y BCIX CTPYKTypax
TOJIOBHOTO MO3KY SIK Y HOpMi, Tak i 3a yMOB maroJjorii. Tak, Ha IpyromMy THXHI
BiIOyBasioch pi3ke mnpurHideHHs akymyisinii TAMK cunanrocomamu, mpoTsrom
HACTYMHUX [JBOX TW)XHIB BOHO CYTTEBO CIOBUIBHIOBANIOCS, a 3 YETBEPTOro M0
BOCBMOTO TIXKHIB CIOCTEpIrasiocsi MoBUIbHE 3pocTaHHs piBHA akymymsamii TAMK,
AKEe HE JOCsTaio piBHA Mepiioro TwxHsa. Lle cBiIUuTh Mpo Te, M0 came Ha paHHIX

eTarax PO3BUTKY TOJIOBHOTO MO3KY BIJOYBAa€ThCS IMOCHIIEHA aKTHUBHICTH 1 BJAacHE
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po3Butok I'”AMK-epriunoi cucremu, nody0Ba HEHPOHAIBHUX MEPEXK 1 KOHTAKTIB,
PO3BUTOK T'aJIbMIBHUX CHUHAIICIB.

OTxe, piBeHb aKyMyJsIllii (HAKONMMYEHHS) CHHANTOCOMaMH TOJIOBHOTO
Mo3ky mypiB 'AMK 3HmKyeThCcst 3 BIKOM y 000X Tpymax TBapWH, aje TUHAMIKa
UX 3MIH MiJl BIUIMBOM TIMOKCUYHOTO CTPECY y PIZHUX OOJIACTAX MO3KY HE €
oaHakoBoro (Tabi. 3.1.). Tak, y KOopi THNOKCUYHUX TBAPHH 1€ 3HUKEHHSI CTAHOBUTH
15,7£7,9 %, 61,5£5,9 %, 43,9+4,7 % BiANOBIIHO HA APYrOMYy, YETBEPTOMY Ta
BOCBMOMY TIKHSIX TicHs rinmokcudHoro ctpecy (3a 100 % mpwuiiHATe 3HaYEHHS Ha
NepuioMy THXKHI TICHS TIMOKCIi), Yy KOpi KOHTPOJBHUX TBAPUH TOTO K BIKY
3HIDKEHHS CTaHOBUTH 25,9£7.6 %, 56,9£4,9 %, 47,7+4,5 % BignmoBigHo. Y
rinoKamIi TIMOKCUYHUX IIypiB 3HWkeHHS akymyisuii 'AMK cunanrocomamu
Oynmo HactymauM: 44,1+6,5 %, 46,1+£3,5 %, 48,9+3.9 % BiANOBIAHO HA APYromy,
YETBEPTOMY Ta BOCBMOMY THXHSIX MICJIS TIMOKCIi, @ Y KOHTPOJIBHUX TOTO K BIKY —
Ha 28,4+6,3 %, 35,3+6,6 %, 23,5+6,6 % BignoBigHo. Axymymsmis ['TAMK
CHHANTOCOMAaMH TalaMyCy TIMOKCHUYHUX INypiB 3HU3WiIacs Ha Ha 54,3£5,9 %,
65,5+6,3 %, 60,3+3,1 % BiAMOBIAHO uYepe3 MBa, YOTHPH Ta BICIM THKHIB IIICII
TIMOKCUYHOIO BIUIMBY, a y TaJlaMyCl 1HTaKTHUX IIypiB TOTO X BiKy — Ha 43,6+8,3

%, 57,9+£3,9 %, 68,9+2,6 % B1AIIOBIIHO.



Axymymsinis TAMK (y % BIZHOCHO MEpUIOTO THXKHS)
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Taoanusa 3.1.

CHHAIITOCOMaMHu

KOpH, TIOKaMIy 1 TajJlaMyCy 3a yMOB MOJeNli TepuHaTanbHOi Trinokcii (Mtm,

n=10)
Twxni | Kopa Nnmokamn Tanamyc
micis Konrtpoib I'imokcist | Kontpons | T'imokcis | Kontpons | [nmokcis
TimoKcii
1-# 100£10,6 100+£8 100+£3,7 100+4,3 | 100+11,3 100+4,7
2-in | 74,1£7,6* 84,3+79 | 71,6+£6,3*% | 559+6,5*% | 56,3+8,3* | 45,7+5,9*
4-t1 | 43,1+£4,9*% | 38,5+£5,9% | 64,7£6,6* | 53,9+£3,5% | 42,14£3,9*% | 34,5+6,3*
8- | 52,3£4,5*% | 56,1£4,7* | 76,5+6,6* | S51,1£3,9* | 31,1£2,6* | 39,7+3,1*

* — P <0,05 BITHOCHO TIEPIIOTO THKHS

Takum ywmHOM, HamMu OyJIO MNPOJEMOHCTPOBAHO 3HW)KEHHA IOYATKOBOI

mBuakocti  HakommuenHs [ HJTAMK —cHHamTocoMamMd KOPH 1  TilOKaMmIy,
BUJIVIECHUMH 3 MO3KY IIypiB uepe3 8-9 TwxkHIB (MEpioa MOCITHEHHS CTaTeBOI
3pUIOCTIi) MICHsl TOTO, SIK BOHU 3a3HAJM BIUIMBY Tinokcii 1 cynoM (y Bimi 10-12 nHiB
HiCJIsi HAPOJKEHHS) Y MOPIBHIHHI 3 KOHTPOJIbHUMHU IIIypamMu, ajie MU HE 3HAUIUIH
HISIKUX 3MiH y Tamamyci (puc. 3.1).

Ile moOsICHIOETBCSI THUM, WIO IMOBIPHO BiIOYBA€TbCA JESKE IMiJABUILEHHS
excnpecii ["AMK-tpancnoptepiB y Kopi, SK KOMIICHCAIIMHUI MEXaHi3M Yy
BIJIMOBIAb HA TIMOKCHYHUN CTpEC, a TIIOKaMIll — HaBMaKU CYTTEBE 3HMKCHHS ITIET
eKCIpecii, 10, y CBOI 4Yepry, COpUITUME KOMIICHCAIIMHOMY TaJlbMyBaHHIO 3a
no3akimituHHOro piBHt [AMK y BianoBigp Ha

pPaxyHOK  TIiIBUIICHHS

iHTeHcudikanito mnpoueciB  30ymkenHs. Illomo Tamamycy, TO BiH He Mae
BucokoadinHoi cucremu akymyisuii AMK, 1, 3a mitepatypHumu nanumu | 185-

188], y HBOMY BIJICYTHI 3MIHH €KCHpecii TPaHCIOPTEPIB BHACIIAOK TIMOKCIi, TOMY
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ocobmuBocti  akymymsuii  'TAMK  cuHanTocomMmamMu Talamycy —MOTpEOYIOTh
MOJAJIBIINX JOCHIKEHE.

OTpumani AaHi YiTKO KOPENIOIOTh 3 HAIIUMU TMOTEPEIHIMHU pe3yabTaTaMu
JTOCHIJKEHb 00 OI[HKK IO3aKJIIITUHHOTO PIBHA [3H]FAMK B HEPBOBUX
3aKIHYCHHAX TIICIAS TEepUHATAIbHOI TIMOKCII, MiJ Yac SAKUX OyJI0 BHUABJICHO
JOBrOTpHBAIC IIABUINCHHS mo3akmituHHOTO piBHs [ HJTAMK y kopi Ta
rinokamIii, B TOH ke yac y TajlaMyci Takux 3MiH He criocTtepiraiocs [ 189, 190].

Sk miACYMOK, MOKHA CKa3aTd, IO TINOKCiA HE BIUIMBAE HAa CTPYKTYPY
TPaAHCIIOPTEPIB, MPO L0 CBITYUTH BIACYTHICTH 3MiH Y iX cnopigHeHocti 1o 'AMK
miJ  JI€0 TIMOKCHYHOTO cTpecy. OnHak BOHA BIUIMBAE HAa MIUIBHICTH IUX
TPaHCHOPTEPIB Y HEPBOBUX TEPMIHAJSX, TOOTO Ha PIBEHb iX EKCHpEcii, OCKUIbKU
noyatkoBa MmBHIKICT, HakonuueHHs ['AMK 3HmxkyeThcs 3 BikOM y 000X rpymnax
TBapUH. AJie IMHAMIKa LMX 3MIH MiJ] BIUIMBOM TIMOKCIi y pI3HUX 00JacTAX MO3KY
HE € OJIHAKOBOIO, 1 HAWOIBII BPa3MMBOIO AUISHKOK 0 TIMOKCHYHOTO
MOIIKO)KEHHS € TIMOKaMII.

Ockiutbku  ['AMK  oHTOreHeTMdyHo €  nepumiuM  (QYHKIIOHAJIBHUM
HEHpOMeaiaTopoM B MO3KY, SIKUH PO3BUBAETHCS, 1 BUKOHYE BAKIUBY (PYHKIIIIO
curHamizamii ayis (OpMyBaHHS CHHANCIB 1 CHHANTUYHOI MEpEXi, MaTOJOTIuHI
HACMIJIKK TIMOKCIi, MEpPEeHeCeHOi Yy PaHHbOMY BIIll, MOXYTh OyTH pe3yJbTaTOM
MOPYIIECHHS PETYJIALii mpoIecy 0o3piBaHHS MO3Ky [ 191].

[lincymoBytroun yci Bullle HaBeleHI (PakTU Ta BJIACHE PE3yJbTAaTH HaIIUX
JTOCIIKeHb, MOJKHA CKa3aTH, 110 TIo0ajabHa TIMOKCIS CYTTEBO BIUIMBAE Ha MPOIIEC
peakymymamii  nozakmitiHHOT ['AMK  mpecHHanTMYHUMHU — TepMIiHAISIMH, — aje
BEKTOPH 1 MEXaHI3MH 3MiH € PI3HUMHU B PI3HUX CTPYKTYpax TOJOBHOTO MO3KY.
Axmo mouyarkoBa MBUAKICTh akymyisimii TAMK B kopi He 3a3Haja BIUIUBY
TMOKCIi, a y TajJlaMycl CHOCTEpIrajJoch HaBITh JedKe 11 MIABUIICHHSI, TO Y
rimokammi npornec akymyisinii AMK 3nauno ynoButbHIO€Thes. lle mae migcraBy
BBAXKATH, 110 HACTIJKOM TINOKCIi € MOpYyIIeHHS OanaHCy TrajJbMIBHUX IPOIIECIB

MDX TIIIOKaMIIOM 1 KOPOIO.
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3.2. BumuB NO-711 ta B-ananiny Ha BUCOKOa(iHHe TpaHcHOpTep-
onocepeIKoBaHe HAKONIMYEHHSH [3H]FAMK B0JIbOBAHUMM HEPBOBUMH
3aKiHYeHHSIMHM T'OJIOBHOI'0 MO3KY IIYpIiB

3.2.1. Epexm NO-711 ma B-ananiny na naxonuuenns [ H]TAMK

13071608 AHUMU HepesosUMU 3AKIHYEeHHAMU Kopu c0106H0O20 MO3KY mypl8

Y  mepmiii  cepii ekcnmepumentiB 3 NO-711, BHCOKOCEICKTUBHUM
6smoxatopom TpaHcnoptepiB 'TAMK tunmy GATI, ta B-ananinom, cyOcTpaTHUM
irioiropom tpancnoprepisB AMK tuny GAT3, mu oumiHwmM, Ak 4Yac iHKyOamii
CHUHAINTOCOM 3 1HT101TOpaMu BIUTUBAE€ HA HAKOTIMYCHHSA [3H]FAMK.

byno mnpoBeaeHO MNOPIBHSUIBHUM aHaN3 «rOCTpUX» €QeKTiB 1HTI0ITOPIB
T'AMK rtpaHcrioprepiB Ha mBmikicts Hakommuenus ["HJTAMK Ta ix edexriB
michs momnepeiHboi 1HKyOalii 3 cuHantocomamu npoTsaroMm 15 xBunmH. [l ugac
JTOCHIJKEHHST «rOoCTpux» e(EeKTIB 1HTIOITOPU J0JaBajid B CEpEeAOBUINE IHKyOarlii
ogHouacHo 3 [‘HJTAMK, ska iHilil0€ MOYATOK TPOIECY HAKOMHYCHHS
HeilpoMmeniaTtopa. 3a  MOYaTKOBY  IIBUAKICTb  BBAXKAETbCA  HAKOMHMYEHHS
HEelpoMeniaTopiB CHHANTOCOMAaMHU 3a MEPIITy XBUIMHY.

Ha cunanrocomax Kopu roJIOBHOTO MO3KY OyJI0 MOKa3aHO, IO «TOCTPHID
edekt BHUcOKocenekTuBHOro Osokaropa TpancrnoptepiB 'AMK GATI1 tumy NO-
711 (30 MxM) OyB TakuM ke, K 1 e€eKT Mmcis Horo momepeaHboi 1HKyOari 3
cuHantocoMmamu  npotsarom 15 xBwmH. NO-711 3HMWKyBaB HAaKOIWYEHHS
[3H]FAMK CHHANTocoMaMu 3a 5 XBWIMH Ha 94,3% y BUNAIKy OJHOYACHOTO

nonasanns 3 ["HITAMK Ta Ha 93,6% micisi morepennpoi iHKy6aii (puc. 3.8, A)
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Puc. 3.8. Haxommuennst ["H]TAMK cuHantocoMamu KOpPH T'OJIOBHOTO MO3KY
mrypiB 3a aii 30 MmkM NO-711 (A) Ta 100 mxM B-ananiny (b);
n=6

* P<0,05 BIZHOCHO KOHTPOJIIO

Ha puc.3.8, b npeacraBieno Haxommuerns ["H[TAMK cHHanTOCOMAaMH MIif
BIUIUBOM cyOctpaTtHoro iHrioitopa tpancnoprepie 'TAMK GAT3 Ttumny p-ananiny
(100 mMxM). 3a ymoB nmomaBaHHs P-amaminy ogHowacHo 3 [HJTAMK 1o
cepeoBHINla 1HKYOAIlll COCTEPIraii HE3HAYHE 3HMKEHHS MOYAaTKOBOI IMIBUAKOCTI
naxonmdenns ["HJTAMK cuHanmTocoMamu Ta ii akymyssimii 3a 5 XBuInH — Ha 3%
Ta 6,3% BiamoBimHO. OnHAK, MCIA TONEpPeAHBOT 1HKYyOalli cHHamTocoM 3 [3-
QJaHIHOM TPOTITOM 15 XBWJIMH CHOCTEPIrajgoch 3HWKEHHS MOYATKOBOI IMIBUIKOCTI
HAKOIIMYEHHS [3}1]FA1\41< Ha 14,1%, a HakonmM4EeHHA [3}1]FA1\41< 3a 5 XBWJIMH Ha
21,4%. Otxe, micid NOMNEPeNHbOT 1HKyOalii 1HrioiTopHUM edekT [-anaHiHy

MOCWIIOBAaBCS. AHAJIOTUHA 3alieXHICTh 1HriOiTopHOro edexrty NO-711 Tta B-
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allaHIHy BiJ 4acy 1HKyOalii crocrepirajgach 1 B €KCIIEpUMEHTaX Ha CHHANTOCOMAax
TajlaMycCy Ta TIOKaMITy.

