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THE BALANCE OF NITRIC OXIDE AND PRESSOR SYSTEMS
IN VARIOUS FORMS OF EXPERIMENTAL HYPERTENSION
INTHE RAT

J. Zicha, Z. Dobesova, O. Pechaiova', J. Kunes§

CECR, Ingtitute of Physiology AS CR, Prague, Czech Republic, YIngtitute
of Normal and Pathological Physiology SAS, Bratislava, Sovakia

The balance between the principal depressor system (nitric oxide - NO)
and main pressor systems (renin-angiotensin system - RAS, sympathetic
nervous system - SNS) was studied in two different models of
experimental hypertension - salt hypertensive Dahl rats and rats made
hypertensive by chronic NO synthase inhibition by L-NAME. The
animals were subjected to consecutive acute blockade of RAS (captopril
10 mg/kg i.v.) and SNS (pentolinium 5 mg/kg) which was followed by
acute bolus of L-NAME (30 mg/kg) and aminoguanidine (inducible NOS
inhibitor, AMG 50 mg/kg). Both forms of hypertension are characterized
by augmented pentolinium-induced BP fall compared to the respective
controls, whereas depressor response to acute captopril injection was
slightly increased in L-NAME hypertensive rats only. On the other hand,
BP elevation after acute L-NAME injection was not significantly
enhanced in salt hypertensive Dahl rats. The same was true for L-NAME
hypertensive rats, if their NO synthase was acutely inhibited by AMG.
Although total BP rise induced by L-NAME plus AMG administration
was comparable in normotensive and hypertensive rats, there was a
relative deficit of depressor systems to compensate the augmented
activity of pressor systems. It is evident that both apparently contrasting
hypertensive models are characterized by 1) the enhanced contribution of
SNS to BP maintenance, and 2) the relative NO deficiency facing the
enhanced activity of pressor systems (RAS and SNS). Partially supported
by GACR 305/03/0769, 305/02/P066, VEGA 2/3185/23, AVOZ
5011922, APVT 51-017902.

OXYGEN RADICALS IN RATS WITH NO-DEFICIENT
HYPERTENSION OR SALT HYPERTENSION

H. Rauchova, M. Vokurkova, J. Zicha, J. Kunes

Institute of Physiology, Academy of Sciences of the Czech Republic and
Center for Experimental Cardiovascular Research, Prague, Czech
Republic

Reactive oxygen and nitrogen species play an important role in the
maintenance of vascular homeostasis. Alterations in the rate of radical
formation and in the extent of their scavenging have been implicated in
vascular dysfunction seen in atherosclerosis, diabetes, hypertension, etc.
The evanescent nature of reactive species has made their measurement
rather problematic. In our recent study we have used the detection of
superoxide anions by means of lucigenin chemiluminiscence. The aim of
our study was to evaluate the production of radicals in aorta rings of
Wistar rat with L-NAME hypertension and Dahl rat with salt
hypertension, respectively. We found higher luminescence (by 30%) in
aortas of L-NAME hypertensive rat in comparison with Wistar controls.
This form of experimental hypertension could be partly normalized by
chronic drinking of N-acetylcysteine solution (20 g/l) for 30 days. We
found a similar increase of luminescence in the aortas of salt-sensitive
Dahl rats with salt hypertension. Surprisingly, greater radical production
in thoracic aorta was observed in adult than in young salt hypertensive
animals, although acute superoxide removal by tempol administration
lowered blood pressure more in young salt hypertensive Dahl rats. No
differences in superoxide chemiluminiscence were detected in renal
homogenates measured under basal conditions (without NADH
supplementation). Our future effort will be focused on the determination
of NAD(P)H oxidase activity in the kidney and blood vessels of rats with
various forms of experimental hypertension. Our findings support the
role of reactive oxygen species in the pathogenesis of particular forms 9
experimental hypertension. This study was supported by research graﬂj
No. 305/03/0769 from the Grant Agency of the Czech Republic an
AVOZ5011922.

Z. Dobesova, J. Kunes, J. Zicha
Ingtitute of Physiology AS CR, Center for Experimental Cardiovascular
Research, Prague, Czech Republic

We have previously demonstrated that chronic excess salt intake causes a
substantial long-term elevation of blood pressure (BP) in salt-sensitive
Dahl rats. More severe forms of hypertension were observed if immature
(weanling or prepubertal) rats were exposed to high salt intake. On the
other hand, similar hypertensive stimuli applied to adult animals cause
less pronounced, benign forms of salt hypertension. It should be noted
that the difference in the response of young and adult rats to high salt
intake is not only in the degree of hypertension but also in the
participation of particular pressor and depressor systems. From our
previous data it is evident that the impaired balance between the
vasoconstrictor (RAS, SNS) and vasodilator systems (NO) is present in
salt hypertension of Dahl rats. Sympathetic nervous system (SNS) is
more important for the development and/or maintenance of salt
hypertension in immature rats, whereas reserve pressor systems (such as
vasopressin or angiotensin II) are involved especially in the hypertensive
response of adult animals. The aim of our study was to investigate
whether the involvement of endothelin-1 in the pathogenesis of salt
hypertension in Dahl rats is also age-dependent. We have performed two
types of studies in Dahl rats in which we have examined the effects of
acute or chronic administration of ET, receptor antagonist BSF 208075
on salt hypertension development and/or maintenance in young (high salt
intake from weaning at the age of 4 weeks) and adult (high salt intake
from the age of 12 weeks). Both young and adult rats with established
salt hypertension are characterized by a modest participation of
endothelin in the actual BP maintenance. On the other hand, the role of
endothelin in the development of salt hypertension is strictly age-
dependent because chronic ET, receptor blockade prevented
hypertension in adult but not in young animals.. This is in agreement
with our hypothesis on the different role of principal (SNS) and reserve
(angiotensin, vasopressin, endothelin) pressor systems in salt
hypertension of young and adult animals. Partially supported by grants
305/03/0769 and AVOZ 5011922

POLYMORPHISM OF INDUCIBLE NO SYNTHASE IN DAHL
RATS

S. Hojna, M. Kadlecova, J. Zicha, J. Kune§

Ingtitute of Physiology, Academy of Sciences of the Czech Republic,
Center for Experimental Cardiovascular Research, Prague, Czech
Republic.

Nitric oxide synthase (NOS) genes are candidate genes for genetic
hypertension. Various polymorphisms of inducible NOS (Nos2) gene
were demonstrated in Dahl salt-sensitive rats (1,2). We have analyzed
the polymorphism of this gene in Prague colony of Dahl rats. Adult salt-
sensitive (S) and salt-resistant (R) Dahl rats from the colony of the
Institute of Physiology AS CR were used. This colony was established
from the initial breeding pairs provided by Prof. J.P. Rapp in 1986.
Genomic DNA was obtained from liver tissue by using of phenol
extraction and ethanol precipitation. Specific primers for PCR were
synthesized according the above mentioned papers. PCR products were
analyzed by electrophoresis on 2% agarose gel and visualized by using
of ethidium bromide staining. No polymorphism between salt-sensitive
and salt-resistant Dahl rats was found in Nos2 gene fragment defined by
gene-specific primers from the paper of Deng and Rapp (1). Moreover,
two-step PCR procedure according to Chen et al. (2) did not disclose any
difference between S and R rats in restriction site for Plel restriction
endonuclease. In conclusion, we have not found any polymorphism in
Nos2 gene in Prague colony of Dahl rats. Our results clearly
demonstrated the differences among Dahl rats of our own colony and
those of colonies from Harlan and Toledo. Supported by AVOZ and
research grant 305/030769 (GA CR).
Deng, Rapp. J Clin Invest 95: 2170-2177, 1995.
Chen et al. Hypertension 31: 918-924, 1998.
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THE ROLE OF MEMBRANE LIPIDS IN ION TRANSPORT
ALTERATIONSIN THE ERYTHROCYTES

M. Vokurkova, O. Novékova.!, Z. Dobesova, J. Zicha., J. Kune§

Ingtitute of Physiology, Academy of Sciences of the Czech Republic,
Prague; Center for Experimental Cardiovascular Research, Prague;
"Department of Animal Physiology and Developmental Biology, Faculty
of Sciences, Charles University, Prague

