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Abstract:

Epilepsy is a common neurological disease but the mechanism of seizure generation has been only partially unraveled. Furthermore,

almost 30% of epileptic patients are resistant to pharmacological treatment. Therefore, elucidation of the basic mechanism of sei-

zures and search for new antiepileptics in order to treat the drug-resistant form of epilepsy and to improve the efficacy of current

therapies seem justified. The aim of this overview is a brief presentation of some new concepts and research directions in pathogene-

sis and pharmacotherapy of epilepsy. Development of ideas on the mechanisms of seizures and antiepileptic drugs reflects the prog-

ress in our understanding of the central nervous system physiology, particularly of neurotransmission. Hyperactivity of excitatory

amino acid systems, insufficient GABAA receptor-mediated neurotransmission, and disturbances in intrinsic properties of neuronal

membranes are still regarded as the most important mechanisms of seizures. New data add to the complexity of GABA-glutamate in-

teraction showing both excitatory and inhibitory role of GABA and glutamatergic neurons in the central nervous system. Moreover,

besides synaptic NMDA and GABAA receptors, also extrasynaptic receptors for the amino acid transmitters have been recently im-

plicated in the pathomechanism of epilepsy. Changes in expression, polymorphisms, lost- or gain-function mutations as well as cel-

lular energetic imbalance can contribute to the disturbed function of the ligand- and voltage-dependent sodium, potassium, chloride

and calcium channels, resulting in epileptiform activity. Voltage-dependent sodium and calcium channel blockers, and GABA mi-

metics are the most clinically useful groups of antiepileptic drugs and the newest research in this field is focused on more selective

and subtle regulations of their molecular targets. Of interest is an emerging role of extrasynaptic GABAA receptors, various kinds of

potassium ion channels, hyperpolarization-activated cyclic nucleotide gated (HCN) channels, acid-sensing ion channels, and gap

junctions in the regulation of neuronal excitability and seizures. Iono- and metabotropic glutamate receptors used to be viewed as an

attractive target for new anticonvulsants, however, opinions are now less enthusiastic, since their competitive and non-competitive

antagonists possess undesired side effects. Positive or negative allosteric modulators of glutamate receptors with fewer side-effects

can be more promising. The introduction of new compounds acting through novel pharmacological mechanisms gives hope that the

proportion of patients with uncontrolled epilepsy will substantially decrease. However, this may be possible if molecular back-

ground of the pharmacoresistance in epilepsy is deciphered.

Key words:

seizures, epilepsy, antiepileptic drugs, molecular mechanisms

Pharmacological Reports, 2013, 65, 787�801 787

Pharmacological Reports
2013, 65, 787�801
ISSN 1734-1140

Copyright © 2013
by Institute of Pharmacology
Polish Academy of Sciences


	771	Review Œ Serotonin discovery and stepwise disclosure of 5-HT receptor complexity over four decades. Part I. General background and discovery of serotonin as a basis for 5-HT receptor identification.
	Manfred Göthert

	787	Review Œ Research advances in basic mechanisms of seizures and antiepileptic drug action.
	W³adys³aw Lasoñ, Ma³gorzata Chlebicka, Konrad Rejdak

	802	Review Œ Female ovarian steroids in epilepsy: A cause or remedy.
	Mohammad N. Alam, Aakifa Ahmad, Fahad A. Al-Abbasi, Aftab Ahmad
	813	Effects of serotonin (5-HT)1B receptor ligands on amphetamine-seeking behavior in rats.
	Joanna Miszkiel, Edmund Przegaliñski


	823	Synthesis and neuromodulatory effects of TRH-related peptides: inhibitory activity on catecholamine release in vitro.
	Luigi Brunetti, Annalisa Chiavaroli, Alessandra Cocco, Claudio Ferrante, Anna Ferrucci, Grazia Luisi, Giustino Orlando, Francesco Pinnen, Michele Vacca

	836	Identification of Dmt-D-Lys-Phe-Phe-OH as a highly antinociceptive tetrapeptide metabolite of the opioid-neurotensin hybrid peptide PK20.
	Patrycja Kleczkowska, Engin Bojnik, Anna Leœniak, Piotr Kosson, Isabelle Van den Eynde, Steven Ballet, Sandor Benyhe, Dirk Tourwé, Andrzej W. Lipkowski

	847	Different effects of postnatal caffeine treatment on two pentylenetetrazole-induced seizure models persist into adulthood.
	Jana D. Tchekalarova, Hana Kubová, Pavel Mareı

	854	Differential effects of LY294002 and wortmannin on neurons and vascular endothelial cells in the rat retina.
	Kaori Ueda, Tsutomu Nakahara, Kaori Akanuma, Asami Mori, Kenji Sakamoto, Kunio Ishii

	863	LPS-induced oxidative stress and inflammatory reaction in the rat striatum.
	Karolina Noworyta- Soko³owska, Anna Górska, Krystyna Go³embiowska

	870	Can the antiplatelet effects of cangrelor be reliably studied in mice under in vivo and in vitro conditions using flow cytometry?
	Hassan Kassassir, Karolina Siewiera, Rados³aw Sychowski, Cezary Wata³a

	884	Exendin-4 and GLP-1 decreases induced expression of ICAM-1, VCAM-1 and RAGE in human retinal pigment epithelial cells.
	Mariola Dorecka, Krzysztof Siemianowicz, Tomasz Francuz, Wojciech Garczorz, Agnieszka Chyra, Agnieszka Klych, Wanda Romaniuk

