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(3)THE EFFECT OF SILDENAPHIL AND L-ARGININ 
 COMBINATION ON HYPOXIC PULMONARY 
 HYPERTENSION 


H. Al-Hiti1, J. Herget2 


IKEM1,  Department of Physiology2, 2nd Medical School, Charles 
 University, Prague and Center for Cardiovascular Research, Prague, 
 Czech Republic 


The interaction of free radicals and NO plays a role in etiology of 
 hypoxic pulmonary hypertension (HPH). One possible way of treatment 
 of HPH is the interference with NO/cGMP signal route. There is a good 
 experimental and clinical evidence of vasodilatory effect of 
 phosphodiesterase 5 (PDE 5) inhibition by sildenaphil. We tested 
 whether PDE 5 inhibition and administration of L-arginin, the NO 
 synthase substrate, has a synergistic effect on NO bioavailability and 
 vasodilatation in HPH. Four groups of adult male Wistar rats were 
 exposed to chronic hypoxia (10 % O2, 3 wks) and obtained either 
 combination of sildenaphil (25mg/kg/day by esophageal gavage, gift of 
 Pfizer) and L-arginin (500 mg/kg/day, i.p.) or each of the substances 
 alone. Fourth hypoxic group and normoxic controls were not treated. 


After sojourn in hypoxia the pulmonary and systemic blood pressures, 
 cardiac output and plasma concentration of NOx were measured in 
 pentobarbital anesthesia. Heart was dissected in parts and lugs 
 processed histologically and remodeled prealveolar vessels were 
 assessed quantitatively. The inhibition of development of HPH was 
 significantly most effective in rats treated with combination sildenaphil 
 and L-arginin. Highest plasma concentration of NOX in this group 
 reflected highest NO bioavailability. 


IMPORTANCE OF PHYSIOLOGY FOR RESEARCH IN 
 NEUROREHABILITATION  


Y. Angerová1, M. Hralová2, T. Gueye1, O. Švestková1, J. Bortelová2, M. 


Lippertová – Grunerová1  


1Department of Rehabilitation medicine of the First Faculty of Medicine 
 and General Teaching Hospital Charles University, Prague, 2Institute 
 of Physiology of the First Faculty of Medicine, Charles University, 
 Prague, Czech Republic 


Neurorehabilitation is a multidisciplinary rehabilitation process used in 
 patients with neurological diseases.The department of Rehabilitation 
 Medicine of the First faculty of Medicine and General Teaching 
 Hospital is interested especially in patients after brain damage. Brain 
 damage is manifested in functional deficits due to both primary and 
 secondary mechanisms. Primary mechanisms (e.g. type of traumatic 
 event) can hardly be influenced. Secondary mechanisms are the result of 
 biochemical and physiological events that lead to cell death. They occur 
 within a period of hours to days even months and provide a window of 
 opportunity for therapeutic intervention with the potencial to prevent or 
 reduce secondary damage and to improve long term patient outcome. 


The physiological basis for neurorehabilitation is neuroplasticity which 
 is responsible for functional restitution or recovery after secondary brain 
 damage. There are several mechanisms of neuroplasticity after brain 
 damage - vicariation, diaschisis, sprouting, long term potentiation, 
 neuronal reorganisation, unmasking of neuronal functional pathways 
 and others. Neurotrophicity, neuroprotection, neuroplasticity and 
 neurogenesis are the most important endogenous basic physiological 
 processes that act together under genetically control to generate 
 endogenous defence activity – a continuous process facing 
 pathophysiological processes. Neurorehabilitation could be enpowered 
 by promising neuroprotective and neurorestorative approaches. Various 
 substances ( e.g. erythropoietin, statins, nitric oxide and others) are used 
 for this purposes after the injury. Preclinical studies testing efficacy of 
 those substances in animal brain damage models are essential to prepare 
 clinical trials. The cooperation between The Department of 
 Rehabilitation Medicine and The Institute of Physiology of The First 
 Faculty of Medicine results in designing the rehabilitation model in 
 three months old rats (Wistar) exposed to hyperbaric hypoxia (8000 m). 


After hypoxia erythropoietin was used to support rehabilitation. The 
 results are under investigation. 


MODULATION OF MYOCARDIAL CELL-TO-CELL 
 COMMUNICA-TION IS MOST LIKELY INVOLVED IN 
 ANTIARRHYTHMIC EFFECTS OF OMEGA-3 FA AND 
 ATORVASTATIN 


B. Bacova1,J.Radosinska2, L. Kolenova2,V.Knezl3, M. Barancik1,  
 P. Weismann2, L. Okruhlicova1, N. Tribulova1 


1Institute for Heart Research, Slovak Academy of Sciences, Bratislava, 
 Slovakia,  2Faculty of Medicine, Comenius University, Bratislava, 
 Slovakia, 3Institute of Experimental Pharmacology and Toxicology, 
 Slovak Academy of Sciences, Bratislava, Slovakia


Objective: We have previously shown that hereditary 
 hypertriglyceridemic (HTG) rats, characterized by moderate 
 hypertension, insulin resistance and myocardial structural remodelling, 
 are prone to malignant arrhythmias. Omega-3 fatty acids (omega-3 FA) 
 and statins exhibit besides others effects also antiarrhythmic ability, 
 while definite mechanisms are not yet elucidated. Our goal was to 
 examine whether these compounds may affect susceptibility of the HTG 
 rat heart to ventricular fibrillation (VF) and whether they affect 
 myocardial cell-to-cell coupling protein connexin-43 (Cx43). Design 
 and Method: Part of HTG and healthy Wistar rats was fed with  
 omega-3 FA (Vesteralens, Norway, 30mg/100g/day/2mth). Atorvastatin 
 (Zentiva, Slovakia, 0.5mg/100g/day/2mth) was orally applied to another 
 part of HTG and Wistar rats. Some functional parameters and 
 susceptibility of the heart to electrically-induced ventricular fibrillation 
 was monitored using Langendorff-perfused isolated heart. Ventricular 
 tissues from treated and untreated HTG and Wistar rat hearts were 
 processed for ultrastructure examination as well as for analysis of 
 myocardial Cx43 distribution and expression using antiCx43 MAB, 
 immunofluorescence and immunoblotting. Results: 1/ Both, 
 omega-3 FA and atorvastatin reduced elevated blood pressure, 
 triglycerides and heart rate in HTG rats. 2/ VF-threshold was 
 significantly increased due to treatment in HTG and healthy rat hearts. 


3/ Abnormal localization of myocardial Cx43 was not eliminated, 
 whereas elevated phosphorylated form of Cx43 was suppressed by the 
 treatment in HTG rat hearts. 4/ Subcellular examination revealed an 
 improvement of cardiomyocyte and intercellular junctions integrity. 


Conclusions: Results indicate that antiarrhythmic effects of omega-3 FA 
 and atorvastatin are associated with modulation of Cx43 
 phosphorylation and protection of cell-to-cell junction integrity. As both 
 compounds are ligands for PPAR, a possible modulation of Cx43 gene 
 expression as well as the way of Cx43 phosphorylation should be 
 examined in further studies.  


