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3nunencua — XPOHWUYECKOE HEBPONOrMYECKOe 3aboneBaHWe, KOTOPOE MPOABAAETCA B PasBUTUM CMOHTaHHbLIX peLuau-
BMPYIOLLMX CY[OPOr, @ TaKMKe PasfyHbIX NCUXO3MOLMOHAMBHBIX M KOTHUTMBHBIX Hapyluenui [1]. Okono 30% nauwmeHToB
CTpagaloT (papMaKope3nCTEHTHOM GOPMOI 3MUENCUK, a CyLLEeCTBYIOLLME NPOTMBO3NMIENTMECKME NpenapaTkl He NpeaoT-
BpaLLlAloT pa3BUTMeE 3NWUNENTM3aLMKU MO3ra, YTO [eNaeT aKTyanbHbIM MOUCK HOBbIX METOAO0B Tepanum.

B nocnegHee Bpema obcyaaeTcA BO3MOXKHAA pofb PeLenTopoB, aKTMBMpYeMbIX NponudepatopoM nepokcucoM (PPARs),
B natoreHe3e anunencuun. PPARs (a, B/6, y) — 3T0 AfepHble TPaHCKPUMNLMOHHbIE (aKTOpbl, BUAKOLLME HA MHOTUE BHY-
TPUKNETOUHbIE KacKafbl He TONbKO Ha nepudepuu, Ho M B Mo3re. [lpegnonaraeTca, YTo UX arOHUCTLI MOFYT OrPaHUYMBaThL
HeMpOBOCNaNEHWE, UrpaloLLEee BaXHYI0 Posib B NaTOreHe3e pPasfiNyHbIX BULOB HEPBHO-MCUXMYECKMX 3aboneBaHUM, BKIIO-
yaA anunencuio [2].

Llenb pa6ortbl. ViccnenoBaHue feiicTena aroHucTa peuentopa PPARY nuornnTasoHa Ha SKCMpeccuio reHoB, BOBIEYEHHBIX
B PerynAumio HeMpoBOCMANEHWA U MUNENTOrEHE3a, @ TaKKe Ha BbIPaXKeHHOCTb HapyLLEHU UCCNeaoBaTeNbCKoro U co-
LManbHoro NoBeAeHNs B IUTUI-NUIOKAPNUHOBOM MOAENM 3MUENCUM.

[nA ncnonb3oBaHHOM NUTUIA-NUIOKAPNMHOBOW MOLENM BMCOYHOM 3NWUMENCUM XapaKTepHo ¢asHoe TeuyeHue: 1) ocTpbin
3MNUNENTUYECKUIA CTaTYC, MHOYLMPOBaHHbIA BBELEHWEM NUOKApNMHA, 2) NaTEHTHLIA Nepuof, Korga Cynoporu He mpo-
ABNAIOTCA, 3) XPOHUYECKMIA Nepuod, CBA3AHHBLIN C PasBUTUEM CMOHTAHHBIX PELMAMBUPYIOLLMX CYLOPOr. 3KCMEPUMEHTHI
BBIMOHANMCL Ha Kpbicax camuax Wistar. B Bospacte 7-8 Hepenb aKcnepyvMeEHTanbHbIM UBOTHBIM BBOZOWIICA PacTBOp
LiCl (B/6, 127 mr/Kr), 3aTeM cnycTa 24 Yaca MeTunckononamut (s/6, 1 Mr/kr), yepes 30 MUHYT — nunokapnuH (8/6, 20—
30 mr/kr, no 10 Mr/Kr 4o DOCTUMKEHWA BbIpaXKeHHbIX CyAopor). KOHTPONbHLIM KpbicaM NUIOKapnuH He BBOAMAW. Mnornm-
Ta3oH BBOAWMNM B/6 KypcoM: nepBas MHbBEKLMA B [o3e 7 Mr/Kr yepe3 75 MUHYT nocfie NUOKapnuH-UHAYLMPOBAHHOMO
3NMUNENTUYECKOro cTaTyca M 3ateM no 1 Mr/kr, 1 pas B feHb, C UHTEpBanoM 24 Yaca, B TeyeHue 7 AHelt. TecTupoBaHue
MoBefeHWA OCYLLECTBAANN B TECTAX «OTKPLITOE MONIE» U «YyHaK—pe3naeHT» Ha 7 U 8 CyTKM nocnie BBeAEHUA NUNOKap-
nuHa. Yepes 12 yacoB nocne TeCTMpoBaHWUA NOBEEHWA OCYLLECTBAANM 3abop Mo3ra AnA JanbHenLwero 6MoXMMmUYecKoro
aHanusa. Jkcnpeccuio reHo Nirp3, Aifl, Tnfa, Gfap, IL1b, Il1rn, Bdnf, S100a10, Fgf2 v Tgfb1 aHanu3vpoBanu B BUCOYHOM
Kope metogoM OT-MLP B peanbHOM BpeMeHW.

