dom-06mBoEmeo s g30eg3GHMagbybols Fgxgmbgds: 3gboms gdudMgliools

(3owgdgd0l Gglifjogems

356053 dsLogrody

bsOsgobhter  bsdmmdo  Psm8mgggbocros  ogrost  bsbgerdpoger  e9boggGlodgdob

bs8296980L89¢9939¢72  d936096989080b5 ©s  d9o0E0boL  R5379eBAIAOL T 3IerIHO
802d93609M980b G530bHE0b 53509002950 bseHolbol JdoboEgdol dmambrz60l G9bsdsdols

bogeagberol d9dbpsgzangero §936096098980: Jeagng3eacmeato 800d93609698980

Us89:36096M0 beErddmgzsbgwo: @os §i3gMags (SLobGHYBE 3Mmaglim®o)

0ol Lobgandfogm Mboggdliodgdo
odoolo 2026



29653bs0

,»OMMO3  PoMagbowo LsdsaolBHM™m BsdOMIol 93@GMO0, 353bo©gd, ®MmI bsdMmdo
0o60m5o96L Bgdl mE00bse® Boddg3smL @s 56 Tgoegl Lb3s 93¢HMmGm9dol dogk
539909  39909399bgd N,  3odMLI399bgdE  FoEIdNEw B bEESZIE  faOwagbow
9sLoengdl, HMAEdoE BodOMITo 56 GOl dmblgbogdro b 30GH0MIOMo Bomsbsm
$9LgdolL Gglsdsdobo®.

L5ToFoLEBHOM  3MM9JBHO IR0BBLEs Tmms  HMLBMsggwol gemgzbmwo  LsdgaboghHm
53mbgol dogé: MR-25-361

956050 05LOEP0dY
(15.06.2026)



SLBEBHMJGO

9309x3L0s g OOl BIOMMME 293MEIGOI0 JOMbogMw BYMZMEMYOMEMO 5350 DS,
MOmdgog  bolosmEgds  A9bTgMMgds©o 930w gxboMo  3ObRbggdom.  g3owgzliools
396300569d5L 30 §ob MI30L 930 g3EHMAgbIBOL 3GMEgLO, GoE B33l TMeEg3MEIME,
MXOIJOMWo  mbol (33000 gdqdl,  MMIEgdog  bmM3sre  H30bL  gotoddbols
930qx3LoMSE. 0bgEs35 MsbsdgEMM3g 99035d96GHMBMMO s  JoHGYomEo
93996065 Mmd0l 3g0™MEYdOLY, 35309DGHS LB Mgdom 30% MHgHBoLEHIOEME0s SOLYdMWo
L5 90900l J0TSMI.

OILEEIMd0M oo  350036gwmds  9boFgds 03  domgdodowGo  BogOmgdol
0©96@08035305L, GMIgdoa 99583960bgdL 93093EMAgbgBoL 3MMEILL s MZoeLsBObMU
3obolb 08 dmEg3MEMO-domdodomEmo  3OMmEgbgdl,  MHMmIwgdog  Hob  mdwzol
930gBGHMABgBOL  BoIMYs0dgdsl.  30650@b 96 sOBYOMOL  BoGMBSIMEMYOEO
Lodmogds,  MMIJWOE 9935009008  4963005609d5L  Fgogz3gMbgdls 96 Fgodlmddqob.
50bodbmeo  33e0g30m0  3MHMgJ@ol 8356 JoBsbL  Fomdmowygbos LHmMgo obgmo
36193560530L Loz, HMIGLE IPJOOMO 2539bs 9469ds 930 gxrEMYgbgBDY. sLgm
360083690356 LYFoBBY© 4393006905 FoM-0bMBOE M0 (Fom). 0g40 A96OLOEIGdS MMYMO3
3960L39JAHowo  bGH0930gBGHMADMOO  Boghmo.  sF0FGHM™Ts3, MVMS  39009LO©
9396065 50bodbmwo  BogMomol  Tgbfogams  LoBogoLBHM™M  BsIMMI0L  BoMywgddo
d930L{ogwgm 39bLbg5390ws© 99L36gLboMYOMEO 296900 50M9bMdM030
330w gdgd0, MMMz 303m3s83d0  slg3g  Bgm3zm®Bgdudo,  MgowHo  MMOL
30dgmHsHDMEo X9F3MM0 M9od300m. 50bodbme 29693l 206933690 HCN1, LYPD6,
SEMA3C. 505603653005, 63 gl 256Lb3539dmo@ 9dudMgliocmgdmwo 39690 sbigzg goBos
9500 30MEMYoMM0 BMBJ3006 @O 930 gBLOSLML Fomo 39538060l Asdm. HCNI1-ol
3960l olgMbdi0s 03938 bgoOHMbBgdOL 3039M4HBbgdsEMdL s BMEOL gdowgxraloweo
39939006 MobL3L. LYPD6 9960 30 95930390l olgo  Lsbogbosenm  gbol, ®mdgeros
9609369cmgsbos  303m358300  o300Mo  Bsbgool  MsbMmMo M EmgdOL



6906M™Mbgd0L 4563005690 LMZ0L. Mo d99bgds SEMABC ob Roromnvgemos Ggobols bm®mdscry®
396300569d5L5 s ByMzo LobBdob i3Mbdombotmgdsdo.

