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THE PROTECTIVE EFFECT OF 7-OXO-PROSTACYCLIN ON RAT HEART IN 
POSTISCHAEMIC AND CA2+ PARADOX CONDITIONS. A MORPHOLOGICAL AND 
BIOCHEMICAL STUDY. N. Tribulová, J. Slezák, T. Ravingerová, L. Okruhlicová, A. Ziegelhoffer, 
A. Diurba,. Institute for Heart Research, Slovak Academy of Sciences, Bratislava.

On the model of isolated perfused rat heart, both postischaemic reperfusion and Ca2 + 
paradox injury resulted in structural and metabolic derangement of myocardial cells. This was 
manifested histochemically by depressed activity of glycogen phosphorylase and oxidureductases in the 
ischaemic heart. The activity of these enzymes as well as that of ATP-ases and alkaline phosphatase 
was more depressed in the heart injured during the Ca2+ paradox. These changes were accompanied 
by irreversible fine structural alterations of myocytes.

The stable PGI2 analogue, 7-oxo-prostacyclin (50jug/kg i.m.) 48 hours after administration 
exerted a cardioprotective effect. It was manifested by better preservation of the ultrastructure of 
myocytes.

We assume that the prostacyclin-induced protective effect may be explained by influencing the 
processes at the cardiac membrane level resulting in a decreased Ca2+ overload.

SEXUAL DIFFERENCES IN PROLIFERATION OF RAT VASCULAR SMOOTH MUSCLE 
CELLS (SMC) IN VITRO. L. BaCdkovd, M. Baudyiovd, V. MareS, Institute of Physiology, 
Czechoslovak Academy of Sciences, Prague.

The SMC proliferation plays a role in the development of vascular diseases. In an earlier study 
we showed sexual differences in growth of rat aortic SMC in culture. The male SMC had a shorter 
doubling time (41 vs. 46 h in females) and reached a higher maximum population density (170 000 vs. 
80 000 cells/cm2). Here we report the parameters of cell kinetics obtained in cultured aortic SMC 
derived from young male and female rats (150 g, SPF). The cells were cultured in a modified Eagle’s 
minimum essential medium with 10 % of foetal calf serum and labelled with 3H thymidine (1/uCi/ml). 
We found that the male SMC have a higher labelling index (27 vs 19 %), a higher mitotic index (6 vs. 3 
%), a shorter cell cycle (19 vs. 27 h) and a higher growth fraction ( 82 vs. 57 %). In the 2nd and 3rd 
passages, the male SMC contain more hyperploid SMC (6 %) that the female SMC (2 %). Similar 
differences, although smaller, were also found in conventionally raised rats. We assume that the sexual 
differences in the proliferation of vascular SMC are due more to genetic factors than to epigenetics.

2. Physiology of the Blood

BONE MARROW REACTION TO DAMAGE CAUSED BY ACUTE SUBLETHAL 
IRRADIATION. E. Necas, V. Znojil, Institute of Pathological Physiology, First Faculty of Medicine, 
Charles University, Prague.

The bone marrow of experimental mice was damaged by acute total body irradiation with 
doses of 1.5 Gy or 2.6 Gy. Changes in total cellularity of the femoral bone marrow, in the incidence of 
"haematopoietic stem cells" of the CFU-S and GM-CFC types, as well as in the proliferation rate of 
"CFU-S stem cells", were examined. The total bone marrow cellularity recovered several days before 
the recovery in the number of either type of "stem cells". Of these, the more mature GM-CFC 
recovered more rapidly than the less mature CFU-S. The recovery pattern differed when different 
irradiation doses were used. Its analysis favours the hypothesis that the cell production rate is primarily 
regulated by the stem cell populations rather than by a constant stem cell number. The results corfirm 
that normal bone marrow cellularity can be obtained even when the incidence of stem cells is reduced









AND







Physiol. Res. (40) 1991 617

5. Physiology of Blood Circulation

DYNAMIC VASCULAR COMPLIANCE (DVC) AND ITS USE IN NONINVASIVE 
MEASUREMENT OF BLOOD PRESSURE. J. Pendz, Department of Physiology, Faculty of 
Medicine, Masaryk University, Brno.