PHARMACOKINETIC OF THE CHALCONE AFTER ORAL 
 ADMINISTRATION 


L. Bartošíková1, J. Nečas1, T. Bartošík2, P. Fráňa3


1Department of Physiology, Faculty of Medicine and Dentistry, Palacky 
 University Olomouc;  2Department of Anaesthesiology and Intensive 
 Care, 3IInd Internal Clinic, St. Anne´s University Hospital Brno, Czech 
 Republic  


Trihydroxychalcone was syntetized from dihydroxyacetophenone and 
hydroxybenzaldehyde. The aim of the study was to determine some 
pharmacokinetic parameters after single oral administration of tested 
substance. After sample preparation the HPLC system consisted of 
gradient HPLC pump Knauer 64 equipped with a LCD 2084 UV 
detector was used. The wavelength was set on 255 nm for chalcone 
determination. The mobile phase consisted of KH2PO4:acetonitrile, 
40:60 (v:v). Isocratic flow was maintained at 1.0 ml/min. Data from 
analysis were collected and analyzed with the CSW software. The 
quantification of the chalcone was achieved from areas of its peaks by 
comparison with calibration curves obtained using standard solution of 
individual chalcone in blank serum. For determination of 
pharmacokinetic parameters program kinetica 4.0 was used. The 
maximum plasma chalcone concentration was 53.0±1.2 mg/l; time to 
maximum plasma concentration was 50 min; AUC0→last  was  
4912 μg/min/l; elimination half-life was 270±85 min; constant of 
elimination was 0.002832 min-1; MRT was 409±116 min. 



(4)
   


HORMONAL CONTROL OF INSECT LIPID METABOLISM 
 I. Bártů1,2, A. Tomčala1,2, P. Šimek1, D. Kodrík1,2


1Institute of Entomology, Biology Centre ASCR, and 2Faculty of 
 Science, South Bohemian University, Branišovská 31, České 
 Budějovice, Czech Republic 


  


Lipids play a crucial role in insect energy metabolism. They are 
 mobilized from the fat body as diacylglycerols (DGs) that represent 
 main transport form of insect lipids in haemolymph (1). Most of the 
 potential energy available from DGs is contained in fatty acid (FA) 
 components of their molecules. The mobilization of DGs from fat body 
 triacyglycerols (TG) is hormonally controlled by small neuropeptides 
 from the AKH/RPCH (adipokinetic hormone/red pigment-concentrating 
 hormone) family. It is very well known in a number of insect species 
 that these hormones increase haemolymph lipids (= DGs) after their 
 injection into the insect body (2). The DG molecular species and their 
 fatty acid (FA) composition were investigated by electrospray mass 
 spectrometry (ESI-MS) in haemolymph of Locusta migratoria after 
 application of adipokinetic hormones Locmi-AKH-I, -AKH-II and 
 AKH-III.  (A) The analysis showed a heterogeneous distribution of 
 individual DGs on nmol/ml level in haemolymph after the hormone 
 application and revealed that mobilization of the DGs is molecular 
 species-specific with the highest proportion of 34:1 DG (16:0/18:1 – 
 molecular weight 595.0 Da) bearing palmitic acid (C16:0) and oleic 
 acid (C18:1) residues, and forming in summary about 20 % of the total 
 mobilized DG content. (B) Additional analysis of fat body 
 triacylglycerols revealed that the AKHs mobilize the DGs selectively 
 with the preference of those possessing the unsaturated C18 FAs. The 
 fat body FAs with carbon chain longer than 18 did not participate on the 
 mobilization. (C) A derived representation of FAs in mobilized DGs 
 indicated a certain degree of AKH selectivity toward the DGs and hence 
 the FAs. The Locmi-AKH-I significantly prefers mobilization of DGs 
 containing unsaturated FAs, while Locmi-AKH-II and –III prefer 
 mobilization of saturated ones. 


1.  Canavoso et al., 2001, Annu. Rev. Nutr. 21: 23-46. 


2.  Gäde et al., 1997, Physiol. Rev. 77: 963-103. 


Supported by the grant No. P501/10/1215 from the Czech Science 
 Foundation (DK). 


CHANGES IN GENE EXPRESSION OF DOPAMINE 
 RECEPTORS IN THE CENTRAL NERVOUS SYSTEM OF C-
 FOS KO MICE 


J. Benes1, R. Kventansky2, J. Myslivecek1 


1Inst. of Physiology, 1st Fac. Med., Charles University, Prague, Czech 
 Republic 


2Inst. of Exp. Endocrinology, Slovak Academy of Sciences, Bratislava, 
 Slovakia  


C-fos is considered to be one of the most important players in the 
 intracellular signalization. We have shown previously that c-fos gene 
 disruption affects some G protein-coupled receptors (α-adrenoceptors 
 and muscarinic receptors), while the others (β-adrenoceptors, D1-like 
 dopamine receptors, D2-like dopamine receptors) were not affected in 
 the cortex and cerebellum. We have employed quantitative reverse-
 transcription pcr (RT-PCR) in order to determine the gene expression in 
 more specific regions of CNS (frontal, parietal cortex, striatum, 
 hippocampus and cerebellum) and to differentiate more specifically 
 between dopamine receptor subtypes. D1, D2, D3, D4, D5 dopamine 
 receptor gene expression was studied in aforementioned regions. As the 
 dopamine receptors are at least in the striatum tightly connected to 
 cholinergic system, acetylcholinesterase gene expression was also 
 studied. We have compared the changes of gene expression in males 
 and females. Cortex areas (frontal and parietal) showed similar levels of 
 expression of D1 receptors both in males and females. D2 receptors were 
 found of the similar expression level in parietal cortex (both males and 
 females) and also in frontal cortex in males. C-fos KO females showed 
 down-regulation of D2 in frontal cortex. Similarly, acetylcholinesterase 
 gene expression was decreased in females (in frontal cortex only). 


Another picture was found in the striatum. While D1 dopamine receptors 
 were dereased in c-fos KO males and were not changed in females,  
 D2 dopamine receptors were decreased in c-fos KO females but were 
 not changed in males. In cerebellum, no D1 receptor expression was 


detected both in WT and KO animals but D2 receptors were upregulated 
 in KO animals. Hippocampus showed no difference between groups. In 
 order to determine a relationship between both receptor subtypes a 
 correlation analysis was employed. D1 and D2 receptor mRNA levels 
 were found to be directly correlated both in frontal cortex and striatum. 


Moreover, striatal D1 expression levels were found to directly correlate 
 with frontal cortex D2 expression levels. These results give evidence 
 that c-fos affect gene expression of dopamine receptors and that these 
 changes are sex dependent. We suggest that these changes are part of 
 the complex adaptation of the animals to the c-fos gene disruption. 


INTERACTION OF δ-OPIOID RECEPTOR WITH Gi1α 
 PROTEIN REQUIRES INTACT STRUCTURE OF PLASMA 
 MEMBRANE  


J. Brejchová1, L. Bouřová1, P. Ostašov1, J. Sýkora2, P. Svoboda1  


1Institute of Physiology, Academy of Sciences of the Czech Republic, 
 Prague,  2Institute of Physical Chemistry of Jaroslav Heyrovsky, 
 Academy of Sciences of the Czech Republic, Prague, Czech Republic 
 Cholesterol-rich membrane micro-domains were postulated to play a 
 role in transmembrane signaling through G protein-coupled receptors. 


We have previously reported that delta-opioid receptors (DOR) exhibit 
 high efficiency in fractions enriched in membrane domains when 
 compared with fractions containing the bulk phase of plasma 
 membranes (1). Here we investigated the effect of cholesterol depletion 
 on the ability of DOR to activate their cognate Gi1α protein in HEK-293 
 cells expressing DOR-Gi1α fusion protein. In order to disrupt the 
 membrane domains, the intact cells were treated for 60 min with the 
 cholesterol depleting reagent β-cyclodextrin (β-CDX). Depletion of 
 cholesterol did not alter the radioligand binding characteristics of DOR 
 (Bmax and Kd), but the ability of DOR to activate their cognate Gi1α 
 protein was markedly impaired: EC50 for DADLE-stimulated 
 [35S]GTPγS binding was shifted by one order to the right. Interestingly, 
 incubation of cells with high concentrations of cholesterol did not alter 
 functional interaction of DOR with Gi1α proteins. Decrease of 
 cholesterol content in plasma membranes was reflected in increase of 
 membrane fluidity monitored by steady-state anisotropy of fluorescence 
 of hydrophobic membrane probe 1,6-diphenyl-1,3,5-hexatriene (DPH). 