330930L 35BLobm®mE0gmgdms bofigol 9@EHe3bg dmbs 3060m398d0 35060l dgsgom (30)
9309x3b0MH0  BLEASGMLOL 2odmf393s. 8mIY36m 9BHe3by Imgzsbobgm 3003900l
X3B9000  205bsfioegds. 1. 35060L 85935 + BoBomermaom®mo blbso (30+x30D) -
MHMIGOLOEG  299939PIM  BoDBoMmEmyoMo blbseol o0bgdgos. 2. 350bol  dgogs+dom
0bmbo@Gmeo (30+dom 600p/33), O®IGMS3 293JNPIM  Jom-0bmbBoGMmEro ®gdo
MmOxRIO 28 ol asbdogzermdsdo. 1939 3. LOMBGHOMEM  XaMRo  (3MbGH+R0D) -
X 9630 300533900, OHMIGEMS3 ©3To3bIb FobomemmyomMo blbsGoom. 28
0560 58853980l 8999, 3093 28 MY 35330MIOMPOM. 56 EOOL FobIsg3wMdsdo
30  3bbmO30gm©s 24 Lm-0560 30©GM-BMboGHMMObA0, OHMIGEoE  9MYEOWYGOIIX0S
36BAbg0m0 LEbJoMOLY s babaMI0gzMdOL Fgx35LgdoLMZ0L. 56-9 ML FobbmM 09w s
9393035305 dglodsdolo  G30bol  Jumzowgdol gduGoM3530s. 98Mm339000w0  36gdol
3m0mygb0BoEos o X9FMOHO MBI-0L godmymas. LsdmermmE 30 9930LFogwgm 2qbms
99L3M9gLOOL (33e0EG39d0 MY IH EMHMT0 30TYIMIBMEO 55F3IOO MYSJ3000.
90090 ds  999903s 9B3965, ®MI 930w gxnLoOO  JEYMIMGMdOL EOHML  30+530D
x329%380 HCN1 99600 9dud6gbos BEo@ob¢ogm®mo Lodmbmeo 9993060 bogmb@®mmenm
X3IBL F90o6M900m, bmerm dom-0bmbo@memom 28 ©®osbo ©sdmdsggdoom HCNI-ob
9gu3MgLool  ©mby  Bogmb@GHMmwm  XxaMBoLysd  LESGHOLGHOIMMI®E  LsOfdMbm® 56
3obLb353W9dMs. 9b 33E0EGd9d0 gbgdMs bMmEM© 303m35a3L.

boeom LYPD6 g9b0ob  5Bscwobom ©oaobs, ®md 35060l 955308 99935608 (30+930)
3°0mofjg0s LYPD6 99bol 9dudtgliools 99083060905 30+830D xamxol 303m3sd3d0, bemem
30+0om (6009/32) X3153d0 LAHIGOLE03MMSE LEOHIMBME F90BsM©s LYPD6-0L 9JudMglios
30+530D X aBmMsb dgsMgdom.

Lo0bEIOILMS, BMT [obs 4969000 2oblbgs3900m Semaldc 29bol 960 Bds sh39b6s, HMI
30+330% x3Mxndo Semaldc 2960l 9dudmglios LEGHOGHOLEOIMMO© Lo®fdMbm FobBOHLOWOs
L53MBGHOMEM s 30+30m XYMBMIL  FgsMgdom. Fom-0bmbo@mmom 28 ©Eosbds



538539050 LEAHOGHOLE0IMMO©  LoOHIMBbmE T9od3o®s Semadc-ob  FoMdo  9JudMgbos
Q5506Mbs 0go Lofyol L3MBbEHOMEM EMbYBY. bgmzmMEHgdudo Lsdogg ggbol Fgdmbggzsdo

X3IB9OL oL LESEHOLE03MO (330 gdIOL SO0 5O 3dmbos.

9309x360MH0 BEASGHVLOL TJmbg 30M0533900L5 S B0M-000 T390 KX YMBJOOL
90035690msb  FgoMmgdom 29bms  9JudMgLool (3300w gdgdol  dqlfegwroom  dogzowgm

96003690m™m3560  8mbsi3999%0  Fom-Ui 9630930 gBEHMYIbIMH0 13090930l dgliabgod,
MHMIgoE  ©9339b3oMs  49339060353900065  gMMOMo  3mEbs. 93L  3o  FowgdEro
990929003  dmHdmdl, g3ogxalomGo  LBEGHMLoL dJmbg  30HMoy39dols s  dom-
06mB0oGHM@Wom 589985390100 X aIBJO0L ggbms 9jldmgliool 3OHMB0wgdol Fgs6Mgd0mO
3bsEroBom, 65095(3 3995306 dom-0bmBoGmeols 3500339000
3630930 9x3GH™Myg6MH0 s bgoMHM3OMEJJBHMOMWwo ™m30198900, 390dm dglfsgwrowo
3969%0L: HCN1, LYPD6, SEMA3C gJu36mgLools bea®dscnobgdoom.