When blood pressure is measured in the finger using volume clamp method (1), the condition 
of zero transmural pressure must be fulfilled. One of its criteria is the DVC of the artery under the cuff 
which can be estimated in the following way. A relatively rapid vibration (50 Hz, 1-2 kPa) is 
superimposed on the cuff pressure and vascular volume oscillations thus produced are measured by a 
photoelectric system. The volume oscillations are selectively amplified and rectified to obtain a 
continuous curve representing the DVC. The shape of the DVC pulse curve depends on the transmural 
pressure (TP): at positive TP (cuff pressure below arterial pressure), it resembles the inverted pressure 
pulse, at slightly negative TP, it shows a marked positive systolic peak. The principle was used for

1. Pendz J.: Cs. Patent Nr. 133205, 1969. P ^
2. Pendz J.: U.S. Patent Nr. 4869261,1989.

BLOOD PRESSURE AND ITS REACTIVE CHANGES IN PREMATURE NEONATES.
0. Andrdsyová, E. Kellerovd, E. ÁrendáSová1, D. Gabrielová1, Institute of Normal and Pathological 
Physiology, Slovak Academy of Sciences and 'Faculty of Medicine, Comenius University, Bratislava.

The aim of this study was to investigate the resting blood pressure (BP) and heart rate (HR) 
and their reactive changes in 126 premature newborns in a stabilized health state, no longer under 
intensive care. Gestational age 25-37 weeks, average postnatal age 29 days, birthweight 2017 ± 393 g, 
actual body weight 2336 ± 433 g. The resting values of BP 64 ± 11/39 ± 9 min Hg are practically 
identical with those in term-neonates in the first week of life, except for HR which was significantly 
higher in prematures 143 ± 19 beats per min as compared with HR in term-neonates 115 beats. 
Systolic BP increases in correlation with postnatal age. The reactive increments of BP and HR to crying 
and prone body position are evident but significantly smaller in comparison to term-neonates. In the 
head-up position the BP chang , are individually remarkably variable and insignificant if averaged, in 
contrast to full-term newborns, in whom the BP increases by 17-19 % and HR by 8 % on the average 
(1). It seems that maturity is one of the factors which could explain the different opinions on the 
existence of BP reactions caused by head-up position in neonates.
1. Kellerovd E , Andrdsyová D.: Bratisl. lek. Listy 91: 241 -  246,1990.

DISTRIBUTION OF BLOOD PRESSURE VALUES IN PRESCHOOL CHILDREN. V Regecovd, 
E. Kellerovd, Institute of Normal and Pathological Physiology, Slovak Academy of Sciences, Bratislava.

This is a part of an epidemiological study "Blood pressure variability in relation to age, 
development, familiar and environmental factors", performed in a sample of 1500 kindergarten children 
in Bratislava. From the analysis of the distribution of blood pressure (BP) values in the horizontal 
position in children up to 5 years old follow the limits for the upper and lower quartiles for systolic BP 
90-105 mm Hg, diastolic 55-60 mm Hg and for heart rate (HR) 80-104 beats.min'1. In the ortho­
position the limits shifted to 95-115 mm Hg systolic, 60-70 mm Hg diastolic BP and 90-120 beats per 
min for HR. Only in 5 % of subjects the BP values were above 120/70 mm Hg, HR above 118 per min 
in the supine position and 125/75 mm Hg and 126 beats per min in the ortho-position. In older 
children, the BP distribution changes and the upper limits rise by 5-15 mm Hg. The orthostatic values 
increase by 3-10 % of the horizontal ones on the average. This increment decreases with age. With the

differences were found in the mean values or in the distribution of BP values.
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UTILIZATION OF AUTOOXYGENATION DURING A CARDIOPULMONARY BYPASS. 
/. Gabauer, J. Styk, J. Slezák, D. Pancza, Institute for Heart Research, Slovak Academy of Sciences, 
Bratislava.

The cardiopulmonary bypass has been used in cardiac surgery for more than 35 years. In spite 
of technical improvements, oxygenators are still traumatic to the blood. The lungs are the best and the 
least traumatic "oxygenator". A double pump system without an oxygenator was used in 20 dogs. The 
cardiopulmonary setup consisted of two separate systems bypassing the right and left sides of the heart 
for one hour. The results have confirmed the full reliability of the autooxygenation during CPB. All 
evaluated haemodynamic parameters varied in the normal range. Arterial O2 saturation achieved 100 
%, haemolysis was less severe than when oxygenators were used and the loss of thrombocytes was 
minimal. We believe that this method may further improve the results of aorta-coronary bypass surgery 
besides the cost reduction obtained by excluding an oxygenerator.

A HAEMODYNAMIC EFFECT OF SUBSTANTIA NIGRA STIMULATION UNDER 
CONDITIONS OF HAEMORRHAGIC HYPOVOLAEMIA. /. Bračoková, L. Angyán1, M. Murin, 
I. Ivanio, Department of Physiology, Medical Faculty, Šafárik University, Košice and 7Pécs, Hungary.

