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Tissue engineering is a modern approach in therapy. Production and 

development of cartilages belongs to the most advanced among preparations of 
artificial tissues. Chondrocytes embedded in biocompatible scaffolds are reported 
to have the capacity to repair osteochondral defects. Biodegradable polymers, 
such as collagen, fibrin, PGA, PLA, hyaluronic acid (HA) are broadly used. 
However, the artificially prepared cartilages must also show appropriate 
biomechanical properties. In principle, the biomechanical properties should 
closely approximate the native tissue properties. This task is not simple even from 
the point of accurate description of the tissue. We have developed a unique 
biophysical technique based on a sample exposure to ultrasonic waves. A novel 
laser system for sample response detection is constructed to describe in a very 
short time period complex biomechanical properties of very small samples like a 
tiny piece of native cartilage or artificial tissue.  

A novel detection system has revealed that tissues need special scaffolds to 
keep a proper biomechanical backing and to secure the constructed system with 
enough nutrition both in vitro and in vivo. Hence, we have developed a proper 
support based on different biodegradable materials with enough space to supply 
the whole artificial construct with nutrition. Combination of nanofibers with other 
structures has opened a novel approach in tissue engineering. The desired 
biomechanical properties of the artificial tissue can be modulated and modified as 
well as the nutrition regulation of new implanted tissue even in vivo.  

We have studied the biophysical properties of the newly prepared composite 
scaffold based on combination of nanofibers from biodegradable materials, which 
are of potential interest for tissue engineering. In addition, isolated chondrocytes 
were cultured in a three-dimensional system. Different growth factors, ascorbic 
acid and other supplements were used for cell proliferation and differentiation in 
vitro. We tested the development and properties of such developed artificial 
cartilages.   



THE EFFECT OF HYPERCHOLESTEROLEMIA AND SIMVASTATIN ON 
ISCHEMIC-REPERFUSION INJURY IN RAT HEARTS WITH EXPERIMENTAL 
DIABETES MELLITUS. Andelová E., Ondrejčáková M., Adameová A*., Kuželová M*., 
Švec P*., Styk J., Ravingerová T. Institute for Heart Research, Bratislava, Slovak Republic 
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Hypercholesterolemia (HCH) and diabetes mellitus (DM) are important risk factors in 
patogenesis of ischemic heart disease. Unlike in clinical trials, experimental studies report a 
reduction in sensitivity of the diabetic heart to ischemia/reperfusion (I/R) injury, however, 
ischemic tolerance has not been evaluated in a combined (DM and HCH) model. Since statins 
are known to protect rat hearts against I/R injury (1), our aims were: 1. to characterize the 
effect of combination of DM and HCH on I/R injury in the rat heart; 2. to investigate the 
effect of simvastatin on I/R injury in DM/HCH hearts. Control group contained male Wistar 
rats fed a standart diet. DM was induced by the aplication of streptozotocin (STZ, 80 mg/kg, 
i.p.). In the third (DM/HCH) group, diabetic rats were fed a fat-cholesterol diet (FCHD). The 
fourth group contained DM/HCH rats treated with simvastatin (S), which was applied  (10 
mg/kg daily) as a part of a FCHD. On the eighth day the hearts from all groups were isolated 
and perfused according to Langendorff. Test I/R was induced by 30 min occlusion of left 
anterior descending (LAD) coronary artery and 2 h reperfusion, and the size of myocardial 
infarction served as the end-point of injury. The size of infarction was delineated by double 
staining with potassium permanganate and 2,3,5 triphenyltetrazolium (2) and evaluated on the 
thin slices by a computerized planimetric method as a ratio of infarct size (IS) to the area at 
risk (AR) size (IS/AR). Results: administration of STZ led to elevation of blood glucose, and 
a combination of DM and FCHD resulted in significantly increased cholesterol levels. In the 
diabetic group IS/AR was significantly lower than in the control group (15,1 ± 3% vs. 37,6 ± 
2,8%; p<0,05). FCHD had a negative influence on the extent of I/R injury in the diabetic 
myocardium leading to an increase in IS/AR to 37,3 ± 3,1% (p<0,05 vs. DM group). The size 
of infarction was significantly smaller in S-treated DM/HCH group (IS/AR 14,2 ± 1,3% in 
comparison with the non-treated DM/HCH group; p<0,05). In conclusion: our results suggest 
that diabetic hearts are more resistant to I/R injury, however the combination of DM and 
FCHD causes the loss of this resistance. Thus, hypercholesterolemia increases the sensitivity 
of the diabetic heart to I/R injury. Simvastatin exerts cardioprotective effect in the model of 
DM/HCH suggesting that treatment with statins can decrease the risks of cardiovascular 
complications in the diabetic patients with disorders of lipid metabolism. 
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Mast cells play an important role in the remodeling of the pulmonary blood 
vessels during chronic hypoxic pulmonary hypertension, especially by their 
production of proteases which degrade the vascular extracellular matrix (1). In the 
first set of experiments, collagen I adsorbed on polystyrene dishes was pretreated 
for 24 hours with rat mastocytoma RBL-2H3 cells in a normoxic atmosphere (i.e., 
95% of air and 5% of CO2; sample “N”) or under hypoxia (i.e., 10% of O2 in the 
cultivation atmosphere; sample “H”). Dishes coated with unmodified collagen 
(“C”) served as control samples. After removal of RBL-2H3 cells by EDTA, the 
samples were seeded with rat vascular smooth muscle cells (VSMC; passage 3 to 
8; 2500 cells/cm2, medium DMEM with 10% of fetal bovine serum). Growth 
curves revealed that from day 3 after seeding, the VSMC on “N” and “H” grew 
faster, reaching significantly higher population densities on day 7 (by 58 ± 2% 
and 88 ± 8%, respectively, compared to “C”). On the sample “H”, the VSMC also 
contained a significantly lower concentration of vinculin, a focal adhesion protein 
(by 29 ± 6% and 33 ± 5% compared to the values on the samples “C” and “N”, 
respectively), as well as alpha-actin, a contractile protein and important marker of 
VSMC differentiation (by 48 ± 8% and 48 ± 12% in comparison with both “C” 
and “N”, respectively; measured by ELISA per mg of protein). In the second set 
of experiments, the collagen was exposed for 24 h to an extract of mast cells 
isolated from the rat lung and pre-incubated under normoxic (“N”) or hypoxic 
(10% O2; “H”)  conditions. In serum-free medium, the cell-material contact area 
on “H” and “N” was significantly smaller (by 33 ± 4% and 22 ± 5%) than that on 
the unmodified collagen, respectively. Moreover, in the serum-free medium, the 
fastest VSMC proliferation was found on the collagen “H”. These results suggest 
that the mast cells decrease the strength of adhesion of VSMC to collagen, 
promote their transition from the contractile to synthetic phenotype and stimulate 
their proliferation. These effects are probably mediated by the production of 
proteolytic enzymes, as well as various cytokines, hormones and growth factors in 
the mast cells, especially those activated by hypoxic conditions.  
(1) Herget J. et al.: Am. J. Physiol. Lung Cell Mol. Physiol. 285: L199-208, 2003. 
Supported by the Centre for Cardiovascular Research, Prague, CR, and by the 
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EFFECT OF APNOE ON ELECTROPHYSIOLOGICAL PARAMETERS 
IN THE DEPENDENCE ON THE LIGHT-DARK CYCLE IN WISTAR 
RATS. I.Bačová, Z.Richtáriková, I.Bračoková, S.Grešová. Department of 
Physiology, Medical Faculty, Šafarik University, Košice, Slovak Republic 
 
The normal functions of the respiratory system are necessary for adequete oxygen 
supply of myocardium. The decrease of the pulmonary ventilation or stop of 
breathing lead to hypoxic state changing vulnerability of the heart to arrhythmias 
also in the light – dark dependence (1, 2). The aim of this methodical study was to 
evaluate the influence LD cycle on the ECG parameters after the various surgical 
interventions and during apnoic episode under ketamine/xylazine anaesthesia.The 
experiments were performed in ketamine/xylazine anaesthesia in female Wistar 
rats (100mg/kg + 15mg/kg, i.m., open chest experiments). The effect of the light 
period was followed after adaptation to light-dark cycle (LD cycle) of 12:12 hour, 
with the dark part from 18.00 to 06.00 h and of the dark period after inverse 
setting of LD cycle, with the dark period from 06.00 to 18.00 h. The rats were 
artificial ventilated by respirator at ventilatory parameters: 1ml/100g of body 
weight and respiratory rate 40 – 50 breaths/min. PQ, QT, QTc and RR intervals as 
well as amplitudes of P, R and T waves were evaluated from the single steps of 
experiment (intact animal before surgical interventions, after tracheotomy, artery 
preparation, thoracotomy, in the end of 5 min.stabilization, after 30., 60., 90., and 
120 sec.of apnoic episode in the single light periods). In intact animals, RR, PQ, 
QT intervals were significant prolonged (p<0,001) but without the changes in P, 
R, T wave amplitudes during the light period vs. the dark one. After surgical 
interventions, significant LD difference only in duration PQ interval and P wave 
amplitude (p<0,001) were observed with more expressive PQ prolongation in the 
light period and higher amplitude P wave in the dark one. After 30 sec. and 60 
sec. of apnoic episode, significant LD differences were followed in P and R wave 
amplitudes with higher values in the dark period. After 90 and 120 sec. were seen 
also LD differences in duration of QT and QTc intervals with significant 
prolongations in the dark period. It is concluded that time ECG parameters show 
LD dependence in the anaesthetized rats at the spontaneous breathing. The 
surgical interventions prolong mainly impuls conduction in the light period. The 
apnoic episode change distribution of the refractory phases more expressive in the 
dark period vs. the light one. Suported by VEGA grant 1/0512/03. 
1. Švorc P, Podlubný I, Kujaník Š et al: Chronobiol. Int. 14: 363-370, 1997. 
2. Švorc P., Beňačka R, Petrášová D et al: Physiol. Res. 54: 319-325, 2005. 
 
 
 



ROZDIELNA SIGNÁLNA DRÁHA GLUKÓZOU A HYPOTONICITOU 
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Lukyanetz*, V. Štrbák Ústav experimentálnej endokrinológie, Slovenská 
akadémia vied, Bratislava, *Bogomoletz Institute of Physiology, Ukraine  
 
Sekrécia inzulínu je nevyhnutná pre zachovanie normoglykémie. Poznatky o 
mechanizme, ktorým glukóza vyvoláva sekréciu tohto dôležitého hormónu sú 
stále neúplné. Ešte menej sa vie o mechanizme sekrécie vyvolanej zmenou 
bunkového objemu (cell swelling). 
Našim cieľom bolo porovnanie signálnej dráhy pre glukózou a hypotonickým 
roztokom stimulovanú sekréciu inzulínu. 
Izolované pankreatické ostrovčeky z potkana kmeňa Wistar boli stimulované in 
vitro 20 mmol/l glukózou alebo 30% hypotonickým roztokom (202 mOsm/kg) pri 
rôznych podmienkach. Koncenrácia inzulínu v médiu bola stanovená na konci 
každej inkubácie pomocou RIA. 
Glukóza nestimuluje uvoľňovanie inzulínu v médiu bez vápnika, zatiaľčo 
extracelulárna hypotonicita vyvolá sekréciu v bezvápnikovom médiu aj v 
prítomnosti intracelulárneho chelátoru BAPTA/AM (10 µmol/l). Zriedenie media 
o 10-30% má aditívny účinok na glukózou vyvolanú sekréciu. Noradrenalín (1 
µmol/l) potlačí stimulačný účinok glukózy ale neovplyní hypotonickú stimuláciu 
v prítomnosti ani v neprítomnosti vápnika v médiu. Na preverenie, či 
koncentrácia GTP je regulačným krokom v exocytóze inzulínu sme použili 
kyselinu mykofenolovú (MPA), ktorá je inhibítorom monofosfát dehydrogenázy. 
MPA inhibuje glukózou stimulovanú sekréciu. Inhibičný účinok bol potlačený 
pridaním guanínu (100 µmol/l), ale nie pridaním adenínu (150 µmol/l). 
Stimulačný efekt 30% hypotonicity neovplyvnila MPA ani adenín a guanín. 
Ďaľším dôležitým enzýmom  je fosfolipáza A2 (PLA2). Inhibícia PLA2 brómoenol 
laktónom potlačila glukózou stimulovanú sekréciu ale neovplyvnila sekréciu 
vyvolanú zmenou bunkového objemu. 
Záver: Glukóza a swelling vyvolávajú sekréciu inzulínu rôznymi signálnymi 
dráhami. Hypotonická stimulácia je nezávislá na extracelulárnom aj 
intracelulárnom vápniku, PLA2, koncentrácii GTP a nie je inhibovateľná 
noradrenalínom.  
 
Poďakovanie: Práca vznikla za podpory projektu VEGA  No 23191/23, APVT-
51-016002 a Štátneho plánu 51/0280800/0280802.  
 
 



EFFECT OF N-ACETYLCYSTEINE ON MYOCARDIAL INFARCT 
SIZE, PKC EXPRESSION AND PHOSPHOLIPID COMPOSITION IN 
RATS ADAPTED TO CHRONIC HYPOXIA   
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Stankova 2; F. Novak 1; B. Ostadal 3,4; F. Kolar 3,4; 1Faculty of Science, 21st 
Faculty of Medicine, Charles University, 3Institute of Physiology, Academy of 
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 Adaptation to chronic hypoxia protects the heart against ischemia-
reperfusion injury. We have shown previously that this process is associated 
with increased oxidative stress, remodelling of phospholipid (PL) fatty acid 
composition and upregulation of protein kinase C (PKC) isoform δ. The aim of 
this study was to determine whether the inhibition of oxidative stress by 
antioxidant treatment (N-acetylcysteine, NAC) affects cardiac ischemic 
tolerance, PKC expression, antioxidative enzymes activities, the level of 
conjugated diens and PL composition in left ventricular myocardium of rats 
adapted to chronic hypoxia. Our results demonstrate that chronic intermittent 
hypobaric hypoxia (7000 m, 8 hours/day, 25 exposures) reduced infarct size by 
50 % as compared with normoxia. It increased the proportion of n-3 PUFA and 
decreased the proportion of n-6 PUFA in PL (by 23.1 % and 12.2 %, 
respectively). Chronic hypoxia enhanced the relative amount of PKC δ in the 
particulate fraction and lowered the relative amount of PKC ε as compared 
with normoxic controls. NAC treatment (100 mg/kg daily before each hypoxic 
exposure) decreased infarct size in the normoxic group by 25 % but it 
abolished the protection induced by chronic hypoxia. NAC increased the 
proportion of n-3 PUFA in the normoxic tissue and prevented the hypoxia-
induced upregulation of PKC δ in the hypoxic tissue. Activities of 
antioxidative enzymes (catalase, superoxide dismutase, glutathion peroxidase) 
and the level of conjugated diens were affected by neither hypoxia nor NAC 
treatment. It is concluded that oxidative stress associated with chronic hypoxia 
plays an important role in the development of increased cardiac ischemic 
tolerance. Antioxidant treatment abolished both cardioprotective effect and 
PKC δ upregulation induced by chronic hypoxia. The infarct size-limiting 
mechanism of chronic hypoxia seems to involve PKC δ-dependent pathway. 
Supported by GA CR 305/2004/0465 and GA UK 153/2005/B-Bio/PrF. 



INHIBITORS OF PROTEIN KINASE PATHWAYS AS REVERSAL 
AGENTS OF P-GLYCOPROTEIN-MEDIATED MULTIDRUG 
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Sulová1, A. Breier1 Institute for Heart Research, Slovak Academy of Sciences, 
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The transmembrane transport pump P-glycoprotein (P-gp) causes the efflux of 
chemotherapeutic agents from cells and is an important system that secures 
multidrug resistance (MDR) of neoplastic cells. In the present study drug 
sensitive L1210 and multidrug resistant L1210/VCR mouse leukemic cell lines 
were used as an experimental model. We found that LY294,002 (LY), a 
specific inhibitor of PI3K/Akt kinase pathway, significantly reduced the degree 
of vincristine (VCR) resistance in L1210/VCR cells in concentration dependent 
manner. This was accompanied by decrease in LC50 value to VCR. For 
sensitive cells represented IC50 toVCR 0.010 µmol/l and the resistance index 
(ratio of IC50 for resistant and sensitive cells) changed from 313 for 
L1210/VCR cells cultivated in the absence of LY to 48 for cells in the presence 
of 8 µmol/l LY. For lower concentrations of LY were the changes in the degree 
of resistance not so high (for 4 µmol/l LY was value of resistance index 95). 
Fluo-3/AM (Fluo) represents a good substrate for P-gp and this substance may 
be used for measurement of P-gp transport activity. We found that the presence 
of P-gp in resistant cells prevents the cells to be loaded by Fluo. In contrast, 
sensitive cells were extensively loaded by this fluorescent dye. This effect was 
not altered by presence of VCR and also LY did not significantly infuence the 
loading with Fluo. Western blot analysis revealed that in sensitive cells is 
increased content of the cleaved caspase-3 and the presence of VCR induced 
further increase in levels of the 17/19 kDa fragments. In resistant cells induced 
the presence of LY increased cleavage of caspase-3 and increase in the content 
of 30 and 55 kDa proteins. The presence of LY reversed also the activation of 
Akt kinase in resistant cells. Our data show that LY294,002, an inhibitor of 
PI3K/Akt kinase pathway, reversed the MDR resistance of L1210/VCR cells 
and that the development of this resistance is connected with lower degree of 
caspase-3 activation in comparison to parental L1210 cells. These findings 
point to the possible involvement of PI3K/Akt kinase pathway in modulation 
of P-gp mediated multidrug resistance in L1210/VCR cell line.  
Supported by grants: VEGA SR 2/080/26, APVT 51-027404. 



THE EFFECT OF A JUVENILE HORMONE ANALOGUE ON 
ADIPOKINETIC HORMONE ACTIVITY IN BUGS (HETEROPTERA, 
INSECTA) I. Bartů, M. Patočková, D. Kodrík, Institute of Entomology, Academy 
of Sciences, and Faculty of Biological Sciences, University of South Bohemia, 
Branišovská 31, 370 05 České Budějovice, Czech Republic 
 
Insect energy metabolism is controlled by adipokinetic hormones (AKHs) that are 
synthesised, stored and released into the haemolymph by neurosecretory cells of 
the corpora cardiaca (CC), a neuroendocrine gland situated near the insect brain. 
The AKHs are octa-, nona- or decapeptides with both termini blocked. They 
control processes on subcellural, cellular, organ and organismic levels 
(mobilisation of energy stores, activity of enzymes, inhibition of synthetic 
reactions, stimulation of locomotion (1, 2), stimulation of heart beating etc.) that 
are involved in stress reactions. In bugs the AKHs stimulate above all 
mobilisation of lipid stores that serve as a main source of energy in this group of 
insects (2, 3). In this paper we have studied an effect of a juvenile hormone 
analogue - the juvenoid methoprene - on a role of Pyrrhocoris apterus 
(Heteroptera, Insecta) adipokinetic hormone (Pyrap-AKH) (2) in lipid 
metabolism. We investigated how methoprene modifies lipid mobilisation elicited 
by Pyrap-AKH and how affects level of AKHs in CNS and haemolymph of 
flightless bug P. apterus and flying cotton bug Dysdercus cingulatus 
(Heteroptera, Insecta). It seems that juvenile hormone, which has crucial role in 
insect development, metamorphosis and reproduction, affects adipokinetic 
characteristics by probable inhibiting of both AKH synthesis in CC and their 
release into the haemolymph, as well as by inhibiting of lipid mobilisation from 
reserves in fat body. Intensity of the suppressing effects depends on insect age and 
on other physiological parameters. 
 
1. Socha R, Kodrík D, Zemek R: Naturwissenschaften 88: 85-86, 1999 
2. Kodrík D et al.: Insect Biochem. Mol. Biol. 30: 489-498, 2000 
3. Socha R et al.: Eur. J. Entomol. 101: 29-35, 2004 



COMPARISON BETWEEN CONCENTRATIONS OF FABPS AND 
SIGNIFICANT MARKERS OF METABOLIC SYNDROME IN 
SUBCUTANEOUS ADIPOSE TISSUE IN PATIENTS WITH DIABETES 2 
TYPE AND HEALTHY PERSONS R. Ben Yahia1, R. Lichnovská1, L. 
Janušová1, G. Kuzmina1,  R. Chlup1,, M. Karpíšek2, T. Brychta3, J. Petřek1 
1Dept. of Physiology, Palacký University, Olomouc, Czech Republic 2BioVendor 
Laboratory Medicine, Inc, Czech Republic 3SPEA Olomouc, Czech Republic. 
 
Fatty acid-binding proteins (FABPs) belong to the multigene family of the 
intracellular lipid-binding proteins. Various functions have been proposed for 
these proteins, including the promotion of cellular uptake and transport of fatty 
acids, the targeting of fatty acids to specific metabolic pathways, and the 
participation in the regulation of gene expression and cell growth. The aim of this 
study was: 1) to assess and compare the concentration of FABPs and other 
markers in serum and in fat of two investigated groups. 2) to determine 
correlations between FABPs and other markers in serum and in fat in each group. 
This study included two groups: 11 non-diabetic persons (NDP) and 22 patients 
with diabetes 2 type (PWD), diabetes duration from 1 to 28 years. PWD were 
treated mostly with insulin and antihypertensive drugs and/or diuretics etc. 
Markers in serum and in fat homogenates were measured using ELISA method. 
Fat was obtained by means of the Bard Magnum System and stored at -80oC. In 
serum of NDP, significant correlations were found among FABPs, resistin and 
leptin. In serum of PWD, significant correlations were found only between 
FABPs and leptin. In fat of NDP significant correlation was found among FABPs 
and adiponectin. However in fat PWD significant correlations were found among 
FABPs, adiponectin and leptin.  
 
 



THE CELL CYCLE- AND PASSAGE-DEPENDENCE OF  GAMMA 
GLUTAMYLTRANSPEPTIDASE  ACTIVITY  IN C6 GLIOMA CELLS  
IN CULTURE  H. Beránková1, V. Mareš1,2, V. Lisá2, R. Malík2, A. Šedo A.2  
Faculty of Natural Sciences, University of J.E. Purkinje, Ústí nad Labem and 
Joint Laboratory of Tumor Cell Biology of the Institute of Physiology and the 1st  
Medical Faculty of the Charles University, Prague, Czech Republic. 
 
Redox  potential  of  cells is primarily controlled by the level of  glutathione, the 
tripeptide gamma-glutamylcysteinglycin. Its  intracellular level depends on the 
supply  of reduced cystein into the cells from extracellular space. Availability  of 
cystein  is controlled by  gamma–glutamyltranspeptidase (GGT) via hydrolysis  of 
extracellular  glutathione. The level of glutathione is often higher in more dividing 
normal and tumor transformed cells. As also shown earlier, activity of  GGT is  
up-regulated in several types of tumor cells undergoing uncontrolled proliferation. 
The role of GSH in dividing cells, as well as up-regulation of GGT in tumor cells, 
have, however, not yet been properly understood. In this study  we examined (1) 
activity of   GGT in cells at  individual phases of  cell cycle and (2) its 
relationship to  passage history of cells. The C6 glioma cells (ATCC, Rockville, 
Md.) in passage 54-50 and 66-71 were cultured under standard conditions. On day 
3, the cells were examined for GGT activity by biochemical and histochemical 
methods. We found that cells of lower passages up-regulated  activity of GGT in 
late S- and G2/M phases of the cells cycle.  This phenomenon was less expressed, 
or absent, in faster cycling cells of higher passages. We assume that the periodic 
changes in GGT activity reflects differences in turnover of glutathione,  and/or, 
different level of oxidative stress of cells during cell cycle, reaching its peak  at 
mitosis. Higher activity of GGT in faster cycling cells at higher passages may be a 
mechanism which supports  the more aggressive growth of  more malignant 
tumors. Results are a part of the  M.A.  Thesis of Mgr.Hana Beránková. The work was supported 
by the  Ministry of Health of the Czech Republic (grant  8105-3) and  Academy of Sciences 
(Project AV0Z 501 10509) of the Czech Republic.  
      
 



CHANGES OF EXTRACELLULAR UNIT ACTIVITY DURING 
DEVELOPMENT OF PHOTOTHROMBOTIC LEASION IN RAT 
SENZORIMOTOR CORTEX K. Bernášková, L. Tůma, J. Mareš 
Department of Normal, Pathological and Clinical Physiology, 3rd Medical 
School, Charles University, Prague, Czech Republic 
 
The aim of this study was to continue examining acute changes during 
development of photothrombotic ischemic leasion. In our previous study we 
described acute changes in somatosensory evoked potentials (SEPs). Now we 
used this model for examining extracellular unit activity.  
Methods: The experiment was performed in 30 adult male albino rats (30 cells) 
of the Wistar strain, which were housed under standard conditions. The 
animals were divided into three groups: Control (C, n = 8), ipsi-lateral (IL = 
unit activity recording and laser beam on the same side, n=11) and contra-
lateral (CL, n = 11). Surgical openings of the scull and placing surface ECoG 
electrode, stimulatory electrodes and glass microelectrode filled with NaCl 
(2mol) for unit recording in the sensory-motor cortex was done under urethan 
anesthesia (20% solution). Almost immediately after i.v. (tail vein) application 
of 20% rose Bengal solution (1ml/1kg) (control group get saline) the brain was 
exposed to laser beam (532 nm, 50mW/mm2, area <1 mm2) for 9 min.  Unit 
activity (and EcoG) was recorded before and during rose Bengal application 
and during and after laser irradiation. 16 min after the end of irradiation the 
contralateral cortex was 3 times electrically stimulated (bursts of monopolar 
pulses 20s, 8 Hz, 10mA). 
Evaluation: Stability of the unit frequency, average frequency of the discharges 
and sequence Poincare plot of the discharge intervals were evaluated. The 
response to stimulation and ECoG were also evaluated.  
Results: During the early development of ischemic lesion we observed 
substantial changes of the unit activity in cortex of both hemispheres. Ipsi-
laterally were the changes in the unit activity during laser beam exposure and 
after it much more marked than contra-laterally. The stimulation 16 min after 
laser exposure depressed unit activity on the contralateral  side. 
This study was supported by: VZ 0021620816 and GAUK 104/2004/C/3LF. 
 



EFFECT OF CHRONIC STRESS ON VASCULAR RESPONSES IN RATS 
WITH BORDERLINE AND SPONTANEOUS HYPERTENSION  
I. Bernatova1, Z. Csizmadiova1,2, J. Kopincova2, A. Puzserova1 1Institute of 
Normal and Pathological Physiology Slovak Academy of Sciences, 2Department 
of Animal Physiology and Ethology, Faculty of Natural Sciences, Comenius 
University, Bratislava,  Slovak Republic. 
 
Chronic stress is a risk factor in the etiology of civilization diseases including 
hypertension. The aim of this study was to investigate the effect of chronic social 
stress produced by crowding on blood pressure and vascular function in 
normotensive Wistar, borderline hypertensive (BHR, offspring of SHR dams and 
Wistar sires) and spontaneously hypertensive (SHR) rats. Male rats (12 weeks 
old) of all phenotypes were exposed to crowding for eight weeks (200 cm2 per rat, 
5 rats per cage). Control rats were kept 4 rats per cage (480 cm2 per rat). Blood 
pressure (BP) of Wistar, BHR and SHR before experiment (determined by tail-
cuff method) was 111±3, 133±2 and 184±2 mm Hg, respectively (p<0.001 
between phenotypes). After 8-week crowding, the elevation of BP was observed 
only in BHR and SHR (p<0.01 vs. control). Stress increased the left ventricle-to-
body weight ratio and the adrenal gland-to-body weight ratio only in BHR 
(p<0.02 vs. control). Significantly reduced NO synthase activity was observed in 
the aorta and the  left ventricle of crowded SHR but partial reduction of NO 
production was found also in BHR.  Stress had no effect on  NO synthase activity 
in the aorta and left ventricle in Wistar rats.  Basal noradrenaline (NA)-induced 
constriction was lower in BHR vs. Wistar and SHR (p<0.02) and stress increased 
NA-induced constriction in all phenotypes (p<0.05). Acetylcholine (ACh)-
induced relaxation of control Wistar was lower than that of BHR and SHR. 
Crowding partially improved acetylcholine (ACh)-induced relaxation in Wistar, 
had no effect in BHR, and reduced ACh-induced relaxation in SHR. Acute 
administration of the low dose of NO synthase inhibitor L-NAME (10-6 mol/l) 
into incubation bath reduced ACh-induced relaxation in stress exposed W and 
both control and stressed SHR but had no effect in BHR. In conclusion, while the 
effect of crowding was associated with the elevation of vasoconstriction in all 
phenotypes investigated, its effect on endothelium-dependent relaxation was 
different in Wistar, BHR and SHR. Results suggest that  endothelium-dependent 
relaxation of BHR rats was more resistant to acute NO deficiency   than that of 
their Wistar and SHR progenitors. The study was supported by the  APVT-51-
018004 and the VEGA-2/4156/04.    
 
 



MONITORING OF THE PHYSILOGICAL STATUS VARIABILITY IN MEDICAL STUDENTS 
DURING STUDY I. Bertková, D. Petrášová, K. Bernasovská1 Institute of 
Experimental Medicine, 1Institute of Hygiene, Medical Faculty of Safarik 
University, Kosice, Slovak Republic 
 
Cardiovascular and tumourous diseases belong to the most frequent causes of death 
in developed countries of the world. It is alarming that these diseases move to the 
younger age groups. Some risk factors such as food composition, smoking, stress, 
insufficient movement, obesity, excessive alcohol consumption can be affectable 
and after long-term action they lead to serious health consequences. Nutrition plays 
and important role in the development of the human society and for sustaining of 
good health status. At the judgement of nutrition we observe changes in the values 
of nutritional markers that reflect the status of cardiovascular and renal functions 
with application in the primary as well as secondary prevention. 
33 men and 52 women, students of the medicine at the age of 18–23 years formed a 
set. They were examined in the 1st and 6th year of their study. We observed their 
anthropometric parameters, body weight and height from which the body mass 
index – BMI (kg/m2) was calculated. Of the biochemical and immunological 
parameters the serum concentration of transferrin(Trf), prealbumin(Prea), 
cerulopasmin(Cpl) and orosomucoid(ORM) were determined by commercial sets of 
Fy Sevapharma, Czech republic. Concentrations of vitamin C were determined 
using the spectrophotometric method of Roe and Kuether. 
No statistically significant changes were recorded in the mean values of BMI in the 
1st and 6th year of study in the group of women, but in the group of men in the 6th 
year of study the mean value of BMI significantly increased in comparison with the 
1st year of study(p<0.05) as well as at comparison of men and women in the last 
year of study(p<0.001). The mean values of the immunological parameters 
observed are presented in the table. Pronounced difference of the mean values were 
recorded in vitamin C. A statistical increase in the values of vitamin C occurred in 
men as well as women in the last year of study and between groups compared with 
the 1st year of study(p<0.01). 

MALE FEMALE Parameters 
1th  year of study  6th 1th 6th

Trf (g/L) 3,29 ± 1,18 3,47 ± 1,16 3,54 ± 0,96 3,62 ± 1,16 
Prea (g/L) 0,34 ± 0,09 0,37 ± 0,05 0,32 ± 0,08 0,33 ± 0,05 
Cpl (g/L) 0,33 ± 0,08 0,39± 0,09** 0,36 ± 0,06 0,35 ± 0,09 
ORM (g/L) 0,87 ± 0,20 0,77 ± 0,33 0,84 ± 0,22 0,68 ± 0,23*** 

**p<0,01                       ***p<0,001 
At monitoring of the nutrition state it is important to observe not only the 
biochemical and immunological parameters, but also to correlate them with the 
anthropometric values. Regarding the quality of nutrition and eating habits BMI is 
of great importance (1). Results of our dynamic study aimed at the observation of 
the nutritional status of the student of medicine, whose observed parameter values 
ranged within the physiological limit, testify to their positive approach to their 
health. 
1. Hijová E, Petrášová D, Kollár J:Physiol.Res.50, P7, 2001. Supported by grant 
VEGA 1/1177/04 
 
 



USE OF CAPILLAROSCOPY TO STUDY OF HUMAN PERIPHERAL 
MICROCIRCULATION M. Bittnerová, P. Musil, J.Kyselovič Department of 
pharmacology and toxicology, Faculty of Pharmacy, Comenius University,  
Bratislava, Slovakia 
INTRODUCTION: Capillary microscopy (capillaroscopy) is a noninvasive 
method for investigation of the human microcirculation (1,2,3). Evaluation of 
skin capillaries is generally performed at the nailfold because that area is easily 
accessible for examination and here the major axis of the capillaries is parallel to 
the skin surface, while in other areas it appears to be perpendicular. AIM: To 
introduce the method in our laboratory and to measure red blood cell velocity 
(CBV) in capillary limbs and to obtain morphometric parameters of nailfold 
capillaries using capillaroscopy in healthy individuals. METHODS: Our system 
consisted of an optical microscope with CCD camera connected to PC allowing 
online video recording and offline processing of the examined capillaries. In 
vivo nailfold capillary microscopy was performed on 15 apparently healthy 
subjects, 6 males and 9 females,  age 23 to 32 years (mean 26). Subjects  
were examined in sitting posture at room temperature of 21-25 °C for 30 min. The fourth finger 
was fastened by plastic holder with temperature 37°C during the whole measurement. To 
increase transparency, a drop of immersion oil was placed on the nailfold before examining the 
capillaries in the nail bed. Then CBV in arterial, venous and transition limb and morphometric 
parameters such as length and diameter of capillary limbs were calculated using frame-to-frame 
analysis. Data concerning CBV of subjects are the mean of three measurements. RESULTS: 
CBV in arterial limb (789 µm/s, range 227-2096 µm/s) was nonsignificantly higher compared to 
CBV in venous limb (567 µm/s, range 154-1907 µm/s). Significant difference was shown 
between CBV in arterial and transition limb (789/298 µm/s). Analysis of morphometric 
parameters such as length and diameter of capillary limbs showed similar values in both arterial 
and venous limb of the capillaries. CONCLUSION: We demonstrated the use of capillaroscopy 
for investigation of cutaneous microcirculation, and our data are comparable with those already 
published. 
(1) M.J.H.M. Jacobs, I.D. Gregoric and G.J. Reul: Texas Heart Institute Journal, 
19:123-129, 1992. 
(2) CH-H. Chang, et al: Microvascular Research, 53:121-127, 1997. 
(3) T.F.T. Antonios, et al: Hypertens, 33:998-1001, 1999. 
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Figure 1 –  Red blood cell velocity in arterial, venous and transition limb of total group 
 
Table 2 – Morphometric parameters of capillary limbs  

parameters 
[µm] 

lenght of capillary limb 
[mean ± SD] 

diameter of capillary limb 
[mean ± SD] 

 LA LV LT DA DV DT 

total 100±40,9 111,1±35
,9 

36,1±15,3 9,8±4,5 14,3±4,
2 

18,9±6,
5 

LA, LV, LT -  arteriolar, venular length and length of the transition 
DA, DV, DT – arteriolar, venular diameter and diameter of the transition 
SD - standard deviation 



ANOXIA IN SOME LOWER VERTEBRATES. P. Blažka, J. Okrouhlík, L. 
Edrová, H. Kratochvilová. Faculty of Biological Sciences, Univ.of South Bohemia, 
Č. Budějovice, Czech Rep.  
 
Understanding of long time resistance of some lower vertebrates originated in 
Czech (Czechoslovak) environment, state of the art may be summarized:  
I. Energetic metabolism  
In two models (Europe –fish g. Carassius, US and Canada - turtles g. Chrysemys) 
it was confirmed, that they survive complete anoxia for several months below 5° 
C. In both groups energetic metabolism (measured as production of carbon 
dioxide, rate of ATP synthesis) is drastically reduced and at the same time energy 
consumption required for maintenance of concentration gradients on biological 
membranes and for the synthesis of proteins drops down and concentration of 
ATP remains on the normoxic level 1). Fish and turtles differ in anaerobic end-
products: in Crucian carp ethanol was found, its stechiometry to CO2 excreted is 
however not clear, while turtles form lactate which is deposited in the carapax. 
Fish maintain decreased but continuing reactivity, while turtles become turbid in 
anoxia immediately 2). 
II. Functioning of brain and circulatory system is a second condition of survival. 
Their importance is stressed very enthusiastically, but the results are far from 
being complete. III.. Recently we got relatively extensive data on excretion of 
ammonia by Crucian carp; in contrary to previously published data we have found 
a highly significant drop of the rate in anoxia or deep hypoxia but not a complete 
stop. Nitrogen excretion in deep hypoxia and anoxia corresponds to a very minor 
fraction of CO2 excretion.   
Fatty acids are from the very beginning considered as a plausible end-product of 
long term anaerobic metabolism. Incorporation of labelled acetyl-coenzyme A 
was found in eel anaerobic mitochondria, same for Crucian carp mitochondria in 
our lab; moreover the process shows a seasonal relationship. 
 Survival of various species of the genus Carassius in anoxia was 
repeatedly confirmed, but there is no systematic study. The early observation was 
done in the stunted form of Crucian carp (C.carassius), much work was done also 
in gold-fish (C. auratus), which is readily available in aquarium pet shops, but its 
survival in anoxia is abou1/10 of the Crucian carp. Recently we got data which 
show survival of the triploid gynogenetic form of C. auratus (C.a. gibelio – the 
Prussian or German carp) comparable to Crucian carp and its seasonal 
relationship.  
1) Hochachka P.W. et al. 1996, Proc. Natl. Acad. Sci.USA 93, 9394-9498. 
2) Jackson D.C. 2000, Comp. Bioch. Physiol. 125A, 299-315. 
  
 



MULTIDRUG-REZISTENCIA SPOJENÁ SO ZVÝŠENOU EXPRESIOU P-
GLYKOPROTEÍNU V BUNKOVÝCH LÍNIÁCH L1210/VCR A 
L1210/DOX. V. Boháčová, A. Breier, M. Barančík1, I. Dovinová2,  
Ústav molekulárnej fyziológie a genetiky, Slovenská akadémia vied, Bratislava, 
Slovenská Republika, 1Ústav pre výskum srdca, Slovenská akadémia vied, 
Bratislava, Slovenská Republika, 2Virologický ústav, Slovenská akadémia vied, 
Bratislava, Slovenská Republika 
 
Multidrug rezistencia (MDR) neoplastických buniek predstavuje špecifický typ 
rezistencie, keď bunky vykazujú krížovú rezistenciu voči širokej skupine látok 
rôznych štruktúr a farmakologických vlastností, líšiacich sa i mechanizmom 
účinku. Vývin MDR často koreluje so zvýšenou expresiou a transportnou 
aktivitou P-glykoproteínu (Pgp). Pgp je integrálny proteín plazmatickej 
membrány, patrí do rodiny membránových transportných ATP-áz obsahujúcich 
dve ATP-väzbové miesta so štruktúrou zodpovedajúcou ABC (ATP-binding 
cassete) motívu. V súvislosti s MDR sa spomína i multidrug rezistentný proteín-
Mrp1, ktorý patrí tiež medzi ABC transmembránové transportéry a je štrukturálne 
navodiť prípad získanej rezistencie a to periodickou kultiváciou v odlišný od Pgp. 
Pomocou techniky tkanivových kultúr možno v „in vitro“ podmienkach 
prítomnosti subletálnych koncentrácií farmák, ktoré sú substrátom Pgp.  
V práci boli použité rezistentné línie L1210/VCR a L1210/DOX, získané 
adaptáciou senzitívnej bunkovej línie L1210 na vinkristín (VCR) a doxorubicín 
(DOX). V bunkovej línii L1210/VCR bola v predchádzajúcich prácach dokázaná 
zvýšená expresia Pgp na úrovni mRNA a proteínov. Pgp je pravdepodobne 
dominantným systémom MDR. Aj v rezistentnej  bunkovej línii L1210/DOX bola  
dokázaná zvýšená expresia Pgp metódou Western blotu s využitím monoklonálnej 
protilátky c219. Rezistentná bunková línia L1210/VCR vykazovala významnú 
krížovú rezistenciu na DOX, taktiež u bunkovej línie L1210/DOX bola zistená 
krížová rezistencia na VCR. Pri sledovaní transportnej aktivity Pgp a Mrp1 
pomocou prietokového cytometra (substrát-Kalcein/AM) a konfokálneho 
mikroskopu (substrát-Fluo-3/AM) v prítomnosti verapamilu (inhibítor Pgp) a 
probenecidu (inhibítor Mrp1) došlo u oboch rezistentných bunkových línií 
k zvýšeniu intracelulárnej koncentrácie substrátov len v prítomnosti verapamilu. 
To ukazuje na to, že obe majú aktívnu Pgp-pumpu. Výsledky naznačujú, že u 
oboch bunkových rezistentných línií  došlo selekčným tlakom cytostatika k 
navodeniu MDR sprostredkovanej P-glykoproteínom.   
Práca bola vypracovaná s podporou projektov: VEGA 2/3188, 2/3122 a APVT-
51-013802. 



METABOLIC EFFECTS OF LONG-TERM MELATONIN 
ADMINISTRATION IN 6-MONTH-OLD RATS B. Bojková, M. 
Kassayová, I. Ďatelinka, P. Kubatka, E. Ahlersová, I. Ahlers Department of 
Animal Physiology, Institute of Biological and Ecological Sciences, Faculty of 
Natural Sciences, Pavel Jozef Šafárik University, Košice, Slovak Republic 
 
The aim of this work was to evaluate the metabolic effect of melatonin (MEL) 
administration in male and female 6-month-old Sprague-Dawley rats. MEL was 
administered in drinking water (4 µg/ml) daily from 3 p.m. to 8 a.m. for 12 
weeks, control group was drinking tap water. At the end of the experiment the 
animals were sacrificed following overnight fasting and selected metabolic and 
physiological variables were determined. MEL decreased body mass gain in 
female rats during the whole experiment, in MEL males body mass gain 
decreased in last 5 weeks of experiment without permanent changes in food and 
water intake. The organ and adipose tissue weights were not changed. Leptin 
concentration did not differ from controls. In MEL males decreased insulinemia 
was recorded. Serum corticosterone concentration was increased in both sexes. 
MEL decreased glycemia and heart muscle glycogen concentration in females 
and liver glycogen concentration in both sexes. MEL decreased serum 
triglyceride concentration, liver phospholipid concentration and heart muscle 
cholesterol concentration in females. In males MEL increased cholesterol 
concentration in serum and heart muscle and phospholipid concentration in 
heart muscle. Liver malondialdehyde concentration was increased in both 
sexes. MEL administration (performed under identical schedule of experiment) 
in 5-week-old male Sprague-Dawley rats decreased body mass gain, some 
organ weights and adipose tissue weight without major metabolic changes. In 
females MEL effect on evaluated parameters was negligible (1). Our data show 
clear effect of MEL on carbohydrate and lipid metabolism, different in both 
sexes; the changes in females could be interpreted as beneficial. 
 
REFERENCES:  
1. MARKOVÁ et al.: Acta Vet. Brno 72: 163-173, 2003 
Supported by grant VEGA SR No. 1/0442/03 



BENEFIT AND RISK OF GOECKERMAN’S THERAPY OF PSORIASIS. 
L. Borska1, Z. Fiala2, K. Hamakova3, J. Smejkalova2, J. Kremlacek1 

1Institute of Pathological Physiology, Charles University, Medical Faculty, 
2Institute of Hygiene and Preventive Medicine, Charles University, Medical 
Faculty, 3Clinic of Dermal and Venereal Diseases, University Hospital, Czech 
Republic. borka@lfhk.cuni.cz  
 
Objective. Goeckerman’s therapy of psoriasis (GT) includes combine dermal 
exposure to coal tar and UV radiation (UV-A, UV-B). Coal tar and UV-B 
radiation represent mutagenic and carcinogenic agents. The study of GT was 
aimed at differences of benefit and risk between adults and children. Methods. 
Observed group consisted of 49 patients (23 adults and 26 children) with 
psoriasis, undergoing GT. The benefit of GT was evaluated by PASI score 
(Psoriasis Area and Severity Index). The risk was evaluated by chromosomal 
aberrations in peripheral lymphocytes. The aberrations were determined before 
GT and after last application. Results. GT significantly decreased the PASI score 
(p<0,001) in both, adults and children. Chromosomal aberrations in both groups 
were significantly elevated after the therapy (p<0,001). Conclusions. Decreased 
level of PASI score confirmed high efficiency of GR for adults and children. 
However, significantly elevated chromosomal aberrations indicated the presence 
of genotoxic risk (1, 2). We did not find any significant differences between 
adults and children.  
1. Borská L, Fiala Z, Krejsek J, Hamáková K, Andrýs C, Šmejkalová j, 
Vokurková D, Kremláček J: Cytogenetic and immunological changes after dermal 
exposure to polycyclic aromatic hydrocarbons and UV radiation. Physiol. Res. 
2005 (Epub ahead of print). 
2. Fiala Z, Borská L, Hamáková K, Andrýs C, Šmejkalová J, Vokurková D, 
Kremláček J: Biochemical, immunological and cytogenetical changes after 
dermal exposure to polycyclic aromatic hydrocarbons (PAH) and UV-B radiation. 
Toxicol. Appl. Pharm. 197(3):185-185, 2004. 
Project supported by Ministry of Health, IGA, No. NR/8154-3, IGA, Czech 
Republic. Project supported by Ministry of Health, Research project, No. 
00179906, Czech Republic. 



L1210/VCR CELL LINE - CEL MODEL OF P-GLYCOPROTEIN 
MEDIATED MULTIDRUG RESISTANCE  A Breier, 1Miroslav Barančík, 
Jozef Orlický, Zdenka Sulová Institute of Molecular Physiology and Genetics 
Slovak Academy of Sciences, Bratislava Slovak Republic, 1 Indtitute for Heart 
Research, Slovak Academy of Sciences, Bratislava, Slovak Republic 
 
Mouse leukemic cell line L1210/VCR used in our studies was prepared by 
adaptation of parental sensitive L1210 cell line to vincristine. In L1210/VCR cells 
was observed also increased cross-resistance to other cytostatics such as 
vinblastine, doxorubicin, mitomycin C, and actinomycin D. Important factors 
influencing the realization of MDR in L1210/VCR cells are flexibility of 
structure, lipophilicity and molecular weight of used cytostatics. Multidrug 
resistant cell line L1210/VCR is characterized by over expression of PGP but not 
by over-expression of other ATP dependent drug-efflux pump called "multidrug 
resistance protein" – MRP. Activities of glutathione S-transferase in L1210/VCR 
cells were not differing with activity of this enzyme in parental L1210 cells. 
Extrusions of calcein/AM or Fluo-3/AM (fluorescent PGP and MRP substrates) 
from L1210/VCR cells may be inhibited by PGP antagonizing agents (vetrapamil 
and cyclosporine) but not by inhibitors of anion transporters – probenecid. 
Inhibitors p38 and ERK mitogen activated protein kinase cascades were found to 
influence the MDR of our cells. Derivatives of pentoxifylline represents potent 
inhibitors of PGP mediated MDR of L1210/VCR cells 
Acknowledgements. This work was supported from Slovak Science and 
Technology Assistance Agency (grant APVT-51-027404) and Slovak Grant 
Agency for Science VEGA (grants No: 2/4155, 2/3122). 
 



SELENOENZÝM JÓDTYRONÍNDEJODÁZA – JEJ IZOFORMY A ICH 
ÚLOHA V MECHANIZME ÚČINKU 3,5,3´-TRIJÓD-L-TYRONÍNU (T3) 
NA ÚROVNI BUNKY J. Brtko, V. Eybl 1, J. Thalhamer 2 Laboratórium 
molekulárnej endokrinológie, Ústav experimentálnej endokrinológie Slovenská 
akadémia vied, Bratislava, Slovenská republika, 1Oddelenie farmakológie, 
Lekárska fakulta Karlovej univerzity v Plzni, Česká republika, 2Department of 
Molecular Biology, Division of Allergy and Immunology, University of Salzburg, 
Rakúskoision of Allergy and Immunology, 
 
Za katalytický proces dejodácie hormónov štítnej žľazy sú v tkanivách 
zodpovedné tri selén obsahujúce izoenzýmy jódtyronín-5´-dejodáza, typ I (5´-
DI) a II (5´-DII) a jódtyronín-5-dejodáza, typ III (5-DIII). Ich významnými 
úlohami v bunke cieľového tkaniva hormónu štítnej žľazy sú na jednej strane 
zabezpečiť pre jadrový receptor hormónu štítnej žľazy (3,5,3´-trijódtyronínom 
indukovateľný transkripčný faktor) optimálnu koncentráciu 3,5,3´-trijódtyronínu 
(T3), avšak na druhej strane aj inaktivovať nadbytočnú koncentráciu L-tyroxínu, 
T3 a ich degradačných produktov. Na rozdiel od 5´- DII a 5-DIII, jedine aktivita 
5´-DI je inhibovateľná nízkymi koncentráciami 6-n-propyl-2-tiouracilu (PTU), 
ktorý vytvára s oxidovanou formou 5´-DI stabilný selenosulfid. Naše výsledky in 
vivo experimentov ukázali, že v životnom prostredí potenciálne sa vyskytujúce 
niektoré kovy môžu významne ovplyvniť aktivitu 5´-DI v pečeni potkanov. 
Cieľom našich ďalších experimentov bolo zistiť, či imunitná odpoveď vyvolaná 
antigénom môže ovplyvniť metabolizmus hormónov štítnej žľazy v pečeni kmeňa 
BALB/c. Zistili sme, že následkom intradermálnej imunizácie myší expresným 
vektorom  obsahujúcim gén, kódujúci enzým β-galaktozidázu, dochádza za 14 dní 
od imunizácie k zvýšenej hodnote aktivity 5´-DI v pečeni myší.  
Záverom je možné konštatovať, že vplyvom sledovaných in vivo zásahov na  
organizmus dochádza v pečeni experimentálnych zvierat k štatisticky významným 
zmenám aktivity 5´-DI.  
Táto práca sa uskutočnila za čiastočnej podpory grantu VEGA č. 2/5017/5 
(Slovenská republika), grantu GAČR č. 305/05/0344 (Česká republika) a Ludwig 
Boltzman grantu (Rakúsko). 
 

 



MOTOR ABILITIES OF NEURODEFECTIVE LURCHER MUTANT 
MICE OF THE STRAINS C3H AND C57BL/7 AFTER THE 
CEREBELLAR TISSUE TRANSPLANTATION J. Cendelín, I. Korelusová, 
E. Jakubcová, F. Vožeh Department of Pathophysiology, Faculty of Medicine in 
Pilsen, Charles University, Czech Republic. 
 
Lurcher mutant mice are a natural model of hereditary olivocerebellar 
degeneration (1). These mice loose completely Purkinje cells and most of the 
cerebellar granule cells and inferior olive neurons postnatally (2). They suffer 
from cerebellar ataxia. Lurcher mutant mice are used for investigation of 
functional and morphological consequences of the neurodegeneration and of its 
therapeutical influencing. The aim of the work was to assess the effect of 
embryonic cerebellar tissue transplantation on motor coordination in adult 
Lurcher mutant mice derived from two strains – C3H and C57Bl/7. 
As donors 12-13 days old mice embryos producing green fluorescent protein 
(GFP) were used. Embryonic cerebellar tissue was applied as a solid graft with 
a microcapillary into the cerebellum of adult Lurcher mutant mice under general 
anaesthesia. Motor coordination was tested with a set of three methods 
(horizontal bar, ladder and rotarod). All tests were repeated four times in one 
session. The tests were performed before the surgery and then once a week in 
the 2nd – 7th week after the surgery. Results of the experimental mice were 
compared with sham-operated control animals. Finally, cerebella of 
experimental mice were examined histologically. The graft was detected 
according to its GFP fluorescence. 
Graft survival was higher in C57Bl/7 mice. In mice of the C3H strain slight 
positive effect of the transplantation on motor skills was observed. Mice of this 
strain improved their results during the course of the experiment. In C57Bl/7 
mice no differences between animals after the transplantation and controls were 
found and these mice did not show significant amelioration of motor 
coordination ability during 2nd – 7th week after the surgery. 
Transplantation of the cerebellar tissue had slight functional effect only in 
Lurcher mutant mice of the C3H strain. On the other hand, in mice of the 
C57Bl/7 strain the graft survival was more frequent. 
 
1. Phillips R. J. S.: J. Genet. 57: 35-42, 1960. 
2. Caddy K. W. T., Biscoe T. J: Phil. Trans. Roy. Soc. Lond. B. 287: 167-201,   

1979. 
Supported by the grant No 75/2005/C/LFP of the Charles University Grant 
Agency. 



MAGNETIC FIELD OF POWER FREQUENCY – THE INFLUENCE OF 
LOW LEVEL INDUCTIONS ON CELL-MEDIATED IMMUNITY IN 
PATIENS WITH HEAD AND NECK CARCINOMA 
Čoček A., Hahn A., Jandová A.¹, Pokorný J.¹, Dohnalová A.² Ambruš M³, 
ENT clinic of the 3rd  Medical Faculty and Faculty Hospital in Vinohrady- 
Prague, ¹ Institute of radiotechnology and electrotechnology, Academy of 
Science CR, ² Institute of Physiology of the 1st Medical Faculty and Faculty 
Hospital Prague 2, ³ Clinic of Radiotherapy and Oncology of the 3rd  Medical 
Faculty and Faculty Hospital in Vinohrady- Prague   
 
We were comparing the adherence ability of T lymphocytes gained from blood of 
patients with head and neck carcinoma before launching the treatment before and 
after their exposure to magnetic field of power frequency of 50 Hz with induction 
of 10 mT, 1 mT, 0.5 mT and 0.1 mT. The gained results have proved that 
magnetic field has a statistically significantly increases the ability of adherence in 
unhealthy T lymphocytes in all applied inductions, including a very low-level 
induction of 0.1mT. In case of 0.5mT induction, namely statistical level of 
importance worth 0.001 is in question. There is no statistically significant 
difference among the average values measured in all groups without the influence 
of magnetic field. For values received by measuring in magnetic field a 
statistically significant difference has been proved among the NAI values in 
inductions of 0.1mT and 10 mT (level of importance of 0.05), and inductions of 
0.5mT and 10mT (level of importance of 0.001)  
If we consider the lymphocytes adherence ability a sign of cell-mediated 
immunity, it is clear that magnetic field of power frequency has an influence on 
cell-mediated immunity in patients with head and neck carcinoma, namely 
statistically significantly in all tested inductions (including a minimum induction 
of 0.1mT). 
   



