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Figure 8. Epilepsy with EEG-imaging mismatch following stroke.

A 74-year-old patient presenting with a clinical EEG seizure focus within the left temporal lobe, but on MRI demonstrates large
stroke within the contralateral right frontotemporal-parietal lobe as seen on fluid-attenuated inversion recovery images of the

superior frontotemporal-parietal (A) and inferior temporal-parietal lobes (B).

Degnan AJ. et al. Future Neurology 2014.



Epilepszia

* Prevalencia ~1 % - kb. 50 M ember
» 1/3 gybgyszeres terapia rezisztens

» Egészségkarosodassal korrigdlt életévek 13 M/év
(Disability-adjusted life years (DALYs))

* Neurodegenerativ és pszichés betegségek T
e Status epilepticus életveszélyes

Rajat Sandhir, Harpreet Kaur. Curcumin for Neurological and Psychiatric Disorders, 2019.
Singh G, Sander JW. Epilepsy Behav. 2020



Epilepszia okai

e Agyserilés
e Sztrok

* Daganat

e Gyulladas
* Alkohol és kabitoszerek (elvonasuk)
* Fert6zések (baktérium, virus, parazita)
e K*as Na* ioncsatorna mutaciok

* Fény inger, stb.

Rajat Sandhir, Harpreet Kaur. Curcumin for Neurological and Psychiatric Disorders, 2019.



Epilepszia molekularis okai

o KIR: K*T ec.; ic. vagy ec. Ca?*
* NMDA és AMPA receptor aktivacio

* Kolinerg (M1) receptor stimulacio

o IL-1B, IL-6, TNF-a, TGF-B1, VEGF, MMP-9, NF-
KB, COX-2

* GABA, receptor gatlas
e Sejt- és mitokondrialis membran sérulés

Rajat Sandhir, Harpreet Kaur. Curcumin for Neurological and Psychiatric Disorders, 2019.



Epilepszia terapiaja

* K*, Na*, Ca** ioncsatorna gatlasa
* GABA rec. aktivalasa
 PPARa aktivalasa

e Stb

Kisérletesen:
— PPARy aktivalasa — nem rec.-ligand kotédéssel

Chen A, et al. Am J Physiol Gastrointest Liver Physiol 2005; 288: G447-G456
Narala VR, et al. Gene Ther Mol Biol 2009; 13: 20-25
Jacob A, et al. PPAR Res 2007; 2007: 89369



Kurkumin

e Kurkumin és aktiv metabolitjai (pl. ferulasav)
e Kurkuma (Curcuma longa Linn.)
e Csodaszer”...

- kardiovaszkularis

- neoplazias

- |égzBszervi

- metabolikus

- autoimmun

- emeészto traktus

- neurodegenerativ

- antimikrobialis

- stb.

... betegségekre!




Ellentmondas

Rossz biohasznosulas:
- felszivodas
- lebomlas
Hatas helyére eljut —e?
Hatasos dozis?
Pleiotrop hatas
Aktiv centrum:
- bomlik
- rotal
- kémiai kornyezetre érzékeny
< Aktiv metabolitok, pl. ferulasav...




Lehetséges hatasmechanizmusok

Antioxidans —| ROS, NO-gyokok
Gyulladascsokkento:

- [L-ek aktivitasa,

- génexpressziokd,
Immunmodulans
Kolinészteraz serkentd
Enyhe MAO gatlo
PPARa aktivator...



Ferulasav

e Aktiv metabolit

e Antioxidans

* LDL koleszterin,

* Gyulladascsokkentd

Hassanzadeh et al., 2017



Kérdésfelvetés

* Vajon a ferulasav dnmagaban mennyire
epilepsziaellenes?
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Abstract

Aims

Some conventional antiepileptic drugs induce oxidative stress and cognitive impairment

which may limit their clinical applications. Ferulic acid is a phenolic phytochemical with

antioxidant and neuroprotective properties that prompted us to evaluate its therapeutic

potential in epilepsy which is usually associated with oxidative stress and cognitive
decline.

Materials and methods

Male Wistar rats received 30mg/kg of pentylenetetrazole (PTZ) intraperitoneally (i.p.)

once every alternate day until the development of kindling. The locomotor activity,
elevated plus maze, and passive avoidance tests were performed. Oxidative stress was

evaluated by the determination of brain malondialdehyde and reduced glutathione. The
effects of pre-treatment with ferulic acid (25, 50, 75, and 100mg/kg, i.p.) against PTZ-
kindled seizures, cognitive impairment, and oxidative stress were investigated.

Key findings

Kindling was developed 34.18+1.54days after PTZ treatment which was associated with
generalized tonic-clonic seizures (GTCS), myoclonic jerks, cognitive deficit, and oxidative

stress. Ferulic acid at doses of 75 and 100mg/kg significantly reduced the seizure score,
number of myoclonic jerks, cognitive decline and oxidative stress. Spontaneous

locomotor activity did not significantly differ between the groups.

Hassanzadeh P, et al. Life Sci. 2017 ;179:9-14. doi: 10.1016/].1fs.2016.08.011.



Zebradanio larva modell

Epilepszia vizsgalatara in
vivo nem allat modell!
High through put

Olcso

Gyors

5 naposak, nem kell etikai
engedély!

Atlatszo - Ca szenzor
neuronokba 3 D
mikroszkoppal vizsgalhato,
hogy melyik idegsejt
Excitatorikus sejteket gatol,
vagy inhibitoros sejtet
aktival védo6 anyag? —
Klasszikus farmakoldgia!