The time-resolved studies of DPH fluorescence indicated a marked 
 change of both structural and dynamic parameters of DPH fluorescence 
 and distinguished the two different membrane environments. One of 
 them was effected by β-CDX more efficiently than the other. Our data 
 indicate that the optimum signal transduction/transmission between 
 DOR and Giα1 proteins requires the intact structure of membrane 
 domains.  


1. Bouřová et al.: J. Neurochem. 85: 34-49, 2003. 


Supported by LC554, LC06063, GD305/08/H037 and AV0Z50110509. 


METABOLIC ROLES OF EXTRACELLULAR ADENOSINE 
 L. Brejchová, J. Fleischmannová, L. Kučerová, M. Žurovec 


Faculty of Science, University of South Bohemia and Institute of 
 Entomology, Biological centre v.v.i., Ceske Budejovice, Czech Republic 
 Extracellular adenosine is a multi-potent signalling molecule implicated 
 in many physiological and pathophysiological conditions. In order to 
 deal with ischemia or inflammation, specific G-protein coupled 
 receptors and their downstream cAMP and/or Ca2+ signalling cascades 
 are activated by adenosine produced in the extracellular space from 
 ATP or cAMP. The level of adenosine signalling seems to be attenuated 
 by the action of adenosine deaminases and adenosine uptake into the 
 intracellular space via nucleoside transporters. Adenosine has been used 
 for decades in clinical praxis to treat tachycardia. More recently, drugs 
 specifically targeting various adenosine receptors and transporters 
 became promising therapeutics for pharmacological treatment of many 
 pathological conditions including acute lung injury or various types of 
 ischemia. Medical applications of specific adenosine derivates imply 
 detailed understanding of extracellular adenosine metabolism and 
 function. Despite long-lasting intensive research, complexity of 
 adenosine signalling and metabolism has not been understood in detail. 


From many in vitro studies on both vertebrate and invertebrate cell 
lines, adenosine is known to reduce cell survival. The mechanism of 



(5)adenosine action seems to be complex and largely cell type specific 
 resulting from either activation of specific adenosine receptors or 
 adenosine uptake into cells. This study aimed to elucidate the 
 mechanisms of adenosine toxicity in fruit fly cell lines. Adenosine was 
 able to stop proliferation and induce cell death in cells with insufficient 
 deaminase activity independently of adenosine receptor activation. On 
 the other hand, adenosine toxicity was correlated with its incorporation 
 into cellular ATP pool and could be rescued by adenosine transport 
 blockers. Recycling of adenosine is an important nucleotide salvage 
 pathway at low physiological adenosine levels. However, at high 
 adenosine levels excessive adenosine phosphorylation may interfere 
 with cellular energy homeostasis and cause growth arrest and cell death. 


Supported by GA CAS CZ KJB501410801. 


PROTECTIVE EFFECTS OF SIMVASTATIN AND THE 
 LIGAND OF PEROXISOME PROLIFERATOR-ACTIVATED 
 RECEPTORS (PPAR-alpha) ON MYOCARDIAL INFARCT SIZE 
 IN ISOLATED RAT HEART 


S. Carnická1, M. Nemčeková1, A. Adameová2, J. Matejikova1,  
 D. Pancza1, V. Franeková1,T. Ravingerová1  


1Institute for Heart Research, Centre of Excellence for Cardiovascular 
 Research of the Slovak Academy of Sciences; 2Department of 
 Farmacology and Toxicology FaF UK, Bratislava, Slovakia  


Statins, specific inhibitors of 3-hydroxy-3-methyl-glutaryl-CoA 
 (HMG-CoA) reductase as well as fibrates, agonists of peroxisome 
 proliferator-activated  receptors alpha (PPAR-alpha) are hypolipidemic 
 drugs used in prevention of atherosclerosis (1). However, recent 
 findings suggest that protective effects of both groups of these 
 farmaceuticals against ischemia/reperfusion (I/R) injury are also related 
 to other, lipid-independent „pleiotropic effects“, such as anti-
 inflammatory, antioxidant and antithrombotic effects, as well as their 
 ability to improve endothelial function (2). In addition, simvastatin (S) 
 has been recently found to increase gene and protein expression of 
 PPAR-alpha (3) The aim of our study was to compare the effects of S 
 and fibrate WY 14643 (WY) on myocardial infarct size in isolated 
 Langendorff-perfused rat hearts. For examination of pleiotropic effects 
 of these drugs, normocholesterolemic rats were pretreated for 5 days p.o 
 with S (10mg/kg/day) (4) or with WY (3mg/kg/day) (1). To investigate 
 the acute effect of statins, S (10 µmol/l) (4) was added to the perfusion 
 solution 15 min prior to global ischemia. All treated groups as well as 
 untreated controls were subjected to 30-min global ischemia followed 
 by 2–h reperfusion for evaluation of the infarct size (IS, expressed in % 
 of area at risk, AR) by TTC statining. Results: 5-day treatment with 
 S and WY significantly reduced IS to 11.5±0.4 % and 27.3±4.2 % from 
 33.7±4.0 % and 42.0±3.0 % in controls, respectively (P<0.05). In acute 
 S-treated group, the IS was also significantly decreased (26.9±2.7 %) as 
 compared with respective controls (41.7±1.8 %; P<0.05). Conclusions: 


administration of S and WY attenuated lethal I/R injury in the hearts of 
 rats with normal plasma cholesterol. Moreover, chronic premedication 
 with S decreased IS more effectively than WY and acute S treatment. 


The results indicate that activation of PPAR-alpha might be involved in 
 non-lipid cardioprotective effects of both drugs, although exact 
 molecular mechanisms of this protection require further investigation.  


1. Waynman N.S. et al.: The FASEB Journal 16:1027-1040, 2002. 


2. Feeman W. Jr.: Am J Cardiol. 101(10):1521, 2008. 


3. Ravingerová T. et al.: Can. J.: Physiol. Pharmacol. 87:1028-36, 2009. 


4. Szárszoi O. et al.: Physiol. Res. 57:793-796, 2008. 


Supported by grants VEGA SR 2/0173/08, 1/0620/10, 
 APVV-LPP-0393-09. 


CaV1.2 GENE SILENCING IN CULTURED RAT 
 HIPPOCAMPAL NEURONS 


A. Caro, L. Lacinova 


Institute of Molecular Physiology and Genetics, Slovak Academy of 
 Sciences, Bratislava, Slovakia 


We analyzed contribution of the CaV1.2 channel to excitability of 
 hippocampal neurons in primary culture established from newborn rat 
 hippocampi. Neurons used for recordings were large and had pyramidal 


shape and well-defined dendrite processes. We have employed whole 
 cell configuration of the patch clamp technique. To assess the 
 contribution of L-type calcium channels to neuronal excitability in our 
 model we have used two experimental approaches: i) block of L-type 
 calcium channels by 10 μM of nimodipine; and ii) selective CaV1.2 
 channel silencing by siRNA. Silencing decreased proportion of 
 nimodipine-sensitive calcium current measured under the voltage clamp 
 conditions by about 50 % suggesting that this procedure did suppress 
 CaV1.2 channel expression. Input resistance of cultured hippocampal 
 neurons measured under the current clamp conditions was enhanced by 
 both nimodipine treatment and gene silencing confirming contribution 
 of the L-type calcium channels to resting membrane properties. For 
 analysis of the contribution of L-type calcium channel to generation of 
 action potentials we injected appropriate holding current to clamp 
 desired resting membrane potential (-65 to -70 mV). Injection of 300 ms 
 long depolarizing current pulse activated firing of series of action 
 potentials. Application of 10 mM nimodipine fully suppressed this type 
 of excitability allowing firing of single action potential only. This effect 
 likely involved altered conductance of not only L-type calcium 
 channels, but also potassium and sodium channels. Silencing of the 
 CaV1.2 channel had less dramatic effect. Frequency of action potential 
 firing was decreased and accommodation phenomenon was less 
 pronounced in the silenced group compared to the control cells. In 
 conclusion, L-type calcium channels and more specific CaV1.2 channels 
 contribute to both resting membrane properties and to generation of 
 action potential series in cultured rat hippocampal neurons. 