SLEDOVANIE INTERAKCIE DERIVÁTOV PENTOXIFYLÍNU S 
PROTEÍNOVÝMI EXTRAKTAMI ZÍSKANÝMI ZO SENZITÍVNEJ 
(L1210) A REZISTENTNEJ (L1210/VCR) BUNKOVEJ LÍNIE 
P. Dočolomanský, V. Boháčová, M. Barančík1, A. Breier  
Ústav molekulárnej fyziológie a genetiky, Slovenská akdémia vied, 
Bratislava,1Ústav pre výskum srdca, Slovenská akdémia vied, Bratislava 
 
Syntetické liečivá pripravené na báze pentoxifilínu (PTX) sú dobre tolerované 
ľudským organizmom. Jednou z oblastí použitia takýchto substancií je  
zvyšovanie efektívnosti liečenia rakovinových ochorení, pretože pri chemoterapii 
rakovinových nádorov je závažným problémom postupné zvyšovanie rezistencie 
nádorových buniek voči požívaným cytotoxikám. Tento jav sa nazýva 
“multidrug” rezistencia (MDR), je definovaný ako krížová rezistencia na širokú 
škálu štruktúrne odlišných protirakovinových substancií (1) a je spojený s 
overexpresiou membránového P-glykoproteínu (P-gp). V predchádzajúcej práci 
sme popísali vplyv N-substituovaných derivátov PTX (s krátkymi substituentami 
do 6 uhlíkov) na rezistenciu bunkovej línie L1210/VCR (2). Cieľom tejto práce 
bolo zistiť zistiť účinok N-substituovaných derivátov PTX (s dlhými 
substituentami do 22 uhlíkov) na MDR a popísať ich interakcie s proteínovými 
extraktami získanými zo senzitívnych L1210 a rezistentných L1210/VCR buniek. 
Zistené výsledky poukazujú na rozdielnu účinnosť derivátov pri potláčaní 
rezistencie na VCR a naznačujú zvýšenie tohoto účinku pri spoločnom 
predlžovaní bočných reťazcov v polohe N1 a N3. Takto zistené údaje však 
nehovorili o mechanizme, akým prichádza k interakcii medzi syntetizovanými 
derivátmi PTX a P-gp – proteínom zodpovedným za „multidrug“ rezistenciu. Za 
účelom identifikácie proteínov schopných interakcie s nimi boli pripravené 
vsádzkové, ale aj prietočné, systémy s PTX imobilizovaným na perlovej celulóze 
prostredníctvom jeho bočného reťazca. Takto získané údaje môžu napomôcť pri 
objasnení mechanizmu účinku derivátov PTX a hľadaní proteínov podieľajúcich 
sa na jeho realizácii.  
 
Referencie: 
1. OJIMA  I., BOUNAUD P.-Y., ODERDA C. F.: Exp. Opin. Ther. Patents 8 (12): 
1587-1598, 1998 
2. KUPSÁKOVÁ I., RYBÁR A ., DOČOLOMANSKÝ P., DROBNÁ Z., STEIN U., 
WALTHER W., BARANČÍK M., BREIER A.: Eur. J. Pharm. Sci. 21: 283-293, 2004 
 
Práca bola urobená s využitím prostriedkov grantu VEGA 2/4154/4. 
 



PHYSIOLOGICAL EFFECTS OF CONTINUAL POSITIVE AIRWAY 
PRESSURE THERAPY IN PATIENTS WITH SLEEP APNEA V. Donic1, S. 
Gresova1, V. Donicova2, Z. Tomori1, M. Pallayova1; 1Department of Physiology and 
Sleep laboratory, Faculty of Medicine, Pavol Jozef Safarik University, Kosice, 
Slovakia; 2Department of Internal Medicine and Diabetology, Outpatient Clinic, 
Kosice, Slovakia 
 
Introduction: Continuous positive airway pressure (CPAP) is the primary 
therapy administered for patients with obstructive sleep apnea/hypopnoea 
syndrome (OSAHS), which is frequently associated with cardiovascular, neuro-
behavioral, endocrine, metabolic, and other disorders.  
Methods: 67 patients with severe OSAHS were recruited for CPAP treatment 
from more than 600 subjects investigated in our Sleep laboratory. Ambulatory 
blood pressure measurement (ABPM) was performed parallely with whole-night 
polysomnographic recording (PSG) in 7 severe OSAHS patients (average age 
48,1±4,8 years, average BMI 36,3±8,2, average RDI 12,2±8,8) treated by 
CPAP. In 2 patients parallel continuous glucose monitoring (CGMS) was 
performed. Clinical and physiological data were evaluated in all patients, 
compared to 7 healthy control subjects (average age 56,9±20,4 years, average 
BMI 26,6±3,1, average RDI 2,5±1,4). Statistical analyses included paired 
Student’s t-test.  
Results: Application of CPAP practically eliminated apnoeic episodes, 
normalized oxygen saturation, and decreased the average diastolic nocturnal 
blood pressure (BP) significantly (78,3±4 mm Hg), not different from control 
values (p=0,13; n=7), but without changes in average systolic BP values. The 
positive effect on diastolic BP persisted only during CPAP use, which also 
eliminated nocturnal cardiac dysrhythmias in several patients (frequent 
bigeminia, atrial fibrillation). Changes in glycemic excursions before and after 
CPAP treatment determined by CGMS will be demonstrated. The case study of 
a 38 year old patient will illustrate the contribution of CPAP therapy on body 
weight reduction, in addition to improvement of quality of life observed in all 67 
CPAP treated patients by increasing the motivation to more compliant therapy 
(diet, physical activity, changes in life-style, etc.). 
Conclusions: CPAP therapy showed important positive physiological effects in 
cardiovascular, neuro-behavioral, endocrine, and metabolic areas in OSAHS 
patients. 
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EFFECT OF LIGHT-DARK CYCLE ON THE DEVELOPMENT OF 
CIRCADIAN RYTHMICITY IN GENE EXPRESSION WITHIN THE RAT 
SUPRACHIASMATIC NUCLEUS. R. El-Hennamy, Z. Bendová, K. Laurinová, 
M. Sládek, Z. Kováčiková, H. Illnerová, A. Sumová. Institute of Physiology, 
Academy of Sciences of the Czech Republic, Prague. 
 

The mammalian circadian clock within the suprachiasmatic nucleus (SCN) 
develops before birth and is synchronized by maternal signals. The early postnatal 
entrainment has also been attributed mostly to maternal cues. However, the rat 
SCN is sensitive to light immediately after birth. The aim of the present study was 
to elucidate whether the presence of external light-dark cycle (LD) affects the 
development of the circadian rhythms in expression of clock genes, namely of 
Per1, Per2, Cryl and Bmall, and of c-fos, a marker of neuronal activity, within the 
rat SCN during the fetal and early postnatal stages. Pregnant Wistar rats or 
mothers with their pups were maintained under LD conditions with 12h of light 
and 12h of darkness. On gestational day 20 and on day of birth, the morning light 
was not turned on and 20-day-old fetuses (E20) and 3-day-old pups (P3), 
respectively, were reared in complete darkness (DD) or left under LD conditions. 
Their brains were sampled in 2h intervals throughout the whole circadian cycle 
and processed for in situ hybridization to detect levels of Per1, Per2, Cryl, Bmall 
and c-fos mRNAs within the SCN. On E20, no significant difference between the 
profiles of Per1, Per2, and c-fos mRNAs were detected between the LD and DD 
conditions. In pups at P3, a significant rhythm in Per1, Per2 and Cryl, but not in 
Bmall, expression was detected under DD. Time of the rise and the decline of 
Per1 and Per2 mRNA levels corresponded roughly to that in pups maintained in 
LD. The results demonstrate that during early postnatal period, the circadian 
rhythms in clock gene expression develop endogenously without contribution of 
external LD conditions and the phase of the SCN rhythmicity is set mostly by 
maternal cues. 

Supported by grant No. 309050350 and Research Project LC554 
 
 



ROLE OF 11β-HYDROXYSTEROID DEHYDROGENASE DURING 
INFLAMMATION 
P. Ergang1, P. Leden1,2, K. Vagnerová1, M. Kment2, J. Pácha1

1Institute of Physiology, Czech Academy of Sciences, 2Third Faculty of Medicine, 
Charles University, Prague 
 
Glucocorticoids are known to modulate a number of immunological processes 
including inflammation. They influence development and effector functions of 
immune system, trafficking of immune cells, their maturation, differentiation and 
activation. Intracellularly, the glucocorticoids mediate their action by binding the 
glucocorticoid receptors. Traditionally glucocorticoids have been known to 
induce immunosuppression. Recently, however, it was shown that glucocorticoids 
influence also the shift from Th1 to Th2 pattern of immunity. The biological 
activity of glucocorticoids depends not only on their plasma concentration, the 
number of receptors, and the responsiveness of the target cells, but also on local 
metabolism of glucocorticoids that is predominated by 11β-hydroxysteroid 
dehydrogenase (11HSD). The isoform 11HSD1 operates in as a NADPH-
dependent reductase that locally increases glucocorticoid concentration (cortisol, 
corticosterone) by reduction of their 11-oxo derivatives (cortisone, 11-
dehydrocorticosterone). The isoform 11HSD2 is a sole NAD+-dependent 
dehydrogenase that inactivates biologically active glucocorticoids to their 11-oxo 
derivatives. As endogenous glucorticoids might play an essential physiological 
role in regulation of the immune system, we have investigated the glucocorticoid 
metabolism in immune cells and in inflamed tissues of rats and mice with colitis 
and arthritis.  To determine metabolism of corticosterone we studied mRNA 
levels of both isoforms of 11HSD in Wistar and Lewis rats using RT-real time 
PCR. These experiments indicated that T cells and macrophages express 11HSD1 
but not 11HSD2, but B cells are without any 11HSD. Similarly, we have found 
11HSD1 transcript in lymphatic nodes and inflammation up-regulated the level of 
transcript. Experimentally induced colitis stimulated the expression of 11HSD1 in 
mesenteric lymphatic nodes and experimental arthritis the expression in inguinal 
and caudal nodes and peritoneal macrophages. Administration of 
lipopolysaccharides (LPS) to animals increased 11HSD1 mRNA in peripheral 
leucocytes and the incubation of isolated lymphocytes in vitro with serum isolated 
from these animals had similar effect on 11HSD1. We conclude that the cells of 
lymphoid tissue express only 11HSD1 and that this expression is up-regulated 
during activation of immune system. These data suggest that inflammation 
increases local concentration of glucocorticoids that might counterbalance the 
inflammatory response via paracrine and/or intracrine effect. 
Supported by the grant No. NR/8576-3 from the Ministry of Health 
 
 



SPONTÁNNA A INDUKOVANÁ BUNKOVÁ SMRŤ U 
PREIMPLANTAČNÝCH EMBRYÍ. Fabian, D. Ústav fyziológie hospodárskych 
zvierat SAV, Košice, Slovensko 
 
Apoptózu v období fyziologického vývinu preimplantačného embrya môžeme 
špecificky definovať ako výsledok eliminačného procesu, ktorý pomáha upraviť 
nadbytočné línie alebo dysfunkčné kmene embryonálnych buniek. Vďaka svojej úlohe 
je považovaná za jeden z rozhodujúcich determinantov úspešného preimplantačného 
vývinu. Hoci sa javí, že cieľové bunky podstupujú samozničenie z vnútra, je dnes jasné, 
že kaskáda intracelulárnych dejov vedúca k bunkovej eliminácii sa zriedka objavuje v 
striktne endogénnych súvislostiach. Štúdium apoptózy vyvolanej známymi chemickými 
alebo fyzikálnymi induktormi pomáha zhromažďovať informácie, ktoré vedú k 
poznaniu jej fyziológie a k poznaniu konkrétnych morfologických a biochemických 
charakteristík, ktoré ju sprevádzajú. 
V našich experimentoch boli použité myšacie blastocysty, ktoré boli po izolácii 
z reprodukčného traktu kultivované in vitro bez alebo s prídavkom dvoch 
apoptotických induktorov – nešpecificky účinného aktinomycínu a špecificky účinného 
TNFα (tumor necrosis factor α). U embryí bol následne vyšetrovaný ich rast (počet 
buniek na blastocystu) a percentuálne zastúpenie mŕtvych buniek (predovšetkým 
incidencia apoptózy). Pri hodnotení apoptotických procesov v bunke bola sledovaná 
morfológia jadra (DNA farbenie Hoechstom 33342) a biochemické znaky procesu 
(detekcia DNA fragmentácie – TUNEL assay, detekcia aktívnej kaspázy 3). 
Na diferenciálne odlíšenie nekrózy bolo použité DNA farbenie  propídium jodidom bez 
fixácie. Vzorky boli vyšetrované pomocou fluorescenčnej mikroskopie. 
Percento apoptotických buniek u ranných myšacích blastocýst, čerstvo izolovaných 
z reprodukčného traktu 91-92h po ovulácii, nepresahovalo 3% z celkového počtu 
vyšetrovaných buniek. Počas nasledujúcej kontrolnej 24h kultivácie embryí stúplo na 
hodnotu pohybujúcu sa okolo 6%.  
Experimentálna 24h kultivácia blastocýst v médiu s prídavkom apoptotických 
induktorov incidenciu bunkovej smrti ešte zvýšila. Signifikantný účinok bol 
zaznamenaný pri aktinomycíne v koncentrácii 50ng/ml a pri TNFα v koncentrácii 
100ng/ml. Vyššie koncentrácie aktinomycínu (10x) vyvolali apoptotické procesy u viac 
ako polovice buniek vyšetrovaných blastocýst a okrem toho mali aj výrazný negatívny 
vplyv na embryonálny rast. Vyššie koncentrácie TNFα (10-100x) takisto zvyšovali 
incidenciu apoptózy, no ich účinok bol omnoho slabší a mal len mierne stúpajúcu 
tendenciu. Aj ich negatívny vplyv na rast embryí bol omnoho menší. Pri sledovaní 
časového nástupu indukovanej apoptózy boli blastocysty, kultivované s prídavkom 
induktorov v účinných koncentráciách (aktinomycín 50ng/ml, TNFα 100ng/ml), 
vyšetrované po 1, 6 a 24h. Signifikantné zvýšenie sledovaných znakov bunkovej smrti 
bolo v prípade aktinomycínu zaznamenané už po 6h. Kultivácia blastocýst s prídavkom 
TNFα po kratšiu dobu ako 24h nestačila na signifikantné zvýšenie incidencie apoptózy. 
Sledované morfologické a biochemické znaky apoptotickej bunkovej smrti vyvolanej 
použitými chemikáliami mali u oboch induktorov zhodný charakter a obdobné 
zastúpenie. Odlišnosti, vyplývajúce pravdepodobne zo špecifickosti mechanizmov, 
ktorými induktory na bunku pôsobia, sa prejavili hlavne pri sledovaní závislosti ich 
indukčného účinku od koncentrácie a pri sledovaní času, za ktorý sledované znaky 
apoptózy sa objavia. 
Uvedené výsledky boli získané v rámci riešenia grantu APVT-51-006204. 



BRAIN REGION SPECIFIC CHANGES IN α1-ADRENERGIC 
RECEPTOR LEVEL IN ACETYLCHOLINESTERASE KNOCKOUT 
MICE V. Farár1, E. Duysen2, O. Lockridge2, J. Brabec3, P. Petrovický3, J. 
Mysliveček4, A. Hrabovská1
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3Institute of Anatomy, 1st Faculty of Medicine, Charles University, U Nemocnice 3, 
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The acetylcholinesterase knockout (AChE -/-) mouse has no AChE activity and no 
AChE protein which leads to the increase in the acetylcholine level (1). 
Hyperstimulation of muscarinic receptors (MR) by this neurotransmitter results in 
their down-regulation and regulation of other G-protein coupled receptors (2). The 
aim of this work was to examine the α1-adrenoceptor (α1-AR) distribution within 
the central nervous system (CNS) of these animals. Adult (over 60 days old) wild-
type and AChE -/- mice were used in the study (3). Animals were euthanized, 
brains removed and different functional regions were dissected (medula 
oblongata, cerebellum, frontal, parietal and occipital cortex, striatum, thalamus 
and hypothalamus). α1-AR were quantified by radioligand binding study, using a 
specific ligand [3H] prazosin. There was a substantial decrease in α1-AR observed 
in AChE -/- occipital and parietal cortex comparing to wild-type animals. 
However the level of α1-AR in AChE -/- thalamus was about fourfold higher than 
in wild-type counterparts. Other studied brain regions did not display any 
differences between two genotypes. It is supposed that AChE -/- mice are able to 
live due to multiple adaptation changes in their phenotype. Cholinergic 
adaptations were described (4, 5) in the past. Unfortunately only little attention 
has been paid to the non-cholinergic changes in AChE -/- CNS. We show in this 
work that α1-adrenoceptors are significantly changed in the CNS of AChE -/- 
mice while these changes are brain-region specific. 
 
(1) J. Hartmann et al., XII ISCM, Alicante, Spain, 2005; P006, 74,  
(2) M. Teplický et al., Physiol. Res. 2004; 53, 4,  
(3) W. Xie et al.,  Pharmacol. Exp. Ther. 2000; 293, 896-902, 
(4) L.A. Volpicelli-Daley et al.,  Ann. Neurol. 2003; 53, 788-796,  
(5) B. Li et al., Pharmacol Biochem Behav. 2003; 74, 977-86, 
 
Supported by U.S. Army Medical Research and Materiel Command Grant 
DAMD17-01-2-0036 (to O.L.); UNMC Eppley Cancer Center Support Grant 
P30CA36727-19; by Grant Agency of Charles University GAUK 36/04 (to J.M.); 
by Ministry of Education of Slovak Republic VEGA 1/2271/05 (to A.H.) and by 
Slovak-Czech Grant SK-87/CZ-112. 



RELATIONSHIP BETWEEN FLUIDITY TRANSMEMBRANE 
POTENTIAL AND FUNCTIONAL CHARACTERISTICS OF 
MITOCHONDRIA IN HEARTS OF ACUTE DIABETIC RATS  
M. Ferko1, D. Habodászová2, I. Waczulíková2, A. Gvozdjaková3, J. 
Kucharská3, J. Mujkošová1, A. Ziegelhöffer1  1Institute for Heart Research, 
Slovak Acad of Sci, 2Dept of Biomed Physics, Faculty of Math Physics and 
Inform & 3Lab Pharmacobiochem, Comenius University, Bratislava, Slovakia  
 
Introduction: Remodeling of subcellular membrane systems also takes part in 
endogenous protective mechanisms (EPM) acting in the diabetic (DIA) 
myocardium. Present study is devoted to elucidation of the role of changes in 
mitochondrial (MIT) membrane fluidity (MF) and transmembrane potential 
(MP) in remodeling of the MIT, associated with EPM and leading to adaptation 
of the heart to DIA. Experimental: DIA was induced by a single dose 
streptozotocin (STZ, 55 mg/kg i.p.) to male wistar rats (220+20). Hearts were 
investigated on 8th day after STZ administration when the animals exhibited 
300-330% increase in  blood glucose and triacylglycerole. MF of isolated MIT 
(with protease) was assessed by measuring fluorecence anisotropy of DPH 
(1,6-diphenyl-1,3,5-hexatriene). MP of the MIT was monitored by confocal 
microscopy using JC-1 (5,5',6,6'-tetrachloro-1,1',3,3'-tetraethyl-
benzimidazolylcarbocyanine iodide) as a fluorescent indicator. Mg-dependent 
and DNP (2,4-dinitrophenol)-stimulated ATPase (the total MIT ATPase) was 
assessed by estimation of Pi liberated from ATP splitting. Content of 
conjugated dienes (CDI) in MIT membrane lipids was estimated 
spectrophotometrically at 230 nm. Results and Discussion: Increased formation 
of radicals in DIA heart MIT, manifested by a ~17% (p < 0.05) increase in 
oxidized Q10 and was also coupled with lowered oxygen consumption, RCI and 
and the rate of phosphorylation (all p<0.01) and MP, but an effective decrease 
in the ADP/O ratio and elevation in CDI content remained absent (p>0.05). 
Oppositely, MF, the total MIT ATPase and the formation of membrane 
transition pores increased (all p<0.05). The amount of created radicals was 
neither capable to induce a considerable oxidation, nor a decrease in MF. 
Original finding is, that in 46% of variability of cases, with 5% confidence 
interval, regression analysis revealed a significant association between the 
increase of MF and decrease in MP. Conclusion: Remodeling of functions and 
physical properties of the MIT membranes is involved in EPM that yield in 
adaptation of the myocardium to DIA. Supported by Grants: 1/2053/03, 
2/5110/25, 2/3123/23, 02/3185/24; OG SR CCHS-IPM; APVT: 51-013802, 
51-017902; SP 51/0280900/0280901. 

 



ARTIFICIAL SCAFFOLDS IN CARTILAGE REGENERATION  
E. Filová1, M. Rampichová1,2, E. Košťáková3, A. Špániková3, M. Martinová3, 
L. Ocheretná3, D. Lukáš3, A. Lytvynets2, F. Jelínek4, M. Handl5, E. Amler1  
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Sciences of the Czech Republic, Prague, 3Faculty of Textile Engineering, 
Technical University of Liberec, Liberec,4 Veterinary Histopathological 
Laboratory, Kbely, 5Orthopaedic Clinic, University Hospital  Motol, Prague  
  
Cartilage has a poor reparative capacity. It can be stimulated by autologous 
chondrocytes implantation, especially if the chondrocytes are embedded in a 
proper biodegradable scaffold. The proper scaffold promotes chondrocyte 
proliferation and extracellular matrix synthesis, enables their nutrition, and  
provides them with an appropriate mechanical stability. Polyglycolic acid 
(PGA) is a biodegradable polymer, which is intensively studied as a potential 
material for tissue engineering, especially as a co-polymer with other 
substances, such as  polylactic acid or chitosan (1).  
We have prepared several types of  artificial scaffolds seeded with 
chondrocytes. The isotropic scaffold from collagen/ hyaluronate/fibrin allowed 
homogenous cell distribution, promoted re-differentiation of chondrocytes and 
collagen type II synthesis, and was able to repair osteochondral defect in a six- 
week study in rabbits.  
Subsequently, the scaffolds with improved biomechanical properties were 
prepared. The woven scaffolds from polyglycolic acid (PGA) were made by 
knitting, and non/woven scaffolds from PGA and polyvinylalcohol (PGA/PVA) 
were prepared by a wet-laid method. Supplementation with nanofibres was also 
employed. Chondrocytes were seeded onto the scaffolds at density of 80 x 103 

cells/cm2. Proliferation and viability of chondrocytes were testing using MTT 
test, fluorescence microscopy, and confocal microscopy. Immunohistochemical 
stanning for collagen type II was used for evaluation of  the chondrocyte 
differentiation. Both woven  and non/woven scaffolds allowed good 
chondrocyte adhesion and proliferation, although only a two-dimensional net of 
chondrocytes was observed in the woven scaffolds. The three-dimensional cell 
distribution was observed in the non-woven scaffolds.  According to the 
previous observation, the acidification of the medium of the PGA scaffolds was 
observed.  
1. Freed L.E., et al.: Proc. Nat. Acad. Sci. USA 94: 13885–13890, 1997  
Supported by grant No. 05/03/H148 and by Research Project AV0Z 50390512, 
Cardiovascular Research Centre 1M0510. 
  
 



GROWTH OF VASCULAR ENDOTHELIAL CELLS ON FIBRIN 
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Centre for Cardiovascular Research, Videnska St. 1083, 142 00 Prague 4-Krc, 
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Fibrin assemblies are used to seal woven vascular prostheses in order to prevent 
bleeding. Fibrin can also improve adhesion and growth of endothelial cells (EC) 
on vascular prostheses (1). In this study, we tested the cultivation of vascular 
endothelial cells on polystyrene surface coated with two- dimensional fibrin 
structures (2DFb) and three- dimensional fibrin networks (3DFb). The 2DFb 
were prepared by repeating three-times a procedure consisted in the successive 
adsorption of fibrinogen (Fbg), treatment with thrombin (T), and inhibition of 
thrombin with D-phenylalanyl-L-prolyl-L-arginyl chloromethyl ketone (PPACK) 
and hirudin. Diffetent 2DFb were obtained using different concentrations of Fbg 
in solutions. The 3DFb of various thicknesses were prepared from fibrinogen and 
thrombin solution and from the solution inhibited with antithrombin III (AT) and 
heparin (H). The morphology of 2DFb and 3DFb was investigated using 
transmission electron microscopy. The culture medium was supplemented with 
aprotinin, an inhibitor of fibrinolysis. Pure polystyrene without plasma treatment, 
i.e. the carrier of the assemblies, was used as a control sample. In comparison 
with this sample, the number of EC on day 1 after seeding was significantly 
higher only on 3DFb. However, the cells proliferated more quickly on 2DFb. 
Thus, their population densities were similar or even higher than on 3DFb 
assemblies on the day 7 after seeding.  Immunocytochemical staining of alpha-v 
integrin, which is known to mediate EC-fibrinogen interaction (2), and vinculin 
showed well developed focal adhesion plaques on EC growing on all fibrin 
assemblies. Most of EC were positively stained for von Willebrand factor, an 
important marker of EC differentiation. It can be concluded that the cell 
behaviour can be regulated by various configurations of fibrin structures attached 
to a solid surface. The modification of artificial vascular prostheses with these 
fibrin structures, itself or followed with pre-cultivation of endothelial cells on the 
surface, could be potentially applied for the treatment of vascular prostheses 
before their introduction into the patient’s organism.  
1. Cardon A et al.: Ann. Vasc. Surg. 14: 543-552, 2000. 
2. By Yi-Ping Chen et al.: Blood. 86: 2606-2615, 1995. Supported by grants No. 

IAA4050202 and 1QS500110564 provided by the Acad. Sci. CR. 
 



MECHANIZMUS ÚČINKU LUMINÁLNEHO CA2+ NA 
RYANODÍNOVÝ RECEPTOR ZO SRDCA POTKANA. J. Gaburjáková, 
M. Gaburjáková Ústav molekulárnej fyziológie a genetiky, Slovenská akadémia 
vied, Bratislava, Slovenská republika 
 
Ryanodínový receptor / Ca2+ - kanál typ 2 (RYR2) je lokalizovaný v membráne 
sarkoplazmatického retikula (SR) kardiomyocytov. Jeho úlohou je regulované 
uvoľnenie Ca2+ iónov z lumenu SR do cytoplazmy, čím sa spúšťa kontrakcia 
svalovej bunky. V súčasnosti sa intenzívne študuje regulácia aktivity RYR2 
kanála ligandami z cytozolickej strany kanála. Potvrdzuje sa však, že RYR2 
kanál je možné regulovať aj z jeho luminálnej strany. Na úrovni jednotkových 
kanálov sa popísal stimulačný efekt zvyšovania koncentrácie luminálneho Ca2+ 
na aktivitu RYR2 kanála. Na základe týchto výsledkov boli navrhnuté dva 
možné modely popisujúce mechanizmus účinku luminálneho Ca2+ na kanál: (1) 
väzba Ca2+ na hypotetické miesto na kanáli z luminálnej strany alebo (2) 
prechod luminálneho Ca2+ kanálom na cytoplazmatickú stranu a väzba na už 
známe interakčné miesta pre Ca2+ lokalizované na cytoplazmatickej strane 
kanála. Zatiaľ nie je jasné, ktorý z navrhnutých modelov zohráva úlohu in vivo. 
Naším cieľom bolo preto prispieť k hlbšiemu pochopeniu úlohy luminálneho 
Ca2+ v regulácii RYR2 kanála. Iónové kanály sme izolovali z ľavej srdcovej 
komory potkana a ďalej rekonštituovali v umelej lipidovej membráne. Ako 
nosiče náboja cez kanál sme zvolili Ca2+ a Ba2+ ióny na základe ich podobných 
vodivostných vlastností pre RYR2 kanál a faktu, že Ba2+ ióny na rozdiel od 
Ca2+ iónov neinteragujú s kanálom a tým sa ani  nepodieľajú na jeho aktivácii. 
Ba2+ ióny v našom prípade slúžili ako kontrola. Zistili sme, že luminálny Ca2+ 
zvýšil citlivosť RYR2 kanála na cytozolický aktivátor kofeín 
(EC50=1,79±1,25mM vs. EC50=7,94±0,69mM), avšak neoplyvnil citlivosť 
kanála na cytozolický Ca2+ (EC50=0,19±0,04µM vs. EC50=0,17±0,04µM). 
Luminálny Ca2+ mal ďalej preukázateľný vplyv na kinetiku vrátkovania kanála 
na celej škále aktivity RYR2 kanála, ktorý bol aktivovaný kofeínom a pre 
pravdepodobnosť otvorenia Po<0,5 v prípade Ca2+ citlivosti. V oboch prípadoch 
luminálny Ca2+ spomalil kinetiku vrátkovania RYR2 kanála. Kanál sa otváral 
a zatváral menej často, o to dlhšie zotrvával v otvorenom a uzavretom stave. 
Z našich výsledkov vyplýva, že pozorovaný efekt luminálneho Ca2+ s najväčšou 
pravdepodobnosťou prebieha cez väzbu Ca2+ na miesto, ktoré je lokalizované 
z luminálnej strany RYR2 kanála.  
Podporené grantom VEGA 2/3005/23, SP51/0280800/0280802 a 
SP51/0280900/0280901 



NOVÉ FUNKČNÉ CHARAKTERISTIKY SIMULTÁNNE VRÁTKU-
JÚCICH RYANODÍNOVÝCH RECEPTOROV IZOLOVANÝCH ZO 
SRDCA POTKANA M. Gaburjáková, J. Gaburjáková, K. Ondriaš Ústav 
molekulárnej fyziológie a genetiky, Slovenská akadémia vied, Bratislava, 
Slovenská republika 
 
Ku kontrakcii srdcového svalu dochádza po uvoľnení Ca2+ zo 
sarkoplazmatického retikula bunky  (SR). Elementárnou udalosťou tohoto 
výtoku je Ca2+ záblesk, ktorý je výsledkom koordinovaného otvárania 
viacerých rynodínových receptorov (RYR2) – Ca2+ kanálov. RYR2 kanály sú 
aktivované Ca2+, ktorý pritečie do bunky počas excitácie plazmatickej 
membrány a súčasne sa môžu reaktivovať Ca2+, ktorý vytečie z SR cez susedné 
RYR2 kanály. To naznačuje, že celý tento proces je samo-regeneratívny. 
Vzniká preto otázka: čo vedie k zastaveniu uvoľňovania Ca2+ z SR, aby nedošlo 
k nevratnému vyprázdneniu vnútrobunkových zásob Ca2+? Jeden 
z mechanizmov, ktorý bol navrhnutý na túto úlohu ako možný kandidát, je 
simultánne vrátkovanie RYR2 kanálov. Tento fenomén, keď sa dva alebo viac 
kanálov otvára a zatvára súčasne, bol prvýkrát popísaný pre RYR kanále v roku 
1998 (1). Našim cieľom bolo získanie ďalších charakteristík, ktoré by pomohli 
prispieť k pochopeniu základných princípov tohoto zaujímavého fenoménu a  
prispeli k  preukázaniu jeho fyziologickej relevantnosti. RYR2 kanály sme 
izolovali zo srdca potkana a rekonštituovali v umelej lipidovej membráne. 
Simultánne vrátkujúce kanály sme rozdelili na základe pravdepodobnosti 
otvorenia (Po) pri [Ca2+]~90nM do dvoch skupín: vysoko-aktívne 
(Po = 0,59±0,20) a nízko-aktívne (Po = 0,02±0,02). Ca2+ citlivosť kanálov 
s nízkou aktivitou bola porovnateľná s citlivosťou  jednotkového RYR2 kanála 
(EC50=0,61±0,59 µM vs. EC50=0,70±0,43 µM). Druhá skupina kanálov so 
signifikantne vyššou aktivitou bola použitá len na popis vodivostných 
charakteristík. Závislosti amplitúdy prúdu a vodivosti od veľkosti gradientu 
Ca2+ cez membránu vykazovali saturáciu a signifikantne sa nelíšili od závislostí 
nameraných pre jednotkový kanál (Kd=8,46±0,59 mM vs. Kd= 8,78±0,92 mM). 
Anomálny mólový frakčný efekt nebol relevantný ani pre simultánne vrátkujúce 
kanály, čo naznačuje, že kanály si zachovávajú vo funkčnom komplexe  
vlastnosti vodivej cesty jednotkového kanála. Naše výsledky naznačujú, že 
jeden zo základných princípov fenoménu simultánneho vrátkovania by mohla 
byť koordinácia vo funkcii vrátok RYR2 kanálov.  
1.Marx SO, Ondriaš K, Marks AR: Science 281:818-821, 1998   
Podporené grantom VEGA 2/3005/23 a FIRCA 5R03 TW00949-05 



LACIDIPINE INHIBITS THE ATHEROGENESIS IN APOE-
DEFICIENT MICE.Gažová A*., Godfraind T**., Kyselovič J.,*Department 
of Pharmacology, Faculty of Medicine, Comenius Univesity, Department of 
Pharmacology, Faculty of Pharmacy, Comenius Univesity, Slovak 
Republik,**Laboratoire de Pharmacologie, Faculté de Médecine, Université de 
Louvain, Bruxelles, Belgium 
 

Background:Calcium channel blockers slow the progression of atherosclerosis. 
The purpose of present experiments was to examine the action of lacidipine in 
a condition that accelerates the development of atherosclerosis in order to test the 
hypothesis that the protective action of lacidipine in atherosclerosis is unrelated to 
the reduction of blood pressure. Materials:Male ApoE-defiecient mice (6 week 
old) were exposed either to normal chow (ND) or to a Western-type diet (WD, 
adjusted calorie diet containind 42% from fat) for 8 weeks, and they were treated 
with lacidipine 1 and 3 mg/kg/day. Methods:After exposure to treatment animals 
were anestetized with thiopental and both kidneys were excised. Kidneys were 
examined to renal morphology, glomerular abnormalities, and interlobular arteries 
using standard histological methods. Results:In mice exposed to WD lacidipine 
reduced extension of atherosclerotic lesions, renal injury and increase in blood 
pressure. Kidneys histology of WD ApoE-deficient mice showed severe 
alterations characterized by accumulation of extracellular matrix proteins in 
glomeruli and structural changes in intrarenal arteries, mainly a reduction of the 
lumen of intrarenal vessels. Conclusion:Experimental data indicate that inhibition 
of Western-type diet evoked alterations is related to both antioxidant and 
vasoactive properties of lacidipine. Supported by grant VEGA-1/2286/05 
 



MEASUREMENT OF P-GLYCOPROTEIN FUNCTION BY 
CALCEIN/AM AND FLUO-3/AM  L. Gibalová, I. Dovinová 1, J. Orlický, A. 
Zahradníková, R. Fiala, A. Breier, Z. Sulová Institute of  Molecular Physiology 
and Genetics, Slovak Academy of Sciences, Bratislava, Slovak Republic, 
1 Institute of Virology, Slovak Academy of Sciences, Bratislava, Slovak Republic. 
 
We used FACS measurements for detection of transport function of P-
glycoprotein (PGP) in L1210/VCR cells using Calcein/AM – the known 
fluorescent probe for PGP function measurements. Measurements were carried 
out in the presence or absence of probenecid, verapamil or vincristine. Intensive 
calcein fluorescence was detected in drug sensitive L1210 cells in contrast to 
L1210/VCR cells where staining was negligible.  Thus, the inhibitor of PGP- 
verapamil is able to induce an elevation in calcein fluorescence in L1210/VCR 
cells to a similar level as in L1210 cells. The effect of verapamil was directly 
proportional to verapamil concentration. Vincristine-induced calcein retention in 
L1210/VCR cells was much less pronounced than in the presence of verapamil. In 
contrast to verapamil, probenecid did not elevate calcein fluorescence 
of L1210/VCR. As probenecid is a known inhibitor of anion transporters 
including multidrug resistance protein (MRP), we conclude that the role of these 
transporters in mediation of MDR in L1210/VCR cells is negligible.  
Many P-glycoprotein antagonizing drugs are primarily known as calcium 
antagonists. For this reason, we have verified the effect of calcium applied from 
extracellular space on the activity of P-glycoprotein. An enhancement of 
extracellular calcium concentration did not alter the transport function of PGP in 
our experiments.  
PGP transport function could be monitored also using fluo-3/AM in the confocal 
microscope. We found that L1210 cells were dyed by fluo-3/AM in contrast to 
L1210/VCR cells in which dye retention was not observed. Verapamil and 
cyclosporin A but not probenecid were able to secure the retention of probe in 
L1210/VCR cells. All the above facts indicate that PGP is a dominant barrier 
against retention of calcein and fluo3 in L1210/VCR cells and fluo-3/AM is 
suitable for monitoring PGP transport activity similarly as calcein/AM. 
Acknowledgements. This work was supported from Slovak Science and 
Technology Assistance Agency (grant APVT-51-027404) and Slovak Grant 
Agency for Science VEGA (grants No: 2/4155, 2/3122). 



HUMAN OSTEOBLAST-LIKE MG 63 CELLS ON CARBON- AND 
SILICON-CONTAINING MATERIALS FOR BONE TISSUE 
ENGINEERING L. Grausová, L. Bačáková, E. Stodolak2, S. Blazewicz2, T. 
Mikołajczak3, K. Balík1, T. Suchý1 Institute of Physiology and 1Institute of Rock 
Structure and Mechanics, Academy of Sciences of the Czech Republic, Prague, 
Czech Republic; 1AGH–University of Science and Technology, Faculty of 
Materials Science and Ceramics, Krakow, Poland; 2Technical University of Lodz, 
Faculty of Textile Engineering and Marketing, Lodz, Poland 
 
Artificial materials are of growing importance in medicine and various 
biotechnologies. Carbon- and silicon-based materials are promising especially for 
the orthopaedic and dental surgery. Therefore, the adhesion and proliferation of 
human osteoblast-like MG 63 cells in cultures on carbon-polymer composites and 
bioglass fibres containing SiO2 were studied. The polymeric part of the 
composites was represented by a terpolymer containing polypropylene, 
polytetrafluorethylene and polyvinyldifluoride (CP0). By addition of carbon 
component, six groups of the following composites were constructed: terpolymer 
reinforced with carbon fibres (CP4) or carbon fabric (CP5), terpolymer reinforced 
with carbon fibres and with pores created by addition and following dissolution of 
alginate fibres (CP6) or powder (CP7), terpolymer reinforced with carbon fibres 
and containing the alginate powder (CP8) or fibres (CP9). Bioglass fibres were 
used in four types different in their thickness (diameter of 13 or 26 µm) and 
amount of SiO2 (20 or 30%). On day 1, 3 and 7 after seeding, the cells were either 
fixed with ethanol and stained with propidium iodide or trypsinized and counted 
in the Bürker haemocytometer. On day 7 after seeding, the number of cells on 
carbon-polymer composites increased in the following order: 
CP0<PS<CP6<CP8<CP7<CP5<CP4<CP9 (17 766 cells/cm2 on CP0 and 67 002 
cells/cm2 on CP9). On the same day, the density of MG 63 cells on the bioglass 
fibres ranged only from 20 150 to 23 970 cells/cm2 (no significant differences 
among the four groups were found). However, the cells were viable and capable 
of proliferation. Their spindle shape with the long axis oriented in parallel with 
the fibres suggested that their lower number was due to the relatively small 
diameter and surface curvature of the fibres (i.e., a topography less appropriate for 
cell spreading) rather than to a cytotoxic action of the material. Thus, the carbon-
polymer composites, including those enriched with alginate, could be used for 
bone implantation, and SiO2-containing bioglass fibres could serve for 
reinforcement of newly constructed materials for bone tissue engineering. 
Supported by the Grant Agency of the Czech Republic (grants 
No.101/06/0226 and 106/06/1576). 
 



AMBULATORY BLOOD PRESSURE MONITORING IN 
HYPERTENSIVE PATIENTS WITH SLEEP DISORDERED BREATHING 
Gresova S.,1 Donic V.,1 Donicova V.,2 Tomori Z.,1 Richtarikova Z.,1 Bacova I.1 

1Department of Physiology and Sleep laboratory, Medical faculty, University of 
Safarik, 2I. Internal clinic, Faculty Hospital Louis Pasteur, Kosice, Slovak 
Republic 
 
Introducion: Obstructive sleep apnea/hypopnoea syndrome (OSAHS) is often 
associated with important changes in blood pressure (BP), ranging from acute 
increases in BP at the time of the apnoeic episodes to sustained nocturnal and/or 
daytime hypertension. A 24-h ambulatory blood pressure monitoring (ABPM) has 
made it easy to investigate the predictive role of multiple BP measurements 
outside of the clinical setting.  Methods: Thirty adults were studied  by overnight 
polysomnography using Alice 3 in sleep laboratory and   with non-invasive 
parallel discontinuous measurement of BP by Cardiotens 1.34. The subjects were 
divided into 4 groups acording to apnoea/hypopnoea index (AHI) and  Min Sa O2 
% and nocturnal systolic and diastolic blood pressures (SBPn, DBPn). Results: 1) 
patients with hypertension (HT n=7), Min Sa O2 86±4%, SBPn 135±9 mm Hg,  
DBPn 73±6 mm Hg and without OSAHS, apnoea/hypopnoea index = AHI < 4/h, 
SBP was increased significantly during the night ( P<0,01) compared to the 
controls, 2) In 9 patients (with HT, Min Sa O2 74±14%, SBPn 128±15 mm Hg,  
DBPn 72±9 mm Hg, and with moderate OSAHS AHI 5-40/h), SBP was increased 
significantly during the night ( P<0,05) compared to the controls, 3) In 7 patients 
(with HT, Min Sa O2 49±10%, SBPn 134±13 mm Hg, DBPn 79±8 mm Hg, and 
severe OSAHS, AHI > 40), both systolic and diastolic BP were increased 
significantly during the night ( P<0,01) compared to the controls, 4) In control 
group =  7 subjects (without both HT and OSAHS, Min Sa O2 87±2%, SBPn 
113±8 mm Hg, DBPn 66±7 mm Hg with AHI < 4/h).  Min SaO2 negatively 
correlated were in with DBP during the night. Correlation results between 
saturation and blood pressure paremeters suggest that the decrease of blood 
saturation with oxygen increases initially the diastolic blood presure.  
Conclusions: The results indicate that 24 hour monitoring of BP has important 
implications mainly for screening of  non-diagnosed HT, and for differential 
diagnostic and monitoring of therapy in patients with  OSAHS and HT. 

 
 



VPLYV PERMEANTOV V IZOOSMOTICKOM MÉDIU NA SEKRÉCIU 
INZULÍNU INS-1E BUNKAMI. R. Hafko, M. Orečná, Z. Bačová, V. Štrbák 
Ústav experimentálnej endokrinológie, Slovenská akadémia vied, Bratislava 
 
Okrem hlavného podnetu pre sekréciu inzulínu, ktorým je hladina glukózy v krvi, 
je sekrécia tohto hormónu stimulovaná aj daľšími faktormi, ako je napríklad 
zväčšenie bunkového objemu. Toto môže byť vyvolané znížením extracelulárnej 
koncentrácie solí alebo pôsobením permeantov v izoosmotickom médiu. 
Permeanty vstupujú voľne do bunky cez semipermeabilnú membránu, následne 
po koncentračnom gradiente dochádza k vstupu vody do bunky, čím sa zväčšuje 
bunkový objem. 
Našim cieľom bolo určiť vplyv vybraných permeantov  (močovina, resp. etanol) 
na sekréciu inzulínu INS-1E bunkami. 
Bunky potkanej, pankreatickej, inzulín secernujúcej bunkovej línie INS-1E boli in 
vitro stimulované 40, 80 a 160 mmol/l močovinou alebo 40, 80 a 160 mmol/l 
etanolom v izoosmotickom médiu. Izoosmolarita bola zachovaná znížením 
koncentrácie NaCl. Koncentrácia glukózy vo všetkých médiách bola 2,5 mmol/l. 
2 hodinová predinkubácia aj samotné 30 minútové statické inkubácie boli robené 
pri 37°C v atmosfére obsahujúcej 5% CO2 a 95% O2.  Množstvo secernovaného 
inzulínu v médiu bolo stanovené rádioimunologicky. 
Etanol v izoosmotickom médiu stimuloval sekréciu inzulínu vo všetkých 
použitých koncentráciách. Rovnaké koncentrácie močoviny sekréciu inzulínu 
inhibovali. Najvýraznejšiu inhibíciu močovinou sme zaznamenali pri použití 40 
mmol/l koncentrácie. Naproti tomu stimulácia etanolom bola pri koncentrácii 40 
mmol/l najmenej výrazná a vo zvýšenej miere sa prejavila až pri použití vyšších 
koncentrácií. 
Záver: Mechanizmus pôsobenia etanolu a močoviny na sekréciu inzulínu INS-1E 
bunkami je rozdielny a pravdepodobne nie je sprostredkovaný osmotickými 
zmenami. 
Poďakovanie: Autori ďakujú profesorovi C. Wolheimovi za poskytnutie bunkovej 
línie INS-1E. Práca vznikla za podpory projektu VEGA  No 23191/23, APVT-51-
016002 a Štátneho plánu 51/0280800/0280802.  
 



PPAR-α AND INSULIN SENSITIVITY: THE ROLE OF ENDOCRINE 
FUNCTION OF ADIPOSE TISSUE 
M.M. Haluzik1,3, Z. Lacinova1, J., D. Haluzikova1,2 , J. Krajickova1, Z. Houdek1, M. 
Dolinkova1, T. Kumstyrova1 and M. Haluzik1 

13 Dept. of Medicine, 2Dept. of Sports Medicine, 1 Faculty of Medicine, Charles 
University, Prague and 3Dept. of Chemistry, Faculty of Science, University of 

strava, Ostrava, Czech Republic O 
We studied the significance of adipose tissue-derived hormones resistin and 
adiponectin in the development of insulin resistance induced by lipogenic, simple 
carbohydrate diet and in the insulin-sensitizing effects of PPAR-alpha activation.   
Male C57BL/6J mice were fed normal chow or lipogenic, simple carbohydrate diet 
(AIN-93G, Dyets Inc., USA) for 12 weeks. Mice on both diets were then treated 
with PPAR-alpha agonist fenofibrate (100 mg/kg) administered in the food for 14 
days. Untreated mice on both diets served as controls. Biochemical and hormonal 
parameters  were measured using commercial RIA and ELISA kits and insulin 
sensitivity was assessed by euglycaemic-hyperinsulinemic clamp using [3-
3H]glucose and 2-deoxy-D-[1-14C] as tracers. 
Lipogenic diet (LD) significantly increased body weight, gonadal fat pad weight and 
insulin levels relative to chow-fed group. Fenofibrate treatment decreased body 
weight and fat pad weight in both chow and LD-fed mice with concomitant 
reduction in blood glucose, free fatty acid, triglyceride and serum insulin levels. 
Euglycaemic-hyperinsulinemic clamp demonstrated the development of whole body 
and liver insulin resistance in LD-fed mice which was both normalized by 
fenofibrate treatment. Resistin levels tended to be lower in LD-fed mice relative to 
chow-fed group (12.6±0.7 ng/ml vs. 20.3±2.9 ng/ml, p=0.07) and were two-fold 
increased by fenofibrate treatment on both LD and chow-fed mice (24.9±4.2 ng/ml 
and 36.3±2.6 ng/ml, respectively). Adiponectin levels were not affected by LD 
feeding and increased after fenofibrate treatment in chow-fed but not LD-fed mice.  
In conclusion, changes in adiponectin and resistin levels were not involved in LD 
feeding-induced insulin resistance. Fenofibrate treatment prevented development of 
obesity and improved insulin sensitivity in LD-fed mice despite marked increase in 
serum resistin levels suggesting that resistin may not be the major factor in the 
development of liver insulin resistance in mice.  
 
Supported by grant of IGA MH CR No. 7429-3 and by Research Project MSM 
0021620814. 
 



CLOCK GENES EXPRESSION IN BRAIN STRUCTURES INVOLVED IN 
BLOOD PRESSURE REGULATION IN HYPERTENSIVE 
TGR[MREN27]27 RATS  
I. Herichova1, B. Mravec2, K. Stebelova1, R. Kvetnansky2, M. Zeman1; 
1Department of Animal Physiology and Ethology, Comenius University 
Bratislava, Slovakia 2Institute of Experimental Endocrinology, Slovak Academy of 
Sciences, Bratislava, Slovakia 
 
Transgenic TGR[mRen27]27 rats harbor the mouse salivary gland renin gene 
(mREN2) and represent a model of hypertension characterized by an inverted 
circadian pattern of blood pressure. As a result of changed function of the rennin-
angiotensin system rhythmic 24hr blood pressure (BP) profile in TGR has an 
elevated mesor value, higher amplitude and opposite phase in comparison with 
Sprague-Dawley control rats. To study physiological bases of the changed 
circadian profile of BP we measured expression of clock gene per2, clock, bmal1 
and clock controlled gene dbp in the nucleus suprachiasmatic (SCN), nucleus 
tractus solitarii (NTS) and C1 neurons of rostral ventrolateral medulla (RVLM) in 
TGR and control rats. Rats were entrained to LD 12:12 and samples were taken at 
age 10 weeks in 4hr intervals over 24h period. Brain nuclei were dissected by 
punching technique and expression of clock genes was measured by real time 
PCR. In SCN we observed the typical pattern of per2 and dbp expression in both 
groups and increased expression of clock. In contrast with SCN, expression of 
per2 in NTS and RVLM was higher during the dark-time in both groups and the 
rhythm was delayed in NTS of TGR rats in comparison with control. Role of 
NTS, RVLM and possibly other brain structures is suggested in mediating or 
gating information about internal circadian time from SCN to periphery. 
 
Supported by grants SP 51/0280800/02808021, SP 51/0280900/0280901 and 
APVT 20/022704. Authors are grateful to Dr. L. Červenka (IKEM Praha) and Dr. 
M. Bader (Berlin, Germany) for providing experimental animals. 

 

 



OXIDATIVE STRESS AND HEAVY SMOKERS 
Hijová, E. Petrášová, D. Bertková, I. 
Institute of Experimental Medicine, Medical Faculty of Safarik University, 
Kosice, Slovak Republic  
 
Cigarette smoking is one of the major public health problem of the our times 
with a negative impact upon the progression of various diseases. Cigarette 
smoke has two phases- a gas phase and a solid phase (tar). The both phases 
contain and induce generation of the free radicals. The dysbalance between 
generation and removal of free radicals produces oxidative stress. The 
organism has its own defensive antioxidant mechanism in order to eliminate 
the production of free radicals or in case that radicals have already been 
produced, to decrease any consequences of their negative effects.  
Vitamin C (ascorbic acid) as one of the major extracellular antioxidant in the 
body, the levels of which were examined at the different risk levels of total 
cholesterol in 109 smokers and 103 nonsmokers. The average age of probands 
was 49.6 years. Probands smoked 15 cigarettes and more per day. Vitamin 
users were excluded from the study. The degree of the oxidative activity was 
evaluated from the detection of malondialdehyde formation (MDA-TBARs) 
assayed with thiobarbituric acid.  
Deficit of vitamin C in smokers vs. nonsmokers in the low risk group (control 
group with total cholesterol less than 4.69 mmol/L) was 13.5% and had an 
increasing tendency in individual risk groups. In heavy smokers with a total 
cholesterol more than 6.7 mmol/L in comparison with the control group the 
deficit of ascorbic acid ranged from 35-55%. Oxidative activity measured by 
MDA is significantly increased (p<0.01) in smokers with total cholesterol more 
than 6.7 mmol/L.  
This results indicate that unsufficient intake of vitamins with antioxidative 
effect have contribute to negative effect of smoking itself when smokers are 
unable to quit of smoking or to increase saturation of organism with vitamins. 
The prevention is more effective than cure of consequences of diseases caused 
by smoking.  
 



COMPUTER VISION: TRACKING RATS IN THE MORRIS WATER 
MAZE 
V. Hlaváč, O. Šerý, M. Nuc, M. Wittner1
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Engineering, Czech Technical University, Prague, and 1Department of 
Physiology, First Faculty of Medicine, Charles University, Prague 
 
We have designed and implemented a tracking system prototype capable of 
tracking rats in video sequences to automate the processing of behavioral animal 
studies. Computer vision technology using an overhead mounted digital video 
camera allows tracking of the animal, recording its trajectory and quantifying the 
rat’s behavior in real time. Whilst available commercial solutions depend on 
segmentation of a swimming rat in individual frames, we also explore interframe 
relations. 
Three mechanisms of rat detection run in parallel. These are motion detection 
(and interframe motion prediction), robust salient region detection, and shape 
classification. Firstly, the rat’s movement in relation to its background is detected 
by the running average motion detection algorithm. Secondly, the color of the rat 
is distinct from the background and is detected by the Maximally Stable Extremal 
Regions (MSERs) algorithm (1). Thirdly, rats have a certain shape which can be 
used as a feature with which to perform statistical classification. Training of the 
classifier has been performed off-line: the user does not need to specify the color 
or shape interactively. Finally, the tracking is performed by Beleznai’s fast mean-
shift algorithm (2). 
Tracking data can be exported to the Wintrack public domain analysis software 
produced by Wolfer (3) to calculate the total path length, the latency before the 
goal is reached, the initial direction  taken by the subject, and to provide 
publication-quality printouts. 
Our computer vision public domain system is not affected by animal color and 
copes with imperfect lighting conditions. To the best of our knowledge, in its 
technical parameters our system outperforms the state-of-the-art solutions. 
 
1. Matas J,  Chum O, Urban M, and Pajdla T: Proceedings of the British Machine 
Vision Conference, volume 1, pages 384–393, London, UK, 2002. 
2.  Beleznai C, Frühstuk B, Bischof H and Kropatsch W: Proceedings of the 28th 
Workshop of the Austrian Association for Pattern Recognition, 71–78, 2004. 
3. Wolfer DP, Lipp HP: J. Neurosci. Methods 41: 65–74, 1992. 
Supported by grants GA UK 25/2005 and FRVŠ 149/2005. 