	891	Disparate effects of anti-TNF-a therapies on measures of disease activity and mediators of endothelial damage in ankylosing spondylitis.
	Mariusz Korkosz, Jerzy G¹sowski, Andrzej Surdacki, Piotr Leszczyñski, Katarzyna Pawlak-Buœ, S³awomir Jeka, Maciej Siedlar, Tomasz Grodzicki

	898	Influence of NADPH oxidase inhibition on oxidative stress parameters in rat hearts.
	Paulina Kleniewska, Marta Michalska, Anna Gor¹ca

	906	Exposure to alcohol and tobacco smoke causes oxidative stress in rats.
	Ewa Ignatowicz, Anna Wo�niak, Maksymilian Kulza, Monika Señczuk- Przyby³owska, Francesco Cimino, Wojciech Piekoszewski, Marek Chuchracki, Ewa Florek

	914	Exposure to ethanol and tobacco smoke in relation to level of PCNA antigen expression in pancreatic and hepatic rat cells.
	Ewa Wiœniewska, Anna Dylik, Maksymilian Kulza, Ewa Florek, Wojciech Piekoszewski, Monika Señczuk-Przyby³owska, Andrzej Marsza³ek

	927	Combination of omeprazole with GLP-1 agonist therapy improves insulin sensitivity and antioxidant activity in liver in type 1 diabetic mice.
	Vishal Patel, Amit Joharapurkar, Nirav Dhanesha, Samadhan Kshirsagar, Jaysukh Detroja, Kartikkumar Patel, Tejal Gandhi, Kirti Patel, Rajesh Bahekar, Mukul Jain

	937	Metabolic effects of the HIV protease inhibitor  Œ saquinavir in differentiating human preadipocytes.
	Monika Boci¹ga-Jasik , Anna Polus, Joanna Góralska, Urszula Czech, Anna Gruca, Agnieszka „liwa, Aleksander Garlicki, Tomasz Mach, Aldona Dembiñska-Kieæ

	951	Comparative evaluation of different doses of PPAR-g agonist alone and in combination with sulfasalazine in experimentally induced inflammatory bowel disease in rats.
	Prasad Byrav D.S., Bikash Medhi, Ajay Prakash, Amitava Chakrabarti, Kim Vaiphei, Krishan L. Khanduja

	960	Effect of infliximab on metabolic disorders induced by Walker-256 tumor in rats.
	Daniele R. Miksza, Camila O. de Souza, Hely de Morais, Aline F. da Rocha, Gláucia R. Borba-Murad, Roberto B. Bazotte, Helenir M. de Souza

	970	Anti-nephrolithic potential of resveratrol via inhibition of ROS, MCP-1, hyaluronan and osteopontin in vitro and in vivo.
	Sang Hyuk Hong, Hyo-Jung Lee , Eun Jung Sohn, Hyun-Suk Ko, Bum Sang Shim, Kyoo Seok Ahn, Sung-Hoon Kim

	980	1,2-Diazole prevents cisplatin-induced nephrotoxicity in experimental rats.
	Venugopal V. Prabhu, Narayanan Kannan, Chandrasekharan Guruvayoorappan 

	SHORT COMMUNICATIONS
	991	Involvement of NMDA and AMPA receptors in the antidepressant-like activity of antidepressant drugs in the forced swim test.
	Ma³gorzata Wolak, Agata Siwek, Bernadeta Szewczyk, Ewa Poleszak, Andrzej Pilc, Piotr Popik, Gabriel Nowak


	998	Partial agonist efficacy of EMD386088, a 5-HT6 receptor ligand, in functional in vitro assays.
	Magdalena Jastrzêbska-Wiêsek, Agata Siwek, Grzegorz Kazek, Barbara Nawieœniak, Anna Partyka, Monika Marcinkowska, Marcin Ko³aczkowski, Anna Weso³owska

	1006	Dose-depending effect of intracerebroventricularly administered bradykinin on nociception in rats.
	Magdalena Bujalska-Zadro¿ny, Anna de Cordé, Krystyna Cegielska-Perun, Emilia G¹siñska, Helena Makulska-Nowak

	1012	Enalapril enhances the anticonvulsant activity 
of lamotrigine in the test of maximal electroshock.
	Krzysztof £ukawski, Tomasz Jakubus, Agnieszka Janowska, Grzegorz Raszewski, Stanis³aw J. Czuczwar

	1018	Are anti-inflammatory properties of lipoic acid associated with the formation of hydrogen sulfide?
	Magdalena Dudek, Anna Bilska-Wilkosz, Joanna Knutelska, Szczepan Mogilski, Marek Bednarski, Ma³gorzata Zygmunt, Ma³gorzata Iciek, Jacek Sapa, Dominik Bugajski, Barbara Filipek, Lidia W³odek

	1025	Marsanidine and 7-Me-marsanidine, the new hypotensive imidazolines augment sodium and urine excretion in rats.
	Magdalena Wróblewska, Joanna Kasprzyk, Franciszek S¹czewski, Anita Kornicka, Konrad Boblewski, Artur Lehmann, Apolonia Rybczyñska

	1033	Tissue distribution of gold nanoparticles after single intravenous administration in mice.
	Marek Wojnicki, Magdalena Luty-B³ocho, Marek Bednarski, 
Magdalena Dudek, Joanna Knutelska, Jacek Sapa, 
Ma³gorzata Zygmunt, Gabriel Nowak, Krzysztof Fitzner
	1039	Note to Contributors


	content
	cont
	contents_3'2005
	contents
	abstract
	spis tresci
	indeks
	Contents
	spis tresci N
	contents
	cont_2_2010
	cont_4_2010
	PR 4 2010