Supported by the Marie Curie Research Training Network CavNET 
 MRTN-CT-2006-035367and Centre of Excellence of the Slovak 
 Research and Development Agency “Biomembranes2008” 


VVCE-0064-07.  


SHORT-TERM SURVIVAL OF THREE TYPES OF GRAFTS IN 
 THE CEREBELLUM OF LURCHER AND WILD TYPE MICE 
 J. Cendelín1, Z. Houdek1, V. Kulda2, M. Králíčková3, V. Babuška2,  
 J. Hatina4, J. Pacherník5, F. Vožeh1


1Department of Pathophysiology, 2Department of Medical Chemistry 
 and Biochemistry, 3Department of Histology and Embryology, 


4Department of Biology, Faculty of Medicine in Pilsen, Charles 
 University, 5Institute of Experimental Biology, Faculty of Science, 
 Masaryk University, Czech Republic 


There are several types of cells used for neurotransplantation. It was 
 hypothesized that more differentiated elements survive less than 
 undifferentiated ones. On the other hand, embryonic carcinoma stem 
 cells are considered as dangerous due to tendency to form 
 teratocarcinoma. The aim of this work was to compare survival of three 
 types of grafts in the cerebellum of adult Lurcher mutant mice (+/Lc) 
 suffering from olivocerebellar degeneration and wild type (+/+) B6CBA 
 mice: embryonic carcinoma stem cells (line P19), neuroprogenitors 
 derived from P19 cells and solid embryonic cerebellar grafts. The 
 mouse P19 embryonic carcinoma stem cells were labelled with the 
 green fluorescent protein (GFP). Neuroprogenitors were obtained by 
 differentiation of P19 cells using retinoic acid. Cerebellar grafts were 
 prepared from 12-13 days old GFP mouse embryos. Both naive P19 and 
 neuroprogenitor cell suspensions were injected into the cerebellum of 
 host mice. Solid grafts were applied towards its surface. 3 weeks later 
 the grafts were examined histologically. Naive P19 cells survived in  
 32 % of +/+ and 20 % of +/Lc mice. Neuroprogenitors survived in 62 % 
 of +/+ and 20 % of +/Lc mice. Solid grafts were found in 69 % of +/+ 


and 88 % of +/Lc mice. In +/+ mice solid grafts survived more often 
 than naive P19 cells (p<0.05). In +/Lc, solid grafts survived more often 
 than both naive P19 cells (p<0.002) and neuroprogenitors (p<0.002). 


Neuroprogenitors survived in higher percentage of +/+ than +/Lc mice 
(p<0.02), while in survival of P19 cells and solid grafts the mice did not 
differ. P19 cells and neuroprogenitors formed a separated tissue mass in 
the place of injection. Dispersion of the cells through the host 
cerebellum was not observed. Cell migration from the solid grafts into 
the host tissue was rare. The stage of differentiation of grafted cells did 
not influence negatively graft survival in normal cerebellum. Lurcher 
mutant cerebellum was more hostile to both types of grafts applied as 
cell suspension than to the solid tissue. In the normal cerebellum, only 
naive P19 cell survival differed from the solid graft. 



(6)
   


Supported by the grants No. VZ MSM 021620816 and COST B 30/2007 
 OC 152 of the Ministry of Education, Youth and Sport of the Czech 
 Republic. 


EVALUATION OF THE DIASTOLIC FUNCTION IN TYPE 2 
 DIABETIC PATIENTS – COMPARISON WITH CONTROL 
 HEALTHY SUBJECTS 


J. Charvát, J. Chlumský, P. Šváb 


Medical Department of 2nd Faculty of Medicine, Charles University, 
 Prague, Czech Republic 


The aim of study was to evaluate the diastolic function in type 2 
 diabetic patients with no history of cardiovascular disease in 
 comparison with healthy subjects. Asymptomatic type 2 diabetic 
 patients with no history of cardiovascular disease, no abnormality on 
 ECG and ejection fraction of left ventricle at least 55 % were accepted. 


All the patients and control individuals were examined by transthoracal 
 echocardiography and tissue Doppler. The type 2 diabetic patients as 
 well as controls have been included into study only if office blood 
 pressure was below 135/85 mm Hg however previous treatment by 
 hypotensive agents was accepted. The diastolic function parameters 
 E/A, E´, E/E´, E´/A´ were evaluated (E flow peak at early diastole, A 
 flow peak during atrial systole, E´ mitral annular early diastolic 
 velocity, A´ maximal myocardial velocity during late diastole). The 
 results were evaluated by Mann Whitney test. In diabetic group we 
 evaluated the correlation of E´, E/A, E´/A and E/E´ to age, gender, BMI, 
 duration of diabetes, HbA1c, systolic and diastolic blood pressure, index 
 of mass of left ventricle, type of treatment of diabetes and hypertension 
 by multivariate regression analysis. Eighty two type 2 diabetic patients 
 and 41 control subjects were examined. The age of both groups was 
 comparable (diabetics 61±5 vs, 61±4 in controls). Twenty eight (34 %) 
 women were in diabetic group and 14 (34 %) in control group. E/A was 
 0.97±0.22 in diabetic group and 1.10±0.24, NS; E´ was 7.45±1.42 in 
 diabetic and 8.91±1.30 cm/sec in control group, p=0.001; E/E´ was 
 0.10±0.02 in diabetic and 0.08±0.02 in control group, p=0.001; E´/A´ 


was 0.69±0.14 in diabetic and 0.82±0.14 in control group, p=0.001 In 
 diabetic group E´correlates with HbA1c (r= -0.761), duration of 
 diabetes mellitus (r= -0.478), E/E´ correlates with age (r=0.585), 
 duration of diabetes (r=0.314) and use of diuretics (r=0.518), 
 E/A correlates with age only (r= =0.813) and E´/A´ correlates with age  
 (r= -0.276) and HbA1c (r= -0.718). Conclusion: In type 2 asymptomatic 
 diabetic patients with normal systolic function of left ventricle there are 
 significantly deteriorated parameters of diastolic function in comparion 
 to healthy subjects. These changes can contribute to the development of 
 chronic left ventricle failure in type 2 diabetic patients. In diabetic group 
 the diastolic parameters correlates mainly with diabetes compensation 
 and duration of diabetes.  


Supported by grant IGA MZ ČR NR/9520-3. 


LASER CAPTURE MICRODISSECTION FOLLOWED BY 
 FLOW CYTOMETRY AS A NOVEL TOOL FOR 
 INVESTIGATION OF APOPTOSIS IN THE PRIMARY 
 ENAMEL KNOT 


I. Chlastakova1,2, E. Janeckova1,2, J. Fleischmannova2, J. Doubek1,  
 L. Dubska1,3, E. Matalova1,2  


1University of Veterinary and Pharmaceutical Sciences,2Institute of 
 Animal Physiology and Genetics AS CR, v.v.i., 3Masaryk Memorial 
 Cancer Institute, Czech Republic 


Laser capture microdissection (LCM) allows unique selection of 
 specific cell populations within histological sections followed by 
 contact-free catapult of the sample into a test-tube without any 
 contamination from surrounding tissues. This modern technique has 
 revolutionized isolation of homogenous cell populations from tissue 
 compartments. Such approach improves data reliability also in studies 
 on specific signalling centres such as the primary enamel knot (PEK) in 
 developing tooth germs. PEK represents a low-number population of 
 specific, non-dividing, tissue-bound cells, producing signalling 
 molecules and governing transition of the tooth bud/cap into the tooth 
 bell to finally form properly shaped tooth. After fulfilling their mission, 
 PEK cells undergo apoptosis. Rapid progress of LCM sample analyses 


in nucleic acid research was facilitated by relatively easy sample 
 manipulation. However, at proteomic level, amplification procedures 
 are not available and therefore, the mass spectrometry serves as the 
 major but very demanding technique. Other studies of tissue bound, 
 exactly located cell populations of high physiological importance, thus 
 remain limited to immunohistochemistry (IHC). Therefore, we have 
 designed a novel approach for analysis of apoptosis in the PEK cells. 