EFFECT OF CHRONIC HYPOXIA ON SUBCELLULAR 
LOCALISATION OF PKC IN RAT MYOCARDIUM 
M. Hlavackova 1; O. Novakova 1,3; J. Neckar 2,3; F. Kolar 2,3; B. Ostadal 2,3; 
R.J.P. Musters 4; F. Novak 1; 1Faculty of Science, Charles University, 2Institute 
of Physiology, Academy of Sciences, 3Centre for Cardiovascular Research, 
Prague, Czech Republic, 4Institute for Cardiovascular Research, School of 
Medicine, Free University, Amsterdam, The Netherlands 
 
Adaptation of rats to chronic hypoxia increases the expression of protein kinase C 
(PKC) isoforms δ and ε in the myocardium. It is known that the translocation of 
inactive PKC from the cytosol to the particulate fraction and its activation depend 
on fatty acid (FA) composition of membrane phospholipids. The aim of this study 
was to analyze effects of diets with different FA composition on the expression of 
PKC δ and ε in normoxic and chronically hypoxic rat hearts. Adult male Wistar 
rats were fed non-fat diet enriched by 10 % of lard (saturated FA, SFA), fish oil 
(n-3 PUFA, n-3) or corn oil (n-6 PUFA, n-6) for 10 weeks. After 4 weeks on 
diets, each group was divided into two subgroups that were either exposed for 6 
weeks to intermittent high altitude hypoxia of 7000 m in a barochamber for 8 
h/day, 5 days/week or kept under normoxic condition for the same period of time. 
The immunoanalysis of PKC isoforms was performed in particulate and cytosolic 
fractions (differential centrifugation, 105x103 g) from the left ventricles, followed 
by Western blotting and chemiluminescent ECL technique with the aid of Image 
Quant software. In normoxic tissue, the diet composition had no effect on relative 
amounts of PKC δ in any fraction. The proportion of PKC ε was higher in the 
particulate fraction of n-6 group as compared with SFA and n-3 groups.  Chronic 
hypoxia increased the relative amount of PKC δ in the particulate fraction of SFA 
and n-3 groups (by 40,0 ± 2,6 % and 82,7 ± 11,27 %, respectively) but not in n-6 
group. In contrast, chronic hypoxia did not influence PKC ε of SFA and n-3 
groups but it decreased the relative amount of this isoform in the particulate 
fraction of n-6 group (by 41,4 ± 2,46 %). In conclusion, the diet lipid composition 
significantly modulates the effect of chronic hypoxia on cardiac PKC isoform 
expression and subcellular distribution. Supported by GA CR 305/2004/0465 and 
GA UK 110/2005/C/PrF. 
 
 



TEMPOL REDUCES WARM ISCHEMIC DAMAGE OF LUNG 
FUNCTIONS IN NON-HEART-BEATING DONORS IF ADDED PRE-
ARRESTLY BUT DOESN’T HAVE ANY PROTECTIVE EFFECT ON 
ISCHEMIA – REPERFUSION INJURY 
D. Hodyc, O. Hniličková, J. Volek, V. Hampl and J. Herget, Department of 
Physiology, 2nd Medical School, Prague and Centre for Cardiovascular 
Research, Prague. 
 
Lungs retrieved from non-heart-beating donors (NHBD) may alleviate the 
critical shortage of suitable organs for transplantation. We tested the role of cell 
permeable reactive oxygen species scavenger – Tempol – in protection of warm 
ischemic and reperfusion injury of lung functions in experimental model of 
NHBD. 
We measured perfusion pressure, weight gain and arterio - venous difference in 
O2 partial pressure in Salt solution + Ficol perfused lungs isolated from Wistar 
rats in two experiments: 
 
A: 
Experimental rats underwent the protocol of NHBD lung harvesting: 1 hour of 
warm ischemia after pentobarbital euthanasia followed with 90 min of cold 
ischemia (12°C). Under these conditions we compared room-air ventilated rats 
with non-ventilated during warm ischemia and we were interested in possible 
protective effect of Tempol (100mg/kg) added pre-arrestly. In controls, lungs 
were harvested immediately after euthanasia. 
 
B: 
We used the same protocol as in A and observed the effect of Tempol added 
into perfusate at the beginning of reperfusion of NHBD lungs.  
 
Ventilation during warm ischemia deteriorates lung functions by the effect of 
reactive oxygen species. This mechanism was in part A inhibited by pre-arrest 
administration of Tempol, which prevented development of lung edema and 
improved oxygen transport ability. In part B Tempol added into the perfusate 
deteriorated lung functions by causing pulmonary edema. This could be caused 
by Tempol-mediated inhibition of hypoxic pulmonary vasoconstriction. 
 
Supported by GAUK 45/2005/C, Centre for CV Research 1M6798582302, IGA 
MZCR -  ND 7453. 



 
MULTIMEDIAL EDUCATION IN TRANING COURSES OF 
PHYSIOLOGY Z. Holešovská, E. Matalová, S. Malá, F. Kovářů Institute of 
Physiology, University of Veterinary and Pharmaceutical Sciences, Brno, 
Czech Republic 
 
The recent methodological approach enables broad exploitations of standard 
knowledge and information, however, high quality presentations are of a great 
importance to promote education at the university level. This creates a basis to 
tackle any biomedical topic and also to merge into a systemic interdisciplinary 
view. Rapid progress and research in preclinical disciplines and applied 
biomedicine call for a new concept and methodical approach in university 
education, using available high-tech equipment. 
Physiology as the science about body functions deals with lot of experiments and 
broad practical demonstrations. Thus, we particularly focused on training courses 
to facilitate and improve practical education in physiology for veterinary and 
pharmaceutical students. The complex study material involves electronic version 
of text files dealing with theoretical introduction to each topic and methodical 
descriptions of experiments performed. Schematic displays, pictures, videos are 
followed by suggested practical applications of results obtained during the 
course. Enough space is given to self-work of students leading to final evaluation 
of results, correct conclusions, discussion and successful understanding of 
investigated physiological functions. 
The study electronic material was created as a hypertext file which enables to 
jump quickly among areas of interest, to google particular definitions and to 
jigsaw different areas of physiology. Moreover, the text is simply interconnected 
with corresponding pictures, schemes and movies. These materials are available 
on CD and also on the university website in frame of Intranet and will be 
exploited by 330 students each academic year, directly in the training room as 
well as for self-education.  
 
Supported by the Ministry of Education, Youth and Sports of the Czech 
Republic, project (FRVS) 1466 / 2005 
 



GREATER INTIMA-MEDIA THICKNESS IS ASSOCIATED WITH 
HIGHER AGE, BODY MASS INDEX, BLOOD PRESSURE AND 
REDUCED BAROREFLEX SENSITIVITY. N. Honzíková, B. Fišer, Z. 
Nováková, E. Závodná, R. Lábrová1, E. Maděrová1, B. Semrád1 Department of 
Physiology and 11st Department of Internal Medicine– Cardiology, Masaryk 
University, Brno, Czech Republic. 
 
Association of greater intima-media thickness (IMT) in the carotid bulb with 
higher age, body mass index (BMI), and blood pressure was investigated. We 
examined 27 treated hypertensives (47.2±8.7 years) and 23 normotensives 
(44.1±8.1 years), age difference was insignificant. Mean blood pressure (MBP) 
was determined from 24-hour recordings of blood pressure, IMT was measured 
ultrasonographically, and baroreflex sensitivity (BRS) was evaluated by spectral 
method (1) from 5-minute continuous recordings of finger blood pressure 
(Finapres). Significant differences (hypertensives versus normotensives) were 
observed in IMT (0.60±0.08 vs. 0.51±0.07 mm; p<0.001) and BRS (3.5±1.8 vs. 
5.6±2.1 ms/mmHg; p<0.001). In the hierarchical multiple regression analysis, 
IMT in normotonics (multiple correlation coefficient R=0.7037, p<0.01) 
correlated positively with age (p<0.001) and with BMI (p<0.05), influence of 
MBP was insignificant. Increased IMT in hypertensives was additively 
influenced neither by age nor by BMI nor by MBP. IMT in all subjects together 
(multiple correlation coefficient R= 0.4816, p<0.01) correlated positively with 
age (p<0.01) and with MBP (p<0.05). A dependence of a BRS-decrease on age 
and IMT was also evaluated: BRS decreased with age (p<0.01) and with IMT 
(p<0.05) in normotensives, but not in hypertensives. In all subjects, BRS 
decreased with age (p<0.01) and with IMT (p<0.01). The study brought evidence 
that age and BMI play an additive role in the growth of carotid intima-media in 
healthy subjects. On the other hand, in hypertensives, high blood pressure 
renders the effect of age and BMI on IMT negligible. The influence of blood 
pressure on IMT predominates in hypertensives, as documented by a comparison 
of IMT between hypertensives and controls. BRS is low in hypertonics and its 
age-related decrease is weakened in this group. 
1. Honzíková N, Fišer B, Honzík J: Physiol. Res. 41: 31-37, 1992. 
Supported by grants IGA: NA/7362-3 and MSM: 0021622402. 
 



BRAIN OF ACETYLCHOLINESTERASE KNOCKOUT MOUSE - LOSS 
OF STRIATAL DOPAMINE RECEPTORS  
A. Hrabovská1, P. Petrovický2, M. Langmeier3*, J. Pokorný3*, E.G. Duysen4, O. 
Lockridge4, J. Mysliveček3 

1Department of Cellular and Molecular Biology of Drugs, Faculty of Pharmacy, 
Comenius University, Kalinčiakova 8, 832 32 Bratislava, Slovakia 
2Institute of Anatomy, 1st Faculty of Medicine, Charles University, U Nemocnice 3, 128 00 
Prague, Czech Republic 
3Institute of Physiology, 1st Faculty of Medicine, Charles University, Albertov 5, 128 00 
Prague, Czech Republic  
4Eppley Institute, University of Nebraska Medical Center, Omaha, NE 68198-6805, USA 
 
Dopaminergic neurons in the striatum play a key role in the control of motor function. 
Muscarinic receptor (MR) subtypes are co-expressed with dopamine receptors (DR) on 
striatal projection neurons. AChE knock-out (AChE-/-) mice have severely reduced levels 
of MR (1) and they have body tremor. This led to the hypothesis that AChE-/- mice have 
an imbalance in their dopaminergic system.  To test this hypothesis, the D1-like and D2-
like DR in the striatum were quantified. Adult (over 60 days old) wild-type and AChE-/- 
mice (2) were used in the study. DR in the striatum of AChE-/- and +/+ mice were 
quantified by radioligand binding. [3H]SCH23390, a specific ligand for D1-like DR and 
[3H]Spiperone, a specific ligand for D2-like DR were used. Moreover, cryostatic sections 
(40 µm thick) of striatum were stained with DNA-specific dye bis-benzimide (Hoechst) 
and examined under the epifluorescent microscope Olympus AX-70. The D1-like DR in 
AChE-/- striatum were reduced to 5% of wild-type value. D2-like DR in the AChE-/- 
striatum were almost undetectable under our conditions. This severe alteration of the 
dopamine pathway was accompanied by 40 to 64% reduction in MR in striatum (1). The 
drastic reduction of both systems supports the idea that the dopaminergic and cholinergic 
systems interact and affect each other. DNA-specific staining in the striata did not show 
any differences in size, density and distribution between two genotypes. This observation 
as well as no differences in the brain structure viewed under the light microscopy (2) 
ruled out possible depletion of dopaminergic neurons in the AChE-/- brain. We can 
conclude that the lowered binding of the specific ligands in both systems must be caused 
by the receptors down-regulation.  
 
Supported by U.S. Army Medical Research and Materiel Command Grant DAMD17-01-
2-0036 (to O.L.); UNMC Eppley Cancer Center Support Grant P30CA36727-19; by 
Grant Agency of Charles University GAUK 36/04 (to J.M.); by Ministry of Education of 
Slovak Republic VEGA 1/2271/05 (to A.H.) and by Czech-Slovak Grant CZ-112/ SK-87. 
(1) L.A Volpicelli-Daley et al.,  Ann. Neurol. 2003; 53, 788-796,  
(2) W. Xie et al.,  Pharmacol. Exp. Ther. 2000; 293, 896-902. 
*These authors participated equally on this study. 



DIETARY INTAKE OF PROTEINS, LIPIDS AND CARBOHYDRATES IN 
COMPARISON WITH NUTRITIONAL, BIOCHEMICAL AND BIRTH 
PARAMETERS OF PREGNANT WOMEN: LONGITUDINAL STUDY. 
M.Hronek1, E.Beranová2, J.Tošner3 

1Charles University, Faculty of Pharmacy, 2Regional Public Health Office, 
3Obstetric and gynecological clinic, University hospital, Hradec Kralove 
 
Recent research suggests that alterations in fetal nutrition and endocrine status 
result in developmental adHaptations that permanently change structure, 
physiology, and metabolism, thereby predisposing individuals to cardiovascular, 
metabolic, and endocrine disease in adult life (1). 
This longitudinal study evaluated dietary intake of proteins, lipids and 
carbohydrates in interrelationship between nutritional, biochemical and 
gynecological parameters. 694 pregnant women (in age of 26±4 years) in the 
second trimester were studied. For determination of nutritional parameters was 
used program Nutricom. Cholesterol, HDL, LDL lipoproteins and triglycerides 
were measured in serum. Weight gain in pregnancy, duration of pregnancy, 
duration of periods delivery, extent of blood loss during delivery, and weight of a 
newborn were observed. General evaluation demonstrates high dietary intake of 
lipids (79,9 g/day, 107 % RDA), low intake of animals proteins (44,85 g/day, 89,7 
% RDA), low intake of vegetable proteins (32,00 g/day, 80,01% RDA), low 
intake of carbohydrates (292,7 g/day, 73,5 % RDA) and high dietary intake of 
cholesterol (310,2 g/day, 103,39 % RDA). Plasma levels of cholesterol, LDL and 
HDL lipoproteins were within normal range. Plasma levels of triglycerides were 
increased (1,993 mmol/l). A significant positive correlations (p<0,05) were 
observed between dietary intake of proteins and total plasma cholesterol, and 
plasma triglycerides; between dietary intake of lipids and plasma cholesterol; 
between dietary intake of carbohydrates and triglycerides and LDL lipoproteins; 
between dietary intake of lipids and preconceptive weight and weight before the 
delivery. Other observed negative correlations: between carbohydrates and 
preconceptive weight and weight before the delivery.(2)  
These results suggest high dietary intake of saturated fatty acid, low dietary intake 
of polyunsaturated fatty may cause to increase the risk in fetal development of 
central nervous system. 
 
1. Godfrey KM et Barker DJP. Am J Clin Nutr 71(5):1344-1352, 2000
2. Hronek M. 304, Maxdorf, Praha, 2004. 
Suported by Grant MZ 100/2000. 
 



BEHAVIOR OF WISTAR RATS IN THE OPEN FIELD FOLLOWING 
REPEATED RESTRAINT STRESS  
S. Hynie, P. Šida, S. Sosniyenko,V. Klenerová    
Laboratory of Biochemical Neuropharmacology, Inst. of Medical Biochemistry, 
First Faculty of Medicine, Charles University in Prague, Czech Republic 
 
In the previous studies we have demonstrated that behavioral alterations are 
dependent on the stress type as well as rat strain. Some stresses or repeated 
stresses can induce long-lasting changes in neurobiological responses of the 
organism; and therefore some stress protocols can be used as animal models for 
posttraumatic stress disorder (PTSD). In this presentation we describe differential 
behavior of Wistar rats in the open field in dependence whether the three times 
repeated acute stress was applied with or without immediately followed test in 
the open field device. 
Male Wistar rats were exposed for three consecutive days to 60 min lasting 
immobilization (restraint) alone (IMO) or IMO combined with water immersion 
at 21 °C (IMO+C). In the experimental series 1 (Ex1) the animals were exposed 
to the open field test immediately after application of stressors, in the series 2 
(Ex2) the open field test was performed for the first time after one week from the 
first stress exposure (day 8). The rats were tested in the open field device 
(Coulbourn Instruments Inc., PA, USA) and we measured the overall activity as 
total movement distance (TMD), vertical exploratory activity (rearing) and time 
spent in the center of arena (CT) as possible indicator of anxiety. 
Surprising results we obtained in the Ex2 where three times repeated stresses 
without immediate open field tests induced persistent stress behavioral effects; on 
day 8 we observed a slight decrease of TMD which became more  pronounced in 
the following testing on days 9-10, 15 and 22. Thus, the inhibition of movement 
activity continued for at least three weeks. The impairment of exploratory 
activity measured as rearing and CT were even more pronounced than the 
parameter TMD. On the contrary, in Ex1, 60 min after the end of each stress 
exposure we performed open field tests; both stressors induced highly significant 
behavioral deterioration, and the effect IMO+C was much stronger than the effect 
of IMO. On days 8-10, 15 and 22 we did not find any persisting effects of stress 
and the parameters were very similar to controls. Our data indicate that 
sequential application of restraint stressors produce differential response 
depending on whether the open field test was or was not applied immediately 
after the stressors. In Ex1, where experiments were performed without the open 
field tests after the exposure to stressors, we observed long-lasting changes of 
behavior that could possibly be used as an animal model of PTSD. 
Supported by grants MSM 0021620806, GAČR 305/03/H148 and FRVŠ 
1005/2005. 
 



INNOVATION OF CLINICALLY USED VASCULAR PROSTHESES BY 
PROTEIN ASSEMBLIES ON THEIR LUMINAL SURFACE 
J. Chlupáč 1,2,3, E. Filová 1,2, T. Riedel 4, E. Brynda 4, M. Rémy-Zolghadri 5, R. 
Bareille 5, P. Fernandez 5, R. Daculsi 5, L. Bordenave 5, L. Bačáková 1,2 
1Centre for Experimental Cardiovascular Research, 2Institute of Physiology, 
Academy of Sciences of the Czech Republic, 3Transplant Surgery Clinic, Institute 
for Clinical and Experimental Medicine, 4Institute of Macromolecular Chemistry, 
Academy of Sciences of the Czech Republic, 5Inserm U577, Université V.Segalen, 
Bordeaux, France 
 
Damaged blood vessels are frequently bypassed with synthetic vascular 
prostheses. Their thrombogenic surface may lead to a failure in low diameter 
grafts. Surface modifications including cell seeding are carried out for better 
haemocompatibility. Knitted tubular vascular prostheses of 6 mm inner diameter 
(VÚP® Joint-Stock Comp., Brno, Czech Republic) made of PET (polyethylene 
terephtalate) with type I collagen impregnation were modified on the luminal 
surface by the immobilization of an extracellular matrix protein laminin (LM) or 
coating with fibrin network (FB). Human saphenous vein endothelial cells 
obtained from coronary bypass surgery were harvested, cultured (M199 medium 
with 20% foetal calf serum, Heparin, b-FGF, Penicillin, Streptomycin) and seeded 
in the density of 1,5x105 cells/cm2 on both unmodified (UM) and modified (LM, 
FB) grafts. After each step, the cell lining was visualized by Live/Dead Kit 
staining (Molecular Probes®) of a prosthesis fragment and quantified by 
trypsinization and cell counting. After 2 days of maturation, the cell retention was 
21%, 37% and only 2% of the seeding density on the UM, LM- and FB-coated 
grafts, respectively. These seeded prostheses were exposed to laminar shear stress 
(SS) of 15 dynes/cm2 for 40 (UM, LM, FB) and 120 (UM, LM) minutes (´) in a 
haemodynamic bench that simulates arterial blood circulation. Static control graft 
was submitted to the same conditions except for shear stress. After 40´SS the cell 
numbers were 78%, 27% and 72% for the UM, LM and FB prosthesis compared 
to the static control. The cell densities were 61% and 57% on UM and LM after 
120´SS. To conclude, laminin immobilized on the collagen impregnated 
prosthesis improved endothelial cells adhesion but not their flow resistance. 
Reverse effect was observed on fibrin coating. The cells seeded on the 
unmodified prosthesis appeared to be the most resistant to shear stress. 
Supported by: Centre for Experimental Cardiovascular Research, Ministry of 
Education, Youth and Sports of the Czech Republic (Barrande 2005-06-036-1), 
Grant Agency of the  Academy of Sciences of the Czech Republic (grants No. 
A5011301, A4050202, A400500507, 1QS500110564). 



EXPRESSION OF NPY MRNA IN THE HEART OF QUANETHIDIN 
AND STREPTOZOTOCIN TREATED RAT. M. Chottová Dvořáková1, J. 
Slavíková1, W. Kummer2

1Department of Physiology, Faculty of Medicine, Charles University, Plzeň, 
Czech Republic , and 2Institute for Anatomy and Cell Biology, Justus-Liebig-
University, Giessen, Germany 
 
Neuropeptide Y (NPY), a 36 amino acid peptide produced by cleavage from a 
large precursor preproNPY, is co-stored and co-released with noradrenaline in 
sympathetic nerve fibers. In the rat heart, NPY mRNA is expressed in the cell 
bodies of intrinsic neurons, in endothelial cells, and in the sympathetic nerve 
fibers. The actions of NPY are extensive and include practically every cardiac 
cell type, e.g. NPY induces vasoconstriction and exerts hypertrophic effects on 
adult cardiomyocytes. Investigations to date have implicated the role of NPY in 
the pathology of a number of diseases including diabetes (1). 
Here, we investigated the contribution of sympathetic nerve fibers to the total 
NPY production in the left atrium of rat heart by using chemical sympathectomy 
(20 days quanethidine application in dose 50 mg/kg/day). Furthermore, we 
measured level of mRNA for NPY in the left atrium to assess involvement of the 
neurotransmitter in the events underlying development of diabetic 
cardiomyopathy in the rat model of streptozotocin (STZ)-induced diabetes by 
means of real-time RT-PCR and immunohistochemistry. Wistar rats were 
sacrificed by decapitation one day after a series of quanethidine injections, and/or 
6, 9 and 12 months after the application of STZ (65 mg/kg body weight). Relative 
gene expression was expressed as a ratio of target gene concentration to 
housekeeping gene. The results were considered significantly different when 
p<0.05. Expression of preproNPY mRNA in sympathectomised animals was 
significantly lower (n=8; mean=0.39) than in control animals. It was similar to 
STZ treated animals, where mRNA for preproNPY significantly decreased 6 
months after the induction of diabetes (n=5; mean=0.42); it returned to control 
levels after 9 months (n=5; mean=1.39) and remained at the control levels after 
12 months of the disease (n=6; mean=1.15). Indirect immunofluorescence 
showed reduction of NPY-immunoreactive (IR) nerve fibers in the hearts of 
diabetic animals. 
 
1. Pons J, et al: Curr Opin Investig Drugs 5: 957-962, 2004. 
Supported by grants: GACR 305/03/D180, GACR 305/04/0144, and D-CZ 
26/05-06. 



EFFECT OF ANTIOXIDANT TEMPOL ON DEVELOPMENT OF 
HYPOXIC PULMONARY HYPERTENSION (HPH) 
M. Chovanec, J. Herget.  
Department of Physiology, Charles University, 2nd Medical School, Prague and 
Centre for Cardiovascular Research, Prague, Czech Republic  
 
Exposure to chronic hypoxia (CH) results in hypoxic pulmonary hypertension. 
We hypothesize that oxidant injury to pulmonary vascular walls of prealveolar 
vessels participates in the pathogenesis. Two experiments with inhibition of 
tissue oxidant injury by superoxid dismutase mimetic Tempol were performed 
in male rats exposed to CH (FiO2 = 0.1). The presence of CH – induced vascular 
changes was in isolated PSS perfused lungs determined by analysis of perfusion 
pressure increments induced by stepwise increase of perfusion flow (P/Q 
relationship). 
In the first experiment the treatment with Tempol (80 mg/kg b. w. in drinking 
water) during 5 days exposure to CH inhibited the development of HPH. In the 
second experiment rats exposed to CH for 3 weeks. Group CH–beg (N=8) 
obtained Tempol during the first and group CH-end (N=7) during the last 4 days 
of hypoxia. CH (N=8) and N (N=8) were hypoxic and normoxic controls. The 
P/Q relationship in CH-beg did not differ from normoxic controls and it was 
significantly shifted (P<0.002) to low perfusion pressures compared to CH. 
Treatment at the end of exposure (CH-end) was less effective.  
We conclude that oxidant tissue stress plays important role in the initiation of 
HPH development.  
Supported by  GACR 305/04/1327 and IGA MZCR - ND7453 
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CHRONICKÁ HYPOXIE ZVYŠUJE REZISTENCI 
FETOPLACENTÁRNÍCH CÉV 
V. Jakoubek, J. Bíbová, K. Venclíková, V. Hampl  
Department of Physiology, Charles University, 2nd Medical School; and Centre 
for Experimental Cardiovascular Research, Prague, Czech Republic 
 
Hypoxia of the placenta (e.g. in preeclampsia) is commonly considered a key 
pathogenetic factor in the development of intrauterine growth restriction, a serious 
problem in neonatology. While acute hypoxia has been shown to induce 
vasoconstriction in the fetal side of the placenta (1), the effect of chronic hypoxia 
– most relevant clinically- has never been systematically studied.  
We exsposed rats to normobaric hypoxia (10%O2) during the last week of the 3-
week pregnancy. One day before the expected day of delivery , they were 
anesthetized with Thiopental 50mg/kg i.p. One placenta was dually perfused 
(from both the maternal and fetal side) (2) with Krebs saline gased with 21%O2 + 
5%CO2+74%N2. To characterize fetoplacental resistive properties the pressure-
flow relationship (P/Q) was evaluated by measuring perfusion pressure while 
increasing flow rate in 0.2 ml/min steps. The pressure axis intercept of the P/Q 
linear regression was higher in the hypoxic (7.8 ± 1.3 mmHg) than the normoxic 
rats (3.6 ±  1.0 mmHg, p< 0.02). The slopes did not differ. The P/Q lines were 
unaltered by high dose of sodium nitropruside in either group. 
We conclude that chronic hypoxia causes elevation of fetoplacental vascular 
resistant to vasodilators. 
 
1. V. Hampl et al. Am J. Physiol 283, H2440 (2002) 
2. J. Stulc et al. J physiol 420 295 (1990) 
 
Supported by  GACR 305/04/1327 and GAUK 82/2004/C 



EFFECTS OF MAGNETIC FIELD 0.05–10 mT ON LEUKOCYTE 
ADHERENCE INHIBITION  
A. Jandová1, L. Mhamdi2, M. Nedbalová3, A. Čoček4, S. Trojan3, A. Dohnalová3, 
J. Pokorný1, N. Jaffrezic2, L. Ponsonnet2
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and 4ORL Department, Medical Faculty, Charles University, Prague, Czech 
Republic 
 

Effects of exposure of T lymphocytes from healthy humans and cancer 
patients before and after medical treatment to magnetic field were studied. 
Adherence of T lymphocytes to solid substrates was investigated using Leukocyte 
Adherence Inhibition Assay which is understood to correlate with the cell 
mediated immunity (1-3). Specific (tumor) and non-specific (LDH virus) antigens 
were used. Adherence properties of T lymphocytes were evaluated as the number 
of non-adherent cell, as the non-adherence index, and as the index of positivity. 
Exposure to the magnetic field alters adherence properties. After exposure to the 
magnetic field T lymphocytes from healthy humans have greater adherence for 
induction  0.5 mT. Exposure to the magnetic field strongly increases adherence 
of T lymphocytes from cancer patients before medical treatment (in particular at 
0.5 mT). T lymphocytes taken from cancer patient after medical treatment behave 
like those from healthy humans. Effects of AC and DC magnetic field 0.05 mT do 
not display large differences.  

≤

The results are consistent with suggestion of magnetic field effects on 
immune function in humans. The effects are not adverse. 

 
 (1) Jandová A. et al.: Electro- and Magnetobiol. 20:397-413, 2001. 
(2) Jandová A. et al.: Electromagnetic Biol. Med. 23:81-96, 2004. 
(3) Jandová A. et al.: Sent to Electromagnetic Biol. Med. 
 
Supported by grant NJ546-3/2003 of the Ministry of Health Care of the Czech 
Republic, and by grant OC 281.001 of Ministry of Education, Youth, and Sports 
of the Czech Republic in the framework of COST 281. 
 



INFLUENCE OF MAGNESIUM ON HYPOXIA INDUCED INCREASE OF 
THE NITRERGIC NEURONS DENSITY IN HIPPOCAMPUS K. Jandová, 
M. Langmeier, D. Marešová, J. Pokorný, S. Trojan Institute of Physiology, First 
Faculty of Medicine, Charles University, Prague, Czech Republic 
 
Using histochemical analysis (NADPH-diaphorase staining) we studied the 
influence of magnesium pre-treatment during long-lasting hypoxia on the brain 
structure of rats. NADPH-diaphorase occurs concurrently with NO-synthase that 
is responsible for NO synthesis. NO participates in hypoxic-ischaemic injury of 
the brain. 
Magnesium was repeatedly administrated in consecutive days from the 2nd till the 
11th day of postnatal life in a hypobaric chamber (for 8 hours per day). At the age 
of 12 days, the animals were transcardially perfused with 4 % buffered neutral 
paraformaldehyde under the deep thiopental anaesthesia. Cryostat sections were 
stained to identify NADPH-diaphorase positive neurons that were then quantified 
in five hippocampal regions. 
In comparison with control animals, intermittent hypoxia brought about higher 
density of NADPH-diaphorase positive neurons in CA1 and CA3 areas of the 
hippocampus and in dorsal and ventral blades of the dentate gyrus. In the hilus of 
the dentate gyrus, on the contrary, the number of nitrergic neurons was lowered. 
Magnesium pre-treatment during hypoxia reduced number of NADPH-diaphorase 
positive neurons. 
These results indicate that magnesium can have a neuroprotective effect. 
 
This work was supported by grant GAČR 305/03H148 and GAUK 45/2005. 
 
 
 



ASSOCIATION OF eNOS GENE POLYMORPHISMS T-786C AND G894T 
WITH BLOOD PRESSURE VARIABILITY M. Jíra, E. Závodná,  
N. Honzíková, Z. Nováková, A.Vašků*, L. Izakovičová Hollá*, V. Znojil*, B. 
Fišer, Department of Physiology, *Department of Pathophysiology, Faculty of 
Medicine, Masaryk University, Brno, Czech Republic 
 
Introduction: Increased blood pressure variability (BPV) is considered as an 
independent risk factor for end-organ damage and development of cardiovascular 
diseases such as atherosclerosis and hypertension. The aim of this study was to 
evaluate association of polymorphisms (SNPs) T-786C and G894T in gene 
encoding eNOS with blood pressure variability in men. 
Methods: Blood pressure was recorded beat-to-beat 3 times in periods of one 
week (5 min, Finapres, breathing at 0.33 Hz) in 129 subjects (19-24 years). 
Relative/absolute systolic (SBPVrel/SBPVabs) and diastolic (DBPVrel/DBPVabs) 
blood pressure variability was determined by cross-spectral method as spectral 
power in a frequency range of 0.067-0.133 Hz. Genotype was detected by means 
of polymerase chain reaction and restriction analysis using enzymes Msp I and 
Ban II. We compared BPV among genotypes of each SNP. Then, the difference 
in BPV among combined genotypes of both SNPs was tested (Kruskal-Wallis). 
Results: The frequency of genotypes for T-786C SNP was 41.2% (TT, n=54), 
44.4% (CT, n=58), 13.0% (CC, n=17) and for G894T SNP 57.3% (GG, n=75), 
36.6% (GT, n=48), 4.9% (TT, n=6). We found significant differences in BPV 
among genotypes of each SNP (T-786C, p<0.05 and G894T, p<0.05). 
Homozygotes in less frequent (mutant) alleles showed greater BPV comparing 
carriers of other genotypes (T-786C: DBPVrel - TT: 0.04±0.01, TC: 0.043±0.013, 
CC: 0.052±0.016 r.u.; G894T: SBPVrel - GG: 0.022±0.01, GT: 0.02±0.008, TT: 
0.036±0.02 r.u.). The determined SNPs were in linkage disequilibrium (D`=0.37; 
p<0.01). We found significant differences in BPV among combined genotypes of 
both SNPs (p<0.05). The greatest difference was found between genotypes CCTT 
and TTGT (DBPVrel: 0.059±0.01 vs. 0.029±0.006 r.u.; SBPVrel: 0.05±0.01 vs. 
0.015±0.004 r.u.). No differences in SBPVabs or DBPVabs were observed. 
Conclusion: We found significant associations of T-786C and G894T 
polymorphisms in gene encoding eNOS with systolic and diastolic blood pressure 
variability. Heterozygosity or homozygosity in more frequent alleles of T-786C 
or G894T SNPs change BPV from highest to lowest values. Less frequent alleles 
are thought to cause decreased activity of eNOS. Thus genetically determined 
decreased activity of eNOS suppresses the NO related blood pressure buffering. 
Supported by MSM 0021622402 and GAČR 310/03/P045 



ADRENERGIC MODULATION OF THE TYPE 1 IP3 RECEPTORS IN 
THE RAT HEART. D. Jurkovičová1, L. Kubovčáková,2, S. Hudecová1, R. 
Kvetňanský2, O. Križanová1 1Institute of Molecular Physiology and Genetics, Slovak 
Academy of Sciences, Bratislava, Slovakia, 2Institute of Experimental Endocrinology, 
Slovak Academy of Sciences, Bratislava, Slovakia. 
 
Inositol 1,4,5-trisphosphate (IP3) receptors are calcium releasing channels 
localized on the sarcoplasmic reticulum. IP3 receptors mediate the calcium 
mobilizing effect of a wide range of hormones, cytokines and neurotransmitters 
and play an important role in variety of cell functions. 
The aim of this work was to study, how partial depletion of catecholamines 
affects the gene expression and protein levels of the type 1 IP3 receptors in rat 
heart. The type 1 IP3 receptor mRNA levels were studied in the left cardiac atrium 
and ventricle of rats treated with 6-hydroxydopamine (6-OHDA) in control and 
stressed conditions. The 6-OHDA produces anatomical and functional 
denervation resulting in decreased levels of noradrenaline and adrenaline. We also 
used corticoliberin (CRH) knockout mice, where secretion of adrenaline is 
significantly suppressed. Administration of 6-OHDA significantly decreases 
mRNA levels of the type 1 IP3 receptor in both, the left atrium and the left 
ventricle, while the gene expression of the sarcoplasmic reticular Ca2+-ATPase 
(SERCA 2) was unaffected. CRH knockout mice possess markedly lower levels 
of the type 1 IP3 receptor mRNA compared to wild-type mice in both, control and 
stressed conditions. 
These data point to the adrenergic modulation of the type 1 IP3 receptors in the rat 
hearts. 
 
This work was supported by grants VEGA 2/3008, APVT 51-027404 and Genomika SP 
51/0280800/0280802. 



HUMAN OSTEOBLAST-LIKE CELLS MG 63 IN CULTURES ON 
METALLIC BONE IMPLANTS WITH DIFFERENT SURFACE 
MODIFICATIONS J. Kabátová, L. Bačáková1, M. Pařízek1, V. Starý Faculty of 
Mechanical Engineering, Czech Technical University, Prague, 1Institute of 
Physiology, Academy of Sciences of the Czech Republic, Prague, Czech Republic 
 
Metallic materials are widely used in the hard tissue surgery, e.g. for construction 
of joint prostheses. The integration of the bone-anchored end of the implant with 
the surrounding osseous tissue is strongly influenced by physical and chemical 
properties of the material, such as its surface roughness or chemical composition. 
Therefore, samples of pure Ti or Ti6Al4V alloy were treated by machining or 
subsequent polishing by diamond paste and seeded with human osteosarcoma-
derived cells of the line MG 63 (13230 cells/cm2, medium DMEM with 10% of 
fetal bovine serum). In addition, a newly developed Ti5Al2.5Fe alloy, treated 
either with electro-erosion or plasma-spraying with Ti, was also used. On day 1 
after seeding, the lowest numbers of initially adhering cells (about 10000 
cells/cm2) were found on both polished Ti and Ti6Al4V, respectively, i.e. surfaces 
with the lowest roughness (Ra=0.17µm, S=0.03µm for both materials). However, 
the cells on the smoothest surfaces had the shortest population doubling time 
(20.8 h and 18.6 h on the polished vs. 25.5 h and 21.9 h on the unpolished Ti and 
Ti6Al4V, respectively), so that on day 4, their population densities equaled the 
values on the corresponding non-polished samples of a higher surface roughness 
(Ti: Ra=0.63µm, S=0.05µm; Ti6Al4V: Ra=0.89µm, S=0.07µm). The cell number 
also depended on the chemical composition of the sample, being significantly 
higher on Ti6Al4V (157400±7200 and 150000±5800 cells/cm2) than on Ti 
(105400±3300 and 112000±3600 cells/cm2 on unpolished and polished material, 
respectively; day 4). Both Ti5Al2.5Fe samples were relatively good for the initial 
cell adhesion on day 1 (i.e., all seeded cells adhered to these samples), but the cell 
population doubling times were the longest (28.5 and 29.2 h on electro-eroded 
and plasma-sprayed Ti5Al2.5Fe, respectively) and the final cell population 
densities reached on day 4 were the lowest (77401±7478 and 73806±2117 
cells/cm2). These samples displayed the highest surface roughness (electro-
eroded: Ra=15.27µm, S=332.85µm; plasma-sprayed: Ra=39.72µm, S=332.85µm). 
These results suggest that both polished and unpolished machined Ti6Al4V 
samples are most appropriate for colonization with bone-derived cells. 
Supported by the Grant Agency of the Czech Republic (grant No. 101/06/0226). 
Metallic materials were kindly provided by the company Beznoska s.r.o., Kladno, 
Czech Republic. 



ODOTOPY IN THE ANTENNAL LOBE OF THE SPHINX MOTH 
MANDUCA SEXTA 
B. Kalinova1, M.A. Carlsson2, B.S. Hansson2,1 Institute of Organic Chemistry and 
Biochemistry, Czech Academy of Sciences, Flemingovo nam. 2, 166 10 Praha 6 – 
Dejvice, 2 Agricultural University, Division Chemical Ecology, SLU. P.O. Box 44, 
Alnarp, Sweden,bill 
 
The sphinx moth Manduca sexta is a well studied insect model to investigate 
central nervous processing of olfactory information. M. sexta primary olfactory 
center, antennal lobe (AL), displays a typical glomerular architecture where the 
olfactory information is processed in two parallel olfactory systems: 1) 
Macroglomerular complex (MGC) is present only in male moths and processes 
exclusively information about conspecific sex pheromone. 2) Ordinary glomeruli 
are present in both sexes and analyze all other non-pheromonal information.  
Using optical imaging to visualize calcium dynamics corresponding with neural 
activity, we studied pheromonal and host plant odor processing in AL of M. sexta. 
The individual odors elicited unique patterns of neuronal activity. Information 
processing was segregated based on chemical identity of analyzed compound in 
both - sex specific and “general” - olfactory systems. Non pheromonal 
information was processed equally in both sexes. Data support hypothesis about 
the odotopic organization of the moth primary olfactory center. However, the 
exact odotopic logic is not fully understood.     
 
Odotopická organizace čichového laloku Lyšaje tabákového, Manduca sexta 
Lišaj tabákový, M. sexta, je významný hmyzí model pro studium zpracování 
čichových informací na úrovni primárního čichového centra, čichového laloku 
(AL). AL motýlů je charakteristicky uspořádán do dvou paralelních 
glomerulárních oblastí. 1) Makroglomerulární komplex, přítomný pouze u samců, 
zpracovává exkluzivně informace o konspecifickém sexuálním feromonu. Vůně 
neferomonové povahy jsou zpracovávány v menších glomerulech, jejichž 
uspořádání je shodné u obou pohlaví.  
S použitím optického zobrazování Ca++ dynamiky spojené s neuronální aktivitou 
jsme studovali zpracovávání vůní v čichovém laloku M. sexta. Jednotlivé vůně 
aktivovaly unikátní oblasti AL. V obou čichových subsystémech AL bylo 
zpracování informací segregováno na základě chemické identity vůní. Data 
podporují hypotézu o odotopickém uspořádání primárního čichového centra 
motýlů. Molekulární logika tohoto uspořádání zatím není zcela známá.   



PROLONGOVANÉ PODÁVANIE MELATONÍNU POTKANOM: 
METABOLICKÉ ZMENY PRI REŽIME STÁLEHO SVETLA 
M. Kassayová, M. Zeman1, B. Bojková, M. Marková, P. Kubatka , E. 
Ahlersová, I. Ahlers Katedra fyziológie živočíchov, Ústav biologických a 
ekologických vied, Prírodovedecká fakulta UPJŠ Košice, 1Katedra fyziológie 
živočíchov a etológie, Prírodovedecká fakulta UK Bratislava,  Slovenská 
republika 
Syntéza a sekrécia melatonínu (MEL), hlavného hormónu epifýzy, prebieha 
v tme, svetlo má supresívny efekt na tieto procesy (1). Metabolické účinky 
dlhodobého podávania MEL zatiaľ nie sú dostatočne objasnené. Ako sme 
ukázali v našej predchádzajúcej štúdii, prolongované (3-mesačné) podávanie 
MEL potkanom kmeňa Wistar:Han chovaným v režime LD (svetlo:tma) 
12:12 h vyvolalo výrazný pokles prírastku telesnej hmotnosti bez zmien 
v príjme potravy a vody, asociovaný s poklesom hmotnosti epididymálneho 
tuku u samcov, poklesom  glykémie a vzostupom koncentrácie/obsahu 
triacylglycerolov v pečeni u samíc (2). Cieľom tejto štúdie bolo analyzovať 
metabolické účinky MEL podávaného počas 3 mesiacov potkanom kmeňa 
Wistar:Han oboch pohlaví, chovaným v režime stáleho svetla (LL), v ktorom je 
potlačená endogénna sekrécia MEL epifýzou, t.j zvieratá sú vystavené funkčnej 
pinealektómii. MEL bol podávaný v pitnej vode v koncentrácii 4µg/ml ad 
libitum medzi 15.00 a 8.00 nasledujúceho dňa.  Zvieratá boli dekapitované po 
nočnom hladovaní medzi 9.00 a 11.00. Prolongované podávanie exogénneho 
MEL neoplyvnilo prírastky telesnej hmotnosti, hmotnosti vybraných orgánov 
a tkanív a nezmenilo príjem potravy a vody u oboch pohlaví. Koncentrácie 
parametrov sacharidového metabolizmu včítane inzulínu a kortikosterónu 
u oboch pohlaví neboli zmenené, s výnimkou vzostupu koncentrácie glykogénu 
v pečeni u samíc. Z ukazovateľov lipidového metabolizmu sme zaznamenali 
pokles  koncentrácie cholesterolu (CH) a fosfolipidov (PL) v sére u samíc 
a pokles obsahu CH a PL v pečeni u samcov. Ostatné parametre metabolizmu 
lipidov neboli zmenené. Koncentrácia MEL v sére zvierat pijúcich roztok MEL 
bola rádovo vyššia v porovnaní s kontrolnými potkanmi. Podávanie MEL 
funkčne pinealektomovaným zvieratám vyvolalo oveľa menej fyziologických 
a metabolických zmien  v porovnaní s potkanmi chovanými v LD režime. Je 
pravdepodobné, že zistené zmeny súvisia s modifikáciou základného 
endogénneho rytmu fyzickej aktivity a odpočinku a tým aj výdaja energie, 
funkčnou pinealektómiou. 
1. Illnerová H et al.: Neurosci Lett. 9: 189-193, 1978 
2. Kassayová M et al.: Biologia, v tlači 
Práca bola podporená grantom VEGA č. 1/0442/03. 



HOW SMALL DOSES OF AMPHETAMINE INFLUENCE OPEN       
FIELD BEHAVIOR OF WISTAR RATS PREVIOUSLY EXPOSED           
TO REPEATED RESTRAINT STRESS   
V. Klenerová, S. Sosniyenko, P. Šída, S. Hynie  
Laboratory of Biochemical Neuropharmacology, Inst. of Medical Biochemistry, 
First Faculty of Medicine, Charles University in Prague, Prague, Czech Republic 
 
In our previous study (1) we have described a persisting behavioral deterioration, 
tested in the open field device, of Wistar rats that have been exposed to restraint 
stress for three consecutive days and when the open field test was performed    
for the first time with one week delay from the first stressor application. We 
hypothesized that this experimental protocol could serve as an animal model of 
posttraumatic stress disorder (PTSD). The individuals with this disorder are 
predisposed to use drugs of abuse and amphetamine (AMPH) especially. The 
aim of this study was to determine whether small doses of AMPH would be able 
to modify persisting behavioral changes following repeated stress application.  
Male Wistar rats were exposed for three consecutive days to 60 min lasting 
immobilization alone (IMO) or IMO combined with water immersion at 21 °C 
(IMO+C). In the open field device (Coulbourn Instruments Inc., PA, USA) we 
tested the overall exploratory activity (TMD), rearing as vertical exploratory 
activity and time spent in the center of arena as an indicator of anxiety (CT). 
Small i.p. doses of AMPH (0.3 and 1.0 mg/kg) were given 60 min before the 
open field test that was performed 2-3 weeks after the application of stresses. 
In experimental setting 1 where the effect of stressors survived (three stresses 
were given one week before the onset of tests), AMPH increased proportionally 
the behavioral parameters in controls as well as in stress treated groups with 
reduced behavioral parameters. The effect of AMPH did not persist to the next 
week testing and stress-induced effects were again evident. In experimental 
settings 2 where open field tests were performed immediately after stress 
applications we did not observe a persisting stress-effects and the effects of 
AMPH were equal in all groups of rats.  
In summary, in experimental setting 1, where three consecutive stresses induced 
the persisting effect in the open field behavior, AMPH enhanced behavioral 
parameters, however, its effect did not antagonize stress-induced changes 
permanently. In experimental settings 2, where stress did not produce long          
-lasting changes, the effect of AMPH was also transient and no significant 
differences in stress groups and controls were observed.  
1. Hynie S. et al.:  This meeting, Physiol. Res. 2006. 
Supported by grants MSM 00216 208 06, GAČR 305/03/H148 and FRVŠ 
1005/2005. 
 



POSITIVE RELATION BETWEEN QT LENGTH AND SYSTOLIC 
BLOOD PRESSURE IN SPONTANEOUSLY HYPERTENSIVE RATS 
Klimas J.1, Kyselovič J.1, Bachárová L.2, 1 Farmaceutická fakulta, Univerzita 
Komenského, Bratislava, 2 Medzinárodné laserové centrum, Bratislava 
 
Background: Experimental studies reported prolongation of QT length in 
spontaneously hypertensive rats (SHR) and this has been associated with 
increased left ventricular mass (LVM). The aim of this study was to test the 
relationship of QT length with systolic blood pressure (sBP) and LVM, resp. in 
the early period of hypertension and left ventricular hypertrophy (LVH). 
Animals and methods: SHR were compared to Wistar-Kyoto rats (WKY). Tail-
cuff sBP was measured in 12 and 20 weeks old conscious rats and Frank ECG 
was recorded under general anaesthesia. QT length was evaluated from the start 
of the QRS complex to the end of T wave in either of the simultaneously recorded 
leads. After recordings, rats were sacrificed and LVM was weighted. 
Results: In the age of 12 weeks SHR showed only tendency to QT prolongation in 
comparison to age matched WKY (WKY12: 82±9 ms and SHR12: 91±17; NS). 
Twenty weeks old SHR showed significantly higher values of QT length, 
compared to age matched WKY and to SHR12 (WKY20: 81±9 ms and SHR20: 
98±10; p<0.05 vs. WKY20 and SHR12, resp.). There was a positive correlation 
between QT length and sBP in SHR both age, but we find positive relationship 
between QT and LVM only in 12 weeks old SHR, i.e. in the age, were the QT 
length only tended to prolong. There was no correlation between QT length and 
sBP or LVM in WKY. 
Conclusion: In our study, SHR showed progressive prolongation of QT length 
with the age. This prolongation was strongly related to arterial sBP, but not to 
LVM. This findings demonstrate, that QT prolongation is more associated with 
the increase of arterial sBP than with increase of LVM in the early stage of 
progression and stabilisation of hypertension and LVH in SHR. 
Supported by grant UK/188/2002 and FaF UK/005/2005 



11β-HYDROXYSTEROID DEHYDROGENASE IN THE LIVER 
OF HYPERTRIGLYCERIDEMIC RATS  
P. Klusoňová1,2, K. Vagnerová1, J. Bryndová1, J.Kuneš1, J Zicha1, J. Pácha1   
1Institute of Physiology, Czech Academy of Sciences, Prague 
2Faculty of Science, Charles University, Prague  
 
The increasing number of people in advanced countries suffers from a cluster of 
associated metabolic disorders that are collectively termed metabolic syndrome 
and that include hypertension, glucose intolerance, hyperinsulinemia, 
hypertridyceridemia, and obesity. Similar symptoms can be found in patients with 
Cushing´s syndrome which is characterised by elevated plasma level of 
glucocorticoids and thus the disturbances of metabolic syndrome seem to be not 
only insulin- but also steroid-sensitive. There is no change in plasma levels of 
glucocorticoids in metabolic syndrome but the glucocorticoid action in target 
tissues might depend also on their local concentration. This concentration is 
determined by the activity of 11β-hydroxysteroid dehydrogenase type 1 
(11HSD1) that is predominantly expressed in major insulin target tissues 
including liver. Its function is to regenerate corticosterone from its inactive 11-
keto derivate. To determine whether metabolic disorders are associated with 
changes in liver metabolism of corticosterone we studied activity and mRNA 
levels of 11HSD1 in Prague hypertriglyceridemic rats (HTG), HTG on fructose 
diet (HTG+Fru) and normotriglyceridemic Wistar rats. In addition we measured 
mRNA levels of phosphoenolpyruvate carboxykinase (PEPCK), a key 
gluconeogenic enzyme, whose expression is stimulated by glucocorticoids. To 
demonstrate a metabolic dysfunctions of HTG rats we also measured body weight, 
serum triglyceride (TG) and insulin (IN) levels and arterial blood pressure. 
Oxidase activity of 11HSD1, which predominates in vitro in disrupted cells, was 
measured by radiometric assay. Transcript levels were determined by RT „real 
time“ PCR. Plasma levels of TG and IN were significantly increased in HTG rats 
than in control Wistar rats and dietary fructose further stimulated the levels of TG 
and IN; body weight remained unchanged in all groups. The activity and mRNA 
level of 11HSD1 was higher in HTG than in Wistar rats but stimulation of 
hypertriglyceridamia in HTG+Fru was not associated with further up-regulation of 
11HSD1. In contrast to 11HSD1 mRNA the levels of PEPCK mRNA in HTG and 
HTG+Fru were down-regulated. The results indicate that the local concentration 
of glucocorticoids is increased in HTG rats but that the stimulation of 
gluconeogenic pathway is suppressed in these animals.  
Supported by Czech Academy of Sciences KJB5011402 
 



STRUCTURE AND FUNCTION OF INSECT STRESS HORMONES 
FROM ADIPOKINETIC PEPTIDES FAMILY. D. Kodrík1, 2, R. Socha1, J. 
Šula1, 1Institute of Entomology, Academy of Sciences, and 2Faculty of Biological 
Sciences, University of South Bohemia, Branišovská 31, 370 05 České 
Budějovice, Czech Republic 
 
Insect endocrine system is very well known, documented and investigated. Insects 
possess dozens of various hormones that control practically all aspects of their 
life. Based on their chemical structure and physiological activity the hormones 
can be divided into three groups: (a) ecdysteroids that control insect development, 
metamorphosis and reproduction; (b) juvenile hormones that control development 
of insect juvenile stages and in adults again some aspects of reproduction; and (c) 
neurohormones, a large group of peptide hormones that affect physiology of most 
processes in insect body. The last group includes also the family of adipokinetic 
hormones (AKHs) that control insect energy metabolism. AKHs are typical stress 
hormones: they stimulate catabolic reactions that make energy more available, 
while inhibiting synthetic reactions. They are synthesised and released by corpora 
cardiaca, an endocrine gland in CNS near the brain. We have studied these 
hormones in bugs Pyrrhocoris apterus (Heteroptera, Insecta), where we isolated 
and characterised two octapeptide members: Pyrap-AKH (pGlu-Leu-Asn-Phe-
Thr-Pro-Asn-Trp-NH2) (1) that can be found also in further species of Heteroptera 
(2), and Peram-CAH-II (pGlu-Leu-Thr-Phe-Thr-Pro-Asn-Trp-NH2) (3) that has 
been described also in cockroaches and beetles including Leptinotarsa 
decemlineata (Colorado potato beetle), an important pest of potatoes. Further 
experiments showed that adipokinetic characteristics are significantly enhanced 
when the experimental insects are exposed to various stressors (4). 
This project was supported by grants No 522/05/0151 (DK) and No 206/03/0016 
(RS) from the Grant Agency of the Czech Republic. 
 
1. Kodrík D et al.: Insect Biochem. Mol. Biol. 30: 489-498, 2000 
2. Socha R et al.: Eur. J. Entomol. 101: 29-35, 2004 
3. Kodrík D et al.: Peptides 23: 583-585, 2002 
4.Kodrík D, Socha R, Pest Manag. Sci. 61: 1077-1082, 2005 



THE EFFECT OF CREATINE SUPPLEMENTATION OH THE 
METABOLIC OF CREATININE AND THIODIGLYCOLIC ACID IN 
URINE. E. Kohlíková, T. Navrátil, M. Petr, K. Přistoupilová, T.I. Přistoupil, Z. 
Šenholdová, M. Heyrovský, D. Pelclová. Faculty of Physical Education and 
Sport of the Charles University of the Czech Republic, Prague, Academy Of 
Sciences of the Czech Republic, Prague, First Faculty of Medicine of the 
Charles University of the Czech Republic, Prague. 
 
BACKGROUND: Some people supplement their diet by high doses of creatine 
[CR] to increase their muscle performance. Thus intensify the biochemical 
processes on cell membranes (1). The organism must remove exogenously 
added CR probably in a similar way as in removing of xenobiotics  via oxidation 
with cyt.P450 to 2C units in cooperation with GSH. The voltammetric method 
enables to estimate thiodiglycolic acid }TDGA] the natural product of oxidative 
catabolism of thiocompounds excreted  to urine in regular catabolic processes. 
METHOD AND RESULTS: The present study was designed to assess the effect 
of creatine supplementation on the levels of TDGA and creatinine in urine. The 
study was completed by ten male volunteers, aged 22.6 +/- 3.5 yr, with obtained 
one dose of creatine monohydrate [CRM] per os [5 g ]. TDGA and creatinine 
were determined in urine before treatment and 3rd , 4th  and maximal  9th  hour 
after application of CRM. The TDGA level in urine of healthy persons is below 
20 mg.L-1. Creatine supplementation incresed twice the values of TDGA 
concentration in urine, but the changes of creatinine  were not signifikant (2, 3). 
The results suggest that: The values of TDGA concentration were plotted 
without correction for creatinine, which had been previously supposed to correct 
the varied dilution of urine samples. The correction for specific weight was 
based on a similar assumption The position of the maxima and minima of the 
curves of creatinine and specific weight did not usually correspond to maxima 
and minima of TDGA (2, 3, 4, 5).  
1. Green A et al.: Am J Physiol. 271: E725-E730,  1996 
2. Dlasková Z et al.: Suppl Med Lav. 80(6): 5-39, 2003 
3. Navrátil T. et al: Anal Lett. 19: 1093-1102, 2004 
4. Mosharove E, Cranforg MR, Banerjee R: Biochemistry. 39: 13005-13011, 
2000 
5. Wyss M, Kaddurah-Daouk R.: Physiol Rev. 80: 1107-1213, 2000 
 



CHARAKTERIZÁCIA VODIVOSTNÝCH VLASTNOSTÍ 
MITOCHONDRIÁLNYCH CHLORIDOVÝCH KANÁLOV   
V. Komínková, Ľ. Máleková, K. Ondriaš  
Ústav molekulárnej fyziológie a genetiky, Slovenská akadémie vied, Bratislava, 
Slovenská republika 
 

V mitochondriálnej vnútornej membráne bolo elektrofyziologickými 
metódami (patch clamp a PLM) detekovaných niekoľko typov chloridových 
kanálov s odlišnými elektrickými a farmakologickými vlastnosťami. Rozdiely 
boli pozorované najmä v hodnotách jednotkovej vodivosti a v aniónovej 
selektivite. Molekulárna identita pozorovaných kanálov nie je zatiaľ známa, ale 
bolo zistené, že vo vnútornej mitochondriálnej membráne sa nachádza kanál 
CLIC4 zo skupiny intracelulárnych chloridových kanálov (1), ktorého expresia sa 
zvyšuje po odstránení mitochondriálnej DNA, čím napomáha udržiavať 
mitochondriálny membránový potenciál (2). 