Stimulation of the substantia nigra (SN) evokes a somatomotor as well as a circulatory 
response. With the aim to differentiate whether the haemodynamic response is primary or secondary to 
the somatomotor response, the haemodynamic effect was analyzed in 5 conscious cats and in 10 
anaesthetized cats under normal and hypovolaemic conditions. It was found that the increase of blood 
pressure and the acceleration of heart rate were evoked by the stimulation of SN both in conscious and 
anaesthetized animals, but the threshold intensity in the anaesthetized animals was higher. The 
quantitative characteristics of the haemodynamics response were directly dependent on the intensity of 
the stimulation. After haemorrhage, repeated stimulation with the same intensity as in the normal 
animals evoked a significantly higher response. These results suggested that SN can play role in 
cardiovascular integration as well as in adaptation changes of the organism.

6. Endocrinology

INTERACTION OF DEXAMETHASONE WITH RAT LIVER NUCLEI. M. Alexandrova, D. 
MaSduchovd, Institute of Experimental Endocrinology, Slovak Academy of Sciences, Bratislava.

Glucocorticoids combine with a high-affinity cytoplasmic receptor to form steroid-receptor 
complexes which are translocated to the nucleus, the site of hormone action. We studied the effect of 
adrenalectomy (ADX) and dexamethasone (Dex) injection on the interaction of 3H-Dex with rat liver 
nuclei. ADX rats received an injection of Dex and were killed 2 h or 24 h later. The liver cytosol was 
isolated and incubated with increasing concentrations of 3H-Dex in the presence or absence of Dex at 
0 °C for 2 h, then isolated nuclei were added and incubated at 25 °C for 1 h. The number of 3H-Dex 
binding sites was estimated by Scatchard analysis. ADX alone caused a 50 % decrease of 3H-Dex 
binding to nuclei in comparison with intact animals, Ku decreased significantly. Additional lowering of 
3H-Dex binding was observed 2 h after Dex injection and even 24 h later 3H-Dex binding was not yet 
fully recovered. Ku values returned to those of intact rats. We conclude that the distribution of 
glucocorticoid binding sites between cytosol and nuclei depends on the concentration of available
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IMMUNOSTAINING FOR GLIAL FIBRILLARY ACID PROTEIN (GFAP) IN RAT SPINAL 
CORD DURING POSTNATAL DEVELOPMENT AND FOLLOWING X-IRRADIATION. 
Z. Šimonové, E. Syková, /. Hájek, Institute of Experimental Medicine, Czechoslovak Academy of 
Sciences, Prague.

GFAP is the major protein of intermediate filaments in differentiated mature astrocytes and in 
activated astrocytes during nervous tissue injury. Antibodies against GFAP were used to identify 
mature astrocytes, and activated astrocytes after X-irradiation, in 2 to 20-day-old rats. The lumbar 
region of the spinal cord in 1-day-old rats was x-irradiated. We found that the size of astrocytes in 
control rats and immunostaining increased gradually from 2 days to 10 days of age. In irradiated rats,

days of age. Our findings show that astrocytes in the rat spinal cord mature during the first 10 days 
postnatally. X-irradiation produces astrocyte proliferation and hypertrophy. Furthermore, our 
experiments with ion-selective microelectrodes revealed that the immature astrocytes, as well as 
activated astrocytes, are not able to ensure K+ and pH homeostasis in the spinal cord.

EXTRACELLULAR SPACE VOLUME INCREASE IN THE SPINAL CORD OF THE RAT 
WITH EXPERIMENTAL AUTOIMMUNE ENCEPHALOMYELITIS. /. Svoboda, E. Sykovd, 
P. Orkand\ C Bernard2, Institute of Experimental Medicine, Prague, 'institute of Neurobiology, 
Puerto Rico and department of Psychology, La Trobe University, Melbourne.

Experimental encephalomyelitis (EAE) is an autoimmune disease widely used as an 
experimental model of multiple sclerosis (MS). Acute EAE in Lewis rats has been characterized by a 
breakdown of the blood-brain barrier, oedema, perivascular infiltration of inflammatory cells and 
astrocyte hypertrophy and proliferation -  signs which, besides demyelination, may contribute to EAE 
manifestation. We studied the absolute changes in extracellular space volume (ECSV) in the spinal 
cord of rats with EAE and compared them with tissue inflammation and astrocyte immunostaining for 
GFAP. In early stages of the disease, i.e. 12-16 days after injection of myelin basic protein, ECSV 
increased reversibly from 20-25 % (control rats) to 40-50 % (EAE rats). The increase was found in the 
intermediate region and in the ventral horns concomitantly with inflammation and an increase in 
GFAP immunostaining. We suggest that the expansion of the ECSV may contribute to the clinical 
signs of EAE and may be important in MS.