PEK cells were dissected from cryopreserved frontal head sections  
 (25 μm), catapulted and captured in an eppendorf tube. PEK cells were 
 individualized and labelled for flow cytometry analyses 
 (immunocytometry). TUNEL assay was performed for apoptosis 
 evaluation, PCNA for proliferation. TUNEL positivity and apoptosis 
 were compared with each other and correlated with IHC findings to 
 demonstrate benefits of this combined methodical procedure. 


The student work was supported by the Internal Grant Agency of the 
 University of Veterinary and Pharmaceutical Sciences (238/2009/FVL). 


Thanks for primary enamel knot research support (KJB500450802) and 
 embryonal apoptosis research support (IAA600450904) to the GAAV. 


HYPERCAPNIA INHIBITS LUNG VASCULAR OXIDANT 
 INJURY INDUCED BY CHRONIC HYPOXIA  


M. Chovanec, J. Herget 


Department of Physiology, 2nd Medical School, Charles University, 
 Prague, Czech Republic 


Accompanying hypercapnia partly attenuates the effect of chronic 
 hypoxia on pulmonary vasculature. Rats exposed to hypoxia combined 
 with hypercapnia had lower pulmonary arterial blood pressure, right 
 heart ventricle hypertrophy, and less pronounced structural remodeling 
 of the peripheral pulmonary arteries than rats exposed to chronic 
 hypoxia without hypercapnia (1). According to our hypothesis, hypoxic 
 pulmonary hypertension is triggered by hypoxia-induced radical injury 
 to the walls of the peripheral pulmonary arteries. We assumed that 
 hypercapnia inhibits release of both oxygen radicals and nitric oxide. 


We studied three groups of adult male rats exposed for 3 weeks to 
 ventilatory hypoxia (FiO2 = 0.1), hypoxia + hypercapnia (FiC02 =  
 0.04 – 0.05) and normoxia (Fi02 = 0.21). We measured the NO 
 concentration in expired air, plasma concentration of NOx, both by 
 chemiluminescent method and plasma concentration of nitrotyrosine 
 (marker of peroxynitrite) by ELISA. In hypoxic rats hypercapnia 
 resulted in the decrease of NO production and lower nitrotyrosine 
 accumulation. We conclude that hypercapnia inhibits the development 
 of hypoxic pulmonary hypertension by the attenuation of radical injury 
 to the walls of peripheral pulmonary arteries.  


1. Chovanec M et al. Physiol Res 58 (Suppl 2): S79-S85, 2009. 


Supported by grants GACR 305/05/08/108 and GAUK 78007. 


COMPARISON OF RENAL AND ENDOTHELIAL EFFECTS OF 
 RAMIPRIL AND PIOGLITAZONE IN ADRIAMYCIN-
 INDUCED NEPHROPATHY 


H. Černecká, K. Turčeková, L. Mésarošová, M. Malíková, J. Klimas,  
 P. Křenek, J. Kyselovič, P. Ochodnický 


Department of Pharmacology and Toxicology, Faculty of Pharmacy, 
 Comenius University, Bratislava, Slovakia 


Background and Aims. Recent studies provided evidence that drugs 
 activating peroxisome proliferator-activating receptors – PPARγ - 
 thiazolidinediones should have renoprotective and endothelium-
 protective properties (1,2). We examined whether the PPARγ agonist 
 pioglitazone (PIO) is protective against adriamycin-induced 
 nephropathy and compared its effects to ramipril, previously reported to 
 be protective in this model. Methods. A single intravenous injection of 
 adriamycin (ADRIA; 2.5mg/kg) was administered to Wistar rats, to 
 cause renal damage. Control group received saline (CTRL). After  
 6 weeks, treatment with PIO or ramipril (RAM) was started 
 (ADRIA+PIO; 12.5 mg/kg/d), (ADRIA+RAM; 1 mg/kg) or their 
 combination for further 6 weeks. Drugs were given in drinking water. 


We evaluated endothelium-dependent acetylcholine-induced relaxation 
of norepinephrine-precontracted isolated thoracic aorta. Histological 
examination and RT-PCR analysis of kidney were performed and 



(7)proteinuria was assessed. Results. ADRIA reduced acetylcholine-
 induced relaxation, caused massive proteinuria and structural renal 
 damage. PIO normalized endothelial function, reduced renal damage 
 and decreased proteinuria. RAM alone did not improve relaxation, but 
 reduced renal damage and decreased proteinuria. Combined 
 pioglitazone and ramipril treatment normalized endothelial function, but 
 there was no additional effect on proteinuria and renal damage. ADRIA 
 increased renal expression of plasminogen activator inhibitor-1 (PAI-1), 
 PIO, RAM and their combination reduced expression of PAI-1. There 
 were no changes in expression of nephrin, tumor growth factor beta and 
 kidney injury molecule. Conclusions. Our results show that pioglitazone 
 reduced adriamycin-induced renal damage and improved endothelial 
 function. Renal protective effect is comparable to ramipril. Pioglitazone 
 may interfere with extracellular matrix deposition.  


1. Kawai T, et al.: Lab. Invest. 89: 47-58, 2009. 


2. Touyz RM, Schiffrin EL: Vascul. Pharmacol. 45: 19-28, 2006. 


Supported by grant No. VEGA 1/0707/09. 


MENTAL COUNTING IS REFLECTED IN THE EVENT-
 RELATED BRAIN POTENTIALS OF THE TEMPORAL LOBE 
 A. Damborská1, M. Brázdil2, I. Rektor2, M. Kukleta1 


1Department of Physiology, Faculty of Medicine, Masaryk University, 
 Brno, Czech Republic, 21st Department of Neurology, St. Anne’s 
 Faculty Hospital, Masaryk University, Brno, Czech Republic 


Mental counting can be viewed as a complex of higher order brain 
 functions that include identifying the counted object, performing the 
 mathematical calculation, and memorizing the result. Such sequence of 
 neural operations is believed to be reflected in the course of event-
 related brain potentials (ERPs). The brain structures, however, specific 
 for counting still have not been identified. In the present study, the 
 ERPs induced by rare (target) and frequent (non-target) stimuli of a 
 visual oddball task were compared in order to identify differences in the 
 post-movement period. As the target response comprised the hand 
 movement and the mental counting of the number of stimuli presented, 
 we supposed that the post-movement divergence could reflect the 
 activity associated with the latter operation. Electrical activity from  
 165 sites in frontal and temporal lobes of 4 epileptic patients was 
 recorded during the task by means of depth electrodes. We averaged 
 1800 ms long EEG periods free of epileptic activity, separately for 
 target and non-target responses and then we compared the course of 
 ERPs in the two responses. Post-movement non-identical ERPs were 
 identified in structures of temporal lobe in all patients. Generators of 
 such late latency ERPs were found in parahippocampal gyrus, superior 
 temporal gyrus, and middle temporal gyrus suggesting involvement of 
 these structures in different memory mechanisms engaged in closure of 
 the target and non-target responses. In case of the target response these 
 ERPs may represent the final phase of the mental counting process. 