V našej štúdii sme sa zamerali na meranie jednotkových vlastností 
mitochondriálnych chloridových kanálov a ich moduláciu s ATP a známymi 
inhibítormi aniónových kanálov pomocou metódy planárnej lipidovej membrány. 
Po inkorporácii vezikúl vnútornej mitochondriálnej membrány do lipidovej 
membrány sme pozorovali aktivitu jednotkových chloridové kanálov. Amplitúda 
prúdu jednotkového kanála sa pohybovala v rozsahu 1.3 pA – 5.0 pA pri 
asymetrickom gradiente KCl (250/50 mmol/l : cis/trans) a vodivosti 
pozorovaných chloridových prúdov dosahovali hodnoty od 60 do 160 pS. 
Aplikácia ATP (0,5-2 mmol/l) mala rôzny účinok na aktivitu chloridových 
kanálov. Pri rovnakých experimentálnych podmienkach sme zaznamenali  
reverzibilnú a aj ireverzibilnú inhibíciu a jedna skupina chloridových kanálov sa 
vyznačovala zmenou kinetických vlastností.  

Pozorované výsledky naznačujú, že vnútorná mitochondriálna membrána 
obsahuje rôzne druhy iónových kanálov, ktoré sú za špecifických podmienok  
selektívne vodivé pre chloridové ióny. Ich interakcia s ATP môže regulovať 
fyziologické a patofyziologické procesy v mitochondriách, napr. reguláciu 
objemu matrixu, pH gradientu alebo elektrochemického potenciálu na 
mitochondriálnej membráne. 

1. Fernandez-Salas E a spol.:  J. Biol. Chem. 274: 36488-97, 1999 
2. Arnould T a spol. : FASEB J. 17: 2145-47, 2003 
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GENE SILENCING OF TYPE 1, BUT NOT TYPE 2 IP3 RECEPTORS 
DECREASED mRNA LEVELS OF TYPE 2 RYANODINE RECEPTORS 
IN THE RAT PC12 CELLS. J. Kopáček1, S. Hudecová2, J. Šepeláková1, J. 
Tomášková1, D. Jurkovičová2, J. Pastorek1, O. Križanová2 1Institute of Virology, 
Slovak Academy of Sciences, Bratislava, and 2 Institute of Molecular Physiology 
and Genetics, Slovak Academy of Sciences, Bratislava, Slovakia 
 
Inositol 1,4,5-trisphosphate receptor (IP3R) family of calcium channels is 
localized on endoplasmic/sarcoplasmic reticulum and releasing calcium upon 
binding of IP3. Up to now, three types of IP3Rs were identified. Several 
physiological functions are attributed to these receptors, nevertheless, 
understanding of their exact function in individual tissues is still under 
investigation. In this work we examined, whether selective silencing of the type 1 
(IP3R1) and/or type 2 (IP3R2) IP3 receptors affects the gene expression of other 
calcium transport systems and also viability of cells. We used PC12 cells, which 
are derived from rat pheochromocytoma and express all three types of IP3 
receptors. The siRNA silencing of the IP3R1, but not the IP3R2 results in 
decreased mRNA levels of the type 2 ryanodine receptors. Other types of the IP3 
receptors as well as sodium-calcium exchanger, SERCA 2 and type 1 ryanodine 
receptors were not altered. Neither silencing of individual type of the IP3R, nor 
silencing of both, IP3R1 and IP3R2 together did not affect viability of these cells. 
These results suggest that in PC12 cells, IP3Rs are not crucial for their viability. 
Physiological relevance of decreased ryanodine receptors due to IP3R1 silencing 
remains to be elucidated. 
 
This work was supported by grants VEGA 2/3008, APVT 51-027404 and Genomika SP 
51/0280800/0280802 and SP 1/0280900/0280901. 
 



SERUM CONCENTRATIONS OF APOLIPOPROTEIN B100 AND SOME 
ANTIOXIDANTS IN ROMANY CHILDREN 
J. Koprovičová, D. Petrášová, M. Žofčáková 
Institute of Experimental Medicine, Faculty of Medicine, Šafarik University, 
Košice, Slovak Republic 
 
Apolipoprotein B100 

 is an important and majority constituent of LDL-cholesterol. 
The elevated serum concentration of apo B100  is a better discriminator and risk 
factor for premature atherosclerosis than the lipids (1). 
Depletion of the vitamin C is an important sign of the disproportion in the 
antioxidative activities (2). 
The aim of study was to find  the serum concentration of apo B100 , some lipids 
and antioxidants in children of ethnic Romanies , in addition to the risk of 
premature atherosclerosis. Besides apo B100  were assayed the serum 
concentrations of total cholesterol (TC), triacylglycerols (TG) and vitamin C (vit 
C) in 40 1-3 years old Romany children (R). The concentrations of those 
determined parameters were compared with measured concentrations in 37 2-4 
years old non-Romany children in the control group (C). 
Apo B100  was determined by  the electroimmunoassay with antibodies and 
standards of Behringwerke Germany. TC and TG were determined using the 
Czech biochemical sets of Pliva-Lachema company and vitamin C 
colorimetrically. 
In Romany children were found statistically increased concentrations of apo B100  
(p  0,001),  TC and TG (p 0,001).  The concentration of vitamin C was statistically 
decreased (p  0,01). 
The elevated serum concentration of apo B100  with the high serum concentration 
of lipids is a very risky combination  regarding the development of premature 
atherosclerosis. Significant depletion of vitamin C is unfavourable because it 
supports higher oxidative risk. 
     
1. Shechter M., Bairey-Merz CN: Cardiol 93 (3): 151-155, 1999. 
2. Carr AC: Circ. Res. 87: 349-354, 2000.       



DOES THE RETINAL DEGENERATION INFLUENCE TESTS OF 
MOTOR FUNCTIONS IN NORMAL AND NEURODEFECTIVE 
LURCHER MUTANT MICE? I. Korelusová, J. Cendelín, F. Vožeh 
Department of Pathophysiology, Faculty of Medicine in Pilsen, Charles 
University, Czech Republic. 
 
Lurcher mutant mice are a natural model of olivocerebellar degeneration (1). 
They suffer from cerebellar ataxia and deterioration of cognitive functions. 
Their wild type littermates are healthy and serve as ideal controls. Lurcher 
mutant mice are used for investigation of functional and morphological 
consequences of the neurodegeneration and of its therapeutical influencing. In 
some mice of the C3H strain also a hereditary retinal degeneration develops and 
it changes results of some behavioural experiments, e.g. navigation in the 
Morris water maze (2). The aim of the work was to assess whether the retinal 
degeneration influences motor abilities and results of motor coordination tests 
and to compare motor abilities of C3H mice with both wild type and Lurcher 
mutant mice of the C57Bl/7 strain, in which the retinal degeneration does not 
occur. 
Motor coordination was tested with a set of three methods (horizontal bar, 
ladder and rotarod). All tests were repeated four times and mean latencies and 
criterion meeting to reach the latency at least 60 s were evaluated. Then retinas 
of the C3H mice were examined histologically (hematoxyline-eosine) to detect 
the retinal degeneration. 
Wild type mice reached significantly better results than Lurcher mutant mice of 
the same strain. Retinal degeneration did not affect significantly motor abilities 
neither in wild type nor in Lurcher mutants of the C3H strain. Strain differences 
were not found in wild type mice. C57Bl/7 Lurcher mutants showed better 
motor skills as compared with both with the retinal degeneration affected and 
unaffected Lurchers of the C3H strain. 
The experiment suggested that the retinal degeneration does not influence the 
performance in the motor coordination tests in mice of the C3H strain. Lurcher 
mutant mice are useful as a model of cerebellar ataxia regardless of the retinal 
degeneration. 
 
1. Phillips R. J. S: J. Genet. 57: 35-42, 1960. 
2. Voller J. et al.: Prague Med. Rep. 106(1): 85-90, 2005. 
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INSULIN RESISTANCE IN CRITICALLY ILL: THE ROLE OF 
ENDOCRINE FUNCTION OF ADIPOSE TISSUE 
Krajíčková J.1, Lacinová Z.1, Haluzíková D.2, Křemen J.1, Dolinková M.1, 
Kleiblová  P.1, Vokurka M.3 and  Haluzík M.1
1 Third Department of Medicine,  2 Department of Sports Medicine and  
3 Institute of Pathological Physiology, First Faculty of Medicine, Charles 
University, Prague, Czech Republic 
 
Backgrounds: Hyperglycemia and insulin resistance is frequently occur in 
critically ill patients (e.g.patients serious trauma, extensive operations etc.) 
and is connected with increased mortality and morbidity. Detailed molecular 
mechanism of insulin resistance induced by critical illness is not completely 
understood, but it is frequently associated with alterations in postreceptor 
insulin signalling cascade. Insulin sensitivity is also influenced by adipose 
tissue-derived hormons (leptin, adiponectin, resistin) and possibly 
proinflammatory cytokines produced by adipose tissue (TNF-α, ΙL-6). The 
aim of this study was to explore role of adipose tissue-derived hormones in 
the development of insulin resistance in critically ill. 
Materials and methods: Serum insulin, adiponectin, leptin, resistin, TNF-
α and ΙL-6 concentrations were measured in 9 patients before and 6, 12, 18,  
24,  48 and 120  hours after elective cardiosurgical operation. Leptin, 
adiponectin and resistin mRNA expression in subcutaneous and visceral 
adipose tissue sampled at the beginning and at the end of the operation were 
measured by real-time PCR method.  
Results: The operation markedly increased concentrations of  
proinflammatory cytokines TNF-α and ΙL-6 with peak 18 hours after 
operation. Leptin levels increased moderately, while marked 4-fold increase 
of resistin levels was detected. Serum adiponectin remained unchanged. The 
expression of leptin and adiponectin mRNA did not change during the 
operation. On the contrary, resistin mRNA expression markedly increased at 
the end of the operation both in the s.c. and visceral adipose tissue. 
Conclusion: Our data suggest that adipose tissue is the main source of 
resistin, which may participate in the development of insulin resistance in 
critically ill patients. The exact role of adipose tissue in the production of 
other proinflammatory cytokines is the scope of our current investigations. 
  
Supported by EU Project CLINICIP and MSM 0021620814. 
  



INCREASED EXPRESSION OF ENDOTHELIAL NITRIC OXIDE 
SYNTHASE IN ISOPROTERENOL-INDUCED MYOCARDIAL 
HYPERTROPHY IN THE RAT. Křenek P, Klimas J, Baťová Z, 
Fecenková A, Gažová A, Kučerová D, Plandorová J, Kyselovič J. Department 
of Pharmacology and Toxicology, Faculty of Pharmacy at the Comenius 
University, Bratislava, Slovak Republic 
 
Background. Nitric oxide produced by the endothelial nitric oxide synthase 
(eNOS) may possess important cardioprotective properties. Expression of eNOS 
in the isoproterenol-induced cardiac hypertrophy has not been studied. Aims: To 
detect possible changes of eNOS expression in the heart and aorta of 
isoproterenol cardiac hypertrophy. Methods: Rats were treated with 
isoproterenol (ISO, 5mg/kg/d, i.p.) during 8 days (n=13). Control rats (n=14) 
received vehiculum. Systolic blood pressure (SBP) and heart rate (HR) were 
measured by tail-cuff method. eNOS protein levels were determined in the 
aorta, left and right ventricles using Western blot analysis. Relaxation of 
isolated aorta to acetylcholine and sodium nitroprusside were evaluated in 
norepinephrine-precontracted aortic rings. Results: After eight days, basal blood 
pressure and heart rate were decreased compared to control (SBP 110±3 vs 
126±3 mmHg, P<0.05; heart rate 342±8 vs 366±6 beats per minute, P<0.05). 
ISO administration led to approximately 30% increase in the mass of atria and 
ventricles (P<0.05). Western blot showed important increase of eNOS protein 
levels in the left ventricle (1.22±0.07 vs 1.00±0.05; P<0.05) and right ventricle 
(1.33±0.10 vs 1.00±0,09; P<0.05), as well as in the  aorta (1.53±0.12 vs 
1.00±0.03; P<0.001). However, studies on isolated aorta showed no evidence of 
improved endothelial function or relaxations to NO donor sodium nitroprusside. 
Conclusions: Our results indicate a mild, but significant increase of eNOS 
expression in the ventricles and aorta after 8 days of isoproterenol 
administration in the rat. Increased eNOS in the aorta was not associated with 
an improvement of endothelial function ex vivo. 



DEVELOPMENT OF VISUAL MOTION PROCESSING IN CHILDREN 
Z. Kubová, J. Langrová, J. Kremláček, M. Kuba  
Dept. of Pathophysiology, Charles University – Faculty of Medicine in Hradec 
Králové, Czech Republic 
 
In comparison with standard pattern-reversal visual evoked potentials (VEPs), 
the VEPs elicited by onset of a motion in the visual field (M-VEPs) exhibit 
distinct changes during the life. In childhood they display a marked shortening of 
latencies up to about 18 years of age (r = - 0.85; p < 0.001) due to long 
maturation of the magnocellular system and/or dorsal stream of the visual 
pathway. Then they delay due to aging processes (r = 0.66; p < 0.001) (Langrová 
et al., Vision Res., 2005-in press). During childhood the M-VEPs also change 
their shape, especially those to more complex kind of motion (e.g. radial 
motion). In young children (up to the age of about 10 years), there is dominating 
positive peak that precedes the later negativity (dominant motion specific N2 
peak in adult subjects with latency of ca 160 ms). This positive peak disappears 
completely in adults, providing that appropriate stimulus conditions (eliminating 
pattern-off effect at the beginning of motion) are used. The aim of this study was 
to elucidate the role of different parameters of motion stimuli that influence the 
shape, amplitudes and latencies of the M-VEPs in children. The motion-onset 
VEPs were tested with the use of two types of motion stimuli – linear 
(transitional) motion of vertical gratings or isolated checks and radial motion of 
concentric (circular) pattern. In both types of stimuli we manipulated with the 
pattern spatial frequency (0.2 – 1 c/deg), contrast level (0.1 and 0.95), contrast 
modulation (sinusoidal versus rectangular), velocity of motion (5 – 25 deg/s) and 
with stimulus extent/location (full field 28°x37°, central stimulus of 8° and 
peripheral stimulus outside the central 20°). The VEPs to linear motion were 
more comparable to the “typical” adult response than VEPs to the radial motion. 
The deficit of the M-VEPs to radial motion was more distinct in peripheral 
stimuli. The N2 peak amplitude increased and its latency decreased when full 
contrast pattern with high spatial frequency and rectangular contrast modulation 
was used. This is in contradiction to the optimal stimulus conditions for the 
magnocellular pathway activation in adult subjects. The found critical stimulus 
parameters for functioning of visual motion processing in children must be 
respected in their electrophysiological examination, in particular in objective 
testing of dyslexia. 
Acknowledgements: Supported by Grant agency of Ministry of Health of the 
Czech Republic (grant No. NR8421-4/2005). 



CHANGES OF FUNCTIONAL PROPERTIES OF 
CARDIOMYOCYTES ISOLATED FROM SHR RATS Kučerová D1,2., 
Cagalinec M.2, Chorvát D. Jr.2, Kyselovič J.1 1 Faculty of Pharmacy, 
Comenius University, Bratislava, 2 International Laser Centre, Bratislava 
 
Background: Relationship between hypertension and left ventricular 
hypertrophy is not fully elucidated. We investigated this relationship in the 
model of spontaneously hypertensive rats. Aim: To compare basic 
hemodynamic parameters in vivo, morphometric and functional parameters of 
isolated cardiomyocytes from Wistar Kyoto (WKY) and spontaneously 
hypertensive (SHR) rats.  
Material and methods: We used 20 weeks old WKY and SHR rats. First, we 
studied biometrical and hemodynamical parameters of both animal groups. 
Second, we isolated cardiomyocytes from left ventricle and determined 
relative cell shortening and frequency-shortening relationship after electric 
stimulation (0.5, 1, 2 and 3 Hz) [1,2] and cell volume using confocal 
microscopy.  
Results: We observed significant increase in systolic blood pressure (SHR: 
206 ± 13 mmHg, WKY:131 ± 7, P<0.05) as well as in heart rate (SHR: 432 ± 
26 bpm, WKY:335 ± 34, P<0.05) in SHR. Relative left ventricular mass was 
significant higher in SHR (2.84 ± 0.22 g/kg) compared to WKY (1.87 ± 0.12, 
p<0,05). Cell length of cardiomyocytes isolated from SHR rats was 
significantly higher (SHR: 144.6 ± 1.76 µm, WKY: 134.4 ± 1.8 µm; P<0.05) 
as well as cell volume (SHR: 73.3 ± 3.7 pl, WKY: 65.5 ± 1.7pl; P<0.05). 
Relative cell shortening after electrical stimulation was lower in the SHR 
(SHR: 5.53±0.47, WKY: 8.9±0.55%; P<0.05). 
Conclusion: Significant increase in relative left ventricular mass suggests left 
ventricular hypertrophy in SHR, associated with an increase in left ventricular 
cardiomyocyte volume. Cardiomyocytes isolated from SHR show a significant 
decrease in relative cell shortening in compare with WKY rats. 
1. Klimas J, et al.: Naunyn Schmiedebergs Arch Pharmacol. 369:R91, 2004 
2. Matus M, et al.: Naunyn Schmiedebergs Arch Pharmacol. 371:R83, 2005 
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THE IMPACT OF NEONATAL SYMPATHECTOMY ON THE 
PEPTIDERGIC INNERVATION OF THE RAT HEART 
J. Kuncová, J. Švíglerová, J. Slavíková. Department of Physiology, Faculty of 
Medicine, Charles University, Plzeň, Czech Republic. 
 
Intracerebral administration of 6-hydroxydopamine (6HD) induces 
catecholaminergic cell death by reactive oxygen species generation or direct 
inhibition of the mitochondrial respiratory chain (1). However, in the peripheral 
nervous system, 6HD effect is generally regarded to be different, leading to 
transient degeneration of the sympathetic nerve terminals only (2). 
The aims of our study were to reveal whether repeated administration of 6HD to 
newborn rats (100 mg/kg/day on postnatal days 1-7, 14, 21 and 28) causes long-
term degeneration of the cardiac sympathetic innervation and to characterize the 
impact of neonatal 6HD treatment on the concentrations of calcitonin gene-
related peptide (CGRP) and neuropeptide Y (NPY) in relation to norepinephrine 
(NE) levels in the heart compartments. Cardiac NE, NPY and CGRP 
concentrations were determined by radioimmunoassay in 6HD-treated rats and 
the age-matched controls (C) at the ages of 10, 20, 40, 60, and 90 days.  
In the atria of 6HD rats, NE levels reached ~50% of C values at the age of 10 
days, they did not exceed 8% of C on postnatal days 20 and 40 and then they 
increased to ~30% and ~60% of C levels at the ages of 60 and 90 days, 
respectively. In contrast, ventricular NE concentrations of 6HD rats did not 
exceed 15% of C values on postnatal day 10 and they were 1-5% of C levels till 
the age of 90 days. NPY levels in the 6HD atria were ~40% of C values on 
postnatal days 10 and 20 and then they increased, reaching 85% of C 
concentrations at the age of 90 days. In the left ventricle, NPY levels did not 
exceed 30% of the respective C values throughout the study. Despite marked 
atrio-ventricular differences in the impact of 6HD on NE and NPY 
concentrations, CGRP levels had similar developmental patterns in all heart 
compartments: they represented ~130% of C values at the age of 10 days, ~400% 
on days 20-60 and ~250% of C on postnatal day 90.  
In conclusion, repeated administration of 6HD to newborn rats resulted in long-
term sympathetic denervation of the ventricles and in the increased CGRP levels 
in all heart compartments. Different patterns of changes in NE and NPY levels in 
the atria suggest that the intrinsic ganglionic neurones containing both NE and 
NPY could compensate the loss of the extrinsic sympathetic nerve fibres. 
1. Blum D et al.: Prog. Neurobiol. 65: 135-172, 2001. 
 



SERUM CYTOKINES AFTER INTERFERON ALPHA AND 
RIBAVIRINE TREATMENT IN CHRONIC VIRAL HEPATITIS  
V. Kupčová1, L Turecký1, Z. Zelinková1,M. Vaľková1, S. Žigraiová1, E. Jahnová 
2 Medical  School, Comenius University1 ,Institute of Preventive and Clinical 
Med2, Bratislava, Slovakia 
 
Background and aims: Hepatitis viral infection represents an important public 
health problem. Several studies have suggested that a specific cytokine profile is 
related to chronic evolution of viral infection. The major biological effect of 
interleukin 10 (IL-10) is inhibition of proinflammatory cytokines synthesis in 
monocytes. Interferon alpha (IFN-α) has been shown to induceIL-10 production 
in human peripheral blood mononuclear cells. The aim of the study was 
assessment of the effect of the IFN-α treatment on serum IL-10 levels in 
patients with Chronic hepatitis B (VHB) and C (VHC) and to investigate the 
effect of therapy with IFN-α on serum hyaluronic acid (HA) concentration as a 
potential biochemical marker of liver fibrosis.  The relationship of the IL-10 
pattern to short virological response to the treatment was also studied.  
Methods: Serum IL-10 was measured by a commercially available kit 
Quantikine® (R&D Systems). Blood samples for serum IL-10 analysis were 
obtained before the treatment, in weeks 4 to 8 of the treatment and in weeks 20 
to 28 of the treatment.  Hyaluronic acid (HA) concentrations (Hyaluronic acid 
„Chugai“) before and after treatment with IFN-alpha (48 week) in patients were 
assayed. 
Results: Serum HA level before the treatment correlated with the extent of liver 
fibrosis (r = 0,87, p<0,001). We observed statistically significant decrease in 
HA in all patients (good responders and non-responders as well), after the 
finishing of the treatment by IFN alpha. All patients with VHB and good 
responders in the VHC group had significantly higher pre-treatment IL-10 
levels, when compared to controls. During the treatment, a constant decrease in 
IL-10 was observed in VHB good responders subgroup, reaching the significant 
difference only in month 6. In VHC patients in the good responders subgroup a 
significant decrease in IL-10 levels was observed in month 1, while an increase 
was observed in non-responders subgroup.  
Conclusions: Serum HA measurement is a good and clinically useful non-invasive 
marker of liver fibrosis. It could be therefore used for monitoring of the stage of 
fibrosis as a measurement of response to antifibrotic therapy. Serum IL-10 
assessment might be used as a response-predicting marker in management of 
patients with chronic viral hepatitis  treated with IFN-α.  



 
THE EFFECT OF VOTAGE DEPENDENT CURRENTS ON THE TIME 
PRECISION OF CA3 PYRAMIDAL NEURONS  
E. Kuriščák, M. Zbornik, J. Řehák  
Institute of Physiology, First Faculty of Medicine, Charles University, Prague, Czech 
Republic, Albertov 5, Praha 12800, Czech Republic 
 
Different concepts about neuronal coding have been proposed until now. Some of 
them suppose information is encoded by precise occurrences of APs (temporal 
codes; (1)), the others state that only average frequency, measured during relevant 
time window, represents information (rate codes; (2)). For temporal codes be 
plausible, neurons should be endowed with mechanisms enabling them to 
generate APs with sufficient reliability and time precision. To what extent are 
neurons able to employ temporal coding depends partly on the temporal richness 
of their inputs, on the arrangement of neuronal “hardware” and also on the 
neuronal noise interfering with the signal. The last feature causes the process of 
spike encoding is noisy, which results in variable timing of individual APs in 
response to identical inputs (3). In many sensory systems it is relatively easy to 
assess this time precision experimentally, however in other systems the neuronal 
activity do not correlate with available stimuli so apparently.  
In the software environment GENESIS 2.2, we constructed a multicompartmental 
model of rat CA3 hippocampal pyramidal neuron, consisting of soma, dendritic 
tree and axonal initial segment (IS). We implementated voltage dependent 
conductances (Na fast current, high-voltage activated-slowly inactivating Ca 
current, delayed rectifier K current, A-type of transient K current, long-duration 
Ca-dependent AHP K current, short-duration voltage and Ca-dependent K 
current)  that included the mechanisms of channel noise generation. The noise 
corrupted the propagation of postsynaptic signal at the soma-dendritic (SD) 
membrane and the AP initiation at the IS. Random spatio-temporal patterns of 
synaptic activity were presented to the neuron repeatedly and elicited sequences 
of APs were analyzed by peri-stimulus time histograms (PSTHs) and statistically 
processed. The channel noise affected the time precision (measured by standard 
deviation of AP time jitter) of neuronal responses that varied from milliseconds 
(due to the channel noise of voltage-dependent channels with slow dynamic) to 
submilliseconds or even few microseconds for the Na channel noise only. The 
variability of the spatio-temporal pattern of synaptic activity, causing different 
voltage slopes at the IS, influenced the precission of APs maximaly by an factor 
of 10.  
 
1. Abeles M., Prut Y., Bergman H, Vaadia E.: Synchronization in neuronal 
transmission and its importance for information processing. Prog. Brain. Res. 102, 
395-404, 1994. 
2. Shadlen M.N., Newsome W.T.: Noise, neural codes and cortical organization. 
Curr. Opin. Neurobiol. 4, 569-579. 1994. 
3. Schneidman E., Freedman B., Segev I. Ion channel stochasticity may be critical 
in determining the reliability and precision of spike timing. Neural Comput. 10, 
1679-1703. 1998. 
 
Supported by GAUK grant no. 203212 32/05 and by the GACR grant no. 
305/05/P198. 



CONTRIBUTION OF PUTATIVE VOLTAGE SENSORS IN DOMAINS I 
– IV OF THE CA 3.1 CALCIUM CHANNEL TO THE CHANNEL 
GATING

V
 Ľ. Lacinová, M. Kurejová, N. Klugbauer1 Institute for Molecular 

Physiology and Genetics, Slovak Academy of Sciences, Bratislava, Slovakia, 
1Institut für Experimentelle und Klinische Pharmakologie und Toxikologie 
Albert-Ludwigs-Universität, Freiburg, Germany.  

Voltage activated calcium channels consist of four homological domains, each 
containing permanently charged S4 segment. These S4 segments form putative 
voltage sensor of the channel. According to current hypothesis opening and 
closing of voltage-dependent channels is accompanied by movement of voltage 
sensor. We have investigated the contribution of S4 segments in individual 
domains of the murine T-type Cav3.1 channel to the channel gating by 
replacement of charged arginine residues by neutral cysteines. Four point 
mutants were constructed: R180C, R834C, R1379C and R1717C and four 
double mutants combining mutations in two neighboring domains. Whole cell 
current was measured from HEK 293 cells transiently expressing individual 
channels with 2 mM Ca2+ as a charge carrier. Voltage dependence of steady-state 
inactivation was fitted by a single Boltzmann function. Voltage dependence of 
current inactivation was significantly shifted in all four mutants and the 
corresponding slope factor was significantly increased in all cases. Voltages for 
half-maximal inactivation (V0.5) were as follow: -67.0±1.3 mV (wild type), -
74.0±1.7 mV (R180C), -76.7±1.5 mV (R834C), -84.2±0.9 mV (R1379C) and -
75.0±1.5 mV (R1717C). Corresponding slope factors (dV) were: 4.6±0.3 mV 
(wild type), 7.6±0.4 mV (R180C), 6.6±0.2 mV (R834C), 8.3±0.2 mV (R1379C) 
and 6.4±0.3 mV (R1717C). Time constants of current activation determined 
from Hodgkin-Huxley fit of individual current traces were moderately 
accelerated at depolarizations just above the threshold for current activation. 
Time constants of current inactivation were not affected by above-mentioned 
mutations. All observed effects were approximately additive in double mutants. 

 
Supported by grants from Volkswagen Stiftung, VEGA No. 2/4009 and APVT-
51-027404. 



REGULATION OF STRESS-INDUCED INCREASE IN TYROSINE  
HYDROXYLASE GENE EXPRESSION AND PROTEIN IN THE  
DORSOMEDIAL HYPOTHALAMIC NUCLEUS OF RATS  
R. Lukačková, B. Mravec, I. Bodnar, O. Križanová, E. L. Sabban1, K. Pacák2,  
M. Palkovits3, R. Kvetňanský Institute of Experimental Endocrinology,Slovak 
Academy of Sciences, Bratislava, Slovakia, 1New York Medical College, Valhalla, 
USA, 2National     Institute of Child Health and Human Development, Bethesda, 
USA, 3Hungarian Academy of Sciences and Semmelweis University, Budapest, 
Hungary 
 
The dorsomedial nucleus (DMN) has been suggested as an important coordinate 
center in the regulation of autonomic and neuroendocrine system activities, espe-
cially in elaborating of response to stress. Previous studies have shown an exis-
tence of tyrosine hydroxylase (TH) immunopositive cells in DMN. We studied 
gene expression of catecholamine biosynthetic enzymes and in vivo norepineph-
rine release in the DMN in rats under control and stressful conditions. Moreover, 
we investigated effect of transection of brainstem pathways, or posterolateral sur-
gical deafferentation of the dorsomedial or paraventricular nucleus on tyrosine 
hydroxylase gene expression in DMN.  Both, single and repeated exposure to 
immobilization stress (IMO) for 2 hrs/day elicited about  
6-fold increase in TH mRNA. Moreover, a huge increase in extracellular norepi-
nephrine levels in DMN was observed in acutely stressed rats. TH protein levels 
were only slightly elevated after repeated IMO. Dopamine-β-hydroxylase mRNA 
has also been detected in DMN but only in a very low level estimated by 
seminested PCR. In contrast, PNMT mRNA level was detectable, especially after 
stress. Surgical transection of ascending neuronal pathways at the lower brain-
stem, as well as knife cuts immediately caudal and lateral to the DMN abolished 
IMO-induced increase in TH mRNA level in the DMN. However, knife cuts ros-
tral and lateral to the DMN (transection between the PVN and the DMN) did not 
influence the stress-induced increase TH mRNA level in the DMN. Our data indi-
cate that TH gene expression is induced by a single and repeated IMO stress in 
dorsomedial hypothalamic neurons. The expression of TH in the DMN seems to 
be controlled by ascending inputs from lower brainstem or spinal cord neurons 
but not by hypothalamic paraventricular neurons. 
Support Contributed By: Supported by Vega 2-5125;Slovak-US 002/2003 and  
SP grant 51/0280800-04. 



VPLYV KRÁTKODOBÉHO PODÁVANIA KYS. 13-CIS RETINOVEJ NA 
EXPRESIU VYBRANÝCH LIGANDOM-INDUKOVATEĽNÝCH 
TRANSKRIPČNÝCH FAKTOROV V PEČENI POTKANA. D. Macejová, O. 
Križanová1, J. Brtko Ústav experimentálnej endokrinológie SAV, Bratislava, SR 
1Ústav molekulárnej fyziológie a genetiky SAV, Bratislava, SR 
 
Retinoidy, prírodné a syntetické deriváty vitamínu A, hormóny štítnej žľazy 
a estrogény regulujú množstvo biologických procesov, ako metabolizmus, 
bunkovú proliferáciu, diferenciáciu, rast a vývoj, in vitro a in vivo (1, 2, 3). Ich 
účinky sú sprostredkované príslušnými jadrovými receptormi patriace do 
„steroid/thyroid/retinoid“ veľkorodiny jadrových receptorov, ktoré sú zároveň 
ligandom-indukovateľné transkripčné faktory. Kys. 13-cis retinová (13cRA) sa 
v humánnej medicíne používa pri liečbe ťažkej formy akné, je však zároveň 
sľubná v liečbe rôznych nádorových ochorení. V našich experimentoch sme 
zistili, že podávanie 13cRA zvýšilo expresiu Na+/Ca+ výmenníka v srdci a mozgu 
potkana (4) a zároveň modulovalo expresiu IP3 receptorov v mozgu potkana (5). 
Cieľom tejto štúdie bolo sledovať vplyv krátkodobého podávania 13cRA na 
expresiu vybraných jadrových receptorov RAR (α, β, γ) , RXR (α, β ), TR (α, β), 
ERα, PPARγ, ich koregulátorov N-CoR, SRC-1, SMRT a génov pre 5’-DI, NIS, 
EGFR a erb-B2/neu v pečeni potkana. Samcom potkana kmeňa Wistar bolo 
podaných vnútrožalúdočnou sondou 5 dávok 13cRA (Roaccutane, 1 mg/kg v 
tylóze) každý druhý deň. Kontrolným zvieratám bola podaná rovnakým spôsobom 
tylóza. Expresia jadrových receptorov a ich koregulátorov bola sledovaná 
semikvantitatívnou RT-PCR metódou. Zistili sme, že v pečeni potkana sa 
exprimujú všetky nami sledované podtypy RAR, TR, ERα a PPARγ, gény pre 5’-
DI, NIS, N-CoR, SRC-1, SMRT, EGFR a erb-B2/neu. Navyše, ukázali sme, že 
expresia RARβ a PPARγ je signifikantne zvýšená v pečeni zvierat, ktorým bola 
podávaná 13cRA, v porovnaní s kontrolnou skupinou. Naopak, expresia RARα, 
RARγ, RXRβ, TRβ a NIS bola signifikantne znížená. Expresia ostatných nami 
sledovaných parametrov bola v pečeni po podávaní 13cRA nezmenená. (Grant 
VEGA No. 2/5017/5, 2/3008) 
 
1. Pfahl M, Chytil F: Annu. Rev. Nutr. 16:257-283, 1996 
2. Vonderhaar BK, Greco AE: Endocrinology 104:409-18, 1979 
3. Saji S et al.: Proc. Natl. Acad. Sci. U. S. A. 97:337-42, 2000 
4. Hudecová S, Štefánik P, Macejová D, Brtko J, Križanová O: Gen. Physiol. Biophys. 
23: 417-422, 2003 
5. Štefánik P, Macejová D, Mravec B, Brtko J, Križanová: Neurochem. Int. 46:559-564, 
2005 



TRANSFER HORMÓNOV DO PLEURÁLNYCH EXUDÁTOV 
A SYNOVIALNEJ TEKUTINY. L.Macho (1), J.Rovenský (2), E.Šimorová (2), 
O.Greguška (2), Ž.Rádiková (1), R.Imrich (1), M.Vigaš (1). (1) Ústav 
experimentálnej endokrinolgie, Slovenská akadémia vied, Bratislava, (2) Národný 
ústav reumatických chorôb, Piešťany. 
 
Okrem plazmy sa rôzne hladiny hormónov zistili aj vo viacerých telesných 
tekutinách, napr. sliny, slzy, pot, peritoneálna a synoviálna tekutina. Nakoľko 
hormóny zasahujú do regulácie funkcie imunitného systému môže ich prítomnosť 
v exudátoch ovplyvňovať priebeh lokálnych zápalových procesov. Sledovali sme 
preto obsah hormónov v pleuralnych exudátoch (PEXD) u pacientov s pleuritídou 
a tu,orom pľúc, ďalej v synovialnej tekutine (SF) kolena pri reumatoidnej artritíde 
(RA) a osteoartróze (OS). U 18 pacientov s pleurálnym exudátom (priemerný vek 
62±3 r), u 19 pacientov s RA a u 11 pacientov s OS (rovnakého priemerného 
veku) sa v plazme, v PEXD a SF stanovili koncentrácie hormónov: kortizol, 
aldosterón, testosterón, dehydroepiandrosterón, progesterón, 17β-estradiol, 
prolaktín, inzulín a c-peptid použitím rádioimunologických metód. 
             V pleurálnom exudáte pacientov sa zistili vyššie koncentrácie 
dehydroepiandrosterónu a nižší obsah testosterónu, estradiolu a prolaktínu pri 
porovnaní s plazmou. Hladiny ostatných hormónov boli v PEXD podobne ako 
v plazme. V synoviálnej tekutine pacientov s RA sa ziztili vyššie koncentrácie 
estradiolu, progesterónu a aldosterónu v porovnaní s pacientami s OS. Hladiny 
kortizolu, dehydroepiandrosterónu a testosterónu boli v SF podobné u pacientov 
s RA aj OS. Okrem steroidných hormónov sa v SF zistil aj obsah inzulinu, c-
peptidu a prolaktínu. Hladiny inzulínu v SF boli dokonca vyššie ako v plazme 
a nepozoroval sa rozdiel medzi pacientami s RA a OS. Určenie pomeru 
koncentrácie prozápalových (estradiol) a protizápalových (kortizol, testosteron) 
steroidov ukázalo významné zvýšenie prozápalovo pôsobiacich steroidov v SF pri 
RA. 
              Porovnanie hladín hormónov v PEXD a SF ukázalo, že koncentrácie 
kortizolu, progesterónu a dehydroepiandrosterónu sú v PEXD vyššie ako v SF. 
Hladiny inzulínu, testosterónu a estradiolu boli v PEXD nižšie ako v SF od 
pacientov s RA.  
       Tieto sledovania dokázali prítomnosť hormónov aj v pleurálnom exudáte. 
Ďalej sa zistili rozdiely v hladinách hormónov v PEXD a SF čo ukazuje na 
špecificitu transferu hormónov do exudátov v tkanivách rôznej lokalizácie. 
Projekt podporovaný grantom AVPT-21-008602 a grantom MZ SR. 



INFLUENCE OF SCAVENGERS OF REACTIVE OXYGEN SPECIES ON 
LEARNING IMPAIRMENT ELICITED BY FLUROTHYL EPILEPTIC 
SEIZURE. 
J. Mareš, M. Pometlová, D. Krýsl, R. Rokyta, Ústav normální, patologické a 
klinické fyziologie, 3. LF UK Praha, Praha, Česká republika 
 
Wistar albino rats exhibited impairment of learning in water maze after one 
epileptic seizure elicited by Flurothyl. In our pervious experiments we 
demonstrated that the learning could be preserved by hypoxic preconditioning (3 
days prior the seizure). The same effect was observed after the application of 
melatonin 1 h prior the seizure. We suppose that this effect is probably related to 
the scavenger activity of melatonin. Therefore we tested time relation of its 
application and action of another scavenger – reduced glutathione. The 
experiments were performed on young male Wistar rats. Application of melatonin 
(100 mg/kg i.p.) 2.5 min after the seizure improved the last phase of learning 
since the 4th day. We observed similar effect after application of glutathione (50 
mg/kg i.p.)  10 min before the seizure. The effect of melatonin application 6 h 
after the seizure was not apparent. Pretreatment with melatonin 1h prior the 
hypobaric hypoxia decreased preconditioning effect. Our results support the 
possibility of involvement of free radicals in some functional changes caused by 
epileptic seizure. 
 



A BIOCHEMICAL AND HISTOCHEMICAL  STUDY OF  GAMMA-
GLUTAMYLTRANSPEPTIDASE (GGT)  ACTIVITY IN  HUMAN BRAIN 
TUMORS  V. Mareš 1,4, V. Lisá1, H. Kozáková2, J. Marek3, J. Stremeňová1, 
F.Tovaryš3, V. Dbalý3, M. Syrůček3,  A. Šedo1  1The Joint Laboratory of Cancer 
Cell Biology of the Institute of Physiology, Academy of Sciences and the  1st 
Medical Faculty, Charles University, Prague, 2Institute of Microbiology, 
Academy of Sciences, Prague, 3Departments of  Pathology and Neurosurgery,  
Hospital Na Homolce, Prague, 4Faculty  of Natural  Sciences, University of J.E. 
Purkinje, Ústí nad Labem, Czech Republic. 
 
Growth  progression of  tumors is controlled by complex interactions  between the 
parenchymal  transformed cells  and the blood vessels.  In brain gliomas, these 
interactions involve up-regulation of  several receptor-ligand molecular systems, 
including cell adhesions,  growth factor receptors, activity of some enzymes and 
other molecular species.  In this study we examined catalytic activity of  GGT,  
the specific molecular constituents of the normal brain vascular system  and its 
astroglial envelopes, in  biopsies  of  several types of human brain tumors  of  
different WHO grade of malignancy (G- I to IV). In gliomas, activity of  GGT  
was found  to vary both  within the  individual  biopsy samples and  the 
malignancy grade scale. Within the tumor, GGT  was localized primarily in the 
blood vessels.  In G-IV  gliobastoma  multiforme, high enzyme activity was 
observed also in the in between tumor parenchyma, rich in  the transformed 
astrocytes. The latter displayed often  a hypertrophic  morphology and GFAP 
immune-positive fibers. As a consequence, the average values of GGT  activity  in  
higher grade tumors, i.e. anaplastic astrocytoma (G-III) and glioblastoma  
multiforme (G-IV) samples, was higher then in those of lower WHO grades.  
Activity of GGT was relatively high  also  in the ventricle-appendages-derived 
tumors i.e. from the  cells which  are GGT strongly positive already under normal 
conditions  as well as  the samples with  post-irradiation reactive gliosis. The 
tumor  grade dependence of GGT activity was also evident, although at the much  
lower base line,  in  G-I and G-II  meningeomas.  We assume that  up-regulation 
of GGT is primarily related to  maintenance of  redox potential homeostasis 
(GGT) of  tumors and  higher level of oxidative stress  in their higher  grade 
groups.  
Supported by the  Ministry of Health of the  Czech Republic (Grant No. 8105-3) 
and   Academy of Sciences  (Project  AV0Z 501 10509) of the Czech Republic.  



CHANGES OF THE ACTIVITY OF CORTICAL NERONES IN 
OFFSPRING OF MOTHERS EXPOSED TO ETHANOL ABUSUS.  
D. Marešová, J. Bortelová, S.Trojan Institute of Physiology, First Medical 
Faculty, Charles University, Prague, Czech Republic. 
 
Prenatal exposure to ethanol can cause many disorders characterized by central 
nervous system dysfunction with anatomical abnormalities in several brain 
regions. It is probably an outcome of numerous mechanisms (ethanol-induced 
process of apoptosis, interaction with neurotransmitter systems, etc.). 
In the present study functional changes of cortical neurones in offspring of 
mothers exposed to chronic ethanol intake were tested. Mothers obtained ethanol 
during all pregnancy and lactation in the drinking water as a 10 or 20 % solution. 
Mothers of controls offspring did not received alcohol. 
Excitability of cortical neurones was tested in young rats (18, 25 and 35-day-old) 
by repeated stimulation of the sensorimotor cortex (frequency 8 Hz, pulse 
duration 1 ms, intensity 3 – 5 mA and 15 s stimulation was repeated 5times 
always 1 min after the end of previous evoked cortical afterdischarge - AD). 
The duration of evoked cortical afterdischarges was measured and results were 
statistically evaluated. 
In offspring of mothers drinking 10 % solution of ethanol, the evoked cortical 
activity was effected only in minimal extend. In 18-day-old rats (mothers drinking 
20 % solution of ethanol), the shortening of duration of cortical afterdischarges 
was statistically significant (p≤ 0.001). In older animals (25 and 35-day-old) the 
duration of ADs did not differ from that in control animals. 
Alcohol drinking during pregnancy can affect the brain development of their 
offspring – from mild impairment of brain function to full-blown fetal alcohol 
syndrome (FAS). 
 
Supported by grant UK 45/2004 and MSM 0021620816 
 



EFFECT OF TRANSGENIC RESISTIN EXPRESSION ON PROTEIN 
KINASE C ACTIVATION AND SKELETAL MUSCLE INSULIN 
SENSITIVITY I. Marková1,2, O. Nováková2, F. Novák 2, L. Kazdová1, M. 
Pravenec3 1Institute for Clinical and Experimental Medicine,Prague, 2 Faculty of 
Science, Charles University, Prague, 3Institute of Physiology, Czech Academy of 
Sciences, Prague, Czech Republic. 
 
Resistin has been proposed as adipokin involved in the etiology of insulin 
resistance. However, the mechanism(s) responsible for   impaired glucose 
metabolism in skeletal muscle is still unclear. We have previously shown that 
transgenic expression of resistin in the adipose tissue of spontaneously 
hypertensive rats (SHR) was associated with increased serum free fatty acids, 
skeletal muscle triglyceride accumulation and resistance to insulin action. In this 
study we investigated if increased expression of resistin in adipose tissue is 
related to protein kinase C (PKC) activation and cellular localization in skeletal 
muscle. One year old male SHR expressing the mouse resistin gene under control 
of fat-specific aP2 promoter were used. Control group comprised age-matched 
genetically identical rats with absence of the transgene. All animals were fed a 
diet with 60% fructose for 2 weeks before the end of the study. Tissue sensitivity 
to insulin action was measured in vitro without or with insulin (250 µU/ml) 
according to basal and insulin-stimulated 14C-U-glucose incorporation into muscle  
glycogen and oxidation to CO2 . One year old transgenic rats displayed higher 
body weight (389±6 vs 370±5 g, p<0.05) and elevated epididymal fat pad weight 
(0.922±0.035 vs 0.709±0.043 g /100g BW, p<0.02) compared to the control 
group. Serum triglyceride concentrations were increased (1.99±0.15 vs 1.34±0.11 
mmol/l, p < 0.01). The  transgenic expression of resistin substantially impaired 
the tolerance to the oral glucose load (AUC0-120: 1026±131 vs  725±14 
mmol/l/120 min., p<0.02) and increased hyperinsulinemia. Expression of 
transgenic resistin was associated with almost total adipose tissue resistance to 
insulin action. Skeletal muscles isolated from transgenic rats exhibited a 
significant decrease in glucose oxidation, measured in vitro according to 14C-U-
glucose incorporation into CO2. Study of insulin signalling indicated that there 
was a significantly higher protein content of PKC θ isoform by 39% (p<0,05) and 
318% (p<0,01) in membrane and cytosolic fraction, respectively. The results 
indicate that chronic transgenic expression of resistin gene was associated in one-
year old animals with increased serum triglycerides, hyperinsulinemia, markedly 
impaired glucose tolerance and suggest possible involvement of PKC θ activation 
in development of insulin resistance. 
This study was supported by grant NR/7403-3 from IGA MH CR. 
 



LIMB EXPLANT CULTURES IN APOPTOSIS RESEARCH E. Matalová, 
A. Norek, I. Míšek, A. S. Tucker* Laboratory of Animal Embryology, Academy 
of Sciences, Brno, Czech Republic * King´s College, Guy´s Hospital, London, 
United Kingdom 
 
Limb development provides an interesting model to study apoptosis during 
mammalian embryogenesis. Interdigital web regression is a prominent 
morphogenetic event resulting in digit separation. Morphogens engaged in this 
process involve e. g. members of BMP and Wnt superfamilies. Cystein 
proteases called caspases mediate intracellular signal transduction and apoptosis 
execution. 
To investigate molecular machinery engaged in apoptosis signalling, ex vivo 
systems are of a great importance. Limb explant cultures are thus an useful tool 
to investigate particular steps of apoptotic cell death machinery and to modulate 
signalling pathways which can not be silenced by knock-out due to early 
embryonic lethality. 
Mouse front limbs, embryonic day 12.5 and 13.5, respectively, were mounted 
on filters supported by metal grids and cultured up to 5 days ex vivo. Inspection 
of general morphology of explanted limbs indicated normal digit separation and 
interdigital tissue regression as in vivo, just slightly delayed. Having established 
the limb explant culture system, pharmaceutical inhibition of caspases was 
performed and impact on digit separation evaluated. Two methods of inhibitor 
delivery were tested, implanted beads soaked in the inhibitor and inhibitor 
diluted in the culture medium. Inhibitor penetration throughout the tissue was 
confirmed using a biotinylated pan caspase inhibitor followed by tracing of 
biotin in the histological sections by alkaline phosphatase color reaction. The 
best results were achieved with inhibitor provided in the medium. In these 
samples, inhibition of interdigital web regression was achieved and the digits 
did not separate.  
Explant cultures represent an unique opportunity to perform “animal-friendly” 
functional studies. Thus, individual caspases engaged in interdigital apoptosis 
can be further followed and also cross-inhibitions revealing molecular signalling 
networks engaged in embryonic apoptosis can be easily investigated.  
 
Research in Brno lab runs in the frame of IRP IAPG No. AVOZ 50450515 and 
COST B23. 

 



CORTICAL  PHOTOTHROMBOTIC  ISCHEMIC  LESION: 
INFLUENCE  OF  HYPOXIC  PRECONDITIONING  AND 
MELATONIN  APPLICATION  I. Matějovská, K. Bernášková, J. Mareš, 
D.Krýsl  Department of Normal, Pathological and Clinical Physiology, 3rd 
Medical School, Charles University, Prague 
 
Rose Bengal (RB) technique of photothrombotic occlusion of blood vessels 
is a commonly used model of focal ischemic lesions. It is based on the 
sensitization of endothelial cells and the subsequent activation of  blood 
coagulation, which are both closely related to the formation of reactive 
oxygen species (ROS). ROS are also involved in the general mechanisms of 
neural injury and hypoxic/ischemic preconditioning. We tested the 
sensitivity of this model of focal ischemia to preconditioning with hypobaric 
hypoxia and pre-treatment with the ROS scavenger melatonin. Experiments 
were performed on adult male Wistar rats. Controls were not exposed to any 
other experimental manipulation. One group of experimental animals was 
exposed to hypobaric hypoxia (1 hour, 9 000 m) 72 hours before irradiation. 
Other group was pre-treated by i.p. melatonin 1 hour before 
photothrombosis. Under ketamine/xylazine anesthesia the RB solution was 
applied via the tail vein. Immediately after application the scull over the left 
sensomotor cortex was exposed to a laser beam (532 nm) for 9 min. 72 
hours after the irradiation, the brains were perfused, 1 mm coronary slices 
were obtained and  stained with TTC (2,3,5-triphenyltetrazolium chloride). 
In the control group, surface lesion was observed only in 1 animal, while 15 
animals developed deep damage involving the striatum. In the group pre-
exposed to hypoxia, 1 animal displayed a surface defect and 10 animals 
showed severe lesions. In the group of animals pre-treated with melatonin,  
surface lesion was observed in 10 animals, whereas only 4 animals 
developed deep lesion. Chi square test has shown highly significant 
differences among all three groups.  
Conclusions: Pre-exposure to hypobaric hypoxia did not induce significant 
protection of ischemic damage in our experiment. However, pre-treatment 
with melatonin significantly reduced the size of brain tissue damage in this 
model. We suppose that the scavenger effect of melatonin influenced 
primarily the pathological changes in the vascular endothelium and the 
subsequent blood coagulation during and after irradiation. 
Supported by: VZ 0021620816 and GAUK 104/2004/C/3LF. 



DISODIUM CROMOGLYCATE REDUCES HYPOXIA-INDUCED 
PULMONARY HYPERTENSION IN RATS  
H. Maxová1, O. Hniličková2 , V. Hampl2, J. Herget2

Departments of 1Pathological Physiology and 2Physiology Second Faculty of 
Medicine, Charles University, and Centre for Cardiovascular Research, 
Prague, Czech Republic 
 
      Exposure to chronic hypoxia results in hypoxic pulmonary hypertension. 
We hypothetize that collagenolytic enzymes produced among others by mast 
cells can play an important role in  remodeling of the peripheral pulmonary 
vessels. Present study was designed to determine whether disodium 
cromoglycate (DSCG) an inhibitor of the mast cell secretion prevents 
development of hypoxic pulmonary hypertension in rats exposed to chronic 
hypoxia.  
      Four groups of adult male Wistar rats were studied. Experimental groups 
were exposed for 3 weeks to isobaric hypoxia (FIO2 0.1) and treated with 
DSCG (40 mg/kg, i.p.). DSCG was given first 4 days of hypoxic exposure 
(group   DSCG + H, n = 8) and last 4 days of exposure (H + DSCG, n = 8). 
These groups were compared with untreated rats exposed to hypoxia (H, n = 8) 
and with normoxic controls (N, n = 8). Cardiac output (CO), pulmonary arterial 
blood pressure (PAP), systemic arterial blood pressure (SAP), right and left 
heart ventricle weight were measured. The results evaluated by ANOVA with 
Fischer´s post-hoc test are summarized in table.  
 

 Group CO (ml) PAP (mmHg) SAP (mmHg) 
 

RV/BW 
(mg/100g) 

N 61 ± 3 15 ± 1 114 ± 4   46 ± 1 
H 37 ± 3 ∗ 30 ± 2 ∗ 112 ± 4 110 ± 7 ∗ 
DSCG + H 38 ± 2 ∗ 25 ± 2 ∗ # 111 ± 5 100 ± 7 ∗ 
H + DSCG 35 ± 2 ∗ 33 ± 2 ∗ 118 ± 4   89 ± 2 ∗ # 

 
 
 
  

 
 
  Data are means ± SEM, ∗p < 0,0001 groups differ from group N,   
   #p  < 0,05 groups with DSCG differ from group H. 
 
      We conclude that DSCG applied in the early phase of exposure to hypoxia 
significantly reduces the development of hypoxic pulmonary hypertension.  
 
This work was supported by grants GAČR 305/03/P040, GAČR 305/05/0672 and 
Centre for Cardiovascular Research 1M6798582302. 
 
 

 

 

 
 
                                                                                                                                                     
 
 



 

NEIGHBORHOOD OF T-TUBULES IN DYADS OF OXIDATIVE 
MUSCLES IN MICE A. Mikušová, M. Novotová, I. Zahradník Institute of 
Molecular Physiology and Genetics, Slovak Academy of Sciences, Bratislava, 
Slovakia. 
 