B nactymHux ekcnepumenTtax OyB mpoanamizoBanumii BrumB NO-711 1 f-
aJaHIHy Ha TIOYAaTKOBY IIBHJKICTh HAKOMUYCHHSI [3H]FAMK CHHANTOCOMAaMH
KOpH TOJIOBHOTO MO3KY HIypiB uepe3 8-9 TIKHIB MIC MEepUHATAIBHOI TIMOKCII Ta
KOHTPOJIBHUX TOTO X BiKy. [IpoTOKON €KCrepuMEHTIB 3 1HTIOITOpaMH BKIIIOUAB
nonepenHto iHKyOamito cuHantocom 3 30MkM NO-711 a6o 31 100 mMxM J-
QJIaHIHOM TIPOTATOM 15 XBUIJIMH.

Jlocmimpkennss Hakommdenuss ["HJTAMK HepBOBHMH TEpMiHAISIMH KOPH
TOJIOBHOTO MO3KY IYpiB KOHTPOJBHOI TPYNH BUSBWIM, 110 MOYATKOBA IIBUAKICThH
HAKOTIMYCHHS [3H]FAMK mig BmmBoM NO-711 3amwkyBamace Ha 80,1% — 3
150,2+2,4 mMons/xB X Mr mpoTeiny 10 29,3+3,9 nmoib/XB X MTr NmpoTeiHy (pwuc.
3.2.1.2). IloyaTkoBa MBUAKICTH HAKOTIMYEHHS [3PI]FA1\/II( CHHANTOCOMAaMHU KOPH
HIypiB, SIKI 3a3HAJM MEpPUHATAIBHOI rinokcii, craHoBmwia 140,8+1,9 nMosb/XB X Mr
nporeiny. 3a mpucytHocti NO-711 mouarkoBa MIBHIKICTh HAKOMAYEHHS
[PHITAMK sumkyBanack Ha 78,2% i cknagana 30,7+2,1 IMONB/XB X Mr MpOTEiHy.
Takum ynHoM, BB NO-711 Ha HakonmU4YeHHS [3H]FAMK CHHANITOCOMAaMH KOpU
KOHTPOJIbHUX TBapUH 1 TUX, SIK1 3a3HAIM BIUIMBY TIMOKCIii, BUABUBCS MOIIOHUM.

Ilin BmmBOoM [-amaniny (puc. 3.9) moyaTrkoBa MIBUAKICTh HAKOTHMYCHHS
[3H]FAMK CHHANTOCOMAaMH KOpPU TOJIOBHOTO MO3KY KOHTPOJIBHHUX HIypIB
3HmKyBajach Ha 14,1% 1 ctanoBuna 129,1+3,8 nMoab/xB X Mr npoTeiHy. Y Hiypis,
SKI 3a3HAJIM YMOB TIMOKCIi, TMOYAaTKOBa IIBUIKICTb HAKOIIMYCHHS [*HITAMK
CHMHAlITOCOMAaMH KOpPHW 3a MPUCYTHOCTI [-ajmaHiHy 3HWXKyBamach Ha 15,1% 1
ckianana 120,0+£3,1 nMoib/XB X Mr npoTeiHy. TakuM 4uHOM, e(EeKTUBHICTH Aii [3-

aJlaHIHy CYTTEBO HE 3MIHIOBAJIaCh y TBapHH, IO 3a3HAJIW MEPUHATAIBHOI TIMOKCII.



-79-

100 -
90 -
80 -
70
60 -
50 A
40 -
30 A
20 A
10 -

-

H

3HUMEeHHA NoYaTHOBO! WBUAKOCTI
HakonuueHHA [3H]FTAMK, %

NO-711 rinoKcia+ B-anaHin rinokcia+
NO-711 B-anaHiH

Puc. 3.9. TlouarkoBa MBHUIKICTh HAKOITMYCHHS [3H]FAMK CHHANTOCOMaMHU
KOpU TOJIOBHOTO MO3Ky IypiB mia BmmBoM 30 MxM NO-711 ta 100 MxM -
amaniny. 3a 100% mpuUifHsATO MOYATKOBY WIBMAKICTH Hakommuenns ["HJTAMK Ge3

J0AaBaHHs 1HT1OITOPIB.

3.2.2. Egexm NO-711 ma pP-anaminy na naxonuuenns [ H]TAMK

[301bOBAHUMU HEPBOBUMU 3AKIHYEHHAMU CINOKAMNY WYpI6

VY cunanrocomax rinokammy (puc. 3.10) NO-711 3HMXKYyBaB MNOYaTKOBY
MIBUJIKICTh HAKOIMMYCHHS [SH]FAMK Ha 84,3% — 3 178,6£2,8 1IMOJB/XB X MT
npoTeiny B KOoHTpodi 1o 28,0+1,1 mMonib/XxB X MT npoTeiny y npucytHocti 30 MkM
NO-711. V rinokammi urypiB, sIKi 3a3Hajdd yMOB TiMOKCili y paHHBOMY Billl,
MOYATKOBA IIBUJKICTh HAKOMUYCHHS [3H]FAMK CHUHAIITOCOMAMH CTaHOBHJIA
167,7£2,1 nmounb/xB *x Mr mpoteiny. [nkyOarist cunantocom 3 30 MxM NO-711
MPU3BOMMIA [0 3HIKEHHS mBHAKOCTi Hakormuenns ["HJTAMK Ha 80,1% — 10
32,6+1,2 nmoab/XB X MT npoTeiny. Takum 4uMHOM, €peKTHBHICTh BILIMBY NO-711

. 3 .
Ha noyaTkoBy MBHIKICTE HakonmyeHHA ["H|'AMK cunanrtocomamu rinokamiry
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3HIDKYBaJlach y TBAapWH, 1[I0 3a3HajM NEpHUHATAJIbHOI TIMOKCIi y MOPIBHSIHHI 3
KOHTPOJIbHUMU.

3a mpucyTtHocTi y cepenoBumli iHkyOamii 100 MmxM B-amaniny (puc. 3.2.2)
MOYATKOBA IIBHJKICTh HAKOTTUYCHHS [3H]FAMK CHUHANTOCOMAaMH  TiMOKaMITy
KOHTPOJILHUX IIypiB 3HWXKYyBanach Ha 14,4% 1 cranoBuma 152,9+4.3 mMmonb/XxB X
MI' TpoTeiHy. Y mIypiB, fKi 3a3HajM BIUIMBY TINOKCIi, MOYAaTKOBa IIBHUJIKICTbH
naxormaenns [ 'HJTAMK cHHAnmTOCOMaMH TiMOKaMIly 3a NPHCYTHOCTI P-amaHiHy
3HKyBanack Ha 22,1% 1 cranoBuna 130,7+3,2 mMonw/xB X Mr mporteiny. OTxe,
edekT [-alaHiHy MOCUJIIOBABCS Yy HEPBOBHUX 3aKIHUCHHSX TIMOKAMITy THUX TBapHH,

AK1 3a3HAIM YMOB MIEPUHATAIBHOI TIMOKCIi.
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3HWKeHHSA NoYaTKOBOI WUBMAKOCTI
Hakonu4yeHHA PH]FAMK, %

NO-711 rinokcia+ B-anaHiH rinoKkcia+
NO-711 B-anaHiH

Puc. 3.10. IlouarkoBa MIBHIKICTE HAKOTIHYEHHS [3H]FAMK CHHANTOCOMAMH
rinokammy 1mypiB mix BrmmBoM 30 MkM NO-711 ta 100 MxM B-ananiny. 3a 100%
NpUNHATA TOYaTKOBAa IIBUAKICTh HAKOMWYEHHS [SH]FAMK 0e3 [JomaBaHHA
1HT101TOP1B;
n=7

* P<0,05 BIZHOCHO KOHTPOJIIO
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3.2.3. Egexm NO-711 ma [f-ananiny na naxonuuenns [ H]TAMK

13071608 AHUMU HEPBOBUMU 3AKIHUEHHAMU MAIamycy wypie

VY HepBoBUX TepMiHAIAX Tadamycy (puc. 3.11) konTpoapHuX nrypis NO-711
3HIKYBaB MOYATKOBY IIBUAKICTh HAKOTHYEHHS [3}I]FA1\/II{ Ha 79,6% — 3
142,4+4,8 nmonb/xB X Mr mpoTeiny mo 29,0+2,1 mmoaws/XB X Mr MPOTEiHy.
[louaTkoBa MIBUAKICTh HAKOTHYEHHS [3H]FAMK CHHAIITOCOMAMHU  TaJlaMyCy
IIypiB, sKI 3a3HaIM BIUIMBY rimokcii, 3a mii 30 MxkM NO-711 3HmwKyBajmach Ha
70,9% — 3 143,5+4,2 nmonp/xB X Mr mpoTeiny ao 41,8£3,4 mMoiB/XB X MT
nporeiny. Takum uwmHOM, edexktuBHicTs BBy NO-711 3MeHmyBamach y
HEpPBOBUX 3aKIHYEHHSX TajamMycy TBapHWH, $KI 3a3HAIM YMOB NEpPUHATAIBHOL
TIMOKCIi, MOPIBHAHO 3 KOHTPOJIbHUMH.

3a ymoB 15-XBUJIMHHOI mOMNEpPeAHBOI IHKYOAIlii CHUHANTOCOM TaJlaMyCy
KOHTpoJibHUX ImypiB 31 100 MxM B-amaniny (puc. 3.11) mouarkoBa HIBHUIKICTH
HaKOTIMYCHHSI [3H]FAMK sHmwKyBasack Ha 20,2% 1 cranoBwia 113,643,3
IMOJIB/XB X MT NpOTeiHy. Y HIypiB, SKI 3a3HaJIM YMOB MEPUHATAIBHOI TIMOKCII, 3-
aJlaHIH BHKJIMKAB 3HIDKCHHS TOYaTKOBO1 IMBHUJIKOCTI HAKOITMYCHHS [3H]FAMK
cuHantocoMmamu Tajgamycy Ha 30,2%, mio ckmagama 100,1+2.5 mMonb/XxB X Mr
npoteiny. OTxe, BIUIMB [-ajlaHiHy MOCWJIMBCS Y HEPBOBHUX 3aKIHUEHHSX TaJlaMyCy

H1ypiB, SIK1 3a3HAJIM YMOB TIMOKCIi y paHHbOMY BIIIi.
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Puc. 3.11. [louaTtkoBa MIBUIKICTh HAKOTTUYCHHS [3H]FAMK CHUHAIITOCOMAaMHU
taamycy mrypiB mig BrmmBoM 30 MkM NO-711 ta 100 MxM B-ananiny. 3a 100%
npuifHsTa TOYaTKoBa MBHAKiCTE HakommdenHs [ HJTAMK 6e3 gomaBaHHS
HT101TOPIB;
n=6

* P<0,05 BIZHOCHO KOHTPOJIIO

I'AMK Bigirpae KIOYOBY poOJib Yy perysimii 30yaJIMBOCTI HEUPOHIB 1
niaTpuMIl OanaHcy MDK HpoliecaMH TajdbMyBaHHsS Ta 30y/keHHs. CHOJIyKH, IO
B3aemoaitote 3 TpaHcnoprepamu ['TAMK GATI1 ta GAT3 TuMiB, CTaHOBIATH
ocoOMMBUM  HaykoBUM  1HTepec 3 Touku 30py miaBumieHHs ['AMK-
HelpoTpaHcMicii, OCOOJMBO 1€ CTOCYETbCA BHUCOKOCEJIIEKTUBHHMX 1HTIOITOpPIB
GATS3, 1 Ha chOTOJIHI PO HUX AYyXKe Majio BimoMo [7]. Jlo TenepilmHbOro yacy s
JIKyBaHHS MapIliaJIbHAX CMUICITUYHUX HamaliB BUKOPUCTOBYBAJIM TUIbKU TiaraOiH
— ceneKkTuBHUM 1HT10ITOp Tpancnoprepy GATI [192].

BpaxoByrouun Te, mo ocHoBHuMH Tunamu ['AMK-tpancnoprtepiB, ski
BU3HAYAIOTh ONTUMAaJbHUNA piBeHb Mo3akiiTUHHOI ['AMK y romoBHOMY MO3KY, €

GATI 1 GAT3, nHamu Oyn0 TPOAHANI30BAHO BIUIMB BHCOKOCEJIEKTUBHOTO
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onokaropa GAT1 — NO-711 Ta cybcrparnoro inriditopa GAT3 — [(-ananiHy Ha
HAKOIIMYEHHS [3H]FAMK HEpPBOBUMHM 3aKIHUCHHSMHU TOJIOBHOTO MO3KY IIypiB.
byno mokasano, mo y cuHantocomax Kopu edektuBHICTh Aii NO-711 ta B-ananiny
HE 3MIHIOBAIMCH MICIS TMEPUHATAIBHOI TIMOKCIi y TOPIBHSAHHI 3 KOHTpOJeM. Y
HEPBOBUX 3aKIHUCHHSX TINMOKaMIy 1 Tajamycy eQeKTUBHICTh il [-aiaHiHy
M1BUINYBAJIaCh BHACIIAOK BIUIMBY IMEPUHATAILHOT TMOKCIi, TOAl AK €(EeKTUBHICTD
NO-711 3menmyBanaca. Hami mani npo BmmB NO-711 1 B-anmaniny B Tanamyci
JAl0Th TIACTaBy BBaXKaTH, IO CIIBBIAHOIICHHS EKCIIECOBaHUX Ha MeMOpaHi
tpancroptrepiB GATI 1 GAT3 tumy 3MIHWIOCS TMICHA BIUIMBY NEepUHATAIBHOI
rinoKcii, 3a0e3Meuyroyn TakKuM YHHOM KOMIICHCATOPHUM MEXaHi3M, IO JISKUTh B
OCHOB1 MIATPUMKH ONTHUMAaJIbHOTO piBHS mno3akmituHHOT [TAMK. B Toif ke uac
BIJICYTHICTh 3MiH B edektuBHOCTI Aii NO-711 Ta B-amaHiHy B KOpi TOJOBHOIO
MO3KYy MOe BimoOpaxaru crtabuibHicTh criBBigHOmeHHs GATI1/GAT3 micns
nepuHaTaIbHOI Timokcii. HemomaBHO MM TakoX TMOKa3aid, IO MEepUHATAIbHA
TIOKCIsI HE CIOpUYUHSE 3MIH y coopimHeHocti npo cybocrpatry [PAMK-
TpaHCHOPTEPIB y KOpi, Trimokammi 1 Tamamyci [189], 1 me Takoxk J03BOJIsIE
OPUIMYCTUTH, [0 3MiHA e()EeKTUBHOCTI Aii 1HTIOITOPIB MiCHs MEepUHATAIBHOT
FMoKcii OUIBIIO MIpOI0 TOB's3aHa 31 3MIHAMHM KUIBKOCTI TPaHCHOPTEPIB Y
IIa3MaTUYHIM ~ MeMOpaHi, HDK 31  CHOPIAHEHICTIO  1HTIOITOpPIB 10
cyOcTpar3B'sa3yrounx caiTiB Tpancnoprepis I'AMK.