lpoBefEHHble UCCe0BaHUA NOKa3anu, YTo B IUTUN-NUIOKAPNMHOBOM MOLENW 3NMAENCUN B BUCOYHOW KOope 0TMeYaeTcA
yCWUNeHWe 3KCMpeccUM NPoBOCMAMTESNbHLIX BENKOB M MapKEPOB aKTUBALMM TIMANbHBIX KNETOK. 3TU M3MEHeHUs comnpo-
BOMK/AIOTCA HapyLUEHWUAMM COLMANbHOr0 NOBEEHUA U FMNepakTUBHOCTBIO B «OTKPLITOM nonex. [MornutasoH ocnabnset
BbIPAKEHHOCTb MWIOKAPMUH-MHOYLMPOBAHHBIX HapylweHui noBefdeHuA. AroHuct PPARg He oKasbiBaeT CyLLeCTBEHHOr0
B/IMAHMA Ha IKCMPECCUI0 NPOBOCMANMUTENbHbIX GaKTOPOB M MapKepoB akTuBauuu rauu Aif1 v Gfap, ogHaKo oH ycunvBaeT
3KCMPeCCUio reHoB HelponpoTekTopHbix 6enkos S100A10 u TGFB1, a Take NoAaBNAET 3KCMNPECCUIO POCTOBbIX (aKTOpOB
Fgf2 v Bdnf, ycyrybnsiowmx passutve anunentoreHesa. B Lenom, sto no3sonseT npeanonoxmTb, YTo aktueauma PPARg
MOMKET UrpaTh 3aLLMUTHYI0 POJIb NPY Pa3BUTUM IMUENTUHECKUX NPOLLECCOB B Mo3re. [loflyyeHHble AaHHbIe NO3BOAAIOT pac-
CMaTpuMBaTh NMOMNTA30H B KAUeCTBE NMOTEHLMANBHOMO TepaneBTUYECKOro CPeACTBa NpU IEYEHWUM SMUAENCUMN.

KnioueBble cnoBa: anunencus; NMornmTasokx; HGVIpOBOCI’I&J’IEHMG; rnA.

Kak untupoBartb:
PoruHckana AW., KosaneHko A.A., 3ybapesa O.E. BauaHue nuornuTasoHa Ha noBefeH1e W 3KCMPeccuio reHoB, BOBEYEHHBIX B PerynaLmio anuentoreHe3a
B IMTUIA-NUNOKAPMMHOBOW MOLENN BUCOYHOM anunencum y Kpbic // Fenbl v knetku. 2023. T. 18, N 4. C. 544-547. DOI: https://doi.org/10.17816/gc623301

Pykonucb nony4vena: 31.03.2023 PyKonucb ogobpena: 26.11.2023 Ony6nukoeaHa online: 20.01.2024
V-2
ECOSVECTOR Article can be used under the CC BY-NC-ND 4.0 International License

© Eco-Vector, 2023


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.17816/gc623301
https://doi.org/10.17816/gc623301
https://crossmark.crossref.org/dialog/?doi=10.17816/gc623301&domain=PDF&date_stamp=2023-12-15

MATEPNAJTTE KOHOEPEHLIM Tom 18, N\e 4, 2073 [eHBI 1 KNEeTHN
CONFERENCE PROCEEDINGS Vol 18 (4) 2023 Genes & cells

AOMOJIHUTE/IbHAA UHOOPMALIUA

WUcTouHuk puHaHcupoBaHua. PaboTa BbinosHeHa Npu noaaepKe rpaHta PHO Ne 23-25-00480.