Oxidative muscles are characterized by high content of mitochondria that are 
localized mostly near I-bands in skeletal muscle cells but along sarcomeres in 
cardiac muscle cells. In slow muscles, direct communication of mitochondria 
with membranes of T-tubules was described at sites of dyadic connections (1). 
Based on short distance between mitochondria and the dyadic complex in 
cardiac myocytes, possible role of mitochondria in sequestration of Ca2+ ions 
was considered (2). The aim of this study was to analyze and to compare 
environment of the T-tubules in dyads of two distinct types of oxidative 
muscles – soleus and ventricular muscles.  
A stereological method of vertical sections was used for analysis of electron 
microscopic images (3). It was found that the volume and surface densities of 
membranes of T-tubules and of cisterns of the sarcoplasmic reticulum (SR) 
were similar in both types of oxidative muscles and the difference was not 
statistically significant. Analysis of the neighbourhood revealed similar 
occurrence of various organelles in the vicinity of T-tubules in both muscle 
types. Prevalently, membranes of SR cisterns (54% soleus and 64% ventricles), 
cytoplasm (20% and 24%), actin filaments of I-bands (12% and 4%), 
mitochondria (8% and 4%), and myosin filaments of A-bands (4% a 3%) were 
found in the nearest neighbourhood of T-tubules. Less frequently were found 
membranes of SR (1% a 2%), lipid droplets (0.4% a 0.0%), and membranes of 
the T-system (0.2% a 0.0%).  
Our stereological analysis provided the first quantitative data on the neighbour-
hood of T-tubules in dyads of muscle cells. Results are in agreement with 
understanding of the dyadic function in excitation-contraction coupling. 
However, they also point to substantial extent of interaction between 
membranes of T-tubules and of mitochondria that can be of significance for 
regulation of energetics in skeletal and cardiac types of oxidative muscles. 
Supported by VEGA 2/3189/23 and 2/6079/26. 
1. Tarabová B, Zahradník I, Novotová M: Physiol. Res.52: 42P, 2003.  
2. Ramesh V et al.: Ann N Y Acad Sci.853: 341-344, 1998. 
3. Novotová M et al.: New Frontiers in Basic Cardiovascular Research, p. 35,

2004. 
 



ALCOHOL ABUSE IN MOTHERS DURING GRAVIDITY AND 
CHANGES OF HIPPOCAMPAL NEURONS IN THEIR OFFSPRING 
M. Milotová, V. Riljak, M. Langmeier, D. Marešová, K. Jandová, J. Pokorný 
Institute of Physiology of the First Medical Faculty of the Charles University in 
Prague, Albertov 5, 120 28 Prague 2, Czech Republic. 
This study was supported by grants GAČR 305/03/H 148 and GAUK 45/2004 
 
A neurotoxic effect of alcohol on the CNS of laboratory rats in the prenatal and 
postnatal period was studied. Next aim of the experiment was to analyse structure 
of the hippocampus after the prenatal and postnatal exposure to alcohol and to 
identify the most vulnerable hippocampal regions. 
Pregnant Wistar rats of our own breed received 20% alcohol, p.o. at libitum, 
every day since the conception  to weaning of their offspring (the 28th day of 
postnatal life). Since the birth (the day 1) till the age of 28 days offspring were 
kept together with their mother and were exposed to postnatal alcohol effect 
(alcohol in breast milk). At the age of 18, 35 or 90 days animals were perfused 
under deep thiopental anaesthesia with buffered solution of paraformaldehyde. 
Serial sections were stained with Fluoro-Jade B and DNA specific dye bis-
benzimide (Hoechst). 
The brain of young rats aged 18, 35 and 90 days was analysed under the light 
microscope. In CA1 and CA3 areas and in Gyrus dentatus of the hippocampus, 
groups of degenerating cells were observed. In 90-day-old offspring no 
degenerating cells were observed in the above mentioned areas of the 
hippocampus. In all offspring (in the age of 18, 35 and 90 days) some cells with 
fine granulated karyons were identified, which were accompanied with high 
numbers of glial cells. 
Our results demonstrate the neurotoxic effects of alcohol and the high 
vulnerability of the developing CNS. Remarkable is the observation of high 
numbers of dying cells one week after the last exposition to alcohol in 35-day-old 
offspring. It suggests that the process of neuronal circuit remodelling in the 
juvenile tissue is long-term and is probably triggered by apoptosis. The 
identification of cells with fine granulated karyons indicates the role of apoptotic 
mechanism in the cell death. 
 



CHRONOBIOLOGICKÉ (CHROBIO) ZMENY V AKTIVITE Mg ATPázy 
V MITOCHONDRIÁCH Z MYOKARDOV KONTROLNÝCH A AKÚTNE 
DIABETICKÝCH POTKANOV J. Mujkošová, M. Ferko, A. Ziegelhöffer. 
Ústav pre výskum srdca, Slovenska akadémia vied, Bratislava 
 
Úvod : V minulosti sme zistili, že v akútnom diabetickom (DIA) myokarde 
mitochondrie (MIT ) vykazujú signifikantné zvýšenie totálnej Mg-ATPázy (ATP-
syntáza v obrátenej reakcii) a taktiež zvýšenie fluidity MIT membrán (FMM). 
Tieto nálezy boli v rozpore s predstavou, že v dýchacom reťazci MIT DIA sŕdc sa 
tvorí množstvo voľných radikálov, ktorým sa prisudzovala zodpovednosť za 
zhoršenie parametrov oxidačnej fosforylácie a zvýšenie rigidity MIT membrán v 
dôsledku oxidácie membránových lipidov alebo následkom neenzýmovej 
glykácie membránových proteínov. Cieľmi práce bolo: i) objasniť dôvod 
a funkčný význam zvýšenia totálnej MIT Mg-ATPázy , t.j. Mg-závislej a DNP-
stimulovanej MIT ATPázy (ATPáza) v súvislosti so zvýšením FMM v myokarde 
pri akútnom diabete; ii) zistiť, či sú uvedené vzťahy ovplyvňované CHROBIO 
zákonitosťami. Materiál a metódy: Experimentálny DIA: potkany Wistar, samci 
230+20 g; streptozotocín (STZ) jednorázovo 55 mg/kg i.p., po 8 dňoch ukončený 
cervikálnou dislokáciou. Experimentálne zvieratá ustajnené  po 3-4, v 12 h 
svetelnom režime, pri teplote 21-23°C, na peletovej strave, s voľným prístupom k 
vode. Izolácia MIT: Nagarase 2,5mg/g tkaniva, diferenciálna centrifugácia. MIT 
ATPáza stanovená na báze Pi uvoľneného štiepením ATP v prítomnosti DNP 
(2,4-dinitrofenol 0,01mmol.l-1). Obsah konjugovaných diénov (KD) v lipidickej 
frakcii MIT membrán bol stanovený spektrofotometricky. Výsledky a diskusia: 
Potvrdili sa zistenia predchádzajúce, že myokard potkanov s akútnym DIA 
vykazuje signifikantne (p< 0.05) vyššiu aktivitu MIT ATPázy v porovnaní s 
hodnotou  paralelne chovaných  kontrolných  zvierat. Obsah KD, ktorý je 
významným modulátorom FMM, bol v MIT lipidoch z DIA sŕdc znížený o 
17,82% v porovnaní s kontrolnými hodnotami u zdravých zvierat. Napriek tomu, 
že zníženie KD nebolo signifikantné (p>0.05), nález je v súlade s nárastom 
fluidity MIT membrány popísaným v DIA srdciach v predchádzajúcich 
experimentoch. Získané výsledky odhalili aj CHROBIO závislosť: Prirodzená 
aktivita MIT ATPázy v myokarde je signifikantne vyššia v období zima - jar 
(november –apríl) ako v období leto - jeseň (jún-október). Podobná CHROBIO 
regulácia bola zistená aj v diabetických srdciach.Záver: i) Srdcia potkanov 
s akútnym DM vykazujú zvýšenú aktivitu  MIT ATPázy oproti  MIT zo zdravých 
sŕdc. Tento nález sprevádza znížený obsah KD v lipidoch MIT membrán. ii) MIT 
ATPáza v myokarde potkanov vykazovala signifikantne (p< 0.05) vyššiu aktivitu 
v období zima - jar ako v sezóne leto - jeseň. Táto CHROBIO závislosť platila aj 
u diabetických zvierat. Granty: 1/2053/03, 2/5110/25, 2/3123/23, 02/3185/24; OG 
SR CCHS-IPM; APVT: 51-013802, 51-017902; SP 51/0280900/0280901. 
 



POSSIBILITIES OF IMPROVEMENT VIDEO-CAPILAROSCOPY FOR 
ANALYSIS OF CHANGES OF THE VASCULATURES UNDER THE 
EXPERIMENTAL CONDITIONS P. MUSIL 1,  P. KANIA  2, J. KYSELOVIČ 3 
1 Faculty of mathematics, physics and informatics, Comenius University, 
Bratislava, 2 Institute of Chemical Technology, Prague, 3 Pharmaceutical 
faculty, Comenius University Bratislava 
 
BACKGROUND AND PURPOSE: This study was designed to investigate the 
changes of the diameter of vasculatures under local pharmacological intervention.  

METHODS: The microcirculation in the rat mesentery of the 12 spontaneous 
hypertensive rats was visualized in real time with the used intravital 
videomicroscopy.  Under total anesthesia the mesentery was carefully placed into 
a glass chamber with 0.9% NaCl solution (with temperature 37°C). The chamber 
was placed on the stage of the reflex microscope for in vivo microscopy 
recording. Norepinephrine NE (five different concentrations from 10-8 to 10-4 in 
0.9% NaCl solution) was locally applied as describes before (1). We started 
recording every 30sec for 6 minutes, when zero time was 1 minutes before 
application NE. Hearts were removed directly after observation and processed for 
histology.  

RESULTS: In control conditions (before measuring and during application of 
NaCl solution without NE), the velocity of erythrocytes through capillaries was 
298.68±48.92 microm/s (mean ± SD), and the diameter of the vessels studied was 
45.15±29.9 microm. We observed the changes in diameter and speed of 
circulation after local application. It was different in time of observe for different 
concentrations of NE. Maximum percentual decrease of diameter was in the case 
of c = 10-5 NE (as it was described before at arterioles (2), but not at venules) and 
one minute after application (decrease was 23.07% ±3.19). 5 minutes after using 
NE the diameter of vessels got back to the value before application (difference 
was 1.14% ±17.32).  

CONCLUSION: We showed that the capillaroscopy could be used after 
adaptation for in vivo real-time measurement of red blood cell velocity and 
selected morphometric parameters in rats. The frame-to-frame method allowed 
quantifying morphometric parameters of selected microvessels. We found that for 
invocation of contraction of micro vessels is most effective concentration of 10-5 
NE and it expires after 5 minutes.     

1. H. H. Dietrich, Microvascular Research 38:125-135, 1989 
2. Kikuchi I. et al., Aust Endod J. 29(3):116-9, 2003 
 
 



THE COMPARISON OF IMMUNOLOGICAL REACTION AGAINST 
HUMAN CA MAMMAE AND MICE LDH VIRUS ANTIGENS  
M. Nedbalová1, A. Dohnalová1, A. Jandová2, L. Prokešová3, S. Trojan1 

1Institute of Physiology, 1st Faculty of Medicine, Charles University, Prague, 
2Institute of Radio Engineering and Electronics, Academy of Sciences of the 
Czech Republic, Prague, 3Institute of Clinical Immunology, 1st Faculty of 
Medicine, Charles University, Prague, Czech Republic 
 
We observed the immunological answer on antigens obtained by means of high-
pressure gel chromatography (HPGC) from the human malignant breast tumor and 
from the blood of inbred C3H/H2K strain mice infected by a mice LDH virus 
(LDV) (1,2). We used the ELISA method modified by us (3) for testing giving 
antigens.   
We selected 181 women patients with a various degree of a non-malignant 
diseases of the breast and  415 women patients with malignant breast tumor from 
total 631 women examined. We determined a titer of common specific antibodies 
and titer of IgG and IgM class antibodies in all blood samples tested of woman 
patients. The titer of antibodies was determined against the specific antigen 
prepared from the malignant breast tumor and against the non-specific antigen 
prepared from the mice LDV. Based on the knowledge regarding a protective 
influence of sexual hormones on the immunological state of the organism, which 
decreases with an increasing age, the set of women with a non-malignant breast 
disease was divided in two groups, with the criterion being the dividing value of 
35 years of age. The modified ELISA method is suitable for early diagnosing and 
monitoring antibodies in the cases of malignant breast tumors simultaneously with 
senological examinations which include mammography and clinical examinations 
(4). 
 
(1) Nedbalová M. et al.: Physiol. Res. 50:P20, 2001. 
(2) Nedbalová M. et al.: Physiol. Res. 53:P27, 2004. 
(3) Jandová A. et al.: Authors Certificate No. 292870, 2003. 
(4) Riley V. et al.: Science 200:124-126, 1978. 

 
 

  



ELECTROPHYSIOLOGICAL EFFECTS OF SIGMA LIGAND 
HALOPERIDOL 
M. Nováková, M. Bébarová, M. Pásek, P. Matejovič, B. Tarabová1, L. Lacinová1 
Department of Physiology, Faculty of Medicine, Masaryk University Brno, Czech 
Republic, 1Institute of Molecular Physiology and Genetics, Slovak Academy of 
Sciences, Slovakia 
 
Sigma receptor ligand haloperidol is a psychotropic drug with severe 
cardiovascular side effects, particularly ventricular arrhythmias. We investigated 
the effects of haloperidol on the time course of action potential and on the basic 
ionic currents, namely on the sodium current INa, calcium current ICa, and 
potassium currents Ito,,  IK1 and IK,end (potassium current at the end of 250 ms long 
pulse).  The experiments were performed on enzymatically isolated rat ventricular 
cardiomyocytes using the whole cell patch clamp technique at room temperature. 
Haloperidol induced reversible and concentration-dependent inhibition of all 
investigated membrane currents. 1 µmol/l inhibited  INa by 39 %, ICa by 19.5 %,  Ito 
by 23 % and  IK,end  by 14%. 10 µmol/l haloperidol inhibited the same currents by 
95 %, 22 % 80 % 37 %, respectively, and IK1  by 29 %. We observed also 
reversible loss of action potential in presence of 10µmol/l haloperidol. Inhibition 
of Ito-amplitude by haloperidol was accompanied by acceleration of apparent 
inactivation. Both were voltage-independent. The time course of recovery of Ito 
from inactivation was decelerated in presence of drug and 9 % of Ito-channels 
recovered with slow time constant about 1.4 s. It corresponded with a cumulation 
of inhibition at higher stimulation frequencies (3.3 Hz). We conclude that 
haloperidol inhibited all the main ionic current in rat ventricular myocytes with 
profound inhibiton of INa that corresponded with loss of action potential in 
presence of 10µmol/l haloperidol. Inhibition of Ito is very likely caused by 
interaction of haloperidol with Ito-channels in open and in inactivated states as 
supported by the results of mathematical simulations.  
 
Supported by grant project GAČR 305/04/1385, MSM0021622402, 
SP51/0280800/0280802 and SP 51/0280900/0280901. 



RECEPTOR CHANGES IN CORTICOTROPIN RELEASING HORMONE 
AND C-FOS KONOCKOUT MICE 
M. Nováková1 J. Beneš1, L. Kubovčáková2, R. Kvetňanský2, J. Mysliveček1

1Inst. of Physiology, 1st Fac. Med., Charles University, Prague, Czech Republic  
2Inst. of Exp. Endocrinology, Slovak Academy of  Sciences, Bratislava, Slovakia.  
 
In the last decade, the progress in the gene disruption technology allowed to study the 
effects of single gene knockout on the different molecules involved in the signalization 
cascade activated via muscarinic receptors. Recently, we have shown that AcChE -/- mice 
reveal not only changes in the number of muscarinic receptors in the heart, lung, cortex 
and cerebellum, but also of adrenoceptors. Now, we wondered to know if the disruption 
of corticotropin releasing hormone or c-Fos could affect the properties of muscarinic 
receptors and adrenoceptors in the lung and heart of mice. Moreover, the effects of 
immobilization stress (immobilization for 120 minutes: 1 IMO, or repeatedly for 120 
minutes in 7 consecutive days: 7 IMO) in CRH KO animals were also studied. Animals 
have been sacrificed 3 hours from the end of the last immobilization. In all cases, mice 
were sacrificed by decapitation and exsanguinations and lung (CRH KO) or lung and 
heart ventricles (c-fos KO) were dissected, flash frozen in liquid nitrogen and stored at -
70°C for the further analysis. Binding to muscarinic receptors and adrenoceptors (β-
adrenoceptors, α-adrenoceptors) was investigated using radioligand binding with 3H-
QNB (muscarinic receptors), 3H-CGP 12177 (β-adrenoceptors) and 3H-prazosin (α-
adrenoceptors). In order to discriminate between adrenoceptor subtypes, the  specific  
antagonists  were  used   (CGP 20712A for β1-adrenoceptors,  ICI 118.551  for β2-
adrenoceptors,   RS 17053  for  α1A-adrenoceptors, L-765,314 for α1B-adrenoceptors and 
BMY7378 for α1D-adrenoceptors). Gene disruption itself caused changes both in 
muscarinic receptors and adrenoceptors. While the CRH knock-out decreased the number 
of all investigated receptors in the lung tissue, c-fos gene disruption dramatically 
increased the number of muscarinic receptors and β-adrenoceptors both in the lung and 
heart ventricles. Immobilization stress changed the number of all receptors, but the effect 
differed in CRH KO animals and their age matched counterparts and there were 
significant differences in the effects of stress depending on the sex. Our results have 
shown that disruption of genes ostensibly unimportant in the signal transduction could 
significantly change the expression of muscarinic receptors in the tissues directed by 
couple of conversely acting nerve systems (parasympathetic and sympathetic).  
 
Supported by Grant Agency of Charles University (grants GAUK 36/2004 and GAUK 
39/2005), Grant SP 51/028 08 00/028 08 02, by VEGA Grant No 2/5125 and by Grant 
NATO LST.EAP.CLG.980745. 
 



RELATIONSHIP BETWEEN EJECTION FRACTION AND BLOOD 
PRESSURE AND BAROREFLEX SENSITIVITY IN CHILDREN AND 
ADOLESCENT AFTER ANTHRACYCLINE THERAPY Z. Nováková,   
L.Elbl 1, H. Hrstková 2, N. Honzíková, B. Fišer, E. Závodná, Department of 
Physiology, Masaryk University in Brno, 1Department of Internal Cardiology 
Medicine and 2 1st Clinic of Paediatric Internal Medicine, Faculty Hospital in 
Brno, Czech Republic 
 
Introduction: Anthracyclines are frequently used in a treatment of hematological 
malignities and some solid tumours in children and adolescents. Cardiotoxic side 
effect of anthracyclines was described. The decrease of systolic and diastolic 
blood pressure (SBP, DBP) after treatment, which appears some years after 
termination of antitumour therapy, was also observed. The aim of this study was 
evaluation of relationships between left ventricule (LV) function   expressed as 
indices ejection fraction (EF) and fractionally shortening (FS), SBP and DBP 
and baroreflex sensitivity are present in this study.   
Method: Forty patients (mean age±SD: 14.3±3.7 years) after anthracycline 
treatment were examined. Mean period between termination of therapy and 
examination was 1.5 years. Ejection fraction and fractionally shortening of LV 
were measured by echocardiography. Baroreflex sensitivity in ms/mmHg (BRS) 
and in mHz/mmHg (BRSf) was determined with spectral method (5 minute non-
invasive continuous blood pressure recording by Finapres at metronome 
controlled breathing). The values of EF, FS, SBP, DBP, BRS and BRSf were 
normalized according to age by linear regression (k). Spearman’s correlation 
coefficient (r) was calculated.  
Results: Following values of linear regression coefficients for standardisation to 
age 15 years were estimated: EF:k=-0.1859, FS:k=-0.1272, SBP:k=1.0184, 
DBP:k=0.5572, BRS:k=-0.2324, BRSf:k=-0.617. We found positive correlations 
between EF and SBP (r=0.359, p<0.05); FS and SBP (r=0.386, p<0.05); EF and 
DBP (r=0.296, p=0.064,n.s.); FS and DBP (r=0.289, p=0.071,n.s.). Relationship 
between EF and BRS was not found. 
Conclusion: The positive correlation between EF and blood pressure may be an 
indicator a link between the changes of blood pressure and anthracycline’s 
cardiotoxicity. Baroreflex sensitivity is not influenced.                                  
Supported by grants: IGA: NR/8006 and MSM: 0021622402.  



NEŠPECIFICKÉ ZMENY ULTRAŠTRUKTÚRY SRDCOVÝCH 
MYOCYTOV TRANSGÉNNYCH MYŠÍ M. Novotová, I. Zahradník Institute 
of Molecular Physiology and Genetics, Slovak Academy of Sciences, Bratislava, 
Slovakia. 
 
Moderným nástrojom štúdia funkcie špecifických proteínov sú transgénne 
živočíchy so zmenenou expresiou študovaného proteínu. V geneticky 
modifikovaných tkanivách  môže dochádzať ku kompenzácii zmenenej funkcie aj 
prostredníctvom adaptácie bunkovej ultraštruktúry. Napríklad vyradenie kreatín 
kinázového systému vedie k špecifickým aj nešpecifickým adaptačným zmenám 
ultraštruktúry priečne pruhovaných svalových buniek. Cieľom tejto práce bolo 
porovnať zmeny štrukturálnych zložiek kardiomyocytov u štyroch rozdielnych 
transgénnych modeloch líšiacich sa  vyradeným proteínom podstatne odlišného 
typu: kreatín kinázy (CK, mitochondriálny a cytozolický enzým); svalového LIM 
proteínu (MLP, cytoskeletálny proteín); adenozín monofosfát kinázy (AMPKα2, 
cytozolický protein); a vápnikovej pumpy plazmatickej membrány (PMCA 4, 
membránový proteín). 
Na komparatívnu morfologickú analýzu sme použili myocyty ľavej komory myší 
spracované pre elektrónovú mikroskopiu. Morfologická analýza elektrónovo-
mikroskopických obrazov ukázala, že vyradenie funkčne odlišných proteínov 
viedlo u všetkých štyroch modelov k značnej modifikácii mitochondriálnej 
aj myofibrilárnej zložky. U každého modelu bol pre mitochondrie charakteristický 
nepravidelný tvar a extrémna variabilita  veľkosti na rozdiel od kontrólnych 
kardiomyocytov. V porovnaní s kontrolou, mitochondrie nevytvárali v bunke 
pozdĺžne orientované pásy, avšak zoskupovali sa prevažne do väčších zhlukov, 
pravdepodobne v dôsledku zvýšenej proliferácie delením. Spoločným znakom 
analyzovaných  modelov bolo tiež štiepenie myofibríl, sprevádzané zúžením ich 
diametru. V týchto myocytoch bol pozorovaný častý odklonom priebehu 
myofibríl od pozdĺžneho smeru. Výrazné špecifické ultraštrukturálne zmeny 
prejavujúce sa proliferáciou interkalárneho disku a Z línie bolo možné 
identifikovať len u MLP-/- myší. Za špecifický nález možno tiež považovať 
agregáty sarkoplazmatického retikula v AMPKα2-/- kardiomyocytoch. 
Z našich výsledkov vyplýva, že vyradenie podstatne rozdielnych proteinov vedie 
v prípade kardiomyocytov transgénnych myší ku nešpecifickým 
ultraštrukturálnym zmenám mitochondriálnej populácie a myofibríl. Na  
objektívne určenie rozdielov medzi jednotlivými modelmi je potrebné aplikovať 
metódy kvantitatívnej stereológie.   
 



AFFINITY OF FLUORESCENT INDICATORS Rhod-5N, MagRhod-2 
AND MagFluo-4 TO CALCIUM AND MAGNESIUM. G. OBADALOVÁ, D. 
CHORVÁT1, I. ZAHRADNÍK, A. ZAHRADNÍKOVÁ, Institute of Molecular 
Physiology and Genetics, Slovak Academy of Sciences, and 1International Laser 
Centre, Bratislava, Slovakia 
 
The low-affinity fluorescent indicators Rhod-5N, MagRhod-2 and MagFluo-4 are 
used in confocal microscopy for measuring intracellular concentrations of Ca2+ 
and Mg2+ ions. However, the association constants of their complexes with 
Ca2+and Mg2+ are not known with sufficient precision and often vary from batch 
to batch (1, 2). We have measured the calcium dependence of fluorescence of 
Rhod-5N, as well as the magnesium dependence of fluorescence of MagRhod-2 
and MagFluo-4, using high temporal resolution confocal spot microfluorimetry. 
The fluorescence of Rhod- and Fluo-based indicators was excited by the 543nm 
HeNe and 488 nm Ar lines, respectively, and the fluorescent emission was 
measured in the range of 550-600 nm and above 505 nm, respectively. Because of 
the low affinity of the indicators and unavailability of low-affinity Ca2+ and Mg2+ 
buffers, the measurements were done in the absence of buffers, and the theoretical 
concentration dependence accounted for the material balance of all components. 
The properties of the indicators are summarized in Table 1. The affinity of all 
indicators to the studied cations was very low. Interestingly, the maximum 
fluorescence increase upon complexation (∆F/F)max was much smaller than that 
advertised by the supplier (3). 

Table 1. The properties of fluorescent indicators 

Indicator Ion KMe (mM) (∆F/F)max n 
Rhod-5N Ca2+ 0.745 ± 0.058 7.90 ± 0.37 7 
MagRhod-2 Mg2+ 1.72 ± 0.35 1.98 ± 0.04 4 
MagFluo-4 Mg2+ 12.1 ± 1.0 1.53 ± 0.06 4 
 
Supported by VEGA 2/4150/04 and APVT-51-31104. 

1.  Escobar AL, Velez P, Kim AM, Cifuentes F, Fill M, Vergara JL. Pflugers 
Arch. 434:615-631, 1997.   

2. Zahradnikova A, Dura M, Gyorke I, Escobar AL, Zahradnik I, Gyorke S. Am 
J Physiol Cell Physiol. 285:C1059-C1070, 2003.  

3.  http://probes.invitrogen.com/handbook/sections/1900.html 



OPTICAL COMPUTER MOUSE AS A SENSOR OF SMALL 
MOVEMENTS FOR ANIMAL PHYSIOLOGY LABS J. 
Okrouhlík Faculty of Biological Sciences, University of South 
Bohemia, České Budějovice.
 
Modern optical mice are equipped with very precise sensors of 
movement. Their common resolution is 800 dpi and the best available 
ones have resolution up to 2000 dpi. That means that even with older 
models we can track motions with precision of 30µm. This is 
sufficient to isotonic muscle physiology exercises. The sensor 
monitors movements of the surface which is less than 1 mm distant, so 
it is necessary to transfer the muscle contraction to movement of some 
object in focus of the mouse sensor.  
Practical design is described on a prepared gastrocnemius muscle with 
an attached nervus ischiadicus of young Xenopus laevis adults (>3cm). 
The muscle is held through remnants of femur.  To the tendon of 
Achilles a thread is bound on which a strip of shaded transparent 
plastic film is tied, which moves in front of the sensor and which 
position in focus of the sensor is maintained by a smooth metal plate.  
Nervus ischiadicus is fixed on a pair of AgCl electrodes, which are 
stimulated by a simple digital to analog converter (DAC) attached to 
computer printer parallel port.  
Computer program can be programmed to stimulate the muscle by 
DAC at rate of 1 kHz, which is sufficient to achieve tetanic 
contraction. Mouse movements and potentials on electrodes are 
graphically displayed and logged to a file, which can be later 
processed by any suitable computer program.  
Software simulation proved insufficient in the past, so we decided to 
enrich the labs by a voluntary work with real muscles.  
This method is both instructive and cheap. The hardware cost for one 
work group is less than 2000 CZK (80 USD) and the size of 
experimental animals is limited by manual skill of each student.  



VPLYV DLHODOBEJ FYZICKEJ AKTIVITY NA EXPRESIU 
VYBRANÝCH NUKLEÁRNYCH RECEPTOROV A ICH 
KOREGULÁTOROV V PEČENI POTKANA  
S. Ondková, D. Macejová, J. Bakoš, D. Ježová, J. Brtko Ústav experimentálnej 
endokrinológie, SAV, Vlárska 3, 833 06, Bratislava, SR 
 
Z literatúry je známe, že vplyv nútenej fyzickej aktivity signifikantne zmení 
expresiu estrogénového receptora (ERα) v rôznych tkanivách vrátane kostrového 
svalu (1). Taktiež bola pozorovaná vyššia expresia TRα a TRβ mRNA v 
srdciach rovnako starých zvierat s nútenou fyzickou aktivitou (2). Špeciálnou 
formou fyzickej aktivity je dobrovoľné behanie zvierat na otáčajúcom kolese (3). 
Našim cieľom bolo analyzovať vplyv dlhodobého behania na expresiu vybraných 
nuklearných receptorov a ich koregulátorov v pečeni potkana Sprague-Dawley 
počas tmavej fázy dňa. Sústredili sme sa na sledovanie expresie receptorov pre 
kyselinu all-trans retinovú (RARα, RARβ a RARγ), pre kyselinu 9-cis retinovú 
(RXRα a RXRβ), pre hormón štítnej žľazy (TRα a TRβ), jódtyronín-5’-dejodázy 
typu I (5‘-DI), (ERα) a koregulátorov jadrových receptorov (SRC-1, N-CoR 
a SMRT). Uvedené receptory patria do tzv. „steroid/thyroid/retinoid” hormón-
receptorovej veľkorodiny. Samce potkana Sprague-Dawley boli adaptované na 
tmavé podmienky od 15:00h do 03:00h denne od začiatku až po ukončenie 
experimentu. Zvieratá behali 21 dní dobrovoľne na otáčajúcom kolese. 
Expresia jadrových receptorov a ich koregulátorov bola sledovaná metódou 
semikvantitatívnej RT-PCR. Zistili sme, že v pečeni zvierat sa exprimovali všetky 
vyššie uvedené typy receptorov a ich koregulátory. Navyše, expresia RARβ 
mRNA v pečeni behajúcich zvierat bola signifikantne vyššia ako u zvierat v 
kontrolnej skupine (p<0,001). Expresia ostatných sledovaných receptorov zostala 
nezmenená v porovnaní s kontrolnou skupinou. Scatchardovou analýzou sa 
sledoval charakter väzby ATRA (kyselina all-trans retinová) na jadrový receptor. 
V našom experimente sa v pečeniach  pozorovala  signifikantne znížená  
koncentrácia receptorov (BMAX, p<0,01) s pomerne nezmenenou hodnotou afinity 
(KA) v porovnaní s dobrovoľne behajúcimi zvieratami. Záverom je možné 
konštatovať, že dobrovoľné behanie zvierat može ovplyvniť koncentráciu 
retinoidných receptorov ako aj zvýšiť expresiu RARβ v pečeni. 
[1] Lemoine S. A kol. : Acta Physiol Scand. 175: 211-217, 2002 
[2] Iemitsu M. a kol. : Am J Physiol Heart Circ Physiol. 286: 1696-1705, 2004 
[3] Makatsori A. a kol. : Psychoneuroendocrinology. 28: 702-714, 2003 
Grant VEGA 2/5017/5, SP 51/0280800/0280802 a VEGA 5064 



ÚČINKY OXYTOCÍNU NA VYBRANÉ KARDIOVASKULÁRNE 
PARAMETRE A JEHO VPLYV PRI  ISCHEMICKO-REPERFÚZNOM 
POŠKODENÍ V  SRDCI POTKANA 
Ondrejčáková M.1, Bakoš J. 2, Ježová D. 2, Andelová E., 1 Styk J. 1, Ravingerová 
T1. 1Ústav pre výskum srdca,SAV, Dúbravská cesta 9, 840 05, Bratislava, 
Slovensko, 2Laboratórium farmakologickej neuroendokrinológie, Ústav 
experimentálnej endokrinológie, SAV, Vlárska 3, 833 06, Bratislava, Slovensko 

 
Oxytocín je peptidový hormón, ktorého najznámejšie účinky sa týkajú 

vplyvu na reprodukčné funkcie. Patrí medzi hormóny, ktoré sa vylučujú počas 
stresu (Jezova et al., 1995) a sú experimentálne údaje, ktoré poukazujú na jeho 
úlohu pri regulácii kardiovaskulárnych funkcií. Možné pôsobenie oxytocínu na 
úrovni srdcového svalu je podporené prítomnosťou špecifických oxytocínových 
receptorov (Gutkowska,1997). Vplyv oxytocínu na funkčné parametre srdcovej 
činnosti nie je doteraz dostatočne preskúmaný. Nie sú známe žiadne údaje 
o pôsobení oxytocínu na srdce v priebehu procesov ischémie a reperfúzie. Cieľom 
prezentovanej práce bolo posúdiť vplyv oxytocínu na vybrané kardiovaskulárne 
parametre (koronárny prietok, frekvencia srdca, diastolický tlak, systolický tlak, 
index kontrakcie, index relaxácie) a zistiť možný protektívny účinok oxytocínu na 
ischemicko- reperfúzne poškodenie srdca. V sledovaniach sme použili metodiku 
izolovaného perfundovaného srdca podľa Langendorffa u potkanov kmeňa 
Wistar. Izolované srdcia sa perfundovali roztokom oxytocínu v koncentrácii 
89nM počas 30 min. V kontrolnej skupine sa vykonala rovnaká perfúzia Krebs-
Henseleitovým roztokom. Všetky srdcia boli následne vystavené globálnej 30 
minútovej ischémii a 40 minútovej reperfúzii. Počas perfúzie oxytocín štatisticky 
významne znížil prietok srdca v porovnaní s prietokom nameraným v kontrolnej 
skupine. Zistili sme, že pod vplyvom oxytocínu má diastolický tlak srdca mierne 
klesajúcu tendenciu. Perfúzia srdca oxytocínom štatisticky významne znížila 
frekvenciu srdca, ale neovplyvnila merané kardiovaskulárne parametre po 
ischémii. Získané výsledky poukazujú na modulačný vplyv oxytocínu na vybrané 
kardiovaskulárne parametre srdca in vitro.  
Práca bola realizovaná s podporou grantov VEGA  2/5064/25, 2/5110/25 a SP 
51/0280800/0280802. 
Referencie: 
Jezova D. et al, Vasopressin and oxytocin in stress. Ann N Y Acad Sci. 771, 192-
203, 1995  
Gutkowska J. et al., Oxytocin releases atrial natriuretic peptide by combining with 
oxytocin receptors in the heart. Proc Natl Acad Sci U S A. 94, 11704-9, 1997 
 
 



BUNKOVÁ LÍNIA INS-1E NEODPOVEDÁ SEKRÉCIOU INZULÍNU NA 
ZMENY BUNKOVÉHO OBJEMU M. Orečná, Z. Bačová, J. Podskočová+, D. 
Chorvát+ V. Štrbák Ústav experimentálnej endokrinológie Slovenská akadémia 
vied, Bratislava,+Medzinárodné laserové centrum, Bratislava 
 
Zmeny bunkového objemu je možné pozorovať pri množstve dejov, ktoré 
prebiehajú v bunke. Zväčšenie svojho objemu bunka kompenzuje snahou znížiť 
vnútrobunkovú osmolaritu vylučovaním organických a anorganických osmolytov 
von z bunky a tiež syntézou osmoticky menej aktívnych makromolekúl 
z nízkomolekulových jednotiek. Nabobtanie vyvolá (swelling-induced) aj 
exocytózu materiálu uloženého v sekrečných vezikulách. Tento nešpecifický 
fenomén sa týka množstva hormónov a enzýmov a dochádza k nemu po vystavení 
buniek hypotonickému prostrediu alebo účinku permeantov. Ako odpoveď bunky 
na účinok hypotonicity  bolo opakovane pozorované vylučovanie inzulínu 
z izolovaných Langerhansových ostrovčekov pankreasu (potkany Wistar). 
Cieľom našej práce bolo porovnať ho s odpoveďou inzulín-secernujúcej bunkovej 
línie (INS-1E) po stimulácii glukózou a 30% hypotonickým roztokom.  
In vitro pokusy sme robili pomocou perfúzie alebo 30 minútových statických 
inkubácií a množstvo secernovaného inzulínu bolo stanovené pomocou RIA. 
Podobne ako izolované ostrovčeky, odpovedá bunková línia INS-1E na stimuláciu 
glukózou dvojfázovou sekréciou inzulínu. Prekvapivé však je, že hypotonické 
médium u bunkovej línie sekréciu inzulínu nestimuluje, hoci sme pozorovali 
zväčšenie bunkového objemu. Na rozdiel od izolovaných ostrovčekov, INS-1E 
bunky neodpovedajú znížením sekrécie inzulínu na hypertonické prostredie. 
Záver: Zmeny bunkového objemu neovplyvňujú sekréciu inzulínu bunkovou 
líniou INS-1E. Porovnanie signálnych a sekrečných dráh tejto línie a izolovaných 
pankreatických ostrovčekov je pravdepodobne kľúčom k pochopeniu 
mechanizmu swellingom indukovanej sekrécie inzulínu. 
 
Poďakovanie: Autori  ďakujú prof. C. Wolheimovi za poskytnutie línie INS-1E 
buniek. Práca vznikla za podpory projektu VEGA  No 23191/23, APVT-51-
016002 a Štátneho plánu 51/0280800/0280802.  



CARDIOPROTECTIVE EFFECT OF SELENIUM IN NEONATAL RATS 
I. Ošťádalová, J. Vobecký1, Z. Chvojková, D. Miková2, V. Hampl2, B. Ošťádal 
Centre of Cardiovascular Research, Institute of Physiology, Academy of Sciences 
of the Czech Republic, 1Institute of Analytical Chemistry, Academy of Sciences of 
the Czech Republic, 2Institute of Physiology, 2ndMedical Faculty, Charles 
University, Prague, Czech Republic 
 
Selenium (Se) is an essential trace micronutrient with antioxidant functions. 
Reactive oxygen species (ROS) contribute to ischemia/reperfusion (I/R) injury in 
adults, their role in the developing heart is, however, not clarified. The aim of the 
present study was to find out whether administration of Se will protect the already 
highly tolerant immature heart against I/R. 
In chronic experiments, control pregnant rats were fed by standard laboratory diet 
(0.237mg Se/kg diet) and water ad libitum; experimental animals were 
supplemented with 2 ppm Na2SeO3 in the drinking water from the first day of 
pregnancy until day 10 post partum. The concentration of  Se in the serum and 
heart tissue of 10-day-old animals was measured by instrumental neutron 
activation analysis, the serum concentration of NO by chemiluminiscence. The 
hearts were perfused (Langendorff) with Krebs-Henseleit solution at constant 
pressure, temperature and heart rate. Recovery of developed force (DF) was 
measured by an isometric   force transducer after 40 min of global ischemia. In 
acute experiments, 10-day-old isolated control hearts were perfused with selenium 
(75 nmol/l in Krebs-Henseleit solution) before or after global ischemia. 
Sensitivity to the inotropic effect of isoproterenol (ISO, pD50 ) was assessed as a 
response of DF to increasing cumulative dose. 
Chronic Se supplementation significantly increased tolerance of the immature 
heart to global ischemia expressed as the recovery of DF (32.28 ± 2.37 vs. 49.73 
± 4.40%, p<0.05). Similar results were obtained after acute administration of Se 
during postischemic reperfusion (32.28 ± 2.37 vs. 41.82 ± 2,91 %, p<0.01). The 
preischemic treatment with Se, however, attenuated the recovery (23.08 ± 3.04 vs. 
32.28 ± 2.37%, p<0.05). Moreover, chronic supplementation with Se significantly 
increased the sensitivity of the immature heart to the positive inotropic effect of 
ISO (pD50, 35.0 ± 7.6 x 10-11 mol/l vs. 10.9 ± 4.5 x 10-11 mol/l, p<0.02). 
Se protects the already highly tolerant immature heart against  ischemia, both 
after chronic or acute administration, most likely by its antioxidative action. This 
suggest that ROS are produced in the immature heart  and may affect the function 
of the neonatal heart, similarly as in adults.  

 
 
 
 
 
 
 
 
 
 
 
 
 

 



CLINICAL UTILITY OF THE CONTINUOUS GLUCOSE 
MONITORING IN INTENSIFIED INSULIN TREATED PATIENTS M. 
Pallayova1, V. Donicova2, V. Donic1; 1Department of Physiology, Faculty of 
Medicine, Pavol Jozef Safarik University, Kosice, Slovakia; 2Department of 
Internal Medicine and Diabetology, Outpatient Clinic, Kosice, Slovakia. 
 
Introduction: Clinical use of the continuous glucose monitoring (CGM) system 
provides significantly more information on glucose patterns than self-
monitoring of blood glucose (SMBG). Our aim was to analyze CGM profiles in 
intensified insulin treated patients in order to uncover correctable factors hidden 
from detection with conventional SMBG. Methods: 47 type 1 poorly-controlled 
diabetics (Ø age±SD = 23,47±11,33 years, Ø duration of diabetes = 7,83±7,34 
years, Ø HbA1c=9,56±1,48%, Ø BMI=21,98±3,67) were monitored using CGM 
system (Medtronic MiniMed) for several days during normal activity, in 
conjunction with SMBG tests conducted at least 4x per day. Duration, frequency 
and cause of hyper- and hypoglycemic excursions were analyzed. Results were 
presented as means± SD and percentage of time period spent hypo- or 
hyperglycemic. We evaluated HbAlc at baseline and 3 months after CGMS-
based therapy changes. Statistical analyses included correlation, mean absolute 
difference (MAD) and paired Student’s t-test. Results: 51390 CGM values (Ø 
CGM duration =97,67±28,44h) compared with 949 capillary SMBG values (Ø r 
= 0,86±0,09; Ø MAD = 16,37±5,31%) showed 645 hypoglycemic episodes 
(<3,5 mmol/l at least 10min). 63% of nocturnal hypoglycemia was during 1am-
4am period, 35% of daytime hypoglycemia during 10am-1pm period. From 166 
nights only 2,2% were hypoglycemic, but 5 asymptomatic episodes were 
prolonged (>280min). 92% of nocturnal and 65% of daytime hypoglycemia was 
undetected by SMBG. CGM uncovered lowered BG post-exercise, continued 
fall for 1,5h post-exercise and lower BG following day, in 3 cases causing 
nocturnal hypoglycemia. Subjects showed 38,8% prevalence of hyperglycemia 
(Ø duration 9,3h/patient/day), mostly attributed to diet fault or insufficient lag 
time. 75% of post-hypoglycemic hyperglycemia was caused by overeating, 20% 
was attributed to rebound hyperglycemia. Dawn Phenomenon was detected in 4 
subjects. Stress hyperglycemia tended to come down without additional insulin. 
HbA1c decreased significantly from 9,56±1,48% at baseline to 8,86±1,38% at 3 
months follow-up (p=0,021). Conclusions: The CGM completed picture of 
patients’ glycemic responses to sleep, work, exercise, food intake and insulin 
dose, leading to improved glycemic control. The study provided additional 
support for the clinical usefulness of the CGM system in the intensified insulin 
management of the diabetic patients. 

 1



VASCULAR SMOOTH MUSCLE CELLS IN CULTURES ON 
SYNTHETIC POLYMERS PATTERNED WITH ADHESIVE 
MICRODOMAINS M. Pařízek, L. Bačáková, O. Kubová1, V. Švorčík1, J. 
Heitz2 Institute of Physiology, Academy of Sciences of the Czech Republic, 
Prague, 1Institute of Chemical Technology, Prague, Czech Republic, 
2Angewandte Physik, Johannes Kepler Universität, Linz, Austria  
 
Clinically used blood vessel prostheses are often made of 
polyethyleneterephtalate (PET). However, a relatively high hydrophobicity of this 
material does not allow for introduction of the physiological cellular component 
into the prostheses. Thus, PET foils were irradiated by ultraviolet (UV) light 
generated by Xe2

*-excimer lamp (Heraeus-Noblelight, Germany) for 10, 20 or 30 
min in an acethylene atmosphere through a nickel contact mask (500 µm wide 
holes with distances of 2 mm) in order to achieve a regionally-selective cell 
adhesion. The material was seeded with vascular smooth muscle cells (VSMC) 
derived from the rat aorta (passage 3, 17 000 cells/cm2). On day 1 after seeding, 
the total cell numbers found on the modified material surfaces were similar or 
even significantly lower in comparison to the values obtained on the unmodified 
PET. On day 3 after seeding, the values on all irradiated samples became several 
times higher than those on the unmodified PET, but on day 7, these differences 
disappeared. In addition, the cells were distributed homogenously without 
selective adhesion to a certain domains on the polymer surface. However, in our 
earlier experiments, when polytetrafluoroethylene foils were irradiated by UV 
light in an NH3 atmosphere, the cells adhered preferentially to the irradiated 
domains, especially on the samples modified for 20 and 30 min. On day 1 and 3 
after seeding, these domains contained from 70 to 90 % of adhering VSMC. The 
differences in formation of cell-adhesive domains in the acethylene or NH3 
atmosphere could be explained by different changes in the physicochemical 
properties of the material surface. The UV light-irradiation in acethylene 
atmosphere leaded to the formation of hydrogenated amorphous carbon (a-C:H). 
On the contrary, the use of the NH3 atmosphere leaded to the formation of C=O 
and C-NH2 groups, which are well known to promote cell adhesion. These results 
demonstrate a possibility to achieve highly selective cell adhesion on polymeric 
surfaces patterned with adhesive domains created by UV light-irradiation in an 
appropriate atmosphere. These surfaces could be used for guided cell colonization 
of biomaterials designed for tissue engineering, as well as for creation of cell 
microarrays for advanced research in genomics and proteomics. 
Supported by the Grant Agency of the Acad. Sci. CR (grant No. A 501 1301) and 
the Grant Agency of the Czech Republic (grant No. 204/06/0225). 



METABOLICKÉ PARAMETRE U MLADÝCH NEOBÉZNYCH 
PACIENTOV SO ZAČÍNAJÚCOU HYPERTENZIOU 
A. Penesová1, P. Blažíček2, V. Belan3, J. Koška1 

1Ústav experimentálnej endokrinológie SAV, Bratislava, Slovensko  
2Nemocnica Ministerstva obrany, Bratislava, Slovensko 
3Rádiologická klinika FN s P,  Bratislava, Slovensko 
 
Esenciálna hypertenzia (HT) je asociovaná s zvýšeným rizikom vzniku diabetes 
mellitus 2. typu. Inzulínová rezistencia asociovaná s hypertenziou je podľa 
niektorých autorov podmienená zvýšenou kumuláciou tuku v abdominálnej 
oblasti. Cieľom našej práce bolo hodnotiť metabolické parametre (inzulínovú 
senzitivitu (IS), parametre tukového metabolizmu, zápalové markery, hormóny 
tukového tkaniva – leptín, adiponektín) s antropometrickými parametrami a 
množstvom tuku v oblasti pásu.  
Metódy: Súbor tvorilo 15 mužov s neliečenou  hypertenziou s priemerným vekom 
20 rokov a BMI 22,6 kg/m2. Kontrolný súbor pozostával z 14 zdravých 
dobrovoľníkov, s priemerným vekom 23 rokov a BMI 22,9 kg/m2. Inzulínová 
citlivosť sa hodnotila pomocou indexov inzulínovej citlivosti počítaných 
z glykémie a inzulinémie počas oGTT s častým odberom vzoriek (Cederholm, 
Matsuda). Stanovila sa koncentrácia celkového, HDL, LDL cholesterolu, 
triglyceridov, neesterifikovaných mastných kyselín (NEMK), interleukín 6, tumor 
nekrotizujúci faktor α, leptín, adiponektín z bazálnych odberov krvi. Množstvo 
tuku v dutine brušnej sa stanovovalo z MRI snímky v oblasti L4-L5.  
Výsledky: Pacienti s hypertenziou mali vyšší systolický tlak a pulzovú frekvenciu 
(TKsys: 143±2 vs. 116±3 mmHg, p<0,001; pulz: 77±4 vs. 65± mmHg, p=0,01). 
Pacienti s hypertenziou  sa nelíšili od kontrolného súboru v antropometrických 
ukazovateľoch (obvod pásu, WHR, BMI) ani v množstve viscerálneho 
a podkožného tuku. Nezistil sa významný rozdiel v bazálnych koncentráciách 
glukózy, celkového, HDL a LDL cholesterolu, TAG, NEMK ani leptínu, 
adiponektínu, zápalových parametrov. Bazálne koncentrácie inzulínu i C-peptidu 
boli u pacientov s hypertenziou v porovnaní s kontrolami zvýšené (p<0,01). Index 
inzulínovej rezistencie IRHOMA, indexy IS Cederholm a Matsuda boli u pacientov 
s HT znížené.   
Závery: U mladých neobéznych pacientov s hypertenziou je normálna glukózová 
homeostáza kompenzovaná zvýšenou sekréciou inzulínu, nie je zatiaľ sprevádzaná 
zmenou v lipidovom metabolizme. Nezistili sme rozdiely v distribúcii 
abdominálneho tuku u pacientov s HT v porovnaní s kontrolami. 
VEGA 2/3150/23 
 



 
METALLOPROTEASES AND PROTEINS WITH DOMINANT IMUNOMODULATORY 
ACTIVITY IN CHILDREN OF ROMANY ETHNIC  D.Petrášová, J. Koprovičová, 
I.Bertková, M.Žofčáková1   Institute of Experimental Medicine and Second 
Pediatric and Adolescent Clinic, Medical Faculty of Safarik University, Kosice, 
Slovak Republic              
  Metalloproteases  are structurally and functionally variable groups of proteins 
protecting tissue against oxidative stress, and acting as scavengers of oxygen 
radicals. Protections against destructive action of free radicals is a dominant role of 
cerruloplasmin (Cpl)  as well as other proteins with a dominant immunomodulating 
function – orosomucoid  (ORM) and alfa2-macroglobulin (α2M). 
  217 Romany children at the age of 0–5 years were involved into the set of which 
62 %  were not breastfed and 38 % were breastfed. Of the immunological 
parameters the serum concentrations of ORM, Cpl and α2M were assayed by 
commercial sets of fy  Sevapharma, CR. 
  A set of children was divided into two age groups (0–1 year and 1.1–5 years) and 
according to sex. The mean values of the parameters observed did not show 
pronounced changes, only in case of boys to the age of 1 year in the values of ORM 
and in boys (1.1–5 years) in the values of α2M. At the comparison of both sexes at 
the age to 1 year there was no significant increase in the values of ORM, Cpl a 
α2M. Comparison of the mean values of selected parameters between boys and girls 
at the age of 1.1–5 years is presented in the table. 

Romany boys Romany girls Parameters 
A (n=38) B  (n=23) A  (n=31) B  (n=24) 

ORM (g/L) 1,15 ± 0,39 1,30 ± 0,30 1,20 ± 0,41** 1,10 ± 0,36* 
Cpl (g/L) 0,31 ± 0,09 0,34 ± 0,05 0,33 ± 0,10*** 0,33 ± 0,11 
α2M (g/L) 3,61 ± 0,91 3,23 ± 0,67 3,29 ± 1,04*** 3,43 ± 0,68 

A – non-breastfed      B – breastfed,      *p< 0,05  **p< 0,01  ***p< 0,001 
 
The key role in the beneficial development of an individual has breastfeeding. In 
the study it has been found that  41.86 % of children were breastfed for 0–3 months, 
40.8 % more than 9 months. Pronounced differences were also in the length of 
breastfeeding between boys and girls. Of the children breastfed for more than 9 
months 45.2 % were Romany girls, it is  by 8.7 % more than Romany boys. 
  Determination of the given parameters could be helpful at revealing of 
inflammatory processes, immune deficiencies and judgement of homeostasis at the 
pathological processes. They have a wide spectrum of activities which contribute to 
the protective reaction of the organism and to reparation of impairment arisen 
during inflammation. 
Supported by grant VEGA 1/1201/04 
 
 



EXPRESSION OF INTEGRIN BETA 1 TWO RAT MODELS OF 
CARDIAC HYPERTROPHY J. Plandorová, M. Holec, A. Gažová 1, D. 
Kučerová, P. Křenek Department of Pharmacology and Toxicology, Faculty of 
Pharmacy, Comenius University, Bratislava, Slovak Republic. 
 
Background: Integrins are a large family of transmembrane heterodimeric 
receptors that are widely expressed on the cell surface and provide a physical 
and biochemical bridge between extracellular matrix and the intracellular 
physiological environment. Beta 1 integrins may play an important coordinating 
role in extracellular matrix synthesis and remodeling. Aims: To examine 
whether expression of integrin beta 1 is changed in the heart and aorta in two 
models of cardiac hypertrophy, isoproterenol-induced hypertrophy and the 
spontaneously hypertensive rats (SHR). Methods: Wistar rats were treated with 
isoproterenol (ISO, 5mg/kg/day) for 8 days (n=11), control rats (n=12) received 
vehicle. SHR (n=5) were untreated and Wistar rats were used as control. We 
measured systolic blood pressure (sBP) and heart rate (HR) by tail-cuff method 
(1). Expression of integrin beta1 in left, right ventricles and in the aorta was 
examined by Western blot. Results: Cardiac hypertrophy was observed in both 
ISO and SHR groups, while ISO rats also had marked cardiac fibrosis. Blood 
pressure and heart rate in ISO vs control were decreased (sBP 110±3 vs. 126±3 
mmHg; HR 342±8 vs 366±6 beats/min) in SHR group were (sBP 206±13; HR 
432±26 beats/min). In isoproterenol-induced hypertrophy, expression of integrin 
beta1 in the aorta and left, right ventricles was unaltered. Interestingly, in the 
SHR we observed almost threefold increase of expression integrin beta 1 in 
right ventricle (SHR: 2,83±0,44, Wistar 1,0±0,38; P<0.05), but no change in the 
left ventricle. Conclusion: Our results showed that cardiac hypertrophy was 
present both in the SHR and ISO groups, but beta1 integrin expression was 
markedly higher only in the right ventricle of the SHR. 
1. Klimas J, Bachárová L, Kyselovič J: Cardiol. 11:103-109, 2002.  



ZMENY SOMATOSENZORICKÝCH VYVOLANÝCH POTENCIÁLOV 
PRI OČAKÁVANÍ AVERZÍVNEHO PODNETU   
H. Poláček, J. Vrána, A. Stančák, Ústav normální, patologické a klinické 
fyziologie 3. lékařské fakulty, Praha, Česká republika.  
    