Hamni nmpumymienHss mpo Te, 10 BHACHIJIOK BIUIUBY TIMOKCIT 3MIHIOETHCS
ekcripeciss pi3HUX TumiB TpancnoptepiB ["AMK, miaTBepaXyroTh 1 JiTepaTypHl
nani. Tak, 30kpema, Melone ta cmiBaBT. [ 193] nmokazanm, mo TumyacoBa GoKaabHA
ilmeMist y IypiB BUKJIMKAae HOBY HEHpOHalbHY ekcrpecito TpaHcrmopTepiB GAT3
TUIY y KOpi moOau3y micip ymkomkeHHs. Dalby Ta crmiBaBt. [194] 3a3Haunmm, 1m0
npu enuiencii s e(EeKTUBHOCTI il HECENEKTHMBHUX 1HTIOITOPIB HAKOTUYEHHS
I'AMK Bkpaii BaxymBuM € came criBBigHomieHHss GATI/GAT3. Ilokazano, 110
aktuBamiss  GATI  mpoteinkinazoro C, I1HOyKOBaHa  CEpUH/TPEOHIHOBHUM

dochopunroBanHsIiM, B CBOIO uepry, cnopuse inTepHamizamii GATI1, a 3a
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NPUCYTHOCTI aKTHUBATOPIB TUPO3UHKIHA3M MPUCKOPIOEThess BOynoByBanH GATI y
wiasMaTuuHy MemOpany [195]. Bapto Ttakox 3a3Hauutd, mo GAT3-
omnocepenkoBane mnormHaHHgs ['AMK  Bimirpae ponb TUIBKM 32 TEBHHUX
G1310JIOTIYHUX YM TATOJOTIYHUX YMOB, 1 II€ TPU3BOJAUTH O IIJIBHIICHHS
aKTUBHOCTI HEWpOHIB Ta HopMajidye piBeHb BuBUIbHEHHS ['AMK y crpiatymi
[196].

ExcriepuMeHTH 13 3acCTOCYBaHHAM €K30T€HHOTo [-ajaHiHy € 0C00JIMBO
I[IKaBUMU, OCKUIBKM I MOJIEKYJa JIETKO BCMOKTYETHCS 3 IUIYHKOBO-KUIIKOBOTO
TpakTy 1 TpaHcnopTyetbes ao IHC. B-amanin motpammsie mo IHHC uepes
remaToeHedamiaHuii 6ap’ep 3a JOTIOMOTOI0 TaypHUH-UYTIMBOTO TPAHCIIOPTEPY -
aminokucior Na',Cl* - 3amexxanM umHoM. lleit TpaHCIOpTep BHCOKOCETEKTHBHHUIA
JUIsl B-aMiHOKHCIIOT, TOMY 110 Hi L-rimyramar (sSikuil TpaHCIOPTYEThCS aHIOHHUM
TPAHCIIOPTEPOM  aMIHOKUCIOT), Hi L-deHinamaniH (KU TpaHCTIOPTYETHCS
HEUTpaJIbHUM TPAHCIIOPTEPOM aMIHOKHUCIOT) HE BIUIMBAIOTH Ha PyX [-ajaHiHy
yepe3 reMmaroeHuedanmiuauii  Oap'ep.  P-ayJiaHIH = TaKOX ~ MOXE  JIOJaTH
rematoeHuedaniuauii  Oap'ep uwsixom mnacuBHol audysii [197]. Awnanoru -
allaHIHy TMPOTOHYIOTBbCA [l JIIKYBaHHA €MUICNICIi 1 B SKOCTI OCHOBH JUIS
CTBOpEHHsS mpoTHenuienTuuHux mnpemnapatiB [198]. Tlpu nmepopamsHOMYy BBEIIEHHI
KOHIICHTpaIlis B-ajaHiHy B IUIa3M1 KPOBI 3pOCTa€ MIBUIKO, TOCATAIOUM MAKCHUMYMY
yepe3 30-45 xB, 1 3Ha4HO 3HWXKYETheA npoTsaroM 90-120 xB [199]. He3paxaroun Ha
Te, 10 [-aJlaHIH € MPOCTOI0 aMIHOKHCIIOTOIO, BIH 3JIMIIAETHCS Mo 0CHTIKEHUM
1 IK HEBPOJIOTIYHUH Mpenapar, 1 sk OCHOBa JjIsl CTBOPEHHSI HOBUX TE€PaNeBTUYHUX
npemnaparis [200].

Hamri nani moo BIumBy [-aiaHiHy MOXKYTh OyTH LIKaBUMH III€ i TOMY, IO
B-ananin mae Benuke (i310J0TIYHE 3HAYEHHS. [-alaHiH ITUPOKO PO3MOBCIOIKEHUN
y MO3Ky 1 € OJHi€l0 3 HeOararboX MNPUPOJHUX [-aMIHOKUCIOT €HAOTEHHOTO
NOXO/KEHHsI y JoAMHU Ta ccaBmiB. CepeaHss KOHILEHTpalls [-aiaHiHy B
rojjoBHOMY Mo3Ky Bapitoe Mix 0,03 ta 0,08 MM. lleii nmiama3oH € aHAJIOTIYHUM

koHnenrpamii TAMK y IIHC [3]. JletasibHe BUBYEHHS KOHIIEHTpalliid [-alaHiHy B
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TOJIOBHOMY MO3KYy HIypiB IOKa3aJ0 pPErioHalbHI BIIMIHHOCTI: CEpeIHId MO30K
MICTUTh HaWBuily KoHueHTpamiro (0,108 MMosb/T 3aMOpOXkeHOI MacH); Kopa
MICTUTh TPOXH OiIbINE MOJIOBHHM 11bOTO 3HaYeHHs (0,065 MMOJB/T), B TOH Yac sk
MO30YOK MICTUTh HalHWK4Yy KoHieHTpamito (0,039 mMoimw/T). BiaMmiHHICTB
KoHIeHTpalii B pizHux cTpykrypax [[HC xapaxrtepna 1 nns TAMK. B IIHC j-
QIaHIH MOCHa0I0e HEWpPOHAJIbHY AaKTUBHICTh 3 TaKOIO X €(EeKTUBHICTIO, SK 1
I'AMK [197]. Opnak, posib [-ajaHiHy Yy PO3BHUTKY HEBPOJIOTIYHHMX pO3JaJiB
noTpeOye OUIBLIOTO 3'ACyBaHHA. Y LbOMY KOHTEKCTi, Hallll JaHI MOXYTb OyTH
IHHUMU JUISI aHali3y MMOBIPHOTO MDKCHHANTHUYHOIO MEPEXPECHOTO BIUIUBY MIXK
['AMK- Ta B-anaHiH-epriYHUMHU HEPBOBUMHU TepMiHATAMHU. TOOTO, BUBLIHHEHUH 3
HEpBOBUX TepMiHaiei [-amaHiH Moxke 1HrioyBatm mormuHanHs ['AMK
tpancrioprepamu GAT3 tumy. Kpim Toro, Mathers Ta iH. [201] HemomaBHO
MoKa3aiM, IO XIMIYHA Mepeada y TadbMIBHHUX CHHAICAX TaJlaMyCy BKIIIOYAaE B
cebe akTHBaIliO perenTopiB P-anaHiHOM. BaxIuBICTh [-aiaHiHy JIJisi CHHANTHYHOI
nepenavl MIATPUMYETbCS TUM (aKkTOM, IO Yy TAli€HTIB 3 [-ajJaHiHEMIEIO
(HakONMYeHHs [-ajaHiHy SK BpOJPKEHE TOpYIIEHHS MeTadomi3My) MOXYTh
PO3BUBATHUCS HEUPOJIOTIYHI BIAXUICHHS, MEXaHI3MH SKUX J10Ci He 3po3ymim [202].

Heo6xinno minkpecnutu, mo kpiMm ['AMK-tpancnoprtepiB, B-ananiH Mae
N'sITh BU3HAHUX CAWTIB 3B'A3yBaHHS 3 pELENTOpPAaMU: CAalT KO-aroHICTa IJILMHY Ha
NMDA peuenropi; cadT Ha TiainMHOBOMY perenrtopi; caith Ha [AMK,- i
'AMKc-peuenropax [197]. Ilpecunantuuni riyramatHi peuentopy NMDA tumy
JOKaJII30BaHl Ha HEPBOBHX TEPMIHAISAX TIMOKAMIy Ta KOPH TOJOBHOTO MO3KY.
AKTHBalllsl TJIyTaMaTHUX pEHEeNTOpIB MOKE BIUIMBAaTH Ha €(EKTUBHICTh SK
30yIKyrouoi, Tak 1 raipMiBHOI HeMponepegadi. OCKUIBKM aucOadaHc MK
30yIKEHHSIM 1 TaJbMyBaHHSIM BBAXKAETHCS BUPIIAILHUM (HAKTOPOM B ETIOJOTIi
HEHUPOJIOTIYHUX PO3JaJiB, [0 BUHUKAIOTH MICIS TIMOKCIl Ta CyJIOM Yy PaHHbOMY
Billl, -aJlaHIH MO’KE€ MaTH ITUPOKUMA CIIEKTP 3aCTOCYBaHHS, B TOMY YHCHI B SKOCTI

noaatkoBoro peryiaoBanHs ['TAMK- Ta riiyramar-epriuHoi HeHpOTpaHCMICII.
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3.3. BniuB aHTHenmulenTHYHOrO mnpenapary JleBeTupameramy Ha
KJI040Bi xapakrepucTukun I'AMKepriunoi Heliponepenaui y pisHuUX Bigaiiax
r0JIOBHOTO MO3KY LIypPiB y HOPMIi Ta 32 YMOB MO/ieJIi IepPUHATAJIBHOI MIOKCII

3.3.1. Bnaue anmuenitenmuuno2o npenapamy Jlesemupayemamy Ha
nozaxknimununuu pigenv I AMK y kopi 201061020 MO3KY wypie y HOpMi ma 3a ymos

Mo0eni nepuHamanvHoi 2inoKcii

Y cuHanmoTrocomMax KOpPH TOJIOBHOTO MO3KY IHIypiB aHTHENUICHTHYHUAN
npenapar Jleeruparneram (100 MxkM) He BIUIMBaB Ha IMO3aKIITUHHUN PIBEHb
PHITAMK, sikuii ckiamas: 39.33+2.89  mMoub/mr npoteiny y Bimi 17-19
NMOoCTHaTaNbHMK  AeHb, 67.01£4.83 mnMoms/Mr mpotreiny y Bimi  24-26
NMoCTHaTalbHMK  AeHb, 60.16£3.42 mnMome/Mr mporeiny y Bimi  38-40
NOCTHATAMbHUIA  JIeHb, 115.26+12.41 mnmonp/Mr mnpoTeiHy y Bimi 66-73
NOCTHATaNBHUNA JeHb (puc.3.12, A).

AHTHenienTHUHU npenapaT JleBeTwpaineraM TakoXX HE 3MIHIOBaB
MO3aKTITHHHAN PIiBEHb [3H]FAMK Yy CHHAIlOTOCOMax KOpPHU TOJIOBHOTO MO3KY
IypiB 1 3a yMOB MOJeJNll TNepHHATalIbHOI TIMOKCIi, sIKUWA cTraHoBuUB: 36.58+2.17
nMOJIB/MI MpoTeiHy y Biul 17-19 moctHatanbHuit neHb, 64.45+7.12 nMoab/mr
MpOTeiHy y Bimi 24-26 moCTHaTaJIbHUW JeHb, 76.24+5.11 nMoJb/MT MpPOTEIHY Yy
Bim 38-40 mocTtHatampHUM NeHb, 155.12+11.54 nmons/Mr MpoTeiHy y Biil 66-73
nocTHaTanbHUM AeHb (puc.3.12, b).

TakuM 4yWMHOM, MO3aKJIITUHHUIA PIBEHb [3H]FAMK Yy CHUHANoOTOCOMax KOpH
TOJIOBHOTO MO3KY IIYpiB 30UIBIIYETHCS MPOTSATOM IMOCTHATAILHOTO PO3BUTKY Ha
24-26 ta 66-73 TMOCTHaTalbHI JHI, ajJlé HaWOLIbIIE BiH 3pOCTae 3a yMOB MOJENi
nepuHaTaIbHOI Tinmokcii y Bimi 66-73 noctHataneHuit geHb (p < 0.01, BigHOCHO
HOpMH Ha 66-73 mOCTHaTaIbHUM JeHb, N=9). AHTHUENUICOTUYHHUN mpenapar
JleBeTupanieraM HE BIUIMBA€ Ha TO3AaKIITUHHUN  pIBEHb [3H]FAMK y
CHUHAIOTOCOMAaxX KOPU TOJIOBHOTO MO3KY IIypiB SIK y HOPMI, Ta 1 3a YMOB MOJei

NepUHATAIBHOI TIMOKCIT y BCIX BIKOBUX TpyIax JOCII)KYBaHUX TBAapHUH.
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Puc. 3.12. Tlosakmitunuuii piBens ["HITAMK y cHHAnTOCOMax KOpPH
TOJIOBHOTO MO3KY IIypiB PI3HOTO IMOCTHATaldbHOTO BIKY (AeHb 17-19, nenp 24-26,
nenb 38-40 and aenn 66-73) 3a BincyTHOCTI (BHIAUIEHO CIpUM) Ta 32 MPUCYTHOCTI Yy
cepenoBuill iHkyOaii Jleetuparneramy (100 uM) (BuaiieHO YEPBOHKMM) y HOPMI
(A) Ta 32 yMOB MoJieni nepuHatanbHoi rinokcii (b).