50bodbmeo  dmbsggdgdo 3og3  ghobge bl Mlgsds,  dom-0bmBo@merols
3630930 9x3EMYgb6 9mgddggdsl,  GMmIgelsg J9deos 93500l  gob30msMgd0lL
QMM 93939939 (930 g3EH™YIBIBOL BsBsdo) dMobEobml 1s3356dm dmerg3meEr©o
9935603900l IM@MWHE0s S 39306  S030E Ml BH30bol  Jumgzowols d9dymdo
3500MEMA0IM0 GHOIBLBMOT(300.

15dogdm LoBY39gd0: 930wgnLOs, 930wg3EMagbgbo, Jom-obmnbo@meo, HCNI, LYPD6,
SEMA3C g9b9%0.



Abstract

Epilepsy is a common chronic brain neurological disorder characterized by recurrent epileptic
seizures. The development of epilepsy is preceded by epileptogenesis, a process involving
molecular and cellular changes that transform a normal brain into an epileptic one. Despite
modern pharmacological and surgical treatment methods, approximately 30% of patients remain
resistant to existing remedies.

Nowadays, great importance is attached to the identification of biochemical compounds that can
inhibit the process of epileptogenesis and elucidate the molecular-biochemical processes that
precede its establishment, given that there is currently no pharmacological agent capable of
preventing or mitigating the development of the disease. The main objective of this research
project was precisely to study a compound that would exert a positive influence on
epileptogenesis. Myo-inositol emerges as such a significant target and is considered a promising
antiepileptogenic compound. Therefore, to better investigate this preparation within the scope
of this Master's thesis, we studied the quantitative changes in differentially expressed genes in
both the hippocampus and the neocortex using Real-Time Polymerase Chain Reaction. These
genes include HCN1, LYPD6, and SEMA3C. Notably, these differentially expressed genes were
selected based on their biological functions and their association with epilepsy. Dysfunction of
the HCN1 gene leads to neuronal hyperexcitability and increases the risk of epileptic seizures.
The LYPDG6 gene activates a signaling pathway important for the development of granule cell
neurons in the dentate gyrus of the hippocampus. As for SEMA3C, it is involved in normal brain
development and the functioning of the nervous system.

To conduct the study, status epilepticus was initially induced in rats using kainic acid. In the
next stage, the rats were divided into groups: 1. Kainic acid + saline (KA+Sal) — which received
injections of physiological saline. 2. Kainic acid + Myo (KA+Myo 60 mg/kg) — which received
myo-inositol twice a day for 28 days. 3. Control group (Cont+Sal) — healthy rats that received

physiological saline. Following the 28-day treatment, the animals were observed for an



additional 28 days. Throughout the 56 days, 24-hour video monitoring was performed, which is
essential for assessing seizure frequency and duration. On the 56th day, decapitation was
performed. Extirpation of the respective brain tissues was carried out, followed by
homogenization of the excised regions and total RNA extraction. Finally, we studied the
changes in gene expression using Real-Time Polymerase Chain Reaction.

The obtained results showed that during the epileptic state, particularly in the KA+Sal group,
HCN1 gene expression decreased statistically significantly compared to the control group,
whereas with the 28-day myo-inositol treatment, the expression level of HCN1 did not differ
statistically significantly from the control group. These changes pertained to the hippocampus.
Analysis of the LYPD6 gene revealed that the administration of kainic acid (KA+Sal) caused a
decrease in LYPD6 gene expression in the hippocampus of the KA+Sal group, while in the
KA+Myo (60 mg/kg) group, LYPD6 expression increased statistically significantly compared to
the KA+Sal group.

Interestingly, unlike the previous genes, the analysis of the Sema3c gene showed that in the
KA+Sal group, Sema3c gene expression was statistically significantly increased compared to both
the control and KA+Myo groups. The 28-day treatment with myo-inositol statistically
significantly reduced the over-expression of Sema3c, returning it to the control level. In the
neocortex, no statistically significant changes were observed between the groups.

By studying the changes in gene expression comparing rats with status epilepticus and the myo-
inositol treated groups, we obtained important data regarding the antiepileptogenic properties of
myo-inositol, which helped us deepen our theoretical knowledge. This is further evidenced by
the obtained results through the comparative analysis of gene expression profiles between rats
with status epilepticus and the myo-inositol treated groups, which revealed distinct
antiepileptogenic and neuroprotective properties of myo-inositol, specifically through the
normalization of the expression of the studied genes: HCN1, LYPD6, and SEMA3C.

These result once again proved the antiepileptogenic action of myo-inositol, which is capable of

modulating key molecular mechanisms at the very early stage of disease development (during

Vi



the epileptogenesis phase) and preventing subsequent pathological transformation of brain

tissue.
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