Očakávanie a koncentrácia na somatosenzorický podnet menia následné kôrové 
aktivácie, či už z hľadiska zmeny krvného prietoku (1), alebo vyvolanej elektric-
kej aktivity (2). Cieľom štúdie bolo zistiť dynamické zmeny v kôrových vyvola-
ných potenciáloch n. medianus pri anticipácii averzívnych podnetov aplikovaných 
v definovanom slede spoločne so štadnardnou elektrickou stimuláciou. 
Na EEG experimente sa zúčastnilo 9 dobrovoľníkov, zdravých mužov pravákov. 
Pravý n. medianus bol stimulovaný štandardnými pulzami, trvajúcimi 0,2 ms, 
s intenzitou tesne nad motorickým prahom svalov thenaru. Doba medzi podnetmi 
bola znáhodnená v rozmedzí 0,95 – 1,05 s. V anticipačnej časti experimentu boli 
okrem štandardných pulzov aplikované salvy 5 – 20 impulzov rovnakej intenzity 
(averzívny cieľový podnet) alebo jednotlivé pulzy s 3- až 10-násobnou dĺžkou 
(neaverzívny cieľový podnet). V krátkych blokoch trvajúcich 13 sekúnd bolo pred 
cieľovými podnetmi aplikovaných vždy 6 štandardných elektrických impulzov, 
ktoré dobrovoľníci počítali. Jeden cieľový podnet bol nasledovaný vždy 4 štan-
dardnými a 2-sekundovou pauzou pred ďalším blokom. Dohromady v 9 častiach 
experimentu sa náhodne vystriedali 3 podmienky: 1. averzívna stimulácia, 
2. neaverzívna stimulácia a 3. štandardná kontrolná stimulácia bez cieľových 
podnetov. Zo skalpových somatosenzorických vyvolaných potenciálov (SEPov) 
boli pomocou programu BESATM zostrojené modely zdrojov kôrových aktivácií 
nasledujúcich elektrický podnet a zdrojové priebehy boli štatisticky porovnané 
(1. vs 2., 1. alebo 2. vs. 3. podmienka) 
V skorých latenciách bola zistená redukcia odpovede kontralaterálnej primárnej 
somatosenzorickej oblasti (S1c) pred cieľovým podnetom, významne väčšia pri 
averzívnom podnete. Neskoršie aktivácie S1c, bilaterálnych sekundárnych 
somatosenzorických oblastí (S2), kontralaterálneho stredného cingula (MCC) a 
predného cingula (ACC) a bilaterálnych mediálnych temporálnych lalokov boli 
zosilnené, výraznejšie pri očakávaní averzívneho podnetu. Zosilnenie bolo 
maximálne na začiatku očakávacích blokov. 
Výsledky ukazujú významné zvýšenie odpovedí väčšiny kôrových oblastí pri 
očakávaní averzívneho podnetu v porovnaní s neaverzívnym a štandardnou 
stimuláciou. Dynamika aktivácií a útlm prvých senzorických komponentov v S1c 
predpokladajú anticipačnú aktiváciu descendentného inhibičného systému. 
   

1. Porro, C. A. et al. J Neurosci. 2002 Apr 15;22(8):3206-14. 
2. Babiloni, C. et al. Behav Brain Res. 2004 Jun 4;152(1):137-47. 



POTENTIATION OF CALCIUM RELEASE IN CARDIAC MYOCYTES 
BY PREVIOUS CALCIUM INFLUX. E. POLÁKOVÁ, A. 
ZAHRADNÍKOVÁ, jr., J. PAVELKOVÁ, I. ZAHRADNÍK, A. 
ZAHRADNÍKOVÁ, Institute of Molecular Physiology and Genetics, Slovak 
Academy of Sciences, Bratislava, Slovakia 
 
Efficiency of calcium current (ICa) to activate Ca2+ release is important for reliable 
function of cardiac muscle cells. We have studied the relationship between ICa 
activation and activation of Ca2+ release by voltage stimuli in rat ventricular 
myocytes using whole-cell patch clamp and confocal microscopy. Depolarization 
of cells to the ICa reversal potential was used to eliminate Ca2+ influx during 
specific time periods, so that calcium current flowed either only during the 
depolarization (5 or 70 ms), or only during the subsequent repolarization, or 
during both events.  
 
Under control conditions, the process of calcium release activation was very 
sensitive to the mode of calcium influx. Latencies of calcium release evoked by 
repolarization after a short prepulse were much shorter than those evoked during a 
70-ms depolarization. If Ca2+ influx that flowed during the depolarizing pulse did 
not evoke substantial Ca2+ release, it shortened the latency of the subsequent tail 
ICa-induced Ca2+ release events. At less negative repolarization potentials, at 
which the tail Ca current deactivated more slowly, the tail ICa-induced Ca2+ 
release had elevated probability and slightly increased latency. When the open 
time of calcium channels was prolonged by means of the calcium channel 
activator S(-) BayK 8644, the latencies of tail ICa-induced calcium release were 
not affected; however, the latencies evoked during a 70-ms depolarization were 
strongly decreased. In the presence of the drug, the latency of tail ICa-induced 
Ca2+ release events did not depend on the tail potential, i.e., on the rate of 
deactivation of calcium influx.  
 
We conclude that under control conditions, single short calcium channel openings 
activate Ca2+ release with low fidelity. Therefore, subthreshold local Ca2+ influx 
has a potentiating effect on the Ca2+ release machinery. In the presence of the 
activator BayK 8644, the single-channel openings of the calcium channel are long 
enough to activate release with high fidelity. 
 
Supported by VEGA 2/4150/04 and APVT-51-31104.



PRENATAL AND EARLY POSTNATAL METHAMPHETAMINE 
ADMINISTRATION TO RAT DAMS IMPAIRS DEVELOPMENT OF 
SENSORY-MOTOR FUNCTIONS OF THEIR OFFSPRINGS M. 
Pometlová, R. Šlamberová, R. Rokyta Department of Normal, Pathological 
and Clinical Physiology, 3rd Faculty of Medicine, Charles University, Prague, 
Czech Republic 

 
Our previous studies demonstrated that methamphetamine (MA) 

administration during prenatal and preweaning periods affects birth weight and 
sensory-motor coordination of rat pups. The present study investigated the 
hypothesis that the effect of MA induces long-term changes affecting even 
second generation of rats that were not exposed to the drug. There were tested 
three groups: pups of mothers with MA exposition during prenatal and 
preweaning period (MA), pups of mothers with saline exposition in the same 
time (Sa) and pups of mothers without exposition (Co). Pups were tested 
throughout the lactation period to examine their morphological and neuromotor 
development and their acute learning. Our data demonstrated no differences in 
litter characteristics, birth weight and weight gain of pups between groups. 
Interestingly, pups from mothers exposed to MA during prenatal and 
preweaning period had altered sensory-motor coordination. They were able to 
accomplish righting reflex in mid-air later than both control groups. 
Additionally, they exhibited more falls in rotarod and bar-holding test when 
compared to pups from both control and saline-exposed mothers. In homing 
performance, pups from MA- and saline-exposed dams did worst in the 
learning to return to the home box than pups of controls. Thus, the present 
study demonstrated that MA abusing mothers may affect even second 
generation that was not exposed to the drug at all. 
Supported by grants: IGA 1A8610-5/2005, GACR 305/06/0283 and VZ MSM 
0021620816 
  
 



THE ROLE OF TRPV1 RECEPTORS IN CUTANEOUS 
HYPERSENSITIVITY FOLLOWING SURGICAL INCISION AND THE 
EFFECT OF LOCAL CAPSAICIN TREATMENT ON POSTOPERATIVE 
PAIN.  
Eva Pospisilova and Jiri Palecek Institute of Physiology, Czech Academy of 
Sciences, Prague, Czech Republic. 
 
Tissue injury often leads to increased sensitivity to innocuous and noxious stimuli 
– allodynia and hyperalgesia. Peripheral nerve endings containing capsaicin 
receptors play an important role in this process. Local, high concentration 
capsaicin treatment can induce regional destruction of these endings. The aim of 
this study was to examine the role of capsaicin – sensitive nociceptive fibers and 
TRPV1 receptors in the development and maintenance of cutaneous 
hypersensitivity to mechanical and thermal stimuli following surgical tissue 
injury. A rat plantar incision model of surgical pain was used in this study. Paw 
withdrawal responses to mechanical stimuli of plantar skin with von Frey 
filaments and thermal stimuli with radiant heat were tested. In different groups of 
animals, plantar skin was treated with capsaicin 24 hrs before or 2 hrs after the 
incision was made, or with TRPV1 antagonist SB 366791 30 min before and 
immediately after the surgery. Responses to mechanical and thermal stimuli were 
tested before and at several time points after the surgery. Magnitude of 
hyperalgesia was also judged by the number of spinothalamic (STT) and 
postsynaptic dorsal column (PSDC) neurons in the dorsal horn of the lumbar 
spinal cord expressing c-Fos 2 hrs after the surgery using immunohistochemical 
staining. Vehicle injected rats treated identically to capsaicin injected animals 
were used as controls. In the control group of animals mechanical (allodynia, 
hyperlagesia) and thermal sensitivity increased significantly following the 
incision, when compared to the responses evoked on the intact paw. Capsaicin 
applied 24 hrs or 2 hrs after the surgery significantly attenuated the development 
of postincisional mechanical allodynia and reduced the presence of hyperlagesia. 
The capsaicin treatment done 2 hours after the incision reduced thermal 
hyperlagesia following the incision. Treatment 24 hrs before the incision induced 
hypoalgesia present also after the paw incision. SB 366791 attenuated 
significantly postincisional thermal hyperalgesia and mechanical allodynia, 
without affecting mechanical hyperalgesia. Capsaicin treatement reduced the 
number of STT and PSDC neurons expressing c-Fos in the dorsal horn ipsilateral 
to the incised paw and also in the contralateral dorsal horn when compared to 
control. Our results show that local application of capsaicin in high concentration 
can significantly reduce postoperative mechanical and thermal hypersensitivity 
and that TRPV1 receptors play an important role in this pain state.  
GACR 309/03/0752, 305/06/1115, 305/03/H148, AVOZ 5011922, LC 554. 
 
 
 



VLASTNOSTI INZULÍNOVÝCH RECEPTOROV A EXPRESIA 
ADIPOKÍNOV V TUKOVOM TKANIVE POTKANOV SA MENIA 
ÚČINKOM PRÍJMU ALKOHOLU E. Pravdová, L. Macho, M. Ficková Ústav 
experimentálnej endokrinológie, Slovenská akadémia vied, Bratislava, Slovensko. 
 
Študovali sme účinok krátkodobého (10 dní) a dlhodobého (28 dní) príjmu 
alkoholu (6% etanolu v pitnej vode) na vlastnosti inzulínových receptorov (IR) 
v plazmatických membránach tukového tkaniva (TT) a expresiu génov pre 
adipokíny v epididymálnom tukovom tkanive dospelých samcov Wistar potkanov 
(270-300g). Alkoholové (A) aj kontrolné (K) zvieratá mali voľný prístup 
k štandardnej laboratórnej potrave. Denne sme zaznamenávali množstvo 
skonzumovanej stravy a alkoholu. Energetický príjem (pevná strava + alkohol) 
bol u A10 zvierat rovnaký ako u K, avšak u A28 bol významne nižší (p<0,001 vs. 
K). Po 10 dňoch príjmu alkoholu neboli prítomné žiadne zmeny vo veľkosti 
epididymálneho TT ani adipocytov. 28-dňová konzumácia alkoholu spôsobila 
výrazne nižší prírastok telesnej hmotnosti potkanov, nižšiu hmotnosť 
epididymálneho TT a zmenšenie veľkosti adipocytov oproti K. 
Príjem alkoholu významne zvýšil glykémiu (K=7,5±0,1; A10=8,3±0,1; 
A28=8,1±0,2 mmol.l-1; p<0,001, resp.0,01, vs. K) bez ovplyvnenia plazmatickej 
koncentrácie inzulínu. U A10 a A28 zvierat bola prítomná nefyziologická 
pozitívna korelácia medzi inzulinémiou a glykémiou, čo predpokladá prítomnosť 
porušeného účinku inzulínu na utilizáciu glukózy v periférnych tkanivách. V TT 
zvierat s alkoholovým režimom sa zistila zvýšená expresia proteínu alfa- 
podjednotky IR pri súčasne zníženej expresii mRNA pre IR. Príjem aloholu (A10, 
A28) sa prejavil v TT tiež zníženou expresiou mRNA pre intracelulárny signálny 
proteín - inzulínový receptorový substrát-1 (IRS-1). Pokles expresie mRNA pre 
leptín u oboch A skupín bol pod priamou kontrolou inzulínu. Konzumácia 
alkoholu neovplyvnila v TT expresiu mRNA pre adiponektín ani 
glukokortikoidný receptor. Plazmatické hladiny kortikosterónu u A10 a A28 
zvierat neboli signifikantne zmenené voči hodnotám pre K. 
Tieto výsledky naznačujú, že v dôsledku už krátkodobého príjmu alkoholu môže 
v periférnych tkanivách dochádzať k narušeniu účinku inzulínu, poruchám 
vnútrobunkovej signalizácie prostredníctvom inzulínového receptora a k zmenám 
v hormonálnej funkcii bieleho tukového tkaniva potkanov. 
Táto práca je podporená grantom VEGA 2/4030/4. 
 



METHOD FOR ESTIMATION OF COOPERATIVE INTERACTION OF 
UNLABELLED ANTAGONISTS WITH UNLABELLED ALLOSTERIC 
MODULATORS AT MUSCARINIC ACETYLCHOLINE RECEPTORS 
J. Proška 
Department of Physical Electronics, Faculty of Nuclear Sciences and Physical 
Engineering, Czech Technical University, Prague, Czech Republic 
 
 Allosteric sites on muscarinic acetylcholine receptors represent 
novel drug targets. Search for suitable allosteric modulators is highly demanded to 
gain insight into the mechanism of ligand - receptor interaction, to determine the 
location of binding sites for different types of ligands, and to correlate between 
ligand structure and their affinity for particular receptor subtypes. Currently, a 
radioligand is not freely available to label an allosteric recognition site, and thus, 
direct competition experiments with unlabelled allosteric modulators are not 
possible. Similarly, an availability of the labelled orthosteric ligand is strongly 
restricted. 
 We developed a method permitting to quantify allosteric 
interactions between the unlabelled allosteric ligand A, and the unlabelled classical 
ligand X. by following changes in the binding of a reporter radiolabelled classical 
ligand L. Receptors R are incubated in the presence of fixed concentrations of X 
and L and of increasing concentrations of A, and the binding of L is measured. The 
values of binding parameters, such as apparent dissociation constants for the 
complexes RL, XR and AR, together with cooperativity factor α, may by estimated 
in standard experiments separately. Finally, cooperativity factor β, which describes 
fold change of the equilibrium dissociation constant for complex RX induced by 
simultaneous binding of A, is calculated. 
 The effects of some impurities in the radioligand solution on 
results, and some examples of misappropriation of the method which gave rise to a 
controversy in literature, will be discussed.  
 
Work was partially supported by Investment intention “Multilicense Mathematica”  
No.2013010003, (CTU Prague) 



EFFECT OF CHRONIC LOW DOSE L-NAME TREATMENT AND 
STRESS ON CARDIOVASCULAR SYSTEM OF BORDERLINE 
HYPERTENSIVE RATS  
A. Puzserova,1 J. Kopincova,2 Z. Csizmadiova,1,2  I. Bernatova1,  1Institute of 
Normal and Pathological Physiology Slovak Academy of Sciences, 2Department 
of Animal Physiology and Ethology, Faculty of Natural Sciences, Comenius 
University, Bratislava,  Slovak Republic. 
 
The aim of this study was to investigate the effect of long-term low dose L-
NAME treatment, crowding  stress  and their interaction in Wistar and borderline 
hypertensive rats (BHR). Male, 12 weeks old, BHR (offspring of spontaneously 
hypertensive dams and Wistar sires) and Wistar rats were exposed to crowding  
(200 cm2 per rat, 5 rats per cage), L-NAME treatment (1.5 mg/kg/day in drinking 
water) or their combination for 8 weeks.  Control rats were kept 4 rats per cage 
(480 cm2 per rat). Blood pressure (BP)x of Wistar and  BHR before experiment 
(determined by tail-cuff method) was 111±3, 136±2 mm Hg, respectively 
(p<0.001). Stress alone gradually elevated BP only in BHR. L-NAME elevated 
BP on weeks 3 and 6 vs. control  in  both W and BHR. After this period, BP 
decreased in both groups investigated. At the end of the experiment  no 
differences in BP were observed in W (vs. control) while BP of BHR rats was still 
significantly elevated vs. control. Combined L-NAME+stress treatment resulted 
in significant elevation of BP in both W and BHR at the end of experiment. The 
left ventricle-to-body weight ratio was elevated in W exposed to L-NAME+stress 
as well as in all BHR groups vs. control BHR. Acetylcholine (ACh)-induced 
relaxation of control Wistar rats was lower than that of BHR (57±3% vs. 68±4%, 
p<0.001). Both crowding and L-NAME improved ACh-induced relaxation in 
Wistar  rats but  had no effect in BHR. Interestingly, the combination of chronic 
L-NAME+stress resulted in reduction of ACh-induced vasorelaxation in both 
phenotypes. Noradrenaline (NA)-induced vasoconstriction was lower in BHR vs. 
W by about 60% (p<0.003) and stress increased NA-induced constriction in both 
phenotypes (p<0.001). L-NAME alone as well as in combination with stress 
reduced vasoconstriction in W (p<0.01 vs. control) but no significant effects were 
observed in BHR. In conclusion, chronic low dose of L-NAME and stress led to 
development of hypertension only in BHR, however their combination led to 
hypertension in both BHR and W. Vascular function of BHR was more resistant 
to chronic L-NAME and stress exposure than that of Wistar but concurrent L-
NAME+stress treatment was associated with the dramatic decrease of 
vasorelaxation in both phenotypes. The study was supported by the VEGA-
2/4156/04 and the APVT-51-018004.  
 



NON-WOVEN PGA/PVA SCAFFOLDS IN TISSUE ENGINEERING OF 
CARTILAGE M. Rampichová1,2,3, E. Filová1,2, E. Košťáková4, M. Martinová4, 
L. Ocheretná4, D. Lukáš4, A. Lytvynets3, E. Amler1,2  1Institute of Experimental 
Medicine, Academy of Sciences of the Czech Republic, Prague, 2Institute of 
Biofysics, 2nd Faculty of Medicine, Charles University, Prague, 3Institute of 
Physiology, Academy of Sciences of the Czech Republic, Prague, 4Faculty of 
Textile Engineering, Technical University of Liberec, Liberec  
  
Biodegradable polymers polyglycolic acid (PGA) (1) and polyvinylalcohol 
(PVA) (2) were investigated as artificial scaffolds in tissue engineering. In this 
study, new composite three-dimensional biodegradable scaffolds from PGA and 
PVA (PGA/PVA scaffolds), and PGA were developed. The scaffolds were 
prepared by a wet-laid method, the PGA/PVA scaffolds were subsequently 
treated with a  PVA solution (PVA/PGA/PVA scaffolds) and PGA scaffolds 
with hyaluronic sodium solution (PGA/HA scaffolds) and/or subsequently 
processed by needle punching  (PGA/PVA and  PGA/HA scaffolds). 
Supplementation with nanofibres was also employed. Chondrocytes were 
isolated from rabbit, cultured for 28 days and seeded onto the scaffolds at 
density of 80 x 103 cells/cm2. Proliferation and viability of chondrocytes were 
testing using MTT test, fluorescence microscopy, and confocal microscopy. 
Immunohistochemical stanning for collagen type II was used for evaluation of  
the differentiation of chondrocytes. 

The absorbance of  PVA/PGA/PVA, PGA and polystyrene (PS) groups 
were significantly higher compared to the other scaffolds at 24 hours after 
seeding. After  7, 14, and 21 days, scaffolds containg PVA (PVA/PGA,  
PVA/PGA/PVA) showed the highest proliferation rate, comparable with 
polystyrene. A good pH stability of culture medium was observed. On the other 
hand, scaffolds prepared with HA showed the lowest proliferation of 
chondrocytes,  accompanied with the acidification of the culture medium. 

This study showed the best proliferation of chondrocytes on three-
dimensional non-woven PVA/PGA, PVA/PGA/PVA scaffolds. This proved 
their potential for cartilage repair. 
1. Freed L.E., et al.: Proc. Nat. Acad. Sci. USA 94 (1997), pp. 13885–13890 
2. Masanori Kobayashi, Yong-Shun Chang and Masanori Oka.: Biomaterials, 
26: 3243-3248, 2005. Supported by the Grant Agency of the Czech Republic  
(Grant No. 05/03/H148) and by Research Project AV0Z 50110509, 
AV0Z50390512, Cardiovascular Research Centre 1M0510. 
  



ACTIVATION OF PI3-KINASE/AKT PATHWAY PROTECTS RAT HEART 
AGAINST INFARCTION, BUT IS NOT INVOLVED IN THE 
ANTIARRHYTHMIC EFFECT OF ISCHEMIC PRECONDITIONING 
T. Ravingerová, J. Matejíková, M. Strnisková, J. Neckář*, E. Andelová, M. 
Barančík, F. Kolář*. Institute for Heart Research, Slovak Academy of Sciences, 
Bratislava, Slovak Republic; *Institute of Physiology, Academy of Sciences of the Czech 
Republic and Centre for Experimental Cardiovascular Research, Prague, Czech Republic 
  
Endogenous protection against prolonged ischemic insult can be achieved in the 
myocardium by preceding brief episodes of intermittent ischemia (hypoxia) or by 
long-term adaptation to chronic hypoxia, however, the role of pro-survival 
cascades underlying protective mechanisms of the adaptive phenomena is not 
completely elucidated. We explored the role of phosphatidylinositol 3-kinase 
(PI3K)/Akt activation in cardioprotection conferred by ischemic preconditioning 
(IP) and by adaptation to chronic hypoxia. Enhanced phosphorylation of Akt was 
detected before the onset of 20-min occlusion/3-h reperfusion (test ischemia, TI) 
in the in vivo rats adapted to chronic intermittent hypobaric hypoxia (IHH) 
simulating high altitude in a hypobaric chamber (7000 m, 8 h/day, 25 exposure) 
and in the Langendorff-perfused hearts acutely precodonditioned by 2 cycles of 5 
min ischemia/ reperfusion, prior to similar protocol of TI. In the open-chest 
hypoxic and normoxic rats, PI3K/Akt inhibitor LY294002 (LY) given 5 min 
before TI (0.3 mg/kg, i.v.) partially attenuated infarct size (IS)-limiting effect of 
IHH (59.7 ± 4.1% of the area at risk (AR) vs. IS/AR 51.8 ± 4.4% in the hypoxic 
rats and 64.9 ± 5.1% in the normoxic controls). In Langendorff-perfused hearts, 
LY (5µM) applied 15 min before TI completely abolished anti-infarct protection 
by IP (IS/AR 55.0 ± 4.9% vs. 15.2 ± 1.2% in the preconditioned hearts and 42.0 ± 
5.5% in the non-preconditioned controls; P<0.05), as well as inhibited Akt 
phosphorylation. Administration of LY did not modify the size of infarction in the 
normal hearts, however, it markedly suppressed arrhythmias. Application of LY in 
the Langenodorff-perfused hearts significantly decreased the number of 
ventricular premature beats (VPB) and the incidence of ventricular tachycardia 
(VT) from 518 ± 71 and 100% in the controls to 155 ± 15 and 12.5%, respectively 
(P<0.05). Moreover, bracketing of IP with LY did not reverse antiarrhythmic 
effect of preconditioning: (VPB 77 ± 20, incidence of VT 14.3% vs. VPB 195 ± 
40 and VT 22%, respectively, in the non-treated preconditioned hearts). The 
results suggest that activation of PI3K/Akt cascade plays a role in the infarct size-
limiting mechanism in the rat heart, however, it is not involved in the mechanisms 
of antiarrhythmic protection. 
Supported by VEGA SR grants No 2/6170/26, 2/5110/25, APVT 51-027404, SP51/028 
09 00/028 09 01, SP51/028000/0280802 and GACR 305/04/0465. 



RELATIONSHIP BETWEEN ACIDOBASE BALANCE AND 
VENTRICULAR ARRHYTHMIA THRESHOLD AT THE DISORDERS 
OF VENTILATION  IN WISTAR RATS. Z.Richtáriková, I.Bačová, 
S.Grešová, J.Štimmelová, I.Bračoková. Department of Physiology, Medical 
Faculty UPJŠ, Košice, Slovak Republic 
 
The arise and development of the ventricular arrhythmias are closely connected 
also with changes in the arterial acidobase balance resulting of pulmonary 
ventilation decrease (1,2). The aim of this methodological study was to verify the 
relationship between changes of acidobase parameters and ventricular arrhythmia 
threshold (VAT) in anesthetized Wistar rats at the changes of pulmonary 
ventilation. The experiments were performed in ketamine/xylazine anaesthesia in 
female Wistar rats (100mg/kg + 15mg/kg, i.m., open chest experiments). The 
changes in acidobase balance were followed after adaptation to light-dark cycle 
(LD cycle) of 12:12 hour, with the dark part from 06.00 to 18.00 h. The 
experiments were performed only in the dark period. The rats were artificial 
ventilated by respirator at ventilatory parameters: 1ml/100g of body weight and 
respiratory rate 40 – 50 breaths/min. We compared mainly changes in pO2, pCO2, 
pH and O2 saturation in animals after surgical interventions (tracheotomy, artery 
preparation and thoracotomy) and 5 min. stabilization, after 2 min. of apnoic 
episode and after 5., 10. 15. and 20. min. of reoxygenation. At  the end of 2 min. 
apnoic episode, the arterial pH and pO2 were decreased significantly (p < 0,001), 
pCO2 were increased (p< 0,001) compared with the values after surgical 
intervention and 5 min stabilization with parameters of normal ventilation. O2 
saturation on the end of apnoic episode was increased significantly (p< 0,001), 
too. After 20 min of reoxygenation the acidobasic parameters were in the range of 
arterial alkalosis and normooxic hypocapnia. After 2 min. apnoe, the VATs were 
decreased significantly, the negative correlation between pH and VAT (r = -0,52), 
and positive correlation between pCO2  (r = 0,3) and VAT were obtained. There 
was not any significant dependence between pO2, O2 saturation and VAT (r = -
0,09, r = -0,24). During reoxygenation was found significant relation between pO2 
(r = - 0.4) and O2 saturation and VAT (r = - 0.3). It is concluded that probably in 
conditions of the acute respiratory systemic hypoxia, hypercapnia and acidosis, 
the heart responds positively to acidosis and hypercapnia by the activation of the 
cardioprotective mechanism(s). These mechanims are probably active also during 
reoxygenation and protect ventricles  also against the reoxygenation injury. 
Supported by VEGA grant 1/0512/03. 
1. Švorc P, Podlubný I, Kujaník Š et al: Chronobiol. Int. 14: 363-370, 1997. 
2. Švorc P., Beňačka R, Petrášová D et al: Physiol. Res. 54: 319-325, 2005. 
 
 
  



NICOTINE AND KAINIC ACID ADMINISTRATION - CHANGES IN 
THE DENSITY OF NITRERGIC NEURONS AND IDENTIFICATION OF 
NEURONS EXTINCTION. V. Riljak, M. Milotová, K. Jandová, M. Langmeier, 
D. Marešová, J. Pokorný, S. Trojan Institute of Physiology, First Faculty of 
Medicine, Charles University, Prague, Czech Republic 

Using histochemical analysis (NADPH-diaphorase) we have investigated 
the influence of intraperitoneal administration of kainic acid (10mg/kg), or 
nicotine and combination of both these two factors on neurons of the 
hippocampus in male rats of the Wistar strain.  

Kainic acid was administered to 25- and 35-day-old animals which were or 
weren’t pre-treated with nicotine (1mg/kg) 30 minutes before the kainic acid 
administration. Two days after the application, animals were transcardially 
perfused with 4 % paraformaldehyde under deep thiopental anaesthesia. Cryostat 
sections were stained to identify NADPH-diaphorase positive neurons that were 
then quantified in CA1 and CA3 areas of the hippocampus, in the hilus, dorsal and 
ventral blades of the dentate gyrus. To identify the most vulnerable hippocampal 
regions staining Fluoro Jade B and Hoechst (bisbenzimide) were used.  

The findings were as follows: Nicotine brings about higher numbers of 
NADPH-diaphorase positive neurons in CA3 area of the hippocampus and hilus 
of the dentate gyrus in the comparison with either group of control animals. 
Fluoro-Jade staining did not reveal any degenerating neurons in the hippocampus 
after the nicotine administration.  

We can speculate that nicotine can be a neuroprotective agent, but next 
studies are necessary. 

 
This work was supported by grant GAČR 305/03H148 and GAUK 45/2005. 

 



INTRACEREBRAL EVENT-RELATED DESYNCHRONIZATION AND 
SYNCHRONIZATION DURING MOTOR RESPONSE IN VISUAL 
ODDBALL PARADIGM.  R. Roman, M. Brázdil1, P. Jurák2, I. Rektor1,  
M. Kukleta Department of Physiology, Medical Faculty, Masaryk University, 
1Department of Neurology, St. Anne’s Hospital, Masaryk University, 2Institute 
of Scientific Instruments, Academy of Sciences, Brno, Czech Republic. 
 
Objectives: Intracerebrally recorded event-related desynchronization (ERD) and 
synchronization (ERS) in frequency range of 5.5-15 Hz were studied during 
motor response to target stimulus in a visual oddball paradigm. 
Methods: In nine right-handed patients with medically intractable epilepsies 
depth electrodes were implanted to localize the seizure origin prior to surgical 
treatment. A total of 298 contacts were investigated. Visual oddball paradigm 
was performed. Each subject was instructed to respond to the target stimulus  
by pressing a microswitch button in the dominant hand and to count the target 
stimuli mentally. ERD and ERS expressed as a decrease and increase of power in 
a frequency range of 5.5-15 Hz was studied in a 3-s period starting 1 s before 
pressing the button. 
Results: ERD/ERS were identified in all patients in 62 sites of both hemispheres 
– amygdala, gyrus cinguli, gyrus fusiformis, hippocampus, putamen, gyrus 
parahippocampalis, gyrus temporalis superior, medius and inferior and 
frontoorbital cortex. ERD was observed in 32 sites and ERS in 23 sites and both 
were present before as well as after the motor response. In 7 sites both ERD and 
ERS were observed at the same time. Simultaneous scalp recoding revealed 
ERD/ERS in 6 out of 9 cases. 
Conclusion: Localization of ERD/ERS in various brain structures during the 
stimulus-dependent motor response extends recent knowledge about 
intracerebral distribution of this phenomenon. The existence of ERD/ERS  
before the motor response could represent not only the movement preparation 
and execution described in the literature but also memory mechanisms or sensory 
processing. 
Supported by Research Project MSMT CR 28 05/30. 
 



Na+ / H+ ANTIPORT VE STŘEVĚ 
M. Rybová1,2 , J. Bryndová1 , J.Pácha1. 1Fyziologický ústav Akademie věd České 
Republiky, Praha, 2 2. lékařská fakulta Univerzity Karlovy, Praha, Česká 
Republika 

 Na+ / H+ antiport se  výzmnamně podílí na regulaci absorpce i sekrece 
sodných iontů a vody ve střevě. Na+ / H+ přenašeče  rodiny NHE jsou 
lokalizovány jak v apikální, tak i bazolaterální membráně enterocytů po celé délce 
střevní krypty. Z dosud známých členů rodiny NHE se účastní transportu Na+, 
udržování rovnováhy pH a buněčného objemu ve střevním epitelu pouze tři 
izoformy NHE. Izoforma NHE1 se vyskytuje na bazolaterální membráně a 
izoformy NHE2 a NHE3 na apikální membráně, přičemž zde převládá izoforma 
NHE3. Míra jejich úlohy v průběhu časné ontogeneze epitelu byla prokázána 
v jejunu potkana. Proměnlivá aktivita těchto transportérů se zvyšovala během 
stádia kojení a odstavu. Jelikož nebyly dosud tyto transportní systémy 
kvantifikovány v průběhu ontogeneze v tlustém střevě, které se výrazně podílí na 
udržení pozitivní sodíkove bilnace v období časného postnatálního vývoje, bylo 
naším cílem zjistit jejich expresi v kolonu potkana na úrovni mRNA.   

 Používali jsme potkaní mláďata kmene Wistar v různých stádiích 
ontegeneze. 1.týden po narození; 2 týdny, kdy jsou ještě plně kojeny; 3 týdny – 
počáteční období odstavu; 4 týdny – ukončení odstavu a 6 týdnů - mladý potkan. 
Z izolovaných kolonálních krypt z distální části kolonu jsme vyizolovali mRNA, 
která byla přepsána a kvantifikována pomocí metody RT-PCR v reálném čase. 

 V porovnání s výsledky hladiny NHE3 mRNA u dospělých jedinců jsme 
pozorovali u mláďat postupný nárůst exprese. Tyto nálezy naznačují, že vývoj 
elektroneutrálního transportu Na+ v tračníku není zcela ukončen při narození 
jedince, ale že postupně maturuje během údobí kojení a odstavu.V budoucnu se 
hodláme zabývat také zjištěním úlohy NHE2 izoformy v průběhu ontogeneze. 

Práce byla podporována grantem Ministerstva Zdravotnictví NR / 8576-3. 



APPLICATION OF ELISA FOR MYOSIN HEAVY CHAIN ISOFORMS 
QUANTIFICATION J. Říčný and T. Soukup Institute of Physiology, Academy 
of Sciences of the Czech Republic, Prague 
 

Quantitative information is essential for analyzing myosin heavy chain 
(MyHC) content changes. We have developed a 2-D stereological method using 
the principles of unbiased counting frame and point counting (C.A.S.T. Grid 
System, Olympus, Albertslund, Denmark) and analyzing  fiber type composition 
in serial cross sections (1). Furthermore, we have used the SDS-PAGE technique 
to reveal proportions of MyHC isoforms in muscle homogenates; the individual 
MyHC isoforms have been densitometrically evaluated (AIDA 3.28 computer 
program, Germany). Unfortunately, the existence of hybrid fibers with mixed 
reactions and incomplete separation of 2a and 2x MyHC bands often hampered 
the exactness of evaluation.  We have therefore adopted an immunocytochemical 
approach similar to the ELISA method to quantify the MyHCs isoform 
contribution. Polystyrene microplates were used for adsorption of partially 
purified myosin extracts from  soleus and extensor digitorum longus (EDL) 
muscles of inbred Lewis strain rats in control euthyroid rats in comparison with 
the MyHC isoform content of hypothyroid and hyperthyroid rats. The total 
amount of adsorbed myosin was quantified with a "general" antimyosin antibody 
(aS MyHC-slow and aF MyHC-fast, provided by Biotrend or Medac/Novocastra, 
Germany) and the content of specific isoforms with isoform-specific antibodies 
(mAbs BA-D5 (MyHC-1), SC-71 (MyHC-2a), BF-35 (all isoforms except 
MyHC-2x/d) and BF-F3 (MyHC-2b), (2). Primary antibodies were gauged with 
peroxidase-labeled secondary antibodies. Using our ”MyHC ELISA” method, we 
have confirmed that: (1) the MyHC-2a content in the soleus muscle was increased 
in hyperthyroid and decreased in hypothyroid status; the relative changes were 
smaller than those determined by SDS-PAGE or by stereological determination of 
muscle fiber types, (2) in the EDL muscle, corresponding changes were found by 
all 3 methods:  i)  MyHC-1 was mildly decreased in hyperthyroid and increased in 
hypothyroid status, ii) MyHC-2a was increased in both experimental conditions,  
iii) MyHC-2b was enhanced in the hyperthyroid status  and decreased in the  
hypothyroid status, iv) unfortunately, 2x/d MyHC isoform cannot be determined 
at present due to the lack of a specific positive marker. Our results suggest that 
our method can provide additional ”quantitative” information besides already 
existing methods. 
Supported by MYORES No. 511978 and GAČR 304/05/0327 grants and by the Research project 
AV0Z 50110509. 
1. Zachařová and Kubínová, J. Muscle Res. Cell Motil. 16:295-302, 1995. 
2. Schiaffino et al., J. Muscle Res. Cell Motil. 10:197-205, 1989. 



EFFECTS OF SELECTED ENDOCRINE DISRUPTING PLASTICIZERS 
ON STEROID HORMONE SYNTHESIS STUDIED IN IN VITRO AND 
IN VIVO MODEL SYSTEMS. S. Scsuková, A. Mlynarčíková, M. Ficková 
Institute of Experimental Endocrinology, Slovak Academy of Sciences, 
Bratislava, Slovak Republic. 
 
Chemical compounds widely used as plasticizers in the manufacture of 
polycarbonate and PVC plastics (food and pharmaceutical packaging, medical 
devices, toys, etc.) are supposed to affect the reproductive system, cognitive 
functions, and neurodevelopment in prenatal life and to be linked to hormone 
dependent cancers. We have investigated the effects of bisphenol A (BPA), 4-
chloro-3-methylphenol (CMP), and benzyl butyl phthalates (BBP): in vitro on 
steroidogenesis in primary porcine ovarian cell culture system and in vivo on 
steroid hormone levels in female rats. 
Granulosa cells (GC) isolated from porcine ovarian follicles (4-6 mm) were 
incubated with the tested compounds (10-8–10-4 mol.l-1) in the presence or 
absence of hFSH (1 µg.ml-1) for 72 h. 26 day-old Wistar female rats treated with 
PMSG (10 IU) and the tested agents (250 mg/kg bw) or synthetic estradiol (sE) 
(250 µg) were sacrified 48 h later. Progesterone (P) and estradiol (E) levels 
released by GC to the culture media and serum P and E concentrations were 
measured by radioimmunoassay and commercial RIA kits, respectively. 
Both, BPA and CMP significantly stimulated basal and FSH-induced P 
production by GC at 10-6 mol.l-1 concentration. The inhibitory effect at 10-4 
mol.l-1 on basal as well as FSH-induced P production by GC have been 
observed after the treatment of cells with both phenols. BBP at all tested 
concentrations induced the stimulation of both, basal and FSH-induced, P 
synthesis by GC. Basal and FSH-stimulated E production by GC were 
suppressed (decrease about 20 to 40%) by the action of both tested phenols. 
Comparably, BBP decreased FSH-induced E synthesis by GC at all tested 
concentrations. Treatment of immature female rats with PMSG increases serum 
P and E levels and exogenously administered estradiol enhances this effect. All 
tested compounds exerted inhibition of PMSG-induced elevation of serum P 
levels. BBP was able to increase serum E levels but with significantly less 
potency than synthetic estradiol. 
Although the effects of these agents are considered to be predominantly 
estrogenic, there is growing evidence that they can exert potent effects by direct 
interaction with intracellular enzymes. We suposse that enzymes involved in 
steroidogenesis might be implicated in the action of the plasticizers. 
This work is supported by EU grant No QKL4-CT-2002-02637 and VEGA 
Grant 2/3052/23. 



IN VITRO MODEL OF CENTRAL SENSITIZATION  
David Sojka and Jiri Palecek Institute of Physiology, Academy of Sciences of the 
Czech Republic, Prague, Czech Republic. 
 
Chronic pain is often characterized by increased sensitivity to noxious 
(hyperalgesia) and innocuous (allodynia) stimuli. It is thought, that one of 
the underlying mechanisms is a long-term modulation of synaptic transmission 
at the spinal cord level - central sensitization of spinal dorsal horn 
neurons. Allodynia and hyperalgesia were first demonstrated using in vivo 
approaches. The aim of our study was to develop an in vitro model of central 
sensitization that would allow detailed analysis of the molecular mechanisms 
involved.  
In this project we have used acute spinal cord slices (330µm) with spinal 
roots attached, prepared from rat 12-15 days old. The slices were incubated 
with ester of calcium sensitive fluorescent dye Fluo-3 that was used to 
record intracellular calcium concentration changes with Leica laser scanning 
confocal microscope. Activity of the neurons evaluated as calcium 
concentration changes were evoked by electrical stimulation of the dorsal 
rootlet by control stimulation (10 Hz, 1s duration, 0.5ms pulse length) with 
4 minute interval between the trains of individual control stimulations. A 
sensitization protocol consisted of one to three 100 Hz pulse trains in 10 s 
intervals (each 1 s duration, 0.5 ms pulse length). Control stimulation 
resulted in increased calcium concentration in number of dorsal horn neurons 
that could be divided into two populations. The first population had 
immediate onset of the calcium concentration change (max. peak 0.5-2s), 
while the other population had a much prolonged activation with delay 5-15s 
after the stimulation. Repetition of the control stimuli in the 4 minutes 
interval led to consistent changes in the calcium concentration in the 
neurons recorded. The calcium concentration changes evoked by the 
stimulation were totally suppressed by application of sodium channel blocker 
tetrodotoxin. Our preliminary data show that sensitization protocol induced 
a significant increase in the maximal calcium concentration change evoked by 
the control stimulation applied after the sensitization stimulation. This 
increased sensitivity to control stimuli lasted at least 30 minutes. Our 
results suggest that this in vitro model could be a useful tool to study 
molecular mechanisms of central sensitization and to test possible 
pharmacological approaches to block chronic pain. 
GACR 309/03/0752, 305/06/1115, 305/03/H148, AVOZ 5011922, LC 554. 
 
 
 



MELATONÍN A JEHO RECEPTORY V ČREVE 
M. Soták1,2, L. Mrnka1, J. Pácha1. 1Fyziologický ústav, Akademie věd České 
republiky, Praha, 2Přírodovědecká fakulta, Universita Karlova, Praha, Česká 
republika. 
 
Úvod: Melatonín (N-acetyl-5-metoxytryptamín) sa okrem CNS vyskytuje aj 
v najrozličnejších periférnych orgánoch. Vo vysokej koncentrácii bol nájdený aj 
v rôznych oddieloch tráviaceho systému. Rovnako tam boli lokalizované väzobné 
miesta pre 2-iodomelatonín. Boli identifikované dva základné typy 
melatonínového membránového receptoru. Významný a dobre charakterizovaný 
je prvý podtyp, kam radíme štruktúrne i k melatonínu afinitne podobné receptory 
MT1 a MT2. Receptory sú tvorené 7 transmembránovými helixami prepojenými 
hydrofilnými slučkami a patria do rodopsínovej rodiny. Do druhého typu patrí 
MT3 receptor, ktorý patrí k rodine chinónových reduktáz. V čreve bol ukázaný 
efekt melatonínu na transportné procesy i črevnú motilitu. Cieľ: Určiť hladinu 
expresie mRNA receptorov podtypu MT1 v jednotlivých oddieloch čreva 
(duodenum, jejunum, ileum, colon) v epitelovej (mukóza) a subepitelovej vrstve 
(zbytok po dokonalom zoškrabnutí mukózy – vrátane svaloviny a myenterického 
plexu). Hladinu expresie zmerať za normálnych podmienok (LD 12:12, potrava 
ad libitum) a za podmienok hladovania. Metódy: Črevné vzorky boli odoberané 
v približne rovnakú dennú hodinu z dvojmesačných potkaních samcov kmeňa 
Wistar. Bola vyizolovaná totálna RNA. Na kvantitatívne stanovenie MT1 mRNA 
bola použitá RT-PCR v reálnom čase. Výsledné hodnoty Ct boli normalizované 
na hladinu housekeeping génu, β-aktínu. Výsledky: Hladina expresie MT1 
receptorov bola vyššia vo všetkých segmentoch v subepitelovom tkanive 
v porovnaní s epitelovým, kde často bola hladina pod úrovňou detekcie. V 
subepitele bola expresia preukázaná vo všetkých segmentoch čreva. Hladovanie 
po dobu 48 hodín viedlo k zvýšeniu expresie MT1 vo všetkých segmentoch čreva. 
Pri dlhodobom hladovaní po dobu 7 dní stimulácia expresie v tenkom čreve 
odznela a hladiny transkripcie sa vrátili na východziu úroveň. Naproti tomu, 
v distálnom tračníku zvýšená hladina transkripcie pretrvávala. U týmusu ani 
hypofýzy počas hladovania k zmenám v expresii nedochádzalo. Záver: MT1 
receptory sú v čreve lokalizované prevážne v subepitelovej oblasti. Ich  expresia 
sa v závislosti na fyziologických podmienkach mení. 
 
Práca bola financovaná grantom 305/03/D140 (GA ČR). 



EFFECT OF MESENTERIC ISCHAEMIA/REPERFUSION ON 
ENDOTHELIAL FUNCTION OF STRESSED RATS WITH DIFFERENT 
PREDISPOSITION TO HYPERTENSION R. Sotnikova, I. Bernatova1, J. 
Zurova Institute of Experimental Pharmacology, 1Institute of Normal and 
Pathological Physiology, Slovak Academy of Sciences, Bratislava, Slovakia. 
 
The aim of this work was to investigate the effect of mesenteric ischaemia/ 
/reperfusion on the crowding stress-induced changes in endothelium-dependent 
relaxation of the rat superior mesenteric artery (SMA) of normotensive and 
hypertensive rats.  
Experiments were performed on normotensive rats (Wistar) and spontaneously 
hypertensive rats (SHR). The animals were exposed to 8-week crowding stress 
(5 rats/cage 25/40/15 cm, cca 200 cm2/rat). Control rats were 4 per cage 
(35/55/20 cm, cca 480 cm2/rat). In anaesthesised rats, ischaemia of the 
mesentery was induced by occluding SMA for 60 minutes. After removal of the 
clamp, reperfusion lasted 30 minutes. Sham-operated animals served as controls. 
Blood pressure was measured using tail-cuff plethysmography. Endothelium-
dependent relaxation of SMA rings was studied in vitro under isometric 
conditions. We evaluated the responses of phenylephrine-precontracted 
preparations (1µmol/l) to acetylcholine (0.01 – 10µmol/l) before and after 
inhibition of NO synthase (100 µmol/l Nω-nitro-L-arginine methyl ester - L-
NAME) and prostaglandin synthesis with indomethacin (10 µmol/l).  
In control conditions, SHR rats had significantly higher blood pressure 
compared to Wistar rats (185±2 and 111±1 mm Hg, respectively). Moreover, 
SMA taken from SHR rats responded to acetylcholine with smaller relaxation 
than that from Wistar rats.Crowding stress induced the increase of blood 
pressure of SHR (193±2 mm Hg), but not of Wistar rats (112±2 mm Hg). In 
vessel functional studies responses of SMA to acetylcholine (the total response 
and NO-mediated portion of endothelium-dependent relaxation) were depressed 
in the SHR animals. Wistar rats responded to stress with depression only in L-
NAME-resistant vasodilatation. Mesenteric ischaemia/reperfusion did not 
induce any further impairement of the response of SMA to acetylcholine either 
in Wistar or SHR group.  
The results showed damaging effect of crowding stress on endothelium-
dependent relaxation of superior mesenteric artery of SHR rats. Ischemia/ 
/reperfusion did not influence the changes in relaxation evoked by stress. 
Supported by VEGA grants Nos. 2/5009/25, 2/4156/25 and APVT-51-018004.  
 



THE ROLE OF MATRIX METALLOPROTEINASES IN THE EFFECTS 
OF CHRONIC NOS INHIBITION IN THE RAT HEARTS  
A. Špániková, P. Šimončíková1, O. Pecháňová2, T. Ravingerová1, M. Barančík1 
Institute of Molecular Physiology and Genetics, 1Institute for Heart Research, 
2Institute of Normal and Pathological Physiology, Slovak Academy of Sciences, 
Bratislava, Slovakia.
Nitric oxide (NO) has been implicated in the mechanisms of ischemic 
preconditioning (IP). Similarly, we found previously that hearts from rats with 
chronic NO deficiency (NOD) showed better recovery of contractile function after 
ischemia/reperfusion. However, the impact of chronic NOD on the mechanisms of 
increased ischemic tolerance has not been sufficiently elucidated so far. Our aim 
was to characterize the effects of chronic NO synthase inhibition by L-NAME 
treatment on the alterations of proteins involved in remodelation of extracellular 
matrix, matrix metaloproteinases (MMPs) and tissue inhibitor of MMPs (TIMP). 
NOD was induced by L-NAME (40/mg daily, 4 weeks). Isolated hearts from 
control rats or rats with chronic NOD were Langendorff-perfused and subjected to 
global ischemia (5 or 25 minutes). Tissue samples for biochemical protein studies 
were taken from the left ventricles. Activities of MMPs were analyzed by 
zymography in polyacrylamide gels containing gelatine as a substrate and protein 
levels of MMPs a TIMP-2 proteins were determined by Western blot analysis 
using specific antibodies. We found that the protein contents of MMP-2 in the left 
ventricular tissue were not different in the control and L-NAME-treated hearts at 
basal conditions and also during ischemia. However, the development of NOD 
was connected with a decrease in gelatinolytic activity of tissue MMP-2. During 
ischemia we found changes in MMP-2 activities in comparison to basal non-
ischemic conditions but there were not differences between control and L-NAME-
treated hearts. For MMP-9 we did not observe differences between the control and 
L-NAME-treated hearts. The analysis of TIMP-2 showed that the content of this 
tissue MMP inhibitor was increased during ischemia in both control and L-
NAME-treated hearts in a similar manner. Interesting was also the finding that 
gelatinolytic activity of approximately 20 kDa proteinase was increased in serum 
of L-NAME-treated rats. The results suggest that some proteins involved in 
remodeling of extracellular matrix (MMP-2) could play an important role in 
cardiac responses connected with development of chronic NOD. 

Supported by VEGA SR No 2/6170/26, 2/5110/25, 2/3124/24, APVT 51-027404, 
SP51/0280900/0280901, SP51/0280000/0280802. 



AMPLITUDOVÉ ZMĚNY KOROVÝCH RYTMŮ PŘI PŘECHODU TEPELNÉ 
STIMULACE OD NEBOLESTIVÉHO TEPLA DO BOLESTIVÉHO HORKA. 
Stančák, A., Poláček, H., Mlynář, J., Ústav normální, patologické a klinické fyziologie, 3. 
LF UK, Praha. 

 
Dřívější zobrazovací studie (PET a fMRI) ukázaly funkční aktivace při 

bolestivém tepelném dráždění v primární a sekundární somatosenzorické korové oblasti, 
inzule, gyrus cinguli a dalších korových oblastech. Díky omezenému časovému rozlišení 
obou zobrazovacích metod není znám vzor korové aktivace při přechodu tepelného 
dráždění  z počátečné nebolestivé úrovně do bolestivého horka a proto byla provedena 
elektroencefalografická studie na 12 zdravých dobrovolnících. Pokusné osoby obdržely 
60 teplých podnětů (změna z 32oC na 42oC, rychlost 6oC/s, plateau 3 s) a 60 horkých 
bolestivých podnětů (změna z 32oC na 50oC, rychlost 6oC/s, plateau 1 s) do pravého 
thenaru pomocí kontaktní termody o rozměru 3x3 cm2. Podněty byly aplikovány 
v náhodném pořadí v intervalech 35s. EEG bylo snímáno průběžně ze 111 svodů a 
analyzováno metodou event-related desynchronization (ERD). Při nárůstu teploty 
v nebolestivém pásmu (42-47oC) byla pozorována synchronizace 20-Hz rytmu v centrální 
mediální oblasti naléhající na suplementární motorickou kůru a souběžná 
desynchronizace v kontralaterální senzomotorické oblasti. Při překročení teploty 47oC se 
objevila jiná synchronizace 10 Hz rytmu v prefrontální korové oblasti. Po dosažení 
maximální stimulační teploty 50oC byla přítomna masivní desynchronizace v pásmu10 
Hz v kontralaterální primární senzomotorické oblasti, frontálním a parietálním operkulu.  

Výsledky ukazují, že přechod nebolestivého tepla do bolestivého horka je 
doprovázen souběžnou synchronizací korových rytmů mediálního frontálního kortexu a 
desynchronizací laterálního senzomotorického kortexu.  
   
 



THE EFFECT OF STRESS ON THE HEART FUNCTION OF THE RATS 
WITH VARIOUS FAMILY HISTORY OF HYPERTENSION   
T. Stankovičová, M. Pekárová, J. Vertfeinová, A. Pichňová, R. Kohútová, M. 
Jusko, P. Švec, I. Bernátová1 Comenius University, Faculty of Pharmacy, 
Department of Pharmacology and Toxicology, 1Institute of Normal and 
Pathological Physiology, Slovak Academy of Sciences, Bratislava, Slovak 
Republic 
 
In this study the spontaneously hypertensive (SHR) and borderline hypertensive 
rats (BHR, offspring of SHR dams and Wistar sires) were compared to 
normotensive Wistar (Wis) rats. Male rats (12 weeks old) of all phenotypes were 
exposed to crowding for eight weeks (200 cm2 per rat, 5 rats per cage). Control 
rats were kept 4 rats per cage (480 cm2 per rat). Systolic blood pressure (sBP) was 
increased in the order Wis<BHR<SHR. Heart weight (HW), left ventricular 
weight (LVW) as well as both indexes HW/BW, and LVW/BW (BW-body 
weight) were increased with hypertension. Parameters of LV, like height, width, 
and thickness of the free wall demonstrated developed myocardial hypertrophy in 
BHR and that was more pronounced in SHR. 
Crowding stress increased values of BP and heart frequency more in BHR, and 
SHR and accentuated signs of left ventricular hypertrophy. Stress worsened the 
mechanical function of spontaneously beating isolated heart. Lowering of 
coronary flow in the order Wis>BHR>SHR was more emphasized in the crowded 
rats. Spontaneous frequency of the hearts isolated from SHR was slower than the 
heart frequency recorded from BHR and Wis being in accord with diminishing 
effect of sympathetic activation. Heart rate analysis showed approximately 2- and 
15-fold higher incidence of rhythm disturbances in BHR and SHR, respectively 
compared to Wis. In the arrhythmias dominated incidence of  ventricular ectopic 
beats. Crowding induced increased incidence of arrhythmias in Wis and BHR, and 
the short episode of ventricular tachycardia was found in 25% of  SHR.  
It could be concluded that both pre-hypertensive and hypertensive rats 
demonstrate left ventricular hypertrophy and increased heart frequency. All these 
symptoms were potentiated by crowding. Moreover, crowding weakened 
contractile ability of the myocardium, worsened perfusion of coronary vessels and 
increased incidence of ventricular arrhythmias.  
The work was supported partially by grants from VEGA SR No 2/4156/25 and 
2/4153/04. 