** p <0.01 BigHOCHO KOHTpOJtO Ha 17-19 mocTHatanbHuii fenb. +, p <0.05; ++,

p <0.01 BiTHOCHO MOKAa3HUKIB y HOPMI TOTO K BIKY.
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3.3.2. Bnaue anmuenitenmuyno2o npenapamy Jlesemupayemamy Ha
noszaxknimunnui pieenv I'AMK y cinokamni wypie y HOpMI ma 3a YM0O8 MOOei

NepUHamaibHOl 2INOKCIl

VY rimokammi mypiB Oyno MOKa3aHO, L0 aHTUENUISNTUYHHWA Mpemnapar
Jleerupaneram (100 MxM) He BIUTMBa€e Ha TMO3aKJIITHHHUN PiBEHb [3H]FAMK. Le
nokasHuk (micns 15 xB iHkyOarii 3 mpemaparom) ckiagae 50.44+3. mMoOIB/MT
npoteiny y Bimi 17-19 mocrharansauii aenb, 60.86+4.49 mmonb/MT MpOTEiHY Y
Billi 24-26 moctHaTanbHUN aeHb, 79.99+4.30 mMmoas/Mr MpoTeiHy y Bimi 38-40
noCTHaTaNbHMM  AeHb, 114.51+£6.28 mnmoas/Mr wMpoTeiHy y Bimi  66-73
NOCTHATaNbHUN JeHb (puc.3.13, A).

AnTHenienTHUHM mpenapaT JleBeTupaieraM TakoXX HE 3MIHIOBaB
nosaxyituaanit pisens ["HITAMK y cHHANoOTOCOMax TilOKaMITy HIypiB i 33 yMOB
MOJIeNl NMepUHATAIbHOI TMOKCIi, SSKUM cTaHOBUB: 95.99+8.60 mMOJIL/MT IPOTEIHY Y
Bim 17-19 moctHarameHuit neHb, 95.15+£10.70 mMons/Mr mpoteiny y Bimi 24-26
nocTHaTambHMM  AeHb, 107.25£13.19 mnMoms/Mr mpoteiny y Bim  38-40
MOCTHATANbHMM  AeHb, 135.92+591 nmons/Mr mpoTeiny y Bimi  66-73

nocTHaTalnbHUM AeHb (puc.3.13, b).
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Puc. 3.13. Tlo3akimiTuHHUIA piBEHB ["HITAMK y CHHANTOCOMAaX TiMOKaMITY
IIypiB PI3HOTO MOCTHATAIBHOTO BiKYy (HeHb 17-19, nenp 24-26, nenp 38-40 Ta AcHb
66-73) 3a BIACYTHOCTI (BHUILICHO CIpUM) Ta 3a MPHUCYTHOCTI Yy CEpEAOBHIIII
iakyOarii Jleserupaneramy (100 uM) (Buaineno uyepBoHuM) y HOpMi (A) Ta 3a
yMOB MoJieni nepuHatainbHoi rinokcii (Bb).

**  p <0.01 BimHOCHO KOHTpOIO Ha 17-19 moctHatameHuil newb. +, p <0.05; ++,

p <0.01 BiZHOCHO MOKa3HUKIB Y HOPMI TOTO K BIKY.
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TakuM umHOM, mo3akmiTHHEMA pisers [HITAMK y cHHAmoTocoMax
rinoKammy IypiB 30UIbLIYETHCA MPOTITOM MOCTHATAIBLHOTO pO3BUTKY Ha 38-40 Ta
66-73 TmocTHaTaJdbHI JHI, ajle HaWOUIbIIe BIH 3pOCTae 3a YMOB MOJENi
NepUHATAIbHOI TIMOKCli y BCIX BIKOBUX TpyHax JJOCTIDKYBAaHUX TBAapHH.
AHTHENIeNTHYHUN 1penapar JleBeTupalieraM He BIUIMBA€ Ha MO3aKJIITHUHHUN
pisers ["H[TAMK y CHHAIOTOCOMAXx TiIOKaMITy MO3KY LIypiB SIK y HOpMi, Ta i 3a
YMOB MOJENl TMEPUHATANIBHOI TIMOKCIi y BCIX BIKOBHX TpyMax TOCHIKYBaHHX

TBApUH.

3.3.3. Bnaue anmuenitenmuuyno2o npenapamy Jlesemupayemamy Ha
nosaxnimunnuii pieeno IAMK y manamyci wypie y Hopmi ma 3a ymos mooeii

NepuHamabHol 2iNOKcCil

Y ramamyci mypiB Oyslo TMOKa3aHO, IO AaHTHENUICNTUYHUN TMpermapar
Jleetupaneram (100 MkM) He BIUMBae Ha mo3akiiTHHHMH piBers ["HJTAMK. Ile
nokazHuk (micist 15 xB iHkyOamii 3 mpenapartom) ckiagae 31.53+£5.20 nmonb/mr
npoteiny y Biui 17-19 nmoctHatanbHuit neHb, 41.62+4.80 nmosb/Mr mpoTeiHy Y
B 24-26 mocTtHatamebHUN AeHb, 81.80+8.46 mMoms/Mr mpoteiny y Bimi 38-40
nocTHaTambHUM  JeHb, 119.00£15.10 nMoms/Mr mpoteiHy y Biml 66-73
NMoCTHaTaIBHUM JeHb (puc.3.14, A).

AntmeninenTuaHuii  mpemapar JleBetwparmeraM TakoX HE  3MIiHIOBaB
nosakitnaEmit piBers ["HJTAMK y cHHAMOTOCOMAX TilOKAaMITy LIypiB i 38 yMOB
MOJIeli MePUHATANBHOI TIMOKCIT, KMl cTaHOBUB: 42.36+3.58 mMOJIB/MT IPOTEIHY Y
Bii 17-19 mocrHatanbHuii jaeHb, 45.84+3.67 nMosib/MT mpoTeiHy y Bim 24-26
NOCTHATABHUMA  JIeHb, 68.12+8.50 nmomp/Mr mpoteiny y Bimi  38-40
nocTHaTaIbHUM  JeHb, 112.16£8.94 nmons/mMr mpoTeiny y Bimi 66-73
nocTHaTalnbHMK AeHb (puc.3.14, b).

Takum umHoM, pisens ["H[TAMK y mnpemaparax TalaMidHHX HEPBOBHX

3aKiHYEHb 30UTBIIYBABCS MijJ 4Yac po3BUTKY y Biui 38-40 mocTHaTanbHUMl JIeHb Ta
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66-73 mnocTHaTalnbHUM [I€Hb, a MEpHUHATalbHA TINOKCIA He 30UIblIyBaja IbOTO
3Ha4YeHHA. AHTHENUIENTHMYHUI mpenapar JleBerupalieraM He BIUIMBAaB Ha PIBEHb
3 . . . .
['HI'AMK y cycneH3isiX TaJlaMI4HMX CHHAIITOCOM y HOpPMI Ta 3a YMOB MOJENl

NepUHATAIBHOI TIMOKCIT y BCIX JOCTIIXYBAHUX BIKOBUX IpyIax.
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Puc. 3.14. Tlo3akiiTHHHUA piBEHb ["HITAMK y CHHANTOCOMAax TallaMyCy
IIypiB PI3HOTO TOCTHATAIBHOTO BiKYy (1eHb 17-19, nenp 24-26, nenp 38-40 Ta acHb
66-73) 3a BIACYTHOCTI (BHUIUICHO CIpUM) Ta 3a NPUCYTHOCTI Yy CEpEAOBHIII
iakyOarii Jleserupaneramy (100 uM) (Buaineno yepBoHMM) y HOpMi (A) Ta 3a
YMOB Mojiefii nepuHaTaibHoi rinokcii (Bb).

** p <0.01 BigHOCHO KOHTpOJItO Ha 17-19 mocTHAaTaNBHUI JCHB.
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3.3.4. Bnmue aummuenitenmuuno2o npenapamy Jlesemupayemamy Ha
3 . .
exzoyumos [TH]I'AMK cunanmocomamu 2inoxamny, manamycy i Kopu 20J108HO20

MO3KY Wypi8 Y HOpMI ma 3a yM0O8 MOOei NepUHAMAIbHOT 2INOKCIT

KirouoBuM mapameTpoM, SIKM CYTTEBO BIUIMBAE HAa TMO3AKIITUHHUNA PIBEHb
[3}1]FA1\41< Ta BHUBUIBHEHHS IUIIXOM €K30IIMTO3y 3 HEPBOBUX 3aKIHUYCHb, €
NOTEHIal  IUIa3MaTHyHOi  MeMOpaHM  HEpBOBUX  3akiHyeHb.  [loTeHrian
IUIA3MaTUYHOI MEMOpPAaHM BHUMIPIOBAIM 3a JOMOMOTo0 poaaMminy 6G, KaTioHHOTO
MOTCHIIIOMETPUYHOTO OapBHUKA, SKUH 3B'SI3YETHCS 3 HETATUBHUMH 3apsjaaMu
memOpan. Ilpemapar JleBetupaneram y kxonuentpamii 100 MmxkM cam mo cobi He
BUKIIMKa€ 3MIH Yy  CHEKTpl  BHUIPOMIHIOBaHHS  pojaminy. JlomaBaHHs
Jlesetupaneramy (100 MxM) TakoX HE BIUIMHYJIO Ha curHai ¢IyopecieHiii
ponaminy 6G y cuHanTtocomax rimokammy (puc. 3.15, A), mo BimoOpaxkae
BIJICYTHICTh Jlenioysipu3alii r1uiasmMatuuHoi memOpanu. [lomepemust iHKyOarris
CHUHANTOCOM TIMOKaMIly 3 MpenaparoM y Till ke KOHIIEHTpalii IpoTsaroM 15 xB He
3MiHWIa MeMOpaHHoro mnoteHuiany. Otxke, JleBerwpaineram miJl 4ac TOCTPOTO
BBEJICHHA Ta IMIC/IS MOMNEPEeNHbOi 1HKyOarii OyB IHEPTHHUM OO0 MEMOPaHHOTO
MOTEHIlaly CHHANTOCOM, BHJAUICHHX 3 YCIX TOCTIIKYBaHUX IUITHOK MO3Ky. Ll
JaHl y3TOJIKYIOThCS 3 pe3yJibTaTaMM TMOMEPEIHBOTO MIAPO3AUTY MPO BIACYTHICTD
BIUTMBY TIpenapaTy Ha TMO3aKJIBTUHHUM PIBEHb [3H]FAMK y npenaparax
CHUHANTOCOM.

CuHanTUYHI BE3WKYJIM BCEpPEAWHI HEPBOBHUX 3aKIHYEHb HAKOMUYYIOTh
HepoMeaiaTopu 3a JOMOMOTOI0 CHelM(DIYHUX BE3UKYISIPHUX TPAHCIOPTEPIB, SKi
KEPYIOThCSl MPOTOHHUM EJIEKTPOXIMIYHUM TPagi€eHTOM. AKPUINHOBHI OpaHKEBUH,
pH-uyTiBHii ¢yopeciieHTHHH OapBHUK, OYyB BUKOPUCTAHHWMA IS BUMIPIOBaHHSI
€K301UTO3y cMHanTUYHUX Be3ukyn [203-205]. Cam JleBeTrupaneraM He BIUIMBA€E Ha
(iIyopecueHLil0 aKpUAMHOBOTO OpPAHXKEBOTO, OCKUIbKM He OyJl0 BHSBIECHO
CYTTEBUX 3MIiH Y CHEKTpl BUINPOMIHIOBAHHA aKPHUIMHOBOTO OPAHXEBOIO Y

BinmoBinp Ha nponaBanHs 100 mMxkM mpenapary. Ha puc. 3.15, b mnokazaHo
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BIICYTHICTh TocTporo BBy JleBerupaueramy (100 mMxM) Ha npoOTOHHUMN
IPaJliEHT  CHHANTUYHUX  BE3WKYJ, OCKUIbKM TMpenapar He  30UIbLIyBaB
IHTEHCUBHICTh (PIIyOpECIICHIIIT aKPUAMHOBOTO OPAHXKEBOTO, IO CBIAYHIO PO
BIZICYTHICTh 3MiH anuau@ikaiii CHHANTHYHUX BE3UKYJ. 3a YMOB MONEPETHTHOI
iHkyGarii cuHanTocoM 3 mpemaparom (100 MxM) y cepexosumi, mo micturs Ca’’,
npoTsaroM 15 XBWIMH cCIUieck (UIyopecleHIli, 1HAYKOBAHUM ETOJSPU3AIIEI0
meMOpanu 3 BukopuctanHsaMm 35 MM KCl, 6yB BummM, HDK Yy KOHTPOJI, MIO
BimoOpaxkano 30umbIneHHs ek3o1uTo3y (puc. 3.15, B). KonTpossHi cuHanrocomu
MOTIEPEIHRO  IHKYOyBaJIM 3a THUX CaMHX YMOB 31 CTaHIApPTHUM COJIbOBHM
po3unHOM. CTaTHUCTUYHY 3HAYYIIICTh BU3HAYAIM 32 JOMOMOTOI0 OJHO(AKTOPHOTO

nucniepciinoro ananizy (ANOVA) [F(1,16)=10,45; p<0,01; n=9].
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Puc. 3.15. A — Ominka MeMOpPaHHOTO TMOTEHINAy CHHANTOCOM KOpH
TOJIOBHOTO MO3KY IIypiB 3a yMOB 3acTtocyBaHHs JleBetupaneramy (100 MxM). b —
diyopeclieHIis akpUIUHOBOTO OPaHXKEBOTO Micis JojaBaHHsa JleBeTupareramy
(100 mxM) Ta memonspuzamii memOpann 35 MM KCl. B — 30inbmieHas curaaimy
dyopeceHIlii akpuIuHOBOTO OPAaH)XEBOTO y BIAMOBiIAL HA 3acTocyBaHHS 35 MM
KCl y xontponi Ta miciga nomnepennboi iHKyOanii cunantocoM 3 JIEB (100 MxM).
Jlani npenacrasieHi sk cepeane £ SEM.