Supported by the grant MSM002162240. 


BEHAVIORAL CONSEQUENCES OF MINIMAL CORTICAL 
 LESIONS AND THEIR ATTENUATION BY ROS SCAVENGERS 
 IN RATS 


K. Deykun, M. Pometlová, B. Schutová, J. Mareš 


Department of Normal, Pathological and Clinical Physiology, Third 
 Faculty of Medicine, Charles University in Prague, Czech Republic  
 Background– The animal model of photothrombic ischemia allows its 
 relatively accurate positioning and gradation the extension. The 
 mechanism of lesions development includes formation of reactive 
 oxygen species (ROS) by damaged endothelium. Persistency in ROS 
 production further aggravates ischemic damage. The aim of the study 
 was to determine behavioral consequences of a minimal unilateral 
 photothrombic lesion of the sensorimotor cortex. We also tested 
 whether ROS scavengers may influence functional outcomes of such a 
 lesion, even though they are applied after the end of ischemia induction. 


Materials and methods– Adult, male rats were divided into five groups: 


(1) photothrombic cortical ischemia only, (2) and (3) had in addition 
 scavenger application (tempol or melatonin), (4) was sham operated and 
 (5) controls. Sensorimotor tests were performed 24 and 48 hours after 


ischemia induction, followed by the six days of learning in the Morris 
 water maze (MWM) and a subsequent probe test. At the end of the 
 experiment animals were sacrificed and morphological examination of 
 the ischemic lesion was performed. Results– The group subjected to 
 ischemia showed a significant decline in performance in sensorimotor 
 tests and an increase on all parameters of the MWM test, comparing to 
 control animals. Although, tempol injection improved sensorimotor 
 function, it did not change spatial learning. Melatonin, however, 
 significantly improved performance in all tests. Additionally, all the 
 experimental animals had increased swimming velocity (hyperactivity) 
 in the MWM test, compared to controls. Performance of sham operated 
 animals did not differ from controls and hyperactivity was not observed, 
 however, the latency in MWM tests differ neither from controls nor 
 from experimental animals. Conclusions– In the present study we have 
 described an animal model of minimal unilateral ischemic lesions which 
 cause mild deficits. Moreover, our findings showed that subsequent 
 application of ROS scavengers improve ischemia outcomes, with 
 melatonin being more potent. Conversely, none of the scavengers 
 affected post-ischemic hyperactivity. Green laser irradiations caused 
 minimal thermal injury and its consequences differ from ischemic.  


Supported by GAUK 45808/2008, Research goal MSM 0021620816.  


FROM PHYSIOLOGY TO MEDICINE – INTEGRATION OF 
 SCIENCE, RESEARCH, SPECIFIC EDUCATION AND 
 PRACTICE 


J. Doubek1, E. Matalova1, I. Fellnerova2  


1Department of Physiology and Pathophysiology, University of 
 Veterinary and Pharmaceutical Sciences Brno, 2Faculty of Science, 
 Palacky University, Olomouc, Czech Republic 


Physiology represents a prestigious discipline awarded – together with 
 medicine – by Nobel Prices. Physiology has been very dynamic, 
 therefore effective orientation in recent knowledge creates the 
 background for successful research and high quality education. The 
 project (CZ.1.07/2.3.00/09.0219) is focused on integration of science, 
 research, education and practical experience of students and young 
 scientists by the way of specialized seminars, lab work and excursions 
 guided by experienced scientists and university teachers. The project 
 scheme is divided into two cycles, the first one will be held in Brno in 
 2010 and the second one in Olomouc in 2011. Active participation of 
 students and young scientists has been scheduled in two panels 
 (Science-Research-Education-International cooperation and Science-
 Research-Practice) with seven different topics: 1) Recent scientific 
 knowledge related to Nobel Prices in Physiology or Medicine,  
 2) Current research in physiology, 3) Presentation of scientific results at 
 international meetings, 4) International networks in physiology and 
 biomedicine, 5) Physiology-pathophysiology-diagnostics, 6) 
 Physiology-pathophysiology-human medicine, 7) Physiology-
 pathophysiology-veterinary medicine. The project has been executed by 
 expert teams of the University of Veterinary and Pharmaceutical 
 Sciences Brno and Palacky University Olomouc in cooperation with 
 external co-workers in the Czech Republic and abroad. Related 
 publications will be issued to each project topic. More information, 
 passed/recent events and news are available at 
 http://cit.vfu.cz/fyziolmed. 


Supported by the European Social Fund and the national budget of the 
 Czech Republic (CZ.1.07/2.3.00/09.0219). 


EFFECT OF A DOMAIN PEPTIDE OF THE CARDIAC 
 RYANODINE RECEPTOR ON THE STABILITY OF 
 ARTIFICIAL LIPID MEMBRANE 


A. Faltinová1, J. Gaburjáková1,  Ľ. Urbániková2, M. Hajduk2,  
 B. Tomášková3, M. Antalík3, A. Zahradníková1  


1Institute of Molecular Physiology Genetics SAS, Bratislava, Slovakia, 


2Institute of Molecular Biology SAS, Bratislava, Slovakia, 3Institute of 
 Experimental Physics SAS, Košice, Slovakia 


Systolic contraction of cardiac myocytes is induced by a transient 
elevation of cytosolic Ca2+ due to Ca2+ release from the intracellular 
stores through the ryanodine receptor (RyR2). RyR2 contains one  
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N-terminal, one central and two C-terminal domains where mutations 
 related to the cardiac arrhythmia, CPVT, tend to be clustered (1). It is 
 assumed that interaction between the N-terminal and the central domain 
 plays a role in forming the “domain switch” that regulates the stability 
 of the resting (closed) state of the RyR2 (2). The aim of our study was 
 to test this hypothesis for the N-terminal part of the RyR2. Our 
 experimental strategy was based on the fact that the interaction between 
 the examined RyR2 domains can be suppressed by adding a peptide 
 with amino acid sequence identical to a part of the “domain switch” (3). 


We constructed the peptide DPcpvtN2 corresponding to the N-terminal 
 part of the RyR2 with the highest occurrence of CPVT mutations, and 
 we examined its effect on the resting activity of the RyR2. In the 
 concentration range of 0.5 – 2.0 μM DPcpvtN2 perforated the BLM 
 before an effect on the RyR2 activity could be observed. Secondary 
 structure analysis of DPcpvtN2 and mapping on the tertiary structure of 
 the homological IP3R ligand-binding domain (4) has shown a high 
 incidence of α-helix and ascending hydrophobicity gradient in the 
 DPcpvtN2. These properties might explain the observed effect of 
 DPcpvtN2 on BLM stability (5). 


1. George CH et al.: J. Mol. Cell Cardiol. 42: 34-50, 2007. 


2. Yano M et al.: Nat. Clin. Pract. Cardiovasc. Med. 3: 43-52, 2006. 


3. Laver DR et al.: Eur. Biophys. J. 37: 455-67, 2008. 


4. Bosanac I et al.: Nature 420: 696-700, 2002. 


5. Brasseur R et al.: Trends Biochem. Sci. 22: 167-171, 1997. 


Supported by grants APVV-0139-06, APVV-0441-09 and VEGA 
 2/0102/08 and by the European Union Contract No. LSHM-CT-2005-
 018833/EUGeneHeart. 


DO THE MICE NEED ACETYLCHOLINESTERASE ACTIVITY 
 IN THE BRAIN? 