RHYTMIC CHANGES OF MELATONIN LEVELS IN PLASMA, PINEAL 
GLAND AND PERIPHERAL TISSUES OF RATS WITH 
STREPTOZOTOCIN-INDUCED DIABETES  
K. Stebelová, I. Herichová, M. Zeman Department of Animal Physiology and 
Ethology, Faculty of Natural Sciences, Comenius University, Bratislava 842 15, 
Slovak Republic  
 
Diabetes mellitus (DM) belongs to metabolic diseases characterized by high 
glucose levels, which result from defects in insulin secretion or action. 
Streptozotocin (STZ) is a chemical compound used to induce experimental 
diabetes by disruption of the insulin-producing β-cells of the endocrine pancreas. 
In addition to different pathophysiological changes DM induces 
desynchronisation in the circadian system. Hormone melatonin is involved in 
regulation of circadian rhythms by influencing peripheral oscillators. Melatonin is 
synthesized primarily in the pineal gland exhibiting high levels during the dark 
part of the day. 
The aim of our study was to investigate rhythmic changes in melatonin production 
in the pineal gland, plasma and peripheral tissues - pancreas and duodenum in 
diabetic and control Wistar rats. Rats were kept on L: D cycle 12:12. Diabetes was 
induced by intraperitoneal injection of STZ (65 mg/kg) dissolved in 0.1 M citrate 
buffer. On days 17 and 18 after diabetes induction animals were sacrificed in 4-
hour intervals during 24-hour cycle. Hormone concentration was determined by 
radioimmunoassay directly in plasma, after methanol extraction in pineal glands 
and after chloroform extraction in other tissues. 
Rhythmic daily pattern of melatonin concentrations was found in both control and 
diabetic rats. The amplitude of the pineal melatonin rhythm was lower in diabetic 
then in control rats. This difference was reflected in melatonin rhythms detected in 
duodenum and pancreas but not in circulation. Our data suggest that the damped 
amplitude of rhythmic melatonin production can contribute to desynchronisation 
of circadian rhythms in diabetic rats. 
Supported by grant No. APVT 20/022704. 



REGULATION OF DIPEPTIDYL PEPTIDASE-IV ACTIVITY AND/OR 
STRUCTURE HOMOLOGUES (DASH) IN HUMAN BRAIN TUMORS: 
AN ASSOCIATION WITH WHO GRADE? J. Stremeňová1, V. Mareš2, V. 
Dbalý3, J. Marek3, M. Syrůček3, E. Křepela1, Z. Vaničková1, K. Vlašicová1 and 
A. Šedo1,2  1The Joint Laboratory of Cancer Cell Biology of the 1st Faculty of 
Medicine, Charles University, Prague and  2Institute of Physiology, Academy of 
Sciences 3Departments of Pathology and Neurosurgery, Hospital Na Homolce, 
Prague, Czech Republic 
 
Post-translational modification is an important regulatory event of numerous 
biologically active peptides. Proteolysis of such peptides could be limited by the 
presence of an evolutionary conserved proline residue. Proline-specific 
“Dipeptidyl peptidase-IV Activity and/or Structure Homologues” (DASH) have 
been shown to modify quantitatively and also qualitatively some cellular signaling 
events. Therefore, their dysregulation is speculated to participate in the 
pathogenesis of multiple diseases, including cancer [1].  
In our study, expression (real time RT-PCR and immunohistochemistry) and 
enzymatic properties (histochemistry, fluorimetric biochemical assays and 
inhibition studies) of dipeptidyl peptidase-IV (DPP-IV), fibroblast activation 
protein-alpha (FAP) and attractin were analyzed in biopsies from human brain 
tumors of different origin and malignancy classified by WHO grade. Significantly 
lower DPP-IV enzymatic activity has been associated with low-grade tumors 
(Grade I – II) compared to their high-grade counterparts (Grade III – IV). The 
results of inhibition studies suggested that the majority of DPP-IV-like activity at 
least in high-grade tumors could be attributed to the canonical DPP-IV. Moreover, 
the expression of attractin mRNA and presence of its protein probably lacking 
enzymatic activity was observed. Varying DASH pattern in particular tumor type 
and the correlation of DASH enzymatic activity with tumor WHO grade support 
hypothesis of DASH participation in the pathogenesis of human brain neoplasias.  
 
1. Bušek P, Malík R, Šedo A: Int J Biochem Cell Biol. 36: 408-21, 2004. 
This work was supported by grants IGA NR/8105-3 and MSMT 0021620808. 
 



THE ROLE OF MATRIX METALLOPROTEINASES IN ADAPTIVE 
RESPONSES INDUCED BY ISCHEMIC PRECONDITIONING.  
M. Strniskova, T. Ravingerova, P. Simoncikova, E. Andelova, M. Barancik. 
Institute for Heart Research, Slovak Academy of Sciences, Bratislava, Slovak 
Republic. 
 
Matrix metalloproteinases (MMPs) are family of enzymes that degrade 
extracellular matrix in both physiological and pathological conditions. Myocardial 
ischemia and ischemia/reperfusion (I/R) induce cell damage that leads to 
apoptosis, necrosis and cardiac remodelling. Ischemic preconditioning (IP) is a 
potent endogenous mechanism of cardioprotection that protects the heart against 
all major manifestations of acute I/R. Therefore, this study was focused on the 
investigation of changes in the expression and activities of MMPs during ischemia 
and reperfusion and in the IP. Isolated Langendorff-perfused hearts were subjected 
to test ischemia challenge induced by 30min global ischemia and 30min 
reperfusion. The tissue samples were taken at the beginning (control C), after 5 
and 30min of ischemia (I5, I30), after 10min of reperfusion (R10) and at the end 
of I/R injury. IP was induced by 2 episodes of global I and R (5min each). Total 
contents or activities of MMPs were determined by Western blot analysis using 
specific antibodies or by zymography. Zymographic analysis of cytosolic 
metalloproteinases revealed some changes in their activities, mainly MMP-2, 
during ischemia and reperfusion and after IP when compared to control hearts. We 
found marked increase in gelatinolytic activity of MMP-2 after short-lasting 
ischemia (I5), however, prolonged ischemia lead to reduction of MMP-2 
activation and this was further reduced during reperfusion. Preconditioned hearts 
showed partial down-regulation of MMP-2 activity, whereas application of 
PI3K/Akt kinase inhibitor, LY 294002, which was found to abrogate IP-induced 
cardioprotection, returned activation of MMP-2, in part, to the control level. 
Analysis with antibody specific against MMP-2, performed in order to reveal the 
nature of changes in MMP activities, did not show any differences in the levels of 
cytosolic MMP-2 between control and preconditioned hearts. These results point 
to the potential role of matrix metalloproteinases in I/R injury and in the adaptive 
response induced by IP.  
Supported by VEGA SR No. 2/6170/26, 2/5110/25, APVT 51-027404, SP51/028 
09 00/028 09 01-2003 



IS THERE ANY INTERPLAY BETWEEN P-GP MEDIATED 
MULTIDRUG RESISTANCE AND METABOLISM OF SACCHARIDES Z. 
Sulova, A. Kovarova 1, H. Kavcova, B. Uhrik, R. Fiala, D. Mislovicova 1, A. 
Breier Institute of Molecular Physiology and Genetics SAS, Vlarska 5, 83334 
Bratislava, 1Institute of Chemistry SAS, Dubravska cesta 9, 84238 Bratislava  
 
Multidrug resistance of murine leukaemic cell line L1210/VCR (obtained by 
adaptation of parental drug sensitive L1210 cells to vincristine) is associated with 
overexpression of mdr1 gene product P-glycoprotein (Pgp) – the ATP-dependent 
drug efflux pump. 31P-NMR spectra of L1210 (Pgp negative cells) and 
L1210/VCR cells (the latter in the presence of vincristine) revealed besides the 
decrease of ATP level a considerably lower level of UDP-saccharides in 
L1210/VCR cells. Recently we have assumed that biosynthesis of oligo and 
polysaccharides was markedly depressed (1). Cytochemical staining of negatively 
charged cell surface binding sites (mostly sialic acid) by ruthenium red (RR) 
revealed a compact layer of RR bound to the external coat of sensitive cells. In 
resistant cells cultivated in the absence or presence of vincristine the RR layer 
was either reduced or absent. Consistently, resistant cells were found to be less 
sensitive to Concanavalin A (ConA), i.e., resistant cells are able to survive at two 
times higher concentration of ConA. This lectin agglutinated resistant cells less 
potently than parental L1210 cells. This result was also confirmed by enzyme 
linked lectin binding assay – ELLBA. ConA labeled cell surface of sensitive cells 
more effectivelly than resistant cells as documented using lectin cytochemistry. 
Interestingly, tomato lectin (lycopersicum esculentum agglutinin) was found to 
show the opposite behaviour. 
All the above facts indicate that multidrug resistance of L1210/VCR cells 
mediated predominantly by drug efflux activity of Pgp is accompanied by 
considerable changes of cell surface glycosides, that could be detected 
specifically by lectins. A question whether these changes are a consequence of 
low stores of ATP in L1210/VCR cells will be studied in future. 
Acknowledgements. This work was supported from Slovak Science and 
Technology Assistance Agency (grant APVT-51-027404) and Slovak Grant 
Agency for Science VEGA (grants No: 2/4155, 2/3122). 
Reference 
1. Fiala R. et al. Biochim Biophys Acta. 1639, (2003), 213-224 

 



CORRELATION BETWEEN P-GLYCOPROTEIN OVEREXPRESSION 
AND CALCIUM HOMEOSTASIS IN L1210/VCR CELLS  M. Šereš, J. 
Orlický, R. Fiala, B. Uhrík, A. Breier, Z. Sulová  Institute of  Molecular 
Physiology and Genetics,Slovak Academy of Sciences, Bratislava, Slovak 
Republic. 
 
L1210/VCR cells represent a P-glycoprotein (Pgp) positive multidrug resistant 
(MDR) cell model. We have found a much higher influence of increased 
extracellular Ca2+ concentration on the viability of resistant cells as compared 
with sensitive cells. Values of IC50 for calcium are 3.6 mmol/l in L1210, 2.2 
mmol/l in L1210/VCR and 1.9 mmol/l in L1210/VCR cells in the presence of 0.2 
mg/l vincristine (VCR). Moreover L1210/VCR cells accumulated more 45Ca2+ as 
L1210 cells in an experiment with 1.6, 5.0 or 10.0 mmol/l Ca2+ applied into the 
external medium. 
Because several PGP antagonizing agents are efficient modulators of calcium 
homeostasis it seems reasonable to assume that Pgp mediated MDR may be at 
least partially regulated by calcium as a second messenger. Ca2+ entry blockers 
as flunarazin (1 and 3mg/l) and verapamil (0.25 and 0.5mg/l) did not exert a 
considerable effect on IC50 values for calcium in both sublines of cells. 
However, both calcium entry blockers were found to be more toxic to resistant 
than to sensitive cells. The study of the influence of vincristine and some 
chemosensitizers on the uptake of 45Ca2+ in L1210 and L1210/VCR cells has 
shown that the presence of vincristine and cyclosporine A decreased slightly the 
accumulation of 45Ca2+ in L1210, this effect being not observed in L1210/VCR 
cells. Ultrastructural localization of Ca2+ in L1210 and L1210/VCR by a 
cytochemical precipitation method (1) has demonstrated clusters of precipitate 
on the surface of plasma membrane and cristae of mitochondria in L1210 cells. 
The precipitates in L1210/VCR were more numerous and localized mainly 
along the surface of plasma membrane and within vesicles of ER as well as in 
cytosol.  
In sensitive cells higher amounts of calcium binding chaperone protein calnexin 
than in resistant cells were found.  
All the above facts indicate that calcium at least indirectly plays a role in 
regulation of processes involved in MDR phenotype of L1210/VCR cells. 
1. Uhrík B.,  Zacharová D. Histochemistry 86 (1987) 305–310. 
Acknowledgements. This work was supported from Slovak Science and 
Technology Assistance Agency (grant APVT-51-027404) and Slovak Grant 
Agency for Science VEGA (grants No: 2/4155, 2/3122). 
 

 



THE EFFECTS OF DIAZOXIDE ON ISCHEMIA/REPERFUSION-
INDUCED ALTERATIONS IN RAT MYOCARDIUM P. Simoncikova, T. 
Ravingerova, M. Barancik Institute for Heart Research Physiology, Slovak 
Academy of Sciences, Bratislava,, Slovakia.

One of the way of increased myocardial tolerance against ischemia/reperfusion 
(I/R) injury can be pharmacological treatment. Pretreatment with diazoxide (D), 
mitochondrial K(ATP) channel opener, triggers protection of the heart against I/R 
injury. Our aim was to characterize the effects of D on the alterations of 
regulatory myocardial proteins. We also investigated the effect of ischemia and D-
pretreatment on mitochondrial ultrastructure and integrity as well as induction of 
apoptotic responses. Isolated Langendorff-perfused hearts were subjected to 25 
min global ischemia followed by 35 min reperfusion (index ischemia-II). To test 
the role of diazoxide, the [K(ATP) opener was applied in concentration 50µmol/l 
15 min before II. The ultrastructure of mitochondria was investigated by electron 
microscopy of ultrathin sections of mitochondrial fractions embedded in 
Epon812. The levels and activation state of specific proteins were determined by 
Western blot assay with specific antibodies. The activities of matrix 
metalloproteinases were determined by zymography using gelatine as a substrate. 
It was found that hearts pretreated with D showed better recovery of contractile 
function after II. Electron microscopy studies revealed that application of D was 
connected with better preservation of integrity of mitochondria at basal conditions 
and after II as compared to controls. II induced increased release of cytochrome c 
from mitochondria and activation of caspase-3 as well as decrease of Bcl-2 levels. 
D-treatment did not significantly influence these II-induced changes. However, D-
pretreatment reduced the II-induced cytosolic levels of pro-apoptotic Bax protein. 
D-treatment increased activation of extracellular-signal regulated protein kinases 
(ERK) and we found also moderate increase in Raf-1 activities in D-treated hearts 
after II. The results suggest that the cardioprotection mediated by D in rats is 
associated with preservation of mitochondria integrity and function. The effects of 
D on enzyme systems of ERK pathway and Bax protein suggest the role of these 
protein systems in D-mediated adaptive responses of myocardium to ischemia and 
point also to possible modulation of ischemia-induced apoptotic responses by 
diazoxide. 

Supported by VEGA SR No 2/6170/26, 2/5110/25, 2/3124/24, APVT 51-027404, 
SP51/0280900/0280901, SP51/0280000/0280802. 



APOPTOSIS IN MOLAR TOOTH DEVELOPMENT – WITH AND 
WITHOUT CASPASE-3 J. Šetková, E. Matalová, P.T. Sharpe*, I. Míšek, A. S. 
Tucker* Laboratory of Animal Embryology, Academy of Sciences, Brno, Czech 
Republic * Department of Craniofacial Development, King’s College, London, 
United Kingdom 
 
Tooth development is underscored by reciprocal epithelial-mesechymal 
communication during embryogenesis. Apoptosis represents one of the 
morphogenetic mechanisms. Caspase machinery acts in most types of 
developmental programmed cell death. Caspase-3 is the central caspase in both, 
receptor-mediated and intrinsic apoptotic pathways and becomes activated by 
cleavage by upstream caspases. 
Procaspase-3 and activated caspase-3 were localized in the tooth germs using 
specific biotinylated antibodies and cryopreserved embryos from embryonic days 
E13.5 to 15.5. At this stage the signalling centre of the primary enamel knot 
develops and becomes eliminated apoptotically. Activation of caspase-3 was 
shown to correspond strongly with this event. To investigate the role of caspase-3 
activation in dental apoptosis and molar tooth morphogenesis, specific ex vivo 
inhibition and mutant analyses were performed.  
Mandibular explants were dissected from mouse embryos at E13.5, cultured for 4 
days and analyzed in 24 h intervals to follow the tooth germ morphology and 
alterations in apoptosis. Inhibition of activated caspase-3 in explant cultures was 
achieved by adding a specific caspase-3 fluoromethylketone inhibitor in the 
culture medium.  
To detect any impact of caspase-3 deficiency on in vivo growth of the tooth 
germs, caspase-3 mutants were analyzed. Altered molar tooth germ morphology 
was found at E 15.5 when the molar tooth germs reach the bell stage. The most 
affected part was the original primary enamel knot area. However, the final molar 
teeth were not altered, showing proper shape, cusps and correct enamel formation 
as revealed by scanning electron microscopy. 
Caspase-3 was shown to be activated during dental apoptosis, however, not to be 
essential for proper final molar tooth formation and mineralisation. Possible 
compensation by other effector caspases, such as caspase-4 and caspase-7 must be 
considered and the exact role of apoptosis in tooth shaping and patterning still 
needs to be elucidated. 

 
Supported by: GAAV - KJB 500450503, IRP IAPG No. AVOZ 50450515  

and COST-STSM-B23-01641. 
 



ANTIOXIDANT STATUS AND LIPIDS PEROXIDATION IN ROMANY 
CHILDREN POPULATION ANNA ŠIPULOVÁ, DARINA PETRÁŠOVÁ, 
IZABELA BERTKOVÁ  Institute of Experimental Medicine, Medical Faculty, 
Šafarik University, Košice, Slovakia 
 
 Romanies are the second most numerous minority in the Slovak 
Republic. Among Romany children there is generally a higher prevalence of 
infectious disease, injuries, poisoning and burns caused by environmental 
hazards.(1)  

The aim of study was to investigate the activity of antioxidant enzymes 
and lipids peroxidation in Romany children population and compare with 
majority children population. We determined activity of red cell enzymes 
(superoxide dismutase - SOD, glutathione peroxidase - GPX, catalase - CAT) 
and plasma thiobarbituric acid reacting substances (TBARS) in 32 Romany and 
32 majority children (age between 0 – 3 years) 
 SOD and GPX were measured by spectrofotometric methods (RANSOD 
and RANSEL from Randox, UK) on Cobas Mira automatic analyzer, CAT by 
UV spectrophotometric method according to Luck and TBARS by 
spectrofluorometric methods according to Yagi. 
The results are summarised in Table as mean ±  SD 
Group Cat 

[mkatal/gHb] 
GPX 
[U/gHb] 

SOD 
[U/gHb] 

TBARS 
[µmol/l]] 

Romany 
children 

4,48 ± 1,18 42,8 ± 5,5 1057 ± 116 2,08 ± 0,45 

Majority 
children 

3,75 ±0,74a 41,7 ± 9,3 1041 ± 191 2,08 ± 0,66 

a p < 0,01 
 
There was no difference in the activity of red cell SOD and GPX neither in the 
concentration of TBARS between the majority and Romany children. The 
activity of catalase was significantly elevated in Romany children. Probably the 
increase of activity CAT in Romany children is result of “non healthy “ life style 
of Romany mothers. Further carefully designed studies are needed to clarify the 
causal relationships between increase activity catalase in Romany children and 
state of health in Romany pregnant women. 
Supported by grant VEGA 1/1201/04 
1. Hijová, E., Petrášová, D., Kuchta,M.:Transactions of Universities of Košice, 
61, 6-10 , 2002. 



EXPRESIA mRNA INTERLEUKÍNU-6 (IL-6) V ADENOHYPOFÝZE  
A V NADOBLIČKE U POTKANÍCH SAMCOV A SAMÍC LÍNIE LONG 
EVANS V ROZVINUTEJ FÁZE ADJUVANTNEJ ARTRITÍDY. 
M.Škurlová,1 A.Štofková,1 J.Jurčovičová1,2 : 1Ústav normální, klinické a 
patologické fyziologie, 3. lékařská fakulta, Univerzita Karlova, Praha; 2Ústav 
experimentálnej endokrinológie, Slovenská akadémia vied, Bratislava 
 
Počas zápalového procesu dochádza k nadprodukcii pro-zápalových interleukínov 
v aktivovaných bunkách imunitného systému, a zároveň k aktivácii hypotalamo-
hypofýzo-adrenokortikálnej osi (HPA). Pro-zápalové cytokíny, najmä IL-6 sú pod 
inhibičnou kontrolou kortikosterónu (KORT),  ktorý zabraňuje neprimeranej 
imunitnej reakcii. IL-6 sa tvorí   v adenohypofýze (AP) a v nadobličke (NO), kde 
para/auto-krinne ovplyvňuje tvorbu hormónov. Zaujímalo nás, či v priebehu 
permanentného zápalového procesu, akým adjuvantná artritída (AA) je, dochádza 
ku zmenám tvorby IL-6 v AP a v NO a či v týchto zmenách hrá úlohu pohlavie 
zvierat. AA sme navodili jednorázovým podaním kompletného Freundovho 
adjuvans samcom a randomne cyklizujúcim samiciam línie Long Evans. Na 23 
deň sme ich spolu s vekovo odpovedajúcimi kontrolami dekapitovali. Stanovovali 
sme hladiny KORT v plazme pomocou rádioimunoanalýzy a expresiu mRNA IL-
6 v AP a v NO metódou kvantitatívnej PCR v reálnom čase. Rozvoj zápalového 
procesu sa prejavil výrazným edémom zadných končatín bez rozdielu medzi 
pohlaviami. Taktiež došlo ku signifikantnému zvýšeniu cirkulujúceho KORT , 
rovnako bez rozdielu medzi samcami a samicami. Expresia mRNA IL-6 
v adenohypofýze u  artritických zvierat bola signifikantne zvýšená u oboch 
pohlaví, čo zrejme odráža nedostatočnú inhibičnú schopnosť cirkulujúceko 
KORT počas zápalu. Prekvapujúca situácia nastala u expresie mRNA IL-6 v NO, 
kde sa prejavil markantný rozdiel medzi pohlaviami. Kým u artritických samíc 
došlo k výraznému nárastu expresie v NO, artritické samce reagovali supresívne. 
Predpokladáme, že tento pohlavný rozdiel nie je spôsobený niektorým 
z ovariálnych steroidov  u samíc vzhľadom na to, že sa nejednalo o synchrónnny 
cyklus. U samcov sa môže pravdepodobne jednať o zvýšenú citlivosť NO tkaniva 
na KORT, čo je predmetom ďalšieho  štúdia. 
 
Podporené : VZ 0021620816 
 



METHAMPHETAMINE ADMINISTERED TO RAT DAMS DURING 
GESTATION AND LACTATION AFFECTS MATERNAL BEHAVIOR 
OF THEIR OFFSPRINGS R. Šlamberová, M. Pometlová, R. Rokyta 
Department of Normal, Pathological and Clinical Physiology, 3rd Faculty of 
Medicine, Charles University, Prague, Czech Republic 

 
Previous studies have demonstrated that stimulant drugs, such as 

amphetamine, methamphetamine (MA) and cocaine, administered during 
gestation and/or lactation attenuates maternal behavior of rats. Additionally, 
our previous work demonstrated that drugs, specifically morphine, when 
administered during gestation affects maternal behavior of female offsprings. 
The aim of the present study was to investigate effect of MA administered 
during prenatal and early postnatal period on maternal behavior of rats. Adult 
females exposed during prenatal and preweaning periods to 5 mg/kg MA 
daily, were examined for regularity of estrous cycle and mated with stimulus, 
unexposed males. Maternal behavior was examined by using two tests: 
Observation test (without disturbance of the mother and pups) and Retrieval 
test (with short separation of pups from the mother). In Observation test, 
eleven types of activities and three types of nursing positions of mothers were 
recorded ten times during each 50-minute session for the 22-day lactation 
period. In Retrieval test, mothers were tested for pup retrieval from postpartum 
days 1 through 12. Our data demonstrate that MA-exposed mothers displayed 
more nursing, were more often in the nest and in contact with their pups, and 
that they were faster in retrieving their pups than saline-exposed and/or control 
mothers. Thus, the present study demonstrates that MA administration to dams 
during gestation and lactation periods affects maternal behavior of their female 
offsprings. 
Supported by grants: IGA 1A8610-5/2005, GACR 305/06/0283 and VZ MSM 
0021620816 
  
 



BEHAVIORAL CHANGES IN RATS IRRADIATED WITH  γ-RAYS ON 
THE HEAD. 
Šmajda, B. Kisková, J.Dept. Animal Physiology, Inst. Biological and Ecological 
Sciences, Fac. of Science, P.J.Šafárik University, Košice, Slovak Republic 
 
       The impairment of certain brain functions, resulting in behavioral changes 
belongs to the possible adverse effects of the ionizing radiation, e.g. as it is seen 
after radiotherapy of brain tumors in humans (1). In this work, the effects of 
irradiation of the head with sublethal doses of gamma-rays on some innate forms 
of behavior were studied in a rat model. Twenty male Sprague-Dowley rats were 
tested daily in the open field test during a 5-day control period. The parameters of 
innate behavior in a new environment were recorded. Two weeks after finishing 
the control  period 14 animals were irradiated on the head only with a dose of 10 
Gy   of gamma-rays from a 60Co radiation source and tested again in open field 
for 5 consecutive days. The radiation caused statistically significant suppression 
of exploratory activities (horizontal and vertical locomotion, crossings of the 
center of the field) and of comfortably behavior (washing) up to 3rd day after 
irradiation; freezing behavior appeared only after irradiation. The score of 
defecation, as a measure of anxiety was significantly lower one day after 
irradiation compared with the control period. These findings seem to support the 
hypothesis about direct effects of relatively low doses of radiation on brain 
centers controlling innate forms of behavior. 
1.Roman D.D., Sperduto P.W.: Int.J.Radiat.Oncol.Bio.Phys. 31: 983-998, 1995. 
Supported by grant No. 0440/03 of Grant Agency of Slovak Ministry of Education 
VEGA. 



INTERACTION OF NITRIC OXIDE AND REACTIVE OXYGEN 
SPECIES PRODUCTION IN PULMONARY VASOCONSTRICTION 
M. Šnorek, T. Brtnický, D. Hodyc 
Department of Physiology, Charles University, 2nd Medical School, Prague and 
Cardiovascular Research Centre, Prague 
 
Hypoxic pulmonary vasoconstriction (HPV) is modulated by interaction of nitric 
oxide (NO) production and release of reactive oxygen species (ROS). Based on 
our previous experiments we know that antioxidant Tempol (intracellulary acting 
SOD mimetic) inhibits HPV. This can be caused by two possible ways:  
 

1. As reaction of superoxide and NO produces potent vasoconstrictor – 
peroxinitrite, direct inhibition of superoxide production by Tempol 
reduces vascular tonus. 

2. Inhibition of superoxide production decreases consumption of NO for 
peroxinitrite production. Increase in NO concentration diminishes HPV.  

 
We compared pulmonary vasoconstriction before and after administration of 
Tempol (50mg/kg) into perfusate (group I, n=6). To investigate the effect of NO 
on the intensity of hypoxic pulmonary vasoconstriction, we inhibited the NO 
production by adding L-NAME (5×10-5 mmol/l) into the perfusate (group II, n=6). 
 
We used isolated lungs of adult male rats (Wistar) perfused with salt solution with 
albumin (4g/100ml) and Meclofenamate by constant flow (4ml/min/100g). 
The lungs were ventilated with normoxic (21% O2 + 5% CO2) gas mixture. 
Pulmonary vasoconstriction was induced by arterial injection of bolus of 
Angiotensin II (0,2µg) or by hypoxic challenge (0% O2 + 5% CO2).  
We were continually monitoring the perfusion pressure. 
 
We found significant decrease of vasoconstriction response induced by hypoxia 
and angiotensin II after administration of Tempol. We did not find any differences 
in HPV inhibition caused by L-NAME administration. 
  
Conclusion: SOD mimetic Tempol inhibits Angiotensin II and acute hypoxia 
induced vasoconstriction by reduction of ROS concentration. This effect does not 
depend on actual release of NO. 
 
The study was supported by GAUK 45/2005/C, Cardiovascular Research Centre 
1M6798582302 and IGA MZCR ND 7453 



THE ROLE OF MATRIX METALLOPROTEINASES IN THE EFFECTS 
OF CHRONIC NOS INHIBITION IN THE RAT HEARTS A. Špániková, P. 
Šimončíková1, O. Pecháňová2, T. Ravingerová1, M. Barančík1 Institute of 
Molecular Physiology and Genetics, 1Institute for Heart Research, 2Institute of 
Normal and Pathological Physiology, Slovak Academy of Sciences, Bratislava, 
Slovakia.
Nitric oxide (NO) has been implicated in the mechanisms of ischemic 
preconditioning (IP). Similarly, we found previously that hearts from rats with 
chronic NO deficiency (NOD) showed better recovery of contractile function after 
ischemia/reperfusion. However, the impact of chronic NOD on the mechanisms of 
increased ischemic tolerance has not been sufficiently elucidated so far. Our aim 
was to characterize the effects of chronic NO synthase inhibition by L-NAME 
treatment on the alterations of proteins involved in remodelation of extracellular 
matrix, matrix metaloproteinases (MMPs) and tissue inhibitor of MMPs (TIMP). 
NOD was induced by L-NAME (40/mg daily, 4 weeks). Isolated hearts from 
control rats or rats with chronic NOD were Langendorff-perfused and subjected to 
global ischemia (5 or 25 minutes). Tissue samples for biochemical protein studies 
were taken from the left ventricles. Activities of MMPs were analyzed by 
zymography in polyacrylamide gels containing gelatine as a substrate and protein 
levels of MMPs a TIMP-2 proteins were determined by Western blot analysis 
using specific antibodies. We found that the protein contents of MMP-2 in the left 
ventricular tissue were not different in the control and L-NAME-treated hearts at 
basal conditions and also during ischemia. However, the development of NOD 
was connected with a decrease in gelatinolytic activity of tissue MMP-2. During 
ischemia we found changes in MMP-2 activities in comparison to basal non-
ischemic conditions but there were not differences between control and L-NAME-
treated hearts. For MMP-9 we did not observe differences between the control and 
L-NAME-treated hearts. The analysis of TIMP-2 showed that the content of this 
tissue MMP inhibitor was increased during ischemia in both control and L-
NAME-treated hearts in a similar manner. Interesting was also the finding that 
gelatinolytic activity of approximately 20 kDa proteinase was increased in serum 
of L-NAME-treated rats. The results suggest that some proteins involved in 
remodeling of extracellular matrix (MMP-2) could play an important role in 
cardiac responses connected with development of chronic NOD. 

Supported by VEGA SR No 2/6170/26, 2/5110/25, 2/3124/24, APVT 51-027404, 
SP51/0280900/0280901, SP51/0280000/0280802. 



INSULIN MODULATES AMPA RECEPTORS MEDIATED SENSORY 
SYNAPTIC TRANSMISSION IN SPINAL CORD NEURONS 
Diana Špicarová & Jiří Paleček Department of Functional Morphology, Institute 
of Physiology, Academy of Sciences, Prague, Czech Republic 
 
Trafficking of AMPA (α-amino-3-hydroxy-5-methyl-4-isoxasolepropionic acid) 
receptors between the postsynaptic cell membrane and cytoplasm regulate the 
number of receptors at the synapse and can lead to long term modulation of 
synaptic efficacy. Recent studies on hippocampus have shown that insulin can 
induce internalization of AMPA receptors containing GluR2 subunits, which is 
subsequently followed by long term depression of synaptic transmission. Insulin 
receptors (IRs) are expressed on spinal cord dorsal horn (DH) neurons, but their 
possible role in modulation of sensory transmission is not known. Using patch-
clamp recordings from superficial DH neurons in acute spinal cord slices, the 
effect of insulin on fast excitatory AMPA receptors mediated postsynaptic 
currents (AMPA-EPSCc) was studied. The EPSCs were evoked by electrical 
stimulation of dorsal rootlets in spinal cord slices prepared from 6-10days old 
mice in the presence of bicuculine (10µM), strychnine (5µM) and MK-801 
(15µM). Under control conditions there was no change in the AMPA-EPSCs for 
the duration of the recording (20mins, n=15) and the evoked EPSCs were 
completely blocked by application of CNQX (10µM). AMPA mediated EPSCs 
were reduced to 65% in 18 out of 24 recorded neurons following insulin (0.5 or 
10µM) application. There was no significant change of the EPSCs size in the 
other 6 neurons. The process of insulin induced AMPA receptors endocytosis is 
dependent on phosphorylation of the GluR2 subunit. There was no change in the 
EPSC size when protein-tyrosine kinase inhibitor Lavendustin A (10µM) was 
applied before the application of insulin (n=9). Our results suggest that insulin 
could play an important role in the modulation of sensory synaptic transmission 
including nociception in the spinal cord dorsal horn. Its possible role in the long 
term changes in synaptic efficacy that is thought to underlie several forms of 
pathological pain syndromes such as hyperalgesia and allodynia needs to be 
further evaluated. 
 
Supported by GACR309/030752, GACR 305/06/1115, AVOZ 5011922, LC 554 



GENE EXPRESSION OF TYPE 1 IP3 RECEPTOR IS CHANGED IN THE 
CEREBELLUM OF TGR(mREN2)27 RATS. P. Štefánik1, D. Jurkovičová 1, I. 
Herichová2, A. Kiss3, L. Kubovčáková3, R. Kvetňanský3, M. Zeman2, O. 
Križanová1 1Institute of Molecular Physiology and Genetics, Slovak Academy of 
Sciences, 2Department of Animal Physiology and Ethology, Comenius University 
and 3Institute of Experimental Endocrinology, Slovak Academy of Sciences, 
Bratislava, Slovakia. 
 
Angiotensin II treatment has been shown to increase cytosolic calcium by inositol 
1,4,5-trisphosphate (IP3) dependent pathways. However, the effect of angiotensin 
II on gene expression of individual types of the IP3 receptor is not known.  
In the transgenic TGR(mREN2)27 rats with incorporated murine Ren-2 gene into 
the genome, we elucidated the possible changes in the gene expression of all three 
types of IP3 receptors. As an experimental tissue we used cerebellum, which is the 
richest source of the type 1 IP3 receptors, but contains also two other types of 
these receptors. We have shown that in the cerebellum of transgenic rats with 
doubled renin gene, both gene expression and protein levels of the type 1 IP3 
receptors were doubled compared to control rats. The mRNA levels of type 2 and 
3 IP3 receptors, as well as mRNA levels of other calcium transport systems were 
unchanged. AT1 receptors, which predominantly mediate the effect of angiotensin 
II in cerebellum, were also significantly increased.  
We conclude that presence of overexpressed renin gene in transgenic 
TGR(mREN2)27 rats significantly increased type 1, but not the type 2 and 3 IP3 
receptors in the cerebellum and this effect is mediated probably through AT1 
receptors.  
 
This work was supported by grants VEGA 2/3008, APVT 51-027404 and Genomika SP 
1/0280900/0280901. 
 



ECG BODY SURFACE MAPPING (BSPM) IN DIABETIC PATIENTS 
(TYPE 1)  
Štěpánková I1, Žďárská D2, Pelíšková P2, Charvát J2, Slavíček J1, Mlček M1, 
Medová E1, Kittnar O1 

1Institute of Physiology, First Medical Faculty,Charles University, Prague, and 
2Department of Medicine, Second Medical Faculty, Charles University,Prague, 
Czech Republic 
Diabetes mellitus is a risk factor of cardiovascular diseases. ECG of diabetic 
patients type 1 (DM1) shows tachycardia (block of parasympathetic 
innervation) and abnormal repolarization (increased QT interval and QT 
dispersion) indicating a risk of  ventricular tachycardia and sudden death in 
young people with DM1. The aim of the present work was to measure 145 
parameters of heart electric field (ECG, VCG, BSPM) in 22 outpatients (14 
men, 8 women) with DM1 without complications (mean age 32 ± 11.4 years) 
and in 22 controls (11 men, 11 women), mean age 30 ± 3.4 years. The 
parameters were registered by diagnostic system Cardiag 112.2 (1) and 
statistically evaluated by Student t-test and test of Mann-Whitney. Tachycardia 
(86 beats per min), shortening of QRS (79.9 ms) and QT (349 ms) were 
observed in DM1 patients when compared with controls (75 beats per min,QRS 
89.9 ms, QT 374 ms), (p < 0.01). The maximum (extremum) in depolarization 
isopotential maps (DIPM) were higher in DM1 patients from the beginning of 
Q wave until 30th ms of depolarization, and then less positive than in controls. 
The minimum in DIPM were less negative in DM1 patients than in controls 
during QRS complex, similarly as the minimum in depolarization isointegral 
maps (DIIM). The maximum in repolarization isopotential maps (RIPM) were 
higher in DM1 patients than in controls. The depolarization isoarea maps 
maximum and minimum (DIAM) confirmed the findings in DIPM maps. The 
amplitude of Q wave was more negative in DM1 than in controls. The spread 
of activation (depolarization) was more pronounced in DM1 than in controls 
(activation time). The  duration of QT in 96 surface thoracic leads was 
significantly different in DM 1 patients than in controls. Our results confirmed 
the block of parasympathetic innervation (tachycardia, shortening in activation 
time), different depolarization and repolarization rate in DM1 patients. The 
differences in heart field parameters measured by the BSPM method in DM 
patients  and in controls show the importance of ECG examination of DM1 
patients in the prevention of  cardiovascular diseases.         
 
1.Slavíček J, Kittnar O, Novák V  et al.: Sborn  lék 102: p. 369-374, 
2001.Supported by grant GAUK 54/203021.

 



TWO-PHASE ENDOCRINE RESPONSE  DURING ADJUVANT ARTHRITIS 
IN RATS.  
A. Štofková1, M. Škurlová1, J. Jurčovičová1,2,  1Department of Normal, Pathological 
and Clinical Physiology, Third Faculty of Medicine of Charles University, Prague, 
Czech Republic; 2Institute of Experimental Endocrinology, Slovak Academy of 
Sciences, Bratislava, Slovak Republic 
 
Leptin and ghrelin are two hormones with  opposite effects on the regulation of 
feeding behaviour by modulating the expression of orexigenic peptides in the 
hypothalamus. Leptin as a cytokine-like adipokine has also marked pro-inflammatory 
effects via activation of TH1-cell proliferation and can promote  the onset or 
progression of experimental autoimmune responses in several animal models (1). The 
objective of our study was to find out the relation between anorexigenic leptin, and 
orexigenic ghrelin,  food intake, and body weight in the development of  adjuvant 
arthritis (AA) in rats. AA was induced by a single intradermal injection of complete 
Freund`s adjuvant (cFA) at the base of the tail in male Lewis rats. Arthritic rats  along 
with age matched intact controls were sacrificed on day 2, 4, 6, 12, 15 and 18 
following  the  cFA inoculation. Hind paw edema became significantly  manifest  
from day 12 of AA onwards, as did the enlargement of the spleen. Thymus weight 
was initially reduced on day  4, therafter it recovered to the values of intact controls, 
and it dropped again on day 15 and 18 of AA. Food intake  was reduced in the very 
first phase (days 1 – 5), then it normalized  by day 9 and was decreased again from 
day 10 during the whole clinical phase of AA. This course was not reflected by the 
body weight changes: Body weight retardation was observed from the very beginning 
of the disease until the end of the experiment in arthritic rats, as compared to controls 
with normal progressive body weight gain. Plasma leptin levels did not differ from 
healthy animals by day 9 of AA, thereafter they were significantly lowered, and  
correlated  with the loss of epidydymal fat. Plasma ghrelin levels were found to be 
decreased in the second, clinical phase of AA as well. Our results have demonstrated 
that in the chronic phase of the inflammatory process there is a reduction of leptin 
levels which correlates with the fat loss and anorexia. Itriguingly  a concomitant rise 
of ghrelin does not occur. Pro-inflammatory effects of leptin may play its main role in 
the early stage of the disease when TH1-cells are involved, and not yet clinical signs 
of AA are visible. 
1. La Cava A., Matarese G.: Nat. Rev. Immunol. 4(5): 371-379, 2004.  
Supported: VZ 002162018 
 



SEKRÉCIA PEPTIDOVÝCH HORMÓNOV VYVOLANÁ ZMENOU 
BUNKOVÉHO OBJEMU. V. Štrbák, Z. Bačová, B. Jamal, J. Pazer jr., A. Kiss 
Ústav experimentálnej endokrinológie, Slovenská akadémia vied, Bratislava. 
 
Nabobtnanie buniek je sledované spravidla exocytózou materiálu pripraveného na 
sekréciu v exocytotických vezikulách. Je to všeobecný nešpecifický fenomén, 
výnimkou sú bunky angažované v regulácii vodnosoľného metabolizmu. 
Napríklad intranukleárna sekrécia oxytocínu v hypotalamických jadrách je 
hypotonicitou a alkoholom inhibovaná- tieto bunky si podržujú špecifickú 
odpoveď. V našich pokusoch sme si chceli overiť prítomnosť základného 
mechanizmu pokusom o vyradenie špecifickej odpovede. Inkubovali sme oblasť 
n. paraventricularis (PVN), nucleus supraopticus (SON)  hypotalamu 
a neurohypofýzu dospelých samcov potkana kmeňa Wistar. Obsah TRH 
a oxytocínu v médiu sme stanovovali pomocou RIA. Zriedenie média (30 %) 
viedlo k stimulácii sekrécie TRH ale nie oxytocínu z PVN a neurohypofýzy.  
Inhibícia mechanosenzitívnych kanálov GdCl3  v 50 a 100 µM koncentrácii viedla 
k stimulácii sekrécie oxytocínu hypotonickým mediom i etanolom v 
izoosmotickom médiu z PVN a SON ale nie z neurohypofýzy. Sekrécia TRH 
nebola prítomnosťou GdCl3 ovplyvnená. 
Záver: Intranukleárna sekréciaoxytocínu a sekrécia oxytocínu neurohypofýzou 
reagujú odlišne na inhibíciu špecifickej odpovede pomocou GdCl3. Nabobtnaním 
vyvolaná sekrécia neuropeptidov je všeobecný fenomén, ktorého prítomnosť 
u špecificky reagujúcich buniek možno obnažiť inhibíciou mechanosenzitívnych 
kanálov. 
 
Poďakovanie: Práca vznikla za podpory projektu VEGA  No 23191/23, APVT-
51-016002 a Štátneho plánu 51/0280800/0280802.  



CAN WE SAY NO TO SOME PATHOPHYSIOLOGICAL SKELETAL MUSCLE STATES? 
Ivana Švandová and Miroslav Hock 
Dept. of Animal Physiology and Developmental Biology, Faculty of Science, 
Charles University in Prague 
Denervation of skeletal muscle is associated with some substantial functional and 
pharmacological changes in the sarkolemma. It is now well established that in 
adult innervated skeletal muscle, voltage-gated sodium channels 1.4 (NaV 1.4 IKs) 
isoforms are dominant whereas 1.5 isoforms (NaV 1.5 IKs) become highly 
abundant after denervation. Expression of NaV 1.4 IKs mRNA is unchanged at the 
neuromuscular junction after denervation (1) although the endplate NaV 1.4 IKs 
density is reduced by 40-50% (2). On the contrary, NaV 1.5 IKs mRNA level 
increases up to 50-fold after denervation, with channel endplate density of about 
43%.  NaV 1.5 expression can be down-regulated by direct muscle stimulation, 
thus simulating normal motor nerve activity (2). It is also established that first 
typical attribute of denervation, early postdenervation depolarization, is controlled 
via nitric oxide synthase activity and production of nitric oxide, which can 
diminish this phenomenon (3). Here we test the hypothesis that increased NO 
synthases activity mimicked by nitric oxide donor SNP (sodium nitroprusside) 
addition can revert NaV 1.4/NaV 1.5 IKs ratio after denervation. Sciatic nerves of 
male Wistar rats (body weight 120-150 g) were dissected and animals were 
denervated for 7 days. Denervated animals were daily treated with i.p. injections 
of sodium nitroprusside (SNP; 1.5 mg/kg). Then, extensor digitorum longus 
(EDL) muscles of control, denervated and denervated/SNP-treated animals were 
removed and crude membranes for NaV 1.4/1.5 IKs immunodetection were 
prepared. We did not separate junctional and extra-junctional membranes. In a 
slight contrast with literary evidence, we were able to detect very low but not 
completely insignificant levels of NaV 1.5 IKs in control innervated muscles, too, 
with NaV 1.5 IKs level 4.9-fold higher in denervated than in control muscles. 
After SNP treatment, NaV 1.5 IKs level reached 54% of NaV 1.5 IKs level in 
denervated nuscles. Ratio of NaV 1.4 IKs level remained constant in 
control/denervated and SNP-treated/denervated animals, respectively. We 
conclude that NO-donor supply diminished NaV 1.5 IKs expression in denervated 
muscles. 
 

1. Awad J, Lightowlers, R, Young, C et al.: Neurosci. 21:8456-8463, 2001. 
2. Lupa J, Krzmien DM, Schaller K, Caldwell JH: J. Phys. 483:109-118, 1995 
3. Vyskocil F: Neurochem. Res. 28:575-85, 2003. 
 



CARDIAC CONTRACTION IN THE INTACT AND 
SYMPATHECTOMIZED ALBINO RATS 
J. Švíglerová, J.Kuncová, J.Slavíková 
Department of Physiology, Medical Faculty Plzeň, Czech Republic 
 

The present study was designed to get better insight into the relationship 
between the developing cardiac sympathetic innervation and myocardial effector 
function. We studied contractile properties in control and sympathectomized 
albino rats from birth till adulthood. We evaluated concentrations of 
noradrenaline (NA) and neuropeptide Y (NPY) in the cardiac tissue. The 
chemical sympathectomy was performed by repeated injections of  
6-hydroxydopamine (6-OHDA) immediately after birth. Experiments were 
carried out in 10, 20, 40, 60 and 90-day-old animals. The contraction force (CF) 
of the right ventricular papillary muscle was recorded in the modified Tyrode 
solution without and with tyramine (concentrations from 10-7 to 10-4 mol/l). 
Atrial and ventricular concentrations of NA and NPY were measured by 
radioimmunoassay diagnostic kits. Sympathectomy significantly lowered CF in 
all followed groups except 60 and 90-day-old animals where no difference in CF 
between the intact and sympathectomized rats was observed. Time course of 
contraction and relaxation was unchanged by denervation.  No inotropic effect of 
tyramine and significant decrease in NA concentrations in all age groups of 
sympathectomized rats reflect the long-termed destructive effect of 6-OHDA on 
the cardiac sympathetic nerves. NPY is known to be co-secreted with NA from 
sympathetic postganglionic fibers. Moreover NPY is located in the intracardiac 
ganglia (1). It was found that NPY contributes to the increase in L-type calcium 
current density in the rat ventricle (2). In our experiments, NPY concentration in 
the cardiac ventricles of the younger (40 days and less) denervated rats was 
significantly lower than in control ones. In older 6-OHDA rats (60 and 90 days), 
NPY concentrations increased and were comparable with control values. Our 
results suggested that although sympathetic postganglionic fibers are destructed 
by 6-OHDA, NPY from preserved intracardiac ganglia might be able to improve 
contractile performance of the papillary muscle probably by influence on 
calcium metabolism in ventricular myocytes.  

This work was supported by the Grant Agency of the Czech Republic, grant No. 
305/04/0144. 
 

1. Richardson RJ et al. Cell Tissue Res, 314(3): 337-350, 2003. 
2. Protas L & Robinson RB. Am J Physiol, 277: H940-H946, 1999 



EFFECT OF THE PULMONARY VENTILATION ON HEART RATE 
VARIABILITY IN WISTAR RATS P.Švorc, I.Bračoková Department of 
Physiology, Medical Faculty Šafarik University, Košice, Slovak Republic 
 
Objectives: The heart rate variability (HRV) belongs between non-invasive 
method for the determination of the regulatory interventions of the single sections 
of the autonomous nervous system. The aim of this study was evaluation of the 
HRV changes after surgical interventions and at the changes of pulmonary 
ventilation in anesthetized rats.  
Methods: Experiments were performed in female Wistar rats under 
ketamine/xylazine anesthesia (100 mg/kg + 15 mg/kg, i.m.) after adaptation on 
the light – dark cycle 12 : 12 hours, with the dark part from 6.00 to 18.00 o’clock. 
The experiments were performed only in the active (dark) part of regime day. The 
animals were ventilated by artificial respirator at ventilatory parameters: 1 ml/100 
g of body weight and respiratory rate 40 – 50 breaths/min. HRV was recorded in 
the single steps of experiment: in intact animal before surgical interventions 
(n=22), after surgical interventions (n=91) and after 5 min. (n=54), 10 min. 
(n=43), 15 min. (n=28) and 20 min. normal pulmonary ventilation (n=14) 
following 2 min. apnoic episode. 
Results: The obtained date showed large inter- and intraindividual distribution. 
Ketamine/xylazine anesthesia decreased sympathetic tone and increases 
parasympathetic tone in the active part of the light regime in female Wistar rats 
what was expressed by the relative low heart rate. The surgical interventions 
increased sympathetic tone (power VLF about 94%), parasympathetic tone 
(power HF about 43%) as well as baroreflex activity (power LF about 50%) but 
with the different proportionality. Restoration of pulmonary ventilation after 2 
min. of apnoic epizode significantly decreased mainly sympathetic tone and 
baroreflex activity. Continuing reoxygenation did not restore sympathetic tone 
and baroreflex activity but step by step increased parasympathetic tone.The 
evaluation HRV changes from all steps of experiment by chi-quadrate test showed 
that significant changes were found only for power VLF  (p < 0,02), power LF (p 
< 0,001), R-R interval (p < 0,02) and for relative power VLF (p < 0,02), relative 
power LF (p < 0,03) and relative power HF (p < 0,007).  
Conclusions: Although some described HRV changes were the statistically 
significant during experiment, it is concluded that rats under ketamine/xylazine 
anesthesia is not suitable animal model for the evaluation HRV changes in the 
aspect of the (i) large date distribution and (ii) non-perspicuousness of the 
changes and shifts in the single HRV parameters and (iii) persistent high 
parasympathetic tone during whole experiment. Supported by VEGA grant 
1/0512/03. 
  



NEONATAL INTRACEREBROVENTRICULAR INFUSION OF 
QUINOLINIC ACID INDUCES PROLONGED MORPHOLOGICAL AND 
BEHAVIORAL CHANGES: THE EFFECTS OF A SUBUNIT SELECTIVE 
NMDA RECEPTOR ANTAGONIST H.Tejkalová 1, V. Mareš 2, 3,  
Šťastný  F. 1, 2  1Prague Psychiatric Center, 2Institute of Physiology, Academy of 
Sciences of the Czech Republic, Prague, 3Faculty of Natural Sciences, University 
of J.E. Purkyně, Ústí nad Labem, Czech Republic. 
 
Retroviruses can participate on a range of psychiatric symptoms, including 
cognitive impairment and severe depression. The symptoms seem to be related to 
the overproduction of cytokines and related substances like quinolinic acid 
(QUIN) secreted by retrovirus-activated microglial cells. Our previous results 
suggested that both interleukin-1β and QUIN led to morphological changes after 
systemic and/or intracranial injection. In this study we used the experimental 
model of this diseases based on a perinatal exposure of  rats to QUIN for 
examination of (a) late changes in behaviour and  morphology of the brain and (b) 
possibility of protection of QUIN induced damage by a neuroprotective  substance 
RO 25-691 (Sigma), a selective antagonist of NMDA glutamate receptor 
containing the NR2B subunit. Twelve days old rat pups received QUIN (250 
nmoles QUIN in 0.25 µL saline/ventricle). Some animals received also RO 25-
6981 (10 mg/kg i.p.)  0.5 h before and 22 h after infusion of QUIN. Behavior and 
brain morphology were studied on postnatal day (PD) 50 and 90. We found mild 
hyperlocomotion, declined habituation and a deficit in prepulse inhibition (PPI) in 
QUIN treated 50 day-old animals. On PD 90, there was longer social exploration 
time toward to rat pups. The PPI was similar to controls but there appeared higher 
acoustic startle reaction (ASR). In QUIN/RO treated 50 day-old animals the 
hyperlocomotion was still slightly higher, habituation and PPI was improved. On 
PD 90, the behaviour tests were rather similar to those observed in PD 50 group. 
Morphogical examination of the brain of QUIN treated rats revealed massive 
reduction of the dorsal hippocampus and of the adjacent parasagittal cortex. In 
some animals small cellular post-necrotic loci appeared in the dorsal thalamus. 
The ventral parts of the hippocampus were relatively intact. In QUIN/ RO treated 
animals the extend of this lesions was reduced by about 25%. The study showed 
that the schizophrenia-like behaviour of animals induced by QUIN was 
accompanied by a massive reduction of dorsal hippocampus and of the adjacent 
neocortical and brain stem regions. The protective effects of RO 25-6981 suggest 
that NR2B subunit of NMDA receptor plays an important role in the observed 
morphological and behavioral changes.  
Supported by grant NF 7626-3 IGA MH CR. 
 
 



GENE EXPRESSION OF THE PNMT IN CARDIOMYOCYTES AND ITS 
MODULATION BY 6-HYDROXYDOPAMINE A. Tillinger, M. Pavlovičová1, 
L. Lacinová1, M. Nováková2, O. Križanová1, R. Kvetňanský Institute of Experi-
mental Endocrinology, 1Institute of Molecular Physiology and Genetics, Slovak 
Academy of Sciences, Bratislava, Slovakia, 2Faculty of Medicine, Masaryk        
University, Brno, Czech Republic. 
 
Catecholamines norepinephrine (NE) and epinephrine (Epi) are physiologically 
important hormones and neurotransmitters in mammals with profound influence 
on the activity of cardiovascular system. In the heart they originate from different 
sources. NE is released from terminals of sympathetic postganglionic neurons.  
Epi is the principal hormone secreted by the adrenal medulla and is taken up from 
the circulation to the heart. However, there is some evidence that Epi can be syn-
thesized also in the heart. Several authors have reported activity and gene expres-
sion of the phenylethanolamine N-methyltransferase (PNMT) in the rat heart. 
PNMT is the final enzyme in catecholamine synthesizing cascade that converts 
NE to Epi. Localization of PNMT mRNA in the heart is still under the investiga-
tion. In this work we have shown that besides cardiac neuronal cells (cardiac gan-
glionic cells) and intrinsic cardiac adrenergic (ICA) cells, PNMT mRNA is local-
ized also in cardiomyocytes. To determine the origin of cardiac PNMT mRNA in 
normal and stressed conditions, we excluded PNMT production from neuronal 
cells by chemical sympathectomy by administration of the 6-hydroxydopamine 
(6-OHDA) which is highly selective neurotoxin for catecholaminergic neurons 
and determined PNMT mRNA levels in the left atria and ventricles of control and 
stressed rats. In the rats treated with 6-OHDA, PNMT mRNA levels were not 
changed under normal physiological conditions compared to control group of rats. 
Nevertheless, exposure to single, 2-hour immobilization stress significantly in-
creased gene expression of the PNMT in atria and ventricles, but 6-OHDA pre-
vents this increase and mRNA levels remained on control values. We have also 
observed a decrease of heart NE levels in 6-OHDA treated group of rats. In 
stressed rats after 6-OHDA treatments we have found a slight increase of Epi level 
but compared to vehicle treated group the increase was significantly lower. These 
results allow us to propose that in the heart, not only neuronal cells but at least 
also cardiomyocytes express the PNMT. Stress-induced increase of PNMT is due 
to increased transcription in the neuronal cells in the heart. Thus, it seams that 
PNMT in cardiomyocytes synthesize Epi. Physiological relevance of the PNMT 
expression in the heart is not clear yet and must be elucidated. 
This work was supported by: SP 51/028 08 00/028 08 02, Slovak Grant Agency 
VEGA 2/5125 and 2/3008 and APVT 51-027-404.  