** p <0,01 BITHOCHO KOHTPOJIIO.
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VY HactynHiil cepii eKCnepuMEHTIB OyJi0 MOKa3aHO, L0 aHTUEMUICNTUYHHMA
npenapat JleBetuparietaM BHUKJIMKA€ TIJBHUINCHHS BHUBLILHCHHS [3H]FAMK
IUIIXOM €K30IMTO3y 3 HEPBOBHX TEpMiHAJIEH KOpH, TIMOKAMITy 1 Tajamycy
rOJIOBHOTO MO3Ky InypiB. EdextuHicTs mii JleBeTupameramy mMmigBHIYEThCS 32

YMOB MOJIeJ NepUHATAIBHOI Timokcii (puc. 3.16).
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Puc. 3.16. BBy npenapaty JleBetupaineramy (100 MkM) Ha BUBUIbHEHHS
PHITAMK uUBSIXOM — €K30LHTO3y, iHIYKOBAHOTO KAIi€BOK ACIONSIPH3ALIEO,
cuHantocoMmamu kopu (A), rinokamiry (b) 1 tanamycy (B) rosioBHOTO MO3KY 11ypiB
y HOpMI Ta 32 YMOB MOJIEJI TIEpUHATAILHOI TIMOKCIi.

*, P < 0,05 BimHOCHO KoHTpoJio; #, P < 0,05 BigHOCHO edekTy JleBeTupamneramy y

HOpMI, n=6.

Takox Oyno MNPOAEMOHCTPOBAHO, 1[0 AHTUENUICNTUYHMUNA Mpenapar
JleBeTuparieTaM BUKJIMKA€ IIIBUIICHHS BUBUILHEHHS [3H]FAMK IJISIXOM
€K301IMTO3Y 3 HEPBOBHUX TE€PMiHAJEH KOpH, TIOKAMITY 1 TalaMycCy 3a yMOB MOJei
NepUHATAIBHOI TIMOKCIi MPOTATOM BCHOTO IMOCTHATAILHOTO PO3BUTKY IIYpIB.

Kniniuno ngoBenenuit  antuenuientuyHuil  edext JleBetupaneramy y
MaIlEHTIB Ta I1HAWBIAyaJdbHAa UYTJIMBICTH O TIpenapaTry J0Ci 3aJMIIalThCS
HE3'sICOBaHMMHU, a TOYHI MEXaHI3MHU Horo Jii HeBigomi. TpaHcMeMOpaHHUN OLIOK
CUHANTUYHUX Be3WKyldl SV2A, moreHuiiiHa MIlIeHb [l1i Ipenapary, eKCHpeCcyeThCs
B MO3KYy HOBOHApPOJ/DKEHMX IIypiB Ta JIIOJUHU Ta MPOTPECUBHO 3pPOCTAE 10
nopocioro Biky [206]. BiH mupoko MNPUCYTHIM y BCIX CTPYKTypax MO3KY

He3anexxkHo Bin (enorumny [207, 208]. ¥V cBOIX TOCHIKEHHSX MU JEMOHCTPYEMO,
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0 Mpenapar Mo-pi3HOMY JAl€ y TIMOKaMI, KOpl 1 TajJaMycl TOJOBHOTO MO3KY
nypiB. Koxayroua ninmsnka Oinka SV2A Oyna cekBeHoBaHa y 158 marfieHTiB 3
¢doxanpHOIO ab0 TeHepami3oBaHOW emijernciero. [lamieHTiB po3gummm Ha TpH
Tpynu 3aJeKHO BiA iXHBOT BIAMOBIAI Ha JIEBETHpAIETaM: Ti, XTO MiIJAETHCA
JTIKyBaHHIO (3HMWKEHHS >75%), TI, y KOrOo CIOCTEpIra€TbCs 3aroCTPEHHS
(30utbIeHHsT HA 50%), 1 Ti, XTO HE MIAJIA€THCS JIKYBaHHIO.

HepBoBi 3aKkiHUYE€HHSI Y HAlIUX €KCIIEPUMEHTAX TaKOXX JEMOHCTPYBAJIM PI3HY
YYTJIMBICTh 0 MpernapaTry, NpoTe MU HE PO3JUBLIM TBAPUH HA IPYNH HAa OCHOBI
ixHpoi uymmBocTi g0 JleBermpameramy migq  9ac  aHamizy JIaHUX, a
BUKOPUCTOBYBAJIM  3arajibHi  JaHi y  poO3paxyHkKax. Mwu  3aCTOCOBYBaIH
JleBetuparnieram y koHueHtpanii 100 MkM, 110 3HaAXOAUTHCA B MEXax 3BHYAWHUX
KOHIIEHTpAIlli MPOTUENUIENTUYHUX TpenapaTiB y miazmi kposi [209, 210], ska, y
CBOIO Yepry, AyKe NOJIOHOI0 10 KOHUEHTpallii, BUMIPSHOI y TKaHWHAX MO3KY

okpemux narieHTis [211].

3.4. OuiHka MOJIMBOCTI MOAY/JIIOBAHHSI HAKONMYEHHS TAa BUBUIbHEHHA
I'AMK y HepBoBHX TepMiHAJSIX HEHPOAKTHBHMMH CIIOJYyKAMHM Ta
HAHOYACTHHKAMH 3 METOI0 KOPUTYBAHHA HACJIIKIB MePUHATAIBHOI MNNOKCIH

3.4.1. Bnmue rac-BHFF, nosoco anocmepuunozo mooyramopa GABAp
peyenmopis, HaA HAKONUYEHHs [SH]F AMK cunanmocomamu 20108H020 MO3KY
wypie, memMopanHul nomenyian ma nPOMOHHUL 2PAOIEHM CUHANMUYHUX BE3UK)]L

CuHanmocom

[lpoBeneHo  OIIHKY MOXJHMBOCTI  MOJYJIOBAaHHS  HAKOMUYCHHS  Ta
BUBUIbHEHHSI ['AMK y HEpBOBUX TepMIHAISAX HEHUPOAKTUBHUMHU CIOJIYKaMu 3
METOI0 KOPETYyBaHHS HACIIAKIB MEPIHATAIBLHO1 TIMOKCII.

byno npoanamizoBano BrumB rac-BHFF, HoBoro amocrepuunoro
monynsitopa 'AMKg penienTopiB, Ha HaKOTHMYEHHS [3H]FAMK CHUHAIITOCOMaMU

rinoKaMIly Ta KOPH TOJIOBHOTO MO3Ky mrypiB. bymo BusiBneHo, mio rac-BHFF
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- 3
CYTTE€BO 3HIKYE MOYATKOBY MIBUAKICTh HakonnuyeHHsA [ "H]I'TAMK cunanrocomamu

rinokammy urypiB 3a koHuentpamii 10 ta 30 mxM, Ha 12% Tta 77% BianoBimHoO.

(puc.3.17).
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. 3
Puc. 3.17. IlouatkoBa mBuakicTh HakonmuueHHs ["H]['AMK cunantTocomamu
rimokammy IIypiB 3a MPUCYTHOCTI PI3HUX KOHUEHTpAIlid alOCTepUYHOTO

monaynsitopa GABAg peuentopis rac-BHFF, n=6

HactymuuM eramom cTana oOIiHaKa IMO3aKJIITUHHOTO PIBHIO 1 TOHIYHOTO
puBinbHeHEss ["HJTAMK CHHAITOCOMAaMH KOPH Ta TilOKAMII TOJOBHOTO MO3KY
IIypiB 3a MPUCYTHOCTI amoctepuyHoro moaymnstopa ['AMKjg peunenrtopis, rac-
BHFF. Tak, Oymo mnokazaHo, 110 TO3aKJIITUHHUA PIiBEHb [3H]FAMK, SIKUM
BimoOpaxkae OallaHC MDK BUBUIBHCHHSM TaK HAKOIMMYEHHSM HEWpoMeiaTopa,
3HaYyHO 30umbIyBaBcs 3a npucytHocTi rac-BHFF (y xonmnenrpamisx 10-30 MmxM) —
3 17% 1o 30% saramsonakymyisanoi [ HJTAMK sik y Kopi, Tak i y rimokammi. 3a
npucyTtHocti 6sokaropa I'AMK-tpancnioptepa GAT-1, NO-711, nokaszaHo, 1o sk
y kopi, Tak 1 B rinokammi rac-BHFF (30 mMxM) 306u1blye TOHIYHE BUBLIHHEHHS
[3H]FAMK cu"Hanrrocomamu 3 21,7% (y xoutpoisi) mo 29,8% (3a mpuCYTHOCTI
6sokaropa tpancroptepiB [AMK) (puc.3.18, A, b).
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Puc. 3.18. IlozakmituHHui piBeHb (A) 1 TOHIYHE BUBLIBHECHHS [*HICAMK
(b) 3 cuHanTOCOM KOpPM TOJOBHOTO MO3KY IIypiB 32 MPHUCYTHOCTI JIOCTEPUIHOTO
monaynsitopa TAMKg peneniropis, rac-BHFF, n=6

* — P<0,05 BimHOCHO KOHTpomtO0 3a mnpucyTHocTi 30 MKM iHriGiTopa
tpancnoptepis  'AMK NO-711. 3a 100 % npwuiiHITO 3arajibHy KUIBKICTb
AKyMYJIbOBaHO1 ["HJTAMK.
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Ha cunanrocomax rimokammy IiypiB Brepiue OyJo MOKa3aHO, 110 HOBUU
anocrepuunuii  moayisitop ['AMKp  peuenrtopiB, rac-BHFF  Bukimkae

JT0303JIeKHY JCTOJIIPU3AIII0 TIa3MaTUIHUX MeMOpaH cuHantocoM (puc. 3.19).
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Puc. 3.19. Ouinka MeMOpaHHOTO TMOTEHIIaTy CHUHANTOCOM KOPH TOJOBHOTO
MO3Ky IIypiB 3a pi3HuX KonieHTpaliii racBHFF. 3a mgomomororo kaTioHHOTO
NOTEHIIATIyTJIMBOTO (PiryopecieHTHOro GapBHUKA poaaminy 6G;

n=>~6.

Kpim Ttoro, Bmepmie Oyno TpOAEMOHCTPOBAHO, IO HOBUM aJOCTEPUIHHI
monynsitop ['’AMKjg peuentopiB, rac-BHFF Buknmkae mno3o3anexHy AHCHUIALIO

NPOTOHHOTO TPAIIEHTY CHHANTHYHUX BE3HWKYJ y CHHAIITOCOMAaX T'OJIOBHOTO MO3KY

urypis (puc. 3.20).



-102 -

1 =
0,9 -
(%)-6baknodpen/ 30mKM
L 08 - caknocpeH rac-BHFF 10 mkM
= } 3 MkM
w MK
‘ | }
uw 07 - 0,3 MM
0,6 -
0,5 T T T T T T T T T

1
0 100 200 300 400 500 600 700 800 900 1000
Yac, ¢

Puc. 3.20. AxyMmynsmis aKpUIMHOBOTO OPaHXEBOTO CHHANTOCOMaMU
rimokammy Ta iX BIAMOBiAb Ha arumiKailiio pi3Hux KoHueHTpaiiil rac-BHFF;

n==6.

3rinno  ganux qrteparypu rac-BHFF  mocumoe edext Oaknodeny,
mupokoBigomoro aronicra I'’AMKjy peneniropiB, 1o 0yja0 MpoaeMOHCTPOBAHO Ha
pi3HHX cucTemax. Tak, 30KkpemMa, BUKOPUCTOBYIOUM KUIBKICHY aBTOpaaiorpadio,
Oyno moxazano, mo rac-BHFF mnocumoe crumynsoBane peuentopamu ['AMKjg

3B'a3yBaHHA [35S]GTPcS 3 G-6inkamu B pi3HUX AUITHKAX MO3KY [212] .

VY nocmmxennsx BractuBocTi rac-BHFF in vivo Ha mopeni romyba Oymo
BIIHAMJICHO JOKa3u TOTro, MO e(EKTH TMO3UTUBHOTO MOAYJSATOpa pelentropa
I'AMKg He Oymu imeHTHdyHMMH edektam aroHicTiB perentopa ['AMKjg. Tak,
no3uTuBHa MoAyJsiis peuentopiB 'TAMKy He BUKIMKala JUCKPUMIHALIMHUAX
CTUMYJIIOIOUHNX e(eKTiB, MOMIOHMX MO0 e(eKTiB OeH30/1ia3emHiB, aJKOTOJIIO,

KOKaiHy Ta HikoTuHy [213, 214] .

Byno BucnoBneno mpumnymieHHs, o mnoxiaHi rac-BHFF MoxyTh cimyxutu

IIHHUMU (apMaKOJIOTIYHUMHU 1HCTPYMEHTaMHU JJisl 3'ACyBaHHS MaToQi310710T14HOT
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pomi, saKky Bimirpaoth peuentopu ['AMKy y uenTtpanpHiii Ta nepudepuyuHiii

HECPBOBHX CHUCTCMaAX.

Malherbe Ta iH. [215] 3milCHWIM OLIHKY MMOCHIIOIOYUX BJIACTUBOCTEH rac-
BHFF na xmituHax sieunukiB kutaiicekoro xom'sika (CHO)-Gal6-hGABAB(1a,2a)
3a JOMOMOTo0 (HIIyOpOMETPUYHOTO IUIAHILIETHOTO pijiepa Ta aHaTI31B 3B'S3yBaHHSA
GTPg[35S], a Takok Ha 3pi3ax TrINOKaMIly WIypiB 3a JOMNOMOTOK 3allkCIB
nomyysiuidiHux mikiB. Y anam3zax 3B'sisyBaHHs GTPg[35S] rac-BHFF 306inbiryBaB
ak aktuBHICTH 'AMK, Tak 1 edpextuBHictb. Ha Monen mwumeii in vivo rac-BHFF
J0303aI€KHO  30UIbLIYBaB  BTpaTy peduiekcy BUMNPSAMIEHHS, I1HAYKOBaHY
OakodeHoM, a Ha MoJIell TirmepTepMmii, iHayKoBaHOi cTpecom, y muieit rac-BHFF
NpOSIBIISIB  aHKCIOJMITUYHY akTUBHICTh. Ha 3pizax rimokammy rac-BHFF mnocunus
1HTIOyBaHHS MOMYJSLIAHOTO chaiky mnipamiganbhux kiituH CAl, iHIykoBaHe
6aknodenom. Haromicts, mig yac ominku edekriB rac-BHFF (10 MxM) 3a ymoB
HOro 3acTOCyBaHHS OKPEMO JI0 3pi3iB TMOKaMIy LIypiB, KOJHUX 3MIH aMILTTYIH

HNOMYJISIIIIHOTO crailky He CrocTepiranocs.