EXTRACELLULAR K+ AND pH CHANGES FOLLOWING X-IRRADIATION OF 
LUMBOSACRAL REGION OF THE NEONATAL RAT SPINAL CORD. E. Syková, P. Jendelová, 
I. Hájek, Institute of Experimental Medicine, Czechoslovak Academy of Sciences, Prague.

It has been suggested that glial cells buffer the activity-related extracellular K+ (fK+]e) 
increase and extracellular pH (pHe) shifts. Since gliogenesis occurs during the first 10 days postnatally, 
thé lumbosacral region of 1-day-old pups was X-irradiated (4000 r) to block gliogenesis. The 
stimulation-evoked [K+]e and pHe changes were measured in the isolated spinal cord of control and 
irradited pups using ion-selective microelectrodes. The enhanced [K + ]e changes and the alkaline shifts 
were found in conťol 2 to 6-day-old pups, while in 10 to 14-day-old pups the [K+]e ceiling level 
decreased and the acid shift became dominant as is the case in adult rats. In irradiated pups the 
enhanced [K+]c changes and the alkaline shifts persisted even in 10 to 14-day-old pups. The alkaline 
shifts were enhanced by amiloride and SITS, blocked by Mg2+ but not by Ba2+. We conclude that glial 
cells play an important role in K+ and pH homeostasis in the neonatal rat spinal cord.
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DOPAMINERGIC D-l RECEPTORS ARE NOT INVOLVED IN PRESYNAPTIC REGULATION 
OF ACETYLCHOLINE RELEASE FROM RABBIT STRIATUM. V. Doleial, C. Allgaier1, 
R. Jackisch1, G. Herding1, Institute of Physiology, Czechoslovak Academy of Sciences, Prague and 
^Department of Pharmacology, University of Freibureg, FRG.

In experiments on superfused slices of rabbit striatum, antagonists of D-l (SCH 23390) and 
D-2 (domperidone) receptors had no influence on the release of acetylcholine (ACh) evoked by single 
electrical pulses and the D-l agonist SKF 38393 was also without effect. D-2 agonist quinpirole 
decreased the release of ACh dose-dependently. Its inhibitory effect on the release of ACh was lesser 
in the presence of SCH 23390 but was not changed by D-l agonist SKF 38393, which did not, however, 
influence the diminished potency of quinpirole in the presence of SCH 23390. The results confirm that 
the presynaptic dopaminergic inhibition of ACh release is mediated by D-2 receptors and indicate that 
SCH 23390, generally regarded as a specific D-l antagonist, also binds to D-2 receptors at low 
(1 p.mol/1) concentrations.

DIRECT ELECTRICAL STIMULATION OF THE NUCLEUS RETICULARIS 
GIGANTOCELLULARIS RESETS THE LICKING FREQUENCY GENERATOR. D. Megirian, 
G. Brožek1, J. Bureš1, University of Calgary, Faculty of Medicine, Alberta, Canada and ^Institute of 
Physiology, Czechoslovak Academy of Sciences, Prague.

ae nucleus reticularis gigantocellularis was unilaterally stimulated during a period of 
continuous licking (after 8 regular consecutive licks) of water in freely moving thirsty rats implanted 
with bipolar stimulating electrodes (coordinates AP 10, L 1, V 10 according to Fifková and Marsala). 
This stimulation (10 rectangular pulses, 0.1 ms, 100 Hz) of adequate intensity (25-50 /xA) caused a 
phase shift of licks following stimulus delivery, but it did not change the licking frequency. The current, 
necessary for the licking pacemaker reset was lowest, when the stimulation was delivered in the middle 
of the inter-lick interval and highest during the tongue protrusion period. The stimulation of higher 
electrical intensity (> 100 fiA) suppressed spontaneous licking for several seconds.

PENETRATION AND RETURN OF SPREADING DEPRESSION WAVES BETWEEN 
NEOCORTEX AND CAUDATE NUCLEUS. L.V. Vinogradova, VI. Koroleva, J. Bures1, Institute of 
Hirher Nervous Activity and Neurophysiology, USSR Academy of Sciences, Moscow and institute of 
Physiology, Czechoslovak Academy of Sciences, Prague.