 
 
                                                                                                                                                     
 
 

ISOLATED LUNG MAST CELLS DO NOT INCREASE ROS 
PRODUCTION IN HYPOXIA.  
J. Tkaczyk1, H. Maxová1, J. Uhlík2, L. Vajner2,., R. Vytášek3, M  Vízek1  
Departments of 1Pathological Physiology, 2Histology and Embryology, 
3Medical Chemistry and Biochemistry, Second Faculty of Medicine, Charles 
University, and, Prague, Czech Republic  
 
      A release of collagenolytic enzymes - tissue metal1oproteinases (MMPs) 
from hypoxia-activated mast cells possibly plays an important role in structural 
remodelling of peripheral pulmonary vasculature during  chronic hypoxia (1). 
Because the effect of hypoxia on MMPs release is attenuated by antioxidant N-
acetylcysteine (NAC) (2), we hypothesized that mast cells activation is 
triggered by reactive oxygen species (ROS). Present study was designed to 
determine ROS formation in isolated lung mast cells exposed to hypoxia in 
vitro.  

Mixture of lung cells was isolated from rat lungs by enzymatic digestion of the 
lung tissue. The mixture was then divided into two groups and cultivated for 24 
hours either in normoxia (21 % 02, 5 % CO2) or "in vitro" hypoxia (10 % O2, 5 
% CO2). Light microscopy was used to examine presence of reaction products 
of ROS in macrophages and lung mast cells. While we have seen indications of 
ROS production in macrophages (exposed to normoxia or hypoxia), mast cells 
never showed any  sign of such production.   
       The results suggest that activation of lung mast cells in hypoxia depends 
on an external source of ROS. 
 

(1) Novotná J and Herget J: Life Sciences 62: 1-12, 1998 
(2) Maxová H. et al.: Physiol Res 53, 24P, 2004  

 
This work was supported by grant GAUK 55/2005 GAČR 305/03/P040 and 
Centre for Cardiovascular Research 1M6798582302.   
 



SYSTOLIC FORCE QUANTITATIVE MEASURING and HEART 
RATE VARIABILITY ANALYSIS 
Trefný Z1, Svačinka J1, Trefný M1, Trojan S2, Slavíček J2, Loučka M1, Smrčka P3, 
Hana K3

1Cardiological Laboratory Prague,  
2Institute of Physiology of 1st Medical Faculty, Charles University, Prague,  
3Institute for Biomedical Engineering of Czech Technical University, Prague 
 
 This report deals with the quantitative measuring of systolic force and the 
analysis of heart rate variability (HRV) through the use of the quatitative 
seismocardiography (Q –SCG).The use of Q – SCG makes it possible to set up the 
characteristics as follows: the systolic force  (F) and the minute cardiac force  
(MF), which is related to the body mass of each examinant so as to obtain 
comparable values.  F represents response of force according to heart activity and 
is expressed in units of force ( Newton ). To obtain a picture of the total intensity 
of the heart activity, we use MF, which equals F multiplied by heart rate (HR) (F . 
HR) and is expressed in units of force per minute. When examining Q – SCG the 
sensing head directly entraps the signals according to heart activity without the 
necessity of applying the adhesive or tong – electrodes to the body of the pacient, 
and connecting him by cables to an apparatus.What we have is an absolutely non-
invasive metod. Up to present, the Q – SCG amplitude of the curves has been used 
as an indicator of the cardiac force. Whereas the impulses are recorded exactly 
action – timed, a new field is about to open for the use of  Q – SCG in recording 
the heart rate as well as assessing the HRV. HRV in hypertension treatment was 
studied in 14 men and 9 women. Some HRV parameters were measured. The first 
HRV measurement was performed in hypertonics which were either without or 
with insufficient treatment. The second one was performed after three months 
therapy which normalized  blood pressure. Parameters defining relation between 
sympathetic and parasypathetic nervous systém changed in the sense of lowering 
of sympathetic activity. The numeric value of the stress index ( SI ) which was in 
this connection till now not yet used was lowered.  The importance of the central 
and autonomic mechanisms of blood pressure regulation was proved and also the 
importance of the HRV method in the study of these problems was shown. The 
exactitude and reliability of the above metod will be discussed in relation to the 
current monitoring of persons during their conventional working activities. This 
absolutely non-invansive metod can be used to monitor the operators either within 
their examination on the ground or in flight conditions. 
     



INDUCTION  OF  LIVER  BIOTRANSFORMATION  SYSTEM  IN  
PATIENTS  WITH  DIABETES  MELLITUS 
L.Turecký, V.Kupčová, M.Szántová, M.Smutný, E.Uhlíková   Medical School, 
Comenius University, Bratislava, Slovakia 
 
Diabetes results from abnormality in the production or the use of insulin. It is 
associated with a lot of changes in intermediary metabolism. Liver plays a 
central role in regulation of metabolism of human body. It is not surprising that 
diabetes mellitus induces marked metabolic changes in liver tissue which 
would lead to disorders of liver function. Several authors reported on increased 
activity of liver biotransformation system in animals with experimental 
diabetes mellitus. 
The aim of our contribution was to study the activity of liver 
biotransformation system in patients with diabetes mellitus type I.  
Patiens and methods: The study group consisted of 27 patients with diabetes 
mellitus aged 15-44 years. Activity of liver biotransformation was determined 
using antipyrine test. Glycated hemoglobin was determined as parameter for 
assessment of compensation of diabetes.  
Results: The results of our study showed significantly decreased half-life of 
antipyrine in patients with diabetes mellitus (controls vs. diabetes: 8,15 hours 
vs. 6,21 hours), which confirmed induction of liver biotransformation system. 
There was significant negative correlation between plasma glycated 
hemoglobin levels and antipyrine half-life  
(r = - 0,812, P<0,001). 
 
 Controls Compensated diabetes Decompensated diabetes 
Antipyrine half-life 8,15 hours 7,25 hours 4,85 hours 
Glycated hemoglobin 5,2 % 7,8% 13,5% 
 
This work was supported by VEGA grant 01/1164/04 
 



 
ADAPTATIONAL CHANGES OF SARCOMERE LENGTH IN 
OXIDATIVE MUSCLES OF MICE LACKING CREATINE KINASE 
L.Tylková, I. Zahradník, R. Ventura-Clapier1, M. Novotová Institute of 
Molecular Physiology and Genetics Slovak Academy of Sciences, Bratislava, 
Slovak Republic, 1U-446 INSERM, Châteney-Malabry, France. 
 
Creatine kinase (CK) is a key enzyme of muscle energetics that efficiently 
links locations of energy production and utilization. Invalidation of both the 
mitochondrial and cytosolic isoforms of CK in different muscle cells triggers a 
tissue-specific adaptation of the mitochondrial function and reorganisation of 
their ultrastructure (1). Morphometric analysis of sarcomere length of slow and 
fast skeletal muscles of mice lacking CK (CK-/-) revealed adaptational changes 
at the level of contractile filaments (2). The lack of CK in skeletal muscle cells 
led to elongation of the sarcomere and the A band in comparison to control 
mice. In fast skeletal muscle cells, the thickness of the Z line of CK-/- mice 
increased as well, in contrast to slow muscles. 
The aim of this study was to compare the resting length of the sarcomere and 
its constituents in two functionally different oxidative muscle types – the slow 
skeletal muscle (soleus) and the cardiac muscle of left ventricle of control and 
CK-/- mice. Morphometric analysis of electron microscopic images was 
performed using the program Image Tools v2. 
The results revealed, that in contrast to slow skeletal muscle fibres, in which 
the sarcomere length of CK-/- cells increased significantly by 15.8% relative to 
controls (2189 ± 454 nm, mean ± SD),and similarly, the A band length 
increased significantly by 7.1% (from 1041 ± 122 nm in controls), there was no 
significant change of the sarcomere length in cardiomyocytes of CK-/- mice. In 
control cardiomyocytes, the mean sarcomere length was 1770 ± 189 nm, while 
in CK-/- cardiomyocytes the sarcomere length was 1810 ± 172 nm. In control 
cardiomyocytes the mean A band length was 1203 ± 79 nm while in CK-/- mice 
it was 1261 ± 53 nm. In case of the Z line there were no significant differences 
in thickness between the control and the CK-/- cardiomyocytes (57.4 ± 3.1 nm 
and 59.4 ± 4.5 nm, respectively). 
We conclude that invalidation of CK in two different oxidative muscle types
led to principally different regulatory mechanisms at different levels. 
Supported by VEGA 2/3189/23 and 2/6079/26. 
1. Steeghs K et al.: Mol. Cell. Biochem. 184: 183-194, 1998. 
2. Tylková L et al.: New Frontiers in Basic Cardiovascular Research, p. 35,

2004. 



GLUTATHIONE  DETOXICATING  SYSTEM  IN  LIVER  OF  
ANIMALS  WITH  EXPERIMENTAL  DIABETES  MELLITUS 
E.Uhlíková, V.Kupčová, M.Szántová, M.Smutný, L.Turecký,   Medical 
School, Comenius University, Bratislava, Slovakia 
 
 
Diabetes results from abnormality in the production or the use of insulin. It is 
associated with a lot of changes in intermediary metabolism. It is known that 
diabetes mellitus is a disorder connected with increased production of reactive 
oxygen radicals. Important role as antioxidant has reduced glutathione and 
glutathione related enzymes such as glutathione peroxidase. 
The aim of our study was to determine the status of liver glutathione 
antioxidant system  in animals with experimental streptozotocin diabetes 
mellitus.  
Experimental conditions: Newborn male Wistar rats were used in the 
experiment. Diabetes was induced by repeated intraperitoneal administration of 
streptozotocin  (45 mg/kg body weight in 0,1 mol.l-1 citrate buffer, pH=4,5) on 
2nd and 9th day after birth. Control group received only the same volume of 
citrate buffer at the same time. The level of reduced glutathione and the 
activities of glutathione peroxidase, glutathione reductase and glutathione 
transferase were determined in liver homogenates of diabetic and control 
animals.  
Results: The results of our study showed significantly decreased levels of 
reduced glutathione in diabetic animals (controls vs. diabetes: 8,80±0,06 
µmol/g  vs. 7,78±0,55 µmol/g, P < 0.05). The activities of glutathione 
peroxidase and glutathione transferase were increased in diabetic animals in 
comparison to controls. There was no difference between the activities of 
glutathione reductase in control and diabetic animals.  
 
This work was supported by VEGA grant 01/1164/04 
 



UCP1-INDEPENDENT THERMOGENESIS: POSSIBLE ROLE FOR 
ADIPOSE TISSUE 
Jozef Ukropec1,2, Rea VP Anunciado2, Leslie P. Kozak2,  
1Institute of Experimental Endocrinology, Slovak Academy of Sciences, 
Bratislava, Slovak Republic, 2Pennington Biomedical Research Center, Baton 
Rouge, Louisiana   
 
The aim of this study was to investigate the possibility that UCP1-independent 
thermogenic mechanisms, resides in the adipose tissue.  
Ucp1+/+ and cold-sensitive Ucp1-/- mice were gradually acclimated to cold 
environment (2°C per day). Metabolic characteristics between the two genotypes 
were determined by indirect calorimetry and metabolic properties of adipose 
tissue were measured by Clarke electrode. Possible mechanistic links were 
further investigated by immunohistochemistry and qRT-PCR. 
Cold acclimation lowered the body weight (1.2±0.1 g, p<0.05) and body fat 
content (0.8±0.1 g, p>0.05) in both Ucp1-/- and Ucp1+/+ mice, while the lean 
body mass remained unchanged. However, Ucp1-/- mice exhibited higher 
increase of the energy expenditure when acclimated to 4°C. Respiratory 
exchange ratio was similar for both genotypes and remained unchanged with the 
declining temperature. Adipose tissue from cold acclimated Ucp1-/- mice had 
higher metabolic capacity. Distinctive changes in protein and gene expression 
for Ca2+ ATPase and phospholamban suggested a role for Ca2+ATPase in the 
UCP1-independent thermogenic process. 
Cold acclimation-initiated UCP1-independent thermogenesis that was associated 
with higher metabolic capacity of adipose tissue and possibly with elevated Ca2+ 
cycling.     
This work was supported by grant NIH-ROI-HD08431  
 

 



UNILATERAL FOREIGN MUSCLE TRANSPLANTATION HAS NO 
EFFECT ON PHENOTYPE OF UNOPERATED RAT MUSCLES IN 
LONG TERM EXPERIMENTS 1A. Vadászová-Soukup, 2V. Smerdu, 1,3J. 
Žurmanová, 1,3D. Maláčová and 1T. Soukup 1Institute of Physiology, Academy of 
Sciences of the Czech Republic, Prague,  2Institute of Anatomy, Medical Faculty, 
Ljubljana, Slovenia, 3Department of Physiology and Developmental Biology, 
Faculty of Science, Charles University Prague, Czech Republic 

To reveal the effect of foreign innervation and altered thyroid status on the 
fiber type composition and myosin heavy chain (MyHC) isoform expression of 
transplanted rat slow soleus (SOL) and fast extensor digitorum longus (EDL) 
muscles, the method of heterochronous isotransplantation was developed (1, 2). In 
this experimental procedure the SOL or EDL muscles of young inbred Lewis rats 
are intramuscularly grafted either into the host EDL or SOL muscles of adult rats 
of the same strain with normal or experimentally altered thyroid status. To 
estimate the extent of fiber type transitions in the transplanted muscles, SOL and 
EDL muscles from the contralateral, unoperated leg and either SOL or EDL 
muscles from the ipsilateral, operated limb could be used as the controls in case 
that the experimental procedure does not affect these muscles. To verify this, in 
the present study the fiber type composition and MyHC isoform content of SOL 
and EDL muscles of naive and experimental 4- to 18-month-old rats was 
compared. We have demonstrated that the unilateral heterochronous 
isotransplantation procedure had no significant effect on the fiber type 
composition (determined by mATPase reaction and by immunocytochemical 
staining using monoclonal antibodies specifically recognizing MyHC1, 2a, 2x/d 
or 2b isoforms using a 2-D stereological method based on unbiased counting 
frame and point counting, C.A.S.T. Grid System, Olympus, Albertslund, 
Denmark, 3) and on MyHC isoform content (MyHC isoforms separated by SDS-
PAGE have been densitometrically evaluated using AIDA 3.28 computer 
program, Advanced Image Data Analyzer, Germany) of the control unoperated 
muscles of the experimental animals when compared to the corresponding age 
groups of naive rats; hence these muscles can be used as controls in our current 
long term chronic grafting experiments. 
(1) Jirmanová I, Soukup T: Anat. Embryol. 192: 283-291, 1995.  
(2) Zachařová G, Vadászová A, Smerdu V, Asmussen G, Soukup T.: Physiol. 

Res. 54: 00-00, 2005.  
(3) Zachařová and Kubínová, J. Muscle Res. Cell Motil. 16:295-302, 1995. 
Supported by grants of the Grant Agency of the Czech Republic (304/05/0327), 
Czech-Slovenian Intergovernmental grant (02-2004-05), MYORES No. 511978 
and by the Research project AV0Z 50110509. 

 
 



THE CHANGES OF FUNCTIONAL FEATURES OF ISOLATED 
PULMONARY VESSELS AFTER EXPOSURE TO EARLY PHASE OF 
CHRONIC HYPOXIA M. Vaňková, J. Herget Department of Physiology and 
Pathophysiolgy, 2nd Medical Faculty, Charles University, Prague, Centre for 
Cardiovascular Research 
 
Exposure to chronic hypoxia results in hypoxic pulmonary hypertension (HPH). 
Two mechanisms are involved: structural remodeling of the vessel wall and 
vasoconstriction. We centered our interest to changes of pulmonary vascular 
smooth muscle reactivity in to early phase of exposure to chronic hypoxia. We 
studied isolated pulmonary vessels from adult male rats exposed for 4 days to 
isobaric hypoxia (FiO2 = 0.1) and compared them with  normoxic controls. The 
bath in the chamber of small vessel myograph was saturated by gas mixture 
containing 21% or 95% of O2 with 5% CO2, balanced with  N2 and we measured 
reactions of vessels to PGF2α and acute hypoxic challenge with  0% O2. We didn’t 
observe any difference among the groups when the normoxic conditions were 
setted in bath. When the bath oxygenation increased to 95% O2, the contraction 
induced by hypoxic challenge decreased in rats exposed to hypoxia (for the first 
phase of hypoxic response from 0,46±0,10% to 0,04±0,04% of maximal 
contraction, P≤0,01, for the second phase from 0,11±0,02% to -0,01±0,04%, 
P≤0,03). It did not change in normoxic controls (for the first phase 0,45±0,08% in 
bath saturated by 21% O2, 0,29±0,04% in bath gassed by 95%O2, P≤0,09, for the 
second phase 0,09±0,02% in bath with 21% O2, 0,15±0,03% in bath with 95% O2, 
P≤0,17). We hypothesized that reduced reactivity of vessels from hypoxic rats in 
hyperoxia results from depletion of antioxidant systems due to increased free 
radical production during exposure to chronic hypoxia.  
 
Supported by GACR 305/05/0672 and Centre for Cardiovascular Research 
1M6798582302.  



EFEKT DIDS-u NA KINETIKU VRÁTKOVANIA CHLORIDOVÝCH 
KANÁLOV Z VNÚTORNEJ MEMBRÁNY MITOCHONDRIÍ SRDCA 
POTKANA Z.Varečková, K. Ondriaš, M. Gaburjáková Ústav molekulárnej 
fyziológie a genetiky, Slovenská akadémia vied, Vlárska 5, 833 34 Bratislava   
 
Kanály selektívne pre Cl- ióny sa uplatňujú vo  viacerých bunkových procesoch 
regulujúcich bunkový objem, membránový potenciál, prenos signálu 
alebo acidifikáciu vnútrobunkových organel. Tento typ kanálov bol nájdený aj 
na vnútornej membráne mitochondrií, kde by mohol zohrávať dôležitú úlohu v 
zabezpečovaní optimálnych podmienok na vytvorenie pH gradientu cez 
membránu mitochondrií, a tým ovplyvňovať a regulovať tvorbu ATP. Cl- 
kanály sa preto v súčasnosti dostávajú do pozornosti ako cieľové miesta pre 
pôsobenie novovyvíjaných farmák ovplyvňujúcich energetický metabolizmus 
buniek. Doterajšie poznatky o funkcii a štruktúre Cl- kanálov sú obmedzené, čo 
významne limituje snahy o detailné pochopenie ich fyziologickej funkcie. 
V našej práci sme sa zamerali na štúdium efektu 4,4´-diizotiokyanato-stilbén-
2,2´-disiričitanu sodného (DIDS) na kinetiku vrátkovania Cl- kanálov 
izolovaných z vnútornej membrány mitochondrií srdca potkana. DIDS patrí k 
nešpecifickým blokátorom aniónových kanálov a využíva sa ako 
farmakologická sonda na získavanie informácií o  štruktúre kanálu a 
mechanizme transportu iónov.  Cl- kanály s vodivosťou 97 ± 12 pS (n=15) v 
KCl gradiente 250/50 mM boli ireverzibilne blokované DIDS-om zo strany 
matrixu (IC50 = 11,74 ± 3,12 µM, n=5). Inhibičný efekt DIDS-u sa prejavil 
výraznou rázovou aktivitou kanála, kedy dochádzalo k striedaniu úsekov bez 
aktivity s úsekmi, kedy bol kanál vysoko aktívny. Účinok inhibítora bol 
viditeľný nie len na kinetike rázov, ale aj na vrátkovaní vnútri rázov. Kinetická 
analýza ukázala, že v závislosti od koncentrácie inhibítora sa dĺžka časov 
otvorenia skracovala a časov zatvorenia predlžovala. Naše výsledky 
systematicky popisujú efekt DIDS-u a naznačujú, že inhibícia Cl- kanála je 
dvojstupňový proces. Pred tým, ako sa kanál kompletne zavrie, dochádza 
k prechodnej konformačnej zmene prejavujúcej sa v zmene kinetiky vo vnútri 
rázov.  
 
 
Podporované grantom VEGA  2/3001/23 a APVT 51-01-013802 



PLAZMATICKÉ HLADINY KATECHOLAMÍNOV A VARIABILITA 
FREKVENCIE SRDCA POČAS ORTOSTÁZY A POČAS 
HYPOGLYKÉMIE 
Miroslav Vlček1, Richard Kvetňanský2 

Laboratórium endokrinológie človeka1 a Laboratórium pre výskum stresu2, Ústav 
experimentálnej endokrinológie SAV, Bratislava 
 
Úvod: Cieľom práce bolo porovnanie dvoch metód používaných na hodnotenie 
aktivity sympatikového nervového systému (SNS) a overenie možnosti použitia 
v ďaľších štúdiach. Porovnali sme meranie plazmatických hladín katecholamínov 
s ukazovateľmi aktivity SNS získanými analýzou variability frekvencie srdca 
(VFS) na dva rôzne stresové podnety aktivujúce SNS. Prvým podnetom bola 
ortostáza, druhým bola inzulínová hypoglykémia. 
Metódy: Sledovania sa robili ráno nalačno. Po príchode dobrovolníkov do 
laboratória sa im naložili EKG elektródy a zaviedla sa kanyla do v. cubiti. 
Ortostatického sledovania sa zúčastnilo 14 dobrovoľníkov (6M, 8Ž, vek 27.2±0.8 
rokov). Test pozostával z 30 min stabilizačnej fázy v sede, 15 min v leg-up 
pozícii, 10 min ortostázy pri 60° a následného 15 min ležania. EKG bolo snímané 
kontinuálne, krvi sa odoberala na konci každej fázy. Počas sledovania bol rečový 
a vizuálny kontakt s vyšetrujúcim obmedzený na minimum. Sledovanie pri 
hypoglykémii bolo vykonané na 11 dobrovoľníkoch (5M, 6Ž, vek 26.6±0.9 
rokov). Test pozostával z 30 minútovej stabilizácie v ležiacej polohe, po ktorej 
nasledovalo podanie bolusu inzulínu intravenózne (0.1 IU/kg) a sledovanie trvalo 
ďalších 60 min. Počas celého sledovania sa kontinuálne zaznamenávalo EKG 
a v 15 min intervaloch sa odoberala krv. Katecholamíny v plazme boli stanovené 
rádioenzymatickou metódou. Odberu krvi zodpovedajúce úseky EKG boli 
vyhodnotené frekvenčnou analýzou VFS. 
Výsledky: Počas ortostázy došlo k signifikantnému vzostupu hladín adrenalínu 
(32±5 pg/ml vs. 61±8 pg/ml, p<0.01), ako aj noradrenalínu (369±31 pg/ml vs. 
603±51 pg/ml, p<0.001). LF (low frequency – nízko frekvenčný) komponent ako 
aj LF/HF pomer (low frequency / high frequency ratio – pomer nízkych a 
vysokých frekvencii) VFS ukazujúci aktivitu SNS bol signifikantne zvýšený 
počas ortostázy. Našli sme dobrú koreláciu medzi výsledkami získanými 
pomocou týchto dvoch metód: medzi noradrenalínom a LF komponentom 
(r=0.297, p<0.05), noradrenalín a LF/HF (r=0.288, p<0.05), adrenalínu s LF 
komponent (r=0.414, p<0.001), adrenalín a LF/HF (r=0.474, p<0.001). Počas 
hypoglykémie došlo v 30. min k signifikantnému zvýšeniu hladín 
katecholamínov (adrenalínu (54±17 pg/ml vs. 626±99 pg/ml, p<0.001), ako aj 
noradrenalínu (307±23 pg/ml vs. 636±69 pg/ml, p=0.001)) a tiež 
k signifikantnému zvýšeniu v LF komponente a LF/HF pomeru VFS. Avšak na 
rozdiel od ortostázy výsledky nekorelovali s hladinami katecholamínov. 
Závery: Každá z porovnávaných metód má svoje opodstatnenie pri meraní 
aktivity SNS. Pri podnete ktorý aktivuje predovšetkým kardiovaskulárne 
regulačné mechanizmy výsledky obidvoch metód dobre korelujú navzájom. 
Avšak pri metabolickom podnete, ktorý aktivuje predovšetkým 
sympatoadrenálnu os sme nenašli koreláciu medzi výsledkami týchto metód. 



POHLAVNÉ ROZDIELY VO FUNKČNOSTI SRDCOVEJ NA,K-ATPÁZY 
U SHR. Vlkovičová J., Javorková V., Pecháňová O.*, Vrbjar N. Ústav pre 
výskum srdca, Slovenská akadémia vied, Bratislava, SR; *Ústav normálnej 
a patologickej fyziológie, SAV, Bratislava, SR. 
 
Cieľom práce bolo preskúmať funkčné vlastnosti srdcovej Na,K-ATPázy u 
spontánne hypertenzných potkanov (SHR) oboch pohlaví. Kinetické štúdie 
odhalili signifikantný pokles maximálnej rýchlosti enzýmovej reakcie (Vmax) u 
samcov (o 30% pri aktivácii s ATP, o 40% pri aktivácii s Na+), podobne aj u 
samíc (o 24% pri ATP, o 29% pri Na+), čo poukazuje na pravdepodobné zníženie 
počtu aktívnych molekúl enzýmu v sarkoleme vyvolané hypertenziou. V oboch 
prípadoch u SHR sme zaznamenali nevýrazné zmeny Michaelis-Mentenovej 
konštanty (Km), zatiaľ čo KNa vzrástla o 38% u samcov a o 70% u samíc SHR. 
Toto zhoršenie afinity Na-väzbového miesta spolu s poklesom počtu aktívnych 
molekúl Na,K-ATPázy je pravdepodobne zodpovedné za zhoršené funkčné 
vlastnosti enzýmu v srdciach SHR. Priame porovnanie oboch skupín 
hypertenzných potkanov poukazuje na to, že enzým zo sŕdc samíc je lepšie 
adaptovaný na hypertenziu. Dokáže zvyšovať svoju aktivitu vďaka lepšej 
schopnosti viazať a využiť ATP, ako naznačuje zníženie hodnoty Km o 32% 
u samíc v porovnaní so samcami. Aj vo vzťahu k sodíku vykazuje enzým u samíc 
SHR tak isto zlepšenie funkcie a to až o 41% pri takých koncentráciách sodíka, 
keď je už enzým zo sŕdc samcov saturovaný. 
 
Prácu podporili slovenské grantové projekty: APVT 51-027404, VEGA 
2/4123/25. 



PATHOPHYSIOLOGY OF THE ISCHAEMIC-REPERFUSION SYNDROME OF LOWER 
LIMBS  M.Voľanská, D. Petrášová1, 2M. Frankovičová, P. Závacký, J. Bober     
Ist Surgical Clinic and 1Institute of Experimental Medicine Medical Faculty of 
Safarik Unviersity, Kosice,  2East Slovakian Institute of Cardiovascular Diseases, 
Kosice, Slovak Republic                                  
   Ischaemic-reperfusion damage (IRD) of the tissue in patients with ischaemia of 
lower limbs (LL) has been an actual problem. Sudden occlusion or reduction in the 
arterial blood inflow to tissues or organs will cause ischaemia that could be of 
various degree. Ischaemia alone causes morphological and pathophysiological 
changes leading to subsequent clinical status, manifesting according to this which 
tissue or organ is affected by ischaemia.  
 Patients were hospitalised at the Ist Surgical clinic in Košice. There were 35 
patients of the mean age of 50 y. / 22  patients operated on the non-ischaemic 
disease of LL-represented CG and 13 patients with ischaemic disease of LL 
(ICHLL)/. In the patients with ICHLL two pilot groups were formed: the group 1 
without CLI (critical limb ischaemia) without revascularisating operation, with 
limb saving in all of them and the group 2 with CLI. The examination of the 
peripheral limb congestion was performed (angiography, Doppler USG and 
malleolus-brachial indices). In a link with these examinations the concentrations of 
some biochemical parameters were found out: activity of antioxidant enzymes  – 
CAT , SOD, GPX, concentration of TBARs, TAS. Of the low-molecular 
antioxidants: vitamins A, E, C, ceruloplasmin (Cpl), transferrin (Trf) in serum. Of 
the lipid parameters: apo B, and cytokine IL-6, TNF-alpha.  
  Concentrations of vitamins A, E, C was shown to be decreased at the initial 
sampling, and in non-enzymatic Trf and CPI the values were on the upper limit of 
the physiological values in the patients with ICHLL in comparison with their 
concentrations in the CG. Regarding the reduced serum values of the parameters 
we suppose that their insufficient saturation also contributes to the development of 
diabetic angiopathy. We assayed the concentrations of IL-6 (in CG they ranged 
from 7.62 to 73.34 pg/ml and in patients with ICHLL from 10.9 to 61.05 pg/ml), 
TNF-alpha (in CG the values ranged from 3.4 to 109.14 pg/ml and in patients with 
ICHLL from 2.8 to 28.84 pg/ml). 
   At the comparison of our values with other studies, the lower concentrations of 
antioxidant enzymes, TAS in the group of patients with ICHLL versus CG were 
recorded. The difference in the values of  – CPL and Trf was also recorded 
between the group of patients with and without ICHLL, where the decreased 
values were in the patients with ICHLL. Contrariwise, the concentrations of apoB 
were increased on the significance level p<0.05. In the values of IL-6, TNF-alpha 
the higher concentrations were found in the patients with ICHLL. Our goal remains 
to look for the most suitable and most specific markers that could help at the 
making diagnosis more accurate and to postpone the negative consequence of this 
diseases such as amputation.  
 



BRAIN ACTIVATION DURING IPSILATERAL AND 
CONTRALATERAL OCCURENCE OF PAIN AND ISOMETRIC 
MUSCLE CONTRACTION – FMRI STUDY Vrána J, Tintěra J*, Stančák A; 
Department of normal, pathological and clinical physiology, 3rd Faculty of 
Medicine, Praha, *Institute of Clinical and Experimental Medicine, Praha 
 
Objective: To analyze the cerebral activation patterns during the interaction 
between painful stimulation of the digit and the isometric muscle contraction of 
the stimulated and non-stimulated hand. 
Material and methods 
Thirteen right-handed men (average age 22 ± SD 2 years) received painful 
electrical stimuli on the 3rd finger of the right hand (0.2 ms pulses, ~2 s 
interstimulus interval, amplitude 20% above the pain threshold) using intradermal 
electrode. The stimuli were presented without muscle contraction (condition S) or 
during periods of isometric muscle contraction (pressing rubber tube with thumb 
and index finger) of the right (SR) or left hand (SL). Separate muscle contraction 
of the right (R) or left hand (L) without painful stimulation served as control 
condition. Block design of fMRI was used (5 sessions of 80 volumes each, 5 
cycles rest-activation) and data were acquired on the 1.5T Siemens Vision with 
gradient-echo EPI sequence: TE 60 ms, TR 4.12 s, 40 slices with voxel size of 33 
mm3. Analysis performed in SPM2 by two-level group analysis for simple and 
interaction effects. 
Results: The activations (p<0.01 uncorrected; cluster size > 25 voxels) during 
painful stimulation (S) appeared in primary and secondary somatosensory 
cortices, cingulate cortex, supplementary motor area and other midline regions. 
Isometric-contraction-related activations (R, L) were found in corresponding 
contralateral primary motor cortex and in inferior temporal (parahippocampal) 
cortex, especially in the right hemisphere. 

To analyze the interactions between pain and motor systems, the weighted sum 
of simple contrasts (S+R and S+L) was compared with the combined stimulation 
contrasts (SR and SL). During ipsilateral muscle contraction, increased activations 
were found in contralateral (left) sensorimotor (SI/MI) and bilateral perisylvian 
cortices, cingulate cortex and hippocampus, basal ganglia, prefrontal cortex and 
the periaqueductal grey. Decreased activation during ipsilateral contraction was 
observed in posterior part of anterior cingulate cortex, precuneus and bilaterally in 
the region of lateral pons Varoli. During the contralateral hand muscle 
contraction, increased activation was found in the ipsilateral (right) perisylvian, 
and prefrontal cortices. Decreased activation was found in bilateral prefrontal, 
orbitofrontal and posterior parietal cortices, in left precuneus and multipe regions 
of cingulate gyrus (rostral, middle and posterior) and SMA. 
Discussion: In contrast to the simple concept of pain inhibition by concurrent 
somatomotor or somatosensory stimulation, the patterns of cortical activation 
during pain and isometric hand muscle contractions are complex and depend on 
the side of muscle contraction. The ipsilateral hand muscle contraction during 
pain activates predominantly the primary and non-primary sensorimotor regions 
suggesting possible interference in the cortical pain processing. In contrast, the 
contralateral hand muscle contraction activates the fronto-parietal opercular and 
prefrontal cortex suggesting involvement of secondary and higher-order regions 
involved in pain processing. 
Supported by Research Goals (0021620816), GAČR (309/04/0160, 102/03/H085) 
and CNS (LC 554). 



SPONTANEOUS VESICULAR AND NON-VESICULAR ACETYLCHOLINE 
LEAKAGE IN NEUROMUSCLAR SYNAPSE DURING ONSET OF HYPOXIA 
F.Vyskočil1,2, E. A. Bukharaeva2,  E. E. Nikolsky21Department of  Animal Physiology 
and  Developmental  Biology,  Faculty of  Sciences, Charles University,  Viničná 7, 
Prague 2, Czech Republic and 2Institute  of  Physiology,  Academy   of  Sciences  of  the  
Czech Republic,  Vídeňská  1083, Prague 4, Czech Republic, 2State Medical University, 
Butlerov st. 49, Kazan, 2Institute of Biochemistry and Biophysics, Russian Academy of 
Sciences, Kazan,, Russia 
 

Quantal  and non-quantal spontaneous acetylcholine release expressed as miniature 
endplate potential frequency (MEPP) and the curare-induced endplate hyperpolarization 
(H-effect) respectively, increased during the first 30 min of hypoxia in oxygen-defficient 
superfusing solution when normal extracellular calcium ([Ca2+]o =2.0 mM) was present. 
The about ten times increase of the MEPP frequency induced by hypoxia was almost 
absent in low calcium solution ([Ca2+]o =0.4 mM) at 20 oC, whereas there was still 
significant increment of the non-quantal, non-vesicular release. The latter is apparently 
based on the vesicle associated transporters incorporated into the terminal membrane 
during vesicular transmitter release. Despite having common background, each of these 
two processes of release is influenced by different oxygen- and calcium sensitive 
mechanism(s) as indicated by present data.  The rise of f-MEPPs during the onset of 
hypoxia apparently requires the Ca2+ entry into the nerve terminal, whereas the non-
quantal release can be increased by another factors such as the lower level of the ATP 
(1).  

(1)  Galkin A, Giniatullin R, Mukhtarov M, Švandová I, Grishin S, Vyskočil  F. Eur  J  
Neurosci 13: 2047-2053, 2001. Supported by IGA AV grant No.A5011411 



LOCAL CONTROL OF CALCIUM RELEASE-DEPENDENT 
INACTIVATION OF CALCIUM CURRENT. I. ZAHRADNÍK, 
J. PAVELKOVÁ, A. ZAHRADNÍKOVÁ, jr., E. POLÁKOVÁ, Z. KUBALOVÁ, 
A. ZAHRADNÍKOVÁ, Institute of Molecular Physiology and Genetics, Slovak 
Academy of Sciences, Bratislava, Slovakia 
 
The L-type calcium current (ICa) of mammalian cardiac myocytes displays a fast-
inactivating component, induced by sarcoplasmic reticulum calcium release. To 
characterize the kinetics of this release-dependent inactivation (RDI) 
quantitatively, we have developed two models that account for the local control of 
calcium release activation and for the subsequent rapid inactivation of ICa. Both 
models were based on the concept of independent excitation-contraction coupling 
units (couplons) and assumed that calcium current activation triggers activation of 
calcium release with a variable probability and that the subsequent inactivation of 
calcium channels by the released calcium is immediate. They differed in the 
description of the slow component of inactivation.  In the CDI model, it was 
modeled as current-dependent inactivation affecting all calcium channels. In the 
DDI model, it was modeled as a process evoked by late calcium release events 
that affected only a fraction of channels. While both models provided good 
description of the kinetics of ICa and showed excellent convergence, the DDI 
model provided significantly lower χ2 values. Both models provided the same 
values of parameters of ICa activation and of the fast component of RDI. The 
degree of RDI and the synchrony of calcium release had a bell-shaped 
dependence on membrane potential, Vm, while the delay between stimulus and 
maximum release had a U-shaped dependence. The probability of triggering 
calcium release decreased with Vm. The voltage dependence of RDI parameters 
suggests that triggering of release by ICa is controlled by the rate of calcium 
channel activation at negative membrane potentials while it is controlled by the 
unitary Ca2+ current amplitude at positive potentials. Once the release event in the 
couplon is triggered, all its adjoined calcium channels inactivate. The duration of 
delay between activation of calcium current and activation of calcium release 
suggests that the fidelity of coupling between DHPR and RyR channels is 
substantially less than one at all membrane potentials. The new kinetic model of 
calcium current provides means to track Ca2+ release in situ under physiological 
conditions. 

Supported by VEGA 2/4153/04 and APVT-51-31104.
 



ALLOSTERIC REGULATION OF RYANODINE RECEPTOR 
ACTIVATION BY CALCIUM. A. ZAHRADNÍKOVÁ, I. ZAHRADNÍK,  
Institute of Molecular Physiology and Genetics, Slovak Academy of Sciences, 
Bratislava, Slovakia 
 
Ryanodine receptors (RyRs) provide the cytoplasm with calcium ions required for 
contraction by the process of calcium-induced calcium release. In numerous RyR 
point mutants, implicated in the arrhythmogenic disease phenotype CPVT 
(catecholaminergic polymorphic ventricular tachycardia), the regulation by 
channel activation is defective, and in certain mutations channels show increased 
activity at low calcium concentrations (1). The mechanism by which the 
mutations affect activation of RyRs is not understood. Previously it was generally 
accepted that ryanodine receptors can open only after binding of (several) calcium 
ions. We have found that the calcium dependence of RyRs containing one or two 
monomers deficient in calcium-dependent activation (2) cannot be adequately 
described by such linear models, which require that channel opening follows 
calcium binding. However, other calcium-activated channels such as the high-
conductance calcium-activated potassium channel have been shown to possess 
separate pathways for channel opening and for calcium binding, and their 
activation is understood as the result of allosteric coupling between the two 
processes. Therefore we analyzed the effects of allosteric regulation, modal 
gating, and structure of the Ca  binding site on the calcium dependence of 
activation of RyR variants with variable number of mutant monomers. To 
adequately describe the effect of mutation on RyR activity, RyR models needed 
(i) four independent Ca  binding sites, (ii) allosteric coupling between Ca  
binding and channel opening, and (iii) the presence of low-activity gating modes. 
Our results give a quantitative basis to the previously suggested relationships 
between conformational changes and gating transitions of the RyR. These results 
open new insights into the molecular mechanisms of RyR activation by calcium 
and provide important clues for understanding RyR regulation in health and 
disease.  
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Supported by VEGA 2/4150/04 and APVT-51-31104. 
 
1. Jiang D, Xiao B, Zhang L, Chen SR. Circ Res. 91:218-25, 2002.   
2. Li P, Chen SR,  J Gen Physiol 118: 33-44, 2001 



TWO TYPES OF CALCIUM RELEASE EVENTS AND THEIR 
RELATIONSHIP TO INACTIVATION OF CALCIUM CURRENT IN 
CARDIAC MYOCYTES. A. ZAHRADNÍKOVÁ jr., E. POLÁKOVÁ, J. 
PAVELKOVÁ, A. ZAHRADNÍKOVÁ, I. ZAHRADNÍK, Institute of Molecular 
Physiology and Genetics, Slovak Academy of Sciences, Bratislava, Slovakia 
 
Functionality of Ca-release units, important for efficiency of excitation-
contraction coupling, was assessed by measuring the variability of the amplitude 
and the latency of Ca-spikes evoked by calcium currents in isolated rat ventricular 
myocytes. We have found two distinct categories of Ca-spikes. Latencies of early 
Ca-spikes were distributed normally near the peak of calcium current, while the 
late Ca-spikes were of significantly lower amplitudes and occurred when the 
calcium current was already substantially inactivated. 
 
Correlation analysis of calcium currents and Ca-spikes showed that the 
probability of late Ca-events was higher in cells with low Ca-current densities and 
with late peaks of Ca-current. Cells with relatively high occurrence of late Ca-
events showed low fraction of release-dependent inactivation of Ca-current and 
slower release-dependent inactivation kinetics and had lower synchronization of 
early events. There was a pronounced correlation of Ca-release event 
synchronization with current density. The probability of late occurrence of Ca-
events increased in cells, in which the calcium load of the  sarcoplasmic reticulum 
was reduced by repeated release stimulation and was accompanied by the 
decrease of the amplitude of both the early and late events. 
 
These results suggest that the early Ca-release events are tightly coupled to 
calcium current activation, are responsible for the fast component of the release 
dependent inactivation of calcium current, and provide most of the intracellular 
calcium concentration increase. The presence of late Ca-spikes with low 
amplitude suggests the existence of a subpopulation of “lazy” RyR clusters or 
dyads, which may contribute to the slow component of the calcium current 
inactivation, and which prolong the intracellular calcium concentration increase 
and thus slow down the rate of relaxation of myocyte contraction.  

Supported by VEGA 2/4153/04 and APVT-51-31104.
 



THE RELATIONSHIP BETWEEN PHYSICAL ACTIVITY AND BLOOD 
PRESSURE REGULATION IN ADOLESCENTS TREATED FOR 
MALIGNANT DISEASE. E. Závodná, Z. Nováková, N. Honzíková, B. Fišer, 
M. Jíra, *L. Kopečná, *H. Hrstková Department of Physiology and *1st 
Department of Paediatrics, Faculty of Medicine, Masaryk University in Brno, 
Czech Republic 
 
Introduction: The aim of the study was a comparison of body and circulatory 
parameters with respect to physical activity between healthy subjects and those 
who were previously treated for a malignant tumour. 
Methods: We examined 32 healthy children and adolescents (Co; 15.7±2.1 
years) and 21 subjects after antitumour therapy (M; 15.5±3.2 years). In group M, 
8 subjects had a non-cardiotoxic therapy (A0), and 13 children were treated with 
cardiotoxic anthracyclines (A+). In all children, we recorded non-invasively 
beat-to-beat systolic (SBP) and diastolic (DBP) blood pressure and inter-beat 
intervals (IBI). Baroreflex sensitivity was estimated by spectral analysis as BRS 
(ms/mmHg) and BRSf (mHz/mmHg). Physical activity was evaluated on the 
basis of questionnaires completed by all subjects for one week. 
Results: We found significantly lower SBP in group A+ vs. A0 and Co (A+: 
101±11, A0: 123±4, Co: 116±4 mmHg; p<0.001). Significant differences 
between group A+ and Co were found in the parameters followed: higher BRSf 
(A+: 21±7, Co: 15±7, p<0.001; A0: 19±10 mHz/mmHg); lower weight (A+: 
52±13, Co: 61±10, p<0.005; A0: 56±15kg) and height (A+: 160±13, Co: 172±8, 
p<0.05; A0: 165±10cm); lower total physical activity (A+: 9546±4605, Co: 
12741±3377, p<0.01; A0: 12830±7832kJ/day) and physical activity related to 1 
kg of body weight (A+:193±38, Co: 208±38, p<0.01; A0: 212±69 kJ/kg/day).  
Conclusion: The subjects treated for a malignant tumour by anthracyclines in 
comparison to healthy controls and subjects treated for a tumour without 
anthracyclines had increased parasympathetic and decreased sympathetic tonic 
activity as was documented by lower systolic blood pressure and higher 
baroreflex sensitivity. The increase of parasympathetic reflex control of the heart 
after antitumour therapy is not a sign of physical training as it is seen in healthy 
population, but rather could be a consequence of cardiotoxic and neurotoxic 
therapy or of a disease.  
Supported by grants: IGA: NR/8006 and MSM: 0021622402. 
 



DAY-NIGHT PLAMA UROTENSIN II CONCENTRATIONS IN 
HYPERTENSIVE TGR RATS  
M. Zeman, K. Stebelová, I. Herichová Department of Animal Physiology and 
Ethology, Faculty of Natural Sciences, Comenius University, Bratislava, 
Slovakia. 
 
Urotensin II is a vasoactive peptid involved in control of cardiovascular 
physiology. Urotensin was initially demonstrated in fish and its cyclic 
heptapeptide sequence is evolutionary highly preserved in all vertebrate classes. 
High evolutionary conservation and experimental evidence suggest urotensin II as 
effective regulator of blood pressure (BP) but possible control mechanisms are 
not known. TGR (mREN2) 27 rats exhibit high expression of renin-angiotensin 
system in several peripheral tissues and brain resulting in severe hypertension. 
Hypertension develops between weeks 5 and 8 of age and during this time a 
circadian rhythm in BP inverts, exhibiting higher values during the day than 
during the night. The aim of our study was to measure plasma urotensin II 
concentrations in the middle of the day and night in TGR rats to reveal if this 
peptide participates in control of high BP and the inversed profile of BP in this 
strain of rats.  
Mature male (11 week old) control (Sprague Dawley; SD) and hypertensive TGR 
rats were killed in the middle of the day (8 animals per each strain) and the night 
(8 SD and 9 TGR). Blood was collected into EDTA containing tubes and 
transferred to centrifuge tubes containing aprotinin to inhibit activity of 
proteinases. Plasma was stored at –20 ºC for one month and assayed by 
radioimmunoassay kit (Phoenix Peptide, Belmont, USA). Samples were assayed 
both directly and after extraction using SEP columns and results were compared 
by t–test and ANOVA. Plasma urotensin II concentrations were significantly 
lower in hypertensive TGR rats (10.95±0.44 pg/ml) than in control animals 
(13.32±0.74 pg/ml). There were no significant differences between daytime and 
nighttime hormone concentrations either in control or hypertensive rats although 
the nighttime levels were significantly higher in control than in TGR rats. Plasma 
urotensin II concentrations probably do not play a key role in control of 
hypertension and the inverted circadian profile of BP in TGR rats. 
 
Supported by grants SP 51/0280800/02808021 and APVT 20/022704. 



ENDOGÉNNE OCHRANNÉ MECHANIZMY A ÚLOHA RADIKÁLOV V 
SRDCI POTKANOV S AKÚTNYM STREPTOZOTOCINOVÝM 
DIABETOM A. Ziegelhöffer1 T. Ravingerová1, M. Strnisková1, O. Pecháňová2, 
T. Holotňáková3, I. Waczulíková4, M. Ferko1, J. Čársky5, D. Habodászová4 1Ústav 
pre výskum srdca, 2Ústav normálnej a patologickej fyziológie, 3Virologický ústav,  
Slovenská akadémia vied, 4Oddelenie Biomedicínskej Fyziky, Fakulta matematiky, 
fyziky a informatiky, 5Ústav lekárskej chémie, biochémie a klinickej biochémie, 
Lekárska fakulta, Univerzita Komenského, Bratislava, Slovenská Republika. 
 
Podanie streptozotocínu potkanom nevyvolá iba diabetes (DIA), ale  v spojení s 
ním sa spúšťajú aj početné endogénne ochranné mechanizmy (EOM). V akútne 
DIA myokarde sa to preukáže funkčnou remodeláciou (FR) subcelulárnych 
membránových systémov a organel, osobitne sarkolemy (SL) a mitochondrií 
(MIT). FR SL sa prejaví o.i. v signifikantnom (p<0.05-0.01) poklese aktivity aj 
kapacity membránových systémov pre prenos katiónov a sympatikových signálov 
a je spojený s poklesom membránovej fluidity (MF). Pokles MF SL je 
zapríčinený najmä neenzymatickou glykáciou bielkovín a nadväzujúcim účinkom 
radikálov vznikajúcich v procese glykooxidácie a z väčšej časti ho možno 
považovať za prejav EOM. Efekt radikálov tu nie je jednoznačne negatívny, lebo 
eliminácia poklesu MF má síce za následok prechodné zlepšenie funkčných 
parametrov srdca, v prognóze ale vedie k zvýšeniu jeho preťaženia iónmi Ca, 
energetickej  nedostatočnosti a napokon zlyhaniu DIA srdca. FR MIT v DIA 
myokarde sa prejaví miernym ale signifikantným (p<0.05-0.01) poklesom 
utilizácie O2 a produkcie ATP v oxidačnej fosforylácii (pseudo hypoxia). 
Výraznejší efekt ataku radikálov však zostáva absentný aj z pohľadu tvorby 
konjugovaných diénov v MIT lipidoch. MF MIT dokonca prekvapivo narastá a 
energetický nedostatok v kardiomyocytoch  (KMC) je z časti kompenzovaný 
zvýšením počtu transmembránových pórov na prenos energie a substrátov tzv. 
STP, (oboje p<0.05). Perfúzia DIA srdca s použitím lapača radikálov N-
acetylcysteínu však ukázala, že tvorba radikálov v DIA myokarde je súčasťou 
EOM ktoré ústia do preconditioningu. Nález zvýšenej aktivity ERK-2 kináz ako 
potenciálneho aktivátora NO-syntázy (NOS) v DIA myokarde taktiež pripúšťa 
účasť zvýšenej  produkcie NO a z neho derivovaných radikálov v EOM, ale MIT 
v DIA srdciach vykazujú signifikantný pokles aktivity totálnej MIT NOS 
(p<0.05). To je čiastočne v rozpore s doterajšími predstavami a mohlo by 
naznačovať, že hlavné zdroje radikálov, ktoré sa môžu zúčastňovať na EOM, nie 
sú v MIT ale v cytoplazme DIA KMC. Preconditioning v normálnom aj DIA srdci 
bol preukázateľne spojený s aktiváciou MIT KATP kanálov. Otvárač týchto 
kanálov dioxazid je ale silný inhibítor sukcinátdehydrogenázy (SDH). Vyvolá 
hromadenie sukcinátu v MIT a pravdepodobne aj tvorbu radikálov v reťazci 
dýchania. Oboje môžu ľahko difundovať napr. cez STP do cytoplazmy, kde 
sukcinát silne stimuluje expresiu hypoxických génov a osobitne 
karbonylanhydrázy Ca9 a to nesporne prináleží k EOM. Úloha radikálov, ktoré 
vznikajú pri inhibicii SDH je t.č. v procese skúmania. Uvedené fakty predstavujú 
iba časť divergentných nálezov, ktoré sa týkajú EOM a úlohy radikálov v DIA 
myokarde. Búrajú mýty ale odpovedajú na menej otázok ako ich otvárajú. 
Podpora: Granty 1/2053/03, 2/5110/25, 2/3123/23, 02/3185/24; OG SR CCHS-
IPM; APVT: 51-013802, 51-017902; SP 51/0280900/0280901. 
 



VPLYV ZVÝŠENÉHO PRÍJMU SOLI NA ÚČINOK TERAPIE U  
MLADÝCH SPONTÁNNE HYPERTENZÍVNYCH POTKANOV.   
B. Ziegelhöffer-Mihalovičová1, N. Arnold2, G. Marx2, H.-G. Zimmer2, B. 
Raßler2; 1Ústav pre výskum srdca, Slovenská akadémia vied, Bratislava; 2Carl-
Ludwig-Institut für Physiologie, Universität Leipzig, Deutschland  
 
Primárnym cieľom liečby hypertenzie je zníženie vysokého krvného tlaku. 
Druhotne by terapia mala zvrátiť hypertrofiu a predísť zlyhaniu srdca. Účinok 
terapie však môže byť ovplyvnený rôznymi faktormi, ako napr. stresom, či 
vysokým príjmom soli. V našej štúdii sme u mladých spontánne hypertenzívnych 
potkanov (6 mesiacov, skupina SHR) v porovnaní s kontolnou skupinou 
potkanov kmeňa Wistar-Kyoto (WKY) sledovali vývin hypertrofie srdca, výskyt 
fibrózy a ich ovplyvnenie zvýšeným príjmom soli (1% roztok NaCl v pitnej vode 
počas 3 mesiacov; skupina SHR+N). Okrem toho sme sledovali účinok 3 
vybraných druhov terapie: 1. captopril (SHR+NA), 2. propranolol (SHR+NB), 3. 
verapamil (SHR+NC). Funkciu srdca – ľavokomorový systolický tlak (LVSP), 
diastolický tlak v aorte (DAP), frekvencia (HR) a výdaj srdca (CO) - sme 
stanovili katetrizáciou. Pomocou Ribonuclease Protection Assay (RPA) sme 
sledovali zmeny v expresii mRNA pre atrial natriuretic factor (ANF), kolagén I a 
III (Col I, Col III). Zmeny boli signifikantné ak bolo p<0,05. Vývin fibrózy bol 
dokumentovaný aj histologicky. LVSP a DAP boli signifikantne zvýšené u SHR 
(o 65,5±4,7% a 57,8±3,3%), ako aj SHR+N (o 68,3±2,9% a 59,5±3,2%). Žiadna 
z terapií nemala výrazný antihypertenzívny efekt. Hoci zvýšený príjem soli 
nemal vplyv na výšku krvného tlaku, viedol k signifikantnému poklesu CO (o 
39,7±2,4%) a zvýšeniu celkového periférneho odporu (o 103,1±5,6%). Obidva 
parametre boli signifikantne zlepšené u SHR+NA a čiastočne u SHR+NC. 
Captopril viedol aj k normalizácii HR (2,6±2,2% vs. WKY), ktorá bola u SHR-N 
signifikantne zvýšená (o 16,2±1,3%). Hypertrofia srdca, pozorovateľná už v 
SHR ( zvýšenie pomeru váhy srdca k váhe tela o 35,3±0,9%), bola ešte zosilnená 
u SHR+N (50,6±3,0%). Žiadna z terapií nebola schopná kompletne zvrátiť vývin 
hypertrofie. Avšak expresia mRNA pre marker hypertrofie ANF, ktorá bola 
signifikantne zvýšená v SHR aj SHR+N (17-násobne vs. WKY), klesla u 
SHR+NA a SHR+NC o 40%. Vývin fibrózy bol v skupine SHR+N vyšší ako u 
SHR. U oboch skupín bolo 70%-né zvýšenie expresie mRNA pre Col I a Col III 
normalizované po podaní verapamilu a captoprilu.  Záver: Hoci zvýšený príjem 
soli u SHR nemá vplyv na výšku krvného tlaku, vedie k zosilneniu hypertrofie a 
fibrotizácie srdcového svalu. Terapia, predovšetkým s captoprilom, zmierňuje 
stupeň hypertrofie a hlavne fibrotizácie srdca nezávisle od antihypertenzívneho 
účinku terapie, avšak jej efekt môže byť oslabený zvýšeným príjmom soli. 
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