Y Hamux eKCIepMMEHTaX, HE3BAKAYW Ha 3MEHIIeHHS amuaudikamii
CUHANTUYHUX BE3UKYJ, BHBLIHLHCHHS [3H]GABA IUIIXOM  €K30LMTO3y TaKOX
CYTTEBO He 3MiHIOBaioCs 3a KoHueHTpalli 10 MkM. Jloci 3anummaeTsest aOCOMOTHO
He3po3ymumM, 4u 3aathHuid rac-BHFF cam mo coOi BrumBaTtu Ha ek3o0muTo3? Y
IIbOMY KOHTEKCTI TOJICTIIEHUN €K30IIMTO3 3 OJIHOTO OOKy Ta 301AHEHUH BMICT

CHUHAIITUYHUX BC3HKYII 3 IHIIIOTO 60Ky MOXKYTb KOMIICHCYBATH OJHWH OJHOTO.

3.4.2. Bnaus ¢moposmicnoco ananozy y-amMiHOMACIAHOI Kuciomu i3

. 3
samichuxom [-CF,CF>;H na naxonuuennsn ["H]T'AMK cunanmocomamu 201081020

MO3K) wypie

[lin wac mepmioi cepii ekcriepuMEHTIB OyJio JOCHIIKEHO MHTTEBI ePeKTH

(GbTOPOBMICHOTY aHAJIOTy Y-aMmiHOMAacisiHOiI kucinotu 13 3amicHukoM [-CF,CF,H,
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(S)-3 (cunre3oBanuii y IHctuTyTi Oloopraniuynoi Ximii Ta Hadrtoximii im. B.IL
Kyxaps HAH VYkpainu) Ha mM04aTKOBY IIBUAKICTh HAKOMUYECHHS [3H]FAMK
cunanrtocomamu. Ha puc.3.21 noxazano, mo anamoru (S)-3 3a xonuentpaiii 100
MKM He BIUIMBAE€ Ha TOYATKOBY IIBHJIKICTh HAKOTTUYCHHS [3H]FAMK 32 YMOB
OJHOYACHOTO JOJaBaHHS 1X 3 [3H]FAMK no cuHanrtocoM. IloyaTtkoBa IHIBUIKICTB
HAKOTIMYCHHS [3H]FAMK y koHTposi ckimagana 205.4+5.0 mMOJB/XB X MT
nporeiny Ta 194.3+8.0 mnmMons/xB X Mr mnpoteiny 3a mnpucyTHocti (S)-3.
Konuenrparist ¢propoBmicHory ananory Oyna migsuiieHa o 200 MM, ongHak
HISKUX 3MIH Yy TIOYaTKOBIM IIBHUIKOCTI HAKOITMYCHHS [3H]FAMK BUSIBJICHO HE
Oys10.

BrumuB gropoBmicHory ananory OyB mopiBHsHUI 3 edextom [lperabaniny,
AKAA Ma€ CTPYKTYpy, NOAIOHYy 10 BHUKOpHUCTaHOTO aHanory. IlperabGamin 3a
koHieHtpaiii 100MkM, 3a yMOB OJIHOYACHOTO J10JIaBaHHS HOTO 3 [SH]FAMK 110
CHUHANTOCOM, TaKOXX HE BIUIMBAB Ha TOYAaTKOBY IIBUAKICTh HAKOTIMYEHHS
[3H]FAMK, ska ckianana 210.7 £ 8.0 nMoJIb/XBX MT MPOTEIHY.

TakuMm YMHOM, HE CIOCTEPIraioch MHUTTEBOTO €hEeKTy K (TOPOBMICHOTY
anamory TAMK, Tak i edexry IlperaGamniny na naxommuenns [ HJTAMK

CHHAIITOCOMaMU.


https://bpci.kiev.ua/
https://bpci.kiev.ua/
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Puc. 3.21. Ouinka murteBux edekrtiB GropoBmicHux ananoris ['’AMK (100
MkM) Ta Ilperabaminy (100 mMxM) Ha nNOYaTKOBY IIBUAKICTb HAKOTHUYECHHS
[3H]TAMK. (S)-3 — ¢ropoBmicumii anasior 'AMK i3 3amicaukom B-CF,CF,H;
(S)-4 — Ilperabanin.

Y npyriit cepii ekcrniepuMeHTiB Oyio mociimpkeHo BumB (S)-3 (100mMxM)
miciisi MOoro momnepeAaHboi 1HKyOarii 3 cuHantocoMamu mpoTsarom 20 xBuianH. Ha
puc. 3.22. moka3aHO HE3HAYHE MIJBUIICHHS 32 TaKUX YMOB IMOYaTKOBOI IIBHUIKOCTI
HAKOTMUYEHHS [3H]FAMK cuHantocomamu. [loyaTkoBa MIBHUAKICTh HAKOITHYCHHS
[PHITAMK y xontponi ckmamama 153.0+7.7 mMONB/XB.X MT mpoTeiHy Ta 188.6+
0.1 nmounb/XB.X Mr mpoTeiHy 3a mnpucyTtHocTi (S)-3. 3a yMOB MiABUIIECHHS
koHueHTpatii (5)-3 no 200MxkM He Oyno 3adiKCOBAHO HISKUX 3MIH y MOYATKOBIN
[IBUIKOCTI HAKOIMWYEHHS [3H]FAMK CHUHANTOCOMAaMH BiTHOCHO TOTO €(QeKTy,
KUK criocTepiraBcs 3a ymoB arumikarii 100 MxkM.

[lperabGanin, anosoriuno 10 (S)-3, micnd TomepenHboi iHKyOamii 3
cMHanTocoMaMu mnpoTaroM 20 XBWIMH MiJBHILYBAaB IOYATKOBY IIBUAKICTb
HAKOIIMYECHHS [3H]FAMK, gaka nopiBHoBana 182.1 8.9 mMoab/XB.X MI' MPOTEIHY

3a npucytHocTi [Iperabaniny.
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Puc. 3.22. BmmB ¢ropomicHux ananorie ['AMK (100 mxM) Ta
[Mperabaniny (100 MxM) Ha TOYATKOBY MIBHIKICTh HAKOIIMYEHHS [PHITAMK 3a
YMOB iX MomepenHboi iHKyOamii 3 cuHanrtocomamu mpoTsirom 20 xB. (S)-3 —
dbropoBmicuuit ananor '’AMK 13 3amicaukom B-CF,CF,H; (S)-4 — I[perabanin.

*, P<0.05 BiZHOCHO KOHTPOJIIO.

3 METOW 3’CyBaHHS MOXJIMBOCTI HE OJHAKOBOTO BIUIMBY (PTOPOBMICHOTO
ananiory ['AMK, (S)-3, Ha akTuBHICTH pi3HUX TUMIB TpaHcnoptepiB 'AMK Oymu
Bukopucrati cnetudiuni iHridiropu GAT1 ta GAT3 Tumis TpaHcnopTepis.

Jns nocmimxenHs BrumBy (S5)-3 Ha Tpancnoptepu TAMK, o He Hanexarb
no GATIl Ttumy, Oyl0 BHKOPHCTAaHO IIMPOKO BIIOMHUI BUCOKOCEIECKTUBHHIMA
wrioitop GAT1 NO-711. B excnepumentax 3 (S5)-3 cuHanTOCOMH NpEiHKYOyBau
10 xB 3 NO-711, motim g0 cepenoBuiia iHkyoarii gomgaBamm (S)-3 ta iHKYyOyBaIH
me 20 xB, micisg 4Yoro iHimiroBamu mpoiiec TpaHcnopTty ['AMK nomaBaHHAM
[3P1]FA1\/II<. Takum yunHoM, (S)-3 mojaBaM 70 CYCHEH3li CHHANTOCOM 3a yMOB
Maiike TIOBHOTO HE3BOPOTHHOTO 1HriOyBaHHsi TpaHcnoptepiB GAT1 tumy. Ha

puc.3.23. mpoaemoHcTpoBaHo edekt (5)-3 (100 mxM) 3a nmpucyrHocti NO-711 (30
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MKM). TlouarkoBa MIBUIAKICTh HAKOIHWYEHHS [3H]FAMK CHHANTOCOMAMHU,
ckragana 27.9 + 3.2 nMmouss/XB X Mr mpoteiHy 3a mpucytHocTi (S)-3. Takum
YUHOM, He3Bakawouu Ha OsokyBaHHi GATI-onmocepenkoBaHOTO HAKOIHMYEHHS
I'AMK, crmocrepirajiach TEHACHINS A0 TIABUIICHHS TOYaTKOBOI IIBHUIKOCTI
HAKOTIMYCHHS [3H]FAMK CHHANTOCOMaMH 3a MPHCYTHOCTI (TOPOBMICHOTO
anaiory 'AMK. Otxe, (pTOpOBMICHI aHAJIOTM MOXYTh BIUIMBATH Ha aKTHUBHICTH
tpancnoptepiB 'AMK, siki He Hanexxats 10 GATI1 Tumy.

[lperabGanin (100 MkM) He BIUIMBAaB Ha MOYATKOBY HIBUIKICTh HAKOMWYEHHS
[PHITAMK cunanmtocoMaMmy 3a yMOB iHriGyBanHs Tpancnoptepis GAT] Turmy, sika

CKJIajjana 3a Moro MPUCYTHOCTI 22.5+2.9 mMOJB/XB X MT MPOTEIHY.
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Puc. 3.23. BmmB ¢ropomicHux anamorie ['TAMK (100 mxM) Ta
IIperabaminy (100 MxkM) Ha mowarkoBy wIBHAKicTs Hakommdenus ["HJTAMK 3a
yMmoB 1HriOyBaHHs TpaHcnoptepiB GAT1 tumy. (S)-3 — ¢ropoBmicHMl aHaior
I'AMK 13 3amicaukom B-CF,CF,H; (S)-4 — I[perabarin.

* P<0.05 BigHOCHO KOHTpOJItO, #, P<0,05 BimHOCHO edekrty [Iperabaniny.
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Jns  pgocmimxkeHHss  BmmBYy — (¢ropoBmicHux anaioriB  ['TAMK  Ha
tpancnoptepu ['AMK, mo BnHanexarb 10 GATIl Tunmy, OyB BHUKOpPUCTaHHIA
cneuugivnamii iHTIOITOp TpancmoptepiB GAT3 tumy SNAPS114. Ha puc. 3.24.
npoaemoHcTpoBaHo edekT (5)-3 (100 MxM) 3a npucytnocti SNAP5114 (50 MxM).
[loyaTkoBa MMIBHUAKICTP HAKOIIMYEHHSI [3H]FAMK CHMHANTOCOMAaMH, CKJjajajia
120,3£10,1 mmonw/xB X Mr mpoTeiHy 3a mnpucytHocti (R)-1, (RS)-2, (5)-3
BiAMOBigqHO. TakuMm dYuHOM, 3a yMOB OnokyBaHHsi GAT3-omocepenkoBaHOTO
HakonmueHHs ['AMK, cnocrepiragach TEHIEHINS OO0 MIABUINEHHS TOYaTKOBOI
IIBUJIKOCTI HAKOTIUYEHHS [3H]FAMK CHHANTOCOMaMHu 3a MpucyTHocTi (S)-3.
Otxe, ¢ropoBmicHi anamoru ['AMK MoOXyTh BIUIMBAaTH 1 Ha AaKTHUBHICTh
tpancnoptepisB TAMK tuny GATI.

Ilin BrmuBoMm Ilperadaminy (100 MxkM) Takox criocTepirajiach TEHICHIIIS 10
MIABUIIEHHS MOYaTKOBOI IIBHUIKOCTI HAKOIIWMYEHHS [3}I]FA1\/JI< CHHanNTOCOMaMH 3a
yMoOB 1HriOyBanHa TtpaHcnoprepiB GAT3 Tumy, sika ckiajgaiga 3a NPUCYTHOCTI

111,94£9,0 mMomnB/XB X MT TIPOTETHY.
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Puc. 3.24. BmumB ¢ropoBmicHux ananorie ['AMK (100 mMxM) Ta
Iperabaniny (100 MkM) Ha mouyaTkoBy mBHAKicTh Hakormmuens [“HJTAMK 3a
yMmoB iHriOyBaHHs TpaHcnoptepiB GAT3 tumy. (S)-3 — dTopoBMicHHMI aHaANOT
I'AMK 13 3amicaukom B-CF,CF,H; (S)-4 — IIperaGanin.

*, P<0.05 BimHOcHO KoOHTpoito, **, P<0,05 BIZHOCHO MOYaTKOBOI MIBUIAKOCTI

naxonmaenns [ HITAMK 3a ymoB inribysanms Tpascroprepis GAT3 Tumy.

@OTOpBMICHI aHAJIOTU MPUPOJHUX PEUYOBHH BIAIrPaIOTh BAXIUBY POJIb Y
po3poO1ii HOBUX 0i0JOTiYHO aKkTHBHUX crnoiiyk [216]. Tlomyk edexkTuBHUX
npenapariB Ha ocHOBI MoJiekynu ['”AMK moka3zaB, mo OuThII JNOQiIBHI aHAJIOTH
3/1aTHI JIETKO TojoJiaTu rematoenuedaniunuii 6ap'ep [217]. Lleit dakt Bkazye Ha
NEPCIEeKTUBY BIAMOBIAHUX JIOCTUKEHb B Taly3l JHM3aiiHy NPOTUCYIOMHHX
npenapariB. Beenenns rigpokcuibHoi rpynu B C-3 nosoxxeHast B MoJiekysii TAMK
Ha/la€ PEYOBUHI 3/IaTHICTh IO aHTUKOHBYJIbCUBHOI akTuBHOCTI [218]. Kpim ToroO,
BAXJIMBY pPOJb Ma€ XIpaNbHICTh MOJIEKYNIU. BBeneHHs 00’€eMHHMX TNO(UILHUX
3aMICHHUKIB B [-mojoxkeHHsi cTpykTypHoro sijapa ['AMK Ttakox € ogHum 3
BXJIMBUX UMHHUKIB, SIKUU JO3BOJIIE OTPUMATH HOBI €(EKTUBHI PEryIsATOpU
"AMK-epriuyHoi cHUCTEMHU.

Otxe, HaMu OyJlO MPOAEMOHCTPOBAHO, 10 HOBHM (TOPOBMICHUN aHAJIOT
I'AMK 13 3amicaukom [-CF,CF,H 3maTeHn miaBuiyBaTH MOYAaTKOBY IIBUAKICTH
naxormaeHHs [ H][TAMK HepBOBHMH TepMiHAISIMH TOJIOBHOTO MO3KY LIypiB, i
edeKkT 1poro aHajory OyB Buille epekTy KoMmepiliifHoro npenaparty [Iperadamniny.