Changes of ion transport across erythrocyte membrane are associated
with salt hypertension in Dahl rats. This is also accompanied with
elevations of plasma triglyceride and total cholesterol levels. The aim of
the present study was to search for the relation between abnormalities of
ion transport and lipid composition of erythrocyte membrane in Dahl
rats. Erythrocytes of salt hypertensive Dahl rats are characterized by
increase of membrane phospholipids (sphingomyelin,
phosphatidylinositol and phosphatidylserine). Membrane cholesterol
participates in the regulation of Na™-K" pump activity, Na'-K"
cotransport rate and Rb* (K*) leak in salt-hypertensive Dahl rats. On the
other hand, total phospholipids (particularly via sphingomyelin or
phosphatidylinositol and phosphatidylserine) participate in the regulation
of erythrocyte Na~ content, ouabain-sensitive Rb™ (K") transport and
Na™-K' cotransport. In contrast, no relationship of membrane
phosphatidylethanolamine and phosphatidylcholine content to ion
transport was found. Our study confirmed the importance of membrane
lipid composition in the control of cellular ion transport. It is evident that
particular classes of membrane lipids may exert distinct effects on
different ion transport pathways. Partially supported by grant
305/03/0769 and AVOZ 5011922

CALCIUM INFLUX IN EXPERIMENTAL HYPERTENSION:
NIFEDIPINE-SENSITIVE BLOOD PRESSURE COMPONENT

J Kunes, Z Dobesova, J Zicha

CECR and Institute of Physiology AS CR, Prague, Czech Republic

Elevated cytosolic free calcium plays a key role in vascular smooth
muscle contraction. Its increase can be achieved by different
mechanisms, but enhanced Ca®" influx through voltage-dependent Ca**
channels (VDCC) was suggested to be involved in the pathogenesis of
various forms of hypertension. We have therefore tried to determine the
contribution of VDCC to the maintenance of blood pressure (BP) in
particular forms of experimental hypertension, especially in salt
hypertension of Dahl rats and in NO-deficient hypertension induced by
chronic L-NAME treatment. The acute administration of nifedipine (0.5
mg/kg iv) or verapamil (2 mg/kg iv) in conscious chronically cannulated
rats was used to estimate VDCC-dependent BP reduction. Our further
effort was focused to elucidate the relationship between nifedipine-
sensitive and agonist-dependent BP components, i.e whether nifedipine
administration lowers BP effects of endogenous or exogenous
catecholamines and angiotensin. Nifedipine reduced BP by 67+8 mm Hg
in salt hypertensive Dahl rats and by 61+7 mm Hg in L-NAME
hypertensive rats (vs. 30+3 and 18+3 mm Hg in the respective controls).
Similar data were obtained after verapamil injection. Furthermore, our
results indicate that BP reduction caused by acute VDCC blockade was
proportional to basal BP values (Dahl rats: r = 0.95, n=36; L-NAME rats:
r=0.91, n=15, p<0.001 both). On the contrary, the residual (nifedipine-
insensitive) blood pressure was almost independent of initial BP levels. It
should also be noted that nifedipine or verapamil administration almost
completely prevented BP rise elicited by acute L-NAME injection.It can
be concluded that nifedipine-sensitive BP component seems to be
responsible for the major part of BP elevation seen in the above
mentioned forms of experimental hypertension. Our results fully confirm
the importance of enhanced Ca”* influx through voltage-dependent Ca**
channels in the pathogenesis of high blood pressure. Partially supported
by grants 305/03/0769, 305/02/P066

Session II. NITRIC OXIDE
HYPER-TENSION

IN SPONTANEOUS

THE EFFECT OF N-ACETYLCYSTEINE TREATMENT ON THE
DEVELOPMENT OF SPONTANEOUSHYPERTENSION
!2pechanova O, *Zicha J, 'Zenebe W, *Dobesova Z, *Kunes J

Ynstitute of Normal and Pathological Physiology, Sovak Academy of
Sciences, Bratislava, Sovak Republic, *CECR and Ingtitute of
Physiology, ASCR, Prague, Czech Republic

The imbalance between NO and oxygen free radicals generation belongs
among the most important factors in the development of hypertension.
The aim of our study was to determine the preventive effect of N-
acetylcysteine (NAC) on the development of spontaneous hypertension
and to analyze mechanisms of the prevention. Adult and young male
Wistar-Kyoto (WKY) and spontaneous hypertensive rats (SHR) were
treated with NAC (20 g/l in the drinking water). After four (adult rats) or
eight (young rats) weeks of treatment, blood pressure (BP), NO synthase
(NOS) activity and protein expression as well as conjugated diene (CD)
and GSH concentrations were determined in the left ventricle (LV) and
kidney. Concurrently, in vitro effect of NAC on vascular NOS activity
and femoral artery relaxation was analyzed. While NAC had no effect on
BP of adult SHR, it prevented in part BP rise in young animals (179+6
vs. 210+8 mmHg in untreated SHR). NAC increased NOS activity in
both adult and young rats, but its antioxidant action, measured as a
decrease of CD concentration, was more accentuated in the young
compared to adult SHR (by 20% vs. 17% in LV and 24% vs.12% in
kidney). Despite a comparable increase of vascular NOS activity after
the addition of NAC in a cumulative manner to the artery taken from
adult WKY nad SHR, the relaxing activity of the femoral artery was still
greater in the WKY group. Both the increase in NOS activity and
reduction of free oxygen radical levels are responsible for the preventive
effect of NAC on the development of hypertension. In the fully
developed hypertension, however, secondary alterations keep down these
beneficial effects. Partially supported by research grants VEGA
2/3185/213, APVT 51-017902, GACR 305/03/0769 and AVOZ
5011922.

THE EFFECT OF TEMPOL ON CELL CALCIUM HANDLING
INVSMC ISOLATED FROM SHR

J. Loukotova, J. Ticha, J. Kunes, J. Zicha

Institute of Physiology, Academy of Sciences of the Czech Republic,
Prague, Czech Republic and Center for Experimental Research of
Cardiovascular Diseases, Prague, Czech Republic

Both greater basal free cytosolic calcium concentration ([Ca*];) and
increased [Ca®]; response to angiotensin II (Ang II) have been
previously demonstrated in aortic vascular smooth muscle cells (VSMC)
in male spontaneously hypertensive rat (SHR). Furthermore, aortas from
male SHR were characterized by enhanced superoxide formation.
Therefore we have investigated the influence of oxidative stress
reduction by means of tempol, a superoxide dismutase (SOD) mimetic,
on basal free cytosolic calcium concentration and [Ca®"]; response to
angiotensin II. SHR male (n=10) and WKY male (n=10) rats aged 10
weeks were used in this study. [Ca®"]; was measured by image analysis
of single myocytes (n=840) loaded with Fura-2. Confluent primary
cultures were used. The effect of tempol (10°M, 10*M, 10°M) on
resting [Ca®]; and on [Ca®]; response to angiotensin II has been
evaluated in VSMC isolated from hypertensive and normotensive rat
strains. In the presence of SOD mimetic, tempol, basal [Ca®*]; was not
significantly altered in VSMC from normotensive rats, but in the cells
isolated from SHR, basal [Ca®']; was reduced to levels similar to those
isolated from WKY males. Furthermore, tempol attenuated angiotensin
II-stimulated [Ca®"]; response more in VSMC isolated from male SHR
than from their normotensive controls. These results suggest that
increased [Ca®"]; level in VSMC isolated from SHR is dependent on the
increased amount of superoxide anions in SHR. Supported by research
grant 305/02/P066 from the Grant Agency of CR and is a part of research
project AVOZ 5011922.
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EFFECT OF MELATONIN ON ACTIVITY OF SMOOTH
MUSCLE IN PULMONARY ARTERY FROM NORMOTENSIVE
AND SPONTANEOUSLY HYPERTENSIVE RATS

S.Liskova, J.Torok

Ingtitute of Normal and Pathological Physiology Sovak Academy of
Sciences, Bratidava, Sovakia