V. Farár1, A. Hrabovská2, J. Cendelín3, M.P. Martres4, E. Krejci5,  
 J. Mysliveček1 


1Inst. Physiol., 1st Fac. of Medicine, Charles University, Prague, Czech 
 Republic, 2Dpt. Pharmacol. Toxicol., Fac. Pharmacy, Comenius Univ., 
 Bratislava, Slovakia, 3Inst. Pathophysiology, Med. Faculty Pilsen, 
 Charles Univ., Pilsen, Czech Republic, 4Inserm U513, Université Pierre 
 et Marie Curie, Paris, France, 5INSERM U686, Biologie des Jonctions 
 Neuromusculaires, Paris, France 


Acetylcholinesterase (AChE) constitute a key element of central 
 cholinergic system. In the mammal brain tissue AChE is present as 
 tetramers anchored to the plasmatic membrane of neurons by anchoring 
 transmembrane protein PRiMA (proline rich membrane anchor). 


Deletion of gene encoding PRiMA protein prevent attaching of enzyme 
 to the outer cell membrane. Although PRiMA knockout mice (PRiMA 
 KO) posses 2-3 % activity of wildtype AChE activity this activity is 
 retained in the endoplasmic reticulum. Surprisingly these mice are 
 viable and indistinguishable from wild type mice. It is not known which 
 mechanisms compensate the lack of AChE enzyme activity. In the 
 present study we focused on examination of other key players of 
 cholinergic system in PriMA KO: density of muscarinic receptors (MR) 
 and HACU (high affinity choline uptake). In addition to that, PRiMA 
 KO were tested in a variety of behavioral tests (Morris water maze, 
 open field test, Catwalk system) to reveal prospective changes that are 
 not visible to the naked eye. Density of MR was determined by indirect 
 quantitative autoradiography and by direct radioligand binding to the 
 plasma membranes. HACU was measured as uptake of tritium labeled 
 choline. Labeling of MR by two radioligands 3HNMS and 3HQNB 
 showed decreased density of MR throughout the whole brain in PRiMA 
 KO in comparison to the wilde type. The highest decrease of MR was in 
 striatum (-58 %) while the lowest in thalamus and hypothalamus  
 (-22 %). Kd values for 3HQNB did not differ between genotypes 
 indicating no change in affinity of receptors to ligands. However there 
 was no change in HACU in striatum, hippocampus and cortex. Despite 
 impaired cholinergic system we found no differences in spatial learning 
 ability of PRiMA KO (tested in Morris water maze). There was also no 
 difference in locomotor activity tested in open field test and no 
 difference in gait (analysed with Catwalk system). Our results suggest 
 that PRiMA KO are completely adapted to the lack of AChE. We 
 suggest that the downregulation of MR is a key adaptation mechanism 
 in PRiMA KO mice. 


Supported by Grant GACR 309/09/0406 and by Grant GAUK111409. 


INNOVATED TUTORIAL METHODS FOR DEMONSTRATION 
 OF PHYSIOLOGICAL PROCESSES  


I. Fellnerová, L. Hlaváček 


Faculty of Scince, Palacky University in Olomouc, Department of 
 Zoology, Olomouc, Czech Republic 


Education of modern physiology is facing difficult task: To explain 
 students comprehensibly number of complex physiological processes, 
 which often proceeds on abstract cellular and molecular level. It 
 requires correct interpretation and explanation the studied problems. 


Incompetent and flat ways of teaching decline the effect of educational 
 process, student interest in the problems and consequently decline 
 academic achievement. Using PowerPoint presentations belongs to 
 current tuition ways in Universities, which are certainly very helpful. 


However, PowerPoint computer program is not often used intensely, as 
 number of users is not deeply familiar with it. In our work, we endeavor 
 to use PowerPoint graphic possibilities in maximum extent, including 
 connections to other education and motivation activities: 1. We build up 
 original computer animations, which descriptively show the dynamics 
 of particular physiological processes. Animation sequences are adapted 
 for particular groups of students focused on their fields of study. The 
 animations allow teachers to regulate phases, rhythm and recapitulation 
 of interpretation with a view to student’s feedback. Visualization of 
 complex physiological processes is highly effective in light of 
 understanding and memorizing. 2. We connect interpretation with other 
 multimedia components that evolve creativity and comprehension of 
 contexts with related fields of knowledge. Nowadays, using informatics 
 technologies fast expanded in this epoch is highly acknowledged by 
 students and motivates and exudes their interest in the studies. 


Supported by FRVŠ 2345/2009/F4/d and MŠMT NPV II 2E0801. 


PROJECT THE HEART OF THE HEARTS – CREATIVE 
 PHYSIOLOGICAL MODEL 


  


I. Fellnerová1, E. Sovová2 


1Faculty of Science, Palacky University in Olomouc, Department of 
 Zoology, Olomouc, Czech Republic, 21st Internal Clinic of Faculty 
 Hospital, Olomouc, Czech Republic 


Appropriate ways of promotion of physiological-medicine disciplines in 
 the media are very important for development of personal responsibility 
 of each person to own health. The heart of the hearts 
 (www.srdcesrdci.upol.cz) is a unique popular-education project held by 
 Palacky University in Olomouc in collaboration with the company 
 sanofi-aventis, Foundation for the Heart of Haná, Olomouc region and 
 statutory town Olomouc. The uniqueness of the project consists in 
 original and highly attractive way how knowledge from cardio-
 physiology is imparted not only to students but also to public. 


Elaborated conception – connection of education, competitiveness, team 
collaboration, promotion in the media, and pleasure certainly attract 
interest of people of all age groups. The aim of the project leaders was 
to present basic mechanisms of heart contractions in healthy or 
defective heart. By this way, organizers wished also to demonstrate the 
problems of cardio-vascular illnesses, which belong to main cause of 
death. The key event of the project was the formation of dynamic model 
of human heart from hundreds of pupils and students attending 
elementary and middle schools in Olomouc and from students of 
Palacky University in Olomouc. Using inventive choreography, colorful 
costumes and other aids, the heart cycle was simulated when basic 
anatomical structures were maintained. Fibrillation of atriums, 
ventricles and consequent defibrillation were also demonstrated. The 
event, which held 25th of June in 2009 on the historical main square in 
Olomouc, was officially registered as constituent Czech record in the 
category The largest biology lesson. Simultaneously, it is registered in 
the Guinness World Record as attempt for constituent world record in 
the same category. Tens of hours of professional film (including the 
shots tracked from high visual point in height of 34m) will be a basis for 
official document describing history of this project from the beginning 
to the performance held in June 25th 2009 on the main square in 
Olomouc. Considering unusual positive feedback, the organizers of the 
project propose to continue in this began tradition. In the frame of the 
project Creative biology the organizers wish to present a series of other 
biology-medical processes in a future, of which understanding will 



(9)increase their universal awareness and will inspire interest of not only 
 students in the given topic. 


Supported by FRVŠ 2345/2009/F4/d and MŠMT NPV II 2E08018. 