Takox Hamu Oyno BusIBICHO, 10 edekTu ¢propoBmicHoTro aHanory ['TAMK
(i3 3amicaukom B-CF,CF,H) Ha mo4yaTkoBYy HIBHIKICTh HAKOTTUYCHHS [3H]FAMK
CHHANTOCOMaMH Oy Hecnelu(piYHIMHU, OCKUIBKH CIIOCTEPIrajoch ITiIBHIICHHS
aktuBHOCTI TpaHcnoptepiB [AMK sk GATI, tak 1 GAT3 Tumis.

Takum 4YuHOM, BBEACHHS aTOMIB (DTOPY 1 HEBEIUKUX MOJIPTOPATKIIHHUX

rpyn B MoJiekyiay [TAMK 30utbmnye ii mno@uTbHICTh, 1 11€ Ha/la€ NepCIEeKTUBY IS
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IIMPOKO 3aCTOCYBaHHA Yy pO3p0O0Il HOBUX OI0JOTIYHO AaKTUBHHUX CIOJYK Ta

JTKapChKUX 3acO0iB.

. . . o« . 3
3.4.3. Bnause kanikcapeuie Ha nosaxknimuuHui  pigenv [THJI'AMK

CuHanmocomamu Kopu c0jl106H02c0 MO3KY Wyp18

Ha 1npoMy erami jgocnikeHHs Oylno TNpPOBENEHO OIUHKY  BIUIMBY
KajikcapeHiB (cuHTe30BaHMX B I[HcTuTyTi opraniynoi ximii HAH Vkpainn),
30kpema, Tiakanmikc[4]apeny C-1193, kamikc[4]apeHiB C-424 ta C-425 Ha KIIOYOBI
xapaktepuctuku ['AMKepriuHoi Helipornepenadi y HEPBOBUX TEPMIHAISIX KOPH
TOJIOBHOTO MO3KY IITYpIB.

byno Bu3HaueHO TMO3aKIITUHHUN pIBEHb [3H]FAMK y npenaparax
HEPBOBUX TEPMIHAJIEH KOPH TOJOBHOTO MO3KY IIYypiB MICIS JOJaBaHHA PI3HUX
KOHUeHTpatii Tiakamikca[4|apeny C-1193. Iloka3zano, mo Tiakanikca[4]apen C-
1193 He BmIMBaB Ha TNO3aKITUHHUIA piBEeHb HeHpomeaiaTropa y Jiama3oHl
koHieHtpami 10-50 MxM, a miaBuUIeHHs KOHICHTparlii Tiakanmikca[4]apeny C-
1193 y cepenoBumi inkybamii mo 100 ta 200 MkM mnpusBogwio 10 A030-
3alIeKHOTO  MiJBHIIEHHS mo3aKiituHHOoro pisas [ HJ[TAMK y mnpemaparax
HEPBOBUX TEPMIHAJIECH KOPHU TOJOBHOTO MO3KY IIypiB (Tadxa 3.2). Jlani, oTpumMai 3
BUKOPHUCTAHHSM [3P1]FA1\/II<, [IJIKOM  y3TOJDKYIOThCST 3 JaHUMU Yy  Hallux
MOTIEPEHIX JOCIIKEHHAX IIOAO0 3MiH MO3aKIiTHHHOTO piBHs [ 'ClriyTamary y

HEPBOBUX TEPMIHAIIAX KOPU FOJIOBHOTO MO3KY IIYpiB.
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Taoauus 3.2

. o . 3 . o
[lozaxmitunnuii piBeHs ["H]['TAMK y mnpenapatax HEpBOBHUX TepMIHANEH
KOpU TOJIOBHOTO MO3Ky IIypiB TICis JOJAaBaHHS PI3HUX KOHIICHTpAIliil

Tiakaiikca[4]apeny C-1193

[o3akmTHHHMIA pIBEHb F; p-Benmuunna
[3H] I'AMK y npenaparax
HEPBOBUX TEpMIHANEH
(% B1j 3araJIbHOTO0 HAKOTIMYEHHS
MITKH)
Konrtpois 15.98 £ 0.34
C-1193, 10 mxM 15.01 £ 0.54 Fa) =2.51; p=0.12;
n.s.
C-1193, 20 mxM 15.37 £0.55 Fa) =0.99; p=0.32;
n.s.
C-1193, 50 MM 16.40 £ 0.37 F(1,22) =0.79; p=0.38;
n.s.
C-1193, 100 MmxM 17.69+ 0.65* Fa) =5.94; p <0.05
C-1193, 200 MmxM 22.774 £+ 0.50%** Fap = 137.73; p <0.001

Jani mnpoananizoBano 3 BukopuctanHsiM ANOVA. J[lani mnpencraBieHO SIK
cepeauboapuMETHIHE 3HAYEHHS + CTaHJapTHA MOXHOKA;

n=12

* p <0.05; *** p <0.001, n.s.-3HAYHUX BIAMIHHOCTEH BIJHOCHO KOHTPOJIIO HE

BUABJICHO

. . . . . 3 .
Biporigno, 30umbmenns no3axmituaHOTo piBHA ["HJTAMK Oyno Hacmigkom
iHAyKoBaHOi  Tiakamikca[4]apenom  C-1193  npenosigpusanii  miaa3MaTUYHOT
MEeMOpaHu HEPBOBHUX TEpMiHAJIEH KOPH TOJOBHOTO MO3KY IIYpIB ILIIXOM

CTBOPEHHS Y MeMOpaHi HOH-NPOBIAHUX CTPYKTYD.
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Takox Oyna nmpoBeqeHa OIiHKA BIUIMBY 1HIIUX Kaiikc[4]apeniB: C-424 ta C-
425 — na xmouoBi xapakrepuctuku ["’AMKepriuHoi Heliponepenayi y HEpBOBHUX
TEPMIHAISIX KOPU TOJIOBHOTO MO3KY IIYPiB.

byno mokazano, mo kamikc[4]apen C-424 He BIUIMBaB Ha TO3aKJIITHHHUN
piBEHb [3H]FAMK y nmilama3oHi KoHueHtpamii 10-20 MxM, npoTte miABUILECHHS
koHieHTpaiii C-424 y cepemgoBuini iHkyOaii 1o 50, 100 ta 200 MxM npu3BoaMIO
70 J1030-3aJISKHOTO 3POCTAHHS MO3aKIITUHHOTO PIBHS [PHITAMK y Ipernaparax

HEPBOBHUX TEPMiHAJIEH KOPH roJIOBHOTO MO3KY HIypiB (Tadm 3.3).

Taoauus 3.3
Tosaxmituaanii pisers ["HJTAMK y mpernaparax HepBOBHX 3aKiHYCHb KOPH
TOJIOBHOTO MO3KYy IIypiB Ticls JOJaBaHHS O CEpeloBMINA IHKyOarlii

karmikc[4]apeniB C-424

[NozakmiTHHHUNA PIBEHB F; p-3HaueHHs
[3H]FAMK B Ipernaparax
HEepBOBHX 3akiHueHb (%o Bif
3arajibHO1 HAaKOMUYEHOT MITKH)

KonTpoms 15,63 + 0,40

C-424 10 MxM 15,19 + 0,48 Fa22) =0,54; p =0,46; n.s.
C-424 20 mxM 15,32 + 0,43 Fa2) =0,32; p=0,57; n.s.
C-424 50 MmxM 17,12 £+ 0,46* Fax) =6,54; p <0,05
C-424 100 MM 25,22 + 0,37%** F22) = 340,35; p <0,001
C-424 200 MmxM 30,95 £ 0,51*** F2) = 609,01; p <0,001

JHani npencrasneHi sk cepenne + SEM, mpoaHanizoBaHi 3 BUKOPHCTAHHSIM oOne-
way ANOVA;

n=12

* p < 0,05 ** p < 0,001, n.s., HEMa€e ICTOTHUX BIAMIHHOCTEH BIIHOCHO

KOHTPOJIIO
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Ha Binminy Big kainikc[4]apeny C-424, kamikc[4]apen C-425 He BIUIMBaB Ha
nosakituaamit pisens [HJTAMK y BCix ROCHIIKYBaHHX KOHLEHTpAILisSx Bix 10

1o 200 MmxM (Ta6xa 3.4.).

Taoauus 3.4
[osaxnitnuamit  pisers ['H[TAMK vy mpemaparax HEpBOBHX KODH

TOJIOBHOTO MO3KY IIypiB MICJIs J0AaBaHHs Kamikc[4]apeniB C-425

[ozakmiTHHHMIA piBEHb F; p- 3HaueHHs
[3H]FAMK B Ipernaparax
HEPBOBHUX 3aKIHYEHb
(% B11 3araJibHOi HAKOMWYEHOT
MITKH)
KonTposb 16,86 + 0,45
C-425 10 mxM 16,08 + 0,48 Fax = 1,52; p=0,23; n.s.
C-425 20 mxM 16,31 £ 0,41 Fa2) = 0,87 p=0,35; n.s.
C-425 50 MM | 16,05 £ 0,47 Fa2) = 1,68; p =0,20; n.s.
C-425 100 mxkM | 17,28 £ 0,61 Fax) =0,33; p=0,57; n.s.
C-425 200 MmxkM | 17,49 £ 0,52 Fa) =0,93; p=0,34; n.s.

Jlani npencrasneHi sik cepenne £ SEM, mpoanainizoBaHi 3 BUKOPUCTaHHSIM one-
way ANOVA;
n=12

n.S., HEMa€ ICTOTHUX BIAMIHHOCTEW BITHOCHO KOHTPOJIIO

Jlani, otpumMani 3 BukopuctanasM ["HJTAMK y HepBOBHX TepMiHATSIX KOPH
TOJIOBHOTO MO3KY IIypiB, Y3TOJKYIOTBCS 3 JaHUMH Y HAIIMX MOMEPEeaHIX
JTOCTIIKCHHSIX 100 3MIH Y MO3aKJIITUHHOMY PiBHI ['“C] rIIyTamary.

Ak BigOMO, Jemojspu3allisl IUIa3MaTHUYHOI MEeMOpaHu TJIAJKOM'S30BHX
KJIITHH Ta CHHANTOCOM TOJIOBHOTO MO3KY IIYpiB TaKOX MOX€ OYTH pe3ylbTaToM
inrioyBanns Na' K -AT®asm, inmykoBaHoro kamikc[4]apenom [219]. ¥V upomy
BHII4/IKy BHCOKA KOHIEHTPAI[s BHyTpimmHpoKiiTHEHOr0o Ca®’ Beepemmui KimiThH-

MileHel  Moke OyTH  JIOCSATHyTa  3aBASKH  30UIBIICHHIO  KOHIICHTpAIIii
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. . + . .. + o+ .
BHYTPIIIHBOKIITUHHOTO Na micis 1HriOyBanHss Na K -AT®a3u Ta nojaibiioi
+ 2+ . o . ; .
aktuBaili Na /Ca” -oOminnuka. lleit mMexaHi3M Moke OyTH BIANOBITAJIBHUM 3a
Ha/JIMIpHE, OTMOCEpPE/IKOBaHEe Kalikc[4]apeHamu, BUBUILHEHHS HEHpOMETIiaTopiB 110

. . .3
CHUHANTUYHOI 1IUTMHY, 30kpeMa 1 ["H]TAMK.

3.4.4. Bnaue 6acamowaposux HaAHOUYACMUHOK 2paghery, 1e208aHUX a30Mmom,

: .o 3
Ha nosaknimunnui pieenv [TH]T'AMK y cunanmocomax Kopu 20108HO20 MO3KY

wypie

I'papeHoBi MaTepiasu MIUPOKO BUKOPUCTOBYIOTHCS B PI3HUX TEXHOJIOTISX 1,
0€3yMOBHO, MOTPAIUIAIOTH y BOJHE Ta MOBITPSIHE CEPENOBUILNE SK KOMIIOHEHTH
3a0pyJHEHHS HAaBKOJIMIIHBOTO  cepenoBuia. Hanomarepiamu 3 rpadeny,
JIETOBAHOTO a30TOM, MalOTh BEJIMKHI MOTEHLIAJ JJIi 3aCTOCYBaHHS, 30KpeMa, B
HAKOTIMYECHHI €Heprii, sSIK eEKTPOXIMIUHI HaTYUKH Ta JJIsl OUMILECHHS CTIYHUX BOJ.

VY HammMx ke JOCHIKEHHSX 3 METOI0 MOIIYKY HOBHUX MUISXIB KOPEKIii
nopyuieHs TpaHcnopty 'AMK y HepBOBHX TepMIHAJIAX TOJOBHOTO MO3KY IIypiB
BHACIJIOK MEPUHATAIBHOT TIMOKCIi 32 JOMOMOT0I0 HAHOYACTHHOK PI3HOI XIMIYHO1
npupoAu Oylno MPOBEAECHO OILIHKY HEHPOTOKCHMYHOTO PHU3HMKY OararouiapoBOro
rpadeHy, JISTOBAHOTO a30TOM.

Hamu Oyno BuKopucTaHo OararoliapoBl HaHOYACTUHKHM TpadeHy, JIeroBaHI
azoroM (N-MLG), saxi cunre3oBani y IHctutyti @izuyHoi Ximii  iM.
JI.B.IlucapkeBcekoro  HAH  Vkpainu 3a  10mMOMOror0  €JIeKTPOXIMIYHOTO
po3IIapyBaHHS BHCOKOYUCTHX TpadiTOBUX CTPWKHIB B EJEKTPOJITI HA OCHOBI
NaNj. HeiipoaktuBHi BrnactuBocTi N-MLG BHBUAQIMCH Ha 130JIbOBAHUX HEPBOBHUX
3aKIHYEHHAX KOPH TOJOBHOTO MO3KY IIYpIB HIUISIXOM aHAI3y MO3aKIITHHHOTO
piust [HJTAMK. Ockitskn mosaxmitiaemii piBerb ['AMK €  BaKIHBOIO
CHUHAIITUYHOIO XapaKTEePHUCTUKOIO, IO JEMOHCTpYE OajJlaHC MK MOTJIMHAHHAM,
onocepenkoBanuM  ['AMK-Tpancnoprepamu, 1  TOHIYHMM  BUBUIbBHEHHSAM

Heilipomemiaropy [220, 221].
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byno BusBneHo, mo N-MLG He BmiIuMBae Ha TMO3aKIITUHHUN pPIBEHb
3 . . .o .
[HITAMK vy nmiama3oni konnentpamii 0,01-0,5 wmr/mn, a  30UIbIICHHS
KOHIleHTpamii 10 | Mr/Ma BUKIMKaE HE3Ha4YHe 30UTbIICHHS (TEHICHIIIO 0

3pocTaHHs) 1pOro piBHA (puc. 3.25).