Melatonin has been reported to cause the changes of vascular tone. The
aim of this study was to investigate whether melatonin could influence
reactivity of rat pulmonary artery and whether melatonin could have
direct effect on pulmonary artery by improving their nitric oxide
synthase pathways of relaxation in normotensive and spontaneously
hypertensive rats (SHR). Rings of isolated rat main pulmonary artery and
its extralobular branches were mounted in isolated organ baths for
measurement of isometric contractile force. Melatonin (10°- 3x10°
Smol/l) itself caused neither contraction nor relaxation of resting
pulmonary arteries. In phenylephrine (10mol/l) - precontracted arteries
melatonin caused a concentration-dependent relaxation. This response
was not effected by the removal of vascular endothelium. Also, treatment
with N®-nitro-L-arginine prior to addition of phenylephrine, did not
change the magnitude of melatonin-induced relaxation. The magnitude
of relaxation induced by melatonin in arteries from normotensive
animals was not significantly different from that of SHR. Melatonin
treatment had no significant effect on acetylcholine-induced relaxation of
pulmonary arteries either in SHR or control normotensive rats. This
finding indicates that melatonin does not influence the action of nitric
oxide synthase activity in endothelium of large pulmonary arteries.
Neurogenic contractions of main pulmonary artery induced by electrical
field stimulation of perivascular nerves were slightly inhibited by only
the high concentration of melatonin (10°mol/I). The results indicate that
melatonin in high concentration can slightly inhibit reactivity of rat
pulmonary artery but does so largely in a non-specific manner.
Supported by VEGA grant No.2/3166/23.

LONG-TERM EFFECT OF NITRIC OXIDE DONORS ON
GEOMETRY AND ULTRASTRUCTURE OF BASILAR ARTERY
OF SHR

R. Koprdova, F. Kristek

Ingtitute of Normal and Pathological Physiology, Sovak Academy of
Sciences, Bratisava, Sovakia

The aim of the study was to evaluate the effect of long-term
administration of nitric oxide (NO) donors - pentaerythrityl tetranitrate
(PETN) and molsidomine (Mols) on hemodynamic properties, and
geometry and structure of basilar artery of spontaneously hypertensive
rats. Ten-week-old male SHR were taken into experiment: (1) SHR, (2)
SHR treated by PETN (200 mg/kg b.w./day, p.o, for 6 weeks), (3) SHR
treated by Mols (100 mg/kg b.w./day, p.o.). The experiment lasted 6
weeks. Blood pressure (BP) was measured by the tail plethysmographic
method. At the end of the experiment the rats were perfused with
glutaraldehyde fixative under the pressure 120 mm Hg. The basilar artery
was excised and processed according to standard electron microscopy
procedure. Geometry of the artery was measured on semithin sections in
the light microscopy. Volume densities of cellular and extracellular
components of the arterial wall (tunica intima and tunica media) were
estimated on ultra-thin sections quantitatively using the point counting
method. No differences in BP and heart rate were observed among the
groups. In both PETN and Mols groups the body weight and heart
weight were lower than in SHR group. Nevertheless, the heart
weight/body weight ratio was decreased (p<0.01) only in the Mols
group. In comparison to SHR we did not observe in PETN group
changes in inner diameter (ID), wall thickness (WT), cross sectional area
(CSA), and WT/ID ratio. These findings are in a good agreement with
our earlier observation on conduit arteries of SHR after long-term PETN
administration. Contrary to this in Mols group ID and CSA were
significantly increased. Volume densities of cellular and extracellular
matrix in arterial wall in PETN group did not differ from the SHR.
Differences in this respect were observed in Mols group (both were
increased but predominantly extracellular matrix). It means that increase
of arterial wall mass (CSA) in the Mols group was substantially due to
increase of extracellular matrix.Our results suggest that long-term
administration of NO donors to SHR did not evoke beneficial effect on
BP, heart rate and geometry and structure of basilar artery. Thus, that the
pathological changes in cardiovascular system of SHR are not evoked by
the deficiency of endogenous NO production. Support: VEGA
2/3145/23, Slovakofarma, J.S.C. Hlohovec.

Session |lIl. NITRIC OXIDE IN HEREDITARY
HYPERTRIGLYCERIDEMIC RATS

GEOMETRY OF CONDUIT ARTERIES OF HYPER-
TRIGLYCERIDEMIC RATS DURING ONTOGENIC
DEVELOPMENT

F. Kristek, M. Urminska, J. Kune$*, Z. DobeSova*

Ingtitute of Normal and Pathological Physology, Sovak Acad i,
Bratisava, Sovakia, *Ingtitute of Physiology, Acad Sci Czech Republic,
Centre for Experimental Research of Cardiovascular Diseases, Prague,
Czech Republic.

The aim of this study was to compare geometry of the conduit arteries of
HTG rats with control Wistar rats during ontogenic development. HTG
rats and age-matched controls of three ontogenic periods were taken for
the study: 3 weeks old rats (3w), 17 weeks old rats (17w) and 52 weeks
old rats (52w). Blood pressure (BP) was measured by the tail
plethysmographic methods. After sacrificing by overdose of anaesthesia
the animals were perfused via left ventricle with a glutaraldehyde
fixative under the pressure of 120 mmHg. Middle part of the thoracic
aorta (TA) and middle part of the carotid artery (CA) were excised and
processed according to standard electron microscopy procedure. The
arteries were cut perpendicularly to longitudinal axis. Geometry of the
arteries -wall thickness (WT) and inner diameter (ID) were measured in
light microscopy on semithin sections. Cross sectional area (CSA) and
WT/ID were calculated. In comparison to age-matched controls BP was
in all ontogenic periods of HTG rats increased and both HW and BW
were decreased. Nevertheless, HW/BW ratio was in 17w and 52w old
HTG rats increased (no difference was found between 3w groups). The
geometry of both TA and CA revealed that WT of HTG rats, contrary to
control, during the ontogeny progressively increased — WT in 3w old
HTG rats was decreased, but in 17w old HTG rats its value was
decreased only in TA, and in 52w old HTG rats WT was increased in
both arteries. In comparison to control CSA and ID of both HTG arteries
were decreased in all ontogenic periods. WT/ID ratio was increased in
CA in 17w and 52w old HTG rats; in TA it was increased only in 52w
old HTG rats. Hypertriglyceridemia in rats evoked changes in geometry
of conduit arteries. Taking into account Laplace’s law, the changes in the
arterial geometry exert a negative effect on physiological parameters and
functional consequences lead to negative effects on supply of nutritional
demand of the respective areas. Support: VEGA 2/3145/23,
Slovakofarma, J.S.C..

NITRIC OXIDE SYNTHASE ISOFORMS IN PRAGUE
HYPERTRIGLYCERI-DEMIC RATS (HTG): GENE
POLYMORPHISMS, PROTEIN EXPRESSION AND

PARTICIPATION IN BLOOD PRESSURE REGULATION

M. Kadlecova, Z. Dobesova, J. Zicha, J. Kune$

Ingtitute of Physiology, Academy of Sciences of the Czech Republic,
Center for Experimental Cardiovascular Research, Prague, Czech
Republic

Nitric oxide (NO) exerts a fundamental role in the regulation of
cardiovascular and renal function. Three distinct nitric oxide synthase
isoforms (NOSs) exist in mammalian cells: endothelial (eNOS), neuronal
(nNOS) and inducible (iNOS). We have investigated possible
polymorphisms for these NOSs between HTG and control rats (Lewis),
but no mutation for any NOS isoform was detected. Currently, we are
studying protein expression (Western blot) of particular NOS isoforms in
left ventricle and aorta of both strains. In order to reveal the role of NO
produced by the above NOSs in blood pressure (BP) maintenance we
have used three different NOS inhibitors in conscious chronically
cannulated rats in which pressor systems (RAS and SNS) were acutely
blocked by losartan and pentolinium, respectively. There was no strain
difference in BP response to L-NAME (30 mg/kg i.v.) which inhibits
almost completely eNOS. On the contrary, we have observed enhanced
BP response to dimethylguanidine (combined eNOS and iNOS inhibitor,
50 mg/kg i.v.) in HTG than in Lewis rats (+116+6 vs. +81+4 mmHg).
Forthcoming experiments should confirm the upregulation of iNOS in
HTG by means of a more specific iNOS inhibitor — aminoguanidine. We
also intend to evaluate the contribution of nNOS using S-methyl-L-
thiocitrulline. Our results illustrate the complexity of the relationship
between genetic factors and physiological parameters. Supported by
grants no. 305/03/0769 (GACR).
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IMPROVEMENT OF VASCULAR ENDOTHELIAL FUNCTION
BY SIMVASTATIN TREATMENT IN HEREDITARY
HYPERTRIGLY- CERIDEMIC RATS