Spreading depression (SD) waves elicited from the parietooccipital cortex of anaesthetized 
rats penetrated in 40 % of experiments through the temporal lobe structures (amygdala) into the 
caudate nucleus. Almost 70 % of these SD waves did not terminate in the caudate but returned to the 
cortex. Longer cortico/caudate than caudate-cortical conduction times suggest that SD enters and 
leaves the caudate by two different routes. SD waves elicited by KC1 microinjection into the caudate 
reached the frontal and parieto-occipital electrodes with latencies indicating that the transit point is 5 
mm closer to the rostral than to the caudal electrode. The region best satisfying this condition 
corresponds to the rostral claustrum. The directionally biased SD conduction through the transit zone 
provides a re-entry path for cortico-caudate-cortical SD propagation.
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To elucidate further the mechanism of hypocholesterolemic action of n-3 PUFA under 
conditions of endogenous and/or exogenous HTG, the effects of fish oil (FO) on the cholesterol (CH) 
content, FA composition of serum and liver lipids and liver LDL receptor activity were investigated. 
Male hereditary HTG rats were fed a high sucrose (HS) diet (63 cal%) or basal chow alone or n 
combination with FO (30 wt% n-3 FA) for 21 days. The parameters were compared to control (C) 
normo-TG rats fed basal chow. In HTG rats fed the basal as well as HS diet, dietary FO decreased 
serum total, free and esterified CH content. The CH lowering effect of FO, also found in the livers of

p<0.001; HS:1.6 fold, p<0.005). In summary, 1. the hypo-CH action; of FO is equal in both the HTG 
as well as in the C rats, 2. and is not accompanied by an accumulation of CH in the liver, and 3. it may
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THE TIME COURSE OF THYMIDINE RELEASE FROM DEOXYRIBONUCLEIC ACID INTO 
MOUSE PLASMA AFTER WHOLE BODY GAMMA IRRADIATION. /. Boháček, B. Hošek, 
J. Šikulová, Institute of Biophysics, Czechoslovak Academy of Sciences, Brno.

The thymidine levels in the plasma of irradiated mice were estimated as indicators of radiation 
damage at various intervals after irradiation. Hybrid mice (CBAxBl)Fy were exposed to whole body 
irradiation with doses ranging from 25 to 400 cGy. Samples of blood taken from individual mice 2-6 h 
after the irradiation were centrifuged, deproteinized and injected into a chromatographic column. The 
levels of thymidine were found to be dose-dependent. For doses of up 100 cGy the highest levels of 
thymidine were found around the 4th hour after the irradiation, while with doses of over 100 cGy the 
maximum of thymidine excretion was shifted to the 5th hour interval after the irradiation. The results

ADAPTATION OF TISSUES TO THE RADIOPROTECTIVE EFFECT OF HYPOXIA. A. Vacek 
T. Taiev, Intitule of Biophysics, Czechoslovak Academy of Sciences and Research Institute of Clinical 
and Experimental Oncology, Brno.

The inhalation of 10 % oxygen decreases the oxygen tension in murine tissues by more than 50 
% of the initial values and during irradiation with gamma rays it results in a radioprotective effect of 
hypoxia against the damage of tissues by ionizing radiation. The aim of the present study was to 
determine the relation of the intensity of radioprotection of mice on the duration of the exposure of the 
animals to hypoxia (10 % Ü2). It was observed that when the tissue hypoxia lasted more than 45 min 
before irradiation, its radioprotective effect decreased, despite the fact that the drop of pÛ2 in the 
tissues was not changed. The decrease of the radioprotective effect of prolonged hypoxia was observed 
in GIT, haemopoietic tissues, protection of the skin against dépilation and lethal effects of irradiation. 
The radioprotective effect of hypoxia in mice is short-termed, and a drop of its efficiency as a result of 
adaptation of tissues to hypoxia is discussed.

INTERACTION OF ANTRAQUINONES WITH NA + /K+-ATPase. V. Bohdcovd,
P. Doiolomansky, D. Hagarovd, A. Breier, Institute of Molecular Physiology and Genetics, Slovax 
Academy of Sciences, Bratislava.

Antraquinones such as Cibacron Blue F3GA (CB) and Remazol Brilliant Blue R (RB) were 
able to interact with the ATP-binding moiety of Na + /K +-ATPase (1). In this paper the interaction 
between 8 derivatives of antarquinones and the Na + /K+ -  ATPase from the dog kidney were studied

potency. The inhibitory action of these substances strongly increased with the decrease of the value of 
their apparent acidobasic dissociation constants. The presence of the triazine moiety in the substance 
molecule was the second important factor promoting its inhibitory action. However, exchange of the 
triazine moiety for a polar aliphatic chain in RB secured the inhibitory effect which was comparable 
with the effect of the highly potent CB.
L buriSova V, VrbanovdA., Ziegelhoffer A., Breier A.: Gen. Physiol. Biophys. 9: 519--528,1990.
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