CHRONIC TREATMENT WITH HALOPERIDOL CHANGES 
 EXPRESSION OF SIGMA-1 RECEPTOR IN RAT HEART 
 K. Fialová1, S. Hudecová2, B. Sedláková2, O. Križanová2,  
 M. Nováková1 


1Department of Physiology, Faculty of Medicine, Masaryk University 
 Brno, Czech Republic, 2Institute of Molecular Physiology and Genetics, 
 Center of Excellence for Cardiovascular Research, Slovak Academy of 
 Sciences, Bratislava, Slovakia 


Cardiac sigma receptors are known to affect several ionic channels and 
 their signalling is reflected by changes in the electrophysiological 
 properties of the heart. Numerous ligands of sigma receptors are known 
 to cause various arrhythmias, including severe ones. The effects of 
 prototypic sigma ligand haloperidol have been repeatedly studied in 
 humans as well as in various animal models, mainly after acute 
 exposure to this drug. In our previous study, certain electrophysiological 
 changes have been observed also in isolated Langendorff hearts of 
 chronically treated rats after subsequent acute exposure to haloperidol 
 (QT prolongation, attenuation of arrhythmogenic effect). In this study, 
 the effect of chronic administration of haloperidol on expression of 
 sigma-1 receptor mRNA was explored. Ten adult male rats were given 
 i.p. injection of haloperidol (2mg/kg, treated group) and two were given 
 vehicle (control group) once a day, for 21 days. On day 22, the chest 
 was opened under deep anesthesia, the heart quickly excised and 
 dissected into four regions (cavities) – both atria and ventricles. The 
 samples were stored at -80 °C until PCR specific for the sigma-1 
 receptor was carried out. Cycloidin was used as a housekeeper gene 
 control for semi-quantitative evaluation of PCR. All PCR products were 
 analyzed on 2 % agarose gels. Intensity of individual bands was 
 evaluated by measuring the optical density per mm2 and compared 
 relative to CYCLO mRNA. Chronic treatment with haloperidol resulted 
 in increased mRNA of sigma-1 binding sites in each heart cavity – left 
 ventricle (9.0±1.2 vs. 4.7±0.5), left atrium (13.8±1.7 vs.6.4±0.4), right 
 ventricle (10.2±2.2 vs. 6.3±1.1) and right atrium (7.5±0.2 vs.4.2±1.2). 


Prolonged exposure to antagonist is usually followed by up-regulation 
 of particular receptor. Haloperidol is in most previous works considered 
 antagonist on sigma receptors and our present finding supports this 
 classification. 


Supported by grant project GAČR 102/07/1473, APVV 51-0397-07 and 
 MSM0021622402. 


MODULATION EFFECT OF CAFFEINE ON THE ACTIVITY 
 OF CARDIAC RYANODINE RECEPTOR AT PHYSIOLOGICAL 
 CONCENTRATION OF LUMINAL Ca2+


J. Gaburjakova, T. Kurucova, M. Gaburjakova 


Institute of Molecular Physiology and Genetics, Slovak Academy of 
 Sciences, Bratislava, Slovakia 


Ca2+ ions released from the sarcoplasmic reticulum via cardiac 
 ryanodine receptor (RyR2) are the key determinant of cardiac 
 contractility. The activity of RyR2 channel is primary controlled by 
 Ca2+ entering the cytosol from the extracellular space through L-type 
 Ca2+ channels. Recently, it has been shown that Ca2+ in the lumen of the 
 sarcoplasmic reticulum also regulates activity as well as gating kinetics 
 of the RyR2 channel (1). The aim of our present study was to 
 investigate whether effects of luminal Ca2+ observed at high 
 concentration (53 mM) are also physiologically relevant. The RyR2 
 channels were isolated from the rat heart and subsequently reconstituted 
 into planar lipid bilayer. The cytosolic Ca2+ was kept at 90 nM 
 concentration level and luminal side of the RyR2 channel complex was 
 exposed to physiological concentration of luminal Ca2+ (1 mM). Under 
 these experimental conditions we tested stimulation effect of caffeine 
 added from the cytosolic side of the RyR2 channel. Observed results 
 were compared with our previously published results obtained for  
 53 mM luminal Ca2+ (1). We found that 1 mM luminal Ca2+ was 
 similarly effective in enhancing the RyR2 channel sensitivity to caffeine 


and in decelerating the channel gating kinetics. Only one significant 
 difference was identified between 1 mM and 53 mM luminal Ca2+.  
 1 mM luminal Ca2+ decreased the maximal activation reached by the 
 RyR2 channel by two fold (Pomax = 0.35±0.14 for 1 mM luminal Ca2+ vs. 


Pomax = 0.76±0.15 for 53 mM luminal Ca2+). Our results indicate that 
 luminal Ca2+ interacts with potential Ca2+ binding sites localized on the 
 luminal side of the RyR2 channel under physiological conditions and 
 thus, the observed effects of luminal Ca2+ might play role in the 
 regulation of RyR2 channel during the heart contraction. 


Gaburjakova J., Gaburjakova M.: J. Membr. Biol. 212: 17-28, 2006. 


Supported by VEGA No. 2/0118/09. 


IDENTIFICATION OF CHANGES IN FUNCTIONAL PROFILE 
 OF THE CARDIAC RYANODINE RECEPTOR CAUSED BY 
 THE COUPLED GATING PHENOMENON 


M. Gaburjakova, J. Gaburjakova 


Institute of Molecular Physiology and Genetics, Slovak Academy of 
 Sciences, Bratislava, Slovak Republic 


In cardiac muscle, the intracellular trigger for contraction is a transient 
 rise in intracellular free Ca2+ released from the Ca2+ stores through 
 ryanodine receptor (RyR2) channels. Two or more RyR2 channels 
 reconstituted into a bilayer lipid membrane (BLM) can open and close 
 either independently (single gating) or simultaneously (coupled gating). 


Although the physiological relevance of coupled gating of RyR2 
 channels is largely open to debate at the present time, it has been 
 considered as a one of termination mechanisms of Ca2+ release to ensure 
 periodic contraction and relaxation of cardiac muscle (1). The objective 
 of our work was to identify and further characterize potential changes in 
 functional profile of the RyR2 channel caused by coupled gating 
 phenomenon. Employing the method of reconstitution of an ion channel 
 into a BLM we showed that coupled RyR2 channels from the rat heart 
 were activated by cytosolic Ca2+ with the same efficacy and potency as 
 was reported for the single RyR2 channel using the same experimental 
 conditions. In contrast, all three parameters of gating kinetics were 
 affected by the functional interaction between channels. The average 
 open and closed times were considerably prolonged and the frequency 
 of opening was reduced. Interestingly, Ca2+ activated coupled RyR2 
 channels did not exhibit a sudden switch from slow to fast gating 
 kinetics at open probability of 0.5 as was reported for the single RyR2 
 channel when luminal Ca2+ was used as a charge carrier. Selected 
 permeation properties of coupled RyR2 channels were comparable with 
 those found for the single RyR2 channel. Ca2+ current amplitude-


luminal Ca2+relationship displayed a simple saturation and the channel 
 selectivity for Ba2+ and Ca2+ ions was similar. Our results suggest that 
 the major targets influenced by coupled gating are likely the gates of 
 individual RyR2 channels recruited into a functional complex ensuring 
 mainly the correlation of Ca2+ fluxes.  


1. Stern M.D., Cheng H.: Cell Calcium 35: 591-601, 2004. 


Supported by VEGA 2/0118/09. 


LACK OF CORRELATION BETWEEN β-ADRENOCEPTORS 
 DENSITY AND INOTROPIC EFFECT IN THE RAT HEART 
 C. Gonzalez-Muñoz1, J. Beneš2, J. Hernández J., J. Mysliveček2 


1Department of Pharmacology, Medical Faculty, Murcia, Spain, 


2Institute of Physiology, 1st Faculty of Medicine, Charles University, 
 Prague, Czech Republic 


The sympathetic nervous system plays an important role in regulating 
 cardiac function by acting on β-adrenoceptors (β-AR) and three β-AR 
 subtypes (β1, β2 and β3) have been described [1]. These β-AR subtypes 
 are not homogeneously distributed through the heart, but whether this 
 correlates with functional effects is not fully established yet. The aim of 
 our study is to compare β-AR density and contractility in left atrial and 
 right ventricular myocardium in Sprague-Dawley rats. The preparations 
 were electrically stimulated and cumulative concentration-response 
 curves were constructed to the β-AR agonist salbutamol in the presence 
 of CGP 20712A (1 μM) or ICI 118551 (50 nM) to obtain a β2- or a  
 β1-AR mediated effect and CL 316243 was used to explore β3-AR. 


Since cyclic nucleotide phosphodiesterases (PDE) regulate inotropic 
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