J. Torok, O. Pechatiova, J. Matuskova', F. Simko'

Ingtitute of Normal and Pathological Physiology, Sovak Academy of
Sciences, Bratisava, 'Department of Pathophysiology, Comenius
University School of Medicine, Bratidava, Sovakia

Hypertriglyceridemia in rats appears to be associated with enhancement
of systolic blood pressure and impairment of endothelium-dependent
relaxation of isolated thoracic aorta. The objective of this study was to
investigate the effect of long-term (4 weeks) treatment of hereditary
hypertriglyceridemic (hHTG) rats with three drugs which, according to
their mechanism of action, may be able to improve the endothelial
function: simvastatin (10mg/kg/d), spironolactone (200mg/kg/d) and L-
arginine (1g/kg/d). Systolic blood pressure was measured indirectly by
tail-cuff plethysmography each week. Aortic endothelial nitric oxide
synthase (eNOS) protein expression was determined by Western blot
analysis. At the end of 4th week’ treatment blood pressure in control
hHTG group was 148+2 mm Hg and in control normotensive Wistar
group 11743 mm Hg. Arginine did not significantly influence blood
pressure, but after simvastatin and spironolactone blood pressure was
significantly lowered to the levels observed in control Wistar rats. In
isolated phenylephrine-precontracted aortic rings from hHTG rats
endothelium-dependent  relaxation was diminished. Simvastatin
improved acetylcholine-induced relaxation, but spironolactone and L-
arginine did not significantly change endothelial function of the thoracic
aorta. Western blot analysis revealed a decrease in aortic endothelial
nitric oxide synthase (eNOS) protein levels in hHTG rats. Aortic eNOS
protein expressions were normalized in simvastatin and spironolactone -
treated groups but not in L-arginine-treated group. We conclude that
long-term treatment of hHTG rats with simvastatin normalizes systolic
blood pressure and NO-mediated relaxation of the thoracic aorta
probably due to enhancement of endothelial NO production. Supported
by VEGA grants No. 1/0532/03, 2/3166/23 and 2/3285/23

ENDOTHELIAL FUNCTION OF CONDUIT ARTERY IN
NEWBORN RATS WITH HEREDITARY HYPER-
TRIGLYCERIDEMIA

. Torék, F. Kristek, M. Gerova, J. Kunes', Z. Dobegova'

Ingtitute of Normal and Pathological Physiology Sovak Academy of
Sciences, Bratislava, Sovak Republic and 'Center for Experimental
Cardiovascular Research, Ingtitute of Physiology, Academy of Sciences
of The Czech Republic, Prague, Czech Republic

It has been shown that endothelium derived nitric oxide plays an
important role in regulation of vascular tone in the prenatal and early
postnatal period. Adult hereditary hypertrigyceridemic (hHHTG) rats are
characterized by elevation of systolic blood pressure and impairment of
endothelium-dependent relaxation of thoracic aorta. The aim of this
study was to determine the reactivity and accompanying structural
changes in  thoracic aorta from  3-week-old  hereditary
hypertriglyceridemic rats. Rings of isolated thoracic aorta were mounted
in organ baths for measurement of isometric contractile force.
Morphological changes of thoracic aorta were measured using light
microscopy. Systolic blood pressure in hHTG rats (10942 mmHg) was
slightly higher than that of age matched control rats (95+4 mmH),
P<0.05). The heart weight/body weight ratio was 5.39+0.09 vs.
4.36£0.25 in controls (P<0.01), indicating hypertrophy of the heart.
Endothelium-dependent relaxation to acetylcholine and maximal
isometric contraction of thoracic aorta to noradrenaline were not
significantly different, but there was a rightward shift in the
concentration-response curve to noradrenaline in aortic rings from hHTG
rats. The values of wall thickness and cross sectional area of thoracic
aorta in hHTG rats were significantly decreased in comparison to control
group. No difference was observed in wall thickness/inner diameter ratio.
In conclusion, 3-week-old hHTG rats had elevated systolic blood
pressure, cardiac hypertrophy, decreased wall thickness and cross
sectional area of thoracic aorta but the endothelial function of this vessel
was not altered. (1) Torok J., Gerova M.: Mech. Ageing Dev. 95:143-
152, 1997; (2) Toérok J. et al.: Ann. N.Y.Acad.Sci. 976:469-457, 2002;
Supported by grants VEGA No.2/3145/23 and 2/3166/23.
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ROLE OF NITRIC OXIDE AND REACTIVE OXYGEN SPECIES
IN REPERFUSION-INDUCED ARRHYTHMIAS AND
CARDIOPROTECTION IN CHRONICALLY HYPOXIC RAT
HEARTS

F. Kolat"?, O. Szérszoi"?, J. Neckai'?, O. Pechatiova’, D. Mikova™’, V.
Hampl**, B. Ost'adal'?

Ynstitute of Physiology, Academy of Sciences of the Czech Republic,
2Department of Physiology, 2™ Medical Faculty, Charles University,
®Centre for Experimental Cardiovascular Research, Prague, Czech
Republic, and “Institute of Normal and Pathological Physiology, Sovak
Acadenmy of Sciences, Bratislava, Sovak Republic

Adaptation of rats to intermittent high altitude (IHA) hypoxia increases
the tolerance of their hearts to all major manifestations of acute
ischemia/reperfusion injury. The mechanism of this protective effect
remains still unclear. The aim of our study was to analyze the possible
role of nitric oxide (NO) and reactive oxygen species (ROS) in the
antiarrhythmic protection by IHA hypoxia. Adult male Wistar rats were
exposed to IHA hypoxia of 5000 m in a barochamber (4 h/day, 5
days/week, 24-32 exposures). A control group was kept under normoxic
conditions (200 m) for the same period of time. The severity of
ventricular reperfusion arrhythmias was assessed by a 5-point score on
isolated perfused hearts after 15-min regional ischemia. NO synthase
inhibitor N%-nitro-L-arginine methyl ester (L-NAME, 200 umol/l), NO
donor S-nitrosoglutathione (GSNO, 10 pmol/l) and ROS scavengers
tempol (1 mmol/l) or melatonin (10 pmol/l) were added to the perfusion
solution 5 min before ischemia and were present throughout reperfusion.
Concentration of NO and its oxidation products (nitrates, nitrites) in the
coronary effluent was measured by a chemiluminiscence method.
Parallel groups of animals were used for immunochemical detection of
constitutive and inducible isoforms of NO synthase (eNOS and iNOS,
respectively). In the normoxic group, the severity of reperfusion
arrhythmias was significantly higher (score 4.04 + 0.27) as compared
with chronically hypoxic hearts (1.58 + 0.38). L-NAME markedly
reduced arrhythmias in controls (0.87 + 0.28) but had no additional
protective effect in the hypoxic group. In contrast, GSNO did not
influence arrhythmias in controls but significantly increased the
arrthythmia score in hypoxic animals (3.90 + 0.42). Tempol and
melatonin reduced reperfusion arrhythmias in the normoxic group (2.46
+ 0.69, 2.82 £ 0.58; respectively) and completely abolished
antiarrhythmic protection in the hypoxic hearts (3.73 + 0.51, 4.00 = 0.32;
respectively). IHA hypoxia increased myocardial expression of iNOS
whereas the abundance of eNOS was reduced. Peak concentration of NO
in the coronary effluent from reperfused hearts did not differ between the
groups but the total production appeared to be increased in the IHA
group. Our results suggest that endogenous NO contributes to
reperfusion ventricular arrhythmias in isolated hearts of controls but not
of chronically hypoxic rats; this difference cannot be explained by lower
NO production by the hypoxic hearts. Exogenous NO is however
proarrhythmic in the latter group. ROS appear to have a dual effect on
cardiac susceptibility to arrhythmias: they are proarrhythmic in controls
but play an essential role in the antiarrhythmic mechanism of chronic
IHA hypoxia. Supported by GA CR 305/01/0279.