27 - n.s.
. I
% 2 i T I I
< 184{[" I I
<
.gl 16 1
,_E 14
12 A
10
0.01 0.25 0.5 1.0
Control N-MLG (mg/ml)

Puc. 3.25. Tlosaxmituuuuii pisens [HJTAMK y cHHanTocoMax Kopu
TOJIOBHOTO MO3KYy MmypiB 3a mnpucytHocti N-MLG (0.01-1.0 mr/mom). Hani
npeacTaBiieHi sk cepenne £ SEM;

n=9

n.S., HEMa€ ICTOTHUX BiIIMIHHOCTEH BIIHOCHO KOHTPOJIIO

Otmxe, N-MLG Hemae HEHPOTOKCMUYHMX O3HAK Ta € OIOCYMICHUM Yy

niana3oHi koHueHntpauid 0,01-1 mr/mi.

I'paden ta Horo moxiaHI MarOTh MOTEHINA 3AIUCHUTH AYy>KE€ 3HAYHUUN BIUTUB
Ha CYCHUILCTBO 3aBJSIKM 3aCTOCYBaHHIO B OloMenuuHid ramy3i. MOKIHUBICTh

PO3pOOKM MEIUYHHUX TMPUCTPOIB HAa OCHOBI rpadeHy Ha HeHpoHHOMY 1HTepdeiici
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NpeAcTaBiisie OCOOJNMBUN IHTEpPEC, IO POOUTH BKpail BaXKJIMBUM BU3HAYEHHS

6iocymicHOCTI rpad)€HOBUX MaTepialiB 3 HCHPOHHUMU KITHHAMHU [222].

OTpumaHi pe3ynbTaTd JUCEPTALHOI pPOOOTH PO3LIUPIOIOTH Cy4YacHi
ySBIIGHHA ~ TIPO  MOJGKYJsipHi ~ MexaHi3mMu  perymimii  TAMK-epriunoi
HelpoTpaHcMicii B HOpMI Ta 3a MAaTOJOTIYHUX YMOB, OOIPYHTOBYIOTH
NEepPCIEeKTUBHICTD IiJiecnipsiMoBaHoro BIuMBY Ha ['AMK-tpancnopTHy cucremy Ta
BIZINOBI/IHI MPECUHANTUYHI MEXaHI3MU K MOTEHLIAHOI TepaneBTHUYHOI CTpaTerii
Opyd HEHPOJIOTIYHMX MOPYUIEHHSAX, a TaKoXX CTBOPIOIOTh MIATPYHTS  JJIsd
NOJaJbLIOTO TMOIIYKY HOBHMX HEHMpPOAKTUBHUX CHOJYK 13 KOPUIYBaJIbHOIO Ta

HEHUPOMPOTEKTOPHOIO MI€I0.
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BUCHOBKHA

OTpumMani pe3ynbTaTH PO3MIUPIOIOTH CyYacHI YSBJIECHHS TPO MOJIEKYISIPHI
mexaHismMu  perymsiiii  [AMK-epriunoi  HeWipoTpaHcMmicii B HOpMiI Ta 3a
MaTOJIOTIYHUX  YMOB, OOIPYHTOBYIOTH TEPCIEKTHUBHICTH  LIJIECHPSIMOBAHOIO
BBy Ha ['AMK-TpaHcmopTHy cucTeMy Ta BIINOBIAHI MPECHUHANTHYHI
MEXaHI3MU SIK TOTEHIIHHOI TEepameBTUYHOI CTparerii npu HEUPOJOTIUHUX
HNOPYILIEHHSX, @ TaKOXX CTBOPIOIOTH MIAIPYHTS JJII MOJAIBIIOTO IMOIIYKY HOBHUX

HEMPOAKTUBHUX CIIOJIYK 13 KOPUTYBAJIbHOIO Ta HEHPOMPOTEKTOPHOIO MI€IO.

L. [IponeMOHCTPOBAHO 3HIKEHHSI MOYATKOBO1 MIBUAKOCTI HAKOTTUYEHHS
3 .. . .
['HII'AMK cunHantocomMmaMu KOpHU 1 TINOKaMmIy, BUAUICHUX 3 MO3KY LIypIB yepes
8-9 TmxHIB (TepioJi MOCATHEHHsI CTaTeBOI 3Pi1JOCTi) MICIs TOTO, SIK BOHM 3a3HAIN
BIUIMBY Tinokcii 1 cynoM (y Bimi 10-12 gHIB micns HapoJKEHHs) y MOPIBHSIHHI 3
KOHTPOJIBHUMHU [IypaMH, TMpoTe Yy TajaMycl 3MiH T[OYaTKOBOI HIBUIKOCTI

3
HakormmmueHHs ["H][TAMK cuHantocomaMu BUSABJICHO HE OyIIO0.

2. [lokazano, mo HakonunueHHa ['AMK cuHanrocomamu  Kopw,
TIMOKaMITy 1 TajJamMycCy 3HW)KY€ETbCS BITHOCHO 1-TO TWKHS Ha 2-H, 4-i Ta 8- THXKHI
EKCIIEpUMEHTY SIK Y HOPMI, TaK 1 32 YMOB MO/l NIEpUHATAIBHOI Tinmokcii. Tak, y
CHHAINITOCOMAaX TIMOKAMITy 3a YMOB MOJI€J MEepHUHATAIBHOI TIMOKCIT HAKOMWYEHHS
I'AMK 3umxyetscst Ha 20 % Ta 32 % BIIHOCHO KOHTPOJIbHUX TBapHWH Ha 2-y 1 8-y
TWKHSX TICHS  TIMOKCUYHOTO BIUMBY, BinmoBimHo. Hakomuuennss [FAMK
CHHAIITOCOMAMHM TaJlaMyCy MiJIBUIIYETbCS BITHOCHO KOHTPOJBHUX TBapuH Ha 17 %
Tta 49 % Ha 1-y 1 8-y TWOKHSIX TICIS TIMOKCUYHOTO BIUIMBY, BIIMOBIAHO. Y KOpPi HE
CHOCTEPIraJioCh CTATUCTUYHO JAOCTOBIpHHUX 3MiH HakonuueHHs ['AMK. Takum
yuHOM, edekt rimokcii Ha  QyHkmionyBaHHs ~['AMK-tpaHcmoprepiB y
CHHAIITOCOMAaX HIypiB OyB HaOLIbII BUPAXKEHUM Y TIMOKAMIIL.

3. [lokazano, 1o 3matHicTh P-anaHiHy iHriOyBatu HakomnuueHHss [TAMK

MNOCWIIOETBCS. Y HEPBOBUX 3aKIHYEHHSX TIMNOKaMmIly 1 TalaMycy B pe3yibTari

NepUHATATIBHOI TIMOKCii, B ToW 4yac sk edextuBHicTh NO-711 y HepBOBHUX
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3aKIHUEHHSX TalaMycy 3HWXKyeTbca. lLle wMoxke OyTM HaciaiIKoM  3MiHH
CHIBBIIHOIIEHHST aKTUBHUX TpaHcropTepiB — GATI/GAT3, ekcrpecoBaHUX Ha
TUIa3MaTUYHIM MeMOpaHi HEPBOBMX 3aKiHUEHb MICIs TMepUHATaNbHOI Tinmokcii. Llei
dakT BKazye Ha MOXIMBICTh LUIECHPSIMOBAHOT MOMYJSAIIi  AKTUBHOCTI
tpancrioprepa GAT3 ta TAMK-epriuHoi HelpoTpaHCMICIi 32 YMOB MaTOJOTTYHUX

CTaHIB 3a JOMIOMOTO0I0 €K30T€HHOTO Ta €HJIOTEHHOTO MPUPOIHOTO B-ajaHiHy.

4. [IponemoncTpoBaHo, 111(0) AHTHETIICIITUY HU T npenapar
JleBeTupanieram 3A1MCHIOE CBIM eQeKT y MNpecHHAaNTHUYHIA JUISHII HUIIXOM
36inpureHnst  BuBimbHeHHs [ HJTAMK [UIIXOM — EK30LMTO3Y, iHIyKOBAHOTO
KaJgieBolo Jnenossipusanieto. [lpemapar He BIUIMBa€ Ha TMO3aKIITUHHUNA PIBEHb
I'AMK wmix emizomgamu ek3onutosy. [lis JleBeTtuparieraMy BHSBHIACH PIZHOKO Yy
rinmokamii, Kopi 1 Tajmamyci, 1 i e€deKTH 3MIHIOIOTHCS MiJl 4ac PO3BUTKY MO3KY.
[lpenapatr He xaisB Ha BuBUIbHeHHS ['AMK cuHanTrocoMamMu TrOJIOBHOTO MO3KY
HIypiB y AUTSYOMY Bill. 3ayexHICTh ePekTiB JleBeTupaneramy BiJ BiKy, ITOKa3aHa
B HaNIOMYy JIOCJI/IP)KEHHI, € KOPUCHOKO MJii HOBOI CTpaTerii 3aCTOCYBaHHS IbOTO
npenapary I Jac Tepami IuTs4oi emnurerncii. JleBeTuparieram mae OUTbIT 3HAYHUAN
BIUIMB Ha TINOKaMIajbHi, KOPTUKAJbHI 1 TaJaMi4Hi HEPBOBI 3aKiHYEHHS came
miciIsl  TepUHATalIbHOI TIMOKCii, HDK Y HOPMi, TOMY BHACHIJIOK TIMOKCIii

e(EeKTUBHICTh Mpenapary MiABUIILYEThCS.

5. BusiBjieHo HOB1 €(pEeKTH NO3UTHBHOIO aJlOCTEPUYHOIO MOIYJISATOpa
I'AMK-b  peuentopiB, rac-BHFF. Rac-BHFF  Bukimkae — mo3ozanexny
JENoJIApU3AIliio MIa3MaTUIHOT MEMOpaHU CHUHANTOCOM Ta 3HIKEHHS anuaudikariii
CUHANTUYHUX BE3WKYJ, IO MPU3BOJIUTH N0 3HWKCHHS TOYATKOBOI IBUIKOCTI
HaKOMMUYECHHSI [3H]FAMK CHHAIITOCOMAaMHM Ta, K HACIIAOK, IIJIBHUIIEHHS
MO3aKTITHHHOTO PIBHSA [3H]FAMK. Takum uymHoM, HOBiI edektu rac-BHFF nHa
¢byukiionyBanHss ['AMK-epriynux HepBOBUX 3akiHUY€Hb He Oyld TMOB'sI3aHi 3
Moaymslieo npecuHantuyHux penentopiB GABAg. Tomy crparerist po3poOku
JIKIB Ha OCHOBI MO3UTHBHOI anoctepuunoi monyisinii GABAB penentopie mae

BKJIIOUaTH B ceOe YCyHEHHs BHIlEeBKazaHux moOiuHux edektiB rac-BHFF y
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NPECHHAIICI, 1 HABIMAKH, Ii HOBI BJIACTUBOCTI aJIOCTEPUYHOTO MOAYJSTOPA MOXKYTh

OyTH BUKOPHUCTaHI y HOBITHIX MIJXO0JIaX.

6. [Momyk edexTuBHMX mpemnapariB Ha ocHOBI MoJekynn [TAMK
MoKa3aB, 110 AaHAJOTM 3  OUIBIIOK  JINO(MUIBHICTIO  JIETHIE  JI0JIAIOTh
rematoeHuedamynuii  6ap’ep. BBemenHs atoMiB  pTOPY 1  HEBEIUKHUX
NOJI(TOPANKUIBHUX TPYM B MOJIEKYNy 30UIbIIyE il JMOQUIbHICTb, 110 IIUPOKO
3aCTOCOBYETHCS ISl PO3POOKH HOBUX O10JIOTIYHO aKTHUBHUX CIIOJIYK Ta JIIKAPCHKHUX
3ac00iB. [lopiBHsATBHE NOCHIIKEHHsT ePpeKTUBHOCTI GTopBMicHOro aHamory I'”AMK
1 Bxke BimoMoro mpemnapaty [Iperabaniny mokaszano, IO aHAJIOT 13 3aMiCHUKOM [3-
CF,CF,H 1 wmenmoto wmipoto [lperabanin 30UIbIIYIOTh MHOYATKOBY IIBUAKICTH
naxonmyenns ["HJTAMK. Edexr ¢ropsmicHoro amamora TAMK GyB BHIIMM 3a
epext IlperabGaminy. IlpogemMoHCTpoBaHO, 110 CHUHTE30BaHa pPEUYOBHHA €

CTPYKTYpHUM, ajie He (pyHKIIOHanbHUM aHanorom "AMK.

7. byno BusBneno, mo kamikc[4]apen C-424, mouyMHAOYM 3
KoHUeHTpatii 50 MKM, BUKJIMKAaEe AEMOJSIPU3aALI0 CHHANTOCOMAIbHOT MeMOpaHu
Ta 36imbmye mosakimiTMHHMHA piBens [ HJTAMK y mperaparax HEpBOBHX
tepmiasield. Kaimikc[4]apen C-425 He BIUIMBaE Ha TMO3aKJIITUHHUN pIBEHb
[3}1]FA1\41< y BCIX JAOCHIKyBaHUX KoHueHTpauisix Bim 10 mo 200 mxM. Ha
BiIMIHY B Kamikc[4]apeniB (C-424 Tta (C-425, Tiakamikc[4]apen C-1193,
noyvHaroum 3 KoHmeHrtpamii 50  MkM,  BUKIMKae  JENOJIAPU3ALIIO
CHHAIITOCOMAIIBHOT MeMOpaHK Ta 30iburye mosaxmiTuramii piBers ["HJTAMK y

npenaparax HepBOBUX TepMiHaJEH, MoYnHaouu 3 KoHueHTpamii 100 MkM.

8. 3 METOW OIIHKM HEUPOTOKCHYHOTO PHU3MKY OaraTromapoBoro
rpadeny, neroBanoro azotom, (N-MLG), 6yno BusiBieHo, mo N-MLG He BrumBae
Ha mosaxiiTuHEmA piBerb [CH[TAMK y CHHANTOCOMAX TOJOBHOTO MO3KY IIYpiB y
nianazoni koHneHTparmii 0,01-0,5 mMr/mi1, a 30imbIeHHs KOHIEHTpamii 70 1 mMr/min
BUKJIMKAJIO HE3HAYHE MIABUILNECHHS (TEHACHIIO 10 3pOCTaHHA) IboTO piBHA. OTXKe,
N-MLG Hemae HEHpPOTOKCHUHHUX O3HAaK Ta € OIOCyMICHUM Yy Jiama3oHi

koHieHntpamii 0,01-1 mr/mi.
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