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This dissertation examines the distribution dynamics and expression level of the
glutamate transporter GLT-1 (EAAT2) in astrocytes and pyramidal neurons of the
hippocampal CAI1 region in mice following mild traumatic brain injury (mTBI), and
investigates the effect of ceftriaxone on these processes. Using confocal laser scanning
microscopy and semi-automated fluorescence image analysis, it was established that
mTBI induces GLT-1 clustering in both cell types: on day 3 post-injury, the mean
intensity of individual GLT-1 clusters in astrocytes doubles, while total transporter
fluorescence decreases by 56.9%. In neurons, a reduction in the relative area and relative
intensity of GLT-1 clusters is observed.

Administration of ceftriaxone (250 mg/kg intraperitoneally for 5 days) following
mild traumatic brain injury inhibits post-traumatic accumulation of GLT-1 and promotes
the restoration of uniform distribution of transporters.

This effect is most pronounced on the 3rd and 14th days after the injury and does
not persist after the completion of treatment. A mechanism has been proposed whereby
excessive accumulation of glutamate in the extracellular space following mild traumatic
brain injury (mTBI) causes GLT-1 clustering, disrupting its transport function.
Ceftriaxone, by influencing the transporter’s life cycle, restores the physiological
distribution of GLT-1 and is a promising neuroprotective agent.

In cases of mild traumatic brain injury (mTBI), the localization of GLT-1 in the

somata of pyramidal neurons (Striatum Pyramidale) in the CA1l region of the



hippocampus has been demonstrated, expanding our understanding of the cellular targets
of post-traumatic excitotoxicity
The findings highlight the importance of considering GLT-1 spatial distribution,

rather than expression level alone, when evaluating neuroprotective strategies.
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AHOTAIIS

Haymenko f1.0. Posmozmin rmyramatHoro tpancmoprepa GLT-1 y rimokamii
MUIIEH MICJIsl JIETKOI YepPermHO-MO3KOBOI TpPaBMH Ta HOTo Kopekilis 1edTpiaKCOHOM -

KkBaridikariiiHa HayKoBa Mpails Ha MpaBax PyKOIHUCY.

Jucepraliist Ha 3100yTTs HAYKOBOT'O CTYIEHS JOKTopa (iocodii B ramysi 3HaHb
09 - bionoris 3a cneuianbHicTio 091 biojnoris. Iacturyr ¢isionorii imeni O.0O.

boromounbist HAH Ykpainu, Kuis, 2026.

VY aucepramiiiHiii poOOTI BHBYEHO AMHAMIKY PO3MOALTY Ta PIBEHb eKcmpecii
rryramatHoro TpaHcnoptepa GLT-1 (EAAT2) B actpouutax 1 comax MipaMiIHUX
HelipoHax 30oHM CAl rimokamiy MUIIEH MICHS JIETKOI 4YepernHO-MO3KOBOI TpaBMU
(TYMT) Ta gocmiakeHo BIUIMB e TpiakCOHY Ha I1i poriecu. Metogamu KOH(GOKaIEHOT
Ja3epHOi MIKPOCKOMIi Ta HammBaBTOMATHYHOTO aHaIi3y (IIyopecleHTHUX 300pa’keHb
BcTaHoBJieHO, 1o TUMT inaykye knactepusarito GLT-1 B 000x Tunax kimiTuH: Ha 3-U
JIeHb MICJsI TPAaBMH CEpeHsl 1HTEHCUBHICTh KokHOro GLT-1-kmacrepy B acTpoumrax
MOIBOIOETHCS, TOI1 K 3arajibHa (hJIyOpECICHITisI TpaHCTIOpTepa 3HMKYEThCS Ha 56,9%. Y
HEWPOHAX PEECTPYETHCS 3HIKCHHS BITHOCHOI IO Ta BIAHOCHOI iHTeHcuBHOCTI GLT-
1-xnacrepiB.

Benenns nedrpiakcony (250 MI/Kr BHYTpPIIIHBOOYEPEBUHHO, MPOTITOM 5 1i0)
nicigs JUMT npurHiuye mnocTTpaBMatuuHy kiactepusamito GLT-1 Ta crpuse
BIJIHOBJICHHIO PIBHOMIPHOT'O PO3MOJILTYy TpaHCIIOPTEpA.

Edexr naiibunpm Bupaxkenuii Ha 3-i Ta 14-i1 AH1 micns TpaBMU 1 CYTTEBO
NOCJIa0IOETHCS MiCIIA 3aKIHUEHHS KypCy BBEJEHHS, 30€pIralouuch JUIIE K 3aJUIITKOBA
pizamns 3a twiomiero GLT-1-kmactepiB. 3amponoHOBaHO MEXaHI3M, 3TITHO 3 SIKAM
HaJMIpHE TMO3aKJIITUHHE HakoMWuYeHHs TiayTamary micngs aYMT  ctumymioe
kinactepuzanito GLT-1, mopymyrouu #oro tpaHcnopTHy dyHkiio. ILledTtpiakcon,
BIUTMBAIOYN HA «IUKJ ICHYBaHHS» TPAaHCHOPTEPA, BITHOBIIOE (Pi310JIOTIYHUI PO3MOALT

GLT-1 1 € nepcneKTUBHUM HEUPONIPOTEKTUBHUM areHTOM.



Buseneno mokamzamiro GLT-1 y comax mipaMiiaibHUX HEUpOHIB y Stratum
Pyramidale 30am CA1 rinokammy B yMOBax JIETKOi YepermHO-MO3KOBOI TpaBMH, IO
PO3IIMPIOE PO3YMIHHS KIITHHHUX MIIIEHEH MOCTTPAaBMATHYHOI €KCAUTOTOKCUYHOCTI.

PesynbTatn poOOTH OOIPYHTOBYIOTH HEOOXIJTHICTh BpaxyBaHHS MPOCTOPOBOTO
posnoaity GLT-1, a He nume piBHSA #oro ekcmpecii, mpu OIIHII e(EeKTUBHOCTI

HEHWPOMPOTEKTUBHHUX CTPATETIH.
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