ROLE OF REACTIVE OXYGEN SPECIES IN
CARDIOPROTECTION CONFERRED BY ADAPTATION TO
CHRONIC HYPOXIA IN RATS

J. Neckai'?, O. Szérszoi'?, H. Tomasova™, F. Papousek'”, B. Oitadal'?
, F. Kolai'?

YInstitute of Physiology, Academy of Sciences of the Czech Republic,
?Department of Medical Chemistry and Biochemistry, 2™ Medical
Faculty, Charles University, and SCenter for Experimental
Cardiovascular Research, Prague, Czech Republic.

Long-term adaptation of rats to intermittent high altitude (IHA) hypoxia
increases cardiac tolerance to subsequent acute ischemic injury. Chronic
hypoxia is also associated with increased production of reactive oxygen
species (ROS), which may be implicated in cardioprotection. Therefore,
our aim was to examine whether ROS generated during adaptation to
chronic hypoxia and during acute ischemia/reperfusion insultplay a role
in the mechanism of improved cardiac ischemic tolerance. Adult male
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Wistar rats were exposed to IHA hypoxia of 7000 m in a hypobaric
chamber for 8 h/day, 5 days a week; the total number of exposures was
25-32. One day after the last exposure, anesthetized open-chest animals
were subjected to 20-min LAD coronary artery occlusion and 3-h
reperfusion for infarct size determination (TTC staining). Antioxidant
treatment was performed either i) during the adaptation period by
subcutaneous administration of N-acetylcysteine (NAC, 100 mg/kg)
daily before the hypoxic exposure (chronic treatment) or ii) before test
ischemia by a single dose of 4-hydroxy-tempo (tempol, 100 mg/kg)
administrated 5 min before occlusion and infused (30 mg/kg/h) during
the last minute of ischemia and the first 30 min of reperfusion into the
jugular vein (acute treatment). Adaptation to IHA hypoxia was
accompanied by increased oxidative stress as evidenced by a decreased
ratio of reduced to oxidized gluthatione in the myocardium. NAC
treatment prevented this decrease but it had no effect in the normoxic
group. IHA hypoxia reduced the infarct size from 56.7 + 4.5 % of the
area at risk in the normoxic controls to 27.7 = 4.9 % (p<0.05). Chronic
reduction of ROS production by NAC treatment decreased the infarct
size in the normoxic controls to 42.0 = 3.4 % (p<0.05) but, on the other
hand, it partially abolished protection induced by chronic hypoxia (to
41.1 + 4.9 %; p<0.05). Acute administration of tempol had only minor
cardioprotective effect in both normoxic and hypoxic groups. Our results
suggest that ROS may play a dual role in myocardial susceptibility to
acute ischemia/reperfusion injury: they contribute to low ischemic
tolerance of control hearts but are also involved in the protective
mechanism which develops during adaptation to chronic hypoxia.
Supported by GA CR 305/01/0279.

MYOCARDIAL ISCHAEMIC TOLERANCE ISMODULATED IN
NO DEFICIENT HYPERTENSIVE RATS

T. Ravingerova, P. Simon¢ikova, M. Baranéik, M. Gerova*, J. Styk
Ingtitute for Heart Research, *Institute of Normal and Pathological
Physiology, Sovak Academy of Sciences, Bratislava, Sovak Republic

NO has been implicated in the mechanisms of cardioprotection, however,
the impact of NO deficiency (NOD) on ischemic tolerance of the heart is
unclear. Our aim was to investigate the effect of chronic NOD on
myocardial function and sensitivity to ischemia. Male adult Wistar rats
were treated with L-NAME (40 mg/kg/day in drinking water), and after
4 weeks of treatment hypertension and LV hypertrophy developed (blood
pressure 165 + 2.6 mm Hg; LV/BW index 1.61 £ 0.06 vs. 116 + 2.5 mm
Hg and 1.1 + 0.03 in the controls, respectively; p<0.05). Heart rate, left
ventricular developed pressure (LVDP), peak rate of pressure
development (+dP/dtmax), left ventricular end-diastolic pressure
(LVEDP) and coronary flow (CF) were used to assess myocardial
function in isolated Langendorff-perfused hearts. Ischemic tolerance was
tested by subjecting the hearts to test ischemic challenge (TI; 20 min
global ischemia followed by 40 min reperfusion). Cardiac function was
not changed in NOD hearts, however, their CF was markedly decreased
(9.9 £ 0.6 vs. 13.6 = 0.5 ml/min/g in the controls; p<0.05). After TI,
maximal recovery of LVDP and +dP/dtmax in the normotensive group
reached 34.8 + 5.4% and 50.5 + 4% of the initial pre-ischemic values. In
contrast, NOD hearts showed an improved recovery of systolic function
(LVDP 66.9 + 7.9%, +dP/dtmax 79.4 + 9.1%; p<0.05) and CF (94 + 7%
vs 69 = 5% in controls; p<0.05), as well as attenuation of diastolic
dysfunction (LVEDP 6.5 + 2.7 mm Hg vs 24.1 £ 7.9 mm Hg in the
controls; p<0.05) and reduced severity of reperfusion-induced
arrhythmias (arrhythmia score 3.1 + 0.3 vs 4.3 £ 0.3 in the controls;
p<0.05). Cardioprotective effects were reversed by blockade of
mitochondrial K(ATP) channels with their selective inhibitor 5-
hydroxidecanoate that did not influence control hearts. In addition,
Western blot analysis of hypertrophy-related extracellular signal
regulated kinases (ERK1/2) revealed enhanced activity of ERKs in NOD
hearts after TI as compared to the controls. Conclusions: despite
developing hypertension, hypertrophy and impaired myocardial
perfusion, NOD hearts appear to be more resistant to
ischemia/reperfusion injury. Potential factors contributing to enhanced
ischemic tolerance in this model, except reduced generation of reactive
species upon reperfusion, might be related to activation of adaptive
mechanisms induced by oxidative stress and/or hypertrophic stimuli. The
study was supported by grants VEGA 2/2063/22 and APVT 51-013802.

Session V. NITRIC OXIDE AND NATURAL
POLYPHENOLS

REDUCTION OF EXPERIMENTAL ENDOTHELEMIA BY RED
WINE POLYPHENOLS

Babal P.', Cerna A.', Pechaiiova O.%, Kristova V.?, Slobodové Z.
Department of Pathology, Comenius University, 2Institution of Normal
and Pathological Physiology, Sovak Acad Sci, °Department of
Pharmacology, Comenius University, Bratisava, Sovak Republic

Protective effects of red wine polyphenolic compounds on
cardiovascular system have been documented in numerous animal
experimental as well as in human studies. These effects include vascular
relaxation, antithrombotic and antioxidant activity. Endothelium
protective effect of polyphenolic compounds isolated from red wine were
studied in male Wistar rats administered 0.5 ml of CCly/kg body weight
intraperitoneally twice a week for 8 weeks. Endothelemia (endothelial
cells/10 ul of blood) was used as the marker of endothelial injury in vivo.
Chronic CCl, treatment for 8 weeks lead to a 3-fold increase of free
endothelial cells in blood when compared to the baseline values
(2.5+0.3). Parallel oral administration of red wine polyphenols 40
mg/kg/day significantly decreased the endothelemia. Polyphenolic
compounds themselves did not produce significant changes. Three weeks
of regression after the 8-week treatment with CCly did not lead to a
remarkable decrease of endothelemia, however, administration of red
wine polyphenols during this 3-week period lead to a significant
decrease of circulating free endothelial cells in blood. The endothelium
protective effect may be one of the factors that contribute to the
preventive action of red wine on cardiovascular diseases.