CMUCOK JIUTEPATYPbI

1. Allone C., Lo Buono V., Corallo F., et al. Neuroimaging and cognitive functions in temporal lobe epilepsy: A review of the literature //
Journal of the Neurological Sciences. 2017. Vol. 381. P. 7-15. doi: 10.1016/j.jns.2017.08.007
2. Wagner N., Wagner K.D. The Role of PPARs in Disease // Cells. 2020. Vol. 9, N 11. P. 2367. doi: 10.3390/cells9112367

KOHTAKTHAA UHOOPMALIUA

* AW. PorvHckan; agpec: Poccuiickan Oepepauna, 194223, Cank-letepbypr, np-T Topesa, A. 44; e-mail: rogannab500@gmail.com

V'a
ECOeVECTOR Avrticle can be used under the CC BY-NC-ND 40 International License
© Eco-Vector, 2023

945


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jns.2017.08.007
https://doi.org/10.3390/cells9112367
mailto:roganna5500@gmail.com

MATEPNAJTTE KOHOEPEHLIM Tom 18, N\e 4, 2073 [eHBI 1 KNEeTHN
CONFERENCE PROCEEDINGS Vol 18 (4) 2023 Genes & cells
946

DOI: https://doi.org/10.17816/gc623301

Effect of pioglitazone on the behavior and expression
of genes involved in the regulation of epileptogenesis
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ABSTRACT

Epilepsy is a chronic neurological disorder characterized by spontaneous recurrent seizures and various psychoemotional
and cognitive impairments [1]. Roughly 30% of patients experience pharmacoresistant epilepsy, and current antiepileptic
medications do not prevent the progression of brain epilepsy, necessitating the exploration of novel therapeutics.

Recently, the potential involvement of peroxisome proliferator-activated receptors (PPARs) in the development of epilepsy
has been examined. PPARs (a, B/8, y) are nuclear transcription factors affecting many intracellular cascades, both in
the periphery and in the brain. Their agonists were proposed to restrict neuroinflammation, a crucial factor contributing to
the pathogenesis of various neuropsychiatric disorders, such as epilepsy [2].

The aim of this study was to investigate the impact of the PPARy receptor agonist pioglitazone on the regulation
of neuroinflammation and epileptogenesis-associated genes, as well as the expression of disorders in research and social
behavior in a lithium-pilocarpine model of epilepsy.

The lithium-pilocarpine model of temporal lobe epilepsy consists of three phases: 1) induction of an acute epileptic
status by administering pilocarpine, 2) a latent period lacking seizures, and 3) a chronic period characterized by
spontaneous recurrent seizures. The experiments were conducted on male Wistar rats. At seven to eight weeks
of age, the research subjects were administered a LiCl solution (w/w, 127 mg/kg). After 24 hours, they were given
methylscopolamine (w/w, 1 mg/kg), followed by pilocarpine (w/w, 20-30 mg/kg, 10 mg/kg until convulsions were
pronounced) 30 minutes later. Pilocarpine was not administered to the control rats. Pioglitazone was administered
using a biphasic course. The first injection was given at a dose of 7 mg/kg, 75 minutes after pilocarpine-induced
status epilepticus. Subsequently, the rats were given a dosage of 1 mg/kg, once daily at 24-hour intervals, for
a period of 7 days. The open field test and the foreign object test were performed on days 7 and 8 after pilocarpine
administration, respectively. The brain was sampled for further biochemical analysis 12 hours after behavioral testing.
The temporal cortex underwent analysis using real-time RT-PCR for the expression of Nirp3, Aif1, Tnfa, Gfap, Il1b,
I1rn, Bdnf, S100a10, Fgf2, and Tgfb1 genes.

The research reveals a surge in the expression of pro-inflammatory proteins and activation markers of glial cell in
temporal cortex caused by a lithium-pilocarpine model of epilepsy. This leads to impaired social behavior and hyperactivity
in the open field. Pioglitazone successfully decreases the severity of the pilocarpine-induced behavioral disruptions. The
PPARg agonist does not have a noteworthy impact on the expression of proinflammatory factors and glia activation
markers Aif! and Gfap. However, it was found to enhance the gene expression of neuroprotective proteins S100A10
and TGFB1 and decrease the expression of growth factors Fgf2 and Bdnf, which worsen epileptogenesis. Overall, these
findings suggest that activation of PPARg might provide a protective role in the development of epileptic processes in
the brain. Therefore, pioglitazone could be regarded as a possible therapeutic agent for treating epilepsy.
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