Pentilén-tetrazol

- GABA, gatlasa
<Modulidlja: . N
- 5-HT,,, 5-HT;,
- NMDA
- glicin

-
-

PTZ: N—
/

- L-tipusu Ca-csatorna
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Fig. 1. Behavioral seizure scoring in Zebrafish larvae. (A) Plot of the latency to first sign of seizure behavior for three different stages of behavior vs.
PTZ concentration (n=96 fish per drug). Note that PTZ evokes seizure-like behaviors in a concenfration-dependent manner. Fish were placed in a
96-well Faleon dish, videotaped and scored by an experimenter blind to the status of the animal. Infinity symbol (in A) denotes that no fish reached
Stage Ill seizure behavior at this PTZ concentration. Plots (in A) are means+=5.E.M. PTZ concentrations are as follows: 2.5 mM (blug), 5 mM (yellow),
15 mM (green). (B) Plot of the percentage of zebrafish larvae exposed to a given concenfration of PTZ vs. the seizure stage reached (n=296 fish per
drug concentration). Stage | (black bar), Stage Il (gray bar), Stage 1l (open bar). (C) Sample locomotion tracking plots are shown for individual
Zebrafish in normal bathing medium (baseline) and 10 min after exposure to fresh Ringer's or 15 mM PTZ. Blue dots indicate movement; dashed lines
indicate rapid convulsive seizure activity (this fish exhibited =30 convulsive episodes). Plots were obtained from recording epochs 2 min in duration.
Bar plots (bottom) are shown for the total distance traveled and percent of time fish spent moving in & user-defined arena. Plots (in C) are
means+5.E.M; baseline recording (open bars); 15 mM PTZ (closed bars).



Anyagok és modszer

n=16

3 parhuzamos mérés
Kurkumin koncentracioja: 0,025 pM
~erulasav koncentraciéja: 0,2 pM
PTZ kezelés: 10 mM

Megj: kurkumin (PEG-400)
DanioVision berendezés
EthoVision XT szoftver

Szep D, et al. PLoS One. 2023. 18(7):¢0288904. doi: 10.1371/journal.pone.0288904.



Modszer fejlesztése

270 total fish 30 min Recording with
accommodation EthoVision XT

3 x 90 fish
2 2

6-well plates

96-well plates

\

Plate
8 2

Observation
Chamber

10-minute
Light trial

A 10-minute
2 4 Dark trial

30-in ute ,

Time trial

3 groups:
* PTZ (10mM)

Setting up the

* Observation
Chamber

* Pilocarpine
(30mM)

» Control

» Temperature
Control Unit

Szep D, et al. PLoS One. 2023. 18(7):¢0288904. doi: 10.1371/journal.pone.0288904.












Eredmeények kurkumin
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Eredmeények ferulasav
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Eredmények

Kiszamoltuk a kontroll ’
Uthossz aranyaban is: ‘
e Kurkumin:-4,8%
 Ferulasav:-0,1%




KOovetkeztetés

Egyik anyag sem szignifikansan, de a kurkumin
erOteljesebben gatolta a 10 mM PTZ hatasara
kivaltott mozgas novekedést, mint a ferulasav.

A vizsgalt anyagok kozt atfedd, direkt antioxidans
natas modellinkben nem volt jelentds.

~eltehetden a két vizsgalt anyag nem atfedd
natasmechanizmus(ai) okozhattak a kiilonbséget
(pl. PPAR rec. aktivalas).

Tovabbi vizsgalatot, pl. EEG-t tervezlnk




Kurkumin és PPARy

e Kurkumin PPARYy aktivalason keresztll Akt, NF-
kB, AP-1, és JNK jelatvivGket gatol.

Metal chelator

- _\!; —_— Michael acceptor
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R Demethoxycurcumin

) Bisdemethoxycurcumin
Curcuma longa rhizome o S N SOH

Jacob, A., et al. (2008). PPAR research, 2007.
Surma S., et. al. (2022) Front. Nutr.



Ferulasav és PPARy

Senthil R, et. Al. J Biomol Struct Dyn. 2021 doi: 10.1080/07391102.2020.1740790.



A kutatocsoport
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Fig. 2. Epileptiform-like elecirographic acfivity in zebrafish larvae. (A) Schematic of the configuration used to obtain tectal field recordings from
agar-embedded zebrafish larvae. Top left: schematic showing the locafion of the optic tectum, and other relevant brain structures as well as the
position of a glass microelectrode. Bottom left: a frame-grabber image showing the placement of an electrode in the zebrafish optic tectum. Top right:
Representative field recording from a zebrafish larvae exposed to 15 mM PTZ for 15 min. Bottom right: a second trace of field recording from the same
fish after 45 min of PTZ exposure is also shown. Note the presence of interictal- and ictal-like epileptiform discharges. (B) An isclated “interictal-like™
burst at a faster ime resolution as indicated by the letter *a” (in A); an isolated “ictal-like” burst (b in panel A) is also shown. (C) Bar graphs of the
cumulative data obtained from all wild-type fish exposed to 15 mM PTZ. In each plot we measured 10 individual interictal or three to five ictal bursts
for each fish and data are presented as mean=S.EM.
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Koszonjuk a figyelmet!




Potdia

PEG-400 szolubilizalo szer
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