Supported by VEGA grant N° 1/9302/02 and 1/0540/03.

CAN RED WINE POLYPHENOLS HAVE PROTECTIVE
EFFECT ON LIVER DAMAGE?

Janega P.', Cerna A.!, Pechatiova 0.2, Zenebe W.2, Babal P.!
"Department of Pathology, Comenius University, Bratisava, Sovak
Republic

2Department of Normal and Pathological Physiology, Sovak Acadermy of
Sciences, Bratidava, Sovak Republic

Oxidative stress appears to play a key role in liver cell injury, frequently
connected with hepatic steatosis. Polyphenolic compounds with strong
reactive radical scavenging activity can influence this process. They have
protective effect in various pathological states in different tissues. The
presented study evaluates their effect on development of long-term
experimental liver injury induced by carbon tetrachloride (CCly). Wistar
rats were divided into 6 groups: control group, a group receiving red
wine extract with polyphenols in drinking water (40 mg/kg/day), a group
receiving CCly subcutaneously (0,5ml/kg) two times a week, a group
receiving both CCly and polyphenols, for a period of 10 weeks. Two
separate groups receiving CCl, for 10 weeks were allowed to recover for
a 3-week regression period with and without polyphenols administration.
CCly treatment led to liver steatosis that was not affected by red wine
polyphenols. During the 3 weeks of regression a significant reduction of
steatosis was found. It is noteworthy that it was significantly more
pronounced if polyphenols were given to the animals. NO synthase
activity in the liver was dramatically reduced by CCl, treatment, with
significant increase during the regression period. Administration of red
wine polyphenols significantly increased the NO synthase activity in all
groups, the control group included. It is likely that red wine polyphenolic
compounds with reactive radicals scavenging properties participate on
reduction of steatosis during the regression period. This finding could be
also explained by their effect on reparative processes, making them more
effective, where increased NO synthase activity could be an active
factor. Supported by VEGA grants N° 1/93 03/02 and 1/05 40/03
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THE EFFECT OF RED WINE POLYPHENOLS ON THE
BEHAVIOR PARAMETERS OF NORMOTENSIVE AND
SPONTANEOUSLY HYPERTENSIVE RATS

"Pechanova O, 'Horniakova L, 'Zenebe W, >Andriantsitohaina R
Ynstitute of Normal and Pathological Physiology, Sovak Academy of
Sciences, Bratidava, Hovak Republic, *Faculte de Pharmacie,
Universite Louis Pasteur de Srasbourg, URA CNRS 7034, lllkirch,
France

Red wine polyphenols have been reported to possess beneficial
properties for preventing cardiovascular diseases but their effects on
behavior parameters in association with functional cardiovascular
alterations have not been elucidated. The aim of our study was to
determine the effect of red wine polyphenolic compounds (Provinol) on
behavior parameters in relation to blood pressure (BP) and vascular
reactivity in normotensive and hypertensive rats. Male Wistar and
spontaneous hypertensive rats (SHR) aged 12 weeks were treated with
Provinol (40 mg/kg/day) in the drinking water during 4 weeks. BP was
measured every week and behavior activity of the rats including
horizontal and vertical motor activity, frequency of sniffing and
grooming was tested by the open field test method. At the end of
experiment, reactivity of femoral and basilar artery was analyzed and NO
synthase (NOS) activity was determine in the same arteries, left
ventricle, cerebral cortex and cerebellum. While Provinol treatment had
no significant effect on BP of normotensive rats, it significantly
decreased BP in SHR (17447 vs. 205 mmHg in untreated SHR). The
increase in horizontal and vertical activity and frequency of sniffing
observed in SHR was partially eliminated by Provinol treatment.
Habituation, observed in 20 min intervals, was also improved by
Provinol treatment. Impaired relaxing activity of femoral and basilar
artery found in SHR was partially improved in Provinol treated rats.
Finally, Provinol increased NOS activity in the studied arteries, cerebral
cortex and cerebellum of both normotensive and hypertensive rats.
Amelioration of behavior activity in SHR treated with Provinol may be
associated with decreased BP as well as with increased generation of NO
acting as a neurotransmitter. Increased NOS activity can be responsible
for both effects. Partially supported by research grants VEGA
2/3185/213, APVT 51-017902, GACR 305/03/0769 and AVOZ
5011922.

Sesson VI. NITRIC OXIDE, APOPTOSIS AND
MORPHOLOGICAL ALTERATIONS

THE ROLE OF NITRIC OXIDE IN APOPTOSIS.

Babal P.

Department of Pathology, Comenius University, Bratidava, Sovak
Republic

Apoptosis, also called programmed death, is characterized by an
organized collapse of the cell with formation of bulging saccular
processes, a general retraction of the cell, condensation of nuclear
chromatin, fragmentation of DNA and phagocytosis of cell fragments by
macrophages. Different from necrosis, it does not lead to cell
decomposition and to an inflammatory reaction. Apoptosis participates
on elimination of cells under physiological conditions, takes place in
fetal and embryonal development, spontaneously occurs in tumor cells,
can be also evoked by cell-mediated immunity or by various substances,
toxins. Apoptosis is not cell degeneration but an active process that
requires energy. It is initiated by activation of specific cystein proteases
family, the caspases. The external activation includes signals mediated
by TNF receptor family that through binding of adaptor proteins in the
cytoplasm activate caspase-8. The internal activation path involves
mitochondria that release cytochrome ¢ as a reaction to various noxious
stimuli, damage of DNA included. Sphingomyelin signaling pathway
with ceramide formation is one of the basic factors in apoptosis
activation mechanisms in stress of the cell. Process of apoptosis is highly
regulated by genes and their products on the cell membrane, in cytosol
and in mitochondria. One of the key proteins is the membrane TNF
receptor (CD95, Fas) with its intracellular death domain. Transcripts of
the bcl-2 gene family support or inhibit apoptosis. Caspases represent the
apoptosis effector system that inactivate the DNA reparative enzymes,
the cytoskeletal proteins, modulate oncoproteins and DNA-ases.

Inflammation, immune reaction, ischemia, oxidative stress, viral
infections, physical factors, neoplasia and degenerative processes include
apoptosis as pathogenetic mechanism. The role of nitric oxide (NO) in
apoptosis is controversial. NO is known to induce apoptosis especially in
cells of nervous system. NO released from cardiomyocytes under
ischemia/reperfusion exerts an antiapoptotic effect, however, NO
promotes apoptosis in vascular smooth muscle cells. The function of NO
in apoptosis is not clear and more studies are needed to bring light into
this problem.

CHARACTERISTICS OF CONDUIT ARTERIES IN NEWBORNS
OF NO DEFECTIVE HYPERTENS VE RATS

F. Kristek, M. Gerova, J. Torok, M. Lehocky*

Ingtitute of Normal and Pathological Physiology, Sovak Academy of
Sciences, Bratidava, * Sovakofarma, J.S.C., Hlohovec, Sovak Republic.

The aim of the study was to characterize the conduit arteries in newborns
from nitric oxide (NO) deficient parents. Both parents were administered
NC-nitro-L-arginine methyl ester (L-NAME) in a dose 40 mg/kg b.w. in
drinking water for 4 weeks before mating, and mothers continued during
whole pregnancy and breast-feeding. Six newborns of five NO defective
hypertensive parents and nine newborns of 3 control parents all at the
age of 28 days were taken for the study. Blood pressure (BP) was
measured non-invasively on the tail artery using plethysmographic
method. The newborns were perfused with a glutaraldehyde fixative
under pressure of 120 mmHg. The thoracic aorta (TA) and carotid artery
(CA) were processed for electron microscopy. Wall thickness (WT),
cross sectional area (CSA), inner diameter (ID) were measured in light
microscopy. Volume densities (VD) of smooth muscle cells (SMC) in
tunica media of CA were determined in electron microscopy. To
characterize the biomechanical features of the vessels, tension in the
vessel wall was calculated from measured values. Functional ability of
SMC was determined as maximum contraction to noradrenaline by
measuring isometric tension of aortic rings in organ bath. BP (mmHg) of
experimental newborns was 150.0£2.3 vs. 104.6+2.1, p<0.01 in controls.
The heart/body weight ratio 3.9+0.1 vs. 4.4+0.2 in controls, p<0.05
indicated hypotrophy of the heart. Geometry of TA and CA revealed in
experimental newborns decreased: WT (um) (in TA: 50.2+1.5 vs.
63.5£1.3 in controls, in CA: 22.5+0.7 vs. 27.440.6 in controls), in CSA
(um?x 10%) (in TA: 174+4.7 vs. 203+5.4 in controls, in CA: 39+9.9 vs.
46 +1.5 in controls) and in WT/ID ratio (in TA: 4.78+1.7 vs. 6.68+0.16
in controls and in CA: 4.30+0.20 vs. 5.40+0.11, p<0.01 in controls). VD
of SMC in experimental carotid artery was only 37.62+0.98 % of tunica
media (p<0.01) (i.e. 14.7 + 0.6 x 10° pm? of the whole CSA of tunica
media), in control carotid artery volume density of SMC was 44.76+1.06
% of tunica media (p<0.01), (i.e. 20.0£1.02 x 10°> um? of the whole CSA
of tunica media). Findings indicate pronounced hypotrophy of SMC in
tunica media. A clear-cut increase in wall tension was found in both
experimental vessels: in TA by 100 %, in CA by 80 % indicating the
increase of mechanical load of the vessel wall. Maximal isometric
contraction to noradrenaline was in TA 4.79 mN/mm? vs. 7.19 mN/mm?
in control. These findings are in a good consent with hypotrophy of
SMC. In conclusion: A high BP, hypotrophy of the heart, decrease of
WT in both TA and CA, decrease VD of SMC in CA, increase of wall
tension in TA and CA, and decrease SMC contraction ability of TA
suggest a strong compromising of cardiovascular system of newborns of
NO defective parents. Supported by VEGA 2/3145/23, 2/3166/23 and
Slovakofarma, J.S.C., Hlohovec .

GEOMETRY OF THE CORONARY ARTERY OF SHR AND
WISTAR RATSDURING ONTOGENIC DEVELOPMENT

M. Urminska, F. Kristek

Ingtitute of Normal and Pathological Physiology, Sovak Academy of
Science, Bratidava, Sovakia

The aim of the study was to evaluate geometry of the septal branch of the
left descending coronary artery (RS) of Wistar and SHR during
ontogenic development. SHR and Wistar rats of the age: 3 weeks (3w), 9
weeks (9w), 17 weeks (17w), 52 weeks (52w) were studied. The rats
were perfused with glutaraldehyde fixative under the pressure 90 mmHg
(3w), and 120 mmHg (the rest of groups). Upper part of RS was excised
and processed according to standard electron microscopy procedure.
Wall thickness (WT) and inner diameter (ID) were measured and cross
sectional area (CSA) and wall thickness/inner diameter ratio (WD) were
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calculated. BP of 3w old Wistar rats (832 mmHg) did not differ from
the age matched SHR (84+1 mmHg). In 9w old Wistar rats BP was
106+1 mmHg vs. 154+1 mmHg in SHR, p<0.01; in 17w old Wistar rats
BP was 114+1 mmHg vs. 214+7 mmHg, p<0.01; and in 52w Wistar rats
it was 115+5 mmHg vs. 19043 mmHg, p<0.01. HW/BW ratio was
increased in all SHR groups (p<0.0l1) and indicated myocardial
hypertrophy. WT (um) of SHR was increased in all ontogenic period: 3w
old rats 9.6+0.25 vs. 11.1£0.59, p<0.05; 9w old rats 10.6+0.88 vs.
13.83+0.59, p<0.01; 17w old rats 9.33+0.67 vs. 20.11+1.25, p<0.01; 52w
old rats 11.07£0.51 vs. 21.36+1.34, p<0.01. Changes in ID (um) was
observed only in groups of 52w (266+13 in control vs. 414+14 in SHR,
p<0.01). No differences in this respect were found among the groups of
3w 18246 vs. 163£11; 9w 220+11 vs. 212+5; and 17w 250£12 vs.
321426. CSA (x10° um?) of 3w rats did not change between groups
(5.84£2.4 vs. 6.14£0.6). The increase in CSA was observed between the
groups of 9w (7.6+0.6 vs. 9.8+0.4, p<0.01); 17w (7.8+0.8 vs. 21.7+2.4,
p<0.01); 52w (9.7+1 vs. 29.5+2.4, p<0.01). WD (x10?) was increased in
all SHR groups in comparison to age matched Wistar rats: 3w 7.0+0.48
in SHR vs. 5.34+0.2 in controls; 9w 6.62+0.4 vs. 5.06+0.64; 17w
6.75+0.71 vs. 3.7+0.23; 52w 5.14+0.2 vs. 4.24+0.2. Our results revealed
that BP and CSA of RS of 3w old SHR, contrary to 9w, 17w, and 52w
old rats, did not differ from the age matched controls. We suggest the
close relationship between BP and arterial wall mass in RS. Support:
VEGA 2/3145/23, Slovakofarma, J.S.C..

EFFECT OF PYRIDOSTIGMINE BROMIDE TREATMENT ON
CARDIOVASCULAR SYSTEM IN MICE

1. Bernatova'?, P. Babal’, W.A. Price', R.D. Grubbs', M. Morris'
!Department of Pharmacology and Toxicology, Wright State University
School of Medicine, Dayton, Ohio; ?Institute of Normal and Pathological
Physiology, Slovak Academy of Sciences, Institute of Pathological
Anatomy, Medical Faculty of Comenius University, Bratidava, Sovak
Republic

Pyridostigmine bromide (PB) is used primarily for treatment of
myasthenia gravis and for prophylactic protection against
oranophosphorus nerve poisoning. Pyridostigmine bromide (PB) acts by
reversible inhibition of acelylcholinesterase (AChE) which is involved in
the metabolism of ACh and thus in regulation of neuromuscular and
autonomic function. However, there is a little information on the effect
of PB on cardiovascular system. Experiments were performed to
determine the effect of PB (10 mg/kg/day, 7 days, s.c. using osmotic
minipumps) on blood AChE, mean arterial pressure (MAP), heart rate
(HR), heart fibrosis and aortic thickness and diameter in C57BL6 male
mice. MAP and HR were determined continuously (24 h) before
minipump insertion and on day 1 and 7 of treatment using chronic
carotid arterial catheters and Biopac system. MAP and HR of the control
group were 1071 mm Hg and 510£13 beats/min, respectively. Although
PB inhibited significantly blood AChE, cholinesterase and
butyrylcholinesterase activities approximately by 40%, 35% and by 47%,
respectively, no alterations of MAP and HR were observed. Similarly, no
changes in the morphological structure of the heart were found in PB-
treated mice even though the heart/body weight ratio was partially
reduced (p=0.08). However, significant reduction of the aortic wall
thickness and wall thickness/diameter ratio were found in PB-treated
mice. Data suggest possible antiproliferative effect of PB in the heart and
aorta that may result from the elevation of ACh concentration and thus
the NO production. However, more experiments are needed to elucidate
the exact mechanism of PB action in cardiovascular system. Support: US
DoD contract: DAMD17-00-C-0020, VEGA 2/3185/23.

Session VII. CLINICAL APPLICATIONS

CAN NITRIC OXIDE BE INVOLVED IN PANIC DISORDER?
A THEORETICAL CONSIDERATION

F.Jagla, M. Jergelova, I.Riecansky

Department of Brain Physiology, Ingtitute of Normal and Pathological
Physiology, Sovak Academy of Sciences, Bratislava

Panic disorder (PD) - a subtype of anxiety disorder — is accompanied by
several psychic and physical manifestations. Its most relevant and typical

symptom is a sudden and unexpected outburst of intensive fear and
anxiety, the so-called panic attack. It begins spontaneously, takes few
minutes to set in and it can decrease spontaneously as well.
Electrooculographic examinations and evoked potentials recordings (1)
have shown that even in panic disorder outpatients without panic attacks
(one year at least) who work regularly in their occupations without
specific medication:

1. the accuracy of fixation their glance on visual target is strongly
impaired, that is more than 50% of corrections are registered;

2.  the preparation for eye movements toward new visual stimuli is
prolonged;

3. the maximal recruitment of the eye muscle units at the onset of eye
movements is delayed.

4.  the stimulus classification and processing capacity is distorted;

5. and, on the other hand, the time course of the first encoding of the
basic characteristics within the primary visual cortex is not changed as
compared to healthy subjects.

All the above findings support the neurobiological hypothesis concerning
the etiology and pathogenesis of PD as opposed to the cognitive-
behavioral approach preferred in psychiatric and psychological literature.
They point to the considerable fluctuations in the overall activation level
of those neuronal loops which participate also in the oculomotor circuits.
As it is known, these circuits are localized not only on the higher levels
of the central nervous system but within the brain stem as well. The
findings point also to the impairment in the attentional system as well as
to processing the non-specific information within the specific neuronal
circuits. In one of our previous studies we have described the changes in
the ionogram and pCO, in PD patient’s saliva (2). It is now clear that PD
is related to the abnormalities in the function of variety of
neurotransmitters in the brain stem circuits, including the serotonin,
noradrenaline, GABA, dopamine, cholecystokinin. Panic anxiety can be
produced by sodium lactate, bicarbonate and some other substances. The
role played by the calcium and kalium channels in the mentioned
transmitter abnormalities is discussed in the relevant literature (3). The
possible effect of nitric oxide is speculated.

1. Jagla, F. et al. In: Neuropsychophysiology and Behavioural
Intervention in Psychosomatics, Stress Disorders and Health Promotion,
CIANS, Milano, 2002, 171-176

2. Kukumberg,P. et al., Psychiatria, 9, 2002, 71-72.

3. Coplan, J.D., Lydiard,B. Biological Psychiatry, 44, 12, 1998, 1264-
1276.

Partially supported by VEGA grant No. 2/2028/22.

THE RELATIONSHIP BETWEEN AGE, OBESITY AND
SUBCUTANEOUS FAT DISTRIBUTION IN SLOVAK URBAN

HYPERTENSIVE SUBJECTS

Regecova V.

Ingtitute of Normal and Pathological Physiology of Sovak Academy of
Sciences, Bratidava, Sovak Republic

It is known, that essential hypertension not only goes hand in hand with
overall obesity, but also is associated also with the amount of visceral fat
tissue. The objective of the study was to evaluate body constitution, body
composition and subcutaneous fat distribution in relationship with
elevated blood pressure (BP) values in children, adolescents and adults
with the aim to find the most suitable measure of risk factor for certain
age period of life. Design and Methods: BP and anthropometric
parameters (AP) were investigated in 184 boys and adolescents aged 11—
17.9 years. The criterion for hypertensive (HBP) subgroup of 63
participants was mean values of BP monitored for 24 hours The criterion
was BP higher than 125/75 mm Hg and/or causal resting values <130
mm Hg systolic or 85 mm Hg diastolic BP. The adult subgroups
consisted of 86 normotensive (NBP) and 32 HBP subjects, median
age=32 years. From AP were calculated besides BMI, fat percentage,
ratio of waist and hip circumferences (WHR), ratio of (RAC) and the
ratio of triceps and subscapular skin folds: (STR) The data were analyzed
using z-score (index of normality) regression and variance analysis.
Results: With exception of HBP subgroup of 14-18 y. in which incidence
of overweight was significantly (p<0.001) higher in HBP (38% vs 8.3%),
mean values of all AP were within normal limits without significant
differences between HBP and NBP. In spite of normal BMI, WHR and
fat percentage, the mean values of STR and RAC were significantly
(p<0.01, p<0.03 respectively) increased in children as well as in adult
EBP subgroups indicating the prevalence of central adiposity. As this
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pattern of fat distribution was present even in lean HBP subjects, RAC
seems to be abetter measure of prevalence of central adiposity as
compared to WHR. Conclusion: Whereas during childhood and
adolescence also accelerated growth and maturation contribute to
elevated BP, in adults the most pronounced association was with
prevalence of central fat distribution.

DETECTION OF R243X and Y414C MUTATIONS IN THE
PHENYLALANINE HYDROXYLASE (PAH) GENE. RELATION
OF PAH AND NO SYNTHASE

S. Kojsova, 'E. Ferakové

Ingtitute of Normal and Pathalogical Physiology, Savak Academy of
Sciences, 'Department of Molecular Biology, Faculty of Natural
Sciences, Comenius University, Bratidava, Sovak Republic.

Phenylketonuria (PKU) is a relatively common monogenic autosomal
recessive disorder. This inborn error of amino acid metabolism is caused
by mutations in the gene (localized on the 12th human chromosome,
position 12q22-24.1) encoding liver-specific enzyme phenylalanine
hydroxylase (PAH). In the Slovak PKU patients the identification of
eight mutations was carried out by the methods of direct DNA diagnosis
using either naturally occurring restriction sites (R408W, R261Q,
R252W, IVS10nt546, G272X and R408Q), or amplification created
restriction sites (IVS12nt1 and R158Q).

The study presents results of the direct detection of mutations R243X
and Y414C in the PAN gene detected on 47 PKU patients of Slovakia.
The screening for mutations R243X and Y414C was performed using the
amplification created restriction site (ACRS) technique. Firstly, the
exons 7 and 12 of the PAH gene were amplified. Secondly, the
amplification products (102bp and 147bp respectively)were digested
using restriction enzymes Mspl (R243X) and Rsal (Y414C). Then
restriction fragments were separated in 1,5% agarose gel. The restriction
sites were devised so as to be abolished in presence of mutations altering
these sites, in both cases. Of the 94 mutant alleles analyzed, three were
found to carry Y414C mutation and none of them was detected to carry
R243X mutation.

The results of this study were combined with the data of screening for 8
PAH mutations from the Slovak population. From the total number of 19
PAH mutations which were sought, 7 were identified in our PKU
patients, which accounted for 70,7 % of mutant PAH alleles in Slovakia
(133/188). The most common molecular defect was the mutation R408W
in 47,3% of all PAH alleles (89/188). IVSI2nt] accounted for 6,9 % of
PAH alleles and each of two other mutations (R158Q, R261Q) accounted
for 4,8 % of PAH alleles. Rarely present were mutations R252W
(3,7 %), IVS10nt546 (1,6 %) and Y414C (1,6 %). Mutations G272X,
R408Q and R243X, that have been described in the neighbouring
countries (Czech Republic, Poland, Hungary) and in other European
countries, have not yet been detected in Slovakia. However, seven of the
previously reported mutations were found to account for 70,7 % of the
PAH mutations in Slovak patients of Caucasian origin, 29,3 % of the
mutations are still unknown.

STRESS RESPONSIVENESSIN OXYTOCIN KNOCKOUT MICE
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Studies investigated the role of oxytocin (OT) in blood pressure
regulation and stress reactivity in OT knockout (OTKO) mice. Male
OTKO (OT-/-) and control (OT+/+) mice with chronic arterial catheters
were exposed to 7 days of shaker stress (2-min periods, 45 times/day).
The immediate MAP and HR responses were analyzed in the dark and
light periods (19.00h and 08.00h). In the light, stress-induced MAP
increases were seen on stress days 1, 3, 7 and 1 day post-stress recovery
in OTKO and on stress days 1 and 3 in controls. In the dark, stress
induced pressor responses were seen only in OTKO (stress days 1 and 3),
but no in controls. There were no genotype-related differences in HR
responses. Plasma corticosterone was measured before stress exposure
and 30 min after the last shaking session on day 7. OTKO mice showed
lower responses than controls (increase 298% vs. 411%, p<0.05). In

conclusion, deletion of the OT gene altered endocrine and pressor stress
responsiveness in mice. The data provides evidence for an antistress
effect of endogenous OT in blood pressure regulation. Supported by the
US DoD contract No. DAMD17-00-C-0020.



